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Npeaucnosue

BHeApeHHe 3AeKTPHUECKOH 3HEPrUH B MPOH3BOACTBEHHEIE MPOILECCH
CEMbCKOXO3ARCTEEHHOIO MPOHABOACTEA COIPOBOXAALTCA KaIeCTEEHHEIM
HMEMeHEeHHEeM TeXHOJOTMH MPON3BQACTEA, NepepaloTKH W XpaHeHHA Npo-
AYKLUHH, 4 Takke POCTOM MApKa pasHooSpasHOro 3JIeXTpooBopyaoBaHHSA.
ITO 3HAYWTETLHO NOBKIMALT TPeGOBAHNA K SKOHOMITHOCTH, 6e30MacHOCTH
¥ HAZEMHOCTH QYHKIMCHHPOBAHFS HIEKTPHQHIIMPOBAHHKX TEXHOAOTHYE-
CHHX TIPOIECCOR.

TIpy penieHHH 3THMX 33434 BAKHAA POJb OTBO/IMTCH SKCTULYATAIHH 31eK-
TpooBopyAOBaHMA M CPEACTE ABTOMATHIALMM. TONBKO TPH PALMOHANE-
HOH cHCcTeMe TeXHWIeCKoH SKCIUIYaTallHK M1eKTpoobopyaocBaHUS MOMKHO
obecneunTs HeoOXoZUMbIe NToKA3aTeNy Ge30NMacHOCTH, 3KOHOMHUYHOCTH
M HaJeXHOCTH, KOTOpPHE GBUTH 3aJI0/KEHB TPH TPOEKTHPCEAHMH K obectie-
YEHEl MPH HATCTORAEHHH, JUIA TIOAAEPIKAHWA 3THX MOKa3aTeaeii Ha J0/K-
HOM YPOBHE HYXHO TPeOAMJIeBATh IHAYNTENRHNE TPYAHOCTH, CAA3AHHKIE
C THEJHIMH YCIOBHAMH CPEAH CEJIBCKDXDEHﬁCTBeHHhI_X NNpOAIBOACTREH-
HBIX TIOMEIMEHHH, & Take ¢o cneupduveciumy pesknmami paborer. Ipa-
BMJBHAS OPTAHHMAAIUA HKCIUTYATAIIMY CTIOCOBCTRYET CHIDKEHHO YVepSoB
OT MpeK/eBPEMEHHOTO BRIXOAA H3 CTpoA 060PYAOBAHUA, SKOHOMHUH TPYAQ-
BEIX H MATEPHAABHBIX PECYPCOB.

B y4eOHHKe paccMOTPeHH ofINHe BONPOCH IKCILTYaTAHMH 3JAEKTpPOo-
060pyAOBAHHA; OCHOBH PALHOHANLHOIG HCNONMb3OBAHHA 3AeKTpoobopy-
AOBAHUA [0 HASHAYEHWIO; OCHOBE! TEOPHH HAZSKHOCTHA M e IPHMeHeHHE
K 33/]a9aM SKCTUTYaTALMH; 3KCTUTYaTAlMs OTAENLHEX BUACB DAEKTPo06opY-
AOBAHMSL. B KOHIE KAXJOTO pazfela TPUREAEHH KOHTPOMRHBE BOTPOCH,
NPYMEPH PEIEHMA 32739 ¥ 3a/[A4H /U CAMOCTOATENBHOTO PEMTCHHA.

BaxHOH 3agadel B NPOLECCe HCNOABIOBAHHMA MIEKTPOOBODYACBAHNA
ABIIETCA PEMOHT — KOMIUIEKC MePOTTPHATHH N0 BocCTaHOBAEHW S pafioTto-
cMocoSHOTO MM MCTIPABHOLD COCTOAHUA 3/1eKTpooGopyaoBAHHA H €ro 31e-
MEHTOB. B KHHre MpeACcTARNEHO ONHCAHHE OMepaluil NpH PeMOHTE pazHo-
06pa3Horo 3AeKTpOOGOPYAOBaHNMA, TPHMEHAEMOTC B CEIBCKOM XO3AHCTBE,

CofepxanHe yIe0HUKa COOTBETCTBYET COBDPEMeHHHM TpeboBaHUAM
CETRCKOXO3AHCTEEHHOTO NMpOMABOACTES U 6YAET XOPOMMM TIOACTIOPhEM 1A
YYAIIMXCH CPEAHHK CICLHANBHEX yIeOHHX 3aBeacHHi.

B peayabTaTe HayaeHHda ofg3aTebROH 9aCTH yIefHoro UKaa obyaan-
e ZomKeH OCBONTD:

TPYAOBbIE AeHCTBIA

* IIpHEMEl TEXHIMECKOTo 0BT KNBAHHA, AHATHOCTUPOBAHHA HEHUCIIpaE-
HOCTEH H PEMOHTA aNeKTPooBOpPY0BAHMA ¥ ARTOMATHIHPOBAHHEIX CHCTEM;
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HEOOXOAMMBIE YMERMA

*  HCTIONB3OBATh JCKTPUHNECKHe MANIHMHDB M aNTIapaTH;

*  WCTIONB3OBATH CPEACTBA ABTOMATHKH;

* OpPOBOANTE TEXHHYECKOEe OBCAYIKWBAHWE M PEMOHT THNOBHX paHoH-
HBIX ¥ NOTpebHTeIBCKIE TpaHchODMATOPHEN TIOACTAHIMIA, CXeM 3alliTH
BEICOKOBOJIBTHEIX H HM3KOBOJIBTHEIX AMHHE SNEKTPONEpeAatH;

* OCYINECTBJIATH H3A30P W KOHTPOAL 34 COCTOAHHEM H 3I{CI'LI'I}'3T3.U.HCI:[
CBETOTEXHWYIECKHX U IMeKTPOTEXHOAOTHYECKHX YCTAHOBOK;

* OCYIEeCTRIATH TeXHUYecKoe ofcmyKMBaHHE H PeMOHT aBTOMaTH3H-
POBaHHHX CHCTEM TEXHOJIOTHYECKMX MPOIeccoB, CHCTEM ABTOMATHHECKOTO
YIOparRIeHUA, SAEKTPOoCOPYACBAHHA M CPEACTE ABTOMATH3AINY CEALCKOTD
XO3AHCTRA;

HeoGXOAHMBIE 3HAHWA

* HazHadeHUe, YCTPOHCTBO, IPUHIMI pafoTh MAIIHH MOCTOAHHOTO
TOKA, TPaHCHOPMATOPOB, ACHHXPOHHAIX MAITHH M MAMYH CIENWANBEHOTO
HagHaYeHWA,

* 3J€MEeHTH ¥ CHCTeMhl aBTOMAaTHKH H Te/ieMeXaHHKH, MeTOIE aHa-
AM32 ¥ OUEHKH MX HAZEKHOCTH H TEXHHKO-IKOHOMHYECKON 3GQeKTHRHO-
CTH;

* CHCTeMa JKCIUTyaTalH¥, METOIH H TEXHOAOIHA HalaZKd, peMOHTA
¥ MOBMILEHNA HAASHHOCTH MEKTPoOGOPYACBAHNA M CPEACTH ABTOMATH3A-
I[HM CEbCKORORAWCTBEHHOTO NMPOHIBOACTEA



Beepgenue

CoBpeMEHHOE CEIRCKOXO3MMCTBEHHOE IIPOM3BOACTBO MMEET HONbIIoe
YHC/I0 MOTOYHHYX JWHHI, LeX0B U 3aBOJOE IO NMPHTOTOBAEHHIO KOPMOSE,
KPYIIHEX TTHUedabpHK, XUBOTHOBOAYECKHAX KOMIUVIEKCOB H (epM, arpo-
¢abpuk 3amueHHOrD TPYHTA, ABTOMATUIHPOBAHHEBIX YCTAHOROK BOZO-
cHabKeHHA W OPOIIEHNA, BEICOKOTTPOH3BOAHTENBHEIX IOTOYHEIX arPEraToR
IO COPTUPOBKE M CYITKE 3epHA M T. A.

[Napk anekTpooBOPYA0BAHHA, HCNIOAB3YEMOTO B CENbCKOX03ANCTBEHHOM
NPOU3BOACTBE, HENPEPRBHO YBENWYWBaeTcA. KpoMe KONUYECTBEHHOTO
POCTA 3AEKTPOYCTAHOBOK, MPHUMEHASMAIX [P SMEKTPHGHKALHHE CEMBCHOrO
X03AHCTBA, MPOHCXOALT KAYSCTEEHHEIE H3MeHeHHA 31eKTPO3HEePreTHYeCKOH
Haanl, TaK, KUBOTHOBOAYECKHE KOMIVIEKCH MMEIOT (JIQKHRIE CETH BHYTPEH-
HErO M BHENIHETO SASKTPOCHAGKEHHS OT HeCKOABKUY TPAHCGOPMATOPHEIX
DOACTAHIMH, MPHCOEAMHEHHNX K PA3/IMYHLM pPaiioHHEIM ceTsAM. B TexHo-
NOTHYECKMX MPOolTeccax Hemoabayeres 1o 1000 saexTpoABUTaTesnei, 60b-
moe IHCAC MEKTPOHArPERAaTENLHRX, OCBETHTENLHEIX H 06ayIaTe/EHHX
YCTAHOBOK, (IOMKHBIX CHCTEM ABTOMATHKN H [YCKO3AMIATHOHN annapaTyphl.

ONuT 3AeKTPHGPUKALNKE CeNbeKOTe X03AMeTEA MOKA3KBaeT, 4To Hea
Xopomeil pafoTH 3AEKTPOTEXHHYECKOH PKCIIYATAUMOHHOH CcayxOH
TONMBKO YBeTHUEHWe YHeNa 3AeXTPOYCTAHOBOK He JaeT OUIeMOTO pocTa
3(peKTHBHOCTH MIPOH3BOACTEA U HE NMO3BO/IAET MOAHOCTRIO HCNOTBIOBATE
MOTEHUHATBHEE BOIMOKHOCTH 3AEKTPOOBOPYAOBAHMA. DKCIUTYATALHOHHAR
HAAEKHOCTD ANEKTPOODOPYAOBAHMA NIOKA €€ HE YAOBASTBOPAET B AOCTA-
TOUHOH Mepe TPeOOBAHNAM CEABCKOROAANCTREHHOTO TIPOMABOACTRA,

YaydiueHHe SKCILYATALMH 3IeKTPOooBOPpyA0BAHHA — OAHA M3 [VIABHAIX
33Ja4 HA COBPEMEHHOM 3Tame 3NeKTPHOHKALHH CeNbCKOTO X03AHCTBA.
Ha xayecTBO SKCIUTyaTaLH 3NeKTPOOSOPYAOBAHNA CHIRHO BAMAIOT CIel-
HbHIeCKHE 0COBEHHOCTH CENBCKOTO X03ABCTRA: CE3OHHAL, CYTOTHAA HEpAaB-
HOMEPHOCTE MCTIONB30BAHNA TEXHHKH, PaspO3HEHHOCTE 3eKTpoobopyao-
BAHUA H YAAMEHHOCTE OTAETBHEY YCTPOHCTR HA 3HAYMTENRHREIE DACCTOAHHSA,
OTPOMHAA MPOTOKEHHOCTE CeTeil CHCTEMEL AIEKTPOCHADKEHHA H PAsHOO-
Gpasue yUIOBHN AKCILTYaTALIAN.

DKCIUTYATALMA SAEKTPOOGOPYAOBAHMA — 3TO COBOKYITHOCTE BeeX $a3 ero
CYIIECTROBAHNA [TOCIe M3TOTORNEHHA, BKAIOYAA TPAHCIIOPTHPOBKY K MeCTyY
IpPUMEHEHHA, TIOATOTOBKY K HCIIONLAOBAHMIO NO HASHAYECHHIO, TEXHMYECHOE
ofCTyKHUBaHKME, PEMOHT M XpaHeHHe. HaspaHue HacToamero yueGHHKa
«JHCIUTYaTAHA W PEMOHT 3MEKTPO0GOPYAORAHHA H CPEACTB ABTOMATH3A-
IHH» OMPEASAAETCH TPAAUIMOHHEIM Ha3BaHHUeM yueOHOM JUCIIMIUTHHD,
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InexTpoobOpyACBAHWE TPUMEHAIOT AN BHIMONAHEHHA KOHKPETHRIX
¢yHEIME,. C HApOAHOXOAHCTBCHHBIX MTO3HIMI SKCIUTYATAIMSA 3AKMIOUACTCH
B peanuaaliig noTpeSUTerbekux crolicTs anexTponbopytosatus. [Tpi 3ToM
BHIZIESIIOT ARG B3AMMOCBA3IAHHEIX BUAA SKCIIIYATALMN ! [IPOHIBOACTBEHHYIO
H TeXHHYEeCKYIO.

HpouszeodcmeeHHAR SKCNAYAMAYUL — 3TC NPOLECC MCTIONL3IOBAHHA
AeKTpooSOPYAOBAHAA N0 CBOEMY HARHAYEHHIO, B PESYILTATE KOTOPOTO
3NEKTPHYECcKan dHEprus npeobpasyercda B APYTHe BIJBI 3HeprUH. B aroM
ITpoLiecce y9acTBYeT He TOABKO JAeKTPOTeXHHMYecK i IIepcoHail, Ho M Iep-
coHaN, 6BCNYKMBAKILHI TeXHAYeckHe 06BeKTH (B KOpMOLIEXe — OMNepa-
TOP, HA HACOCHOM CTAHIDIH — JewyPHEI U T. 11.). Pe3yabTaToM (Mpoayk-
IHel) Tpollecca UCTONB3OBAHMA CTYRNAT NpeofipaioBaHHAd W MepejaHHAL
CENbCKOXO3AHCTREHHOMY TEXHONOTHYECKOMY 00BEKTY aHEPTHA.

Texnuueckan aKcAyamayil — 3To npolecc obecledeHNA H Nogaep-
WMAHUA TpefyeMoro coCTOAHUA 3JMeKTpoofopyAOBAHHA, 3aKNIGIaomUiicn
B BOCCTAHOBIEHUM €r) CBOWCTE, YTPAYMBACMAIXN IIPH HCHIOIBAOBAHMM HIH
xpaHeHHMH. TexHNHeckylo 5KCILTYaTANUI0 OCYIMECTBAAIOT CHelHaNMCTR
WMEKTPOTERHHYECKOH CAyKOH Xo3siicTea. PeaynsTaT (NMpoXyKUMA) TEXHH-
YecKoH BKCTIAYATAllHH — BKCILTYATAIMOHHAA HaJleXHOCTE 3ekTpoodopy-
JAOBAHHA.

SnexTpooBopyA0BAHNE — 3TO BCErAa 9ACTh KAKOW-NMG0 MATIWHEL, YCTA-
HOBKM HJIM JPYTOTO CeALCKOX03AHCTEEHHOro obEeKTa, T. €. 4acTh TPOM3-
BOACTBEHHOH cHCTeMB], MpefHASHAYTEHHO AN BRITycKa mpoaykipu. Lienn
NPOH3ROACTEEHHOM CUCTEMET — YAOBIETBOPUTE PACTYIIHE NOTPefHOCTH
OOIECTBA MYTEM YREAHMUEHHA BEITYCKA NMPOAYKIMH, MOBHINCHUA €€ Kade-
CTBA H CHIDKEHHA cefecToMMOCTH. 1A aTore Heobxoaumo, 9Tobn pabora
BCEX B COBOKYTIHOCTH 3IEMEHTOR, B TOM 9HMCIe M aleKTpoofopyaoBaHuA,
OBUIA MOAYMHEHA NMPOM3AOACTREHHON cuereme. [losToMy Lens akenmyaTa-
IHH 2AeKTPHPHUHPOBAHHEEX TEXHOMOIHYECKHX OObEKTOR COCTONT B 0De-
cIedeHHN MX 3hderTHBHOH paboTH TI¥TeM NoAAepXaHHA TpebyeMoait
HAJEeXHOCTH M PallMOHANLHOTO HCTONB3OBAHHA IMeKTPooGopyAOBaHUA.
TNaBHYIO Tefh SKCTUYATAIIMH MOXHO PasfieNiuTh Ha TPH MPOMEAYTOTHEE
1enH: obeciedenne tpebyeMod HaZexHOCTH aNeKTpoobopyaoBaHua; obe-
CrieYeHUe PAllHOHANEHOT0 HCTOABI0BAHHA JAEKTPOOOOPYAOBAHMA; CHIDNE-
HHe 3KCTLTYaTAHOHHEIX 3aTpaT.

Kawmgan na BRIefeHHHX OedAedl CTABUT Teped 3KCMAYATALUOHHEIMU
camykbaMu pAj TeXHUIeCKUR, TEXHOAOTHYeCKX, COLMANBHBIX H OpraHu3a-
IMMOHHEIX 3a7ad.

PerueHHe TEXHHUECKUX 38434 CBAAHO C OBHILIEHHEM KAYECTBA SNEKTPO-
oBopyAOBaHMA NYTEM €T0 COBEPIIEHCTBOBAHHA W CHOEBPEMEHHOH 3aMeHRI
YCTAPEBIIIHMX NAAEIMIH, YIYIIMEeHH 00CIyKNBAHN, ONITHMU3AIHH PEXFIMOR
HCTIONB30BAHHA H BHEAPEHHUA aBTOMAaTH3alHH.

TexHOMOrHYeCKHe 3aJaUH HaTpaBAeHH Ha Bollee TUIaTelbHOE COTAACO-
BAHUE TEXHOMOTHHECKUY PCIIECCOR CETBCKOX0ZAHCTREHHOTO MPOHIBOACTRA
€ BOSMOXHOCTAMH 3eKTPOOBOPYROBAHNA, HA CHUXKEHWE SHEPTOCMKOCTH
MPOLECCOB W MOBRINTEHWE KAYeCTBA BRIMYCKASMOIA MPOAYKITHH.
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CouHansHue 33Ja9H, HMeIQIIHe GoMbIIge, HQ 9aCTO HeJOOLEHHBAEMOE
3HAUEHHE, COCTOAT B YIYINIEHMH TICHRXONOTHUECKHMX, TPYAOBHXY M GHTOBBIX
yemoBHE paboTH CHEHUATHCTOB ATERTPOTEXHUYECKUY CAYHE.

OpraH13aqHOHHLIE 33J89H HANPABAEHR HA COBEPIIECHCTBOBAHNE (BOPMH
CTPYKTYPH, MIPHHUKNOE YIIPABA€HHA, Ha YAyIIIeHHe CIoCcOB0B BRITOWIHE-
HUA TeXHWMeckora oSchyKUBaHHA, TeKYIMUX U KAMHTANLHEX PeMOHTOR,
Ha ACCTHIKEHHE 9€TKOrG BIAUMOASHCTBMA NOAPA3ALICHWA H CTICLTHATUCTOB
XO3AMCTEA.






Paspen 1
OPTAHU3ALNA
JKCINYATALIUA U PEMOHTA
NEKTPOOBOPYAOBAHUA
W CPEACTB
ABTOMATU3ALIUK
B CENbCKOM X03ANCTBE



fhasa 1
OCHOBHDIE NONOKEHUA TEXHUYECKOIO
OBCTYMWUBAHUA U PEMOHTA
NIEKTPOOBOPYAOBAHUA U CPEACTB
ABTOMATH3ALIUU

1.1. TexHuyeckoe oSCADRUBAHME, TEKYLIWR M KaNUTanbHLIA
pemonTbi 06opyoBaHUA

s nosmyYeHus BHICOKHK ITPOH3BOACTBEHHEX IT0Ka3aTeNneil HeobxoamMo
OPraHHMIOBATL PALMOHANTBHYIO SKCIUTYATALHIO NIEKTPOYCTAHOBOK. Jlyumne
PE3YALTATH HOMYTAloTes, eciH NPOBOINTE 3T pafoTy No cucTeMe IVTAHOBO-
NpeAynpeATeNLHCIO PEMOHTA H TEXHHIECKOTe 0OCTKABAHVA.

Toa cucmemoll mexnuveckozo obcayxcusanus (TO) u pemonma (P) mex-
HIK TOHHMAIOT KOMIUIEKC B3AHMOCBA3AHHRX TTONoNeHHIt I HOPM, ofpe-
ACMAIIMX OPTAHH3ANHI0 H NOPAAOK nposeneHua TO 1 P AnA 3a0aHHBIX
YCAOBMI 3KCIUIyaTallHH ¢ Nedblo ofecneYeHHA NMOKasaTeled KauecTsa,
TPeAyCMOTPEHHBIX B HOPMATHBHO-TEXHHYECKOH AOKyMeHTaunK. CucTema
TO 1 P, rakym ofpazoM, BKIOTAET JOKYMEHTALMIO, TEXHIYECKHE CPEACTBA,
HCTIONHHTe/IeH, MaTepHank, 3aTOTOPKH H 3alacHHE JacTH,

Texnuueckoe oficnyscugarue (TO) — >To KOMIUTEKE onMepaLuit 1in olte-
palMsA No TIoAAepKAHMIo pafoTocrocofHOCTH (WM ACTIPABHOCTH) H3JeTHA
OpY UCTIONBIOBAHWHN 1O HASHAYCHHIO, ORWAAHWHA, XPAHEHWH W TPaHCTOD-
THPOBAHUH.

TexuHyeckoe obcnyxMBaHMe 31eKTpOOGOPYACBAHMA B CEALCKOM X038H-
CTBe NOApa3eAeTca Ha JBa BHAA: MPOHSBOJCTBEHHOE H MEXPEMOHTHOE,

Hpouasodcmeentoe mexHuveckoe 00CRYHU8AHIE OCYINECTBIAIOT B MPO-
Iecce 3KCILTYaTalUH IepcoHan, obcayxuBaomui paboyne MallHMHEH,
H AEYPHBIE MIEKTPOMOHTEPEL JTOT BUA 06CTY:KMBAHHUA BIIKYAET OYHCTKY
OT IEUIH H IPA3H, Pery/HpOBKY kpelneHui (6oAToB, BHHTOB, rack), KOH-
TPOJIb 32 PEXMMOM PadoThl BAEKTPOOBOPYAOBAHNA B ADYTHE ONEpaliH.
DAEKTPOMORTEPR KOHTPONUPYIOT BHITQIHEHWE IPOH3BOACTREHHEMHI pabo-
YUMY MPpaBMT SKCIUTYaTAlMK 31ek TpooBopYAOBAHMA, TIPOBEPIIOT M peryIi-
DYIOT 3IeKTPooGOpYAOBaHUE, IPOBOAAT eXeIHEBHbLH OCMOTP U YCTPAHAIOT
oOHapyeHHHe Me/IKHe HeNCITPaBHOCTH.
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B o0heM MexpeMormHozo mexHudeckozo 06CayHuaanua INEKTPHIECKNIX
MALOHH H CBAPOYHHX TPAHCHOPMATOPOB BXOAAT OIIEPALMI NPOH3E0ACTBEH-
HOTo of6CMyKMBAHUS, A Takoke NMPOBEpKa 3azeMASHUA, cTelleHU HaTpeBa
(kopmyc, KOHTAKTHEIE KOJbLA, MOAMKITHHKN), XapaKTepa MyMa (OTCYT-
CTBHE HEHOPMA/IbHHEX ITYMOB) MpH paloTe, LIeHTPORKH TIpHBOZa W pabodeit
MAMMHH, HAACHKHOCTH COSIHHEHHH, NPABMALHOCTH PaBoTE M IIpH Heof-
XOZMMOCTH PeryIMpoBaHUe IMyCKO-3aIUTHOM alMapaTyphl WIH ee BHGOP,
MOBEPKA M3MEPHUTENLHEX NpAGOPOR, BHABTEHHE H YCTPAHEHHE MENMKHX
HEHCIIPABHOCTEN.

Ocofio BRASNASTCA TeXHHYecKoe 060y HBAHHe BHYTPCHHUMX MPOBOACK,
KOTOpOe 3aKIIC9aeTCA B OUHCTKE OT IBUIH M MPA3H, NMPOBEPKE HAZEHHOCTH
KpeITeHWA BCEX 2J1eéMEeHTOB IMPOBOAOK, NA0IAOHH M HIOIATOpPOB, COeAr-
HEHUS TIPOBOAOB M MX HATSDKEHHWSA, YIDIOTHEHMHA, Ja38MASHUHA, COCTOAHMA
OKDACKH KOHCTDYKI[HOHHLIX 3NEMEHTOB M B YCTPAHEHHH BHIABIEHHBIX
HeMcIpaBHOCTeH. OfMH pa3 B 2 roja B IOMEINEHHMH ¢ HOpMAaNLHOH cpeaoi
H OAHH Pa3 B I'0A B CADBIX, IIBUILHAIX M ITOAPOOMACHBIX ITOMEMEHHMAX HAME-
PAOT cOMTPOTHRACHUE HAOAALNH NPOBOAOK MeraoMMeTpoM Ha 1000 B. OHo
AO/LKHO BRITE He HIDke 0,5 MOM.

Texauyeckoe 0BCIYKMBRAHME OCYIMIECTBAAECT DKCILIYATAIHOHHEN WK
PEMOHTHBIH TlepcoHan Gea pasBopku AnekTpooboOpyAOBaHHA Ha pafodeMm
MecTe B Oepiold TeXHONOTHUECKHX HepephlBoB B paboTe, B Hepabouue
CMEHEI HNMH B BRIXQAHEIE JHH,

Pemonm (P) — 270 KOMIAEKC ONEpALUH NG BOCCTAHOBAGHUIO KMCIPAB-
HOCTH WIH paboTococofHOCTH H BOCCTAHOBACHHNIO PeCcyPCoB HaAemmit ik
VX COCTABHEIX 9acTei. B peMOHT MOr'YT BXOJUTL: pa3bopka, JedeKTalus, KoH-
TPO/ABb TEXHHYECKOTO COCTOAHHA H3JEMHA, BOCCTAHOBICHHE ,quaJTeﬁ, c60p1ca,
HCTIKITAHHE M T. A, CoAepAHNE YACTH OIEPALHH PEMOHTA MOSKET COBIAJATE
¢ COAepIKAHHEM HeKOTOpHX onepatuii TO. PeMoHT noapasfensercs Ha ce-
AVEOINME BHAH: TeXymyid (TP) — BRINOMIIEMENT A1 obecneYeHHa WIH BoC-
CTAHORJIEHMA paBoTocnocofHOCTH MIIENA ¥ coCTOANTHI B 3aMeHe W (Mau)
BOCCTAHOBASHMH OTAEIBHEIX YacTel, Kpome 6a30BRIX; KaMTarbHe (KP) —
PEMOHT, BRITONHAESMEIN I8 BOCCTAHOBTCHHA HCTIPABHOCTH M TIONHONG WK
[MOYTH [IOHOTO BOCCTAHORIEHHUA PeCYpPCa M3AeNsi ¢ 3aMeHOH IWIH BOCCTa-
HoBJIeHHeM Mobbl¥ ero YacTel, BrItovasg 6a30BHe. KanUTanbHLE peMOHT
AOJDXEH COMPOBONAATECA BhlAauel onpefeneHHbIX CaPaHTHE HA MOCTENYIO-
M CPOK IKCIUTYaTalMd, JeneHHe PEMOHTa HA TEKYIMH W KamHTaABHH
OCYIMECTRIAETCH TAIOKE MCXOAA W3 HCTOTHUKOR QHMHAHCMPOBAHWA TEKyIIi
PEMOHT GUHAHCHPYETET MO SKCIUIYATALUOHHON cMeTe, KaNUTATEHEE —
H3 AMOPTH3IAUUOHHEIX OTYHCIeHHE. KanuTanbHeH U TeKyIWHA peMOHTH
MOTYT OKTH MAIAHOBRIMHM H HEILIAHOBREIMH, HeNAAHOBRIE pEMOHTRI POBOAAT
€ ekl YCTPAaHEHHA TOCAEACTEMI OTKA30B,

B cenbckoM xoasiicTee TIPOBOAAT JBa BHAA ILUTAHOBRIX PEMOHTOB: TEKY-
WHH § KalTMTATbHEIH.

Texyugil pemonm — OCHOBHOH mpodMrakTHIeCKHil BUA PEMOHTA, 0be-
COSYHBAKIHNA AONTOBEUHOCTE ¥ H@30TKAHOCTh paboTH 3aeKTpoohapy-
AoBaHWA. ITyTeM 9HCTKH, NPOBEPKH, 3aMeHBl OHCTPON3HAINHEAIOMMXCA
YacTeil ¥ HalaAkH oBopyAOBaHHe TIOAZEpKHBAlOT B paborocnocobHOM
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COCTOAHWM AC CAEAYIOUIErd MIaHoBRoroe peMoHTa. B ofmeMm Tenymero
PeMOHTa 3JeKTPHUIeCKHX MAMMMH BXOSAT COIlepallHH: OTKANYSHWE OT CETH,
OYHCTKA OT NEUTH U TPA3H, JaseMNeHue pafoveft Mamuuel Mau opusoga,
AEMOHTAK, TPAHCTIOPTUPOBKA B PEMOHTHYI0 MACTEPCKYIO, ITPEAPEMOHTHBIE
ncoeTaHuA (aedexTalua), pasbopka, HanoxeHne (IpH HeoOXOAMMACTH)
AOTIOTHHTENbHON H3ONAOHMH HA BHBOZHBIE KOHUH OOSMOTKH, NPOMHATKA
M CyIIIKa O6MOTOK, MPOBEPKA M MPH HeoGX0AMMOCTH 3aMEHA NOAIIHITHHKOB,
[IPOBEPKA BO3AYIIHOTO 3330pa MEXAY CTaTOPOM H POTOPOM, PEMOHT KOH-
TAKTHHX COSAMHEHMI, KOHTAKTHEIX KOMel, KOIeKTopd, MEeTOYHOTO MeXa-
HU3Ma, KPeTIeHBIR AeTanei, BeHTWIATOpa, cOopKa, HCTEITAHKA (TPU Heob-
XOAUMOCTH TIOA, HATPYaKoiL), OKpacka, TpaHCTIGPTHPOBKA Ha pafouse MecTo,
MOHTa¥ H MPOBEpKA TMof HATPY3KoH. AHATOTHYEH OMHCAHHOMY M o6heM
TEKYIETC PEMOHTA TPAHCPOPMATOPOR, [IpH TEKYIIEM PeMOHTE HH3KOBOALT-
HOM MyCHO-3aIMTHOH annapaTypH HEUCTIPABHBIE Y3IH H AeTalH 3aMEeHAIOT
HOBBIMH H PEMOHTHPYIOT 08EMHO TONMBKO KOMYX.

Texymuil peMOHT BRINOAHACTCH PEMOHTHEIM HEPCOHANOM.

Kanumanuuntli pemonim — HaubHonee cMOKHHNA H MOAHEE 0 o6heMy
BHZ peMOHTa. [IpH KanuTanbHOM PEMOHTE 3MeKTpooOopyIoBaHHE MOTHO-
CTBK pPa3BHparT, PEMOHTHDYIOT Jaxe 6ajoBbie YaNbl, HAMPUMED 0OMOTKH
3AEKTPHIECKNX MAIIHH WAM anoapaTtoB. IIpH aToM anekTpoobopyacBa-
HME MOMWET BHTh MOJEPHH3HPOEBAHO, T. €. YOANEHEL €TI0 crabhle cocTaBHREIE
YacTH K TAaKHM 06pasoM yAyJIIeHH XapaKTePHCTHRH, H TIOBHIUEHa SKCILTY-
aTaUMoHHAA HaexHocTs. KamuTaneHHE peMOHT aAekTpoofopyaoBaHMa
(HanpumMep, peMOHT 3NeKTPOARHraTeNel, PeHepATOPOB, CBAPOYHEIX TPaHC-
¢opMaTOPOB, ABTOTPAKTOPHOTC AMEKTPOOGOPYAOBAHNA) MPOBOAAT Ha CIe-
IHATH3HPOBAHHEIX 3AKTPOPEMOHTHEIX ITPEANPHATIAX.

TexHItTecKoe oGCT)KWBAHHE M PEMOHT XapaKTepH3YHOTCA pAZOM MOKa3a-
Teneii: neproamaHocTei) TO (P) — nrrepsanom apemenn (Mnm HapaGoTrOH)
MEXIY BHAOM TEXHHYECKOro OSCIYKHBAHNA (PEMOHTA) B NOCIeAYIOMmMM
TAKHM e BUJCM WIH JPYIHM GOMBIIeH CAOKHOCTH; NPOANDKUTENEHOCTBIO
TeXHHUeCKOro eIy KMBaHuA (PeMOHTA) JaHHOTO BWIA; CTOMMOCTBIO TeX-
HHYECKOTO CBCTYRUBAHNA (PeMOHTA).

Cucrema TO v P xapakTepH3yeTcA TAOKe THKIOM TEXHHIeCkoro obory-
WHBAHKA H PEMOHTHRIM LMKJOM, QA KOTOPEMH TIOHHMAKT HAMMEHBIIHE
MOBTOPAIOMMECS] HHTEPBANK BpeMeHH IWIM HapaboTky W3genusd, B TedeHHe
KOTOPRIX BHMOAHAWTC B oTipedeleHHol MOCTedoBATeABHOCTH Bee BH/L
NEpUOANYECKOr0 TexHudeckoro obcayuneanna {(uer TO) u peMoHTa
(peMOHTHHIT 1MKT). [TOPAZOK YepeJOBAHNA BHIOB TEXHHIECKOTO 00CTyxH-
BAHHA H PEMOHTA ONMPEAEAAET CTPYKTYPY PEMOHTHOrO UMKAA,

[epHOAHMYHOCTE TEXHHYECKOTD OOCAYKMBAHHA M PEMOHTOB YCTAHARMIH-
BRAETCH CHCTEMO}U{ TNMaHOBO-TPEAYTIDEJATENLHOTO PEMOHTA H TEXHHYECKOTO
0BCNYHHUBAHNA 3EKTPoOBOPYACEaHAA, HCITONBEIYEMOrO B CENBCKOM XO3AH-
cree (ITTTP3¢x)} B 3aBHCHMOCTH OT BHAA 3NeKTpoobGopYAOBAHMA H XapaKTepa
cpefikl, & KOTopol oHo pafGoTaeT. [Tp# 3ToM neprod paboThl amekTpoobopy-
JAOBAHHA MEKIY ABYMA O9€PEAHBIMY IUIAHOBRIMH peMOHTaMH {HapaboTka,
BHP@XEHHAA B KATEHAADHOM EPEMEHH), a A1 BBOAHMOTO B 3KCIUTYaTalHI0
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AWeKTPOODOPYAOBAHHA — MEPUOA OT BBOAA B 3KCIUTYaTALWK AO NMEPBOro
IAAHOBOTO PEMOHTA HA3KIBAIOT MEXCDEMORIMHBLM NEPUODOM.

MexpeMoHTHHE NEepHOA MEXAY ABYMSA IUJIAHOBEIMM KATIMTAJIbHHMH
PEeMOHTAMH HAa3BIBAIOT peMOHMHLIM LUKAOM. IlocHe oBaTeALHOCTE
BBRINOAHEHHA PA3AH4YHBIX BHAOB TCXHHYECKOrO peMOHTE H OﬁCJ]YH(HBﬂ-
HHA ONpPEAENAET CTRYKTYRY pemorTHoro nuina: K — TO — TO — TO —
ToO—T"—T0—-TO—TO—T—TO0O—TO0 —TO — TO — TO —
TO—TO —TO —THuT A, vae K, T H TO 0o603Ha1a0T COOTRETCTBEHHO
KalTHTAJIBHEIH, TEKYIHI PEMOHTHI M TEXHHYECKOe 00CTY)KHBaHWE,

CTpyKTypa peMOHTHOTO UMKIa 3aBHCHT OT BHIa obopynoBaHus, yeilo-
BHM JKCIUIYATALMH Y €10 COCTOAHHSA,

Ha paboty anexTpoobopyAoBaHuA, HCNONBL3YEMOTO B CEIBCKOM X03AMH-
CTBE, 3aMETHO BJIHAET cpea, KOTopas od4eHb MHoroof6pazta.

[IpaBH/ia TEXHHYECKOH BKCIUIYATAIMH IIOAPA3I&IHIOT TPOHABOICTREH-
HBIE TIOMEMSHAA B 3aBHCHMOCTH OT XapaKTepa cpefH Ha CIeAyIonlHe BAILL:

CyXHe — IOMEeLeHHA ¢ OTHOCHTEALHON RIAKHOCTLIO BO3AYXA He BhIme
60 %; BIAXHKIE — MOMEMEHHA ¢ OTHOCUTENBHON BADKHOCTRIO BOJAYXA
oT 60 % go 70 %, mapH H KOHAEHCHPYIOMAACA Blara BHASIAIOTCA BpeMeHHO
M B HeOONBIINX KOMHYECTRAX,

CHPHe — TIOMeMeHHA ¢ OTHOCHTENLHOR BAAKHOCTEKY BO3ZYyXa, AJH-
TensHO NpeBsWameH 75 %;

0¢060 CHphle — MoMeNieHHA ¢ OTHOCHTEIBHOW BAKHOCTRIO BO3MYXA,
6anakoit k 100 %, NOBEPXHOCTH TIOMENIEHAH TOKPHITH RIATOH;

MEUTIEHEE — [TOMENIeHHA, B KOTOPHIX 110 YCIOBHAM IPOU3BOACTEA BRIAES-
ETCA TEXHOAOTHIECKAR MELUTh, OCEAAININAA HA JNEKTPooBopyAOBAHHME M TIPO-
HHKAOIIAaA BHYTPE €r0;

0co00 CHpEIE ¢ XMMHYECKH aKTHBHON CPemoil — MOMELIEHHMA ¢ OTHO-
CATENLHOH BAAWHOCTHIO Bo3Ayxa, Gauskoit k 100 %, ¢ DOCTOSHHEIM MM
AJUTEABHEIM COOEPXaHUEM aMMMaKa, CEpOBOAGDOLA HAM JPYTUX raszob
HEB3PHIBOOTIACHOH KOHIEHTPAIMH WM 06pasylonix OTIoKeHN, AciHcTRY-
0MMe pazhefialome Ha M30NALMIO W TOKOBEAYIME YACTH;

MoXapooTIacHEIe — MOMEMIEHHA, B KOTOPHX H3TOTORIAICT, XPAHAT, TIepe-
pabaTeBAKT WM IPHMEHSIOT FTOPIYHE BEWECTEA. PandanT aiegyiomme
KaTeropH¥ noMemenri atoro kaacca: [1-1, IT-11, I1-1la;

B3pHIBOOMACHEIe (Kiace B) — noMellleHHA, B KOTOPBIX [0 YCNOBUAM TeX-
HOJOTHYIECHKOID NIponecca MoryT oﬁpazoma'rbcn B3pRIBOOIIACHBIE CMECH
Ta30B 1LIH T[apOB C BOWOM HTH I‘OP}O‘Ieﬁ NEE) HITH BOJTOKOQH € BO3AYXOM.
PaanuualoT cAegyionie kaTeroput noMemenmii aroro kacea: B-1, B-Ia, B-II.

1.2. Crpareruu oGcnyKuBaHKA 3neKTpoobGopynoBaHus

COBOKYNIHOCTE IPABMN HAZHAYEHHA X NPOBeAcHAA NPOPIIaKTHHECKHX
MEpPOTIPHATHA IPH SKCILTYaTaldH HA3HBAIOT CTpaTerned obCmyRHBaHHA.
Ha npaKTHKe H3BECTHO HeCKOABKO cTpaTeriii obcayKHBaHHA 3MeKTpoycTa-
HOBOK M CPCACTE AETOMATH3AI[HHA.

SxcmwtyaTauma ofopyAOBAHHA MO hocreomxazogoll (svimyxcdertori)
cmpamezut CBOAHTCA MWL K 3aMeHe WM PeMOHTY OTKa3asluero obopyao-
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BaHWA;, NIAHCRLE MPOGUAAKTHIECKHNE MEPOTIPHATIA HE MPOROAAT, Mcmonk-
30BaHHe 3ToMH cTPAaTeruy ONpPaBAHBAETCA TOALKO NPH SKCIUTYaTal(HH CPaB-
HUTeNbHO TPOCTOrS, BHCOKOHAAEHHOrD, HEJOPOTOro 660pYA0EaHNA, BRIXOA,
M3 CTPOA KOTOPOTO He MPUBOAMT K CYIIECTBEHHOMY Ymepoy.

Hranoes-RpedynpeumensHas cmpamezus obcIyxHBaHuA 63 y9eTa Bo3-
pacTa H3ACIHMA — 3TO CTPaTCTrHA OGCI[Y}I{HBHHHH CTPpOTrG 10 pacinucaHHIO.
CYIIHOCTE ee 3aKTHOIAEeTCd B TOM, 970 Yepes CTPOTo CNpefeeHHELE, 3apaHee
VCTAHOBIEHHEIE TPOMEXKYTKH BpeMeHH NPONCXOAHT TIPHHYANTILHOE 0BCTy-
HUBaHVe. BRIBODOM NepHoAa NMPOBEZIEHHA ITOI0 OOCTYKIWBAHMS AOCTITAETON
NOBEILIEHHE SHCILIYATAI[MOHHOH HaeKHOCTH 0BOPYA0BAHHA H CHIDREHHE
3aTPaT Ha ero SKCIVIYATalMIo. 3Ta cTparervd addeKTHEHA M YIpoIOAET IUla-
HEpoBaHue PaboT o TexHWYecKoMy OfCAYKMBAHUMIO H PEMOHTY, TO3TOMY
OHA [IHPOKO PACTIPOCTPAHEHE B CenbeKoM xoaniicrae. Hegoetarox sroil eTpa-
TerHH COCTOMT B TOM, ITC NPHMEHEHHE ee TPHBOANT k Boiee yacToMy ofcity-
ACHBAHMIO M3JEHH, elle CTHOCHTENMBHO MAI0 MpopafoTaBIINX, NOCKOMBKY
ofcryxuBaHMe (3aMeHa, PEMOHT) OCYIIEeCTBIAETCH B MOMEHTH BPEMEHH,
KpaTHEIE MepHOIHIHOCTH T, He3aBHCHMO OT TOTO, 3aMEeHTUCE WM peMOH-
THPOBAIMCH H3IENNA B TeUeHUe COOTRETCTRYIOIIETO TEPHOAA.

Hpu nagrogo-npedynpedumensyoll cmpamezuy o0CAY¥USAHUA IO HApa-
GoTie (¢ YIETOM BO3pacTa) BOCCTAHOBHTENbHNE (MpodHAAKTHEECKHE) MepO-
IpPHATHA OCYIIECTEIANT 60 B 3apaHee 3alUIaHHPOBaHHEIA MOMEHT Bpe-
MeHH, B0 B CTy9ae OTKa3d, ec/M OH TTPOM3OIIEN PAHEINE 3TOI0 MOMEHTA.
Takev cBpazomM, MPoHUAIKTHYECKHE MEPOIIPHATHS IIPOBOAAT ¢ IGCTOAHHOMA
NepHOANTHOCTRIO T, HO GTCYET BpeMeHH OCYHIECTRIBIIOT OT MPOBEAeHHOTO
BOCCTAHOBMTENBHOTO MEPONPHATHA (aBapHHHOIO WIH TpodHAaKTIYe-
C’KO[‘OJ. Barom cTydae MOMEHTRI TPOBEAeHHA IMTaHOBRIX U‘pO(t)HJl’aKTH‘-IECIﬂIX
MEPONPHATHH CIYy4aiHER. JTa CTPATEMMA BHTOAHO OTIHYACTCA OT NPeabAy-
meit TeM, YTO HCKRAINTAST BOIMONHOCTE 0SCTyRHBAHMA (peMOHTA) HOBBIX
Haaenuii. OaHako oHa Gonee c/IcHHA B OpraHH3allHOHHOM IUIaHe, TICCKOMBKY
TpY/IHee 3apaHee cTINAaHNPOBATE MOMEHTH TPOBSAEHMA NPOQHAAKTIMECHKIT
MEDONPHATHH ¥ TpedyeTed ydeT HapaboTHH H3Ae M,

Cmpamezur o8caynctaaniia o6opydosaniia no cocmeanwe Hanbonee mpo-
IPeCCHBHA, 0COGEHHO JJIA CI0MHOT0 ¥ OTEETCTBEHHOr0 000PYAOBAHKA, Pa3-
fopka ¥ cHopka KOTOPOro MPH 0BTy RUBAHIM 3aTpyAHeHEL. [IpuMeHeHRe
€& CBA3AHO C HEOOXOAMMOCTHIO BHIARIEHHUA ONMPEIenaloWUx TeXHUIeCcKoe
COCTOAHWE NAPAMETPOR H UX BEPOATHOCTHRIX CBA3EH C HAAEKHOCTHIO H3/e-
. B HACTOSMEE BpeMa 3KCIUYaTALHS 3AeKTPoobopyAOBaHMs C IpHMEeHe-
HUeM 3Tolt eTpaTeruy paspaboTaHa XHIE 271 AMeKTpOABHIaTeNel norpyx-
HEIX HacoCOB.

1.3. CHCTeMa NNaHOBO-NPEAYNPeAUTENbHOTO PEMOHTA W TEKHHYECKOro
o6 CAYHMBAHUA 3NeKTPOOGOPYAOBAHMA B (RbCXOM XO03AiiCTRE

CHcTeMol TUIRHOBO-TIpEIYTIpeAHTENEHOI'G PEMOHTA U TEXHHIECKOTO
OGCIHHEAHNA 3NeKTPOOCOPYA0BAHHA B CEMBCKOM RoasiicTee (TINP3Acx)
Ha3LHIBAETCA COBOKYTIHOCTD OPTAHM3AIHOHHHX M TEXHHYIeCKMX MEpOTIpH-
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ATAH N0 yXoAy, HaJ30PY 3a IMMEKTPOOOOPYACBAHNEM, er0 obCyKHBAHVD
H PEMOHTY, IPOBOAHMEM MpOPHIAKTHYECKH ¢ Tenkio ofiecnesernvn Heaot-
Ka3Hoi ero paborel. Cucrema MMITPJcx npuapaHa o6ecneuMBATE HETIPAB-
HOCThb BIeKTpooGopyA0BAHNA, eT0 NOAHYIO PASOTOCTOCO6HOCT, MAKCH-
MaJbHYIO TIPOH3BOAWTENBHOCTE W BHCOKOE KauecTBo cOpabaTHBaeMHX
paboyHMu MaITMAAMK NPOAYKTOR M HAZETHIA

B cueTeMy IMITP3CX BXOAAT CASTYIOMME pAGOTH U MEPOTIPHATHA: OTIpefe-
AeHHe BHAOB paboT Mo TEXHHYECKOMY 0GCTYKHBAHHIO H PDEMOHTY 3eKTPO-
o00pyaoBaHHA M MX OIMCAHHE;

YCTAHORNEHHE TIEPHOANYHOCTH MEXAY TEXHMIECKMM OBCyUBAHWEM
U PEMOHTAMH;

IIAHMPOBAHKUE MPOPHIAKTHYECKHX ONEPALHEH H KOHTPOIb 33 MX BEIIOJ-
HeHHeM;

paspaboTKa CHCTEMEI OILIATH TPVAa PAGOTHHKOB SHEPTeTHYECKOH Cy>K6L
XOITHCTRA;

OPTAHM3ATINA cHaOkeHHA 3ToH CMyHOE MaTepUalaMH H 3aNacHEIMHU
YacTAMH;

CO3JAHHE METOAOE M OPraHU3alliA KOHTPOXA KadecTBa TEXHHYECKOro
0BCTY)KMBAHKA W PEMOHTa;

OPTaHWM3ALMS TEXHUIECKOT0 0DC/yMMBAHWA M DEMOHTA; COCTABIEHUE
rpadiMKon TeXHHIeCKore 0BCTyKUBAHHA ¥ PeMOHTA H WX BEIMOJHEHHEe
C yI€TOM XapaKTepa cpefhl, B KOTOPoi paboTaeT aekTpooSopyaoBaHMe;

OPTaHU3AINA TPOM3BOACTBEHHOHN OAa3H ANA BHIIOJIHEHHA PEMOHTHHIX
pabor;

paspaBoTKa M YTOUHEHHE PAVTHYIHAX HOPMATHEOB (TPYAOSMKOCTH, IPO-
CTOEB, PACXOGAA MaTePHANOB H 3aMacHbIX acTell ¥ T. I.).

CucTeMa [ITIPOCX OXBaTHBAET NPAKTHYIECKH BCIO HOMEHIJIATYDY IE€K-
TpeoGopyAOBaHNS, HCIIB3YEMOrO B CEILCKOM X0asicTRe. B cHeTeme cogep-
#aTes obmye pexoMEeHAAINH IT0 OPTAHM3AUNY ¥ [UIAHMPOBAHMIO DEMOHTA
W TeXHUYeCKoro ofCMyKMBAHNA: 3MeKTPUMecKNX ceTell ¢ HanpmreHHeM
0,38 kB, HaxoAMIOHXcA Ha HanaHce CeNBCKOXO3AHCTBEHAHX MpeANpHATHH;
BHYTPEHHHX HIEKTPOIPOBOAOK; SMeKTPHYECKHX MAIMH; ITyCKO-3aMUTHOI
ANTapaTyphl; OCBETHTEABHRIX, 06AYIalOMMX 3NeKTPOXMMHIECKHR YCTaHo-
BOK; CPEACTE ABTOMATHIANUY M KOHTPOJILHO-HAMEPHTENEHHX TpUGOPOR;
CBAPOYHOIC 3NMeKTpooBODPYA0BAHNA; YCTPOHCTE, 0DeCNeYHBAIOINX JeK-
Tpo6ezonacHOCTD; HEKTPONPHGUPOB ¥ YCTPOHCTE GEITOBOTO M KyALTYDHO-
6EITOBOrO HazHAYeHMA. A8 BCEro NepeyucaeHHore JeKTpootopyaoBaHHs
AAHE PEKOMEHIAINH [I0 COCTABY pafoT, IEPYOAWIHOCTH MX BRIMOIHEHHS,
TPYA03aTpPaTaM, HOPMAaM PacROAa MATEpHAIOR W 3ATIACHEIX JacTefl.

Cucrema [ITIPDcX HYXAAeTCA B MOCTOSHHOM COBEpIIEHCTBOBAHHH,
HOCKOABLKY 2MeKTPOTeXHUYeCcKad NPOMHIOIEHHOCTE NOCTABIAET CeNb-
CKOMY XO3AHCTRY Bee Gonee HaAeXHOE DNeKTpooSopyAOBaHNHe. Yaydma-
€Tl KYALTYpA 3KCINYATALMM 3JeKTPooGopyAoBaHUA, HAaKATUIMBAeTCHL
OMEIT €T IKCINYaTALMH, YAYYUIAETCS TEXHOJIOTHA CeAbCKOX03AHCTRBeH-
HOT'O IPOHIBOACTBA.
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TnapHoe mpeumytuiecTBo cHeTeMul TINTPOcx cocTOHT B ee MWIaHOBOCTH.
DeKTpOTEeRHIYECKaA cTyxba X03AlCTEa 3apaHee C y4eTOM rpaduKoB Tex-
HUYECKOT0 OSCIVIMBAHNA ¥ PEMOHTA JICKTPOOGOPYAOBAHUA [TOATOTABIIN-
BaeT ReobropumMoe 060pYI0BAHNE, MATEPHUANE], WHCTPYMEHTH, TpGOpEL,
POTOBUT KaAPEL M IPOBOAUT Bee TpebyeMule onepaiiuM 6uicTpo, Hes mpo-
CTOEB TEXHOJIOTHIECKOro 060pyA0BAHMA M BRICOKOKAYeCTBEHHO. Bee ato
MOBBIMIALT SKCILTYaTALHOHHYI0 HALeXHOCTE 2IeKTpooSopyaoBaHiA.

[I[IP3cx co3faeT HeobXOAMMBIE MPEANOCHIKH Aaa 3ddexTHBHOro
MCTIONB30BaHUA OBODYAOBAHHSA, YBENMHYEHHA BpeMEHH ero NosesHoil
paboTH, CHIKeHMA CTOMMOCTH PEMOHTHHX PaboT, WIYIMeHHs HX Kade-
CTBA M YMEHBIIEHHA HM3INMTeckoro H3Hoca obopyAcranns, MIMPScx mosro-
JSET YBEJIMYHTh CPOK CIYKOR MEKTPOABATATEICH M APYTOro aeKTpoobo-
PYAOBaHMA B 2—3 pa3zd M CHH3HTE DKCILTyATAHOMNHEE pacxo/n fosee yem
Ha 25 %.

1.4. Qopmbl SKCNAYATALNH SNCKTPOYCTAHOBOK

Ha cenkcroxosAadcTBEHHRIX NPeANPUSTHAX {M B OpPTAHHM3AI[HAX) [IPH-
MEHAIOT HHAHBHAYANLHYI0 {XQ3ANCTBEHHYIO) [EHTPANHAOBAHHYID WIH
CMEMAHHYIO (CHeIMANHINPOBAHHYIO) HOPMBI SKCIUTYATALIMH HEKTPOYCTA-
HOBOK. B COOTBETCTEHH ¢ 3TUM Pa3sAUtANT WHAWBHAYANLHERE H LeHTPaTH-
30BaHHLIE 3MEKTPOTEXHNYeckie cmyxbal (3TC).

Hudusudyansrar 3TC — 3T0 Taxada cIyxkba, KOTOPYIO CO3AaeT CaMo
X02AHcTBCe, OHA BHITOIHACT B XOAAHCTRE Bee pabOTH [0 TEXHWIECKOH KC-
TUTyaTalMM 3eKTpoobopyAcBaHHA. Jna BEIMONHEHHA paboT M0 pazBHTHIO
BNMeKTPRGUKALINH OOFYHO NPHBIEKAIOT OAPALHEE OPTaHH3aIHN.

Henmpanuzoeannan 3TC — 370 Takas orypxba, KOTOPYIO CO3AAIOT A
obcmyEMBaHHMA BCEX XO3AUCTB pailoHa. Ee opraHWaywT KaK COCTARHYID
YaCTh €IMHOH HIXCHEPHOM CIyOB HAH KAK KQOIEPATHBHOE PAaHOHHOE
npeanpustae. Henrpanusosannan 3TC ofpasyer cBOM SKCILTYATALIMOHHEIE
VIACTKM B XOATACTBAX M 0BCTYKUBAET X HA JOTOBGPHLIX HATANAX.

o HOMEeHKIATYPe BBINOHASMEIX pafoT paziHyaleT KOMILIEKCHOR H Chie-
IHATH3NPOBaHHOe 0OCTYKNBaAHHE.

TIpH KOMILIEKCHOM 0BCAYHCUBAHUL LEHTPAIM30BaHHAS 3TC BHNOMHAET
B X03AlCTRe BCe BHMAH paboT [0 IKCILIYATALMH AMeKTpocOopyAOBaHUA
H IO PasBuTHIO AeKTpHHKAnnH. B 3ToM caysae mrrat OTC ¢opmupyor
M3 MIPOHM3BOACTECHHOrO ¥ MEDKEHEDHOrO NeproHana X0asnicTs.

TIpy cneyuaRuALpOSaHHOM 0BCIY¥cUSaHUY XOAANUCTBa palfoHHan 3TC
DGUIY}I{]IBHET JHIIE OTACABHBIE, Haubosaee OTBETCTEEHHBIE BHAKI 3AEKTDO-
ofopyA0BAHAA AHOO BENIOIHAET KOHTPOABHEIE HAMEDEHHA, TPOQHIAKTHIE-
CHHe MCTTKITAHHA U T. II. OCTanTBHYI0 YacTh MPOUIBOACTEEHHOH MpOrpaMME
BKCIUTYATAUNH BHNOJHAET HHAWBHAYabHaA 3TC XoanlicTBa.

JAA NpasWTbHOTO 0BCCHOBAHMA PALIHOHANBHOH $OpMEl SKCILTYaTallHH
B KOHKPCTHOM paiioHe HeoOX0AMMO YIHTHEBATh O0MLIMoe IHCA0 GAKTOPOE:
rofoBoit 00beM H HOMEHKIATYPY paboT, paclipefefieHHe IeKTPpHPHIHpO-
BAHHLIX OOBEKTOR 110 TEPPHTOPHH paiioHa M Ka9eCTBD JOPOr, YKOMIUIEKTO-

22



BaHHOCTE X039 CTB 2IeKTPOMOHTEPAMM, TEXHUYECKMMH CPEACTBAMH M T. A,
[To UCXOAHEM JAHHEIM PACCIHTHBAIOT FOAOBLIE IPHBEAEHHHE 34TPaTH IIPH
LEHTPAIN30BAHHOM M MHAMBMAYAIBHOMR $HOPMaX DKCILTYATALHH,

1.5. 06ecneyenue anexTpooSopynoBanus
H (PefiCTBa aBTOMATH3ALWK 3aNACHBIMK HYACTAMM

CoBpeMeHHOe X031HCTBO JOMKHO pacnonaraTh pecypcamu, ofecne-
THBAIMMMHA PeMOHTHO-3KCIUTYaTRIMOHHEIE HYKABI. ITH pecypCH BKIIO-
YT MATEeDHAIH, 3alacHEe 9acTH, ¢OopyA0oBaHHe A 3aMeHH M3HOMEH-
HOTO H CO3/dHHA PEMOHTHOTO (peseprHoro) GoHAa, KabeEHEE M3AENHA,
CHcTeMa HOPM U HOPMATHBOB, DETIAMEHTHPYIOIIMX PECYPCH, [IOCTPOEHA
[0 MepapXHYeCKOMY NPHUHOANY. B 3aBUCHMOCTH COT YPOBHA MAAHHPOBA-
HUA MCMONBAYIOT PASTHUHELE METOAR PacdeTa U HCXOAHYI HHOOPMATIMI.
1o cTeneHy arperMpoBaHus (YKPYIHEHHS) PA3AHYal0T MHAHBAAYATbHBIE
M TPYTINOBBIE HOPMEL

Hudusudyonshse (06BEKTHHE, NOASTATLHRE) HOPMb: OTPAKAIOT PacXom
MATEPHANOE H 3aMacHEIX YacTel Ha arperaT, MaIlllHHY KOHKPeTHOH MoZenu
WIH Mogudukauuu. Ux mogpasgeidmeT 0 BHAAM peMoHTa. B cHcTeMe
[I[IP3cX NpHBEACHE WHAHBMAYANEHHE HOPMH AJIA Pa3jfHIHEIX BHAOB
IEKTPOOOOPYAOBAHHMA B PACHETE HA rof IKCIUTYATaLMK (411 TEXHHIECKOTO
obCIYKHBAHMA) M Ha OAWH TeKymui peMoHT. [loTpebHOCTE B 3anacHHX
YACTAX W PEIEPBHOM EKTPOCOODYAOBAHNWY PACCUHTHBIIT PA3IMYHBIMH
METOIAMH, B TOM UHCIE BEPOATHOCTHRIMH, KOTOPHE UIMOKEHH B COOTBET-
CTBYIOMIeH nuTepaType.

HoMeHKAATYPE ¥ HOPMbl XPAHEHHA OCHOBHBIX 3ANACHEIX YACTEH AETATEHO
paapaboTaHu cay:xbamu MEHHECTEPCTEA CENBCKOTO Xo3aiicTBa PO u mpu-
BefeHEl B cHcTeMe TIP3cx. Takre HOPME HA3BIBAKOT IPYTIIICBEIMH. 3TH
HOPME HYKAAIOTCA B KOPPEKTHPOBKE C YIETOM HOMEHKIATYPH 3IEKTPO-
060pYLOBAHHA, PEXMMA ero paboTH, YCIOBHI SKCIIAYATALMK M PeaILHEIX
CPOKOB TEXHMYECKOTO O6CIyRuBanms. HaumydmmM MeToaoM ONpeaeicHust
ONTHMANBHOTO O0/heMa 3ATIACHBIX 9aCTeH A0DKeH CIYKHUTh CTATHCTHYE KM,
Oupegenssi B Te4EHHE, HANPUMED, MECALLA ONEITHBIM [TYTEM HeOoOX0AMMEH
ofBeM 3aMacHBIX YacTell Mo rpymne oAHORMEHHOTO 3AEKTpoobopyaona-
HHUA € YIeTOM KOHKPETHEIX YCIOBMH, HYKHO TOABKO BHIIOTHUTE MepecdeT
Ha Bech NIAPK YCTAHORJICHHOrO B X034AMCcTBe 0BODYAOBAHHA.

Cuctema TI[TP3CX He IPHBOAAT HOPMATHBOE Ha pesepBHLIA (HOHA OCHOB-
HOro 0BOpYACRAHMA, HAaNpHUMep 3MEKTpoABUraTenelf, YTobH AaTe eMy
OLeHKY, HeoDROAMMO YCTAHOBHITE PeAlbHEH CPOK CIYKGH anekTpoobopy-
AOBAHUA:

_ t]ﬂ.] +t2n.2 +...+ flnl
- i

YR

1
TAE £y, ty, ..., t; — CPOKH CTyKOH aNeKTpoABHTaTENEH; 11y, N, ..., IT; — YHCIO
BJAEKTPOABUTATE/E!H, MMEIQIHX COOTBETCTBYIOIINH CPOK CAYXKOH,

T
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CpokH cAyxGE HYXHO ONpeAeNATE HE TOALKO [0 OTPacAAM TIPOMABOA-
CTBA, HO 1 KOHKPETHO IT0 HOMEHIKAATYpe BJIEI{TPOOGOPYAOB&H]‘IH.

3Han cporH OTyHOBl OTASABHLIX BHAOB MEKTPooBOPYIOBAHNA H COCTO-
AiHWe BCero MapKa ero ¢ yIeToM HOMEeHWIATYPH, HeTPYAHO olpefelnTh
UCKOMEH pesepBHHE $oRi. XMenareAbHO HMeTh B pezepBHOM $oHAe
anexTpoofopyaoBaHde Golee HageKHOe, 9eM YCTAHOBIEHHOE B XOMTICTBE
(3MeKTPOANHTATENM HOBHYX cepHH, MOJAePHHAMPORAHHEE U T. A.). Moxer
OKAZATHCA, YTO YCTAHOBOYHBIE pa3Mephl HOBOTO, 0ee HAJeKHOIC ANEKTpo-
JBHTATENA He COBIIAAAIOT € YCTAHOBOYHEIMH PasMepaMH 3IeKTPpoIBHraTeNd,
AJIA 3aMEHE KOTOPOTO OH TpefHasHayeH, B aToM cirydae aJIeKTPOTEXHHYE-
cKaH cryxba X0aaHCTBA 4ODKHE 3apaHee IOTOTOBITLCT K 3AMEHE AIeKTPa-
aeurarenci (M3roToBHTS WANRGEL, MPOKNAAKH, IOZOIHATE PAZMEPEL H T. A.).

PesepBHH $OHA CeNbCKOROIMNCTEEHHBIX NPLANPUATHHR paCCIUTAH
Ha BCIOJB30BAHHE B OCHOBHOM MeKTpOABHIaTeneil HeSoNbIIAX MOIIHO-
CTell — OT QAHOTO A0 HECKOABKHX KMIQRATT,

MoTpe6HOCTE B ANEKTPOJBUTATENAX AAd Pe3epBHPOBAHUA ONPeAeNaioT
M3 YCNOBHA

Am=a,.,,

rae Am — cpeaHee ¢ELKTH‘IECRO€ THOTO NPOCTAHBAMHAY TEXHOJIOHIECKX
MPOUECCOB; O, — CPEAHES AOMYCTHMOE THOIO TEXHOAOIMIECKHX TTpoLiec-
COB, [[POCTAUBAIOLIHX H3-3a OTKA30B 3MEKTPOABHTaTeNel.

t'ﬂp,,:u:uru

knchl] + tnpmn ’
TAe by on — AOTMYCTUMOE BpeMa MPOCToA TEXHONOMHUECKOro Mpoliecca Gea
3aMeTHoro yilepfa NPH oTKase TeHTPOABHIaTENA; 1t — YHCIO OFHOTHAHLIX
PE3ePBHPYEMEIX MEKTPOABHTATENEH (FUIH TeXHOJOrAIeCKHNX TTPOMeccoB);
Kpyen — CPEAHMI KOHPOMIPIEHT BPEMEHHOTO HCIIOABIOBAHNSA ANCKTPOJABHTA-
TEJIH B TEXHOJIOCMTECKoM Npolecee B TedeHne rofd; T, — cpeamuii kaneH-
AAPHEI CPOK CIyiOB1 3NEKTPOABATaTENA AO KANXTAABHOIO PEMOHTA,

n
Opon =

m+1 T
am="B :p=-"Fn,
1-° " T,

rae T, — CpeAHee BPEMA HAXOWAEHUA JEKTPOABUTATENA B KATTATATIBHOM
PEMOHTe.

1.6. OpraHu3anmua SKCNMYATaLMK U PEMOHTa
CeNbCKUX INEKTPHULCKHX CeTeH

B HacTofllee BpeMA ANeKTpocHadMeHHe Ce/IbCKHX NMOTpebUTeNnel ocy-
INECTBAAETCA B OCHOBHOM OT FOCYSAPCTBEHHEIX 3HEPTETHYECKHX CHOTEM.
OpraHu3auMoHHas CTPYKTYPA SHEPreTHEECKNX CHCTEM IOCTOAHHO COBEp-
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IeHCTBYeTeA. COBEPIIEHCTRYIOTCH H QOPME OOCTY)KHBAHHA CENbCKHX BITEK-
TPHYECKHX ceTeil H 3eKTpooBopyAOBaHMA CENbCKOX03ANCTREHHRIX Nped-
TMPHUATHII B COOTBETCTBHH ¢ 3AMIPOCAMH COBPeMEHHOTO MHOTOYEAAZHOTO
CENBCKOXOSIIICTBEHHOTD IPOH3A0ACTEA,

OCHOBHEIMH NTPOHM3BOACTECHHO-TEXHHYECKMA NOAPa3aeneHAAMH dHEP-
TOCHCTEME ABAAITCA MPEANPHATHA 3AeKTpHdecKux ceTed ([13C), rorto-
peie 06eCHeIHBAIOT MCIIPABHOE COCTOAHHE 3HEPTOCETEBOTD 0B0PYAOBAHHA
H KA4YeCTBeHHOE ajleKTpocHabxeHMe norpefHTelel, nepejady dHEpPruu
¢ HAHMEHBLIMTHMH TNOTEPAMH IPH HAHMMEHBIIHX MaTePHANLHEX 3aTpaTaxX.
[T3C HaxomaTeA Ha xo3pacyeTe M NOSTOMY He obnagaroT MoJHOH caMocTo-
ATeALHOCTBIO, A 3ABUCAT OPTAaHM3IANMUOHHO W 3KOHOMMYECKU OT 3Hepro-
CUCTEMEL, KOTOPOA OHU TOAYMHAIOTCH, 4 B OMEPATHBHOM OTHOHIEHUMW —
OT AACTIETICPa SHEPTOCHCTCMEL,

B cocTab [T3C BROAAT CIEAYIOLINE CAYKORL: AMCOETIEpCKan, MOACTAHITHA,
BHICOKOBOJETHBX IMHAM K pacTipedeTHTeAbHEX ceTel, peneiiHoil aamure,
aBTOMATHKHM M Tenemexanurxn (PIAWT), Mexauu3anMH, ARTOMATHIALIHH,
BEICOKOBOJIETHAA 1a00paToOpHA M Ap.

OCHOBHEE NMpON3BOJACTECHHHE MoApaiaenennd [13C, kpoMe TepedHC-
NeHHBIX BElllle, — paHOHHLIE MPEATTPHATHA 3MeKTpHUeckUX ceTell (PIC).
OnepatuaHan chyxba MG cocToHT M3 AUCHeTIepckoil kbl 123G, omne-
PATHBHO-IACIIETYEPCKMX TPYINL P3G M oepaTHBHO-BEIe3qHRX Opuray POC.
OnepaTHBHOE W TEXHHYECKOe GOCAYVKMBAHWE PaCnpefe/NTeNEHEX CeTeit
0,4...20 ¥B u noacTaHywAii 35 kB U BHINe NIPOBOAAT, KAK MPABIUIO, ONepa-
TUBHO-BEIEAAHEE GPUTAALI pacHpeleNdTenbHEY ceTell M noacTaHlmli; 0Nl
WE BHIIONHAIOT BCE OCTAABHEIE pA0OTE IO TEXHHYECKOMY 00TV EMBAHMIO,

Ha nofcTaHUMAX 3TH GPUTaJH NPOBOAAT HECAWKHEE paboTH — 3ame-
HAIOT IIaKaThl 0 Ge30MacHOCTH TPYAa, AeNaloT HaANMCH Ha o6opyLoBa-
HHH, YHCTAT Kabe/lbHble KaHAaAbl, YOMPAKT TEPPHTOPHI, PEMOHTHPYIOT
AHHHM ¥ OCBEIIEHME MOACTAaHOMEH U T. . Paboraor Spurassl B ofHy, ABE
HIV TPH CMEHH], C A€KYPCTBOM Ha JJOMY, C IPABOM OTILIXA B HOWHLIE TaCEHl,
HO TIPH 3TOM AO/D¥KHA ObiTe HaJekHan TeaeOHHAA CBA3L. 33 ONepaTHBHO-
BHIE3AHEIMU BPHUTAIAMH 3aKPETIIeTed ABTOMOBHL, 0B0pyoBaHHKY pau-
OCBAIRK.

KamuTansHuid peMOHT pacrmpeleTHTENBHEIX CETEH HanpaKeHHeM
0,4...20 KB BRINOMHAIOT 6pHrajn LeHTpATH30BAHHOIO PEMOHTA IOACTAHLIMIA,

PeMOHT CHIIOBEIX TPaHC(POPMATOPOR OCYMECTRAAIT CMeHaNU3UPOBaH-
HEIE PEMOHTHEIE MPEAIPHATHA, 8 PEMOHT YCTPOHCTE PEAEHHOH 3alMTH,
MEKTPOABTOMATHEH, JHCTETIEPCHOT0 M TEXHOAOTHIECKOrO YIPaRIeHHA —
CTIeLiHATM3HpoBaHHEe cmyxbu T[13C.

YHCIEHHOCTE MepeoHana 6pHTaj onpeaensaioT ¢ YIeTOM rofloBero obs-
eMa PEMOHTHHIX pafoT ¥ HOPM RpEeMeHH Ha X BEIIOAHEHHe, 3a BpuragaMu
3dKpPervifloT CIIEIHAIHIHPOBAHHEIE ABTOMEXAHH3IME, ABTOMACTEPCKHE
¥ NMepeRIDKHRIE OOUIEKHTHS,



[naea 2
KOHTPO/IbHO-U3MEPUTENbHBIE NPUBOPI
U CPEACTBA ABTOMATW3ALIMM. BUADI
MCNBITAHWIA SNEKTPOOGOPYOBAHUA
W CPEACTB ABTOMATU3ALLMM

2.1. KoHTpORbHO-U3MepUTeNbHbie NpHbopbl

B YCIOBHAX COIBCKOXOSICTBCHHOTO IPOH3ROACTEA HaHGOISE JaCTO IpK

3KCIYATALMH IMEKTPHOHIMPOBAHHEIX MANTMH M MEXAHW3IMOB IPIXOANTCA
KOHTPOJMPOBATh 3EA49€HHA UISAYIOMUX MEKTPHIECKUX BEMIHH: HAIDA-
JKeHWsA, CHABL TOKA, SHEPTHH M COITPOTHBICHHA.

HaMepeHde HANPAKENWE B CHJIEI TORA, Hanpaxcerile HIMEPAIOT BOJb-
TMerpaMy {puc. 2.1). BobTMeTp NOZKMOYAI0T TapALIEALHO 3TEKTPOIpPH-
eMHEVKY Ry, Ha 3aXuMax KOTODOrO HY:KHO M3MEDHTh Haupaweswe. Jaa
pacIIMpeHMA Opefe/IoB MSMEpeHWA BOALTMETPON IPHMeHAKT Aobapod-
HEIE COMPOTHRICHI A, BKIIOYACMHEE TIOCIEAORATELHO ¢ BOTRTMETPAMH,
H TPaHCHOPMATODE! HanpaxeHusa T.

3 Hﬁnqsw Ra il T

PV3
PV2

Fuc. 2.1. Cnocofsl H3MEPEHRS HaNPOXeHAA BONLTMETPAMN, BIUTIONEHHbIMMN:
PV1 — BenocpeacTseER0; PV2 — uepes fofasouHoe compoTHBaeHuE; PV3 — uepes
HAMEPHTEILHEH TPAHCPUDMATOD HANPAKCHIT

,uJIH HAIMEDEHHA CLUILI MOKd B IIEONAX OEPEMEHHOID TOKA TPHMEHAIOT
AMOEPMETPRL AEKTPOMATHUTHOM CHCTEMEL ECHH M3MEPAEMAN CHIA TOKA
HE NpeBEINAaeT AOIYCTHMOMN /19 ZAMHOTO aMIEpMeTpa, TO ero BIJIOYAIOT
B IIETIH TIOCAEAOBATENBHO ¢ SASKTPONPUEMENKOM, B Tex cyuasy, Korga cuna
TOK2 OPEBHIIAET AOMYCTHMOE UM JAaHHOIO AMIIEPMETPa SHA9EHIe, IpHMe-
HAXOT IIYETE WM TPAHCGODMATODEL TOKA. [IIyHTH MCNOAE3YIOT OPH E3Me-
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PeHMAX B LEIMX IOCTOSHHOTO TOKA, a TPaHChOPMATOPH TOKA — B IEIAX
MEPEMEHHOTO TOKA.

TparchopmaTop Toka (puc. 2.2) cocTouT M3 3aMKEyTOrO (6poreBoro
WIH CTepKHEBOro) MAaTrEMTONPOBCAA, HAGPAHHOTC H3 JMCTOR 37eKTPOTEX-
HWIecKo# cTami, 1 ABYX 06MOTOK — NepBAYHOH M BTOpHYHOE, [TepBuaHyIo
obmMoTKy (3asmMEL T1 # 772) BKAIOYAIOT B LIEDh DOCAEA0BATENEHO C HATDY3-
koii, a BTOpHIHYIO (3amemMul M1 H F2) DoAOoYalnT K H3AMepHTeNbHEIM

npuGopaM: AMIEPMETPAM, TOKOBRIM KATYIIKAM BATTMETPOR M CISTIMKOB.

Puc. 2.2. TpaHcdopmaTop TOXa

Paoraer TpaHchOpMAaTOp TOKA caeayionpmd ofpasoM. [lepeMerHEif
TOK CHJIOM I}, TIpOX0AA o NEpBUYHOMH 06MOTKE, CO3EET B MATHHTCIIPOBCAE
NEPEMEHERIH MAHHTHHHA OOTOK, KOTOPHH OEePECEKaeT BHTKH BTODHIHOMH
o6MOTIH, HaBOAA B Hell aexTpogsmaymyio ciiy (30C). [oa meiicTieM
aToit 37IC Bo BTOPHMHOH OENH NOARTAETCS JEKTPHYECKIH TOK, CHAa KOTO-
poro I;. 3Ha9eHHe CHAN TOKa J; MOXKHO BRNACTHTh, MCIOALEYHA Koadbiiu-
€HT TpaHcdOpMAIITH TpaHChOpMAaTOPa TOKA

k=L /I3=wy/w, 2.1}

rie W,;, W, — COOTBETCTBEHHO THC/O BUTKOB NIEDBHYHOH H BTOPWIHOMH
obuMoTOoK.

OTHOIIEHME CHMJ NEPBHYHOr0 M BTODHUYHOTO TOKOB YKAa3HBAKOT
B macropre (Ha muTKe) TpaHchopMaTopa ToKa.

IlepBu9HyI0 06MOTKY TPaHCGODMATODA TOKA BHIIONHAIOT OOKMHO
H3 OpoBofa GOIBIIOIO CEYEHNA, COOTBETCTEYIDIMErD CHIIE TOKA HarPy3KH,
BTOPHYIHYI0 — K3 IPOBO/A CEYEHHEM, PACCIHTANHEIM Ha CHITY TOKa 5 A,

Kpome pacmmpeHms IDEAE/IOR MBAMEPEHHA TPAHCHODMATODE TOKA IIpe-
ZOXPAHAIOT 0OCAYKHBAIOIMIA NEPCOHAN OT BHICOKOTC HAIDSKECHHA OpH
H3MEPeHMAX CWILL TOKA B WIEKTPOYCTAHOBKAX HAIpAKeHueM Brme 1000 B.

IlpM SKCITYATAMHE TPaHCGOPMATOPOR TOKA BHBOZH BTOPHIHOM
0o0MOTKH HeB3A OCTABIATE PASOMKHYTHIMH, TaK KAK ITPH STOM MATHHTHBIH
MOTOX B CepAeTHMKe MOMET BO3PACTH B JECHTKH ¥ COTHH pas H JJIC Bo BTo-
pHHIHOM 0OMOTKE YBeAMIATCA AC SHAYEHM, OIACHKX A1 ofcryxuBa0-
IMIEr0 OepeoHuTa H npubopos.

A MaMepeHs CHIH TOKZ B AIEKTPOYCTAHOBKAX HanpoxeHweM 7o 1000 B
6e3 pa3phBa LeM OPUMEHAIOT TPAaHCHOPMATOPH TOKA, BRIIOTHEHHKE
B BUJIE TOKOMAMEPHTENLHEIX Kiemeit.,

H3Mepenne EOIAYECTBA HACKTPHYECKol HEpTHHE, 18 MsMepeHHA
KO/IMIEeCTBa MIEKTPHIecKoi SHePTHH IPHMEHAIOT CYETTMIH: TOCTOAHHOIO
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TOKa, OHO$AZHOr0 NEPEMEEHOr0 ToKa (Trma CO), AKTHBHOI SHEPIHH TPex-
dasnsie (Tpex- ¥ YETHPEXIIPOBOAHEIE — cooTBercTReEH0 CA3 1 CA4), peaxk-
THBHOM DHepriH TpexdasHiie (Tpex- H TeTHpEXnpoBoaEHEe — CP3 u CP4).

VeTpolicTEO M cXeMA BK/MOYEHHS B CETh ORHOPAIHOTO MHAYKOHOHHOTO
CYETIMKA HOKA2aHH HA puc. 2.3. B 3azope Mexy MAarHUTOOPOBOAAMM
obmoTiu Hanpsoxkenna I B TokoBoH ofMorkE 10 pasMenIeH mOABIDKHEIH
amoMMEHCPEI Auck 8, HacawxeHHEIN Ha och 6, YCTAHOBICHHYIC B NpPY-
HAHATEM TOAUATHHEKE 9 1 BepxHeil onope 3. C MOMOmMEBIO YEPBATHOrO
pPeIyKTOpa 4 BpalieHMe AUcKa § IepejaeTcd CIeTHOMY MexaEu3My 5. Toko-
pan obmorka 11, B/OOUAEMAN NOCAEAOBATEARHO € JAEKTPOIPHEMEIKOM,
COCTOMT H3 MAJOro YHcla BUTKOB TOJACTOTO NpoBoia {COOTBETCTBEHHO
HOMMHANEHOI CHUIe ToKa cueTuHKka — o6ErHO 5 A). Q6MOTKA HANPAXKEHUA
2, BnoYaeMad, NApaAAENsHO AIEKTPOIIPHEMHEWKY, COCTORT H3 Goybmoro
wena (8000...12 000) BHTKOB, HAMOTAHHBIX TOHKMM MEAHBIM H30MHDO-
BaHHHM OpoBoZoM AuaMerpom 0,08...0,12 v,

~ Q® Q-

Puc. 2.3. OprodasHbifl MHAYKUMOHHBIA CHETUNK:
1 — mgravTonposes ofmoTi BATpIKeHEs; 2 — OGMOTKA HANPAKEHE;
3 — pepxian omopa; 4 — YepRAYAELE peAYITOP; 5 — cHeTHRI MeXaHMaM; 6 — OCk;
7 — DOCTOAHHLLE MATHKT; 8 — JUCE; 9 — noguArsi; 10 — MarHMTonpoeay, Toxkosoik
obmorim; 17 — ToxoBas oGMoTKa

Korza mo Tokopoii oOMOTKe OIPOTEKAET TOK HArpysky (o6mMoTKA Hamps-
JKEHMHA BEIIOYMEHA HA CETEBOE HﬂleHJKEHI{E), B MArHHTONIPOBOAAX IIOAB-
JUIOTCA DEPEMEHHNE MAardEMTHRIE JTIOTGKH, CO3JaBacMBIE COOTBETCTBEHHO
obMoTkofl HamprkeHus 8, 1 ob6mMoTKoil Toka O, 3aMEIAIOIHecA Yepes
amoMHEHEBHI Auck 8. IIpydenM NOTOK ¥, DPOHWSRBAET AHCK ABKAN (+8;
# —0;). [lepeMeHHHE MATHATHEE NoToKH Oy +0; 1 —0; cosnalor Gerymee
MarHWTHOE IOJIE, KOTOPOE HHAYKTUPYET B AMCKE BEXPEBHE TOKH H 34CTaB-
JIET ero BpamaThed.



Kpai# anioMiHREBOTO ZHCKA B PacTONOKeR MeXAy TIOMHCAMH NOCTOAH-
HOTO noAK0Bo0OpaaHoro MaruuTa 7. TIpH BpameHuH ANEOMUHHEBRIH AHCK
TMepeceKaeT CHIOBbIE TMHWH NIOCTOAHHOTO MarHWTAa, a B AMCKe HHAYKTHDY-
IOTCA BHXPEBHIC TOKM, KOTOPHE, B3AUMOASHCTEYA ¢ MATHUTHEIM NOTOKOM
0T NOCTOAHHOTO MATHUTA, COATAIOT TOPMOIHOH MOMEHT. 3TOT MOMEHT OCTa-
HaRIHBAaeT MHCK CISTYHKA TIPH OTCYTCTEHH HAIDy3KH.

Kpaliumit (mpastnt) pomvk C1eTHOTO MeXAHMIMA CRASAH Yepes PEAYKTOD
4 ¢ AHCKOM CIeTYHKA H NPH €ro BpalleHHH Taloxe BpamaeTcd. IIpH moJ-
HOM DBOpOTE NEePBOre POAHKA RTOPO NoBopavyHBaercd Ha 1/10 9acTk ero
obopota. [lonHEi ofopoT BTOPOTO POJHKA BH3HEBAET MOBOPOT TPETHErD
poirka Ha 1/10 9acTs ero moasoro ofopoTa u T. 4. Ha Topuax ponukos
HaHeceHe dpu ot O 4o 9. Coueranue uudp OTCUMTHIBAIOT YEPes 3a0Te-
KIEHHOE OGKOWKO. UTOOH ONpefeuTE KONHIECTEO JeKTPUYecKoi SHEpPTUH,
M3PACXOAOBAHHON MTEKTPONIPHEMHWKOM 33 KAKOH-TO MPOMEKYTOK Bpe-
MeHH, HeoBXoAMMO H3 MOKA3aHMH CYeTYHKA, COOTBETCTRYIONHE MOMEHTY
OKOHYaHHA H3MepeHu#, BRYECTh MOKa3aHWA, COOTRETCTBYIOUIME Havany
H3MEPEHWH.

Jnd MaMepeHHA KOIMYECTBA SACKTPHYISCKOH SHepIuH, noTpedaieMoil
TpexdasHBIMH ANEKTPONIPHEMHHKAMHY, IPHMEHSTIOT TPeX(basHHE CHETIHKH.
TpexdaiHnle cUeTHHKM HATOTORIMOT ABYR- H TpexafeMeHTHHMU. Bpaiia-
IoMK#e MOMEHTHI, Pa3BHBAeMEIe KAKALIM H3 2JIEMEHTOB, CO3AAT oOMuUi
BpAMAIIHE MOMeHT, TPOTOPIHOHANBHEIN KOAHIecTRY TOTpebageMoit
3HepruH TpexdasHoro Toka. [log AelCTBHEM 3TOr0 MOMEHTa BpaIlaloTcA
AMTIOMHAHHEBRIE ACKH C9€T9YHKA, CBA3AHHBIE CO CHETHRM MEeXAHHIMOM.

CHeTIHEK MEKTPHMeCKOH SHEPIMH GHKCHPYeT THeTo 060poToB, KoTopoe
COBEPITAET JUCK ITPH ITPOXKHAEHWH 9epes CHeTYNK OHOT0 KMAGBATT-9aca
WEKTPOIHEPTHH. JTY BEIHYMHY YHAIWBAKT HA AMLEBOH CTOPOHE CYETMHKA
(nanpumMep, 1 KBT 4 = 2500 06opoToB ZHcKa). 3AeCk e NPOCTABAAIOT
HOMUHANBHEE 3HAYEHUA HATIDAMEHWA, CWIK M 9ACTOTH TOKA, 4 TAKKE
KJTACCA TOYHOCTH.

JUIA pacImPpeHr NpeAENoB M3MEPEHHA CYETYHKOR, TAK e KaK W B Cy-
yae aMIEPMETPOR, MPMMEHAKT TpaHohopMaTopsl Toka TA (puc. 2.4). IIpu
BIJIIOYEHHH CHeT9HKa Pl B CeTb Yepes TpaHCQOpPMAaTOp TOKA KOMMYECTEO
H3PACXOAOBAHHOH ANEKTPOIHEPIHH

W=Ki(W, -W,), (2.2)

rie Wy 1 W, — MokasaHuA cMeTYHKA (Havano W KoHell MaMepeHUit); K, —
KoxpdHIMeHT TpaHCGOpMalK TpaHCGOPMATOpa TOKA.

[InaTa 3a MEKTPHHUECKY) JHEPTHI0, OTHYCKASMYK Ha IpOH3BOACTBEH-
Hble HYXJB CeMLCKOXO3ANCTEEHHRM MPefIpHATHAM, HellocpeACTEEHHO
MPOM3BOAALIMM ITPCAYKLKID, fepeTea Mo OAHOCTaBoYHOMY Tapuby. Ipu
pacdeTe II0 GAHOCTABOYHOMY TapHdy TOTpeOHTe b OIUIAYNBALT TOALKO CTC-
WMOCTb aKTHEHOH 3HEPIHH, YITEHHOH CUeTIHKOM.

JeKTpHHeCckan 2HePris, OTIyCcKaeMan Ha KOMMYHANLHG-OMTOBBIC H JDY-
HE HEIIPOU3BOACTBEHHBE HYXHIbI, OITA9MBAETCA OO0 MOBRINEHARM TapH-
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dam. It moTpebuTENN pasjeNeHL Ha HECKOABKO rpyrm. Jaa xaxpgo
IPYIIIH YCTAHORACHH COOTBETCTBYIOIMNE TAPH(H B 3aBHCHMOCTH OT TOTC,
K Kako#f BHeprocucTeMe IpHCoeNHEHA Ta IPYIOIa.

="—— La

| i

Tl
;m 74 2 W

Puc. 2.4, Cxema BrmoOYeHWA oaHOPAIHOTO cueTIMKA Pl B COTD & NOMOWDIO

TPaRHCHOPMETOPA TOKE TA:
H1, B2, A1, T2 — sancve; EL — Javmmes

YacTh OpefupHAaTHiH, PACIOA0KEHHHX B CEALCKON MEeCTHOCTH, OIa-
YMBaET WIEKTPOIHEPTHIC TG ABYXCTARGTIHOMY TapHdy, KOTODEEY COCTOMT
M3 OCHOBHON ¥ AONOIENTENLHON cTabok. OCHOBHAA CTABKA MIPeAyCMAaTpH-
BAET COAOBYI0 OILIATY 34 KAKABH KIWIOBOIBT-AMIIED YCTAHOBACHHOH MOII-
HOCTH CHAOBHX YCTaHOBOK HanpsxeHWem ac 1000 B, ecnin cymmapHas
TPHCOGAMHCHEAA MOIMHOCTR He McHee 100 xB- A, JlomomsurensHas cTaBka
npeaycMarpHBaeT maaTy 3a 1 kBT -9 akTHBHON SHeprim, yITeHHON caeTIH-
KOM.

IIpy ABYXCTABOTHOM Tapude IMDUMEHAIOT TAKXKE MIKATY CKMAOK X Haj-
GaBok k Tapudy B 3ABMCHMOCTH OT 3HAYECHUS COS (0 WM CTEIICHH KOMIICHCA-
LM peakTHEHOM MOMEOCTH. PacueTH 33 HCIOML3OBAHEYEO SAEKTPHIECKYIO
SHEPIHIO XOARMCTRA NPOBOAAT Yepes OPraHMAAMM JHEProchsTa.

HzmMepeHEEe COMPOTEBACHWH. JIA H3MEPERNA MANE CONPOTHEICHME
{n0 1 OM) MOXFEO TOTR30BATECA AMIIEPMETPOM M BOJETMETPOM, BKII0-
YeHHKIMK 00 cXeMe, MokasaHHo# Ha pue. 2.5, a. [IpH U3SMepeHUH cpel-
Hux conporeminesnii (0T 1 zo 10 kKOM) DPHMEEDOT (XeMY, H300pOKEHHYIO

Ha puc. 2.5, 6.
PA PA
o—(A) 0
gﬂ R (W) Rx
i a l 6

Puc. 2.5. Cxemp MAMEPEHMA CONPOTHBNSHMNR:
a — mamux (7o 1 Om); 6 — cpegamx (ot 1 Ao 10 xOm)

J1a HaMepenna GoJBIINMX COMPOTHBAEHHH, HANPHMED COMPOTHEICHIA
M3IALH MEKTPHIECKOro oG0pyACRAHIA ¥ ATIAPATOB, MCIOMBAYIOT MEra-
omMMeTp (pHe. 2.6). OH COCTOMT M3 reHepaTopa DOCTOAHHOTO TOKA G, paccyH-
TaHHOIY B4 Hanpoxernue 500 wm 1000 B, ¢ pyYHEIM DPHBGAOM, ¥ A3MEPH-
TEAEHOTO MEXAHMIMA (HHI'!-DITOB.‘.'IEKTPH‘IECKOI'O ernue'rpa) 5y SAKTIOYEHHEX
B IIACTMACCOBELH GPEErOHENPOHHIAEMETH KOPITYE.
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HEIID,II,'.BIDEEES YACTh JIOTOMETDA — TOCTOAHERIH MATHWT € INEOCHEIMEL
HAKOHETHUKAMY ¥ CEPACTHMKOM M3 MATKOH cTanw, IIoABHXHAA TaCTh
COCTOMT H3 JBYX X&ECTKO CKpeIUIeHHBIX MeuAy coboil (mox yrmom) paMox,
HacaxeHHBX Ha obmyio ock oo crpeakoi. Ha paGoqeil (ToxoBoii) pamke
JIOTOMETPA WMEETCH HebonRIToe IMCT0 BHTKOR H3IOAWDOBAHHOIO MPpOBOAA
CPABHHTEILHO SOIBIOre CeTeHHsA, ITY PAMKY BIIIOYAIOT IIOCAEA0BATEIHHO
€ TEHEepaTOPOM M HAMEPAESMEIM conpoTHRIeHHeM R, Bropan (mpoTHBogeii-
CTEyIOINAA) pAMKA HMeeT GONBIoe MICA0 BETKOE TOHKOTO Ha0JIHPOBAHHOTO
npoBoAa. BKIMOYAOT e¢ Napaiie bHe TEHEPATOPY. SMEKTPHYIECKHI TOK MOJ-
BOJUTCA K PAMKAM IIPH MOMOIIE Ge3MOMEHTHEIX TIPYAKHH, TICOTOMY CTPEJIKA
npH HepaboTamwmeM METAOMMETPE MOKET HAXOAWTHCH B IPOMABOIBEHOM
TIDIOXKEHHH.

BaauMogeicTBHe TOKOB, IIPOTEKAIOIHX Mo 0GMOTKAM PaMOK, ¢ IOIeM
MATHWTA CO3ZAET ABA BPAIMAIONINX MOMEHT?, IPONOPIHOHANBHEX CHAAM
IPOTEKAIONAY TOKOB. CyMMAapHEIi Bpalfaionii MOMEHT OTE/IOHSET I0Z-
BIDKHYIO 94CTE JIOTOMETpa H CBA3AHHYK ¢ HeH YKA3ATEILHYI) CTDEIKY
Ha YTOJI, NPOTIOPIHOHANBHED 3SHAYEHIO COMPOTHRACHHA M3OIALH ofcme-
Ayemoro mputopa. BHyTpH MEraoMMETPa PACHIOIOKEHE A0GABOTHHE COIPO-
THBAEHUH R, Ry M Rz KOTOPHE MCIOMBIYIOTCA TPH HANAKE METAOMMETDA.

OcofeHHOCTE paGoTH JIOTOMETPA B TOM, YTO €0 TNOKAZAHWA HE SABUCAT
OT HATPKEeHUA, BHPabaTHBAEMOro reHepaTopPOM, KOTOPEIl NpHBOIHTC
B JAEHCTBHE OT DYKHL.

ITkana METAOMMETPA MMEET ABE YACTH, OPOTPAAYMPOBAHHEE B METAO0-
Max (M) u kpvmoomax (k€2). IoxasaHMA MEraOMMETPa CHEMAKT BO BPeMA
BpaIIeHIA PyIKM reHeparopa. Jis Depeode s ¢ OFHOTO IPeAesa HaMe-
PEERA Ha APYTOH CIYAMT CIIeMUAILHED Neper/noiaTent SA. B rex cayaamx,
KOI/Ia HEOGROAMMO HCKIIOTHTE BOZMOKHEIEC TIOTDEITHOCTH OT TOKOB YTeUKH
¥ IYHTHPYIOMEro WIMAHMA COMPOTHRACHUA H30/AINIH, HCOOBL3YIOT MeTa-
OMMETD ¢ axrmavm: JI (mana), 3 (3emnn) u 3 (3rpaH).

Hameperme pasnenmn. Ha cOBPEMEHHEIX CETbCKOXOAAMCTEEHHREX ITPE/-
NIPHATHAX IPHMEHAIOTCH DPHGODH VI8 W3MEDEHMA AABICHHS: HAIICPOMETPH,
TATOMETPH, TATOHATIOPOMETPE, OGRMHEIC H CAMOIMINYIHE MAHOMETPH.
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TpuBopH A18 HaMepeHAsA AaBAeHHA UMEIOT SYBCTBHTELHAH 3eMeAT —
M3MEpPHTETEHLIA peobpasosaTent. YYBCTBUTENbHEIE SMEMEHTH TTPHGOPOB
ANS N3MEPEHNA AABJIEHHS MOCYT CAYHTDL HIMEPHUTEIBHEIME mpeobpaso-
BaTeLIMH He TONbKO B MaHOMETpaX, BAKYYMMETPAX, HO H B packofoMe-
Pax, YypOBHEMEDAX, MAHOMETPHYECKHX TEPMOMETPAR M APYTHX NpUGopaEXx.
[IpHOGOpH ANA M3MepeHHA AABIEHNA PadIHIAIOT B 3ABHCHMOCTH OT THIIOB
M3MEDHTENBHMIX MpeofpajopaTerci AaBieHHA (AaTIMKW AABIEHWA), KOTO-
PHIe OITHCAHN B Moapajdene 2,2, Hanbonee paciipocTpaHeHH ¥udKocmHbie
MAHOMEMpPSI, B KOTOPHX H3MepAeMoe JaBNeHHe YPaBHOBSIOHBARTCA AaBe-
HHeM cTonba 3aTBopHOl (pabodeit) xuakoctn, MisMepaior pasHOCTE YPOB-
Hell 3Tol HAKOCTH B ABYR COOBIIAIUIMECA cocyaax (UTIOCOBOM M MHHY-
€OBOM), B KOTOPEIE TOAAKT NaMepdeMble AaseHHsA. PasHOCTE AaBreHr}
B coCyAax

Ap=yAH =pgAH,

rae ¥ — ygensHuil ec, H/M3¥; AH — pasHOCTe YPOBHEH, M; 0 — IJIOTHOCTE
paboueil skuaxkocTH, kr/m3; g = 9,81 M/c2 — yckopeHHe cEOGOIHOTO Naje-
HUA,

[Io ycTpONCTBY KUAKOCTHHE MAHOMETPHl PasAeNgloT Ha ABYXTDYS-
Hule (U-o0pasrbie}, OIHOTPYOHEE (MAllIedHEIE), KOJOKONBHHE, KOARIICEHE
M noraskoswie. Haubonee pACNPOCTPAHCHR NMOIMIABHKOBRIE MAaHOMETPHI,
¥ KOTOPHIX YPoBeHEb pabodeii AAKOCTH (PTYTL, Macio) H3MEPAICT [IOILTAB-
KOM, HMEKIIHM KHHEMATHYECKYID NIHM JIEHTPHYECKYR) JUCTAHIIAOHHYIO
nepegavy. JHUAKOCTHEMY MAHOMETPAMH OBLIMHO H3MePMOT PasHOCTh JARJIE-
HHil, 5To uddepemmMansHule MAaHOMETPE TPUSOPOB WIN JHMAHOMETDH.

KOHCTPYRIUA AMPMAHOMETPOB He PACccUMTaHa Ha pafoTy B YCIOBHAX
BHOpanuH M TPACKH. [IpAGOPH Hembad NMPUMEHATDL B TeX CIIydasax, Korga
H3MepAeMas WM OKPYRAIONIAT CPefia CHIRHO TOKCUYHA, YpeaMepHO 3arpsa-
HEHA MAW BAAXHaA. JHPMAHOMETPH C 3ISKTPHYECKOH AWMCTAHLIMOHHOH
mepejageil HENhad YCTAHARIMBATE BO B3DHIBOOITACHAIX TIOMEIIEHHAX.

[py MOHTRKE M HANAZKE AHPMAHOMETPOB CIEAYET TIMATEIEHO cofoaaTs
MpaBHAAa UX YCTAHOBKH H BIUTIOUEHHA B paboTty. HapyleHue TpaBMI MOH-
TA¥KA MOUKET BHECTH GO/IbIINE MOTPEIIHOCTH B MOKAZAHNA AMbMAHOMETDA.

Hopuineasie MaHOMEMPB! TPAMEHSIOT B kayuecTBe 06paslossx NpHBOpoE
AN TPOBEPKH TeXHWYECKHX MaHOMETPOR WIH KaK 9YBCTBHUTENBHHE ane-
MeHTR pesle JamTeHus,

B npymuHHsix MAHOMEMPAx A3MEpAEMOe AABJEHHE YPABEHOBEIMMBA-
eTcd CUI0i YIpyroi gedopManuu MeMOPAHH, CHIMPOHA, OIHOBHTEOBOM
(Tpy6ka EypZoHa) HWIH MHOTOBHTKOBOH (cmHpanbHoif) TpyOuaToil mpy-
siciHW, OCHOBHEIE BHIH TIOTPEIIHOCTEH MaHOMETPOR ATOH I'PYINEL: TeM-
NepaTypHAA U BHABAHHAA YeTANOCTBIO MOKA3AHMI YIIPYTOro AeMEHTA.
B axcrimyaTalHi TOYHOCTb NOKA3AHMIL TPYKUHHER MAaHOMETPOB CHIKAETCA
M3-3a BUOPALIAM M PE3HMX M3MEHEHHIA HATPY3KH, BHANBAIOMWX OCTATOY-
HYI0 AeOpMALHIC YTIPYTHX 3NEMEHTOB, H3HOCA MePeaTOYHOro MeXaHHaMa
¥ YBEAHIEHUA 3a30DOB B MAPHUPHEIX COSAHHEHHAX,
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HaMepeAHe pacxoAa XHAKOCTeH M rasos. [IpUMeHAOT CIeAyIONIHe
HpHBOPEI: CKOPOCTHEIE M OfbEMHEIE CHETSIHMKY; PACXOAOMEPH NIEPEMEHHOTO
M [OCTOAHHOIO Mepenaja; PacXoAoMepH NepeMeHHOTo YPOBHSA, HAMODHLE
TpY6KM; aJeKTpUYeckHe, TeIUIOBRIE, YILTPa3BYKOBEIE U HEKOTODHE ApyTHe
pacxofoMephl. Jiis MaMepeHHA MACCOBOTO PACKOAA KHAKHX, Ta3oo6pasHRIx
¥ CHITY'HX (KYCKOBHIX} BEIleCTB IPHMEHAIOT aBTOMATHYECKIE BeCH H A03a-
TOPEL, & TAKKE HEKOTOpPHE APYTHe NprGOpH, 0CHOBAHHHE HA NEpECIETe
H3MEPEHHOTO O0BEeMa B MACCY ¢ YIETOM IVIOTHOCTH BEIECTRa,

[Ipy MOHTaxM<e M Halagke CKOPOCTHEIX H 00 BeMHEIX CHETIMKOE HeobXo-
anMo cobmoaars ciefyompe TpefoBaHHA: HATIPAB/E€HHE [IOTOKA HIMEepA-
eMoif cpeZikl AOIKHO CODTBETCTBOBATE HAMPaRIeHHIO CTPeJKM Ha Kopmyce
npubepa; nenoxkeHHe npubopa ¥ TpyGONPOBOAA AOMKHO COOTBETCTBOBATh
MHCTPYKLHM 3aB0Ja-H3TOTOBHUTEIA; TIepe CIeTINKOM JO/LKHE GBITh YcTa-
HOBJIEHH! YKA3aHHEIE B HHCTDYKIIMH (GFABTPHI, TA30- H BIATOOTASTHTEIN;
AQNKHE GHTh BEIAEPXAHH TPEOOBAHHA 3aBOAA-M3TOTOBHTENA GTHOCH-
Te/bHO TeMIEPaTypPhl H BAKHOCTH OKPYXatomero Mpubop BosAyxa, MaKcH-
MAIEHOH TeMIlepaTyPH HIMepPsAeMOoi CpeAbl, OTCYTCTBHA Y/apoB, BUGpaLmi
¥ APYTHE YCIOBHMA HOPMATBHOH SKCILTyaTalMH mpHbopa.

2.2. (pepCTBa ABTOMATHIALIUNW

ABTOMHTHSELIH.‘FI PA3IHYHBIX TEXHOAOTHYECKHX NpOLECCOB K orlepau,uﬁ
BO3MOXHA TOABKO IPH HANTHYHHA HEOOXOAMMON HHGOOPMALMA O SHAYEHHAX
BE/MYHH, XAPAKTepH3YIOMKUX MpOTeKaHHe 3THX TPOLECcCoE M oNepaldi.
Jas aToro NCNOAR3YIOT pasHooOOpasHHE HEeKTPHIeCKHE U HeaACKTpHae-
CKWe W3MepHTe bHhHe NpeofipazopaTeny (RATYWKH), KOTOPLIE HAMEpAIOT
33/IAHHAIE MAPAMETPH TEXHOMOTHYECKUX PeKUMOB M onepaluit u mepe-
AT KHPOPMALHIO K CASAYICIIMM DIeMEHTAM CHCTEME! (YCHWINTENAM) —
BTOPHYHHM NpUiopam.

Puandeckad NPUPOAA PETYIHPYEMAIX IAPAMETPOB pasHoofpasHa, Beae-
CTBHE 3TOTO PAAMTHE H NPHHUMIH AeHCTBHA JaTaukos. OqHako B 6o7b-
INHHCTBE CAYYAEB HA BRIXO/JE AATYMKA NOAYYATCA MO0 MEXaHUYECKHE
napamMeTphl (cHia, mepeMelleHHe), THOO MeKTpUYeckne (HANPAXMEHHE,
€A TOKA, COMPOTHRICHHE, EMKOCTh, HHAYKTHEHOCTE, CABMT $az U ap.).

[TpaxTi™eckn Mofyio BeIHYHHY HE3aBHCHMO OT ee $H3M4ecKol npH-
POkl MOKHO MPeoBpa3oBaTh B SAEKTPHHIECKUA CUTHAN, TOSTOMY IPH ABTO-
MATH3alHH TTPOUIBOACTREHHRKX TIPpOUECCOB Hanﬁo.nee pacmpoCTpaAHEHR
IeKTpHIeCKHe JATIHKH — M3MepHTeIbHEEe YCTPOHCTBA, Npeofpasymolne
HEICKTPHYECHHME BEJIHYHHKW B JICKTDHYCCKHE, BHEKTPH‘ICCI(HE AATYHUKH
Hauboee POCTH U ALUIEBEL.

PaccMoOTpHM YeTpoiicTBO M MPHHIUIEH AeticTEHA Hauboaee pacpocTpa-
HEHHHIX JATIHKOB ¥ yCHAHMTeIeH.

IMoTeEMHOMeTPHIECKAE TaTYHKH, WIH JATIHKH CONPOTHBJICHHS.
TpeobpasyioT yrnoBoe o {puc. 2.7, a) unan muHeiiHoe x (puc. 2.7, ) nepe-
MEIeHMA B TOCTOIHHEIN WIH NepeMeHHBIH TOK.
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Up,

a

Puc. 2.7. NoTaHUKOMaTPUHOCKKE OATYMNM:
d — YIMOROTO NIepeMemenns; § — muHeliHore NepeMeneH; @ — ¢ OTROA0M
OT cpemuedt ToTKRY (peBepeHBHEL)

TIpu mepeMemeHwH TIOABHAHOTO KOHTAKTA, KOTOPEIE KOHTPOAMDYET
YIIOBOE nepeMemenye o (M. pue. 2.7, ) HIMCHACTCA MICKTPHYCCKOS
COIPOTHRAECHME K.

TIpE mepeMemeHHN TOABMKHOTO KOHTaKTa (cM. pyc. 2.7, 6), KoTopsrit
KOHTPOJHPYET JHMHEHHOe DePeMemeHre X, H3MEHAETCH COOTHOMEeHUe
CONPOTUBACHHMA R; ¥ R,, 9T0 BMfeT HA TOK CWwiol I, Dpoxoaamuii 9epes
CONpOTHEAECHYE HAarpyaku R,.

PasmiqaloT OAHOTAKTHHH (HEDEBEPCHBHEIR) JATIMK M AEYXTAKTHELA
(peBepcupHELL). B pepepcupHOM gaTamke (puc. 2.7, 8) TOIIPHOCTE CHTHANA
U,z A3MEHAETCH Ha MPCTHECTIOVIOKHYIO 110 CDARHEHWIO ¢ BXOAHLIM CHTHS-
JoM U, B 3aBMCHMOCTH OT PasMepa JUHEHHEOrQ IepeMemeHnd @ HaMepH-
TEILHOIO Opraxa.

TeH3OMeTPHYECKHE JATIMEW, HIH TEHIOCONpoTHBIeHAd. [IpeaHa-
SHAYEHH IMABHEM 06pasoM /1M HaMepeHHdA AedopMaliil H MeXaHTIeckux
HanpsxeHut, 06ycAOBIEHHEX STHMM AehopMamiayy. OHH NpejcTaB/moT
coBoii ToEKy0 (AHamMerpoM 0,02...0,4 M) 3HraarooGpasHO YIOMEHHYIO
M 05KACEHHYIO C© ABYX CTODOH TOHKOH mamupocHoii Gymaroi 1 (puc. 2.8)
MPOBOJIOKY 2, HATOTORASHHYIO M3 MaTepHAala BHCOKOID YASILHOID COIpo-
THBIeHNA. TeH30COMPOTHRIEHNE IPIIVIEMRBAIOT IPOTHEM KI€EM K MOBEPX-
HOCTH MCITEITYEMOH AETAM TAK, ITofH HapaBISHAE OXHUAAEMOlH AedopMa-
LM COBNIAZan0 ¢ AMMEHON CTOPOHOH neTe/h mpoBaiokH. ITpu AedopMarm
JSTa/M OPOBOAOKA BOCTIPMHHMACT 3TH AehOPMAITM 1 HBMEHAKTCH 8¢ JTHHA
¥ auamMerp. ConpoTHRICHHE IPOBOIOKH R, spamomeecn ymamelt aedop-
MAIMH JeTamm [, MaMeHdAeTca. 3Had 3aBucHMocTh R = f{P) (TapHpoBodHan
KpuBas, oIpeAenseMan ONETHEM IIYyTeM), oIpeJe/IAroT 10 Hell yowme P,

KOTOPOS MOMKET MEHSTHCA B IIMPOKHX IDENENAX.

Puc. 2.8. TensomeTpuueckuii gamimK (a) W ero xapaxTepucruxs (6)
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JaramKy TeMOoepaTypsl. B yCTPOHCTBAX PeryMpOBAHMA TEMIIEPATYPEI
OPAMEHAIOT CTEK/IAHHEE KOHTAKTHLHE TEPMOMETPH, DiMerammrdeckue,
MaHOMETPHYECKHE, TEPMOYIEKTPHIECKHE, TPOROJIOTHEE M HOAYIPOBOAHH-
KOBEIE AQTIHKY, TCPMOMETPH CONPOTHBICHHI M AD.

Koumaxmusli pmymusidi mepmomemp (puc. 2.9)UMeeT JBa 2ASKTPOAA,
OMH M2 KOTOPHIX 2 BOAAH B Kamwuap 1 co pTyThio, a Apyro# 3, BRMOoI-
HEHHLIE M3 TOHKOH BoALGpPaMOBOH NMPOBONOKE, MOPKHO YCTAHARIMBATE
Ha 38/IaHHYI0 TEMIIEPATYPY ¢ MOMOMbI0 MATHUTHO-MOBOPOTHOTC YCTPO#H-
cTBa 4. [IoABMKHEDE SACKTPOA OIPHKPETUICH BHYTPH TepMoMeTpa k ralke,
crocofHol mepeMemarbed IC BUHTY. [OOBKY BHMHTA, PAcTIOIONEHHYIO
BHYTPH TEPMOMETDE, IIPU HACTPOHKE TEPMOMETPa BPAMAIOT MATHHTHO-
IOBOPCTHRIM YCTpoifcTEOM 4. 11 coeAMEEHNsA BHEITHYX IIPOBOAOB CIyKAT
CTIEIMATLHEIE 3AKMME, PACTIOAOXKEHHEIE B BEPXHEeH 1aCTH TEDMOMETPA ok
MIACTMACCOBHIM KOJITATKOM,

Puc. 2.9. PrymHbifl KOHTRKTHLIR TORMOMeTDP

Ipy AccTIDKEHMM 3ajaHHOM TeMOCpaTypH PTYTHEDE cTOIGMI 3aMEI-
KaeT MPOMEXYTOK MERAY IeKTPOAaM, COSAAETCA JIeKTPHIecKan 1Iels,
H B CX8My ABTOMATHKH HOCTYNAET MEKTPHISCKHH CHTHAI, BHIEBAKIIA
BRIIOJHEHHE HYHHOH onmepaiyni. KOHTAKTHEIE TEPMOMETDE IPHMEHAIOT
IIPH PErYIHPOBAHHH TEMIIEPATYPH B CYIDAMEHHX MEKA(Aax, TEPMOCTATAX,
WEKyGaTOpaX, aKBAPHYMAX M D,
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Puc. 2.70. BumeTanNMMECKMI JATUNK TEMNEPATYPB

Bumemannuseckuli damutk memnepamyps: COCTOHT U3 ABYX MPOIHO CBa-
PEHHBX MEXAY co00H METANTIMYECKHX MTACTHHOK ¢ DASNHIHEIMK Ko3ddH-
OHMEHTAMH TEIIOBOTO JHMHEAHOI0 PACIIHPEHMA M KOHTaKTOB 2. [IpH Harpe-
BaSHHHM INacTHHH 1 (puc. 2.10) yAMHAITCT HEOAMHAKOBO M M3rBbalored
B CTOPOHY META/LIa ¢ MEHBITMM TeMICpPaTYPHEM Koxbdumierrom. IIpu
BTOM BAMEIKAIOTCSA MM DASMEIAIOTCS YIIPARAIOMHKE KOHTAKTH 2. TO0H
OOBHCHTE TYBCTBHTENLHOCTE GMMETAIIMIECKOTO JATIHKA, YHEIHMIHBAIT
€ro aauHy. a8 yMeHbIIeHHA rafapuroB GHMMETAIMIECKYH IIACTHHKY
BHIIOMHAOT B BHAE CITADANH. BHMeTAITIecKHE SATYHNKH TEMIIEDATYPEL
NPUMEHAIOT B MEKTPHIECKUE YTIOTAX C ARTOMATHYECKUM DETYAATOPOM,
B TEMIOBEIX PeJic MArHWTHEIX MyckaTenel, B TEIIOBLIX DACENMTEIAX aBTo-
MaTHYeCKHUX BHIIIOYaTened.

Manomempuuecxue damutxu memnepamypse (puc. 2.11) npeacras-
JAAoT coboil repMeTHIHYIO CHCTEMY, 3aIOIHEHHYIO RHUAKOCTEIO HIH Ta30M
H COCTOAmMYIO M3 TEINIONPHEMHHKA 7, COEJWHWTENEHOH KanwwiApHO#
TpYOKH 2 M MIMEPHUTENLHOTO 3MIEMEHTA, WATOTOBIEHHOTD E BHJAE MEM-
6panH 3, cumhpoHa 6 W npyxuEHOHR TpYOKH 7, YUaKMMM HamoIHUTe-
JAAMY MAHOMETPHISCKHX. JATUMKOB CAYVKAT PTYTh, AlleTOH, SGMp H CIHMPT,
& ra30o0pASHHMI — A30T ¥ APYTHE FAIB, VKAIATEILHAN CTPEAKA, CBA3AH-
Hada C MSMEDPHTEILHHNM JIEMEHTOM, IIDH M3MEHEHVAX TEMICPATYPH BO3-
BelicTByeT Ha afleKTpYHeckHe KOHTAKTH 4 U 5. MaHoMeTpHYeck#He AaTiuKH

IOPHMEHAIOT B TEPMOCUTHAMHIATODAX M TEDMOPETYIATODAX.

Puc. 2.11. ManoMeTpHYECKHE JETHMKN TEMIEPaTYPhbi:
a — Membpanmmnt; § — canndonmnl; e — ¢ npyxeEEC TpYbKOit



B LENAX NOBRMEHAA HaACKHOCTH dBTOMATHHECKIAX CHCTEM PETYAHDO-
RAHUA TEMIICPATYDE NPUMEHAIOT GECKOHTAKTHHE AATIMKH TEMIICPATYDHL:
TEpMONapH, TEPMOPESHCTOPEI, TEPMHCTOPH H IIO3HCTOPH.

Tepmonapa (MEpMOANEXIAPUMECKUL MEPMOMEMP) COCTOMT M3 ABYX CIIE-
IMAILHO ToA06paHERX IPOBONOK, OfHH KOHIIKH KOTOPHX COASHE WM CBa-
PEHH, 2 APYTHE TIOAKIIOIEHE K M3MEPHTEILHOMY OpHO0pY H/IH YyCTpoicTEY
{puc, 2.12). IIp1 HarpeRaHHH cIAA Ha CBOCOAHEX KOHIIAX TEPMOIAPH MOfR-
nsered JAC, 3HaueHHe KOTOPO TPOIOPIHOHAALHO PasHOCTH TEMITEPATYDE
coas ¥ CBOGOAHEX KOHIOB TEPMODAPH. MarepHalamMy A H3rOTOBACHIA
TEPMONAP CAYKAT OAPH U3 CIVIZBOB: XPOMENE — KONENh, XPOMETb — a0~
MEMh, HUXPOM — KOHCTAHTAH M Ap.

Puc. 2.12. TepmoaneRTPUHECKMA AATYNK TeMNIapPaTypPbl
SJIC, pasBUBAEMEaA TEPMOIAPOLL,
E= a(tl < t2)s
rae o — xosdubrmpent, onpegemenment w3 Taboug; t;, t, — TeMepaTypsl
pafiogero 4 cBo60AHOrO KOHIOE (TOPAYErs M XJIONHOIO CIIAEH) TEPMONAPKL.

B cxemax aBTOMASTHKM ITHPOKO MPHMEHHAIOT TEPMOMETPE! CONMPOTHRIE-
HMA, WIH TepMOpESHCTOPH (pHe. 2.13).

Puc. 2.13. TapmopeancTop

Tepmomempsl CONPoMUGACHUR BENTYCKAIOT INATHHOBHE TRma TCIT u Mea-
Hele THoa TCM. VX iiaccHGHIMpyIOT: M0 HAIHAYEHHIO — MOrpy:KacMHe,
IIOBEPXHOCTHEIE ¥ I NOMEIEHHH; 00 ZOCTIHHMOH TOTHOCTH H3Mepe-
HuH — sranoHune, obpasuoese 1, 2 ¥ 3-To pa3apAAOB ¥ TEXHHWIECKHE I,
I u Il xnaccoB TOYHOCTH; N0 TEPMETVEAIMM M 3AMMITEHHOCTH OT MIMEDA-
emoif M pHemEe#H (O CTOPOHE CONMOBIH) CPell — PEPMETHYHEIE, 3AITHIICH-
HEI€ OT BO3AeHCTBHA arpeccHBHEIX cpefi, ¢ OphsrosamumeHHol rorosioi
H T. II.; 0O YCTOMMHBOCTH K MEXaHMYECKMM BO3NEHCTBHAM — OOHIKHO-
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BEHHLE, BHOPOTPACKOYCTOHYMBEE, YAAPONPOYHEIE; N0 HHEPIMOHHOCTH,
MO HOTY 30H HAMepeHHA TEMIepaTyp M T. A,

[IpenMymEecTEO TPOBOAOYHEIX TEPMOMETPOE COIIPOTARIEHHA — HX B3a-
HMO3aMEeHAEMOCTE, T. €. BOSMOXKHOCTE paboTH ¢ OOHUM M TEM e M3MepH-
TeNBHHIM PHGOpoM 6e3 MOArOTOBKH MIKAJEL PA3HBIX TEPMOMETPOB OAHOM
rpagyHpoBKH. 3TC 00ecTIevHBaeTCA PABEHCTEOM CONPCTHRIEHIH BreX Tep-
MOMETPOB TIPH Kax(AOMH 33AaHHOM TEMIEPATYpPe B NpeAelax yCTaHABIH-
BRaeMREIX’ JONMYCKOB. UYBCTBHTENBLHEIM SJIEMEHTOM BTOT0 AATYHKA CJIYHHT
KaTymia ¢ GuduiapHoit o6MoTKOH M3 TOHKOH H3ONTHPOBAHHONH MegHOH
B TepMOMETPaX conpoTHeaeHuA MeHex (TCM) man mwiaTnaoBoi — B TEp-
MOMeTpax conpoTHBIeHua miaTHHoBHX (TCID) npoeonoku. TIpy HaMeHe-
HUH TeMTEPATYPH HIMeHART COTPOTURTeHUE JATUMKA, KOTOpoe GiHKCH-
PYeTCA CHCTeMOol! aBTOMATHYECKOTO YITPaBIeHHs.

Tepmucmopst — NOJAYTIPOBOJHHKOBLIE TEPMOMETPR! COMPOTHUBIEHNA,
HAroTOBJASMAIE M3 CMECH OKCHAOB MCTAaNnoB (MapraHua, MEAH, HHUKEH,
kobaneTa, TUTAHA H Ap.). BrnyckaloT MefHo-MapraHuebsne (MMT)
¥ Kobainsro-maprasueesie (KMI'} repmuctopr. HegocTaTiar TepMHCTOPOB,
OTPaHHYHBAICLIHE HX IPUMEHEHHE A1 H3MEPEHHUA M PETYJIMPOBAHUA TeM-
TMEpPaTYpH: Boabiioii pazbpoc, HecTabMARHOCTE H HEMUHETHOCTE XapaKTe-
PHCTHK. BMecTe ¢ TéM TepMHCTOPH HMMEIOT PAZ CYIIecThEHHHX IPeHMy-
MeCcTB: SHAYUTENbHO GONBLIVIO, YeM ¥ TPOBOJIOYHKHE TepMOpPe3HCTOPOB,
HYBCTBHTENRHOCTDh; MAJHIE raﬁapm‘m; folemue HaYANRHEE CONIpOTHBAE-
HHA (Fo 107 OM), 4TC NO3EOIIET NCIOAL30BATE ZBYXTIPOBOAHYIO CXEMY TIOA-
KJIHACHHA TEPMHCTOPOB K MOCTAM H IOFOMETpaM 6e3 NOArOHKH CONPOTHE-
NeHH COBAMHUTENBHELX IPOBOAOE.

BOJBINMHCTRO TEPMUCTOPOR AMH MIMEPEHUA U PEryIHpOBAHMS TeMIe-
PATYPEL HMEIT OTPHUATEILHHI TEMNEPATYPHHH KO3 GHLHEHT, KOTOPHIT
¥ H3BECTHBIX THIIOB TEPMMCTODOB B 6...10 pa3 Honbine, 4eM ¥ METANLNOR;
3aBHCHMOLCTh HX CO]'IpDTHBJI'EHHﬁ OT TEMIIEPATYPAI B OIIpEAEIEHHBX TEMIIE-
PATYPHBIX TIpedeNax MOXKHO BEIPA3HTh GopMyIol

R, = AY/TtB,

rae R, — conpoTURIeHHe TepMHeTopa, OM TpH Temnepatype T, K; A,
B — MOCTOAHHHE, 33aBHCALIME OT PHIHTECKHX CBOACTB IONYTPOBOHUKA,
M3 KOTOPOTO HArOTOBAEH TEPMMCTOR, @ TAKHKE OT €ro (OPME H Pa3MEpPOB.

B 3aBHCHMOCTH OT YOIOBHH paOTH TEPMUCTOPH BEITYCKAIOT OTKPAITOrO
HCTIOMHeHUd Be3 CnenHaALHOr0 MOKPHTHA YYBCTBHTENBHOTO 3ACMEHTa,
HOPMATBHOTO TPOMHISCKOTO MCIIQIHEHHA.

TepMHCTOPH ¢ MOJIMKHTENBHRM TeMIIepaTYPHEM KoadhdULHeRToM —
TMO3MCTOPE MPUMEHAKT A1 H3MEPEHMS W PeTYIHPOBAHHA TeMIIEPaTYPHI,
ANA TTPOTHROHOKAPHOH CHIHAMH3AI[WH, TEMACBOMH 3aIWTHI, OrPaHHICHHA
¥ CTaBMIM3ALHH CHALI TOKA.

B 3aBHCHMOCTH OT ueﬂeﬁ OpHMEHAKT TEPMHACTOPH, HCIIOMBAYIOIIAE
peneituriit 3¢ dekT, TEPMHCTOPH € KOCEEHHEIM MOJOTPEBOM, TEPMHECTOPH
A H3MEePeHUA MOMHOCTH B tossmx CBY.

38



JaTIAKE BAAKHOCTH ras3os, Pazmrgaior rurpoMeTpHYecKie, TIonyIpo-
BOHHMKOBEIE, KOHAYKTOMETPHIECKHE ¥ BPECOKOYACTOTHRIE ZATIHKH BILAK-
HOCTH.

I'uzpomempuuecxue JEMULKL @RaNCHOCIY B KAYECTEE BOCIIDHHMAT0-
mero AeMeHTa HMEIOT 00eIKHUDEHHE YeoBeTeckHil BOIOC MIH I/ICHKY
TOXmMEHOMH 5...30 MKM, M3TOTORIEHHYI0 M3 0GONOTKE KUIMOK KPYIHOTO
POT4TOro CKOTA, 4 TAKKE BHCKOBHYIO JEHTY, paboTaICIIyI0 TaK XE, KAK
H KHWBOTHAA IUVIEHKS.

2 I_ <

A T

Puc. 2.14. flaTiuny ypoBHA:
2, § — MonMaBKORNe; 8 — JAMeRTpagHER; 2 — MeMbSparrEd
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Honynpoeodnuxoasie damuuxu aaexcHocmit (THTPHCTOPH) M3TOTOBAAIOT
B BHAE TOHKMX IVIEHOK M3 NOTYIPOBOAHMKOBEIX MaTEPHAIOR, CONPOTHRIIE-
HHE KOTOPHX 3HAYUTETRHO YMCHBITACTCH TIPH YBEAWICHIH BASGKHOCTH.

Kondyxmosempuveckue U SuiCOKDHACMOMHbIE @MUK AANCHOCTIIL
npeACTaRmoT cofol INUIMHApHIecKHi WK IVIOCKHH KOHAEHCATOD. B 3apH-
CHMOCTH OT BJIQKHOCTH MATEpHana, MOMEMeHHOTO Mexkay obKIagkaMu
2TOr0 KOHZAESHCATOPA, MAMEHHETCH eMKOCTHHEH MM AKTHBHEIH TOK €ro,
KOTODEL! BOCIPHEMMAETCA HAMEDUTEIRERM MPHGOPOM WM YyCTPOMCTBOM.

Jaramen ypoeHE. [IpHMEHAIOT A KOHTPOAA 32 YPOBHEM HMAKOCTEHR
M CHITYYWX MATEPHAIOE, HAIIPUMEP BOAEI, 3EPHA, TeCKa M T. 1.

Honnasxoente damuuxu (puc. 2.14, a, 6) cocroaT U3 nomnaeka I u ane-
MeHTa, Tpecipasylomero sHAYEHWE YPOBHA B AEKTPHIECKYI0 BENVIHHY:
TIOTEHIMOMETpa 2 WK KOHTaKTa 3.

SaexmpodHbie damuuky YpoBHA BoAsl (pHc, 2.14, a) cOCTOAT H3 ABYX
IWIMHAPHICCKUX HIH IUIOCKHX SAeKTpofoB. Korla ypoBeHs BOJH AOCTH-
raeT JaTauka, Mexay MIeKTpoJaMy HAYHHAST TIPOTeKaTh MeKTpHIeckui
TOK, KOTOPEI MCIONAE3YeTed JUId YIIpaBieHH BOZoIONBEMHHIOM,

B membpanuux damytkey yposis (puc. 2.14, 2) sanommenwe Symxepa
CHIDYYIMM MAaTepHANoM 6 BHINBaeT nporut anacrimHoli MeMOpaE:: 4, ¢Bi-
32HHOH € KOHTaKkTamu 3, 9epe3 KOTOPHE B CHCTEMY YOPaBISHHSA NOIAeTCH
CHMTHAI Ha OTKIICIEHNE KOHBEepa, MOfAI0Mero CHITy il MaTepHal.

Onmuueckie 0amuliki TPUMEHAT B KAYUECTBE JIEMEHTA AETOMATHKH,
PEarMpYIOIIETO Ha M3MeHeHHe ocBemerHocTH. K Hywm oTHocuTes doTope-
sucTop {puc. 2,15}, xoTOpEE! MpeAcTaRIAeT Cob0i CTEKASHHYIO IIACTHHKY
1 ¢ HaHeCCHHRM Ha Hee TOHKHM CAOEM DONYIPOBOJHUKOBOIC BEIIECTBA
2 CepHMCTHIX COeNMHEHIH CBHMEIA, BHCMYTA M KaAMHA, K OpOTHBOIOTION-
HBIM KOHIAM NOAYIPOBOJHHUKOBOIC CHOA MPHKPEIUIAIOT MeTalAHdeckHe
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BAEKTpoAL 5. QOTOPe3NCTOP MMeeT IMACTMACCOBYIO ONpPapy 4 C OTBEp-
cTreM (pabourm OKHOM) JUIS MPOXOZA JYIei CBETA, KOTOPOE NOKPEIBAIOT
CBETONPOHMIAeMEM JakoM 3. [log geficTBHeM CBETA B DOJYIPOBOZHIKE
YBSIMYHBAETCA THCIO CBOOOIHEX IMEKTPOHOB M BOSPACTAET EKTPOOpPO-
BOJHOCTH.

1 2 3 4
77 \_\_\, 7
/?_ \\\\\ \\t\\ R \\\% .
/7, % %/ﬂ

“\\/
I

Puc. 2.15. GoTopeancTop

JaTuEKHN JaBieEns. B ceMbeKoX03AHCTBeHHOM TPOMSBOZCTRE IpHMe-
HAOT pasHeo0pasHLIE ZaTIAKA AaRicHuA, Boubman 9acTh ux mpeolpasyer
FARIEHHE B MEXAHWYECKoEe NepeMemenye W cuny. [lo mpuHmmy Aei-
CTBMA A2TTMKH ZABICHUA NOAPA3ASIAIOTCA Ha CAETYICMME TAIIEL:

FHHAKOCTHHE, B KOTODRIX J4BACHHE HIH DA3PCHKEHNE YPaBHOBEIIHBASTCHA
BHCOTOH cTon0a MHAKOCTH,

IIPYXMHHEIE, B KOTOPHX JapleHKe YpaBHOBSIMMBARTCA CHIOH yipyrof
JedopMamuy TYBCTBUTEMLHOTO MeMeHTE;

MOPITHEBHIE, B KOTOPHIX JABIEHHE YPABHOBEIIWBAETCA CHIOH, AelicTBy-
IOMEH Ha IOpIIeHs;

KOMOHHUPOBAHHNE, OPMHIMI JeHCTBHA KOTODBIX MMEET CMeIIaHHRI
XapaxTep;

ICKTPHYECKHE, B KOTOPHX HCTIONL3YeTCA UaMeHeHHe JJIC TepMOTIaph
M MOHHWBAT[HAH Ta3a;

MBEE303NEKTPHIECKHE, B KOTODHX NMPHMEHAIOT ThE303IEKTPHIECKIDA
abddext (mpamoit mnan obparHuii). [IpaMoi msesoaduperT zakmoTaeTcs
B TOM, 9TO HEKOTODHE MATEPHAIN (KBAPI], CETHETOBA COJIb, THTAHAT Hapysa)
HMeIOT CTIOCOGHOCTE 06PAsOBLEBATE HA TPaHAX CBOHX MOBepXHOCTel (TpH
pO3AcHcTBMY Ha HMX MeXaHWICCKUX HATPYIOK) SAeKTPHUCCKHE 3apfbl.
O6parHuiil mee303thdgekT COCTONT B TOM, ITO €CAHM K STHM MATCpHAnaM
IPHKIAAKEBATE MEKTPHYIECKOE TIoAe, TO oHM GyayT Mexammeckn gedop-
MHDPOBATHCA. OcHoBHOE OpPENMYINECTEBO BCEX OBEI0INCKTPHYIECKHE AATIH -
KOB COCTOHT B MX Oe3RHEePLHMOHHOCTH, 4 OCHOBHON HEAOCTATOK — B MAJIOH
BLIXOZHONH MOIIHOCTH.

TaxoMeTpHEYECKHES JATIYHKH (TaxoreHepaTopsl). OHM IpeACTABIAIOT
cofioll MaJIOMOIEEIE 3AEKTPHIECKIE MAITWHEL, Tpeolpasylomue MeXaH!-
YecKoe BpAmjeHMe B NeKTpHyeckuii curHai. [IpeaHasHaTeHE TaXoreHepa-
TOPH JJA ODONYIEHHA HaODMKEHKH, OPOoIoPUIMOHANLHOIO 9aCTOTE Bpale-
poA. TIPHMEHAIOT TAXOIEHEPATOPH B KAYECTBE MEKTPHISCKHX AATINKOB
yImopoif cKOpOCTH. B 3aBHCHMOCTH OT BHAA BEIXOAHOTO HATPMKEHHA H KOH-
CTPYKIME PAVTIMIAIOT TAXOTEHEPATOPH MOCTOAHEOTO U IIEPEMEHHOTO TOKA,
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YenaHTenH. B cHcTeMax aBTOMaTHYECKOTO YIPaRASHHA IIMPOKO TPH-
MEHAKT YCHAHTENH: HAPABIHYECKUE, NTHEBMATHYECKHE, MATHHTHEIE,
MIEKTPOMAIIHHHEE, 3IEKTPOMEXaHHIECKHE, JNEKTPOHHBE 1 HOHHbIE, YCH-
AHTENH MpeIHASHAYCHB! JAA YCHIeHHA CHIHANOB, TOCTYIIAIOMHUY OT AATHH-
KoB. Hambonee mUpoKko B CebCKOX0AAHCTBEHHEIX CHCTEMAX ARTOMATHKY
MPHMEHAOT 3MEKTPOMEXaHHIECKHE YCHIHTENH — Deflie H SMeKTPOHHEE
YCHITMTENH.

SNEeKTPOHHEIE YCAJIHTEAH ABIAITCA YACTHIO 3NEKTPHIECKHX PETYIATO-
pos. INogpasgendioT peryaaTopsl Ha MO3ALHOHHEE (peleiiHbie), Henmpe-
PHBHOTO ZeHCTBHA M MMITyabcHEe., Hanbosee myporo pacnpocTpaHeHE
ABYXMO3HLHOHHEIE PECYAATOPH. Pexe HCTOMAL3YIOT TPEXMOIHIHOHHEE,
Perynupylomui opras B ABYXIIOSHOHOHHOM PeryjATOPE MOMKET 3aHHMATD
ABa YCTOMYMBRIX TIO/IOXKEHHS, 4 B TPEXIIO3HIMOHHOM — TPH.

HMIIyfIbCHHE PEryIATOPb COAAOTCA HA Gase MO3UIIMOHHELX, ¢ Aobanke-
HHMEM GJIOKOB HMITYJILCHOTO PeTyHpoBaHHA, Ha BRIXOfie TAKOTO perynaTopa
HoyiaeTed pepHBHCTEI curHAN. [TpH Hana ke HMITYZBCHEIX PeryLATCPOR
AOTIONHHUTE/ILHO MPOBEPHIOT OPTaHH HACTPOHIH JIHTEbHOCTH HMITYABCOB
M Tays.

Jid HeMocpeAcTBeHHOTO YIPABTIeHHHA TeXHOIOMHYeCKIMH TapaMeTpaMi
CAYHKAT HCTOAHNTENBHEE MEXAHN3IMEL.

2.3. loBepka cpepcT® H3IMEpPeHMi

[NoBepra cpeACTE H3MEPEeHHH — oIpefelleHHe COOTBETCTBHA HX BCEM
NPETBABIAEMBIM TEXHHICCKIM TpeGoBaHuAM. MeTOZE NOBepKH ONpeaeis-
FOTCA 3aBOACKMMM TEXHUYECKUMH YCOTORHAMH, MHCTPYHUMAMH W MeToZHYe-
CHUMU YHAIAHHUAMH [OCYAapCeTReHHOTO KOMUTETa cTaHAapToR Poccuiieroit
Cepepanyy. CpoKH MepHOJHYECKCH ITOBEPKH CPEACTE H3MepeHHHA omnpese-
JNAKTCA AeHCTBYIOIHMM CTAHAAPTAMH.

TocysapcTBeHHANR NIOREPKa OCYIECTRINETCH METPOAOTHYECKOH ciyxboit
TocyaapcTBeHHOrO KOMHTETA cTaHAapToB PoccHiickol Pegepannm, Kpome
TOrQ, NPSANPHUATHA, OCYIIECTRAAINMING JKCILTYATALMI0 H PEMOHT CPEACTR
M3MepeHH 1 ABTOMATH3aLHH, MOTYT HMETE TIPABO Ha NIPOBeAeHHe OTALE-
HBIX BUJOB TOBEPOYHHX paGoT. [IpH 3TOM OpeANpHATHAM, HMEWIIHM
IpaBC Ha NpPOBeACHHE MOBEPOK, OPTaHH [0CYAAapCTBEHHOW METPONOTrHYe-
CHOH iy 6B BRAAIOT CHEIHAABHOE KASHMO,

IMocne YAOBIETBOPHTEIBHAX PEIVARTATOB MMOBEPKH Ha JHIEBYIO HacTh
npubopa HAHOCAT OTTHCK MOBEPHTENBHOTO KaeiiMa,

Kpome ogepesnol noeepku npuGopoB CYIECTBYET BHEOYEpEAHAs
NoBepka, CEA3AHHAA ¢ NOBTOPHON HeOBXOAHMOCTL IO MMOBEPKHN HX HCTIPABHO-
€TH, MIOBpEXACHNEM TOREPUTETLHOTO KileiiMa, BROAOM NPUGOPOR B SKCIUY-
aTalMio ¥ T. 4. [loBepKy NpHOOPOE NOC/E peMOHTA IPOBOJAAT METPOJIOTH.

[oBepKy NPOBOAAT € U&IBI0 ONpeAeeHHA MOrPeltHoCTed HAMEepeHHS,
T. 8. CPABHARAIOT TIOKa3aHWA paf09HX MAMEPHTENLHWX TpHGopoB ¢ Gonee
TOYHEIMM MOKAa3aHWAMM obpasuobBmx NpHbopos. [IoBepAloT MpHOGOPH
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B COOTBETCTRHMH ¢ TpeGOBAHUAMH, YCTAHOBAEHHKIMU A/A HHX CTAHAAPTAMM
HJIH TeXHWYECKHMH YCAIOBHAMH, IO KOTOPEM HX H3TOTORJAIOT.

[TpaKTHKA OKAIKBAET, ITO BCe MEKTPOHIMEPHTENLHEIE TPHBOPEL yTpa-
YMBAIOT €O BPEMEHEM CBOM TEXHMYECKHE XapAKTEPUCTHKA U ¢COBEHHO Tod-
HOCTB M3MeDPEHHA, HE3ABHCHMO 0T TOro, IPUMEHAIOT K MX B paboTe HWIH
XPaHAT Ha cKJage. Vcmonb3opaHMe HEBEPHBIX H HEHCIIPABHEIX 2IeKTPOMS-
MEPHTENbHEIX IPHOOPOE IPHEOAMT K NOMYICHHE) HOTPABUIBHBIX Pe3y/bTa-
TOB N3MEPEHMA.

Heo6x0auMoCTE B NIOCTOAHHOM MOAJSPRAHHH NEKTPOH3MEPHTEIb-
HHIX MPHOOPOB B COCTOAHHM, ofiecTieqnBalolleM BEPHOCTE MX MOKA3aHHH,
HACTOABKO BAXKHA, UTO b Hale ¢TpaHe YCTAaHOBASH obsaaTeAbHIIE ToCy-
AApCTECHHREI ¥ BeJJOMCTBEHHHH Ha30p Haf SAeRTPOM3MepHTENEHEMU
npHOOpaMH co cTOpPOHH TOCYAapCTBEHHOTO KOMHTETA CTAHAAPTOE, MED
H H3MepHTeAbHHX NPHGOPOB M €TO OPraHeB Ha MecTaX. [loBepka mpubo-
POB BROAWT TalKe B 0OA3aHHOCTH TYCKOHANAZOMHBIX, SKCILTYATHPYIONIHX
M APYTHX OPTAHH3AIHIL

Ha BHOBE BROZUMEIX 06 BEKTAX K [T0c/e 3aMeHH i peMOHTa OCHOBHOIO
0B0pYAOBAHKMA ¥ HIMEHeHHH BO BTOPHYHEIX LENAX MPOBOLAT TIPEAIYCKO-
Bble HCTILITAHHA [HTOBMX Mpufopos. B 06beM NpeanycKOBHX MCIBITAHUH
BXOZAT BHEIIHUH OCMOTD M NOBEpKA NPHOOPOE H M3MEPHTEIBHEIX TPaHC-
dopmaTopos.

Buennotii ocMorp. 3ajada BHEWHeTO 0CMOTPa NpHbopa — oItpeaesne-
HUe oBILIero ero cOCTOTHI ¢ ALK BRUIRICHHA AedeKTOR, KOTOPEE MO
6Ll MPelATCTBORATh MPUMeHEHHI0 JaHHOTO IpHbopa He3aBUCHMO OT CTe-
NMEHH MPABHMABHOCTH €r0 NoKa3zaHHi. [Ipy BHemmHeM ocMOTpe 00pamaioT
BHHMAHMWE HA COXPAHHOCTE KOXyXa, CTEK/IA, SAEHMOR, IIKAIE], YKA3ATe/d,
KOppeKTopa, Ha OTCYTCTBHE 3arpA3HeHHA H MOCTOPOHHUX Ten B npubope,
HA MAPKHMPOBKY, 0003HAYEHMA NOMIPHOCTH, NOMIMKCHAE YKAIATENS, KNEHMO
MOBEPKH W IIP,

MeToasl nosepkH. OCHOBHEIE METOAH TTOBEPKH H3IMEPHTENIEHEX TIPH-
Gopob: MeToA CBepKH NMOKa3aHW# noBepaeMoro mpubopa ¢ MoKasaHHAMHK
0fpasoBoOro ¥ KOMIMEHCAITMOHHEE MeTo.

Memod ceepku Haufionee OPOCTO#, He CBA3AH € HCNOAB30BAHUEM CIION-
HHX YCTAHOBOK M Yallle MPUMEHALSTCA, ITHM MEeTOJ0M MOALIYVIOTCA NMpH
MpOBefeHHH IMYCKOHAMAZOYHBIX HMCIHTaHH#. MM nmoBepaloT Bce IMUTO-
BEIE ¥ MepeHOCHBIe MPUBOPH Kak MOCTOAHHOTO, TAK H MepeMeHHOTO TOKa
¢ gacToToii 50 I, a TaloKe KOHTPONBHEIE MPUOOPH W HOARIMHCTEO o6pas-
WOBHIX. JIAHHEI MeTo] HMeeT JBa CyllecTBEHHEX HeJOCTaTKa: BO-NEepBHX,
HeOOXOAHMMOCTD B BOMbIIOM YKeIe 06pasLoBpX NPUBOPOB Pa3HEIX HAHME-
HOBAHWI ¥ € PA3THIHHIMH NpeJENaMH H3MEDEHHA; BO-BTOPBIX, OrPaHHYEH-
HAaf TOYHOCTE, IPEAEIOM KOTOPOH ARTIETCH TOYHOCTL 06paznosux npubo-
PoB BEICmero wiacca 0,1.

Komnencayuonnstif, Wiy nomenyuomempuueckridl, memod UCMoAL3yeTca
B naBopaTopuAX W B TeX CAYIAAX, XorAa TpelyeTca BHICOKAA TOYHOCTS.
[ToTeHLMOMETPHYECKAA YCTAHOBKA YHHBEPCANBHA. OHa A€T BOAMOKHOCTh
MOBEPKH Ha NOCTOAHHOM TOKe npHOOPOR C 04eHb GO/IBIIMM ANANAa30HOM
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MEMepeHHH (0T MWLTHBOALT A0 COTEH BOJABT F OT MHANTHAMIER A0 COTEH
amnep). K HegocTaTKaM 3TOre MeTOAA OTHOCATCA CJIOMHOCTH IOEEPKH,
HeoBXOAUMOCTE MPUMeHEeHHUS BHICOKOCTAOHNLHEIYX HCTOUHHKOB TOKA
¥ HeBO3MOXHOCTL TIOBeDKH NMpufiopoB MepeMeHHOTO TOKa, KPOMe TMpu-
60pOB NEPEMEHHOTO TOKA INEKTPOAMHAMMMECKOH H JJI€KTPOMArHUTHOM
CHCTEM, MMEIOI[HX 3HAK TIDCTOAHHOTO ¥ IEPEMEHHOrD TOKA Ha IKAJIe,

[Ipy MCTIONB30BAHHH MeTOAa CBEPKH KAacC TOYHOCTH o6pasoBoro npH-
fopa Ao/DKeH GHITH BHITe KAACCA TOTHOCTH NoBepAeMoro. YTobr nokazaHue
ofpaanopore Ipuiopa MOXHO JRUIO IPHHATE 33 JIeACTBUTENBHOE, HeO6X0-
AUMO, 4UToHE HauGOALIAA BOSMOXHAA MOrpeliHocTy 06pastioporo npHbopa
6LUIa B TpH Pasa MEHbILE AOMYCTHMOIM MOTPEIIHOCTH IOBEpAEMOro,

TpancdopMATOPE TOKA M HANPEKEHWH ANA BEIOYEHNA 0fpasioBux
npuopoE NPH NIOBEPKE METOAOM CEEPKM CIEAyeT NPHMEHATE KIacea ToY-
HOCTH He HIke (0,5,

WNCTOYHMKH NOCTOAHHOTO H MEepeMeHHOIO TOKA, MPHMeHAeMEIEe NpU
MOBEPKe METG/0M CBEPKH, JONKHE 001aZIATh TAKHM MOCTOSHCTBOM (CTa-
GMILHOCTRIO), TTOBE M3MEHEeHW 3HAMeHHHM CHITBL TOKA, HANIPAXKEHHA WX
MOILHOCTH 3a BpemMA, HeobxoaWMoe LA OTCHETa NMoKasaHHi npubopoe,
He mpeBocxomuai 0,1 % Mx 3nadeHud. YacToTa NnepeMeHHOTO TOKA A0/MKHA
COOTBETCTROBATH YHazaHHOH Ha nobepAeMoM mpHSope, a B CIyHae oTCyT-
CTBHA 3TOr0 YKasaHHA — paBHAThbeA 50 'L

Hp‘l'l' HOBEPKQ I'IPHGOPOB Ha MeCTe HX YCTaHO‘BK_H Dl‘PaHH‘IHBam‘I‘C_ﬂ OI'IPE-
AENEHHEM IOTPEIIHOCTH mpubopa Ipu OFHOH-ABYX (GaKTHYECKH HMEI-
LIMXC HATDY3KAX.

2.4, Buabl ucnbiTaHuin anexTpoobopynosaHuna
H CPefiCTB ABTOMATHIALUNHN

3MeKTPOYCTAHOBKH H NIPUMeHAEMOE B HHX AMeKTpoofopyAoBaHME B Tpo-
Hecce MOHTaXa, NOCAE ero OKOHYAHHA M B YCIOBHAX SKCIVIyaTalllH IIod-
AEAT CHEHANLHON ITPoRepKe, ONPofORAHUMIO M HANAJKE B COOTBETCTBHAN
¢ TpeBOPAHMAMM, KOTOPBIE BRITEKAIOT M3 VCIOBME HX SHCTUTYATALAM W CIEL-
udHIeckix ocofieHHOCTEH KA A0ro BUAA YCTAaHOBIEHHOTO 3AeKTpoobopy.ao-
BaHA. HecobmogeHue 3TOro NpaRiAa NPHBOAXT K OTKNOHEHHIO OT 33a4aH-
HOTO pexHuMa paloTel HAM K HapymeHHK GecnepebolfHoro cHabMeHHT
IMEKTPOIHEPrUeld norpebureneii, a TAKKE K IOBPSKACHUKY WIH IOMHOMY
PASPYUIEHHIO HTEKTPOOBOPYAOBAHKA.

B npoliecce SKCIUTYATALMH IeKTPOOO0PYAOBaHNE NOLBEPracTC IOBpPeX-
JAEHHAM M3-3a eCTECTHEHHOTO MaHoca (CTapeHun); KOHCTPYKTHBHEIX Jedek-
TOB, HEAOBPOKAMECTBEHHOCTH MIPHMEHAEMBIX IJIEKTPOH3OMALHOHHEIX
MaTePHaJIOB, 4 TawkKe BCISACTEHE HOBPEMEHHIUI HIOMATHH ]'IP‘H MOHTAKE
H TPAHCIOPTHPORKE.

MNoa Bo3aeiicTeMeM oKpy¥katomedl cpedil, MeEXaHIIeCKHX HaMpMKeHMi,
WIEKTPHIECKOro TOMA, TEMIEPATYPh], BJaTH H APYTHX ($HAaKTOPOB 3JMEKTPO-
00OpYACBAHHE B NPOLECCE IKCITYATALHH TIOABEPraeTCA eCTECTBEHHOMY
H3HOCY. B yCA0BMAX IKCILTYaTallHM STH BO3AeiicTBHMA Ecerga AeiicTBYIOT
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COBMECTHO, B ONPEJIENIEHHEX COYETAHHAX, BRIZKBAA NOCTENEHHkEe Heobpa-
THMEIC YXYAUIEHHA HWIH PaspyLICHHs HIOJALMH.

K moeepke, HCTIBITAHMAM U HANAAKES 3MEKTpooBOopyAOBAHMA, HAUMHAL
€ M3TOTORMIEHMA €TI0 OTASMBHBIX AeTaNell, U B JanbHeimeM ITpH eTo cOGopKe,
YCTAHOBKE HA MECTE M IKCIIyaTal[WH TIPEABABAAIOT CTPOTHE W TOYHO PEria-
MEHTHPORAHHBIE TpeboBaHMS.

CHcTeMoH ILIAHOBO-NPeAYTIIPEAUTEILHOTO PEMOHTA M TeXHHYECKOro
OBCTYKHEAHUA 3A1eKTPooGOPYACBAHMA NPeAYCMATPUBAIOTCA CACIYIOMME
BAZEI HCTIEITAHUIL SAEKTPOOSOPYAOBAHIA H CPEACTB ABTOMATHIAINH:

npoduiiakTudeckue. Ux ofbeM W MepHOAMHHOCTL YCTAHABIHBAKTCA
MECTHHMHE HHCTPYKITAAMH B 3aBHCHMOCTH OT YCJIOBHH, B KOTOPEIX SKCILTY-
aTHpyeTcH obopyZORaHNE, M pexuMa ero paboTH. DTH HCIETAHUA TPOBO-
AAT B YCNOBUAX SHCIUTYATAHHN. OHHU 3dEKTHBHE MPHY BRAWIEHHH Aedek-
TOB H NIPeAyTIpexAcHHH aBapHHLIX oTIIIOUeHWH anekTpoofopyaoBaHus
H IPOCTOeR TEXHOAOTHYecKoro obopyaoBaHyA. llnpokoe BHeADEHHE ITPO-
UIAKTHIECKMX UCTTHITAHME [O3A0JSET TAKOKE Pexe MPOBOAUTD KaITMTAIE-
HEIe H APYTHE PEMOHTH 3NeKTpooBopyaosaHuA B obecienBaeT HeoBXoaM-
MO& KaueCcTBO 3IEKTPOIHEPTHY;

OpakoROYHEIE — AedeKTanuA 000PYAOBAHMA NIEPes PEMOHTOM; TIOONE-
pattdonntie. [IpoBOAATEA B TIPOLIECCe PEMOHTA; KOHTPOALHEE. TIpOBOAATCA
C Le/BK0 YCTAHORICHHA COOTBETCTEMA BHITyCKAeMOro OOCKe peMOHTa (M
MarQToRAeHus) ofopyAoBaHuA (KKAOH MAIIWHH H anmapara) Nacnopr-
HBIM JAHHBIM, TEXHHYECKHM YCIOBMAM HA PEMOHT, CTAHAAPTAM M T, IL;

TUNOBLIE, IIpoBOASTCE NOCHe IepeeTHi, PEKOHCTDYKIIMM ¥ MoJle pHI3a-
i ofiopyAoBaHKA. Llefs THIIOBLEX HCILITAHNMI — ONpeAeieHHE FOAHOCTH
cepyitHo# MAPTHH SAeKTPOoBOPYROBAHMA M NPOBEPKA COOTBETCTEHA Tpebo-
BAHHMAM, NPETBABAACMEIM K HEMY COOTBETCTBYIOIHMH CTAHAAPTAMH, 4 IIPH
HX OTCYTCTBHY — TEXHHISCKHM YOTOBUAM HA OCTABKY. CPOKY MPOBSIeHUA
TUNOBEX HCTHTAHWE 1 KOIMYECTBO 2MeKTpoobopyIoBaHuA, NOLIEKaMero
HMCTIBITAHUIO, TAKKE YCTAHARTHBAKTCA CTAHAADTAMMH WIM TeXHUYECKUMU
YOIOBHAMM;

MPpHEMO-CRATOYHEIC, B’J‘HM HCMBEITAHHAM A0/GKHB MOABEPTATRCA Ha MECTE
BCe BHOBb COOPYXKA€MBIE, PEKOHCTPYHPORAHHEE N OTPEMOHTHPOBAHHEIE
MEKTPOYCTAHOBKH B TIETOM, 4 TAIOKe CMOHTHPOBAHHOE B HUX 3AeKTpoodo-
pyaosande. lead 3THX HCOHTAHWA: OPOBEPKA TeXHWYECKOTO COCTOSHHUA
anexTpoobopyAoBaHHA, MPHOOPOB H annapaTos, MEPBHYHOH W BTOPUYHOI
KOMMYTALAH H KA9eCTBA X MOHTAHAa; BRIABIEHHE COOTRETCTBHMA 3MEKTPO-
obopyroBaHMA NpoekTy H TpebopanuaM I'OCTa; cHATHE XADAKTEPHCTHR
¥ COMOCTABNEHHE UX ¢ PEIYALTATAMH JaBOACKHX HCNEITAHUA; peryTHpOBKa,
HanaZka M BKAIOYeHKHe B pafoTy BCeil aNeKTPOYCTaHOBKH B IienoM. Ipak-
THKA T0KA3ana, 970 NpPH IPHEMO-CAATOYHBIX HCIHTAHMAX MOTYT GHITH
BRIARVICHEI CYMeCTECHHEE HeAOCTATKY IpoekTa, 060pyA0BaHHA H MOHTAKA
Y TIPEZVIOMENE] PAaUHOHANBHBIE pelleHNA TI0 HX YCTPaHEHHIo;

KBAMUPUKAIMOHHEIE, JTO HCIBITAHWA, MPOBOAVMEIE 0cO00H KOMUCCHEN
HaJ 0ToOpaHHBIMHM 06pallaMH YCTAHOBOIHOM CEPHY HWIM NepBoii MPOMBIII-
JeHHOH NapTHH € LEeNbio MPOREPKH MOTOBHOCTH NPEANPUATHS K BHITYCKY
OPCAYKUMH JAHHOT'O THIA B 33aHHOM obneMe;
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aTTeCTALHOHHHWE, 3TQ WCIEITAHHA, MPOROAHMEIE ANA QUEHKH YPORHA
KagecTBa OPOZYKIHH TIPH €€ aTTecTalMH, Takve NCIETaHuA IopyIaloT cle-
IHAABHO HA3HAYEHHHM KOMHCCHAM, WIEHH KOTOPBIX NPHHUMAIOT Y4acTHE
B MCITBITAHUAX BMECTE ¢ TIOCTOAHHBIM TIEPCOHANIOM HCTIEITATENBHOM CTAHIMM;

SKCTUIYaTAlLMOoHHBIe, [IDOBOAAT MY B NMpoljecce 3KCIUTYATAIIMH KPYITHOrO
3HeprooGopyI0BaHHA; ek MX — TIPOBEPKa MCNMPABHOCTH MAmMHEL [Tpo-
rpaMME MCTIEITAHIGH YCTAHARHBAKOTCA CAMUM MOTpeOHTeNeM;

cnenHanrbHEe. [IpoBOZAT UX B AONOGAHEHHe K MpUeMOYHEIM WIH IIpH-
eMO-CAATOYHEIM UCTIHTAHUAM [0 CIELHATLHEIM MporpaMMaM. Leas ux —
YCTAHOBNEHME COOTBETCTBHA SHEProobOpYACBaHNA DCOBHM TpeDoBAHMAM,
ONpefesieMEM CTAHAAPTAMY WK TEXHWYIECKWMH YCNOBHAMM Ha IHED-
roofcpy/J0BaHHE JAHHOTO BHIA M BHIXOAIIHMH 33 ODEAET TpehoBaHMA
obLIKMX CTAHAAPTOB;

HCCnefoBaTenbCre. [IPOBOAAT HX HAJ SHepProobOpPYAOBAHHEM WIH
rpynnott 3Heproo6opyAoBaHUA AAHHOTO THMA, JaHHOR cepun MM JaH-
HOTO BHAA MO NperpaMMe, paspaboTaHnod ANA KaXAOTO OTACNLHOrO C1y-
Yad, LJeNnH 3THX MCIBITAHAH MOTYT GWTh CaMEIMY Pas3/HTHEIMH; Haubonee
XapaKTepHEIC H3 HHX: TOAYYeHHE HCXOAHRX JaHHHX /IR TPOeKTHPOBAHHA
HOBEIX TRIIOB SHEpTrcofopyIoBaHMA WIH TEXHHYECKOTO YCOBEpIIEHCTBOBA-
HHA CYIIECTEYIOIETD; YCTAHOBIEHHE BO3MOKHOCTH JKROHOMUHK IIPHMeHsIe-
MEIX MATEPHANOR W 3aMeHH WX APYTHMH MaTePUATIAMH, MPOBEPKA BIMAHHSA
HOEBIX TEXHONOTHYIECKUX [POIECCOE, IPHMEHAEMEXR [IPH M3COTOBMEHHHN
3HeproobopyA0BAHMA, HA MX KA9€CTEO; paspafloTKA HOBRIX METO/OB, pac-
YETHI H ¥YTOMHEHHE CYMECTBYIOIMX; HCCNEZ0BAHHE HOBRX CXEM H COvYeTa-
HUil 3TexTpoobopyA0BaAHMA U CPEJCTE ABTOMATHIALMH KAK APYT C APYTOM,
TaK ¥ € IPYTHMH MeXaHH3MaMH U T. 4.

CIlelHaATLHEIE ¥ HCCTEA0BATENECKHE NCTIHTAHAA MOTYT B 3HAYHTeALHOM
YaCTH COCTOATE M3 TEX e ONKITOR, KOTOPHE BXOJAT B [IPOTPaMMEL TPHEMO-
CAATOYHRIX HC['II:ITEI‘H'Hﬁ; OAHAKD HepeAKO B HUX BEKTIOY4A0T ocobue OTIRITHI,
KOTOPHIE BEIXOAAT 34 NpejesEl 3THR NporpaMM.

B mpouecce peMoHTa 3HeproofSOpYAOBAHUWS NPOEOAAT PAX UCIBEITAHHE,
IeNb KOTOPHYX — MOpOBepKa KAaMeCTBA BRITOMHEHHRY olepaliuif peMoHTA.
Hanpumep, Mocie HAMOTKH CTATOPHOH MM pPOTOPHOH 06MOTKM 3/IEKTPH-
YeCKOM MAWIMHE yOemAa1Tea B OTCYTCTBHH B HEH OOPLIBOB M BMTHOBEIX
3aMEIKkaHK. VICMWNTaHHAMH OPCEEpdIOT B KauecTBo coeJUHeHHHM NpoBo-
AHukoB nalikol wiu ceapiofi. OTpeMOHTHPOBAHHHE TPaHCHOPMATODH
¥ JJeKTPHYeCKHe MAIlHHE UCOHTHEAIOT N0 CpeAeIeHHON iporpaMme,
B KOTOPYIO BXOAAT BHABNEHHE ZeEKTOR B OTPEMOHTHPOBAHHOM JMIEKTPO-
06OpYEORAHHH ¥ TIPOBREPKa MX XapaKTEPHCTHK Ha COOTBETCTBHE CTaHAAD-
TaM ¥ TEXHHYECKHM YCIOBAAM.

2.5. VicnbiTanua U30NALMU 3NeXTPooSopyAoBaHUA
Oﬁllll‘le CBeJenHd O cBoiicTRax AIEKTPOHIOIANHOHHBIX MATEDHAIOB.
DNEKTPOMBONALMOHHEE MaTepHaNiEl MPHMEHAKT BO BCEX 083 MCKITIOYeHNA
JNEKTPHIECKHX YCTAHOBKAX. BIIEI{TPOKBOJIHHHO}I}II:IE MATEPHAJR HCIIOAb-
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3YIOT ANA M30MALMH TPOBOAHHKOB MexAy cobol, Meway ¢dasaMu M OTHOCH-
TeAbHO 3eMIHM (Kopmyca). Bufop H30AAIHOHHEX MATEPHAIOB B ROHKDET-
HOM 0BOPYIOBAHUY OTpeRelIeTe] YCAOBIAMH ero paboTe H choileTBaMu
H30/SITHOHHKNX MaTepuanos. Haufonee BaxHoe CBOMACTBO 3THX MaTepH-
ANOB — JMEKTPHYECKAS NMPOYHOCTH, KOTOPad onpedendeTca MpOGHBHEIM
HaNIpKeHHeM H BHIpAXaeTcd B KM/AOBOALTAX Ha 1 MM TOJIIWHE M30JIA-
NUOHHOTO MaTepHana, Eciii H30MAIMA COCTOHT M3 OTASNBHBIX ¢JIOEB pas-
JHYHEX MaTEPHAJIOB, TO HAIIPAKEHNE, JeHCTBYIOmes HA TAKYIO HROIALTHIO,
pacIpejedeTca No CJIoAM HEPABHOMEPHO M MOXKET OKAa3aTheH, YTO OAHH
M3 CNOeB, Ha KOTOPHH npHXoAWTCA Haubonbllee HanpAxeHwe (Ha eau-
HUITY TOANHHEL), 6yJeT npobHT. B HacTHOCTH, H3-33 HEMNOTHOTO IpHIera-
HHA 0B HAONALMH MexX Y HUMH o6pasyioTes Tpocaoliky BosayXa, el
M BAATH, KOTOPHE NQJ BOIAEHCTEMEM HANpPMKEHHA HMOHUIHDPYIOTCH, 9TO
HIPHBOAMT K NMOCTENEHHOMY PaspyNIeHHI COCETHHX CIOLE HIWLILHH.

MeeTa, TAe ceKIHH 0BMOTHH BRINOAAT M3 a30E 3MeKTpHYeckod MaITHHEI,
ApnATea HambBonee (nabhMH, TAK KAK KPOME HEDABHOMEPHOR JASKTpUde-
€KO HarpyaKkH B 3TOM MecTe Hanfo/ee 9aCTH MeXaHMIeckHe NIOBPEX JeHIA
H3OJIATAN.

BaxHad XapaKTepHCTHKA SMeKTPOH3OMALMOHHLIX MAaTepHaNoB — Teluio-
C'IDI"i](OCTh, T. B, CIIOCOBHOCTD BhAEPAHNBATh KPATKOBPEMEHHOE H JJTATETRHOE
BOZAENCTEHE BHCOKOH TEMIIEPATYPEL, A TAIOKe Pe3KHe CMeHE TEMIIEpaTypEIL.

Taxrm 06pasoM, CONPOTHRIEHHE UB0JIALIMH 31eKTPOoBODYAOBAHHA 3aBH-
CUT OT c1eIYIOMHE $AKTOPOR: KadeCTBa H CBOHCTE NIOAITHOHHEIX MaTe-
PUAJIOB; TOMNUHE W IUIOMAIU TIOBEPXHOCTY MIOMANUH Mes Iy AeTaraMu
YCTAHOBKM, HAXOAAIMMMMCA TG/ HATIPSDKEHHEM, W KOPITYCOM; COACPaHNA
BJIArH B M3OMALMM; TeMOEPATYPH M T. 4. Bce 3TO MPHBOAHT K TOMY, 4TO
COTIPOTHMBICHHE W3OALIMH NOCTOAHHO H He Beerga MosKeT CTyKHTB AoCTa-
TOYHRIM KPHTEIJHEM AJA yCTaHOEJIEHHH COCTOAHHA H3IOAAUNH H CTEOEHH
ee HagexxHocTH, OAHAKO CONPOTHBASHHE H30/ALMH XapaKTEPHaYeT e DeK-
TPHYECKYIO [IPOYHOCTE, KOTOPAA BAMAET HENOCPLACTBEHHO Ha HAZLKHOCTE
paboTH 3EKTPOYCTAaHOBKM.

ColpoTURACHUE M3OMAIMY 3NeKTpHHeckux Hemelt kak Mexay dazamu,
TdK H OTHHTEThHO 3eMIH — OJHH H3 BAWHEHITMX MOKa3aTensH cocToA-
HuA mo0ol anekTpoyCcTaHOBKH, KOHTPONE HCMPaBHOCTH HEOMALMK IeTneit
B YCHOBHAX SKCILTYATAllHW, a TAKKe NPH BKAICUEHHH HOBHX oBLeKTOB
coBeplleNHo obsg3aTened. Be3 Nposepry cONPOTHBASHUA HAGIUH 3NeK-
TPUYECKHME YCTPOFMCTBA Hebad BKIIOHATH B paboTy.

M3oaamA anekTpoobopyA0BaHHA B MpoLlecce SKCILTyaTAlK TOABEpra-
ETCH MOCTENEHHOMY H3HOCY (CTAPeHHI0) TI04 BO3ACHCTEHEM MEeXaHHTeCKMX
HAMNPSXEHHH 0T AEKTPHYECKOTO TIOAA M YOUIOBMHM OKDYXAIOIEH Cpeabl
(TeMmeparypHl, RIATH, MACEN, XMMWYECKHX BEINECTR, LUK U APYTHX dak-
TopoB). H3noc ¥ cTapeHne HAoLALUMH NPOUCROJAT B Pe3yALTaTe H3MeHe-
HIS CaMOH CTDYKTYPLI MaTepHUI0B, ITOHHXEHHUA 3NeKTPHYecKol H Mexa-
HUYecKkolt NPOYHOCTH, 3aTRepAeRaHN, pasfyXaHus U3OAALMOHHRY THIB3
H TA30BOI H30OJIAIHK, PACTPECKHBAHWA HAONAIHY, TOBPENACHAA NAKOBOH
TJIEHKA MJTH BEITEKAHHA JdKa, MOTEMHEHHA [[BETa HAOAALHOHHRIX MaTepH-
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aJIoB OT NMEPEeTPEeROR, Pa3pYLUIEHHA H3OAALWH M0/ BEO3ASHCTBHEM INEKTPHIE-
CKMX pa3pAfoB M IO APYTHM IIPHIHHAM.

Venoriwst cTapeHHs H30/IIUH, HaXoAsdmefea Ha oTKPEITOM Bo3Ayxe WX
B CHIPHIX IOMEIEHMAK, 4 TAKCKE NOABEPraeMoil neperpyskam, GyayT HHELM,
9eM 0GOPYAOBAHMA B 33KPHTHX MOMEMEHHUAR ¢ HOPMAJIBHHM PEXHMOM
paboThL

PaccMOTPHM METOZbBl MCTIBITAHHA H3OIAIHH.

Meroa maMepenns conpoTrEaeEns waoismuy. CompoTHRIeHHe H30-
JAALHA H3MePAIDT MeraoMmerpoM. JIpH 3ToM caezyer Y9HTHBATB, YTO
3HaYeHHe COMPOTHBACHMA M3OAAUMH B 3HAUMTEABHOH CTeMeHH 3aBUCHT
OT BPEMEHH, Yepe3s KOTOPOe MpoBefieH oTcueT. [IosToMy AN MOAYIeHU
COMOCTABHMEIX PE3YIRTATOR HenOX0AMMO NMPOBOAHTE OTCUET Yepes TOYHO
YCTAHOBAEHHKIE POMENYTKH BPEMEHH M NPH OTHOCHTEIBHO YCTAHOBHE-
WeMcA 3HAYeHHNA CONPOTHRICHNA H30AAUMN; o0HYHO 3TO HACTYIIAET Hepe3
1 MMH Docle MPUAOKEHUA HanpsmxeHwL. PaBoTH o HAMepEeHHIO COTPOTHB-
A€HHMA HIWIALMH AQMKHEL TPOBOAHUTESA B COOTBETCTBHH ¢ ,I[EI':ICrByIOJJJ;HMH
IpaBWIAMHE 6e30IacCHOCTH JHIAMH, HMEIIIIMH COOTBRETCTRYIOMYIO CTe-
IIeHb KBAMHGHKALHH (TPYTIY) TI0 3THM TTPaBHIaM.

Merog afcopfui. 3TOT MeTo[ OCHOBAaH HA CDABHEHHH MOKazaHMit
MEracMMeTpa, HOAyIeHHBIX Yepes 15 u 60 ¢ nocae TpUICKeHWs HarpsmKe-
HVAl K M30IA1IAH anekTpoofopyaoranua. B KadecTBe I0Ka3aTens A cpag-
HEHHMI NPHHHMAIOT OTHomeHHe Ry, /Rys, HaswBaeMoe koaddHLIHEHTOM
abcopbuMu kg, TAe Rgq H Ry 5 — 3HaUEHUA COMPOTUBTIEHAA HIOMIIHI COOT-
BETCTBEHHO Yepes 60 U 15 ¢ mocne TpUIoKEHI HANIPsbKeHIA.

JTOT METOA JAET OTHOCHTETBHG OOREKTHBHYIO XapaKTePHCTHKY IR
OLEHKH COCTOAHMA M30/IALMH,. 3HAYEHHA OTHOIMEHHA Ry, /R15 He HOPMHpY-
10TCA, HO AOIDKHBI COMOCTABMATRCA ¢ NPeABAYIIUMH H3IMEPeHUAMH M YIH-
THBATHCH [PH KOMIUIEKCHOM PACCMOTPEHHH Pe3y/ALTATOB HAMEPEHHH.

Przrdeckuii cMBICT MeToga abcopOLIH JAKECYAETCA B TOM, YTO BCAKAA
3NeKTpUYecKas HIOMANHA, SYAYIH AUSAEKTPHKOM, ofajaeT sneKTpHYe-
CKOH eMKOCTEI, IPHUEM 3HaYeHHe 3TOH eMKOCTH 3aBUCHT OT TeoMeTpHYe-
CHUX PA3MEPOR M MATEPHATA MAOAAIMH. Beakan HAoAAMA THIPOCKOTHYHA,
T. . ciocofHa MOTIOMATH BAATY, @ BAACa H BRICOKAS TEMITepaTypa crocob-
CTEYIOT YXYAIIEHUD W3oAANMH. [TpRIoKeHHOe K M30MALMA HanphkeHHe
MeTaoMMeTpa 00ycACBAWBAET NPOHUKHOBEEHME Yepes TOAIMY H3OAAUHK
TOKOB, KOTOpHE KaK BH «HACRAIOT» UAOMALMID. DTH TOKH HAIBAHE TOKAMH
abcopbuuu. BpeMeHy Ana NpOHUKHOEEHHMA TOKA B HIOMAUMIO TpelyeTcs
TeM OOJIbINE, UeM GOJEIIe €€ reCMeTPHYECKHE pasMEPH 1 BHIIE Ka9ecTBo.
Yem KpyNHEE MALIMHLL, TEM 33TPYAHMTENBHER, BPAILAS PY4KY MEraomMmMe-
Tpa BPY4YHYIO, ONPEASNHTh KoaduumenTt aboopbiun, B aTux cnyyanx npu-
MEeHHIOTCA MEraOMMETPRI C TPHCTPOEHHBIM MIEKTPDOIIPDHABOAOM, obecnedu-
BAWIMHM PABHOMEPHOE BpameHHE PYYKHM MEraoMMETpa ¢ HeoGXoRHMOi
CKOpOCTEIO. YeM HoMblle HIOMALHA COASPHUT NOCTOPOHHUX BIIIOYEHHH,
B YaCTHOCTH, YeM CHALHEE OHA YBAawHeHa, TeM Ko3hDUIlHeHT abcopBinm
6yner meHsme. [IpH YBENMMeHNH TEMIOEpAaTypel KoaddwreHT abcopbinm
YMEHBUIAETCA W, Hao00pOT, TPH CHMXEHHH — YBEJHYHBAETCA, ITO CNeAyeT
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IPHHHMATE BC PBHHMAHKE [[PH OLIEHKE PE3yILTATON H3MEpPeHWUH, IOIyIeH-
HEIX NIPH TEMIIEPATYPAX, OTIMIHBX 0T HOPMMDYEMELX.

3EaqeHVe COMPOTHENEHIE H30IAIMY, IOMyIEHHOE IPH OTCIETAX B Das-
JWYHEE MOMEHTH BPEMEHH, 33BHCHT OT JAUTENLHOCTH IPHACKEHWA
HAOpAKEHUS K M3Q1ATMH, YeM GoMb0Te BpeMeHH TPOIIQ OT MOMEHTA IIpH-
JIOMEHMA K H3OQAIHH HAIPMKEHI A0 MOMEHTa OTCUETa, TeM So/bme IouTy-
JaeTCA MEMEePeHHOE SEaUCHNC CONPOTHURICHIA MB0/ALHM,

HiayueHme XapaKTepa HsMeHEeHEHA kosddimmerTa abcopbinm mpH Baak-
HOM M CyXOM COCTOAHHH H30MIHI ANEKTPHIECKHUX MANWH M TpaHchopMa-
TOPOB MO3BOIHIO MPEMEHUTE 3TOT METOA [AA KOHTPOUIA Ka9eCTBA CYIIKA
VIE0JTALIEH.

KoaddumenT aScopboym JaeT BOSMOXNKHOCTE CYARTh O COCTOAHMH H3o-
asmy obmoTtox, TIpu TemmepaType 15...30 °C A HEYBAaXHEHHRIX 0GM0O-
Tok 5TOT Koxpdrantent cocrannqer 1,3...2, VRIaxHeHHEE 0GMOTKY HMEIOT
xoaddrmuenT aGeopbmuuy, Sm3Kyi K eqMHMTE,

Meroa HzMepeHRA YIVia AHJIeKTPHIeCKHX HoTeph. M3ommmsa, Haxo-
JAAIIadacA Oof BO3AeiicTBHEM NepeMeHHOTO HAIIPDREHN, TOMIOmAeT HEKO-
TOPOE KOMMYECTBO MEKTPOSHEPIHM, KOTODAA NPEBPAMIASTCH B TEIUIOTY.
TlomoimaeMan B EMHHMILY EDEMEHH SHEpriy (MOITHOCTE) onpeaenaeT coboii
JVBACKTPUYECKEE NOTEPH B maomapm. Beay 61 AvaieKTPHIecKIX OTEPhL
He GrITO, YroX cApuTa $az MeXXAY HaNpoOKEHHEM, TPHACKEHHEIM K H3005-
IMH, ¥ TOKOM, IPOXG/AINMM Yepes naouanuic, Gs1 OH ToIHO paseH 90°,
B MBOAMIY, BHIMMHEHHCH M3 NoGHE IPYMEHACMEIX Ha IIPAKTHKE MaTe-
PHAIOB, IPY HATHINH AUAIEKTPHIECKVX INOTEPE YION CABHTA has MEXIY
HanpDEeHHeM ¥ TOKOM MeHbme 90°, PasHOCT: MexIy YoM 90° H yInoM
capura $as o603HATAIOT 5 M HASHBAIOT YZA0M JUSREXMPUNECKLX NOMEDD
WM COKPAIEHHO — Y2A0M NOmeps.

B crydae MPUIOREHVA K M3OMALMH HATIPOKEHNA NEPEMEHHOTO TOKa
TIpoLiece 3apAZKY EMKOCTel ¥ NMPOTEeKAHWA TOKA Yepe3 CONPOTHEICHWA
CXEME TIGBTOPACTCHA KAKARIM Tepmoy, 3Ha9eHWEe CH/IH YCTAHOBUBIIETOCH
ToKa I GyZieT OIpeAe/IATECH ABYMA COCTARIAIOMyMH (puc. 2.16): I, — axTH-
Holf cocTaRmmomed MBI TOKA, 3aBMCcAIEil OT 3HATEHNA COMPOTURACHHA
PsoaAmH; I, — peaxTiRHO# cocTapadiomeli, saprcamedi oT reoMeTpHIe-
CKOM eMKOCTH.

u

Puc. 2.16. BexropHan JWarpamMmMa TOKOB B WIOMALWM

TIoCKOAEKY CHTA TOKA YePEel MSOAATMIO 3ABMCHT He TONEKO OT cBOMHCTE
VIS0V, HO H OT pasMepop 000PYAOBAHHMA, TO IO 3SHAYEHHIO AKTHBHOK



COCTARAAIONIEH eme HeXh3A CYAMTE O KadecTBe H3omAUMH, [Tokasatenem
KadJecTEa M30NALMY CIYKHUT OTHOIUEHWE aKTHBHOMN COCTABAAIOMEH CHIE
TOKA K peaKTHEHoH. DTo oTHOWEeHWe, KAK MOXHO BUAETh U3 puc. 2.16,
PABHO 1g 8,

TaxyM o6pa3oM, TAHTEHC YIIa ANMIEKTPHUICCKUX TOTEPE — BaXKHHIA
MOKAa3aTeNb COCTOAHWA N30JATHY. Ero HCIoab3yioT, BO-TIEPBEIX, LA XapakK-
TEPHCTHKH HAJEXHOCTH €€ TI0 OTHOIIEHHHD K TermnosoMy npobow (Temwno-
Baf YCTOWYMBOCTE) M, BO-BTOPBIX, VA NPOBEPKA 0OIIEro CTApeHHA KN
YBADKHEHHA UIOAALUHH. ¥TON AHNEKTPHIECKHX TIOTEPh M3CAAIMH MEeHA-
eTCA B 3aBHCUMOCTH OT COCTOAHMA MEOAAUMM. ECNM M30MALNA OTCHpena
WK B Hell MoARMAHCH TTOCTOPOHHUE BRUIKNEHUA, TO Yol 8 pesKo YBeau-
YHBASTCH.

Ha npakTHke OORYHO MPHHATO tg § U3MepATH B NPOLEHTAx, T. €,
£ § IOKAINEBAET, CKOMLKC NPOLEHTOB COCTARMACT AKTHEHAA COCTAB/LTIONAA
CHJTEI TOKA MO OTHOIIEHHIO K peakTHRHOH. YeM HIlKe 3TOT MPOLEHT, TeM
BBIIE KAMECTBO M3GIILMNA, YOI AHMIEKTPUYECKHK IOTEPD Y KPYIHEIX O k-
€KTOB MO3BOJAET CYAWTh O COCTOAHHMH H3OMALMA TOALKO B CpejHEM, TaK
KaK MeCTHBIH AedeKT He MOXET CKONBKO-HAGYAL CymecTEeHHO H3MeHHTh
COOTHOIIEHNE AKTHBHOH H DeaKTHBHOM COCTARMAITHX IPH 3HATUTENBHEIX
pasmepax obopyaoBaHui. ¥ 0GBEKTOB C MAAKMH re0MEeTPHYIECKHMH PAiMe-
PaMH 10 3HAYEHUIC tg & MOWKHO 0BHAPYKUTE ¥ MECTHRIN AedeKT.

MeToa uamepeHMs tg & AaeT MydnIHe pea3yAbETATH TIPH OLIEHKE COCTOSHHA
YEJTaOKHeHNT o6MoToK TpaHedopMaTopa.

MeToAoM JUANEKTPHYECKHX TIOTePh MPOBEPAIOT TAKKEe HIOIAIIHIO TIPpo-
XOAHRIX M3ONATOPOE, BROAOB KOHAEHCATOPOR H 0OMOTOK TPaHCHOPMaTOpoE,
reHepaTOpPOB H MEKTPOABHraTeNel, TpaHchopMaTOPOB TOKA, a TAKOKE M3o-
JANHI0 ANAHEEX Kabenel ¥ ApyTyio HAMWIALHE, KpoMe THCTo papdopoboil,
HamMepeHna AHaIeKTPHYECKHX IOTEPE MHPOKO NPHMeHSIOT B nafopatop-
HBIX YCICBHAX M PEMOHTHHX MacTePCKHX LA IPOBEPKY M30AALIMH N0CHTE
PEMOHTA, a TakK:Ke A KOHTPOIA AMATeKTPHIeCcKNX TIoTeph MaceN H 3aiH-
BOYHEIX Mace.

JM3neKTpHYecKHe MOTEPH MAOAATOPOB PEKOMEHAYETCH M3MepATh IpH
Temneparypax or 10 go 40 °C, Tak xak B 3TOM HHTepBazne tg S Mano 3aBu-
CHUT OT TEMNEPATYPH W AMA MHOCUX THIOB M3CAATOPOB HE HYXHO AENaTh
MOTPABOK Ha TEMIIEPaTypy.

[IpH MaMepeHUAX AHAMEKTPHUYECKUX NOTepk HeolX0AWMO YIHTHBATL
HAJTMIWE IMEKTPHYECKHY BAMAAMH, MOBEPXHOCTHRIX 3aTPAIHEHMIT H YRIAXK-
HeHHA obopyAcBaHna (0co6eHHO B CHIPYI0 WM TYMaHHYIO IIOrofy), a TaloKe
TO, 4TO KOpmyca ofopyaoeanvda, 060n104KH Kabeneid n gpyrve aAeMeHTh,
KdK MpdBHAG, HATNTYX0 3a3€MICHBL. HDCHC,[I,HEE IIPHBOAHT K H806X0,£[HMOCTH
IPHMMEHEHNH MOCTOB IIEPEMEeHHOT0 TOKA C «[IEPEBEPHYTOH» CXeMOH.

MeToabl HeNBITaHHA H30AALNH NOBLIIEHALIM HanpssierHeM, Lens
MCNIEITAHHA H30AALWH MOBHITeHHHM Hanps:XeHHeM — NpoBepkKa Halu-
yuA B Helt HeoGXoAUMoOre 3anaca aNeKTpHHecKkol MPOTHOCTH, CrIocoBHOro
obecrevyTs SelaBapuitHyo paboTy 31eKTpoobOpYAOBAHKA U 3abaaroepe-
MEHHQ BHABHTH H YCTPAHWTE HEHCOPABHOCTL, UCNBITAHHE MOBHIIEHHEM
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HaTpsKeHHeM NPOBOAAT ¢ UCMIONb30OBAHHEeM Kak NMepeMeHHOro Toka mpo-
MBIILTEHHOM YACTOTH, TAK M MOCTOAHHOTC (BHMPAMIEHHOLD) TOKA BHICO-
KOTD HallpAWEHWH.

Hensmanue uaoAagull NOGhULEHHBM HARPANEHUEM NEPEMEHH020 MoK,
3HaYeHME HCTIKTATENALHOIO HAMPAKEHWA OTIPEACIAIOT, HCRGAA U3 OILITA
SKETUTYATALIMM Ha OCHOBE YUETA BOIMOMHBIX BHYTPEHHUX MepeHanpamke-
HUll B JeHCTBYIOMHX JNEKTPOYCTAHOBKAX, 4 TAKKE XAPAKTEDPHCTHK pa3-
PSAHHKOB, MCIIOAE3YEMEIX AU 3AIUTH 0T aTMOCGepHEIX TIepeHanpsUKe i
(MomHMA). 1A BO3MOKHOCTH HaOMIOZEHNA 38 PE3YARTATAMH HCTBITAHHA,
a TAKOKe AJAA TOTD, yTofnl HavaBmiMkca npoboi MOT 3aBEPIINTECA H, TEM
CaMEIM, MOr" OEITE BEIFIAIEH Ae(GeKT B H30NANNMH, HCINTATEIRHOE HAIIPSDKE-
HHE ZOIDKHO OLITL TIPAIOKEHO B TedeHMe 1 MyH. Bosee IHTEALHOE HCITH-
TaHHE MOMKET TTPUBECTH K MOBPEKASHHIO H30JALHHA H3-3a TEIUIOBOTO ITPo-
60s1 Jaske NIPH OTCYTCTEMM AedekTOB B 3oy, MekmoueHHe cOCTARLLIOT
H30MAMOHHEIE OpTaHHYecKHe MATepHaTH (BakemuT, fepeBo, KabelnHad
fymMara M T. 11.), B KOTOPEIX OCHOBHYH) POJIbE UTPAET NOBEPXHOCTHAA H30MA-
. Tak Kax B 3THX MaTepHalax 0ORMHO He KOHTPOJIHPYIOTCA AH3AEKTPH-
YecKHe MOTepH, To BpeMA NMPHAOKEHHA BRICOKOTO HaNpAkeHHA TIPH HCTE-
TAHHMAX TPHHATO PABHEIM 5 MHH, € TeM YTOBBI N0MIE OKOHYAHHA HCTIBITAHAA
M CHSTTHA HATIPSDKEHAA MOXKHO SHUO NIPOBEPHTE HA OLIYIIh, HET JIM MECTHHIX
HarpepoB. [IpofHBHOE HAIPDKEHHE H3OMAIHH aIlapaToR, TpaHcdopMaTo-
POB M H30JATOPOR BHIGHPAIOT BEIINE PA3PAAHOIO HATIPKEHHSA NO BOAYXY,
KOTODOE, B CROIO OMePE/ih, BRITIE HCTIHTATEIRHOTO HATTPMXEHHA, IIPUHATOTO
Ha 3aBOAE-HATOTORHTENE [NA HOBRX HAGIATOPOR, AllIIADATOR K Tpal{cd)op-
MaTOpPOB,

C TedyeHHeM BpeMeHH NIPOIHOCTE HAO/AIUHH B SKCILTYaTaLMM MOXKeT CHH-
HATHCA, HO OHA He JOMKHA GHTE HIDKe YCTAHOBTCHHOTO MUHUMYMa. Hao-
AAIMA CUNTASTCA BHICPKABOICH UCTIRITAHUE HA HNEKTPUYECKYIO NPOYHOCTS,
€CTIH [IPH 3TOM He OEUIO Mpofos, JACTHYHEIX PASPALOR, BELAEISHI I'a3a HWiIN
AEIMA, 8 TAKKE eCIH NPHGOPH He YKa3HBAMH Ha HAMHIHEe NOBPeKIeHHH,

[Mpo6oi HIOAAIHH MPH HCTTBITAHHH OTMEYAIOT 10 AMNEPMETPY — 110 BO3-
PaCTaHMEK» CHJIBI TOKA M IO BONMRTMETDY — 10 CHICKEHWI HallpAKEeHHA.

T‘ITOSH He NOoBpEAHTE JacTHYHEIMH paipAfaMH H3IONAUHKY, CIeJjyeT
TPU WX BOSHUKHOBEHHM MPEKPATHTE HCITHTAHHE BHICOKHMM HANPAKEHHEM
A0 YCTpaHeHMa ZedeKTa M peMOHTA M30AALUH,

WeTEITaTeABHOES HATIPMKEHNE ceayeT IPUKNaANBaTE: MeXIY TOKOBe-
AYIUHMW W 333eMIEHHEIMU YaCcTAMM {1 KOMMYTAIIMOHHEIX aNnapaTos
BO BKIIOYE€HHOM H OTKIIOYEHHOM OOJAOXEHHAX); MeXAY TOKOBeIYIIMMH
YACTAMH COCEAHHX NMOAKCOB (V1A KOMMYTALIMOHHEIX ANNApaToB BO BKA-
YEHHOM H OTKAKYEHHOM HOJIOH(EHH.HX); MEXAY Pa30MKHYTRIMHA KOHTAaK-
TAMH OJJHOrO ¥ TOI'O JKEe NOMIOCA IPH OTK/IIOYeHHOM IIO0KEHHH aImiapara.

Henbimanile U30AAYUL GLICOKUM HANDAXEHUEM ROCMOAHNO20 (BWNDAM-
Aexuozo) moka. TlpoBoaaT AAa obopyaoBaAnA ¢ BoAbUION €MKOCThIO
(kaben, KOHJAEHCATOPE], TEHEPATOPH, IMEKTPOABUTATENY W Ap.), AL
HCIIEITAHHA KDTOPOI"CI TIEPE'MEHHHM TOKOM HEOGXD,I[HMH HCIIEITA TETRHBIE
TpaHcGOpPMaTOpH GOALIIOH MOIHOCTH. T103TOMY KabenbHHE IHHUH YKe
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JAOBOLHO AABHQ MCMETHBAKT NOCTOAHARM (BRINPAMASHHRIM) Hanpaxe-
HHeM, UTo BIOJIHE ceOa ompasgano.

[MpenMyIecTBO HCMHTAHUEA W30AALUA NOCTOAHHEIM HAPAKEHHEM —
BO3ZMOKHOCTh BECTH KOHTPOMb 33 COCTOAHMEM €€ MYTEM MIMEPeHMUA CUARI
TOKa YTEIKH.

B HCIpaBHOH M CYXOH M30AALUMH CHIa TOKA YTEIKH N0 BpeMeHH Gvaer
N4AAaTh ¥ TEM DHICTPEES, 4€M B AYYIIEM COCTORHMH HAXOAWTCA H3OMALWA.
Ecim ke cHIa TOKA YTEUKH NPH OHP&AeNeHHOM HATPAKEHHH HE TOABKO
He TaAAeT, HO BO3PACTAET CO BpeMeHEM, TO STO YKASHBAET Ha CFILHYIO CTe-
NeHb Pa3BUTHA AedeKTa, M B 3TOM CIYUAS PeKOMEHAVETCA TIIATENLHO OCMO-
TPeTh 0OMOTKY, IPOBEPUTE, HET JIH TIOBPEXAeHHA HAOAAIHH, H NP HeofxXo-
AHMOCTH NOABEPTHYTH H3WIHIHID CYTIIKE, 4 3aTeM [IOBTOPHOMY HCIIRTaHHI0.

TIpu McCAEROBaHHH CHATRI TOKA YTEYKH Yepes HaoJIALHI0 MQWKHO BOCTIONE-
30BaThCA TAKOKEe METOACM H3MepeHUA HAIIPeHHA H BpeMeHH caMopaspaga
o060pYIOBAHHA, 3APMKEHHOTO A0 ONpededeHHOro Hanpskerud. [IpH aToM
mapamieNsHO UCITEITYEMOMY O0OPYIOBAHHIC TPHCOSAMHSTIOT CTATHIECKH
BOJBTMETP WIH ADYTOi NpHOOP, KOTOPHIT MOXET (PHKCHPOBATH HAIPFIKE-
HHe paspsafa (MapoBoii paspAAHHK, HEOHOBAA JaMIla ¢ COIIPOTHBIEHHEM
M T. 1.). Bpems, 3a KOTOPOS NPOMACHAET CAMOPA3DAZ HAVIALMA A OIpeae-
JIEHHOTO 3HAYeHus1, OyAeT TeM MeHBIIe, TeM XY2Ke H3O/IIIMA H Y4eM MeHbIIe
ee eMKOCTE. UT06H OUEHHTE COCTOAHHE HIOIAIMH IO METOAY CAMOpPa3paia,
HeoBX0AMMO HMETE OTIBITHBIE JaHHBIE O BPEMEHH caMopasp:afa (Ac ompe-
JMEeNMeHHOTO 3HATEHHA HATIPAKEHUA) UCTTHITYEMOT0 WM aHAMOTHIHOTE 0f0-
PYAOBAHUA ¢ MCIMPABHOH M3ondaiMed. CHIK TOKAa YTEUKHA He HOPMHPYIOT,
a COTMOCTABAAKT ¢ Pe3yALTaTaMy NpeARAYIINX HCIHTAaHHA, O6RMHO Ana
H3MepeHUA CHI TOKOB YTeYKHM B KabelbHHX ceTAX MPHMEHAT CNelHaNb-
HEI¢ BEMIPAMUTETEHEIE YCTAHOBKH.



hasa 3
KAYECTBO SNNEKTPOSHEPTUU B CENbCKUX
INEKTPUMECKUX CETAX

TIpH OHTAHUK AEKTPONPHEMHUKOB OT TPeXQAa3HbIX CETel KAYeCTBO
AMEKTPOSHEPTHH B COOTBETCTBHM € AHCTBYIONHM roCyapCTREHHBIM CTaH-
AAPTOM XaPaKTe PH3YIOT CleIVIOMHE MOKA3ATETH: OTKACOHEHHA H KoAeOaHHA
YACTOTH TOKA, OTKNOHEHHA W KoAe0aHHA HaNpAXEHHs; HECHHYCOUAANh-
HOCTH (POPMEI KDHBOH HATIDAAKEHHA; HECHMMETDHA HANDREHNH 0CHOBHOIM
yacToTH. [IpH IHTAHHH BAEKTPONPHEMHHKOB OT CETEH 0ZHO(AE3HOTO TOKA
Ka4ecTEBO 3NeKTPOIHEPIIH OIpedesAIcT o TeM e MOKA3IATe/IAM, 3a HCKITH-
YeHWeM NocAeJHero.

YxyameHne KadecTBa SMEKTPOIHEPIHH NIPHBOAHT K HAPYUIEHHIO HOD-
MANEHOTO GYHRUMOHUPOBAHKA 3MeKTPONpHEMHHKOE.

OTaoREeHNA U KoAehaHHA JacToThl Toka. Ha paboTy acHHXDOHHMX
NIEKTPOABUIATENEH OTKNOHEHMA YACTOTH TOKA BIAAIOT CAEAyIONM obpa-
30M. TIpH YEEIMY9EHHH €€ YMEHBIIACTCA CHTd TOKA JABUTATENA, MAKCHMATE-
HEI MOMEHT M HATPEB, 4 NDM CHHKEHWHM 3TH MAPAMEeTPH BO3PACTAIOT.
H3MeHeHME 4ACTOTH B NPEALTAX HECKOMBKMX POLEHTOB OT HOMHHAIBHOTO
3Ha49eHHA He HapyllaeT HOpPMaJbHOH paboTH 3/1eKTpoABUraTeeii H ApyTHX
BJTEI(TPDITPHEMHHKOB.

Omironeruem vacmomst Af Ha3HBAKOT Pa3HOCTE MexAy ee GakTnde-
CHIM SHaYeHHeM U HOMMHAMBHEM f, = 50 I, T. &

Af =f- fu (3.1

H3-3a nameHeHuH HArpysk¥ BO BpEMEHH 1alTOTa M €€ OTKJAOHCHHC
HMOCTOAHHO MeHAKTCA, IIpH onpede/ieHHH OTKJAOHEHHA YacTOTH NOAyIeH-
Hy®o no dpopmyae (3.1) pasHOCTE YCPEAHAIOT 3@ HEKOTOPRI MpOMEXYTOK
Bpemern (oferguo 10 MuH). JonycTUMEE 3HAYEHHA OTKIOHEHHH JACTOTH
CYMTAIOT HOPMAABHRIMH, ECAH OHH He npeprinaieT (0,2 T, ¥ oueHMBAIOT
KaK MaKcHMANbHEE, ecAM OHM He TepeXodaT 3a 0,4 I'u.

OTKIOHEHWA H kKoJeGaHua HanpsReHHA. JlocTATOUHO MeA/leHHbIE
M3MeHeHHA HaNpKeHHd XapaKTepH3VIOTCA OMKROHEHUEM HANDAMeHUA
AU (B), pABHEIM PA3HOCTH MEXAY PAKTHIECKHMM 3HAYeHHEM U B HEKOTOPOI
TOYKE CETH H HOMHHAJBHRIM U,

AU=U-U,. (3.2)
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OTk/IOHEeHNE HANMPAXKEHAA 0GRIMHO BEIPAKAIOT B MPOUEHTAX HOMHHABHOIO
AU % =100U Uy} /Uy, (3.3)

Konebanue Hanpsam¥exUA, T. €. €70 MIMEHEHRE CO CKOPOCTEID Oomee 1 %
B CeKYH/Y, XAPAKTEPHIYeTCa Pa3MaXOM M3MEHeHHHA HATIPSKEHWA ¥ 030K
dukepa. Josa Paukepa — 3To Mepa BOCOPHHMMMHBOCTH JeI0BEKa K BO3-
AcHCTEHIC KoNeBaHMIF CBETOBOTO MOTOKA UCKYCCTBEHHEIX HCTOIHNKOB OCBE-
MEeHUA, BRZRAHHKX KONXefAHMAMK HANDMKEHUA B 3IEKTPUHECKOH CeTH,
Jozp DmKepa ofipejeslsaoT ¢ NOMOIILI0 CIelMANTLHOTO CPeJcTBa H3Mepe-
HNA — pAHKEPMETPa. PAa3smHdaloT KPpaTKOBPEMEHHYIO H [UTUTEMBHYIO JO3H
dauxepa. KpaTkoBpemeHHyl0 03y ONpefendloT B HHTepBAaNe BpPeMeHW
HabmoaeHus, pasHOM 10 MMH, 4 ATHTENBHYK) — B MHTEpBane, paBHoM 2 4,

[oa paamaxom NOHUMAIOT PAIHOCTE MEXY ABYMA CIeYIOMUMH OfHMH
3a APYTHM SKCTPEMYMaMH orubarcimei AeHCTEYIONMX 3Ha9eHMA HaIpmKe-
uvda. Ecm orubaromasn AeiCTBYIOIMX 3HA9eHAH HANPAXKEHWA HMEeeT ropH-
3OHTANBHEIC YYACTHH, TO PA3MAX HIMEHEHHA HATPAYXCHHA ONPEALNAIT KaK
Pa3HOCTE MEXIY OPAHHATOH coceiRero TOPH3OHTAIBHOTO YHACTHA KPHBOL
H ee IKCTpPeMyMOM WIK KaK PA3HOCTE MedRAy OPAMHATAMH COCeIHUX MOpH-
30HTANBHEIY YIACTHOB.

Pa3max M3IMEHEHMA HANDAXEHWA

U =Upx —Unsins (3.4

tAe U e Umin— 3KCTpEMyMEI orHbatolneil AefcTEYIOUIHX 3HAYUEHME Hamps-
JEHHA, WIH B IPOLEHTax

U % =100U g0y —Uin) / Uiy (3.5)

JpyriMu oneHKaMH KoneSanuil HATIDMKEHMA CIYKaT YACMOma UaMeHe-
HLs HONpAneHun F i MHTEPBAT BpeMeHH Mex Ay cleyIoluME ofIHO 34 Apy-
I'MM H3IMEHEHHAMHA Hﬂﬂpﬂﬂ(eHHH. HacToTa HIMEHEHHA Hal'lpﬂ}KEHHH

F=m/T, (3.6

TAe M — YO0 HAMEHeHH It HaNpPsDKeHUA €0 cKopocThko Bonee 1% B ceKyHAY
3aBpeMA T

OCHOBHAH PHAHHA OTKAOHEHMI HADAKEHHA OT HOMHMHAMRHOIC 3Ha9€-
HUA U ero KonefaHuii — HaMeHeHHe HaTpPYy3kH Bo BpeMeHH. KpoMe Toro,
OTKJIOHEHHA HaMpAXKeHWs BO3HHKAIOT BUISACTEHE MOTEPL HATIpAXEHHA
HA KKJ0M YIaCTKe CeTH N0 YTH OT MCTOYHHKA K NOTpeSHTENIo, BKMOYan
JAHHMM ¥ TPaHCHOPMATODHL.

HecnHycoMgalbBOCTh (GopMEL KpHBOI HanpmueHHA. CHHYCOWIANb-
Had GOPMA KPABOH HATIPAXKEHNA UCKAKAETCA H3-38 HEMHHEWHOCTH BONBT-
AMIIEPHKIX XaPAKTEPHCTHK OT/SIEHKX SNEMEHTOB CETH WIH NPHCOEAUHEH-
HBIX K Hel AIeKTPONPHEMHKKOB. B 3T0M CTyuae KpHEBAA HATIPSDHEHI TOMHMO
rapMOHHKH OCHOBHOH 9acToTH ¢ AefiCTBYIOIIMM 3HAaUeHWEM U, COAepHHT
H BHICIIHE FAPMOHHKH C JeHcTBYIomMMH 3nayenusaMy U Ha npaxTHxe
B pacdeTax YacTo OrpaHM4HBaoTcA 13-i rapmonnxkoii (k = 13).
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B TpexdaaHoll ceTH ¢ CHMMETPHYHOH CHCTEMOI HaNMpokeHHH AeHCTBY-
omee 3Ha4YeHNe HECHHYCOHJAMTLHOrO HalTpAyKe A ]]])HGJIH}KEHHD orpeje-

asoT 10 dopmyne
13
U=zU,; +0,005% UZ. 3.7)
k=3

Ecmm sempcanroT GazHoe Hanpaxerue, To B dopuyte (3.7) wucio k npu-
HMMAET BCe HedeTHEE 3HaveHud oT 3 a0 13 smounrensHo. [Ipn pacuere
AHHEHHOTO HANPMKEHMA 0 3TOH GOPMYIe MOMHMO METHBIX TAPMOHHK
HCKTIONAIOT ¥ FApMOHMKY, KpaTHEE TpeM (T. e. 3-10 1 9-10).

OLeHHBAIOT HECHHYCOMAANLHOCTE HOPMEI KPHBOH HaNpskeHHWA ABYMA
KoopduuHeHTaMH: K- rapMOHHYECKOH COCTARAAOINEH HaNpMKeHHA
H HeCHHYCOWzanbHocTH. Koadidhuuuenm k-ii 2apmonusieckol cocmasnsionell
HANPpANEHLR NpeAcTasiaeT coboH OTHOMEHHE AeHCTBYIOMMUX 3HAYEHHH
HAIpAKEHHA k-fi rApMOHMKH K HaNpAMKEeHHID OCHOBHOH YacTOTHL Koaghdhu-
YUEHIT HECUHYCOUQAALHOCIY PaBEH OTHOIIEHHIG JSHCTBYION[MY 3HAYEHHI
HAIPSDKEHKUA BOEX BEICIIMX PapMOHHK K AeHCTBYIOMEMY 3HATEHUIO HAIDHA-
HeHWA OCHOBHOH rapmoHuiku. [pufimxenno koddouuueHT HECUHYCon-

AANTBEHOCTH

k,m;[o,oosfug} (3.8)
k=3
HIH B OpOleHTAX
13
R T = A (3.9)
U

B cerax 0,38/0,22 kB npeofnaaaior oaHoda3HRE MPHEMHUKH MEKTPO-
HEPrHH, IO3TOMY AaXKe HOPMANBHEIE PEXUMBI paboTH CeTel, KaK MpaBuio,
HECHMMETPHYHEL

HecnMMeTpHa HanpsakeHAH ocHOBHOH YacToThl. HecHmMMeTpuio
Tpex¢asHoH cHCTEME! HANPAUKEHHI XapaKTEPH3YIOT 3Ha9eHUAMH HalpsiKe-
HUH 00paTHOR H HYACBOH ocreaoBareabHocTel, JeACTBYIOMMe 3HaAYCHHA
HanpsokeHult ofpatHoft U, 1 Hynepoit U, NoctejokaTensHoeTeld ocHoBHOR
YJaCTOTHI AOTTYCTHMO BHYHCAATL Mo MpHGII¥EeHHbIM dopMynam

U2 = 0:62[UJ'I.5 _Uju.l); (310)
Uo20,62(U56 —Usyul {3.11)

rae U,z U, — HanSonpmee M HAaVMeHhImee AeHCTBYHOINHE 3HA9EHUA
M3 Tpex MexZy(pasHHX (MMHEHMHBEIX) HANPAMKEHHH OCHOBHOH YACTOTHI,
B wn kB; Uy, g Uy, — Hanbosblllee B HaHMeHbIEe AHCTBYIONHE 3HaYe-
HHA H3 TPeX $asHEIX HaTIpsAkeHHH ocHOBHOH YacToTH, B win KB.
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Koadduuyuenmesr obpamuoil u Hyneacti nocredosamensnocmeti onpe-
AENAIOT KaK OTHOIICHUE COOTBETCTBYIOMIETO HATIPMKEHHA o6paTHoit win
HyAeBoll MoCNeAOBATENBHOCTH K HOMUHANTEHOMY HATIPSKEHIIO, T. &. B Mpo-
HEeHTax

ky % =100U, /U, (3.12)
ko % = 100Uy / Uy, (3.13)

rze ky, ks — xoadgduHenTH 08paTHOH A HYIEBOH NOCASAOBATENLHOCTEH
HAaNPAKEHHH OCHOBHOM 4acToThl; U, — HOMHHANBHOE HANPAKEHHE,

Ellle oAMH YCTaHOBMEHHEI TOCYAaPCTBEHHRIM CTAaHAAPTOM MOKAZATEND
KAYEeCTBA AEeKTPOSHEPIHH — AANT&IBHOCTE NpoBana HanpaxeHua. [og
NpoaARoM HANPANCEHIA TOHHMAIOT BHE3allHOe €ro NajeHHe B TOUKe 3MeK-
TPHUIECKOI CETH A0 YPOBHA HIDXe 90 % HOMHHAIBHOTO, IOCHE YET0 CNeIyeT
BOCCTAHORICHHE HATIPAXEHUA 10 NepBOHATANBHOrO WIH GIH3KOTO K HeMY
VPOBHA 4epe3 NPOMEeKYTOK EpeMeHH oT 10 Mc 10 HeCKONBLKMX CeKyHA. JuTH-
TeNbHOCTh NPOBANA HATIPAXEHHA — MHTEPRAN BPEMeHH MeX/Ty HauaAhHEM
MOMEHTOM NIpOBaia i MOMEHTOM BGCCTaHOBIEHWA HATIPAMKEHMA.

B cenncKkHX 3MEKTPHYECKHX CeTAX Hauboree BaXHBIN [IOKA3ATEND
KavuecTBa IeKTPO3HEePIHE — omKAoHeHUe Hanpaxenus. OcobeHHO MyB-
CTBHTEJABHE K OTHJIOHEHHID HAalpXKEeHHA CCBETHTENBHBIE YCTAHOBKH,
TEIEBHIOPE W KOMIBIOTEPH. OTPULATENBHEIE OTRIOHEHHA CHIRAIOT OCBe-
WeHHOCTh TIoMellleHHH, OCTOXKHAIOT YCIOBHA 3DKUTAHHA AIOMUHECLeHT-
HEIX JIAMIL, YXYAMIAIOT W306paKeHHe Ha JKPAHAX MOHWTOPOB M TENEBW30-
poB. TloNoKATENbHBE GTKAOHEHHA BHI3EIBAOT 3PHTENBHYI) YTOMIAEMOCTE,
COKpAINaT CPOK CMYHOK OCBeTHTENbHEIX M 00Ny9IaTENBHWX YCTaHOROK,
MEKTPOHHOH TEXHHMKH H OBITOBRIX MpHOOPOB.

OTT{J’[OHEHHH Hal'lpH)KEHHH CHALHO BRAWAKT Ha paGOTy acunxpo]-mm
aneKTpogBuTaTeaeil. C JOCTaTOMHOH TOMHOCTHIO MOMKEO CIHTATh, TTO Bpa-
IWalomuii MOMeHT ABUTATEIA NPONOopUUOHANCH KBAaJPAaTy HAMpAXKeHHI
Ha ero 3aiaiMax. [IpH CHIDKeHIM HATIpAAEHHA COOTBETCTBEHHO CHIDKAETCA
YACTOTA BPAIEHMA Bajla ABMLATENs W ero MoOMeHT. TIpH 3HAYUTeThHOM
YMeHEIIEHHH HANPMEHMA Ha 31KUMAaxX paboTalolero ¢ MONHOH HarpyaKoi
BJIEKTPOAIBUTATENS MOXET NPOHI0ITH £ro «ONPOKHAKBAHHE», T. €. DCTa-
HOBKa. B 3ToM cryiae Bo HabekaHHe NOBPEXIeHHA JBHIATEND OTKIIOMAIOT
OT CeTH. HPI‘I CHHKeHHH HﬂHPH)I{E'HH.ﬂ YXYA]].IHIOTCH YCIOBHA nyﬂca aJleK-
TPOABHIATEIA, TAK KAK YMEHBIIAETCA ero myckoBo MoMeHT. [Ipu oTprua-
TeJIbHBIX OTKAOHEHHAX HANPKeHHA 3HATMTENEHO YEeIHYHBAIOTCA NOTepH
MOITHOCTH, BHIZHBAIIIHE HATDER DASKTPOABATATENS M COKPANTEHHE CPOKA
ero amyxObl. OTKIOHEHHA HANPDKeHWA ¥ SeKTPOMPHEMHHKOR He JOMKHEI
npeRumaTh *+ 10 % HOMMHANTEHOTO,

W3-3a konefGaHni HATPAKEHMS B CENBCKHUX CETAX, CBAZAHHRIX C ITYCKOM
OTHOCHTE&IBHO MOIIHEX ACHHXPOHHBIX SMeKTPOABHTATEAEH, YXYAIIAKTCA
YOUIOBUS IyCKA, KPOMeE TOTO, MOMKET BHITh Hapymena ycTolavBocTs paGora-
IOINFIX 2MeKTpoABATaTeNeH.
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Haanuwe B TpexdasHoil cHCTEMe HaNPMKeHHH HYyAEBOH M 06paTHOM
nociedopaTeFHOCTEH OKasHBaeT pasHOe BAHAHHE Ha AcHCTBYIOIIee 3HA-
eHHe HanpsxeHUH OTAeABHEX (a3. B pesyabTaTe OTKIOHEHMA Hanpsike-
HUA ¥ OFHOMAIHLX NEKTPOIPHEMHHUKOE, IPHCOSAMHEHHRIX K HEKOTOPhIM
¢azaM, MoryT BHITH 3a ZOMYCTHMEIE MpeAebl. ¥ TpeXda3sHHX ACHHXPOH-
HHX 3IeKTPOIBHTATeNeH fake TIDH MAJKIX 3HAYeHHAX HAIDAKeHAA obpaT-
HOH MocneAoBaTe BHOCTH CHIB TOKA 06paTHOW TocHe 0BATEABHOCTH
MOJKET AOCTHTaTh GOBINIMX 3HAYEHHH M IPHBOIUTE K JONOIHATEIbHOMY
Harpery, 0cofleHHO MACCHBHEIX 9aCTeH pOTOPOB.

BricliHe rapMOHHYeCKHe COCTABAAIOIINE, HCKAXKAKIHe GOpPMY KpH-
Boll HampsDKeHN, YBOIHUMBAIOT HHAYKTHBHOE COMPOTHRICHHE TIPOBOJOB
AuHKit ¥ TpaHeGOPMATOPOR, YMEHBIAIOT eMKOCTHOE COTIPOTHBIEHME KO-
AESHCATOPOB. B peaynkTaTe BO3PacTalOT MOTEPH H OTIIOHEHHS HATIDIKEHHA
¥ 3eKTPOIPHEMHHKOB, a TAKKe YBeNHMIHBAETCA HArPeB KOHAEHCATOPDB
32 CYeT TOKOB BHICIIMX rapMOHMK. TOKH BHICIOMX FAPMOHHMK ITPeACTARIIOT
ONACHOCTD [JIA KOHACHCATOPHHX YCTAHOBOK, MCIIOABSYEMBIX B JICKTPHYE-
CKHX CETAX B [eiX KOMIEHCANHN PeaKTHBHOH MOIMHOCTH, M CXEM Ia3o-
Pa3pAAHBIX JaMTl, HMEMHX KOHAEHCAaTOPH. Bricve TApMOHHKY yBeAH-
YHBAKT NOTEPH MOIIHOCTH H SHEPIHH BO BCEX 3eMEeHTax CeTH, YXYAWaorT
TeXHUKO-3KOHOMUYECKHEe NMOKAIATENH CHCTEME] 2MeKTPOCHAGKeHM .

TapMOHHMKH SoNlee HUAKMY YacToT, 419 KOTOPHIX COMPOTHRIEHNE ACHH-
XPOHHRIX 3NEKTPOABUTATENEH OTHOCHTEARHO HEBEJMKD, CO3AANOT ACMOTHH-
TeJIbHKE MarHuTHRIE NOAA, 910 TOPINAET HAPEB ABHraTeNeH.

[NokazaTenH Ka9ecTBa MEKTPOIHEPTHH He A0DKHBL BHIXOIHTE 3a Mpe-
JAEEl HOPMANBHEIX JHAYCHHUH B TeYeHUe He MeHee 95 06 BpeMenn Kamanx
CYTOK M 3a NpeJeTbl MAKCHMATEHLIX 3HA4eHHI B ocTaABHOE BpeMA. B ocae-
aBapHifHOM peXkiMe TOKA3aTeMH Ka9ecTBa MeKTPOSHEPrHH JOJDKHE YEIa-
AHBATBCA B MHTEDBAN MaKCUMANBHEIX 3HAaYeHHH. B nepexofHOM pedxHMe
PaboTH BleKTpUYeckodi ceTH pazpelleHk! KpATKOBpeMeHHEle BRIXOAH OTKAO-
HEHWS HANPSKEHWA 33 YCTAHOBJIEHHRE TIpefiekl. HanpmxeHre Ha 3a3KMMax
paboTtainyx ABHTaTeNel NPH MyCKe APYTHX He AOJDKHO CHIDKATheA Gonee
yeM Ha 20 % HoMMHaILHOTO,



hasa 4
HAQEXHOCTb SNNEKTPOOBOPYI0BAHUA
U CPEACTB ABTOMATU3ALIUK

4.1. MonaTue 0 HAAGKHOCTH 3NEKTPOOGOPYAOBAHMA
H (PEACTB ABTOMATH3ALUMH

B mponecce SKCMIYATAOHM NIEKTPOOBODYAOBAHHE M CDEACTBA ABTO-
MATU3ALMH [IEPEXOAAT U2 OAHOIO COCTOAHUA B ApyToe (pHuc. 4.1). Ilepeoe
H BTOPOE COCTOAHHA ONPEAeNsIioTcd TEXHOIOTHIECKMMH 0cOBeHHOCTAMH
obopy0BaHHA. Hanpumep, B CefMbCKOM X03AHCTRe, HAPATY C KPYTAOTOAMY-
HEIM HCIIONE30BAHHEM, 1acTO HabMIOZAETCA CE30HHAA 3aHATCCTE. [Ipoao-
HUTENBEHOCTh XPAHEHHWA H HCITOMb30BAHMA AOCTATOYHO TOYHO OTIPEASTIASTCA
MPOH3BOACTBEHHEIME XAPAKTEPHCTHKAMM 000pyA0BAHNA

PeMOHTCNPUIOIHOCTE
1 2 3 4
Hcnpabhoe | SAHATOCTH HMcnapeHoe Hewncrrpasnoe | | Henenpaeroe
COCTOAHHE COCTOAHUE COCTOMHIE COCTOAHHE
Xpanenue Henonvaosanne ‘ | PemoHT Coucanue
I [Y
CoXpaHAEMOCTS Fe30THA3HOCTE JOArOBEIHOCT

Puc. 4.1. Mogenn cocToaHuA obopyaoBaMnA

YacToTa mepexoa 060pyAOBaHHA H3 BTOPOrO COCTOSHMA B TPEThE U ITpo-
ACKUTENLHOCTE NpefLIBAHUA B PEMOHTE 3apaHee HEHSBeCTHHL. Takxe
HEAB3A CpPA3Y ONPEACAHNTE HACTOTY NEPEXOJAd B 49E€TBEPTOE COCTOAHHE.
Ho Ges sTix AAHHRIX HEBOIMOHO 0PraHH3o0BaATE PAITNOHAABHOE TEXHHNYIE-
ckoe 0BTy KHBaHHe MAH peMoHT, MonyauTs TakWe cBefeHHA MO3ROAAIOT
METOALI TEOPHH HAJEXKHOCTH.

Bo Beex chepax JeATeNbHOCTH B oBMEHUA Y YeloBeKa BOIHUKaeT
MOTPE6HOCTS OLEHNTE YCNEMTHOCTE CROMX AEHCTEHE Wil MPUMEHEHMS TeX-
HIYECKNX CPEICTE. B TaKMX CHTYaIMAX BO3SHHKAET HHTYHTHBHOE MpeACTaB-
ACHHE O HAASXKHOCTH KaK 00 YBepeHHOCTH B OCYIIECTBIEHHH CEOMX 3aMEBIC-
0B, 0 cTabWIBHOCTH BAAHMOCEASEH M Ap. Hayka o HaZie:HOCTH HCKMIOYAET
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NPOU3BOLHELE TOMKOBAHHA, 3aMEHAA UX YEeTKHMM NOHATHAMH, ONpeAee-
HUAMH, ¥ YCTAHARTHEBAET KOJIHUIECTBEHHOE ONMCAHME CROMCTE HaIeHOCTH.

Hadexnocmb — cBORCTBO 06BEKTa COXPAHATh BO BPeMEHW B yCTAHOB-
MeHHHEX Npefenax 3Ha9eHAA BceX MapaMeTPoRB, XapaKTePH3YIOIMX crecob-
HOCTL BEIMOTHATE TpebyeMule JYHKIIMM B 33JaHHEIX PEXUMAX U FCAOBHAX
IpUMeHeHs, TEXHUHMECKOTo 0BCTyKUBAHNA, PEMOHTOR, XpAHeHWA U TpaHc-
MOPTHPOBKHU. Ha/iesXHOCTE XApaKTepH3yeT cocofHOCTE 06 beKTa COXPAHSTE
CBOH [1ePBOHAYANBHHE Ka9eCTBa B MPOLecce SKCIUTYaTal .

TeopHA HaAeXHOCTH BOIHHKIIA HA CTHKE PAAA HayIHBIX JHCITHILUTHH!
TEOPHH BEPOATHOCTEN M CTYYaHHBIX NPOTIECCOB, MATEMATHYECKOH AOTHKH,
TEeXHHYECKOH AHATHOCTHKH H Ap. OnHa H3Y49aeT 3aKOHOMEDHOCTH H3MEe-
HEHHA [okasarenedl KadecTBa oOBEKTOB ¢ TeUEHHEM BPEMEHH, a TaioKe
bH3HYECKYI0O TPHPOAY 3THX HM3MEHEHHH. B TEODHH HAZEKHOCTH H3YYeHHe
CNOKHOro ABAEHU HIMEHUHBOCTH OCYLIECTEAAETCA MYTeM UCIoAbioBa-
HUA HACATHINPOBAHHKY MOHATHH O COCTOAHUAX, cBOMCTRAY U COBRITHAX
U T. I, TIpubnmkeHHan 3aMeHa peajbHEIX ABACHMIT H OOBEKTOR HAEANH-
3MPOEAHHEIMHM MOZAEAAME NG3ECIAET YCTAHOBUTE KOJAMIECTECHHEE CBA3N
MEXAY HHTEPECYIOMUMH Hac TOKajaTeAAMY M ONPedefUTE 3TH MMOKa3aTeT
€ AOCTATOYHON A/ IPAKTHEH TOYHOCTBIO.

CrocobHOCTE OOBEKTa BHIIOJHATE TpefyeMule PYHKIHH OLEHHBAELTCH
HECKOJIBLKMMH COCTOSHHAMH, B TIpedelaX KOTOPHX NapaMeTpH o61eKTa
OCTATCA TOCTOAHHEIMHY.

Hcnpasrocms — cOCTOAHHE 06BEKTA, TIPH KOTOPOM OH COOTRETCTBYET
BCEM ¥CTaHOBAEHHRIM Tpeﬁona}msm.

HeucnpasHocnb — COCTOAHHe 06BEKTA, TIPH KOTOPOM OH HE COOTRET-
CTEYeT XOTA Ohl OOHOMY M3 YKA3AHHBIX TpeGOBAHMIA,

Pafiomocnocefinocms — cOCTOAHWE COOTBETCTEHA YCTAHOBISHHEM Tpe-
60BAHMAM TEX NAPAMETPOR, KOTOPRIC XAPAKTEPHIYIOT CIIOCOGHOCTE BHIMOJ-
HATL YKA3AHHEE $YHKINH,

Hepabomocnocobiocms — COCTOAHHE, MPH KOTOPOM XOTA OB OAMH
napametp paboTocnocofHOCTH HE COOTBETCTBYET YCTAHOBACHHEIM Tpebo-
BaHHAM.

Hpedensroe cocmonHue — cocToAHWe ofBeKTa, TIPH KOTOPOM €ro Aaik-
Helilras 3KcOAyaTaUyA HeJONYCTHMa MO YCIOBHAM 6e30MacHOCTH WIH
HellenecoobpasHa Mo SKOHOMIWUECKUM KPHTEPIHIM.

LIeHTpAMEHEM MOHATHEM TeOPUH HAKEXHOCTH CIPKUT amxai — cobLI-
THe, 3JaKMIOYAI0MEEcA B ToTepe paboTocnocobHOCTH, T. €, MepeXo/ U3 pato-
TOCNOCOGHOre COCTOAHMA B HepafioTocnmaco6Hoe. PaaNMdaloT BHE3AMHEIE
M [OCTENIEHHBIE, [IONHBIE M 4ACTHMHHE OTKA3H. BHEJalHEE OTKA3BI HACTY-
MAaKT HEOEHAAHHO, MTHOBCHHO H3-338 BHedanmHoH KOHLUECHTPAUMNH HATI'PDYSKH
win apapuitHoi curyauny. IocTeneHHEe OTKa3bl BO3HHUKAIOT TIOK AeH-
CTBHEM MOCTENEHHOI'G HAMeHEHHA cBOHCTE 00'bEKTOB, CTAPEHHA HWIM H3HOCA
Aetadeh. [loaHbIH 0THA3 MPHBOAHT K NoMHo# NoTepe paboTocnocoBHOCTH,
a TACTHUHBII — AU K YTPATE OTASTLHEIX QyHEITHE obbeKTa.

Ob6sexm (B TEOPHH HAKEWHOCTH) — NMPEAMET OMPEAENIEHHOTO TIefeBOTo
Ha3HAY€HWA, B MUIHEHHOM IHKAE KOTOPOTO BRAEASOT CTAAHH NPOEKTH-
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POBAHHS, HArOTOBJEHHS M IKCIUTyaTaumi, OFBEKTOM MOXKET GHITh CUCTEMA
i anemedT. CucremMa — 31O COBOKYITHOCTE BAIANMOCBA3IAHH KX }'C'l‘pOf{CI'B,
NPEeAHAIHAYEHHAN ANS CAMOCTOATEABHOIO AOCTHHEHWA HEHOTOPOH LEsH.
3AeMeHT — JacTh CHCTEMEl, KOTOpas cnocobHa BRINOIHATE HEKOTOPHIE
JIOKAIbHELE GYHKUHH CHCTEMEL

lpeacTapAcHNe 00BEKTA B BUAE CHCTEMB WIM DMEMEHTA 3ARMCHT
OT MOCTAHOBKH 3aJJAMH. 3T0 — YCIOBHAA Npolleypa. HanpuMep, IpH Mayde-
HUH HaJeXHOCTH TapKa BAeKTPoobopYAOBaHHS MpeANPHATHA JMEKTPOTIPH-
BOJ pacCMaTPHBAIOT KaK 3M€MEHT, a B ZPYTHMX CTydasaX ere pacCMaTpHBAIOT
KaK CHCTEMY, B KOTOPOH BHAEMAIT PAA 3/1eMeHTOB (YCKOBAad anmaparypa,
YCTPOMCTBO 3AIMMTH, ZBHTATEND H T. X.).

B cBOI0 04epess, 3MEMEHTH CHCTEMEL, ZOTYCKAGIINE BOCCTAHORICHHE pafo-
TocnocoGHOCTH Noce 0TKAZA, HARLIBAIOT BOCCTAHARTHBAEMEIMI, 4 B IPOTHE-
HOM CNy9ae — HEBOCCTAHABAMBAaeMEIMH (HepeMoHTHpYeMHMH). K nleproMy
BHAY OTHOCAT, HATIPMMED TPaHCQOPMATOPE H ABHTATENN, 3 KO BTOPOMY —
MMEKTPOOCBETHTENBHEE JTAMIIE M TPYGUATHE MMeKTPOHATPeRATENN, Takum
ofpasoM, 3IeMEHTH (CHCTEMRI), HAYYAEMEIE B TEODHH HAAEKHOCTH, HMEIOT
TpH I'IABHBIX NPH3HAKA, XAPAKTEPHAYIOLIN: OPAPOLY OTKAZOE (BHealHEe
H MOCTETIEHERIE) ; BHIBI OTKA30R MO MK MOCISACTRHAM (IIOIHEIE H YACTHYHBIE);
IpHCI0cOOIEHHOCTE K pEMOHTY {pEMOHTHDYEMEIE M HEPEMOHTHPYEMEIE ).

B 3aBHCHMOCTH OT COMETAHHA 3THX MPHAHAKOR 3NMEMeHTH {CHCTEMBI)
Pa3AenAoT HA MPOCTHIE H CAGKHEE. [IpOCTHM MPHHATO CIMTATh TAKOKH 3/e-
MEHT, KOTODHI HMeeT BHe3almHEe IOMHEe OTKA3E H ARIAETCH HEPEMOH-
THpyeMEIM, CIOMKHENT SAEMEHT MMEET HapAAY ¢ NepPeTUcTeHHEMH NPHIHA-
KaMH 1 PAA JOTONHUTETRHRIX, T. €. OH UMeeT BHESATIHEE M TIOCTeTle HHEIE
OTKASE {HIM TOALKO MOCTENEHHEIE), OTKA3H MOTYT OBITh YACTHYHBIMH,
HX NOCNEACTBHA MOTYT YCTPAHATLCA B IIPOLIECCE PEMOHTA.

l-_[pl'l' HAYIEHWH HAZeXHOCTH DG'bEKTEl KdK CHOCOGHOCTH COXPAHATH CEOH
MapaMETPRI B ITPOLCCCE DKCTIAYATALNMH BO3HHKACT HE.OﬁKOII;HMOCTL QIEHH~
BATE CTAGHIBHOCTD 3THX MAPAMETPOB Ha PA3HBIX 3TATIAX SKCIUTYATALIMH, NIPH-
crnoco6IeHHOCTh K PEMOHTY H pAA APYTHX MPH3HAKOE. [1o3TOMY HaZewHOCTh
IPEACTARTAeT cOB0 CIOMKHOE KOMITIEKCHOE CBOFCTBO M BKAIOYAET pag fonee
MPOCTRIX CBOMCTB (B OTAEMBHOCTH WK B ONPEASTEHHOM COMETAHWN )

BezomasHocms — CBORCTRO D6BEKTA HEMPePHBHO COXpaHATL paboTo-
CTICCOOHOCTE B TeUeHHe HEKOTOPOTO BPEMEHH;

doazo@eyHoCMs — CBOHCTBO 00BEXTa COXpaHATh paGoToCnocobHOCTD
06‘58KT3 A0 HacTYILUIeHHA NpeAeNbHOr0 COCTOAHHA NPH YCTBHOBIIGHHD}“{
CHCTEME TEXHHYSCKOTOD DGMYHG‘IBE.H.HH H PpEMOITA;

PEMOHMONPpL2OdHOCIML — TIPHCHOCOOIEHHOCT K TPEeAYTpekAeHUID
H o6HapYKEHHIO TIPUYIMH BOZHHKHOBEHHS OTKAZOR (OBpeXAeHHH), K TIOA-
JEPKAHHIO M BOCCTAHOBAEHHIO PaBoToCnoCoBHOrG COCTOAHNA IYTEM TIpo-
BeJIeHMA TEXHHIeCKOro 00CMDKITBAHUSA U PEMOHTOB;

COXPAHAEMOCNs — CBOWCTBO 0OHEKTA COXPAHATH 3HAUEHMA MokasaTenei
6e30TKA3HOCTY, AOJTOBEYHOCTH H PEMOHTONPHIOZHOCTH BO BpeMA XpaHe-
HPA WIH TPAHCIIOPTHPOBKH;
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yemoliytigocns — cIoCOSOHOCTE O6BeKTa TIEPEROAHTE MPH Pa3THIHEIX
BOBMYIEHMAX OT OJHOTO YCTOUHEBOTO peXXHMA K ZPYTOMY;

JHUBYHECMb — CBOHCTBO CHCTEMH IPOTHMBOCTOATD KPYIIHEIM BO3MYIIE-
HUAM, He AOIMYCKAaA pa3BUTIA aBapHEl.

Ha mpakTHice pa3maaoT KOHCTPYKTHBHYI0 H SHCIUTYATAITMOHHYIO HAAEX-
HOCTE.

KOHCTPYKTMBHAA HAJEHHOCTh XApAKTEPHAYET CBORCTBA DOBEKTA, 3810~
WEHHHE ITPH ero NPOEKTHPOBAHWH H H3TOTOBAEHHM, ITH CBOHCTBA MHOTAA
HASLIBAIOT HOMHHANBHOH HAZEeMHOCTRIO, KOTOpad olpedendeT coocoGHOCTE
K CTabWIEHOMY $YHKIMOHAPOBAHHIO B THIIOBHX (HOMMHAIBHHX) YCIOBHAX
BKCILTYATALHH.

Moa sxemAyaTaHOKRHON HafeRHOCTHED TTOHUMAaeTed HajeskHOCTE,
HabmogaeMad B YCI0BMAX IKCIDTYaTaUFH C YIE€TOM BCeH COBOKYIIHOCTH
BO3AeHCTBHH: AecTaOMAHANPYIONMX (aKTOPOB OKPYKAWMER Cpeqbl, peaib-
HHIX PEXHMOB HCIONB3OBAHHMA, KAYECTEA TEXHHYECKOTo OBCITyKWBAHHA
H peMOHTOR,

3azayu obecriedeHHA SKCIVTYATAMOHHON HAASKHOCTH NpHOGpeaH 60ab-
LUTYIO AKTYAABHOCTD B CEASM € TEM, UTO MHOTHE BHIB MEKTPoOSOpYA0BAHHA
CENMbCKOXOAMIC TR HHEIY TIPEAIPHATHIE, MMes JOCTATOUHO BRICOKHE TOKA3A-
TeJIH KOHCTPYKTUBHOMH HaJeKHOCTH, TT0 DKCIUIYATAIMOHHEM OKA3aTeaM
He OTBeYaloT TpefoBaHHAM IPOHABOACTBA. TaK, ABUTATENH CEPHH 4A pac-
CYHMTAHH Ha BezoTkasHyo paboTy B Tederme 10 seT, a faxTvHeckoe BpemMs
He30TKa3HOH pafoTH A0 KAMMTANLHOTO PEMOHTA COCTABJIAET B KHBOTHO-
BoAcTBE 3,5 rojia, a pacTeHHEBOACTEE — 4 rofa, Ha NoACOBHBIX NpeAnpH-
ATUAX — 5 JIET.

4.2, Noxa3aTenn HAREHKHOCTH

ToKa3aTENM HAZEMHOCTH NPEIHASHAYEHB! ANA KOMHIECTBEHHOM OUEHKH
YDOBHS HAZEAHOCTH OOBEKTA, T. €. CIYEAT eIIHHIAMEH H3MEpEeHNH Hajewx-
HOCTH. OHM MO3BOMAICT KOIMHIECTBEHHO CPABHHMTE HAKEKHOCTE PA3MHYHEIX
00BEKTOB MeNAY cOB0H IIH HAAEKHOCTE OAHOrO M TOTO 3Ke OOBeKTa B pad-
HEIX YCIOBHAX JTHGO Ha pasHEIX STamax sxcroyaTaudH. [To mpHsHaky peMoH-
TONPHUTGAHOCTH BHASIAIOT AOTOTHUTEARHO MOKA3ATENH AJ BOCCTAHAB-
JAHBAEMBIX 1 HEROCCTAHABAHBAEMELX 00BEKTOE. KpoMe TOro, HoKasaTenu
MOTYT BbITh SAMHMYHbIMK H KOMIL/IEKCHBIMH. E.II.HHH‘IHHﬁ NOHA3aTEN b OTHO-
CHTCA K GAHOMY U3 CBOECTB, 4 KOMIUIEKCHEIM — K HECKONBKHM CBOMCTBAM.
TocyaapcTBeHHBIMH CTAHAAPTAMH YCTAHABANBAELTCA Bonee 20 e JMHIMHEIX
M OKOAO 10 ROMIUICKCHBIX TIOKA3ATEACH, B TOM YHCIE CEMBb TIOKAIATENEH
fe30TIaCHOCTH, BOCEMb — HOATOBETHOCTH, ABA — PEMOHTONPHIOAHOCTH
U T. 4. BRefleHUe TIOKazaTeNell HAZeKHOCTH OCHOBHRIBAGTC HAa PACCMOT]E-
HUH IKCILIyaTalUH KaK mpolecca caydaiiHorO U3MeHEHHA CBOMCTB 06h-
€KTa B BHJAE TIOCNEAOBATENBHOTO YepeAoBaHUA ero paboTocnocobHOro
H HepaboTocnocofHOTD COCTOAHMM, JIPYTHMH CJIOBAMH, TIPOTIECe H3MeHe-
HHA CBOHCTE 00beKTa — 9TC NOTOK CMYYaHHEX AMCKPETHEX M3MeHeHMIT
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cocToaHmit. [IpU TAKOM NMPEACTABIEHMH MEPOH HAZEXHOCTH BHCTYIIAIOT
XAPDAKTEPMCTHKY IEPEXOAA 00LEeKTa M3 OAHOTC COCTOMHHNA B Apyroe. OHH
LO3BOJIMIOT OIPEAEIHTh, KAK JaCTC OCYINECTRIAIOTCH HEPEXOH, KAK A0
o0BeKT HaxoArTed b paboTocnocofHOM K HepaboTocnoccOHOM COCTOANMAX,
KAKOBa BEPOATHOCTh HACTYIVICHHMA STHX COOKTHHA M T. A,

MoxazaTerw Ge30TKAZHOCTH, 3TO TAKKME TIOKAZATENH, KOTOPHE ONEHH-
BalOT cOnocoGHOCTE 06BEKTA HEMPEPHEBHO COXPaHATh pafoTocnocobHOCTE
B TEYEHHE HEKOTOPOrD BpeMeHH (HekoTopoi EapaboTKi).

IIpeanoaoKuM, ITO B IKCIVIVATALIAIO OAHOBPEMEHHO BB&ACHO Jla Jamm
HAKATHMBAHWA M IIOCTABIEHA 3a7a9a HalfTH KOMIecTBEHHEE MOKasaTem
ux GeaoTkazHoCTH, IlapaMeTpomM paboTocnocofGHOCTH JaMIH CHYKKT
ee ceeToBoif moTok, Jlamna paSorocmocofHa, KOTAa COANABAEMEDE €10 CBE-
TOBOH NMOTOK HAXOAWTCA B AOMYCTHMEX OPEAENAX 0T HOMHEAABEOTO 3Ha-
gennn. Boxoa napameTpa 3a OPefes AONYCTHMOrO OTKIOHEHHA 03HAYAET
HACTYIUIEHHME OTKARA JIAMIIGI,

PeaynbTaTh HaGNIoAeHHA 98 HIMEHEHMEM CReTOBOTO NoToKA @ Kamzol
JaMIH ¢ BpeMeHeM (puc. 4.2) NOKAIKRAIOT, IT0 A/ HEKOTOPHX H3 HUX
XAPAKTEPHO MEANEHHOE, 8 LA APYTUX — PE3KOE CHIKEHHE CEETOBOTO
[OTOKA [0 CPABHEHUIC C HOMMHANEHEM . MOMEHTH OTKZ30B HACTYIIAIOT
orygaiino. MpogomkuTensHocTH Ge30TKa3HOH paboTH 06pasyioT rpynny
CIyIaiHEX BEAETAH ¢ pasbpocoM OT t, gy A0 ty pax:

J
i
1 |
| |
| |

0

fo.min lo.max fo

Puc. 4.2. Pesynvratsl HabniogeHnn 3a usMeHeHWeM cBeToOBOMO noToxa & namn
HANAMIMBAHWA 33 BPEMA SNCTUTyaTaUmMM ¢

KonuMdecTBeHHOE OMMCAHIE IPYIIILL JAHHHX 0 (E30TKAZHOCTH BOZMOMKEO
€ IOMOMBIO CASAYIOMET0 MUHNMAILHOTO COCTABA [OKA3AaTENeH: BEpPOLT-
HOCTR Ge3oTkaznoll paloThI B TEUEHME HEKOTOPOrO BPEMEHH §, HAXOAAmE-
TocAd B HHTepBane &, uin < ¢ < t, 14y, HHTCHCHBHOCTR OTKA30B M CpeHAA
HapabOoTKa JO NepBOre OTKAasa.

Beposmuocnt besomkasnoii pabonsi — BEPORTHOCTS TOMY, ITO B MIPEALIAX
3afaHHOTO BpeMeHH (HapaGoTKI) He BOBHMKEET OTKasa. MaTeMaTideckan
3AIMCE TOTO MOKAZATENA COQTRETCTEYET BEPOATHOCTH TOTD, ITO TIPOAGITKM-
TembHoCTh Oe30TKasHoH paborhl T Gyaet GobIne 3a5aHHOTO BPEMEHH P;

p(e)=p(T >1).
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BepoaTHocTh 6e30TKa3HOH paboTh — 3TO 9HCTEHHAA Mepa OOBEKTHE-
HO¥ BOZMOKHOCTH YCIemHoN pafoT ofheKTa B TEYEHHE HHTEPECYIOMETD
HAC NEPUOIA BPEMEHH (.

Eeny B paceMaTpUBaeMoM OpuMepe (cM. prc. 4.2) 13 N{0) nami, myieH-
HHX B 3KCIDTyaTallHIO IpY ¢ = 0, TIoc/le HeKOTOPOTO BPEMEHH ¢ = t; COXpa-
HWIH CROI0 pafiorocmocobHocTE N(1), a otrazano m(t,) = N{0) - N(1)
AAMI, TO CTATHCTHYECKAA BepOATHOCTR Ge30TkaaHol paboTH 3a BpeMd
¢ HAXOAWTCA M3 KIACCHYECHOrG ONpeaeneHHA BepOATHOCTH cOBBITHA:

N mie)
N(D) N(O)’

rae m(t;) — 9HCA0 OTKAIOE 0GBEKTOE 3a BpeMA £y ; N(0) — I1c10 06BeKTOR
B HAYAJE HAOMOAeHHA.

[Mycte N{0) = 1000 namn. HabaroaeHuna noxasany, 4TO Yepes t; =
= 1000 4 coxpaHiIH paboTocnocofHocTk N(1) = 950 faMn, a gepea ¢, =
= 2000 9 - N{2} = 450 nmamm, Toraa no ypasHenwio (4.1) naxogmm;

pl&)= 4.1

950
t,)= 2= —0,95;
pt) 1000

ple)=—22 —0,45.
1000

BeposTHocTh Ge30TkadHOM palioTH 3a BpeMs t YMCAEHHO PABHA flone
00BEKTOR, COXPARAIIAX paGoTOCToCOGHOCTE 3a aTe Bpema, Huoraa
HCIOMAB3YIOT TIOHATHE BEPOATHOCTH OTKA3a ¢{t) — BepoATHOCTH TOTO,
YTo B OpedeNaX 3aJaHHON HapaGoTKK Bo3HUKAeT oTkas. CobhITHe oTkasa
IOPOTHRONONOXHO COOBTHIO BezoTKaznol paboTe. NoaToMY BEPOATHOCTE
OTKa3a ONpeAEAETCA TAK:

m(f)
t)=1-p(t)=——. (4.2)

q Y=o
Cpeﬁm Hapaﬁamxa aO OMXaia — 5TD MaTeéMaTHYEeCKOe OXMIdaHHE
Hapaﬁonm 06’1;61('1'3 A0 NEPBOro OTKa3a. [To cTATHCTHYECKHM AaHHEIM JKC-
IWTYATAIIMH HAH HCTIBITAHWH 3TOT NOKA3ATEAb BRYHUIAIT M0 CASKYIOMEH

$opmyne:

Nog ¢
tg= 1 (4.3)
° ngm)
rze +; — HapaboTia (MpoAoDKHUTeNLHOCTE fiesoTKasHOM paboThl) i-ro ane-
MeHTa A0 TlepBoTo oTKasa; N(0) — YHCNo UCTIRITYEMEIX /IEMEHTOB.
B paccMarpuBaeMoM mpHMepe t; = 1000; N(1) = 950; &, = 2000; N(2) =
= 450. Torfa no ypabHeHHIO (4.3} HaXoAMM:

_ ©50-1000 +450-2000

=18501.
P 1000 B
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Jina BOCCTAHARTMBAEMEX OREKTOR BMECTO HapabOoTKH A0 OTHA3a MCTIONE-
3Y10T HOKA3aTeMb cpeaHell HapaboTKH HA OTKA3 KaK CPeAHION MPOAODIH-
TENLHOCTh {HapaBoTKyY) MeskIy oTKAIaAMN:

1 ¥H,
= RO &, “r

r7ie Im;— 9HCA0 OTKA30B (-To aiemeHTa; H; — HapafoTka [-10 lieMeHTa 38 BDEMA
HabmoaeHwui; N{0) — 11ci0 2AeMEHTOR B SKCIUTyATAIMY (N, = Const).

HumencusHocms omxasos — cpefHee TUCIO0 OTKA3IOB, NPUXOAAMIMXCT
Ha eMHMLY HApaOOTKH HEeBOCCTAHARIMBAEMOTO 06BEKTa:

N N
Z;HH(HZ)_Emi(Hl)
M) =£ &l . 4.5
N A AT A )

N N
rae Y. m;(Hy), Y m;(H;) — IHcno 0TKa3oB o0BeKToR N, Hagaaa Habnoge-
i=1 i=1
Hui o HapaGotkn H, 1 H, coorBercreedHo; N, (H;) — “HCI0 HCIpaBHBIX
obBeKTOE OT Havana HabmozeHuH Ao Hapaborin H, (H, — H) — Hay1ae-
MBIH HATEpPBAI HApabOTOK.
Bosppamanck K 1aMnaM HAKAMHBAHWA, UMEEM

10040
¥ m(1000)=50;
1

1000
T m(2000)=550;
1

N, (1000) =950;
(H, — H,) = 20001000 =1000.

Torga no ypaBHeHHR (4.5) HaXoauM:

_ 550-50
9501000

HHTeHCUMBHOCTh OTHA30E XApAKTEPHIYeT cTabUIBHOCTE CBOHCTE 06heKTa
¥ TNIOKA3EIBAET CKOPOCTh CHMXEHHUA BEPOATHOCTH GE30THA3HOCTA PaboTEL
A poccTaHaBAHBaeMBIX 00BLEKTOB MHTEHCHBHOCTE OTKA30B He Bcerga
MPaBIILHO XapaKTepHayeT cBolCcTRO GeaoTkasHocTH. [IpHaMHa B TOM, 9T0
B OTMIMUHE OT HEBOCCTAHARIHBAEMEIX 06BEKTOB, ¥ KOTODHIX MOMEHTH TOAR-
NeHHA OTKa30B 06pasyioT rpymmny oTydalHbIX BeIHYHH, 4715 DEMOHTHpYE-
MBIX OGBEKTOB 3TH MOMEHTH 00pa3yloT NOTOK CIyYalHRX coOuTHi, T10a-
TOMY JJ18 BOCCTAHABAHNEAEMBX 06 BEKTOR BMECTO HHTEHCHBHOCTH OTKA30B
HCTIONB3YIOT fapdMeriip romokd omea3os — cpefHee YUeAo OTKAIOR, TIPH-
XOAALMRCA HA eJHHULY HAPabOTKH:

Al) =0.51-1021/4,

_1dm
w(t)= N E H, . {4.6)
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TAe mM; — YWCAD OTKA3OE [-ro d7emeHTa; H; — HapaboTka i-ro aneMenTa
3a BpeMA HabIIOJeHH,

MNoxa’aTeAHd PeMOHTONPHUCOAHOCTH. JelaTead Ha KOHCTPYKTHBHEIE
M 3KCIUTyaTalWMOHHEle. KOHCTPYKTHBHAs PeMOHTOIPHIOAHOCTE XapaKTe-
PHM3YET JIWITb TEXHHIECKYH) CTOPOHY BOCCTAHABIMRAEMOCTH O0BEKTA. JKC-
INyaTalROHHAA PEMOHTOIPHIOAHOCTE XAPDAKTEPHIYCT AONIOAHHTENBHYIO
GRICTPOTY BOCCTAHOBACHAA ¥ 3ABUCHT OT KEATHUKAIINH o6CTyXHBAIONETo
MepCoHANA, 4 TAIOKE OT eTO MaTEPHANMLHO-TEXHHIECKOTo 0becneueHnA.

Cpednee 8peMs BOCCMIHOBNERIA — 3TO MATEMATHYIECKHOE (JKHMAAHNE NIPO-
AOTKHMTENLHOCTH BOCCTAHOBAECHHA paboTociocofHOCTH TToMIe OTKAda 31e-
MeHTa:

D)
te =— 2 tais (4.7)
miq
TZe t,; — BpEMs BOCCTaHOBAeHUA paGoTocmoco6HOrO COCTOAHMA [-TO 06b-
eKTa; M — YHCH0 0OHAPYKEHHEIN H YCTPAHEHHEIX OTKAIOB.

JTa BJIMYHHA 3aBHCHT OT MHOTHX (GaKTOpPOB: XapakTepa oTKa3a, yo-
BHI €r¢ OTRICKAHMS H YCTPAHEHUSA, KBAIM(UKAIUA CIEHATUCTOR W T. I1.
[ToaToMy BaXKHO 3HATH He TOJbKO CPEAHION BETHYHHY, HO H APYTHE Bepo-
ATHOCTHHE XapaKTePUCTHKH.

Bepoamuocms apccmanoanenust pabomocnocofinozo cocmoanua;

pa{t)=p(t; <1, (4.8)

rae £ — 3aJaHHOE BPeMA YCTPaHeHMA OTKa3a.
HumeHcugHOCME 80CCMAHPSAEHUA — HHCAO PEMOHTOB (YCTPaHEHHRIX
OTKa30B) B €qMHMLY BPEMEHH:

n

u(e)=—"—, 4.9
2 by
i1

rae n — 9UCiI0 BOCCTAHOBAEHHKWX ANEMEHTOR, tni_ MPpOAOCKUTENTBHOCTD
BOCCTAHOBAEHHA i-I'0 3MEMEHTA,

MoxasaTenW AOATOBETHOCTH. Be30TKA3HOCTE 3eMEHTa, XapaKTepH3YA
HelpepHBHOCTE COXPAHEHUS PaboTOCIIOCOGHOCTH, He 0TBETAET Ha BOITPOC,
KAK JOATO MOMET MAY AoMkeH GYHKITMOHHUPOBaTh 06bekT. YTOBR MOTyuHTh
OTBET, H3Z0 Y4ECTh 0cobBIE CBOHCTBA BMEMEHTE, XaPAKTEPHIYIOME ATH-
TELHOCTE COXPAHEHHA PaGOTOCOCOOHOCTH, T, €. IOANGREYHOCTE,

[Nog donzoseurocmeie ICHUMAIOT CBOHCTBO 3IeMEHTA COXPAHATE pabo-
TOCMOCOGHOCTE J0 HACTYIUIEHHA MpeeTbHOTO COCTOAHHIA NpH cofimofeHuu
CHCTEMBI TEXHHYECKOTo 0OCTYXHBAHHA U PEMOHTA. JI711 HEBOCCTAHARINBA-
EMEIX JIEMEHTOB 3HAYeHHe AOATCBEYHOCTH COBNAAAET CO BPEMEHEM HX BKC-
IUTYATAIH 40 0TKA3a. KomiaecTBEHHBIMH OLEHKAMM {[[OKAZATEIIMI) A0~
FOBETHOCTH CAIYXKAT CPOK CIYXKOGH H pecype.

Cpeduuil cpok cayx»chvl — STO CPeAHAA KaleHAAPHAA NPOAOIKHTEb-
HOCTH CMYKOR 06BeKTOB, PA3IH9IAI0OT CpeHMIA CpoK CTyXOR A0 MepEOro
KaOMTAIBHOIC PCMOHTA A MEXAY KAlIMTAIbHBIMA DEMOHTAMM.
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Cpeanuii cpok cayxBH A0 CTUCAHHA — 3TO CPEJHAN KAaAeHAApHAA TTPO-
ACGDKHTEIBHOCTE IKCILTYATAIHH A0 ITPeAeThHOr0 COCTOAA.

Famma-npouenmusil cpok CAyxchul — CPefHan KATCHAAPHAS NPOLOKI-
TENLHOCTh SKCILTYATAUMH, B TeTeHHe KOTOPoH o6LekT He JOCTMraeT npe-
AeEHOTO COCTONHMA € 3aAaHHOH BEPOATHOCTHIO B TIPOLIEHTAX.

Pecypcom Ha3HBAIOT HapaboTKy ofBEKTA OT HAY9ANA DKCTUTYATALMH HIM
nocile peMOHTa AD HACTYTUIEHHS TIPeAeNbHOTO cocToAHuA. TTo aHamoruu
CO CPOKOM CTYER pasTHYaloT CpefTHHA pecype W TaMMa-NpolleHTHEIA pecypo.

[NoxasaTeAH COXpPaHAEMOCTH. XapaKTepHsyloT CBOHCTBO 3NeMeHTa
COXpaHsTE IKCTILIyaTAMMOHHEE KAa4ecTBA BO BpeMA XpaHEHHMA M TpaHC-
HOPTHPOBKK. JJa 3TOro MCHOAB3YIOT CPEAHMHE CPOK COXPAHSAEMOCTH
M MHTeHCHBHOCTBE OTKA30B npu xpadHeHuu. Kaxk sBugHO no onpegeneHui
¥ [0 MOKASATENAM, CBOHCTEO COXPAHACMOCTH MOMET PACCMATPUBATLOA KAK
criennbHIeckHid CIyTai 6e30TKASHOCTH B NepHok XpaHEeHHA H TPAHCIIOP-
TUPOBKM. B CebCKOM X03sHCTBE GOABINAA YaCcTh JHEPTETHYECKOTD 000py-
AOBAHMA 3AHATA B TeUeHWe T'ofla OT JHYX J0 TECTH MecqalleR, a 0CTaNBHOE
BpeMsA He HCToNb3yeTed. JIiA Takoro o60pyA0BaHHA CBOMCTRO COXpAaHAECMO-
CTH HMEET NePEOCTENEHHOE 3HAYEHHE.

KoMIUIekcHEIE MOKazaTenH HagesHocTH. K HUM oTHocATeS k0adibu-
IMEHT rOTOBHOCTH, KO QHMIMEHT OIIEPATHBHOMK TOTOBHOCTH M K0agdnim-
EHT TEXHHYECKOTO MCTIONB3OBAHMA. Koadduyuenm zomosnocu XapakTe-
PH3YyeT [OTOBHOCTL O6BeKTa K PYHKIHOHMPOBAHHIO, T. €. K TPHMEHEHHUIO
0 HASHATEHMID!

= (410

rae T,— cpemn HapaboTka Ha oTiad; T, — ¢peaHee BpeMA BOCCTAHORIEHIA.
MoxHo noxasaTs, 4To k03ddUUUEHT FOTOBHOCTH — 3T0 BepOATHOCTD
3acTaTh 0OBEKT B paGoTOCIOCcOBHOM COCTOAHMH B IPOAIBOALHEIH MOMEHT
BpeMeHn (6e3 yaeTa MPOCTOA MO OPTaHM3AIWORHEM TIPHIHHAM).
Koadihurytienm onepamueHnoli 2z0mo8Hocmu XapaKTePH3YeT TOTOBHOCTh
ofbekTa K QYHKIHOHHMPOBAHHIO ¢ YHEeTOM NPOCTOEB M0 OPraHUAAITMOHHEM
IpIraMHaM:

T
To+T+ T

Kor = 411
rfie Top, — TPOCTOM 0 OPraHM3aMOHHEIM TIPUYHHAM: BH3IOB PEMOHTHBIX
OpHraj, OCTABKA JAACHBIX Y4CTEH H T. IL

Koadduiuenm mexHuueckozo Ucnonb308aHUA XapaKTepHaYeT JOMO Bpe-
MeHH HaXOXAeHHA 06heKTa B paboTocmocobHOM COCTOAHHH C YUETOM TIpo-
cTod 06BEKTA Ha BCeX BHAAX TEXHWYECKOTo 0DC/AYKMBAHHA M PEMOHTA:

L (4.12)

Lo +bro Flpen

Kpy =
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TAE Lpp — CYMMapHasA HapaboTKa; tyq, fpey — CYMMapHOE BDpEMA Tpe6hiBa-
HHUA B TEXHIYECKOM O0CIyHBAHHK M PeMOHTE,

MokasaTenn HAZeKHOCTA 3AeKTpocHabkeHHd. Bee nepermucieHHEIe
MOKa3aTeNTH MOXKHO HCTIONB30BATEh AMA OLUEHKH CHCTEMEL CRECKOTO 3MeK-
TpocHabxernns. Ho ans aToit CHCTEME riaBHOE TpeGOBaAHWE — CIIOCOBHOCTD
B M0f0H MOMEHT BPEMEHH CHAOKATE MCKTPHYECKON JHEPTHEH NIOACOEH-
HEHHBIX K Hell ToTpebuTeneii. I1o3ToMy OCHOBHBIMH MOKA3ATELAMY HAZCHK-
HOCTH NPHHATO CYMTATE 9UCI0 M LJIMTEIEHOCTE OTIIOYEHHH.

OTKIIIOUEHHA CEABCKUX CeTel BHIBIBAOTCS PAVTMIHNMY TPHIMHAMM
M MOTYT BRITh CTyyaliHMMH (BHE3aNHbIMHM) WIH MpeAHaMepeHHBIMH (MAaHo-
BEIMM). Taxoe JeneHHe OTPaKaeT He TOABKO MPHPOIY HACTYIUIEHHMA OTHIK-
YyeHWH {[IepBHE BOZHUKAIOT [IPH aRAPUHHEIX CHTYALMAX, a BTOpPHIE OCYIEecT-
BJIAIET O6CTYUBA MK NEPCOHAN B INIAHOBOM NOPAAKE}, HO M TIOCAEACTEHA,
KOTOpPLIE HACTYTIAKOT ¥ NOTPeBHTENA MPU MepepHIBaX B 3MeKTpocHal e HUH.
ABapHiiHBEIE OTKNIOYEHHA W3-3a CEOCH HeOXHJAHHOCTH ECETAa NMPHHOCAT
Sonemmi ymepd, 9eM IaHOoBee. Jia y4eTa 3THX ocoBeHHOCTEeH BBOIST
TMOHATHE 3KBHBANCHTHOH MPOJOMKHTETEHOCTH OTRMOYeHMi

T3 =Ty + YT (4.13)

rae Tz T, — TPOJODKHTENBHOCTH COOTBETCTBEHHO ABAPHAHBIX M ILTAHO-
BHEIX OTKJRYeHHI; ¥ — KoaddHIHEHT, YYHTHBAWIHH MEHBINYI0 TAXECTh
IUIAHOBBIX OTIUNOUeHHH (Y = 0,1...0,4).

MpakTHyecKue 3aHATHA

3aparie 1.1, MsMepenne oCHOBHEIX 3MKTPHUECKUX BEJIMIHH B [EIAX MEpe-
MEHHOIO TOKA

ObopyaosarHe i npuGophl. MeTouHiuk nepeMenHoTo Toka (220 B). SnekTpide-
cKUit HarpeRaTeNbHHH TPpHBOP MOITHOCTHIO A0 1 ¥BT. BonkT™erp Ha 250 B. AMnep-
MeTp Ha 10 A. BarrMeTp. YacToTomep. CoefHHTEeNLHEE MPOECAA.

IopAROK BLITIONHEHHA paboTel. CobpaTh JMeKTPHIECKYIO IiETh ¢ HCTIOABAO-
BaHHeM HarpeBaTe/bHoro NpHOOpa, BOABTMETPE, AMIEPMETPA, BATTMETRA. Iloche
PpaapelleHHA NPeodaBaTess IoAUTOTHTE ee K HCTOTHHKY lepeMeHHOoM Toka. Mame-
PHTE HAPIEEHWE, CHAY TOKA, MOMMHOCTh W H9ACTOTY TOKA. PACCYIMTATh MOIMHOCTR,
CONPOTHBACHHE, KOIPPHUUHEHT MOWHOCTH. CPABHHTD PACuETHHIE H H3MEPEHHLIE
SHAYEHHA MOITHOCTH H COTPOTHRIEHHIA.

Jansrne 1.2, HamvepeHue conpOTHRIEHUA HIOMAIIHH 3AEKTPOYCTAHOBOK MEra-
OMMETPOM

OGopyaorarme | npubopsl. Meraommerp na 500 B. HaGop anextpooSopyao-
BaHHA C Ka49ecTBEeHHOH H HeKadecTBEHHOH M3omaudeH (pyOHIBHFKH, MarHHTHHE
MyCKaTeH, TPOBOAA, PO3ETKH, BRKAKCTATENH U AP.). CoeHHUTEALHEE TPOBOAA.

Topaaox BuMOTHEHNE paboTel, TIpoREpUTE paboToCNOCOBHOCTE METAOMMETDA.
HamepuTh cOpOTHENEHE HAWIAUNH HCIPABHEIX H HEHCIIPABHEBX 3EKTPONIAEAHI.
CpaBHMTE 3HAUEHHA CONPOTHRICHUA HAOMILMH ¥ HHUX.

3amarHe 1.3. BinoveHue B ceTh OAHOGAMHOIO CHETUMKA MeKTpHYecKoit DHeprHH

O6opyaoBaHHe ¥ npuGopel. HeTodHKK nepeMenRoro Toka (220 B). Onnodas-
HHIA cYeTUMK JMEKTpHYECKON SHEPrHM. DNeKTpHUeckn HarpepaTenbHHi Ipnbop
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mMomuocTEo Ao 1 ¥BT. BonsrMerp Ha 220 B. Ammepmerp wa 10 A, tpancdopmarop
TOKA. JNeKTpoceKyHAOMep. CoeJMAUTENBHEE TIPOBOAA.

TMopanoK BHMONHEEHHA pafoTel Cobparh AAEKTPHYECKYIO UENh & HCNOALIG-
BaHHeM OFHC(hAa3HOro CIETIHMKA, HaTpeBaTENbHONO MprGopa, BOJABTMETPA, AMITEp-
METpa H MeKTpocekyHaoMepa. [Towie paspelneHua NpenojaBaTens NoAKIIOYHTE
3NEKTPHYECKYIO LIE0h K MCTOYHWKY MEPEMEHHOr0 Tokd. [JOBTOPHTE OIKT, BKIHYHA
B NEKTPHYECKY10 LeMb TPaHehOPMATOP ToKA. [Tp0OBECcTH U3MEPEeHHA: KOANYECTRA
3AEKTPHYECKoif JHEPrHE 32 onpefeNeHHOE BpeMs, HATpAKeHUA M CHALL Toka. Pac-
CHHTATH KOXpPHIHERT MOMHOCTH, MOIGHOCT: HAarpeBaTend. CPaBHMTh PacieTHRIE
M MACTIOPTHEIE JAHHEIE HAMPEBATEA.

Jamarue 1.4. Mayyende JaTYMKOB CHCTEM ABTOMATHYIECKOT VIIPABACHNA

OfopyaosanHe H OpRiophl. JaTUMKH TeMTIePATYPH: KOHTAKTHHIHA PTYTHEIR
TEPMOMETP, TEPMOTApa W TepMHCTOp, $oTopeancTap, BobTMeTp, MjUBaMIiepMeTp,
OmuMeTp. CoeqUHUTETLHEE NPOBOAA.

TIOpAAOK BROTQTHERRAS PabOTE, Q3HAKOMHTECH C IPHHIHIIOM ASHCTBHS AATIH-
KoB. CHATE BOALT-aMITE PHEIE XAPAKTe PHCTHKH AaTIHKOB, ¥CTaHOBHTE 3aBHCHMOCTE
COTMPOTUBICHUA JATHUKOB OT TeMIepATYpH (Add AaTUHKOR TeMMepaTyph} M 3aBH-
CHMOQCTE CONPOTHRICHHA OT OCELSIIEHHCCTH AA $OTOPE3NCTOPA.

KonTponbHbie Bonpocbl U 3ajaHnA

1. Karmie dopMH H BUAN OBCTYAMBAHKA DHEPreTHYECKHY CPEACTE BH 3HaeTe?

2. Kaxoft mpuBop HCTTONLAYETCS ANA MIMEPEeHHA COTIPOTHRASHWA WAONIIHY
AEKTPOYCTAHOBOKY?

3. Kakue yeTpofieTha Do3BONAIOT PACITHPUTE Tpeent] HaMepeHuil anekTpHde-
CKHX npHOOpOB?

4. TlepeuncauTe oCHOBHEE JATHHKH TEMNEPATYDHL.

5. HasoBuTe OCHOBHEIE BHAR MCIIHITAHWI 3MEKTPOOBOPYAOBANHIL.

6. Yro xapaxTepuayer koxpdunueHT abcopGumm?

7. Kax BAMS10T OTKIGHEHHA HANPAKEHHA B CETH OT HOMMHANBHEIX HAMCHUN
Ha paloTy aeKTpoobopyAOBAHMA T

8. Kak BJIMAIOT OTKAOHEHHNA JaCcTOTH TOKA B CETH OT HOMHHANRHOTO 3HAYEHHS
Ha paloTy 2aeKTponbopyaORaAHMA?

9. Yro Takoe Ha/IEXKHOCTE PaboTE ANEKTPOYCTAHOBOK?

10. Uro Takoe peMOHTONPHIOIHOCTL 0OOPYAOBAHMI?






Paspen 2
SKCINYATALUA SNEKTPO-
ObOPYAOBAHWA U CPEACTB
ABTOMATU3ALUU




hasa 5
3KCNAYATALIUA SNEKTPOABUIATENEN

5.1. JnexTpoaBUrATENM, NPHMEHACMbIE B CENBCKOM XO3AHCTEE

B 3neKTPOMPUBOJAAX CENBCKOX0AaHCTBEHHOTO HARHATSHUA TIPHMEHAIT
ACHHXPOHHEE 2JIEKTPOIBHIATENN ¢ KOPOTKO3AMKHYTHM poTopoM. Haubo-
Jlee pacIpoOCTpAHeHE 3MeKTPOABHTATENH MOMMHOCTRI0 OT 1 Ao 3 KBT ¥ HacTo-
Toi BpameHnada 1500 MuHE"l. B KMBOTHOBOACTEE HCIOALIYIOT OKONO 50 %
AEeKTPOABHTATENESH, B pacTeHHeBoACTEe 30 % M Ha IoACOBHMIX IpejnpH-
atuax 20 %.

[Tapk anexTpozBHUTAaTeNeH pasjeiserca [0 CEPHAM, HCNOJHEHHAM
H MOAU(UKALIMAM. B CelBCKOM XOIAUCTRE NMPHMEHAT JMEKTPOIBHTATENH
eauHoi cepun 4A. Cepua 4A UMeeT aeKTPOABUTATENN OCHOBHOID HCNOA-
HEeHU#, MOAUQGHKAITUM TI0 HIEKTPIYeCKIM, KOHCTPYKTUBHEIM, FUIMMATHYe-
CKHM H APYTHM MNapaMeTRaM, a TaKXKe Y3KOCTeMATHIHPOBAHHEE HCTIOMHE-
HHA, B TOM YHCAE W A CEABCKOrD X035 CTRA.

3NeKTPOJBUTATENH CepHH 4A CeJbCKOXO3ANCTBEHHOIC HAZHANMECHHUA
BHIIOJHAIT Ha fa3e aneKTpodBHraTenei oCHOBHOIO HMCIOAHEHHS MOIN-
mocteio oT 0,12 a0 30 xBr ¢ cuHxpouHOR g9acToTo# Bpamenmns 3000,
1500 u 1000 Mus-!. OHK MMeOT 3aKkphToe obxyBaeMoe HenanHerue (IP 44),
YYTYHHHE KOPIyca ¥ TNOAITAIIHAKORLIE IUTH. KopoBKH BHIBOAOE BHIION-
HeHH ARYVXIOTYIIEPHBIMH ¢ YIUIOTHEHHEM JJIA IPpeoTEpallleHHa NonalaHus
Bard. Jad IpHUcoefHHEeHHA K CETH IPEeIyCMOTDEHEl KIEMMHEE KONOIKH,
KoHCTpYKIUA SNeKTPOABHTATEMeH MO3B0NAeT MONOAHATh CMaaky Mo/NTHII-
HHUKOBBIX omiop He3 paaGopry, a B ABUraTeNAx ¢ BHCOTORH OCH BpalleHuA
Ao 132 MM NpUMeHEHE TIOAIINTTHUEY, He TpeGyiolnne TONONIHEHHS MK
3aMeHBl CMA3KH BO BPEMA BCEro cpoxa cryxbel. B anekTpogBHraTeiix ceb-
CKOX03AHCTBEHHOTO HASHAYEHHA NMPHMeHeHE! 06MOTOYHbIe H YCTAHOBOY-
HREIE IPOBOAA, MPONHUTOYHEIE, NTAKOKPACOYHEE H AHTHHOPPO3HIHHBIE MaTepH-
ajinl, obecrieydBalolIe HarpeBocToHKDCTE No kiacey B (130 °C), crolikocTh
K BO3AEHCTBHIO NOBHIIEHHOR BADKHOCTH, ArPECCHUBHBIX CDEA MUBCTHOBOA-
YeCKHX NoMelMeHul, AesHHOUMIUPYIOMMX PACTBODOB U asposoneil. OHKM
MOTYT pabOTAaTE NIPH TEMIIEPATYPE OKPYIKAIOmel cpea o —45 A0 +45 °C,
JOTYCKAKT AJUTeNbHYI0 paboTy Ha IOHMKeHHoM (Ha 20 %) HanpsKeHWH
¢ YMe&HBIIEHHEM MACTIOPTHOH MOLTHOCTH Ha 15 %. PacyeTHEIH cpoK CayXOH
anexrpoaeuraTesd 8...10 net, Ho He Menee 12 000 1 rpu pafioTe ero B cpea-
Hem 1500 u/rom.
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5.1. CremeHM 33WMIISHHOCTH JTEKTROABMIATERESN CepiM 4A (e bNOX0OIMACTESHHOTD HBHAYENHA

Henormenwe | Crenens 3annineAAocTH Yenoeun pabors:
BaaromMopo- P44 B cpege ¢ DOBRIUSHHON BAAKHOCTBIO
3ocToliKoe W Ha OTKPLITOM BO3AyXe

XamcBaaro- IP55 AIpeccHBHAA CPesa HMBOTHOBDAYECHHX
cToliKoe MOMEMENHIT, IOIBEPraeMag AEaHBEKIIH

MEKTPOABHTATENH CepHl 4A HMeloT 32 cTyTIeHH MOMHOCTH.

Ofo3HaueHve THINA 3AekTpogsuraTena (4AH200M4¥3) pacumbpoRbiBa-
eTC CneAyromuM ofpazoM: 4A — cepHA 3NeKTpoaBHTaTend, H — o6o3Ha-
YyeHHe SAEKTPOABUIATENA 3AMMOEHHOr0 HCITOAHEHMA, OTCYTCTEBHE GYKBEL
03HAYAET, YTO HIEKTPOARUTATENE — 3AKPHITOTC GOAYBaeMaT0 UCTIONHEHAS;
200 — BrIcOTa OCH BpameHHd, MM; M — ycTaHoBouHEIT pasMep [0 JmHHe
cratuHer (M, L, §); 4 — wucao nomocos obMmotke (2, 4,6, 8uT 1.); ¥ —
KIMMAaTHUeCKOe HCTIoMHeHHe; 3 — KaTeropust paaMentenud (1, 2, 3, ...}

CTeneHH FAMHINEHHOCTH MEKTPOABUTATENEH cepHM 4A CeNbCKOXO3sM-
CTBEHHOI'O HAAHAYEHHA NPHUBEAEHE B Tafn. 5.1,

DACKTPOABUIATENH CepHH 4A CelbCKOXO3AHCTEeHHOTO HazHA9CHHA
AOMYCKAIOT paboTy NpH CHHXEHHH HaNMpKeHHA Ao 80 06 HOMHHATLHOIO
TPV He3IHATHTEeNLHOM CHIDKEHWH MOMIHOCTH, a TAKXKe KpaTKOBPEMEHHYIO
paboTy ¢ cOXpaHeHHEM MOMEHTA, PABHOr0 HOMMHANEHOMY. [1penycMOTPEHH
CHAEAYIOIHE MOANGHKAIHM JEKTPOABUraTeeH CePHH 4A: ¢ TIOBHINIEHHEIM
CHRONBHEHNAEM, C ITOBBIITEHHNM ITYCKOBRIM MOMEHTOM; CO BCTPOEI'I]'IOI‘»'![ TEM-
NepaTypHOH 3aU1HTOH; MHOTOCKODOCTHRIE, AAS MOTOPPEAYKTOPOB; JUIA IIPH-
BOAA NPOTIEMEPHBY OCEBLIX BEHTHIATOPOB THIa BO.

[IpoMBIIIEHHOCTS BRITYCKART TAKXKE ACHHXPOHHBIE 3MEKTPOABUTATENH
cepun AUP (AM). Ota cepHa MMEET OCHOBHOE HCNONMHEHHE M IPAKTHIECKH
BCE BCTIONHEHNA TpeXdasHEX 2NeKTPOIBHTATENeH CepHH 4A. DAeKTPOAEHTa-
Tesn cepuH AHIP BEITYCKAIOT ¢ BEICOTAMH OCH BpallleHus oT 45 o 355 MM,
MOIITHOCTEIO oT 0,025 fo 315 KBT. 3Ta cCepuA OTANIAETCA OT SAEKTPOABUTATE-
JIEH CepHH 4A TIOHIDKeHHHM YPOBHEM IIYMa M NOBHIICHHOH HaZeMHOCTBIO.

OTaimaud B 0603HAYEHWH OT SAEKTPOABUTATENEH CEPHM 4A 3aKAI09a-
0TCA B cefylomeM: AM — o6oaHaTeHHe cepui {aCHHXPOHHBIL MHTEPHA-
IIHOHAMNBHOTO HCI'IDJIHEHH.H]; P— CBHACTCNRCTBYET O MIPHBA3KE K YCTAHO-
BOYHEIM pasMepaM MeXIYHAPOAHEIX cepRil anexTpoasHTaTenet.

[opHmeHMte HATEKHOCTH JOCTHTHYTO ITYTeM NPUMeHeHHA MATepHANOB
KJacea HarpepocTofikocTH F IpH AOMYCTHMOM Ieperpese o6MOTOK, COOT-
BeTCTEYIOMEM KJIacCy HarpeBOCTOHKOCTH B, T. e, 130 °C.

3NeKTPOABHIaTeAd cepHH AMP HMEIOT CleAyIoNMe MOInHKALIAM;

AWPIT — anexTpogBAraTeN! ¢ MOBEINEHHEM TYCKOBEIM MOMEHTOM;

AUWPC — 5/1eKTPOABUT'ATENN € TIOBHIIEHHEIM CKONLKEHIEM;

AWUPYT — panoda3sHkle 3NEKTPOABMTATENM ¢ MYCKOBBIM M pa60YHM KOH-
JeHCATOPAMIU;

AWPK — 3AeKTPOABMTATETH € a3HBIM POTOPOM;

AHP.. B — 21eKTPOABMTATENH CO BCTPOEHHOH TEMIICPATYPHOM 3AIHMTOR
(AP 80ABY3).
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DIMEKTPOABMTATENH CEAbCKOXQ3ANCTREHHOTO HCTNOMHEHHA RHITYCKAIOT
Ha Gaze yHndrmposannocii cepem AW ¢ Bricoramm ocn Bpamenus ot 50
A0 200 MM, OHHM NPEAHAIHAYEHK NS IKCIUTYATALMH B CAMbIKOXOMTACTBEH-
HAEIY NOMEleHUAY ¢ arpecCUBHEIMY CpeJaM B o0o3HATAIOTC CIeTyIoLMM
obpazom: AMIP 1001 46CY3. 3TH 3TeKTPOABHTATEIN MOTYT PaBOTATh B TOMeE-
MEHWAX € KOHIEHTPAIEH arpecCHEHNX Fa3oB: aMMHaka H CcepoBOAOpoAa
oT 10 Ao 20 Mr/M3, IHoKCHAA YTAEpoaa — Ao 30 1/M?, — U AOTTYCKAIOT ATH-
TeALHOEe CHIDKeHHe HanpaxeHud jo BO0...90 % HOMHMHAILHOrO 3HAYEeHHA
€O CHMYXEHHMEM MOITHOCTH COOTBETCTBEHHO He Gosee ueM Ha 30 H 20 % ana
IEKTPOABUTATE/ICH ¢ BHICOTAMM OCH BpameHua 50...80 MM u He Gonee yeM
Ha 25 1 15 % A ocTanbHeX. BoaMoKHA TaloKe KPaTKOBpeMeHHasn pabora
(ue Bonee 10 M) ¢ COXpaHEHHEM HOMMHANBHOTO MOMEHTA HA BATY NPH
CHIDKEHHM HanpikeHUa 10 80 % HOMUHANLHOIO 3HATEHHA.

5.2. 06beMm 1 HOpMBI NPHEMO-CATOMHBIX HCTILITAHUA
Npy BBOJE INEKTPOABUIATENEH B IKAUTYATALMID

[Ipu npHeMKe B 3KCILTYATAUNI0 CMOHTHPOBAHHBIN 3/1€KTPOABHIATEND
TIATENbHO OCMATPHBAIOT. 3AEKTPOABHTATENb, er0 MyCKO3AIMMTHAS anmna-
PaTypa K BcioMoTaTelbHoe 060pYA0BAHHE AO/DKHE GHIThL JOCTYITHEIMHA 1A
OCMOTPA H PEMOHTA W COOTBETCTRORATh YCAROBUAM SKCTUTYATAIIHH.

Ha afekTpoABUIATENIX M NPHBOAUMEIX B JelicThHe MeXaHU3MAX CTpe-
KaMH YKa3blBaloT HaMpaBleHHe BpallleHH.

ANmapaTypy YTIpaBIeHHA [0 BO3MOXKHOCTH pacliofaralor G/nxe K aaek-
TPOABMTATENAM B MeCTaX, YAODHHMX fas obcayxHBanna 1 peMonTa. Ecnm
annaparypa yInpasJieHHA HaXOAWTCH BHE BMAHMMOCTH 2J€KTPOIIPpHMBOAA,
TO YCTAHABIUBAIOT ACMONHUTENBHYI0 KHONMOUHYIO CTAHIHMID Helocped-
CTBEHHO ¥ SMSKTPOABHIaTest H 06ecNeyHBaOT CHTHATH3ALMIO B TPEACTOM-
MeM [VCKe MeXaHH3IMa.

JUIsl KOHTPOJA HATIPAKEHWS HA MMTAX YCTAHABIMBAIOT BOIBTMETPH WU
CUrHAMLHEIE JAMITEL, & U1 HAaOA0AeHIA 32 peXsUMOM paboTht 3IeKTPOABH-
raTejeii — aMIepMeTphbl.

Y BAeKTpOXBHrare/eH NepeMeHHOTO TOKA NPH MX NPMEMKE B SKCILTY-
aTalHI0 H3MEPAIOT COIIPOTHBRAEHHE H3OMAAIHH MEXIY (l)aSaMH H MEXTY
daszamyu M xopuycom. Ilpu HEMEpPEeHHAX OOABIYIOTCH META0MMETPOM
HampssxeHHeM 500...1000 B ana MamlHH HOMHHANBHHM HalpmKeHUeM
Ao 1000 B. OBHYHO 3HaUeHHe CONPOTHRIICHUA H3IOILUMH 06MOTOK JOIKHO
6EITE He Hivke 0,5 MOM. ConpoTHBISHAE HA0AAIHH KaTYIIeK alllapaTon
TAIGKE JOIDKHO COCTABRIATE He MeHee 0,5 MOm. Kopriyca 3AeKTpHYecKUX
MalHH 323eMIA0T. [IpHdeM 3aseMAdionMe MPOROAHUKY PAa3MeNTaloT Tak,
YTOOR OHM GBUTH ACCTYIHEIMM A5 OCMOTPA, W OKPAIHBAIOT B OTAHYMTEIb-
HBIH upeT {06H9HO HepHE). KpoMe TOTO, CO3JAK0T HAAEHKHEIH KOHTAKT
3A3eMAIAX TIPOBOAHHUKGE C 3JeKTPOABHIATEIEM. B MEerTax, raAe Bo3-
MOMHM MEXaHHYCCKHE IIOBPEXAEHHA, [TPOBOAHMKH 3a1AINAKOT.
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5.3. Myax aciHXpOHHbIX 3NeKTPofBUraTeNel,
KOHTpPO/Ib MX HATPy3KM H TeMnepaTyphl

[Tepes BBOAOM B SKCIUIyATALMEID ACHHXPOHHEIX 3/IEKTDOABHIaTeNe} BRI
HAIOT CEAYIONIUE OIIEPALIFH;

1) ocMATPHRBAIOT KPETIEKHEIE [ETAH, IPY HeOGXOMMOCTH IOATATHRAIOT
GOITH K raifie;

2) IpoBEpAIOT HAHIHE CMA3KH B IOHITHWKAY: eCIH TpefyeTct, To Moo
HFIOT €€;

3) mpoBOpaYMBAIT BaJ MIEKTPOJBHraTend u ybexaaorea B ceobogHoM
BPAIEHMH €ro B 008 CTOPOHE;

4) HAMEPAIOT CONPOTHEACHAE HA3OMAMHY 0GMOTOK. COIPOTHRICHHE H30-
JHAMHH 0OMOTOK AoDRHO GHTE He MeHee 0,5 MOM;

5) npoBeparoT paboTy NPHBOAOB OYCKOIAMWTHON! ANIIAPATYDHI;

@) oneEMEBAIOT COCTOAHME 3asemMnennda. OcrabeRITHE M OKMCIHBITAECH
KOHTAKTH pa3GHpAaIOT, 3a9MINAI0T, CMA3HBAKT TEXHHISCKAM BA3EMITHOM,
co0HpAIOT B JATATHRAIOT.

EcaM Ha BHIBOAHHIX KOHIIAX OTCYTCTBYeT MapKHpPOBKA, TO Hadana
H KOHUHN (a3 MOXKHO OOPEIEIHTh OIMTHEM nyTeM. Haubonee npoct coo-
cob «OTKPHTOIO TPEYTrOJLHHEa», pa3paboTaHHHE aBTopoM. CyITHOCTE
£ro 3AKAI0TAETCA B cleAyiomes. BHagane, onpeaendioT MpH DOMOITH
KOHTPOABHOM JaMNH HIM METaoMMETpPa IDaphl BHBOAOB, OTHOCAIIHMECH
k dasam. 3aTeM DTH NapH COSTUHAIT B OTKPHITELL TPEYIOALEHK (Tocne-
BoBarensHo). Tlomydernyio Hens OPHCOSAHHAT K HCTOTHMKY TOK4, KaK
mOEAa3aHo Ha pyc. 5.1. Ha xaxaoi ¢pase HaMepmoT HanpoxeEwe. EcTn Boib-
TMETPH DOKA3HEBAINT QIUHAKOB0E HANDAKEHNE, TO a3k BRIIOYEHE B CETh
COTTIACHO, T. €, HAYa/A0 — KOHeN — HaYaJ0 — KOHEN — Havalo — KOHell.
[IpH 5TOM MOMXKHO Cpasy IPHCBOMTE COOTBETCTRYIOIHE odosEaverHd. Ecm
JXe OfMH M3 BOJAKTMETPOB IIOKKET HaHOO/IBITee HANPMKEIHME, TO JTO 03HA-
HaeT, 9T0 JAHHHH BOMBIMETD NOJK/IOYeH K $aze ABHraTet, BKMOIEeHHONH
BCTPEYHO TI0 OTHOIIEHIIO K JBYM APYTHM.

Q ~ O

FIEEY

Puc. 5.1. Coepunenne $a3 TpexdasHoro aneKTpofBHraTens
B OTKPLITHIN TPRYTONLHMK

[Tpsaoif MycK SCMHXPOHHOTO KOPOTKOSAMKHYTOTO JBHUTATENA TDE3BH -
"alfHO OPOCT M COCTOMT BO BKIOYEHHHA MCKOBOTO ammapaTa (pySHALHHMKA,
MAarHHTHOT'O IyCKATEA, AFTOMATHIECKOTO MIH [TAKeTHOTO BHKIICUaTenel).

[Ipn mycke KOPOTHOZAMKHYTHX MEKTDOABMTATENCH CISAYET YIATHBATD,
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YTO CHJIA TTYCKOBOrQ TOKa B 5—7 Pa3 MPEBRIIACT HOMHHAILHYI0, [ToaToMy
TAKHE IMEeKTPOAEHNIaTETH MOIYT BRAEPXKATE MAKCHMAALHO TPH ITYCHA
M3 XONOZHOTO COCTOAHHMA ¢ MHTEPBANOM OKONO OFHOM MHHYTH 1 1—2 mycka
NPy ropaIeM COCTOAHIU.

ACHHXpOHHHH 27eKTpoABHIaTeNE ¢ $asHEM pOTOPOM TYCKAIOT TIPH
NOMOIIM MYCKOBOTO PE0CTATA, BKIOYEHHOrO B NeTk poTopa. [pu sToM
DYKOATKY MYCKOBOrO PEOCTATA YCTAHABAWBAIOT B MOROXeHUe «ITyck»,
IETKH ONYCKAKOT HA KOHTAKTHEIE KOJBLA NPH DASOMKHYTOM KODOTKO3a-
MBIKAIOMEM YCTpoiicThe. [loche BIUIOMEHNA KOMMYTHPYIOIIETO alapaTa
POTOP SNEKTPOABUTATENA HAYMHAET BPANIATECA, TIOCHE Yero CONPOTHRIE-
HHAE peOoCTaTa MEeJJICHHO BRIBOJAT. Kor;(a POTOD ACCTHTHET HOMHHAILHOH
YACTOTH BPAIUEHHA, IYCKOBOH PEOCTAT BRIBOAAT NOAHOCTHI. [Ipn sToM
MeTKY TOAHHMAIOTCA M 06MOTKA POTOPA ABTOMATHHECKU 3AKOPATHBACTCA.
[Nocre oTWNOYEHMA 2MeKTPOABHTATENA PYKOATKY IIYCKOBOTO PEOCTATA YCTa-
HABAMBAIOT B NONMKEHHE «[1yck», 9TOOR NOArOTOBUTE 3MEKTPO/BHIATIh
K CTeAYIOMeMy ycKy.

[IpH BKJIIOYEHHH KOPOTKO3AMKHYTOTO BMEKTDOABHMTATENA OT MCTOY-
HVKA MaIOH MOIHOCTH MOXET Pe3Ko CHHMAHTLCA HanpmKeHHe B CeTH, 4T
BEI3OBET yXyAIIeHHe pafoTh APYrvX NoTpe(uTeeil, MHTAIOMMXCA 0T 3TOr0
e HCTOYHHEA.

[IpH mycke acHHXPOHHOTO 3MEKTPOABHTATENd 0T TpaHcgopMaTopa
HOTepH HanpskeHAa (%)

AU%=—"a%% 409, 5.1)
Zn+3y + 2,
rae z, — CONPpOTHBACHNE JHHHAH, 3aBACALIee 0T MAPKH, Ce9€HAA H JTHHE
IPOBOAA; 7, — CONPOTHEACHHE KOPOTKOTO 3AMBIKAHMA TPaHCGOPMATOPA,
onpeasageMoe Mo €ro NacnopTHEIM JaHHEIM, ZA— COMpPOTHRACHHS 3ASKTPO-
ABUTATENA TIPH TIYCKe:

Uy
J3r,’

ragc UH — HOMHHAJIbHOE HAIIDMHECHHES Lﬂ — (HJIa [IYCKOBOI'Q TOKA.

[IpAMOH Myck aCHHEXPOHHEIX KOPOTKOZAMKHYTEX 3JeKTpoAPHraTene
AOIYCKAETCA TOJALKO B TOM CJIyYae, ecjlM Ipy 3TOM He TpoH30oHAeT cHUME-
HWE HATIpSDKEHNA ceTH Ha 15...20 % HOMHMHANBHOrO.

[Npu pemenuH BONPOCA O IPAMOM ITYCKE ACHHXPOHHEIX DASKTPOABUIATE-
Nedl B AABHCUMOCTH OT POAa MCTOTHHKA MMTAHH MOXKHO BOCTIONBIOBATRCA
Tabn. 5.2.

Jna CHIDKeHMA CHAE MYCKOBOTO TOKA CYIMIECTBYET PAA crioco0OB IyCKa
ACHHXPOHHRX KOPOTKO3aMKHYTRIX BJIEK'['p(),ILBH[‘aTE'JIEI\“{: ITYCK 3JEKTPOABHATra-
TENA € HEPEKI0YEHHEM OOMOTKH €O 3Be37Ih Ha TPEYTOJIBHHK (A1 ANexTpo-
JABHTATELA, HMEeIIEero HOPMANLHOE coeAUHEHHe OOMOTKH B TPpeyT ONBHHE),
aBTOTpaHCGOPMATOPHBIH TTYCK W ITYCK TPH NIOMOILH peakTopa. OAHAKO TIPH

(5.2)

=
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peanuzalMM 3THX CoCoB0oB Mycka TpeGyeTcA AONOHHTENRHAA aNMapaTypa,
YTO MPHEOTHT K HEKOTOPOMY VCIONKHEHHIO H YIOPOKAHHIO HeKTPOIIPHEOAA.,
5.2, NpejensHbie 3HAVEHWA MOLLHOCTH 3NeKTpoABMIaTERH (%0},
MMASMBIX 0T PA3NHLIX HCTOYHWHOD MNTE HWA

HeToaAny mrraHig Xapaxrep mycroB P, U MOIAGCTH MCTOY-
HHHKA THTaHAA
TpauchopMAaTOp, MUTAIONHI Yactwe 20
TOJBHO CEUTOEYI0 CETh PEA‘IO"E 30
TpanchopmaTop, NHTAKITHI YacTwe 4
CETB €O CMEIIAHHORA RarpysKait Peaxe
CHEXPOHHMI MEHEPATOP [IpoH3EOALHBH 12

Cpox cryx6nl AneKTpoABHraTensa ofyCIoBIEH TEMIICPATYPOH HArpeBa
MROMALHMN 06MOTKH, MO3TOMY erD HarpyaKy (MOINHOCTL) YCTAHARIHRAIOT,
HCXOAA M3 YeJIOBM HarpeBa. YBeAHUeHHe HArpPYaKH CBepX HOMUHAIBHOMH
IPHBOIUT K NEPErPeRy H3MALMK M BRICTPOMY BHIXOLY €€ M3 cTpod. Heqo-
TPY2Ka, XOTA ¥ He OKa3hIBaeT OTPHULIATENBHOTO BAHAHHA HA H3OAALHIG
06MOTKY, HO BefleT K HeLOUCTIONhA0BAHNIO SAeKTPOABUTATENS, YXYAIIEHHIO
ero KILJ u cos ¢. Tak, npu 50 %-HOH Harpy2Ke KpYNHHEIX JEKTPOABHIA-
Tenel cos ¢ yMeHbUIaeTcA Ha 15 %, a4 y MeNKHMX aneKTpoABHratenei —
a0 30 %. CrepoBaTeBHO, B TPOLECCE SKCIUTYATALMA HACPYAKY HeoffxomiMo
KOHTPOJIHpPOBATE.

Jlas KOMTPO/IA HAMPY3KH ACHHXPOHHOIO MIEKTPOABUTATEIA MOIHOCThIO
cBre 30 KBT B oAHY M3 ero $a3 yCTaHARTUBAIOT aMII€pMETP, Ha wWxane
KOTOPOTO KpacHoH yepTolt oTMedadT 3HAUeHHMe CHIB TOKA ABUTATENd
Ha 5 % BhIIe HOMMHAILHOH. [Ipenen u3MepeHHA aMIIEPMETPa BHOHpaloT
NPAMEPHO 110 YABOSHHOH cite padodero Toka gsurarend. Ha neprog mycka
JABHUTATENA AMIIEPMETP ITYHTHRYIOT.

Jaa KOHTPOJIA HaTPY3KH MIeKTPOABUTATENCH Mok U cpeHel MOIHO-
¢tH (Ao 30 KBT) aMmepMeTp YCTAHABIUBAKT B TOM CIy4ae, 0 DeTryaupy-
£TCA 3arpy3Ka paboueit MaITHHEL

B mpollecce 3KCIUTYaTALIMY HATPYIKY SMeKTPOABUTATENSH MOMHO TaKoKe
KOHTPOAWPOBATS € TIOMOMNTBI0 TOKOH3MEDUTEMRHREX Kaemel 11-91,

OT TOKOB KOPOTKOIO 3aMBIKAHWA ACHHXPOHHBIE 31€KTPOABUTATENN
3aMNIMAINT OPEA0XPAHHUTEAAMHA H ABTOMATHYECKHUMH BRIKIFO9aTEAAMMA
€ MMEKTPOMATHHTHEIMH pacleMATENAMH; a 0T NeperpysoK — TeIVIOBRIME
pene, BCTPOCHHBIMM B MATHMTHRIE NYCKATENH, HAH ABTOMATHYECKMUMH
BEIKTIOYATENAMY ¢ TEIVIOBHIMM PacLIelIATeTAMM.

TeMnepaTypa Harpeba 3MeKTPOABHUTATENA IaBMCUT OT ero Harpyaku
¥ penaiMa paboThl. C YEETHYECHWEM HArpy3Ky TEMICPaTypa BO3PACTAET, 9TO
YCKOPAET CTAPEHHE HVIEKTPOUIOAALMOHHEIX MATepHance. [1osroMy Bonpoc
0 KOHTDPOJAE TEMIEPATYPH BIEKTPOJABUIAaTeNd B MEPHO] SKCIUTYATALHN
TaK BaxeH. [IpH HaJAMYHH AOCTATOYHOIO ONLITa TeMMEepaTypy OTACALHHX
yacTed SASKTPOABMIATENA MOXHO OIIPEAEINTE HA Oy, [IpH 3TOM, ecIH
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NAfioHL BbLACDXUBAET TEMNEPATYPY HAIPEBA, TO MOMKHO CUHTATE, YTO ABH-
raTeib He EPerpeBaeTco.

TeMneparypy HacTeil 3MeKTPOABHIaTENA MOKHO HIMEPATE TaKKe CIIHp-
TOBREM TEPMOMETPOM. HPH aToM AnAa YJI'Y'-II]IEHHH Termonepe,qatm IJJHPHK
TepMOMeTpa caegyer o0epHyTE aMOMUANEBoH ¢oseroi. Bo uabexanne
NOTEPS TEMAOTH TEPMOMETDH B MECTe MPHIOKEHHNA [TOKPEBAIOT BOIIOKOM
HAM BaToit.

[IpH MCIOJB3OBAHKMH PTYTHHX TEPMOMETPOB He0OX0AMMO MPHHHMATh
BO BHHMAHHME BJAMAHHE NEPEMEHHEIX MATHUTHHX IOACH, KOTOPEIE MOTYT
BEI3BATH YBeIHYeHUE NIOKA2aHUH TepMoMeTpa. [[osToMy B MecTax, TAe gefi-
CTBYIOT CHIBHEIE MAPHHTHEIE THJI, TeMIepaTYPy YacTeil 31eKTPoABHTATeNA
cefyeT A3MepATh CTHPTOBHIMHA TepMOMeTpaMH. IIpH N3aMepeHHH TeMIle-
PATYPHI DNEKTPOABHTATENS TEPMOMETPaMH HEOOXOANMO YIHTHBATE TIEpe-
naj TEMIEPATYP MexXAy CTAHHHOH W 0OMOTKOH, a Taioke Mex gy n1o6oBo#H
H MA30BOH JacTsv# 0OMoTIH. TTOCKONBKY TEMIIepaTypy KOJUIEKTOPA M KOH-
TAKTHRIX KOJAEI, HAMEPAIOT OUIE OCTAHOBKU ANEKTPOABHIATENA B TIEPHO]
Hayana ero OXJAMACHMMA, TOMHOCTH PedybTATOR MAMepeHHH 3aBUCHT
OT BHIGOpA poda TepMoMeTpa. 3Aech MelecoofpasHo HUCTIOABIOBATL TePMO-
MEeTPBI ¢ MATOH TeTIoBOH HHepLHeit.

[py oNpeaeIeHHE TEMITEPATYPH NOSUUITHHKOE CKONEXEHHMA TEPMOMETD
MQKHO NMOMEL[ATE HENMOCPEACTBEHHO B MACAAHE pe3epByap NOAUINITHHKA,

Temneparypy OOMOTKH MAaMIMHEL MOXHO ONDEAENIHT: O H3MeHe-
HHUIQ €6 OMUYIECKOro CONMPOTURACHHS B NEPUO Harpesa, COMpOTHRICHHE
O06MOTKH MOYEHO HAMEDWTE METOAOM BOJIETMETPA—AMITIEPMETPA WIH MOCTA
TOCTOAHHOTO Toka. B ocnenHeM cmydae TemMmepatypa oMoty (°C)

tos =M{235 Fi )+, (5.3)
R,
TZe £, — TeMITepaTypa 06MOTKH B XQIIOZHOM COCTOSHIN, °C; Ry — CONPOTUB-
aeHMe ofMOTKH OpH TeMmepaType t;, OM; Ry — conpoTHBACHHE 06MOTKH
B NEpPWCA HarperaHud, OuM.

[penenbHO ACOYCTHMEE [IPeBRINEHHA TEMIIEPATYPE OTASNBHELX JacTew

(°C) anexTpOABHraTeIeH ¢ HAOAALMEHN KAACCA HATPEBOCTOMKOCTH A IpH

TeMIepaType okpyKatomei cpeaul 40 °C MpHBEAEHR! HIDKE.

O8MOTEK

£TaToOpa 65
dasnoro poropa 65
AKOPA W BOIOYHIEHUH 65
KoHTakTHEI® KOABILA 70
KomaexTopwl 65
TMognmmHKHKH

CKOJBKEHMA 40
KauyeHHA 55
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5.4. (nocobbi cywIxs u3onAuuM obmoTok anexTpoaBHraTenei

B nponecce 3KCINMYAaTalMH, TPAHCIIOPTHPOBAHMA M XPAHEHWA H307-
IMOHHHE KOHCTDYKITHH SAEKTPOARMTATEICH NOABEPraoTea BosAeHcTBHIO
oxpywarome# cpegtl. TIpH 5ToM OHUM ypAamHaloTeA. [Tonajgamvie BJIaTH
B 00OMOTEY OIDMEOIUT K YXYAWIECHIIO AU3EKTPHUIECKIX XapaKTEPHCTHK H30-
JIAITMM ¥ IPEXACBPEMEHHOMY BRIXOZLY SACKTPOABHTATENA M3 CTPOA.,

CTeneHs YRIaKHeEA 00MOTOK IEKTPoABHIaTeAeH HanpKeHHeM A0 500 B
CIBAVET KOHTPOIHPOBATS [0 MIMEHEHWIO COMPOTHBACHHA H3oramH R, Cornpo-
THRIECHVE VROAANMY M3MEPAIOT METAOMMETDOM HanpsmkeHueM 500...1000 B
MeRy dasamMu 1 Mexay dasamu H kopnycoM. CONPOTHRICHHE M3QIAIHK
(MOm) cOmorok mpu remueparype 75 °C Aomxno GHTH He HIDKE DacCIiTAH-
HEIX 1o hopMyne

U
1000+0,012,°

rae U, — HOMHHANRHOE HANPKEHWe ABMraTend, B; P, — HOMHHAIBHAR
MOIIHOCTE JBHTATENA, KBT.

TpaxTraecky CONPOTHRICHAE HIMIAIH GOMOTOK ICKTDOABHTATENEH
HanpsxeHueM go 500 B aomieo GHTE He Huse 0,5 MOM. Ecau neper IycKoM
CONpPOTHBIEHNE M30MANMH 06MOTOK OKAMETCA HWKE HOPMHPOBAHHOrO,
TO AMEKTPOABUTATENS CAEAYET OPOCYIMTE, CYMECTEYET HECKILKD CIOCOG0R
CYIIKM: KOHBEKTHBE2A (B CYIMHALHEIX Ikadax); TOKOBAA; MOTEPAMH B CTAIH
CTaTOpa | Ap.

B nponecee cymmc obmMoTok moduM cnocofioM HeoSX0AMMO KOHTPOMH-
POBAThH TEMIIEPATYPY CYIMKH M CONMPOTHRIEHHE HIOIAIHM. [IpH 2TOM TeMITe-
parypa goypEHA GBTH HE BBIIE IMIPEASHEO AONYCTHMOM /UIH ZAHHOTO KIACCA
HArPEBOCTOHKOCTH MIOAIMIL.

B nepBrIi MepHoZ CYIIKH CONPOTHRICHHE H30/AINH 0GMOTOK HECKOILKO
CHIKAETCH, CAH MA0UuA OhUla yRIaxHeHa. 34TeM, KOIga HaTHHACTCH
yA4neHHe BAarM U3 M30/IANIH, OHO BOSPACTAET M IIPH AOCTICKEHWH PaBHO-
BecHOi BAXHOCTH cTabummsnpyercd. MaMenenue TeMITepaTypH ¢ U COIpo-
THBACHHA MIOAMIHH R, YRA2RHeHHOH o6MOTHH TIpH CYIIKe DOKASAHO
Ha pHc. 5.2. CyIKa CIMTaeTca OKOE9EHHOH, ECAM 3Ha9EHIE CONPOTHE/ICHHA
VBOMALMM OCTAETCA HEM3MEHHEM B TETeHMe Bpemenm © = 1.,.2 =,

f t
Ry o= B

T

Ry, = G4

i
l-q—‘t, ———— Ty —

Puc, 5.2, 3aRMCHMOCTL TAMNAPATYPE § W CONPOTHRAGHMNA W3ONALMA R,
oSMOTOX PIQKTPOABMIATNA OT BPRMGHMN T NPH CYLIKS



Ec/m 06MOTEA VIEKTPOABYTATENT CWIKHO YBAARKHEHA ¥ CONDOTHEACHHE
M30JIAIIMH TTOC/AE CYIIKY GCTAETCHA HEDKE HOPMEL, CIefyeT OPOBECTH MHKIY-
HecKyx cymky. B aToM wrygae npomecc Cymku CKIEAKEBAETCA W3 NEpPHOII-
TeCKIX HATPEBAHMA H OXTaERZeHIH ofMoTKH. [IpH oXnaxAeH 0GMOTKI
BJIATa MEPEXONMT OT H0Mlee HATPETHIX BHYTPEHHNX YIaCTKOB K IOBEPXHOCTH,
H IIpoIiece CYIIKY YCKODAETCA.

KosBexTEEHAA cymika. OCYIIECTRIZETCH B CIEIMANLEEX CYyIIILHEX
meadax. McToIENKOM TEIIOTH MOTYT CAYKUTE 4P, MEKTPO3HEPIAE Wi
raa. Bo Bcex wIyvasx TeIIOHOCHTENEM ABIAETCA HArpeT:ii Bozgyx. [Ipu
8TOM crocofie CYIIKIX TEIUIOTa NEPEAAETCA OT CTATOPA K 00MOTKe, MoaToMy
HAPYAKHEIE €€ CION BHICHXAIOT SHICTpee, 1eM BHyTpeHHRe. Jia Garee pas-
HOMEPHOTO YAANEHAS RATY M3 HAOANMH CAeAYeT TEMIEPATyPY B CYIIAIL-
HOM mXady NOAHNMATE ITOCTENEHHO.

ToxoBaS CymKa. 3aKMEOYAETCA B MDONYCKAHUH 10 oiMOTKAM SEKTDH-
WEeCKOro TOKA MOHIDKEHHOTro Hanpsaerud (15...20 %). IIpu sToM Temrora
reHEpPUDYETCA HENOCPEACTREHHD B IPOBOAHUKAX OGMOTKY M RiIATa TIEPEO-
H294NBLHO YEANAETCA M3 LEHTpa MROASUMOHHON KoHCTpYKOwH. Cymke
MoxeT GLITE TOABEPrHEYT cOOPaHHE MEKTPOABUIETENE MIH OMH CTATOD.
HcTovHuK MATAHKA MOXKET GHTH KaK MOCTOAHHOTO, TAK ¥ MepeMEHHOro
ToKA. B ciiydae cymxu nepeMeHHEM TOKOM TEIVICTa AOTOIHNTEALHO BRIIE-
JIAETCA B CTATM CTATOPA 38 CIET NMOTOKOB PaCcCEABAHMA,

IMpORGAMTE TOKCBYH CYIIKY MOMHO OZHO- HAM TpeX(asHEIM TOKOM,
CxeMa coevHeHWs 06MOTOK 4, b, € CTATOPA ACHHXPOHHOTO 3MEKTPOABHTA-
TENIA NpH CymKe OPHBEAEHa Ha pHc, 5.3, B NpaxTHke B Ka9ecTBE MCTOY-
HHAKA MMTAHKA A CYITKH MOXHO MCTIONIB30OBATE CBAPOYHEDT TpaHcdopMa-
TOp. TOKOBEIE METO/ SHAYHTENLED COKPAMACT MPOAGKATENEHOCTE CYIIKH
[0 CPABHEHMIO C KOEBEKTHUBHEIM.

Puc. 5.3, Cxama TOKOBOR CYLIKH 06MOTOK BROKTPHYSCIMX MALUMH:
1 — ofiMoTHH; 2 — NOTEHIMAN-PETYIRTOP

CymEa DIOTEPEMHE B cTamM, IIpy aToM cocobe HarpeRaHMeE SAEKTPO-
ABUTATENA OCYIMECTRIAETCH MHAYKUMOHHEIMY TOKAMM, BO3HHKATOIIIMI
OpE ODpONYCKAHMM NepeMeHHOro TOKA M0 cOemHanbHOH, HaMarHWIwBa-
womeif ofMOTKe, HAMOTAHHOHK HA cTATOp. HaMarHmauMEamwmyo o6MoTKyY
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BHIIOIHAKT H3OAMPOBAHHHM NPOBOZIOM. [N DETYIMPOBAHMA TeMIepa-

TYPH HArpeBa yana BAKMIIYIC 0GMOTKY CeKNHOEMpYIoT. Cxema
CyIIKK 06MOTKM CTaTopa NPHBEAEHA Ha pHC. 5.4.

Puc. 5.4. Cxema cyliky oSMOTOK SNSKTPNYSCN MALIIMH NOTEPAMM B CTANN:
1 — crarop MamERN; 2 — HAMArEHIHEGOMA o0MOTKA

Ypcao BUTKOE HaMarHHIHBalomeHd oMoTKH

we Y
4,44BS,’
rhe UV — HanpmxeHue HCTOYHHMEKA IDTTaHuA, B; f — wacrora, I'm; B — wmar-

HWTHaA HEAYKUWAL B CIIHKE cTaTopa, T; Sy — IomaAh NoIepedHOre ceye-
HUfl CTIMHKH CTATOPA, M2,

(5.5)

S =kca‘.l _nxnx)hc

rae k. — xoa¢xpripienT 3anoIHeHHA TAKeTa cTaneo; k., = 0,93...0,95; [, —
OOJHAA JJMHA CEPAETHMKA, M; M, M 8, — THCI0 ¥ IIMPHHA BEHTIWISIMOH-
HHIX KAHANOB; i, — BEICOTA CIMHKA CTATOPE, M.

5.3, Hanpoxe 0L Th MATHNTHON NonA H (/M) smexTpoTeXHenaE cTanel

B SEENCAMOCTH OT isynaym B
AN Mapxa snexrporexamaeckoil craam
911—313 341—243
0.5 225 280
0,6 287 331
0,7 319 382
0,8 334 445
1,0 382 554

CHIA TOKA B HaMarHmuMpalomell o6MoTKe

I= ’dwm°, (5.7)

TAe H — HampAHeHHOCTh MATHHTHOO TIOJIA CTATH IMpH MAKCHMATBHOH Mar-

HITTHOM HEAyKWH, A/M (Tabn. 5.3); D, — cpearni AuaMerp, cOOTBETCTBY-
oMM cepesMHE CIIEHKH CTATCPR, M;

Dy =Dyg —hy, (5.8)

rae D, — BHeIMHW AaMeTp aKTHBHOH CTaIH, M.
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MomuocTs cyinmku (Br)

P=pG, (5.9)
e P — YASJBHHE NOTEPH B CTWIH CTATOPA Ha 1kr CTaJIH, BT/RT,
Maaykrma B, T 0,5 0.6 0,7 0.8 1,0
YAebHLIE TOTEPH p, Br /KT 0,55 0,79 1,1 1,4 2,2
G =24,5D,8,, (5.10)

rae G — MACCA AKTHBHOH CTAMM CTATOPA Hes 3yBuoBaro ¢aos, Kr.

B mrepBHIii MOMEHT CYIIKH A1 YCKODEHHA PasorpeBa cTaTepa yBe/du-
BAaKT MHAVKIM A0 0,7...0,9 T, a 3aTeM MpH JOCTINKEHHHM HeoOXoauMOoit
TEMIIEPaTYPRl NMEpPeKNo9eHneM Ha GOJbIIee YHCI0 BUTKOB YMEHRIIAIOT
ee 1o 0,4...0,5 T. TlocheJHAMH ABYMA cNocoGaMH MOXHO NPOCYIIHTDL
oBMOTKY ANEKTPOIBHIATENA HA MECTE ee YCTAHOBKH Oea pazbopku.

5.5. Texnuuecxoe obcnyHBaHHE SNEKTROABUraTENEH

CHucTeMOH TLTAHOBO-TIPEAYTIPENHTEIEHOIG PEMOHTA M TEXHHYECKOTO
06N HMBAHMSA 31ekTPOOBODYIOBaHHA, HCMONbIYEMOTO B CEbCKOM XO35H-
cree (ITTP3cx), MpeAycMaTPHBAIOTCH CNeAyIOmHe BUAK paboT:

a) TpoH3BOACTBEHHOE TEXHHYeCKoe 0BCTYKHBAHHS, KOTOpOE OCyImecT-
BAAET Mepconan, obonprusaonii pabodue manmmael. OHo 3aKmovaeTcH
B eKeJHEBHOM OCMOTDE 3/eKTpoOGOPYAOBAaHHA, OUHCTKE €r0 OT TIHUIH
¥ PpsisH U YeTpaHeHHH MeTKUX HeHenpaBHocTedt,

6) TeXHMYECKHe OCMOTPH (VXOZH), KOTCPHE TPOBOAAT AAA OIpefe-
NeHMA COCTONHHA aNeKTpooBGopPYAOBAHHUA W BEIABIEHHA ofbeMa NoAroTo-
BHTENRHRX pa60T, NogNeKamMKWR BRINNOJTHEHHIC TIPH O9epeAHOM PEMOHTE.
B mepHoA TEXHIUECKHUY OCMOTPOB YHCTAT 050PYIOBaHME H YCTPAHAIOT Mel-
KHME HEeMCIpaBHocTi Des pasbopky. OcMOTPE BRITOMHAIGTCA SJIE€ KTPOMOHTE-
PaM¥, HMEOLLMMH cTelleHs KBarHgukanun {rpynny) He Hioxke 111, B nepuog
eCTECTEEHHEIX OCTAHOBOK pabowmiix Mamut (B obefeHHEIH NepeprB, Depe-
CMEHOK, BO BpeMs Iay3 B paboTe IPHBOAA H T. I1.) }

B) TeKYMH#H PeMOHT, KOTOPLIH NPOBOAAT ¢ pasBoproil obopyaoBaHuA.
l'Ipl{ 3TOM BHIIOJHAIOT BCE OIEpAIIMH TEXHHYECKOTO ¥XOoja (OCMOTPHJ,
a TaKKe 3aMEHAIOT WIH BOCCTAHABIHBAIOT ASTAMHM HWIH Y3/H, CPOK Oy KO
KOTOPHIX paBeH MEXKPEMOHTHOMY neprogy. TEKymHi peMOHT BRITIKVIHAKT
IEKTPOMOHTEDH, HMEIMINE CTeNeHb KBaTHGWKanwy ue Hieke 11, b cmenp-
aNkHoli MacTepekoif. [Ipy 3aTpyAHeHUN TpaHCIOPTHPOBAHMA o6opyLoBa-
HIA TEKYIMH pEMOHT MOMKHO NPOBOAHTE HAa MECTE YCTAHOBKH.

TexuuyeckHe OCMOTPHI (YXOALI) M TeKYI[He PeMOHTE TPOBO/AT MO 3apa-
Hee cocTaBNeHHOMY TUIaHy. CMaskKy 3aMeHsAIoT 110 ClieHanbHOMY Tpaduky,
KOTOPLIH Jo/ukeH GhiTh YEA3AH € IUIAHOM MpOBeAeHHA TeXHHIECKMX OCMO-
TPOB M TEKYINHX PEMOHTOB.



B koHIE rofa WM Ce30HA JKCILIYATALMM ANA YTOUHEHHA COCTOAHUA
IEKTPooSOPYAOBAHMA NPOBOIAT CE30HHOE OBCTYKHBAHME.

[IpoAOTHUTENBHOCTE MEXOCMOTPOBBIX U MeXPEeMOHTHEX MepHoA0E,
corfnacHo cucreme IMMNPIcx, mpuBegena B rabn. 5.4.

Texriuyeckuil yxod 3a aCHHXPOHHHMHA 2/I€KTPOABUTATSIAMH IPEIyCcMa-
TPHBAET CIETYIOIIHE ONEPaHH:

1) OMHCTKY OT OBUIH H IPA3H, OCMOTD MIEKTPOABHIATEA, MPOBEPKY CTa-
HHHH H NOAIIAITHWKOBRIX [UTOE HA OTCYTCTBHE TPEINHH;

2) UpoBEepKY 3aTSKKH KPeneXKHHX AeTarell, KpelvieHnA K dyHaaMenTy
Y paboueft MAITHHE, WIOTHOCTH NOCAIKN ITKUBA, MOAYMy{TH HIH 3Be3-
AOUKH;

3) mpoRepKy M PEMOHT 3a3eMITeHHS;

4) oCMOTD M PEMOHT BRIBO/IOE;

5) MpOBEPKY COCTOAHMA WETOK, KOHTAKTHEIX KOMET, IIYCKOBGIC PEOCTATA
M COSAHHHTENEHEIX POBOAOE (B AMEKTPOARHTATENE ¢ (A3HEIM pOTOPOM);

6) mpoBEpKY CMazKH B NOAMMIHUEAX, [IpH HeoOXOAUMOCTH e¢ monoI-
HAIOT AC 2/3 ofbeMa KaMepH;

7) NpoBepPKY NMOAMHIHKUKOE Ha OTCYTCTBHE 3aefaHAA M 3afleBAHHA
poTOPa O CTATOP;

8) PIIIYEHME AAEKTPOABUTATENS M NPOBEPKY CTENEHW HArpeBa Kop-
Oyca ¥ DOAUIMIIHMKORKIX [IHTOR TIPH OTCYTCTBHH [IOCTOPOHHHX IIYMOB.

5.4. NponoAUTENbHOCT MENOCMOTPOBHIN H MEMPEMOHTHMX NEPHOAOD

OGopynoeaane [IpoaCCAFTENEHOCTE NEPHOAOE Mepuo-
AMIHOLTE
:IIEJKAY TeXHH MExIy 'i':[l:]yﬂ- am
lind P CHMAAKHA
AaMu, auei TAMH, Mec

B NIOIIIHIT-
HAKAX, Me

SAEKTPONBUTATENH TepeMeH- 45 12 6

HOTC TOKA B THCTHX CYRHX

oM enleHHAR

Ta e, B NEUTLHEIX IOMeIIEHUAX 30 6 4

(MTYHKTE WA HeXH TpHIOTORAS-

HHA KOPMOE H Ap.)

To> e, BO BAAKERR M ChIPRX 15 6 4

MOMEMEHHAR {A0A0KATKH,

KOPMOKYXHM} H Ha OTKPHTGM

BOZAYXE NOA HARECOM

Te e, B cHIpEX M 0c0b0 CLIPBIX 10 6 4

TICMEIIEHHAX £ BRIIENEHWEM

AMMHAKA {AMBOTHOBOTYECKHE

TIOMETIEHHA)

MeLleHHA)

pumeyanue, s OOpedeieH A NPOACLKHTENBHOCTH paboT sAeKTPOABMTATENEH IPH
0/AHOI CMEeHEe MPUBEASHHHE JAHHEE YMHOKAOT HA KOagdULMEHT 1,4, MPU TPEX CME-

Hax — Ha 0,6.




B ofmeM mekyueze peMonma aCHHXPOHHAIX JAEKTPOABHIaTeNel BXOAST
CISAYIOITHE OIEPALHH:

1) ouHCTKa 3A€KTPOABATATENA OT TIEUIH H FPA3H, OTCOEAWHEHUE TIUTA-
I0IOMX [IPOBOAOB H 3a3eMLAIOIONX IIHH, 4 ¥ SAeKTpoARuTaTeneh ¢ dasnum
POTOPOM — NPUBGJAOB MYCKOBOTO PEOCTaTa;

2) oTCORAMHEHHE SNeKTPOABUraTe s oT paboueil MAMHEI M AOCTaBKA
€70 B PEMOHTHYE) MacTEPCKYIO;

3) pasbopka 3MEKTPOABUIATENA H M0 09HCTKA OT NMBUIM H [PA3N;

4) OCMOTD MOBEPXHOCTH CTAAH CTATOPA H POTOpPa H 3d9YMCTKA MECT,
MOKPHTHX KoppozHei;

5} npoeepxa UEAOCTHOCTH W PEMOHT H30/ISALMH JIODOBELX YacTed 00MOTOK;

6) M3MEPEHHE COMPOTHBAEHHSA H3OMALHH 0GMOTOK MERIY bazamu 1 Kop-
MYCOM NPH MTOMOLY MeraoMMeTpa Hanpsaxkennes 500...1000 B. ConpoTus-
AeHHE WAONALMH AODKHO 66T He MeHee 0,5 MOwM. TIpH MeHbIIMX 3Hade-
HUAX COTPOTHBASHUA H3MIAIIHH 0GMOTKY CYIIIAT;

7) mpoBepka 0GMOTKH Ha OTCYTCTBHME MEXEBHTKOBOIO 3aMEIKAHUA NMpPHU
MOMOIOH 3JACKTPOMArHNuTa H CTaAbHOM IACTHHKHM AHOD MOPTATHBHOI'G
AedeKTOoCKOTIA;

8) npoBepka COCTOAHHA H PEMOHT BHIBOJHEIX IIPOBOAOE 3JICKTPOABHTA-
Tena;

9) mpoBepka COCTOAHHUA KOPOTKO3AMHIKAIOIMINE KoJell ¥ BeHTIWLANCH-
HEIX NOMATOK KOPOTKO3AMKHYTOTO POTOPA;

10) DIHCTKA MOAIMHIIHAKOB Ka9eHWA OT CTApOil CMa3KH A NpOMEIBKa
nx GeravHOM. [TpH HEOGXOAMMOCTH CMadKy 3aMEHAIOT;

11) mpoBepka 3a3opa MeXAY CTATOpOM H poTtopoM {(Tabn. 5.5);

12) cBopka aNEKTPOABUTATENA W TIPOBEPKA CBOOOAHOM BPAMeHns paTopa
B ofie cTOPOHN, OKPACKA KOPITYCa;

13) nmyck wIeKTPOSBHraTenq Ha XOIOCTOM XOLY AN NPOBEPKH OTCYTCTBHA
HOCTOPOHHUX TIYMOEB; M3MEPEHHE CHAH TOKA M MOTEPh XOMOCTOTO XOXA
(MX 3HaTeHHUA JOLKHLI COCTBETCTBOBATL HOMUHANBHBIM);

14) ycTaHORKa 3MEKTPOABUTATENA Ha pabodee MECTO, MYCK COBMECTHO
¢ pabotel MATMHOH A1 NPOBEPKH NMPABHALHOCTH €rC BpaleHna H OTCYT-
CTBHA BHOpalHH.

5.5. JlomycTuMble 3H24EHHA BOJAYIIHOTG 330D (MM) A0 NXPOHHBI INEXTPOABMTaTENeH
NP p23ANMHBIX Y3CTOTAX BPALLEHUN

Monguoers anexTpogsurarean, kBt Yacrora spaigensa, mam-!
500...1000 3000
Aol 0,25 0,3
1,1..20 0,3 0,35
2,l...7,5 0,35 0,3
7,6...15,0 0,4 0,65
15,1...40,0 0,5 0,8

a2



5.6. OcobGeHHOCTH IKAINYaTALMM SNEKTPOABHIATENEH
MOTPYMHbBIX HACOCOB

[TorpyxHHe 3MEKTPHYECKHE HacocH (puc. 5.5) mpeacrarmaior coboit
ArperarTH, COCTOANIME M3 IEKTPOARKTATEA, HACOCA M PAAA BCIIOMOTATENE-
HBIX Y3/I0B, ¥ OpeTHa3HaYaIOTCA AAA OTKATKY YTHCTOH BOAH M3 apTesHaH-
CKMX CKBAWHH. IEKTPOABMTATENs HOIPYHHOIC Hacoca — TPexdasHeii
aCHHXPOHHRIH ¢ KOPOTKO3AMKHYTEIM POTOPOM CTIENHANLHOID HCTIOTHEHN.
DEeKTPOHACOC KOMIUIEKTYETCA CTAHIUEH YIIPABIEHH A, KOTOPAI HPEAHAZHA-
TeHa /IS PYIHOTO M ARTOMATHYECKOr) YIDaRIeHHs ero paloroil, a Takke
I 9aITATE SAeKTPOABKMIATE/NA OT ABAPHIHEIX DEXIMOB,

Puc 5.5. Norpyssiol aneKTpoHacoC:
1 — ofmoTra; 2 — cTarop; 3 — poTop; 4 — Ba MICKTPOIBETATEA; 5 — CICLHAMbHAS
raifxa; 6§ — KopIyc DOAIMNEAEKE; 7 — ETYIKE; 8§ — KosLo; ¥ — Gorr; 10 — mara;
11 — ynnoreerme; 12 — mogmaTHMk; 13 — KODITYC DIOAOATHAKA



TepeA MOHTROM arperata Ha CKBAKWHE MPOBEPAKIT, HACKONEKO CBO-
foaHo Bpamaercsa Ban Hacoca. Ecta poTop He Bpamaercs, OTCOEAHHSIOT
HACOC OT MIEKTPOABUTATENA H IPOBOAAT COOTBETCTBYIOMIEE PErYANPOBAHHE,
BHauane npopepaioT oceBol 3a30p Bana. [IpH HeNPABWILHOM OCEBOM pery-
JHPOBAHHY VIeKTPOIBHTATEIb MOKET BHITH U3 cTpod. [lepes BRIIOYEeANEM
WEKTPOHACOCA TTPOBEPAIOT MEKTPHYECKYIO M MEXaHHIECKYH) CXEMHE YCTa-
HOBEM. KoneBaHHA HATIsIHEeHUS CeTH He LOMKHBI NpeBsimaTh +10...-5 %.

[lepRoe BRAKYCHHWE 3EKTPOABUTATENA MOMHO OCYIIECTRAATE TOAbKO
Yyepes 2 4 NocJie NOTPyKeHHA arperara B BOAY, KOIAa [ONOCTh HETepMeTH-
3HPOBAHHOTQ SAEKTPOABUTATENS 3alOIHUTCA BoAoH. TpH repMeTHaany
ANEKTPOABHIATENT {a 3TO IIEJIECOOGPHB\HO H IIPpFIMEHAETCA B HACTOAIIEE
BPEMS) €r0 NOACCTE 3APAHEE JANONHAKIT THCTOH AUCTH/LTHPOBAHHONA WM
UHrHGHpoBatHol BOZOMH.

B mipouecce skCILTYaTaOUM CHCTEMATHYECKH KOHTPOJHDYIOT HCIIpaB-
HOCTH NPHOOPOB U CTAHIMA yIpanienns. Cima noTpebaaeMoro aneKTpo-
JABUTATENeM TOKA He AQDKHA NPEBHMIATE AOTYCTUMYIO.

OCcMOTD cTAHIMM YTIPABACHUA IDOROAAT He peXe OJHOTO paza B Mecdll,
[Ip¥ 3TOM OPOBEPAIOT 3ATAKKY KpelleKHEX GONTOR, a Takie COCTOAHHE
KOHTAKTOB TMycKaTenA U pene. [ToArOpeBIINE M OKHCIHBITHECA KOHTAKTEH
3a9MINAIOT.

C eZblo MpeAyTpexkIeHUA BEIXOAA aTPeraTa U3 cTPod NepuoIHYecKH
MPOBOAAT er0 JEMOHTAX, npodUIAKTHIECKHH OCMOTP H 3aMeHy HW3HOLIEH-
HEIX JeTaneif. [lepHoaIHOCTE TPOBEAEHIA MPOGIIaKTHIECKHR OCMOTPOE
YCTAHARIWBACT 33BOJ-U3rOTORUTEIE,

KpoMe 3ToTo, HACOC OCTAHARAMBAIOT, JEMOHTHDYIOT H OCMATPHBALOT,
ecH MoTpefaAeMAad CHAA TOKA BAEKTPOABUIATENA NPEBRIUAET JOMYCTH-
MY, 4 TaloKe KOIAa mpeKpaTwlach WiIH CHMSKIach Hosee 9eM Ha 25 %
moa49a BOAH.

5.7. HeunpaBHOCTH SNeKTPOABUTaTENEH NP SKINYATALIUN

B nponecce 3KCInyaTalHH MEKTPOﬂBHPaTeJTEﬁ BO3HHKAKT pas3Jjnd-
HEI€¢ HEHCNIPABHOCTH, KOTOPBIE MOI'YT IDHBECTH K OCTAHOBKE MEXAHH3IMOR
W HX IoBpesificHII. Cpedl HEUCTIPABHOCTEH 3NeKTpA9ecKoll YacTH JBHTa-
Tenel HauBonee pacpOCTPAHEHE! 0GPRIBEI, MEXAYBUTKOBLIE SAMEIKAHMA,
3aMEIKAHNA Ha KOPIYC WA Mexay dazamMu. MexaHIYecKkHe HeHCIIPABHOCTH
34KMOYAIOTCA B HADYIIEHHH LEHTPOBKH ArPEraTon, OCAabNeHHN MOCAAKY
NIKHBOB, TTONYMYGT MM 3Re3fouek, oclNableHUN KpedexHBIX AeTatel,
HeZOCTATOUHOH HeCTKOCTH dYHAAMEHTA U T. A, CIeIcTBHEM MeXaHHIeCKHX
NOBpeXRACHUIH MOXET OBITs NEpPerpep MOAWHITHHKOE CKOMBKEeHUA, KOTOPLIT
MPOHCXOANT MO TIPHYHHE 3aMEACHHOTO BPANIEHHA KOJEl MH CryINeHHs
MaCiaa, 4 TAKICKEC H3-33 HeﬂpaﬂHJleD.ﬁ LCHTPOBKH MAIMHMHE H MEXAHH3IMA.
Jas yeTpaHeHMs 3Toll HEHCTIPABHOCTH NMPOBEPTIOT CMASHBAIIHE KONBLA
H NIpH HeoBXOAMMOCTH 3aMEHAIOT VX, 3arycTeBllee MACAC 3aMeHSICT ApY-
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riM. ITpy HAPYIIEEMH OEHTPOBKH NPOBEPAIOT OCEBYIO0 IHHHMK) BANOB M DETY-
JHPYIOT TOIHOCTD YCTAHORKY MATIVEHEL

IMeperper DOAMMHNHHUKOR KAYCHWA MOKET BOIHWKHYTH BCISACTBHE
HEOPaBWILHEOH YCTAHOBKH DOAMMITENKOBOrD IETa. B 5ToM crydae ero pas-
GHpPAIT ¥ YCTPAHAIOT 3a6faHVe | Iepekochl. [IPoBepamT NPaBHALHOCTE
Ioca, M TIOAITHITHWKOBEX MHTOR. Tleperpep MOAMMIMITHNWKA KaYeHHA MOKET
ORITh BEI3BAH TAIOKe TOX0H IIeHTPOBKOH MANDAHEL M SarPAIHEHHEM CMAKH,

Bubpanmna MAMIMHE MOXET BOSHMKHYTH BCISACTBHE HENOCTATOTHOM
MECTHOCTH QYHAAMEHTE, ocnabNeHHa KPeNeKHEIX JeTanel 1 HapyIeHHA
[EeETPORKY ZRMTaTeNd ¥ pabouell MamMELL. KpoMe Toro, mpuamHoi pubpa-
ITHH MOXET CTAThH HEYPARHOBENTEHHOCTE BPAMMAIDIMXCA JacTell MamWHE,
TT0 MOXKHO YCTPaHHThL GanancHpoBkoil. JooycrnMan BrOpanHa mojmmm-
HHUKOB (M), KOTODYIO MOMHO MAMEPUTE BROporpadgomM, npusefeHa HIKe
B 3aBMCHMOCTH OT 9aCTOTH BpaeHHS Bajla MAITHEEL:

YacToTA BPAICHEE, MEH 750 1000 1500 3000

YapoeHEAS AMIUIETYZA KOIeOanmi, mm 0,16 0,13 0,10 0,05

B anexmpodsuzamensx NOCMOAHRO20 MoKa Haubonee 9acTo BCTpeda-
IOTCH CAGHYIOIHE HeHCIIPABHOCTH:

npoboil KOMTEXTOPa HA KOPITYC M 3aMEIKAHMA MEXAY TaMeiaMH. 3T
MOXeT HHITH BEEBAHO NOMaZaHHEM ILUIH MEKAY H30AANHER KODIIYCOB M
JaMesied ¥ PaspylIeHWeM MAOMANMH. 3aMHKAHUE KO/UICKTOPA Ha KOPITYC
MOKHO O0HAPYXHTE IPH NOMOITH KOETPOABHOMN JIaMITH M MeTaoMMeTpa,
3AMETKAHIA MEEAY TAMEIAMH — METOAOM MITMBMIETMETpA (puc, 5.6). [pu
3AMEKAHWI MEXTy JAMEIAME CTPEIKA MIWUIMBOANTMETPA HE OTKI0HACTCH;

Puc. 5.6. OnpegenaHue MecTa 3aMbIKEHWA MaNCTY NaMUIAMMA
METOAOM MIWITMBONBTMETPA

npoboit o6MOTKH AKCPA HA KOpHyc. MOMET BOSHHKHYTH BCASACTBHE
PA3pYIOCHFA HIOMAOHH OT JAWTENRHOrO NMEPErpesa HIN MEXAHYIECKOro
OOBpEsEAeHHA. MecTo 3aMBIKaHIA AKODA Ha kopoyc (memieBoil o6MOTKH)
MOXHO 0GHADYKHMTE IPH HTOMONITH MAUTHBOAETMETPA II0 CREME, TIPHBEAEH-
Hoit Ha puc. 5.7. EC/H ceKIlMA 3aMKHYTa Ha KOPIYC, TO KAk TOIBKO K Hell
HAYTHHAIOT MPHOMIDKATE MYTI, MOKA3aHWA MIWLITWEOAETMETPA CHAYANA CHU-
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JKAIOTCA 10 HyIf, 8 IpH JabEcimeM NepeMeIeHuy IyTa B TOM XKe HAIIPAB-
JIEEHMH YBEIHIMBAIOTCH, HO € IPOTHBONO/AONKHEDM 3HAKOM;

Puc. 5.7. Onpegenenne MecTa 3aMbiKaHKA 0OMOTOK AKOPA HE KOPAYC
METOAOM MWUTHBONLTMETPA

O6pLEBH B 06MOTKE SKOPHA, OPH KOTOPHX PAIMEIKAETCA LOENL MEXTY
ABYMA WIH HECKOIBKHMH AaMerami. [[DOHCKOAAT BCTEACTBHE NeDErOpDAHMA
IPOBOAHMKOB H3-38 MEXBMTKOBOTO 3AMBIKAHMA HIH 3aMBIKAHKA Ha KOp-
Iyc, HeKavecTBeHHo#H malticy, BUOpamuM U T, . DTy HENCIPABHOCTE TAKKE
MOXKHO CTIPEAENMTE TIPH TIOMOIM ME/ITHBONETMETPA;

MEXBHUTKOBOE 3aMHKaHME B 06MOTKE AKOpH. BoamikaeT us-3a Hexade-
CTBEHEOX YKIAAKHA CEKIMH B DA3H, MEXAHHIECKIR MOBDEXKACHMIA H0G0BRX
JacTeil ¥ paspymeHHA M3QIAIMH NPOBOJHHKOB BCAESACTBHE TEILIOBOTC
craperva, QGHADPYUTh 3TY HEMCIPABHOCTE MOYKHO IIPH NOMOIH JEKTPO-
MATHHTA M CTANLHOH macTHEKH (puc. 5.8). EQM eCTh 3aMEHYTHE BHTKH,
IUIACTHHKA MPHTATHBASTCH K TEM [TA3aM, IZe JIEWNUT TOBPEXAEHHAA CEKITHA;

Puc. 5.8. OnpepeneHne MacTa MEXBATKOBDIX SaMbIKAHWA B 0GMOTKAX AKOPER
NP NOMOLLM MEKTPOMErHMTE W CTAAIbHOM NASCTHHKM

YCIIEHHE HCKPEeRHd MEeToK. Moxer mponaoiity u3-3a sarpasnenmsn, Gue-
HHA K HEPABHOMEDHOTO H3HOCA KONLTEKTOPAa, PASpYIICHHA IH HEKATE-
CTBEHHOM IPHTHPKH METOK, OCNa0IEHAS MK 38KATHA METOK B 0boiMax,



MecTHREIE HarpeBH 0OMOTKH AKOPA YKaSEIBAHT HA MEeMBHTKOBHE 3aMEIKA-
Hua. Mekperme meTok TONLKO NOZA HATPY3KOH (Ha XOMOCTOM XOAY 371EKTPO-
ABHTATE S HE VCKPAT) YKAIEIBACT Ha HETIPABWILHOE YePeAOBAHNE [JIABHEIX
K ZOMOIHUTEABHKX NOJICOB WIH WYHTHPOBAHME 06MOTOK AOMOJIHM-
TeILHHX NoAI0coB. [IOBRIIEeHAOS HCKPEHE [METOK BOIHMKART TAKKe NIPH
UX CZIBMTE C HEHTpamy;

MOBHINTEHHEI HACPER ANeKTpoABUraTe/st. MokeT DOIHMKHYTE H3-32 MeX-
BHTKOBOTO 3aMBIKAHWA B 00MOTKe AKOPA WIK Bo36y:xaeHHA, 3aMBIKaHUA
Mex Iy TaMe/IAMH, HeOZHHAKOBOCTH 3a30pa MEXKAY AKOPEM H OTAEALHEIMH
IOUIEQCAMH MU T, A.;

[IeperpeB KOAIEKTOPA M IMEToK. MoxXeT HpoH30oHTH Hi-3a OHeHMs KO-
JNEKTOPA, BRICTYIAHMA HAOMALINH MEXIy naMmensmu. Kpome storo, moryr
GHITL YCTAHOBAEHE! CAMIIKOM TEEpAble METKU HIH JaBAcHUE HAa METKH
MOKeT 6HTh CIMITKOM GoAbLIM.

K OCHOBHBIM HEHCITPABHOCTAM OOMOTKH BO30YKACHUA OTHOCATCA OCNa-
GReHHe KPeIUIEHUT KATYIIEK K [OJEocaM, O6phIE BeIeACTEHEe HeKadecTReH-
HoH maifkH coeAMHEHHI, MEXXBHTKOBOE 3aMbIKaHMe M 3aMEIKAHME Ha KOp-
myc. O6pHE K 3aMEIKAHHE HA KOPIIYC JIerko OGHAPYKHTh [IPH NOMOIIH
KOHTPOJEHOH JAMITE HAW MEraoMMeTpa. 3aMKHYTYIO Ha KOPITYC KaTyIIKy
MOXHO OOHAPYKHTh, HAMEDAA NAACHHE HANPMKCHHA MEXAY KaKaoi
KATYIWKOH W koprycoM. ¥ NoBpexAeHHON KATYIIKH ero aHaveHHe Gyaer
HAHMEHbIIHM.

BUTKOBO® 3aMEIKAHHE MOXHO 0OHAPYXUTE IO MECTHOMY HAarpeRy KaTy-
IeK TPW NMPONYCKAHUM N0 HUM MePEMEHHOTO TOKA WM CPABHUR UX OMITdE-
CHIe COTMPOTHRIEHMA.

[IpH 3KCNAYATALHM QCUHXPOHMbIX 3Aekmpodsuzameneil Hale Beero
BCTPEYATCA CISIYICIIHE HEHCIPABHOCTH:

HEBOAMOXKHOCTE OCYIIECTBHTH ITYCK SACKTPOABHTATENA ¢ KODOTKO3aM-
KHYTHIM poTopoM. [IpH BOZHMKHOBEHHHA 2TOHM HEACIIPABHOCTH NPEKAE BCETO
HHANKATOPOM HIH KOHTPONBHOMN JaMIoll MpoBepAioT HATIPMKEHHA B CETH
H Ha 3KMMAax IMeKTPOIBUTaTed, a Taloke COCTOAHHE pabodeil MAIWHEL
(ne 3aTOPMOXKEHA TH);

Meperpes 3AeKTPOABUTATEN B TEpUOZ paboTH MamMHEL Moxer npo-
HCXOMUTE BCASACTENE TEPErpyak, TOHKEHHOTO HATIPMKEHUA CeTH M BO3-
HUKHCBEHUA MEeXBHTKOBOrO 3aMEIKaHHA B o6MoTKe cTtatopa. IIpH mosAe-
AeHMH NPH2HAKOE NEPerpyskH HaMepAIoT HAIPsUKEHHE CETH H CHUIBI TOKA
mo l‘lJa.'iaM; OHH JOIAKHN COOTEETCTBOBATE HOpME,

MENBHTKOBOE 3aMEIKanHe. MoscHo OGHBP}'}KHTI: €I'0 IIEPBOHAYAABHO
MO MEeCTHEIM HarpeBaM KOpITyca 3NMeKTPOABHIATeNd H aCHMMETPHY (asHEIX
TOKOB, B AANBHEHIIEM MOMKET MOABUTECA ANM;

3ATPYAHEHWA IPU [IycKe MeKTPOABUTATENA ¢ KOPOTKO3AMKHYTHIM POTO-
pom, T1py mycke BAeKTPOARUIaTeNb HE AOCTHIAET HOMHHANBHON WACTOTE
BPAIEHHA, TYCK COMPOBMKAASTCA IYACHHEM 3MeKTPOAPUTATENS; TIPH 3TOM
CHJIbI TOKA 1O HasaM 3NeKTPOJBHraTeNsd HEOAMHAKOBLL. JNA ycTpaHeHHA
3TOH HeNACMPABHOCTH TPOBEPAIOT MAPKHPOBKY BHBOAHBIX KOHIIOB;
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HEBOIMOIKHOCTE OCYIIECTBMTS MYCK HMEKTPOABHraTens ¢ GagHkIM pOTOpOM,
DMeKTpOABHraTeMb He IyCcKASTCA B XOA NMPH HAMHYMH HalOpsDKeHMA Ha cTa-
TOpE M OZMHAKOBEIX CHUI TOKA 10 (pasaM, a TAIOKe OAHHAKOBEIX HATPKEHHH
Ha KoABLAX poTopa. [I[PHUHHA 3TO HeMCTPABHOCTH — OOPHE B MYCKOBOM
PeoCTATe HIH COSTUHUTENRHER TPORGJAX;

3aTPYAHEHHE IPH TIycke 3JIEKTPOABHTATENA C $asHEIM POTCPOM. JeK-
TPOOBHUTATENR HE AOCCTHIACT HOMHHAIbHOH 49aCTOTHI BpAINIEHHA WIH TEPHET
CKOPOCTE TIPH TIEPETPY3Ke, TYANT, [I[pHHHHA TakoH HEHCTPABHOCTH — OOPHIB
B UemH poTopa. OH MoxeT SETL B 06MOTKe poTopa, METOYHOM ammapare,
IYCKOBOM PeocTaTe KM 0OMOTOYHHIX IPOBOAAX.

5.8. 3awmra anexTpofBurateneii oT aBapHAMbIX peXXUMOB

Hanbonee 4acTo B SKCIUTYaTalHOHHOH MPAKTHKE BCTPEHAIOTCA CHETY-
0IMWe ABAPHHHBIE PEXHMBL KODOTKOE 3aMbIKaHHE, Neperpysku, pabora
B HEHOJ’IHO([J&BHOM pexHMe, CHHAEHHE HAaITpAHEHHA H Ap.

ABToMaTHIeckHe BEIKIHYATENH MpefHA3HAYEHR A7 3alMThl BAEKTPOo-
MPHEMHHUKOB M CETEH IpM Neperpyskax M KOPOTKHX 3aMBIKaHMAX H 4IA
HeYacTHX ONepaTUBHEIX KoMMYTaLuii. MenoabayeMele B ceTAX Halpsaxe-
HUeM Ao 1000 B aBToOMATHUECKHE BEICTIOYATETH YOIOBHO PAENAIOT Ha TpU
TPYIOH: Manke YCTAHOBOYHEIE cepHil AIl-50, AK-63 u AE-2000 {cHaa
Toka ot (0,63 ao 100 A); yeTaHoBouHEe cepuii A3100 u 3700 {cuna Toka
ot 15 go 600 A); bospmme ABM u «2nextpon» (cvaa Toka ot 600 a0 6300 A).
PaamemaloT aBTOMAaTHIeCKHe BRIKTIOYATETH Ha pacTTpeAeHTe b HEX MaHe-
asx ¥ B mradax.

B aBToMaTHUecKOoM BHIKJWOYATENE YCTAHABAMBAKT 3AEKTPOMArHUT-
HHI paclenHTeNh, KOTOpbIH cpabaThIBAET PHU KOPOTHUX 3aMbIKaHUIX Ge3
BHAEDKKH BPEMEHHM, M TEIUIOROH, cpafaTeBaromuii ¢ o6paTHO 3aBUCH-
MO OT CWAEI TOKA BHIZSPHKOH BPEMEHN NPH NEperpysxax. TAKKe MOXKET
OBITE YCTAHOB/IEH KOMOMHMPOBAHHKWH paclenuTenh, COAepKamui TeLc-
BOM M BAeKTPOMArHHATHLIL paclenHTeNH. BEITycKalOT Takke aBToMaTHYe-
CHHE BEIKNKIYATSIH C AOTIOMHHTEIbBHBIMH paC[[EHI-ITeJ'IﬂMH: MHHHMAJIbHOTO
HaIPAOKEHWA WIH ¢ ZHCTAHIHOHHEIM yITpaBRieHeM. HekoToprle aBToMaTH-
YecKHe BHKITUATENH JOMOTHAKT YCTPORCTBAMM ABTOMATUUECKOTO OTKIIO-
YeHHs MPH BO3HUKHOBEHMH 3HAYHTEARHEX TOKOB YTEIKH WM NPH HeCHM-
METPHH HATPAKEHHMH.

K ycTpoHcTBaM, pearHpyIONIMM HA YBETHYEHHE CHIThl TOKA S/AEKTPOABH-
raTead, OTHOCAT YCTPOHCTBA SAlIMTH C 2AEKTPOMACHUTHHIM NPHUHUHIOM
AEMCTBUA; BAEKTPOMATHHTHLIE TOKOBBIE DESE, ABTOMATHYECKHE BRIKTIHA-
TeJH, TEIUIOBEE pesie, IPeAoXPaHNTETH.

K yerpoiicTeaM, peaTHPYIOMEM Ha YBETUeHHE TeMIEPaTyPhl, OTHOCAT
YCTPOHCTRA BCTPOEHHOIM TEMNepaTypHo# 3amuTa (YBT3) ¢ Mcnomkaosa-
HHEM MO3UCTOPOB B KAUECTBe TEMIIEPATYPHOTD JATYHHA.

K ycTpo¥icTBaM, pearHpyIOMMM Ha MAMeHeHHE TIAPAMETPOB NMUTamei
BJIEKTPOSHEPTHH, OTHOCAT pene o6prea ¢as (E-511, E/I-10); pene KOHTpoRA



aCHMMETDHY; HYJIEBYH 3alTy MarHHTHOTO MycKaTef, pearupyollyio
Ha CHIKEHHSA HAMPMKEHHA CBRIE 15 % HOMAHANBHOIO.

B xoMOMHHPOBAHHKX YCTPOMCTBAX COBMEIMEHE ABa M Donee BRIIEH3-
JHEHHLWX TPHHTONTIA 3AIKTHI, K HyM OTHOCAT YHHBLPLAJTBHOE CbaSO'-Iy'B-
CTBUTEALHOE YeTpolicTso danure (GV3-M, $V3-Y); yerpoitcTBa 3allHTHOTO
oTKnodeHua (¥30) TunoB 30VTI-25, PYI-05-¥3, D-9801 # Ap.; aBTOMATH-
YecKWit BHIKTIO9ATENE ¢ 3AMUTOH OT TOKOR yTeuky (AE 2443); ycTpolicTBo
3aliATH 3IeKTpoaBHraTenra (¥34-1).

5.9. Mlpasuna Ge30nNacHOCTH NPH SKMAYATALHKN JNEKTPORBMraTenei

K sKeIDIyaTanHy ¥ peMOHTY JIEKTPOABHTATENeH JONYCKAIOTCA K-
TPOMOHTEpE, HMElolHe CcTeleHb KBATHdHKALMU (rpynny) He Huke 111
¥ TpOMIeAmMe HHCTPYKTaX Ha padodeM MecTe. OTBETCTBEHHOCTE 3a Ges-
ONACHOCTD NP 06CTYKHRAHHH K PEMOHTE HECET DYKOBO/MTEIb IeKTPO-
TeXHIUYeCKOIT crys6u xosaiicTea,

SAeKTPOMOHTEPH JOIKHEH MMEThH GCHOBHHE 3AMMTHHE CPeAcTBA AN
yeTaHoBoK Jo 1000 B: AuanexTpuyeckie MepdaTkH, HHCTPYMEHT ¢ N30-
AWPOBAHHEIMY PYKOATKAMH W YKAZATENH HATDAKeHUA, JIOMOTHHTEMEHHE
CPEACTBA: AMIMEKTPHMECKHE TAIOMN, PESHHOBHE KOBPHKH, H3OIHPYIOMHAE
MOACTABKH M TUTAKATHL. [lepesl MPHMeHEHHEM 3alIMTHRIX cpelcTB CAeayeT
BHELIHHM OCMOTPOM yOEAHTbCA B MX MCIPABHOCTH, ofpamas BHHMAHHE
Ha JATY VX IPOBEPKH.

[Ipu BHIIOIHEHAN PaboT N0 TEXHNYECKOMY OBCIYKIBAHHIO M pEMOHTY
HeoDXOAWMO CTPOTO COBNIOAATE MpaBiIa Ge30NacHOCTH NPH KCTUTYaTalMK
MEKTPOABUTATENEH.

PacnopskeHre Ha poBefieHye paboT (yeTHoe WM odopMIeHHOe Haps-
AOM) AaeT PYKOBROAUTENb SNEKTPOTEXHHUYECKON CAYXOH X02AlicTRa WM
AHLO, €ro 3aMeHTIoIee, ¢6 CTEMEHB KBAMMGHKALMY TT0 3MTeKTpobeaonac-
HOCTH He Hitke TV TpYTNEL

TIpH TEeXHUUECKOM OBCAYHHMBAHMMU ITEKTPOYCTAHOBKH OTKAIOYAIOT
OT MUTAIOIEH ceTH. MeXay HOKaMH H IrybKaMH OTKIIOYAIOmEro pyGirb-
HHKa MOMEMAIT JHCT H30MALHMOHHOTO MATEpPHANa, a Ha PYKOATKY IPHBOAa
PyOHNBHHKA HTH ABTOMATHYECKOTO BRAKOYSATENN BemAoT maakar: «He sromno-
yaTe! PaboTaroT /mogn», [epea nadarom padoT HeoOXOIMMO [IPHHATE MEPE,
NpeayTpexAalollHe BOSMOXHOCTE BPAIlleHUA PoTOpa 3JeKTpPOABMraTeNd
oT paBoueil MalIHHEL

PaGoaue 3neKTpUHITHPOBAHHBIX MEXAHHUZMOB JIOJDKHE OBITH TPOMH-
CTPYKTHPORAHEI 10 IPABHUAAM SKCILTYATALMH M NpaBWiIaM (e301acHocTa
npu paBoTe Ha YCTAHORKAX,



nasa 6
JKCNNYATALLUA CUNOBLIX TPAHCOOPMATOPOB

6.1. 06wme nonowenun

CeNbCKOXO3MICTBeHHEIE TOTPeBUTENH UMEEOT XapakTepHEle ocobeHHo-
CTH B peXMMax NoTpebieHna 3MeKTPOSHEPIUH, ITO OTPAKAETCA Henocpe-
CTBEHHO Ha pafoTe aaekTpoofopyAoBaHHA, B TOM YHCTE M HA TpaHcdopMa-
TOpax pacupeseUTeIBHEX CceTel.

O,IIHEI H3 Takux ocofieHHOCTeH 3aKmodaeTcd B ACHMMETPHHA HATDY3KH
mo gaszaM cenbekux ceTel. Tak HasHBaeMadA «HecTydaHHad HecHMMeTPHA
TOKOB I10 (ha3aM», BOSHHKAIOMAA M3-332 HEPaBHOMEPHOTO pacnpegeneHHA
norpedurencii no $aiam, B yHIOBHAX JKCIUTYATALHN MOXKET ORTh CBEAEHA
K Hyalo. OfHAKO CTaTHCTHUECKadA, UAH BepPOATHOCTHAA, HecCHMMeTpHUA
HATPY3KH 0 a3aM, BHABAHHAS CIYYAHHEIMH BITHWMEHHAMH H OTIUIIOYe-
HUAMH moTpeuTenei, TpaKTHYeCKH OCTAeTCA BCeraa.

PacripegenyTensHue TPARCHOPMATOPH CENBCHIX 3NEKTPHIECKHX ceTeH
HMEHT, KK MPpABHAC, CMCINAHHYK) HArpy3Ky, 8 MMEHHO, OCBETHTEABHO-
6EITOBYKY H 0AHOGASHYIO CHIORYIO (CRapOYHEIe TpaHcGOopMATOPH).

[To TIIpaBuJAaM 3KCIAYATAOHH CTEIIEHbh HEPABHOMEPHOCTHA HATPY3IKH
k,, pasmraHeX $as, OTXOAAIIHX OT MOACTAHLME JUHHH, He JOMKHA TIPEBH-
mate 20 %. OnpeaeImoT e CASAYIOMNM 06pasoM:

k, =M <20%, {6.1)
Ip
rae I ,,,— CHJIa TOKa B MaKCHMAaALHO HArpYxeHHOH $ase B MOMEHT HaH-
Gonbweit Harpyzku TpaHcpopmaTopa; I, — cpelHee apudMeTHEcKoe 3Ha-
YeHHE CHABL TOKA B TpeX $azax B TOT e MOMEHT BDEMEHHU.

Oxono 40 % TpaHchOPMATOPOBR CNMbCKNY ceTelt MMeloT HeloNyCTHMYH)
aCMMMETPHID HarpyskH 10 JazaMm. CpeqHee 3Ha9eHHE ACHMMETPHH TOKOB
cocrapaAeT 32...50 %. ACHMMeTpHA TOKOB IO $asaM OTPHUATENBHO CKa-
3EBaeTcd Ha paboTe TOKOPHEMHHKOB (CHIKASTCI MOIHOCTL 3JIEKTPO-
ABMTATENSH, BOIPACTAKT MOTEPH B AMHHAK U NMOTPeOUTEIAR, CHIWKASTEA
KoabdHLpeHT MOIMHOCTH). [103TOMY 2A€KTPONPOMEIIVIEHHOCTE CTPAHE
BHIyCcKaeT TpaHChOPMaTOPH AfA CeALCKOTO X03AHCTBa ¢ cOeAMHeHHeM
06MOTOK «TPEYTONBHHK — 3BE3Aa» © HYIEM M «3B€3la — 3Ur3ar» ¢ HyJIeM,
OGEC]'IE'-IHB&]O]ILH.X BRHCDKOC KAa49ECTBO HAIIDIDKCHWA JdXEe IIDH aCHMMCTPHH
TOKOB 1O ¢azam.
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ACUMMETpHA TOKOE no dazam B TpauchOpMaTOpax ¢ COSAHHEHHEM
06MOTOK «3Be3da — 3Be3Ja» ¢ HyleM MOXeT TPHBECTH K AOTIOMHHTETEHOMY
Harpesy TpaHchopMaTOPOE 3a CIET J400aBOYHEX NIOTEPH OT 3TOH acHMMe-
TpHH. [1o3TOMY BaXKHO 3HaTh CTeNeHb HAPY3KM TpaHCGHOPpMAaTOPOE ceflb-
CHHX CETEH.

Ce/IbCKOX03AHCTBEHHEIE IOTPe6HUTENN XAPaKTEPH3YIOTCA KpaiiHe HepaB-
HOMEPHLIM rpad)MKOM HAMPYAKHM B T€HEHHME CYTOK C YTPEHHMMH H Betuep-
HUMH MaKCHMYMaMH W NpORaiaMH Harpy3k¥ B AHEBHOE M HOYHOE BpeMA.
Taroii rpa¢uk ofycACEAHBACT Malylo cTeleHb HATPY3KH TpaHCPOPMATO-
poBb. Ecan B ropoAckux pacipeAeNTebHER CETAX CPEAHAA HaIrDYaKa TPaHC-
dopMaTopos cocTabmiet 0,2...0,7 HOMMHANBROM MOLHOCTH, MOBLIIAACE
B OTANBHEX CTydasX Jo 0,9 (1 Opi 3ToM HaBI0Aai0Ted MePErpyak TpaHe-
¢opMaTOPOR), TO B CEABCKHX CETAX HATPY3Ka TPaHCcHOPMATOPOB COCTARIAET
B cpeanem 0,2...0,4 HoMuHANBHOH. [IpHYEM TaKAA HATPY3KA COXPAHACTCH
Ha TTPOTAHEHHNA JARTIRHOTO BPEMEHHA.

Takum obpasoM, TpaHcGOPMATOPE CENBCKHY paclpefeTHTENBHEX ceTe
c1ab0 MCIOABIYIOTCA I10 MOLTHOCTH H MOTYT AOMYCKATH 3HAYHTENBHBIE
NeperpyakM ALKe ¢ YUETOM aCUMMETPHH HarpyskH no dasam. INMocnegree
3AKPETUICHO CIENHANBHEIM CTAHAADPTOM, KOTOPEIH pazpeniaeT B ONpeiencH-
HEIX YCIIOBWAX Neperpysky TpaHchopMaTopoE, paBHyo 50 %.

CTaTHCTHKA TIOKA3MBAET, YTO GOMBIIAA YacTh TPAHCGOPMATOPOR BEIXO-
AHRT W3 CTPOH HE 3HUMOK B meprog MaKCHMATBEHOH HAarpysKH, a JeToM IIpHu
MUHHMATBEHOH Harpyake. Ha Harpes TpaHcdopMaTOpa SHAUMMTEIRHOE BARA-
HHE 0OKa3hIBAET OKPYHAIOIIAA CPefia — ee TEMIEpaTypa H BADKHOCTb, B aTix
YCROBHAR HagewHan paGoTa TpaHcdopMaTOpa ONpeAe/ASTCA B OCHOBHOM
YOTOBMSMU €70 SKCILTYATATIMH.

6.2. MoaroToBKa TPaHCHOPMATOPOB K BKNIOUEHHMIO

QfiveM paboT MO NOATOTOBKE TPAHCHOPMATOPA K BKIIOYEHWIO OMpe/e-
AfgeTcAd KOHKPETHHIMM YC/IOBHAMH: €0 MOLUIHGCTBIO H MCIIOAHEHHEM, B TOM
WMC/IE TePMETHMHOCTBE), JATOM BRITYCKA WIM PEMOHTE, YCIOBHAMH TPAHCTIOP-
THPOBAHHA, THTENEHOCTEIO H YC/IOBHAMH XPAHEHWA TIepel MOHTAKOM H T. A,

HekoTopHe 3HepToNpeATlpHUATHS TPOAOLKANT MPOBOAHTL PEBUIHID
K&3KJ0r0 BHORE YCTAHABIMBAEMOTC TpaHChopMaTopa, 9TO6H BELABMTE BO3-
MOKHBEIE AedeKThl, NOABHBIIMECA 0 BMHE 3aBOA0B-U3TOTOBMTENEH WAM
PEMOHTHOTO NPeANPALTHS, H TTOBPEeXIEHNA H3-33 HEMPARFUIBHHE TPaHC-
MOPTHPOBAHWA, XpaHEeHUA X MOHTAXKA.

MMepes prawgeHueM TpaHchOPMATOPA AEMAIOT CASAVIOWIEE; a) OCMA-
TPHBAIOT ero; 6) IpOTHPAIOT WACKATOPH GEHIHHOM M CYXOH TKAHBIO;
B) 3aNHMBAIOT B KOPIIYC ONPABH TepMOMeTpa TpaHcedopMaTopHOe MACTo,
3aTeM YCTAHABAMEAIOT TEPMOMETD; T) 3azemaAmoT Oak TpaHcdopmaropa;
A) BEIMOJAHANT GUIMKO-XHMHYECKHI aHANM3 Macia H WUCTBITEIBAIOT ero
INEKTPUIECKYI0 OPOYHOCTE; €) HAMEDPHKOT COMPOTHURIEHHE TIOCTONHHOMY
TOKYy 0GMOTOK Ha ECEX OTBETBJICHHAX (CONPOTHBICHHA HE AO/DKHE! PasnH-
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YaThCA Gofee 9eM Ha 2 %, ewIn HeT OcoORIX YKA3AHHH B MACTOPTE TPAHC-
dopMaTopa); XK} oNpedefaoT CONPOTHRIEHNHE M30MHH MexXay 06MoTKOH
HUsmero HanpmkeHua (HH) 1 6akomM, oBMOTKOH BHCIIETO HATIPAKEHHA
(BH) u 6akoMm, obmoreamu BH n HH; 3) yOemZA0TCA B TOM, 9TO Tepe-
KII09aTeMb YCTAHOBAEH M 3apHKCHPOBAH B OZHOM M3 pabodux monoXe-
HHH; H) CHMMAOT MPO3payuHBIA KOMITAa490K H PiaHel ¢ BO3AYXOOCYIIHTEAA
Y YAAIAKT COICPHALIHEcA B HEM CHAMKATEIb H LEONHT; K) 38ChINAT B BO3-
A¥YXOOYHCTHTEAL BHAYANE HH.HHK&TO[JH]:Iﬁ CHIHKATE/Nh, 4 3dTeéM LEOJHT,
MOCTaBNAeMblil KOMIVIEKTHO B T€PMETHIHOH yrakoBKe. B ciyvae yBaak-
HeHUA WK NOBpeX/eHHA PEPMETHYHOCTH YIAKOBKH CHAHKAreAk H LeoIHT
HYXHO TIPOCYIUTE (TpH YEAOKHEHWH HHANKATOPHEI CHIMKarens MeHseT
CBOKY OKPAacKy ¢ Tonyboit Ha po3oByl0); 1) YCTAHABAMBAIOT KATKH TPaHC-
dopmaTopa — U3 TPAHCTIOPTHOrCG MOJIOKEHHUA B pabodee; M) TPOBEPAIOT
HapYXHBM OCMOTPOM COCTOAHHE MaCJACYIVICTHHTENLHEX CoegHHEHHH
H 1IpH o6HApYReHUH ocnableHHs KpeIUleHud KH Tedy Macila NOATACHBaloT
raficH; H) VCTAHABAMBAIOT YPOBEHB MA(IA B PACIHIHPHTENE MPDOTHE OTMETKI
HA MAC/IoyKa3aTefe, COOTRETCTEYIOISH TeMIIepaType OKpYRAlmed cpeasl
(an1A 3TOTO MACAO0 CTHBAIOT WIH AOAMBAIOT).

Bonpoc o AONYcTHMOCTH BKAKYEHHA TpaHchopMmaTopa 6e3 cyllkH
PEIIANT 10 PE3YIRTATAM HCTIRITAHMLH M € YYETOM YCJIOBHI, B KOTOPRIX HAXO-
JAHACH TPpaHChOPMATOp AC H BO BpeMs MOHTARXKA.

[poBepKy coCTOAHHA TpaHcdopMaTOpoR 1-H TPYIINE HANpLHEHHEM
Ao 35 kB PRTIOYUTENLHO U MOHOCTLIO 10 1000 KB - A, TpaHCIOPTHPYeMEIX
€ MacJIoM H PACHIHPHTENEM, A0 H BO BpeMA MOHTAXA TPOBOAAT B CASTYIO-
MEM NIOPAAKE U 00BEME: ) OCMATPWBAKT TPaHCc)OPMAaTOD W NMPOREPAIOT
IWIOMGH Ha KpaHax u nmpobke Ay orbopa npod Macaa; 6) 6epyT mpoby MawIa
M3 TpaHchopMaTopa M [POBOAAT COKpalleHHHH aHANH3; B) H3MepHAIOT
CONMPOTHBIEHHE HAOAAIHH R s M Rey ¥ onpenendor oTHomenue R /Ry -,

YenoBua BxAmdeHusa TpaHchopmaropa Oea CYIMKR ciaeayiommpe:
a) YpoBeHb Macia JoMKeH OLITH B NpejesaX OTMETOK MacloyKasa-
TendA; 6) XapaKTEPHCTHKM Macia AOJKHE COOTBETCTBOBaTh JAeHCTBYIO-
MMM HOpMaM; B) 3HaYeHHe OTHOMIEHHA R.y/Riz 0O6GMOTOK [IPH TeMIIepa-
Type 10...30 °C (283...303 K) aomxHo 66ITh HE MeHee 1,3; T) ecnw nepeoe
ycAoBWe HE COBMIOASHO, HO 0BMOTKM TpaHcGOpPMaTOpa M NepeKNIoYaTEN b
MOKPHTH MacIOM HWIH ecjIi He BHIIOTHEHO BTOpOE YCIOBHE, HO B Macie
OTCYTCTEYIOT cAeAEl BOAW U NpoSUBHOE HATIpMKEeHHe Macla CHU3WNOCh
M0 CPaBHEHMIO ¢ HOPMMPOBAHHEIM He 00Aee YeM Ha 5 KB, HeoGXoauMMo
ACTONHNTEIBHO H3MEPATE 3HaYHNA H OTHOMEHME eMKocTel C,/Cg,. 3Ha-
4EHHA OTHOWEHHHA Rgo/R s 1 Cy/Crpy AODKHEL BBITE HE HHIKE HOPMHPOBAH-
Huix (Tabn. 6.1, 6.2).

Tpaucdopmaropn MomuocTeio fonee 100 kB- A, Ho menee 2500 xB- A
HanpsmxeHHeM 35 KB, TPaHCTIOPTHPYEMHE ¢ MAclOM, MOTYT OEITE BRIIIO-
YyeHH Ge3 cywku NpH cobaoaeHiH ofHOl W3 cnefyolHy koMBHHanHi
ycnosuit BIUHOMEHMA: a, 6, B; 6, B, T; 4, B, T; a, 6, T.

Jins TpaHchopMATOPOR MOMMHOCTEIC Ao 100 kB A BKAKNMTETEHO JOCTa-
TOYHO HCMEITATh MACAQ TOALKO Ha npo0UBHOE HATTPAXKEHWE TIPH OTCYTCTBHH
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B MacJsie cnefob Boxnl, HaMepUTE compoTHREAEHME Ry, H 3amHcaTh pe3yibTaT
H3MEepeHHA B NPOTOKOA MCNHTAHWI. [ BRIIOYeHHA 3THX TpaHcdopMa-
TOpoB B paboTy Bes ¢ymKU JoMkHA GHITh coBMIOAeHA OIHA H3 CRESYIOIIX
KoMOHHAIMH YCIoBHi: a, 6; 6, T; a, I.
&.1. Hanbommme gowycrumbie anauennn /R, GRoBLIX Mach ALY TPaHchOpMaTopoR
PAINHYHON MOLLIHOCTH Ha HanpsAieHue 10 35 KB B 3aBMOMMOCTH 0T TeMNepaTypit obmoton f

MOIIHOCTD L, °C (K)
TpaRctopmaropa, KB A

10 20 30 40 50 60 70
{283) | (293) | (303) | (313) | (323} | (333) | (343)

Jlo 6300 RIUTIOYHTENEHG 1,2 15 2 2.6 3,4 4.5 6

10000 1 fornee 0,8 1 1,3 1,7 23 3 4

6.2, MaKoIMan bHO ROITYCTMMble SHAYEHHA oTHOW NN C,/Co, 0Bm0TOK Macnasbi
TRaHCPOPMATOPOR PAZAHUHON MOILHOCTH B 3aBRCIMDETH 0T TRMIKRPaTYRi abmaTon

MomaocTs TpanchopMaTopa, kB-A £, °C (K)
10 (283) 20 (293) 30 (303)
Ao 6300 BIUTIOYHTEABHO 1,1 1,2 1,3
10000 ¥ Goree 1,05 1,15 1,25

Mocne KaMATAMBHOTO PEMOHTA CO CMEHOH 06MOTOK AOTIGNHHTEILHO OTIpe-
AENAIOT CHIY TOKA XOJAOCTOTO X043, POBEpPAIOT IPYILTY COETMHEHNUA COMOTOK,
KoadPHINEHT TPAHCGOPMALDIH ¥ IPH HeoOX0ANMOCTH BMITGIHAIOT IPOBEPKY
ofoaHaveHHi HaYan ¥ KOHLOB 06MOTOK — (asupoBKy TpaHCdopMAaTopa.

OnHOBpEMEHHO ¢ TpaHCGOPMATOPAMH OCMATPHBAIOT LEIM TePBHY-
HEIX ¥ BTODHYHEIX COeTWHEHHUH, MAMepAIOT CONPCTHRASHNE HX H30AAUWH
¥ MCIOBITHIBAIOT MX MOBHIMEHHBIM HANpPAXeHWeM, NDPOBREPAIOT HIMEPH-
TEeNbHbIE MPUGOPH H HCMNTHBAKT PEICHHYID 3AMMTY, TPOBEPAIT paboTy
BHKJIFOYATENEH ¥ pasbefnHuTeneil. TpaHcdopMaTOp TOMYKOM BKIOYAIOT
Ha HOMWHANRHOE HATPAXEHNE M OCMAaTPHEAIGT ero, MPUBEpAA TQOTHOCTE
IIBOB, MPOKAAACK, (MIAHLEBHY COCTHHEHHH M T. 1I.

6.3. OcMOTPbI M TEKYLWIA PEMONT TPaHchOpMaToOpoB

[IpH 3KcIUTyaTalMM TpaHChOPMATOPH MOABEPTaloT HAPYHHBIM 0CMOTpaM
fes OTKAKMEHHA: B YCTAHOBKAX € [IOCTOAHHEIM AEKY[YHBIM NEPCOHATOM HIN
€ AEIKYPCTBOM Ha IOMY OfIMH pa3 B CYTKH, HA CTAHUMAX U IOACTAHUMAR Gea
HOCTOAHHOTC AEKYPHOTC OHH Pad B MecAl, Ha TPaHC(OPMaTOPHBIX TIyH-
KTax He pexke oJHOTC Pala 3a MOAYTOAHE; HIDKCHEDHO-TeXHHYECKH nep-
COHAT [POBOJMT KOHTPOALHEDE OCMOTD TpaHCcHOPMATOPOB He pexe oIHOTo
pasa B Tof.

TpH MOABASHHH CHIHANA OT ra30BOI0 PEJIE, d TAKE TIOCIE KAKIOTO aBapHii-
HOTO OTKAIOYeHANA TpaHcdopMaTopa NPOBOAT ero BHEOUE PEAHOH CCMOTD.
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B 3aBMCHMOCTH OT MECTHRIX YC/IOBWIf H COCTOAHMA TpaHchOpMaTepa Cpoku
OCMOTPOB MOTYT SHITh M3MeHEHH IVIaBHHM HIDKEHEPOM IIPEANPHATHA.

Hapysxuuit ocoTp TpaHcdopMaTOpa COCTOMT B NPOBEPKE: YPOBHA
H TEMIEPATYPE MACIA H €ro COOTBETCTBMA OTMETKAM Hi PACIIMPHTENE WM
MacoyKasaTeNne; YMCTOTH ¥ HEAOCTHOCTH MAOMATOPOR, COCTOAHNA kabenel
M OUTMHOBKM; YMCTOTH MOBEPXHOCTH KOXKYRA, OTCYTCTBHA IOATEKOB Macia
M3 Hero ¥ pacliMpHTe I Yeped KPbmKY, MaHIE H CTHBHEE KPaHH; BeH-
THAALMM B TPaHCHOPMATOPHOM NOMEeLIEHWH, HEJOCTHOCTH ABepeil, 0KOH,
3anopoB; MpefoXpalHTeAell, pasrefHHUTENeH, NPHBOAOB W 3a3eMISHUS.
Ha Ma9TOBHIX MOACTAHUMAX OCMOTP BHIIOAHAIOT MPH OTIIIOIEHHOH HoA-
CTAHIWMW, HO §ea OTIUTIOYEHHA TMAHK BEICOKOTD HATPAKEHHA,

Hapsgy ¢ Hapy»KHAIMHM OCMOTPAMH TPAHC(POPMATOPE NOABEPrAKIT TEKY-
MM PEMQHTAM ¢ OTEIIOYEHHEM HANDMKEHHA 663 BRIEMKH CEPAEYHHKA, JTH
PEMOHTHI DPOBOAAT HE pexe OZHOTO pasa B 3 roja, a Aas TpaHchopMaTo-
poB 35/6—10 KB neHTpAABHLIX TIOACTAHITHIE — He pee OfHOTD pPaja B roj.

Perynupyiolnue yerpolicTBa TpaHcdhODMATOPOB ¢ peryjiHpoBaHHeM
HaNpsXeHHA 0] Harpyskofl peMOHTHPYIOT Noc/le BHIONHEHHA olepa-
L[Hﬁ e HEPEKJ"O'-IEHHFO B COOTEETCTBHH C 3aBRDACKHMH HHCTPYKI.[HHMH,
B 06BeM TeKyIEro peMOHTA BXOAAT: YMCTKA M okpacka Daka, peMOHT Npo-
GHBHHIX TpeIoXpaluTeicil B TpaHchopMaTopax ¢ H30JHpOoBaHHOH HelTpa-
A1), PEMOHT ¥ 3aMEHA 3a3eMASIOIMMX NPOBOAHHKOB, MACTOYKA3ATETBHEIX
YCTPOICTB, KOHTAKTOB H COEAMHEHWH, HAMEPEHHE COMPOTHBAEHHS HAONA-
ITHH 0OMOTOK H OIPEACIEHHNE CTEIIEHA HX YBIaMHEHAA. [TomMumo HADPYXHRIX
OCMOTPOB M TEKYIOMX PEMOHTOB TPAHCHOPMATOPH B IEPHOA SKCILTYATA LMK
DOABEPTAIOT CAETYIONIUM IPOUIAKTHIECKIM HCTIBITAHMAM: 4) MCOBRITAaHUES
AMEKTPUUECKOH MPOYHOCTH Macka — OAMH pa3 B rod; §) cokpaleHHOMY
XMMHYECKOMY aHATAY Macyia — OfHH pas B 3 roja.

6.4, PeXXMMbI Harpy3uu 1 Temnepatypsl TpaHchopMaTopoB

[IpH ckOAL YTOAHO AANTEMLHON HOMHMHAIBHOM Harpyake IpeBHMeHHe
TeMmepaTyphl dacTeil TpaHchopMaTopa Had TeMTEPATYPOH oKpyxalomedt
Cpelsl He JIOMKHO MPeBOCROIUTE OTpeelleHHBIX 3HaYeHHH. CoTNlacHo HOp-
MaM, MaKCHMaAbHO ZONMYCTHMYIO TEMIIEepaTypy OX/IaKAAIOMET0 BO3AYXa
MPHHWUMAIOT PaBHOI 35 °C, oxnangaomed Boge 25 °C.

Jl1a MecTHOCTH, e MaKCHMUILHAA TEMIIEPATYPa OKPYKAIOMel cpeat
pasHa 35 °C, cpeaHerogoBan cocrarnsger 5 °C. [TosroMy TpaHchopMaTOpH,
YCTAHOBJIEHHHE B 3Tolt MecTHOCTH, MOKHO HATPYHKATE A0 HOMHHATRHOI!
MOIITHOCTH.

Eciiv cpegHerofoBas TEMIEPATYPA BOJAYX4 B MECTHOCTH, [4€ YCTAHOB-
neH TpaHcdopMaTop, OTIHYaeTca oT 5 °C, To yKasaHHaA Ha ero 3aBoA-
CKHOM LIHTKE HOMHHAIBHAT MOIWHOCTE (KB- A) fo/mkHA BHITL MepecyHTAaHA

o gopmyne
5-t,
8. =8, [1+ P }
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TAe S, — HOMHHAMEHAA MOIWHOCTE TpaHchopMaTopa, Yka3aHHaA Ha ero
32BOACKOM IUMTKeE, KB A; £, — cpe/iHEroAoBas TeMNepaTypa B MECTHOCTH,
Tae yeTaHoBMeH TpaHchopMaTap.

KpomMe Toro, B 9acH, KOTja TeMIICPATYPA OKPYWAIOMETo Bo3ayxa Gyaer
Bemme 35 °C (1o He BHme 45 °C), Harpyaka TpaHcdOpMaTopa A0MKHA OBTE
yMeHBIIEHa Ha 1 % HOMMHAMLHOW MOITHOCTH Ha KaX ALl rpagyc NogLeMa
TeMnepaTypsl cenime 35 °C.

B IIpaxTHKe aKCIUIYATALHH 33 HaNGOALIIVIO JOMYCTHMYIO TEMIIEPATYPY
BEPXHUX CJIOEB Mac/a NPHHAMAMT TeMIIEpaTypy, KoTopaa HabmogaeTca
B Mpollecce AMUTeAbHO paGoTH TpaHedhOPMATOPa ¢ HOMMHAABHOMN Harpys-
KO¥ TIpH TEMMEpPaTYype OKPYHAIMero so3gyXa 35 °C. [IpH 3TOM TeMIlepa-
TYpa Macfla He JIOMHA TpeRRmaTs 95 °C, a TeMIepaTypa of6MoToK TpaHc-
dopMaTOpa AOCTHIHET MAKCHMAaAbHOTO 3HadeHHd 105 °C. B 3aKpHTHX
TpaHcpopMaTOPHHX NOACTAHOHAX [IPEBHIIIEHHE TeMIIepaTypH COPAYEro
BO3JYXa Ha BEIXOAE H3 KaMephl HaJ TeMIepaTypol XONCAHOTO BO3AYXA
Ha BIOAE A0MmHO OuTh He Goneime 15 °C,

AfcomoTHas TeMIIepaTypa Bo3ayXa B TpaHCGOPMATOPHOM NIOMEINeHHH,
M3MepeHHad Ha paccToAHuM 1,5...2 M oT 6aka TpaHcdopMaTopa Ha cepe-
JAHHE eTo BhICOTH, HE JOMXHA MPeROCX0ANTD Goslee YeM Ha 5...8 °C TemMne-
PATYPY HADYHHOI'C BO3AYXA.

TeMmnepaTypy BepXHHX CNOEE MACKa KOHTRPONHAPYIOT ¢ IICMOIIBI0 TEPMO-
MeTpa ¥ MachcykasaTend. Ha paciivpHTese HaHeCeHH TPH KOHTPOMALHHE
YepTHL HA YPOBHE Macha, COOTBETCTEYIOMMe TeMNepaType okpyralomert
cpedasl —35, +15 ¥ +35 °C. TepMoMeTpH YCTAHABAHBAIOT Ha TpaHchop-
MATOpax MOMHOCTEID 63 KB -A w Bume. ¥ TpaHchopMaTOpPOR HEOOMLII0I
MOIHOCTH MX CTABAT BO BEAPEHHHE HA KPHIIKe 6aKa wryllephl; MPH 3TOM
WTYUEP 3aIHBAIOT MacIoM.

Ha tpancdopmaropax momuocteio ceume 1000 xB- A gan xonrpons
TEMIIEPATYPH BEPXHHE CAOEB Macha YCTaHABIHBAIOT TEPMOMETDH MAHO-
MEeTPHYEecKOro THIIa WIH ¢ AHCTAaHUHMOHHOH noAadeit cirHana (HaupHMep,
TC-100).

PacueTHBIN CPOK cAy6h TpaHCHOPMATOPOB TIPH HOMHHAALHOM HATDY3Ke
H HOMMHANBHRIX YCIOBHAX OXAAXAEHHA COCTARMAeT MpHMepHo 20 meT.

CoT/acHO HOpMaM TMPHHUMAKT, YTO NPU HEMEHEHUH TeMNepaTypH
H30MAIHY TpaHcdopMaropa Ha 6 °C cpok ee cyxkfB HsMeHfleTcA BABOe
{cokpanaeTea MpH NOBHIMIEHHH TeMIepaTypH M YBENUMUBAETCA NMpH
ee DOHMKEHHMH), B YCIOBUIX JKCOAYATAIIME ¥ GOMBIIMHCTBA TpaHChOpMa-
TOPOR HarpysKa M3MeHAETCA B TEYEHNE CYTOK W rofa. OcofeHHO Pe3ko 3T
OPOABJAAETCH B CENBCKHX JNEKTPHYECKHX ceTax. Ma-3a HepaBHOMepHOCTH
CYTOYHBIX rpadpHKOB HArPYaKH TPaHCPOPMATOPH HMEIOT 3HAMMTEABH B
3anac 1o Cpoxy cnyxbu uaomanpm. [1o3ToMy B 3aBICHMOCTH OT CYTOIHOTO
rpadMKa Harpy3KH JOMYCKAIOTCA CHCTEMATHYECKHE MEPETPY3KH TPaHCHOP-
MaTOpPOB MO Cie TOKA AC TIOAYTOpaKPaTHOM.

B aBapuitHHY cIydHanx He3aBHCUMO OT JNUTEALHOCTH NpeAmecTRYIO-
meit HArpY3KH M TEMIEPATYPH OXIANKAAIOMENR CPEARl JOTYCKAIOTCA cne-
AYIOIME KPAaTKOBPEMEHHRIE TIEPETPYEKH TPaHCHOPMATOPOB N0 CHAE TOKA
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CBEPX HOMHHANEHO: 30 % — 120 muH; 45 % — 80 mun; 60 % — 45 mus;
75 % — 20 v 100 % — 10 mun; 200 % — 1,5 Mum.

B apapniiHbix caydanx, ecaM KOI(PPHUHEHT HAYAABHOH HATPY3KH
He Gonee 0,93, ZomyckaeTcs B TedeHUe 5 ¢YTOK Meperpyska TpaHcdopMa-
TOPOB TIO CWe ToKa 40 % cBepX HOMWHANLHGH Ha BpeMA MAaKCHMYMOB
Harpysky o0mel NpoJODKMTEARHOCTBIO He Ooee 6 9 B CYTHH,

EcnH MakCHMYM TUTIOBOTO {(CpedHero) rpadHia HArpyaku AeToM MeHbllte
HOMMHANBHOH MOIHOCTH TPaHeGOPMATOPa, TO B SHMHHE MecAIIRl JOMycKa-
eTCA ACMOMHWTEAbHAA 1 %-HaA meperpyaka TpaHcdopMaropa Ha Ka bl
NPOLIEHT TIEPETPY3KH JIETOM, Ho He Oofee weM Ha 15 %, npHyemM cyMmap-
HafA HArpyaKa AookHa OuiTes He Bosee 150 % HomHanBHOH, YT0ON CreguTh
334 HArpPY3KOH TpaHcdopMaropos MomHocTeI0 1000 KB+ A v Brue, HA HUX
YCTAHARTHBAIOT AMIEPMETPE, IIKAMK KOTOPBIX BHGHPAIOT ¢ YIETOM AOMY-
CTHMEIX TIepeTPY30K TPaHC(HOpMaTOPOB.

6.5. KoHTponb 3a cOCTOAHKEM H3ONALIMA M CYLLKA TPAHPOPMATOPOR

B npolecce xpaHeHnd, TPAaHCIIOPTUPOBAHHA M MOHTaKA TpaHchopMaTo-
POB UX U30MAIMA (MACIO, AepeBo, KAPTOH, OyMara, pA:a) YRIOKHACTCA
NoA Bo3AeHCTEHEM OKpYXalolel cpeftl. B npolecce SKCIUIYaTAITUM TPAHC-
dopMaTOPLI YEAQKHAOTCA KAK B Pe3yNbTaTe TEIUIO- M BiaroofiMeHa Mexy
TpaHChOpMaTOpPOM U cpedoH (TpaHcdOPMaTOP «IWIIHT», OCYINadch NP
HarpeBe H YBAAKHAACH NIPH OXJIAXAEHHH), TAK U BCISACTBHE OKMCIHTEB-
HEIX TPONECCOR, [IPOHCXOAATIHY B MACAE TIPH €T0 HarpeBe.

TIpy yBAKHEHHH YXYANIA0TCA HAOMAIMOHHEIE XapaKTepMCTHKY TpaHC-
dopMaTopa, UTO MOMET CTATL MPUUMHON BEIXOSA €0 H3 CTPOA mpH BRIK-
YEeHHH WIH SKCILTYaTaluH.

OnuH M3 METOACE KOHTPONA 33 COCTOSHAEM HIOAALUH TpaHCHOPMATO-
POB B NTpoLiecce 3KCIUTYATAIMY — 5T0 MpodIIaKTHHeckHe HenkTaHuA. Ecau
Pe3yALTATE 3THX HCTIBITAHWH OTPHLIATENBHAL, TO MPOBOAAT KOMILTEKC H3Me-
PeHME, 4TOGH OLEHNTD CTENEHD YRIAKHEHNUA U30/ALMH TpaHchopMaTopa.

[ocne ANUTEABHOTO XpaHeHMA TpaHohOpMAaTopa WM HAXOWKAEHHA ero
B HepafodeM COCTOAHWH B HeONarolNpHATHHX KIMMATHYECKHX YUIORHAR,
Opekje 9eM DPHCTYIIMTE K H3MepeHHAM 10 OlIeHKe CTeleHH YENamHeHW
H3OMALKH, MPOBOGAAT COKPAIeHHEH XHMHYeCKHHE aHaMH3 M HCTIBITaAHHE
WIEKTpHdeckol NPpOYHOCTH TPaHCOHOPMATOPHOTC Maca,

s TpanrchopMaTopoR MOMHOCTRIC A0 2500 KB« A HanpmxenneM 35 kB
BEIIOYUTENEHO ¢ PACHIHPUTENEM, A Takcke TpaHchOpMATOpoB 6e3 pacuvpu-
Tena MOWHOCTRIS A0 100 KB - A BRAIOUMTENEHO, TPAHCTIOPTHDYEMBIX C Mac-
JOM, YCJIOBHA BKIOYEHHA €3 CYIIKH CReyIOLHE:

1) ypoBeHn Macia — B Mpedenax OTMETOK MAcloyKalaTens;

2) B Macie HeT wIe/I0B ROABL, NpoOHBHOE HATIpXKEHME Macia He HHKE
25 kB ana TpaHchOpMATOPOR HATIpsDKeHHeM A0 15 KB BRAKYHTENBHO
¥ He MeHee 30 kB 1 TpaHchOpMATOPOR HATpsUKeHueM A0 35 kB;
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3) koaddunuenTt abcopbuun Ryy/R,5, M3MEPEHHEH MeraoMMeTpoM
Ha Hanpsmkenne 2500 B, e menee 1,3 npu remniepatype 10...30 °C. Conpa-
THB/IEHHE H3OILHH O5MOTOK TPaHChOPMAaTOPOB HE HOPMHDYETCS, 3HaYe-
HUE €T0 YKA3HEBaIOT B [IACTIOpTE TpaHcdopMaTopa. [lomyueHHOe 3HaYeHUe
COIIPOTHR/IEHHS UAOMSLMH Ry, (NPH OAMHAKOBLIX TeMIlepaTypax) CPaBHU-
BAIOT ¢ MacMOpTHEM. OHO He JO/DKHO SHTEH HUWXKe nociegnerc Honee 1eM
Ha 30 %. HoRoe 3Ha9eHHE CONPOTHBACHHA H3QTIAIMHN Ry, TAkKe dalHCH-
BAIOT B MACTIOPT TpaHChOpMAaTopa ¢ YKasaHHeEM JaThl H3MEPEHMA H TEMIlE-
PaTyphl MacAa, IIPH KOTOPOH H3MEDATN CONPCTHRISHAE;

4) ecaM ypoBeHb MACHa HHXYE OTMETOK MAc/A0yKasaTessd, Ho OOMGTKM
M TIePEKAI0YaTeNb MOKPHITH MACiAOM, WM eCJH NPoOHBHOE HalpskKe-
HHE MACNA CHIKEHO He Bonee uem Ha 5 kB 110 cpaBHenno ¢ Tpebyemem,
TO ACTIOAHHTENLHO H3MEPAKOT 3HaueHHe Cy/Cyq WM OOMOTOK B Mache.

OrxHomenne Cy/Cgy MIMEPSIOT ¢ MOMOIE MPpHHOPa KOHTPOJSA BIAK-
HocTH THIa [TKB wiwn EB. TIpu TeMnepatype 10...30 °C 3To oTHOIIEHHE
AomxHO OnTh MeHbme 1,1...1,3. 3nauenue tg & oOMoTOK TpaHchopMma-
TOpPd HAMEPAKT NPpH I[IOMOIIH MOCTOB MNMEPEMEHHOTO TOKd, HAIIDHMED
MJ-16. /1A yrazaHHBIX BEIUE TpaHCcdOPMATOPOR IPH TeMIEpaType obMo-
oK 10...30 °C tg 8 gomxen 6uTE He Gonee 0,015...0,026,

I premodeHun He3 cymmd! TpatedbOpMATOPOR MOLTHOCTLEO Gonee 100 KB - A,
HO MeHee 2500 xB - A, nanpsxenvemM Ao 35 kB, TpaHCTIOPTHPYEMHX € Mac-
oM, AocTaTouHo cobmoeT yemoeua: 1, 23, wm 2,3 ud, mmu 1,3 u 4.

N3onAumo odMOTOK TPaHCGOPMAaTOPOB MOXHO CYIIHTH PA3IHIHEIMH
cnocofiaMu: TIOTEpPAMY B cOOCTBeHHOM Dake M TOKaMH HyAeROH TocHefn-
BaTEALHOCTH; B CYWMABHHX Mevax; OpH MOMOIIH JaMIl HHGpakpacHOTo
CBEeTa; TOKOM KOpPOTKOTrO 3aMBIKAHHA. O,II'HHKD B YCNOBHAX SHCILTyaTaluH
NOAYYWIH PACTIPOCTPAHEHNE HAMBOIEE SKOHOMIYHEE U YAOBHEIE crnocobs
CYIIKHU: MGTEPAMH B coBeTBeHHOM Gake H TOKAMM HY/eBoil MocAeLoBaTeb-
HOCTH, M B TOM, M B ApPyroM ¢jIy4ae CyIIKy MONHO NPOBOANTE HA MECTe
YCTaHOBKHM TpaHchopMaTopoB NpH M0G0l TeMmepaType oKpy:awmeit
CPeAEl, HO CO CAMBOM Macsa 13 DaKoB,

CylIka moTepsMH B cobcTBeHEOM Gake. MHoraa aToT cnocob HadbiBaoT
MHAVKUMAOHHHM, Harpes mpoMcXoAMT 3a c4eT noteps B Haxe (puc. 6.1).
Yrofsl moayauTh DONEE PABHOMEDHOE PACHPEASHEHHE TEMIICPATYPH. BHY-
Tpu GaKa, HAMarHIHBAIOIYo 06MOTKY HAMATEIBAKOT Ha 40. .60 % BRICOTH
faka (CHM3Y), IPHYEM Ha HIDKHeH 7acTH 6aKa BUTKH pacliofIaraloT Iyle,
MAOTHee, MeM Ha BepxHefi. [IpoBof A1d 06MOTKHM MoeT OHTH BhIGpaH
moboii.

QOBMOTKY PACCIMTHIBAIOT CACAYIONIHM 06pazoM.

Yucno BUTKOB:

w=— (6.3)

rae U/ — HanpsKeHHE MCTOYHHEA TOKA, B; A — koaddHmenT; | — nepn-
MeTp Gaka, M.
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a 6

Puc. 6.1. Cxama cywwxu TpancdopMaTOpa NPM MOMOILW
HamarHuunpawed oSmonar:

o — ommodasuoii; § — tpexpasuoit (dama A, B, C); 1 — marpesaemuii
TpaHohopMaTop; 2 — BAMArHWAMEaOmMEA 06MOTKS; J — HCTOMHIK MTaHKA

3EaueHHe A OIpefessnoT 0o Tadul. 6.3 B 3aBHCHMOCTH OT YASMRHEX N0Teph
mMomEocTH (KBT/M2)

F
AP=k =~ (t, —t5), 6.4
k,Fo(t ty) (6.4)

rae k,— xoxpprmprent remnooraasn, KBr/ (M2 - °C); Ana yremieaHoro Gaka
k. = 5 kBr/(M2-°C), A8 HeyTeIvleHHoro — k. = 12 kBt/(M2-°C); F — mwio-
mazs nosepxHocTH Gakxa Tpanchopmaropa, M2; Fy — naomans, DOBEPXHO-
cru Gaxa, saraTan obMoTIOH, M2; {, — TeMTepaTypa Harpea Gaka; o6KrTEHO
pasHa 105 °C; t,— TemMuepaTypa OKpyRalomen cpeas, °C.

6.3, 3aBK0IM0CTL A 0T yRERLHBIX NOTEPS MoLHoCTN AP

AP, ¥By /u? A AP, gBr /M2 A
0,75 2,33 1,4 1,74
0,8 2,26 1,6 1,65
0,9 2,12 1,8 1,59
1,0 2,02 2,0 1,54
1;1 1,92 2,5 1,42
1,2 1,84 3,0 1,34

Cia Toka B obMoTHe (A)

[ AP

y— (6.5)

rae cos @ = 0,5...0,7 gaa TpanchOpMAaTODOB C LIaJKAME WIH TPYOIaThHIMM
Gaicansi; 2y TpaHCHOPMATOPOB ¢ peSpHCTEIMH Gaxam cos ¢ = 0,3,

Yem Tonme cTeHKH Gaka, MACCHBHEE JETATH HaPY/KHOTO KPEIIEXKA, TEM
BHITTE 3HAYEHUE COS .

TemMueparypy HarpeBa TPAHChOPMATOPA MOMKEO PEry/IMPOBATE HAMEHE-
HHUEM TOABOZMMOTO HATPSDKEHMSA, MAMEHEHMEM FHCIA BUTKOB HAMATHHIH-
palomelf oGMOTKY, MEPHONMICCKIMH OTKMIOYCHMAMHM IMTAHHA HAMATHHIH-
Baomeif 06GMOTKH.



CymEa Tokam® Hyaepoll mocaegopaTessaocT (THID). 3ToT coocob
OTIMYAETCA OT OPEANAYIIETO TEM, IT0 HAMATHHYMBAIOIIEN 06MOTKOH Cay-
#WT 0FHA W3 06MOTOK TpaHcthopMaTopa, COEARHEHHAA 0 CXeMe HYNeBoi
nocAenoRaTebEOCTH (pHc, 6.2). TpanedOpMAaTOPH, OPMMEHAEMHEE B CEb-
ckoll aaexTpUdMKAIIIA, Jame BCETO MMET 12-10 rpyNOy CocIHHCHHA
ofMOTOK. B 3TOM CIyIae 0YeHs YA06HO HCTIOMb30BaTh B KATeCTRE HaMar-
HMBalomeii 06MOTKy HMamere Hanpmkenes (HH), xoTopan MMeeT BHBe-
JEHHYIO Ha HYJIL TOYKY.

A BC

Puc. 6.2. Cxema cylins TpaHchopMaToOpa TOKAMW HyneBol
noCcnefoBaTeNbHOCTH:
1 — MOTeRTUMAN-PETYAATOP; 2 — 0GMOTRA HUMeT) Hampakenyd (HH); 3 — ofimoTka
BHICIIETO HAOpmkexnd (BH)

[Ipy cymke TpaHohopMaTOpa TOKAMM Hymepoil MocreloBaTeEHOCTH
HACPEB DPOMCXOAUT 33 CIET OOTEPh B HAMATHHIMBAKINEH o0MOTKE, B CTAIH
MAarHWTOOPOBOAA M €r0 KOHCTPYKTUBHEIX JEeTANAX, a Taxxke B faxe oT geii-
CTEMA TIOTOKOB HYJIEROH MOCASA0BATENBHOCTH, Taxum ofipasoM, IIPH cymKe
TpaHcHOPMATODOR TOKAMM HWICBOH HOCTEA0BATEALHOCTH HMEIOTCA BHY-
TpeHHHE H BHENIHHE MCTOTHUMKI TEIVIOTH. T4 CYIIKA IpeAcTaRIgeT coboil
Kak 6B codeTdaHme ABYX criocoboB CYIIKM: TOKOM KOPOTKOTO 3aMBIKAHHA
H NOTEpsSMH B coOcTBEHHOM Gake. [lapaMeTpHl CYIIKH TpaHchHOpPMAaTOPOB
TOKAMH HYACROH MOCASAOBATEALHOCTH MOXHO ONPEASTUTE CASAYIOMUM
ofpasoM. MommHocTs, noTpelineMan EaMarEwIusaomedf odmMoTkoi (KBT):

By =APF, (6.6)

rae AP — yzensHBIH Pacxos MOIHOCTH, KBT/M2,
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Jan tparchopmaTopos Gea TeMNOBOH HaOAAIMHM Gaka, CYNIKd KOTOPAIX
OPOTEKAeT IIPH TEMIEparype akTHEHOW (BmemHoi)} gactu 100...110 °C
¥ oxpyanwel cpeas 10...20 °C, mowuo npuusats P = 0,65...0,9 «Br/m2.
MeHblnee 3Ha9eHHe YASMLHOM MOITHOCTH TPHHMMAIOT 41 TpaHehopMaTo-
poB MEHBIIEH MOLTHOCTH.

[IOAROAMMOE HANPAMKEHNE NMpPH COSIHHEHHMH HAMATHHYHEAIOmMedH

OfMOTKH B 3Be3TY
Uy = {ﬂ, 6.7
3cosg

rAe z, — ToAHOE COMpOTHRIEHUEe HYy/eBoil NocieloBaTelbHOCTH (haakl
06MOTIH, OM; Ero MOXHO ONPEAETHTh OITEITHEIM ITyTeM:

cos(p=0,2...0,7.

YeM Sonpine MOMHOCTE TpaHehopMaTOpa, MACCHBHee JEeTAMH €ro BHY-
TPeHHEr'e Kpeneka, ToNllle cTeHKM 6aKa, MeHbLIe paccTaAHHE MeX Ty Mar-
HUTOIIPOROAOM M HaKOM, TeM GOABINE 3HAYEHME COS p. IHAYCHHUE ero Takke
MOXHO D]TPEAEJIHTB OMIBTHRIM TTYTEM.

Cwry $asneoro Toka cyInkH (A), HeofxXoAMMOro Ans BEBOpA H3MEpPHTEh-
HEIX NMPHGOPOE B MICIAZH MOMNEePeTHOre CEYeHHA NOABOAAIIKNX NPCBOAOE,
AnA TpaHcdropMaTopoB ¢ TPYOYAaTHIMH OaKaMH MOXHO HAHTH H3 BHPaKEHHA

h
Ip=1, \j;_o (6.8)

rae I, — ciila HOMHHAIBHOI'O TOKA, A; S, — HOMWHANABHAS MOIIHOCTh TPaHC-
dopmartopa, KB- A,

l'lpu BHYI’pEHHBM HLTOYHUKE TEIA0TH Cyl]]'](a ‘Tpa]-ll‘_‘{bopMaTOpOB TOKAMY
HYA€BOH MOCAeA0BATENLHOCTH XapaKTePH3YeTcA 3HATHTENEHO MeHbITHMHE
noTpebaeHuen MomuoeTu (a0 40 %) ¥ BpeMeHem ¢ymru {Toxe 70 40 %)
o cpaBHeHHIo ¢ cymxoil TpaHchopMaTopa noTepsami B cofieTseHHoM Bake,

HeaocraToK cyikd TpaHChOPMATOPOR TOKaMH HyNeBOH nocief0BaTeIb-
HOCTH 3aK/I09aeTCA B TOM, YTO HATIPSDKEHHE TIMTAHWA HECTAHAAPTHOE, T. €,
HeOfXOAMM CTIEIMATEHEH WCTOYHHE TOKA. Jalle BCETO TAKHM HCTOYHHKOM
TOKA MOXET GhITh CEAPOYHBIN TpaHcdopMaTop.

[ocne cymkH TpaHcgOpMAaTOpa BBITIOAHAKT €T0 PEBHIHIG, IPOBEPAIOT
I'I‘pOQHOCTb KPEI'IJ'IEHHH H3OMTAHWOHHBIX KNHHLBER Me}!{ﬂy TOROBEJIYH.[HMH
YacTAMH ¥ MArHUTONPOBOAOM — PacKIHHOBKY 00MOTOK, OLpPeAeNAdioT
CONPOTHBICHHE HIOMAINMH CTHKHBIX MINHACK MArHHTONPOBOAA (aomeno
ORITE He Hinke 5 MOM 1 TpaHedopMaTOPOR HANPkeHNeM Ao 35 kB Brmio-
YHTEALHO), NOIZTAMMBAIOT Bee GOATOBBIE COeZHHEHHA. TeMnepaTypa TpaHC-
¢dopmaTopa NpH peBH3MM A0/LKHA OHTE Ha 5...10 °C BHIIE TeMIepaTyph
OKPYRAIOMETO BO3AYXA.

[IpoaomxuTeAsHOCTE NpeGEIBAHMA AKTUBHOR 4aCTH TpaHcdopmMaTopa
Ha OTKPHITOM BO3AyXe He AO/DKHA NMpeBHMAaTE 16 o B cyXy1o Norody (0THC-
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CHTENbHAA RIAKHOCTE BO3AYXA A0 75 %) W 12 9 no BAakHYH0 (OTHOCH-
TEALHAA BAAKHOCTL Boagyxa ceume 75 %). Bee TpancdopMaropur nocre
3AMHBKM MACIOM J0O BKIIOYEHHA BRIACDKHMBAIOT 48 4 B TEIUIOM NMOMEINEHHH
¥ 120 u p XOAOTHOM.

6.6. TpancpopmaTopHoe Macho
W NpeAbABNACMbIE K HeMY Tpe6OBAHUA

KadecTBeHHOE TpaHedOPMATOPHOE MACHO MMEeT CBETAO-KENTHI LpeT.
CHIBHOE NOTeMHEHHE B mpollecee SKCIUTYATALIMH CEHASTeNLCTBYET O Mopue
Macia BCISACTEHE 3arpA3HEHHA WIH OKHCIeHNA. Xopollee Macio MMeeT
cn1abkri 3amax kepocHa, OHO JOKHO COXPAHATE NPO3PAYHOCT TTPH OXJIK-
Aernu Ao 5 °C. TIpospadHOCTh MPOBEPAIOT B CTEKISHHOM IPAMOYTONEHOM
COCYAE, HA OAHY M3 CTEHOK KOTOPOra HAKAEHBAKT NOJOCKY ByMard ¢ HaHe-
CeHHEIMH Ha Hee 4€pHOH TYLUIbIO AMHEHAMH ToamuHoH 0,1; 0,5 1 1 MM.
Ecrim yepes enoit Macaa B 100 MM JeTKo BMAHH Bee JIMHHH, TO Macio XOpo-
mee; ecod AMHHA TormyHoH 0,5 MM BHAHA HEYETKO, a IUHHA TOAIMAHOR
1 MM 9eTKO, TO JeNaTeJBHa OMHCTKA; TIPY MeHblel NMpo3pavHocTH Macia
HeoBxoaMMa HeMeZIeHHAA OUMCTKA.

B Macae He JOKHO OHITE BoAH. ECAH NpH oNyCKaHUH B IpOoBHDKY
¢ MACJIOM pAaCKaJICHHON NPOBOIOKU PA3AAETCA TPECK, TO 3T 0IHAYALT, HTO
B MACJe eCTh BIATA H eT0 HeoGXOANMO OTHINATE UAH CYIITHTS.

KHCIoTHOCTE Macsa XapakTepH3yeTcad KMCAOTHHM YHCAOM, KOTOpOE
npeAcTaReT cofoil kommiecTeo KOH — ruapoKcHaa Kamsa (MI), Heob-
XOAHMOE T HENTpaNH3aUWH cBoO0AHREX KBCIoT B 1 r Macha. 3o Koande-
€TBO JomkHo OeiTh He Gonee 0,05 mr KOH/r aas vucroro m cyxoro Macna
H He JoDKHO TpeprInaTk 0,25 mMr KOH/T A sKeIUTyaTalUuOHHOTO.

BszkocTh Macta AomkHa 6uTh (2,8...3,5)-10-6 M2/¢ npu TeMnepa-
Type 20 °Cwu (1,1...1,3} - 10-¢ m2/c ipu 50 °C.

TeMnepaTypa BCIIBIINTKH MaCIa THGOT0 THITA AGDKHA GRITE He MeHee 140 °C,
JOTTYCKASTCA CHHXEHWe TEMITEPATYPH BCIIBIIKY He Goflee neM Ha 5 °C.

30/IBHOCTD AOMKHA BHTE He Gonee 0,005 %. O HATHYMH cepbl CBHAETENDb-
CTBYyeT NOTEMHEHKE MOMMPOBAaHHOR MeIHOH ILVIACTHHEKM HOC/E KMITTIeHHA
ee B Mache B TedyeHne 12 9.

Jlas onpenenenys pacCTBOPHMEIX B BO/IE KHCHOT M INETOYER UCTIONB3YIOT
PeaKIMIc BOTHOMH BETLKKH, MPOBOIUMYIO ITPH NOMOMM HHAWKATOPOR, CIO-
coBHBIX pe3Ko U3AMEHWTE cBoi LIBET B npHCYTCTBHY HESHAYUTENLHBIX KOJH-
YecTB KACTOTEH WM Iel0odn {HATpHMEp, BOAHEI pacTEOP METHIOPAIDKA).

Tpo6HBHOE HATTPAKEHNE 3KCIUTYATAAOHHOT) MACHA, XAPAKTE PAIYIO-
ee ero ATeKTPHISCKYIO IPOYHOCTL M OTNPefeaseMoe TpH TOMOIIH CTaH-
AApTHHIX annapaToB (HanmpuMep, AMHU-70, AKHM-50, AMHMM-72, AMU-80
H T. 4.), AODKHO GHTH He MeHee 25 KB ANA anmapaToB HANPAXKEHHEM
A0 15 kB » He ke 30 KB gnA annmapaToB HanpAxeHueM Ao 35 kB srmo-
YHTEABHG.

101



CoKpalleHHEIH XHMHYeCKHil aHanu3 Mac/ia OXBaTWBaeT ONpefe/eH e
TEMINEPATYPhI BCITHIIIKH, BJIEK'["pH":IECKOﬁ MPpOYHOCTH, KACTOTHOrO 9UCIa,
PeaKLMH BOAHOMN BRITSNKHM HAH KOAHYECTBEHHOE CINPEACIEHHE BOAOPAC-
TEOPHMMEIX KHCJIOT, KAUeCTEEHHOE ONpefefeHHe cofepiKaHMA B3BEIIeHHOTO
YONA U MeXaHWIecKHR NpHMeceii. [Tpobu Macna oT6UparoT B cOBEPIIEHHO
CyXy10 OYTHUIKY C MPHTEPTONR CTEXNAHHON Npobkoi. JletoM npoly GepyT
B CYXYEO TIOTOAY, a 3uMoit B MoposHyto. IIpofy Macna 6epyT, OTKpPHIBAL
CITYCKHOW BEeHTHAL B HIDKHel dacTH TpaHcohopMaTopa, AalT cTedsb Hefioib-
MGMY KOMHIeCTBY Mac/a, YTOOH CMBITh I'PA3b ¥ BEIXOZHOIO GTBEPCTHA BEH-
THJIA, W TOJABKG TIOCHE 3TOTG HAGHpPaKT B OYTRUIKY IpHMepHo 0,75 /1 Macia
AJLA UCIBITAHMA Ha nipofiosi w1 1,5 1 o coKpameHHOro XHMIYECKora aHa-
auaa. Ilpy TpaHCTIOPTHPOBARKY TPOHKY ByTEUIKM 3ANMHBAKOT TAPAGHHOM.

[lepen UCOBITAHUAMY SYTEIAKY € MACAOM IIPOTPEBAIOT A0 TEMIEPATYPH
NoMelleH A, ITOGH H36eKaTh KOHAEHCALMH ITAPOB BOJL B Maciie H YMeHE-
MeHNA NPOGUBHOTO HATPKEHUA.

Bofy U3 Macha YAANSHT, HATpeBas eTo PAIAUYHRIMH (NocofaMi: TOKOM
KOPOTKOTO 3aMEIKAHHA, TOTePAMH B coficTBeHHOM Bake, TOKaMH HY/IeBoit
MOCNeZOBATEIEHOCTH. B HEKOTOPHIX cAydadX ANA OYMCTHKM Macia ZocTa-
TOYHO €r0 OTCTOATh B COOTBETCTRYIOMEH eMKOCTH B TOMEIIEHMH ¢ OTHO-
CHTENBHO CYXMM M YHCTHM Bo3ayxoM. Ho HamBoarmee pacnpocrpane-
HUe MOAYIHAA CYMKa MACHA MPH MOMOIM UeHTpUGYTHPOBAHUA TIPH
Temnepatype 40...50 °C. Ilp4 3ToM Maclo oUHIIaeTcad He TOABKO OT BOZH,
HO H OT TAXEJLIX MEXaHHYeCKUX NprMecei. Jlerkve MexaHHIecKHe TIpH-
MECH, a TAKKe H BOAY M3 Macha YAAJAIOT TPH MOMOIH (IIETPIPecCos.
B duALTpIpecce Macko ONpH¥ TeMmepaType 40...50 °C nof jaBlieHUeM
0,3...0,5 MIIa (3...5 krc/cM2) NporoHAOT Yepes GHALTPOBATBHYTO GyMary,
KOTOpasd BMUTHIBAET BJAry H 3ajepXKHBaeT MeXaHWIecKMe OPHMECH —
BOJIOKHA, LIAAM, CAKY U T. A.

PrIBTpoBRANEHYI0 GyMary NpH O04HCTKE MeHAT 9epea 1...4 9. Ee moxHO
NPCMEIBATh, CYIIHTE H BHOBE HCMTOMB3OBATD.

PrrsTpnpecc oOWYHO BIMIOYAKOT TIOCAE MeHTPHGYTH, A06HBadCh NOYTH
IpeAeAbHOH CUNCTKA Macia oT MpHMeceil, enTpudyrvposanue M GRIB-
TPOBAHHME OUHIAKT MACNO, HO HE BOCCTAHABAMBAIOT €TO YTPAYCHHKIX
cBoOHCTR. JIng yAameHW U3 Macna IPOAYVKTOR OKUCIEeHNA H I BOCCTAHOB-
NEHHA ero MPeXHHUR KadecTB NpuieraiT K pereHepaLiHH.

PereHepaluio Mace] OCYIECTBAAIOT OPH MOMOITH aicopOeHTOB —
BEI|eCTR, CTIOCOBHEX TIOBEPXHOCTRIO CBOHX JACTHII MOTNOUIATE TPOAYKTEL
CTapeHHMs Macia M Baary (seneHue agcopbumn). B xavecrse agcopOeHTOB
HCTIONBAYIOT MPHPOFHEEe 0TSeIHBAIHe THHE], 36MITH, ONOKH, aMopdHEIe
WIH aKTHBHPOBAHHEIE VIH, OKCHAN AUTFOMHHHSA, CPUTHKArenu {H3MefbyeH-
HafA KPeMHHWeBaA KNCAoTa) N IEeoIHT.

PereHepanHi) MPOBOAAT KOHTAKTHEIM FTH TEPKOJMIHCHHEIM CIOCO-
f6aMi. B meppoM crydae OSBIUHO TPUMEHAT MeHee aRTHBHHE afcop-
BeHTE — oTOETHBAIOLIHE TNHHEL AACOPGEHT B PA3MONIOTOM NMPOKaTEHHOM
BHZe gobarnAioT B nogorpetoe A0 80...90 °C Macio, NepeMENHBAIOT, OTCTa-
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WBAEQT, MOCAE 9ero MAacI0 OTNPARIAIT Ha rkTpoRanke, Bo BTopoM cry-
Yae Macio MPONyCcKaloT Yepes azicoplenT, a 2aTeM (HALTPYIOT.

B nocaeiHee BPEMA PETEHEPALMIO MACHA OCYECTBASIOT HENOCPes-
CTECHHO B TpaHchopMaTope B TEpHOA ero 3KCIUTYaTAITMH, AL Yero TPaHe-
dopMaTophl 06OPYAYIOT CeUHaNEHEIMH TepMOCHBOHHEMA GHIBTPaMU,
MOTIOTUTENLHEIMU NATPOHAMH M BO3IJYXOOCYITUTEAAMH, 3aNOMHAEMETMU
ofHYHO CHIMKaTeNleM. B Tipollecce 3KCIUTYATALMH MACHO, IPOXOAN Yepes
CHJIHKAre/b, BOCCTAHABIWBAET CBOH CBOHCTRA.

6.7. NapannenbHas paGota TpancpopmaTopos

Jlnst NOBBINIEHMS HAASKHOCTH ANEKTPOCHAGKEHNA COBPEMEHHOrO Celb-
CKOX03AHCTEEHHOTO MPOU3BOACTEA Ha CeMbCKMX NOACTAHLMAX CTPEMATCT
YCTAHABIMBATE T ABa TpaHchopMaTOpa, KOTOpRE Salle BCero paboraior
mapamnensio {pec. 6.3). Uuwro paborannmux TpaHcdpopMAaTOpoB RIRSET
HA CTOMMOCTE IOTEPE JHEPTHH B HUX (HEOBXOAMMO y9IeCTh M HAAEHHOCTE
ux paboTH Mo HanpmxeHHeM). B kaxkA0M KOHKPEeTHOM CIydae MyTeM
TeXHNKO-3KOHOMHYECKHX PACIETOR ONpedefAl0T Hauboiee MpHeMIeMELi
BAPHAHT BIUIIOYEHMA TPaHCHOPMATOPOR. STO NOIBOIAET CHUIWTL CYMMAp-
HEIe TIOTEPH SMeKTPO3HEPTHH U ofecTeTHTh MUHUMYM Yiiep6a TIpu oTKAze
B paboTe OIHOro M3 TPaHChOPMATOpOB.

Iina elilcdeHMA TpaHChOpPMaTOpoR Ha Mapa/UleNbHYI0 paboTy Heob-
XOAFMO, YTOOR OHH WMETH: OAMHAKOBHE IPYINH COeAHHEHNA 0OMOTOK;
PABEHCTBD HOMHHAJEHKE MEPBHYHBIX H BTOPHYHRX Hal'lpHJi{EHH.ﬁ, 9gTO
TMPaKTHYECKHM CBOAWUTCA K PABEHCTBY K03GPHUMEHTOR TpaHchoOpMaLHH
(c nomyckom 0,5...1 %); paBeHCTBO HAMPSUKEHUH KOPOTKOTO 3aMBIKAHW
{c pormyckoMm o 10 %); oTHomMeHHe MoIMHOCTelH TpaHchopMaTopoB 1 @
3 (npu GOMBNIHMX CTKAOHEHWUAX 3aTPYAHAeTCA GasMpoRka).

Jlia onpeZieneHHd MPARMABHOTG TOAKTIOTEHUA 3a%MMOB BRIMOAHAIOT
¢a3HpoBKy, AIA 4ero B cXeMe Ha pHe. 6.4 HeOOXOAHMO BKIHOUHTE BHIKIIO-
YaTenH SQy, SQ; H 5Q; NIPH BHKUNOYEHHEX SQy H SQ; (cM. pHC. 6.3) ¥ H3Me-
PHTE HANPAXKEHHA dqdy, byby ¥ c4cy Ha saxaimax Q4 (oM. puc. 6.4). 3Th
HAIPOKEHIA A0/DKHE] OLITH PABHH HY/IO; B IPOTHBHOM CiIydae Heobxomuma
NoclefobaTeNbHAN [lepecTaHOBKA 3MHUMOB d4, b, H ¢, (TIPH OIHHAKOBHIX
rpymnax coefHHeHUs o06MoToK).

OnepaTHBHLL NepcoHan (WIH paboTHHEH SAeKTponabopaTopHH T eTo
HabmoaeHem) NpeROANT (AINPOBKY N0 PACTIOPIKEHWIO TPYTIE IT0 DACK-
TpobezonacHocTH. Ha aToit pafore fomkHO GRIThH 3aHATO He MeHee ABYX
auu, uMeromux 11 u IV cTenelH kpanMuranvy. Bes yuacTHA oOnepaTHs-
HOTO nepcoHaa GaupoRKy NPOBOJAT MO HAPAZY.

Tepes HaganoM paboTh HAAERAIOT FOMOBAOH YOOP, IUTOTHO 3aCTerHBAIOT
OACHIY H HAACBATOT AHIJCKTPHYICCKHE [IEPYATKH H O9KH. CrofaTh CHeayeT
YCTOIMMBO HA HIOMHPOBAHHOM OCHOBAHHMH M He KACATHCA CTEH HITH 3a3eM-
NeRHEIX YacTed.
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Puc. 6.4. Cxema onpefensHRs NPaBAIbHOCTH COERWHEHWA BbiBogos o6moToK
TpanchopMaTOpa NPX KX NapannenbHol pabore {pasuposKa)

[Mepen GasupPOBKOH DPOBEPAIOT HAPKEHNE HA BCEX INECTH 34AIMAX
oT 0HOKX MCTOYHMKOR MMTAHVA: [IPH HANDIESHHK 10 220 B — TOROHCKA-
TeAeM, OPU HAnpxeHnA Bene 220 B — yKasaTeneM HANPOKeHus ¢ 4o0o-
HUTEARHHM DE3HCTOPOM.

Ipu dasuposre IMyDOM YHASATENA HAOPAMEHNS TPHKACAIOTCA K TOKO-
OPOBOAAIIENMY OPOBOAY KaKoH-mb0 $askl, a Iymom APyroi TpyOKu ¢ ZoTIo-
HUTE&/ILHEIM PEIHCTOPOM — K TOH xe $ase Apyroro ueroanuka. [Ipy copma-
JEHUH OZHOMMEHHEIX (a3 JAMILI CBETHTHCA He OyAyT, TaK KaK OTCYTCTBYeT
PA3HOCTh DOTeHNHANOB. Ecym GasH mepenyraHsl, TO YKA3ATEN: MOKAMET
HATH9IHME HanpsoxeHuA. Torga GasHpoBKY HCTIPABIAIOT TOILKO MOCIE Mo-
HOTO CHATHA € AIEKTPOYCTAHOBKY HATIPAMEHWA H BRTIOAHEHNS APYTAX Heol-
XOZHMEX Mep Ge30MacHOCTH.

VxasaTenb HANPAXEHNWA, HCIOWBIYEMRIH Opy GasupoBKe, gocxeH OHThH
PacciMTaH Ha JBoiiHoe pafoyee HanpaReHHE QasHpPyeMbIX OENeHd miH
HMETh CODTBETCTBYIOMMH AONOIHUTENLHBH PE3HCTOP.
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6.8. IxonoMHYHbIE peXHmbI paboTd Tpanchopmaropos

Jnsi noBRIMEHMA HAACKHOCTH MIEKTPOCHAGKEHHA OTECTCTEEHHBIX
norpefurenei HA CANBCKMX MOACTAHWHAX YCTAHABIMBAKNT HECKOABKD TPAHC-
dopMaTopoB, KOTOpEIE YAlE Beero paboTaloT Ha ofinpie MIHHEI IPH HEpAaB-
HOMEPHOM rpadixe Harpysru.

UYucno oaHOBpEMEHHO paGoTalnmux TPAaHCGOPMATOPOR BIMAET HA KO-
HOMIYHOCTE HX HCTIONMBIOBAHIA U CTOMMOCTS TIOTEPh SHEPTHH B HUX. Ote-
BHAHO, UTO MO MEPEe CHIDKEHHA HATPY3KH YACTh TPAHCHODPMATOPOB MOXKHO
OTKJIIOMHTE H TEM CAMEIM COKPaTHTE MOTEPH JHePruH. OIpeaej M YeiIo-
BHA BHIGOpA ONTTHMANBHOTO BADMAHTA BKAIOYEHHA JBYX TpaHcpOpMATOpPOB
Ha NAPA/UIEIBHYIO paboTy IpH HaMeHeHHH HX HarpyskH. YTobu HaiTH mpe-
AeMEHYIC MOITHOCTE HATPY3KH, PH KOTOpPoH Haflo HAMEHATE CXeMy, IpH-
PaBHAEM CTOHMOCThL FOJOBHX HOTEPL SHEPTHH B OAHOM HIH ABYX TpaHC-
dopMaTOopax OEMHAKOBON MOIIHOCTH S, TIPH OAHOM M TOH e HMCKOMOH
OMTHMANBHOHN (NpeAensHoi) Harpyske Snp:

B3, 8760+B3, Sy, / SV =2P,3, -8670+2B3, (S, / 25,7, (6.9)

rae P, P, — aKTHBHLIE NOTEPH XOMOCTOrO X07a ¥ KOPOTKOTO 3AMEKAHNA,; 3,
3, — NpHBeReHHEIC 3aTPATEl HA NOTEPH SHEPTHM IIPH 9HLJIE YACOB NOTEPE
COOTBETCTBeHHC 8769 1 1.

Orewaa

{ .
Swp _ 12R3, 8670 (6.10)
S | B3

Hpn ¥YBSIIMHECHHWHA HATPY3KH BRINIC paC‘-IeTHOﬁ L[enecooﬁpaaﬁo BEIKOYHTE
oba TpaHchOPMATOPA, 4 NPH NOHKKEHHH — 0AMH, QA TpaHcdopmare-
poB HanpsxeHHeM 35/10 kB HoMHHabHOM MOIMHOCTRI oT 1 Ac 6,3 MB-A
¥ IIPH CPeIHMX COOTHOIMEHHMAR TIAPAMETPOB, BXOAAIIUX B BRPasKeHHe, Npe-
AcbHAA HATPYaka cocTanssaeT mpuMepHo 100...110 9% HomumaabHOH MOMI-
HOCTH OBHOTO TpaHChOpMaTopa.

OnHaKo B AAaHHOM KOHKDETHOM CNyuae He YYHTHBAEeTCA, YTO M Ha Nepe-
Aady peaKTHBHOH MOIIHOCTH TaloKe 3aTpavMBaeTcd aKTHBHaA MOITHOCTE.
Mo3ToMy TIpH onpefie/IeHHH 911 Napa/iientHo paboTalomix TpaHedop-
MATODOR 1, Hawbonee EBRIN'OTHOTO IO IIOTENHM, DEAKTHBHHE IIOTEDH NEPEBO-
AAT B AKTABHLIE TTYTEM YMHOKEHHA PEAKTHBHONM MOLIHOCTH IIOTEPh HA 3KO-
HOMUYeckuil SKBMBaTeHT Kp;:

B, =n(?, +KPQX]+%(PK +K,QP (6.11)

rae K, — At TpaHepOPMATOPOB PACTIPEAEITUTENBHEX CeTed HAPSDKEHHEM
6...10 kB paseH 0,15, a TpaHchopMaTopos 35...110 kB — G,08; Q,, @, —
PEaKTHBHEIE MOIIHOCTH XOJIOCTOTO X0/2 H KOPOTKOTC 3AMEIKAHHA.
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Yunutaead paseHcTRO (6.11), Ha NOACTARLMAX ¢ TpaHChHOPMAaTOpaMu
OAWHAKOBON MOIIHOCTH H KOHCTPYKIMH YHCIO OAHOBPEMEHHO BIUTIOUEH-
HEIX TpaHehOPMATOPOB MOXKHO OTIPEASTHTD CAEAYIOMNMH HepaBeHCTBAMI:
NPH BOIPACTAHUM HATPY3KH BEIPOAHO K R TIAPASENBHO PABOTAICIHM
TpancdopMaTOpaM NOAKTIONHTE elie OfFH TPaHCopMaTOp, 8CIH CyMMap-
HasA HarpysKa Sy VOBTETBOPAET YCIOBHIO:

m+1(P, +K,Q.)
s i X px
5> N nB+K,Q)

rZe 5, — cyMMa HOMHMHAJIBHEIX MOITHOCTEH TpaHchopMaTopa.
ITpu yBbhiBaHHHM HArPY3KHM, HA0G0DOT, HenecoofpasiHoe OTHAKYHTb OAUH
u3 TpaHChOpPMATOPOE, eCAH

¥

SE <SH J(n_]-)(Px +Kpr)‘
VAP +KQ)

PeaKTHRHBIE TOTEPH MOKHO BRYIHCIHTE 110 dopMyzaM

=% c.pp =tk

% =150 & =150

rae I‘!, i, —OTHOCHTE/AbHME CHJIA TOKA XOJAOCTOI'C XOJAd H HalIpsOKeHHe
KOPOTKOTO 2AMKIKAHWA, % COOTBETCTRYIONIMX HOMHHANEHEIX MapaMeTPOR.

Ina TpaHchOpMaTOpPOR PasMUYHON MOLIHOCTH TaKylo 3agady oOLMHO

pemaeT rpadUeckiM MeTogoM, NpH MeOoNbioBAHHH KOTOPOTO HA Ipa-

¢HKe CTPOSIT 3ABUCHMOCTD IPHBEAEHHHX TIOTEPh OT HATPYAKH KaWI0TO

TpaHchopMaTopa K Ecell apaiAessHol cXeM:l. Ha OCHOBe MOAYYEHHHX

rpadHKOB AeNAIT BEIBOA O LelecoodpasHOCTH BIIIOUSHHA B paboTy onpe-

ASTEHHOTO YHMCNa TPAaHC(POPMATOPOB.

Sus

6.9. paenna 6e30NacHOCTH NPY IKCNTYATALMH M HALITAHWAX
CHNOBBIX TpaHHOPMATOPOR

OCMOTpP CHACBEIX TPaHC(OPMATOPOB BHIMOAHAIOT HEMOCPEACTBEHHO
¢ 3eMAH WM €O CTAUMOHAPHELX JeCTHHI ¢ nopyuuamu. Ha TpaHedopMato-
Pax, HAXOAAmMUNCA B paboTe WIM pesephe, AOCTYT K CMOTPOBBIM IIOMIAA-
Kam JomieH OBITh 3AKPRIT MPeAyNPeKAanmMIMY NuakaTaMu «He Bae3ai!
Y6neT».

Ot6op rasa M3 ra3cBOro pese paboTawmere TpaHchopMaTopa cleayeT
BEITIOAHATE ITOCE PA3TPY3KH M OTIIIOYEHHH TpaHedopMaroepa.

PaBoThl, CBA3aHHEE ¢ BHIEMKOH AKTHEHON 9acTh 3 Gaka TpancdopMa-
TOpa WM MOAHATHEM KOJIOKONA, BRIIOAHAICT N0 celNaibHo pa3paboTaH-
HOMY AJI1 MECTHEIX YCIOBHI TIPOEKTY NPOM3BOACTEA pabort.

K mpopefenuio paoT BHYTpU Gakop TpaHchopMaTopa AOTYCKAIOT
TONEKO CITCITHANBHO TOATOTOBTEHHEIX paﬁoqﬂx H CNeUATHCTOB, X0ponio
3HAINIMAX YCTpokcTRO TpaHcdopmaTopa. ChelngAexaa paboTaomUx A0MEHA
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BEITE YUCTOM M YAOGHOMN, HEe HMETE METATMYECKHX 3aCTENEK, 3aU[MII4Th
TeJIO OT [leperpeBa M 3arpA3HeHHA MacioM. B kadecTee o6yBH HeoOX0ZMMO
HCTIONB3OBATE PE3HHOBEIE CAMOTH.

OcpeleHne IPH BHINOIHEHHN paboT BHYTpU Tpancdopmaropa obecne-
YHRBACTCA MePEeHOCHEIMH CBETIILHHMKAMH HaNpskeHHeM He Gosee 12 B
C 3aIIWTHOH ceTKOH H TOJBKO 3aBOJACKOTO NCTIONHEHHA WIH aKKyMYIATOP-
HbIMH oHApPAMH. TIpH 3TOM PasJETHTETbHER TPaHCHOPMATOD A8 Hepe-
HOCHOT'C CBETH/BHHKA YCTAHABNMBAOT BHe GaKa TpanchopMaTopa.

PafoTn mo pereHepanuu TpaHcGOpPMATOPHOrO MACHA, er0 OCYIIKE,
OYHCTKE, Aera3allii IPOBOAAT B cliel[HaIbHOH 3alHTHOH ofiex e H criely-
ancHoi oByRu.

B mpollecce ¢AUBa U 3aAUBa TPaHCHOPMATOPHOTO MACHE B CHIOBHE
TpaHcdopMaToph HanpskeAreM 110 kB 1 BEINe BBOARL TPaHCHOPMATOPOR
3a3eMIAI0T BO U36EKaHHE IOARTEHHA Ha HUX SNEKTPOCTATHMeCcKOro 3apaia.

Ha MauTOBHX TpaHChHOPMATOPHEX NMOACTAHIMAX, TTepeKAHTaTeTbHEIX
TYHKTAX H APYTHMX YCTPOMCTBAX, HE MMEHUIHX OTPAMAEHHMH, TPHBO/BI
PasBesHHUTeNeH, BRIKIIOIATEASH HAMPY3KH, IMKAQH HANPSDKEHUEeM BHINE
1000 B » ol HADpAOKeHMeM A0 1000 B zonsxHe OWTE 3aliepTH Ha 3aMOK.
CTaunoHapHEe AECTHULE Ha MAoMAagKe oSCIYKUBAHUA JOMKHE 6HTh
cBAOKUPOBAHH C PAIBEAMHMTATIMH M 3aTl€PTHE Ha 3aMOK.



fnasa 7
JKCNINYATALIUA BO3AYIIHLIX U KABE/IbHbBIX
JINHWHA SNEKTPONEPERAYN HANPAXKEHUEM
101000 B

7.1. JKcnnyaTalluA BOIAYWHBIX NUHMA

Yrob6ul obfecTieIHTh HOPMAJBHYD paboTy BORAYITHIX AMHIH JIEKTPOTIE-
peaaum, HeoGX0aMMO CEOEBPEMEHHO [POBOAMTE COOTBETCTBYHOMHE paboTer
0 TeXHHYeCKOMY 00CTy:KMBAaHHIO H peMOHTY 060pYIODaHuA.

3azagn SKCILIyATALMK MOTYT OHTL PEIIEHH TIPH BHNOJHEHHH CAeAYIO-
IMKX YCIOBHMA: NOCTOAHHOE HASMIOAEHHUE 34 BOAYITHEIMHU JHHHAMY {0CMO-
TpH); cobalodeHMe TOTYCTHMEIX PEKMMOB PaBoTHL 10 TOKaM HATPY3IKH,
NpoBeAsHHe HaMepeHUH, TpodUAAKTHYECKUX WCTIBITAaHHA M NaHORO-
IpeayNpeAHTeNAEHEX PEMOHTOB; BeJeHHe TeXHWIecKoH ACKYMEHTALHH;
TILATENRHOE PACCEOBAHWE IPHYMH aBapHil M paspafoTka MEPONpPUATHH
[0 MX YCTPAHEHHH.

Ha soamymHex n1MHMAX HAnpskeHHeM A0 1000 B npuMeHAIOT AepeBAH-
HEIe OTIOpE] H3 AHTHCETITHPOBAHHOMN ApeBecHHE], JepeRiHHEE Ha Xene3obe-
TOHHEIX WIH JePeBAHHEX (AHTHCENTNPOBAHHLIX) IPHCTABKAX ¥ Keneaobe-
TOHHEIE, QIIOPH PACCIMTRIBAIOT IO NPEeNbHEIM MEXAHWYECKHM Harpy3KaM,
BOZHUKAOUTHM B HOPMA/BHEIX peuMaY paboTsl BosAyIHEY AMHUE. Pac-
YeTHBIE COUSTAHHA MEXaHHYECKHX HArpy3oK ONpeAelfioT B COOTBETCTBUM
€O CTPOMTENEHEIMHA HOPMaMy M TpaBiwiamMu (CHuIT).

B MecTax, TAe eCTh ONACHOCTE HAe3Aa TPAHCTIOPTa Ha OTIOPH, WX 3alld-
mawT orboinumu TymGamei. Ha kaxzaoi onope Ha Beicore 2,5...3,0 M
OT 36MM NULIYT DOPAAKOBEI HOMED M roa ee yeranosxu. Pacnonoxenue
HpOBOAOE Ha oIope HE 3ABUCHT OT paioHa KIHMATHYeCKMX yeaobsmil. Hyne-
BO# IPOBOJ, PACTIONATAOT, KaK MPABKIC, HIDKe ¢asHRX Mpobodos. [Iporona
HAPYKHOTQ OCREIIEHHA MPOKNAABIBAIOT COBMECTHO C NPOBOAAMM BOSAYII-
HEIX AMHMIH, HO pACIoNaTaloT Mo HYTEBRIM TPOBOIOM.

Paccrosnie Mexy NPOBOJaMH YCTaHARTUBAIOT B 3aBHCHMOCTH OT pait-
OHA [OJOMEZHOCTH ¥ JNHHH NposieTa. Tak, Ha BO3LYIIHHE AHHHUAX B |,
Il u III paftoHax ronoaefHOCTH E€PTHKAIBHOE PACCTOAHHE MEMAY NPOBG-
JAME HA DIOPAX AGIKHO 6HITE He MeHee 40 oM, 2 FOPHMAOHTANILHOE [IPH TIpo-
nerax 6onee 30 M — He MeHee 30 em.
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Topu3oHTAaNbHOE PACCTOAHME MeXY MPOBOAAMM ITPH CITYCKAX Ha Omno-
pax AomxHo GlTh He MeHee 15 cM, a paccTodgHMe OT NPOBOAA AC MIEMEHTOB
OTIOPE — He MeHee 5 eM. JlomyeraeTesa cOBMECTHO NOABSITHEATE Ha 0Mopax
IPCROAS ceTH HanpmxeHveM 380,220 B ¢ mpoBOAaMy paJHOTPaHCILIIHOH-
HOW ceTr. [IpH 3TCM TPOBOAA BO3AYINHEIX JHWHME PacTiofaraloT Haj Mpo-
BOJAMH PafHOTPAHCAALNH, H PACCTOAHEE OT HIDKHETO MPOBDAA BOZAYIN-
HOH MHHWH A0 BEPXHETO NPOBOJA PAAMOTPAHCAALMH AWDKHO COCTABIATh
He meHee 1,5 M, a B mponere — He meHee 1,25 M. B nponere gomyckaerca
nmepecedeHHE OPOBOAOE BOAYIIHKX JMHHH C NMpoBogaMH cBa3u. [IpoBoga
BOZAYUIHBIX JTHHUA JO/KHLL GHITL PACMOI0KEHE BHIIE W HMeTh ABOHHOE
KperieHHe.

Mpu HauBonsimed cTpeie NPoBeca PACCTOAHUE OT MIPORGAOR 70 TOBEPX-
HOCTH 3eMAN B Ipoeaxeit YacTH YAWL W A0pOr JOMKHO GEITH HE MeHee 6 M.
Ha oTBETRACHHAX K BBOAAM B 30aHI PpaccTOAHHE OT IPOBOAOR JC TPOTyapa
H TMeeXofHLX JOopokek MoXeT OBITE YMeHbIeHo A0 3,5 M.

Brog B sxcmayatanumy. [Tocne 3aBepieHua paBoT mo cOOPYHEHHID
BO3AYIIHEIX JUHHH PYKOBOACTBO NpeANPHATHA 3MeKTPOCeTell HazHadaeT
pabouyic KOMHCCHIO IO TIPHEMKe BO3AYIIHBEIX AHHHH B 3KCTUTYATALIHIO.
B KOMMCCHIO BXOAAT MPEACTABMTENH TIPeANPHATHA 3eKTpoceTel, moapaa-
YMEKA, CyOnoApA 9vKa, TIPOEKTHON OpraHM3alMH, a TAKKe ADYTHX 3aWHTE-
PECOBaHHBIX OPTAHMA3AII.

Pabouad KoMuCCHA NpeAcTaBaseT cledyIclIHe TeXHHIeCKHe JOKYMeHTH:
1} pabouuii MPOEKT BOATYITHBEI MHHMIL ¢ U3MEHEHIWIMI, BHECEHHEIMU B IIPO-
Hecce CTPOMTENBCTRA; 2) UCTHUTHUTETRHYIO CXeMY CETH ¢ YRA3aHWeM MAPOK
¥ IMIOmMaAci cedeHus NPOBOAOE, TUTIOB OTOP, 3aMMTHHIX 3a3eMJICHUIH,
CPEACTB FPO30IAMMTLE H T. A.; 3} aKTHl 0CMOTPOB IIEPEX0ACE M NepecedeH i,
4) aKTEl Ha CKPHITEIE pafoTH TI0 YeTpolcTBy 3aseMneHuit ¥ sarmyOneHmit
OTIOP; 5) IPOTOKOIK HAMEPEHHH CONPOTHRACHUA dajeMiauTenel; 6) nacnopr
JIMHIH.

HemocpeacTBeHHo Nepes caadell B sKCIUIYaTalHO BHOBE COOPYKeHHOM
WAY BINeAUIeH H3 KATTUTATLHOTO PEMOHTA BO3AYITHON NTHHHH MPOBEPAIOT
cAeMyIOIee: TEXHHUECKOE COCTOSHVE M COOTRETCTEUE THHHH TIPOEKTY; Pak-
HOMEPHOCTE PACTIPEAIEeHHA HAMPYAKH M0 (ha3aM; 3a1eMISIOmUe U rpo3aoaa-
IATHEIE YCTPOWCTEA; CTPEH POBECca ¥ PacCTOSHUA A0 3EMITM M Ha Mepe-
CEYeHMAX.

Mocte MPUHATHA BO3AYNIHEIX THHHN paBoueli koMuecHeit 1 TUkBUIA-
IIWH BCEX HEACAENOK BOLAYIIHYK JTHHUIO MPeACTaBamoT [oCyAapCTREHHOH
HPHEMOYHOH KOMMCCHH, Ha3HAYEHHOH pailOHABIM SHePTreTHIECKHM YIIPas-
JAEHHEM.,

FOCY,E[apCTBE:HHaﬂ IIPHEMOYHad KOMHCCHA HA OCHOBAHMH OCMOTPa BO3-
AYIDHOHN NHHMH, aKkToR pabogell KoMHCCMH, TeXHHYECKOH AOKyMeHTa-
UHH M pAfa APYTHX AOTIONHHTENBHEIX JOKYMEHTOB ONpeiesdaeT KauecTBO
paboT, COOTBETCTEHE HX MPOEKTY M BO3MOXHOCTE CAAYH BO3AYIIHOH JIMHUH
B 3KCTAyaTalM0. [Tocie BKIYEHHA BO3AYIIHGH TUHHHM TOJ HATIDSXeHHe
H HOPMAJBHOH paboTH ee B TeYeHHe CyToK ToCyApCTBEHHAA IPHEMOYHAA
KOMWCCHA TOJANMHCKBALET aKT IPHUEMKH BO3AYLIHOW IHHHH B SKCILAYATALHIO,

109



OCMOTpPH ¥ TEXHHYECKOE OGCMKHBAHHE, B mpomecce aKCIUTyaTalMu
BO3AYITHLX AAHWT IMPOBOAAT NEPHOANYIECKNE H BHeoYepegHhe OCMOTDHI.
K nepHoanydecKuM OCMOTPAM OTHOCATCA AHEBHEIC, HOYHRIE, BEPXOBRIE
H KOHTpOALHLIE,

Aneanste 0cMompst NTPOBOAAT LA TIPOBEPKU COCTOAHNA SMEMEHTOB BO3-
AYIIHEX AWHUI H ee TpaccHl, [1pH 9TOM MOATATHBAKT OaRAKH M BOCCTA-
HARIMBAOT HYMepalio ofop. JNeMeHTR AWHHH, HeNOCTYIHRE AT 0CMOoTpa
€ 3eMJIH HEBOODYHEHHBIM IMasoM, MOHTED-06X0UHK 6CMATPHBaeT B BHHOKIE,

Houtbte ocmormpst TPOBOAAT AMIA BHIABACHHA CBEIEHHA HIH HCKPEHHA
B MECTaX HEMJIOTHRIX COeJUHEHHH, a Tarke ANA BHIABIeHUA JAedheKTHHX
AdMIT YAINYHOIO OCECIIEeHHA.

[IpH BHINOMHEHHN ZHEBHBIX M HOYHBIX OCMOTPOB JMHHMEH O0XOA4HK
He MOJHMMAETCT Ha ONOPR! U JIMHUA He OTHIIOYASTCA.

OfHaKo He Bee AedeKTH MOMXKHO BEIABHTE IIPU 0CMOTPE ¢ 3eMIH. [TosToMy
He pexe 0JHOTO pas3a B 6 JIeT MPOBOIAT 8epx0soli 0cMOMpP BOAMYITHEX THHUMA.
JIMHUI0 MIPH 3TOM OTKTIONAIOT M 3azeMIBIOT. Bo BpeMsa BepXoBoTo 0cMOTpa
NPOBEPAIOT KPETVIEHHE HAO/ATOPOR ¥ apMATYDhI, CTENEHE 3arPASHEHHA H30-
AATOPOR, COCTOAHME BEPXHHX JacTeH OTop, cOSIMHEHHH OpOBOAOB H T. 1.

Jina woHTpOAA 3a pafoToii mepcoHana, o6CAYKHBANNIETG BO3YIIHYIO
JAHHHIO, TIPOBEPKH BEITIOJHEHHAA NPOTUECABAPHHHEX MEPOIIPHATHH, [Ipo-
BEAEHHA OLEHKH COCTOSHHA BOIZYIUHBIX AMHWH H MX TPACC HIDKEHEPHO-
TEXHHYECKHH NepcoHal MPOBOAHT BHOOPOIHME KOHTPOABHEIE GCMOTPH
JWHWH,

BHeodepeAHEe OCMOTPH RO3AYITHEY AHHHWH 3ICKTPONEPejady NpoBo-
AT TIPHM HACTYTLIEHWH Tofiojefa, CHABHEIX MOP03oB (Hike —40 °C), mocae
NefloxoAa, pasMBa pek, MPH JeCHBIX H CTENMHBIX MOXKApaxX, a Takke nocie
ABTOMATHYECKOrD OTKIIEHHUA THHHH.

[epHOAHYHOCTE POROAMMEIX OCMOTPOR TIpHBEAeHA B Taln, 7.1.

7.1. NepHogUIHOCTL 0COMOTPOR BOZAYIUHLIX MMHWA

OcMoTpBI IepAOAHIHOCTE OCMOTPOB HonoasarTens

AnepHo He pexe ogHoro pasa B 6 Mec DNEKTPOMOHTED, KBAAWDHKI-
{anq palioHHBIX 3MEKTpOCETEH), | MMOHHAA rPYIIa He Hke [1
QAMH pa3 B MecAL {A)A noTpe-

GHTeneii)
Hagquoft Mo Mepe HeobXOTUMOCTH To sue
Bepxonoii He pexxe ogHOrO pasa B 6 ner DNEKTPOMOHTEP, XKBAAWGHHKA-
HHOHHAR FPYTINa He Hibke [T
KoxrpoanHuiit He pexke 0JHOMO pasa B rof HTF, xeamidHanHoHHAL
rpymna He moxe [V
BHeowepeaHEe —_ Ha3Ha4aeTCA DIABHRIM HHKe-

Hepom P3C

TpH NMpoREACHUH NEPUOANHECKHN OCMOTROB MPOBEPAINT, YHCTAS /IM TPACCa,
KACAIOTCA JIM POBOAA BETBEH ASPEBLER; HET JH 0XOTOB, TPEIINH, 504 H30-
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AATOPOE, GOPRIBOB MPOROACE; 00paIlaT BHHMaHHE Ra [ENOCTHOCTE BA3OK,
PerynHpoBKy NpoBOAOE; HA COCTOAHME OMOP H KPeH UX BAOIb M ToIepek
AMHHY, HA HeNOCTHOCTE SaHgaxkeil H 3a3eMIMIOMINAX YeTpoiieTs, Ha cocTo-
AIHME CoeAMHHTENSH, Hamyue HabpocoR M CAS/IOR NIEPEKPEITHH, a TaloKe
Ha COCTOAHNE BBOLHHX OTBETRICHFI H NPeAOKPAHNTEEH,

Bce moBpexAeHHA, HADYIIEHHA, cGHADYKEHHEIE BC BPEMA OCMOTPOR,
3aHOCAT B IRCTOK OCMOTDA

[Ipu ocMOTpax BOSAYIIHEIX JIMHHIT BHABAAIOTCA He BCe HEMCIPABHOCTH,
[ToaToMy IPABH/IAMM TEXHHIECKOH SKCILIYATALMH NPeIyCMOTPEHO ITPOBe-
AcHHe ceyIOUUX NPOBEPOK H H3MepeHHit:

IPOBEPKA COCTOAHMA ASPEBAHHEIX OMOP C oNpeieieHHeM CTeNleHH 3aTHH-
BaHMA OTASABHEIX JeTanelf — He pexke ofHOTO paza B 3 rofa;

H3MEPEHHEe COMNPOTWBASHHH 3a3eMASHWA — He pexe ofHOTO pasa
B 6 JIeT; IPOBEPKA COCTOAHMA Xene300eTOHHER ONOp H TIPHCTABOK ¢ BRIGO-
POYHEIM BCKPEITHEM TPYHTA B 30He MepeMeHHON BIAKHOCTH — JeNaloT
NOCNE NEPBHX 3 AT SKCTUTYATALMHN H B Ja/IhHENIIEM OMH pas B 6 AeT;

M3MEpeHHe PacCTOAHKH OT [IPOBOOB BOZAYITHOH JIMHAN A0 NEpeceKae-
MEIX COOpPY’KEHHH ¥ [0 38MIV — BO BCEX CAYJanX, KOTAa BOSHHKAIOT COMHe-
HHA B COOTBETCTBUH TPeGYEeMEIX pacCcTOAHHMA.

3arHMBAHHE DA3HEIX JacTell AepeBAHHBIX ONOpP BOZHMKAET M Da3BHBa-
eTCA HEOAWHAKOBO. 3TOT mpoliece SHICTPO HPOTPECcCHPYET NPH BAAXKHO-
ety 30...60 %. Takad BALKHOCTE HabalogaeTcA B TICA3eMHOH YacTH NpH-
CTABOK, B TOPLIAX JeTANelH ollop M B MecTaX conpsbkeHUA AeTatel, rae Joaro
3afepiABacTeA BAara. [1osToMy CTeNeHb 3aTHWBAHHS APEBECHHE] OODH
M MPHCTaBKA ONMpeAensioT Ha rmybure 30...40 cM HHXe YPORAA 3€MIH,
Ha YPOBHE 3eM/H, Ha TPaBepce, a TakKe ¥ BepXHHX OaHAmked B MecTax
3aKPeIVIEHHA PacKOCoB H PaclopoK,

Hamfonee 4acTo nNpouCROgNT MOBEPXHOCTHOE KPYTOBRGE SaTHUBAHWE
ONOPH — HHOTAA TOABKO ¢ OFHOH CTOPOHH, 05PaMeHHOH HA CeBep, KOTo-
pasd HonsMYyIc 9acTk BpeMeHH HAXOAMTCA B TeHH. Pexe ApeBecHHa THHET
C AApa cTBONA. B JeTaaAX onop FHHeHHe NPOMCXOAWT BAOL TPELIMH, Tae
BJIATA AOJITO ASPUKUATCH U3-33 TUIOXO0r0 TPOBETPHBAHMA.

Mo cryGwHe ¥ XapaKTepy pacnpoCTpAHEHWA 3aTHWBAHHA MOMHO OIpe-
ASMHTE JKBHBAEHTHEIH JHaMeTp OCTARWISHCA 3A0POBOI 9aCcTH ApeReCHHE
H PeIIMTE BOnpoc O Heof¥OAHMOCTH 3aMeHH ToH WK HHOH AeTami.

[Ipopepka ApeBecHHE] Ha 3arHHBAHUE COCTOHT H3 BHEMIHETO OCMOTpa
¥ OPOCTYKUBAHMA AeTaneil no Beedl UX JUTHHE, 4 TAIOKE H3MEPEHHA [Ty OUHEL
3arHUBAHHA B ONACHOM CeYSHHH W [TyOHHE TPEIIMH.

BHEWIHMM CCMOTPOM BHIABAAIT NOBEPXHOCTHBIE OYArH 3arHMBAHUA
(KpYTOBBIE WM MECTHEIE), TPEINUHEL T1pH IPOCTYKHBAHWH MONOTKOM {Mac-
coii He Bonee 0,4 kT) OO0 3BYKy EHIARIAIOT HAJMYAE BHYTPEHHEr0 3arHuBa-
wuA. Iocne onpeaeseHHd onacHoro ceveHns, Haubojiee NoABEPHEHHOro
PHHEHUIO, MAMEPAIOT MIYOUHY 3aTHHBRaHNA. ONpefendioT ee CNenyanb-
HEIMH OPYKUEHEIMH NpUSOpAMH WM, TP OTCYTCTEHH TaKOBHX, TIYTIOM
win Hyparankom. [llyn — 330CTPEHHRHA NMPYTOK WK ITHAG ¢ HARECEHHEIMM
Ha HeM AeneHHAMHA (Yepes 0,5 cM). YCWIHEM pyK NIyn BEOAAT B 3aTHHBILIHE
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CAOH APeBeCcHHEL BCTperns aznopoBue CI0H, OH sagepxusaercd. Diybuna
MPOHMKHOBEHHUSA INYIA B JPEBECHHY COOTBETCTEYET IAy(OHHEe 3arHIBAHML,
MIymonM MoXHO € ZOCTATOTHON AN TPAKTHKY TOYHOCTEIO OOPEJENHTE [Ty~
6HHy TONLKD HADYMHOTO 3ATHWBAH.

Bozee TOYHO DIyGHHY 3aTHHBAHMA OIpeAe/inoT Gypasteion (puc. 7.1)
wm npubopom IA-1 (puc. 7.2), cuafxenmnm urmoi, TipunfopoM mo xoay
MOTPYKEHNA UIVH B APEBECHHY M3MEPAETCH YCHINE IPOKAMLPBAarus. [pa-
HHITY 350p0B0oit ZpeBecHHEl ONMpeAe/IToT M0 PeSKOMY YBEMUIeHII) YCHINA

Puc. 7.1. NpwuGop aanR nEMmepeH A rMyGHHB SArHMBAHMA JPEBECHHDI
NPy nomoluM Sypasvmxa;
1 — Gyparmng 2 — peliky co mkanol; 3, 5 — OPYRWHE; 4, 6 — IIKamL

CTemeHs 3arHVWBaHuA AeTanel, pacmofOMeHHHX BePTHKAILHO HIM
HaKIOHHO (cTOMIG, MPHUCTABIGI K T. A.) COPEACIAIOT B TPEX TOUKAX IO OKPYRK-
HOCTH JETaNH, 4 B NrOPHIDHTAIEHO PACIIONDNKEHHRIX NETANHX (Tpanepcu
H T. A.) — B ABYX TOYKAX: CBEPXY H CHMAY HAIIPOTHE [IEPBOH.

CpeaHio0 my0HHY NOBEPXHOCTHOrO 3ATHHBAHHA B KamJOM CEYeHMH
HAXOAAT KaK cpefHee apupMeTHIECKoe PeIYILTATOR MAMEPEHIH.

JHaMeTp 3T0POBOM YaCTH APERPeCHHH (SKBHBANCHTHEIA JEAMETD)

d,=D-2b,, 7.1

rAe D — HapyxXHELi guaMeTp Aetany; b, — cpefHas rIyfuHa 3aTEHBaHMA,

JeTtann onopu GpakyioT, eclH JUAMETP 3A0POBOH JaCTH APEBECHHH
MeHEBITe HAaNMEHBIIETD JOOYCTHMOTC B SHCIUIYaTAIHI, OMPeAeAeHHOIO pac-
geroM. Haumerbnmie JoMyCTHMEIE [HaMeTphl (cM) OCHOBHEIX ZleTanel onop
{cToliEm WM OPHUCTABKY ¥ 3€M/IM) BRHICOTOH 7,2 M JIA JHHHY SJIEKTPoIepe-
Za9y, HeCyImed A0 ZEBATH OTPOROIOB (IIarb npoBoaos Mapiu AC50 1 JeThpe
npoeoaa Mapky I1C04), DpAEBeACHH HIDEE:

Omoprx
Orsocroetman (0,4 xB) 17
A-ofipazmas
KOAOERad 17
YTIOBaH 18




== S

Puc. 7.2. NpwGop NO-1:
1 — pyaxa; 2 — BUHT; 3 — KOPUYC; 4, § — raiiku; 5 — BAYTPEHEWA TEIHHAD;
6 — npyxmEHa; 7 — yKasaTeab; 8 — nens; 10 — mra; 17 — ymm

B ue/nx yOpomenHa PacdeTd SKBEBAICHTHOTD SUAMETPA YCAOBHO IIPH-
HMMAIOT, 970 Opy oGoi ¢opMe BHYTPEHHEND 3arHHUBAHNS 3A0POBaA 9aCTh
APEBECHER E CeYeHMY IpecTarnter coboit mbo KpyroBoe KokLo C ITOHED
BHYTPSHHWM 3aTHMBAHUEM (C AZpOM 3arEMBAHMA B TICHTPE), MO0 KPYroBoe
KOJBI0 CO 3ACPOBEIM AAPOM B LieHTpe (HEeIIo/HOe PHYTPEHHES 3arHHBAHIE),

[Mo pesyALTaTAM HAMeDeHII BHIHMC/IIOT CPEAHION TOMIMMHY HADYKHOIC
aJ0DOBOr0 CJIOA, CPEAHIOI0 TOIIIMHY FHWIOTO CAOA APEBECHHHE U JHAMETP
3I0POBOI CepANEBNHEL

MomMeHT conpoTHBACHNSA 3aTHUBIMEE AETATH, MMEeIOmell ce9eHNe B BHAE

KOIBIA,
4 _
W =3—"2[D Dd4 J 7.2)

e D — HapyREBIH ZHAMETp KOABIA; d — BHYTPEHEMH AHAMETp KOJBIIA.
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MoMeHT conpoTHRIEHNS Ha FaTHE KpyTa
W, =0,1d3. (7.3

JKBUBANeHTHEIH JHAMeTp 3arHWBIIeH ApeBeCHHH ONpefendloT MyTeM
mog6opa paBHOIPOIHOHN KPYTACH AETanH ¢ BIIONHE 340POBOH ApeBecHHOM
¢ BCEMY CEYCHHID.

Kax moxazamm HCIIEITAHNHA, MOMEHT COIIPOTHBIEHHA ,I[ETaJIEﬁ IIPHM IIOJ-
HOM BHYTPEHHEM 3aTHHEAHHH CHIDKAETCH BCASACTBHE CTAPEHNUA H TIPOYHX
CHPRITHX AedekToB. [To3TOMY BBOAAT NOMPABOYHBIH KO(PHLMEHT, YUHTH -
BAOIIMIL 3T0 OcHabNeHHe MTPOYHOCTH ApeBeCHHE], H 3KBHBANEHTHHA Ha-
METp PACCUNTRIBAIOT IO dopMyne

D —d*
d,= k;o‘/T. (7.4)

3navenye kKO3QOULIHEHTA kK OITPEAISAAIOT B 3ABHCHMOCTH OT TOAMWHE
cTenxn 8, (cM)} 3aopoBOTO CINIOA;

§p 2 3 4 5 6

k 0,7 0,8 0,9 0,95 1,0

BpakyoT AeTanu Kak W NpH HAPYHOM 3aTHHBAHHH, ITYTEM CPaBHEHHA
AHaMeTpa PABHONPOTHOIO ceYeHHA (SKBHBATEHTHOTO JHAMETPA) ¢ MUHH-
MAIBHO AOMYCTHMEIM AHAMETPOM AAA AAHHOM AeTaIH.

IlpH NMOAHOM BHYTPeHHeM 3ardHMBaHHH H TOJAUIMHE 3J0POBOrG oA
MeHRIe 2 oM ieTalb TOANENUT HeMeAneHHo saMene. EciH 3KEMBAACHT-
HHIH uameTp 0onblle pac4eTHOTO Ha 2...4 oM, AeTa/k OCTAETCA B 3KCILTYA-
TaluM, HO TpebiyeTcA eKerOAHAA MPOREpKa, a NPH GoAkIIeM NPERHINeHNH
3KBHBANEHTHOrO JHAMETPA Hajl PaCHeTHEIM — TIPOBepka Hepes 3 roga.

Hanuque Ha ApeBerrHe CKBOSHBIX TPEMWH, KPYTIHEX CYYKOB PACLEHNBA-
ETCH KaK oCnadienne Ape BECHHRL 110 BHYTPEHHEMY 3arHUBaHMI0 Ha 1—2 ¢,
OcnabneHne JpeBeCHHH N0 BHYTPEHHEMY 3arHMBAHUIO BPyDKaMH ¥ IpH-
TecaMH paclleHHBAeTCA KaK HapyKHOE 3aTHUBaHME Ha TNyOHHY BpyGoK.
OTBEPCTHA, NPOCBERAEHHbBIE BO BPEMA MCIIWNTAHWH, HeoOxoaumo 3abuTh
AEPEPHHHKMH TPOHKAMM M XOPOINO 3aMA3ATH MPOTHEOIHHJIOCTHEIM COCTA-
BoM (cymepoSMaskoli, Kpeo3oToM, ropaueit cMomoii).

[1pH mpoBepke 3a3eMTIONMY YCTPOHCTE HX 6CMATPUBAIOT M U3MEpPAIOT
COTIPOTURIEHUE. 3azeMIBTIONHe YeTpoiicTBa, HaxosIecd B aeMie, poBe-
PSIOT BRIGOPOYHO CO BCKPRITHEM pyHTa. O6pamaloT BHHMAHNE HA TIYOHHY
sanoxeHnn (He MeHee 0.5 M, a B maxoTHOH 3emne 1 M). PasmepH cTanb-
HEIX 3a3eMIMTENeH H 3a3e MIAIOMMX TPOBOTHIKOR JO/LKHE GEITh He MeHee
6 MM2 B CEYEHITH, A NPY IPAMOYTOJIBHOM CE4EHHH — He menee 48 mm2 uT. g,
ConpoTHRIeHHE 3a3eMIAKIIUAX YCTPOHCTE CIEOyeT H3MEPATE B NIePHOAH
HAMMEHBIISH TPOBOAUMOCTH IIOYBH: AeTOM — IIpH HanGo/bMeM ITPOCH-
XaHWH TIOYBLL, 3UMOM — NpH Haubo/bIeM MPOMep3aHHU. COTIPOTHRIEHME
333eMAANOIMX YCTPOMCTE He AOMKHO NPERLIATEH SHAYCHHA, HODMHpYe-
Moro o TpaBriaM YeTPOHCTEA 3NeKTPOYCTAHOBOK, Goree yeM Ha 10 %.
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HsMepArOT COMPOTHBACHHE 3a3€MIAKIIINX YCTPOWCTE CNeNHANEHEIMH
npubopamu MC-07, MC-08 1 M-416. B ceTax ¢ 3aHWIeHHEM AAA Haunbo-
Nee YAANCHHEX 3MEKTPONpUeMHMKOE 1 paa B 5 1eT HaMep:aioT IpuopoM
M417 conporuenenne $aja — Hy/b. [ HAZSKHOR pabOTH INIABKHX BCTA-
BOK TIpeAOXPaHMUTEICH WM BG BPEMA OTKAIOMEeHHA aBTOMAaToB TIPH OfHO-
¢$a3HOM KOPOTKOM 3aMEIKaHHH B KOHIE JHMHAH CONPOTHBISHHE METIN
(aza — Hynb AWDKHE GHITH TAKMM, YTOOH CHa TOKA KOPOTKOTO 3aMBIKAH KA
[IPEBRIMAIA 110 KpaliHeill Mepe BIpOe CHAY HOMWUHANBHOIO TOKA IUIABKOM
BCTaBKH WiH B 1,4 paza ciily TOKa OTIIIOYEHHA MIHOBEHHOTO PACLeITHTEIA
ABTOMAaTHYECKOTO BHIJTIOUATEN.

[IpK IpOBepKe COCTOMHUA ¥ele306eTOHHEIX OMOP U MPHUCTABOK UX OCMa-
TPHEAKT, MAMEPHIOT HIMPHHY PACKPHITHS TPENTUH, OUpeAelaioT PasMepH
PaKOBHH H ckooB. Ha ¥efeaofeTOHHEIX Onopax AOMYCKAITCA PAKOBUHH
M BHOOMHH paaMepoM He Hoaee 10 MM (o raybHHe, IDMPHHE H AJHHE)
H THCIOM He GoNlee ABYX Ha 1 M AnmuHEL Jnd sene206eTOHHIX oTlop ¢ HeHa-
NPSKEHHOH apMaTypol Ha 1 M ANMHEL JONYCKASTCs He Boee ecTH Koslb-
[eRBIX TPeIIMH MHMPpHHOH Ac 0.2 MM. J18 onop ¢ YacTH9HO HANDMKeHHOH
apMaTypoii JoMyCcKaeTCA MHPHHA pacKpRTHA TpemuH o0 0,05 Mm. Ha omo-
pax ¢ OOAHOCTBIO HATIPAXKEHHOH apMaTypodl TPeIMHEL He AOTMYCKAKTCA.
Pa3Mephl TPEMMH MAMEPAKT HabopOM TYTIOB WAM ONTHYECKHM Tpemu-
HoMepoM. QBHApYEHHERIE TPEIHUHE POMAIKBANT NOTHMEDIEMEHTHREIM
PacTBOPOM H KPacKoH.

CTpesiel npoBeca U raBapiTEH NIMepAIOT Bo BeeX CTYUasIX, KOTIAa HX COOT-
BETCTBHE TIPOEKTHRIM AAHHBIM BRIBIBAST COMHEHHE.

TaapuTH BOIAYITHHX AWHAH MOKHO W3MEPATE 0€3 CHATHA U CQ CHA-
THEM HATIPAKeHMA. bes CHATHA HaNpDKeHNA H3MepPeHHA BHIONHAIT IpH
MOMOIIH TEOoZOANTA, CHENNANAbHEX CITHYECKHX YIIOMepHEX mpubopos
HAM M30AMpPYIIHME mradramu. [poethM ¥ yaoSueM npufiopom gas
M3MepeHuA rabapuToR ABIAETCA TAIOKe KAPMAHHLIH BEICOTOMEp. 1A Heno-
CPeACTBEHHOTO H3MepeHHA TMabapHTOB JHHUI TPUMEHAIOT H3OAHPYIOMHE
MITAHIH: OAWH MOHTEp KacaeTcA TPOBOJA TMHHH KOHIIOM INTaHTH, ApyToit
U3MEPAET PACCTOAHHE OT HHKHETO KOHITA MITAHTH A0 38MIH.

Co CHATWEM HAOPAREHWA PACCTOAHME DT MPOBOACE BO3AYITHON MHHAH
AC TMOBEPXHOCTH 38MJTH M3MEPAIOT [TPH MOMOLIM BepERKH, PYIETKH HIH
petiki. PaccTosHHE No TOPU3OHTATH OT NPOBGAOE J0 CTPOEHHUH, AepeBhen
U APYTHX TNpeAMETOR, PACTIONOXEHHEX BEAU3H AHHNH, HAMEepTIOT Heno-
cpeAcTBeHHO, CTPENE MpOBECca HAMEPAIOT YITMIOMEPHEIME nputopamu mibo
MyTeM IMa30MEePHOI0 BH3WPOBAaHUA; GaKTHIECKH CTpeia IIPOBECca MOXKeT
OTAMHATBECA OT HOPMHPYeMoOH He Bonee 1em Ha 5 %.

Crpent mpoBeca M rabapHThl AHHHM HE DEKOMEHAYETCT M3MEDATh TIPH
CKOpOCTH BeTpa, npessimaomeii 8...10 M/c.

CofmiofenHe peskMoB paboThl IO TOKOBBIM Harpyskam. [Iposoga
BO3AYUIHLIX THHME MPU MPOTeKaHWH IO HUM JIeKTPHYECKOTO TOKA Harpe-
BatoTcA. [IpaBHAaMHM yCTpoicTE 3MeKTpoycTaHoBoK ([TY3) ycTaHoRIeHA
HpeAEIbHO AOTYCTHMAA TEMNEPATYPA OB NPOBOAGE TIPH JTHTEIBHOM
NPOTEKAHWH TOKA, paBHaa 70 °C. [JIA NMPORCAOR BOIAYIMHKX THHHH nipea-
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YCMOTPEeHH JNUTENBHO JCTIYCTHMEIE TOKOBLIE HATPY3KY, PacCiMTaHHEIE
M3 YCIORHA TOTD, YTO TeMITEpaTypa OKpyRakIneii cpeasl pasys 25 °C (A1H-
TEIbHO JOITYCTHMAIE TOKOBBIE HATPY3KH I'OJIRIX ITPOBGJAOB HA OTKPDWNTOM BO3-
Ayxe npusoaaTcd B [TY3 u TITS),

Ecnp TeMnepaTypa okpy:katolleif cpegnl oTAMgaeTcA or 25 °C, JIHTeNLHO
JOMYCTHMYIO HATPYAKY (A) ONpefeaioT ¢ YUETOM NoNpaBouHOTo Ko3dgibi-
IMEeHTa:

It =HH1
rae !, — cina Toka HarpysKm, A;
T
k= |————, (7.5)
top —25

TAE Ly, — NMPEAENLHO AOTYCTHMAA TEMIEPATYPa HaTpeBa NPOROAR, °C; £oyp, —
TEMIIEDATYPa OKpyXatomeH cpeapl, “C.

[IpeseALHO JOMYCTHMEIE TOKOBHE HATPYSKH AONYCKAIOTCA TOALKC B ABA-
pHHHHX cayiaax. Bo BeeX oCTAIBHEIX COy9asx CHId TOKA JODKHa OHITH
He Gonee paBouell MakcHMMaTbHOM, B3ATON B KaUecTHO HCXOAHODO NapaMe-
Tpa TIpH pacieTe H BLGOpe IPOROACE HHIKOBOILTHOM ceTH. PextiM HalpsA-
MEeHHS THHMM KOHTPOIMPYETCA HA BTOPHYHHY 3akUMax TpaHchopMaTopa
(Ha BBOAax moTpefHTend). ECIM OTKIOHEHHE HaNPAXEHWA BHINE JOITYCTH-
MOTD, TO TOABb3YIOTCH MEPEXIKYATENEM TPAHCHOPMATOPA (B OTKMIOYEHHOM
COCTOAHHH).

7.2. IkaunyaTauma KabenbHbIX AMHMIA

B o0beM axcIUTyaTauuy KabenbHKX AMHIHA BXoAAT: 1) KOHTpOsIE 3a TOKO-
BEHIMU HarpyakaMH, TeMTepaTYpPHEIMY peUMaMy U HAOPSDKeHHUeM ceT;
2) cHcTeMaTWHecKde W BHeoWepeAHLe OCMOTPH Tpacc; 3} mpopriakTH-
YECKWE HUCIHTAHNAA W WAMepeHns; 4) KOATPOJIb 33 BHIIONHEHHEM paboT
Ha Tpaccax H MPOBeZeHHe PasbACHUTeAbHoH paGoTH cpegy HacereHHA,
DPYKOBOAMTENEH PEATIPHATHH W YUK ACHHIA,

Yrofel HEKIYHTE BOSHHKHOBEHHE B KaOe/MAX OMACHRIX MEXaHHYECKHX
Haﬂpﬂ)ﬁel—l“ﬁ' QT BOIMOKHEIX C_Nle[L[EI-IHﬁ TOY9ER H TeM]'lEpaTyle:I_X }[eti)op-
Manmi, kabes yKaaapBAIOT 3MEHKON ¢ 3anacoM no gauue 1...3 %. [Ipu
OTKPRITOH NMpoKiIagKe Kafeln 3alHINAIOT OT HEMOCPeACTBEHHOTO Bozdei-
CTBHA CONHETHBIX JTydelf U APYTHX TelvronanydeHuil. [1pu npoxoxaeHun
TPaACCH TIO TEPPHTOPUH 3IeKTPHOHITHPOBAHHOTO PEBCOBOrD TPAHCTIOPTA
(TpaMpaii ¥ Ap.) Kabeay HeoOXOANMO 3AMWNATL OT ONACHOINO BAMSAHMA
AAyRAAIOMUY ToKoB. KaGedn, npokAaAnBaeMhe BHYTPH TTOMETEHHH,
He JO/DKHH MMETh HApYXHBIX 3alIMTHEIX [IOKPOBOE U3 MOPIOYHAX BOMOKHH-
CTHIX MATEPHATIOR.

Bee nponoxeHHble Kabein, a TAKKe My(pTE H KOHLEBHE 3agenKy cHab-
watoT Bupkamy. Ha 6pprax pa kabenell yKasHBaOT MApKY, HANPAKEHHE,

116



HAWMEHOBaHWe KabeMLHOW TMHMH, AAA MydT H 3aAe10K — HOMep, AaTy
MOHTaKA H $aAMWIHKH MOHTEPOB, NPOBOAHBLINX MOHTAK.

Kafet MOXKHO NpOKNaARBATE B TOHHEIY, KAHANAY, BIOKAX, TpaHIleay
M MOA3EMHBIX A0TKAX. BHyTpY 3a3rMit kaDerbHEe THHWY MOMXKHO IPOKAAZE-
BaTk HENMOCPEACTBEHHO MO KOHCTPYKIMAM 34aHM. [To KanmHTaNLHEIM 3aTpa-
TaM HauGoNee 3KOHOMMYHA MMPOKNadka Kabenell B CeUHanbHO BRIPEITHEX
TpaHmenx. Kabeau HanpmxkeHnemM A0 1000 B B MECTAX BOZMOSKHLIX MEXAHH-
YECKUX NOBPEXAEHNH, HAIIPHMeD B MeCTaX 9aCThIX DAcKONIOK, TIOKPBIBAIOT
IWIMTaM# WK KMpradoM. DiyOuia aanoxeHAA KabenbHBIX JIMHAN JOJDKHA
COCTARAATL 0,7 M, a NpH NepeceyeHHH WK 1 M.

[pu napainenbHOH MpoKIaAKe HECKOALKMX Kabeneli B oqHOH TpaHmes
DPaCCTOAHHE MeXY HIMMK 0 FOPU3OHTATH L0TXHC 6HTE He MeHee 100 MM.
PaccToAHHE MEXAY KOHTPO/IBHRIMH KaDeAMH He HOPMHPYETCH,

JommyckaeTca nepeMemenye Kabenel, HaxoAMINXCA DO HalpOKEHAEM,
Ha paccTodgHHe 5...7 M ¢ cofmogeHHeM cIeYIOMMX YOIosHE: 1) Temmepa-
Typa Kabena aomoxHa GuTe He mvoke 5 °C; 2) npu saxeare kaGeas moMbIyITeR
CNeMMATEHBIME H30AMPYEOIIMH KISIIAMH HIH JUIEKTPHISCKHMU N1ep9aT-
KamMi; 3) NoBepx AX3MEKTPHIECKHX MepPYaTok AN 3alIMTH KX OT MEXaHHTe-
CKUX TIOBpeMIeHHH-HaleRaloT OpeseHTOBbIe DYKABRMULL, 4) kaGeny okono
My (TR A/IA MCEAIDMEHHA M3rba AaKPeIUIfsioT Ha AOCKAX.

Brog B axciuryaranmro. Bee kafeqsHEE AMHMH AODKHE YAORIETRODATh
TpeboBaHuAM [lpapun yerpoiicTBa anexTpoycTaHOBok. Kakayis BHOBB
CMOHTHPOBAHHYIO JHHUIO NIPUHUMAET CIEUNANEHAA KOMHCCHA, COCTONA-
mag U3 NpejcTaBuTerell MOHTAKHEY H SKCIUIYATHPVIONUIHY OpTaHK3aluil.
KoMnccua 3HaKOMHTCA ¢ TEXHHIECKOW AOKYMEHTANNEH HA TPOTOMKEHHAIA
KabeNlb H aKTaMH Ha CKPHITEE paboTH, NPOBEpAET Tpaccy Kabesid i MpoBo-
JHT pAA HCIILITaHHH,

TexHH9erKAA JOKYMEHTALMS, NPEABABIAEMAS IPHEMHON KOMHCCHM,
AOJDKEA COAEPHATE; 4) TIPOeKT KabensHOH IMHHY; §) Nepedels OTKACHEHHH
OT TIPOEKTA ¢ YKa3aHWeM KX TPHUHH W COITIACOBAHWE C NMPOeKTHOH W Apy-
THMH 3aMHTEePECOBAHHBIMH OPTaHW3ALMAMH; B) UCTIONHUTEALHEIE YepTeNtH
B MacmiTabe He MeHee 1 : 500 ¢ HaHeceHMEM KOODAMHAT Tpacchl M MydT;
'} AaKTHI HA CKPHITHIE pabOTRI, B TOM TACIE AKTH HA NEpecedeHna U chnpmke-
HuA kabeaeif co BCEMM TIOA3EMHRIMH KOMMYHHKAOMAME, aKTE Ha MOHTAK
KabeNbHHX MY($T M T. 4.; A) aKTH Ha OCYIIECTRIeHHE AHTHKOPPOSHHHKIX
MepoTTpHATHIA M 2aIUTH 6T GTyRAA0MUX TOKOR,

BHOBE COOPYHAEMYK) MM BRIISANIYE) W3 KAOWTANTBHOIQ PEMOHTA
KabeAEHYIo NHHHIO HCITHTEIBAIT CAeAYIOIHM O0pa3oM: a) NpOBEPAIOT
Ha OOpbIE ¥ BHOOAHAIOT (GasvpoBKY Xua; 0) HIMEPAIOT CONPOTHBAEHHE
333EMJIEHHMSA KOHLIEBBIX 3aI€10K; B) MPOBEPAIOT AEHCTBME YCTAHOBICHHKIX
YCTPOMCTE 3amMTE 0T OAYKAANIWX TOKOB; I') HCIRITEIBAIOT H3ONAIHIO
TMOBEIMEHHEIM HallpAXKEHHEM.,

Ha waxayio kabeibHyo JHHHEO (MpH BBOJE ee B 3KCILTYATalluI0) 34BO-
AAT MACTIOPT, B KOTOPOM OTPAXKAIOT OCHOBHKIE TeXHUYeCKHe AAHHbIE THHUN
H B KOTOPHH 3alMCHBAIOT BCE CBEACHNA N0 €€ WCIHETAHMAM, PEMOHTY
Y BKCIUTYaTalMH, W YCTAHARIMBAKT MAKCHMATBHEIE TOKOBRIE HAMPY3KH,
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Co6mofienne pesxMMOE paGoTRl MO TOKOBRIM Harpy3kaM. Cpox
cryx6hl kabess IpAMOo CBA3AH C TEMIIEPATYPOH ETO HAIPERA, KOTOPAA 3aBH-
CHT OT CIUIEl TOKA HarpyakH. JlomycTHMEe TeMIOepaTyPH HarpeBa TOKOBe-
OYIIMX KW ONPeAeTAIOTCA KOHCTPYRIMEH Kabend (THIOM TIpHMEHAEMOH
H3OIAMUH), pabouuM HanpmKeHUeM, PeXHMOM ero paboTH (AMTUTeNbHEIM,
KPaTKOBpeMeHHEIH).

JIIuTenhHO AOMYCTHMEIE TEMAEPATYPH TOKOBEAYIIMX XUA He JOMKHE
NpeBHIIATE CISIYIOMMX 3HaYeHui (°C) a14 kabenell ¢ H3oaAIuei:

TTponuranHol GyMasmol (Hanpakenue 1o 3 kB) 80
PeanHoBOM 65
TMoMXTODEHHANOBOH 70

JlonmycTHMEIE TOKOBRIE HATPY3KH A/IA HOPMAABHOTO ATHTEABHOID PEKMME
KabenbHON AMHWH DIpPeJeAaoT o TabanuiaM, NPHBEAEHHHM B JEKTPO-
TEeXHHYECKOM CIPAaBOYHHKE. JTH HarpyskH 3aBHCAT OT crocoba mpokiaiky
kabenn 4 BM/a OKPYKAIIIEH cpefn (IeMLH, BO3ZYX).

Ina kabenel, NPONOKEHHEIX B 3eMAe, JIHTEIBHO AONYCTHMEIE TOKO-
BHE HAUPY3KH IPHHATH M3 PacdeTa NpoKIALKK OZHOTO Kabenda B TpaHmee
Ha rayGuHe 0,7...1 M MpH TeMmepaType 3eM &, . = 15 °C. Jiia xabeneit,
POJIOKEHHEIX HA BO3LYXE, TEMIIEPaTypa OKPYXaIomed CPens! Lo, , TPH-
HATA paBHoil 25 °C.

Ecrn pacaeTHas TeMNepaTypa OKPYKAaIOMeH CPeabl &y, , OTIHIAETCA
OT MPHHATHIX YCNOBAH &y, BBOAAT NONPAROYHRI KoaphHIMeNT

ky = 3 ~torp , (7.6)
Ly _tmrp.n
r€ £, — AOMYCTHMAas TEMIIEPATYPa XMk Kabend, °C.

3a pacYeTHYIO TEMIepaTypy NO9BE HPHHMMAIOT HauOOMBIOyIo cpeldHeMe-
CSYHYI0 TEMIIEPATYPY (M3 BOEX MECSTIER r'o/a) Ha TiaybuHe Ipoxrazgrm xabens.
3a pacyeTHYIO TEMTEPATYPY BO3AYXA MPHHHMAIOT HANBGILITYID CPpeIHIOK
CYTOYHYIO TEMIIEPATYPY, NOBTOPAICIIYIOCH He MeHee TpeX JIHeil B rogy.

TIpK NpoKAaAKe B ofiHO# TpaHmee HeckoMbKHX kabenelt BBOAAT mompa-
BOYHEH Ko2dHLIHEHT k,, 3aBHCANHE 0T YHCAA NapaanebHO MPOMOKeH-
HHIX KaBenel M PACCTOSHWA B CHETY MEXIY HHMH.

B ycnoBHAX HeoGX0AHMOCTH MPUMEHEHHA 000HX MONPABOYHHEX Ko3dupH-
IHEHTOR AAHTEALAD AOTYCTHMAN CHUla TOKa Harpysk# (A)

Iy= Ink:lkz- (7.7)

JUTHTENBHO AOMYCTUMEE HACPYAKH ONPEASISOT IO YYACTKY TPACCH
KabenbHoi AMHHY ¢ HAMXYAWHMH YOTOBMAMM OXNAKIEHUA, €U JTHHA
YYacTKa He MeHee 10 M,

KaBenbHele THHMM HANpAxeHneM 40 6..10 kB, Hecyline HArPYAKH MeHbIITe
HOMHHANLHEX TpH koadpumpente &, ne Gonee 0,6...0,8, MoTyT KpaTKOBpe-
MEHHO H JJIHTEILHO [IEPerpyXarbed (B cODTBETCTBHH ¢ [Ipapunamuy sKcrory-
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ATALMH JTEKTPOYCTAHOBOK), YT Goee TOMHO OMpeASUTE HATPY3OTHYID
crocobHOCTL Kaberd, pekoMeHAyeTCA H3MepHUTh TeMIEepATYPY MeTaLTude-
exux obonovek kabeneit / ,, a 3aTeM BERMCAUTE TEMIEPATYPY HAUTH kabenst

Ly =tog + Atyag, (7.8)

TAe t,q — TeMneparypa ofioJIouKH, H3MEPEHHAA B onbITe, °C; AL, ,; — nepe-
[aj TEMITEPATYD OT 000I09KH A0 il Kabemnst, °C.

Ecnm B peaynbTaTe H3MEpeHHI TeMIIepaTypa #OUTEN Kaben [, oKasKeTca
HIDKE ZOTTYCTHMOTO 3HAYEHUA £y 1op, TO MOMHO CKOPPEKTHPOBATE HAMPYIKY
Kafenn, YBeAHIHME ee 10 JHAUeHHA, onpeaeaseMors dopMyioi

tx(..u:on B torcp

s 7.9
tm _tmq:-
rae I, — ¥3MepeHHan 1A TOKA Harpysky, A.

TemnepaTypy HHAL Xa6eis peKOMeHIyeTes MAMepaTh P TOMOIH Tep-
MOMETPOB CONPOTHBASHHA MAM TEPMONAp 4jA CAMEX HeGIaronpHATHLIX
y{‘J‘IO‘BI{ﬁ paﬁOTH: MAKCHMANALHAA HArpya3ka H HaWBRICITIAA TCMNgpaTypa
okpyxatome# cpeanl. [Ipi paBHOMepHOM rpaduKe CHIEBI TOKA HAarpysKd
KafembHON TMHUH B TeYeHHe CYTOK TeMMepaTypy o60a0UKkH kabensa AocTa-
TOYHO U3MEPHTE ABaXAH ¢ HHTepBadoM 1...2 9. Ecm rpadMK cHAB TOKA
HAarpy3kKu HEPAaBHOMeEpPEH, TEMIEepaTypy 000J04KH Kalena H3aMepHIoT
B TE€MEHHC CYTOK HY€DPE3 KAXKARIC 1...2 Y; ODJHOBPEMEHHO H3MEDAKT CHAY
TOKA Harpyaku. o Noay1eHHLM JAHHBIM CTPOAT CYTOUHEIE Ipadiki TeM-
mepaTypel 00oN0UKK Kafend ¥ CHIIH TOKa HarpyskH. [IpH moacdere Temme-
PATYPH BOWIH Kabeas 3a t,g NPUHHMAIOT MAKCHMANBHOC 3HAYCHHE TEMITC-
paTypsl 00DN0YKH N0 rpadrky, a 3a [, — MakcHManbHOe SHAYEHHUE CHIIBI
TOKA Harpy3kH LIHMTeAbHOCTBI0 He MeHee 2 4, XCTA 3TH 3Ha4eHHA MOTYT
BETE CABMHYTE! 110 BpEMEHH.

TeMOepaTypy OKPYRAIOMER cpeabl A kabenel, NPOIoKeHHBIX B TYH-
HeNAx, KaHaNnax, HIMePAIOT Ha BXoJe B TYHHENb M Ha BhIXOAe U3 Hero, And
kalesell, OpOAOXMEHHEIX B 3eMI€, — Ha PacCTUAHHH 3...5 M OT KpaliHero
kabenna Ha raySHHe ero TPpOKIagKH.

Ha oTBeTCTBEHHBIX KaleTbHEX IMHHAR ¢ MTOCTOSHHEIM ZeiYPHEBIM Iep-
COHAMIOM KOHTPOAL 32 cHi10ft TOKA HArPY3KH BEAYT 10 CTALHOHAPHEIM H3Me-
PHUTENBEHEIM NMPHO0pPaM, TIOKa3aHHS KOTODEX 33HOCAT B CYTOYHHE BEAOMO-
cTH. /N HATNAAHOCTH HA TKAAaX MHTOBKX aMIIepMeTPOB KpacHo# gepToit
OTMEeTalnT AONYCTHMYE cHIY Toka kabenbHod nHHHM. [IpH OTCYTCTEHH
AEXKYPHOTO NMepcoHana ANA KOHTPOMA 34 Harpy3kaMmy KaGefbHEX AUHHHA
MEPHOAUYECKH M3MEPAIOT CUIY TOKA CTAUMOHAPHKMH WH TI€PeHOCHRIMH
npubopaMu. ViaMepeHMa BRINOAHAKT ARA-TPY pasa B r'of: OAMH pas B 1eT-
HUIH H OAWH-ABA pa3a B 0CeHHe-3UMHIGE MAKCHMYMEL.

OZHOBpEMEHHO ¢ KOHTPOJIEM 33 CFUIOH TOKA HATPY3KH BHINONHAKT H3Me-
PeHHA paloyero HaNpAXKeHUA Kabe LHEX THHNI, KOTODOE B HOPMAThHHX
YCIOBMAR SKCIUTYATALIMM He JO/BKHO NPeBocXofUTh HOMWHATEHOrG Gosee
qemM Ha 15 %. B CeTAX ¢ H30IMPOBAHHON HEHTPAILI WAK B KOMIIEHCAPOBaH-
HEIX CeTAX AOMycKaeTcs pabora KabensHLIX JHAMH B PEKMME 0HODAIHOTO
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BAMBIKAHIA Ha 3¢MII0. [IpOA0IKITEILHOCTh PaloTH B pexuMe ogqE0das-
HOI'0 3aMEIKAHMA Ha SeMII0 ONpeAeMeTcd PACISTHRM IyTeM H COCTARIIET
obnuHe Be Gonee 2 4,

MpodnuraxrTEaeckne ACOMTAEWA. [[poGHNaKTHIECKHE HCTIEITARMA
kabeneil MpORGAAT He pexe OJHOrO pasa B TOH, A& MCIHTAaHUA kabened,
HAXOAAMYXCA B GAATONPIITHHE YCIOBHAX IO HArpYsKe (TeMIepaTypHOMY
PEXEMY) M crrocoby Mpornagiy (MCKModeHa BOSMOKHOCTh MEXAHIIECKIY
OOBPEXACHHIM), — HE pelxe OZHOIO pasd B 3 roga.

BreouepesHnie MOIHTARNA Xa6eIbpERK THENE TPOBOAET IIOCIE PEMOHT-
HHX pafoT ¥ Iocie OKOHYAHUS 3eMAAHEX pafioT Ha Tpacce KabempHEX
mraui. [IpoduaakTHICCKNe HCONTAHENA M3QIANMH KaGeIbHEBIX JHHIY
BHIIQJHAIOT; a) H3MEpeHHEM COMPOTHRIEHHA MX BHICOKOBOJETHEIM Mera-
omuerpon; 6) BO3ASHCTEMEM MOBRINEHHONO HANPMKEHHA HOCTOAHHOIO
TOKA; B) H3MEPEHMEM AUATEKTPHIECKIX NOTEPs HA BEPTHKAILHEIX YIACT-
kax. Hermerrasms uzonanym Meraomuerpom Ha 1000...2500 B nposoasT Ans
BHIABAICHMA PESKHX HADYMEHHIH menocT maomamuu kabens (oGphE das,
KODOTKOE 3aMEBIKAEHE Ha 3eMII0 K T. A.).

OcHOBHOM cIOCOS IPOGIIIAKTIECKIX MO TARIA KA (e /b HAX JIMHIH —
BO3JEICTENE IOBNINEHHOre BEanpmxennd. [[poduraxrimeckye Mcoranma
OSHMHC IPOBOAAT B TEIUIOS BPEMA TOfd, B NEpHOf HanGonsmeif EepoATHO-
CTH YXYATICHUA KAUECTBa MSQIATIMYA, B mMe/iax CHIDKEHHA MOTHOCTH MCITEL-
TaTeAbHOM YCTAHOBKH HCIEITAHHE MOBHIISHHHM HAOPMKEHHEM IPOBOIIT
HA DOCTORHEOM ToKe (puc. 7.3). IIpy MCONTAHWAX HAPAKCHHE DOAHH-
MaloT IWiaBHo (co ckopocThio He Goaee 1...2 KB B 1 ¢) A0 MCOMTATEISHOIO
3HAYEHHA M IOAAEPAMEAIOT B TEIEHHME BCETO ITEPHONE NCIETAEIEH (5 MMH).
KaleasHyio IMHII0 CUMTAIOT BRZERABMICH HCTIEITAHWE, €CITH BO BPEME €T0
OpoBefeHHA He Habmonaiock PeskHx TOMIKOBR CHIE TOKA H HE IPOHIONLIIO
opofos MH NePEKPHITHA HIOIAHAN, A TAKKE POCTA CHUIH TOKA YTeIKH.

Puc. 7.3, NpAHUNNMATBHAA OMRME NCNbITAHKA Kabenn:
1 — nopnmaoMEE TPAHGOPMATOP; 2 — BRTIPAMUTEND; 3 — BCIRITYeMEH Ka(ern

[Ipy BHenHTAHHAX TpexdasEbX KabeaeH KamayIo #EUTY HCOLITHBAIOT [0 ¢9c-
pead o OTHOIISHMIO K ABYM APYIMM H CBHELIOBOM ofonodie (cBoSomHbe
AN BMecTe ¢ 0600uKoil coegunaioT ¢ 3emiei). [py arom Kak Mexzyda-
30BYIO HBO/MINO, TAK M M3OALIO I [0 OTHOIIEHWIC K 3€MIIE MCITRITHI-
BAIOT OJMHAKOBRIM HATIpTKeEMeM. fina kabeneii 2...10 kB aro HanpsmreHwe
DpUHUMAIeT paBHEM (5...6)U,



7.3. Oxpana Bo3yLWHBIX H KAOEABHBIX TMHAH M HAZ30P 32 HUMH

MMoBpexgeHns HA BORAYMHBIX JHHMUAX BOSHHKAKOT YAlIE BCETO BOAEH-
CTBHe HeAOMYCTHMOre NpHONFKEHHA K TIPOBOAAM PAITHYHEIX MEXaHH3MOB,
M3-3a HabpOCOB META/LTMYECKHK [IPEIMETOR HA IPOBOAA U T. A. st obecne-
YeHHA COXPAHHOCTH BOAYWHEX JHHAUH U MpeAoTEpalleHHs] HeCUacTHHX
caAy4acE ¢ JioAsMH cornacHe CHHIT 12-03-99 «Be30iacHOCTE TPYAd B CTPO-
UTEThCTBE» YCTAHOBRAEHEl OXPAHHEE 30HKM M MUHHMANbHHE AOTYCTHMEE
PACCTCAHHA MEXAY THHHAMM MEKTPONepefadn M OMKaiIIHMH 37aHUAMY,
COODYHEHMAMM, a TAKKE 3eTIEHBIMH HACAIEHUIMH.

I BO3AYIMHEX AMHMH anekTponepedaTy (3a MCKMOYeHHEM OTBETEIIE-
HHH K BBOAAM B 3aHNA) OXPAHHAA 30HA [peacTasader coboil nonocy, orpa-
HIEHHYIO NMApATUTeTEHEIMU TTPAMEHMH, OTCTOAMMMY 0T MpoeKuuit kpaltaux
NIPGROJAOE Ha MMOBEPXHOCTE 38MIM Ha 2 M ¢ K&KAOH CTOPOHHL.

JUrs kaBeNbHEX IMHUE IeKTPOTIEPEAATH OXPAHAAS 30HA — 3TO NMONOCA,
orpaHHYeHHAaR MapaineTbHBIMH TPAMBIMH, OTCTOALLUMHE OT KPaHHMX Kabe-
Jeid Ha 1 M ¢ KakA0H CTOPOHKE, a NIPH IPOXOKAEHHH NOA TPOTYapaMH —
Ha 0,6 M B CTOPOHY 34aHHMA M Ha 1 M B CTOPOHY NPOS3He# YaCTH YTHILIEL

B npeaenax oxpaHHHX 30H JWAANIL, 6e3 cornmacHa aKCILTyaTalHOHHOI
OPraHM3aliHH, 3arpelasTos:

IPOBOIMTE CTPOMTENBHEIE H MOHTKHBIE PaBGOTHI, YCTPAHMBATE CTIOPTHEHbIE
WIOIAIKY A TP, CIIAAUPOBATE KOPMA, TOIUTMBO I APYTHE MaTepHANE,

YCTPAHUBATH MPOE3ALL 19 MATIUH M MeXaHHIMOB, HMEHONHMK o61yio
BEICOTY OT [TOBEPXHOCTH 3eMIH Gwiee 4,5 M, a TaloKe CTOAHKH aBTOMOOMIE-
HOTD M TY}KeBOTO TPAHCIIOPTA;

BBEIIOJHATE BCAKOTO pofa AeHCTBHA, KOTOPEIE MOTYT IPHBECTH K MOBPEK-
AEHUAM JFHHM, H B 9ACTHOCTH OCYIECTBAATE HaflpOCK Ha NpOROAA, IIpH-
BA3HIBATh M MPHCTABMATE K OMOpaM MOCTOPOHHME MPeiMeTH, BAe3aThb
Ha OTIOpEI;

OPOBOAUTE PaBoTH BONWAM BO3AVIIHHWX AWHHH 3JIEKTpONepenadu
€ HCIOAB30BAHHEM PasJUYHONO PoJa MeXaHHM3MOB. 3TO AOMYCKAETCA NMPH
YCAOBUM, eCAH PACCTOAHKE MO BO3AYXY OT MEXAHM3IMOE HAM OT ERUIBIK-
HoH Mx 4acT Ao Gmmkaiinerc NpoBOAa, HAXOAANIETOCA MOJ HampsDke-
HHeM, He MeHee 1,5 M, Ha aBroMo6WIBHEIX JOPOTax B MECTAX MepeceHeHHA
¢ IMHHEN IEKTPONEPeAadH ¢ 00EUX CTOPOH YCTAHARIMBAIOT CHTHAMbHEIE
3HAaKH, YKA3HBAKIIHe ACTYCTHMYIO BHICOTY ABMXYIIETOCd TPaHCHOPTa
¢ Tpy30M.

MNopsaack 3kCIUTYyaTanMH AWHME 3AeKTpolepeJatH Ha TeppUTOPUH Ipo-
MBIILTEHHEX NpeANpRATHH OpraHH3alis, SKCIVTYyaTHPYICIIaA BO3AYIIHEIE
JAHHWH, COTTACOBRIBAST ¢ AIMHHHCTPAIHEH IPOMEITIASHHEIX TpenpHaTHil.

YToOH NpeAYTIPEAHTE TOBPEXIEHHS BOAYIIHEX NAHWH TPeANpHATHA
BNEKTPHYECKUX CETEH JIOMKHRL CASTATH CREAYIONiee: a) OIHAKOMHTD DYKO-
BOACTBO NPEANPHATHH, PACIOAOKEHHBIX B 30HE AEKTPOCETEH, C NpaBu-
NaMHA OXPAHBI JNCKTPHYECKHX CETeﬁ, 6) OKA3RBATE MOMOUE B IPOBEACHHH
MHCTPYKTAKA O NPAaBHABHON opramsalpy paboT B6IMaH BOSAYIIHB TUHHA
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cpean paBo9HX YHA3AHHEIR TIPEANPHATHH; B) PashACHATE YYAILIAMCA OITac-
HOCTh B HeZIOCIYCTHMOCTE AETCKHX HT'P [/ ITPORCZAMY BOSAYIIHEIR JIMHIH,
paccraspBaTe 06 ymepbe, KOTOPBI MOKET HAHECTH MX OTKIIOYEHHE,

Hagaop sa kabenbHEIMM THHHAMH 3aKTI0936T B MepHoAUTeckux 06xo-
JaX B ocMoTpax. Tpaccs KabeNbHBIR IMHAR HanpsokelneM Ao 35 kB Mon-
TepH OCMATPHBAKT B CASAYIOMUE CPOKHA: a) kafenH, NpoNQKeHHHE
B 3eMIe M TYHHeNAX, B CPOKM, YCTAHOBIeHHHEe MeCTHEIMH HHCTPYKIH-
MM, HO He pese OAHOrO pasa B 3 Mec; §) KoHNeBile MydThi, KabensHble
KOJIOAIH — OFHH Pa3 B FoA.

CPOKM KOHTPOALHEX OCMOTPOB KaleNbHHX THHMH, NPOBOAMMEIX HHME-
HePHO-TEXKHHYECKHNM [MEPCOHANAOM, YCTAHABIHBAKT C YYE€TOM MECTHHX
YCIIOBHH,

BHeouepeaHHe 06X0AH Tpact BEIMOAHAIGT BeCHOH BO BpeMf TafiHUA
cHera, JeJoXoA0B, [IABOAKOR, Toc/e JHBHEN U B Neplod OCeHHHR JOM-
Aeil, KOrga HAGMIOAAIOTCA HAUOOMBITHE PAIMATICHHS M PAIMEE CPYHTA,
B PE3YARTATE YeTO BOIMOMKHE NoBpeieHua kabeneil.

TIpH oCcMOTpax NMPOBEPAOT, YTOOK Ha TPacce He BRIMOJHAIMCE paboThl,
He corflacoBaHHEE C BKCIUTYATHPYIOINEH opraHdsalieii; He ocymecTBaAd-
MHCH CTPOMTENBCTBO COOPYMEeHUH, pacKoITKa 3eMIH, NOcajKa JEpPEeBLeB,
YCTPOHCTBO CKNAg0B, CBAMOK, BEUIMBAHHE DACTBOPOB KHC/OT, IEN09eH
U conell, 3eMAsAHHe pafioTe Ha ryBuHe Bonee 0,3 M H BHpaBHMBaHHE
rpyHTAa IpU MOMOINH MEXaHU3MOB.

Bce 3aMegaHNA NO pe3yabTaTaM O0X0Z0B W OCMOTPOB Tpacc Kabeab-
HEIX IUHWH 3aMICHBAIOT B KypHan. O Zedekrax, TpebyIOMUE HeMeIeH-
HOTO YCTPaHeHUsT, MEPCOHAN, MPOBOIANIHE oCMOTP, 0BA3aH KpoMe 3ATTHCH
B KYPHAN HeMeANeHHO COOOWMTE HEMOCPEACTBEHHOMY Ha4dalbHHKY.
B AapHEHINEM Ha OCHOBAHHH IIPOCMOTpa XKypHana AedeKToB MIDKeHEPHO-
TeXHHYecKWH MepcoHal HAMEYAET MepPOIPHATHA H CPOKH IO YCTPaHEHHIO
HeucnpasHocTed, Ecin ofbem pafior GoMbIIoi AN eciM HeoOXOANMEL 3Ha-
VHTEeNALHHE MaTepHalbHEE 3ATPATE], paGoTH BEAOYAKOT B TUIAH KaNMTalb-
HOTO peMOHTa.

EcaH BO BpeMA OCMOTpa OBHADYXEHE HapymeHHud geifcTpyiomux Tpa-
BIJI 110 OXpAaHe BHCOKOBOARTHBIX 3/CKTPUYECKUX CeTelt (HanpuMep, BelyTea
JemmaHbie paboTh Be3 paspenieHna), HeofXoIuMo HeMeAIeHHO MPEKPATHT
paboTEl, COCTABMTh AKT ¢ HAPYLIEHHHU NIPABHA M BHI3BATL NpeICcTABHTENA
aZIMHHMCTpAUWH (MHCIeKIHN} WIM opraHoB MIWIMLNK. EcaH Ha npoBeje-
HME 3eMIAHBIX paboT BGAM3N kabensHEIX TPace eCTh pa3pelneHHe, TO B IPo-
eKTe HA 9TH paboThl JO/DKHBI ORITE NMPEAYCMOTPEHE! CNCUMANBHBIE MEDHI
o obecneueHHIO COXPAHHOCTH KabeNEHbIX TTHHIH.

[lpaEMna TEXHHYECKOH BKCILTYaTaUHH 3anpemarT paboTaTh ¢ 3emne-
PORHLEIMHM MATIMHAMHA HA paccTOAHMHE Brmwke 1 M oT kabereil. OT6oiiHLIe
MOJIOTKH ¥ JIOMEI JUIS1 PHXJIEHMA PPYHTA Ha/ KADeIssMH MOMHO IPUMEHATh
NYNIL Ha ray6uHe He Godee 0,4 M IpH HOpMATLEHON TAyGHHE JanomeHUT
kabenefi. KMn-6abrl 1 ApyTHe aHATOTHUHEE YAaPHEE MeXaHWaMbl paspe-
[IAETCA NPIMEHATh HA PAcCTOAHMH He OXobie 5 M oT Kabenei.
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B TeyeHHe BCero BpeMeHN poBeAeHHA patoT caeAyeT 00ecneYHTh NepH-
om{qecmﬁi KOHTPOIbL 3a coﬁnmemem IpeaIMHCAHHEX MEp 110 ofecrnege-
HMI0) COXPAHHOCTH KabenbHOM JMHMH.

7.4. Mpasuna 6¢30NACHOCTH NPH IKCAAYATALUWN BO3AYVIIHBIX
U KabenbHbIX NHHWH

PaboTH Ha BOBLYLIHEX AWHHAX C TOYKH 3PeHHs YCIOBHI GE301aCHOCTH
ocof0 ONacHE! TIO CNEAYIOMMM IPHIHHAM:

paboThl, KAK NPABIIO, CBA3aHH ¢ NOALEMOM Ha CIOpH Ha Goaburyio
BRICOTY;

PaboTH 9ACTO MPOBOAATCA TIOA HANPMKEHWEM WIH BOIM3H JPYTHX Acki-
CTBYIOMIMX JTHHMHIA;

paBouee MeCTO He OCTOAHHOE, 4TO 3ATPYAHACT KOHTPOIbL 33 cofiioge-
HHeM IpaBwI 6€30IacHOCTH €0 CTOPOHE HHDKEHEPHO-TEXHHIECKOTD Hepco-
HaJja, 4 TAKCKe JOCTABKY H ITPOBEPKY HYKITHWX JallMTHRIX CPefCTB.

Bee nupa, oSCAYKURAIOMME THHAH, JOMKHE TPOHTH MEAHIHHCKOE
obcrefoBaHHe H HMETE pazpelieHHe Ha paBoTy Ha BhicoTe. OHHU MPOXoaaT
COOTBETCTRYIOM e 08yueHUe ¢ Nocneayiolei npobepkoii 3HaHHH No oXpaHe
TpyAd. UM HeobXoauMo HMETE NpaKTHIecKHe HABHKK Ge30lIacHEX MeTo-
A0B paboTHI, 3HATD TIpHEMH 0cBOGORAEHNA NOCTPAZABIIETO H3-TIOA HAMPA-
MeHUs, IPHeMKl HCKYCCTBEHHOTO JAEIXAHMA M TPABMiA OKA3aHMs TepBoif
NOMOLILH.

Jlvua, He ZocTHrume 18-eTHero BoapacTa, He AONYCKAaKTCA K paboTe
Ha BRICOTe, TIOJ HAIIpHKeHHeM, K pyOKe H BAIKE JepeBheB H K IPOTUTKE
APEBECHHE AHTHCEITTHKAMH.

ObfompxiBaHe BOAYIIHEIX JMHHH B OTHOIEHHH cobmoneHMa mpasit
6e30NacHOCTH NIOAPasieNAeTCA Ha cIeayIolMe KaTeropui paGoT: Ha OTHO-
YeHHBIX JMHHAX; HA JHHMAX, HAXOAAIMECA [107l HANpAKeHHNEM; Ha OTKIIO-
YeHHHX JIHHMAAX, KOT/AA POBOAA APYTHX JTHHNMH, IOABEMICHHBIX HA OIIOPAX
FTOM MHMHMH, OCTAIOTCA [T HANIPAKEHHEM; Ha TMHUAX 10/, HATpKeHueM
Ao 1000 B ipH moABecke M3 NPOBOAOB HA ONOpax AUHHMH HanmpAXxeHHeM
Bbime 1000 B; BOAMSK ADPYTHX AeHCTBYIOMMX JIRHHMA,

Ha BO3AYIIHRX AAHHAX MOHHO p&ﬁ()'l‘ﬂ']'h TOJBKO TIPH YCI0BHUH IIpOBE-
AEHHA HEOGXOAHMLI_X OpPra’HM3alMoHHEX H TEXHWYECKHX MEpOl'lpI»ﬂlTHﬁ,
obecnienuparomux GesonacHocTe. KpoMe cIyuael, oroBapUBaeMEX IPABH-
AaMH Ge3onacHOCTH, paBoTH Ha BO3LYIUHLIX JHHHAX JOMKHE BEIIOJHATE
He MEHee JBYX 9eJI0BeK,

OpzaHu3qLUHOHAbE MEPONPUAMUA COCTOAT M3 OPOPMIEHMA HAPAA W
pacmopaxeHud (IMCEMEHHOTC HAM YCTHOTO), AOMycka ¥ pafoTe, Hagzopa
BO BpeMA paboT H ohOpMIeHHA OKCHYAHUA paGoThL

Odopmnenne paGoTH HapAAOM WIH PacnopmKeHHeM NOATBEpHAaeT
HeoﬁXﬂﬂHMOCT’b €€ BHIITHEHHA, BOAMOXKHCCTh CO3AaHHA De30macHBIX Y10~
BHH TPyAa H ZOCTATOMHOCTE KBANM(pHKALHY JHL, BRIIONHAIOIMX paboTy.
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Mo Hapagy BRIMOAHAKT pabOTH HA HEOTKIYEHHEX JIHHHAX ¢ NOTEEMOM
HA OTIOPY BEIITE 3 M OT 3eMIIH.

K mexuyeckum Meponpusimuasm OTHOCTTCA OTKAKHEHNE HANPSIHCHHA,
NPUHATHE Mep OT caydafiHoi NogayH HATPAMEHNA, BHECIIHBAHME TUIaKa-
ToB «He promogarh! — PaSoTaroT M0IH», TTPOBEPKA OTCYTCTBHSA HAIpDKe-
HUA U HAJIOXKEHUE 3a3eMICHUIA,

TIp} BEIMOMHEHHH PAGOT ¢ MOTHEM CHATHEM HANPIOHEHUA HANDSRKEHWE
OTKIIOYAKOT PyGHABHAKAMH, ABTOMATHISCKHMH BRIKTIOUATENSIMHY, PAdbeH-
HUTSIAMH, NPeJcXPaHNTEAAMY £ CO3AaHHeM BHAHMOrO PasphBa €O BCEX
CTOPOH BO3MOXKHOH NIoAaYH Hanpmxenud, ITocie STorg CHUMaT IpeAoxpa-
HHTEMH B OEIIAX OII€PATHBHOTO TOKA YIIPABJIE€HHA KDMMYTHJJ}‘.[OHHOﬁ anfnna-
paTypoil (IpeAcXPAHHTENH, HAKAAAKA) WIH YCTAHABIHBAKT Baoxupyompe
YCTpoiicTha — AMCTH H3IOMALHOHHOIO MaTepHana H T. A. BrEemHBalor
IUTaKaTH, 3aNpemaomie Nogaly HaNpKeHWA. [IpH oMomy yKasaTeneit
HaNpMKEHUA YOeXKAAIOTCA B OTCYTCTBHH HANPAXKEHHS Ha OTKIYEHHO
AHHHH ¥ TOABKO MOCJIE 3TOrO HAKMAABHBAKT 3a3eMAdIEe YCTPOHCTRG
(BKIKOYAIOT 32a3eMAAONHE PATLENHUTENH, HOKH H T. I1.).

IIpx paboTe Ha IMHHHK [IEPEHOCHOE 3a3e MTeHHe HAKTAALBAIOT Ha OIGPE,
Garoxaiiineli k MecTy nposeienna pabot, Tpi pafoTax, CBA3aHHHIX ¢ HApY-
MEHAEM IEJIOCTHOCTH ITPOBOAOE, 3a3€MIECHHNE YCTAHABINBAIOT C JBYX CTO-
PoH yaacTka pabor. Hanomenue, kpelUIeHHe M CHATHE 3a3eMISHHA BHITION-
HAKT B AM3JeKTPHYECKHX MepuUaTkaX HWIH NPH NOMOI[H M30MHPYHOLUTHY
IOTAHT.

Ha AepeBAHHEIX HH Xene3006eTOHHEX ONOpax ¢ 323 MIITIOMNM CITYCKOM
3a3eMAeHHe TIPHCOETHHAKIT K 3TOMY CITYCKY, 8CJH ero HeT, — K HCKYCCTHEH-
HOMY Aa3eMIcHHID; BOMTOMY B 3eMJI0 META/UTHIECKOMY CTEDNHIO; GYDY,
BEEpPHYTOMY Ha Iy0uHy 0,5...1 M. Ha BO3AyuHEX TMHHAR ¢ 3a3eMICHHOH
Heﬁ'rpa.nb}o NepeHoCHhIE 3a3eMIEHHA Ha MecTe paﬁo'r AONYCKAETCA IMPHCO-
eJMHATE X HYIEBOMY IIPOROAY.

Ecan AMHUES OCMATPHBAST OAWH WeloBek, oH pafoTaeT 6es Hapaja,
He MOZHHMAACh Ha omope. OcMaTPHBAWKMHWI ZOMKeH CUHTATh THHHED
HAXOBAMEeHCA TI0A HANPAKEHUEM, TAK KaK JAKe HA OTKAIOYEHHYIO JTHHUIO
B M0G0 MOMeHT MOxeT OBITE MoAaHo Hanpsmkenue. [Ipu obxoge B TeMHOE
BPEMA CYTOK CTEYET MATH TIO KPak TPacchl, ITo6k CTyuaiiHO He HACTYIIHMTh
Ha ofiopBaHHHI NpoBoi. O6Hapy¥HB 000PBAHHEIA IPOROA, OCMATPHBAKD-
Wi MOXKeT yOpaTh €ro, IeNb3YACH HAOIHMPYIOMIMHE CPEACTBAMM.

Tepes MoFbeMOM Ha 0I0PY HeoOXOAUMO YOSAHUTRCA B MPOWMHOCTH €8 0CHO-
BaHud. Ecim ocHOBaHMe omoph nogrHmae foxee 4em Ha 2,5...3 cv mo pagw-
YCY, HA Hee janpelfaeTcd TOEHHMATRCA, He 3aKPeTUE ee NpeBapUTeNbHO
OTTDKKAMH.

Ha onopy paspemaeTcd NOAHWMATECA TOABKO ¢ TIPHMEHEHHEM MOHTEP-
CKHX KOTTell WIH CHenuansHLx npucnocobrenud. Tpyn pabore Ha onope
celyeT BCETAA CTOATH HA 66eHX HOTAX, 3aKPeTTHRITHCE HA Helt 1enbio MOH-
TepCKoro nofica. [IpefoXpaHUTENEHEE MOACA, MOHTEPCKME KOTTH H CTpaxy-
I0Iie KaHATEl IPOBEPAIOT KakAble 6 Mec.
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Ha ynnoBsle 0ZHOCTOEYHEIE OMIOPAI HE pasperaeTcd NOAHHMATRCA CO CTO-
POHH BHYTpeHHerc yria. Hemnaa Taioke BiesaTwk (M paboTars) Ha Ty cTo-
pPOHY, ¢ KoTopoll HATATHBAESTCT NPOBOA,

Ha cnopy ¢0 3HAaYUTETLHEM HAKAOHOM HETb3A NAHHMATLCH A0 TEX 0P,
noKa oHa He OyAeT BRIIpAMIEHA M 3aKpeIvieHa B IpyHTe. [lepes mogseMoM
Ha omnopy HeoOXOOHMO NPOBEPHTH MCMPABHOCTE MPEAOXPaHHTETLHOIO
nofAca, KOrte#, AHAMEKTPHYECKHX NEPYATOK, HHCTPYMEHTA ¢ H3OMMPOBAH-
HEIMH PYKOSTKAMH, NPHCIOCOONeHHH M T. II.

[Ipu paforax Hea cHATHA HATIPAKEHHA C MOLHEMOM A0 BEPXa OMOPH
foaplnoe 3HAYECHHE A1 6e30MACHOCTH HMeeT ofexaa. OHa AoKHA GHITh
yao6Hoil, He cTecHATH ABIDKEHUWH, ee CIeAyeT 3acTeTHYTh Ha BCe MyTOBHLIEL,
a PYKaBa ONYCTUTE M 3aCTerHyTh ¥ kMeTelt pyk.

Ocob6yi0 OCTOPOKHOCT HEOOXOAMMO COOMOAATE MpH paboTax Ha Onopax
€ COBMECTHOH [oABeCKOH NpoBOA0B AHHIN HanpskedneM Ac 1000 B u pagu-
OTPaHUIALMH, AHHHA Jo 1000 u chrime 1000 B, a Takke OpH HANHYHKA
NAPANNENLHBIX IMHHH SACKTPONEpeaady Hanpsuokenem senne 1000 B,

[Ipu paboTax, Ha KOTOPHX He HCKIIOYEHA BOIMOKHOCTD KacaHWd WIK
MpHEIDKEeHNA Ha OacHOe paccToAHHE K POBOAaM APYroi AeicTRylomeit
NHHWH HampMKeHHMeM Beiliie 1000 B, 3Ty AeficTRYIOIIYH JHHHIO HeobXo-
AUMO OTKJIOMHTE M 3a3¢MNINThL BOMM3M MecTa TpoBefcHua paboT. Ecau
BEAETCH PACKATHA [TPOBCAA 10 3EMIIE B 30HE BTAAHHA ﬂ,’p}"[‘ﬂﬁ JIHHHAH HAITpA-
weHneM euie 1000 B, nporoa AomxeH OHTE 3asemieH, Ocobylo ONacHOCTh
OpeACTARIAIOT paboTE Ha MepeXcJax U NepecedeHHAX. B aToM cirydae Bee
paBoThHl BRIMAJHMIOT M0 HAPALY H MPHHUMAKT CMelHATEHEIE MEpH, Tpe-
AOTRPAIMAIONME CAYYANHOE MPUKOCHOBEHHME K IIPOBOAAM NepPEeceKaeMbIX
JIVHMHA.



nasa 8
IKCNNYATALMA PACNPEQENUTENDHDIX
YCTPONCTB HANPAXXEHUEM BbILLIE 1000 B

8.1. 06wmMe nonoxenua

l'IpH 3JIQKTPOCH36}KEHHH CEIBCHOXD3A ﬁCTBEHHOI‘O UPOHS‘BOACTB&
IHPOKO PaclpoOCTPAHEHE! KOMIUVIEKTHEIE PaclipefefNTeNbHHE YCTPo-
cTBa HapyxHo# yeraHoekd (KPYH). kadw KPYH mM0MHO HCIONL3OBATE
KaK pacripefeinTelbHbIe YCTPOHCTBa HanpakeHHeM 6...10 kB U xak ane-
MEeHTE KOMILUTEKTHHX TpaHchopMaTopHHX mogcTanuui (KTII) Hanpsaxke-
HHeM 35/6...10 u 220/110/6...10 kB. B mkadax KPYH HanpsxeHueM
6...10 KB YCTAHARIMBAIT ManooGEeMHEE MAcAAHEe BEIKAKOYATENH ¢ TPY-
30BBEIMH H TPYAHHUHHEIMH TPHABOAMH, TPAHCHOPMATOPH HAPKEHUA © Pas-
PAZHHKAMH U Ap.

Jlas cenbekoit aMexTpHUOHKATIHH MMPOKO HCTIOMBAVIOT IOTPe GHTETBCKIE
TpaHchopMATOPHEE MOACTAHIMKY Hanpaxenusa 6...10/0,4 kB, cocToamme
H3 BHICOKODBOJBTHOTO BBoAA (6...10 KB) Tpex(dazHMX TOHMKAKIAK TPaHC-
dopMaTOpOB H paclpefeMTEABHOrC YeTpoicTEa HanpskeHnemM ao 1000 B,

TpancdopMaTOpHEE MOACTAHUMHA HanpsxeddeMm 35...220 kB gacro
BEIIOMHAMIOT [0 YIPOMEHHEM cXeMaM 6e3 BHITOYaTeNei Ha CTOPOHE BRIC-
Mers HanpsmkeHAd. B TakWUX ToACTAHIMAX BMECTO BHIUTIOYATeAeH mpumMme-
HAWT OTIENNTENH U KOPOTKO3AMEKATENH AN CIWIOBHE TPSA0XPaHHTe .
[TpOMEIIEHHOCTE CEPHHHO BHITYCKAeT KOMIUIEKTHHE TpaHChOpMaTOpHble
MOACTAHLMH HanpameHHeM 35/6...10, 110/6...10 1 110/35/6...10 kB cog
HHUM H ABYMA TpaHchopMaTopamu Ge3 BHIOTIO9ATENEH HA CTOPOHE BHCIIETD
HaMpAKEHIA.

OcHOBHEIM TpefoBaHKeM K paclpeJeNiTeThHbM YCTPOMCTEAM ABMIETCA
obecrieueHne:

HaJeKHOCTH paboTHI;

Ge30NnacHBIX OINEPATHBHRIX nepemroqermﬁ;

3AN[HTE JEKTPOOO0PYAOBAHUA OT ABAPHHHKIX PEXHMOSB;

yaobeTRa ODCMYHUBAHUA STYEEK;

CHUTHANHU3AIWHE O COCTOAHUM OOOpPYZORAHUA DAacHpeseNUTeNbHOTO
ycTpoidicTea,

3afa9M OOCAYKUBAHHA DACTIPEASAUTENBHEIX YCTPOACTR, TOAAEPKaHHE
B pafoTociocoGHOM COCTOAHHH 000PYAOBAHMA; NIEPHOANYECKoe O0TYRH-
BaHWe ¢OOPYAGBAHHA; QMEPATHRHOE YupanIeHne oGopyIoBaHNEM,
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8.2, Ixcnnyatauna anexTpooGopyaoBanus
pacnpefenuTenbHbIX YCTPOHCTR

JKCIUTYaTAUHA VeKTPooHopYAOBAHNA pacTipedeNUTeTbHEX YCTPOHCTR
CHAAZHBAETCA U3 OCMOTPOB, MPpOQUAAKTIMECKHUX HCTIRITAHME W PEMOHTOB.

JUIs HapyPKHOTO OCMOTPa He TpebyeTes 0TKouaTh o6opyAoBaHue. B mpo-
LECCE OCMOTPA HPOBEPANNT COCTOAHME MEKTPOOCOOPYAOBAHNA, BEABIAIOT
HEMCTIPABHOCTH M PHHUMAKT MepH K HX ycTpaHenwio. [leproaHaHocTh
0CMOTpA BHGHpPaIT B 3aBECHMOCTH OT THIIA YCTPOHCTBA, €To HA3HAJeHUa
U popMul 06Ty RHBaHHA. [[PHMEPHEIE CPOKH OCMOTPOE YCTAHABIMBAIOT
CTIEAYIOMHM 06pasoM,

1. B pacnpenenHTenbHBIE YCTPOHCTEAX, OOCTY HUBAEMHX CMEHHEIM Nep-
COHANOM, ASKYPANHM Ha CAMOi NOACTAHIIMKA WAH Ha AOMY, — EXECYTOYHO,
B HeGnaronpHMATHYIO HOrogy (MOKPBIF CHET, TYMAaH, CHTEHEIN H NPOIOSIKH-
TEALHEIA AQKAL, TOJNONEH H T. 1.}, 4 TAIOKE MOCIE KOPOTKME 3aMEKAHWH
M MPH MOABIEHHH CHTHA/A 0 3AMbIKaHHH Ha 3eMTIO B CETH NMPOBOAAT AONO-
HUT&NBHBE OCMOTPEL. PeKOMeHAyeTcs OAUH pas B HedeArd OCMATPHBATD
YCTPOICTBO B TEMHOTE A/A BEIABICHHA BOIMOXKHEX Pa3pAAOE KOPCHAPOBa-
HUA B MeCTax MOBpeXeHHA H30AAIHKA ¥ MeCTHBIX HATDEBOB TOKOBETYINUX
yacrei.

2. B pacnpedenuTenbHHX ycTpolicTBax MOACTAHLIWIA HanpskeHHeM
35 kB u BEOIE, He UMEIOMMX [TOCTOAHHOCO JeXYPHOTO nepconand, rpadux
OCMOTPa COCTABAAIT B 3aBMCHMOCTH OT THNA YCTPOHCTBA {3aKpHTOE HITH
OTKPRITOE) U OT 3HAYEHHA MOACTAHUMHM I 3HEPTOCUCTEMEL. B 5TOM caygae
OCMOTPH! BEITOAHAET Ha9aILHUK T'PYNIL NOACTAHLUMA WK HadHAYeHHHI
AN BTOTO MACTED He pee OAHOTO Pa3a B Mecdll.

3. TpaHcdopMaTOpHNE IOACTAHUMK H PACTIPEZIENHTEMLHbIE YCTPOHCTRA
AMEeKTPHYECKUX ceTell HampsxeHHeM 10 KB M Hibke, He HMeEIOIINe JeXyp-
HOTO [IEPCOHANA, OCMATPHBAKIT HE PEXE OAHOTO Pasa B OIECTh MECALER.

4. BHeouepegHEIE OCMOTPH Ha 00BeKTaX Dea NOCTOAHHOTO ASXKYPHOTD
NepceoHaNa NPOBOMIT B CPOKM, YCTAHABIUBAEMEIE MECTHREIMH MHCTPYKLM-
AMH ¢ YY9ETOM MOIIHOCTH KOPOTKOI'0 3aMHKAHMS H COCTOAHEA obopyao-
BaHWA. Bo Bcex cydafx, He3aBUCUMO OT 3HaUeHMs OTKITIOUeHHOH MOII-
HOCTH KOPOTKOTO 3aMHKAHWA, OCMATPHEAIOT BEIKTIOYATENb MOCHE [HKIA
HEYCIeIIHOTO aBTOMATHIECKOTO IOBTOPHOro BKIOTeHIA (ATIB) H OTHIH-
YEHWA KOPOTKOIG 3aMBIKAHHA,

060 BCeX HEWCIIPABHOCTAX, 3aMEYSHHBIX IPA OCMOTpaX paclipefiesif-
TeNMkHEX YCTPOHCTE, AeNAOT 3ATHCE B SKRCITYATALMOHHEIA kypHan. Hewne-
MpaBHOCTH, KOTOPHE YI'POXKAIOT HADYIIeHNeM HOPMaTLHOH paBoTH, Heob-
XOAHMO YCTPAHATH B KpaTuaiimmii cpoxk.

HMenpaBHOCTE PE3EPBHMX BIEMEHTOB PACHPEACHUTEABHAIX YCTPOHCTR
(TpancdOpMaTOPOR, BEIIICYATENSH, MHH K Ap.) HYKHO PEryIAPHO NpoBe-
PATh, BKJIYAA X 07 HAPMKEHHE B CPOKH, YCTAHOB/IEHHKE MECTHRIMH
wHCTpYRUMAMM, PesepeHoe ofopyAosanne AOMKHO GHTE B mMoO0H MOMEHT
roTOBO K BRIIOUCHUKC Oe3 Kakoi-THH0 NMpeABapHTeNbHOH NMOAFOTOBKH,
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TTepHOAMYHOCTE QUHCTKM PACTPEASTUTENLHEIX YCTPOHCTE OT ITHUTH M TPA3N
3AaBHCHT OT MEeCTHEIX y(‘JIOBHl?I M YCTAHARIHNBAETCA TJIARHEIM HIKEHEPDOM

NOpefIpHATHA.

8.3. Npuemo-caaTouHbie W NPOPUAAKTHYCCKHE UCNBITAHNA
3NeKTpoo5opyAOBAHNA pacnpeenMTENbHBIX YCTPOHCTS

[Ipu cpave pacnpeaeAuTENLHEX YCTPOMCTB B SKCIUIYATALHIO BHIOJ-
HAWT npiuemo-cddmoutste ucnbimanus sMekTpoobopyaosanud. [Ipopogar
HY B COOTBETCTEMH ¢ O6heMaMU B HOPMAMM HCTIIRITAHHH 3leKTpoobopy-
AoBaAnA M [IpaBITaMM TeXHHIecKoH SKCIUTYATALMH IeKTPOYCTAHOBOK
noTpetuteneit. [IpW 3TOM MIAOAANHIO 3TEKTPOOBOPYAOBAHHA MOABEPTAIOT
HCTIEITAHWIO TOBHIMEHHEM HAMpAKeHUeM TOABKO MPH MOA0KUTENLHEIX
PEe3yNbTATAX NMPEAMECTEYKMHY TPOBepoK. UCNbITAHME NOBBILWEHHBIM
HampsDkeHHeM 0GA3aTeNbHo LA 3MeKTpooOOpyACBaHHA A0B0r0 HaNpDKe-
HHA. HBOJI’ITDPI:I H OGDPYAOBEHHE HOMHWHANABHWM HAIpAHEeHHNEM, ITPEBRI-
MANMHAM HOMHHANRHOE HATDMKEHAE YCTAHOBKH, B KOTOpDﬁ OHH 2KCILTY-
ATHPYIOTCH, MOKHO HCITHITEHBATE IOBHIIEHHEM HATPSDKeHHEM 0 HOpMaM,
MPUHATBIM A KITAcca H3GLILHY AAHHOH YCTAHOBKH,

B KadecTBe ACMETATEIEHOTO HANPOKEHHA HCIIOML3YIOT OOKIHO HANpa-
FeHue NPoMBULACHHOU wacmomat. [IpOSOKHTEALHOCTE AeHCTEUA HCTKITA-
TeNTbHOT'O HaNPMKEHUS AN TUIPOCKOTMIHON H30OMATMH cOCTARIART 5 MUH,
AJIA M30MAUMH BCEX OCTANBHEIX BUAOB — 1 MHH. B Tex oTy4asx, Koraa Haons-
I[HIO HCTIBITHEBAOT KAk MEpeMeHHEIM, Tak 1 NOCTORHHEIM TOKOM, HCTIBITAHHE
MOCTOAHANM TOKOM AO/DAHO [Ipeamecrs0BATh UCTIRTAHHIC MTEPEMEHHRIM.

HSOJIHLHIH CYHTAETCH maepmanmei'-i HCTIBITAHHE MOBRIMIEHHEIM HATDH-
MeHHEM B TOM CIy4ae, ecid He OEUIO TTpofod, BHACTCHUH raza MK JBIMA,
PE3KOTO CHIHEHHA HANMPSHKEHMA, BO3PACTAHNA CITH TOKA HYepes 3 IHID
M ee MeCTHOIO Harpesa.

WemerraHye HaonIanMy s9eeK M ¢GOPHRX ITHH MPOBGIAT KOMILTEKCHO 71T
Bcero o60pYROBAHMS, CMOHTHDOBAHHOTO B sIetike: OMOPHBIX M TPOXOTHBIX
H30MATOPOB, TPaHcHOPMATOPOB TOKA, paybeAHHHTENeH, BHIKIIOUaTENeH
H peakTOpOB. B 3THX HCIBTAHHAX He YYACTBYIOT CIIOBLIE KaOelH; oepes
HCIIEITAHHEM HX OTCOe/[THAROT. CxeMa HCIIHITAHNA H3IOAAINH OGOPY,I(OBBH'I'H[
sraeition KPY npuseaena Ha puc. 8.1.

HenerraTenbHoe HanpsbikeHUe o8opyfoBaHuA AiefKH cOCTARAAET: AL
KPY HanpsoreHHeM 5 0 10 KB cooTBeTcTBeHHO 32 ¢ 42 kB; A1 HApYKHBIX
PY mampmokenreM 10; 35 u 110 kB coorseTcTBenHO 47; 110 1 295 %B.

WensTanimo MOXHO NOABEPTaTE OAHOBPEMEHHD BCE TPH (Da3hl OTHOCH-
TelbHO 3eMNM TPH BKIOYeHHOM BRIKMIOUATENE IO JaHHOMH cxeMe.

Ecnu sueiika cofepUT ofHODaKOBEI MACTAHBIH BHEIIOYATENB, TO Cle-
AyeT UCOBHITHBATh KaxAylo $asy IpH JBYX APYTHX 3a3eMIEHHHX dasax
H OHOBPEMEHHOM HCIIBRITAHHH MEH(‘I[Y(l)EIBOBOﬁ HAMIANHH MACIAHOTO
BRI ATENA.
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Puc. 8.1. NpyHYNARANDHAN OmIME NCNTAHMA EONALMN Aueixm KPY:
TA — TpaHchopmaTop Toka; MB — MacIIHEL BHICTIIATENE; S — pasbeluERTeND;
T1 — aprorpancdopmMaTop; T2 — nossnmarmdt rpancdopmaTop

Ecmu sveiika oTK/IOYEHa OT IINH AN HCIEITAHNA, HO Ha MOMEHT HCIIR-
TAHWA IIWHE HAYOAATCH MOZ HAMPAXEHUEM, HeoGXOAMMO COGARIATE H30-
JAMHMOHHLIE PACCTOAHIS IO BOSAYXY MEXKAY HOKAMH ¥ IyOKAMM OTKIIOTICH-
HOr0 MMEHOTO PasShbeAHHHTEIL

HICTBITarsa ONOPHEBIX K IOABECHEIX MAWIATOPOR DOBRINSHHHNM HATIPSKE-
HMEM MOXXHO BRIIOVIENTS A/ KAKA0TD H3OASTOPa B OTASIBEOCTH (pEc. 8.2)
WM A9 HECKONhKUX M3AIATOPOR OfHOBpeMeHHo (puc, 8.3). JHadeHMe
HCTIEITATCARHOTD HANPKCHHA, IPHICKCHHOIO K KOKAOMY JEMEHTY INTHI-
PEBOrO M3OJATOPA M IIOMBECHOM THPAMHAR, A0/MKHO OHTEH paBHO 50 xB.
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Puc. 8.3. NpuHUMNNANBHAA CIEMA HCNHITAHKA HEQONBKWX WOAATOPOE
NoABECHON MPARHL NOBLLUEHHbIM HANPANEHWEM:
Ti1 — aprorpancdopMaTop; T2 — nossmmaromyit TpanchopMaTop



HopMhI Ha NCTNTATEALHEE HATIPKEHHA NEPEMEHHOTO TOKA A0 H30/A-
TOPORB IMPOXOAHOTD THIIE, 4 TAKKKEe JIH OAHOXIEMEHTHEIX OIIOPHEX HI3OIATO-
poe npuBegeHsl B Tabn. 8.1.

Jas BRAENEHUA AedeKTOB NOABECHBIX H OMOPHHY HAOAATOPOE NOACTAH-
UMA B YCHOBHAX SKCIUIYAaTALIHA HM3MEePAIOT paclpeielenle HallpAKeHnd
IO MEOJLLMH TIPY TOMOLM CIENMANLHGH ITAHIH. MeTod 0CHOBAH HAa MaMe-
PEeHHH HATISDKEHHA, KOTOPOS MPHXOAMTCA Ha KAy IRIH M30MATOD THP/SHAR
(KONMOHKH) MAH Ha KawAbli 3NeMeHT H3oaaTopa. JInd Kawaoit rHpAaHAE,
coCToAMEeH U3 OAHOTHIHEIX M3QISTOPOB, M A1 KaXJ0ra THIIa H30AATOpA,
COCTOAMIETO W3 OTAEALHBIX 3IEMEHTOB, pacnpejencHue paboyero Hanps-
MHeHHA HOCHT BIIOJIHE Ol'IpE,I[E'JIEHHhIi"I XapaxTep. Ecau B THpAAHAE ATH
KOJIOHKE €CTh AeeKTHHI M30ASTOP, PACIIPESENICHAE HATIPSDKEHHA PE3KO
MeHdeTcd. H3omaTop MoANeXHUT 3aMeHe, eclny 3HAYEHHS MPUXGAIMeroct
Ha Hero HalpakeHWA, N3MepeHHOe WITAHTO0MH, CHHIWIOCE 110 CPaBHEHHED
€ HaNpMKEHUEM, MPUXOAAMMMEA HA TOAHLIT M30MATOP, B 1,5...2 paza,

8.1. HonbiTaTenbtble NaNPECHIA N3OARTOPOB, KB

OFBEKT MEMBITAHMIL HoMpHATEROS HAOPICKEHRE HIOIATOPoR, KB

6 10 20 as 110

Henumarnua omdeasho om obsexma

AmnmapaT ¥ TpaHCopOPMATOPEL TOKa

Hapy#HOH YCTaHOBKH 46 60 73 105 285

BHYTPEHHEH Y(TaHOBKH 42 55 66 100 -

HMenvimanun coamecnno ¢ o0sekmom

Annapamumaﬂcisopuaropumka‘ 42 | 55 ‘ 66 | 95 ‘ 260

MeToaNKa HCNEITAHHA H3OJALMH NOCMOAHHLIM MOKOM aHAJMOTHYHA
METOANKE MPU UCTIHTAHUAY NepeMeHHEM TOKOM, 0JHAKO MPH S3TOM JOTION-
HUTENEHO BeAeTCA KOHTPOML 3a ciioil Toka yTeukH. CiUla TOKA, TPOXOAA-
mero Yepe3’ HIGIALMK MPH HCITHTAHUAX NOCTOAHHEIM TOKOM, B SONLITMH-
¢TBe CAy94€B He mpeBHmaeT 5...10 MA, 910 06ycNOBIHEBAET HEGOABIIYIO
MONITHOCTh MCIHTATEAbHOro TpaHchopMaTopa. MCMETaHHe H3OAALMH
NOCTOAHHHM TOKOM NMPOBOAAT NPH NOMOIMH CNIEUHAABHBEIX HCNIBTATENBHBIX
amnapaToB AKH-50, AMH-70 1 AMMIM-72,

OCHOBHDﬁ T{OH'I'FIOJIL 34 COCTOAHHEM PBEPMHHKB AAKNIOYALTCA B eXKe-
rOAHOM M3MEPEHHH ero CHIH TOKA NPOBOAHMOCTH H HANPAKEHHA Npobos.,
Peskoe CHIMKEGHME CMAR TOKA TPOBOIWMOCTH YKASHIBAeT Ha ofpHD Uenmu
WYHTHUPYIOLHX CONMPOTHRASHNI, a eTo peakoe Bo3pacTaHHe — HA OTCHpe-
BaHHE KepaMHIecKHX MYHTHPYIOLME COMPOTHRIEHHH B peayisTaTe Mpo-
HUKHOBEHUA B TIONOCTH PA3PAAHWKA BTary (HapymeHHe repMeTH3anpm),

CornacHo IparuaaM yeTpoicTBA 3A€KTPOYCTAHOBOK, HCTTRTATETBHOE
HampskeHue anA paapagnukos PBC-3, PBG-6, PBG-10 1 PBG-30 cocras-
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JAeT COQTBETCTBEHHO 4; 6; 10; 24 B, a xnq paspagHukor THna PBII-3,
PBII-6 u PBII-10 — cooTeeTcTReHHO 4; 6 M 10 kB,

Hpodunaxmuueckue UCNLMAHUA ANDAPATOB paclpeeinTeALHER
YCTPOHCTE IPOBOAAT B (JIEAYIONIME CPOKH:

4) Mac/AHKEX BHIKNOYAaTeNeld i UX DpHBOJOE, a TAKKE NPHBOADE AUC-
TAHLUMOHHOTO YTIpPaBlieHHA pazbeIHHUTENAAMH — OJHOBPEMEHHO € Kamlu-
TANBHHEM PEMOHTOM, a MAaCJOHANOMAHEHHHX OaKOBHX H3MepHTEIbLHEX
TpaHeHOPMATOPOR — HE peke OQHOo pasa B 6 neT;

6} GeTOHHBIX pEAKTOPOB, KOHAEHCATOPOB CHAZH, CTATHYECKUX KOH/EHCA-
TOPOB — He pexe OJHOTo pala B 3 roga;

B) INTHPEBHX M3WIATOPOE (6...10 KB) MIWHANX MOCTOB, aTakKe HM30-
asropos HIT-35 — He peke 0AHOrO pasza B I'OA; MTHPEBKX H30IATOPOB
HINA-35 u OC-1 — He peme 0gHOrO pasa B 3 roga; OCTAARHBIX ANNAPATOBR
(paspanHKKoR) U NOABECHEX MAOITOPOR — He pese ofHOTO pa3a B 6 aeT;

T) KOHTaKTOR COeAMHEHMH WWH M NpHCOSAMHEHUE K anmmapaType —
HE peXe OJHOTC pa3a B 4 roga;

M) zamacHoTo saekTpooBopyJoBaHWd, 3aTacHHX YacTed H feTameit —
HC DEXE OAHOIC pasd B 3 roaa.

[pH HamHIuM ZedeKToR B 0B0PYIOBAHHH CPOKH MEeKAY MCNHTAHWAMMK
COKPAIAIOTCA ¥ AONOAHWTENRHO OPEAENAIOTCA TEXHHYECKHM PYKOBOAWTE-
eM TIpefIpPHITHA.

Mpo¢durakTHIecKHe MCONTAHHA INEKTPOOGOPYAOBAHHMA CBOIATCA
B OCHOBHOM K NMpoBeJeHHI UCHHTAHUIT H3oAANHUK M HaMepeHHIo Mepe-
XOAHEIX COMPOTUBNEHWH KOHTAKTOB pa3iudHoH anmapatyprl. [Tpoduiak-
THYECKHE HCORTAHWA U30LALKMH B YCIOBMAX JKCILTYATAlMH HeOOKOIUMMHE
AAA TOTO, YTOOR BRARMTH Je(ekTh, KOTOPHE HeNR3A OGHADYHHTh TTYTEM
BHEIIHETO OCMOTPA. 3TH AedeKTH HE HAPYNIAIOT HOPMAaabLHOW paboTh obo-
PYAOBAHUA, HO B AaNbHeHmeM MoryT IIPHBECTH K aBapHH B YCTAaHOBKE,
TpoduAaK THIeCKHM HCTIEITAHHAM ¢ UELI0 NPOBEPKH COCTOAHHA H3OAAIMH
MOABEPTAIOT OINOPHEIE M IIPOXOAHBIE HIONATOPDHI, J]}H-[ei"[l-IE[E BBO/IHI, AITA-
PATHEIE HAOAATOPH! PAILEAMHATENEH M NPEAOXPAHATENECH, BEIKIIOCNATENH,
H3MEpHTebHEE TPaHCGOPMATOPH, PASPAAHUKY U T. I. B ofteM HcOHITa-
HAH M30JAUMH BXOAAT: MIMepeHNe CONPOTHBISHHS HIONALMHA, TaHTeHAC
yI7ia AUMICKTPHYECKUX TOTEPh, 3HAYCHNE CHMARI TOKA YTE9KH H HCITHITAHUE
TIOBEITTEHHEIM HATIDIKEHHEM.

8.4, JxcnnyaTayma yCTpOHCTB peneifHoM 3auTh
W KOHTPONbHO-H3MEPHTENbHBIX NpHGOpoB

BHORE CMOMTHPOBAHHKIE YCTPOHCTRA pefleiAON 3aMHTH W KOHTPOIRHO-
H3MEPUTeNbHEE TPHGOPH TTepe] BROAOM B paboTy AOMKHE TPORTH HANAKY
M IPYEeMHBIE HCTTBITAHMA. PafoTy Mo Hanaake, IPoBeJeHHYIO CNeIMaTH3H-
PpoBaHHO HanaAoTHOH opraHMaalie, TpHHHMAaeT MecTHad oTykGa Peseii-
HOH AT, aRTOMATHKA, H3MePeHHH U TeneMmexaHnkn (P3AMT).
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TpH caade B 3KCIVTyaTaljHio YCTPOHCTE peneifHOI 3alMTh, aeKTpoaB-
TOMATUKM, TeleMeXaHHKH H BTOPUYHNX lenel oNepaTUBHOMY NepcoHTY
B TedeHde 1...2 Mec epeaeTes CNeIyIOmas AOKYMeHTALH:

4) IPOEeKTHAs AOKYMEHTAIHS, CKOPPEKTHPOBAHHAS TIPH MOHTAXKE
H HATaAKe (TepTeXH, TOACHHTEARHEE 3AIMCKH ¥ Kabe BHED XYPHAT);

6) saBoACKadA AOKyMeHTaUMA (MHCTPYKUMH, Nacnopra oGopyAoBaHHA
M AMMmaparypel M T. 1.);

B) OPOTOKOJAN HamTajikH 1 HCIHTAaHMA M HCIIOIHMUTEIbHELE IIPHHI I~
IBHO-MOHTLKHEIE CREMHE YCTDOHCTB;

T} JAHHBE O BHIMOJHEHHBIX YCTABKAX;

A) MHCTPYKIIMY 10 DHCILIYATAUMH YCTPOHCTE 1714 OMepaTHBHOTO Nep-
COHAaMa, B KOTOPHY cHopMIHPOBAHE! YCIORKA U MIOPAA0K BROAA B paboTy
Y BhIBOAA H3 paloTH 3THX YCTPOHCTB 3alMTHI, NEPeIHCISHH MCIHTATENb-
Hble GNOKH, pasbeMHEIE HAKJIagKH, PyOHABHHKH H T. 1., KOTOPEIMH TIpH
3THX ONepalify JOJBKEH NONAb30BATEC OMEPATHEHEIH NepcoHAaN, MopsIok
NePEeIINeHIS YCTPOCTE ¢ OZHUX TPAHCGOPMATOPOB HANPKEHUA Ha ApY-
rve, yKasaHuA O [[opAAKe U3MeHeHHA YCTABOK COOTBETCTBYIOIMMX YCTPOHCTR
B 3aBHCHMOCTH OT PeXMMa paboTH M CXEMH NEepBHIHLIX CORAMHEHH,
NOPAAOK ¥ CPOKH NPOBEACHHA NePHOAUUCCKUE oNepaliHil KOHTpOAA Helc-
MPaBHOCTH WIH OHIpOGOBAHMA M T. M.

B mecTHOH ciryxbe PSAWUT Ha kawaoe NpHCOSAMHEHHE WIH YCTPOHCTBO
peaeiiHOH 3alNTH, 3JeKTPOABTOMATHKH H TeAeMeXaHWKH, HaXoAAleecH
B DKCIUTYATAIMH, AO/DKHA HMMEThes, TOMUMO YKa3aHHoM Bhume, claemyionas
TexXHUTecKas! JOKYMeHTAalMs:

a) macropT-MPOTOKOJ YCTPOWCTRA;

6) MHCTPYKLUMH [0 3KCILTyaTALHM [UIA NMEepcoHala MecTHOH CIyxG6E
P3AHT (o KaxkIoMY THITY yeTpoHcTRa);

B) JAHHEIE O CEACKTHEHOCTH B BHZAE KADT, TABIMI], YCTABOK M XAPaKTEPH-
CTHK A/ PEATEHLIX PEKIMOB PabOTH 3IEKTPOCTAHIIMY MIH MIEKTPOCETH.

[IpOTOKOAK H UCIIONHATENBHEE CXeMEl M'OTOBHUT AHOO HalajodHad
opraHu3saius, Jubo MectHasa cryxba PIAWT, B 3aBHCHMMOCTH OT TOTO, KTO
HpOBOAWT Hanaiky. B paBHolt cTenmeHM JomyckaeTcd MOAB30BATBCA KAK
HCITONHATENBHBIMHA TIPHHIHNHAJIBHEIMA A MOHTAXHEIMHA CXEMAMH, TAK
H ACIOJHATEARHEMA MPHHIMITHAARHG-MOHTOKHMMH, HaMeHeHHNA B CXe-
Max JAeliCTRYIOINUX YCTPOHCTB AOKHE OHTH OTPaXKeHH B TeXHHUECKOH
JOKYMeHTALUHH,

[NacnopT-NpOTOKON MpeAcTaRaAeT cob0il OCHORHOM AOKYMEHT ydera
COCTOAHMSA KAaKIOT0 YCTPOHCTBA pejieifHOR 3alliTH, 3eKTPOoaBTOMAaTHEH
M TEAEMEXAHHKH. COCTABRNAIOT €0 HA OCHOBE AAHHBIX HATAAKH H NIPHEM-
HBRIX HCl'lbITaHHﬁ, d 3aTEM 3AITHCRIBAKOT B HETO pE3YJIBTAThI BLEX DKCILMYdTa-
IHOHHEIX TVIAHOBHX H TOCIEARAPHMMHEIX TPOBEPOK.

JaHHbE O CeNEeKTHBHOCTH COCTABJAAIT B BHIe KapT, Talnul yCTaBOK
M xapakTepHcTHK. HarpuMep, KapTa ycTaBoK o ¢GopMe NpeicTaBideT
coBoil YIIpoIeHHYI0 cXeMy MMeKTPUNeCKUX coeIMHeHIHA, Ha KoTopoit yo1os-
HEIMHM 0B03HAYEHUAMA TOKAAHE CMOHTHPOBAHHEIE YCTPOHCTBA peneiiHoMi
3Al[MTR H aBTOMATHKHA C HAHECEHWEM OCHOBHRIX YCTABOK W MapamMeTpoB
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cpabaTHBaHAA (CHA TOKA, HATIPAXKEHHH, COTPOTHBAEHHIH, BMAEPKEK Bpe-
MEHH M T. A.).

MepeurcaeHHBIe AOKYMEHTE CTYHAT He TONBKRO AN OUEHKY CeleKTUR-
HOCTH, YyBCTBMTEMEHOCTH U B3aHMO/EHCTRYA, B TOM 9HCIE H pejepBHPOBA-
HHA YCTAHOBAEHHKX YCTPOHCTE peneiHOM 3allMTh ¥ ABTOMAaTHKN [IPH pas-
JUIHEX HapyIIeHNAR, HO M A1 NPOBEPKH ADMYCTHMOCTH TOTO HAA HWHOTO
pexrmMa paboTn oSopyAOBAHMA M AMHHHA MMEKTPONEPEedadd N0 yCAOBHAM
[IPHHATON HACTPOWKH YCTPOHCTE peIefHOM 3alMTH H ABTOMATHKH.

[epcona, oScIYKHBAOIIMN annapaTypy pefeiHON 3aIHTH M aBTOMa-
THKM, AOJ/DKEH NNOMHHTE, UTO pefie H BCNMOMOraTeAbHHE YeTpoHCTBA 3allUTH,
ABTOMATHKH ¥ TEAEMEXAHHKH ODKHBI OLITh OIIOMBHUPOBAHEL, 32 UCKAKTe-
HUEM TeX, XapakTepHCTUKH KOTODHX AeskYPHRE TepcoHan MokeT U3MeHSTh
B 3aBHCHMOCTH OT peXMMa palioThl H CXEMH COeAHHEHWH, OnnomGHpOBaH-
HEle YcTpoiicTBa paspemiaeTcd ECKPHEATh TOJIBKC paboTHHMKAM OeHTPasb-
Ho#i ¥ MecTHOH cmyxk8 P3AWT. HaMeHeHHe YCTABOK 3aIUTH OTPAKAIOT
B JYPHAJIE YCTABOK M YHETA JEHCTRHA 3AIMTHL

Ha myrre ynpapieHRA A0IKeH HAXOAUTECA JKYPHAI, B KOTOPOM (HKCH-
PYIOT H3IMeHEHHA B cXeMaX BTODHIHHX [erel, 3aMeHy annapaTypel, ycTa-
HOBMIEHHOH Ha NIMTe YTIPaRAeHUA, H3MeHeHHA XapaKTePHCTHK pene, pesyiib-
TATH onpofoBaHMA pene | T. IL

Mpu neycnemuom AIB omepaTMBHOMY [epCcOHANY DAIPEMAETCH
MOBTCPHO BHJTKOYATE (AWCTAHIHOHHO, TIPH MOMOIUM TeAe¥MpaBiIeHHA)
OTKIKYHBINHACA BHIUIOUATENM THHMHA, WHWH U TpaHcdopMaTopos Ses
HpeayTipeskAeH noTpebuTenedl U ocMoTpa oSopyaoparusi. MekmoueHis
COCTABMIAIOT TUHHH, IMMHE N TPaHCHOPMATOPH, HA KOTODAIE MOMXKET ORITh
NCJaHO HeCHHXPOHHOE HaNpAXeHHE ¢ HeJONYCTHUMEIM TONYKOM TOKa,
a TaKkke OTKTIOMHBIINECA Mo AeHCTEHEM 3aIMHTHL OT BHYTPEHHHX MOBPEX-
JASHHE.

JexcypHEH mepcoHA He AGDKEH BMEIABATECA B paboTy aBTOMaTHde-
CHMX YCTPOHCTE. TONBKO B CAIYIanaX, KOTAA CPeACTBAMH aBTOMATHKH He BOC-
CTaHOBMWIOCH 3AeKTPocHabkeHHe, MepcoHan BPYyYHYH0 BOCCTAHABIHBAaeT
HOPMAaNbHOE IOJIOKEHNE.

YeTpoicTBa peselfHO#H 3aMMTH, ABTOMATHKH, TEIEMEXaHWKH M BTOPHY-
HhEe LENH PeKOMEeHAYETCA TEPHOAMYECKH TPOREPATE COTIACHO ASHCTRYIO-
MM HHCTPYKIIHAM.

MonHee MIAHOBEE TIPOBEPKH pelefHO| 3aUUTH H BTOPHMUHHY Leneit
caefyeT MpOBOSUTE HE pexe OZHOTO pa3a B 3 rofa (kaK MpaBHAO, OAHO-
BDEMEHHO C PEMOHTOM COOTBETCTBYIOIVX IEPBHYHEIX LENei H CHIOBOTO
obopyaoBania). [[EpHOAHYHOCTD YACTHHHBIX NPOBEPOK YCTAHABAHBAIT
B 3@aBMCHMOCTH OT MECTHBIX YCAOBMH (B MPOMEXYTKAX MEXAY IMOJHBIMHA
HPOREPKAMH ).

JUis MpOBEPKH 3AMATHLIX YCTPOMCTB COCTABMAIOT TOAOBOH rpadyK, KoTo-
PHI YyTBEPHAAIOT MABHHH UHXeHep MpeANpHATHA © cTyxEE! penelinoi
3ATMUTH H ABTOMATHKU. [1pH MoAHOM MPOBEPKe 3AMATH CHUMAKT BOABT-
AMIIEPHRIE XAPAKTEPUCTHKH TPAHC()OPMATOPOB TOKA, BRTIOMHANT HAMAIKY
pene, TPOBEPAKT COCTOAHWE BTOPHYHEX LEneH,
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IMpu NIaHOBLEIX DPOBEPKAX OCMATDUBAIOT TPaHC(OPMATOPHE TOKA, IPO-
BEPHIOT CONPOTHB/CHNE HX HAWIANHY H CHUMAIOT XAPAKTEPUCTHKY HAMAT-
HIMBaHvA, ECM Ipy DpoBepke BHHMMAIOT BCTPOSHHEIE TPAHChOPMATOPE
TOKA, TO AOTOHHUTSIEHG TPOREPAIOT NOIAPHOCTE M k0aduprimeHT TpaHc-
dropMamII Ha PasHLIX OTBONAX HX 06MOTOK.

[ToAEPHOCTE BRBOAOB 00MOTOK TPAHOPOPMATOPOB TOKA ACTKO IIPOBEPUTE
MATHMTOVIEKTPIYECKHM mpubopoM (prc. 8.4). EcH cTpei ralbBagoMe-
Tpa P OTKAOHHTCH BIPABO, TO K «+» HCTOYHMKA IMMTAHNA ¥ K «+» FAABBAHD-
METPa IoAKIEYEHE ONHOMMEHHEE 3aKIME: JH60 00a «Havana», mibo oba
«KOHIa» 00MOTOK. XapaxTepHCTHKA HAMATHHIMBAHMA, T. £. 34BHCHMOCTE
HATPOKEHWA Ha 3KMMaX BTOPHIHON oOMOTKH TpaHodopMaTOpa OT CHIIH
OpOXOAAmMEro oo Hei Toka HAMATHWYHBAHWA, — 3T0 OCHOBHAA XAPaKTEPH-
CTHKA, ONpeZe/iarman HCIPaBHOCTE TPAaHC(opMaTopa TOKE, a TAKWKE BO3-
MOXHOCTh OPHMEHEHMSA €70 B DA3IMYHBX CXeMAX peneiHoii 3anure. 3Ty
XapaKTepHCTHKY CHUMAIOT N0 cxeMe, HaoOpakeHHoH Ha puc. 8.5, B cpas-
HHEBAIOT ¢ paHee CHATOM,

Puc. 8.4, Cxema ONpeaensHiun NOMAPHOCTH BMBOOS TpaHChopmaTopa Toxa TA:
G — Garapes; P — ramnanoMerp; R, — nofianodioe coMpoTRRNeHHe; S — KINOT;
J1, m.J[; — HA9AN0 B KOHET DepsuTHol obmoTi; H; u H; — To e, sropiraacdt oSaoTim

Puc. 8.5. MpMHLMNMANBHAN CXEME CHATHN XAPAKTEPWCTHKN HEMBrHHMYUNBEHKA

TpaHcdOPMETOPA TOKA:
T1 — aBToTpanchopmarop; TA — TpanchopMarop Toka; My, H,, 7, J, — BrBoIN
COOTECTCTBCHED BTOPHIHOH M NepsEIaE0i 06MoTOK TpaHohopMaTOpa ToKE

Ana nposepru xoaddunpenTa TpaHcoOpMAIMH B IEPBHIEYD 06MoTKy
OOJAIOT TOK, CHAa KOTOPOTo He MeHee 20 % HOMMHANRHOH, KosdduimenT
TpanchopManme TpaHchOpPMATOpA TOKA ONPEALIAIOT KAK OTHOMEHWE CUIT IED-
BIHHOTO H BTOPHIHONO TOKOB M CPABHUBAICT C 8¢ HOMWHEAIEHEIM HATEHIEM.

Perynupopanuc # M3MEPEHNE CH TOKA MM HanpmxeHwit cpafaTnBanms
H BO3BpaTa MrHOBEHHOI'D Pe/e TOKA H HanpsmxkeHus PT-40 u aHanormaHRxR
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€My BRIIOHAIOT OPH HATPYSKAX Ha KOHTAKTEL, COOTBETCTEYIOMMIX Al CTBH-
TeILHHM YCIOBHAM PaloThl CXeMEI 9AIMWTH. Kaxjoe HaMepeHHe OOBTO-
PAIOT HE MEHEE TPEX Paz AJS olpeAeneHia pasbpoca H ONEHKH COCTOAHMSA
moATHEKOE. Ecm paadpoc opessimaer 5 % CpeaHero agaveHus, 70 Heob-
XOAHMO MPOBEPHUTE COCTOSHME KOHIOB OCH M NOANATHMKCD pene, CxeMa
LI CHETHA XapaxTepucTiii peie Toka PT-40 noxasana Ha puc. 8.6, a perne

HanpsokeHUA — Ha puc. 8.7, IIpoBepky BeAYT Ha BCEX YCTABKAX peie.

Puc. 8.6. NpuHLMNKANDHAR CO06MA MCTIDITAHWA PENe TOKA:
TI — aprorpancopuarop; T2 — Tpanchopmarop; TA — Tparcdopuarop Toxa; K —
pene Toka; K — mpoMexyTogHoe pene

Puc. 8.7. NpMHLMNWANLHAA CIGME UCNLITAHNA PANe HaNpPOKaHKA:
T — apreTpanchopMarop; KV — peie HAIDDKSHMA; S — BRIONOYATENb; KL — JaMma

[Mocne NpOBEPKH IIKAME YG&XAAI0TCA B OTCYTCTBHE MCKPEHHA 1 BuGpa-
IHH KOHTaKTOB pene. /lAd 3Toro peine moAcoeAVHAOT K HArpysKe, Ha KOTo-
pyio oHo pafoTaer B cxeMe, X DOJHMMAIOT HanpoKeHne Ha 30 % Bume
duxcuposaEHoro. EcM He oTMETAETCH HAMMIHA BHGPATIM WO HCKDEHMA
KOHTSKTOR, CTEAVET CIMTATE, ITC Peie BRAEDKAN0 MCIIHTAHME.

AL IpOBePKH MPABUILEHOCTH NOAKIIOYCHIA TOKOBLX Teneit ToAaloT ToK
HEIOCPEACTBEHHO B IEPBHYHEIE 06MOTKY TpaHChOPMATOPOB TOKA, JTY ITPO-
BEPKY OCYMECTR/NIOT HOCAE TOr0, KAK JABEPmEHH Bee paoTu Ha nanenn
SAITHTH H MOTKTI0OYEHKN BCE TOKGBRE IIETIH.

Sapepimanmeil ABIASTCA MPOBEPKA 3AIWUTH TOKOM HArpyskw. Yrodm
HE OTKIIYANOCH 00OPYAOBAHHE, HA KOTOPOM YCTAHORICHA 3AMIITa, BRIXO/-
HEIE LIelH 8¢ OTKII0TAloT.

B ofibeM 9aCTHIHEX IPOBEPOK BXOAAT MESMEPEHHE COMPOTHEICHR HA0-
JIAIHH, 0CMOTP COCTOAHIA annapaTypPH M ETOPHYIHEX Leneif, ompoboranue
OEeACTBHA 3ATTHTHL.
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COMpOTHRACHAE H3OAALMH OTHOCHTENRHO 3eMAH 3IEKTDHYECKH CRA-
3aHHREIX LerneH pesleHHOH 3alHTH H BCeX APYTHX BTODHYHRIX Leneld i
KamAOTO MpUcoefHHeHUs HYMHO MOANEPKHUBATL HA YpOBHE He HIKe
1 MOwm, a faa nemneli, NHTAIOIMMXCA OT OTASABHOTO MCTOYHHKA HAMDSDKE-
uueM 60 B ¥ HiDKe, — Ha YPOBHE He HIDKe 0,5 MOM.

8.5. OnepatMBHbI@ NEPEKNIOYEHMA B YCTAHOBKAX
HanpMmKeHMeM Bbiwe 1000 B

MepexmoueHUa B pacipeeNUTeN HMX YCTPOHCTBAX 3AEKTPOCTAHINEL
H IOACTAHIIAH BEIIQJTHAIOT [0 THCBMEHHOMY WIW YCTHOMY (TeneoHHOMY)
Pacops:KeHH0. B nocaeaHeM cydae pacopsuKeHHe 3aNHCKIBAIOT B CENH-
ANMBHEBIH XYPHAN ¢ YKa3aHWeM JIHIIA, 0T KOTOPOro OHO [MOAyYeHo. B cryuax,
HE TEPISILHX OTIATATEARCTBA {IOKADP, HECYACTHRIH CAYIANA ¢ AKIBME, CTH-
YHuiiHoe BEICTEHE), A TAICKE NP THKBUAALIHN ABADHH JOMYCKAETCS BRITION-
HATb MEPLIUTOUYEHNA 683 BeZIoMa BRIIECTOAErD [epcoHaNna, HO ¢ HoCeay-
OILMM ero ysefoMieHeM. JIMLo, oTAaKIee PacCHOpAKEHHE 0 BIIOIHEHNH
NepeKaYeHi, 00A3aH0 NpeABaPHTENEHO NPOBEPHTE IO ONEPaTHBHOM
CXeMe NOCIefOBATENLHOCTE MPeAnonaraeMux onepanuii. Pacnopsxenve
CYMTAETCA BHTIOAHEHHEIM TONBKO TIOCAE COODUIEHHA HCTIOMHHTEAEM JMYHO
WITH TIo TenedoHy o ero UCTONHEHHH.,

Bee nepermioveHUs B cXeMaX pacrpeJelHTebHEX YeTpoieTs Hampshie-
HHem Beime 1000 B gomkHE BRITONHATh ABA YEMOBEKA, OMH W3 KOTOPRX
HEMOCPEACTBEHHO BRIMONHAET MEPEKIIOUEHHS, a APYTOH KOHTPOAUDPYET
HX MPAaBWTBbHOCTE. KOHTPOIUPYIONIHM JTMLIOM ABAAETCA CTapIIMH No ZOMK-
HOCTH, MMEHIHAR CTENEHb KEANMGHKALMH 0 2aeKTpobeionacHocT
He Hinke [V rpynmw. Keannduxanus mMna, BRNOMHAINETO IEPEKAIYEHIAL,
JommkHA 6HITE He Hioke [II rpyime.

OnepalHy € BHIJIOYATEIAMH B KOMILTEKTHHX pacnpeAelUTeNbHEX
yerpoiteteax (KPY) H KOMIUIEKTHHX TpaHCGOPMATOPHBIX MOACTAHUMHAX
(KTII), a Tak®e B YCTAHOBKAX HampaxeHweM 7o 1000 B paapemaeTcs
BHTONHATE AEXKYPHOMY BNEeKTPOMOHTEPY, HMEIOMEMY cTelleHb KBamudH-
KaOuK Mo anekTpobezonacHOCTH He HIDke TPyl IV, eAnHOAMYHO.

[lepeHOCHE e 3a3eMICHM YCTAHARINBAIOT H CHUMAIOT JBa HENOBEKA,
HE3ABUCHMO OT MOPAAKA ONIEPATHBHOTO 06T KHBAHMS MTEKTPOYCTAHOBOK.
OauHCOIHOMY ACKYPHOMY Pa3pellacT A YCTAHARTABATE 3a3eMICHHA €AHHO-
JH9H0 TOALKO NMpH YCIOBHM, YTO €CTh CTallMOHAPHEIE 3a3eM/LTIOMHE HOXKM
€ MEXaHHYECKHM ITPHBOAOM.

Bece IIPOCTEIE NIEPEKIIOYEHHA B CXEMAX 3JEKTPOYCTAHOBOK HATDHAKE-
uneM Eumme 1000 B, a Taioke CI0MHEE TePEKIIOYEHNA B PACITPEAEMTENE-
HBIX YCTPOMCTRAX, IONHOCTRIC 060PYIOBANHEIR SAOKMPOBOUHHIMH YCTPOi-
CTBAMM, NPEAYNpeHJAITUMY HenpabHILHOe NDOBeAeHUe onepaiuit
¢ pasbeTHHUTEAIMM, PA3pENIaeTes HHTOMHATE bes BIaHKa meperrHdeHHil.

Ipn IMKBMAAIMH aRapHii NeperMoYeHHA AenaloT Be3 HAaHKOB, HO BCE
oniepaliH JAITHCHBAOT B OIepaTHBHBIN XKyPHAT.
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Bce cnokHHeE NepexAQYeHUA B CXeMaX S/IBKTPHUYECKHX YCTAaHOBOK
Hanps:xeHHeM BHme 1000 B BHmoaHAwT oo GAaHKaM MepekmodeHHR
yeTaHoRNeHHoM hopMel. IHeThle BN1aHKYN NepertoueHitit, TpoHyMepoBan-
HHIE TAABHEIM MIKEHEePOM NPEATPUATHS, XPAHAT B CITEHANBHOM XYPHAAE,
[1px caade CMEHE! B ONEePATHRHOM XYPHJIE AeAal0T OTMETKY C YKA3aHHEM
HoMepa yHcToro 6aaHka. [ocne NpoReIeHHA TePerIIoYeH il ONaHKy nog-
MHBAIT B CNENHANBHEH XYPHAA H XPaHAT B Te9eHHe QAHOTC MECAIA.
BnaHk nepeinodesn, COCTARAAEMEIA A MPEeIyIPesKASHN BOIMONCHEIX
HEeIIpaBHALHEX ONepauiH, NpeAcTapader coboi oCHOBHOH ONEpaTHBHEIM
ADKYMEHT, OTIpefeAiolIn coaepaHie 3alaHua H NocIeI0BATeNbHOCTD
BHITOMHEHHA 00060 OMACHBIX H CTOXHBIX MeperIodeHn.

B 6maHKk mepekAoveHUH BHOCAT He TOARKO OMEPAIHY ¢ Mepekmoyan-
MMM anmnapaTaMy, HO W APYTHE ONEPALMH: BKAYEHHE U OTKAWYEHNE
OMEPaATHBHOTO TOKA; MPOBEPKY YCTAHOBOK Ha OTCYTCTBHE HANpAKEHHA,;
ONepalHK ¢ 3AMUTON HAH celaRTOMATHKOMN; OTKIOUEHHE H BKIIOTCHHe
[enei NUTAHAA 3ATHTHI, HIMEPHTEJIBHBIX anﬁopDB H ABTOMATHKH; BBOA
K BHIBGJ aBTOMATHYeCKOr'o IIOBTOpPHCOrG BrIodeHMA (AlIB), asToMaTHge-
CHOT'O BK/IIOYeHHA peiepBa (ABP) M aBTOMaTHIeCKOH 9aCcTOTHOM pasTpy3kH
YCTaHOBKY WIH CHATHE 3allHTHLIX NePeHOCHBIX 3a3eMNeHui.

BaaHK 3amoaHAIT HEMoOCPpEACTBEHHO IIEpe] HaYaaoM l'IepEKJIIO‘{EHHﬁ
IoCTIE IIOMYIEHHA PacCTIOPREHHA. Ka.)l{,f.l,aﬂ ofnepaynda, BHOCHMAaA B ﬁJIaHI{_.
AD/DKHA HMETh NMOPAZKOBHE HoMep. IIpaBUABHOCTE 3aTHCAHHHWX B H1aHK
onepauuii NporepAKT N0 ONEpaTHBHON cXeMe, KoTopad ACMEHA TOYHO
OTpaXATD COCTOSHHE 0BOPYAORAHHA Ha MOMEHT, TpemmecTEYomui Hauany
MEePEKMIOICHUTH,

CTeneHb KBaMMHKAINWH 0 3AeKTpoOe30NacHOCTH JHLA, 3aI0THAK-
mero GaHK, He HKe V Ipymmel B MCKARYUTENBHEIX CIVIafy, IpY OTCYT-
eTBMM Anna ¢ V rpynnod, Gaauk sanonuner auno ¢ rpymmod 1V, Ho ¢ ofasa-
TEIBHHM coobmenneM 1o Tenedony auuy ¢ V rpymmoi,

3aToNTHeHHE O/1aHK TIOAMACHBAFOT YUACTHHEH Nepekiiodelnil H 6epyT
B pacnpeAeHTeAbHOR YCTPOHCTRO, TAe MPEACTONT BHNOAHATL ONEPaTiHH.
MepermoteHns Mo GAAHKY BLHIIOTHAIT B CIEAYIOIIEM TOPAAKE.

Ha mecte HEPEI{IITO‘IEH'H'FI MNEPCOHAJ IIPOBEPHET IO HAAIMHCH HAHMEHOBa~
HUe 000OpyAOBAHNA, BUMITOMHATE MePeKAKYEHNA 10 NaMATH Oe3 TPOREpKH
HAAMUCH Ha oBOpyAOBAHHH He paspeliaeTcd. YoeAUBITHCE B TOM, 9TO anTla-
DPATHL BEIGpAHE] MPABIWIEHO, KOHTPOIUPYIOITee JHLO 3aYUTRBAST Mo ONaHKy
coflepiaHie NoANeKamed BRNYIHEHU) onepanuu. [IpoBoAsmee onepa-
IHI0 JIHLO MOBTOPAET €€ COAepyKaHNe M, IOITVIME NOATRePXAeHNEe KOHTPO-
AMPYIOWETO, BHINOAHAET €. YTo6b HCKANYHMTD MPONYCK OMEPeaHOIt onepa-
IHH, BCC IIEPEKAIOYCHHA BRINOMHAKT CTPOTC 110 Gnamcy, HIMEHATE NOPAAOK
[IepeKOTeH i 3aTIpemaeTcA.

EcJiH BO3HHKAIOT COMHEHNA B MPAaBHABHOCTH BHIMOJHEHHUA ONEpPALNi,
nepexiioyeHuA NpekpaulainT, NopAAoK oNnepalyi NpopepAwT Mo one-
PaTHBHOR cxeMe M B CIyiae HeoOXoAMMOCTH 3aM0AHAIT HOBBIA GMaHK
nepewnodenii. [Tocne OKOHYaHNA TIEPEKTIYCHHA TEPCOHAN AANUCHBACT
E OMEepaTHBHHIH XypHaN BCe OMEPalMd ¢ KOMMYTAllMOHHEIMY anmapa-
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TaMH, MUSMEHEHHA B CXeMax peieHOH 3al[HTH M aRTOMaTHKH, ONepalMi
MO BRITFOGEHHO ¥ OTRITIOMEHHIO 3336 MAMIOMMMX HOxXel, YCTAHOBKe H CHATHIO
NepeHOCHHX 3a3eMIeHHH.

3anucH o6 YCTaHOBKe M CHATHH 3a3eMAeHHl MogYyepKUBAIOT B TEKCTe
IBETHREIMM KapaHaamamy. KpacHuM KapaHZamoM ToA9ePKHBAIOT 3aMHCH
06 YCTaHOBKE 3a3eMI€HMA, CHHUM — 0 CHATHH. KpomMe Toro, MpH CHATHH
KAKOro-1MO0 3a3eMaeHHs 0 KpacHoW 4epToll cAenaHHOH paHee 3AMHMCH
0 €re YCTAHOBKE [TPOBOAAT CHHIOI YEpTy.

B cyToUHY10 OllepaTHBHYI0 CXeMY H3MeHeHWA BHOGIT KapaHAaIIoM, Hep-
HIUIAMM WIH [AcTOH KpPacHoTO LBeTa PAXOM € CHMEBOJOM TOTO KOMMYTa-
UHOHHOTO annapara, NoNoXeHHe KOTOpOTo M3MeHWIoch B Mpolecce nepe-
KmodeHHit. OTiIIOUeHHO: NONoKeHNe BRKIoYaTeNel U pasbeuHnTeneit
0603HAYA0T FOPH3OHTANEHEIME JTHHUAMA {—), BRIIOYEHHOE — BEpPTH-
KaZbHLMH {|). YCTaHOBIEHHEIE [IEDEHOCHBIE 3A3EMIEHAA OTMEYAIOT IPa-
¢rHecKiM 3HAKOM «3eMIA» ¢ YKAZAHHEM HoMepa 3a3emnerHA. [Ipy cHATHH
3aseMJEHHI 3HAK Nepete pKHMBAoT.

K npocTeiimmim onepaTHBHLIM MEPEKAIONEHHAM OTHOCATCA OTKIIOYE-
HUE H BRADUEHNE KAGENBHEX B BOSAYIUHEIX JMHNHH, OTITIOUEHHE JABHTATE-
neif u T. 4. [Tpu onepanHax ¢ MHHHEMH U THHeRHEIMH pasbeUHUTEIMH
Ha JHHWAX OPHHAT CASAYIOMMIA NOPAZOK OTIUI0YEHHA: BHaYa/le OTEIo9aloT
BHKNOYATeNb, 3aTeM JHHeHHEe paybefIMHHTENH H TOMBKO MOCAeAHHMHA
MVHHEIE. TAKAaA TOCHEAORATTRHOCTE AMKTYETCH TEM, ITO B CIIy4ae omwbou-
HOT'C OTIJIIOUEHHA HarPysKH pasbeTHHHTENEM peleHHasa SallHTa OTKIGIHT
BHIKJIYATENS AAHHOIO [PHCOSAHHEHHA; B TPOTHBHOM CAy4ae Ha INMHAX
pacnpeJesuTeNBHOTO YCTPGHCTBA BOBHHKHET KOPOTKOE 3aMbIKaHHe.

TIpH BKAKOYEHWH AHHUH BHAYAAE BRIKYAIOT MIHHHKE PAasbe HHHUTETH,
3areM JHHEHHEE H TOCHe 3TOr0 BHIUTOYaTeNns. HeobXoaMMo Beeraa noM-
HHTb O TOM, 4TG OMMGOYHbIE AeHCTBMA ¢ NIHHHBIMH pasbeHHHTEAAMH
BRI3KIBAIOT BOAEe TAHKETYIO ABAPHID, 9EM C TMHEHHRIMH.

8.6. Ixcnnyatayua noTpebUTeNbCKHX NOJCTAHLMI

B HacToAmee BpeMA B CEALCKOXCIANCTEEHHOM IPCU3BGACTBE MOTYTHIN
pacnpocTpaHeHye TPaHCHOPMATOPHEE DOTPpefUTEABCKNE MOACTAHIINN —
Ma9YTOBHE (OTKPRIThIE) M KoMIUieKTHe KTII.

[Ipyn ocMOTpe MaAUMoab ROJCMAHYLY ¢ 3eMAH IPOBEPHIOT COCTOAHME
NpefOXpaHHTeN e, pasbeUHUTENEH ¥ NPUBOJOB K HUM, H2OAATODOR,
KpeIieHHe MPOBOAOE H CLIMHOBKH, 3a3eMIAIGIIMX CITYCKOB M KOHTAKTOB,
KPEIUIEHHMEe H B3aHMHOE DACTIONOKEHHE IPOBOJOE BHCIIETO H HHUIMIErD
HaITPAXKEHHA, COCTOAHHE KOHCTPYKIHH MOACTAHUMH W Danjakell, HamMe
H COCTOAHHE MIPeAYTIPEAUTENBHBIX TUIAKATOR, 4 TAKKE 1[&TOCTHOCTE 3aMKOB
U ecTHHMI,. [lepes MpoBeAeHHEM SKCITYATAMOHHEX MPOBEPOK MAYTOBYIO
NOACTAHLMIO OTKJTIGHAOT.

BHemHMH 0cMOTP € 3eMmiad Gea CHATHA HATPSXEHUA BHIIOIHAIOT OIUH
pas B 6 Mec. IlpH 3ToM BanpemiaeTcA NOTHHMATHCA Ha ILTOMAAKY MOI-
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CTaHUHMW H Ha JecTHHLY. Bce 3aMe4eHHWe HEHCNPABHOCTH 3aMUCHBAIQT
B JHCTOK oBxX0Ja.

PaboThl Ha MOACTAHLNY, He ¢BA3aHHEIe ¢ TOAREMOM BHIIe TIOMAAKY,
Ha KOTOpOH YCTAHOBAEH TPAHCHOPMATOp (3aMeHa NINABKMX BCTABOK,
OCMOTP TpaHcHOpMATOpa H T. .}, pa3pemaeTca BEIIONHATE NOCTe OTKMIO-
YeHHA pasbelHHHTENA H 3a36MIEHHA OTKTIGYEHHOMH YACTH NOACTAHIMH 6€3
OTKAKYEHHMA BLICOKOBOABTHOM JMHHMH. [IPH BHIMOMIHEHHH PaboT, CBA3aHHLIX
€ DOABEMOM BHINE YPOBHA BepxHell maomazky {pabora ¢ pasbhequHUTE-
AeM, 3aMeHa TpaHchOPMATOPa, CMEeHa H3OMATOPOB, [IPOBEPKA PA3PASHHKOR
M Mp.), HY?KHO OTKIKOYATE NHTAILIYH BHCOKOBONETHYIO JIMHHUIC W YCTaHaB-
AHBATH TepeHOCHHE 3AlIIUTHREE 3a36MIEHUS B MecTe OTHIIOUCHHA THHUN
¥ Ha TIOACTAHIIIH, TAe BeAyTes paGoTh.

IJTH pabOTH BRIMOMHAKT [0 HAPAAY He MEHee ABYX pabOTHHKOB; OAMH
M3 HHX AO/DKEH HMETH cTeleHb KRBaTHOHKALUHH [0 3AeKTpobesonacHOCTH
He Hike IV rpyrme, a BTopoit He Hirxke I,

Texymptt pEMOHT MAYTOBRIX TIOACTAHIIN ACMIAKT MO Mepe HeOGRAIMMOCTH,

ObcmnKMBaHHe KoMILAEKMHON mpancopmamopoli nodcmanyuy ¥ yXoi
3a Hell BeIyT NHHelHEE IeKTPOMOHTEPH MeKTPOCHa0Kalomeld OpraHu-
3arvK. JexypHOMY 3JIeKTPOMOHRTEDY, 06CTHUBAIOIEMY BAEKTPONOTE-
6uTeneif, BpY4al0T KAIOYN OT ABEPILH CO CTOPOHE HHUIMIErO HANDSKEHWS
(0,4 xB). B 0B43aHHOCTH [AEeKYPHOI'0 AMEKTPOMOHTEPA BXOANT 06CIyKiBa-
HHe nioTpebuTene, a Takke mepriodndecki ocMoTp yacTH KTII (co cTo-
POHEI HH3NIETG HAMPDREHUA) H YX0A 3a Heil.

Bo BpeMsA peMOHTA M 3aMeHBl BRIINSANTUR W3 cTpod TpUGopos, annapa-
TOB M TIPEACKPAHNTENEH PAbeIUHUTENE 00A3aTEIBHO OTKTIOYAIOT.

ITocie cpabaTHBAHHA ABTOMATHYIECKOrG BHIJIIOYATENA OT NEPETPY3KH
WIH KOPOTKOTO 3aMBIKAHHA €ro BKITIO9AKT NOETOPHO TONBKO CIYCTA 15 MHH,
B TEYEHHE KOTOPHX OCTRIBACT €r0 TEIOBOH aneMeHT. OCMAaTPHBAKIT ABTO-
MaTH4ecKHe BHICIIOYATeNH OAHH pa3 B MECAL], a Taloke [ocie KaKAoro
OTIUTIOYEHHA KOPOTKOTO 3aMEIKAHHA.

[Ipx TeMnepaType OKpPYHaloIero Bo3Ayxa Hibke 0 °C BRTIOYAKOT HaTpe-
BaTeALHEE AJeMeHT. HencnpasHele TATPOHE BHCOKORONBETHRIX TIREAOXDA-
HUTENEeN 3aMEHAIOT TOABKO TOCAe OTKIKYEHUA TIOACTAHIHE KAK €0 CTO-
PCOHEI BRICTIETO, TaK W CO CTOPOHEI HHIIIETO HATPAXEHHA,

8.7. paBuna Ge3onacHOCTH NP IKCNNYaTALUM
pacnpeenuTenbHbIX YCTpoiAcTE

Be30nacHoe BRITOIHEHHE NEPEKTIOYEHTH B DACIIpEACMTENBHIX YCTPOH-
CTEAX MOMKHO rapaHTHPOBATE, €CAH MePCOHAN CTPOro cobMIoAaeT caemylo-
Wyt IopAoK ofepauyii:

1) oTKIIOYeHUe TOKOBEJYIIMY YacTell, Ha KOTOpDMX IpeAloiaraeTca
MPOROAUTE PABOTH;

2) OTHIKYEHHE TOKOBEAYINX YaCTeH, K KOTOPRIM HE HCKAIOUEHO CITy-
yaifHoe MPHKOCHOBEHHE WM NPHOMIIDKeHNEe Ha OIIacHO® pPacCTOAHHE;
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3) mpuHATHE Mep, MPENATCTEYIOINMX OMMBOYHON Mogade HaNPAKEHHA
K MecTy pafoT;

4) ycTaHOBKA NpeAyTNpeIUTeNbHEX IUIaKATOB;

5) ycTaHOBKA BPEMEHHEX OIPAKACHHA K3 U3OMHDYIONX MAaTepHAN0E;

6) mpoBepKa BCexX 3ARUMOB OTKAKTEHHOro 060PYAOBAHMA U BCeX BHIBO-
JAOB BHITIOYATE)A Ha OTCYTCTBHE HANPKEHNA;

7) 3azeMiIeHME M 3aKOpATHBAHHE OTKIHUMEHHKY TOKOBEIYIMUX YacTel
€O BCEX CTOPOH, OTKYAA MOXET OHITL NOJAHO HANPAKEHME;

8) ycraHoBEA Ha MecTe paboTh IiakaTa «PaGoTars ageck!»

OTKII0YEHHE HY)XHO CAE/IaTh TAK, TT00bl Me3KIY OTHTIASMBIMH M TOKO-
BeAYIMMMH JacTAMH, HAXOZAMMMHCA 104 HANPAXKeHNEM, SEUTH Pa3pHEH,
BHAWMMEIE CO BCEX CTOPOH.

ComacHO MeXOTpPacNeBEIM TIpapuaaM Ge3onacHOCTH TPYAa onpefaieHE
CAeAYIOIMME PACCTOSHHA OT JMIOACH, NMPUMEHAEMER HMH HHCTPYMEHTOB,
mpHcocofNneHuil M BpeMeHHBIX orpamAcHHH A0 3nekTpooGopyAOBaHAA
B 3aBHCHMOCTH OT 3HaYeHuil HanpaAxeHwit yeTaHoRoK (Taba. 8.2), a Taike
OT MEXAHHAMODB, IPY30I0bEMHBIX MANIHH, CTPOIN X rpy3os (Taba. 8.3).

Ocofoe BHMMaHNe HeoGROAUMO 06pamaTE HA BOIMOKHOCTE 06paTHOrO
TpaHCcPOPMHPOBAHNA HUIMIETO HANPAXEHHA Jepe3 TpaHCHOpMATOPH,
UToBH 3TOTo He CTYIHAOCH, CHIGERE M HAMEPHUTENLHEE TpaHChOPMATOPLL,
OTHOCAIHECH K OTKIIOYAeMOMY 050PYZOBAHMIO, OTIIIOYAIOT TAICKE CO CTO-
POHEI HUATIETo HampmkeHusa. C Heibio NPenyTpexeHna CaMoTpoOH3Rohb-
HOTO WMJIH OmMuO0YHOre BKAYEHHA BHKTIOUATeNell M pasbeIHHHTENH
B CWIOBHIX 1IEIAX AMCTAHITMOHHKX IPHBOACE OTK/AHYEHHRIX PashelHHUTE-
Aeft BEIHHMAKT MpeJOXpaHHTENH Ha 060HX nomocax. Bee MpHBOAR pasb-
E,H,HHHTE.T[EI"J'[, AOCTYITHHE TOCTOPOHARM JTHIAM, 3ATTHPAIOT HAa 3aMOK.

.2, PACCTORNNA OT AWAEH, NPAMEHAGMBIX HMW NHCTPYMEHTOB, NPHCHOCOGREHNIA W BpeMe LI
OTPARMALHNI A0 TOROBEQYILIN HACTEH AEHTPOOSOPYROBAHNA NPH PAINHIHOM HANPFHC T

Haopa:xe- | Paccroa- Hanpase- Paceros- Hanpsxe- Paccron-
Hne, kB HHe, M HHe, KB HHe, M HHe, ¥B HHe, M
1...35 0,6 220 20 750 50
60, 110 1,0 330 2,5 800 {mocTonAH- 3,5

HOIO TOKRA)
15¢ 1,5 400, 500 35 1150 B

8.3. PACCTOAHMA 0T M&XAHHIMOR, FPY30N0/fEEMHBIX MALINH, CTPON, FPYI0E A0 TOXOB&RTYLEWI
YACTEH ANexTROOGOPYROBAHNA NPM PAZTHIHOM HANPANENAN

Hanpswe- | Paccros- Hanpmxe- | Paccros- Hanpsxe- Paccron-
une, kB HHE, M Hete, KB HHe, M Hue, kB Hue, M
1...35 1 220 2,5 750 6,0
60, 110 1,5 330 3,5 800 {mocTosAH- 4,5

HOI'G TOKA)
150 2,0 4400, 500 4,5 1150 10




Ha Bcex xmiouax ynpaBfeHNs W NPHBOAAX BEIKIIQYATENEH U pagbeiu-
HHUTeNell, ¢ MOMOLILI0 KOTOPHX MOXKET BETH NOJAHO HANpsKEHHE K MeCTy
paboT, BHOOAHAWIKY oTRIIOYeHUe PAGOTHUK BHEBEMUBAET MIAKATHL
«He Bxaouats — paboraoor moau!» INpu paforax Ha AMHUM HA IPHBO-
AaX JHHEHHEIX pasbeUHHTENEH BREBEITABAIOT IUTAKATH: «He BRIIOYATE —
pafiora Ha THHMH!»

Ha cxeme gWceTdepa, PYKOBOAAMETO OTKAKYEHHEM, BHIBENIHBAIOT
CTONBKO IUIAKATOR, CKOMBKO pafioraeTr Bpurax,

BpeMeHHBIM OrpaxAeHAEM MOTYT CAYKHTH CNELHAILHEE CIUIOIIHHE
AW pellieTyaThle JepeBAHHEE MMHPMEl, W3JLAHA H3 MUKAHWUTA, Pe3UHH
U APYTHUR M3OMUPYICHIMY MATEDHANOB, HAXOAAIIMECT B CYXOM COCTOAHMU
U XOPOIIO YKPETIeHHHE,

Heo6x0ANMOCTE B YCTAHOBKE OTPAKAEHHIH, X BHA, CoCob YCTAHOBKH
ONpedenAloT B 3aBHCHMOCTH OT MECTHEIX YCIOBHH H XapakTepa paboT.
Ha BpeMeHHEX OTPaMACHUAX BHBEMIMBAKT AaKATH: «CToll — BRICOKOE
HATTPAKEHHE [ »

[Tocae yCTaHOBKH NIPEAYNPEAUTENBHEIX IUTAKATOB M BPEMEHHEIX OIPasK-
AeHHH NepcoHaT MOArOTORNAET KOMILIEKT [TEPEHOCHEIX 3a3eMNeHNHA, TIpH-
COEAHHACT HX K 3a3eMIAICIEHR NPOBOAKE H 3aTeM NPOBEPAET YACTH YCTa-
HOBEM, NIPeAHAZHAYEHHON A5 paboThl, Ha OTCYTCTBHE HATIPAKEHH.

Jlns poBepKH HAa OTCYTCTEHE HAUPANKEHWA HPHMEHAKIT YKA3aTelh
HanpsaskeHna. HenocpeacTeeHHo Nepel poBepKoil y6eJaloTcA B HCTIPAB-
HOCTH YKa3ATeNq, TPHETHIUB eT0 K TOKOBEAYITHM YACTAM, PACTIONOMEHHEIM
MOBMHIOCTH U 3ABEOMO HAXOAAMMMEA NOJ HATIPIHKEHHEM. JTH NIPOBEPKH
NPOEOAAT B AHSNIEKTPHYECKHX NepYaTKax. JIpH MpoBEpKe HA OTCYTCTBHE
HAUpPAKEHHA B OTKPHTHX pacnpefelHTeNbHHX YCTpofCTBaX HampaKe-
HHeM 35 1 110 kB k pafioveif HacTH YKa3aTend, HABMHYSHHOTO Ha ITAHTY,
NPUCTPAHBAIOT UCKPOBOH MPOMEXYTOK. ECIH €¢Th HAPAKEHME, TO NOAB-
ASETCA CBETOBOH M 3BYKOBOI CHTHAAH (XapaKTepHHH Tpeck). JTy mpo-
BepKY AeNaloT TONBKO B CYXYI0 Tloroay. [IpoEepHB YCTAHOBKY Ha OTCYTCTBHE
HAMpPsKEHHA, 3a3eMAAI0T H 3aKOPauHBAlOT TOKOBEAYIIME YACTH BCeX (a3,
Ha KOTOpPBHIX GYAYT TPOBOAUTHCA PAGOTHL MAH OT KOTOPBIX MOXET BhITh
IoAaHO HANPpAKERHME Ha OTHNIOYEHHYE A7 paﬁOTbI YAaCTh YCTAHOBHH.

3asemseHHe Ha OTKAKMMeHHOE cO0DYACBaHHE YCTaHARIMBAKOT HETIOCPE-
CTBEHHO MOCAE TPOBEPKH HA OTCYTCTBHE HANMpKeHWA. IIpy 3TOM He JOmy-
eKAETeA HAKNAHIBATE 3a3eMIeHHe, NPEABAPHTENEHO He IPHCOEIUHHE eTo
K 3a3€MITI0MEMY YCTPOICTRY. 3KMME NEPEHOCHOTO 323€MACHI HAKA-
AHEBAIOT PH TOMOIIH IITAHTH H3 H3WIATHOHHOIO MAaTepHala Ha 3a3emMiId-
€MBIE TOKOBEAYIUME YaCTH BCeX $as, 3aTEM 3BKUMBl HAZEKHO NPHCOSHH-
HAIOT 3TOM e MTAHCOH HIH HETIOCPCACTBEHHO DYKAMH B AMIJICKTPHYCCKIK
mep9aTKax. Mocae yanoxeHHs a3eMIEHHI HA MECTe pﬂﬁOT BEIESITHBaAIOT
wakaT: «PaBoTare sgeck!» BpeMeHHEIe TIepeHOCHEIE 3a3eMIECHHA BEITIOIN-
HSTEOT H3 TONBIX, PTHEKUX MHOMOHIEHEIX MPOBGJAOE MIOWAEI NONEpeyHOTo
ceueHus He MeHee 25 MM2, MPOBEPEHHLIX Ha TEPMUYECKYHD YCTORIHBOCTS.

TIpY CHSTTHM 333€MICHVST €T0 BHAYANE CHUMAIOT ¢ TOKOBEAYIIUX JACTEH,
a 3aTeM OTCOSAMHAIOT OT 3a3eMAAIOIETO KOHTYpa. Hapaa Ha paboTy 3akphl-
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BaK)T TOCTE OCMOTPa 0GOPYAOBAHHA H MECTa, TAE MpOBOAMIAcE paboTa,
ToAbko DoCTe 3AKPHTHA HapAfa BRIIOYAIOT obopydoBaHue B paborty, npea-
BAPUTENLHO BEITIONIHUE CleIYIOUIHe oNepaltin:

1) oTK/AI09EHHE 2a3eMIAIOIUX HOMEH WIM CHATUE NMEPEHOCHRX 338M-
JICHHH;

2) mpoBepKy N3OILHH;

3) yAaneHHEe BPEMEHHBIX OIPAKASHHA H MPeAOCTEPETAINK IUIAKATOB,

4) yCTAHOBKY Ha MECTO [IOCTOMHHBE OrpaMeHHi M CHATHE BCeX IUTAKa-
TOB, BHIBEIIEHHEIX A0 Hauala paboT.

Eciu Ha oTKIWYeHHOH ycTaHoBKe pafioTaao HeckonbKo GpHrad,
TO BRAKYATH £€ MOXHO TOABHO TMOCAE 3AKPBITHA BCEX HAPAAOR.

chpasﬂocm HIOMANHMH BEAKOYMAEMOra rnoche peMoHTa OGOPYAOBEIHI{H
I'IPOBEP.HIOT Mel"aOMMe‘l‘POM. 3‘1‘0 MDIBOIACT BRIABHTE Ae(tlEKTH H30IALINH,
KOTOpHE TPYAHO 06HAPYUTE OCMOTPOM.

Ecnl ofHapyReHo 3aMbIKAHUE Ha 3eMITIO, TO A0 OTKIIOUEHUA OB 1eH-
HOT'Q YV9ACTKA B 3aKPHTRIX PACTIPDEENHTENBHEX YCTPOHCTBAX HEALIA ITPH-
6/mDKaTECA K MecTY TIOBPEXAEGHHA Ha PACCTOAHHE MeHee 5 M, a Ha OTKPEI-
THX DOACTAHIHAN — Ha paccToAaHHe 10 M. FIckmioeHHe COCTABAAIOT CUTYIaH,
KOraa HeoHXOAMMO IPHHATE MEPE A/ AMKBHAAITMH 3AMBIKAHMA HA 3€MIK
HMAH OKazarTh [EPBYIO [IOMOINS MOCTPAagaBmKMM. B aTHX caywanx nepcoHan
A0/DKeH GHTE 09€Hb OCTOPOKHEM H NMOAL30OBATHCA BCEMH HeOOXOAMMBEIMH
3alUTHBIMH CPeACTBaMH.

[1pH HeCHACTHHX CIy4YaAX C JOOAbMH CHATE HAIDAMEHHE C COCTBETCTEY-
KJI[leﬁ Y9aCTH YCTAHOBKH MOXKHO 583 Pa3pell€eHHA BRIMECTOAMErD OIIepaATHE-
HOTO IepCoHaNa.



Mhasa 9
3KCMAYATALIMA NYCKOBOK, 3ALLUTHOM,
PETYNUPYIOLLEA ANINAPATYPbI
W PACMPEAENUTENbHBIX YCTPOWUCTB
HANPAXXEHWUEM 10 1000 B

9.1. 06bembl U HOpPMbI HCBITAHNA NYCKOBOM, 3ALMTHOIM

H perynupywiied annapatypbl

JMoBoi HOBRIH BEOAMMEINA B CTPOI 3HepreTHyeckni 06bexT (moTpebu-
TeALCKAN CTAHLMA, CHAOROH 3/1eKTpOMpHBOA M AP.) MOeT OhITh BKAKYMEH NOJ
HAINP/GKEHHNE TOIHKO NMOCTE KOMILIEKCHEX Hersranii. Cormacto [TV, obbem
STUX MCTTEITAHHIL /1 anmapaToR HalpmxeHveM Ao 1000 B enexyronmif,

1. M3aMepeHHe CONMPOTHBRACHHH W30ONALMH aNiNapaToB. 3HAUSHHA CONMpPO-
THEAEHWH MAONATHH AOIKHE OHTE He HHKe TPHBEAEHHEX B Tabn. 9.1,

9.7, 3HaueH UA CoNPOTHEREHMH M3ONALMY ANNApaTOS

HeneITyeMan Hao- Hanpmxe- MuAHMatLAOR NMpamevanne
JIAITHA HHE MEra- | 3HATSHHE CONpo-
oMMerpa, B THRAEHAA HA0-
NAOWHA anmnapaTos
BTOPHYHLIX menei
HaMPEHEHA M
ao 1000 B, MOm
Karywkm koHTakTopor | 5040...1000 0,5
MATrHHTHHYX TYCRATE-
AeH ¥ ABTOMATHIECKIX
BRIKMIGIATEReH
Bropuunme uenu 5040...1000 1...10 Bepxanit npegen gua
YIpaBAeHHd, 3aIHTH, LTHUH MOCTOAHHOTD
HIMEepEeHN TOKA H TITHH HANpH-
JEHHA Ha [uTe
YTPARMEHI; HIDKHEH
JA IPHCOEAHHEHHIT
BTOPHYHEIX Ilenef
FacIpeneniTensHbe 1000 0,5 JLaa KaKAOH CEKIHA
¥CTPOMCTBA, T PacnpefeI TeILHor0
H TOKOMPOBOART yerpofieraa
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2. HcrelTanMe NOBHIIEHHEIM HanpAKeHHeM NMPOMBIILIEHHOH JaCTOTH
M3O/ALHH AMApaToOR, MX KATYIIeK H BTOPHYHHEIX Lemnell co BCeMH NpHCoe-
AWHEHHBIME aNMNapaTaMy. 3HAYeHHe UCTIRTATENBHOTO HATTPKEeHWs IpHHH-
MareT paBHEIM 1000 B. I1poZomaHTEMEHOCTE MPIWTONEHNA UCTTEITaTEALHOrO
Harmpskenua 1 Mum,

3. [IposepKa AeHCTBHA MAKCHMANAbHBX (3JEKTPOMArHHTHBIX), MHMHH-
MANBHEX WIH He3aBHCHMEIX paclenuTeneil aBToMaTHUecKHX BEIKIIOYaTe-
Jeil HOMMHAMLEHOH cHtoif Toka 200 A 1 6onee, [Mpegeis paboTH pacuenH-
TEJeH AOMKHE COOTRETCTROBATh 3ABOACKHUM AAHHBIM.

4. IlpoBepka pafioThl KOHTAKTODOE M ABTOMATHHECKUX BLIKNIOYATENEH
IpH NMOHM¥EHHOM M HOMHHA/ABHOM HAMPMXEHHAX ONepaTHBHOIC TOKa.
3uagenus Haﬂpﬂ'_}I{EHHﬁ H 9HCI0 Ol'IepElIJ,Hﬁ IIpH ACITEITAHAH KOHTAKTO-
POB H ABTOMATHYCCKHX BRIKJIIOYATENE A MHOTOKPATHEIMH BRIIOYEHHAMH
M OTKJTIOYeHUAMH NpUBeAeHs! B Tabn. 9.2,

9.2. HmbIT2TENL HbIE NAPIMATPL KOHTAKTOPOR H ABTOMATHYSCKNX BHIKIOATENeH

Onepanua UHcAn onepamHil OTHIOHEeHHE HANPAKeHHA

IpH MCTIRITAHHHA Ha INAHAY OIepaTHRHOTO

TokKa 0T HOMHHANBEHOM, %
Brmodenve 5 20
BrMIOUEHWE W OTKIHFYEHNe 5 100
OmionoyeHue 10 80

5. [IpoBepka AeHCTBMA TEIUIOBEIX PACLEITHTENEH ABTOMATHIECKIX BEIFITIO-
yarenei.

[ToMHMO MCOLITAHHE, NpeAyCMOTPeHHWX [TY3, B nponecce OycKoOHA-
AaA0YIHBIX paboT MPOBOAAT MCIHTAHHA, OMpeAeiAeMbe KOHCTPYKLHeH
M HajHa9eHHEM annapaTa H YCIOBHAMH €ro paboTH.

ApTOMATITYECKHe BRIUTIOYATENH. [TyckoHanaouHele paboTe Mo aBTo-
MaTHUECKUM BRIKI0YATSAAM cepHH A3100 BKAIOMAIOT MPOBEPKY TETLTOBLIX
M 3NEKTPOMATHHTHHIX PACOENATENeH M MCIMHTAHHE M30IALWH aBTOMATHIE-
CKHX BHIKIIOYATEAEH,

VeTaBKY paclienuTeNel! aBTOMATHIECKHX BREKMIOYaTeneH cepun A3100
He perymupyioT. [locire KATMGPOBKM Ha 3aB0Ae-HATOTOBMTENE KPHIIKH Pac-
HeNUTEIeH ONeYarkBanT. Ha MecTe YCTAROBKH ARTOMATHYECKME BRIKIO-
yareneil MpoBepAIOT COOTRETCTREHE $AKTHYCCKHR YCTABOK paclienuTeneit
WX HOMHHaIbHHM HaHHHM AAs OLEHKH IMPHIOAHOCTH aBTOMATHYECKHX
BHIKTIOUATENEN K SKCTUTYaTalHA.

Bpemsa cpafaTRBaHIA TETUIOBKX paciienyTeneil (TN TeIIOBRE 3MeMEH-
TOB KOMOHHMPOBAHHEIX pacliemuTenell) MpH TeMOepaType OKPYKARONTEH
cpearl 25 °C, a TakkKe BpeMsd OCTHIBAHHA TeIUVIOBOrD 3/IeMeHTa IIPHBEAeHEL
B Tabn. 9.3.

[Tpy KOHTpOJE TEMAGBBEIX MMEMEHTOB PACHEIIHTENEH ABTOMATHYECKHX
BHITIOUATeNeH pekoMeHIVeTo NOCTeA0BATEIBHO IPORBOAMTE NPOBEDKY:

1) TenAOBHX MIEMeHTOB Ha cpafaThHIBaHHE NPH MOMIOCHOH Harpyske
HCTIRITATENRHEIM TOKOM, CHIA KOTOPOTG PABHA IBYX- MITH TPEXKPATHOM cHne
HOMMHATBHOTO TOKA PACLICITHTEA ABTOMATHYECKOTO BBIK/THMATENNA;
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2) XapakTepHCTHK TEIUIOBRX HIEMEHTOB MPH OAHOBPEMEHHOM Harpyake
Btex noawcos AByKpaTHuM (s A3160 1 A3110) ¥ TPexKpATHHM TOKOM
(a1 A3120, A3130 u 3140). Bpema cpafaTHBaHHA pacLeNIHTENA JO/DKHO
HAXOZUTLCA B NpeAcnax, YKA3aHHHX B 3aBOACKON HHCTPYKUMHM A8 K&XKAOTO
THIIA ABTOMATHIECKOTO BRIKTKSUATEN;

3) CHUIN HAYaALHOTO TOKA cpabaTWBRaHMA ABETOMATHYECKHR BHIUTIOYATE-
ne#i, y KOTOPRIX IPH TPOBEPKE ABYX- MAM TPEXKPATHHM TOKOM BpPeMA cpa-
faTHEAHHA He COBOAZAET C JaHHMIMH 3aBOACKOH MHCTPYHIHH,

8.3. NapameTpsl pa6aTs! paciiennTencd ABETOMATHIAOMX BLIKNIOUaTenai

THn asToMaTH- | Bpema (d) cpabaTbiBaHAA TEINOBLIX 27e- | BpeMA oCThIBA-

9eCcKoro BEICT- MEHTOR IIpH cooTHOmenHn I /I, HHE TEeILIOBEIX
gaTena 1,35 145 1,1 3NEMEHTOR, MHH
A3110 — 1 2 2
A3120 — 1 2 2,5
A3130 — 1 3
A3140 — 1 4 4
A3160 2 — 2

Mpumevanne. Oboapavenna B Taba, 9.3: I, — ciia MCOMTaTEIRHOIO ToKR; [y —
HOMHHANBHAA CHIA TOKA PACLCIHTEAA,

MpoBepkY 3JeKTPOMATHUTHHIX 3eMeHTOB UCTIHITATeNBHEM TOKOM
BHTNIOHAOT A KAXKAOTO AaBTOMATHYECKOro BEIKITIOYATeNA OTASIBHO. IIpn
MpoBEPKE INEKTPOMArHHTHRX pacu,ennreneﬁ CHNY UCITRTATEABHOTO TOKA
OT Harpy309HOTC YCTPOMCTBA yCTaHABAMBAWT Ha 30 % HMKE CHAB TOKA
YCTaBKH aBTOMATHYECKHX Bukmouarened A3110 u ra 15 % Huke cuin
TOKA YCTABKH OCTANBHEIX. [IPH TAKOR CHIE TOKA ABTOMATHYECKHI BEIKIIO-
YaTeNb He JOJDKeH OTHIIOYAThCA. 3aTeM CHIY HCITHITATeNBHOTC TOKA TTOBH-
IDAI0T A TEX MOP, NOKA ABTOMATHYECKHN BHIKAIOHATENE HE OTKAIOUMTCA,
Cuna Toka cpabaTbIBAHMA He JO/MKHA PEBHINATE CHIB TOKA yeTanku Gonee
9eM Ha 30 % A1 aBTOMATHYeCKHX BRIOTIOYaTesel A3110 ¥ Ha 15 % mna
OCTANLHEIX.

3NEeKTPOMarHUTHEIE 3/MeMEeHTH KOMOMHHPOBAHHEX paclenuTenei
B COOTBETCTBHH C PEKOMEHAAITMAMH 34BOAA-HAMNOTOBHTEIA IIDOBEDAIOT
B cleayiomeM nopsagke. K HarpysotuHoMY YeTpoHeTEY MogKIOUAINT SKBUBA-
JIEHTHOE COTIPOTHBIIEHHE, PABHOE IIOJHOMY COMPGTHEAEHHIO {CYMMapHOMY
COTIPOTHRACHHIO TETUIOBOTO 3IEMEHTA, ANeKTPOMATHHTHOTD M KOMMYTHPY-
1OIIMX KOHTAKTOR) DAHOTO NOJIOCA WCTHTHIBAEMOTO ABTOMATA. PeryaAupy-
I0MIM YCTPOHRCTBOM YCTAHARTABAIOT CHITY TOKA Ha 30 % HPDKE CHUTRI TOKA
YCTaBKH AJIA aBTOMATHYECKMX BEIKTHOUaTe et A3110 # Ha 15 % HUMXe AnA
OCTambHRIX, He MaMeHAR 3HAYEHWA YCTAHOBJEHHOM CHUThI MCTIHTATENBHOTO
TOHA OT Harpyio4HoOro YCTpOﬁCTBa, OTRAKYA0T 3KEHBAJICHTHOS CONPa-
THENIeHHe. BMecTo Hero noovepeAHo BRIIOYAICT BCe NMONWCH ABTOMATHIe-
CHOr0 BRIKIIOIATENA, KOTOPHIH [IPH 3TOM He Jo/UKeH oTonodateed. Iocae
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3TOro SKBHMBANEHTHOE CONPOTHIIEHHE BHOBD IIPHCOSAHHEAIOT X HArpysod-
HOMY YCTPOIICTBY H YCTAHABAMBAIOT 3HAYEHHE CHIN MCIOHTATEALHOTC TOKA
Ha 30 % BHINe CHIL TOKA VCTABKH INA ABTOMATHYECKHX BEIIIOYaTENeH
THOa A3110 1 Ha 15 % A4 OCTANBHEIX, 3aTeM, HE M3MEHAA CHIE YCTAHOB-
JICHHOT'O MCTIHTATCABEOTO TOKA, OTK/IOYAIOT OT HArPY309HOTO yeTpolicTBa
SKBHBAJICHTHOE COMPOTHEBACHHE H MO0YEPEHC BIIFOTATOT BCE MOIOCH! ABTO-
MATHIECKOre BRIKIIOYIATEM. B 3TOM (Iydae OH OTHMOIASTCA 00 AeHCTBHEM
HIEKTPOMATHHUTHRIX 3NeMeRToB. YTobH yiemarhea B aToM, HeofXoauMo
MOCHE KAKAOTO OTKMIOYEHIA (TIOKA HE OCTHEUIH TEIUIORHE JIEMEHTH) MTOMH-
TATBCA BIUIOYHTE ARTOMATHNCCKITH BEIUTIONATSIE BPYIHYI0, ECIH OH BIUIO-
YAETCH HOPMAILEO, SHATKT, OH OBUI OTK/ICYEH OT JAEKTPOMATHITHOTO S7Ie-
MeHT4. [IpH ¢pafaTHBAHNHE TEUIOBOTD IEMEHTA IOBTOPHOIO BEIINEHMA
aBTOMATHYECKOrO BRIKIICIATENA He TpoucxofuT. CxeMa MCIOLITAEMA pacie-
IMTEIEH ABTOMATHIECKHX BRIUIOYaTeNel NpuBeneHa Ha puc. 9.1.

?°9
\ s

U

SF

KK3

Puc. 9.1. Cxesna NpoBEPKA TENNOBLI W MEKTPOMATHNTHLIX pacienvTenes
ABTOMATHYSCHID BHIKMIOYATONGN:
TV — Harpysounnii TpaHobopuarop; KK — TermoBoil pacmenyTens;
KA — anerTpoMarHUTHEL pacenyTent; SF — aBTOMATHIECKAN BRKMIOTATEN:

JHCTAHIMOHHEI pACHIENMTEN: JODKEH JeTKO cpalaTHBaTh B Ipese-
nax 75,,.105 % HOMMHAMLHOTO HAIDDREHIS,

[pu TeMnEepaType OKPYXAIOMEro Boaayxa 40 °C 4 ero oTHOCUTENLHOH
BaxHoCTH 60...80 % CONpOTHRIEHHE M30IANMY BEIUIOIATE/A B XOMOAHOM
COCTOAHWH JonkHO 6uTh He MeHee 10 MOwm, a B mporperoM (HOMHHANE-
HEIM TOKOM DACTEInITeNd) — He Menee 5 MOMm.

PacOenHTe/ i aPTOMATHICCKHMX BRICTOTaTencH AIl 50 npobepAroT aHa-
JOrHY9HO OMACAHHOMY BRIIE. Coin TOKa cpaﬁamnamm EKTPOMATHAT-
HEIX pachenvrene mpueegenn B Tabn. 9.4, a samuTHHE XAPAKTEPHCTHEH
ARTOMATHYCCKHUX BRHIKMIOYaTencit — Ha puc, 9.2, IIpefleskl peryrupona-
HHA HEOMEHATLHOK CHAN TOKa YCTABEKHM TCILIOBRIX pamerm‘re.ueﬁ CBA3AHK
¢ HOMMHANLHEIMM CHIaMH ToXa yeTaskd (Tabm. 9.4).
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Puc, 5.2. 3uuNTHME XEPAKTEPMCTHKN ABTOMATHYECHMX BhikmovaTenen AlS0:
1 — soua pastipoca cpabaTHBamml A1A TEIIOBOr0 pacliemTend; 2 — 30Ha pasbpoca
cpaGaTrmaEm A7 VEKTPOMATHETHOTO PACOETHTENS; [y/T . — CTHOIIEHME CHUI TOKA

HAPYAKH U YCTABKH

9.4. NMapaneTpsi paborsi asToMaTimec skmmouaTened AlS0

HoMBEHANEHAS CHAA TOKA JeTaBKE | CHIA TOKA MrHOBEHHOrO cpalaTnsamas, A
ATEKTPOMATHRTHEIX pacTemrre el e — N —
ABTOMATHYCCKHX BHIIRrIATEACH, A npu wacroTe 50 Iy

16 11 14

2,5 175 22

4 2B 36

6,4 45 57

10 70 90

16 110 140

25 175 320

40 280 352

50 350 440
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TennoBHe paclienWTeNH He cpaGaTRIBAIOT B TedeHHe 1 4 NpH cHAe ToKa
HATPY3KH, cocTarmomed 1,1 crlabl Toka ycTaBkd, cpabaTHBalOT He Honee
yeM vepes 30 MHH IpH CHIE TOKA HATPYSKH, cocTamnomedf 1,35 clmsl Toka
ycraske, U 3a 1—10 ¢, ecm ¢una ToKa HATPY3KH B 6 pa3 GoobIme, 9eM YCTABKH,

YCTaBKY ABTOMATHIECKOTO BEIUIIMATENA PETYVAUDYIOT PEMAroM Ha Mexa-
HH3Me €T0 CBOOOAHOTO pacleryieHHA. BpemMA oCTHIBaHMA TEILIOBOTO JJe-
MeHTA nowie cpalaTHBaHHA PacHemHTeNnd coCTaBmAeT He Gonee 2 MHH.

CDI’[IJDTHBJIEHHE H3WIAINHH ABTOMATHYECKO'D BRIKJIHYATENA B XOMAOA-
HOM COCTOAHHH TIPH OTHOCHTEABHOH BAAXHOCTH cpednl 75 % AomkHo
6LTE He MeHee 20 MOM, B TPOTpeToM HOMHHANBHEIM TOKOM COCTOAHHH —
He MeHee 6 MOM.

Ha ¢MeHY aBTOMAaTUUecKHM BRIEAKYATeNAM All 50 NpoMEIINeHHOCTE
B HaCTOALee BpeMA BRATYCKAeT HJiee CORepIIEHHRE BMKMOYATeNH THia AE,

PeMOHT aBTOMAaTHYECKHX BEIKIIOYaTeNeH COCTONT B CMEHE MOBP&XAEH-
HHIX 3AEMEHTOB M HeoOXoAMMOM peryTHpPOBAHHH YaNoB (Mo peayasTaraMm
HCTIRITAHWIL),

MarmuTHble nDyckaTenH. M3 HHIKOBOJIETHOH aNlApaTYPH B CeJBCKOXO-
3AMCTBEHHOM IIPOM3BOACTEE MHPOKO PacpoCTPaHeHE MATHHTHEIE TTYCKa-
Tend THnoB IIME, T1A ¥ I1 B 3aKpPBITOM H OTKPBITOM HCNONIHEHHAX. MaroTos-
JAAOT IYCKATENH C TeIUVIOBhIMH Peie, OCYINecTRAAINHMH TeIUIOBYI0 ATy
WIEKTPOABHTATENEH, U fe3 TEINCBEX pene. B MArHUTHAIX ITYCKATEAX CEPHI
[MME n nyckaTensx TpeTbeH BeMWUHHE cepuy [TA HeoOAL3CBaHH ABYXNO-
AKCHE e TelloBHle pene cepudt TPH ¢ TeMnepaTypHoll KoMmeHcalHei,
B MYCKATENIX YETBEpTOR — HlecTol BeTHIUH cepuu 1A yeTaHABNUBAIOT
TETOBRHE pene cepun TPIL

HanazoqHule paboTH N0 MAHHTHHM ITyCKaTelAM, KOTOPHE IPEACTaB-
AAEOT cobol pa3HOBHAHOCTE KOHTAKTOPOR MEPEMEHHOTO TOKA, TPOBOAAT
B TOM e OfBEME, 9T0 M [[0 KOHTAKTOPAM; AOOOMTHUTEIBHO OCYINEC TRIAKT
HANAJKY TEIVIOBHX peJle.

[Ipn Hanagke MaTHHTHEIX ITycKaTeneil BHIIONHAICT cAefyIomHe Olepa-
nuu: 1) BHemHMi ocMoTp; 2) POBEPKY H3OMSAIIHH TOKOBEAYIIIHX YacTew,
3) HaMepeHUe COTIPOTHRICHHA KATYIIEK NOCTOSHHOMY TOKY; 4) DeryTUpoOBKY
MEXaHMYECKON YaCTH; 5) TIPOREpKY M HACTPOHKY ITyCKATENSA TI07] TOKOM.

TIpy BHEIIHEM OCMOTPE NMPOBEPAICT COOTBETCTEME annapara M €ro KaTy-
ek NMPOeKTY, COCTOAHWE MABHEIX A GAOKHPOBOIHEX KOHTAKTOE H MX TIpY-
HUH, THOKMY COSTUHEHNA U HCKPOTACHTENEHEIY KaMep U T. I

W3MepATL CONPOTHBEACHHE HIOSAUMH KATYIIEK M KOHTAKTOB IENecoo-
6pasHO COBMECTHO €O CXeMOil ynparieAnsa B HenoM. FMsMepeHHA BHIION-
HAKT MEMAOMMETPOM Ha HampssxeHue 500...1000 B. Conporienenne n3o-
JALHH KaTylleK MArHMTHEIX IMYCKaTene!, cornacHo [papunam yorpoicTBa
AMEKTPOYCTAHOROK, AOMKHO OuTh He Hinke 0,5 MOM.

CoNpoTHBAEHHE KaTylleK NOCTOAHHOMY TOKY AOCTaTOYHC M3MEepATh
¢ MorpemyocTbo Ao 2...3 %. Takue UaMepeHUA MOTYT GBITE BHINOMHEHEL
OMMETPAMH ¥ PAINMHKIMU MOCTAMHY,

MaraWTHEE MYCKATENH, TOCTYIHBINHE ¢ 3ABOAA-M3TOTOBHTENSA, KaK pa-
BWJI0, MOJHOCTREY COOTBETCTBYIOT KATANOMHREIM JaHHEM, [IpH MyckoHaNa-
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JAOYHEIX HCTHTAHWAX NMPOBEPKa MEXAHWYECKOH YacTH OORYHO CBOANTCH
K CIEAYIOmMEMY:

1) 3aTsmpke 6OATOB, KperAmMUX NOAMUITHUKYK, YCTpaHeHHIo 3aTHpaHui
B MOAMIHITHHKAX;

2) mpoBepKe cBODOAHOH CAaMOYCTAHOBKH M TZIOTHOCTH TIPUIECaHHs AKOPA
K ApPMY;

3) sarmuke GONTOB, KPETMIIIK CHIOBHE KOHTAKTH M BHIBOAH K HIIM;

4) peryTupoBKe PacTROPOB M [TPOBAIOB IMABHEIX KOHTAKTOR M ONHOBpE-
MEHHOCTH HX 3AMBIKAHHASA;

5) mpoBepKe HAXAaTHA KOHTAKTOR (B cTyvae HeoGXOAMMACTH), 3aMeHe
KOHTAKTHHRX PYKHEH;

6) 3ATAHKe 60JITOB H raekK CUCTeMEl BCIIOMGTraTeEMbHREX KOHTAKTOR,

7) KOHTpONE UEHTPOBKY BLNOMOTATENBHEIX KOHTAKTOR, PETYTHPOBAHUIG
MX 3330[0B, MpoBepke ¥ (NMpH HeoGX0AUMOCTH) 3aMeHe NPYKHH Ha Naislax
BCITOMOTATENbHBX KOHTAKTOR;

8) BHIACHEHWIO, HET M 3aTHPAHUA MEXAY KOHTAKTAMM H AYTOTaCHTeb-
HEIMH KaMepaMi;

9) npoBepKe KperneHHA KaTYLIKH;

10) aagucTKe pabo9MX MOBEPXHOCTEH MIABHWX M BCNOMOTATEABHRIX
KOHTAKTOB.

[LIOTHOE MpHUACTaHHE AKOPA K APMY AaeT BOAMMKHOCTD HalexaTh BHGpa-
WA (TyAeHMA) M CBA3AHHOTO ¢ Hell MOBHNIEHAONG HANOCA annapaTta. ThnoT-
HOCTh DPWAECaHUA AKOPA NPOBEPAIOT NIYIOM TOMMUHOH §,05 M,

[Ipy perymupoBaHHM pacTROPOB M TIPOBAJIOB CIeAyeT yheauThes B OfHO-
BPEMEHHOM 3aMBIKAaHHMH KOHTAKTOB BCEX TpeX (a3 H, IMTaBHOE, B HATHIAH
AOCTATOYHOTO ITPOBANA. YMeHbIUIeHHI TIPOBAi KOHTAKTA Ha OffHOM M3 ¢z
MONKET [PHUBECTH K DASPHEBY LENH, HEPErPEBY U AAMe CTOPAHUKI 0BMOTKH
ABUTaTENA, BIUTIOYEHHOTO Ha ABe a3kl

[lpy npoBepKe M HACTpOHKE annapaToB NoJ HANDSKEHHeM H3MepAaioT
HATIpDKEHUA BTATHBAHWS W OTHAJAHUA MATHUTONpoBOLa. MUHUMAaNEHOE
HANPAKEHAE HA 38MUMAX BTATMBAKIOUICH KATYIIKH, NMPH KOTOPOM BEJTIO-
YeHUe NyCKATENA HAJeXHO, AO/DKHO GHITE He BEIIE 85 % HOMHHAALRHOTO,
Harpes kaTymek annapaToB NEpeMEHHOT0 TOKA TIOITH He BIWAET HA 3HAYe-
HHe HanpshkeHUs BTATUBAHMS, TAK KAK AKTUBHOE COTIPOTHRIEHHE KaTyIneK
MAaJIo Mo CPaBHEHHMKD ¢ HHAYKTHBHEM. HanpakeHHe oTnajaHuA He HOP-
MHPYIOT, HO €r0 CIEAYET H3MEPHTH, TAK KaK OHO XapaKTepH3yeT COCTOA-
HHE& HeKOTODhRIX 3JeMEHTOR alllTapdTa (DCTaTD‘[I{Hﬁ HEMBI'H]ITHHIﬁ 3430p,
KoHeMHoe HAaKaTUe MPYKUH, cBobopHullt xoa Akopst). HanpsakeHne oTna-
AAHHA M3MEPAIOT TAIOKEe TIPH CHMXEHHH HAMPAKEHWA B NHTAOWEH ceTH.

INoa HanNpAKEHHMEM MaTHWTHHIE MYCKATENH WCIHTHEBAIOT B MEPBYID
ouepeAs Ha ryAeHHe U Bubpaimio. [puurMHOM TyAeHnA MoxeT GBITh TUIO-
Xoe OpHIeraHie AKOPA K ApMY, NOBpeKIeHHe KOPOTKO3AMKHYTEIX BUTKOB
WIH HelPaBHIBHHI WX moAbop (npu pesn3uu u cOopKe), HECOOTBETCTEHE
KaTYIKY KATANOXKHBIM JAHHLIM, HAPYIICHNE ITHXTOBKH MArHUTONPOBOAA.,

[IpH 3HA9UTENLHOM TYAeHHH MACHUTHOTO OYCKaTens cileJyeT TpoBe-
PUTH ILIOTHOCTD NpWIAETaHHA AKOPA K APMY M CHATE OTNIEIATOK. Jid aToro
Ha TIOBEPXHOCTE KACAHHS APMA C AKOPEM KIaAYT Beiylo M KOMHPOBATLHYIO
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Gymary ¥ BRITIQHAIOT MycKaTenb, EcaM o6HapyeHE MepeKoCH, TG MpOBOAAT
AOIOMTHHTEIBHYKY MEXAHHIECKYIO PETYIHPOBKY, 8 IPH HEOOX0AUMOCTH —
OpPUTHPKY TOMIOCOR.

B mpoliecce BRAIOYEHHSA aNTNapaToB TIEPEMEHHOT0 TOKAa WHAYKTHEHOCTE
KaTyIDKH 3HAYHUTENRHO YEEAIWYHBAETCA (10 MEpe YMeHBIIEHHA BO3AyI-
HOT'O 3330pa. Oﬁm,ee CONMPOTHBACHHE KATYIIKH OIIPEACIAETCA B OCHOBHOM
ee WHIYKTUBHHM CONPOTHEICHHEM, NIO3TOMY CHAA TOKA, IPOTeKAIOmero
Yepes KaTYITKY B MOMEHT BRIIOUEHNA, KOIAa HHIYKTHEHOE CONPOTHEBIE-
HHE MAaJo, MoXeT BETh B 10—15 pa3 6osbire, 4eM NpPH NOATAHYTOM AKODE.
BesieieTRMe 3TOrO MPOBEPKY MarHUTHLIX [TyckaTeneil Ha HanpmKeHHe BTATH-
BAHWA HY»KHO MPOBOIHTE 09eHb SEICTPC BO H3GekKAHNe MeperpeBa KaTyIeK
H PEry/iMpPOBOYHEX YCTPOHCTR TOKOM Brmodenua. Bo spema mcnmrranws
MATHHTHLIX NYCKATENeH MeNATETBHO HAMEPHTE CHITY TOKA, POTEKAIOIIETD
Yepeld KaTVUIKY NMPY BTAHYTOM AKODe H HOMWHANLHOM HanpsieHHH. TIpH
HCTIHTAHHI MarHHTHEIX TyCKAaTeAeH ¢ Harpy3Koil Ha KOHTAKTHOH cHcTeMe
AOJDKEA EOHITh TaroKe TIIPOBEDEHA HAAEKHOCTD I'allEHMA AYTH. YeTKOCTE rame-
HH:A JYTH OLICHUBAETCA BHAYAMbHO HabmogeHHeM 3a XapaKTepoM BCIBITIIKY
MpH PasMLIKAHHH KOHTAKTOB H MO COCTOAHHIO KOHTAKTHEIX [TOBEPXHOCTEH,

Terumonele pene. B ogHodasuex peae cepun TP HyTpH GuMeTanmide-
CHOTO 3leMeHTa peiie, MMetoiero U-o6paznyio GopMy, pacnonoseH HUXPO-
MOBEIH HarpepaTenb. Harpeb TepMo/MeMeHTOB OCYIDECTRIACTCA KOMOHHM-
POBAHHEIM CIIOCOBOM: TOK MPOXOANT YePe3 HArPEBATENE H YACTHYHO Yepes
GumeTana. Pene AOMyCKAET PEry/IMpOBAHME CHAKI TOKA YCTABKM B IIPEARNIAX
+25 %. Peryaupopatie ocylleCTRAIOT NPH TIOMOITH MeXaHHWIMa YCTABKY,
HM3MEHAIOMETO HAMDAXKEHHE BeTBeH TepModneMeHTa. MexaHH3IM MMeeT
Kamy, Ha [{OTDpOﬁ HAaHeCeHOo IO ITATh AEJIeHHﬁ A ofie CTOPOHH OT HYJA.
Hena aenenns 5 % gna OTKpETOro MenomHeHHa ¥ 5,5 % — ana sampmen-
Horo. [Ipu TeMneparype okpyxalomeii cpean Hike 30 °C BHOCAT NONPABKY
B [Ipefenax IMKATH pefie: OIHO AesleHHe IKANL COOTBETCTRYET U3MEHEHHIO
TeMTepaTyph Ha 10 °C. [IpHM oTPHIATENBHEIX TEMIIEPATYPAX CTaCHUILHOCTE
3aAWWTE HAPYINAETCA,

Jlenenne UIKALI, COOTRETCTRYIOUIEE CHAE TOKA 3AUHINAEMOTO BNeKTPO-
ABUCATENA ¥ OKPYSKalOeH TeMITepaType, BHGHPaIoT ceAyiomuM obpasomM.

QnpeAeAsioT AeleHMe MKAML YCTABOK ToKa Ge3d TeMIepaTypHolt
NOTNPAaBKH IO BEIPAXEHHIO

N, =m0 ©.1

rae [, — HOMMHAaNbHaA CHIA TOKA SAeKTpoABHUTraTand, A; I, — ciia Toka
HYAE€BOH yCTaBKHM pene, A; ¢ — LeHa AeneHus, pasHan 0,05 Aus OTKPhITHX
myckaTened ¥ 0,055 anA samUmeHHKX.

3aTeM BBOAAT NONPABKY Ha OKPYKAICLIYIO TEMIEPaTYPy

t.. —30
N, =°“’il—0, (9.2)

TAE £y — TEMTIEPATYPa OKPYXaKILER cpeas, °C,
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TonpaBKY Ha TEMIOEPATYPY EBONAT TIPH TIOHIREHHH TeMITEPATYPHL OT HOMH-
HaasEoH (40 °C) Goviee wem Ha 10 °C.

PesylETHpYIOMIEE PACIETHGE JEAEHAE IIKAIT
+N=(+N;)+(-N,). (9.3)

Ecmm N okasuBaercd ApofHEIM 9HOIOM, ETO OKDYIJAMIOT L0 LIEIOT0
B GOLITYIO WM MEHLINYIO CTOPCHY B 3BABMCHMOCTY OT XapaKTepa HaTPY3KH,

CaMOBOSBPAT pejie CCYIMECTRAACTCA IPYKUEOH IMOCHe OCTEHBRAHNA GuMe-
TAUTHTIeCcKoH ITACTHEKH WIH BPYIHYIO PRITAT0M ¢ KHOMKOM.

Pene cepum TPH — ABYXNOMIOCHHE ¢ TEMIOEPATYPHOH KOMIeHCa-
mueil. PaGora pefe NOYTH HE 3ABHCHT OT OKPYXaomed TeMIoepaTypl.
Pene TPH-10A mo3RronfioT peryJIMpOBATH CHIY TOKa YCTABKH B Ipefe-
Jax ot —20 a0 +25 %; pene Tvmop TPH-10, TPH-25 — B npeaenax ot —25
A0 +30 %. Peae HMCIOT TONBKO pyaHOH BO3BPAT, OCYIIECTBAACMEN Haxa-
THEM KHOIIKH Jepes 1—2 MiH nocile cpabaThBaHmd,

34IMTEEE XAPAKTEPHCTHKH TEIUIOBEIX pejie PAajsAH4HLIX cepHil (OpH
HATPEBE OT X0NOZHOID COCTOSHWH) IPHBEAEHE] Ha pHc. 9.3.

Lc
2000

1000
800 =%

600
400 —

200
100 \
80 =
60 N
40 AAN ya
o

NG
20 AN

1

M R
b L

&5 S

=~

6/ P
2 il
11,215 2 3 4 5 67 81

-
g

—~

Puc, 9.3, 32 MTHDI® XAPAKTEPHCTHEN TRMOBDHIX Pene PASNUMHMEA COpnRN
{npW Harpese OT XONOAHON COCTOMNMRA):
1 —TPH-10; 2 — TPH-40; 3 — TPH-4; 4 — TPH-25; 5 — TPH-10A; 6 — TPH-60;
I,— pafiowas cvura Toxa; [, — HOMWHATRHAA CHAA TOkA

B cooTBercTBHH C TpeboBanuavm I'OCToB BCTPOEHHOE B MATHMTHELA
OyCKATENs TEIIOBOE Defie, YEPe3 KOTOPoe B TEYEHHWE AJMTEILHOTO Bpe-
MEHM IPOXOJAWT HOMWHAMLHEI TOK, ZOMKHO cpafoTaTs He Gomee ueM
yepes 20 MHH nocne HacTymaeHud 20 %-noii meperpysxu.



JlmA HaCcTpoMKK pese NGATOKOM COGHPAIOT CXeMYy, IPHBEASHHYIO Ha pHC. 9.4,
IpeaBapUTENEHO B TEYEeHEE 2 4 Yepes KOETAKTH MATHMTHOTO MyCKATEAA

M HaTpeBaTe I TEIVIOBEIX pefle NMPOMyckaloT HOMMHAILHEDS Tok cumol I,
3aTeM cWIy TOKa NopnmaioT Ao 1,2f, u nposepmoT BpeMa cpabaThBa-
HuA pene, Eom gepes 20 MMH €O BPEeMEHM YBEAMYEHWA CHIBL TOKA Dese
He cpaboTaeT, To CACAYET MOCTENCHHEM YMEHBITCHHEM YCTABKH HaiiTh
TAKOE NOJOXEHHE, MPU KOTOPOM pese cpafoTaer. 3aTeM CHHEHTL CIUTY
ToKa A0 HOMUHANLHOH, AT aIllapaTy OCTHTh ¥ BHOBb NOBTOPHTL OIBIT
opH cune Toka 1,21 .
T =
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FU FU
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2208 E:I
—TV2 KK1 KK2
| 3‘28(368}

Puc. 9.4. Cxema WCNBITAHWA TENROBOrO pene:
TV1 — aBToTpaEchopmarop; TV2 — Harpysoammit Tpanchopmarop; KK — pene
Temnopoe; KM — MarHuTHEN! MyckaTens; TA — TpaHohopMATOp TOKA

Ec/ ipy mepBOHAYANEHOH IpOBEpKE pere cpafioTaeT CAMmKOM GHICTPO
(MeHee 9eM 3a 10 MEH), CHIY TOKA CASIYET CHHM3HTE 10 HOMHMHAILHOH, ype-
JHYUTE YCTABKY H IOCHe OCTHBAHUA AliapaTa MOBTOPUTE OIEIT.

Ipegoxpapwrend. IIpy OpoRepKe OpPeROXPAHMTEACH Depes BIINOTIE-
HHeM ofBeKTa Ha AJAHTEABHYID OKCITYVATATTHIO HX OCMaTPHBAKT, THCTHAT,
OpPOBEPAIOT KOHTAKTHEIE COEAHHEHMS. 34TeM NPOBEPAICT OPABMALHOCTE
BHIGOpa HOMHHAARHON CHAE TOKa IAaBKoil Berasiy. [Ipeaoxparmrrems
HAOJDKHB YAOBACTROPATE CACTYIOIIM YCIOBHAM.,

1. CooTHOmEeHMe HanpsDKeHHi:

Un2U,

rae U, ,, — HOMHHANLHOE HANPTOREHAE Opegoxpanurend; U, — nampsoxe-
HWE CETH.
2. CooTHOmMEeHHWE I/ TOKOB:

Inpen 2 Lymar,

TA€ Iype, — TIPEASTRHAA CHAA TOKA, OTKIKNTAEMOTO NMPEAOXPAHUTEICM;
I ey — MAKCHMANBHAA CHVIA TOKA KODOTKOI'O SAMBIKAHMA B IEIH, SaMIHma-
eMoil NpeJoXpaHHTeNEM.
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3. Tlpu ycTaHOBKE HA 3ALOWINAEMOM NPHCOeAMHEHWH MarHATHRIX [TyCKa-
TereH

Limax >20, (9.4)

rae I, — HOMHHANBHAA CHAA TOKA IL1aBKOI BCTABKM MpefoXpaHHTeN, A,

Ecom TemaoBRas 3alIATa OTCYTCTRYET, AOTYCTUMO, WTOOH

I‘IC[D.E.K
-Xmak = 140. {9.5)
BH

4. Cuna Toka AByX({a3HOro KOPOTKOrO 3aMHKAHHA B KOHIE 3all-
IMAeMOro Y9IacTKa B CETAX ¢ H30AHPOBAHHOH HeHTpanbio ZomrxHa BLITE
He MeHee yTPOeHHOH HOMHHAABHOH CHIK TOKA ITABKOH BCTABKM WIH
He MeHee 125 % CRIE TOKA OTKJIKOYEHMA MaKCHMAALHOTO pacLelnTeNrI
ABTOMATHYECKOTC BHKIKOYATENS. B YCTAHOBKAX € ITYXHM 3d3eMIeHHEeM
HeHTpaAu cHAA TOKA OAHOGMAIHOTO HOPOTKOTO 3AMBIKAHMA JOMKHA GHITH
He MeHee YTPOeHHO HOMHHAMBHOM CHWIB TOKA IIAaBKOH BCTABKH WM pac-
LENHTEAEH AFTOMATHHYECKOT O BHKIIOMATENA ¢ 00PAaTHOIABMCHMOH OT CHUIEI
TOKA XapPAKTEPHCTHEOH. JIIA ABTOMATHYECKHK BRIKNIOIATENEH, HMEFOIHX
TOMBKO MaKCHMAJBHBIA PACHEITHTEN, CHId TOKd OJHO(AIHOIO KOPOTKOrO
3AMEIKAHMA B KOHLE 3AMIHIACMOro YIACTKA A0/KHA GHTL GONbIoe YCTABKH
CHUTHI TOKA cpafaTHIBaHMA paclenuTend (¢ ydeToM pasbpoca CHAB TOKa cpa-
barnmamus) B 1,1 pasa.

[NpoBepoOUHBIM pacdeT KPATHOCTH CMAK TOKA KOPOTKOTC 3aMBIKAHHI
MOXHO He IeNaTh, CiTH MO OTHOMEHHIO K AOMYCTUMBIM TOKOBHIM HATPY3-
KaM 3allHIIaeMOTo NpHCOeIMHEHHA KPATHOCTH 3ALIMTHEIX annapaTos
He Dosee:

300 % AMa HOMAHATBERON CHIBI TOKA TIABKONA BCTARKH IIPE/IOX DAHETEN;

450 % pa CHITBl TOKA YCTABKH aBTOMATHMECKOTO BRIKIIIOYATeNA, HMEn-
IIero TONBKO MAKCHMAMLHEIH MTHOBEHHO AeHCTRYIOIMHE paclenyTeNn;

100 % ansg HOMHHAABHOH CHNBI TOKa pacUelHTeAA aBTOMaTHIeCKOTo
BHIKTIOUATENA ¢ HEPErYAMPYEMOi 00paTHO3aBUCHMOH OT CHUIBI TOKA XapaK-
TEPHUCTUKOM (HEIABUCUMO OT OTCEYKH);

150 % A7 cHALI TOKA TPOTAHMA PACUENHTaNA ABTOMATHYECKOTO BRIKIH-
YyaTedAA © peryiapyemMod ofpaTHO3aBHCHMOH OT CHJIEI TOKa8 XAPaKTEpUCTH-
KO#{; KPaTHOCTh TOKA CpalaTHBaHNA OTCEMKH B STOM CIIY9ae He OCPaHHTH-
BAETCH.

5. HomuHaneHas ciia ToKa (A) MAaBKOH BCTABKH (PACIENINTENA ABTO-
MAaTHUECKOT0 BLIKTIIOYaTENA)

Lo =k Tamars (9.6)

rAe k, — ko3P PHUMERT 3anaca, 3HaYeHHe KOTOPOTO 3aBHCHT OT XapakTepa
HarpysKu; P OOCTOAHHO Harpyake k,, = 1,1...1,2; I,,,,, — MaKCHMaIb-
Hafl CHila TOKA Harpy3KH, A,
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HoMHHaNBHEIE CHITRL TOKA TIABKHX BCTABOK NPEAOXDAHUTEAEH B 3aBH-
CHMOCTH OT THINA 3aMUmMAaeMoroe o00pyAOBAHUA AQDKHH YAGBJIETBODATD
CIEIVIOIMUM YCTOBMAM:

a) And KOPOTKO3aMKHYTEIX aCHHXPOHHHX ZBUTATENeH € JIErKHMH YCIIo-
BHAMH TTyCKa

ki
Lin= 2?; * 9.7
€ TSOHENBIMHE YCIOBAAMH TycKa
ki
ILo=—2" o8
=152 9.8)

rae k — KpaTHOCTB ITYCKOBOro TOKA; [, ; — HOMMHAIBHAA CHIA TOKA JAIH-
MAaeMOro ABUTATEN, A;
6) B JKH/IBIX JOMAX, OLITOBHX M OOMECTEEHHBIR TOMEMEHHAK

Liu= 0, Sf,non.up: (9.9)

rA€ I,y np — AMTUTENLHO AOMYCTHMAA CHAA TOKA 3ALHINAEMEIR IPOBOAOB, A;
B) B OEMAX BTOPUYHON KOMMYTAI[MM (ONEPATHBHOTO TOKA, HAMEPHTEE-
HBIX TpaHCPOPMATOPOR HATIPAMEHHS H Ap.) TUIaBKHe BCTABKM BHIOHPAIOT
0 CHIE TOKA KOPOTKOrD 3aMEBEIKAHHA.
Manaa AmuTeNsHOCTEL TEPErcpaHHUA BCTABKH ACCTHTAETCA, €c/IF BHIION-
HEHO yOIOBHE

L

B.H

>10, (9.10)

rze I, — cmia TOKa KODOTKOrO 3aMBIKAHWA,

B UenAX BTOpH9HON KOMMYTALMH TTPHMEHAKTCA 3aKPHTHE Npeaoxpa-
HHTEIH € TLIaBKHMM BCTABKAaMM Ha 6...10 A. HoMuHaBRAA cHAa Toka
INaBKOM BCTABKH B LIEMAX TPAaHC)OPMATOPOR HANPFKEHHA AOKHA GHITH
Ha 25—30 % 6Goabiie CUIK TOKA, MOTPebaAeMOro MensaMi HaTl pmKeHHs
B ABAPHAHOM peskime. [IpH aamuTe neneil TpaEcOpMaTOPOB HANPMKEHHA
aBTOMATHIECKUMH BREIKNIOYATENAMH Jo/KeH OuTh obecrieveH KoadgHp-
eHT YYBCTBHTEARHOCTH

Joy = Do > 5 ©.11)

Ly

rae I, — cuna Toka cpabaThIBAHUA 3NEKTPOMATHHTHOTO pacliemuTens
aBTDMATAa, A.
Tennoroif pacleNnUTEN® AOKEH GLTE BHEBEAEH M3 pabOTE;

I) ZAd 3aUMTH VIEKTPOMATHHTOB BKIOYEHHT COACHOMAHEX [[PHBOAOE Mac-
JSTHEY EITOTaTeTei TPMEIMAOT HOMMHAIRHYEO CUTY TOKA ITIABKOEH BCTARKM

Ion =(0,3..0,33)L,, (9.12)
rae IS— HOMMHa/IbHaA CWIa TOKA JIEKTPOMarHHTa BEMTEOTCHHA, A,
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Tpm ompeaeTeHMW HOMWHANBHOM CITM TOKA TIABRKWX BCTARGK MpPeAQ-
XpaHMTeNeH HYKHO YIHTHIBATE CElTeKTHBHOCTE paBoThl. i ceneKTUBHO-
£TH DOCTEOBATENBHO BIAMEHHEIX MpeloXpaHHTe el HOMUHAMLHAR CHIA
TOKA I/IABKOH BCTABKH TP&AOXPAHUTEN, PACTIONOKEHHOTO BMDKe K UCTOY-
HUKY IMTaHWA, ZO/DiHa OKTE 10 IKale HOMHHAMILHEX CIWI TOKOB NIPEAoXpa-
HHATeNeH Ha OJHY CTYIEHb (414 CHIAK TOKA 0 160 A) WM Ha ARE CTYTIEHH
(1A cvnel Toka ceeinie 160 A} Boabie HOMHHANBHOA CHIN TOKA BCTABKH
CAeAYIOIero, 00/1ee YIANSHHOrD OT MCTOYHMKA IIMTAHMS TIPeA0oXPadATeN.

9.2. IKcnnyaTauma pacnpefenuTenbHbIX YCTPORCTB, MYCKOBO
W 3AWMTHOA annapaTypbl

OaHa M3 OCHOBHEIX 33faY NpH SKCIUTYaTaUWH MYyCKOBOM M 3aMUTHOIR
annaparypu — ofecnevenne Beaapapunuoi ee paboTu ¢ Tem, yrobn
HCKJTIOYHTD TIPOCTON NMPOM3BOACTBEHHEX MexaHuaMoB, Borezcrsue wanoca
OTZAEABHEIX 9acTel, cTAPpEHHA MaTepHaloB H HeNPaBWILHOTC PeXxnMa
IKCILTYATALUH MMYCKOBLIE anmapaThl MAYM OTAEABHEIE HX JETanH MOPTATCH,
PAa3pYIIANTCA WIH NOAHOCTHI0 BMXOAAT M3 cTpos. (QIegoBaTenbHO, Jad
HaaexKHOH M GeaasapmiiHoH paboTsl anexTpoofopyAoBaHMA HeoOXOAHMO
CBOEBPEMEHHO BBIABJIATH PasAHYHEIE HEHCIPABHOCTH H YCTPaHATH HX.
3T0 ZOCTHTAETCA NyTeM OCMOTPOB M BESJEHHA CHCTEMB [UIAHOBO-Mpea-
YIpeIUTETBHEXY PEMOHRTOB. CHCTEeMa 3Ta IpeAYCMATPHBaeT exXeHeBHOe
IKCIUTYATALHOHHOE 0GCIYRMEAHNE, NEPHOANYECKHE TEXHHIECKUE YROAN
Y PEMOHTH], ENTIQNHAEMEIE B ONpPEAeNeHHEIe CPOKH, a Taloke NTPOdHAaKTH-
yeckie MCTIHTaHHA, TPOBOAMMHE B CPOKH, NTpeLycMOoTpeHHEIR [[papIaMu
TEXHHYECKON JKCIUTYATALMH M 3BOACKHMH MHCTPYKLIMAMH.

CBOEBpPEMEHHEIA OCMOTP PaclpeAe/HTEABHEIX YCTpoiicTB (PY) v xBa-
JHPULIHPOBAHHOE NPOBefeHHE TEXHHUECKAX YXOJOR 33 HUMH, 4 TaKKe
3a MyckoBOM W 3allMTHON anmapaTypodl ofecnedMBatoT HOPMANLHYIO
HX BKCIUIYATAIMIO M CTIOCOOCTRYIOT YBETHUCHHIG MEXPEMOHTHOrO Neprofa.

TpH 0CMOTpE pacIpefeIuTeNbHER YCTPOWCTE ¥ aNapaTypel HATIPAXe-
HHeM Ao 1000 B gexcypHEI nepcoHan MpoBepAeT cieAyonee:

a) COCTOAHHME NMOMeIIeHHA, UCMIPABHOCTE ABEpeil H OKCH, OTCYTCTBHE
TeTH KPEI, HCTIPABHOCTE OTOIUIEHUA, BEHTHALIMY, OCBEMeHHA M CeTH
323eMACHHA;

6) HATHYHE M HCIPABHOCTS CPEACTE 6e30MacHOCTH;

B) COCTOAHME KOHTAKTOE ONIMHOBKH M pYSHWIBHHKOB, ABTOMATHIECKIAX
BBIKJMYATENEH, IYCKATENEH;

r} UeAocTs oM ¥ CYETIMKOB H Pefie 3aMTh;

A) COCTOAHME HM30ALMH (3alEVIEHHOCTE, HATIMHE TPEIMH, CKOJIOE H Ap.);

e} paboTy CUIHANN3ALUMM H IIp.

Bce HEMCMPABHOCTH, 3aMedeHHHIE TIPH OCMOTPE, 3AMMCHBAIOT B HYPHAT
OCMOTDPOE M PEMOHTOB.

TeprOAHYHOCTD TERHUYECKHX YX0A0B ONPEAESAeTCA B OCHOBHOM YCIOBH-
AMH, B KOTOPHIX patoTaeT 060pyAOBaHNE, H €T HCTIOAHSHHEM, YCTAHARIH-
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BafA TIEPHOAWIHOCTh TEXHHYECKOTO OOCTY:KMBAHHA TMYCKOBGH H 3aIATHOMH
anmapaTyphl, YIHTHBAIOT TAKKe 9HUCA0 9acOB MCTIONL30BaHUA ee U Ce30H-
HOCTh. TexHMYeckHi YXOA 34 MyckoBoit U 3amuTHol anmapaTypoil seaer,
KaK MPABUIO0, AeYPHEIN SKCIUTYATAMOHHEIA I€pCOHA.

IIpexcae 9eM MPHCTYIMNTE K TEXHIYECKOMY YXOZAY, 060pyACBaHHE OTKMIO-
JakT OT MEKTPHIecKoH ceTH.

[Ipx TEXHHYECKOM YXO/E 3d IYCKOBOH M 3aIMTHOH anmapaTypoi BEITON-
HAIOT CIIEAYIOMmEe.

1. OcMaTpHBAIOT H YHCTHT PaclpeiesdTeNbHEE YCTPOICTRA, MHTH,
cfopkM (B 2aBHCHMOCTH OT MECTHHEIX YCAOBMIA, HO He pexe OZHOTO paza
B 3 mec).

2. CHAB KPEIIKY MAK KOXYX anlapaTa, YAAT TENb, TPA3k, KOTOTh
€ HAPYXHEIX 1 ZOCTYTIHRIX BHYTPEHHHX €r0 YacTeil, NPoAYBalOT HX OKATHM
BOATYXOM WIH 09HIIANT CHTHPGHHEIM MATEPHAIOM.

3. Ocnaepmye BHHTH U rafiki kpelfieHHs annapaTa NoATATHBAIOT.

4. TPOBEDAIOT HAAEKHOCTD 3A3CMACHHA METAVIHISCKHE KOPITYCOB ¢0-
POK, IIHTOR, IYCKOBOMH H 3aIMMTHON annapaTyphl. Ocnabepmme KOHTAKTH
pazbupaloT, 3aTNMIAIOT KOHTAKTHHE MOBEPXHOCTH, CMa3kBalOT TEXHHYE-
CKHM Ba3elIHHOM M cofiHpaloT.

5 HpOBEpH]OT COCTOAHHE KOHTAKTOB B MECTE IIPHCOEAHMHEHHWA IIPOBO-
ACE K allllapaTam. Oc.naﬁennme KOHTAKTHI ICATATHBAIOT. KDHTaICI'H, HME-
IolHe UBEeTa MobeXxaNoCTH, HOTEMHEBLTYI0 HIH OKHCIHBIIYIOCA MOBEPX-
HOCTH, pasBUpaloT, 3aUMINAIOT U cobHPAIOT.

6. ¥6exJar0TcA B OTCYTCTBHE MeXaHU4ecKHuX NoBpeXAcHHHN, TpelvH,
OTCAOEHHH M OOVIMIEHHHX YYacTKOB Ha W3OMALHW NPOBCACE, TIOABOAA-
WX OMHTAHME K annaparaM, U OpoBoAOB Lenei BTopu4HON KOMMYTALHE.
Y9acTKA MPOBOACE, HMEKIIVE He3HATHTIBHEE TOBPEeXACHHA, HIOTHPYIOT
NOAMXAOPBHHWIOBOH JIEHTON.

7. ¥6exaaloTca B MCIIPAaBHOM AECTBHN aNaparta IpPH BKAIOSEHHAN ero
BHaYaJIe OT PYKH [IPH CHATOM HaNPOKEHNH, a 3aTeM U MIofl HalpsDKeHHeM.

8. TpoBepsAIST NENOCTHOCTE YTUIOTHEHHIA anmapaTa.

9. BoceTaHARTHBAKT HAAIMCH, YKA3KIBAOMINE TPMHAICHHOCTD IYCKO-
RO¥ M 3aMIMTHOL ANMMAPATYPH K 3JIEKTPOIPHEMHHKY.

PyGrasenkw, [pH TexHUYeCKOM YXOAe 32 PYOWIEHHKAMH IIPOREPAIOT:

a) COCTOAHME KOHTAKTHBIX MOBepXHOCTeH HOokell 1 rybok. [logropesmme
U MOKPHTHE KOppoiHeil MecTa, HATUIRIBEI Y BPRIATH METANAA 3aMMmMAKT,
a4 MMEWIIYD OTCA0SHIS WM BMTOPAHMA H30ALMOHHYIO TAHEb 3aMEHAIOT;

6) BXOXJEHME HOMEHN B r'yOKH HEMOABWKHEIX KOHTAKTOB. HOKH A0/DKHE
BAOAMTb OZHOBPEMEHHO, 6€3 NEPEKOCOB W YPEIMEPHBIX YeHaHid. ECin HoMw
BXOAAT HEIVIOTHO, IYDKH, NOTEPABIIHE YIIPYTOCTh, 3aMeHnroT. OorabeBiye
KOHTAKTHHIE TPYAHHHEI 3aMEHAIOT HOBRIMH

B) KOHTAKTHHE COETHHEHHA MeXAY BHBOAAMH PyGHABHMKA H TIOABOAA-
UMK KabessaMmy, paboTy MeXaHHaIMa NPpHRoAA. PYSMIEHUK JO/DKeH BKITIO-
YaTHCA U OTKAIOUATHCA He3 dpe3MepHLX YeHaHi K 3aefaHuii. [pyn GonsiioMm
ArOdTE WIIH 336AHHH MEXAHH3MA PHBOAA €ro HeofXOAMMO OTPEMOHTHPO-
BaTh [IPH TEKYNIEM PEMOHTE.
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Eciu pySuIbHUK BO BKIIOYEHHOM MOMOMEHHH HaXOAUTCA JJIHTENBHOE
Bpems (HecKOABKO CYTOK), TO A YAAIEHUT IUIeHKH OKCHAa, ofpasoBagime-
roca Ha HoaX M TyBrax, HeoBXxoAUMo OZUH pas B CYTKH cJeflaTh ABA-TPHU
BIJIIOYEHMS W OTKIIOYEHHsT PYOMALHIKA NIPH CHATON HATPYIKE,

IlakeTHBIE BEIKTIOYATENN. [IpH TEXHWIECKOM YXOAE 3a MAKeTHHMH
BHKJIKYIaTeNAMA TIPOBepAIOT HCIPaBHOCTE Meperilindalmedl PyKOATKR
M KOJell MAKETOB. PYKOATKH ¥ KOMbIA ¢ AeDEeKTAMH 3aMEHAT HOBBIMH,
Y6exanTca B OTCYTCTBUY TPEIMH H BMATHH B M30AANNH KOHTAKTHERIX
BaJMKOB. HeckoabKo paa BRII09AIOT 06eCTOYEHHEH BHKJIKYATENE, TTOOH
yHeIUTBCA B COXPAHHOCTH MPY)KHHE MPHOBEHHOTO BKIKYEHHA U HeA0CTH
GUKCUPYIOHIME 2AEMEHTOB. JINA 0UHMCTKY TOBEPXHOCTH KOHTAKTOR 0T OKCH-
AOE (A ANTApaTOR, HeMPePRBHO HAXOAAIINXCA TIOA HATpYako) ofiiH paa
B CYTKW BLITIONHAKT OAHO-/IBA BEAIOYEHMA M BRIKAIO9EHHA, [N BRIKIIO9aTe-
Je#l ¢ KOHTAKTHEIMH HanalkaMH B3 cepebpa WK MeTALTOKEpaMHUKH 3TOrD
JesaTe He TpeGyered.

IIpepoxpaHHTEAH. YX0 33 NTPEAOXPAHHTENAMM CBOJUTC K BRINOAHE-
HYIO OIIepalFi, OTHOCAIIUECA K PYOIWIBHHKAM H [TepeKmovaTesaM. Jono-
HUTENBHO HeoGXOAHMO OCMOTPETE TTATPOHE MpeAoXpaHHTeNeH H YOeaHTECA
B OTCYTCTBMHM TPENIHH H CKOJOR Ha KOPNyCaX MATPOHOB, a TakoKe OTCaoe-
HHI ¥ poropasni puOpoRHX cTeHoK. Ecm oGHApY:XeHbl TepeTHCIeHHbIS
AedeKTH, IPeJOXPAHATENE 3AMEHAIOT HORMM. [leperopeBmyio MAABKYIO
BCTABKY 3aMeHAIT KanubpoBaHHOH MnaBKoH BCTAaBKOW B COOTBETCTBHH
¢ pacueTHolt cunoit Toxa.

MarHuTHsle myckaTens. [Ipd TeXHHUYECKOM VXOA¢ 3a MATHUTHRIMH
MYCKATEAAMH NPOBEPSIOT COCTOAHNE:

a) KOHTAKTHOR CHCTEMH (OTCYTCTBHEe IepPeKCCOB), OAHOBPEMEHHOCTE
3aMBIKAHUWA KOHTAKTOB, HET M KOPPO3UH Ha NMPYKWHAX TTABHEIX M BCIIOMO-
raTeAbHLX KOHTAKTOR. TIpy:uHEl, MMennpie geheKTrl, 3aMEHAIT HOBRIMI
3ABOACKOT0 HArOTORIEHHA; KPEIUIEHNA MaTHUTHOM CHCTEMH H ocnalfeninve
BHHTH TIOATATHBAIOT;

6} KaTyITKM MycKaTend. BHenlHHit H30AAIIHOHHLIH MOKPOB KaTYIIKK A041-
weH BhTh 623 TEMHNY TATeH, CBHACTETBCTEYIONUY 0 MECTHRX HATpeRax.
KaTymka fomikHa OBITh TIOTHO TIOCA¥EHA Ha CepeYHHK MarHUTOIPOBOJA;

R) TEeIJIOBHX pesie, HarpepaTennHMI aAeMeHT JO/DKeH COOTBETCTBOBATh
MOIHOCTH 3aMHMAacMoTo ABAraTend. [IpH BEIFOpaHAM MeTa/Ia Ha Harpe-
BATeNbHOM 3eMeHTe er0 JAaMeHAIOT HOBRIM. [TpH mpokepike paBoTH prIvATa
BO3BpATa TEIVIOROrC penie yOemAaTesa B ero cBOSOAHOM TIepeMeIeHHH
H BO3EpaTe B HCXOAHOE NOACKEHHE IO, AefiCTBHEM MPY>RHHEL.

3aTeM BRINOJMHAKT HECKOABKO BRAKYEHME MYCKATEAA BPYYHYIO NPH
OTKNKY9EHHON TIHTawmed ceru. IIpH 3TOM NpOBEPHIOT OJHOBPEMEH-
HOCTE 3AaMBIKAHHA TVIABHREX M BCIIOMOTATEABHEIX KOHTAKTOB, yﬁe}KJ.'[EIIOT['CH
B OTCYTCTBHMH NEPEKOCOB KOHTAKTHOH CHCTEMBI], B JIETKOCTH TMepeMeIleHHA
M B OTCYTCTEBHH 3afe¢BaHWH cHeTeMEl MOABMKHEX KOHTAKTOR O AYTOracH-
TeNThHBE KAMepHhL.

B saBepireHHe BKIKOYAKT MATHUTHEIN ITYCKATENb ITOA HANPAXCHHE,
cofmoaan npaBraa Ge30NacHOCTH, [IpH 3TOM MPOBEPAIOT YETKOCTE paboTH
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MarHMTHOTO TycKaTend NMPH AUCTAHIWOHHOM YIpaBAeHHWH H XapakTep
nuryma MarHuTHo# cucremnl. [yckaTens ZoMKeH 4eTKO cpabaTHBaTh Gea
3AMETHOTO TOPDMOXEHHH. MarHuTHAafE CMCTEMA AOIDKHA W3AABATE JETKHH
paBHOMepHHI ryn Ge3 gpebeawanuda, HeHopMankHoe ryAeHHe W BHGDA-
I[HA MATHUTHOH CHCTeME NyCKaTeNA NoJ HaNpDKeHWeM MOCYT BO3HHK-
HYTh BONeACTREHE MOBPERISHU UAH Mepekoca KOPOTROZAMKHYTOrO BUTKA
Ha CepAcIHMKE MATHUTHOH CHCTEMBL HEIIOTHOTO MIPHACTAHMA AKOPA K Cep-
A€YHHKY, IePEKOCA KATYIOKHM M CHIDKEHNA HaNmpPKeHHA CeTH Oonee 9eM
Ha 15 %.

[IpoBepAA COCTOAHNME KHOTIOK YIIPABICHHA NCKATEICM, 3a9HINAKT HO-
rOpEBIONE K [IOKPHTHE KOPPO3HEH KOHTAKTH M AeTany, yOeAaTcs B Ier-
KOCTH X043, B OTCYTCTBHH 3acTpeBaHHA TOIKATeNeH KHOMOK U B LEI0CTH
KOPITyca; eci OH METAUTHYECKHH, MPOBEPAIOT €T0 3a3eMIeHHAE.

PaGoTaromie B cCXeMax ¢ MarHHTHEIME TyCKATENAMY JAUIUTHEE YeTPOokt-
eta (¥BT3-1, 30¥TL, P¥]l ¥ ap.) IpefcTABAAIOT coboit 3nekTpOHHEBIE TIPH-
60pE W HYRAITCA B 0COB0M yXo/€.

ABTOMATHYECKHE BBLIKIOIATEAH. [IpH TeXHIYeCKoM YXOAe 3a aBTO-
MATHYECKHMHE BRIUTIOCHATEIIMY TPOBEPAOT HX KOPIYC M KPBIMKY, BEOIOI-
HAKT HECKONBKO BKIHSEHUH BEIKIIOGATEN IIPH OTCYTCTBHH HANPAMEHWT
¥ y0eXZawTcA B OZHOBPEMEHHOCTH 3aMBIKAHMA KOHTAKTOB IIPH cBOOOA-
HOM VX ITepeMelleHHH, a TAXOKe B OTCYTCTEHH 3aeaHHA PLIYATOB H KHOIIOK
YITPaBReHUA BLHIKJTIOYATENeM. YAANAIOT € AYTOTACHTENLHEIX KaMeD H KOH-
TAaKTOBR GpPBIArK MeTanna. [ogTopesite U MOKPHTHE KOPposHeH KOHTAKTRL
3a9Aa0T. HPH CHUIBHOM oﬁmpal-mn HIH H3HOCE METAMOKEpAMHYECKHX
HAKJAZOK KOHTAKTOB TONMHMHOHK A0 0,5 MM aBTOMaTHYECKMH BRIKIIOYATEh
3aMEHAIOT.

MeTsl, c60pKH H MUTKH. [IpY TeXHUYECKOM YXOAE 34 MHTAMH, cbop-
KaMH H UMTKAMH IPOBEPAIOT:

a) COCTOSHME KOHTAKTHEIX COSQUHEHNH B MeCcTax pHNCoSIUHEHNA PO~
BOAOB H kaGeneii k ammapataM. OcrafeBmue KOHTaKTH NOZTATHBAICT;

6} HaMMYME MAPKMPOBKM IIHH, POBOAOB, Kabenel, mpefoxpaHHTEIEH,
HAAIHMCe Ha KOPIYCe WM MIMTKE, HAZ MUK 10/ 3aXHMAMH H [TPEA0XPaHH-
Tesamy. Ha npegoxpanurensx, KpoMe TOro, A0/DKHa SHTE HAATHACE, YKA3K-
BAKOLIAA HOMUHAJIBHYIO CHTY TOKA ILTABKOH BCTABKH;

B) COCTOAHME MIOMAUMMU MOCAe TeXHHYECKOro OCMOTPA M MHCTKY pac-
opefeUTeNsHOTO YeTpokieTea. COTpOTURISHHE NA0MATIMM Kak ol cerim
AODKHO OWTE He MeHee 0,5 MOwm, CONMpOoTHEASHHE MIQNANMH N3MEPSIOT
MeraoMMeTPOM Ha Hanpsskenne 1000 B.

9.3. MlpaBuna 6e30NACHOCTH NP IKCNNYATALUM aNNAPATYPLI
H padipefenuTenbHbIX YCTPORCTE

PafoThl Ha paclpeJenTeNbHEX TWTAX, COOPKAX HAa YIacTKe [0 IIPeAo-
XPaHHTEeNA HYXKHO MPOBOANTE TIPH OTKANYEHHKNX U Ja3eMICHHEX INHHAX
M 000pYAOBAHHH.

158



YYacTKH, KOTOPHE TIOAIEKAT TEXHHYECKOMY YXOAY, OTPAXKAAKT U BEIBE-
IIWBAIOT Ha HHX IIaKaTh: «He BrouaTs! PaboTatoT momu!»

Ona paboTH noj HanpskeHHeM HeoBXoAUMo MMeTR paspeHleHHe
OT BHINIECTOSINETC ONEPATHEHOTO NEPCOHANA, H TPOROIUTE &€ AOLKHH ABA
9eNOBEKa, ¢ TEM YTOOH [IPH TIONAJAHHH OAHOTO MOZ HATIpKeHHE ADYToi
MOT ITPHHTH HA MOMOIE.

[Ip¥ OTKAKYEHHY LITHTa MAH Praepa Ha HanpAxeHHe 380 1 220 B nepes,
Ha4yaaoM paboTel HeoGXOAMMO IMOBECHTH IIAKATRI, IPOAOKHMTD HAOIHPYIO-
MW MaTepHAN MEeXAY HOXAMM OTKJIOYEHHOr0 PYOWIBHUKA W NpeayIpe-
AWTE CTApINErD eKTPHKA MW OTBETCTEEHHOE AMIIC O MPoBeAeHNH pabor
Ha JaHHOM Y9IAaCTKe.

Pafora nod HaTIpsBkeHMeM OMYyCKASTos AHIE B TOM CTyJae, ecau Helbasd
OTKJTIOYHTE YCTAHOBKY TG YCIOBHAM TeXHOIOTHY. TIpH oToM paboty nopy-
YAI0T OTEITHOMY IEKTPHKY O0j HaOMOJeHHeM HIDKeHepa ¢ 00A3aTeNbHEM
cobMIOIeHHEM Mep TIPENOCTOPOXKHOCTH {MCTIONB30BaHME Pe3MHOBEIX KOBPH-
KOB H APYTHX MAOMMPYIOIINX MATEPHANOR).

OcMOTDH B pacTipefileMTehHEX MUTAX Ha HanpmkeHne Ao 1000 B Mmoxer
OPOBOAWTE AEXYPHEI 3JEKTPUK, HMEWMUN CTeNneHs KBANMQGHKALWH
mo aekTpobesonacHocTH He Hioke [T rpyrmmer.

[Ipn ocMoTpe paspemlaeTed 3aMEHATH AAMIL OCBeeHNA, NAaBKUe
BCTARKY TIpeJOXpAHUTENel IPH CHATOM HATISDKEHUY, PeMOHTUPOBATh WX
3aMEHATE BRITIOYATENH, PEMOHTHDOBATE JBEPH H 33MKH.

Ec/M HaITpAKeHMe CHATh HEBO3MOXKHO, TO JONYCKASTCA MEHATD IL1aBKUE
BCTARKH TOJ HANpAKeHHEM H NOA HACPYSKOMH, npeaBapyTeIbHO YOeIHB-
IIHMCh B OTCYTCTBHH KOPOTKOTO 34MBIKAHHA Ha AMHHH, TIpu sToM paboraTh
HYAHO B IIPEAOXPAHATENRHBX O9KAX, B JUSAEKTPAYECKHX IIEDIATKAX FMUTH
MOJE30BATLCA HIONAPYIOMHMH FUTEIaMM.

UHeTHTE annapaTypy pPacnpeleflUTeNbHOTO UHTA cAelyeT NPH CHA-
TOM HaNpAXkeHHH. B Tex cayiasax, KOrAa CHATHE HATIPKEHHA CONpMKEHo
¢ OTKIII0YeHHeM GoBMIOro YHeNa 3MCKTPOYCTAHOBOK, DA3pelIaeToS YHCTHTE
annapaTtypy Noj HanpAKeHWEM TPH COOMIOACHHHU CAEAVIOMUX YCAOBHIL:
paboTaTh clefveT B AMANEKTPHYECKIX [epYaTKAaX, CTOA Ha M3OAHPYIOMEM
OCHOBAHHH ¢ ONYIIEHHEIMH 1 3aCTECHYTHIMH PYKaBaMHM Ofe#OH H B I'OJM0B-
Hom yfope; paboTy AOJKHEL BREIIOMHATE ABOS MOHTEPOB, OAHH M3 KOTO-
PHX MMeeT CTelleHb KBaMHGHUKALMH N0 3AeKTpofe3onacHoCTH He HIDKE

III rpymme.



fnasa 10
IKCMNYATAUUA BHYTPEHHUX
NEKTPONPOBOAOK U SNEKTPOYCTAHOBOK
CNELUANDBHOIO HASHAYEHUA

10.1. 3xennyaTaymua BHYTPEHHNX JNEKTPONPOBOROK

INeKTPOTIPOBOAKH — CAHH M3 CaMBIX BAXHEX JIEMEHTOB B 3/IeKTpOY-
CTAHOBKAX. OHM OOeCTeYHBAIOT MHTAHHE BNEKTPOOOOPYAOBAHHSA, TOITOMY
HX 3KCIUTyaTalHMA MMeeT Takoe Go1pmoe 3HAMeHNE.

JKCILTYATALNA 3EKTPONPOBOACK 3aKII0YAETCA B CHCTEMATHHECKOM IIPo-
BEACHWH OPradHW3aqHOHHEX M TEXHHYLCKHUX MePOITPHHTHﬁ Mg TEXHHYE-
CKOMY OBCTYXMBAHWIO H TEKYIIEMY peMoHTY. Texungeckoe oScayuBaHue
AMEKTPONPOBOZOK COCTOMUT B BHIOMHEHUY CNeVIOMIHX onepatuii: ocMoTp
M OIHCTKA JNEKTPONPOBOAKH, NPOBEPKA 3a3€MICHUA, COCTOTHWS H3OMALMKI
IpCBOACE H Kabeneld, a Talcke IPOBEPKA KPEIUIEHHA W HATKEHHAA.

B npoliecce ocMOTpa M 0YHCTKH MEKTPOITPOBOAKH MOXHC OGHAPYRUTh
0BpHEIBBI, YBETHYEHHEM MPOBEC NPOBOAOE WIH TPOCA, NOATEKH MACTHKH
Ha KabersHrx BopoHKax u aAp. [Ipw oamerie BOIOCHHOM IMETKOH yAAIMOT
IBUTB | [PA3E ¢ IPOBOAA ¥ Kabeld, a TAKKe ¢ HaPY/KHEIX [IOBEPXHOCTEHR TpyD
€ 3eKTPOIIPOBOAKON U OTBETBMTEILHBIX kopoBoK. B chIphIX U 0c0b0 CHIpbIX
noMeNeHWAR MPH OUUCTKe NPUMEHAIOT O6THPOTHLI MaTepHal.

[IpH NpoBepke 333eMICHUT OCMATPURAKT 323 MAAIONTHE TIPOBOAHUKH
H WX COSAMHEHHA € HECYIIHM TPOCOM HAW CTPYHOH, MeTaLTHIECKHMH
KopoOKaMH, 10TKaMH, KopobaMH, MeTALTHIeCKHMH 060A04KaMH Kabenei,
TpyBaMH, a TakKe MPOBEPAIOT HANHYHE coeJUHEHMA 3a3eMMIOMETo IPOBO-
AHMKA ¢ KOHTYDOM 3238 MICHHA WIH 333EMIAOLEH KOHCTPYHIIMEH.

PazbeMuLle coeuHeHRA pa3bHpaloT, 3a9umaioT Jo Baecka, cobHpaioT
W 3aTATHBa0T. [loBpeAeHHEE HepalheMHEle COSIHHeHUA MPHBADHBAIOT
MJH [IPUTIAMBAIOT.

CocTofAHNE MAOIALMH IIPOBEPAINT MeTA0MMeTpoM Ha 1000 B He pexe
ofHoro paza B rof. [Ipu 3ToM H3IMEPHAIOT CONIPOTHENEHHE HAOHATHH MEXIY
TOKOBEAVIIHMH NPOBOAHWKAMH, NMPOBOJHUKAMH H 3a3eMIeHHBIMHA 3je-
MEHTAMU KOHCTPYKUME 3aekTponpoboaky. CONpoTHRIeHHE H3OAALMYU
npu TeMneparype 293 K {20 °C) gomeHo 68Th He MeHee 0,5 MOwM. Mpu
COMPOTHRANEHHH HU30AAIMH MeHee (0,5 MOM yyacTkH MpOBOAKH ¢ HH3IKHM
COMPOTVBICHHEM MOAIEKAT 3aMeHe. OCMaTPHBAIOT H3OAALMI TPOBOIOR
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v Kabesteit, TToBpeXAeHHNE YHaCTHH HIOMALHH POBCAOB HIQIHPYIOT XJOT-
YATOBYMaxkHOH HIOLAUMOHHON NeATOH, a B CHIPBIX H 0coB0 CEIPEIX NoMe-
IMeHUAX J1A H3IWIHPOBAHKA IPHMEHAIOT IOAMBRHIWIVIOPHAHYIO JAWKYIO
nenty (TIBX).

B mpoijecce NpoBEpKY KPETUIEHHH OCMATPHBAIOT HAOAATOPH W POTHKN.
HMelomie TPeIIWHH M HaJAKOJIOTHE H3OJNATODH H POJIUKH 3aMeHAOT.
Cnabo yCTaHOBJAEHHbIE M3DJIATODH H POAMKH 3axpernnsior. OCMaTpUBAIOT
aHKepHEIE YCTPOHCTBA KOHLIEBOTO KPETLTEHHA TPOCOBOH NMPOBOAKH K CTPO-
WT&TBHHM 3A€MeHTAM 34aHMA, HaT:DKHEe YeTpoHeTBA M Tpoc. YYacTKH,
MOpaRCHHHE KOPPO3HEH, 3a9MIAI0T M IOKPHEBAKT 3Maibio. JomyckaeTcs
3alUIIeHHBIe TOBEPXHOCTH CMa3HBATh TEXHUYECKUM BasenMHoM. HaTax-
HEIe yeTpoiteTsa ¢ copBaHHOH peasboit saMeHstoT. TIPOBEPAIOT HAASKHOCTh
KPEIUIEHHA TPYD ¢ AMEKTPCIPOBOAKOH, JOTKOB, KOPOGOE, a TakKe NMPHCIO-
cofaeHnH, 3alMITIAKOIHX KabeH OT MEXAHWIECKHX NOBPEXACHHH, ocna-
GReHHEIe KPETUIEHHA MOATATHRAGT, 4 IPH HeOOXOAMMOCTH 3aMEHAIOT.

I MpoBepKH 2AeKTpHIeCKNX coedWHeHHH BHYTPH OTBeTBUTEILHBIX
KopoGOK OTKPEIBAIOT MX KPHIIKH. [IpH HaAM4YUK BHYTPH KOPOGKH, Ha KOH-
TaKTaX W MPCBOAAX BJATH HAH MBUIH TPOBEPAIOT COCTOAHHS YILTOTHEHHIR
KpHIIKK KOpOOKU ¥ Ha BBOLAX B Kopofky. VIUIOTHeHWI, TIOTepsaBIide
VIIPYTocTE M He 06ecnedHBanMHe TEPMETHIHOCTE KOPOGOK, 3aMEHAIOT.
OcMaTpHBAIOT KIeMMBI H NOAcoeIHHEHHRIE K HUM NpoBoaa. CoeJMHEHHA,
HMEWIIHE CIEAR OKUCIEHHA WK OINARNEHNA, paaliHpaloT, 3aYHINAKT, CMa-
BHIBAICT TEXHHYECKNM Ba3eMHHOM H coGHPAIOT. BUHTE M raiikn ¢ copeaHHoi
peanboii saMensoT, OCcMaTPHMBAIOT COCAMHEHMHA, BRIMOAHEHHEIE METOAOM
CHPYTKH, CBAPKH, MaifK¥ M oNpeccOBKH. B coeanHeHnAN, MMEICIIHX oBrope-
NI WIH TOBPEXIeHHNN oM M30IAITHN, CHHMART HAOAAIHIO, YCTPaHIoT
NPHYMHY HAPYIIeHHWA KOHTAKTa (3a4YMITAIOT M NPONAaHEAIOT, OIIPECCOBEI-
BAKOT M T. 1.} U BHOBb M30AMPYIOT H30AAIHOHHOMH NeHToH. B chipkix K ocobo
CHIPHX MOMEIEHUSX COSAMHEHVA MA0IHPYIOT MIOKPRTHEM [TOMHXIODBHHU-
JIOBEIM JAKOM ¢ NOCIEIYIOMmeH HAMOTKON TPeX-4eTHPEX CJIOEB [OIXIOPBH-
HIIOBOH JTHIIKOH HAONALMOHHOMN JEHThL

Ecau ocmoTpoM o6HapyXHBaIOT ocnabieHHHe (¢ GOALIIMM 3HaUYeHNeM
mpoBeca) VHacTHH NPoBOAKH, To IPOBEPAIOT HaTmkeHHe. TIpH HeoBxoauMo-
CTH Y9aCTKH ¢ GOABNIMM NPOBECOM NEPETATHRAIOT, CTANBHEE TPOCKH HATA-
TMBAIOT A0 MHHHMAaNBEHO BO3MOXHO# cTpensl npopeca. TIpH 3TOM YCHITHE
HATAKEHHA He JO/DKHO TIPEBHIATH 75 % pasphIBHOTD YCWAFA, AOIycKde-
MOTO V1A JaHHOTC CedeHMs Tpoca.

10.2, 3xkcnnyaTayus oCBeTMTEABHBIX W 06TyYaTenbHbIX YCTPOHCTB

W3 anexTpooGopyAoBaHNd, HCTOABIYEMOro B CeXbCKOM Xo3ficTae,
OCBETUTENLHEIE M OOMY9aTeEHEE YCTAHORKH — CAMBIE MHOTOYUCIECHHREIE,
XoTA M moTpebasioT oxono 10 % Bceii 3aTpayHBaeMoii B OTPACIH IEKTPO-
SHEPrHHM. JAEKTPHYECKOE DCREIMeHne HAPAAY € APYTHMH YCTPOMCTBAMHK
co3AaeT KOM(OPTHHE YCIOBHA LI paGoTalolMX U NOAMKHTEALHO BIHAET
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Ha MPOU3BOAHTEMLHOCTE TPYAA; NO3BOAAET NOAJEPKHBATL PAllHOHANbHbIE
PEXUMH TPOTEKAHNA PASA TEXHONOTHYECKIX MPOLUECCOR H CIOCOGCTEYET
YBETHIEHHWE) BBOTYCKA TIPOAYKLIAW.

BKCIUIY&THJJ,HF[ OCBETHTEIBHRBIE H DGJT)"-IaTEﬂ]thD{ ¥YCTAaHOBOK 3aKAK4d-
eTCA B CHCTEMaTHYeCKOM NpoBeAeHHH OPTaHH3ALHOHHEIX M TEXHHTECKMX
MEepOTIPHUATHE N0 coB/MOIEHWED PeXMMOB OCBEIEHHA W OBMy4eHHA, a TaloKe
0 CHHMEHHIO SHEPTO3aTPaT M YWIYYIIEHHI0 HX TeXHHKO-3KOHOMHIECKHX
noxasarenei.

Ha MHOTHX celbekoXoadficTheHHEX o6bekTax UCTIONb3YIOT elle Mek-
TPOOCBETHTENBHEIE YCTAHOBKH, BHITIOMHEHHEIE TIO YCTAPEBIIUM NPOSKTAM.
JKCILTYaTALIMOHHNI TlepCoHaN AOMKEH CHCTeMaTHYeCKH BHEZPSATh MPO-
IPECCHBHEIE HCTOMHHEH CBETA H CXEMEI YIIPARIEHHA HMH, T. €. KOPPEKTH-
POBATH KOMILAEKTOBAHHE 3AEKTPOOCBATHTENBHBIX YeTAHOBOK. 3aMeHa laMTl
HaKa/lMBAHHA Ha Ta3opa3psAiHbe, HMeUe MPH OAHHAKOBOH MOIHOCTH
B 5...6 paa GOMBIINIL CRETOBOMH MOTOK, MOBBOMAET MOBRICUTE OCBEIEHHOCTh
paﬁom MEeCT B C3KOHOMMTE 3HATHTEABHOE KOMHYECTBO 3IEKTPOSHEPIHH.
B npouecce 3KCIUTYATAITHH CBETOROH MOTOK K KOHIY CpoKa caybn cHinxa-
eTCA Y JIAMTI HAKATHBAHWA Ha 15 %, MoMHHeceHTHRMX — Ha 45, JaMII THIIa
AP — Ha 30 %. HecBoeRpeMeHHAA 3aMEHA JAMIT MOXET BRI3BATHL Heob-
XOAMMOCTE B YCTAHOBKE HOBEIX CBETOTOYEK, 9TO IIPHBEAET K YBCNHICHUIO
noTpefsieMoif MODTHOCTH.

Paa notosHTenbHbIX 3¢gpeKTOB JaeT aBTOMAaTHAAIUA pABOTH OCBeTH-
TeNBHHX YCTaHOBOK. [IPH 3TGM ZOCTHTaeTcd 3KOHOMHA 3JeKTPOIHEPTHH,
YBETHIWRAETCA CPOK CyXOH JaMIl, 00ecNeTHRAETCA ONITHMAMLHEN DEXUM
OCBEMEeHNA H Ap. /i aBTOMATH3A1IMH YIPaBACHHAA HAaPYKHBIM OCBeIe-
HHEM MenoabayioT dotopene AQ, OP-2, OPM u ap. Taxue annapaTe MOKHO
DPHMMEHATD A BHYTPeHHUX YCTAHOBOK, 00eceMHParolINX HelpepEHBHOE
OcBeleHHe NOMeIeHAA B HOYHOH Nepuo, a TAKoKe A/ YITPABIeHHA ZeXyp-
HbIM oceemeHneM. IIpy noMomm nporpaMMHbx pene Bpemenn EC, 2PBM
ofecTeuUBaoT pauMoHATEHEE THKAERL BRIKYEHUA — OTKIHYEHUsT 0CHOB-
HOTO H JeXYPHOro oCBEIIEHHA, COTMACOBAHHEIE ¢ TEXHOAOTUYECKHMH TPO-
HeccaMH Ha 0ObeKTe. UM NeHTPaIN30BaHHOIO YIpaBleHHA oCBelleHneM
B TMOMCIECHUAX XWBOTHOBOAYECKHX (PEPM W KOMILIEKCOE pazpaboTaHH
CXEMEBI MMITYJIBCHOTO TEAEYIIDABIEHNA IO IDOBOAAM HH3KOBOJIRTHRIX BO3-
JYIIHEX AMHHH.

JMeKTpHEECKHE JaMIIE, 0co0eHHO AaMOB HAKaANBAHWA, 09€Hb TYB-
CTRMTENRHH K Koaebanuam HaNpAXKeHHA. l'lpn MOHAXNENHHA HaTIpAKEeHHA
CBETOBAHA OTA4A4YdA HX PERKO CHIDKACTCH, 8 IIPpH INOBBIMEHHH — l(aTaCTpO(i)H-
YeckH MagaeT cpok cmypxkbel namnel. Ecmy HanpaueHWe BEMIe HOMHHANE-
Horo Ha 10 %, To BMecTo 1000 u saMma eyt 300 4. YTo6H YCTPAHUTD
NepeHANpAKeHHe B OCBeTHTeNBHEX CeTAX, CBOEBPEMEHHO PerylHpyIoT
HANpPsIKEHUE CWIOBLIX TPAHCHOPMATOPOR M NMPMMEHAKOT PA3IMIHEIE Orpa-
HUUHTENH HAMPAKEHH: ABTOTPAHCHOPMATOPHEE, THPHCTOPHBIE WIH PEiH-
cTOpHBE. OHU MOTYT paBioTaTh B pesdMe cTabHIH3ALMH HH OrDaHHYEHHA
HapsKEHHA ¥ CPYIN JdaMIl.
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DKOHOMHIHOCTE pabOTH 3JIEKTPOOCBETUTENBHEX YCTAHOROK 3aRHCHT
OT COCTOSAHMA OTPAXAIOIIMY IOBePXHOCTEH MOTOAKOB M CTeH MOMEIleHHH,
NoBepXHocTell JaMI H CBeTHARHUKOB, a Tak#ke OKOH MoMelleH. Hanpu-
MEPp, B MOMEMEHHH ¢ TOGENEHHEIMH MOTONMKAMM U CTeHAMU KO3ddmmenT
OTPaKEHHA COCTABAAST 75 %, a TaM, [Ae MOBEPXHOCTH TFOKPHTH MHUIEIO KA
He OIITYKaTYPeHH, KoxpGHIHEHT OTPaXeHNA He TpeBrmaeTt 10 %. [loBepx-
HOCTH MOMENEHHH TpebyeTeA YHCTHTD, YTO OCYUIeCTBAAT X03AHCTBEH-
HBle CAYIKORI TPEAIPHATHSA [0 Mepe HeobxogumMocTy. CHeTHABHMKH MOIOT
BJIEKTPOMOHTEPH (HAaNpAXKeHHe OPH 3TOM OTKIIOYAIOT): B NIGMEMEHHAX
¢ GOMBITUM BELACEHHEM NEUTH (MeNBHHMUE) — 4 pasa B MeCALl; ¢o CpeaHHM
BRIZIC/IEHHEM MBAH (ITHUHMKK) — TPH PA3d B Meoill, ¢ MANBIM BhIeNeHHEM
MBUIH (KHEOTHOBOAYECKHE MOMEMIEHTA) — 2 pasa B MecHll, B TOMeIeHHAX
€ HE3HAYHTENBHEM BhIAEJEHHEM MBUTH M B YCTAHOBKAX HAPYKHOTO OCBEIe-
HHA — TIO Mepe HeoGX0AHMOCTH, HO He pexe OJHOTO pasa B 4eTHpe Mecala.

[TpoN3BOACTEEHHAS SKCIUTYaTALHA OOMyYATEABHEIN YCTAHOBOK HHpa-
kpacuoro oforpesa (CCIIOL, JMarsMKQ, OPH, 30, OPK-2, O¥-4 u ap.),
faxrepummauore Aeiicreua (OBY, OGH, OBHY u Ap.), a TalcKe KOMOHHUPO-
BaHHLIX obmygaTeneil (MKYD, «jlyd» H Ap.) HMeeT CBOM 0cobeHHOCTH. A
Ka¥JoH YCTAaHOBKH B COOTBETCTEMH C MHCTPYKIIMAMH COCTARIAT TpadpuK
M pexuM patoTel. O6MyIeHHOCTh KOHTPOARPYICT yhHMeTpoM. Hamyyaeman
yJTbT]Jaq)HOJIETOBaH pPagHaOMA 3aBHCHT OT MIOABOAMMOrO K JaMIT€ HallpAe-
HHA; TIPH OTKJIOHEHHH ero Honee YeM HA 5 % BHOCAT INONPaBKH B PeXXUM
o6aydenia. O6EMUHO 3TO BHIOMHAKT SKCIePpUMEHTATLHO, T. €. 10 NoKa3a-
HUAM yYdHMeTpa TOAGHPAIOT PAIIHOHAABHBIN pex#M paboThl kaxAoH yoTa-
HOBEKM.

[lo Mepe cTapeHMA MyYUCTHIH [IOTOK IaMI CHIDKAETCA, H B CBAZH € 3THM
MPOMOPLUHOHANBHC YERTHYHBAETCA MPOLOKUTENBHOCTE &XeCYTOTHOTO
obaygennn. Ecav HHTEHCHBHOCTE OBAYYEeHHA, COANABAEMOrO AAMIIOH,
yMeHBIIVIAcH Oosee yem Ha 30 %, aaMIty 3aMeHsIOT HOBOHH,

[Tpu paBoTe ¢ oBAYTATENEHHMHM YCTaHOBKAMH ClefyeT cobmoaaTs clle-
HATBHEIE MePhI TPEAOCTOPWKHOCTH: COKPaMlaTh 06MyUeHHOCTE Ha YPOBHE
AG 2 M OT noAa, 3KPAHHPOBATE TAMITH, TTEPHOAHYSCKH TPOBETPUBATE TTOME-
MEeHWe AMA yAaneHna W36BITKa 030HA M OKCHJIOB A30Ta, 3alHMAThE OTKPhI-
THE YYaCTKH Tefla 0OCTYKWBAQIIETO TEPCOHATa OT 00AYYEHHA B pAME-
HATL 3AMMTHEE 0YKA U3 ZLIMTATOrO CTEKIIA.

TexHHuecKas SRCTUTYATAUMA OCBETHTENBHEIX W 0fTyUATENEHEIX YCTAHO-
BOK 3aKMOYaeTCsl B CMCTEMATHYECKOM BHITTOMHEHWH TEXHMYeCKoro obcry-
SHBAHUA U TEKYIIEro DEMOHTA € LeNBI0 MoAAePKAHHA BEICOKOH HajeKHo-
cTH ofopyacBaHUA.

TexHHYECKOE OGUTYH(}[BaHHE IPOBGAAT B IVIAHOROM NOPAAKE OAHH pas
B 3...6 Mec HA MECTE YCTAHOEKH CEETHIBHHKOB M obnydaTenei B nepu-
OZE! TeXHOMOIMYecKHX T1ays. Thnosoii ofbeM paboT BIIIOYAET CAEAYIOLIME
oblIne AN BeeX YCTAHOBOK OMepalldH: H3MepeHHe ocBelleHHOCTH (o6ry-
YeHHOCTH) B KOHTPOABHHY TOUKAX; OTUCTKY OT TIEUIH M MPSIaH; MPOBEpPKY
paboTocnocoBHOCTH YCTAHOBKN; MPOBEPKY COOTBETCTBUA NAMI THITY CBe-
THABHUKA (00MyyaTena); 3aMeHy CTEKON, MMEHIUX TPEIWHE WY CKOAH;
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TMPOREPKY COCTOAHMWA NMaTPOHOB M 3aYMCTKY MX KOHTAKTOB; MOJTAKKY
OCTAGERITUX 3HHMOR; TTPOREPKY COCTOTHUS MROIAIMHM OPOROADE B MeCTe
BBOJaA B apMATYDY, a Taloke HaJeXXHOCTh IPHCOSTUHEHHA HYIeBOro IPoBoa
K 32KHMY Ha KODITyCe CBETHIbHHKA (ofayyarens),

B ¥CTAHOBKAX C I‘aBOPaSPHAHHMH JAMIMAMH JOITOTHUTETBHO BRITNNOJTHATOT
TeXHUTecKoe 06CTKMBAHNE TYCKOPeryAupyIomeli anmapaTyphL.

Tekymuit peMOHT CBETHILHHKOR M O0Iy4aTeILHEIX YCTAHOBOK OCYINecT-
BJIAIOT B IIAHOBOM MOPAAKe OZHH pa3 B 12...24 Mec Ha MecTe pa3MelleHHA
CBETHARHHKOR W ofmyuaTeneit WAKM 8 MacTepckoil. Jina Beex sMoB ofmyya-
TeJIeH H CBEeTWIBHMKOR TEKYIIMI PEMOHT HMeeT CeAylolie o0mue onepa-
IIHM: OUMCTKY YCTAHOBKH,; Pasbopry CBeTHALHUMKOB (obayvaTeneii); BHAB-
JeHHe HEHCTIPABHOCTER M MIX YCTPAHeHHe; IIPH HeoOXOAMMOCTH BRTIPABKY
H OKPACKy KOpIIyca CBeTHARHHEKA (oOaydaTe/n) ¥ aKpaHHPYIOIIelH pemeTk
Senolt smaneie; c6OpPKY CXEME! YCTAHOBKH; NTPOBEPKY CONPOTHEACHHSA H30-
AAUMH TIPOBGAOE H paboTOCNOCOGHOCTH IAMIT; YCTAHOBKY MX B CBETUIEHHK
(ob6myvaTens); NPoBepKY paboTocnoco6HOCTH YCTAHOBKHM H codfaBaeMoit
€10 OCBEMEHHOCTH (0OMyYeHHDCTH).

B yCcTaHOBKAax € ra3opaspAgHEIMU JaMIaMW BHITIOAHAIOT CIEAyomne
AOTIOIHHTENBHBIE paﬁom: TRPOBEPHIOT COCTOAHHE 3AMWTHOrG CTEKMA ANH
pelleTKH, HCIPaBHOCTh Pe3NCTOPOoB, KOHASHCATOPOB H APOCCeis; Opo-
BepAKIT M ([pH HeOBXOANMOCTH) BOCCTAHABIHBAIT paborocnocofHocTs
MYCKOPErYIHPYIOMEH annaparypel.

I cBoeBpeMeHHOTO YCTPAHEHMSI OTKA30B OCBETUTEABHEX U ofmya-
TeNILHRIX YCTAHOBOK B XO3AACTBE AGIKHA OEITHL 3amacHee 9acTH (B Npo-
eHTAX OT YCTAaHGRIEHHOTO YHCIA): JaMIbl HakanHsaHua — 100; rasopas-
pAAHEE JaMike — 20...40, TaTpoHE — 2; ¢TapTephl — 6; Apocceny — 3;
3aMATHHIE CTeKAa — 12; YIVIOTHUTebHEE Kobua — 20, CocTap 3anacHbIX
YacTeH MOTIOIHAIOT EKEroHo.

10.3. 3kcnayaTauun neKTpOHarpeBaTeNbHbIX YCTaHOBOK

B aXcInyaTaio sAeKTpOHATPEBATENBHEE YCTAHOBKH IPHHUMAET palo-
JafA KOMHWCCHS, B KOTOPYIO BXOIAT NMpeACTABHTEMH NMOCYAapCTBeHHBIX cmyih
SHEPreTHUECKOTO M MOKAPHOTO HAAZ0PA, 3MeRTPOTEXHUTeCKONH CMyKGH
XO03AMCTBA, CTPOHTEABHO-MOHTAKHBIX H APYTHX OPraHH3amuii. KoMHcCHA
TIPCBEPAET: TEXHHYECKYIO JOKYMEHTAUMIO (YTBEPKASHHRIH NPOEKT, NacTIOpPT
3JeKTPOHATPEBATENLHOTO YCTPORCTBA, AKTH M3MEPEHHA COIPOTHEIEHAA
H3OMAUMY, COMPOTHERASCHUAA 3a3eMAAKMUX YCTPOHCTE H 3/1eKTPHYECKOTo
NOTEHUHAAA HA NOBEPXHOCTH JNEKTPOHATPEBATENBHOIQ YCTPONCTEA);
COOTBETCTBHE BHIIOMHEHHEX paBoT TpefoBaHHAM TIPOEKTa ¥ HOpMATHBAM
o 3NEKTPo- M okapobeaonacHocTH; pafoTocnocobHOCTE YCTPOHCTEA,
COOTRETCTBHE MOTPeHNAeMOii MOITHOCTH H TEMIIEPATYPH HATPERA NACTOPT-
HBIM JAHHBIM. Pe3yneTaTel paboTe KOMHCCHA OPOPMIAET AKTOM.

[IpousBOACTBEHHAA SKCIUIYATAIIHA 3JIEKTPOHATPEBATENBHBIX YCTPONCTE
HAaOpap/icHA Ha MOBHIIEHHe HX TEXHOJOTHYecKoH M 3HepreTHYeckoil
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adpexTrEHOCTH, C 3TOl LenbI0 aMeKTpOTEXHHYecKan cyxkba (9TC) kop-
PeKTHpYeT KOMILIEKTOBAHME 3JeKTPOHACPeBaTeNbHEX YCTPOMCTE, nmod-
BfupaeT Takue pexxUMB paboTH, NpH KOTOPBIX YAOBAESTBOPAIOTCA ATPO3O-
oTexHudeckye TpeGOBAHNA [I0 TEMIIEPATYPE HATPEBA, a TaroKe TpeloBaHus
YHEPrOCHCTEME! 110 HCNOMB30BAaHHAI0 BHEMMKOBOH HATPYaKH.

PalHoHANBHOS KOMIDIEKTOBAHHE 3/IeKTPOHArpeBaTeNEHBIX YCTPOKHCTE
NO3BOAAET B MOAHOH MEPE PEATHIOBATD MX NOTEHIHAABHEE BO3ZMOKHOCTH,
Baarozaps npocrore Nepeaady sAeKTPHYecKO 3HePrUH TaKHe YCTPOMCTRA
MOXHO pacmofaraTh HENOCPEIACTBEHHO B 30He 0BoTpeBaeMoro obOLeKTa,
OHH B COCTOAHHM MOAZSPHHMBATE ONTHMAJbLHEIE TEMMEpaTYPH H CO37a-
BaTh JHOOHE COUETAHMA TEILTOOTAAIIINX MOTOKOE (KOHBEKIMS, HIMyYe-
HUe, TEMMOTPOBOAHOCTR). TIO3TOMY A7 CEeNhCKOXOAAHCTREHHRIN 06hek-
TOB ¢ HEGONBIIOH ITOTHOCTRID TETAOBMX Harpysok (dhepMul, HeOGonhuHe
HHBOTHOBOTYECKHE KOMIVIEKCH) TPHMEHAKST AeleHTPATH30BAHHBIE CXeMBL
anekTpoTeocHafkeHMs. [IpU 3TOM He TOMBKO COKPAMIAIOTCA KAMHTANOB-
JAOKEHHA, HQ M 3KOHOMHTCA JIEKTPOSHEPIHA, Henoasaosanme HEHTPATh-
HEIX SAeKTPOKOTEARHLIX OIIPABZAHO MHIIE Ha KPYITHEX XKHBOTHOBOATECKIX
KOMILIeKcax. B cHcTeMax ofecnedeHIA MUKPOKIMMATA JKUBOTHOBOATIECKITX
noMeleHHi cpeAcTBa MeCTHOTO 3ekTpooborpepa Boaee adpeKTHRHEI, YeM
YCTAHOBKM 06MIErc BOIAYIIHCTO OTOIVEHMA. HanpuMmep, 3aMeHa 2MeKTpo-
Kanopu{epHEX YCTAHOBOK Ha 3/IeKTpoofoTpEBAEMEIE TIONE B CEBMHAPHHKE-
MaTOUYHHKE TO3BOAAET B 2...3 paza CHH3NTE SHEPro3aTPaTH Ha CO3JaHHe
TpefyeMors MUKpOKIHMATA.

TpaBUIBHEM BHGOPOM pesciMa paboTH 3MeKTPOHATPEBATEABHOTO
YCTpOICcTBA O0ECTIEYHBAETCA HE TONEKO CODMIONEHHE TEXHONOTHYECKHX
TpeOOBaHMH K Harpery, HO M BEIpABHHBAaHHME IpadHKa 3NEKTPHYECKOH
Harpy3k#. C Ledblo BHpaBHUBaHHUA TpadHKa 3AeKTpUYecKod HATPYIKH
OTKJIIOWAIOT SEKTPOHATPERATENBHOE YCTPOHCTBO B NIEPHOAB YTPEHHETO
U BEYEPHEr; MAKCHMYMOE, a B CXeMy (KOHCTPYKIIHIO) €ro BEROAAT aKKy-
MYAATOPH TEIL10TH, KOTOPHE BHIMOMNHAIOT B BAJE TeIUICH30IHPOBAHAKNX
BOAAHLIX BAKOB HAM CepASTHWKOB H3 TBepibIX TETMOAKKYMYIHDYHIHX
MaTepHanok (kMpnud, HeToH M Ap.). HeobxoauMuil o6heM TemnoakKyMmy-
JHDPYIOMEro MAaTEPHANa 3aBMCHT OT BNAa TpadUKa TernonoTpefneHns,
TeMA0EMKOCTH, Haubonseit TeMIepaTyphl Harpesa (3apAga) M HAWMEHE-
Imeif TeMOepaTypsl oXnakAeHHA (pa3paja) MaTepHana, a TaloKe oT IIPoAoa-
HUTENEHOCTH OTRAIGYEHHS 3MeKTpOHATpeBaTeRHOTO YeTpobieTsa, Hau-
Gonee IKOHOMWYHE YCTPOMCTBA ¢ TBEPARMY TEIIOAKKYMYANPYIOIUMH
MaTepHAIAMH, OTK/MOYaeMEle JIMINE B YTPeHHEE H BedepHIe Yack TTHKOBEIX
Harpy3oK. Ytofeu ofecnedn s 384aHHMA PEXHM BEAKYEHHA-OTKIKOYEHHA
H TpefyeMuEle NapaMeTPH TEILIOHOCHTEA, TEIUIOAKKYMYIHPYIOUHE 3eK-
TPOHAIPERATEILHEE YCTPOWCTRA cHAMKAIOT ARTOMATHYECKHM DECYIMPORA-
HUEM MO0 TEILIOOTAAYE M TI0 rpa@WKy Harpy30K SHEPrOCHCTEMH.

I'paMoOTHafl IKCILTYATALWA 3HeprocSeperaolliix CHCTeM 3HeproTeIvios-
HaleHW NO3BOIAST CHUAHUTE YCTAHOBISHHYIO MOIIHOCTE SMEKTPOHATPe-
BATENBHOTO YCTPOHCTBA W PACXOf MMEKTPOSHEPTHH. JUTA 3TOTO IPHMEHAIOT
TENA006MeHHRIE CHCTEMEB BEHTWIALMH, HCTONBAYIOT TEIIOTY 3EMAM HAK
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COMHLA W APYTHE HETPAAVLIMOHHEIE UCTOUHHKH 3Heprun. B npocTeiimmx
TEooBMeHHBIX CHCTEMAX 3aTPA3HEHHBIH TEIUkH BO3AYX eped yIANEHHeM
M3 IOMEeMEHHA NPOITYCKAICT Yepes TelnooOMeHHNK, B KOTOPGM OH OTAAET
3HAYHTENALHYK JOJIK cBoeil TenNoTh MPUTOYHOMY XOMOAHOMY BOZAYXY.
Penpprynanus 30 % oTpaBoranHoro Bosgyxa cHmkaer Ha 20...30 % pac-
XOf SHEPIMH Ha OTOIUIEHHE ¥ BEHTHAALMIO.

TexHW4eCKas 3KCIAYATALMS 3N€KTPOHATPEBATEABHHIX YCTPOMCTB
HallpaRIeHa Ha NOAAEPKAHHE HX BRICOKOH HaJIEKHOCTH ITYTEM CBOSBDEMEH-
HOTO M Ka9eCTBeHHOTO NpoBeleHHA TeXHHIECKOTo 06Ty KHBaHHA U TeKy-
IOEero peMOHTA.

TexHnueckoe GOCTKHBAHHE MPOROIAT B TUIAHOBOM TIOPAAKE OAHH pas
B Z[Ba MecsT1]a Ha MeCTE PAIMEIIEHUs SNeKTPOHATPEBATETRHOTO YeTpoileTna,
fe3 AeMOHTaXKa M pa3bopky K Oe3 HAPYINeHHA X044 TeXHONIONHYECKHX IIpo-
neccoB. THNOBO#H cocTas paGoT, 61K ANA BCeX BUAOB YCTPOMCTE, BKAO-
YaeT CHeyIoUHe ONIEPALIHH: OYMCTKY CHAPYKA OT TIBUIN M IPA3H; IPOBEPKY
M IIpH HeoBXOAMMOCTH 3aKpeIVieH e KOHTAKTHEIX COeaUHEHHH; MpoBepKy
HCITPaBHOCTH 3a3eMIEHHA; BRIIOYEHHE YCTpoiicTEA B paoTy H NPOBEPKY
COOTBETCTEMA €€ NAPAMETPOB 3aAAHHEIM.

Tekymuii peMOHT BHINONHAIOT eXEeTOAHO, 6e3 AeMOHTANA YCTAHOBKH,
HO C 9acTH4YHOH pasfiopkoil. PeMOHT aJIeMeHTOR HarpeBaTeNsHoro BaoKa
¥ HACTPOMKY anmnapatypbl aBTOMAaTHKH Iefecoofpa’sHo BBIMOJHATH
B MACTepckoil. Jind Bcex YCTAHOBOK oGIMAMK SyAyT CASAYIOUWE OIepa-
IMM: O9HCTKA OT MEUIH M 3arpA3HeHnd; pasbopka H obecmedeHne AOCTYIIa
K OCHOBHEIM Y3/laM ¥ ACTAAAM; YCTPAHCHHE HEHCIPABHOCTER; NPOBEPKA
paBoTocnocoSHOCTH CXeMBl YTIDABASHHA; H3MepeHHe CONPOTHBAEHHA H30-
AANMY HATPEBATENLHLIR 37IEMEHTOR ¥ IEPEXOAHONO CONPOTUBIEHHA A236M-
JAeHHA; BIIOYEHHE HArPeBaTelbHOTe YCTpoiicTEa B paloTy ¥ MpoBepKA
COOTBETCTBHSA ero MapaMeTPoB TpelyeMEIM 3HaUeHHAM BO BCEX PEXMMAaX
pabors. TIo OTASABHEIM BUAAM 3EKTPOHATDEBATENBHEX YCTPOMCTS BHITION-
HAKT AOTIOHHUTEIBHEE PAGOTEL

[Tpm sxcnayaTanmM 2IeKTPOHATPEBATENBHEIX YCTAHOBOK CIEAYET YYH-
THEATh 0COOEHHOCTH WX KOHCTPYKUMH M obcnyxkueanuAa. Tak, B BOgo-
HATPEBATELIX EMKOCTHOTO THIA clefyeT Haberars yeTAaHOBKM BeHTHIel
Ha BoAOpa3bopHOM TPYGONPOROAE, ITO IPO3UT B3DHEBOM BOAOHATPERATENS,
B 2neKTpOAHEIX KOTNAX CIEAYET ONacaTheA BEIHOCA SMEKTPHYECKOro MOTeH-
IHANa ¢ oTBpaeMol Bofoit. B anexTpokanopudepax HEOSXDIMMO CASJHTh
3a MCIOPABHOCTRY GIOKHPOEKH, NPEIATCTEYIOWEH BRoYeHne T3HOR npu
OTKAIYEHHOM BeHTHITope (haaxxosoe pene).

10.4. IKcnnyaTalus SASKTPOYCTAHOBOK B }MBOTHOBOMICTRE

JomycTiMoe HanpAXeHMe NMPHKOCHOBEHMA AJA KPYIMHOTO pOraToro
CKOTa OYEHL Mano (24 B npu BpeMeHH AeiicTsuA Honee 5 ¢). Kpome Taro,
ec/H KOPOBH NOIAZA0T 107 Hanpakenue 3...4 B, y HMX CHIDKaeTcd Hajoit
MOJIOKA, TIPHIEM 3TC CHIKeHHe AocTHraeT 40 %. [IoaToMy K YCTPOHCTRY
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MEKTPOYCTAHOBOK B HBOTHOBOIUECKHX MOMEIIeHHAX MPeTbABIAKT 0C0-
6re Tpe6oBaHHA. UTOOH YCTPaHHTL BOIMOMHOCTE NOABNEHUA B LEIAX
3aHY/IEHHA HAIPOKEHWA OTHOCHTEIBHO 3EMIIH, K CHMMETPHYHOCTH HATPY-
30K 10 $azaM NpeBABAAOT BrIcOKHE TpefoBamma. Jns sToro HA depue,
KaK NpaBHa, MPUMEHANT 3NeKTPOTIPUEMHUKH B TpeXdazHOM HCTIONHEHHH,
Jonyckaered MCIOABE30BATE GIHOGa3HEIE HIEKTPONTPHEMHNKH MOIMHOCTERIG
He Gosee 1,3 kBT, BIUIOYaEMHE HA AHHEHHOE HAOPSKEHNE, H MOIHOCTBIO
0,6 kBT, BrnouaeMule Ha dasHoe HampsokeHre, OCBeTUTENbHAA HATPY3Ka
Ha depMax Jo/DHHA pAaBHOMEPHO pacnpefelaThed Mo BeeM pazam.

TTycKORYIO ¥ 3allIUTHYIO aNNapaTypy aAeKTPOYCTAHOBOK PeKOMEHIYeTCA
pa3Memarh BHe IOMelleHMH, B KOTOPHX COAEDKATCA KUBOTHEE U MTHIA.
[Ty IETH W KHOTIKH YTIPABICHAA YCTAHABAMBAIOT HETOCPEACTBEHHD ¥ pabo-
YUY MAMMH. EcAH HEBOZMOIKHO PACTONOMHTL ANMAPATYPY YHpPaBRieHUA
B CHELMANBHEIX IOMEMeHNsX, IPHHHMAIT MEPH AJA 3adUTH €€ OT Bo3-
AeficTEMA OKpyxalommed cpeall b0 WCNONB3IYIOT 0BOPYAOBAHHE COOT-
BETCTBYIOLIEro NCIIONHEHUA, YAOBJIETROPHIONIEE YCIOBHAM OKPYAKOmeit
cpensl. B sKUBOTHOBOACTBE HYXHO MPUMEHATh INeKTpooBopy oBaHue ce-
IMATBHOTO CEeMbCKOX03ANCTBEHHOTO HCNIOMHeHUA. JOMycKaeTca HeMonb3o-
BaTh 0GOpYAOBAHME OBENPOMHIULTEHHOTG HASHAYEHHA XMMOBNATOCTOMH-
KOTO MCTIONMHEHHA.

Yrobbl CHHANTE BOSMOMHOCTE TIOPAXKEHUS SN KTPHYECKAM TOKOM Mol
¥ JKHBOTHHIX, Ha depMax MOXHO NPUMEHATH 3IeKTpHUecKHe BOAOHATPERA-
T&JH TOJABKO HIEMEHTHOIO WIH HEKTPOIHOrO THIIOB MPOMEIIUIEHHOTO IMpo-
H3BO/ICTEA.

BoZoHArpeBaTeNM 3NEKTPOHOTO THIA JOMYCKAKTCH B SKCILTYATAIIMED
0BOPYAOBAHHEIMH BJNOKMPOBOYHMM YCTPOMCTBOM, HCKAKMAKNOHM OTKPEI-
THe BOAC3200PHOTO KpaHa J0 OTKIIIEHHA BOAOHArPEBATEAA OT CETH.

JliA 3alIHTH OT MOPAKEHNA NMeKTPAYecKHM TOKOM B ceTAax 380/220 B
€ 333€MICHHON HEHTPaNb0 META/UIHYECKHE J9acTH 3neKTpoobopyaoBanus,
KOTOpHE B pesyArTare Npobod M30MILHM MOFYT OKA3aTheA MOA Hanpd-
MeHHeM, TIPHCOSAMHAIT K HyneBOoMY npoBofy (3anyaswor). OgHako
Ha 3aHyAeHHOM oOGOpPYAOBAaHHH HMBOTHOBOAIECKHX ¢epM NpH Tpoboe
M30AAUMY {0AHOGDAIHOM KOPOTKOM 3aMRIKAHHH HA KOPIyC) Tiepepacnpe-
AENAeTCH TaflEHNe HANPAKEHNUA MeX Ty $ajHeM 1 HyIEeHHM NPOBOAAMH.
[IpH 3TOM Ha HYIEBOM MPOBOAE OTHOCHTEABHO 3EMAH MOABAAETCH HAMPA-
seHne Gonee 65 B. Bee 3aHy/neHHoe 0BopyAOBaHHe {METAIAGECKHE TPY-
6ONpOBRGAR], TPAHCTIOPTEPH AJIA Ppazfady KOPMoB, YOODKH HaBO3a H IpyrHe
MANMIAHL 1 MEXAHHAMEI, K KOTODBEIM MOI'YT IIDHKaCaThCH }KH.BDTHBIC) Oxa-
3HIBACTCA MOZ, HeJOMYCTHMEIM HampakeHHeM NpHKOcHOBeHML. Jna atoro
MeTA/LTHYeCKIE KOHCTPYKLMY, K KOTOPHM MOGIYT NPHKACATHCA KHBOTHEHIE,
HAJENEHO0 HAGMHPYIOT OT KOPIYCOR 3IeKTPOOGOPYAOBAHIA, HIEKTPOAITIIapa-
TYPH, T. €. OT HYIERCTO TPOROAA 3NEKTPOCeTH. JIIA 3TOT0 B OTBETBACHHAX
OT MAPMCTDAABHEIX THHUI BOJONPOROAOR K ABTOTIONAKAM, K BAEKTPOHATDE-
BaTeNAM M APYTHM JJIEKTPOMPUEMHUKAM, CBA3AHHEIM ¢ BOACTIPOBOAAMH,
B BaKyYMIPOBOAAX ACWIBHHX arperaToB yCTaHABAHBAKT H3OAHPYIGILME
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BCTaBKH, JAMHY BCTAaRKH ONpeAeNAlOT pacqeTOM, HQ Ha Tpybonpoeogax
€ TOKOMPOBOAMIHMH MUIKOCTAMY OHA J0/LKHA OHITE He MeHee 1 M.

Haonupyloliie BCTABKY cHCTEMATHYECKY, He pesie nIHOTO pasa B rof,
IPOBEPAIOT HA YHCTOTY M LEAOCTL BHYTPEHHEH M HADY:KHOH NMOBEPXHOCTEH.
Leny A8 MPUEAIKH CKOTA, KOPMYIIKH, TIOWIKK B JPYTHE 9acTH 0bopyaoBa-
HUA $epM, K KOTOPbIM BO3MOKHO HeloCPEeACTREHHOe KACAHHE JKHBOTHRIX,
PEKOMEHAYETCA HM3rOTOBAATE M3 MIOAAIMOHHOrO Matepwana (HeiinoHa,
IDIACTMACCH H T. I1.).

Opnaxo o49€Hb 9acTo TOAHYIC H3OMALMIO METAUTHYECKHX KOHCTPYK-
UMl MUBOTHOBOAUECKHX MOMEIIEHWH 0T 3MeKTpooBopyIoBaHHA H HYTe-
BOTO OPOBOJA HIEKTPOCETH BRINOIHUTE MPAKTHUECKH HeBOIMOKHO. B aTUX
CMYYAAX 3MeKTPOHeloNACHOCTD HUBOTHHE Ha depMaX KPYTIHOTO POraToro
CKOTA MOWHO OOECNEYMTD ITyTeM YCTPOHCTRA BEIPABHHBAHWA 3EKTPHIE-
CKHX NMOTeHUHAIOB. [14 3Toro BACGIL KaXKAOTO CTOHTA HA YPOEHE paciio-
NOXKEHHA NepedHNR X 33JHUX HOT HBOTHEIX, TIOA AepeBAHHEM HACTHIOM
(B BeroHe WM NOA HUM) YIAAAKBAKT TIPOAOALHEIE BHPABHUBAKNIME TIPO-
BOZHUKH — 33a3eMIATEIH U3 KPYIJIoH CTANLHOH NPOBOJOKH — KaTaHKH
AnamMeTpoM 6...10 MM. [IpoZONEHEE 323eMIHTENHA COSIHHAIOT YeTHPEMA
nonepevHEMH 3a3eMIHTSIAMHU [0 TOPIIaM H b cepeAnHe depMel. [omydeH-
HHII BHPABHMBAINME KOHTY] HAJEHHAC COSIUHAIOT CO BCEMH MeTAINIe-
CHMMH KOHCTPYKIIMAMH TIOMeMeHHA {CTOHKAMH MeXaHW4ecKoH NpHABA3H,
HABO3HBIM TPAHCIIOPTEPOM M T. ).

KpoMe Toro, MeTAIMIECKME KOHCTPYKIHE MADMH, MEXAHU3MOB, Tpy6o-
HPOROALL AOMKHBL OHTEH IPHCOSIHHEHH K HYICBOMY MPOBOAY (JaHYMIeHE ).
Bce cOcAMHERNWS B YCTPOHCTRE BEIDABHHEAHWA NOTEHUHAIOB CBAPHEAIOT,
3a HCKII09eHHEM CoeIHHEeHHH B TOPIDBOH YaCTH KAKAOr0 PAAA EHBOTHLIX,
KOTOPEE BRIIOTHAIOT HOATAMY ¥ HCTIOABIYIOT AMA NPOBEPKH HETOCTH HET
BRIPABHHMBAOIMUZ NpoBogHuKoE. Hagewuan sddewrusnocts gelictBus
yCTpolcTBA BEIPABHHEAHWA 3EKTPHIECKAX [MOTEHUHANIOB H YCTAHOBKU
M30JHPYIOIMMR BCTABOK ofecnednBaeTcs TOALKO ITPH HCITPABHOH cHCTeMe
3aHyAeHHA ¥ UeNOCTH HYIeBOTrC NPOBoAA.

[enocTh BHPABHUBAKIIMY MPOBOAHHKOE (3azeManTteneil), ceTH saHy-
NeHWA NPOBEPAIOT HE pexke 2 pa3 B roA. SHAYEHNE CONPOTHBIEHHA ABYX
BEIPABHHEAIOIIIX TPOBOAHWKOB AO/UKHO BHTE He Gonee 1 OmM,

[1py BEOIOAHEHHH YCTPOHCTBA BRIPABHHPAHMA NOTEHIMANOE TEXHOMOTH-
yeckoe oBopyaoBaHHE He MAOTHPYIOT H HAMMPYIOmME BCTARKH Ha TpYBompo-
BOAAX HE YCTAHARMMBAIOT, 1d BEAIOUEHWS TEPEHOCHEX DACKTPOYCTAHOBOK
B JXHBOTHOBOAYECKUX MOMEIIEHNAX YCTAHABIHBAIOT MepPMEeTH3UPOBAHHHE
IITENMCeALHEIE PO3ETKM C 333EMIAKOLINM THE340M (KOHTAKTOM].

B KOpMONPHIOTOBHMTENABHEIX NOMENIEHHAX Heobx0AHMO:

1) 3a3eM/ATE METAITHYECKHE KOPITYCa 3allapHHKOB, BHKJIIO‘-'IHTE‘JIEﬁ,
BOAOIPOBOAHEIE TPYOH, NPHCOSIHHEHHEIE K 3aapHHKAM;

2) MpHMEHATE NepeHOCHLIe IaMIMel Ha HanpsbkeHHe 12 B, noaxatouae-
MEIe K CeTH deped MOHMKAIHi TpaHcdopMaTop;

3) MMeTE Ha PACTIPEAENVTENABHOM IIHTKE OBMWH BHIGTIOSATENS, TIO3BO-
SO OTKAIYHTE BCE SAEKTPOYCTAHOBKH,
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10.5. OcobenHocT aKCNTYaTalWH 3NeKTpoobopYAOBAHKA
MMEKTPOHHO-UOHHOH TEXHOOMMM

DNeKTPOHHO-MOHHAA TEXHOMOTHA BIJIDYACT TAKWE NPOTECCH, B KOTO-
PHIX B KA9ECTEE pafiodero opraia MMOIb3YeTCd HETIOCPEACTBEHHO AEKTPH-
YECKOE, MArHHTHOE WIH NEKTPOMAarHMTHOE noae. TaKHe TEXHONOTHYECKHe
DpOLECCH MMPOKO PACTPOCTPAHEHH, C MOMOMLI0 SMeKTPHYECKOr0 NoAA
OYHIATOT, COPTHPYIOT H oﬁeaaapmnam ceéM£Ha, OCYLL[ECTEJUI}DT 33130-
HOHH3ALMIC KHBOTHOROAYECKHX NIOMEIICHHH, IPOBOIAT MMeKTPOUCKPO-
BYIO 0OpaBoTiy MeTANOB M pacTeHUH. MarduTHoe OoMle HCMoL3yIoT At
o6paboTky BOAB! U APYTHX MATepPHANOR. JMEKTPOMArHHTHEIE BO3ASHCTBHA
MO3BOAAIOT BecTH a¢dexTHEHYIO 60pEiY € COPHAKAMM Ha IIOJAX, C BpeOHoi
MUKDPOAIIOPOi B IUBOTHOROAYECKHX M CKA3/ICKWX MOMEIEHWSX, 4 TAIOKE
A0OHMBATHCA IPYTHX TONOXHTENEHHX 3(derTon.

KOHCTPYKLMH M CREMH ATEKTPOYCTAHOBOK JMEKTPOHHO-HOHHOA TEXHO-
JOTHH pasHooGpasHH. B HMX NPpHMEHAIOT TPaZHOHOHHOE 3NeKTPpoabopy-
AOBAHHE H CTIEHANBHHE TEHEPHDYIOIHE ycrpoﬁcma, BHCOKOBOABTHRE
nMpeofipa3oBaATEH, CHETEMEL MMEKTPOAOR U T. 1. T CleLHaNnbHOE 3AEKTPO-
06opyLoBaHHE OMpeAeNaeT oco6eHHOCTY SKCIUTYATALMH MeKTpOTERHOO-
PUYECKHR YCTAHOBOK.

[IpOHSBOACTBEHHAA SKCILTYATALHA MOAIepKuBaeT TpedyeMble XapaKTe-
PACTHKH MEKTPOMATHUTHOTO BO3AEHCTBHA! HANDSIKEHHOCTD JIEKTPHIE-
CHOTO TIONSA, YACTOTY KoNeSaHuH, TPoACIKHTETEHOCTD SKCIMO3HITAN H T. 1.
TarasA IKCIVYATAUMA KOHTPOAMPYET KavecTso ofpafaTeiBaeMuix MaTepma-
A0B (BIKHOCTh, HATHIHE IOCTOPOHHMX NpeiMeTOB H T, I.), a TAlOKE 3aJaH-
HEE PeXXHME paboTeL

Texuudeckas aKCILUIyaTauus obecnedyunaer D€30NACHOCTE H BRICOKYID
HaJeXHOCTh YCTAHOBOK MMEKTPOHHO-HOHHON TexHOAOrHH, Takue yeTa-
HOBKM NOTPefagioT, Kak NpaBHIO, HeBOoMbLIYED MOWHOCTE, HO HANTPXeHHe
Ha UX pafoauX aNeMeHTax MOMKET ZoCTHTaTh 50 KB M BHIIE.

Tpy TeXHWYECKOM QBCTYMWBAHMY CHCTEMATHIECK KOHTPONUPYIOT TIPa-
BWIBHOCTE COBPAHHLIX cXeM, YOSHIAKTCA B HCIIPABHOCTH 3aliUT H BA0KH-
POBOK 0T CAyYaifHOrO NPHKOCHOBEHHA K 3MEKTPHIECKUM LEMAM, Npobe-
PAIOT COCTOAHME 3a3eMIEHHA H paboTocnocoGHOCTD Beell YCTAHORKH.,

Texymmii peMOHT MPOBOAAT EXErOAHO HEPes] epHOZOM HAWBOIBIIErD
HCNOABIOBAHMA EKTPOyCcTaHoBRKH, B 0bwem pabor Bxoasar cneaywmme
OMepallMK: MPOBEPKA COCTOAHNA KOPMYea H MeXaHWYecKol MacTH yera-
HOBKH; BHIMPaBKa BMATHH H (NPH HeoBXoAMMOCTH) OKpacka NOBepXHO-
cTeil; MPOBEPKA COCTOAHHA BEICOKOBOALTHEIX M3OMATOPOE H MIEKTPOXHOH
CHCTEME; YCTPAHEHHE HEMCIPABHOCTEH WM 3AMEHA TOBPEKACHHBIX ASTA-
Aeil; KOHTPONBLHAIE HCORITAHMA FeHEPAaTOpa, TPAHChOPMATOPA, BHINPAMH-
TENA M T. II.; NOBLIIUEHHE NAPAMETDOB 6noKa nUTaHMA AC HOPMATHEHbIX
3HA4YeHHH; MPpORepKa CONPOTHRICHMA H3OMALMH; BXAIYEHHE YCTAHOBKH
H IIpOBEpKa ee paboTocnocohHoCTH.
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10.6. IKcnNyaTaunA 3neKTPHOHUMPOBAHHOTO MHCTPYMEHTA

T1pH 3MeKTPOMOHTKHEIX paboTax, a TaloKe IIPH SKCILTYATAIIHH [IHPOKO
OPHMEHST 3ekTpUdHIMPOBAHHNIH HHCTPYMeHT. [IpH Hcomb3oBaHHN
PYYHOro MHCTPYMEHTA ¢ HanpmyeHneM muTanma 220 B neobxoqumo Hage-
BATh AMRACKTPHYECKHE IEPYaTHY WIH MMETh TOA HOraMH PE3HHOBEIA KOB-
pux. Kopnyc HHCTpyMeHTa 3azemndaior. HanGonee 6e30MacHEIM CYMTAIOT
INEKTPHPHUMPOBAHHER HHCTPYMEHT € HanpaXeHHeM 36 B moBbILEHHOH
yacTorhl. OfHAKe B 3TOM criydae TpefyeTcs JoNnoAHKMTENRHOE obopyaoBa-
HHE: TOHIKAWINHWH TpaHcdopMaTop ¥ npeofipazoBarens 9acToTH. [Ipn
paboTe ¢ 3NeKTpHPULMPOBAHHEM HHCTPYMEHTOM, HMEIMMWM ABOITHYIO
H30/INUI0, He BO3HUKAET HeoBXOAUMOCTH B MCMIOALIOBAHHUN AUSTEKTPH-
YeCKHK NepuaToK, KOBPHEOR U CIENHANARHOTO 3a3eMAeHW. DTUM MHCTDY-
MEHTOM MOMHO [IOAb30BATHCA BO BCEX NPOHIBOACTBEHHEIX MOMEMERNAX
(KpoMe nmoMemeHHH ¢ XMMHYECKM aKTHBHOHR cpeAo#i), Ha OTKPHITHIX IVIO-
IMajKax ¢ PAAIHIHHMH FHIAMH [IOJIOB, A TAKKe Ha MeT/LIOKOHCTPYKIIX,

Jia mpuBoAa WIEKTPUPUOHPOBAHHOTLG MHCTPYMEHTA IPUMEHAKT CIIe-
IHANBHBIE OAHOGA3HEIE KOLIEKTOPHEE ABUIATEMH, Tpex(azHele aCHHXPOH-
HEE KOPOTKORAMKHYTHE TBHTATENH OOMENpoMEILTEHHOHN B MOBHIIESH-
Ho JacTOTHL. [103TOMY 3KCTINYATALMA U PEMOHT 3MeKTPHOHIHPOBAHHOTO
MHCTPYMEHTA CBOAATCH B OCHOBHOM K 00CTY)RHMBAHHIO M DEMOHTY 3THX 3JIEK-
TpoaBHTaTeNei. KpoMme Toro, HEOOXOMHMO &XEIHEBHO OCMATPHUBATE COCTON-
HHe MOABOAANETO Kabess ¥ 3a3eMJIAKDIIETo NpoBoAa. He pewe ogHoro pasa
B 3 Mec KOHTPOJIHMPYIOT COMPOTHEASHHE HAO/AIIHH HHCTPYMeHTa MEracMMe-
TpoM Ha HanpmxeHue 500 B. 3HaueHHe cOMPOTHRASHIAA 06BIMHOMN HAOAAITUHN
JommKHO 6ETE He MeHee 1 MOM, apoiitoit — He meree 2 MOM,

SneKTpHdNIMPOBAHHEI HHCTPYMEHT PACCIHTAH HA MOBTOPHO-KPATKO-
BpeMeHHEIH peXkiM paboThl. TIpH AMHTeABHOH paBioTe aNeKTPOABUraTENH
HATPEBAKOTCHA M MOTYT BHHTH H3 CTpod. [10aToMy B mpouecce 3KCIUIyaTa-
UM HeoOXOZHMO CICOUTE 33 CTENEHBIO HX Harpepa. KpoMe Toro, caeayer
MepUOIMYECKH OCMATPHBATD ABHTATEND, 0COGEHHO KO/LTEKTOP H METOTHLIN
anmnapar, cBGeRpEMeHHO TIPOZOPAXHBATE KO/UIEKTOP, MPOTAUMBaThL Erg,
M30MUPOBaTh. Bee aTo ofecneduT AMTHTEABHYIO paboTy MHCTpYMeHTa Ges
noBpexieHnid. [TpH 3KCIUIyaTAIlM MHCTPYMEHRTa ocofioe BHUMaHWe Heob-
XOAHMO 00pamaTe Ha cobmoaeHne IParu Ge30MacHOCTH,

10.7. 3xcnnyaTalina 3a3eMAAIOLKX YCTPOCTE
1 CBAPOMHBIX TPAHCOPMaTOPOB

JazemnAIOIHE YCTPOHCTRA. 3aIMTHOE 3a3eMICHHE — OHA W3 Hanbo-
Jiee PACIIPOCTPAHEHHEIX MEep 3allUTH MIOAei M JKMBOTHHX OT NOPRKEHNA
IMeKTpUYLCKUM ToKOM. TIo pacTionomenHo OTHOCHTENLHO MECTa HaXoX-
AeHUS 3a3eMAAeMoro 060pyAOBAHUA 3a3eMAAIOIIHE YCTPoicTBa GhIBAIOT
BHHOCHHE M KOHTYPHBEIE. 3a3eMIMTENN UATOTORIAKT N3 YTIOBOMH cTanH,
METAIUTHYECKIX TPYD W CTepHEH, CTANBHEX TIOJIOC W T. /., 3 Ja3eMIA0IHE
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TPOBOAHWKH — H3 CTANEHON TIPOBONOKH HAM WHHH. B KadecTEe 3azem-
AAROIHX NMPOBOJHHKOB MOCYT GHITE HCMOAB3OBAHEL MeTAUIHYECKHE KOH-
CTPYKUMH IPOMBBOACTEEHHOTO HadHadeHud (KapKackl paclpejeIuTe EHEX
YCTpOHCTB), CTANLHEE TPYGH NPOBOAOK, CBHHLIOBLIE H AUTIOMHHHEBEE 060-
nourM kabenelt u Ap.

Kaskawii 57/eMeHT 3J/IeKTPOYCTaHOBKH, [TOANexamell 3aseMIeHHIo, TIPH-
COCAHHAIT K 3d3CMJAMTEAKD HJIH SEIBEMJIHIOLI],Eﬁ MAarucTpaiu. HpH‘ICM
3a3eM/IAIONIHE TTPOBOAHMKH NIPACOEAHHAIOT K SAEKTPHYECKHM MallHHaM
¥ ammapaTaM SorraMu. i sazeMAeHIA MAWH ¥ ANMAPATOB, YCTAHOWISH-
HEIX Ha IEPEABIDRHBIX MEKTPHOHUUMPOBAHHER MAITWHAX, HCIIOJIB3YIOT TH6-
KWit MeZHEIH TIPOBOA ¢ HAKOCHEUHHKOM. 3a3eMIAOLIHE MPOBOAHHKH, Mpo-
KAAALIBAGMEIE OTKPBITO, OOBIMHG OKPAITUBAT B YepHHIT UEeT. B nepyog
BKCIUyaTallHy Ha3eMHYIO 9acTh 3a3€MIAICIIHX YCTPOHCTB ICAREPraloT
TEXHWYECKHM OcMOTpaM (yxoZam). [IpH 3TOM OYMILAIOT 333€MAANIIHE
MPOBOAHHKH M MPOBEPAIOT LEMOCTHOCTE LeNH 3azemneHus. [Ipu HeoOXoaH-
MOCTH pasbHpaloT M 3aUHIIAICT KOHTAKTH B MecTe coefHHEHHA 3a3eMd-
IOIMMIX [IPOBOAHKMKOR H MICKTPOOB0PYIORAHHA, BOCCTAHARIMBAIOT IIOBPEK-
AEHHYIO OKPACKY 3/IeMEHTOR 3a3eMIAIOIIero yerpolicTea. [lepHOaUIHOCTD
NpoBefeHU TEXHHUMECKHY YXO0B coCTaRasgeT 3 Mec. KpoMe Toro, Aka pasa
B [0l peKOMeHAYeTCA HAMEPATE COTMPOTHRIEHHE 3a3eMIAIOIIHR YCTPOHCTE
B MepHMofibl HauGoabIeit MPOBOAMMOCTH (MEeTOM — MpPH HauboabNieM Mpo-
CEIXAHWW TIOTBH H 3UMOH — TIPH e HauGoAbIeM TpoMep3aHiH) . JonycTu-
MEIe 3Ha9eHHA CONPOTHRACHHH npHBeAeHH B Tabn. 10,1,

10.1. fomycrv MBig CONPOTHEARHILA 3336M ANLLNX YCTPOHCTE
VIEKTPOYCTAHOBOK Hanpwennen moxe 1000 B

DALKTPOYCTA- Venopua zaseMacHHa JonycTHMOE COIpO-
HOBKA THRICHHE 3a3eMAAI0-
INHMX YCTpOoicTB, OM
C rmyxo3aseM- | 3aseMieHMe HEHTpAIM MeHePATOPOB M 4
JACHHOH HeHTpa- | CHIOBHR TPaHCEOPMATODOB
ABIO
TNoBTOpHOE 3aieMIeHie HYReBOrD mpo- 10
BOAA
To e, TPH MATAHWH OT TEHEPATCPOB 30

HUIH TpaHchOPMATOPOE MOITHOCTEIY
He Gomee 100 kB A

C uzonmMpoBan- | 3asemnenHe anexTpoolopyAoBaHuA 4
HO HeATpanh

To ke, IPH MUTAHHH 0T CeHepaTOPOB 10
WIH TpaHCHOPMATOPOE MOITHOCTEY
He Gonee 100 kB-A

CpapoyHLIe TpaHcpOPMaTOpPEI. ¥X0A 33 CBAPOYHBIMH TPaHChOpMaTo-
PAMH 3aKJIIOYAETCA B MEPROAWHYECKONR OSUCTKE WX OT MUV F TPASH, TIpo-
BEPKE COCTOAHHA KOHTAKTHEIX CO’CI[HHEHHI“‘I H 3a3¢eMJLAIOIIHER NpoOBOAHH-
KOB, CMAa3Ke TPHBOAA PEryAsATOPa W KOHTPONE COMPOTHBJASHHA M30/IALHH.
ConpoTHRIEHHE HAOMALMI 0GMOTOK AOMKHO HHTE He MeHee 0,5 MOM,
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TpanchopMaToprl 0e20MacHOCTH pacCUMTaHE HAa NOAYYEHHWE Hamnpa-
skeHua 36...12 B, GesonmacHoro Aas obcayKHBAIOWIEro NepPcoOHANA. 3TH
TpaHedhOPMATOPH AOCTATOMHO HAJeKHB, HO cTpeMAcHHe YMeHBIIUTH
MX rabapyUTH M MACCY IPHBENC K TOMY, YTO OHH HMEIOT BHCOKHI YPOBeHb
WIEKTPOMATHWTHEIX HAIPY30K. B pesynkTare TpaHCHOpMATOPH HMEIOT 3Ha-
IHTEARHYI0 TEMIIEPATYPY HArpeBa, 0COGEeHHO ITPH Harpy3Kax, ITo HEICTpO
paspyInaeT H3oAANHK 06MOTOK. BoieacTBHE 3TOr0 B Nponecce 3KCIUTyaTa-
IFH HEOHXOAMMO IOCTOAHHO CIEANTE 38 CTETIeHbIO HATpeBa TpaHchopMaro-
POB, IpHDEras K MX NEPHOAECKOMY OTIUTIOUeHHI0. C neabio fe30acHocTr
OAWH W3 BHBOJHEIX KOHLOB BTOPHUYHON 06MOTKH CBapOYHBIX TpaHCcHopMa-
TOPOB H TPAHCHOPMATOPOE Ge30TACHOCTH 3A3EMILIIOT.

10.8. OcobenHoCrH SKCNAYaTaUWK INeKTpoobopyaOBaHNA
KyNLTYpHO-6LITOBOrO HA3HAUCHHA

KyabTypHO-OHTOBOH CEKTOp CeNLCKOXO3ANWCTBeHHHX NpeINpHATHI
MMEET BHICOKHME YPOBEHb JeXTpudHKalHH. DNeKTPHYECKHE TPHOOPE!
M YCTAHOBKH MCNIOAB3YIOT [l OCBEIEHWSA, IPHTOTOBACHHA TIHIH, 000-
rpeBa nomemeHdiil u T. 1. Mmu ofopyAoBaHE CTONOBHE, JETCKME Cajhl
M ACAH, KAYOH, KOHTOPH, MATa3HHE, GOJIBHWLEL, MOYTOEBIE OTAETEHHA
M pAl APYTHX 0GbeKTOB. HOMEHKNATYpa aAeKTPpOoGOPYAOBAHIA BKAKYAST
cNeAyoNHe YeTaHOBKY M NPUGOPEL: YCTAHOBKM HAPYKHOTOD OCBEITeHM,
SMEKTPOHATPEBATENEHLE TPUGOPH; BBOHEIE PACIPEAENTEIEHRIE YCTPOH-
CTBA U pPacTpefeTHTEABHEIE IUTKH; DCBETUTENbHEE YCTAHOBKH, 3MEKTPO-
OpOBOAKH.

Texauueckoe oGCAyUBAHNHE SACKTPOOGOPYAOBAHMA KyABTYPHO-BHITO-
BOI'Q HAJHASCHUA IPOBO/AT HA MECTE eT0 YCTAHOBKH OfMH pas B 3...6 Mec,
THnoBo# ofLeM paboT AMA AeKTPOBOJOHArPEBATETeH M OCBETHTENLHEIX
YCTaHOBOK PACCMOTPEH BHIWE. [IpH TeXHWYecKoM 0GCTPKHBAHHK HMeKTPO-
TUIKT M3MEPAIOT COMPOTHBACHUE H3OMANHH MEXTY TOKOBEAYILHMH KNeM-
MAaMH IITENCENbHOM BHIKH H KOPIYCOM IUTMTH, 8 TAIOKE TIOTEHITHA MEX/TY
KOPIYCOM IUIHTH ¥ GAM3/EXAIMM 2/IEMEHTOM 333eMIEHHOTO CAHTEXHH-
YecKoTo 0BOPYAOBAHHA, TIPOBEpPAIOT PaboTy peryIATOpOB MOIIHOCTH KOH-
dopok. TIpH TeXHHTECKOM OBCTYRUBAHWY BEOAHEIX pacTpefeluTelbHEX
YCTPOMCTE KX OYUIEIOT OT [TLUTH H IPA3H, IPOBEPSIOT HCIIPABHOCTH 333€M-
JAeHHA, YKPEMAAIOT ocNableHHEE KOHTAKTHEE COEAMHEHNA M 3aMEHAIOT
MB3OJIALIMIG,

TeKkymHMi pEeMOHT BEIMOAHAKT OHH Pa3 B I'OA HA MECTE YCTAHOBKH JACK-
TpoOBOPYAORAHNA WM B MACTEPCKOM MEKTPOTEXHIYIECKOM Cybh1 X03s1H-
ctBa. THnopoit obbeM palor BRMOYaeT Ceaympe, oOmme A9 BeeX BUACE
3MeKTpooBopyA0BAHHA, ONEpPalHM: OUMCTKA HAPYKHEX NOoBepRHOCTAE;
YacTHUHAA pazbopka; YCTPpaHeHMe HeMcnpaBHOcTel; cGopka M mpoBepka
pafioTocnocobHOCTH AMeKTpooBopyAOBaHHA.

BrIToBOE SAEKTPOOGOPYAOBAHHE B HACTOAIISE BPEMH MMEET IPAKTHYE-
CKH KakJas CeNbCKAA CEMbA. JTO XCNOIWIBHHMKH, CTHPAILHBIE MAIMHEI,
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BJIEKTPONELIECOCH W JIPYTHE IeKTPpHQHUUMPOBaHHEE annapaThl. HoMer-
KAATYPA OHTOBRX MAIMH U TPHOOPOB, BHITYCKAEMBIX TPOMENIUIEHHOCTEID,
HEMpepuHEBHO pacmupaercA. PemoHT snexrponpufopoB v anexrpoobopyao-
BAHMA AOMALTHerd 0BUROAA (3/1eKTPOIUIHTOK, YAHHWKOB, YTIOTOB, BEHTHII-
TOPOB, TIEUIECOCOR, CTHPAIEHEX MAIIHH, Tejle- U PAZHCANNAPaTYPH A T. N.)
OCYINECTRIMIIOT NPEANPHATHA CTYKOR GRITAa 0 3AABKAM HACEIEHWA,

10.9. MpaBuna Ge3onacHOCTH NPH IKCNNYATALMWW BHYTPEHHWX
IMNEKTPONPOBOAOK W FNEKTPOYCTAHOBOK CIELMANbHOTO Ha3HAYEHHA

K skciuryaTanmy noTpeSHTENLCKUX YCTAHOBOK AOIYCKAIOTCA 3NEKTPO-
MOHTEPH, OKOHIWBIIVE CTELMATEHRE KYPCH, MMEIHAE CTENEHE KBaJH-
dukaruy Mo anexTpobesonacHocTH He Hibke 11 rPYNOE M Mpomesnne
MHCTPYKTaX Ha pafouem mecTe, OTBeqaeT 3a fesonacHocTs 06Ty HHBAH WA
IEKTPOYCTAHOBOK PYKOBOOMTENE eKTPOTEXHMYECKOH cTyKBb! X03AHCTRA.

3JIEKTPDMOHTEPH AOGTKHE HMETE 33IWTHRIE CPpeACTRa, paccYUTaH-
HEBIE HAd IIPHMEHEHHE B DHCITYATHDYEMEAIX CKTPOYCTAHOBKAX. K ocuos-
HHIM 3aI0WTHEIM CPeCTBAM, HCMOME3YEMEM B YCTAHORKAX HANPMKCHHEM
Ao 1000 B, oTHoOCATCA AUSNEKTPUUECKHE NepyaTKY, pydHO i HHCTPYMEHT
€ H30AWPOBAHHEIMY PYKOATKAMH ¥ YKA3aTeIN HanpkeHus. JonoaHuTeb-
HEIMH 3AIMUTHHIMM CPEACTRAMH B DTHUX YCTAHOBKAX CYIKAT AUIIEKTpUYe-
CHHe rajiol, peauHoBble KOBPUKH, HAOMHUDYIOIIHE MO/ICTARKH.

[lepes NpHMMEHEHHEM JaLUHTHbIE CPEACTBA OCMATPHBAIOT, 06pallasd BHH-
MaHHe Ha JaTy Npeanayleil IpoEepKH, YOeKAA0TCA B HX HCIIPABHOCTH,
[IpoBoga paBoTH TI0 TEXHHYECKOMY 08CIYKHBAHWIO M PEMOHTY YCTAHOBOK,
HeofixogMMo cTporo cobmoaaTe npaewra GezonacHocTH Tpyad. Pacnopsoxe-
HHe Ha IpoBefeHUe paSoT Ha 3MeKTPOYCTAHOBKAR (YCTHOE WIH o(hopMIeH-
HOE HAPALOM) 36T PYKOBOLHTENE JAEKTPOTeXHHYecKoH ey XoanHcTea
WM THLIO, €r'0 3aMeHAIONIIEe, 0O CTENEHBIO KBATHGHKAIMH 110 dMeKTpobeso-
HACHOCTH He Hke IV rpynmisL.

TIpH TexHUYeCKOM OGCAYXUBAHMM M PeMOHTE 3J1eKTPOYCTAHOBKH
OTK/IIOYAIOT OT MHUTAOWEH ceTH. Mexay HOXMAMH H ryfkaMH OTKII0HAl0-
mero pyGIIBHMKA TOMEAOT JMCT H3OMALMOHHOIO MaTepHana, Ha pyKo-
ATKY NpHBOAA pyﬁmrhﬂmca HJAH ARTOMATA BEIIAT IaKat: «He BHIIOYATS,
paboralor mroaul» 3arem yGexgaoTcd B OTCYTCTBMM HANPMKEHHA IPH
HOMOIH YKA3ATe/A HAMPMKEeHI W HAKIAARIBAIOT BpeMeHHOE NIepeHocHoe
3a3eMAeHHe.

JJEKTPOITPOROAKY, CBETHILHWKY H ApyToe 0GopyIoBaHHe, YCTAHONIEH-
HOEe HA BRICOTE 2,5 M 0T nosa u Bumre, 00CIYMUBAIOT TCABKO ¢ MPOYHX
NepeHOCHBIX WM CTAMHOHAPHRMX JeCTHHIL

Bce pafioThl MoJ HaMpAXEHWEM BHITIOAHAET AHLO, MMEIOLIEE CTEMEHD
Keamu$HKaun# no snexrpodezonacHocTH [ Wi [V rpymmel. TIpy aToM 064-
3aTeNbHO [IPHCYTCTBYET BropoH Yenosek. [leperopenmye IUIABKME BCTABKM
3aMCHANKT IPH OTEKAKMCHHOM HAIIDAXCHHH. B HEKOTOPBIX THIIAX IIpPCAO-
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XPaHHTENCH AONMYCKAETCA 3aMEHATEH TVTABKUE BCTABKH NOJ HANpsOKeHAEM,
HO IIpH CHATOH HArpyake.

PaGouue, ofomyKHBaIOLIHE SNeKTPUGHLMPOBAHHBIEC MAIIMHEL H MeXa-
HU3MEL, JODKHEL GBITE IPOMHETPYKTHPOBAHH 10 MPABWIAM 3KCIUTYATAIHH
¥ npapuiaam fezonacHocTH TpyAa npH pabore Ha ycraHopkax. 060 Beex
HEHCTIPaBHOCTAX 3JeKTpoobOPYAOBaHHA, BOZHHKAIOMMX B [IPOLlecce KC-
UTYaTALWH, CNSIYET HEMEANEHHO COOGILHTD AeKYPHOMY 3MEKTPOMOHTEDY.



fnasa 11
SKCMAYATALIMA SNEKTPOOBOPYAOBAHUA
ABTOMOBUNERA, TPAKTOPOB U KOMBARHOB

11.1. Opranusayua TeXHHYexoro 06Uy IKMBaHUA
anexTpooSopynoBaHKUA aBTomobunel, TpaKTopoB U XomGaiHoB

CHcTeMa TeXHHUeckoro obCAYMUBAHMA aBTOMOOGMNEN, TPaKTOPOB
¥ kOMGAHOB BKIIOYAET 06CIyIKIBAHNE, CBAIAHHOE ¢ TPAHCIIOPTHPOBKOM
(nomyueHre HAM AocGopKa OTPEeMOHTHPOBAHHOH HIM HOBOH MALIWHEI),
akcrmyaTauveii (o0kaTka, AMAarHOCTHKA, €XECMEHHOE M TIEPHOAWYECKOE
O5CTYKMBAaHWA, YCTPAaHEHHE HEMCNIPABHOCTEH, BOHMKAMIIW B Ipollecce
paborhl), xpaHeHWeM (IOCTAHORKA Ha XpaHeHHe, OGCY)KHEAHHE B MPO-
LeCce XpaHeHWs, CHATHE ¢ XPAHEHHA, IOATOTOBKA K yOopouHOMY ceaoHy).

Obcryxapanue aaeKTpoobopyaoBaHHa NpH DoAydYeHUM WM Jocbopke
TPaKTOPOB B KOMOAHHOB MMeeT CBOH 0COOEHHOCTH, 3aKTIOYAIOIMHUECH
B TOM, ITO YACTH 3AeKTpoobBopyaoBaHuA (daph, noadapHUKH, 3agHHe
¢oHAPH, 3BYKOBHE CHI'HANH, CTAPTEPH H AP.) OTTPYXKaloT B YIIAKOBAHHOM
mujie. Tlocie NoAyYeHHe ABTOTPAKTOPHON TEXHMKY 3T0 06opyAoBaHUE YCTa-
HARJIMBAalOT Ha CBOH MecTa.

Tepen ofHkaTkoi MOBMIBHOTO CpPejCTBA NPOBEPHAIOT HAPDYIKHAIM OCMO-
TPOM TEXHHIECKOE COCTOAHME 3MeKTPo0BOPYA0BAHMA, HAAEHHOCTE ET0 Kpe-
TUIEHHA, HATAKEHNE PEMHA FeHepaTopa (IPH HEOHXOANMOCTH OATATHBAICT
ocnabaeHHbIe pesbBOBRIE COSIMHEHNA U DETYIHPYIOT HATAMEHHE PEMHA).
B nponecce o6kaTkn HabMoAAOT 33 paboToil Beex YaNoB U arperaTos 3AeK-
Tpoobopyaopanusa. OOHApYKEeHHEIE HEMCTIPaBHOCTH yeTpaHsaT. [ocne
OKOHYAHHA 0OKATHM MOGUABHOTO CpeAcTBa 06CTyXHBAHHE 3eKTpoobo-
PYAOBaHUA BHIOJIHAIOT B TOM 3Ke 06beMe, 9T0 ¥ nepes, o0KaTKoi. Jonoi-
HHWTENbHO MPOBEPAICT YPOBEHb HEKTPOJINTA B aKKYMYISTOPHOH Garapee
(npH HeobXOAUMOCTH JOBOAAT €r0 J0 HOPMBI) H 3avHINAIOT €€ BEIBOHEIE
KIeMMEI.

CyIecTBYIOT cAeIyIMHe BUAE TeXHHIeCKoro ofchy:HBaHUA aBTO-
TPAaKTOPHOTO 3AeKTpoobopyaoRaHnA (ATJ): exxeMecquHoe TEXHUIECKOE
ofcempiusabie (ETQ) — nepes HadanoM paGoTel aRToMOGUIs, koMBaiiHa,
TpaKTopa; NepHOAHYECKOe TexHUYeckoe obcayxueanue TO-1 — uepes
kakare 60 1 120 MOTO-M; MEPHOAMMECKOE TEXHWYECKOS DOCTYXKHBAHNE
TO-2 gepes kaugeie 960...1020 MOTO-4; CE30HHOE TEXHHYECKOE 06Ty HH-
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BaHNe (CTO) — pu nepexofie Xk BeceHHe-NTETHEMY MAYM OCEHHE-3HMHEMY
MepHOAY SKCILUTYaTaLMM.

1. ExecMeHHoe ofcaykUBaHHe H o8CTyRUBAHWe NpH NOIVIeHHU
¥ o0kaTre, OCYMECTBASET €70 BOAUTENh, TPAKTOPUCT win koMbaiinep,
[1pH 3TOM OH YCTpaHAeT He3HAYHTEMBHHE HEMCIPABHOCTH. bosee caomHEE
MOIOMKH H AeeKTH ACHPaBIAeT MacTep-HaNagIHK Wi OIecaph-JeKTPHK.
ArperaTsl W yaisl, Tpehyronne xoTa 651 YacTHYHOH pasfopry HAM peryin-
POBAHNA, PEKOMEHAYETCH 3aMEHATE, 4 CHATRIE — PEMOHNTHPOBATE E MacTep-
cKOH Xo3fHcTea.

2. MepHoanueckoe obcmyubanue. [IpOBGANT Mo MacTep-HANAIYHK,
eMy MOMOTAeT BOANTEAb, TPAKTOPHCT WK KoMbaifinep. B npoiecce obeny-
KUBAHUA YUIUTHEBAKTCA OTKAOHEHMS 0T HOpMAankHOH paGoTH 31eKTpo-
060pyAOBaHHA, 3aMeYeHHHBIE KOMOaliHepom (BOAHTENEM, TPAKTOPHCTOM)
B MepHOJ SKCILTyaTalMH. [1py HeoOXoAMMOCTH TTPOH3BOANTCA JHATHOCTHRA
TEXHUYECKOTO COCTOAHMA Y3MO0B M aTperaToR.

3. OBeayKMBAHUE NOGIE OKOHYAHNA YOOPOIHOTO ce3oHa (epes nocTa-
HOBKOH TpakTopa, kKoMbaiila Ha xpaHenue). HemocpeIcTBeHHO Ha KOM-
BaiiHe MPOBEPAIOT TEXHWYECKOE COCTOSHME YANOB H arperaToB 2AeKTpoobo-
DYAOBAHMA € HCTIOAR3OBAHMEM CPEACTD AMATHOCTHKH. TIpH 3TOM YUHMTHIBAIOT
MOKAa3aHH A KOHTPOIBbHO-H3MEDHTENBHBIX M CHTHAMRHBIX lTpHﬁOpOB, d Tarxe
HafumogeHns koMbatiHepa 3a (YHKIIMOHHPOBaHNEM ANEKTPOOOOPYAOBAHHA
B0 BpeMdA yGopouHwX paboT. Ecin B X03dicTBe ecTh KOHTPONLHO-HCIEITA-
TeNbHH CTeHA, TO TeXHUUeCKOe COCTOAHHE MeHepaTopos, pele-peryaaTo-
POB, CTAPTEPOR H MATHETO TIPOBEPAROT MOCTE MY CHATUS B YCAOBHAX MACTED-
CKOH XOadHcTBa.

4, INocraHoBKA XoMbaiiHa (TpakTOopa) Ha XpaHeHHe. [IpH 3TOM C HEro
CHUMAIOT ¢apkl, 3EYKOBOH CHTHAJ, MEPEKMOIATENE DaTapeH, pee-peryia-
TOp, TEHEPATOP, CTAPTED, MACHETD, AKKYMYIATOpHEE BaTapen, ykasatenh
MOTeph 3€PHA, YIEKTPOABHUTATENH, PA3/IIIHEIE KOMMYTALMOHHEE IPRGODEL,
06MOTKH ¥ KOHTAKTH, KOTOpHe HAXOIATCA He B PePMeTHINPOBAHHEBIX KOp-
mycax. HcnpagHoe 31eKTpooGoDYA0BaHHE OUHMIIAICT, CMA3KBAIOT H OTTIPAE-
AAKT Ha XpAHEHHE HA CKIAJK TIPY PEMOHTHRIX MACTEPCKUY WIH MYHKTAX
TEXHHYECKOTIQ DﬁCJl'yB(HBaHH.H. Hencnpanﬂocm ¥CTPaHAKT B YCAOBHAX
MacTepcKoit XoasiicTsa.

5. CHcTeMaTHYeckas MPOBEpPKA COCTOAHUA ATPETaTOB H YaAOB 3IeKTpo-
o6opyA0BAHMS, HAXOAAMUNCA Ha XpaHeHWW. TIpH npokepike BBIABAAIOT
M YCTPaHSIOT HeAOCTATKN XpaHeHud. CTapTepHRE aKKyMyAATOpHEE HaTa-
PeH PEKOMEHAYETCA XPaHHTh LEHTPANHIOBAHHO, Ha CHEONAILHO 060pyaAo-
BAHHEIX CKI8AAX MPH PAHOHHBIX MYHKTAX TEXHHYECKOre 06CIYKMBAHMA.
JT0 NO3BONACT OPTAHM30BATh KBAAH(HIIMPOBAHHEIH YX0 38 HHMH.

6. Tloaroroska komBaliHoB ¥ yHopodHoMy ceioHy {IpoREASHNEe OCHOB-
Horo o6beMa paboT No TERHHUIECKOMY OBCTYRHBAHHID dMeKTPoobOpyaoBa-
HuA). Clofa BXOJAT: CHATHE 3AeKTpoobopyaoraHus ¢ koMbalina, pasbopka
ero (TOMHAA WY YACTHIHAS), OUHCTHA, 3aYUCTKA KOHTAKTHHIX TIOREPXHO-
¢Tel, 3aMeHa GEICTPOMAHANIYBAIMMXCA JAETaneH, cMaska, c6opua, pery-
AMPOBKA, TIPOBEPHA TEXHHYECKOTO COCTOAHMA 3NTEeKTPOOOOPYAOBaHHA,

176



XPaHHEBIIErQCA HAa CKAaZe, M YCTAHOBKA erQ Ha koMbaMH, BumoanseT aTo
cJlecapb-3NeKTPUK, KOTOPOMY MoMoraeT kKoMBaliHep.

CobmofeHHe mpabil U TeXHONOMHH 06CTyUBAHHA ANEKTPOOSOPYAOBA-
HHA TIOIBOMSIET 3HAYHTEN RO TIPOAIHTE CPOK BT CAYKGEI B obecneauTs Gec-
nepefoiiHyio paboTy B MEXXPEMOHTHEIA IEPHOZ.

TIpH MpOBEPKEe TEXHHYECKOTO COCTOAHMA ANEK TPOGBOPYACBAHIA HCIOTb-
3YKT pagHooOpa3HbIe CPEACTBA AMACHOCTMPOBAHMSA: CTEHABI, NEPEHOCHKE
BOJNBTAMIIEDPMETPH, HATPYAOUYHKE BUIKH, AKKYMY/IATOPHEE ZEHCHMETDH
WIH TUIOTHOMEPH, TIpHcnocolieHe A4 IPOBEPKH YPOBHA 3EKTPOAMTA
B aKKYMYMATOPHEIX GaTapesx.

[IpK CAOXHKEX HEHCOPABHOCTAX 3MeKTpoofopyAoBaHUe OTOPABATIOT
B PEMOHT Ha CMEMUANHMIHPOBAHHOE NpeATpUATae.

Kax noxaswBaeT NpaKTHKA, MOJHOE H Ka4ECTBEHHOE NPOBEJEHHE TEXHH-
YecKoro obCIYXUBARHA MeKTPooSopPYAOBAHHA OPH OATOTOBKe KoMbaiiHa
(TpakTopa) K yBopodHOoMy ce3oHY ofeciesBaeT HAASKHYI0 H Gesasaputi-

HyH paboTy ero B nepuog yGopkH,

11.2. BxecmeHHOE TeXHHYecKoe 0BTy KuBaHHE
anexTpoobopynosanus

TIpH execMeHHOM TeXHHYECKOM OOCTVHHMBAHHHN SAeKTPOOSOpYAOBaARN:
BEHTOMHAIOT CASAYIONUE OTIAPANTUM.

1. TIpoROAAT BHEITHUH OCMOTP AAEKTPOOGOPYAOBAHNNA U TIPOBOACH
(oOphIB M MOBpEXACHHE W30MALMH NPOBOACB HE AONYCKAKTCA).

2. [TpoBepAIOT, HeT AN NOATEKAHHA MEKTPOAHTA H3 aKKyMYAATOPHBIX
Gartapeil (KpoMe Ciyvaes BRITEKAHHS veped oTeepeTHs B npobkax). OHo
HEJONycTHMO, DaTapel ciegyeT 3aMeHHTh, [loBepxHocTy 6aka, Kphiek
32KMMOB M BEBOZOH AODKHEL GBITH IHCTHMY H CYXHMH.

3. KoHTpoaupyioT pafoTy npuBGOpPGE KOMMYTALKH (BKAKOUaTeneH,
nepexmodaTenc, KHOTIOK YIIPABAEHHA) H OCBELIeHHA Nocle NpefBapH-
TE&IPHOH OYMCTKH HX OT NEUTH ¥ rpaAsH. [IpoBepsioT NprGophl BRIIOYEHNEM
¥ BaIKAIOYeHneM. Kaxjoe nonoxenune npubopa A0KHO 9€TKO QHKCHpPO-
BAaThCA H obecneuHBaTh HaZleXXHOE IMEKTPHUEcKoe COeARHeH e, JlaMnodK|
AOMKHEL ropeTh Ges Muranmd. Ileperopebmme 3aMeHAIOT.

4. ¥6exmAar0TCA B HCIPABHOCTH 3BYKOBOI'G CUTHAMA — 3BYK AOJDKCH
GHTEH YHCTHIM, Oe3 ApebesKaHMA.

5. [locne mycka ABHTaTeNA YCTaHARTHBAIT HOMHHANBHYIO YACTOTY Bpa-
INEHHA M CISAAT 338 MOKA3AHHAMM AMIIEPMETPA: NIPY HCNIPABHBIX MEHEDa-
TOpE, PEAS-PDECYAATOPE H aKKyMYIATOPHOH faTapee OH B NEPBHI MOMEHT
AOKeH MOKa3aTh CHAY 3apAAHOrC TCKA, IIPH BKAMYEHHHX HepPefHHX
dapax — He Jo/LKeH MOKAILIBATE paspAfHoit CHIL! TOKA.

6. Bo BpeMa paBoTH! ABMraTe/ CIfAT 324 NOKA3AHUAMH aMNepMeTpa:
NpHY MIPABMAKHO OTPErIHPOBAHHOM pefle-peryasTope B HCIpaBHOM TeHepa-
TOpE CHAa 3aPAAHOrD TOKA HE J0/D¥XHA NpeBkimaTh 1...3 A (CcTpenka aMmnep-
MeTpa CTOMT [I09TH Ha Hyne).
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7. ¥ wombaliHa, HaxaB KHOMNKY BKIOYaTens «Macca», mpoBepaioT:

a) CHTHaAW3aTOpD 3aTI0JTHEHHMA ﬁymiepa — HAMATHEM Ha ero KIalaH.
TpK 3TOM 3AropaeTesa KOHTPOABHAA IAMIIA ¥ BRIKYAETCA 3BYKOBON CHIHAM;
B MPOTHBHOM ¢/ydae NPOBepAdT COCTOAHUE KOHTAKTOR CUTHANMH3ATOpA
¥ MpOBOAKH {IIPN HeoBXOAHMOCTH KOHTAKTH 3a9MIIAI0T CTERINHHON IUTH-
thoBaNBEHOM MKYPKOH) M PErYAUPYIOT PETYAMPOBOYHEM BUHTOM X0 KOHIA
KJaNaHa CUTHANHM3IATOPA, KOTOPR AoMieH COCTARIATE 4,5...5,5 MM;

6} CUTHANM3aTOPHM 3ePHOBOCO M KOMOCOBOrO ITHEKOB — MMUTAlHeil
npoffyKCOBKH 2y69aTHX My{dT OpyBOAa IHEKOB; AJIA 3TOMD MEXIY KOXY-
XOM U MHeKoM (Ckpefkom) YCTAHABAMBAIOT TUIOCKHIT AEpeRaHHEIH GPYCOK,
Ecrm npm npo@yxcoBke ayb9aTod MyTE CHTHAIBHAS JaMIA HE 3arOPHTCH
H He BKJIIOMHTCH 3BYKOBOMH CUTHAJ, TTPOBEPAIOT COCTOAHHME POBCAKH W KOH-
TAKTOB CUTHANH3ATOPa (NMPH HeoOXOAMMOCTH KOHTAKTH 3aYUIMAT CTe-
KIAHHOH MAn$oBANLHON IMKYPKOH), a TaKKe PEMINPYIOT PErIHPOBOY-
HEIM BUHTOM XOJ, KOHIA PRIYATA CUTHAMHM3IATOPA, KOTOPRIH AOMKEH GHTH
2,5...3,5 MM;

B) CHTHAJM3ATOPH COMOMOTPACA M 33JTHETO KJIANaHa KOMHWTENA — NMoA-
HATHEM KJlallaHa COAOMOTPACa WIN OTBeZeHMEeM HalaJ KONHWTeNd. IIpu
3TOM 3aTOPAETCA KOHTPOMABHAA aMIla W BKIKOYAETCH ABYKOBOH CHTHA,
B MPOTMBHOM CIy4ae [IPOBEDSIOT IPOBOAKY M BRIIOYATENb CUTHANMIATOPA
(HeMCTNpaBHEIH BIITIOYATE: 3aMeHAKOT).

8. OwnuaoT yHceToi (He sarpasHeHHOH HedTenpogyKTaMu) cyxoil BeTo-
b0 MPeoSpA30BATENN HOTEPh K NOJATH 3ePHA, YCTAHOBISHHEE Ha WIABH-
mAax COOMOTPACA, CKATHOH ACCKE W HA AHE PEMETHOTO CTaHa {eC/T KOM-
Hatin oBopyADBaH YKA3ATENEM MTOTEPh 3ePHA).

9. TIpHCcTYNanA K yHOpKe, YCTaHABAHBAIOT PYUKY YKa3aTens MoTephb 3epHa
«JyBCTBUTENILHOCTE» B KpaliHee JMeBoe NOAOKEHHE, 3 TyMOIep MUTAHKA
B TIOAOKEHHE «BrIoYeHos.

[IpeABapuTensHO BHIIOIHME HeoOXOAHMBE peEryanpoBKH Kombalina
€ YUeTOM YOIobHH y6opku (cocToaHHe XneboeTod, 0coBeHHOCTH TTOCOAE
H T. 4.), nogfuparoT Hanfosee BHTOAHYIO CKOPOCTE ABMIKEHAA ero Ha JaH-
HOM TIOJIe; OHAa ADKHA obecneyHBaTh HE3HAYHTENIbHOE OTKIOHEHHE
CTPENKH YKA3aTels NOTEPh 3epHA. BHIOPAaE HYXHYHI) CKOPOCTE, CTPEAKY
€ TIOMOTIBKY PYYKY «UYBCTRHTEALHOCTb» YCTAHABAHBAIOT B CepelHHe Cel-
TOpA WKaNkH ¥ B JadbHellleM TOJoKeHHEe PYYKH He MeHSIOT.

EcaM Harpyaka Ha KOMOQiH HAaXOAUTCA B NpededaX YCTAHOBAEHHOr
PEXVMA, TO CTPEIKA CORePINAET HEAHAYHTENBHHE KanefaHHA OTHOCHTENBHO
cepeayHBl MKaikl. Peakoe ¥ JMTeNbHOE OTKIOHEHHE CTPEAKHA OT CEPEAMHEL
IWIKATNEl CAYHAT CHTHANOM A W3MeHeHWsA cHOPOCTH JBIKeHUna koMbartina.

[1p¥ TeXHHIeCKOM 0GCTyMBaHHH aAeKTpoobopyaoBaHus depes 60 MoToO-
YAC0B pabOTH BHIIOIHAIOT CTEAVICIIHE OIIEDATIHH.

I. O9MmMAaT U NPOBEPAICT KPEIIEHWS Y3JI0B M arperaToB HAEKTPOoGo-
PYAOBAHHA.

1. OuMmaoT BeToWbIo, CMOYEHHO# B GeHarHe (¢ mocteayioweit mpo-
THPKOH Hacyxo), HapyHHE TTOBEEPXHOCTH TeHEepaTopa, CTapTepa, peie-
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PETYAATOPA, MATHETD, MEPeKAYaTeNnn faTapel, 23BYKOROTQ CMTHANA, $ap,
yKazaTelel moBopoTa.

2. [pouMmaAT AepeEAHHON MIUTEKOR CTOUHEE OTBEPCTH B KPBIIMKAX
reHepaTopa.

3. [IpoBepAKT HAAESKHOCTE KPEIUTEHHA Y3JIOB ¥ arperaToB SMEKTpO-
oBOpyLOBAHHA, a TAKGKe HAKOHETHWKOE POBOAOE K KJAEMMAaM 3THX Y3JIOB
u arperatoB (B ciyvae HeOOXOAMMOCTH TaAKY W GOMTH KPENIeHHA TOATA-
THBaT}.

4, OcIymMBaIOT reHepaATop M CTapTep Bo BpeMs HX paborrl. [TopwnnenHeni
LUIYM H CTYK B TeHepaTape, CKPEXeT H PHEBKH NPH TyCcKe CTapTepa He JoITycKa-
I0TCA,

II. [MpoBepMIOT COCTOAHUE AKKYMYNATOPHEIX BaTapeit.

1. CHHMaIT ¢ AKKYMYAATOPHRX GaTapeit KpHIIKM M OTCOEZMHAIOT
HaKOHEYHUKH NPOBOAOE OT KIEMM.

2. ¥6exJaloTea B OTCYTCTBHH MOATEKAHMS IEKTPOIHTA Meped Mpobru
¥ OPOCAYHMBAHNWSA YEPE3 TPEMHHEH B MOHOGI0Ke (Kopryee) Batapen. [pu
HAMMYHH TPeH B KOPITyce 3aMeHAI0T GaTapero.

3. O9HCTHB BeTOWLKW, CMOYeHHOH B 10 %-HOM pacTECpe HallaThIp-
HOTO CIIHPTA WIH KadblHHMPOBAHHOH cofnl (¢ nocteqyrouied npoTHpKoH
HAaCyx0), HAPYXHEIE MOBEPXHOCTH GaTapeH OT TIEUTH, TPA3M H CIEA0B 3IeK-
TPONHTAa, €I pa3 yOemAaTcd B OTCYTCTBHH TPEINMH B KOPITYCE.

4. BEIBHHTHE Mpo6KH H3 KPHIIEK aKKYMY/JAATOPHEIX HaTapeif, mpodau-
AT JepeRAHHOM MMUTEKo UY BeHTIMTHOHHEE OTBEPCTH.

5. MpoBepdioT © TOMOMbK IpUcToco6AeHHA (06RKHOBEHHAS PEIHHO-
Baf TPYIIA C CTBEPCTHEM AMAMETPOM 2 MM, PACTIONOKEHHEIM HA PacCTOfA-
H¥M 13 + 1 MM oT TOpLla ee HAKOHETHHKA) YPOBEHE SMEKTPOAKNTA BC BCEX
GaHKaX aKKyMY/LITOPHOH 6aTaped. Jns 3ToTo Yepes 3aTHBOTHOS OTBEPLTHE
BBOAAT HAKOHEYHHME NPHCTIOCOBAeHMA J0 yIOpPA B 340[MTHYH PELIETHY;
€XaB, 4 3aTeM OTHYCTHE [PYIIY, BHIHHMAIOT M3 aKKyMYIATOPA M TPOBEPHIOT,
HET JH B HEM JeKTpoJNTa. OTCYTCTBHE 3JeKTPOAHTA YKA3HBaeT Ha TO,
YTO ero ypoBeHb B faHKe He NMpeBHIUIaeT HOPMEL (OAHAKO MOXKeT ObITh
HHXe HOPMHL). [ YCTAHORICHHMS HOPMAALHOTO YPOBHA JOAHBAKT AUC-
THUTHPOBAHHYIO BoAly. HopManbHEI YpOBEHE AMEKTPONKTA J0DKeH GRITh
Ha 10...15 MM BRINTe 3AMMTHOMN pelmeTHH,

6. BBUHYHBAIOT B KPHIIKH aKKYMYIATOPHEZX OaHOoK mpobKH U TIpoBe-
PAIOT Ha BREIBOAHBIX KIEMMAY H HAKOHEMHMKAX NPOBOIOE ¢NeJEl GKHCTe-
HuA. [py HATAYUH WX TIOREPXHOCTH 3a4HINAKT A0 METAJUTMYecKoro fiecka
mwni¢oBATBHOH IKYPKOH WM CeIHANEHEM HHCTPYMEHTOM.

III. IIpoBEPAIOT COCTORHHE M HATAMEHHME PEMHA NPHMBOLA rEHEPaTopa.

1. [lpy HaNMYHH PACCAOEHHHA WM BHIPHIBOB HAa MOBEPXHOCTH PEMHSA
erg 3IaMeHdaroT. BHMﬂCJl]{BaHHE, pacciaoceHMe MMTH BRIDRIBLI PEMHA He JOITY-
CKAIOTCA. 3aMacJeHHbH peMeHb MPOTHPAIOT BETOLILIO, CIIETKa CMOYeHHOH
e BeHaKHe,

2. TIpoBepsioT € NOMONIBEG CHENHUATLHOTO OPUCTOCOBAEHUT UK MepH-
TETBHAE THHECK HATADKEHHE PEMHA IPUBO/A TEHEPATOPA, HAKMMAA HA €ro
CPEAHIOK) YacTh (Mex Ay IIKHBOM ABHTATENA M IIKMEOM BEeHTHAATOpA)
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¢ ycrmenm 39..,49 H (4..5 kre). B KxACGM OTAABHOM CTyYae nporwd perna-
MEHTHPYETCH MHCTPYKIHEH 110 3KCIUTYATAIIMY MOOHIEHOrO CpejcTBa.

HaTsxeHde peMHS PeTYAMPYIOT CAedyiowum obpasom:

CJIETKA OTIIYCTUE ralfky SOATOR KperUleHUa reHepaTopa Ha KpoHmTeline
¥ K HaT/DRHOH pefiKe, TOBOpAaYHBAIOT MEHEPATOP BHH3 WIH BBEPX 110 TIA3y
PEAEH J0 YCTAHOBICHHA HOPMANBHOTO Mporuba;

3aTATHBAIOT radiky GoATOB KpeIvieHWs reHepaTopa Ha KpoHMTeliHe
M K HaTMKHOH pelike.

Hanee paccMDOTpeHO TeXHHYeckoe O6CTyKUBaHUE OTAENBHHIX BHIOB

IEKTPOOBOPYAOBAHMA.

11.3. Texnnyeckoe 06CMyKMBaHHE AKKYMYNATOPHbIX GaTapei

Yepes 60 MoTo-4acoB paboThl KoMbaifHa BENOMHAIOT paboTH Mo obcry-
KUPAHUKY AKKYMYNATOPHOH OaTaped. CaMas BaXHAA ONEPANNA IPH
3TOM — olpefiefleHHe CTeNeHy paspmieHHOCTH BaTapet. 31ech BOIMOMHEL
CIEIYIOIHe CTyYa.

1. Ecay M3IBeCTHA IVIOTHOCTh BAEKTPOJIHTA NOAHOCTBI) 3apmKeHHo’
GBTEPEH, TO AJIA OIIPpEAENIEHHA CTEMEHH pPAa3pAXEeHHOCTH Eia'rapen AocCTa-
TOYHO IOTPY3HTE TIODYEPEAHO B KaX Ayl DaHKy Oaraped HaKOHEYHHK
JeHCHMeTpa, MpeJBapHTENBEHO CKAB MPYITY H Hafpab B cocyl AeHCHMETpa
TaKoe KONUYECTBO SIeKTPONHTA, TIPH KOTOPOM TICIUIABOK BCrUkBaeT. [Toka-
34HHA JeHCHMeTpa PUKCHPYIOT NPH TAKOM HOAOKEHHH IOIUIABKA, KOrma
OH HE KaCaeTed CTEHOK COCYAA. 3aTEM H3MEDAIOT TEMIIEPATYPY JAEKTPOJTHATA
GaTaped ¥ NIPUROAAT TMOKA3AHUA AeHCHMeTpa K 15 °C ¢ BHeCEHHeM CIeyio-
meit TeMnepaTYpHO#H MOMPaBKH:

TemmepaTypa aJIeKTpoauTa, °C | Tlonpakka k DOKA3AHMAM ASHCAMETPA, T/cM3
45 +0,02
30 +0,01
15 0
0 -0,01

HauMeHBIYIO TMIOTHOCTE AEKTPOARTA, H3MepeHHYIo k ofHol M3 GaHox
AKKYMYJAsSTOpHOM BaTaped, CPAaBHUBAIOT ¢ AaHHBIMM Taft, 11.1, B koTopoit
MpHBeAeHEH JaHHEIE IT0 JOMMYCTHMOMN CTRIeHH PaspsOReHHOCTH aKKyMYy/Id-
TOPHRIX DaTapeii.

BaTapeto, paspaxeHHylo Gonee 9eM Ha 50 % meTom u Gosee geM Ha 25 %
3MMOH, CHHMAKT ¢ MOOWIEHOTO CPEACTRA H MO3AMTKAKT.

Ecm pasHOCTE 3HaUeHUH ILIOTHOCTH BIEKTPOAHTA B GaHKAX aKKyMYIA-
TopHol Garapen Gonee 0,2 r/cu3, GaTapelo OTHPABJIAIT B PEMOHT.

Ecam B DaHKM axkkyMmyAsaTopHoH Daraped nmepei NPeBepkoil bDa
AOAUTA AHCTHANHMPOBAHHAA BoJA, TO MIOTHOCTE 3MEKTPONNUTA UIMEPAIOT
nocne 30...40 MuH paboThl ABHraTeN.
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11.1. Ouenxa cocToRHNA SaTapen No MACTHOCTH INEKTPONINTD, Ifom

TonsocTsI0 3apmxennHan farapes Barapen paapmsena
Ha 25 % Ha 50 %
1,29 1,25 1,21
1,27 1,23 1,19
1,25 1,21 1,17
1,23 1,19 1,15

[Ipumevare. [IroTHOCTE IneKTposITa NpHBeAeHa k 15 °C.

2. EcsiM NAOTHOCTL 3MEKTPONIHTA NOMHOCTBIO 3apaxeHHoH Gatapeu
HEH3BECTHA, TO CTEMNEHL Pa3pMKEHHOCTH HaTapel ONpPeAeiAIoT N0 Halpd-
WEHNH aKKyMYJATOPHEX §aHOK I0A HATPY3KoH. JJIs 3TOT0 NOoMepeRHo
Ha 5 C MOAHUTEOYAIOT HOMWKHM HATPY30THOH BMAKM K KJIeMMaM KaxAoH GaHku
AHKYMYASTOPHOM GaTapen ¥ PHKCAPYIOT NOKASAHMA BONETMETpA. BaTtapeto,
¥ KOTOpOH Hallpsa:keHHe XoTA OH oqHoi OaHk| MeHBme 1,5 B, 9TO COOTBET-
CTBYET paspsokeHHocTH Bonee wem Ha 50 %, cHMMalnT ¢ MoBWIBEHOrO cpej-
CTBA ¥ NOA3APMKAIOT,

EenM pasHoeTh sHaUeHHH HanpaskeHuid Ha 6aHkax Gatapen 6onee 0,2 B,
HaTapelo OTNPABAAIGT B PEMOHT.

AKKYyMYNATOPHEE HATAPEN TOTOBAT K XPaHeHHIO CAeZYIOIMMM o6pazoM.

1. CuumaioT GaTapen ¢ MOBHIBHOTO CPEACTRA, NPEABAPUTENEHO OTCO-
¢HHHME HAKOHECYHWKY NPOBOAOB.

2. OYHMCTHB BETOWEK, CMOveHHOH B 10 %-HOM pacTBOpe HALATHID-
HOTO CTMIMPTa WIH KaNbUHHUPOBAHHOH COAH, H MPOTEPEE HACYXC HAPYKHEE
noBepxHocTH Hartapew, mporogar ee ocMmoTp. Ecim obuapyxvBawT orenam-
BAHWE MACTHKY OT CTEHOK H KPHIMICK, TO 3TH AedEKTh YCTPAHAIDT ¢ IOMO-
IbIs HAIPETOrO NAANBHUKA. [IpH HAMHYHH TpemMH B Bake H KPRITIKAX,
«KAYaHHH» BHIBOAHEIX KIEMM, [IepeMellieHHH MekaleMeHTHEIX coeiMHEHHH
IpH NoAAeBAHUK CHH3Y OTBEPTKOIH HaTapeic OTIPamIAIOT B PEMOHT.

3. [MpoBepANT TEKTPUEECKOE COCTOSHHE AKKYMYAATOPHOH farapen,
UaMepsad HANpPAKeHHe Kaw ol GaHKKW ¢ TOMOIIbI0 HATPY3OTIHOM BUIKY,
BHaJase He3 HarpysKH, a 3aTeM ¢ Harpyskoi. HanpsxeHHe aKKyMyIATOPOB
MO HATPY3KOH TIPOBEPAICT NPH BITIOYEHHOM CONPOTHRASHUHA Harpyzod-
HO¥ BWIKH B TEYEHHE 5 c.

Ec/iv nipy H3MEpeHUH HampspreHws 6e3 HarpysKH CTPeiKa BOABTMETPA
He OTHNOHAETEA (T. €. UMeeT MECTO KOpOTKOE 3aMEIKAHMe B GaHKe) WIK
eCc/H pasHOCThH HANPSUKEeHHMH Ha kiemMax DaHOK Noj Harpyskoii Gonee
0,2 B, To baTapeio OTIPARIAIT B PEMOHT.

4. Batapeu, HAXOAWMBIIMECS B IXCIUIYATAOHM Goznee OAHOrO CE30HA,
NOAREPTatOT TPEHHPOBOTHOMY DAspAAy ToKoM {Hamnpuwmep, aAaa Gatapeit
6TCT-1320MC cuaa ToKa paBHa 12 A, ana 6TCT-503MC — 4,5 A), 9To6El
yOEAHTLCA B HX YAOBNETBOPWTEALHOM TEXHHMYECKOM COCTOAHHH. [lepex
[IPOBEAEHNEM TPEHHPOBOYHOTO pa3pAga GaTapeH 3apsyaloT M AOBOANT
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TLIOTHOCTh MIEKTPOIMTA A0 HODME, COOTBETCTRYIOUIEH AaHHOMY KIHMa-
THYeckoMy pationy. Ecmn npopomxsrensHocTs paspaga batapew oxaxerca
MEHBIIE, YEM NPUBEASHHEIE HIDKe ZaHHBIE, TO HA XpaHEHHe 3TH DaTapen
CTABUTE HE pEROMEHITYETCA.

[INOTHOCTE 3ACKTPOARTA 38 PHKEHAOK [IpogorsTersHOCTE Pa3pAAa, q,
bGaTapeH, npEBeAcHHAAN K 15 °C, r/cm? HE MEHee

1,29 75

1,27 6.5

1,25 5,5

TpeHHPOBOYHEIN Pa3pA/l BEIMOAHAIT NIPH TeMIOEPaType 3ASKTPOIHTa
25*5°C,

TOCTOAHCTEO CHAIH TOKa MOAACPKHEAIT B TEYCHHE BCETD pa3paja,
KOTODHIA 3AKAHIABAOT B MOMEHT CHWXXEHMHA Harpmienna Ao 1,7 B Ha xya-
el GaHxe aKkKymyaaTopa. IIpH BKAKYEHWH Ha PaspAg H Aaiee — yepes
4 9 H3MepAlT obIIee HaMpAXEeHWe BEceX HaHOK aKKyMY/IATOpa H TeMepa-
TYPY AEKTPOANUTA B cpeAHeit fanke. TIpy CHIDKEHWHM HAMPAXEHNA HA OAHOH
6anke axxkymyrropa e 1,85 B HanpsokeHue HaMepaIoT 9epes 15 MuH, a npH
crmkeHny 10 1,7 B — HenpepriBHO, YTOOH YIOBHTE OKOHYAHME PAIPAAL,

5. HopMmanrHyio paboTocnocoSHOCTE aKKYMYIATOPHELX GaTapeii, MMelo-
AR MOHIKeHHYI0 EMKOCTL B pe3yibTaTe cyAkgaTallli IUacTHH, BOCcCTa-
HaBMMEAIOT CIEAYIOIHM 06paoM.

W13 axxymyagTopao# GaTapeu (Tocte ee paspsaga Ao 1,7 B Ha 6aHKY) yaa-
JIAKOT 3MEKTPOIHT H 3aMEHAICT €T0 AMCTHAAMPOBAHHOM BOACH, OIS YETo
baTtapeo sapAaxaroT TokoM (A 6TCYT-1323MC He Gonee 6 A, ama 6TCT-
S03MC — re bonee 2 A), Hafmiofgas aa TUIOTHOCTBIO anekTponawTa. Eern
IVIOTHOCTE BJeKTposmTa goctHraer 1,15 r/cm?, To ero BHOBbL 3aMEHAIOT
JUCTHILTHpoBaHHoH BOAOH H NPAZOMKAINT JAPAIKY.

Ecnu B TeueHHe 4 9 He oOHAPYKUBAIOT AaTbHeHLIers NOBHIIEHHA ILUTIOT-
HOCTH 2NIEKTPOAHTA, TPEKPANAIOT 3aPAIKY, 3AMHBAIOT CBEXHH 2MeKTPONHT,
TUIOTHOCTE KOTOPOr0 COOTBETCTBYET 3apMKEHAOMY aKKyMyATOPY 1A AaH-
HOH KAMMATHYeCKOi 30HBI, H PHOBE BKIHOYAKT HA 3apAaKy Ha 2 1.

TTocne ycTpaHeHMA CyAbpATAUMH IWIACTHH 6aTaper BHOBb MOABEPralOT
TPEHHPOBOYHOMY PaspAAy ¢ UeNLI0 MPOBEPKH €€ TeXHHYECKOTO COCTOAHMA.

6. BaTapew, NMpHAHAHHEE TOAHKIMH K JanbHeHINeH axcnAayaTaumwu,
YCTAaHABAMBAIOT HA XPAHEHHE 10 BO3MOXHOCTH B CYXOM, BEHTWIHPYEMOM
MoMeleHHM TpH TeMnepaType He phme O °C, Ho He Huwke —30 °C. ITepen
YCTaHOBKOM Ha XpaHeHHe BaTapeH 3apKaT U AOBOJAT [UIOTHOCTh 3K
TPOJIATA A0 HOPMH, COOTEETCTEYIOIEH JaHAOMY KIMMATHIeCKOMY paiioHy.
MoBepxHOcTH 6aTapeil BHTHPAIOT HACYXO BETOMBIO, ARBOAHEIE KAEMME
AAYHINAIOT J0 MeTAMNHdeckoro Giecka W CMASHBAKIT 3AMHTHOH eMaskoi,
a B KPBILKH BEHHYMBAIOT NPoGKH, HOTOPEIE BLIBHHTHIM MIPH 38PAAKE; BEH-
THAALMOHHEIE 0TBEPCTHA NPobOK TIMATENABHO OYHMIIAKOT.
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Tpw xpaHeHMH HaTapeil eXeMeCAYHO KOHTPONHPYICT TICTHOCTE U YPO-
BeHE 3/IeKTPONHTA B HHX. [logsapsmxatoT 6aTaped TONBKO B TeX CIyIasidx,
KOI7la BHABIEHO CHIDKEHME ILIOTHOCTH J€KTPOJINTA NPOTHE IMIOTHOCTH
3apskeHHoE Jo XxpaHeHHd SaTapey 6oaee yeM Ha 0,05 r/eM3.

Barapen, XpAHHMRIE NPH MTOAGKHTEABHOH TEMIIEPATYPE, MTOAIAPDKAIOT
OZFH pa3 B MeCAL JIA BOCCTAHOBIEHHA EMKOCTH, TOTEPAHHOMN 0T CaMOpaspAza.

[1pM NOCTAHOBKE Ha XpAHEHHWE HOBRIX (HE 3ATHTHIX SMEKTPOAMTOM) GaTa-
peit TpoBKH AOMMHK OKITh IVIOTHO 3aBHHYEHE, TePMETH3HPYIOIHE IWIEHKH
M3 BeHTWIALHOHHHEX OTBePCTHH AKKYMYAATOPHEIX KPBIIEK He BO/UKHEL
OHTH YAUICHH,

11.4. Texnuveckoe o6cnyXMBaHNe reHepaTopos

TexHH4ecKoe COCTOAHME reHepaTopa H pafoTalollierc ¢ HAM peNe-pery-
NFTOpa OIPAMO BAVAET HAa HAACHKHOCTD M MPOAO/IKHTEIBHOCTE paGoTH aKKy-
MyaATopHOH SaTapeu W MpHGOPOB CCREIEHUA.

[1pu TexHU9ecKOM o8cayxUBaHHH PafoTy reHepaTopa IPOREPAINT Hello-
CpeACTEEHHO Ha apToMobuiIe, xombalile WIH TPAKTOpE, a4 B HEOOXOAMMEIX
cAYy4anX — Ha KOHTPOJABHO-HCIHTATENLHOM CTeHZe MyTeM H3MepeHHA
HATPsHKEHWA U CUIH TOK4, OTAABAEMOrO FeHepaTOPOM.

B mpouecce axcuryaTagui npia TO-1 1 TO-2 NpoBEPAKT H PETYAMPYIOT
HATAXEHHE MPHBOAHOrO PEMHA MEHEPATORE, A TAKKe KPeIUIeHHEe reHepa-
TOPA U pelie-peryiaATopa.

[Ipu TO-2 oYHIMAIOT reHepaTOp OT CPA3H, CHUMAKT MEeTKoAepXKaTelb
U NPOBEPAKIT COCTOAHME IETOK M KOHTAKTHHIX KOJEL, A4 TAKOKE AABICHHE
NPYXKUH. YCTPAHAICT BLIABASHHEE HEHCTIPABHOCTH M IIPOAYBAIOT CHATHIM
BO3AYXOM BHYTPEHHIOK TIOMOCTE TeHepaTopa.

I[Ip NMOATOTOBKE ARTOMOOWIA FUIN TPAKTOPA K 3HMHEH 3KCILTYaTALMH
OpH odepeaHoM TO-2 JONMOAHHTENBHO BRUNOAHAKT caegyromue paboTh.
CHHMAIOT TeHEPATOP, IIPOBEPAINT Er0 TERHWIECKOe COCTOSHHE M TIpH Heol-
XOIMMOCTH Pa3GHpAIOT, MPOBEPAIOT COCTCARNE OOMOTOK YAIOB, YCTPAHAIOT
BEIABJICHHEIE HEUCTIPABHOCTH, 3AMEHAIOT AedeKTHHE YaNnel U AeTatH. Ilepes
cGopkoii TIPOAYBAIOT CKATEIM BO3ZYXOM KOPIYC, POTOP M APYTHE JETATH.
JaMEHAOT CMAIKY TOANUIHUKOB, IPH 3TOM CHUMAIOT JAMMMTHOE KOMLLO,
IPOMEIBAIOT NOAMAIIHHK, 3ANOIHAIOT €70 CMA3Koi Ha 70 % ofbeMa noao-
CTH MEXJY LWIAPHKAMH M YCTAHABAWBAKT KOABLO HA MECTO. B 3aKphITEE
MOAMWIHUKH cMa3Ky He gobarnsarrt. [Nocre c6opkH TIPOREPAIOT paboTy
reHepaTopa Ha CTeHIe.

MOKHO NPOBEPHTL FeHepaTop 63 CHATHS ¢ MAIIHHEL MYTEM HAMEPEHMs
HaIMPUKEHHA HA 3LHHMAX «IUTIOC» B «MHHYC» TeHepaTopa, a 3aTeM Hanpa-
HEHHA HA 3aAHMAX «ILTHC» H «MHHYC» PeTYIATOpa NP cpeauett 1 6oanmeit
YaCTOTE BpPAmEeHHA ARHTATENs.

[NoaroToBKA PeHEPATOPA K XPAHEHHUIO 3aKII0YAaeTCA B CAeIYIOEM.

1. CHPMAFOT 3AMMTHHIE KOJMIATKY ¢ KJIEMM TeHepaTopa, IOMEedaloT H OTCo-
EIHHAIOT IPOBOIA.
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2. Ocnabpsmor raifky H0ATOR KPeTIeHWA FeHEpaTopa, CHUMAKT NPHBO-
JHOH PEMEHE ¥, OTBMHTHB TaiilKH i BHHYR DOITH W3 OTBEpCTHE JAaTT reHepa-
TOPa, CHUMAKT TEHEPATOP.

3. Oumnaor BETOLILID, CMOYEHHOH B 62HANHe, HADYIKHEE MOBEPYXHO-
CTH TeHepaTopa, IPOYHINAICT AepeBANHON MITWIBKOH CTOYHHE OTBEPCTHA
B KPHIMKAX, CMA3kIBAIOT KAEMMALI, GeTOBYIO JOPOKKY ITKWEA U AN AAA
KpeTUleHMs 3alUTHOH cMa3kol M ¢AalT reHepaTop Ha XpaHeHHe.

11.5. Texnmyeckoe 0GCnyMBaHKHe pene-perynaTopos

Pene-peryiiarop HaNpAKeHHA MPOBEPAIOT M ITPH He0OXOAMMOCTH peryit-
pyroT uepea ogHo TO-2. IIpH NoATOTOBKe ABTOMOBHIA, TPaKTOpa K 3UMHeEH
BKCTUTYATALMH B CEBEPHEIX paloHAN PETYUPYIOT peNie-PEryAATOP Ha MOBLI-
[MeHHOe HAMPAKeHHE, UTo HeofXoaNMo A1 IOAHOI'G 3apAfa aKKYMYJINTOp-
Ho¥ GaTapen (Tabn. 11.2).

11.2. YcraHosKa HANPRMEHNA FEHAPATOPS B 3ABHCHMOCTH OT BPEMEHH 13

Knumatigeckad 30Ha Bpemsa Hampa- HaopaseBte renepaTopa,
(epegaan Mecad- roga JHeHHe PETYIHPYEMOE DETYASTOPOM
HAA TeMTIEpaTypa aNeKTpo- HampkeHnd, B
B gHBape, °C) ofiopy-
posamws | TPH HApy¥- IOpH 0OA-
ARTORMS- Hofi ycra- KanmoTHOH
Guna. B HomKe GaTa- YCTAHORKE
N pen Barapex
XonogHan 3HMa 12 14,5...15,5 14,2...15,0
(ot 50 a0 —15)
24 29.0...31,0 25,0...31,0
Jleto 12 13,8...14,8 13,2...14,2
24 27,0...29,0 27,0...29,0
YuepeHEas Kpyromerit 12 13,8...14,8 13,2...14,2
or -15 go -4
¢ Ao —4) roa 24 27.0..290 | 270..290
HKaprasn, Terrnaa wrak- | To xe 12 13,2,..14,0 13,0...14,0
Had (oT =15 Ao +6)
24 26,0...28,0 26,0...28,0

[lepen peryTHpoBKoi KOHTAKTHHX PETYAATOPOB OCMATPHBAIOT Pabouyio
MOBEPXHOCTh KOHTAKTOB K M3MEDAIOT 3a30Phl MEXAY AKOPBKOM M CEpACY-
HUKOM, AKOPEKOM H APMOM, A B pesie PP380 n PP362 — Memzy KOHTAK-
TaMH. OKHCAEHHBIE KOHTAKTH 3a4YHIIAIOT CTEKJIAHHOM GyMaroi aepHM-
cTocThio 140...170, a 3aTeM NpOTHPAKT daMOield WIH IVIOTHOH TKaHEBID,
CMOYEHHOI CTIHPTOM WIH OIHIEHHEIM HeH3NHOM,

[L10CKOCTH KOHTAKTOB KO/UKHEH OHITE NapaleibHE, 3 OCH KOHTAKTOR
AO/KHEL COBIAJATE.

[Ip1 noAToTOBKE K XPAHEHUIO ¥ pene-perynaropa:
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1} moMenaT M OTCOeAHHAINT MPOROAA OT KAEMM pele-DEryASTOpa, OTRUH-
YHBAKT AfKN ¢ BAHTOB KPeIVIEHHMA H CHHUMAIOT Pese-pery/aTop B cbope
€ AMOPTHIALMOHHWMH BTYIKAMH,

2) OUMCTHB HAPYXHEE [OBEPXHOCTH DeNle-PEryAsTopa BeTOMEBK, CMO-
yeHHON B GeHINHE, ¥ CMA3aB KIeMMEI 3alHTHOH cMasKoil, OTIIPARIAIOT €ra
Ha XpaHeHHE.

11.6. Texnnueaxoe obenymuBaHue cTapTepos

[Npy Brnonrennn TO-2 NpoBEpAIOT KPEIUIEHHE CTAPTEPA M TIPOBOAOE
K 32%UMaM TATOBOTO pPelie, pelie BEAYeHH M POROAA OT 3amKiMa pene
K «Macces. [IoAITATHBAOT CTAXHbIE GoaThl cTapTepa. CHUMAIOT 3aMMTHYH)
AeHTY ¥ TIpOBEPHIOT COCTOAHNE KOMLNEKTOpa, WETOK H UX NPYXHH, HalH-
YHe MBUTH HAa KPHIIKe W mMeTKoAepxaTeiax. [[bUIh co mMeTKoAepXaTene,
KPHIIKH U KOMAEKTOpa YAAIAIOT CKATHIM BO3AYXOM. 3aMacNeHHHIH Wik
3arpASHeHHHH KOAUIEKTOP TPCTHPAIOT TACTON TPANIKOMH, Clerka CMO4eHHOK
GerauHoM. TIpK GOMBION JarpAIHEHHOCTH KPRINKH, MIETOK, KOIEKTODA,
CHABHOM HAHOCE METOK H IJH YCTPAHEHHA APYTHX ,I[eti)EI(TOB CHHMAKT
CTapTep ¢ ARHTATENA.

B craprepe CT-103 3anuBaiorT B KAy MaciaeHKy no 8...10 xanens
WHAKOTO MOTOPHOTO Macka. B APYTHX cTapTepax NOAUUITHHKY CMA3BIBAOT
nepen cHOPHOIT HHAKMM MOTOPHEIM MAaCcaoM.

[Ipy nMoATOTOBKE AaRTOMOOH/IA HAH TPaKTOPA K SHMHEH 3KCILUTYaTaLMK
npy odepegHoM TO-2 cHEMAKOT CTapTep ¢ ABHTATEAA M pa3dHpaloT ero and
TMPOBEpKH COCTOAHMA METOK M MX TPYHH, KOUIEKTOpa, OOMOTOK, AeTanei
H Y3JI0B IIPMBOAA, MOAMIWITHHKOE, TATOBOIO pene. JIid coxpaHeHMA CMa3Ku
B MOAIIHITHIKAX HE IONMYCKAETCA MPOMRBATE KPEITKY KEPOCUHOM WIH OeH-
3uHOoM. [locne yeTpaHeHns AedeKToB cTapTep cobuparoT, yAelHs ocoboe
BHHAMAHME HAACHHOCTH KPEIVICHHA BHHTOB OIIODH CPEAHETO IIOATTAITHHEE.
[Moene c6opku TPOBEPAIOT MECKOCTL HPANLEHMS AKOPA M PECYIMPYIOT TIPH-
BOJ ITECTEpPHH. 3aTeM NPOBEPAIOT CTAPTEP Ha HCTEITATETLHEX CTeHAAX.

T1pH NOATOTOBKE K XPAHEHHIO CTAPTEpa BLITONHAIT CISAYEOLIHE OMTEpaIidH.

1. OTcOeaMHAIOT MPOBOAA OT KJIEMM CTAPTEpAa M, BHBHHTHE 0OATH Kpe-
IUIEHHA, CHHMAIOT CTAPTEP C ABUTATe/A.

2. 3aKpRIRAIOT OTREPCTHE MOK CTAPTEP CHEUANRHON 3aTymKoH, ode-
CTeYHBAIOMEN IepMeTH3alHIC NON0CTH KapTepa MaXOBHKA, ITPeABapH-
TEJILHO CMa33aB 3AMWTHOH ¢Majio# [I0CaJ0THEE TIOBEPXHOCTH IT0A CTapTep.

3. QUUIAT HAPYKHEE MTOREPXHOCTH CTAPTEPA BETOIIRID, CMOYeHHO
B OeHIHHEe, CHHMAlOT 3a0MTHYIO ASHTY (JaNHTHBIH KOMIIAaK A reHepaTo-
POB € TOPLOBLIM PACTIOAOMKEHHEM KOWIEKTOPOB) M BEIHMMAIOT LETKH.

4. [Ipu 3arpA3HeHHH KOMACKTOP NMPOTHPAIOT TaKie BeTOWBI, CMO-
yeHHoH B BeH3MHe, MoCAe Yers 3allMTHYK AeHTY (KOAnak) NoMewaloT
Ha MecTo.

5. CMazap 3alIMTHOH CMA3KOH KJEMME CTapTepa, (IaHel KpHIIKH,
ACCTYITHYIO 9acTh Bajia AKCPA W IIECTepHIO PHBOAA, OTTIPAaBAAIOT CTApTep
Ha XpaHeHHe.
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11.7. Texunyeckoe OGCI'I)')I(HBBHHE CHCTEMBI 33KWIAHWA

[Ipn nposeaernn TO-1 npoBepsaoT ¥ OpH HeOOXOANMOCTH IIOATATHBAINT
KPETUIEHHE NPePhlBATENA-PACTIPEACTMTENA M KATYLIKH 3AKHraHuA. [losopo-
TOM KPEILIKH KOMOAYKOBOH MACIeHKH Ha OAHH 060pOT CMAa3EIBAKOT BAMHMK
OPHBOZAA KyauKa B POTOPA PaclpeleniTens,

[Tpu TO-2 NpoBepAOT COCTOAHUE TOBEPXHOCTH KATYIIKY 33KHATAHMA,
HPOBOAOB HUAKOTO M BEICOKOTO HANSIKEHHA M cyxoi Tpankod ounmaior
UX OT TLUTH, FPA3KM U Macia. TIpoBepAlT COCTOARME cBeyell 3aKMraHus.
O9HINAIOT CBEYM 0T Harapa ¥ PeryAHPYICT 3a30p MEXKAY JNMeKTPOAAMH HiK
3aMEHAIOT CRETH.

CHUMArOT ¢ ABMrATEA NDEPEHIBATENb-DACTIPEAEIHTENs H IPOTHPAIOT
cyRoil TPATKOH BHYTPEHHIOW M HAPYKHYIO MOBEPRHOCTH KPEIITKH, POTOP
¥ kopryc. [[pOBEpAIOT, HET JIH B KPHILIKe W pOTOPE TPEIIHH H 00YTIHBIESHCA
TOBEPXHOCTH M3OAALMOHHOTO MaTepHana, a Taloke COCTOAHNE YTOABHOIO
KOHTAKTA B LIEHTDANIEHOM BBOJE KPBIMIKH M OIPAHMYHTEILHOTO Pe3ucTOpa
B poTope pacopefenutens. [IpoBepaANT COCTOAHUE KOHTAKTOB MpephiBa-
TENA, PETYTUPYIOT 3330p MeXAY HAMH H 3aUHIIaloT pabouyio MOBEPXHOCTE
OT OKCHAa MeTana. [[poTHpaloT pa6ovyio NOBEPXHOCTH KOHTAKTOB NpepH-
RATENA 3aMIIEi, CMOYEHHOH OYUIIEHHHM GEHIMHOM HIH CITMPTOM, 8 38TEM
HOPOCYIMMBAOT KOHTAKTEL

Banuk nmpuBoja KyndauKa M poTOpa CMAsEBAIOT, MOBEPHYE KPEIMIKY
KONTIAYKOBOH MaciAeHKH Ha oAauH obopoT. Ock prldamka CMasbBalOT
oHOH Karvreil Macra. CHMMAIOT POTOP, a 3aTeM (PRILI-METKY ¥ KallaioT
4...5 Kanens Ha BTYAKY KyAa9Ka. [TOTOM NPOIMTHIBAIOT (LTI IIETKY ABYMS
KammaMu Macia. [IpoBepaloT COCTOAHKE IPYTHY YAloB U AeTaned.

IIpH NoAroToBKe MalIHHBEL K 3UMHEH 3KCIUTYATallMH NpepLIBATENb-paC-
npeaendTeNs pastHpaloT H TIATELHO NPOBEPAIOT COCTOAHNE MOAMTHITHHAKA
TOABHNHOrO AUCKA, PRYANKA NPEePHBATENA, BATHKA H €T0 CKOIB3AMHX
MOAMHMIHAMKOB, KY/Ia4Ka, KOHTAKTOB PEPRBATENS, [IEHTPOOEKHOr0 H BAKY-
YMHOTO PeryAATOPOR ONepeieHid 3aKHraH!A. BeIABIeHHEEe HeHcIIpasHo-
CTH YCTPaHAKCT. [IpoBepAIOT Ha CTeH e U NPH HeobDXOZWMOCTH pPeryJMpYIOT
YTON 3aMKHYTOIO COCTOAHHA KOHTAKTOB IPEpHIBATENA, UEHTPOOEIKHEIT
U BAKYYMHEIH DETYIATOPH ONEPEKeHMs JDKMTAHUA, 4 TAKOKE UCTIDABHOCTE
POTOPA, KPHIIIKH pacnpelenuTent ¥ KOHASHCATODA.

TexHHyeckoe cOCTOAHHE MPUOOPOB CHCTEMEI 3aKHTAHHA, CHATLIX C ABTO-
MOOIUIA, TPAKTOpa WK KoMOaiiHAa, MPOBEPAIOT Ha CIIELMANBHEX CTEHIAX.

11.8. Texnuvecxoe o6cnyKHBAHHE CMCTEMDI
OCBELeHHUA W CHTHANM3ALMM
JnA HagexxHo# paboTEl TpHOOPOB OCBEINEHHA ¥ CHTHAMH3amHH HeodXo-

AWMO @XeZHEBHO MPOBEDATD HX B AeHCTBUH, CNeJyeT TAKKe CBOEBPEMEHHO
HOPOTHPATE PACCENBATENN NPUGODOR OCEENIeHUA ¥ CBETOBOH CHTHANMAAIMH.
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MMpu TQ-2 MpOBEpPAIOT KPETUIEHHE W HCIPABHOCTE BCEX IPHBOPOE OCBe-
MeHHA H CHTHAMAAIMY, PEryHpYIOT HAalpaRIeHHe CBETOBKIX Jydeil raae-
HHX Gap MAWKHLL, OPOBEPHIT COCTOSHUE KOHTAKTHEIX 3AMHUMOEB dap
¥ doHapell, kpelLIeHHe HAKGHEYHWKOE MPOBOJOE Ha 30KUMaX, AcHcTEHe
UEHTPATLHOTC H HOXKHOTO NepekmodaTeneil cbeTa ¥ NafieHe HANpsiKeHHs
Ha 3aXMMAaX, TPOBEPAIOT M NPH HeoGXOAMMOCTH PeTYAUDYIOT 3BYKOBRIE
CHTHANH ¥ pefie CHTHAMOB. B yKa3aTenax TOoBOPOTOR IPOBEPSIOT HCIIPAE-
HOCTh MEPERTIOYATENA H YACTOTY «MHTAHHS» JaMII, TpH HeoOX0oAHMMGCTH
PETYAMPYIOT NPEPHBATEN: TOKA, CTAMNAKT CT IEUTH M I'PA3SH HOBEPXHOCTH
M 32MMhl HOXKHOTO TEPEKAIOYATENA CBETA W BHKJTIOUATEIA CTOM-CHTHATA.

CBDEBPEMEHHDE H BRICOKOHAYECTBEHHOE TEXHHNYECKOe OGCH}DIG’IBEHHE
AEKTPOOBOPYAOBAHMA TIOIBOMAET CYWIECTBEHHO CHU3HTE MPOCTOH AHTOMO-
6unefi, TpakTopob U koMbatiHoB.

T[Ip¥ NoAToTOEKE K XPAHEHHIO (Hap U 38yK08020 CUZHAAA BETIONHAIOT clle-
AYIOIIEee.

1. TlopopavHBasg HAKOHEUHWKH MPOBOAOE TIPOTHE YaCOBOH CTpelkH,
BEHHHMANT HX M3 THes3sa dapul. CHUMalT dapu ¢ koMHaitHa, OTBUHTHB
raiiKi ¥ BHHYB GOATEL KpeIUIEHHA M3 cToeK dap.

2. OTCoeMHAIOT POBQ H, BEIBHHTHB BIHT KPEI/IEHUA, CHHMAIQT CHIHAJL

3. [IpoTHpPAIOT HAPYKHEIE NOBEPXHOCTH (ap M 3BYKOBOI0 CArHAAA, CMAa3kI-
BAFOT JAIMTHOH eMaakol conpsokeHun (paccemBaTems — oBofoK, oboaok —
Kopryc baphl, rHe3ao Gapel — BLIBOAHBIE KIEMMEL), A TAKKE KIEMME 3BY-
KOBOIO CHTHAIA. OTNpasLAioT GapH ¥ CHTHAM Ha XpaHeHHe.

SnexmPpogeHMUARMOPL [OTOBAT K XPAHEHUI) CACAYIOMAM 06pazoM.,

1. CHUMaIOT GHAKTP BEHTUAAIHOHHON KaMephl M BEHTHAATOD, TIpelna-
PHTERABHO OTCOSIHHHB OT MIEKTPOABUTaTeNeH NPOBOAA.

2. OIMImaoT BeHTWIALMOHHYI0 KaMepy H BEHTWIALUMOHHEE OTEEPCTHA
OT ITEUTH, YCTAaHABTHBAIOT HA MaCTO (l]]ﬂ[h'l‘p H 3aKPhIBaI0T BEHTHAALIHOHHBIE
OTBEPCTHA CHAPY:KH KaOHUHE 6pe3cHTOBBIMH 9CXIAMH.

3. BHEMHIHMBAIOT IOHABKN H CHUMAIKOT ¢ BAJOB 3MIeKTpoABHTaTenaH
KOJleca BeHTHIATOPOB, OYHIIAKT 37eKTPOABUTATENM M KONEeCca OT TbLTH
¥ rpA3y. CMa3ap 3aMMTHON CMa3Koi KOHLE BATOB U KWIEMMH JIEKTPOABH-
raTeneil M yCTAHOBME KONECA BeHTHIATODOE HA MeCTO, CAAIOT BEHTHSTTOPE
Ha XpaHeHHe.

Vicasamens nomeps 3epha TOTOBAT K XPaHEHUIO CIeAYIOIHM 06pasoM.

1. OTcoeIMHAIOT MPOBOJA DT COSAMHHTENBHOM MaHe A, YCTaHORIeHHOMH
Ha NeBOH CTOpOHE I{HGHH]:I., OTBHHYMBAOT TAMKH 60ITOB KPErnenrs 1 cCHH-
MAIOT C KPOHIITEAHOE HAMEPHTE/IBHEL 60K, 4 C PYJIeBOH KOMOHKH — II0Ka-
amBatomuii mpubop.

2. CHMMAIOT 3alIUTHEE KOJANAa9KH ¢ COeIHHHTENBHEIX NaHedeH, ycTa-
HOBJIEHHHIX Ha KIABHITAX COJOMOTPACA, JHA PEIIeTHOrO CTAHA M CKATHOMH
A0CKH. OTCOSAHHSEOT IPOBOAA W, OTBMHTHE BHHTHI KpeIieHus Ipeolpaso-
BaTenel moTeps 3ePHa H TOAAYH, CHUMaT TpeobpasoBaTeni ¢ koMbBaitHa.

3. [IpoTHpaloT YHCTOH BETOWERID OKAZBIBAIOLIWIT NPUBOD, H3MEPHTENE-
HE 610K H Ipeo6pa3oBaTe/d H OTTIPABIIAIOT MX Ha XpaHeHHE.
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TIp® NOATOTORKE K XpaHeHLIW Uil TPUOOPOB BRITIONHAT CAeAYIOLIeE,

1. [IpoTHpaloT MUMTOK NPHOOPOE BETOMEBIO M CMASKBAIOT BCe MeTA/LTH-
Yyeckue AeTAMU TOHKUM cloeM 3amuTHoi cMaski.

2. OxIeMBAICT MWTOK NMPOMACAEHHOH OyMarol Wi nommMepHoii IwieH-
Koil. Bce Kpenenaible ¥ BCIOMOTaTENLHEE JETAIN IOCAE CHATHA arperaTor
. ¥3J0B MIeKTPooOopyAORaHMA cMA3LIBAKOT JAMHTHON cMa3koi K ycTaHaB-
AMBAKOT HA MECTO.

SnexkTpoofopyAOBAHME IIepe] CAa¥el Ha XpaHeHHe TIATENLHO 0CMa-
TPHBAICT ¥ CLEHWBAIOT €r0 TeXHHYECKOe COCTOAHHE C LB BRABACHHA
arperaToB M Y3J0B, KOTOpEIe Tpe(yeTcA oTNpaBHTE B peMoHT. IIpu aToM
PYKOBOACTBYEOTOL CBEJICHHAMU 0 paBioTe aTperaToR ¥ VaNIOB B MEPHOH IKC-
TITYATATIHH.

CHATHE ¢ komOaliHa arperaThl ¥ yanu anekTpoolopyAoBaHHA, KOTOPHE
He TpeldyeTca OTTIPAR/IATE B PEMOHT Ha CNeUHANMEMPOBAHHBE PEMOHTHEE
NPeAIpPUATHA, XPAHAT COMMACHO CTAHAapTaM. HeokpalleHHEIE TOBEPXHOCTH
ATPETATOR M YAIOB, HMEIOIOHE ¢JIEH KOPPOIHI, 31YMMAIT NUTHGOBANBHON
IIKYPKOH, TPOTHPAIOT BETOEIC, CMOYEHHOH B GeHAHHE, H [IOKPHRAIOT
JaIVTHOH cMa3koH, a TOBEPXHOCTH, NMeloIIMe NOBpeASHHEA cnol nako-
KPacOYHOTO MOKPEITHA, 3a4HIAI0T, 0BeKHPHBAICT M OKPAIWBAIOT.

Ko Bcem ATPErdTaM M y3j1aM, ClaRdaeéMbIM Ha XpaHEeHHE, NPHKPEIUIAIOT
6GHMPKH ¢ YRA3aHHeM MapKH H X03AHCTBeHHOTo HOMEpPa KoMbaiina,

11.9. Npasuna 6e30NACHOCTH NPH IHCNNYATALUMN
anexTpooGopynoBaHnA aBTomobuNeid, TpaKTOPOB M KombailHoB

[Ipu aKrcryaTagum anekTpoobopyaosanua asromofuneli, TpakTopon
u xKoMOaifHOB CieAyeT CTPOro cOBMIOAATE MpaeKaa Ge3aonacHoCTH TpyAa
mp¥ paboTax ¢ 3MeKTPOYCTAHOBKAMH, H3JIOKeHHEEe Brlile. OAHAKO CIel-
MHKa aBTOTPAKTOPHOTO ANEKTPOOGOPYAOBAHUA 3aKTIOYAETCA B TOM, UTO
B HEM MCMOIB3YIOT KHCIOTHEIE AKKYMYTATODH, oficAyMBAHHE KOTOPHYX
COIMPAKEHO C DIMACHOCTRI0 NOAYYEHHA XMMHIECKHMR OXKOT'OB. HOBTOMY npn
MPHATOTOBJNEHNHH 3MEKTPOANTA, €0 3AAMBKE, YCTAHOBKE aKKYMYIATOPOR
Ha 3apAXKY HeoBXoZHMo paboTaTh B pe3HHOBBIX ITepYaTKax H o0yBH, B dap-
TyKe W 3aIUTHEIX OUKAX.

[MoMemeHus, B KOTOPEIX pafoTaloT ¢ AKKYMYASTOPHBIMH BaTapesamMy,
AOJDKHE OHITE 000DYA0BAHE OOIIEH H MECTHOM BeHTH/IALMCH, B HMX 3ampe-
IMaeTcA XPaHUTh H NPUHMMATE IHITY, a TaKKe KYPHTb.

TIpUroTaBaAVBAaA NEKTPONHT AAH KACAOTHBEIX AKKYMYIATOPOB, CISayeT
cTporo cobaaTh CYIMECTRYIONHE NMPABHAA! [IPWIHBATE KUCIOTY B BOAY,
a He HaobopoT. [IpH H3rOTOBAEHUYM | 3ATHBKE MIEKTPOINTA HYNHO NOIh30-
BATLCA TOABLKO CTELAHHOMN WM M3rOTORMSHHOM U3 cBUHLUA NocyRoH. [Tepe-
JAHBATh KUCIOTY MAM FOTORBIE 3N&KTPOAMT JIYdIe TIPH NOMOMM CNeliaihb-
HHIX CH(OHOB.

CepHas kMCAoTa Aaxe c1aboif KOHUEHTPAUMHK pa3pyIlaeT BCE OpraHu-
YecKHe MaTepHank H NpUIHHAET ;mKoTH. [IpH monajaHHH 3/eKTPOANHTa
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Ha OAEXAY MAN O0YEE HYXHO HeMEINEHHO TIPOMRITE 06JHTOS MeCTO BOZOH
B SOMBIIOM KOIHMECTBE, A 3aTeM HeHTPAIM3OBATE KHCAOTY pacTBOpoM Dukap-
GoHaTa HaTpyuA (METheBof COALI) HIM HAIDATEIPHOTO CIHpTa. ECIN KHenoTa
MOITAA HA HEJATHNICHHBE 9ACTH TEIE, TO HEODXOAHMMO cpasy e 06MBITE 3T0
MECTO BOACH B HOIILITOM KOAHIECTBE H TAIOKe HeHTpalTHaoBaTh.



Inasa 12
SKCNNAYATAL WA CPEACTB ABTOMATU3ALUN

12.1. Oprann3auua TEXHHYECKOTo 06<NYKUBAHHA CPefcTE
ABTOMATH3ALMN

DKCIUTYATALMSA CPEACTE ABTOMATHIANNM B CE/IhCKOX03ANCTREHHOM [Ipo-
HBBOACTBE MIMeET CBOH OCOGeHHOCTH, 3aKAOYaloIHecs B TOM, UTO YacTh
STHX CPEACTH, TAKUX, KAK JATVMHKH, MCIIOAHUTEIBHBIE YCTPOUCTEA, YCTAHAB-
JIMBAICT HEMOCPEACTBEHHO B IIPOM3BOACTBEHHHIX TIoMeMeHNAR. QKXpyKalo-
man cpejla TaKHX MOMelleHHit arpeccHBHA T OTHOIMEHHIO K 3/eMeHTaM
ABTOMATHKHM. B (BA3W ¢ 3THM BCE CPCACTRA ARTOMATHUIALMH, NPHMCHACMELS
B CeAbCKOXO3AHCTEEHHOM NPOM3BOACTRE, AOJLKHB HMETh COOTBETCTEYIO-
MIYHO BANATY OT BO3ACHACTEHA BPEHBIX (PAKTOROB OKPYKAIOMIEH CPEBI IPO-
W3BOACTBEHHEX TOMEI[eHHH,

Jpyro#l cepreaHrl $akTop, OTpHUATeNbHO BJHAOMEUN Ha paboTy
CpeCTE ABTOMATH3AUMH B CeIbCKOX03ANCTBEHHOM ITPOH3BCACTRE, — YPO-
BeHBb HAMPSOKeHHA, KOTOPBIA B YCIOBMAX CeTbCROH MECTHOCTH MOABEPKEH
3HAYUTENBHEIM Konebarmam. Ma-3a sToro crabrumsrocts paBoT ABTOMATH-
JecKHMX YCTPOHCTB CYIIeCTBEHHC CHIDKAETCA.

[podnnakTnyeckne paboTel. B mpolecce aKCOAYaTAUMA CPEACTE ABTO-
MaTH3AUUA 0coboe BHIMaHNe o0pamanT Ha NpodUIaKTHYeckHe paboTe,
NpefyIpeXxAoMue BEIXOA, H3 CTPOSA AMeMeHTOE ABTOMATHEH U B 3HATHTETTh-
HOM CTENeHN UCKIoYalomue aBapui, Lenk 3Tux paloT 3aKno4aerca b clie-
AyioleM: a) JoSHTLCA rapaHTHHHEBIX YPOBHEH CONpPOTHBASHUS H3OAALHH
BeeX dacTell yeTaHoBOK; 6) DOANEMHUBATE B MCTIPABHOM COCTOAHMH KaGeib-
HO€e XO3fICTEO, MPOBOJA, 3MeKTPOMarHUTHEHE H MOTOPHHE MeXaHM3ME,
pene, KOHTAKTHL ¥ IDYTYI0 annapaTypy; B) JOCTUIHYTh COOTBETCTBHA [apa-
METPOB 3AIAT 33AaHHWM YCTABKAM; T) IOAAEDKHBATE B HCTIDABHOM COCTO-
AHMH ¥ 100 % roTOBHOCTH K BKAKYEHHUIO YCTPOHCTEA pelepBHOTO IIHTA-
HHA; 1) 00eceylTE COOTBETCTBYIOIIYIO HAAESKHOCTD ACHCTBHIA OA0KHPOBOK
M cOIOKMPOBAHHEIX YacTell CXeM, CHTHATH3ALHHY U T. M.

Mepes BBOAOM CPEACTE ABTOMATH2AIMH YCTAHOBOK B 3KCIUIYATAIIMIO
ITPCBOAAT TeXHWYECKHHA (BHEIMHMI) OCMOTP, B pe3yiabIaTe KOTOPOTO BEHIAB-
AAKOT OMHGKKM MOHTAXKA M HATaAKH. TEXHMUIECKOMY OCMATDPY NpeIecTRyeT
WpeABAPUTENBHOE HAYYeHHEe AOKYMEHTALHH HA ABTOMATH3ALMWIO, AKTOB
Ha CKPHITHE pafioTH, aKTOB H IIPOTOKG/IOB PEBH3HIl M MacmopToB obopyao-
BAHHA M T. A.
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UrodH TIpeIyTIpeANTE NpeXASBPEMEHHRIH BRIXQA U3 CTPOA TEMEHTOR
ABTOMATHKH H COAEpPHATh X B paﬁOTOC]IOCOGHOM COCTOAHHH, IPOBOAAT
PaE PO HAAKTHYECKHX MEPONpHiaTHi. B cucTeMy npodmiakTU4ecKux
MepoIpUsTHil BXOTUT CAeAyloliee.

1. Texymee obcayXHBAHNE M HaA30p 3a paboToil CHCTEM apTOMATHE-
ckoro ynpagneHus (CAY). PeayibTaTh paboTh GHMKCUDYIOTCA B JKyPHAJIAX
SKCIITYaTAlIUH.

2. TepHogH4eckoe oBCTYKMBAHHE W HCIILITAHHA, BHITTONHACMELE IO Ipa-
¢HKy. OHH MO3BOAIOT BHIABMTH He TONBKD ofmee cocToAHHEe CAY H ero
OTHENBHHX 3/IEMEHTOB, HO M 0Yard CKPHTHX MOBPEXAECHHH WIH NpPA-
JHAKH, YKA3hIBAKIHE H3 BO3MOXKHOCTE HX ITOABIEHNA. an 3TOM (l)HI{CH-
PYIOT COCTOAHHE HMIOIALMM, ANTMAPATYPE, OCHOBHOTO OS0OPYAOBAHHSA U £TO
OTASALHEIR TacTelf, a Talke BEMBASIOT HEHAASKHELE 3IeMeHTH U o8opyaa-
BaHHe WIH ero OTAeNBHEE JACTH, KOTOPhle HYIHO 3aMeHMTE, 3TO BHIIOA-
HAIOT MACTEpa-HAAaIUKH.

3. [IaHORO-TPEAYNIPEAUTETRHBE PDEMOHTH (MacTo BHNOMHAEMEE Mocae
nepeyHeieHHRIX BHIIe HCIBITAHMED), NMO3BOIAKIIHE HeMeANeHHo yeTpa-
HUTB BHIABACHHBIE JedeKTH H 06ECNeIHTh HCIIPABHOE COCTOAHHE BCEX 3Jle-
menToB CAY. TIpH BHIONHEHHH PEMOHTHEIX paoT OpHrasa pyKoBOACTBY-
€TCH OPOTOKOIaMHA HCIIRITAHHIA ¥ 3aINCAMH B JKYPHAMAX SKCIVTYaTalHM, IS
OTMEYAIOT HEHCTIPABHOCTH, 0BHAPYHEeHHELE TEPCOHANOM.

4. [IpodunakTiIeckad 3aMeHa HAHONIEHHOro o060pYAOBAHMA WIH €ro
OTAEALHEX JacTeH. 3TO OCYMECTBAAIT B CAYTaAX, KorAa, I ZaHHHM
peMoRTHOI OpHragn, Takad 3aMeHa TpeSyeTcs A0 HAYaAa HOBOTO Ode-
peaHOro peMoHTa no TpadMiy. ITY paboTY BHNOAHAET oGCHY¥UBatOITHiT
nepcoHan, PyKOBOACTBYACH NPeANUHCAHHEM PYKOBOAUTENA PeMOHTHOH 6pH-
rajibl, B CPOKH, COIVIACOBAHHEIE C OCTABKOH 3alacHEIX 9acTell M BOBMOKHO-
CTAMH KCILTYaTalHHA. ,[[0 3AMEHN W3HOMEHHKX YacTeH Hin OGOPYAOBaHHH
38 HAMH HabJFOJaeT AesKyPHBEIN TepcoHai. Maharne HeHa e HhIX 3/AeMEH-
ToB 08OPYAOBAHNA B MEXPEMOHTHEIH TIepHOA MO3BAIAST NOBEICHTE HAZEK-
HocTh paboTel CAY H YUIHHUTE MEXPEMOHTHHIH NepHo.

[MpodHnaKTHIECKHE MEPONTPHATHA IIAHNDPYIOT Ha 1...2 roga. Cpoky mpo-
BEAEHUA OTACTLHEX BUAOR pabioT ONPEACTAIOT B 3ABHCHMOCTH OT OCOGEH-
HOCTelt CUCTeMBl ABTOMATH3AIMY ¥ YCIOBUHA SKCILTYATAUUY TPEANPUITHS,
ucxoga u3 TpeboBaHyii JeficTBYIOMMX NPaBHA H HHCTPYKLUHIA. Heofxoaumo
cTporo cobmoaars IocAeAoBaTEMbHOCTE POBEAEHNA PaboT B CHCTEME ITpo-
dwnakTHky (Tabn. 12.1).

I'padsk npoBeAeHHA NPOPUAAKTHIECKHX pafoT AomKeH ObITh IPHEBA3AH
KO BpeMeHH (fekafwl, Mecalbl). HapymeHws mpeZycMOTPeHHEIN CPOKOB
M OTCTYTUIEHHSA OT rpadKa PacCMATPUBAIOTCA KAK ABADHHHAA CHTYALIHA.

Texunueckoe ofcay:kupanue. KoMneke Meponpuariit no Texuute-
CKOMY OBCHYIKUBAHWIO CPEJCTB ABTOMATHIANNK BKAIOUALT CAeAyIOIee
paboTu: 1) npodHAaKTUIECKHE, HATNPAaBACHHEIE Ha NMpEeAOTBPAaEHHE
OTKA30B (3aMeHa aNeMeHTOB, CMa30YHbIE M KpenexHue paboTe H T. A.);
2) cBA3AHHBIE C KOHTPOJEM TEXHHUYECKOTO COCTOAHMA, UEIb KOTOPBIX —
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TPGREPHTE COOTEETCTBHE NAPAMETPOR, XapaKTepHayIOIMX paboTocmocos-
HOE COCTOAHME YCTPOHCTB aBTOMATHKH, TpeboBAHWAM HOPMAaTHEHO-TEXHH-
yeckoll AoKYMeHTAIWY ($OPMYNAp, NAcNoOpT M Ap.); 3) peryIHpOBOUHbIE
¥ HacTpoedHHe, MpeAHa3zHaYeHHEE JAA J0BeJeHHA apaMeTpoR CPeACTR
aBTOMAaTH3alMH (6M0KOB, AATIHKOB, YAN0B) A0 3HAYeHHH, YCTAHOBIEHHEIX
HOPMATHBHO-TEXHMYECHOH JOKYMEHTALHEH.

12.1. lotnepopaTenbHOCTL NPOBEAEHAR PABOT N NPOGUAINT IECKOMY
obcmypsueanio cucrem CAY

MeponpeaTue Mecaun:

Texymee oficTyusea- | + | +

HHE ¥ HAA30P

+
+
+
+
+
+
+
+
+
+

IMepnogHveckos + + + +

ooy EnEaHne

# peMOHT

IlnaHecBo-mpeynpe- + +
AVTEABHEIE PEMOHTH

Ilpceepka + | +

TexymMil peMOHT HaITpaBieH HA BOCCTaHOBAEHHe pafoTocnocobHOCTH
WM MCIIPABHOCTH YCTPONCTE ABTOMATHKM IIYTEM YCTPAHEHHA OTKa30E
H IIOBPEXIeHHI.

B 3aBHCHMOCTH 0T YCHOBHI SKCIUTYATALMK, KOHCTPYKTHBHEIX 0COGEHHO-
cTeil armapaTypH ¥ XapaKTepa 0TKa3oB MPH OPraHu3alHM TEXHHIeCKOTO
0OCTYHHBAHMA MOTYT OBITh HCTIIO/ILIOBAHE! TPH NIPHMHLTMIIA: KaleHAapHEIH,
HapabOTKH M cMeIlaHHEIH.

Kanendapwuiil npunyun cocTONT B TOM, 4TO TeXHEYECKCe 08CTYKMBAHNE
HA3HAYAOT M IPOBOAAT NOCAE UCTEYEHHA ONpeJefeHHOTO KATeHAaPHOTO
cpoka {feHb, Hedens, MeosiL, KBAPTAN U T. A.}, HE3aBUCHMO OT UHTEHCHB-
HOCTH MCMIOAB30BAHUA CPEACTR ABTOMATHIAIMH. O6beM KaKAOTO TEXHHYE-
CHOTO OGCMYKUBAHHA ONpPEJETAETCA FKCITYaTallMOHHOH AokyMeHTalueH
(MHCTPYKUMEN MO TEXHHYECKOMY OSCTYHKHBAHHMEIO, HHCTPYKI[HEH MO 3KC-
ILTYaTAUMH H T. A4.).

Hpunyun yapabomiyu TPEANONATAET HaJHAYCHHE CPOKOB TEXHHYECKOTO
06CMKHBAHUA OIS JOCTHKEHUA ANNAPATYPOH onpeAcaeHHON Hapa-
Gotku, Ipy aToM HapaboTKa MOKET UCYHCATLCA B 9acax paboThI, aucye
BRKJINOSEHHI, ITOT MPHHITMIT MOJXKHO MCIIOAL30BATh AT OPTdHM3ALMM TEXHH-
YecKoro QOCIy>XHBAHHA B TeX (Iy9adX, KOTAA OTKA3K 00YCIOBAEHH POIIeC-
CAMH H3HQCa K al'l['lapa'l'ypa paﬁOTaeT B TAXNEeNRIX YCJIOBH.HX_, AHAYHTEIEHO
OTAHYAIINXCA 0T HOPMATBHHX, HIH LIUTENEHOE BpeMA.

Caewaniml npusyun OpraHU3alMH TTPUMEHATOT AN YCTPOHCTB aBTO-
MaTHKH, ¥ KOTOPHIX OTKa3bl 0BYCIAOBIEHB Kak M3HALWKWBAHHEM, TaK U cTa-
PeHHEM.

B OpraHM3alMH TEXHHIECKOTC 0OCTY)HUBAHNA MOKHC BHAETHTD YETHpPE
3TaNa: NOATOTOBHTENBHEIH, OCHOBHOM, HaNaZKH M 3aKTHOMHTETBHHIH.
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Ha nodzomosumensHom amane pelargTeA CIEAYIGUINE BONPOCKD

1) mnanmporanme pabor ¥ NOCTAHORKA 34439 MCTIONHUTELAM

2) moAroToBKa OBCAYKHMBAIILETC NEPCOHANA (M3YIEHHE HHCTPYHLIHIA,
TeRHUYECKHX OMACAHMWI, IPABUT U Mep Be30MacHocTy, oTpaboTha NpakTH-
JeCKUX HABHKOB HA TPeHAKepax U T. 1.);

3) moATOTORKA KOHTPOJIBHO-M3MEPUTENLHEIX MPHOCPOB, HHCTPYMEHTOR
H MaTepManon;

4) MOArOTOBKA CPefcTB ABTOMATHIAIMHA K NMPOBSJeHHI0 TeXHHYECKOro
06CTy B AHET,;

5) IpoBEEHHE OPraHW3alHOHHO-KOHTPOJBHEIX MEPOIPHATHE (KOH-
TPOIh 3IHAHMH OBDIY)MEBIODIEI‘D [I€pCOHana, CoCTOAHWA KOHTPOAbHO-HIME-
pHTENEHEIX TPHBOPOR).

Ha ocHoanom smane B COOTBETCTEHMM ¢ INAHOM (CeTeBEIM rpadHKOM, Tex-
HONOTHYECKAMH KapTaMH) IPOBOJAT BCIO COBOKYITHOCTE paboT 110 JAHHOMY
BHAy TO. Ha 5TOM STane pemalcT 33[a9M KOHTPOJLT MOAHOTH M Ka4ecTBa
mpobefeHis TO 1 obecniedeHusa Mep Be30NACHOCTH.

3man nanadxu OXBaThBAET HANAAOYHLIE ONEPalHH.

Ha szawmodumensHom amane NepeBOiAT CPeACTEa aBTOMAaTH3alUHM
B 3alaHHOE COCTOSHNE, IENAl0T 3aIlTHCH B YYETHOH JOKYMEHTAIWH O BRITIO-
HEHHEIX paﬁmax H BERFIBA€CHHREIX HEHCIIPABHOCTAX, yﬁnpam’r IIOMENICHHA,
TEPPHTOPHIO H MOABOLAT MTOTH.

3akmodeHye 0 TeXHHYECKOM COCTOSHHH CpPefCTE ABTOMATH3AMH Ae1al0T
10 PE3YALTATAM H3MePEHHNA M KOHTPOJIA COBOKYITHOCTH IIADAMETPOB, ONpeae-
Asmomyux paboTocnoco0HOCTE CPEACTB ABTOMATH3AIMH M CHCTEMEL B LIEHIOM.,

PaaniaoT BU/E KOHTpPO: paboTocnocobHOCTH, AMATHOCTIIECHU U Ap.

KoHTponb pafoTocnocoGHOCTH TPOBOAAT NPH NOATOTOBKE CPEACTB aBTo-
MATH3AMHK H CUCTEMH B LeJIOM K NpHMeHeHHI0 (paboTe), NpH TexHWde-
CKOM OSCJIY)KHBa‘HHP[ H pEMOHTE, MTepHOAHYE€CKH B MpoIecce XpaHeHHHA.
OcHoBHaA 3aA4a9a — ONpPEAICHHNE TEXHHYECKOI'D COCTOAHNA CHCTEMEL ABTO~
MATH3alUWH B LeloM. B mponiecce KOHTPO/ BHITOMHSIOT HacTpoiky u pery-
JNHpOBaHHe.

JOrarHOCTHYeCKHH KOHTPOAL ABTOMATH3HPOBAHHOM MAH aBTOMATHYIe-
CHOH CHCTEME TIPOBOAAT A OTHCKAHMA HEHCITPABHOCTEH M YCTAHOBACHHSA
OPWIHH UX BOIHUKHOBEHUS.

Oana 13 BaKHeHAMNMY 33434 NPH NPoOBefeHUH AHArHOCTUYECKOrO KOH-
Tpo/A — BHOpaTh TaKyK CTPaTErHIo (NporpamMMy} NOMCKa HeHCTIpaBHO-
cTeif, IpM KOTopoi TpebyeTcd MUHHMMATLHOE BpEMA ANA 0BHADY)NEHHA
HCHCIIPpABHOI'O JICMEHTA. l'lporpa.mma [IOHUCKA HCHCHP&BHOCTEf‘I JdBHCHT
OT NpUHATOrO MeTola. HanBonee pacTipocrpaHeHEl METOAH MTOCNEAOBATENE-
HBIX TIO3JIeMEHTHLIX TPOBEpOK, NocAe0BaTeNbBHBIX TPYTNOBHR POBEPOK
H KOMOMHHUPOBAHHELH,

Memod nocredopamenbHLX NOIALMEHNTHBIX NPOSEPOK COCTOUT B TOM,
YTO MOMCK HEUCTPAaBHOCTH BEAYT IIYTeM NPOBEepPKH 3MeMEHTOR CHCTeME
N0 0ZHOMY B ONpedeNieHHOH, 3apaHee YCTaHOBJAEHHOH NoOCNejoBaTelb-
HOCTH. TIpH 06HAPYKEHHMH HEWCMPARHOTO JEMEHTa NIOWCK NpeKpamaioT
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¥ 3aMeHANT ITOT 3AEMEHT, a 3aTeM MPOBOAAT KOMIUIEKCHYIO NMPOBEPKY
paborocnocobHoOCTH Beeil cHCTEMH. ECIH KOMILTEKCHAA POBepKa IoKa-
3ana, 9T0 pafoTOoCcnoCOOHOCTE HE BOCCTAHOBAEHA, TIPOACIKAETCA TIOHCK
cleayioniel HeNCIPABHOCTH C TOH IO3HITMH, HAa KOTOpOH Ok o6Hapy®xeH
HEHCTIPABHEIA aeMeHT. HaHaa propod HeHCTIpaBHEIA 3/1eMeHT, BHOBE Tpo-
BEPAIOT CHCTEMY W T. 4. A0 BOCCTAHORIEHHA PaboTOCTIOCOOHOCTH ABTOMATH-
3HPOBAHHOT'C YCTPOHCTBA.

Takoit MeToa npyMennM A MOSHX QYHKIIHOHAIBHBIX CXEM ANIAPA-
TYpPH M BAPHAHTOR e KOHCTPYKLUMH. HedocTaTok €ro — CpaBHUTENLHO
SoNbILoe YHCAO MPOBEPOK, YTO, B CBOIO OUepedb, NMPHUBOANT K 3HAUHTEb-
HEIM 3aTpaTaM EpeMeHH Ha NOMCK Jaye ITPA ONTAMAILHEX TIPOTpaMMax.
WM yA0BHO MOAB30BATECA [IPH MANIOM YFCIE AMEMEHTOB B ABTOMATHIHPO-
BaHHOH cHcTeMe.

Memod nocaedosamenstsiX 2pyNNOSbIX POBEPOK COCTOUT B TOM, 4TO
BCH) CHCTEMY AEJIAT HA OTAEABHEIE TPYTINE 3AEMEHTOR, YCTPOHCTE, ONOKOE,
YIIOB H T. A. TMouck HEHUCITPARHOCTH HAYHHAKOT ¢ HAMEDEHHNA OJHOTO AMH
HECKOABKMX MAPAMETPOB — TAK BHABASIOT IPYINY 3NEMEHTOB, B KOTOPOH
HMeeTcd HeUCIPaBHOCTD. 3aTeM yTeM MoclefoBaTelbHOro AefieHHd 3Toi
PPYIINE HA NOACPYTING O6AACTL HEHCIPABHOA YACTH CYKAlOT AC TEX TOP,
oXa He 6yNeT BEABICH HeHCIPABHEINA D¢ MeHT,

QcHoBHAA aaflada, KOTOpAas pemiaeTcd NMpH paspaboTke TPOTPAMME
NOWCKA, CROAUTCA K OIpeAeleHHI0, ¢ Kakolt KOHTPOARHOH TOUKU clnefyer
Ha9HHATH MPOBEPKY TPYIN M KaKHe IaTH JODKHE OHTh CAEAAHE NMocne
aHamM3a ¥ PeaysikTaTOR KOHTPOJA, 9TOGK MOMYIHTh MUHWMANEHOE BDEMA
TIOMCKA. B IpaKTHKe SKCIUIYaTATNHN DK PEeMIeHHH 3TOH 3a/1a4H HCIOMB3YIOT
TpH cnocoba pa3geeHnd CTPYKTYPHOH CXEMBI ABTOMATHANPOBAHHOH YUTA-
HOBKHM Ha TPYIIK 3I¢MeHTOB CXeMBl ABTOMAaTHKH: CpedHeH TOHKH, TOA0-
BHHHOWN BEPOATHOCTH, NOJOBHHHOTO BpeMeHH. Hanfonee pacnpocTpaneH
criocob cpepteil TOYKY, KOTOPHH COCTOMT B TOM, 4TO CXEMY ABTOMAaTH3a-
UHH pa3GHBAOT HA ABE IPUMEPHO paBHbIe YacTH U U3MEpeHH BRITIOTHAIOT
B cpefiHelt Touke. ONpeJeAuB IPYIITY, CONEPHKAIIYIO HENCTIPARHLIN 3neMaHT,
BHOBE pa3bHBaloT &€ MPMMEepHO Ha paBHHE JaCcTH U T. 4., A0 ONpeAseHns
OTKA3ABIIETO 3MCMEHTA, JTOT METOA AA€T ONTHMAAEHOE PEMIEHHE B TOM
ciIyiae, el 3€MeHTH PABHOHAMEMWHE M CPEAHee BPEMA IPOBEPOK TPy
MMEMEHTOB IPMMEPHO GAMHAKOBO (TPMITEPHLIE TYeliki}. B OCTANbHEIX Cny-
YasgxX MUHMUMHM3HPYETCA TOABKO HHUI0 NPOBEPOK, He0OXOIMMELX A OTHCKA-
HHA OTHA3ABLIE'D JNeMeHnTa.

I{OMEU.HIIPOBGHHEIﬁ Memoa NMPpHMEHAKT AAA CIOXKHBIX CHCTEM.
QH 3aknoYaeTea B TOM, 9TO B Opollecce MoWcKka HeHeNpaBHocTel HamMe-
PAT onpefeNeHHY0 COBOKYTTHOCTh MAPAMETPOB U MO pe3y/bTATAM STHX
H3MepeHUl JaloT 3alniodeHde o HeHCIIPARHOM 3/eMeHTe. [locie KORTpons
BCEH COBOKYITHOCTH KOHTDOMHPYEMEX TapaMeTPOR AHATHIUPYIOT COCTO-
AHUE CHUCTeMBI ¥ MIPHHHMAKT penieHie. [locne0BATENBHOCTE MTPOBEPOK
3HAUeHHA He WMeeT. [IpH npakTHYecKoH peaiHsalyH KOMOHHHPOBAHHOTO
MeToAA LenecoobpasHO COCTABHTEH COEUMATBHYI0 Tabmuny (Tabn. 12.2),
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B KOTQPOM CNeAyeT YKa3aTh, TPH KaKOM COYETAHHY HOPMAJIBHOTD W HEHOP-
MAALHOro COCTOAHWN NAPAMETPOB HENCIPAaReH TOT WIN HWHOM 3N1eMeHT
{(yzen, Brox uT. g.).

12.2. MpyUBATHE PRLIEHMA [0 COCTOARMIO NAPAMRTROR

CocToAnHAE DApaMeTpoB Pemenne
m nm2 I3 14 s
Hopma He opma | Hopma Hopma He nopmMa | Hencnpasen 31
He uopma | Hopma He nopma | He nopma | Hopma Hencnpapen 32

KoMOAMHHPOBAHHEI METOA MOXHO ITPHMEHHTL H [UIA OTRICKAHHA OJHO-
BpPEMEHHO ABYX M Dosee 0TKAZ0B.

Jas cnomuol aBTOMATHAMPOBAHHON YOTAHORKY HAWTYIIIHE Pe3yALTATEL
yAaeTcA NOMYYUTE TPY KOMILTEKCHOM HCTIOIb3OBAHMH MeToloB. [IpH aToM
KOMOMHHMPOBAHHEIH MeTod HCIIONB3YIOT ANA ONpeaeaeHHs HeUCIPaRHOIo
ycTpoiicTBa (6A0KA, TPAKTA); METOH TDYNNOBLX [IPOBEPOK — J/IN OTHICKA-
HHA HEUCTIPABHOTO YaJa, KacKafa; MeTOA To3IeMeHTHHX TTPOREPOR — JIad
OTHICKAHHA HEMCTIPABHHIX 3neMeHToB {(AeTanei) B yanax (Kackagax).

INocne BRGOPa ¥ ONTHMIBALHE OTpOrPaMMEI TONCKA HeoOXOMHMO BHOPATh
cnocof TPOBEPKA HCIPABHOCTH KOHKPETHOTO 3AeMeHTa. [IpH sKkeruryaTaipin
ABTOMATHIECKHUX H dBTOMAaTHINPORAHHEIX y(.'I"[JOﬁCTB HCTIOABIYIOT CIESYH-
He CTIOCOHET:

aHeliHe2o ocmompa. 3To HanboNee pacipocTpaHeHHBIH cnocob. TlyTeM
BHEIIHETo CCMOTpa alllapaTyph MPOBEPAIOT COCTOAHWE MK TPHYeCcKOro
MOHT®XA (OTCYTCTBUE IMOBPEXASHWH H307AUWY, 0OPRBOB, 3aMMKAHAIH,
noAropaHudA, npofoen), BHemHUH BHA AeTaneit (peancTopoB, KOHASHCATO-
POB, NOAYNPOBOAHHKOBEIX 3EMEHTDB M AP.}, HAMHYHE TpeaoxpaHuTenet,
HX MCIPABHOCTh B COOTBETCTEHE HOMHHANLHEIM JAHHEIM, CBEYCHNAE JAaMI,
OTCYTCTBHE HCKPEHMH, CTEIIeHh HATPEBA IEMEHTOB M T. . Criocod addex-
THBEH ITpH HANHYWH BHENTHHE npn:maxon OTKA30B;

aamenbe. TlogospepaeMEle BIOKH, YaNL, 31eKTPOBAKYYMHEE NPUBOPH
3aMeHAIOT HOBEIMM HCIpaBHEIMH. [IpenMylecTBa crnocoba — MpOCTOTA
PeaTH3ALKH H GHCTpoTa MpoBepky. HefocTaTKH — HeofXOaNMMOCTE IMETE
GOJIBIION 3a0ACHOT KOMIDIEKT WCNIPABHEIX G/I0KOE, JIEMEHTOB H BO3MOK-
HOCTH BRIXOJAA M3 CTPOJA BHOBb YCTAHOBJEHHOTO H3-33a HeYCTPAaHEHHOTO
OTKAa3a;

NpoMeNcymouHslx uamepenitii. IIpH >ToM cnocole ¢ NOMOMBIO KOH-
TPONLHO-HIMEPUTEABHOH ANTIAapATYPH HAMEPAIOT HATIPAKEHHE, CHITEL TOKA,
COHPO'I'I"]BIIEHHH, CHHMAamoT ocmlmorpammu B pa3/IHIHRIX TOYKaX. PEEYJII:—
TATH MAMEPEeHHH CPABHUBAIOT ¢ AAHHEIMH 3KCILTYaTAUHOHHOH AOKYMEHTA-
UHH H AeAaOT BRIBOA O COCTOAHHH SAeMeHTa;

xapakmepHozo npusHaka. CYIMHOCTE COCTOMT B TOM, WTO HA BXOA KOH-
TPOMHPYEMOro YCTPOACTBA TOAAIOT CHTHAJ ¢ ONPEACNCHHBIMH, 3apanee
3a/IaHHEIMH XAPAKTEPUCTHKAMH. [0 XapaKTepHBIM IPU3IHAKAM BHINOJHOTO
CHTHaAa CYAAT O MECTe NMOBPeXKACHHA.
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12.2, MipaBuna 6230NACHOCTH NPH IKCNNTYaTaUUN
CPeficTBA ABTOMATUIALMM

C UenaMy HAMepeHHH, CHTHATH3ALWH, YIIPaRIeHHA, PEICHHON SAMUTH
H ABTOMATHKH HMeeT paBo padoTaTh TONMBIO NEPCOHAN CIENHAMH3HPOBAH-
HOH cTy>KOHL.

1A ynpaeaeHHA H CHTCHANHAAINHN B AMCKTPOYCTAHOBKAX HCIOABIFIOT
MOCTOAHHHIN TOK OT aKKyMY/UTTOPHHX GaTapeii, BEITPAMHTENLHEX YCTPOHCTE
WY TIEPEMEHHBIH TOK OT CHIOBHX M H3MepHTeNABHBX TPaHC(GOPMAaTOpPOE,
pafiodee HampAX¥eHHe KOTOPBIX 06BIYHO cocTapnAeT 110...220 B. MaMepu-
TenkHbIe TpUGOPE], YeTpoiicTRA penetiHoif 3a1lMTH M ABTOMATHEM, KPOME
TOTD, NOAKAIOYAKOTCH K BTOPUMHAM LENMAM CIIEITHATBRHO IIPEAHAIHAY9E€HHAIX
AnA 3ToH tenn TpaHCGOPMATOPOB TOKa H HanpskeHnA, OcobeHHO oMacHa
paboTa B UeNAX TpaHCPOPMATOPGE TOKA Ha BKAKYEHHOM NPHCOEAMHE-
HUH. Henwas gaxe KpaTKOBPEeMeHHO PAIMBIKATE ek BTOPUYHON ofMoTKH
TPaHCHOPMATOPOB TOKA, TAK KAK OPH 5TOM HApyInaeTcs GAMAHC MATHHT-
HHX INOTOKOB B CepAeyHNKe TpaHcGOPMATOPOR TOKA U TIEPBHYHHIA TOK
CTAHOBUTCA TOKOM HaMarHWUWBaHUA. TOK HAMATHWYHBAHWA NeperpesaeT
MENEI0 TPAHCHOPMATOPA TOKA, HABOAHT B €re BTOPHYHOMN 0OBMOTKE BHICO-
KOe Hallp/DKeHHe, OacHoe Aad paforatomux. [ToaToMy 10 Hadana paboTH
UEIH BTOPHIHEX 06MOTOK TPAHCOPMATOPOR TOKA 3AMEKAIOT HAKOPOTKO.
Jnda 3Toro K 3aKHMMaM NPHCCEAHHAIOT METAUIHYECKHE NPOBOAA ¢ HAKOHEY-
HUKAMH. 3Ty paboTy BHTIONHAIOT, MCMIOALIYS OTREPTKY ¢ H3oIUpoBaHHoit
DPYKOATKOH U UAOTHPORAHHEIM CTEPXKHEM, CTOR HA PEIHHOBOM KOBpUKE.

Tporoaa neneit NepeMEHHOrO HAMPAXEHWUA, OTIEPATHBHOTO TOKA, KATY-
MeK OTWIH9SHHA H BKIFOYEHHA neped paboTol Ha NaHenH OTCOeAHHAIOT
¥ H30MUPYIOT, HAZeBasA Ha OTOJeHHHE KOHLEL [IPOBOACE H3OAHPYIOIMINE
TpyGxu 1M OGMATEIBAA MX M3ONALMOHHON AEHTOM.

Bropransie 06MOTKHM TPaHCHOPMATOPOB TOKA M HANPKEHHA 3a3€M-
ASIOT. 3a3eMIeHNE BTOPATHLIX 00MOTOK CAYKIT 3aIIMTOH ITPH BO3MOKHOM
npofioe 0BMOTOK BHCUIETO HaNDAXeHHA Ha OBMOTKY HHAIEro Hampsaxe-
HUA. TTOSTOMY HeNbisA OTCOSAHHSATE 3TO 3a3eMACHNE, 38 MCKITIOHECHUEM CITy-
YdaHd, KOraa HallpAXEeHHe CTENHOYEHO.



Inasa 13
IKCNAYATALLUA U PEMOHT PE3EPBHbIX
MMEKTPOCTAHLIUA

13.1. HazHayeHue W THNDBI ABTOHOMHDLIK UCTOYHHKOB

JUia gansHeAnero pasEHTHA CeMhCKOH 37eKTPpHdHKAIHK GObIIoe 3Ha-
YEHHE UMEHIT CMCTEMH W CPEACTBA ABTOHOMHOIO ANeKTpocHabweHmn,
KOTOpHe 06ecnedHBalT SMeKTPOsHEPrHell ce3oHHEIX moTpebuTeneii:
HACOCHBIE CTAHOWH, OPOCHTENBHEIE CHCTEMH, TIYHKTH NocaeyGopouHoit
06paloTiN 3epHOBHIX KyALTYP, ATPETATH [IPUTOTORIEHHA KOPMOB M T. II.,
a TarKe KpecThAHCkKe (pepMepekne) U NpHycanebHLE XOAAHCTRA, CaZo-
BOAYECKUE YIACTKH, PACTIONOXEHHEE AANMEKS 0T ceTelt {eHTPANHIOBAHHOTO
AWEKTPocHabeHHA. ABTOHOMHEIE CHCTEMBl Kak He3aBUCHMBbIE MCTOUHHKH
IEKTPOSHEPIHH ABNAIOTCA XpPEKTHEHHM CPEACTEOM MOBHINCHHA HAZEK-
HOCTH 3neKkTpocHabxenusn norpebuteneii. HauGonee addexTHBHO peizep-
BHPOBaHHE ANEKTPONPHEMHHMKOB TIEPBOH H BTOPOM KATEropHH C IIOMOIIBI0
OeHIHHOBHX H AM3ENEHEX SMEKTPOCTAHOHH HeOoMBMOH MOMHOCTH. OHN
TMOIHOCTRIO MCKAQYAIOT aBRaDHIHEE H TIMAHEREIE MEPepHBE B 3/TEKTPO-
cHabMeHHH M Aa10T PKOHOMIYeCKkHH a(QeKT gaske IPH HATHYHH CETEBOTD
Pe3epBHPOBAHHSA.

[IpoMENIDIEHHOCTS BRITYCKAST CTAL[MOHAPHEE U NMepeaBKHEE AH3ehb-
INEKTpHYeCKHe cTaHUHH (J3C), OCHOBHOM 3MeMeHT KOTOPHX — AW3erh-
WIEKTPHIECKI reHepaTop, cobpaHHKi Ha o6meil ceapHoil pame, [lepBHy-
HHIA IBMTATENh — AH3eMh H TeHepaTop CoeANHeHH Mex Ty cofoll kecTrolt
My dToi.

J2C cocTOMT H3 CIeAYIOMME CHCTEM:

OXJLKASHWA AHIENA ¢ HACOCAMM, BakaM¥ ¥ TPYGOTIPOBOAAMH;

IMHTAHHMA TOINMHROM AHIENA C TOITHEHRMHA ﬁalcamm, MACTAHRIMY pagHa-
TOPAMH, HACOCAMH H MACIOIIPOBOAAMM;

IIycka AH3eNa ¢ SNEKTPHUSCKHM CTAPTepOM, aKKyMYAATOpPHOHU BaTapeeit,
3apAAHKEIM TeHepaTopoM (WIM OT BO3AYUIHLIX Ga/LTOHCB KOMIIPECCOPOB),
MYCKOBHMH KIanaHaMK H TPYOOIIpOBOAaMH;

MOAOTPERa JH3ENA ¢ NOAOTPEBATENAMM, TAMIAMY M AMeeBUKAMY /U
NoJOrPeRa, OTONMHTEALHO-BEHTHIALMOHHEIMH YCTAHOBKAMH — TIUTH
YUpaeleHU:A, 3alIUTEl H CHIHANH3AIHH C KOMIUIEKTOM COeZWHHTEIBHEIX
kabeneit,
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o ypoBHIO aBTOMAaTH3ALMA AN3eJEHEE AEKTPOCTAHLMN OLBAOT Hye-
BoO#, NepBoil, BTOpoit N TpeTheil cTemeHn.

CTermeHH aBTOMATHIALMY 08ecetHBAalOT:

HyAeRad cTeneHs (0) — pyqnHoe ynpasaeHde JIDC, HHAMKAIMIO 3HAYe-
HMI KOHTPO/IMPYEMBIR TAaPaMEeTPOB, ABTOMATHISCKYIO CTabIH3aLMIo TTapa-
METPOB VIEKTPOIHEPrHH H TEMIIEPATYPH OXNaXKAa0MeR AGIKOCTH, aBTO-
MAaTHYECKYO NOA3APAAKY CTAPTEPHBIX AKKYMY/JIATOPHBIX HaTape#, 3alTHTyY
reHEpATOPd OT OEPErPY2KH 110 TOKY M OT KOPOTKOTO 3AMBIKAHA;

[epBafg cTeneHb {1) — BHNOAHEHHE ONEepalHH HYJIEBOH CTeleHH,
a TAKoKe 3alllMTY AM3eId OT Neperpepa oXIakIaomeil MHAKOCTH, MajeHu
JAABNEHUA MACIa, Pe3KOro BOAPACTAHMA YacTOTH BpallleHWUA BAAA TH3eNd
(«paaHoc»);

BTODAA CTeNeHs (2) — BRINOJHEHHE ONEPALMH NepBOH CTEMNEHMN, a TAKKe
aBTOMATHYECKYI0 NOATOTOBKY K TYCKY, NYCK, TIPHEM HArpPY3KH, GCTAHOB
M KOHTPONL 3a paboroit 1DC;

TPETBA CTENEHE (3) — BRIMOAHEHME ONEPALMEA BTOPOH CTENEHMY, d TAIOKE
ABTOMATHYIECKOE IIONONHEHHEe DACXOAHEX OaKoR TOIVINBA U (IpH HeoOxoAN-
MOCTH) OXIaIAIIEH MHAKOCTLIO.

ABTOMATU3HPOBAHHEE ZH3eIb-JMICKTPHYUECKHE YCeTaHOBKH (JID¥) Moll-
HOCTBID 8...2000 kBT nepsoii, BTOpoH M TpeTheH cTemeHH aBTOMATH3A-
1y nponsBofAcTEa QAQ «Anralickue cpeicTEA aHepPreTHKH» NpejHa3Ha-
YeHH ANA 0CHOBHOTO, Pe3epBHOIC M aBapHHHOTO anekTpocHabxeHMA. OHH
KOMILIEKTYIOTCA CHHXPOHHEIMY FéeHepaTopaMH TpeXbasHOrc TOKA HacTo-
To#t 50 ' ¢ HOMHHATEHEIM HampsbieHeM 400 B.

Jnzens-anexTpudeckuii arperaT AJl-30 nponaroacTea OAQ «PHBHHCKIE
MOTOPH» HMeeT IIepBMHHLLA ABUTATENb — 9eTHPEXTaKTHRH OEICTPOXOAHELL
YeTHPeXTWIHHAPOBEH AU3enb JO5SA-I1. [eHepaTop epeMeHHOTO TOKa —
Manorabapurneii Secuieroannit 'C-30—50 momuoereio 30 ¥Br. Juaens,
reHEPATOP H MMT YIIpaBJeHHs CMOHTHPOBAHE Ha o0meld paMe. Arperar
MMeeT MUAKOCTHYIO IPHHYAMTENLHYIO CHCTEMY OXNANASHHA C PAAHAaTO-
paMy BOALI H Macna, cHafkeHHY10 TepMOpPeryaaToOpOM M MapoBO3IYIIHEIM
KknanaHoM. TIyck arperata ocymecTBAAeTcH 3MCKTPOCTAPTEPOM OT aKKyMYy-
JNATOPHRIX BaTapeil HOMMHAABHEM HanpokeHueM 24 B.

CucTeMa ynmpaBneHHA oOecnedMBaeT aBTOMATHYECKOE YIPaBNeHHE
IYCKOM H OCTAHOBOM arperara IpH HCHe3HOBEHHMH HWIM BOCCTAHOBICHUM
HATIpsDREHUA B peaepeUpyeMoll anerTputeckol ceTH, a Takske KOHTpOND,
PErYAUPOBaHUE, ABTOMATHYECKYIO cTabMAM3ANMI0 TAPAMETPOB U 3aMATY
0T HEHODMANLHEIX PeXUMOR paboTH. CHCTeMa OXNaxkJeHHd aBTOMaTHie-
CHAaA, TOAbKO ¥y arperata EZS360A — mpoTotuHan, HOMHHAIBEHOE HaNpsKe-
Hue rerepaTtopos cradui 400...230 B. Bce obopy/j0RaHHE CMOHTHPOBAHO
Ha ofmel paMe: cucTeMa OXNDKEHAA N3N ¥ [eHEPaTOPA, TOTUIMBHELH
faK, MYWHUTEND IOyMa BEIXIONA U T. . ATperaT MOXKHO YCTaHaBTHBATE He3
dyHIAMEHTa Ha pOBHOH NOBEPXHOCTH €0 WeSeHOYHBM OCHOBAHNEM.

Jlniq peTHOHOB ¢ pPajBeTBASHHOM cHcTeMoil yeToiTHROTO 3Heproobe-
CreYeHns TPHPOAHKM Ta30M Hexecoo6Pa3Ho ACTIONB30BATh SNCKTPOCTAH-
oM THNa GEB ¢ ra3oBHMHM ABUTATEAAMH,. JTH Arperarhl UMEHT BOAAHYH)
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cucTeMy oxaaxjeHn. [Tyck arperaTos momHocTeio 50...5000 ¥B- A ocy-

MECTRIAETCA IAEKTPOCTAPTEPOM OT AKKYMYJIATOPHLIX DaTapeii.
dnaene-anexrpudeckue arperaru AQ «UKI Motoprei» (Hexua) umeror

MOINHOCTE 36...700 KB - A ¥ nIpeAHAasHAY e HH A CTATHOHAPHON YCTAHOBKH,

PoccriicKiM W 3apYOeKHEIMH TIPeATIPHATHAMMA BEITYCKaeTeA Gombman
HOMEHK/IATYpa NePEIBHKHAIX 3EKTPOCTAHIIUH H 3IeKTPoarperaToB Masloi
MONHOCTH ¢ GeHIHHOBRIMM KApBOPATOPHRIME H AM3eTEHEIME ABMraTe-
aaMi. TTo MOIHOCTH MepeARMKHEE 3JeKTPOCTAHIMH MOXHC DasaelInTh
Ha TPH OCHCEHEIE TPYIIIH (KBT): Manoi MoIHOCTH — Ao 10, cpegHeH —
10...100 u Sonsmoit — Gomee 100, [epeariniibe anekTpocTaHiu ([T2C)
IpefHaIHAVEHH Ana paboTh Ha OTKPETOM BOSAYXE NPH TemmepaTtype =50...
+40 °C. OH} JOMKHE HMETh 3AIIMTY OT ATMOCQGEPHBIX BO3GENCTBHI 1 06e-
CIeYUBATE PafoTy B YCAOBHAX BUGPaInL W Tpackuy. [I3C pasnHyaloT 0o Cno-
co6y TPAaHCTIOPTHPOBKH: NepeHOCHEE, MepeBOIHHE U NPHIEITHEIE,

PazMemaloT NepeABRHIKHEE 3ACKTPOCTAHIMH HA OfHO- HIH ABYXOCHOM
TPAKTOPHOM WAV aBTOMOGHIBHOM TIpHIENe, B KY30Be ABTOMOOWIA WIK
3aKPBLITOM BaroHe. B cocTaB MepeABHKHON 3MEKTPOCTAHIIMH KpOMe 3eK-
TpoarperaTa BXOAAT TaloKe WHBEHTAPHBIE THOKHE KaOenH, CTpKamMe A
NPACOSAWHERMSA TIOTpefuTeNeil K BAeKTPOCTAHIIMA, KOMIUIEKT 3alaCHBIX
YacTed MHCTPYMEHTA N IPHHAIEKHOCTE!, CPECTBA [OKAPOTYIICHU.

HenoneayoT nepelBHsKHEE 3NMEKTPOCTAHIHY B MEepBY0 oUepeldb T
COKpalleH!s NPoIODKHUTEBHOCTH MePEePHEBOR B 3eKTpocHAOMeHUN MpH
PeMOHTAX, PeKOHCTPYKUHH WIH IUTAHOBHX OTHIIUEHHAX JMEKTPHYECKUX
cereit. ITpy HapymeHUAX paboThl MarMCTPANEHEX Y94CTKOB 3MeKTpAde-
CKMX ceTelt mepeBUKHYIO 3AeKTPOCTAHLINI cpefHeil 1 Gaasmmod Morr-
HOCTH lejlecoobpasHo NOAKAIYATE Yepe3 NepeABHAHYI0 NoACTaHUMI0
K HENGBPEXAEHHOMY YIACTKY MIMHMM 10 KB MIH HeloCPeACTBEHHO K MNHAM
0,4 kB TpaHcdopMaTopHeit nogcraHumy. Ecin pabora aToit TMHAMK Hapy-
MEeHa, TO JEKTPOCTAHLIHID NMOAKAYAT K PACHPeACTHTEABHEIM IHTAM
HOTpebUTEN.

[lepeBICKHEIE AH3EABHEE STEKTPOCTAHUMH TpexdasHoro nepeMeHHoro
ToKa THIIA AJ] iponspoacTEa AQ «SeKTpoarperaT» MOMHOCTEIO 8...100 kBr
HCNONB3YIOT B KA9€CTEE OCHOBHOTO MM Pe3€PBHOrQ MCTOIHHKA 3MEKTPO-
cHafHeHHs. 3T 3IEKTPOCTAHINA Aerko TPAHCIIOPTHPYETCA U He HYXKAaeTest
B CeUHaNLHOM QyHIameHTe. [eHEPATOPR 3THX 3NEKTPOCTAHLHIT obopyao-
BaHEl CHCTEMOH ABTOMATHYECKOTO PErYIMPOBAHHA HAIIPSDHEHHA B peaesax
+5 % HOMMHAJIEHOTO 3HA4eHHA ITPH WAMeHeHMH Harpyaku ot 25 ao 100 %
HOMMHANEHOH MOmHOCTH. [IpoAC/IDKMTEIBHOCTE HENPEPRIBHON paboTh 3THX
MMEKTpocTaHUMH Ge3 Do3anpaBKH TOIUTMBOM COCTaRbIeT 4 .

MunAnanexTpocTanoua AM-30 MomHocTeke 30 kBT, BHNyckaeMas
QAO «PHBHHCKHE MOTOPH», HMEET HECKOJBKC MUCIONHEHHH: KAIOTHOE,
feCKAOTHOE ¢ IOACTPEBOM NPH JKCIUIYATAIIMH B XOJOXHOE BPEeMA Ioja.
MoxeT paboTaTs Ha AUIENLHOM H FA30BOM TOILTHRE.

[lepeaBUXKHEBIE JU3ENLHEE IMEKTPOCTAHLHYA NPOM3BoicTBa AQ «TKJ
MoTtoprl» (Mexna) KOMILIEKTYICTCH CHHXPOHHEIMH TeHepaTOpaMH HOMH-
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HaJBHEIM HanpmkenweM 400/230 B, Yacrora Toka S0 I'u, ArperaTal mou-
HOCTBIO 36 1 48 ¥B ' A CMOHTHPOBAHE HA OZHOOCHOM NpHIlene, Honsnrei
MOLIHOCTH — HA ABYXOCHOM. [IpHIens! 0cHAWEHK MHEBMATHYECKHMH TOR-
MO3aMM, NOAKTIOUESHHEIMY K TOPMO3HOH cucTeMe TATawa. JoImycTUMAaT cKa-
pocTh ABHKeHNA B0 kM /9, OXTaKAeHHe AN3e — BoAAHOe paIHaTOpHOS.
[yck arperaTa OCYIECTRAASTCA MEKTPOCTAPTEPOM OT AKKYMY/LATOPHHX
GaTapeil.

PeaepBHEIe H NMepeJPHXHbIE BNEKTPOCTAHIIMKA OCHALIAIOTCA B GCHOBHOM
CHHXPOHHEIMM reHepaTopaMi: I'C-8, I'C-16, T'C-30, I'C-60 u ap.

13.2. MoaroToBKa K IKCNNYaTaLMK U TeXHUYECKoe 06CnyIKUBaHHe
pe3epBHLIX INEXTPOCTAHLMN

[Nepea HAYAMOM IKCILTYATALUHH WIH IIOCIE POAG/DKMTENBHOIO XPaHEHHA
Ppe3epBHOI 3AEKTPOCTAHIHN HeoOXOAMMO BHIIONHKTD CIeAYIomMe paboTh:

1) ounCTHTE TeHepaTop M BOABYAHTENE OT MEUTH M 3aTpA3IHeHHH; BHY-
TPEHHHE JACTH FeHepaTopa IPOAYTE OKATEIM BOJIYXOM,

2) cHATH IAMATHYIO 6yMary, YEATUTE KOHCEPBALTHOHHYKS CMA3KY CO BCEX
3AKOHCEPBHPOBAHHEIX TOBEPXHOCTEH M MPOTEPETh MX CYRUM 06THPOYHBIM
MaTepHATOM;

3) mpoBEPHTE, HET MM BHEIIHWX NOBpEXAeHHH reHepaTopa; NoATAHYT
ocnabernive 6oaTH KpelNeHiA NOAMUTHUKOBRIY IMUTOR ¥ KPLINEK NoA-
IIMITHHKOB;

4) CHATH KOXKYX H NPOBEPHUTL COCTOAHHME TPaBEpPCH H KOHTAKTHHIX
KoJel; MPpOBEPHTE CHAY HATAKEHNA KOHTAKTHRIX ITPYHIIH;

5) OpOBEPHTE COCTOAHHE KOHTAKTHRIX KOJAEI, KOQMICKTOpPA H IMETOK.
[HeTiH AOMKHE NPHAETATh BeeH pafoveil NOBEPXHOCTHIO K KOHTAKTHEIM
KOMBLIAM WJIH K KoUTeKTopy Bo3byrutens. Ilpy HeoBxoauMocTH npure-
PETh MEeTKH TOHKOH mUTM$OoRaIbHOM MIKYPKOH, MPOTATHBAA e€ IMOJ HHMH
B HANpPAB/ICHHA BPAMCHUSA BANA I€HEDATOPA NPH HOPMANLHOM HAKATHW
TIPY:RMH Ha IeTHH;

6) MpOBEPHYTL POTOP reHepaTopa PYKoH; MPOBEPUTE, HE 3aAcBalOT
JIH BpaIlal0IMecA JacTH FeHEPAaTOPA 3a HETIOABIDKHEIE;

7) MpOBEPHTE COCTOAHHE 3a3€MIEHHHA 2JEKTPOCTAHITHH. CHa ACJDKHA
ObITH 3a3eMACHA ABYMA IIpOBROAAMM: OAWH IIPHCOEAWMHEN K CIIETHANBHOMY
32KMMY Ha IIHTe YIpaBNeHUA, a Apyroi — K BOATY aaszeMIeHHA Ha pamMe
BACKTPOCTAHLIE,

8) A3MepUTH CONPOTHRISHHE H30NAIHY 06MOTOK reHepaTopa MeraoM-
MerpoM Ha 500 B, oTheuHWE nepey 3THM 6710KM BEINpAMUTenei. Conpo-
THRIIEHHE M20MAITHH 06MOTOK reHepaTopa AoMKHO OHTE He MeHee 1 MOM
npH TeMneparype 20 °C. Ec/M CONPOTHBRASHHE M30JALMH MeHbIle YKa3aH-
HOTO 3Ha9¢eHHA, 00MOTHH reHepaTopa MojaexaT CYIIKe;

9) ecJM TeHepPaTop XpaHWICA Boaee rofa, Te Hy'KHO CHATE KPRITITKH T107(-
IMHITHAKA W1 [IPOBCPHTE COCTOAHHE CMA3KH ]
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10) MpoBEPHTE COCTOAHME HIEMEHTOR COS/INHEHNA IeHEPaTopa ¢ ABUTa-

TeIeM;

11) nyeTurs ABMTATERE B TPH XONOCTOM XofAe TeHepaTopa y6eIuThet
B OTCYTCTEMH BUDPANMH, MOBHINEHHOTO MyMa M HATPEBRA ITOATTMITHAKOB.

TeXHONOTHA NPOBEAEHMA TEXHHIECKOro oBCHy X MBaHNUA reHepaTOpPOR
Pe3epBHEIX MEKTPOCTaHIME ZaHa B Tabm. 13.1.

13.7. TeXHORGTMA NPOBEALHHA TEXHHUSCKOTD OGCMYHHBINNA MeHepaTopoe

Pe3cPRHLI SAEKTPOCTAN LM

Omepanwus

YKa3aHMA 00 BRITIOMHCHAHY ONEPANHH

OuCcTHA reHe-

QUNCTHTE 3arpTIHEHHYH0 TOBEPNHOCTE TEHEpaTOpa W RO3GyMTenT

paropa CHATEIM BOSAYXOM. CIefhl Macia YRATHTE 06THPOYHEIM MaTepH-
AnoM, CMOYEHHLIM KepOCHHOM. [IpoTepeTs NOBEDNHOCTE TEHepa-
TOpa H BoabyauTend cyRHM o6THPOYHEIM MATepHAaNoM. YOeaNTLe
B UENOCTH CTAHWHH, TOAMMTHHKOBRX IIHTOR W KOXYROR

Iporepka [IpoBEpHTE 3ATHKKY GONTOR H TaeK KpeIUIeHHA TeHepaTopa

KpelLieHHA K hyHIaMeHTy HIH paMe. [[pOBRepHTE 3aTAXKY GONTOB KpelveHHs

reHepaTopa NOAMHMTHHKOBEIX WHTOR. OcnabreHiEe SOATH U rajiid nogTaHyTs.
BosrTa M rafiiH ¢ copRaHHOi peabbol 3aMeHHTE

Ilpoeepka TpoBepHTE COCTOAHME 3a3EMAGHHA KODIYCA NeHEPATOpa U pacnpe-

HCTIPaBHOCTH ASTUTEILHOTO MuTa. KOHTAKTR €O Ce1dMH ROPPO3SHH pasobpats,

Sd3EMACHAA 3@IHCTHTE KOETAKTHEE NOBEPXHOCTH 40 META/LTHIECKOT O Gnecm,
CMA3aTh TEXHHYECKHM BA3eTHHOM, CoBpaTE K 2aTAHYTE. [1poe-
PHTE 3ATIOHKY HOETAKTOR 3a5EMTEHHA. Omraﬁnem-me KOHETAKTRI
NoATAHYTh

TpoBepKa TIPOBEPHTL COCTOAHNE COSTHHUTENLHOM MyTH WM ITHEHDA.

COeTHHEHHA B 3aBUCHMOCTH OT KOHCTPYKITMH COeAHHHTETLHOH MydiTH Tpo-

TeHepaTopa BEPUTE COCTOAHNE PEINHOBOH COSAMHUTENBHOH IMACTHHE HIN

C ABUTATENEM | PE3MHOBHX KOMel HA NAaabnax MyQGTh. ManomenHsle WM gedop-

MHpPOBaHHBIE Pe3HHOBHE [LIACTHHE HAH BTY/IKH 3aMEHHTE. [IpH
HAMWYHH CTOTIOPHOTO BUHTA TOAYMYTH IWIH TKHBA NPOBEPHTE
€T0 33TAKKY. (JcnaGneHHEIf CTOMOPHEN BHHT TOATARYTE
TIpHMAOKHNE NATEl PYKH K MeCTY c0eHHeHHI Bala reHepaTopa

CO CTYIMUEH IIKMBA WIH NOAYMY(BTH M AETKO YAAPAR MOTOTKOM

¢ MeAHBMH foHKaMH IO LIKHBY WA NOAYMYQTe B 0CeBOM Halpas-
NIeHHH, YOSAHTECA B OTCYTCTENH MEPeMElleHAA WHHBA WK TToAy-
MyTH OTHOCHTENTLHO BaNa FeHepaTopa. IIKME vk motyMydTa
JADHHE GHTh MIOTHO HACAKEHK Ha BaJ H HE JO/DHHE HMETh
OCEBRX EPEMELEHHI

IporepKa H30-
JAAUMH BEBO-
AHBN KOHLUOB
reHEpATOpA

OTBHHTHTL G0ATH WK CadiKH KPeITeHHA Kphilllex KOpoOKH BREBO-
JIOE 'eHepaTopa M BoabyanTend {reHepaTopt CI') H CHATH KPHIIKH.
[IpoAyTE KOpOGKH BEIBOAOE COKATHM BOAAYNOM

OCMOTPETh H3OAUMOHHOE TOKPHMTHE BHBOJHELX KOHICE 06MOTOK
reHepaTopa H MPORGAOD, TTPHCOSIMHEHHED K 30KIMAM NeHepaTopa
W Bo3ByauTeNnd, H yieNHTRCA B HX LenocTH. TIpH HAMMEMH OTCA0-
eHHit, NoAropaHHil, O6YTIMBAHMI WM MEXaHWYeCKMX [ICEpEKAS-
HHH M30NAUHH 05EPHYTE NOPPEMIEHHEE YIACTHKHA HAIAWOHHOH
JNeHToR
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fipodonxenue matn. 13.1

Onepansa

Yra3aHMA 00 BRITOIHEAHKY OnNepATHHA

Iposepka
KOHTAKTHEIX
COOMHEeHMI
B KopofKe
BEIAGAQE

OCMOTPETD AOCKY 383XMMOB H KOHTAKTHRIE COSAHHEHMA B Kopobke
BHEBOAOB TeHepaTopa M BoabyanTtene (reHepaTtopul CI'), MPpOBEPUTE
COCTOAHWE KOHTAKTA 3a3eMIeHNS HeifTpam reHepaTopa. Jlocky
SEKHMOB, MMEOMYIC CKOJB, TPEWHHE H 0GYTASHHYI0 NOEepX-
HOCTh, 3AMEHHTE. (16 bl NEPeRPRTHA WIH ICATOPAaHHA Ha A0CKE
3BKMMOB 339MCTHTS TUHGoBATEHOH MKypKoH, 06eakMPHTE alleTo-
HOM FUTH YaliT-CITHPHTOM W BAKENNTORRIM JTAKOM

KOMTAKTH €O CNEfaMK OKWCIBHHA HAM Neperpena pasofpars,
3a4HCTUTE KOHTAKTHHE NIOBEPXHOCTH A0 MeTALLITIeCKOTo Giecka,
CMa3aTh TEXHHIECKHM BAa3EIHHOM, c06DATE U 3aTAHYTE. [TpoBe-
PHTh 3ATHKKY KOHTAKTHRIX coequHerni. OoralieHiitle KOHTAKTH
NOATAHY T

Hagets KpekH kOpodKM BWBOZOB reHEpaTopa M Boadyaurens

¥ 3aKpETIHTE UX BOITAMH WIH rafkaMn

IlpoBepka
COCTORHHA
mMETOIHOTO
MeXAHHAMA

CHATE KOMCYX WETOTHOT0 MeXaHHaMa. OBIyTh IeToUHHHA MeXa-
HH3M CKaTHM BOJYXOM, OUMCTHTE OT SaTPA3HEHNHHE cyxHM obTh-
POYHRIM MATERHATOM

(lMOTDETE TPaBepey, YoeAHThCA B LEN0CTH €8 HaoNAUMIA.
OTBecTH KYPKH WeTKodepkaTenel HAH NPYHMAN H BMHYTL
WeTiH 13 oboiM WeTkoaepixaTenel. OCMOTPETE WeTKH U H3Me-
PUTh WX BEICOTY. CHOMH, TPFIMHB Ha pabodeii NopepxHOCTA

He JOMyCKaoTeA. BHcoTa MeTok reHepaTopos CI JosmxHa GRITE

He MeHee 12 MM. 3aMEHHUTHL HAHOCHBINHECT MITH BRKPOIIME-
WHECA INETKH, ANA Yero OTBEAHHNTE TOKONPOBOIAMMH TPOBOA

OT KASMME], BCTABMTE HOBYH METKY B ofofiMy IMeTKOAepkaTeNs,
NpPCBEPUTE JAETKOCTb €8 NEPEMEINEHHA M NOACOSIUHHTD MPOBO

K KIeMMe

[MpHrepeTs METKY, NOAIOXKHIE 10, Hee NOICCKY CTEKAAHHOMN IUH-
doBankHOl WKRYPKH pabouedi TOBEPHHOCTLIO K UETKE, TIPHKATE
KYPKCM WIH NPYKHHOH WeTKONEepXATENb M IPOTATHBATE CTEKIAH-
HYH) IUKYPKY B HAMPABMEHHM BPAMIEHHA AKOPA [EHEPATOPA A0 TeX
Nop, MOKa WETKA He GYAET TJIOTHO MPHILTraTh K KOHTAKTHOMY
KOABLY WK KO/ATEKTOPY. OTBECTH KYPOK WAH NPYAHHY METKOAED-
AATENA, BEEHYD MPHTEPTYIO METKY H3 0GOITME MeTKoAEpRATENA,
M 0CMOTPeTh pafoTyio NoBepXHOCTE. HAa TOREpXHOCTH He AODKHO
BKTE TPEIMH, BWKPAIUHBaHHIH H CKOA0B. YJaTHTL IUTH(pOBALEHYI0
WIKYPKY H BHAYTE 0GpA30RaBIIYIOCT MEUIE €0 ETOUHOTG MeXa-
HH3Ma CKATHM BOJAYXOM

[poBepHTL COCTOAHAE ANEKTPHYECKHE KOHTAKTOB CXEMBI MeHe-
paTopa M NpH HeoBXoMMMoCTH TIOATAHYTE ornableHHEe raikH
KpeIUI€HHA BRITPAMHTENSH

IlpoBepKa
COCTOAHHA
BEIMpAMITeneH

OCMOTPETE BRIMPAMMTEARN, [1DH HANHMMH 3aTrpAIHEHHA NPOAYTH
BRINPAMMTENH CKATEIM BO3IYXOM H IIPOTEPETh CYXMM OO THPOTHEIM
MaTepHaNoM. MouraTersaHHeM MpOBEPUTE HaDeHHOCThL KpeTLTeHbT
BRTIpAMETeNeH. TIpH HeoBXOIMOCTH TOATARYTE OLTAGAERHEE
raifke KpelwieHWA BRIIPAMHTENEH
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OxoHuanue matn., 13.1

Onepansa ¥rasaAMA 00 BRMOAHEHHID ONEPANHEA

Ipeeepra Meraommerpom Ha 500 B H3MEDHTE COMPOTHEASHHE IK3OMALIM

COTIPOTHRAE- O0HMOTOK MEHEPATODA W BO3GYIHTENA OTHOCHTENRHO Kopryca. Eema

HIVL H3O/DIOMH | B ¢XEME M€HEPATOPA HMEIOTCA TONYIPOBOAHHKOBEE BEMITPAMHTEH,

obMoTOK OTCOSNWHHWTS WX Nepef] NpoBeAeHAeM HamepeHWH. CoNpoTHRISHHE
W3DAALHY OGMOTOK NONXHO SRITE He MeHee 0,5 MOM MpH TeMme-
parype 20 °C

Ipesepra [MpoBepHYTh POTGP MeHEPATOPa BPYYHYIO, £CIH NO3BOLAET KOH-

paboTw rene- | CTPYEUHES, ¥ YOEAUTHCSA B OTCYTCTBHHM 32eBaHWHA NOABIDKHKX

partopa qarTeli 3a HEMOABIDKHEIE WIM 3aeJaHuA B DOAMMIHHKAX. [Ipr
HEOBROIHMOCTH JONOAHHTE NOIMIHITHHKOBEE KAMEPLI CMAsKOH
BRIIIGUHTE NeHEPATOP M IPOBEPHUTL €ro paboTy. TIpK paGoTe reHe-
PATOPA HE AUMHKHG GHITH (IGCTOPOHHUX LWIYMOB H CTYKOB

13.3. BkmoueHHe reHepaTopoB Ha napannenbuylo pabory

Ina BxAiovMeHWA TeHepaTOpOB TiepeMeHHOTe Toka Ha MapaileAbHYo
paGoTy HYKHO BHIIONHHTD CIEAVICITHE YCIOBHA.

1. YepeaobaHue $a3 paboTalwllers reHepaTopa H BRAKYAEMOro
Ha TIAPAVTENEHYIO paboTy AODKHO HKTE OAMHAKOBEIM.

2. HampsxeHHA paboTalOMEro reHepaTopa ¥ BRIIOYAEMOro Ha Napai-
NebHyI0 paboTy JOMKHRI COBIAJATh.

3. Yacrora Toka pafoTalOuiero reHepaTopa M 9acTOTA TOKA BKIIGYae-
MOTo Ha MapaaielbHylo paBoTy reHepaTopa Take AOMUHE COBMAAATD.

4. HaMmeHeH HANPDKEHMH Ha 3KMMAX pAGOTAIOMErO H BIIOIASMOT0
Ha NMapaIeNsHYH0 paboTy reHepaTOPOR AQMKHH ObITh CHHXPOHHEIMH.

Yenopye 1 BRIMOMHASTCA MPH cBopke anekTpireckol cxeMl. TIpH 3ToM ocy-
IMeCTRAAIOT (GasHpOBKY ¥ obecneTrBaloT oAMHAKOBOE Yepenoeanre das. TIpa-
BM/IBHOCTD (PAIHPOBKH MTPOBERAINT C TOMOIIEI MpHGopa — dasoykasaTensd.

YeaoBMe 2 BHMQIHASTCA NYTEM PeryjiHpOBAHHA YACTOTH BpalleHUA
H TOKa Bo36ywJeHHA BRTIOUAeMOro reHepaTopa. KoHTpoAE ocymecTRTIOT
0 BOJETMETPY.

VYenoBMe 3 BHNOMHASTCA NMYTEM PeryIHPOBaHWA YacTOTH BpalleHUs
TeHepATOPA M KOHTPOTHPYETeT YACTOTOMEDOM.

Ycnoeue 4 (camoe BayKHOE) MOMET OHTE BHITONHEHO ABYMA CIIOCOBaMK
OCYIECTBICHNA CHHXPOHA3ALUHH !

TOYHOH CHHXDPOHM3AUMH, KOCAa WCIOMLIYIOT TPU NaMIIE HAKANHBAHHS,
BRJIFOMEHHEE Mexay dazaMu paboTaromero H BIJIKAaSMOro reHeparopa.
B 3aBHCHMOCTH OT CXeMEH BKNIOMCHHA JaMII MOMEHT TOYHOH CHHXPOHH-
3allHM HacTYNaeT WIH [TPH TIONTHOM TTIOTacaHHH BCeX TPeX JIaMIT WM Korga
CBET JTaMT («Geraioiiil oToHB») ocTAHABMHEAeTCA. [TpH 3TOM BRAKYASTOL
PYOMIBHHEK, COeAHHANIOMMHA paboTanliMii M BKII0OYaeMElil TeHepaToPH;

CAMOCHHXPOHHM3AKMH. YaCTOTY BPANIEHMS BKIKYAEMOr0 TEHEPATOPA
JAOBOJAT A0 YPOBHA, BJIM3KOTD K YaCTOTe BPANIEHHA pafoTaolero reHepa-
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TOpa TPM BRIKAKYEHHOM Bo30y#aeHrH, OGMOTKM CTAaTOPa BKIHOYaEMOTo
reHeparopa pyGMABHMKOM NOAKMIOYAKT K 0OMoTKaMm cTaropa paboran-
Iero reHepaTopa. Cpasy e BIIIOIAIT BoaGy#AeHAe, H CHITY TOKa BO36yX-
ACHHA JOBOAAT 40 HOMUHAIBHOL.

[Ipu PRIIOTEHMH Ha DapalUTefbHYK paboTy reHepaTopoB MOCTOAHHOIO
TOKa TpebyeTca BHITOMHEeHWE ABYX YCIOBHH:

AOMKHA COBNAJIATE TTONAPHOCTE SKHMOB PABOTAIOMIEro Y BRATAEMOTO
TEHEPATOPOE («+» M «—a};

ACKHE ORTH DABHHMMH HANPHXEHWS Ha 3aKHMMax paboranmero
M BKTIOWAEMOT0 TeHEepaTopPOE.

13.4. TeKyw il peMOHT reHepaTopoB pe3epaHbIX SNeKTPOCTaHLMH

TeXHONOTHA TEKYIIErD PEMOHTA FeHEPATOPOR PE3ePBHEX IeKTPOCTAH-
il COCTOMT M3 omepanuif, IpuBeleHHBIY B Tabm. 13.2.

13.2. TeXHONOMA TERYLLIEro PeMOHTA FHEPATOPOR PL26PRHbIX INEKTPHTAHLMA

HsHockl H TOBpeX-
JAeHEAA

Vkazanna 16 yCTpAHEHHK MAHOCOR H MOBpekaeHHit

OcnabnerHe Kpemne-
HHA KATYIIER TOMICOD

CHATH HaNTMAKH TIOTIOCOB, TPH HANWTHMH MOGTA B OCEBOM
HanpapTeHHH MexAy aKTHBHOH CTATBI0 Momoca H KaTym-
Koii 326UTh TOHKHH KIMH M3 FeTHHAKCA WM TeKCTOIHTa
MEsH,TY KAPKACOM KATYIIKY M AKTHBHON CTANTRIO TIOJTFOCA.
Mupnaa wmna Jomwksa BEITL pABHA MIUPHHE BHYTPEH-
HETO OTEEPCTHA B KOPITyCe KaTYIIEH. TTpH TiodyTe HaTyImm
B PAZHANBHOM HAPARTEHHH IPOJIOMHTL NIPOKIAAKY

M3 TOHKOTO 3leKTPOKAPTOHA MeskAy SAITMAKOM W KADKACOM
KATYIEKKH, YCTAHOBHTE M 3AKPENATH BAMAK HA NOAKCE

Ocnafnerse npec-
COBKM aKTHBHOH
LTATH ITOJKLC0B I'eHe-
paTopa M eo3GyauTena
OcnabneHre Kpemwne-
HMA CepAeYHHKOR

JabATE MeIY MUCTAMM AKTUBHOM CTAMM NOMOCOR KIMH
N3 TEKCTOJ/IMTA ATHHOH he MeHee 2...3 oM, ToaliHHa KIHHa
AOTHH3 06ECT[E‘H[BHTI> HOpMaJhHOE OKATHE THCTOB CTAMV
nomocod. YacTs KIMHA, BEICTYNAKOMYH HAJ IOBEPXHOCTLIO
MOMOCA, CIIUTHTE HOXOBKOH, & 3aTEM 3a4MMCTHTE HAIIHIE-
HHUKOM.

TMOA0COB

TTOATAHYTE BONTH KPELTEHHA CePIETHHKOB MONI0COB

HenrTanne W HANAgKY paﬁo‘rm TeHepaTOpOB TIOCNE TEKYIIETD PEMOHTA
HYKHO BEITIOMHATE B CISIYIOIEM [IOPAAKE,

1. OcmoTpeTs reHepaTop M yOeAWTLCA B TPaBWIEHOCTH eTo cHopKy,

2. TpoBepHYTH BAaA FEHEPATOPA BPYYHYIO M YOSAMTRCA B AETKOCTH Bpd-
WeHnsa poTopa (AKCpA).

3. HaMepuTE MeraoMMeTpoM HA 500 B conpoTHBACHIE H3OIHH 00MO-
TOK TeHEPATOpA OTHOCUTENLHO KODITYCa U Mex Ty o6MoTkaMu. ColpoTHBie-
HHe H3CIALNA A0DKHO OHTE He MeHee 5 MOM npy TemMueparype 20 °C.

4. Hcnwrrats Ha yeraHoeke YITY-1M uaonsipno o6MOTOK CTATOPA OTHO-
CHTEALHO Kopnyca M Mexay ofMoTKaMH HanpakeHHeM 1500 B nmpoMEim-
AEHHOH 9acTOTH B TedeHHe 1 MuH. HanpsskeHMe NpH HCIBITAHAR HYXKHO
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TOAHUMATL TJABHO WM CTYNeHAMH He Goxee 75 B. Tpn ucneTamuy
He J0DKHO HHTEH pa3pAA0Os WIH PesKHX CKAYKOB MCIIEITATEIBHOTO HATIpsDHe-
HuA. [epea MCTLITAHHEM KOHAESHCATOPE, BRITIPAMHTENH, COMPOTHRIEHMN,
TpaHCdOPMATOPH W APYTHE ASTANH H YRIBI, PACCIMTAHHEE HA fonee HH3-
KOe UCMHTATEBHOE HAIIPDKEHNE, CNSAVET OTIIOYHTE.

5. CoeIWHHTL FeHepaTop C ABHTATENEM, oOpaTHE acoboe BHHMaHHe
Ha [eHTPOBKY BAIOB.

6. Bueoge oGMOTOK TEHEPATOpA [IPHCOBAMHNTE K IMUTY YIPABISHH,
a [pOBOJ 3a3eMIICHHA — K KOPITYCY MreHepaTopa.

7. TlycTUTh NpHBOAHON ABHIaTeNb M JOBECTH YACTOTY BpallleHHA reHe-
paropa Ao 25 % HOMHHATbHOH. YacTHIHO BO3GYAUTL PeHEPATOP M MPOKOH-
TPONMUPOBATE paboTy noAmunHMkos. TIpu pafioTe reHepaTopa He A0MKHO
6RITh THMAKX MIyMOB, [TpoRepuTh pafoTy KOHTAKTHRIX KOMELl, KOIEKTOpa
H HETOK.

8. JlaB reHepatopy nopa6oTaTe Ha HHAKOH YacToTe Bpamenust 15...20 MuH,
IUIABHO YR&IMYHTS e BHavane a0 50 %, a zareM a0 75 1 100 % HOMHHANL-
HHX. [IpoBepHTE CHMMeTpHIO IHHEHEX HAIIpLKeHHH reHepaTopa 1o BOAL-
TMETPY, YCTAaHOBJMEHHOMY Ha IIHUTE YIpARTeHHS.

9. Jlatk nopafoTaTh reHepaTopy Ha XoNocToM X0y 1...24. HaMepHTh TeM-
epaTypy Harpepa NoAMHIHAKOE. OHA He Ao/DiHa npesbnnars 60 °C. Bio-
YHTEH HAaTpY3Ky TeHepaTopa, parHyto 75...100 % HoMHHATEHOH. Perymmpyn
YacTOTY BpamieHHA NMePBHUYHOTO ABHTATENA, YCTAHOBHThE HOMHHANLHYIO
YacToTy Toka. [TpY MaMeHeHUH HATDY3KY HATIPSDREHHE HA 3AKUMAaY JODKHO
NOAREPKUBATECH Ha YPORHE HOMMHATEHOTO ABTOMATHYECKH.

10. TlpH HOMUHAAEHAKE CHAE TOKd W HANPAXKEHWH ONPEACAHTE CTE-
MeHb HCKpeHHA (Kaace KOMMYTALMH) MeTOK Ha KOVIEKTOpPE BO36yARTeA.
CTeneHbs MCKPeHHA YCTAHABAMBAKT TI0 HCKPEHHIO MoA cferalommM KpaeM
meTkH. CreneHs HCKPEHUA MEeTOK FEHePATopa He AOMKHA npeBrimars 1,5,

PafoTy KOAIEKTOPA U METOK IPOBEPAIOT [IOC/E YCTAHOBISHHA TEMIIE-
paTypH o6MOTOK Bo3ByskAeHUA, HC He paHee deM depes 2 9 Tociae Hadana
pafoTh.

[Ip1 HCTIHTAHMY BOAGYAHUTENL PEKOMEHAYETCA HATPYHATE TPH MOMOTIH
peocTaTa.

Ec/H cTeMeHEs HCKPEHHA METCK MPH XOPOIIEM COCTOAHHH KOUTEKTOpa
OpeBRUmaeT 1,5, YCTAHOBHTE IETKH Ha HeHTpanb.

13.5. MepbI 6230n3cHOCTH NPH OBCAYRHUBIHUM
pe3epBHbIX INEKTPOCTAHLMH

OBcayuBaHHe TeHEPAaTOPOB PE3EPBHHIX DIEKTPOCTAHLNI CBA3aHO
He TOJBKO € ONACHOCTBIO IIOPAKEHMA ANEKTPHUECKHM TOKOM, HO U ¢ GIIac-
HOCTh10 MEXaHWIECKOT'O TPaBMHPOBaHUA paboTatomero. [To3ToMY, Kak Tipa-
BHJIO, HENBAA BHITIOTHATH PAGOTH Ha Bpalaomxes MantuHax. MekmoueHue
COCTABRMAIOT T€ pafOTH, KOTOPHIE HE MOTYT GbITH BRIMOMHEHH Ha OCTAHOB-
AeHHOH MAIIMHE: HATlpUMep, HCOIKTAHNA NeHepaTOPOR H X 3alINT, IUIH(o-
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BaHHE KOMELl pOTOpa, TIPOEEPKA INETOK H ApP. BO BpeMA BRINOAHEHHA 3THX
paBor caeayeT OCTeperaThea 3axBara oA HWIH 00TUPOYHOTO MaTepH-
a7a pasoM MAMVHEL. Bpamatommiica reHepaTop, Jaxe ecad oH He Bo3byx-
AeH, CIUTAETCA HAXOAAMMMCA TIOJ HATDSDKEHUEM, TAK KAK HATIPIKEHHUE
B 0OMOTKE CTaTopa CO3AACTCA 3a C9eT OCTATOMHOIO HAMATHHYHMBAHHA CTAIH
poTopa.

B 06MOTHe CTATOpa FeHEPATOPA AANKE ITPH OTCYTCTBMH BO30ymaAeHNA HABO-
anrca 3HadpTentaan JAC a3a cyeT 0CTATOYHOTO HAMATHMYMBAHHA pOTOpA.
MosToMy PR paboTe B HEIHIX Bo3BWKIeHHSA HeoOX0ANMO IIPHMEHATD MHAH-
BHAYAIbHEE CPEACTBA JAMUTE: HHCTPYMEHT C HAOAHPYIOUMHMH PYKOAT-
KaMH, JHINEKTPHYECKNE IajI0IH, PEIHHOBRIE JAINEEKTPHIECKHAE KOBDHKH,
MIep9aTKH.



Inasa 14
OPFAHU3ALLMA PALLUOHANBHOM
IKCINYATALIMU SNEKTPOYCTAHOBOK

14,1, 3HayeHue OpraHu3aLuK PaLnOHAALHOM IKCNAYATALIMH
NEKTPOYCTAHOBOK B CENbCKOXO3RHCTEEHHOM NPOUIBOACTRE

B yCI0BHAX MHOIOYKIAZHON SKOHOMMKN CEIBECKOXO3AMCTBEHHOIO IPOHS-
BOAICTBA OPTraHM3ALHs PAMOHAIEHOHN SKCTUIYATALMH JIeKTPOYCTAHOBOK TIPH-
obperasT ocoboe 3HaueHNe. JHepreTHUecKan omy#ba XosaiicTea, KoTopan
ofeCTieuMBAeT PAMOHANEHYIO pab0Ty HE TOMBKO NPOH3B0ICTECHHEIX VEKTPOY-
CTAHOBOK, HO M ANEKTPO00OPYADBAHMA KOMMYHAILHO-GRITOROTO CEKTOpa Cea,
3aHMMAET CAMOCTOATE/IEHOS H 0eHb OTBETCTECHHOS MecTo. JGCTyHIBAEMDIE
€10 WIEKTPOYCTAHOBKH TI0 MOITHOCTH COCTAR/IAIOT 9eTBEPTYIO YacTE OT CyMMap-
HEIX SHEPrETHYECKHX MOITHOCTEH CENBCKOX0FTICTBEHHOTO MPOHIBGCTERA,

TnaBHaA &b ASATENEHOCTH 3HepreTHyeckodi cnnkbnl — ofecteusHue
MPOH3BOACTBA CEeMBCKOXO3AUCTREHHOH TPOAYKLHHY, HOBHIISHNAE IKOHOMI-
yeckoi S peKTHBHOCTH X03HCTRA.

OCHOBHEIE 33834M 3HEPrETHYECKOH Crynfibl: NPOBESeHHE EAHHON TEX-
HUYecKol NOIHTHKH B BOTPOCAX PA3BHTHA SHEPTeTHKA H OPTaHUZALHH JKC-
IUTyaTalMH SAeKTpoo0opyA0BAHIS; TOATOTORKA H MOBHIISHKE KBATN(HKA-
IIHH AMEKTPOTEXHUMECKOTO MePCOHANA; MOBHINMEHHEe MPOHIBOAUTENRHOCTI
TPYAa M YIYMIIEHHE COUHAAbHEX YCN0BHiH o60TyHHBAKILErO NEpPCoHana;
yuacTie B obecneuenum HecriepeBOHHOTO M KAYECTREHHOTO BAeKTPocHab-
JKEHHUA CENBCKOXO3ANCTBEHHKX NPEANPHATIH; BHIIOAHEHHUE KOMILIEKCa
paboT mo TexHUTeCKOI SKCILTYATAITHE adekTpoofopyaosanusa; obecmene-
HWe PalHOHATEHOTO FICMOAR3OBAHUA 3MEKTPOOOOPYADBaHKA; AaTbHelmee
Pa3BHTHE 3MEKTPUQHKALMH ¥ aBTOMaTH3aIlMM MPOM3BO/CTBA; ONpeeIe-
HHe NoTpeOHOCTH B PECYPCaX HA BKCIVIYATAITHMI) YCTAHOEAEHHOTO M HOBOT'O
3JIEKTPooBOpYIOBAHKA; YAYIIIeHHE SKOHOMMIECKUX NoKasaTeNeil paboTh
3HepreTHYIecKoi oy x6H; paspaboTka H oCyIIeCTBASHME OPraHH3alHOHHO-
TEXHWUYECKWX MEPOTPHATHI 1O DKOHOMHWH JHEPTETHIECKNX PECYPCOE,

14.2, Yuiep6bl, npHuMHACMbIR CRALCKOXO3ANCTBEHHOMY
NPOU3BOACTEY OTKa3aMM INEKTPooGopyAoBaHNA

Jwoboit oTHAas AMeKTpoobOPYAOBAHNS B CEMbCKOXOIAHCTREHHOM TPOMI-
BOACTRE BEIAMBAET cOOH B TEXHOMOTHYECKHMK Mpolleccax. COEKTp OTKAs0B
BNEKTPoOBOPYACBAHHA oSMUpPEH M HATHHAETCA C OTKA30B B CHCTEMAX
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asexTpocHabeHnA, 8 3aKaHIMBaeTCA OTKa3aMM B/eMeHTOB SAeKTPoanRTo-
MATHKH TeXHOMOTHYeCKWR JMHHH. M3-3a 3Toro KoAHYecTBeHHAA OLICHKA
ymep6aM oT OTKAIOE ATeKTpooBopyIoBaHM 3aTpyAHeHa. B Hamedt cTpare
HAKOIUIEH OTIRIT [TO OLEHKE DKOHOMMIECKOTO yIep6a oT 0TKaZOB DACKTPO-
o0b0pyaoBaHHsA, KOTOPHE OTpaXeH B pAle AOKYMEHTOE. JDKOHOMMYIeCKH
ymept oT OTKa3oB 371eKTpoofopyA0BAHMA Ha CENbCKOXO03AHCTBEHHLIX Ipea-
NPHATHAX ONPEJEAAIOT B EAAX:

oBOCHOBAHMA MEPOIIPHATHH 110 ITOBLIIEHMIO SKCILTYATALMOHHOH Haaex-
HOCTH 3JEKTPHPHLUHPOBAHHOrO 0fOpyAOBAHHA (BHSOD THNA 3aIIHTH
OT ABAPHIHEIY PEXKHMOB; pacueT $oHIA Pe3epBHOTO MeKTpOoBopYAOBAHNSA,
3aMACHBIX JACTed N MATepHANOR; ONTHMANLHOE PelieHHe OPTaHHAAIMOHHO-
TeXHHUYECKHY 34724 OPH SKCTUTYATAIMH 3MeKTpooGopyIoRaHMa U T. 1.);

ONTHMHM3AUMH HAJEKHOCTH TPOEKTUPYEMBIX H MOIEPHU3HPYEMERIX 3/TEK-
TPHOHLIHPOBAHHEIX TEXHUHECKNX CPeACTE, IpeIHasHaIeHHEX AN paliHy-
HEIX TeXHONOTHYIECKHX THHHIA (B TOM YHCTe ABTOMATHAWPOBAHHEIX CHUCTEM
YIIPABACHMA);

pEeryTHpCRAHNA SKOHOMHYIECKIX B3ANMOOTHOIIEHHH X03aiiCTB C peMOHT-
HEIMH, MOHT2)XHBIMH, HANMAJOYHEIMH ¥ 31€KTpocHabKalomMHMK Opradu3a-
HAMM, a TaKKe aHaNW3a paboThl H OIEHKH AeATeNBHOCTH SHEPTeTHIeCKIY
Ty KD CETbCKOXO3MHCTBEHHEIX TPeIPUATHI;

BHISABJIEHMA 3KOHOMHYECKMX TIOCHEACTEHH HAPYIEHWH HOpDMANbLHOM
paboTH a3AeKTPOyCcTaHCBOK ITPH NMPOBEAEHHH pacciaegoBaHWA TaKHX Hapy-
e,

YrofiH KOAWYeCTReHHBE AAHHBIE 0 BOIMOMHBIY ymepbax oT BHIXOAA
13 CTPOA AIEKTPOOBOpYAOBaHHA MOTIM MCTONE30BATH MPOCKTHRIE H HAYIHO-
HCCAeA0BATEIbCKHE OPraHM3alMy, MeToAMKA Ba3upyeTca Ha ONpeleeH H
HAPOTHOXO3AHCTEEHHOTO Yilepfa OT OTKAI0B MMeKTpoodOpyAOEaHHA. ITOT
yieph exnagrpaeres us yepfa, HAHOCHMOrO HENOCPEACTEEHHD CETRCKO-
ROZAICTEEHHOMY TPOHM3BOACTEY (B TOM YHC/IE 3aTpaTH Ha BOCCTAHOBISHHUE
PpaboToCIIOCOBHOCTH TeXHONOTHIECKOH IMHWH), H yiIep6a SHEProcCHCTEME,
NOCTARTAIOMEH 2TeKTPOIHEPTHIO.

Jlns oneHKH JAeATeABHOCTH KOHKPETHRIX cMyil, npexnpuatii, aHamuaa
3HEeKTURHOCTH TEX WM MHEX SAEKTPUPHITHPOBAHHBIX MAITNH ¥ TEXHOJO-
TMYECKWX AMHME, Pa3HYHBIX MEPOTIPHATHH H TEXHHYECKHX CPeACTE, BHE-
ApPACMEIX HAa KOHKPETHHIR 06BEeKTaX, COBEPIMEHCTBOBAHUA IKOHOMUTIECKHK
BAAWMOOTHOIMEHUHR X03AHCTBA ¢ OGCTKMBAIOIMEMY ero OpradU3auNIMi
B 9aCTH YCTAHOBKY, HANAZKY M DKCIUTYATAIIMH DNeKTpo0GOpyAOBaHNA, pac-
CNIENOBAHMA ABAPHE H OTKa30R OLEHHBAETCA SKOHOMMYE KW yeph, KaTo-
PhIH HAHOCHTCA KOHKPETHOMY X03AHCTBY (XO3AHCTBEHHHH ymep6).

T1py onpeeeHNH HAPOAHOXO3ARCTBEHHOr O yiepfa B PacueTax MCIO/b-
3¥FOT CTATHCTHYECHM OGOCHOBB.HHHB ¥CpeAHeHHME AAHHBIE [T0 AMTHTENR-
HOCTH HAPYIEHNA TeXHOMAOTHIECKHX TIPOLECCOB, N0 YAeMBHEM yiepbam,
No KOAHYeCTBY HeoBCTyKeHHEIX HKHEOTHERIX H T. A. 3THMM e AaHHBIMH
MOKHO TOMb3OBATHCA AT TIPHETIKeHHOH Ol[eHKH pasMepa SKOHOMUTE-
CKOTO Ymepba HAa KOHKPETHOM NPEANPHATHH OT OTKA30B eKTpoobopyro-
BaHMA B TEYEHHE ONpeAETeHHOro iepuoaa. B cydae HeobxoauMocTH Gonee
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TOYHOTO OTIpeAeieHMA yiepla Ha KOHKPETHOM TpEANPHATHHA OT KOHKpeT-
HOTO OTKa3a (HaMpWMEp, MpH PaccAeACBAHAM HADYIICHMA B paboTe anek-
TPOYCTAHOBKM} ClefyeT MCTIOAL30BATL peatbHEle JaHHbBIe, HMEBIIHE MECTO
B AHATUAWPYEMOM OTKAZE,

B ofmeM orydae skoHoMMeckuii yitepf (py6.) oT ogHoro oTrA3A IAek-
TPOOBOPYACBAHNA AHANHUIMPYEMOL TEXHONOTHAecKo!H AuHUM (npouecca)
OTIpeAENAeTCA BRIPAKEHUEM

Yo =¥o1 T¥o2 +¥ans {14.1)

TAE ¥o1 =Yo11 T Yo12 + Yo13 — TEXHOJOTHYECKHH ywieph. 3aech ¥ ; — HeAo-
BHITYCK OCHOBHOM (HTOrOBOM)} NpOAYKIMH, B TOM 4YHCAE M3-34 CHHXEHUL
TPOAYKTHBHOCTH HHMBOTHRIX, a TAKOKE NOPYa W/IH HEBOIBPATHMAA ITOTEPHA
CHIPEA, NoAy$HabPUKaTOR M TOTOBOM NPOAYKIUMH, PYD.; ¥,12 — BEHXOZ IPO-
AYKUWH OpaKoBaHHOH WIH OHIDKEHHOTO KavecTBa, PYD.; ¥,;3 — HIAEPHKH
u3-3a zaboneBanmua, rubeny JuGo NpeXXaeBpeMerHON BRHEPAKOBKH CROTA,
PyB.; ¥, — 3aTPaTH HA PEMOHT TIpeXAeBpeMeHHO OTKA3AELEro 3AeKTpo-
06opyAOBaHMA, PY6.; ¥,3 — CHCTEMHHIH yilep6 M3-3a HeJOHCNONb30OBAHMSA
06OPYAOBAHMA M CHHXEHHA MPOHABOAUTENRHOCTH TPYAA MEPCoHANA 3MeK-
TpUYecKHX CTAHIKHI 1 ceTelf, pyb.

TIpu pacqeTe HAPOAHOXOIAINCTBEHHOTO yep6a YYMTHBAIOT BCE TPH COCTAB-
JSIOIHE ¥,; B CAydae onpegesieHus ymepba Ana KOHKPETHOTO IpeTIpHATHA
Yoz = 0.

Texnonoru4ecknii ymepb (py6.}, obycnoneHHEIA HeZOBHIYCKOM HIH
HeBOIBPATHMOH MoTepeil DpoIyKINHE

Vo1 =1L, (14.2)

rae Ll — UeHa eTHHHIE TOMHCLIEHHOH OCHOBRHOH TPOAYKITHH (MACa, MOJICKA
W ap.), py6/Hatyp. ex.; [1; — offbeM HefoNoMyIeHHOW OCHOBHON TIpOAyX-
IHH, HaTVp. ea.

3ech e YIHTHIBACTCA M BO3MOXKHOE CHIMRHHE MPOIYKTHRHOCTH HBOT-
HRX HAH IITHIBL B TEYEHHE HEKOTOPOIO OEPHUOAA BPEMEHH TIOUIC YCTPAHE-
HHA OTKA34a.

Jlis IpRGIMENTENRHBIX YKPYIHEHHRX pacderos I1; (HaTyp, e4.) MOXHO

OTPefENTHTR 110 GOpMYyNe
I =aAtIl-I1;; (14.3)
A’l::T—TD, (14-4)

rae o — YAeNbHEIM HeJOBHITYCK OCHOBHOH NpPOAYKIMHN (I01d TepaeMoil
cpedHecyTOTHOH OCHOBHOH NMPOAYKLIMH B Pe3ylETATE YacOBOTO NPOCTOA
OBOPYAUBAHMA CEEPX AOMYCTHMON ANMHTENBHOCTH), OTHOCHTEIBHBIE BAM-
HUIE T — GaKTHYecKas JMHTEMBHOCTE IPOCToR 060PYAOBAHHA IPH OAHOM
oTKade, 9} T, — AONYCTHMAA JMTENLHOCTE NPpOCcToeR 060pYAOBAHUA DU
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oAHOM OTKase, u; [1 — cpefHecyTOYHHI 05BeM OCHORHOW NPOAYKIMH,
BrIpafaTHIRAEMEIN TIpM HOpMANbHOHN paboTe NPeAIPHATHH, HATYPAIb-
Hble eAHHALE; [T, — KOIMYecTBO OCHOBHON HPOAYKLMH, BHPaboTaHHOH
B pesyaLTaTe NPUEASTeHH: AOMONHUTENBHON paboyell CILTH, HaTypankbHble
&XHHWLIBL

Ha »XMBOTHOBOZYECKHX MPEANPHATHAX M B TEIUIHLAX YacoBOH mpo-
cTolf MaTIH ¥ oBopyA0BaHMA cBepX AONMYCTUMOM AMUTENBHOCTH MPUBO-
JAHT K NOTEepPAM OCHOBHOH NMPOAYKIHM, YKA3aHHHM B NMPHIOKEHHH 1; TaM
e H NpUBeAcHE] JOIYCTUMEIE LIWTEALHOCTH [IPOCTOEE PAasNMUHEN TEXHO-
JNOTHYECKHX JIMHWH,

AHANOTHYHO DOACYWTHIBAOT ymepbul, 00yCIoBIeHHbE 0IyYeHHEM [IPO-
AYKLMH [OHMKEHHOTO KAYECTBa, KOTOPAA peanusyeres no fonee HUAKOH
LeHe, M BOIHUKAIOMUE HM3-3a THOeIH WK IpexkAeBpeMeHHol BrGpakoBri
CKOTa.

UcxopHyo WHGOPMANHMID N0 OTKA3aM U HX IOCASACTBHAM coGHpaoT
H3 MYPHANOB M0 3KCTIYATAIMM 3NeKTRo0BODYADRAHHA.

BaxeH pacieT Xo3dlicTBeHHOro yiep6a oT OTKa30B AeKTpoobopyAoBa-
HMA. X03AHCTEeHHMI yIeph pacCIMTHBAKT ANA KOHKPETHOro NpeanpH-
araa (xo3qiicTea). HeoGXOXMMOCTE B 3TOM BOZHHKAET ITPH OTIPEAENSHHW
OYepesHOCTH H CPOKOB padoT no 0bUIyKMBAaHMIC H PEMOHTY aIcKTpooba-
PYAOBAHHA Ha Pa3HEX 0fbekTaX, 060CHOBAHHN THCNTCHHOCTH 31eKTPOMOH-
TEPOR A BEINGAHEHMA KOHKPETHHX paboT, paccieaoBaHHH HapyILeHHi
B pafoTe BMEKTPOYCTAHOBOK, BHEAPEHHH PALTHCHANHIATOPCKME MPEAIONKe-
HUM, OIlCHKE NeAeco0fPasHOCTH MOAEPHH3AIMH MeKTPAQHIHPOBAHHOTO
0BOpYAOBAHIL, BHIGOPA THIIA 3AMMTH 3aMeHeHHOrD 3MeKTpootopyAoRaHUs
0T HEHOPMAJTBHEIX PEXHMOB, CO3IaHHH pe3epBHOro $oHIAA HIEKTPOTEXHH-
YecKUX H3Ze/Mii H T. I,

Pacyer yimepfia MpOBOAAT MO NpHBEAEHHNM Bhie dopmynam. ObveM
HEOMOIYIEHHOH NPOAYKLINH, H3IEMKHY HA JedeHHe 3a60/MeBITHx UBOT-
HEIX, ROMMYECTBO HeOBCTYReHHEIX, MOTHEIINX HAH BHOpakoBAHHEX KUBOT-
HBIX, ZNUTEIBHOCTE MPOCTOS TEXHONOTHYECKHE NWHHHA H pabounx MallMH
BHABAIOTCA U3 PETHCTPAUMOHHKER 300TEXHHIECKHX H SKCILTYaTAUHOHHBIX
#¥ypHanos. Korfga ux HeT noz pykod, oleHKy pasMepa ymepfa kOHKPeTHOro
0TKA3a (B 3TOM CTyHae HABSCTHHI THIT 0TKA3ABNIETD 3NeKTpooBopyAoOBaHHS,
AMMTEALHOCTE HAPYIISHHA TEXHONOTHMYECKOro npolecca, YHCI0 OCTAB-
muxeA HeoBCM KeHHHMH JKHBOTHHX, CPEJHECYTOYHMH BHITYCK MPOAYK-
I[WH) TPOBOJAT HAa OCHOBE CTATHCTHKY. B pacdeTax HCmonb3yloT 30HaNbHEIE
3AKYIIOTHEIE [EHE HA MPOAYHI[HIO, KOTOPHE IPEJCTABISHE] B COCTBETCTEY-
I0IMHR MpefickypaHTAX H HABECTHRI BYXTANTEpHAM BeeX MpeanpHATHit. IIpu
HeoBROAMMOCTH MOTYT GHITh YUTEHH OGINEMPHHATHIMHA METOAAMH 3aTPaTH
Ha IPHBNETeHNAE ACMOTHUTENLHER paboTHUKOB H TPaHCIIOPTA.

HapopaxoxoasficTBeRHE yMepH PaccIHTHEAETCH HAYYHO-HCCIEAOBA-
TEeThCKHMH Y MPOEKTHO-KOHCTPYKTOPCKUMIM OpraHH3IaluaMu opu ofocHo-
BAHHM MEPOMPHATHIL MO MOBLIMEHNIO HAZEHHOCTH CHCTEM 3eKTpHGHKA-
IHH H ABTOMATH3AIMH TEXHOIOTHIECKIX [IPOLECCOB, 4 TAKHE LA pelIeHH
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Pa3AMYHEX OPraHH3alHOHHO-TEXHUYECKHX 3339 B MacTade CTPaHkl HIH
AOCTATOYHO KPYIIHERIX PETHOHOB. Ero PacCYUTHIBAKT OO IMPpHMEBEAeHHRM
Brie (GOPMYIAM: B HUX HOACTABNSIOT CTATHCTHYECKH 0G0CHOBAHHEE JHA-
YeHUA NapaMeTPoB, KOTOPHE YCTAHARTHEAKT Ha OCHOBAHHM aHATH3A SKC-
IUIYaTallHOHHEIX KYpHanoB. JId onipefiefieHAA ymep6a oT HeZOBHITYCKA
IV TIOPYA OCHOBHOMH TTPOAYKIAM HCMOIB3YIOT KAZACTPOBLIE EHH Ha Cellb-
CKOXO3AUCTREHHYIO MPOAYKITHIO, TpecTaRILNEe coboit eHTpanuso-
BAHHO YCTaHABIMBaeMEI# Ha 5...10 jeT HOPMATHB NpeAeNbHO AOMYCTH-
MEIX C HAPOGIHCXO3SHCTBEHHEIX IO3HIHA NpHEBeAeHHEX 3aTPaT Ha IPHPOCT
IPOH3BOACTRA COOTBETCTRYIONUIEH POAYKINH, T, €, TIPHBEEHHEIE 3aTPaTH
Ha IPOHM3BOACTEO NPOAYKIMH B HAMXYAIHNX TPUPOAHLIX B 0DMecTBeHHo
HeOGXOAMMEX YCIOBHAX MACCOBOD TOBAPHOTO NPOHABOACTEA.

[Ipu pacueTe HapoAHOXO3ARCTBeHHOrO ymepfa OT OTKA30B 3NeKTpO-
0B60pYACBAHHA B TeIUTHIAX HeoOXOAMMO YIHTHBATL BpeMs, Npolieiee
€ MOMEHTA TIOCERA AC MOMEHTA BOZHUKHOBEHUS OTKA3a,

B MeToAnKe pacteTa SKOHOMHUUecKoTo yiepfa oT HapynreH#it B pafore
3HepreTHYeckoro obopyaobaHua (PAQ «EQC PoccHM», 1995 r. MT-34-70-
001-95) 3amucasHo, 910 ymepd, HaHeCEHHH NoTpeSHTe 1AM 3HEPTHH B CITY-
YaAX TEXHOJIOQIHYECKOrQ HapYINEHHA, NMPUBOAANIETO K TPEKPANICHHIO HITH
OIpPaHHYICHH O BHE.‘.pI‘OCHaﬁH{EHH.H, YYHTHMBACTCA OTﬂeJleDi”I COCTABJIHKD-
et 3koHOMIFEecKoro ymlepha B BiAe MaTekell Ha BoaMeleHHe YORTKOB
NOTpeSUTENIM COMIACHO YCIOBUAM B KOMMEPHECKUX AOTOBOPAX, 3aKTI0YEH-
HEIX MEKAY cHaalMMMH OPraHM3alHAME U NOTPeGHTEIIMH SHEPIHH.

JIins BoaMemenus YORTROB IOTPESUTENIO DU OTIUTFOYEHHN U orpaHude-
HUH anexTpocHAGKeHNA NPeIYCMOTPEHH TUIATERH: B PeXUMe BHeIaTTHOTO
OTKJIIOUEHUA — B TPOHHOM paaMepe cpeaHel LeHE HA 2NeKTPOIHEPTHIO.
K npumepy, B CLLIA crorMocTs 1 KBT - 4 2JeKTPOSHEPTHH B CAY4ae HeACOT-
MycKa OleHHRAETCA B pazMepe 8 flonnapor 3a 1 kBt -4, anbo myreM obcie-
JAOBAHHs CEJBXO3NPOHABOANTENEH M ACTANLHOrO pacyera ymepha.

14.3. JnepreTHyekan cymba X03ARCTBa

B YCIOBHAX MACCOBOTO BHEAPEHHA AMeKTPHOUITUPORAHHEIX U aBTOMA-
TUSHPOBAHHHEX TEXHOMOTHYECKHX NPOIECCOB BO3HHKAET HeofX0AHMOCTD
obecneIHBaTh HAAEKHYIO paboTy aAeKTPOYCTAHOBOK IIPH OUTHMAIBHEIX
3aTPaTax TPYAOQBHIX, MAaTEPHANBHO-TEXHHYECKHX, GHHAHCOBHX M APYTHX
pecypcoi. PemenneM 3TUX BOITPOCOB 3AHUMAKOTCA MHXEHEPHHE Cayubn
CEIBCKOXQITHCTREHHBIX IPEANPUATHIA, PAHOHHREE M O0nacTHLE Cryx6u
Arpoceprrca. OCHOBHHIM 3BEHOM HMHXeHepHoll cmywbh o sKCnAyaTa-
UMH BHepreTHYecKoro obopyZoBaHHA, HeNOCPeACTREHHO OTBeualoulei
3a adekTHBHOE UCTIOALIOBRAHHE HMEKTPOOOOPYACBAHAA W DKOHOMHUIO
TOMAWBHO-3HEPTETHYECKHY PECYPCOR, SRIAETCH aHepTeTHIeckad cnyxba
XosgicTRa. OpraHM3allHOHHAA CTPYKTYPAa M cocTaB 3Tol cmyk6hl mpHee-
AeHBl Ha puc. 14.1.
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PopmMHUpoBaHHe SHEPreTHIeCKOH CAyxOH, €€ JO/LKHOCTHAA CTPYKTYPA,
YHCOTEHHOCTE [IPOM3ABOACTBEHHOrO MepCoHANa A HIDKEHEDHO-TEXHHIECKITX
paboraukoe (UTP) oripegeiaoTes JHAEHHEM CYMMAPHOH TPYAOEMKOCTH
06CTy B AHUA SHEPTeTHIECKOTO 060pYA0BAHMA, BEIpAXKEHHOMH B YCJIOBHEIX
eavHunax. [Ipu sToM TpyaoBoe colepkaHHe OfHOH YCTOBRHOH eIHHALE
npHHATO 18,6 den-q. [TepeBogHue KO3GIUIHERTH ANA DACKTPOTEXHM-
YeCKoro U TeUIOTEXHNYECKOTo 060pYAoBAHUS NPUBOAAT B CelHAThHEIX
TaGAUIaX. YKPYTIHEHHbIE HODMATHRBEL TPYAOSMKOCTH (YCIOBHEIE eMHHIIA)
YIHTEIBAIOT BEpeMs, HeoBXoquMoe Ha MOArOTOBKY H obcayHBaHue pabo-
YEero MecTa, IEPEXOAN B ero Tpejetax, HHCTPYKTax, NoJydeHHe 3aja-
HHS, MATEPHANOB H HHCTPYMEHTA, Cavy BROIOAHEHHON paboTH U IHYHLIE
HaZoOHOCTH.

DHepreTHdecKan
orymba
OnexTpOTEXHIECKAR TeroTexHaerkas
cmyx6a cmywba
Unxenepw, OnexTpo- ﬁfﬂ?l’ Crnecapu-
TEXHHUKU-INEKTPHKH MOHTEPE TEIVIOTEXHAKA
TeNAOTEXHHKH
TIpowasoAcTBEHHAR

Y MATEpHANEHOTEXHHY eCKand Gasa

Puc. 14,7, Opranvu3aluoHHan CTPYKTYpa W coCTab
IHAPreTMMECKoR cnybm Xo3ARCTRA

YHCNEHHOCTD MHKEHEPHO-TEXHHYECKHX PAaBOTHMKOB H AODEHOCTHAS
CTPYKTYPa ONPeASIOTCA OTASABHO MO DAEKTPOTeRHHTeCKOR M Tenno-
TeXAHIecKoH cmynkbaM, HCXoAA U3 THCAeHHBX 3HaUeHHH TPYAOeMKOCTH
06Ty UBAHUA 000DYA0BAHWA B YCIOBHEX &MHAILAY, KOTOPRIE TPHBOAATCA
B clEHANLHEIX TaOMHIAX.

Jlis y4eTa paccpeAcTONEHHOCTH ANEKTPOob0PYADBAHHA [0 HACENEHHRIM
OYHKTaM H IPOU3BOACTBEHHBM OGbeKTaM, eCIH CPefHAA YAATEHHOCTD 06T-
€KTOB QT [EHTPANEHOTO MYHKTa TEXHHYECKOTO O0CyHHBRAHHA (3IeKTpo-
uexa) cocrasaser 15 kM u Bosee, CyMMADHEBIE 3aTPATH B YCJORHEX €/MHIH-
DAX YMHOKAKT Ha kodpdunuent 1,15,

CperHan yAANSHHOCTD (kM)

LS
1=y 14.5
g’ (14.5)

[~1=

I
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rAe {; — paccToAHHE OT HEHTPAIBHOrO MYHKTA TEXHWYECKOTO OBCTYHBA-
HUA (FIIH 3IEKTPOLExXa) A0 I-ro MPOM3E0ACTReHHOro 0bnekTa (HaceneHHOro
IYHKTA), KM; 5, — 9HOI0 MIEKTPOIPUEMHHKOB HA I-M [IPOHIBOACTBEHHOM
06BeKTe; 1 — THENO 06BEKTOB, HMEIOLUR NPOU3BOACTBEHHYK) HADPY3KY,
S — cyMMapHoe YHCA0 3eKTPOIIPHEMHHKOB B XO3AMHCTRE.

TNocae onpegeaeHus TUCTeHHoCTH UTP no cryxGaM onpeaenstior 061y
yucneHHOCTE UTP sHepreTHueckolt emyk6u. Tpu cyMMapHolt TpydoeM-
KOCTH ofCTyxHBaHHA 3HepreTHUeckoro ofopyfoBaHHA MeHee 2500 yen.
€. SHEPreTHICCKYIO CJ'IY}KGY BO3LNABAAET OQTBETCTEEHHEH 3a SHEProxo-
39HCTBO (IMIABHAIA HMIDKEeHep, BeAYIIMIA HEDKEHED M AP.), TIPH TPYAOEMKO-
ctH 2500 you1. en. ¥ BEIIE — [MIABHEH PHEPreTHK.

14.4. TexHuuexan foKyMeHTaLUA
JHepreTHyeckon Cmybbl

Mo cocTOAHWIO TEXHHYECKOH AOKYMeHTaIlHH BHEPI'ETH'-IECKOFI CJTY)KGI:I
X03AKCTEA MOKHO CYAHTE O YPOBHE 3KCIUIYATALMY 3AEKTPooOOpYAOBAMHS
¥ MEeKTPOYCTAHOBOK.

OcHoBHOH ZOKYMEHT, XapakTepHayIoUuil bBce CTOPOHEI MK TPOROAAH -
CTBAa, — TeXHWYecKmii nacopr. OH COAeDXAT PAIMIHEE cBeJleHAd B BHAe
OTASNBHEIX CAMOCTOSTENEHEIX Pa3AeNior Wi TabIHII, B KOTOPRIX AAHK KpaT-
KMe XAPAKTEPUCTHKH: TUTAKIIAX W DAIBOAANTHE TIPOBOAOB KabenhHHX
M BOATYIIHBIX AMHHH N0 cXeMe BHEIWHHX 3MeKTPHUECKHX CeTei; BNeKTpo-
obopyropaHua TpaHcOPMATOPHEX TOACTAHLMI, 3MeKTPOCTAHNHIL BeK-
TPOABRHraTENeH C IMYCKOBOW anmapaTypoi, CHJIOBHIX NPOBOJAOK M OCRETH-
TEILHKX YCTAHOHOK; 3AEKTPOTEIUIOBRIX YCTPORCTE (0TASLHO 10 oborpeny
MOJI0E, TRIUTULL, TAPHHKOE; M0 AMeKTPGHE 0J0HATPeBaTeAM H AIeKTponapoo-
6pasoBaTeIM; NMEKTPOKOTENBHOH; aNekTpokanopHGepHEIM YCTpolicTBaM,
foiinepaM H KalopHOEPDHHM YCTAHOBKAM; 060DYAOBAHMIO KOTEAbHHX,
TOITHBHEIM TEIVIOTEHEPUPYIOTIMM YCTAHOBKAM); BHEMHHX TPYBOIPORO-
JOB Tapa Y ropaueii BOAR MO cXeMe BHEIHUX TeIIOBKIX ceTelf; cHCTeME
BOAOCHaOMEHHA (HACOCHBIE B BOAONOABEMHEIE YCTAHOBKH); APTE3NaHCKUX
CKBAXKHH; TPYOOIPOBOAOB IO CXeMe BHEMHKX CeTel BoJocHalKeHHA raso-
BHX ¥CTAHOBOK H BHEITHHX cetedl Ha NpHpoAHOM H TIPHBOSHOM XHAKOM
TOIUTHBE , XOJI0AWIBHBIX YCTAHOBROK] OCHOBHOTO OGOPY,I[DBB.HH.H KOMILIEKCAa
OYMHCTHEIX COOPYHeHHH; BHEMHWE ceTeil IMpoH3IBOACTBeHHOH, THBHEBOH
M KOMMYHANEHO-BHTOBON KaHANMM2allMH; HACOCOB MepeKauuBailMX KaHa-
JH3AOHWOHHHX HACOCHBIX CTAHIHIH; YCTPOHCTE IHEEMOYAANIEHNd HABO3a;
TeeOHHOH CeTH; TeNeGOHHON CTAHIMU.

Kascnniii macnopT BMeeT KpaTKHe YKARAHHA TI0 €ro 3aToAHeHH0. TeXHM-
YecKHH MACTIOPT MOAMHCHIBAIT AHPEeKTop (NpeaceaTens), MAaBHEH WHKe-
Hep, IMABHEIH 3HEPreTHK H DIABHED OyXTaaTep X03AiicTBa.

TexHH9eCcKas AOKYMEHTALIAA 3HEPreTHIECKOH CYKDR HMEeT BHI ¥yp-
HAJ0B, OPMEI KOTOPHIX IPHBEACHE B PHAOKEHHMAXK,
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Hypuan yueTa anextpoobopyaonanus (TpuacKeHHe 2) mpeaHasHa-
eH A7A COCTABIEHMA TOAOBOTO TpadHKa TEXHUMECKOTO OGCTyHUBAHHA
H peMOHTa 3HepreTHueckore obopygoeanua. T'padvk pexOMeHLyeTcs
COCTABMATL HA OOBEKT, a He HA KDKAYIO JMeKTPOYCTAHOBKY. B KadecTse 06E-
€KTa MOXET GEITh IIPUAAT KOPOBHUK, CEMHADHHK, 3€ PHOOIHCTHTENBHEIH
TOK, KOpMoIlex U T. A. KoavtiecTBo Qriandeckux peMOHTOB M 3aTpaT TPYAA
onpefenAloT Mo Tafnile pacyeTa rOAoBOro obteMa paGor. TIpH KoMIUIeKe-
HO¥ ¢opMe 0OCTY)KHBAHKA IPad KM YTBEDHIAICT B PAfOHHOM SHe preTHde-
cKOH cmynhie M COTAACOBRIBAICT C IARHEIM MIDKEHEPOM XO3ACTRA.

KRapTanbHEHA rpadHK TEXHHYECKOTo DOCAYKMBAHMA H DEMOHTA 3JEK-
TpooBopyaopaHia (IpHIGKeHHe 3) COCTABIAIOT Ha OCHOBE XypHala yieTa
aneKTpoobopyAoBaHHA (cM. npuwioxenne 2). TpadHk COrnmacoBHBAIOT
C PYKOROAUTE/AAMH NPOU3BOACTEEHHEIX 00BEKTOB.

PopMa JKypHaNa PETMCTPALMA MPOUIBOACTBEHHOTO MACTPYKTAKA JIek-
TPOMOHTEPOR 10 MPAaBMAaM Ge30lacHOCTH MPHBeAeHa B MPWIGKEHNH 4.
HHCTPYKTaX MPOBOAMT HH¥eHEpHO-TeXHHYecKUH mepcoHas. Kaxawri
JIEKTPOMOHTep Jo/KeH OBITH MPOMHCTPYKTHPOBAH He pexke OTHOTD pasa
B KBapTail.

dopmMa ¥ypHaIa y9eTa 3alUTHEIX CPEACTE 0 Ge30MacHOCTH, perucTpa-
IMH HX cdepeiHEX MPOBepoK ZaHa B NPHIOKEHHH 5. JKypHaa ana yJeta
MpOBEPOK 3a3eMIAIIHX YCTPOHCTE COCTABAAIT MO KAKAOMY 05SBEKTY
(KODOBHWK, CBHHAPHHUK M T. A.). B cooTBeTcTBYIOIYIC Tpady 2alnCHBaOT
COMPOTHBICHHE KAKAOTO JAICMIMAIOIETO YCTPOHCTEA. JenaoT IOMeTKH
0 COOTBETCTBHMH 3a3eMITIONIErD YCTpodicTha MpaBMIaM yeTpoicTBa aneK-
TPOYCTAHOBOK. YXypHan perdcTpallHM BCeX PAcHOPAXKeHWH M ykasaHHil
WIEKTPOCHAGKAIOMEH OPTaHH3AIMH H NOXKeNaHHE oTpeOHTeNIA XPaHITCA
3 roga.

dopmMa HypHaAa y4€Ta OTKIIOYEHHE W NEPEPHIBOB B MOAAYE SNEKTPO-
BHEPTHH CeMbCKOX03ANCTEEHHOMY OTpebHTeNo MpHBeieHa B IPIIOKEHIH
6. Kasxapiit nepephip B aNeKTpocHabKeHHH GRKCHPYIOT OTAENBHO.

PopMa KypHaNa yIeTa NOTPEOASHHA NIEKTPOSHEPTHNA Ha NIPOH2BOI-
CTEEHHHE HYMAB AaHa B NpuackeHuH 7. B nepsyio rpady 3anuceiBalor
HOMep KaskJOTo CHETIHMKA B OTACABHOCTH B CBA3HM C TEM, 9T0 B X03ffcTRe
MOEeT GEITE HECKOMBKO TPaHChOPMATOPOB, a CTeJ0BaTeNbHO, H CIETIHKOE.
JTOT KYPHAI 0 YIacTKaM BeOyT 3IECKTPOMOHTEPHI, 4 CBOAHBIH 1O XO34M-
CTBY — HMEDKEHED MM TeXHUK-BMEKTPHK.

¥ nepcoHana, HENOCPEACTBEHHO OOLIYXHBAIONIETO AHCTBYIONME yCTa-
HOBKH, BEIIOAHAIIIETC HATALOTHEE, SMeKTPOMOHTAKHEE, PEMOHTHELR
paboTH WK NpoHUIaKTHYECKHE UCTILITAHAA, 4 TAKKE TEPCOHANA, OPTaHH-
3YIOIEro 3TH paboTH, NEPHOINYECKYIO IIPOBEPKY 3HAHWH IDOBOIAT OXHH
paz B rog. [Tocne NMpoBepKH 3HAHMH PE3YABTATH MPOBEPKH DHKCHPYIOT
B CIEIHATLHOM JKYPHANE.

TIpH NOCTYIUIEHHH Ha paboTy THIEG, BHIIMIHAIIES /IeKTPOMOHTAKHAEE
paboTh1, 06CTYHWBAIIEE INCKTPOYCTAROBKIA CHAPYXU M BRYTDH, AO/IKHO
MpOMTH BBOAHEIH {(06mmil) MHCTPYKTAX No GezomacHocTH TpyAa. Popma
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¥YPHa/a peTHCTPALWH BEOAHOTO HHCTPYKTAXKA MO Ge30MacHOCTH TPYAa ANA
BHOBE [IOCTYNAIOLIMX Ha paoTy IpUBedeHa B NPIWIOKEHHH B.

dopMa KypHATA perUcTpalliK TeXHUUeckoil yuebrl mepeoHana sHepre-
TU9eCKOH CMpKOB JaHa B NPHIOKEHMY 9, DTa yuefid NPORGAMTCA ¢ UETBK)
oBNaAcHAA Hanbojee cOBEPIIEHHHMMH METOZAMH paboTH, NMOBHIIEHAA
YPOBHA 3HAHWH TO YCTPOHCTBY H SKCIUIYATALMH 3ME€KTPooOOPYAOBAHHS,
JliA 3TCTO OPraHMayYHT: KYpCoBoe {TPYNIIoBoe, MHANBHAYAAbHOE) 0byae-
HUE 10 ODOBBIMEHMID KBANMGMKANNY; HaydYeHHe IpaBmwi He3onacHOCTH,
YCTPOHCTBA 2N€KTPOYCTAHOBOK, HHCTPYKUMHA M JPYTHX IPAaBIJI, OTHOCH-
LIMXCeA K paBoTe JAHHBIX YCTAHOBOK, NIPOB&AeHHE MPOTHBOABAPHHAHLIX Tpe-
HUPOBOK Ha paGounX MecTax i oB6yueHHA SKCTITYATAIIMOHEOTO NEPCoHaa
GHCTPHM cnocoBaM U TpUeMaM OpeIyIpessAeHus 1 THKBHAATUY HeTloia-
ACK ¥ aBapHi,

CucreMaTHdeckyio paboTy ¢ nepcoHaloM ¢OA3aHH OpPraHH3OBHBAaTh
M IHTHO KOHTPOJHPOBATH TaBHEIE SHepreTHKH H JHIa, OTEETCTECHHHE
33 SHEPTOXOIAHCTBO.

PopMa KypHATA YdeTa BHEOLA U3 CTPOSA MEKTpoolopyaoBaHUA Nped-
CTaBjeHa B MPWIoKeHWH 10. 3TOT XypHan NpefHa3HadeH AN PerHcTpa-
HH HOMEeHKJIATYPH H IPHYMH BEIX0JA BHepPreTHHecKoro ofopyAOBaHHA
u3 cTpoda. OH CIYRHMT HCTOIHHKOM MHODMATME OpH paspaloTKe Meponpu-
ATHH TI0 TIOBRIIEHHIO YPOBHA 3KCIUTYATALIHH 3HEProobopYA0BRAHNA B X031k~
CTBE, A TAKKe TIPU PemieHHH BOMPOCOB © HAUHCIEHHH TPEMHH NEPCOHATY.

dopMa KypHaNa, YIHTHBAIOLIETO Pe3yIbTATH paboTh pezepBHHR 3AeK-
TPOCTAHIHE B MepHO OTKMIOYEHUS MOTpeBUTeNT 0T SHEPTOCHCTEME WK
NpH €e OTCYTCTRHH, TPEACTaRNCHA B mpuiokerwH 11. B cooTeTcTRYIOmME
rpacde JaHHOrC XypHana 3alMCHEBAIOT, KOTAa H KaKoi MoTpeGHTEID Noj-
KITFOMEH K CeTH 3MEKTPOCTaHIMH. Kaxapiit cryvall apapHi U ee MPHIHHE
OTMEYAIOT B 3TOH He rpade.

JKypHaa 1o ydery pafoOTH pe3epBHOMH 9AeKTPOCTAHUHHM (IpHAGKe-
HHe 11) npefHasHaveH JJIA PerHCTPAlHM BHPabOTKH 3JIeKTPOSHEPrHH
¥ PacXofa roprYero.

Jlnda xpaHeHNd TeXHIYeckol ZoKYMeHTaITNH, HHCTPYKIHHE, HOPMATHBHEIX
MAaTEpHAJIOR, 4 TAKOKE TEKYILEH TEPENHCKN PEKOMEHYeTCH UMETh MAMKA
€O CEAYIOLUIMMHA HAHMEHOBAHHAMH: MACMOPT SHEPTeTHYECKOTO X03AHCTRa;
NPOTOKONH HCIHTAHHNE H30MALUUHN 3MeKTpoobopyAOBaHMA M TPOBEPOK
323eMAAIOIUY YeTpoiieTR; aKTH BBOZA 3NeKTPpooBapyAOBAHHA B SKCMAYATA-
IMI0 M AKTH MO PACCAEAOBAHMIO MDHYUH BHIXOAA M3 CTPOA AEKTPOOOODY-
AOBAHWA; MeCTHHE HHCTPYKIHY N0 06T KIBAHWIO 3AEKTPOOOOPYAOBAHNA
¥ BHYTPEHHHX IEKTPONPOBOAOK, SOMKHOCTHHIE MHCTPYKUMM 31EKTPOMOH-
TEPOB; IUIaHKBI JJEKTPHOHKAIIMHA XDIAHCTBA (TEKYIHE H NEPCIIEKTHBHBIE),
IUIAHE TIPOEKTHO-MAKCKATENRCKHY paboT; 3agBKM HA IpHOBpeTeHne 3HEep-
POMAaTEpHaIoB, KabenbHOMH NPOSYKIHH W aNekTpoobopyHoBaHmMA And o5b-
eKTOB KaNHTAIBHOTO CTPOUTENLCTBRA.

TeXHHIECKYHY AOKYMEHTAIHIO HeoGXONUMO COBepIeHCTBOBATE U YIIPO-
IATE ¢ YYETOM OTIBITA SKCIUIYATALMH ANEKTPOOGODYAOBAHUA B KOHKPETHRIX
YUIOBMSX CENBCHOXO3AHCTBEHHOTO TPOM3BOACTEA.
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14.5, Mpenynpexaenne W ycrpaHeHWe aBapHil INEKTPOYCTAHOBOK

I'(EDK,I[OE Hapymeﬂue HOpMaJIEHOﬁ PaﬁO‘]‘H QHEI{'TPOYCTEHOBOR CYHMTaAT
asapueil.

ABapuM ZenATcA Ha CTAHLUMOHHEIE, MEKTPOCETEBLIE H CHCTEMHEIE,

K cTaHLMOHHEIM aBapUAM OTHOCATCA: a) YMEHBIIAHHE KOJNHYECTBa IMek-
TpHHECKOH 3HEPTHH, OTITYCKaeMOk JMeKTpocTaHLMeHR noTpefureraM Honee
YeM Ha 500 kBT-4; 6) cOpoc HACPYIKH SMeKTPOCTAHLMH; B) MOBpeskze-
HHe GCHOBHOTO 0b0PyAOBAaHMA MeKTPOCTAHIMH, BHIBABLIee BEIXOA £T0
H3 CTPOS N HeMeUIeHHOE OTIIIIYeHe.

K snexTpoceTebHM ABAPHAM OTHOCATCA: a) oUIHGOMHOE OTKIIOUEHUE
3KCILIVATAUMOHHEIM TIepCoHANIOM WIH aBTOMATHYECKHMU yoTpoicTBaMu
MOACTARIHH BOZAYIMIHMX HITH KabenbHbx J'Il’]]'l]‘]j']:, BRIBBABRINEE YMEHBINEHNE
KOJMYECTBA OTMYCKAEMON NOTpebHTENsM ANeKTPHYECKOH SHEpraM Oomree
yeM Ha 500 kBr-4 gna ceredl nanpsxenuem 15 kB u Brme u Gonee yem
wa 100 xBr-9 ma cereiil HanpsoxenneM 2., 10 xB; 6) mospexaenne oCcHOB-
HOT'O 00OPYAOBAHMA, BH3BARIIEE BHIXOL €ro M3 CTPos WIH HeMeTeHHOoe
OTKI09eHMe. OTIUIOY9EHHAE THHNH JNEKTpoNepejaqyy BCAeJCTBHE Henpa-
BWIbHEIX JeHCTBUI IKCIMYaTALHOHHOIC [EPCOHANa WIN HeNpaBHABHOM
paboTH peseHHOH 3allMTH HAa3HBKT MOTPEOUTENLCKHMK OTKIIOYEHIAMH,

CHcTeMHEIe aBaPHM BOSHHKAIOT IPH paccoTyiacoBaHHH B paboTe oTHenb-
HBEIX 3AEKTPOCTAHUHHA.

Bpaxom B paboTe CUMTAIOT TAaKoe COCTOSHME, KOTAA HEAOOTIYCK 3MeK-
TPO3HEPTHH COCTapngeT MeHee 500 kBT u i ceTel HanpsokenneM 15 kB
H MeHee 100 KBT- 9 414 ceTell HanpaxeHneM ke 10 kB. K 6paxy B pabore
OPHBOAAT [TOBPEXKACHHA BCNOMOTaTebROr0 0G0pyAOBaHHA, NOBPEHACHHA
OCHOBHOTO 060pPYZ0BAHMA, HAXOAAIWETOCH B PEMOHTE, 384€PXKKA OCHOB-
Horo o6opyaoBaHMA B PEMOHTe, OMHOOYHOE OTHIYeHUE 0OOpyIoBa-
HHA (ecay 3TC HE NIPHMBENO K ABADHH), CHIDKeHHe JacTOTH HIDKe 49,5 T'n
Ha 30...60 MUH WAY MOBHIIIEHWE YacTOTH BRIIe 50,5 Ty ANNTEABHOCTLIO
6onee 30 MUH, CHHeHUe HANDAXEHUA HUXE HOHTPOJILHEIX 3HAYEHUH
fonee 9eM Ha 2 1.

[MeperopaHne TIPeAOXPaHRTENEH AW OTKAIOYEHAE MACAAHKX BRIKUTIO-
Yareneil HA CTOpOHe BEICIIETO M HHAINEr( HaMpAXeHHA TpaHChopMaTopa
BCIEACTEHE KOPOTKOTO 3aMBIKAHHA B paclipelelUTeAbHON CeTH HH3KOro
HATIPAMKCHUA HAZLIBAIOT NOZALeHUEM YCITIHOB0K.

OcHoBHEE MepH G0PEOH ¢ ABAPHAMM — 3TO 9ETKOE BHITOMHEHHE Npa-
BWJI YCTPOHCTBA SEKTPOYCTAHOROK, TIPABII SKCIUTYaTalHH 1 6e30MacHOCTH
Tpyaa. K rnasHeM TpeGoBaHHAM OTHOCHTCA CACAYIOMIHE,

1. He gomyckarTh MOBpPEXXAEHHT MAMLALMH TOKOBEAYIONX 9ACTER /NEK-
TPUYECKHMX YCTPOHCTB: a) cobMoAATE AGIYCTAMEIE PACCTOAHMA MEXAY H30-
NATOPAMH Y MPOBOAAMH, & TakXKe NOAASPHBATEL B UHCTOTE HIOLATOPEL,
6) He JOMycKaTh MepeKPRITHIL, BR3BAHHKYX Po30it, TO ecTh NPaBHALHO
H CROEBPEMEHHO YCTAHABIUBATE MOMHUEIANIWTY M CIeIMTh 3a Hell; B) npea-
YNpPEXAATH MEXAHHYECKHUE TTOBPEX/IeHIA KabeAbHRIX TUHUWH pacnpeaens-
TeJIbHWX YCTPOHCTE U T. 4.
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2. CBOEBpPEMEHHO MPOBOAUTD ITAHOBEE PeBHU3HM, OOXQAR, TEKYIIHE
H KANHUTAJBHEIE PEMOHTHI, STOOH NpeAyNpexJarh NajeHUE H NONOMKH
OIIop, BEAYINME K KOPOTKUM 3aMBIKAHWSIM.

3. [IpaBHALHO BHIIONHATE MPOJETH IMHAH e KTpoTiepesaY H BEIOHpaTh
WIOMAAE NONEPEHHOT) Ce9eHIA IPOBOAOB; NPOBOAWTE MX PACYeT Ha MeXa-
HHYECKYI0 NPOYHOCTD 04 ACHCTBHEM COOCTBEHHOTO Beca (C yueToM rojo-
nemga), CWIH BeTpa U T. A.

4. B TpancdopMaTopax cBOSBpEMEHHO TIPOBOAHTE HCMEITAHHA Maca,
a B reHEPATOPAX CIEIUTL 33 COCTOTHHEM 0f6MOTOK M He JOMYCKATE UX BHY-
TPeHHHX NOBDPEKACHMIL.

5. YeTKO BEIIOJHATE NpaBHIa 6e30IMacHOCTH TpyAa B TeXHHIecko aKc-
ILTYaTanuHA, 3HaTkE CXeMEl KOMMYTAIHH, [MOPAAOK H NOCAEJ0BaATENLHOCTER
PAMIMYHLIX NEPEKAICUSHUH | T. 4.

BoNBIIoe 3HaYeHHe HMEIOT TAKHE TPEAYTIPEAHTEILHELE MAAKATH M HAZl-
MACH Ha paGoIHE MecTax.

[Ipu BOBHMKHOBEHWH ABAPHH 3KCIUTYATAIHOHHEH TIepCOHAN AOIKEeH
HeMeIeHHO TTPHCTYINTE K AMKBHAAUNHA ee, TTOOB COKPATHTEL apapHiHEe
nepeGon B cHabxeHUH snexTpUueckoll sHeprueli. Yemewntle geficTeuA
pabOTHMKOR N0 AHKBHAAIIMYE ABADHH 3ABUCAT OT 3HAHHUA UMM CXEM K-
TPOYCTAHOBOK M IIOATOTORACHHOCTH MX K YCTPAHEHHIO ARADHIL.

CTaTHCTHKOH YCTaHOB/ICHO, YTO 3HAYMTENbHAA YACTh ABAPHE Ha IeK-
TPOYCTAHQBRKAX NPOHLXOANT 11O BHAE Oﬁﬂly)l(HBa}OI[[eI‘O nepcoHana. HPH-
YMHAMM TAKWX ABAPUH CIYKAT: HAPYIIEHHA NPaBHA TEXHHYCCKOH JRCILTY-
aTalvu ofopyaoBaHud, OpaBWI Ge3oMacHOCTH; HEHCIPABHOCTH TI0 BHHE
3ABOJA-MITOTOBHTE/IA H NPOEKTHLIX OPraHN3alHi; CTHXMIHBIE ABACHHA
¥ TIpOYHE TIPHMYAELL. Bo BpeMsa ANKBHAANWH aBapuil Heobxogumo cobmo-
AaTh obupe npapura GesonacHocTH OpM pafioTe B YCTAHOBKAX BRICOKOTO
HAMpAXKEeHHA,

PafoTH 1T JIHKBAAAIMKE NOCAEACTBHA aBapAH GpPUrajl BHITOMHAIOT
Mo HapsAaM, a B ciydae HeoGXoAHMOCTH aBapuitHie Spuraasl pabotalor
6e3 HAPAZOB — N0 YCTHOMY, THCBMEHHOMY WIH TeIeGOHHOMY PacnopshKe-
HUIQ AeHYPHOTO IACKTPOYCTAHORKY ¢ 0DA3aTelbHEM 3aHECeHHEM PacITopsa-
HEHHH B MYPHAI JEMYPCTB.

TMNepea HavaAoM pABOTH [0 YCTPAHEHUIO ABAPHH CHUMAKT HALPMKEeHNE,
yCTaHAaBAMBAIOT 3alIUTHEIE 3a3eMIEHMSA, BEIBEIIWBAIOT ILIAKATH H OTpa;-
AAIT MECTC PaBoTHI.

ApapuitHau GpUrazja HE MMEET IIPaBa BRIIOIHATE KAKME-TNO0 [Teperma-
YeHUA B ceTH Ge3 pacHopsiieHHA ASKYPHOTo NepeoHaNa, YTo6k HeKTOMUTE
BOIMONMYIO NOZavy HaMpDKEHHU HA yYacToK, e paboTaeT gpyrad peMoOHT-
Haa Opuraja. ot paGoTa BRTONHAETCA BAAMH OT MECTa JIedypCTBa, aBa-
pvitHan 6puraga moAAepFEMBAET Tene)OHHYIO CBAIL C EYKYPHEIM | coobiaeT
eMy 000 BCeX MepelIoIeHNAX, peayIbTaTaX OCMOTPa, HCTITAHMIL H T. I.

Ha anexTpocHa®aloWwMx NPeANpPHATHAX BEAYT CTPOTHIH y4eT aBapHi,
M3Y4Y410T IPHMMHE WX BOJHMKHOBEHVS U pa3pafaTHBAIOT NPOTHBOABAPHE-
HEle MEpOIpHaTHd Ha OCHOBE CTATMCTHYECKHX JAaHHHX MO NPeAbLTYINUM
aBapuAM. O pesyAbTaTaX paccieACBaHNA ABAPHE COCTABRIIIOT aKT C YKasa-
HHEM B HEM BCEX BEIABJICHHEIX 06CTOATENBCTB.
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14.6. 06yuenne nepconana, 06CNYKMBAOLLETO INEKTPOYCTAHOBKN

Haﬂe)l(HyTO H BI{OHOMH‘-IH'YIO pasDTy BHeKTPOYCTaHOBOK H HX TEeXHH-
yecKoe 0BTy KHBaHHe 00eceuHBAT KBAIMPHIIHPOBaHHbE paboTHHKH,
KOTOPHIE HMEIOT CIIeMANIEHYIO IOATMCTOBKY H MIOCTOAHHO COBEPIIEHCTRYIOT
CBOH JHAHHA.

[TepcoHad, TPHHAMaeMEIH Ha paboTy AMA oOCTYKHBAHKUA 3NMEKTPOYCTa-
HOBOK, JO/IHEH UMeTE ollpedeeHHEH (B 3aBHCHMOCTH OT JOMKHOCTH) Ypo-
BeHE OBIIHUX TeXHWIECKHX SHAHHI H CTaX MpaKTHYecKoi paBoThl.

DKCIAYaTAUMOHHEE paBoTHUKH 3MeKTPOYCTAHOBOK A0 HA3HAYEHHA
M Ha caMOCTOATSTERYI0 paGoTy WK TipH IepeBode Ha APYTYIo paboTy AoDKHE
HpoOitTH COOTRETCTEYEROIEE TPOHABOCTREHHOE o6ydeHHe W MPOBEPKY 3HAHMI
M0 TIPABHAAM TEXHHYECKOW SKCIUTYATAITMH M IPABIaM Ge30acHOCTH TPYAA,
a TAIGKE [0 SKCILTYATAIMOHHBIM M JOIDKHOCTHRIM HHCTPYKIHAM.

[pouseogcTRenHoe obyvenve. Oana U3 ocHOBHEX $opM pabioTs ¢ epco-
HAJIOM — [IPOA3BOACTBEHHOE o5ydeiie (NPOA3BOACTEEHHENT HHCTPYKTAXK).

[TponspoxcTBeHHoe 06ydenre HA pabodyeM MecTe IIPOBOAAT B TeYeHUE
ABYR Hezens. [IpH 3ToM MepCOHAT NPHOOPETAET NPaKTHIECKHE HAaBHIKM,
SHAKOMHTCA ¢ o0OpyJ0BaHMEM H annapaTypoi. PYyKOBOAUT o6yieHHeM
ONHTHEN pabOTHHMK, HMEIOLIMEA Npapo Ha oOCIyKHBAHHAE JAHHOH 3AEKTPO-
YCTAHOBKH, a8 KOHTPOAHpPYET obydeHHe NpeAcTaBHUTENb aJMAHUCTPALHH,
OTBETCTBEHHHH 33 3KCIUTYaTal[HI0 YCTAHOBHH.

B mpolecce SKCILIYaTAUHMHN NEPUOAHUECKH MPOBEPAIOT IHAHUA 3KCILTYaTa-
THOHHEIX pafoTHHKOE. [lepcodal, oBCMpRHUBAIOITHI AeHCTBYIOTIIME JIEKTPO-
YCTAHOBKH WM BRITONHAKCIIMHA HA HMX ANEKTPOMOHTAXHHNE, PEMOHTHBIE HIH
HaJaA09Hke paffoTsl, TPOXOANT NPOBEPKY 3HAHHMM [0 MPAaBWIAM TEXHHYE-
CKOM DKCTUIYATALM OfHH Pa3 B 2 rofgd, a 1o IpasuaaM 6e3onacHorm — exe-
roaHo. HimieHepHO-TexHMMeCkHe paBOTHHKH M3 YHGIA JEHYPHOTO H OIepa-
THBHOTO MEpCOHANA MOABEPralOTeA MPOREPKE IHANMH PABHI 6e30NacnocTi
EXETOAHD, 3 MHWNEHEPHO-TEXHWYECKNE PAGOTHHKH H3 YHCAA HEOTIEPATHE-
HOTQ TIEPCOHANA TIQAREPTAFITCA POEEPKE JHAHHH NPABIUN TEXHMMECKON 3KC-
IUTYATAIMH H NPABAN Ge30TIACHOCTH OXMH pas B 3 roga. JiWua, AOmycTHBIME
HAPYIIeHHE STHX TIPABHI, NOJBEPralTca BHeOYepeAHOH npoBepke.

Jia nmpueMa 3K3aMeHAa CO3AAI0T CHENUAJbHHE KBAaJMNPHKALMOHHEE
KOMHCCHY B COCTABE He MeHee TpexX YeloBeK. SKCILTyaTaLHOHHLIH Nep-
COHaM MPOXOANT MPOBEPKY 3HAHHH OTAENBHO NO MPaBMAAM TEXHHYECKOit
IKCIUTYATaUuK U mpasuiam GedonackocTu. [IpeacesareneM KOMHCCHH TPA
CAaYe IK3AMEHA IKCIUIYATALHOHHO-PEMOHTHEIM TEPCOHANOM ABAAETCH
HHMeHepHO-TeXHHYeckndt paBoTHik.

KoMuecHa BRICTARMAET KaMIOMY paboTHHKY OUeHKH W BRIZAET YAOCTO-
BEpeHHe — JOTYCK HA TIpako paGoT B YCTAHOBKAX BEICOKOTO HATIPIHEHU,
B KOTOPOM OTMEYAET OLEeHKY M CTeTleHb KBAAHGUKAINH (TPYIITY) 10 3AeK-
Tpobe30IIaACHOCTH.

Ecimi cpok ouepeHol TPOBEPKH HCTEK, YAOCTOBEPEHNE CYMTAETCH Heyle-
CTEMTENLHEIM. Bo BpéMsa HCOOJIHEHWS OSHEaHHOCTeﬁ YAOCTOBEPEHHE
ACIDKHO HAXOJUTECA ¥ pabOTHHEA.
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JKCITYaTAlHOHHEE paBoTHHKH, TOAYIHBIIHE HEY/OBAETBOPHTENBHEIE
OLIeHKH, TOABEPraloTcd TOBTOPHOL IPOEEpke Yepes Mecdll. Ecnu oM BHOBL
NOAYIAIT HeYAORICTEOPUTENLHYIO OLEHKY, MY He AOMycKaloT K paboTe
TMOHIDKAINT B AOMKHOCTH.

[IpoTHBOARAPMEAHEE TPEHUPOBKH. BakHaa dopma pafoTH ¢ nepcoHa-
JI0OM — IPOTHBOABapHIHEE TPEHHPOBKH. Llens HX — NOATOTORHTE OIEpa-
THBHBIM 3HCILTYATATIMOHHEBIN IEPCOHAN K 94eTKOH M GesommbovyHod pabore
[0 NIPeOTBPAMEHHIO aBAPHI MM IMKBHAIMA ABAPHIHOTO PEXCIMA.

[IpoBoaAT MPOTHBCABAPHIAHEIE TPEHHPOBRKH Ha dMEKTPOCTAHLUAX, TIOA-
CTAHUMAX, B ceTax. [pH 3TOM PYKOBOAHTETH NpeANpHATHI pa3pabaThIBaloT
pestuM H pPaboTy YCTAHOBKM HA MTePHOA TPEHUPOBKY, 3afIaT0T aBapUliHble
YCITOBRHS, HA KOTOpHE JomkeH pearHpoBaTh ofydaeMulil mepcoHa.

Bo BpeMA TPEHUPOBOK MEPCOHAN HMEET BO3MOKHOCTD JIYYIIE H3YIHTE
paboty 060opyACEAHNA, HA KOHKPETHHX NPHMEPAaX YCBOMTh NPAaBMIa TeX-
HUTecKOMH 3KCILTyaTalMy M TMpasHAa BezomacHocTH. PykoBRogUTeNH Tpe-
HUPOBOK BRIABIAKT HEAOCTATKM B pabore, 06y44OT NePpCOHAA MPpHeMAM
BHIIOJIHEHHA OTASABHBIX ONlepaTHBHEEX ZelicTeuii. [IpoRredentie IpoTHROA-
BapHIHOH TPeHMPORKH Ha pabodyX MecTaxX IPHOMIDKAeT ee YCIOBMA K JEH-
CTBHTENBHBIM. JleXKypHBIH NepcoHaN NPH 3TOM He JefaeT nepekradeHnd
Ha AedCTByIoNeM 060pyAOBAHMH, a TOJBKG COOGMAET PYKOBOANTENK O ek~
CTBUAX, COBEPIMEHHKX HA MecTe. [locre 0KOHYIAHHA TPEHHMPOBKM PYKOBOM-
Tesb MOABOAWT UTOTH H AefaeT BHBOJ O CTENeHH NMOACOTORISHHOCTH Mep-
coHana. ITo BceM BEUMBICHHKEM HeZoCTATHAM NPOBOAAT ZONMOAHUTEAbHRI
WHCTPYKTAY MEPCOHANA, 4 OTASNBHEE BOMPOCH U3YUAOT Golee IoApoSHo.

14.7. NoBbilLEHNE HAZLEIKHOCTH INEKTPOCHAGKEHNA
Ce/ILEKOXP3AHCTBEHHBIX NoTpefuTeaei

[IoBHIINEHHE HAAEKHOCTH SHCKTPDCHEIS}KEHHFI CRABCKOXO3AHCTEEHHEIX
notpebuTencii cBA3AHO ¢ AOTIONHHTENLHEIMH 34TPATAMH Ha SAEKTPHYECKYIO
CeTh, KOTOPHIE, OfHAKO, KOMIIEHCHPYIOTCA YMEHBIIEHNEM ymepia cenbpcko-
X03AHCTREHHOMY ITPOMABQJCTRY IPH NepePHBaX B NIoAave 3AeKTPO3HEPriH.
UeM Gonslue npeAnonaraeMuli yiept W MeHbIIe CTOMMOCTE CPefCTE TOBH-
MeHUA HAAEMHOCTH, TeM 3hdekTHEHee HX mpUMeHeHHe,

Bricokas HAZEKHOCTE JMEKTPOCHADNEHM MOKET BHTh JOCTHIHYTA
NOBHIIEHACM HAACKHOCTH OTACABHEX 3MCMEHTOR SVIEKTPHICCKHE CCTCﬁ,
HX aBTOMAaTH3alHeH K pE€3epBHPOBAHHEM (ceTeBHIM H aBTOHOMHHM),
4 TAKXKE CEKUHMOHHMPOBAHHEM NMHMA. KnaccHpMKALMA TEXHHGECKHE MEPO-
OpHATHH N0 NOBBIMIEHHID HAAEKHOCTH IpuRejgeHa Ha puc. 14.2. Pacemo-
TPHM OCHOBHEIE H3 HHX.

HHosntitentte HadeNcHOCMY ANEMEHIMOE Cemtil AOCTHraeTcA NpHMEHEHHEM
AGATOBCTHLIX MATePDHANOR JJA OIIOp H IPHUCTABOK, fGosee NOPOMHEIX MPOBO-
JIOB, TUHEMHEY HAOMATOPOR C VIYHIIEHHEIME 3JeKTpUYMeCKUME XapaKTepH-
CTMKAMH, COBEPIIEHCTRORAHHEM XAPaKTEPUCTHK NHHEHRHOr0 M MOACTaHLM-
OHHOTO BJIEKTPOOGOPYAOBM HACNOAB30BaHHEM NMOA3EMHEIX 0ONer9eHHRX
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kabenell ¥ CaMOHECYLMX M3QMHPOBAHHEIX TPOROAOB, JUTA MOBHIUEHHA
HAAENHOCTH 2IeKTPOCHABKEHNS BHOBL CTPOAMMECH U PEKOHCTPYHPYEMEIe
BO3gymHbe AHUH {35 1 110 ¥B) cenncKoX0aANCTBEHHOrD HAIHAYEHHA
nenecoofpasHo BHIICAHATE COOTEETCTEEHHO HA XeNe306eTOHHEX U MeTal-
JIHIeCKHX olopax. CXeMy ceTH HanpsokeAneM 10 (6) kB Heo6XoAHMO cTpo-
HTh N0 MATHCTPANLHOMY NPMHIMOY. MarncTpaIb BHOBE COOPYKASMEIX HIU
PEKOHCTPRYHPYEMEX THHHI HanpikenueM 10 (6) kB Hcxona us TpeboBaHmit
HAAEXHOCTH 0J3KHA GhITh BEIMOJHEHA NMPOBOAOM OAHOH MAOINAAH MOTIe-
peuBoro ceseHHA (He MeHee 70 MM2). Ha BHOBbL COOPYAaeMbIX H PEKOH-
CTPYMPYEMEIX BOSAYIIHEX AHHHAX HanpsokeHneM 0,38; 10 (6) kB naneco-
oﬁpaal-m HCIOAB3I0BATh Xee3obeToHHKe OIIOPE H CTAJIEANIOMHHHEBNE
nposoaa. Ha HOHDEBEIX, YTIOBRIX, AHKePHEIX M MEPEeXOAHEIX OIOPax BO3-
AYIIHHX JUHAR HanpsokeHHeM 10 (6) kB caegyeT NpUMeHATh NOIBECHRIE
JHHeHblE 30WIATOPH.

TexnudeckHe MEPOTIPHATHA

[Noprnrexne ABTOMaTHYECKOE CokpameHHe pagu-
HAAEHKHOCTH HOOBTOPHOE BEAKO- YCa pacnpeagiu-
3IEMEHTOB CEeTH qerHe {AlIB} TeABHOU CETH

‘ PeaepBHpoBaHHe ‘ CosepIexcTBOBaHME ‘Cemonupona}me|
| | penefiHol 3AIHTH | |

‘Anmnomnoe ‘ | CeTeroe ‘ ‘Aammamqecme | ‘Heax:muamqecxoe‘

L

‘ ABTOMATHNECKOS ‘ ‘ HeastraoMaTngeckoe ‘

Puc. 14.2. KnaccnpuKaLWa TEXHUYECKWX MEPONPUATHIA
No NOBLIWSHWIG HAREMNOCTH

KabenpHble TMHAW HanpokeHneM 0,38 v 10 (6) kB pekoMeHAOBAHH ANA
[HTAHUA NoTpebHTeNeH NEPBoi KATeropHH {0 HAASKHOCTH MIEKTpoCcHAab-
WEHMS), 4 Takke TIoTpebfuTenel BTopolt KaTeropuu B paloHAX ¢ THHeARMHI
KIHMATHYIECKUMH YCI0BHAMY (4eTBepTan M Bhlllle cTeMeHb ONAacHOCTH paki-
OHa IO TrojoNexy | BeTpY).

Hage:xHOCTh CeJBCKUX BOIAYIIHRIX NMHMIT HanpmkenneM 0,38 u 10 (6)
KB MOXKHO TOBLICHTE IpHMEHEHHEM CAMOHECYIMHNX A3GJHDPOBAHHEIN I11pO-
Bogoe. IIpu 0,38 kB HenoapayoT cAMOHECYIIME HAIHPOBAHHHEE NPOBOAA
CHII-1, CHIN-2 ¢ anoMHHMEBRIMH $Ha3HEIMH TOKOIPOBCAAMIMMH KUTAMH,
M3ONALMER M3 cBeToCGATAHCHPOBAHHOTO TepMoIUTacTiuHoro (CHUII-1) win
cmuToro (CHUI1-2) momuartuwnena. Hyllepasa Hecymmas »na U3 alloMHHHE-
BOTO CITABA MOXeT GBITE MaoAuposaHHoit (CUT-1A, CAIN-2A) win Henso-
nupoBaHHo# (CHIT-1, CHII-2). INp# 10 (6) kB NpUMeHAKT OAHOKUABHEIH
npeeoA CHII-3 ¢ 3aMTHOM H30AANMEeH H3 COINTOrC [IOVIHSTHAEHA.
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ABMOMaMUIAYUAR CENbCKUX IREKMPUNECKUX cemell MMeeT NPUHIMITHAE-
Hoe 3HAYeHHe Ji obeclieyeHHa HaZeXHOro 3JIeKTpocHab:KeHHs NoTpe-
Suteneii. K 0CHOBHBIM cpefcTEAM ABTOMATHIANMN OTHOCATES YeTpoiicTea
ABRTOMATHYECKOT) NOBTOPHOTO BRAgaeHusd (ATIB), aBToMaTHYECKHE CEKITH-
OHMPYIOIINE aNrapaTH, YCTPOHCTBa ABTOMATHYECKOrO BBOJA PE32PBHOTO
maTanud (ABP).

Kaxpan nnuua Hanpaxeduem 10 (6) kB (He3aBHCHMMO OT mapame-
TPOE) AO/DKHA DRITE OCHAINEHA CAEAYIOIMMA CPEACTBAMM ABTOMATHAALHEI:
yeTpoiicTBOM AByKparHoro AR, pacnonoeHHEIM Ha FONOBHOM BEIKJIFOYA-
Tese THHHH H CeKLMOHHPYIOIHX BEIKMIOUATENAX; YCTPOFCTBOM A1a HaMe-
PEHUA PACCTOSHEA A0 MecTa MOBpeXeHHA BO3IyIIHOH AHHUH Ha 10 (6)
KB {THOA GHKCHDYIOMET0 OMMETDa PeakTUBHOO conpoTHBIerna PMK-10),
CMOHTHPOBAHHEIM Ha BHIKAIYATENE BBO/@ B PACTIPEAEAHTENBHOE YCTPOH-
cTBO Ha 10 (6} XB noacTaHmmu Ha 35...110/10 (6) kB; TeaecHrHADL3aUHeH
MOJIOKEHHA TOAOBHOM BEIKAIOMATSLA JHHUH 10 (6) KB ¥ HAMMYHA 3aMEL-
KAHHA HA 3eMI0 Ha nogeranuwu 35.,.110/10 (6) kB; TenecurHanuzauen
[IOI0XKEHHA CEKIHOHUPYICINE BEnogareneil 10 (6) kB aMHuu, Tenecur-
HaJM3aluel NonoXeHHA BHKModaTenei ABF B munmm 10 (6) xB.

CenbCcKHe 3AeKTPHUECKHE CeTH HampkeHHeM 35 ¥ 110 kB paboTaroT,
KAK IMPABHJO, I10 3aMKHYTHM CX€MaM, 4TO ofieciedHBaeT HX IIOBRIIEH-
HYI0 HagexHocTh. [IpH 3ToM HTaHKe TToTpefnTeneil MoXeT IPONCXOAHTD
o MeHbIIel Mepe B ABYX HallpaBIeHMAR. OTKNIOUeHHE KaKoTo-IHB0 H3 3e-
MEHTOB B LM OZHOTO M3 HATIPARJEHMH He NPUBOIUT K OPEKPANIEHHIO
NOJaYH SNeKTPOIHeprUH. o aBApHEHLIR OTKRIOYeHUNH, TPUXOAAMUYCT
Ha ceTH HampaxenueM 35 1 110 kB, B 06meM HEACOTIYCKE SNEKTPOIHED-
TMH CPaBHHTEALHO HEBeIHKA.

CelbCKHe MMEeKTPHYECKHE CE€TH HanpxeHHeM 10 {6) KB cTpoAT Kak
PAAMANBHEIMH, TAK H PA3OMEHYTHIMHY. [To cTenenn HafexHOCTH HMX pasje-
JSIIOT Ha HEPE3ePBUPCBAHHEIE H Pe3epBEHPOBAHHbIE (WIH YCIOBHO 3AMKHY-
THe). B pa3oMKHYTEIX Hepe3e PBHPOBAHHELX CeTAX TINTAHHE KDKAOr0 NOTpe-
BUTENA MOMET NPOHCXOAUTEL TOMLKC B AHOM HanpabieHHH. TakHe cXeMEL
HauGolee MPOCTEL, 4 UX HCMOABIOBAHHME HE CBA3AHO ¢ HeOBXOJAHMOCTLID
6OIBIMHX 3ATpPAaT. O,IIHEI(D IIPH OTKAIOYEHHKHA TOJAOBHOTD YYaCTKa MHHHH
BCE MOTPEBHTENM TEPAOT MUTaHUE HA BpeMA YCTPaHEHHA MOBPEXAeHUA,
PasoMKHYTHE HepeaepBHpPOBAHHEIE cxeMEl Ha 10 (6) kB npHMeHAIOT AN
AMERTPOCHAGKeHUA cenbekux NoTpeBureneli TpeThell KATETOPUY MO HAZEX-
HOCTH, NPEUMYTIECTBEHHO ¢ KOMMYHANBHO-ORITOBOH HATDY3KOI.

Ilna anexTpocHaOXeHHA MOTpeSHTENEH NepBoif M BTOPOi KATeropHit
HeofXoaMMO IpeayCMaTPMBATE YCIOBHO 3aMKHYTEE cXxembl Ha 10 (6) kB
C CETEBBIM DEICPBHDOBAHHEM, 4 B PAAC CTYYACB — C COYMETAHHEM CETEBOIQ
H ABTOHOMHOT'C Pe3epRHpPORAHH.

B cryvae aBaprM cemesoe pesepsupoedanie TO3BONAET NePEKAIOTHTE
NUTAHHE (BPYYHYIO MM ABTOMATHYECKH) HA COCEAHIOI0 MOACTAaHLHIO,
peaepBHHE TpaHedopMaTop Toll ke MOACTAHIMK WMAM HA pe3epBHYIO
awnu. Ha pue. 14.3 moxasaHsl cxeMH pesepBHpoBanuA ¢ ABP Ha Tpanc-
¢ OPMaTOPHEIX NGACTAHILMAX, B HODMANLHOM peXHMe IHHHH U TpaHcdop-
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MATOPE PaboTAIOT PasAe/NBHO, KANIAS NENb ONTAET CBOK) HAIPYIKY; NpH
DOBpeXACHHH ofHOM M3 nemel oHa oTKMIO9aeTca peneimol samwrrol,
a mTaHue ee morpebuTeneit nepeBoAUTed HA PeSePBHYIO IElE YCTPoHCTEOM
ABP. Cxemu1 moryT paboTars 1 Ges yerpoiictea ABP, Torga BMECTO BEIUJIO-
gatens BC MCoonssyloT pasberummrens S. [Tepephs B anexTpocHabxenym
[IPH ABTOMATHIECKOM DENHME KOMMYTAIMI DABSH BpeMeHH cpafaThBaHu
pereiHol 3aTMTH ¥ BRIOYCHNA BRIKMOIATENA TEPeMEYKH, T. €, He Ganee
2...3 c. [IpH py9HOM BEOZE PE3EPBHOCD IETAHNA MEKTPOCHAOKEEHME BOC-
CTAHARIMBACT OLEPATHBHBA IIEPCOHAI HA NOACTAHLMM WM BHeagHad Gpu-
rafa, 9To MIPHBOAHT K IepephBaM B SAEKTIPOCHAGKEHMH JIHTeNbHOCTHIO
OT HECKOMRKIX MUHYT Ao 1.,.2 u,

U —
I_‘W%/TW .!
I ABP s :

|
L B/12 L| SN :
m
SN =7 _ L

b~ — lL/'—COZH::—« >

Puc. 14.3. Cxembl pesepaMpoBaHud cetd ¢ ABP
Ha TPEHCHOPMATORHDBIX MOACTAHLMA
2 — €O CTOPOHH BHICITETD HATPANKEHUS; 6 — cO CTOPOHE HURMEro Hanpawenvd; BTl
BJT2 — BOAAYIIHIE MM

BHEUTIOGATENH ¢ yeTpolicThoM ABP H pashequHETEN A)IE PYIHO BROZA
PE3ePBHOTO IHTAHHA PA3OMKHYTHX DE3EDBHPOBAHHEIX ceTel YCTAHARM-
BalOT HE TOJIEKC HA TPaECGOPMATODHEX ICACTAHIWAX, HO M HA pacnpese-
JIMTEeNLHBIX OYHKTAX, a TAKKE HA CHCIWANRHO COOPYXKAEMOH NepeMBITKe,
coeMHAIOmMel fbe coceHUe JHHWH ONHOT0 HaTIDMKeHHA.

B coorRercTREM ¢ HopMaMy TEXHOMOIHYECKOTC MTPOCKTHPOBAHMA SACK-
TPHYIECKHX CETEH CEeNbCKOXO3AMCTBEHHOrD HAIHATEHWA MATACTpaAlBHAA
JMHMA Hanporenrdem 10 (6) kB AO/DEHA HMETEH CETEBOH peleps OT Head-
BHCHMOTO MCTOTHMKA.

ITpu ceTeBOM pPeSCPBHPOBAHMH B ITOCACARAPHHHOM pexyme (TI0 cpaBHe-
HHIC C HODMAJMEHEIM) YBEIHMIHEAETCA HATPYSKA OFHOMH el 3a C9eT DUTaHUA
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Beex (WK Gonbleit YacTH) moTpeluTeneli Apyroi, oTkmoueHHOH nenn, Ce-
ACBaTEILHO, HeoBXOANMO MPEYCMOTPETE 3aIac IMpOITYCKHOH cTIoCcoBHOCTH
BOSAYIHOMN THHUN U MOACTAHLMI, ofecTeqUBAIOITUY B3AUMHOE PeaepBupo-
BaHHe. CeTeBoe pe3epBHPOBAHKE MO3BOMAET COKPATHTE YHUIO M JAATENB-
HOCTb OAMHOYHHX OTIUTIOYEHMI, BH3BAHHHX CXIECTHBAHWEM H 0OpHBOM
NPOROAOB, MpofoeM M30AAMMH, IAAEHHEM OTICP H T. 1. OHO He3(GeKTHBHO
OPH MACCOBBX OTHA3AX B MMEKTPHYECKHMX CETAX B Pe3yIbTaTe AeHCTBHA
Pa3pyIIAIOMHMX COI0NEAHO-BETPOBLIX HACPYAOK, aTMOCgEPHEIX IepeHanp-
seHWH (yparaH, Tpo3a), KOTJA TIOBPEXAAIOTCA H OCHOBHAA, U pe3epBHadA
JAUHHH, pacTICNoXeHHEE 04HA BOAM3H ApyToil.

3dderTUBHOS CPEACTEO TMOBHNIEHHA HAZEXHOCTH 3AeKTpocHabxe-
HHA — GBMOHOMHOE PE3ePauposanlie OTBETCTBEHHRIX ToTpebuTeneil, 3an-
IMAUEE VX OT OAHHOYHEIX M MACCOBRIX OTKA30R. ¥CTAHOBHA aBTOHOMHLIX
HCTOYHHKOB Pe3e€pBHOTO 3MeKTpocHafxeHHA J0MKHA OHTH MpezycMo-
TpeHa AN pe3epBHOTC THTAHHA AMeKTPONPUeMHHKOR NIepBoi kaTeropuw,
4 TAKOKe A8 MEKTPONDUEMHHEOB BTOPOH KATErOpHM, HE AONYCKAIOIMMX
MepepEIBa B MIEKTPCCHADMEHUN ANUTENEHOCTRIO Gonee 0,5 4, He3aBACHMO
OT HaJTMYHA CETeBOTO pe3epBa. JIA OCTANLHEX 3AeKTPONPHEMHMKOE TAT
pe3epPBMpPOBAHUA (CeTeBOe HAM ABTOHOMHOE) OTPeAeANT CPABHHTENEHOH
TEXHHKO-3KOHOMMYEeCKON OI_IEHI(Oﬁ BAPDHAHTOR C YYETOM JOIICITHHTENBHBIX
3aTpaT M yMeHbIIeHHA ymepOa norpebHTened.

B xauecTBe aBTOHOMHEIX HCTOYHHKOB Pe3epBHOTO eKTpoCHAbKeHHA
HCMOMb3YIOT CTALNOHAPHBE U MepeABIDKHEE AU3eNBHEE 3IeKTPOCTAHINH
(ADC), a TaiKe pelepBHEIE HCTOUHWKK ¢ OPHMBOAOM OT TpakTopa (PHUIIT).
MOmHOCTE 1 YMCIO 3ICKTPOArPETATOR PE3CPEHEIX ABTOHOMHEIX MCTOYHI-
KOB BHOMpalOT B COOTBETCTBHME ¢ HAIPY3KO#H 3/EeKTPONPHEMHHKOE NEPBOM
¥ BTOpo#H KaTeropHH,

K HepocTaTKaM peIepBHOT0 MEKTPOCHAGHEHHA OT ABTOHOMHEIX MCTOY-
HAKOR OTHOCATCA BHIOOPOYHHI XapaKTep pPe3epBUPOBAHMA, B Pe3y/aLTaTe
1ero oTAe/bHBE TEXHOJIOIHISCKHE MIpolleccH He ofecledHBaloTes HAAEK-
HBIM MHTaHMeM (OTHIKYAKTCA), a TaKKe BHICOKAA CTOMMOCTD 3AKTPO3-
Heprui, BEpabaThiBaeMolt HeGOoJRITUMH PeIePBHNMH 3A€KTPOCTAHITHAMM
(B 10...15 pa3 gopoxe 3HeprHH, MOMYYAEMOM OT 1IeHTPANAN30BAHHON CETH).

BaxHyr pofs B NOBLINEHHH HAASXKHOCTH 3NeKTPOCHa0MeHHA UTpaeT
CeKijioHLposaHite AuKLLl, KOTOPOE MO3BOAAET GTKIIOYMTE 1acTh HoTpebu-
Tened GaHKANMUM K MECTY ABAPUY CEHLIIMOHMPYIOLIUM ANMUIAPATOM U TeM
caMEIM obecnednTs GecnepefofHOe MHTAHKE OCTANLHEIX NOTPeBHTENEH,
[IpHMEeHAI0T HeaBTOMATHIeCKOe H ARTOMAaTHYeCKOoe CeKUHOHHPOBaHHE.
HeaBTOMATHYECKOE CEKLMOHMPOBAHME OTHOCHTCA K YMCIY TEXHUYECKHX
MEPOIPHATHH, COKPAIAIOIIHX B NIEPBYIO 09EPEb YHLIO M LIHTENBHOCTh
OpefHAMEPEHHEX ([VIAHOBHX) OTKHIOYeHHd. B kavecTre HeaRToMaTHue-
CKPX CEeKUHOHWPYOLIHX AMIAPATOB MCHONB3YIOT JMHEHHbIE padbediHu-
Tery. HearToMaTHUeckoe ceKUUOHMPOEBaHHE NIPHMEHSAIOT B AONOIHEeHHe
K aBTOMATHYECHOMY.

B cooTeeTeTEMH ¢ HOpMaMA TEXHOAOIHIECKOrO MIPOECKTUPOBAHHA AEK-
TPMYECHHX CETEH CeNhCKOXO3AHCTREHHOTO Ha3HAYEHHA JHHEHHNE pashe-
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FMEMTEMH YCTAHARTMBAIOT Ha OTBETBACHUAX OT BOANYIMHEX IMHVH Hanpd-
wenueM 10 (6) kB npu ux pmme Honee 2,5 KM BOAAYIIHOHN MWHEM AAA
OTPAHMYICHIA JIHHE YIacTKA A0 3,5 KM (BKII0YAA HeCCKIHOHMUPOBAHELE
OTBeTR/ISHHA).

Hamue B CeTH CeKOMOHMPYIOMKX DajbejuarTeneii obnerdaer OTH-
CKAHVE 3aMBIKAHIH HA 3EMIIC, 3 TAKKE YMEHBIIIET TMOI0 NoTpebuTeneii,
OTKIIOYAEMEIX DY DEMOHTHHX paboTax. OfHaKo ¢ YCTAHOBKOM pasbesu-
HuTenel YBENWIUBAIDTCH THUCAO BOIMOXHEX MeCT MOBpeskAeHMi 1 olibeM
BRIIOVIHAEMEIX Pador. [IpH BHGOpe TC/TA M MECT YCTAHOBKHY PAsheMEHTe-
Jei HeoHXoAMMO YIMTHBATE JOMOIHUTSILHEE OTKICISHIHE, KOTOPEE OHI
MOTYT BEEBATE.

[IpM aBTOMATHYECKOM CEKIUOHNPOBAHWH BOZAYINHEIX JIMHII OTKIIOTa-
I0TCHA YIACTKH, 8 OCTAMhHAA HENOBPEX/CHHAA YaCTh JMHHM TPOAOIDRACT
ZeficTBOBATE, ABTOMATHUYECKOES CeKIMOHMPOPAHNE JIMHENH B HeCKOABKIK
TOIKAX MOMET HBITh DAPAUIE/LHEM, ITOCASA0BATE/BHEM Wi IAPAUIEEHO-
IOCAEN0BATEILERIM.

[

Puc. 14.4. Cxesibi CETH € ABTOMBTHYECHNHM CeKUMOHNPOBRHWEM:
0 — NapaTe Rk, 65— MoCNenoBaATETRERM, 8§ — DOCASAOBATENLHO-TADE TR TIRIM,
I — patiosman TpanchopMaTopHad nogcTamwa 35/10 ¥B; 1...5 — cexmuEoHKpyIOmpMe
BEIKTHTATEI

[IpH mapawIelbHOM CEKUMOHHMpOBaHMM (puc. 14.4, a) AeficTEHMe Kaw-
HOT0 CEKIHOHEPYIOMErD allapaTa He 3aBMCHT OT APYTOr0, HX He CASAYeT
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COTMIACOBNEATE IO Bpemenn, HagexHoCTh 3eKTpocHab e HHA MOBEINIASTCA
B Toll HIHM HHOH CTeneHH LA BeeX noTpebuTenei. [IpH MocnefOBATENLHOM
ceKUHOHHpoBaHUK {puc. 14.4, 6) AeficTBHe ceRUUMOHUPYIOMUX annapa-
TOBE HAJO COTAACOBBIBATE 0 BpeMeHH. HaleXHOCTD 2AeKTpocHab e Hua
MOBLIIIAETCA ¥ BCEX MOTpeGUTeNEi, KpOMe PacHOM0KEHHELX 33 TOCHESIHHM
atmapatoM. Hanbonsinas HageXXHOCTE ¥ DOTpeOHTeNel, NOAKNIOYeHHBIX
A0 MECTA YCTAHOBKH NEPBOTO CEXIMOHHPYIOMEro annapara, [Ipx nowre-
JAOBaTelBHO-[IAPAJIEARHOM CEKUHOHNPOoBaHuH {puc. 14.4, 6) noBuumaeTcs
HAAEXHOCTE HIEKTpOcHab e HHi Beex motpebHTenei ceTu.

JlnAa aBTOMaTHUIECKOTO CeKIHOHMPOBAHHA HCTIOABIYIOT CHCTEME ¢ TIpe-
JOERPAHUTEIAMM, CETEBRIME BHKIIOUATENAMHE H ABTOMATHUECKMMH OTe-
nuTenaMu. OcHOBHOI B HacTodMee BpeMs SRAAETCA CUCTEMA ¢ CeTeRRIMU
BHKJKYATENAMH Ha Oase cneuMajbBHEX BREAQYaTeneit Ha 10 (6) B ana
HapYKHOH YCTAaHOBKM H BHEMOYaTeIeH B IKadax KOMILUIEKTHOrO pactpe-
JeHTENEHOTO YeTpolicTea HapyHOH yeraHoBkH (KPYH).

14.8. MeponpuATHA MO IKOHOMMWMW SHepropecypcos
M 3MEKTPHUECKOH HEPrHH

JKOHOMIYeCKHil NoTeHUHAN SHeprocbepexkeHHA B arpolIPOMEILILIEHHOM
koMILTeree (AITK) onpefenaioT Kak TeXHHYECKH BO3MOMHOE H SKOHOMHYe-
CKH IieecoobpasHoe cHUkeHUe TIOTpebleHHd 3HePTHUH 6e3 YMeHbITeHUa
0GBEMOB IPOHMABOACTBA CENECKOXOMTACTBEHHOM TPOAYKIMH [TYTEM PEATH-
3aLHH 3HeprocheperalIy MEPOMPUATHIH, BHEAPEHWA 3HEPrO3KOHOMHRIX
TeXHONOTHH, TeXHHKH, BOBIeUeHMA B 3HeprobanaHc HeTPpaAHLIHOHHBIX
HETOYHHKOB JHEPIHH.

Dueprocbeperawman noauTura B AITK BRIIOYaET CASAYIOUME HANPAB-
JIEHHA:

080CHOBAHHE W ONpedeNeHHe PaLHOHAALHERX NOTpeBHOCTEH CRNBCKHR
PErHOHOB, paHOHOB, CTPYKTYDHBIX MoApa3eAcHHH B 3HEpropecypeax ¢ yde-
TOM HCIIMBh3OBAHHA MECTHHWX BHAOB TOILUVIHBA M PeanH3idll A BHeprocﬁe-
PEraiqux MepolpHATHIL, obocHoRaHMe M pa3paboTHa HOPMATHEOB MOTpe-
6reHHUA 3HEPTHH W TOKA3aTe/1eil 9HeproeMKOCTH N0 OCHOBHEIM ITpOLieccaM
CeTbCROXOAIICTBEHHOTO MPON3BOACTEA;

OCBOEHHE SHEPTOIKOHOMHEIX TEXHONOTHH MPOMIBOACTRS CENBCKOXOAAMN-
CTBEHHOH NMPOIYKIMH, BITIOYaA HOBHE EKTPOTEXHOIOTHH, OCHOBAHHEIEC
Ha MCNO/b30BAHHY AMEKTPodHIIeCKIX METOZOB Bo3AeHCcTBIA Ha 6Ho00E-
eKTEH, MPOAYKTH nepepaloTky; paspaborka ¥ BHegpeHne 3PQEKTHBHBIX
TEXHOJIOrHH 3KOHOMHOTO DGOPY,I[OB&HHH IO BOBICYCHHKD B BHEIJI'DGEUI&HC
H MHPOKOMY HCIIOAL3OBAHHIO MECTHHX 3HEPropecypcoB, NPAMeHeHNIo
U mepepaboTie 6HOMACCE], PACTHTENLHEIX U ApeBecHEX OTXOA0B B YA0GHEe
AA CeNhCKIX TIoTpefiMTeneit SHEPTOHOCHTETH;

OCBOSHME HOBOTO 3/eKTPOTeILIOROTO M TellIodHepreTHYeckoTo obopy-
AoBaHHA ¢ nosbnneHHbM KITJ[, peamusaiia JeHeHTpaIH30BAHHRIX CHCTEM
BHEprocHabKeHHA, 06eCcneMBAIOIINX NTOBHITEHHE Koad¢HINeHTa HCI0b-
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30BAHMA TOITHRA M 3KOHAOMMKY (A0 20 %} TONMAMEHO-IHEPTETHYECKHX
PECYPCOB IYTEM JHKBHIALMH KN COKPAILECHNA PaCHPeAcIHTEABHEIX CETEH;
paspaboTKa H OCBOEHHE COBPEMEHHEIY TEXHOJTOIHNA M 3HEPreTHUECKOTo
0B0pYACBAHMA [0 MCMONLIOBAHHIO BO300OHORIASMEIX HCTOYHHKOE SHEp-
TMH M BTOPHYHEIX 3HEPrOPECYPCOB; NOAYIEHHS AJIETEPHATHBHHEX BHAIOB
TOIUTHBA H PHEPrMM (TOIUIMBC M3 PACTUTEAbHEIX Macen, Huoras, BOAOPO-
HOE TOIUIHBO ¥ ApP.) M MX MCTIOAL30BAHHE B CENbCKOXO3AHCTBEHHOM MPOo-
H3BOACTEE; BESAEHHE MOOBLEKTHOrC YUeTa pacxXoda dHeproHocHTenei
¢ OCHAMEHHEM NPUBOPAMM KOHTDPOIS M PEFYIMPOBAHMS PACKOAE SHEPIAN,
peanu3allii MHOTOTapH(HOM cHCTEME PacueToB 38 ANMeKTPOIHEPriio.

14.9. PeakTHBHbIE HArpY3KH W CHIDKeHME NoTpebneHWn peakTHBHON
MOIWHOCTH 3NEXTPONPUEMHHKAMU

[MoTpefnTenn peakTHBHOH MOWHOCTH — AAEKTPOABHTATENH, TPaHeHOP-
MATOPH], peaKTOPH], KATYIOKH WHAYKTHBHOCTH M KOHIEHCATOPH. PeakTHE-
Haf SHEPTHA MIECHPYET MEKAY FeHepaTOpaMK 3IeKTPOCTAHUMI U NOTpe-
GUTENAMHY, HEMPOHUABOAUTENLHO JATPYKAS AMEKTPHUECKYIO CETE TOKOM.

YpeavueHNe NoTpebieHuA peakTHBHOW MOILHOCTH B CENbCKUX 3JEK-
TPHYECKHUX CETAX BRIABAHO IIMPOKHM BHEJAPEHHEM B CENBCKOE XO2ANCTBO
HE TOJLKO MPOHABOACTEEHHKIX MEKTPOTIPHBOADE, HO M OMTOBOMH TEXHMKM:
XONOAUTEHHKOB, CTUPAALHEIYX MAMHH, cTAGIIN3ATOPOB HATP/KEHW, SAeK-
TPHYECKHMR MBeHHEX MalllH, PAIHIHHR KYXOHHHE MPHOGPOR € SNeKTpo-
npueoaoM. HceefoBaHNMA peaKTHEHON MOMHOCTH B GEITOBOM 3MEKTPO-
moTpebIeHHH MOKA3aNH, YTO ¢aKTHIecKuH KoapPHIHMEHT MOIMHOCTH
cocrasager 0,7...0,8.

[Ipx nepeaade peaKTHBHOH MOIIHOCTH K MecTY ee NOTpeBIeHsa BO3HH-
KAIT AKTHBHEE TIOTEPH (KBT) RO BCEX IBEHBAX IEKTPHIECKOH CeTH

AP =312r.10°,

rae I — cuna Toka, A; r — conpoTueneHHe, OM.

JpPYTHMH CNOBAMY, OHM 3ABHCAT OT KBAAPATA CHIB TOKa HArpyskH. [Tos-
TOMY AN YMeHBIEHHA TIOTepPh BAXKHO CHH3HTE 3Ha9€HHE CHUTH TONHCrO
ToKa. CHia MoJHOTO Toka I=[, /C05(p YBEAHIMBACTCA C YMCHBIICHHEM
KozpdHIMenTa MOIHOCTH, 34eck [, — cHna aKTHBHOTO TOKa.

KoadgdprumenT MorHocTH (€os ¢p) XapakrepuayeT norpefiieHue 3IexTpo-
NPHEMHMKOM PEAKTHBHOH MOIIHOCTH, PasnngaioT MTHOBEHHOE H CpegHe-
BaBEMEeHHO: 3HaTeHHe KoogGHITHeRTa MOTHOCTH. MrHoBeHHoe (TeKymee)
3HaYeHHe cos ¢ HauGoaee TOUHO MOXHO oNpefeduTh 1o Ga3soMeTpy Wik

no gopmyne

E___ A
. Ipzipz’

S R+

rae P, S;, Q; — COOTBETCTBEHHO AKTHBHAA, PEAKTHBHAA M NMOJHAA MOIUIHO-

CTH B i-i MOMBHT BpemMeHH, KBT, kBap. kB - A.

05Q; =
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Ha npaxTHke LIMPOKO MPHMEHAKT YCIOEHOE YCDEAHEHHOE 3HAYEHHE
CpefHEeRIBEMEeHHOrD KoM HITMeHTa MOIHOCTH COS Pep.p 38 CYTHM, HEAEIIO,
MECAL, KBAPTAN WIH TOA. 3HAYCHHE COS (P, , ONPEALLAIOT N0 NOKAIAHHAM
CHeTUMKOB AKTUBHON W,, M peakTUBHOH W, SHepruu 3a onpeieneHHs
MPOMeXYTOK BPEMeHH:

1
COSQpp g = 77— tg‘P%p.n = .
‘/1 +E %5 W,

VMeHEIeHHe NoTpebneHUd peakTHEHON MOMHOCTH B 3NeKTPOYCTAHOB-
KaX celbCKOXO3AIMCTBEHHEX NToTpeSHTeNell M IOBHIIEHNE COS § JOCTHTA-
10Tes MpeskJe Beero MyTeM YIydmeHUd HCTIONL30BAHUS 3MeKTPONpHUeMHM-
KOB (Tax Ha3bIBAEMEIM £CTECTBEHHBIM YTEM), a TAIOKE ITyTeM TIPHMEeHEHHA
KOMIIEHCHPYIOIMX YeTpoicTB. K MeponprsrvamM, CHHIKAIOIHM HoTpebne-
HHE PEAKTHEHON MOWHOCTH M NOBHIDAIOWHM 3HAYEHHEe ¢0S ¢ Oes npume-
HEHHA CTIeUMANBHEX KOMITEHCHPYIOIIHE YCTPOHCTR, OTHOCATCA Cleylomune:

1) ymopaaodeHHe TEXHONOTHYECKOTO NPOIecea, ReZyInee K YIydnIeHIT
HEPreTHUYSCcKOro pestiMa 060pYAOBAHUA H CHIDKEHHIO PACIETHOTO MaKCH-
MYMAa PeaKTHBHOH Harpyskm;

2) ymydmeHMe 3arpyaKd 3AeKTPOABMraTeneil ¥ CHICBBRIX TpaHCohopMa-
TCPOB, OrpaHM4EHUE XOMOCTOrO X044 ACHHXPOHHEIX 3JIEKTPOABHTATENCH,
CEAPOTHEIX TPAaHC()OPMATOPOB H APYTHX AMEKTPONPHEMHHKOE MyTEM BHE-
ApeHHA COOTBETCTEYIOMIMK OrpaHirinTeIei;

3) saMeHa WM OTKJIOMEHME Ha IIEPHOJ MAJLIX HArpyaok TpancgopmMaro-
POB, 3AarpyKeHHRX MeHee Tem Ha 30 % MX HOMUHANBHOH MOITHOCTH, CTH
3TO ZOTYCKASTCA 10 YCAOBIAM PekiMa paboTH CETH H 2/IEKTPOTIPHEMHIKOB;

4) 3aMeHa 3arpYKeHHBIX MeHee YeM Ha 60 U ACKHHXPOHHEX 3MeKTpo-
ABHTaTeneil Ha ABUraTe Ty MeHbINEH MOIHOCTH NPH YCIOBUY TEXHHKO-3KO-
HOMMWYECKOr0 OGOCHOBAHHA H TIPH HATHYHH NPAKTHISCKONH BOIMOKHOCTH
TAKOH 3AMEHHI;

5) saMeHa ACHHXDOHHHX 3MEKTPOABHraTened CHEXPOHHAIMH, ECTH
3aMeHa MOxKeT ObITh 060CHOBaHa TEXHHKO-3KOHOMHYECKHM pac4yeToM,

6) MoHH¥KeHHe HANPSDKEHHA ¥ Malo3arpyeHHBIX MeKTPojBUrareiel
HarpsokeHHeM go 1000 B (repexnoveHHe cTaTOPROE DOMOTKH C TPEYIOJb-
HUKA Ha 3Be3AY, CeKUHOHUPOBAHUE CTATODHRY 06MOTOK, NepekmoaeHue
OTBETIJIEHHI NMOHIDKAIOIIME TPaHCcHOPMATOPCR);

7) yaydanleHHe KauecTBa peMoOHTa 3MeKTpoABUraTench, CBAPOYHBIX
TpaHCGOPMATOPOB M JPYTUX ANeKTPONPHEMHHKOR, NOTPeOIAIOMIX peak-
THBHYI0 MOITHOCTH (C 1I&TBI0 COXPAHEHMA HOMHHANRHEX [[APAMETPOB).

[MoTpefneHde peaKTHBHON MOLIHOCTH CHIDKAIOT IyTeM IpHMeHeHHA
KOMIEHCHPYIOIIHX YCTPONCTB, £C/M 3KOHOMUYECKAA LenecoobpasHoCTb
3TOr0 NOATBEPKACHA COOTBETCTBYIOLINM TEXHHKO-3KOHOMHYECKHM PAac-
yeToM. PaspafoTaHE HOPMATMBE KOMIIEHCALWH PeakTHBHOH MOWHOCTH
B 3aBHCHMOCTH OT CXEMRI JAeKTPOCHAGKENNA NOTpefUTENA, YCAORHE MpH-
COENHHEHUA HOMITEHCHPYIOIHX YCTPOHCTE M PeHMOB HX paGoTh], a Takxe
OT CHCTEMH PACTETOB 33 PEAKTHBHYID 3HEPTHIO M T. A. JiniA o6ner4eHHd pac-
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YeTOR MOb3YTCH HOMOTPaMMAaMH 10 BHGODPY KOMIEHCHPYIOIIMX YCTPOHCTE
€ Y9ETOM INOBHIIEHNA Koa(pHIHeHTa MOITHOCTH A0 TPeOyeMoro sHaIeHHA,

Qfmue TpeGoBAHHA K KOMICHCHPYIOIHM YCTPOHACTBAM CASAYIOIIHE.
B KadecTRE KOMIEHCHPYIOIMWX YCTPOACTB NPHMEHAIDT CHHXPOHHRIE KOM-
NeHCATOPR], HaTaped KOHACHCATOPOR MONEPEYHOTO BRIOYEHWI, cTATHYE-
CKHE KOHICHCATOPH H MCTOMHHKH PEdKTHBHOH MOLTHOCTH.

JnA cenbeKoX03AHCTEEHHEIX JEKTPOYCTAHOBOK, [IPHCOSIHHACMEIX K Aek-
CTBYIOIMMM ceTAM 6...10 kB, 3KOHOMHYeCKH ONMpPABAAHHOH OKasnBaeTcd
NoAHAA KOMIIEeHCALUHA peakKTHBHOH MOILHOCTH C TIOMOWLIO CTATHUECKHX
KoHAeHcaTopos. KoHaeHcaTopHEle GaTaper 000pPYAYIOT CPEACTEAMH AETOMA-
THYECKOTD PErYTHPOBAHMA C IEAEK) BRIBOAA WX NOAHOCTBI WM YaCTHIHO
H3 paboThl B NEPHO/W HAMMEHBIIMX HATPYROK B CETH, YTOOR MCKNIOYHTh
HEPEKOMIIEHCAUHIQ, PeryiMponatie MOKeT OCYINECTRAATHES [0 3HAYCHUAM
HATIPSOKEHUSA, BPEMEHH, PEAKTUBHOTO WIH NOXHOTO TOKA MIH PeaXTUBHOR
MOIHOCTH. CyMMApPHAs MOIHOCThL HepeTYAUPYeMEIX KOMIEHCHPYIONTHX
YCTPOMCTE He JO/KHA NPEBHIIAThH 3HAYeHHA HAaMMeHbINeH peakTHBHO#
HATPY3KH CeTH. YHCAO PeryIHpYeMEIN ceKUMi HaTapel KOHIEHCATOPOB
ADMKAQ OHITE HebomsmmmM (3...4 CeKIHH U MAKCHMYM J,,.6), Tak kKak 310
YUIOHMHAET H YAOPOXKAET YCTAHOBKY KOMITEHCHPYIOWIFIR YCTPOHCTB.

B COOTBETCTBHH C AeHCTBYIOIMWMH AVPEKTHBHBIMY YKAZAHHAMH KOMIICH-
CAIHIQ PEAKTWEHON MOIMHOCTH BHTIOAHSIOT, ICX0AS M3 0AZIAHCa PedKTUBHOM
MOITHOCTH B A4HHOM yaie ajiekTpoceTd. B ofmem cayy4ae yoiosne Gananca
PEAKTHBHOR MOIHOCTH B IAHHOM Y3 3MEKTPOCETH BRIPAXAETCA KaK

Qr + 0 2Q +AQ-Q, +Q,

rAe (), — peakTHEHAA MOMIHOCTh, KOTOpasA MOXET OHTh MOMYYEHa B AaH-
HOM Y3JIe OT 'eHepaTopoB 3NEeKTPOCTAHIHUH; (J, — PeaKTHBHAA MOIHOCTD
KOMIEHCHPYIMNIOHE YCIPOHCTE B JAHHOM yale; (), — peakTHBHAH MoM-
HOCTB, OTpefineMan HArPYaKaMH JAHHOTO yana; AQ — NOTEPH peaxThs-
HoM MONMTHOCTH B 3/eMeHTaX 3MekTPOCeTH JaHHOTC Yana; {3}, — peakTHBHAA
MOIITHOCTD, TeHepHPYeMas eMKOCTBI0 TIPOTAXEHHBIX AUHUE (kabenbHbIX,
BO3AYIIHBIX), OTHOCAMMXCA K ZaHHOMY Y3y, Q, — Pe3epB peaKTHBHOM
MOIHOCTH B JAHHOM Yare,

JUia cenbeKoX03ANCTBENHRIX NpeANpuATHil o6kvHO @, = 0, a HeobxoaM-
MEI peseps NpHHMMaeTca nopagka 10 %, T. e. QlJ = 0,1Q,, Toraa

Qe =1,1Q; —(Q, - AQ).

3HageHHe Q — A} = Q, oIpejeafeTCA IHEPTOCHCTEMOM H 3aaeTcA
MOTPeSHTENO.

Taxwmm 00pasoM, MOIIHOCTE KOMIEHCHPYIOIIMX YCTPOHCTB NOTpelHTeNs
Ha IpaHHLie pasfena ceTell sHeprocHalxaomedi opraHu3alyy 1 noTpefuTend

Q]c 21)2QB _Qa'

Hoa SMEeKTPOYCTAaHOBOK CeBCKOX03AHCTBEHHOrO HASHAYeHHA MaNoH
MOIOHOCTH TPEGYETCH IMOJHAA KOMITEHCALA.

228



MpakTHyecKre 3aHATHA

3ansaTne 2.1. [lonroToRKA SREKTPOABHTATENEH K paboTe

OBopyaosanne a nprbopw, MeTounuk TpexdasHora Towa, Tpexdaznurit
aNeKTpOABHTaTeNh. Pafouan MamHHa. OBTHpoYHAR THAHE (BeTomL). YaliT-cripuT.
MeraommeTp Ha 500 B.

Nopagox rmoanenns paborsl. [IpoBEPHTE COOTBETCTERE NAPAMETPOR HIEK-
TPOABUTATENA {HATIPANEHHA, YACTOTH BPAINEHN, MOIHOCTH, NCIOIHEHHA U Ap.)
nApaMeTpaM CeTH, OKPYXKaloLeH cpeabl 1 pabodell MaIHHE, OYHCTHTh /EKTPO-
ABHTATENE OT TELIH M YAAIHTh KOHCEPBAIMOHAYI) cMaaky, UamepiTs conpoTurtesme
M3OIAHH SAEKTPOABHTaTeNA. [IPOBepHTE HAAEKHOCTE COSTHHERNH TOABOAAIINR
TTUTAHWE NPOBOAOB, [[POKOHTPOMHPOBATE MPAaBHALHOCTE MCTIONMHEHHA H HAAEKHOCTh
333eMAEHHA IEKTPOABHIATeNA. VOeIHTECA B HATHYMN CMAIKH 3MEKTPOABUTATENT
M OLEHHTD €€ COCTOAHME, [1POBEPHTD JETKOCTh BpAIeHHA Bana JICKTPOABHIaTeNA.
BEAKYKTE 3/EKTPOABMraTe s B ceTh 62 20...25 Mua Bea Harpyaxu n ybeaursnen
B MPaBHIBHOCTH HATIPABACHASA BPAIeHUd poTOpa | B OTCYTCTBHH MOCTOPOHHUX CTY-
KOB, IIYMOB W BHGPAIHA. BRIOTMTS 3MEKTPOABHTATEN TIPW HAarpysKe v yOe umees
B €roc HOpMaiLHoH paboTe.

3amsTHe 2.2, IToAroToBKA CHAPOYHNX TPAHCGOPMATOPOR K pabore

O6opyaosaAHe ¥ NpRGOPEI. HCTOYHHE TepeMeHHAro0 Toka. CBApOYHLIA TpaHe-
tdopMarop. MeraoMMeTp Ha 500 B. O6THpoYHas TKaHb (ReTollb). YalT-cIHpHT.

Nopaaok BulMonHenns paBoTel. OcMOTpeT: TpaHchopMaTop, OIHETHTE €ro
OT MBLUTH M I'PASY, & TAIOKE 0T KOHCAPBALMOHHOMR cMa3ic, HaMepHTh conpoTHBRIEHHEe
H3OIALHH 05MOTOK 0THOCHTEILHO KOPIyCa U Mex 1y o6motramu. [Tposepurs pabory
MexaHHaMa PeryTHPOBAHMA CBAPOTHAOTO TOKA. 3a3eMIHTE KOPITye TpaHcqopMaropa.
[poBEpPHUTh COCTOAHIE KOHTAKTHEX COeAMHEHMH. BIIOUNTE TPAHCHOPMATOD B CETh
Y NpOBEPHTE ETO paboTy.

3anaTHe 2.3. UcnhiTanua TpaHodpGpMATOPHOMO Macaa

O6opyaopanne i npubopsl. Mcrounuk nepeMeHHoOro Toka. VcnurarensHarit
armapar AMH-70m wm AMH-80. JlamMma HakamWRAHNA MOITHOCTRED 25 Br. danep-
HHI# HAH MeTa/HYeckHi AnHE. YeThIpeXyTonbHasA cTeKNAHHaA Ganka (pasmeph
ocHoBauna 10 x 10 wan 12 x 12cM). Kaavka. TIpobupra.

Tlopapox BHITOTHeHHA PpaboThl. ONpeJenHTh 3EKTPHUECKYL) TPOYHOCTE TPaHC-
dopMaTCpHOTO Mawd, QIpeAeHTE COAe PAAHNE B3BEIICHHOTO YTAepasa, OnpeeltTh
HAMMYHE BOAR H MEXAHHYECKIX IPHMECE,

JamaTEe 2.4. HacTpo#ika 3aNIMTH ACHHXPOHHOTO BNEKTPOABUTATENA OT Tepe-
TRY3KH

OGopyaoBarne B opHGopEL. Tewiosoe pene (TPH, PTT). Creng MUMCII, 3ammu-
IAEMEIH DAEKTPOIBATATED.

HDPﬂ,ﬂOK BBIMMONHCHHAA paﬁom. YcTaHARIWBAKT TEILIOBOE pene Ha CTEHA.
PerylMpys ¢y TOKE HATPYSKH, AOOMBAIOTCH PABEHCTEA CHITH TOKA YCTABKH pefie
HOMHHAEHOM cUNe TOKA HNEKTPAIBUTATANT. BLIMOIHAIOT MAABHY0 KOPPEKTHPOBKY
CIVIBI TOKA CpafaTHBaHHA pese MYyTEM ODEPeMEIEHHA MOBOAKA PETYIAATOPa YCTABKH.

Japarue 2.5. DJeKTPOMArHITHRIE peas

OGopynosasne s npaGopsl, MeTOTHHK NOCTOAHHOrD Toka 100 B, MicTodHUK
nepeMeHHoOro Toka 220 B. BrexTpoMaruuTHHe pene PKH, PITH, PMYT, PII-5, MEY-
48. BoreTMeTp Ha 250 B. MiwvmamMmepmerp (Tectep). PeoctaT Ha 1 ®OM. Jlamma
HaKadTHBAHHA. CDE,E[]‘IHHTEJIJJHI:IE ITpPOBGAA.
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Nopagox ennonsenwa paGorsr O3HAKOMHTLCA C KOHCTPYKTHEHEM HMCIIO/-
HeHHeM YCTAHOBNEHEEX Ha cTerfle pene, TecTepoM ONpeeiUTE BHBOABL KATYIIEK
Peie U 1enocTs 06MOTOK. M3MEPUTE B KOKAOM PEAE CHILl TOKA H HANMPAKEHHAA
cpafaTsBaNMA M OTTIYCKaHMA. OnpedendTs koa¢dHIMenT BoaBpaTa n 3anaca pefe,
AMIIEPBUTKY cpabaTHBaHHA W OTIYCKAHKA.

KOI'ITPOJII:I'II:IE BOIPOCH] W 3alaHNA

1. Tepeancadre onepalMy [0 NOATOTOBKE K DYCKY ACHHXPOHHLIX WIEKTPOABH-
raresed.

2. Kaxne BH 3HaeTe cIoco0bl CYNIKH M30MALMK 0GMOTOK 31ekTPOABHTATENEH?

3. HazoBHTE OCHOBHRWIE THIH YCTPOHCTE, 3aIMHAIIHX 3EKTRPOABHTATEIH
OT ABAPHITHBIX PEXKHMOB,

4. Kakue HCTILITAHMA HYXHO TIPOBECTH Nepes BEAIMEHWEM B paboTy cCHIOBOTO
TpaHcdopMaTopa?

5. Kaxme ycJ0BHS HYXHO BRINOJHKMTE OPH BKIKYeHUM TpaHcdopMaTopoB
Ha HapamensHyo pabory?

6. HazoBuTe GCHOBHEIE BOSMOMHEE HEHUCITPABHOCTH CBAPOYHEX TPaHChOpMa-
TOPOB.

7. Kaxopr!l offbet H TOPAAOK BEITOJHEHHA TEXHHIECKOT'O YXOAA 32 MATHHTHEIMH
MyCRATETAMHI ?

B. KaK OCYINecTR/LIT MyCKOHANAA0YHEE paboTh TENAOBLIX pene?

9. Kaxue TpefoBaHuA NpeIbABIAIOT K KABeIEHEM THHIAM?

10. INepegHcAUTE TTPHEME MOBRITEHHA KOMQPHIHENTA2 MOMAOCTH NEKTPO-
YCTAHOBOK,



Paspen 3
PEMOHT 3JIEKTPO-
ObOPYAOBAHWA U CPEACTB
ABTOMATU3ALUN




Inasa 15
PEMOHT SNEKTPOQBUTATENEN

15.1, Buan peMoHTOR dIeKTPOABUIaTENEH,
CPOKM UX NpoBefeHuA U 0Gbembl

B cooTeercTBuM ¢ cucTemol TTIMTP3cx B cenbekOM XO3AHCTBE TIpeAyc-
MATpPHBAlOT ABa BHAA PEMOHTA 3NMeKTPHYCCKHE MAIIHH: TeKYIIWH U Karnn-
TANTBHEIE.

Terytyuil pemorm ACMHXPOHHBX 2NEKTPOABKTATENEH NPOBOAAT OMH pa3
B 6 MecC [IpH paf0Te B TOKE/EX YCIOBHAX H OAMH pa3 B 12 Mec npH paboTe
B THCTHIX CYXMX NMOMEMEeHHIX.

KanumansHbili peMOHIM ACMHXPOHHBIX 3NEKTPOABHTATENEH IPOBOIAT
OAMH pa3 B 4 rofa npu paboTe B CHIPHIX NOMEIIEHHSX C COAEPIKAHMEM AMMH-
aKa, OHH pa3 B 5 AeT — npH paboTe B MBUTHHEIX CHIPEIX IOMEMEHHAR U NOK
HaBecOM H OJWH pa3 B 6 JIeT — B CyXHX MOMELeHUAX.

Texymuii peMOHT 3JeKTPOJBUTATENeH BROOAHAIOT B 3AEKTPOPEMOHT-
HEIX MacTepcKuX X03afdHcTHA 3MeKTPOMOHTEPEL €0 3AeKTPOTEXHUHMECKOM
CITYWORI.

KanuTarsHHI peMOHT 3/eKTPOABHIATEASH IPOROJAT Ha CIELHAIH3HPO-
BAHHKIX 3/IeKTPOPEeMOHTHEIX NpeANpHATHAX (L[exi1, MacTepeKie, 3aBOAH).

Ipu npoBeAeHUH TEKYIIErQ PEMOHTA JAEKTPOABUTATENE OYHIIAIOT
OT NMBUIM H IPA3H, OTCOSIMHAIOT OT IHUTAKIIHX [IPOBOXOR, pabouei
MallMHE, JaseMIAICIe MHHE W MycKOBOrO peocrara (A1a ABWrarenei
¢ da3HbIM POTOPOM), AEMOHTHDYIOT ¢ HYVHAAMEHTa H ZOCTARIAIOT B MAcTep-
CKy1o. B MacTepckoit mpoBoaT gedeKTalHio 3MEKTPOABHTaTEAs, pa3bHpaloT
€ro, OYAIIAIT OTACIRHEE YaJAR U 0BMOTKH, PEMOHTHDYIOT, IIPOIMTHBAIOT
M cywaTr ofMoTKH (MpH HeoSXOAMMOCTH), PEMOHTHPYIOT KOHTAKTHBIE
KOJblla, IMEeTOYHHI MeXaHW3M, NPOBEPADT MOALIMIHHUKN H 3aMeHAIOT
X (NpH HeoBXOIUMOCTH), PEMOHTHPYIOT HAH 3aMeHAIT KpeleXHble
ASTATH, 3aTeM COGUPAIOT SMEKTPOABHTATENE M WCIIKTRIBAIOT €10,

TTocJIe OKpacKH MEXTPOABHTATENb ZOCTARIAIOT Ha paboyee MECTO, MOH-
THPYIOT ¥ TIpOBEpAKT eTo paboTy NMOA HarpyskoH cOBMecTHo ¢ pabouei
MAIIHHON.

B ofBeM KaNMTAALHOTO PEMOHTA BXOAAT BCE ONEPALHH TEKYIIETO
PEMOHTA M AOTIOMHUTENLHO PEMOHT, HO JaIle BCETO NOMHAA 3aMeHa obMo-
TOK CTATOPOB, AKopeH (MAUIHH MOCTOAHHOrO TOKAa) H (ra3HEIX pOTOPOE,
a Taxe MPOBEPKA U (MpH HeoBXOAMMOCTH) 3aMeHa Bajla POTOpA.
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INeKTPOABHTaTENH NPHHHMAKT B PEMOHT TONBKQ B COGDPAHHOM BHAE,
HENOCPEACTBEHHD OT 3AKA3THEA. 3aKa3IHK (NpeACTARNTENE XO3SHCTEA, DKC-
IUTYATHPYIOIETO ABHTATENN) 3HAKOMHT PEMOHTHOE IIPEANPHATHE ¢ OcobeH-
HOCTAMH BKCIUTYaTALMH 3AeKTPCABHTATENA U BHCKA3BEBaeT CBOH TpeboBa-
HHA K PEMOHTY {BO3MOKHOE HaMeHeHHe TACMOPTHEX JaHHEX A T. I.}. Ecm
PEMOHT HeleAecoobpaseH (exTpogBUraTeNkb yeTapen MOPAThHO HIH 3HA-
YUTENBHO MOBPEXAeHA aKTUBHAA CTANb CTATODPA MM POTOPA, OTCYTCTBYIOT
AAMEl ¥ T. A.}, peMOHTHOE NIPEANIPHATHE HMeeT NpaBo COCTABHTL JBYXCTO-
POHHHEH aKT 0 HEpEMOHTONPHIOAHOCTH 3AEKTPOABUIATENA H €10 CTIMCAHMH,

Jlna coKpammeHHs NpoCTOA HEKTPooHoPYAOBaHHA HA PEMOHTHLIX [Ipes-
MPHATHAX MOMeT OHTh OpPTaHM30BaH OOMEH PEMOHTHPYEMEX MAaIIMH,
3akaayvK, ¢AABLIMIA 3MEKTPOABUTATEE B PEMOHT, B 3TO e BPeMs NoTy4aeT
¢ 33aBOAA AHANOTHAHEIH 3MEKTPOABUraTeNb (€ TEeMM e CAMBIMH IacMopT-
HBEIMH JAHHEMH WIH, [10 JOTOBOPEHHOCTH, C JKeJaeMBIMH JJIA 3aKa39HKa).

Ocofoe BHUMaHUE HEODXOAMMO YAENATh TPAHCTIOPTHPOBRKE BNEKTPO-
ABMraTenei. ng TpAaHCHOPTHPOBRKY KPYMHBIX 3NeKTpOABHTaTeIeH HYDKHE
AcpPeBAHHBIC CAaAasKH, ANA MeAKHX — JepeBAHHbIE ALIHKH. PeMOHTHoe
npenpHaTHE ACDHHO HMeTh HenOXoAUMOoe TUCI0 cClIeMMAaNbHEIX KOHTeHHe-
poB, B kawARH kORTeHHED CNeAyeT IMOMEIaTh JEKTPOABUIATENH TOIBKO
ofHOro THia, Takas cHCTeMa I0SBOJIAET PEMOHTHOMY NpeANpruaTHio Gop-
MHUPOBATh NMOTOYHOCTE PEMOHTA B 3aBHCHMOCTH 0T o6beMa ¥ HOMEHKIa-
TYPHL 3ME€KTPOABUTATEASH B PEMOHTHOM $oBAe (YHCAC KOHTEHHEPOE ¢ OaH-
HAKOBEIMM 2MeKTPOIBHTaTeAAMM).

15.2. Pa36opka aneKTpoasUraTenei W BuiABNCHHE HeHCNPABHOCTEH

TexHonornd peMoHTA ASKTPOABHTaTeAe AOIKHA GBITL cOCTaBIeHa
TAK, 9TOOH PEeMOHT NPOROANACH OHICTPO, BHCOKOKAYECTBEHHO M CTOWNT
Mo BOAMOXHOCTH AemeRo. B kavecTBe npUMepa PACCMOTPHM TeXHOMOTHIO
DPEMOHTAa aCMHRPOHHOTO 3MEKTPOABHTATENA ¢ KOPOTKOIAMKHYTBIM DOTODOM,

[Nepes peMOHTOM BHIONHAIOT JedeKTannio cofpaHHoOro aNneKTpoABH-
raTend. 3aTeM ero pasbWpaloT B creAylomeM nopagke. FadixoBepraMu
DTBHHYHEAKOT 60.i‘ITbI NIEPEAHEID M 34AHETID NMOJMHITHHKOBERIX NMIHMTOR
¥ ¢AaHIeB NMOAMHNHUKOE. ClieMalbHHMH BEIKONOTKAMH M3 LBETHOTO
MeTaTa ¥ MONOTKOM HAH KYBaAACH CHUMAKT 3aJHWH MOALUITHHKOBH
IONAT K CABHIaIOT C 3aTOYKH NepeaHil TOAMMITHIKOBHI T, PoTop BMecTe
¢ MepeAHUM IHTOM M3BMEKAIDT W3 CTATOpa, MPWYEM Ha MEIKHX 3IEKTPO-
JBMCATENAX 3TY OMEpPallUiD AeNA0T BPYIHYIO, 4 HA CPEAHUX H KPYTTHEIX —
€ MOMOILBIO CTIEMHANBHOTO NMPHCNOCOOAeHHA H IPY30NIOABEMHOTD MeXa-
HM3Ma. B ofoMX CIyyYasxX OpHHHMMAIOT MEPH K TOMY, 9T06H He [IOBPeJHTh
aKTHBHYIO CTallh pOTOPa H CTATOPa (HAllpUMep, OCAe CHATHA 3aAHETo [oJ-
MMHITHHKOBOI'C I Ta BROAAT B 3430D MEXAY POTOPOM H CTATOPOM JHCT TOH-
KOTO aNeKTpokapToHa). [locne STHX omepalMil B cNeHaNBEHOM MPHUCTIOCO-
6eHHH CHHMAIOT ¢ NOAIMNUITHUKA NepegHuil muT. Ha 3ToM sakaHuMBaeTCa
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pa3bopka aMeKTPOABHTATENA, HAa OCHOBHHIE €70 AETANH BeIIaloT METaLTH-
yeckue BApKN.

Bce geTaay TINATENBHO NPOMEBAKT B MOeMHOM MammHe. [locne mpo-
MEBIBKHM POTOP 3ASKTPOABUTATENA ¢ MOAMWMHUKOBKIMH MIUTAMY, TOANMII-
HUKAMH, QIaHUAMH H ZeTalIMM Kpemnexa (MeXaHWdeckas 4acTs) OTNpaB-
ASIOT B CRecapHO-MeXaHHIeCKHH PEMOHT.

IIpK AedexTallHH MAITHHL OcOBeHHO OTBETCTBEHHA MPOBEPKA &€ MeK-
TpU9ecKoi 9acTH. B 3eKTpOABHraTeAX Jale BCEro MoryT 6RITE TPH HeHc-
IPABHOCTH: OOPHIB LIENH, 3aMEIKaAHHE MeXIy ¢azaMu (memaMn) oOMOTKH
WM 0GMOTKM Ha KOPIYC W BUTKOBOE 3aMBIKaHVe 00MoTki. [TepeuncieH-
HEIE HENCIPABHOCTH MOYKHO ONPEAETHTE OHHM M3 YeTHIPEX METOAOB; KOH-
TPONBHOH AAMITH HJIH OMMETPA; CHMMETPHH TOKOB WTH HATIPSOKEHWH ; M-
JHBOILTMETPA; HIEKTPOMArHHTA.

B coGpanHoM win pazo0paHHOM 37MeKTpoaBHUTaTene OOpPHEB B LEIH
0BMOTIH, He MMEIDTIEH NAPAJ/IENEHHX BETBEH, IETKO OMPEASTUTE KOHMPOTb-
HOU AaMROT, 4 B 1EITH ¢ MAPAJIETBHBIMH BETBAMHA — MPH NOMOIHM OMMempd
(M ke MoeIe PacIaiKy BETRE — TOi e KOHTKVIBHOM JAMIIO).

B 3MeRTPOABUTATENAX MOCTOAHHOTO TOKA 3TO MOBpekIeHUe ompeie-
AT oMMempon. B riend ¢ o6pLHBAMH COTIPOTHRAEHHE BCETAA 3HATHTENLHO
GoJBINE pacCIeTHOTO.

OGpPHB B KOPOTKO3aMKHYTOM POTOPE aCHHXPOHHOTO 3/1€KTPOABHNTaTENA
OIIPEAENIHIOT B PEXHME €0 KODOTHO'0O 3AMBKAHKA IIDH IIOMOIITN Memoda
cimmempiin moxog. PoTop aleKTpoABHraTeNd 3aTOPMAKHUBAIOT, 4 K CTa-
TOPY NOABOAAT HANPDKEHNE, CHIDKEHHOE 10 CPaBHEHUIO ¢ HOMHHAILHHM
B 5...6 pa3. B xaxayw dazy o6MOTKM cTaTOpa BRAKMAIT aMnepMeTp. TIpu
MCTIDAaBHEIX OBMOTKAX CTaTOpa M PoTOpa TIOKa3aHHA BCEX TPeX aMIepMe-
TPOB OAVHAKOBRI M HE 3aBHCAT OT MoJokeHM poTopa. [Ipi o6phiBe cTep-
Hell B paTOpe TIoKa3aHUA NPHEOPOB PAHYHB H HAMEHAKTCH € TOBOPOTOM
poTopa. PazauyHue MOKAIaAHAA HPHGOPOB, He 3aBHCAINHE OT MOBOpOTa
pPOTOpPA, YKA3KBAKT HA HEMCNIPABHOCTE OOMOTKY cTAaTOpa (BHTKOBOE 3aMBI-
KaHHe, HellpaBHILHOE COSAHHEeHHe KaTylleK B 0BMOTKe CTAaTOpa H T. IL.).
BUTKOBOE 3aMBIKaHKE B 0MOTKE €TATOPA SNEKTPOABHIATENS OGRIMHO Onmpe-
AEJAIOT MPH NOMOIIH MeToda CHMMETPHH TOKOE B PEXXMME XOTOCTOro X0A4.

B pazofpaHHOM 3ACKTPOABUTATEIE ONPeAeSIOT OOPHE B LIEMH KOPOT-
KO3AMKHYTOrO POTOPA M BHTHOBOE 3AMBIKAHME B IEIM CTATOPA WAM AKODA
(Mam¥HE MOCTOAHHOTD TOKA), UCIIOAB3YA LA STOTO ANEKMPOMAZHLIN.

Potop (nozofHO AKOPID) MOMEIAKT HA ANEKTPOMATHHT, BKAYAOT
HanpsxeHHe {cM. pHc. 5.8) ¥ moBopadHMBAIT poTop BpyUHylo. Ecan
CTAABHYIO IVIACTHHKY NPRIOKHTE K ITa3aM poTopd, TO oHa OyZeT BUOpH-
POBATE HA UCTIPABHEIX Ta3aX H He 6yAeT sMOPHPOBATL HA Ma3aX, TAe pas-
MemeHE 06opBalHEIe cTepKHH. JUIa onpefeleHHA MeXXBHTKOBOTO 3aMHEl-
KaHMSA B 00MOTHE CTATOPA 3MEKTPOMATHWT NOMEMAIOT B PACTOUKY CTATOPA
(p¥c. 15.1} 1 nepeABUraioT 1Mo Heil, CTanbHaA MIaCTHHKA, TPHKNAgLIBae-
MAas K 11a3aM, HA9MHAEeT ABMGPUDOBATE, KAK TONBKO TOTIALAET HA 11a3, B KOTO-
POM PACTIONOMEHA TOBPEeXKASHHAA KATYINKA 0OMOTKH.
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Puc, 15,1, OnpeiengHie MEKRRTKORLIX SAMLIKAHMA B 06MoTKaX cTaTOpOR
NpX NOMOLM 3NEKTPOMArHMTA:
1 — Sanrvax; ¢ — MAarHUTHED TOTOK; 2 — CIATOP BMEKTPOLBETATEAL

15.3. YaaneHne noBpeXaeHHbIX 0OMOTOX H HAMOTKA HOBbIX

YaaneHEe DOBPeEACHERX 00MoTOK. Jng yaanenna o6MOTKH cTaTop
LOMEIIAIOT B [eqb, [AE OAS0BAH ¥ BUTKOBAML M30ISIHA CluraeTcd. Obxcuz
U3oAAyUY B ICUM BEAYT npu Temmicpatype 280...300 °C B Tegenne 5.8 4.
OznHako 3T0T crocof 3aHMMA&ET MHOTO BDEMEHM, TAK KAK TEMIEDATYPY
IeYH HEMh3A DoAHATE Bhae 280 °C o mabelaEre BOCTIIAMEHEHV H30JA-
¥ 0OMOTKH. TeM He MeHee M3oUAIHA 00MOTKH MHOIZIA BOCIUIAMEHACTCH,
TaK KaK TCMIICPATYPA PACIIDEACAACTCA HEPABHOMEPHO D0 06beMy ImeTH.
B MecTax BoCOAaMEHEHMA HIOMAMY HaGmofaloTe MECTHEIE MEDErPEEHL,
KOTODHE MOr'YT YXYOIINTE CTPYKTYPY 00MOTOUHON Mear 1 AKTHBHOH CTamm
CTATOPA. JTOT cocol HeNPHMEHWM ZAL CTATOPOR C AIOMMHMEBLIM KODITY-
COM, TAK KAK IOC/EIHWI MOXKET PACIUIABATECA IPH 3arOPaHNA 0OMOTKH.

Bonee 34«pEKTHBHO LUHOYKUUOHHOE ShidLizaHLe Uaiayuy oGMOTOK cTa-
Topa SAeKTpoABHTaTeNA. [IpH 5TOM crocofe BEDRMTAHWA M30/AIMH 06Mo-
TOK CTATOD NIekTpoABuraTens 6 (puc. 15.2) moMemaloT B HATDEBATEME,
B KOTOPOM OH Kak DLl ARTHETCH BTOPHAHKM 3aMKHYTHM HAKODOTKO BHTKOM
TpanchopmMaTopa. [IPOTEKAIOMMIL 10 AKTHEHOH CTANM M KOPIIyCY cTaTopa
TOK HATPEBAeT MX, BEDKMTAA IIPH 3TOM OA30BYH0 H BHTKOBYIO H3OAMHIO.

VeraHOBKA [ AHAYKIUOHHOTO BREDKWTAHWA M30IHIMH YCTPORHa B pabo-
Taer caegyiomuM obpasom. IIo BEYTpEHHEMY AUaMeTPy CTATOpa Mogou-
PAIOT CMEHHBIN cTepieHb 2 ¢ TAKHM DacIeToM, STOOH MeXIy BHYTpPeH-
HHM JPAMETPOM CTATOpA 6 M cTepaHeM §H MMHHUMAaNbHEIR 3asop, [iis
yBemrieEna KoaddrmmenTa MomeocTH | KT ®enarensHO, TTOOH MIHHN
o0MOTOK CTEPXHA, HATPEBATENA H KOPIYCa ABUTaTend ORUM OfMHAKOBERIMH.
B HeKOTOPHIX CAYIAAX A 3TOH MeNH Ha CTepskeHb HAAEBaoT Aba OfMHA-
KOBHIX KOPITYCa M/ HECKNIBKO KOPIyCoB, [Tofo6pas cMeHHEI CTEpAEHE,
€0 YCTaHaBIWBAKT Ha HENOABIDKHOE APMO 5 Tak, 9To6H pasMephl Mar-
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HHUTHOH mema GbhUIH MTHHMAIEHHME (CTepXeHD ABUTAIOT IO HeIlOARHMK-
HOMY SIPMY, COKDAINAA PasMephl MATHHTHON NenH, ¥ GHMKCHPYIOT B HYX-
HOM TICAMKEHWM). JATEM HA CMEHHEI! CTEDWKEHE 2 HAZEBAIT OAWH HIH
HECKONLKO OfMHAKOBEIX CTATOPOB ABHraTeNeli M OTKHAHOE ApMO I 3aKpEl-
BaloT, o0pasya 3aMKHYTYIO MaTHHTHYIO Ienb. Ha ofMOTKY HarpepaTens
mojaeTed HanpsoxeHHe. [Iponece BEDEMTAHMA Jarred ot 60 ao 120 Mum,
WTO IHAYWUTENLHO MEHEITE, B€M NPH 06XUTe B IETH, TAK KAK MPH MHAYK-
OMOHHOM coocofe AomyckarTea Goee BRICOKHE TemmepaTypH (go 500 °C).
9T10 OfBACHASTCA TEM, TTO TEMIEPaTypa DasoBoil JacTy 06MOTHH 3HATH-
TeJbHO BHONE, YeM N060Boi, a K BOCIIaMEeHeHHIC CKICHHA THIE A06opas
9acTh OOMOTKY, HAXOMAIMAACA B BO3AYIOIHOMN cpefe. 3ToT coocod 6e3onacHo
OPHMERATE M A4 AEKTPOABUIATENelH ¢ A/IOMHHWEBRIM KOPITYCOM, TAK KaK
CaMOBOCILIAMEHEHHA M30IAIMH He HafmoaaeTcd. [Toce ofmura H3o/IIpM
M3 TIA30B CTATOPA MBRICKAIOT CTAPYIO O0MOTKY, CTATOP TPOMEIBAIOT B MOEST-
Holf MAITWHE ¥ MPOAYBAIOT NA3Kl CYXAM CRATHEM BO3AYXOM IPH NOMOIIH
ILIAHTA €O CHEIMANLHOH HacagKoii.

12 3 4
i L

Puc, 15.2, AHAYWUMOHHOS BHIKMIAHAS WIONALMM O6MOTOK CTATOPOB!
1 — oTrMAAEGE ApMO; 2 — CMERHEY CTePRERE; 3 — H2QIAIAOREEI MBEAD;
4 — ofiMoTka; 5 — Benoxsmimoe M-obpasrioe ApMO; 6 — cTAaTOp; 7 — OOACTABRA
KOPIIyca ABWTATENR; § — BRBOAN NepBIHoil ofuMoTiR; 9 — KopHOyc ZBHTaTeNA

HaMoTEKa HOBRIX 06MOTOK. B Oass cTaTopa VKIAZHBAIOT IIpexBa-
PHUTEIBHO 3ATOTORMIEHHYIO DMABHYI) — MA30BYH0 HM3IOAALMIO (rMAB3OBA-
HHe IJ30B). 3aTeM Tyia YiIafHBaloT IPEfBaPUTENEEO TIOArCTORIEHHYIO
O6MOTKY, OAHOBPEMEHHO BCTABMIOT MEXAYHAIHYIO MIOAAMIO H [1A30BEE
Kb, [loche 2TOTC COSqUMHAIOT 00MOTKY CTATODA, CBAPUBAIOT CXEMY IIPH
MOMOIIH rpadsMTHOTO MMEKTPOAA H TpaHCHOPMATOPa C BTOPUYHEIM HATPA-
eEmeM 6...18 B MommHocTEIo 1 KB+ A M OKOHYATEALHO H30IMPYIOT CXEMY.
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[Mepea mpomuTkoi M3OMALMI0 OBMOTKH MCITHTHBAIGT MOBHIICHHEIM
HATNpIXEHNEM OTHOCHTEILHO KOPITyca M MexXfAy (azaMu, IpoBepsawoT
HA BUTKOBRIE 3aMBIKAHWHA, YOEKAAIOTCS B IPABHIBHOCTH CXEMEI COERUHE-
HuA. OBMOTKY CYIIAT, 3aTeM MPOMUTHEAIT ¥ EHOBL CYIUAT B JISKTPONeTH
¢ aBTOMaTHYeCKHM perviMpOBaHHEM TeMIIepaTypH. TeMrepaTtypa M TIpo-
AO/DKIATEBHOCTE CYITKY 3ABUCAT OT MAPKA NPHUMEAASMHEX JAKOR U KIacca
HZOAIMY AAeKTPOABUrATeNA. OORYHO ANA NPONHTKH CTATOD TOrPYAAT
B BaK ¢ TaKOM H AepWAaT TaM A0 NpeKpalleHHNA Bhifie/leHHA H3 JaKa My3Hph-
KOE BO3AyXa.

O6MOTKH aCMHXPOHHKIX JIEKTPOABMraTeNeid HaroTOBAAT M3 00MO-
ToaHoro nposoaa IISTB, [TOT-155. Lid nasoBoi ¥ MeXCca0enoil H3oa1Hm
KJIACCH HATPEBOCTOHKOCTH A IPHMEHAT IVIEHKOAICKTPOKAPTOH TONINM-
Hoit 0,27 MM, MMeoNMit BEICOKUE TUSTeKTpHYecKie kadecTBa. B anexTpo-
ABHraTeNAR KAacca HATPEBOCTOHKOCTH B HcnonesyioT eme Hosee xade-
CTBEHHYID MIQLANUI — TIeHK0acOoKapTOH TOMmMMHOH 0,3 MM, a kracca
F — cTeKAOAAKOTKAHE H TUOKUI CTERTOMHKAHWT. /[N afMeKTpoABUCaTenei
¢ M3oaAnMeH kaacca E Menoas3yoT 6yKoBbIH Na30Bwit KIHH, A /A KNACCoB
B ¥ F — CTeKJI0TEeKCTOMNT.

BarA@KUpPYIOT GOMOTKH B 3MEKTPOABMTATENAX SMEKTPOHIONA[MOHHAIMM
yynkamy AC3Y. A BREBOAHEX KOHIOB MCTIONB3YIOT BRICOKOKA4ECTBEHHEIE
YCTaHOBOSHEIEe MporoZa: ITTJ-200, PKI'M n ap. [lna H3oAANHMH BEIBOAOH
KaTylleK, BHYTPHMAMIMHHELY COSAUHEHHIT M MeCT Naek HCIONBIYIOT BIeK-
TPOMIOAALIHOHHEIE MAaTepHakl TY i TKC. Jln14A NponHTKY 00MOTOK TPH-
MEHSEOT BRICOKOKA9eCTBEHHRIE raku MJT-92, TI2-933 U 5eKTpOMaQIAIHOH-
HEIE 3MAaNH A0 3aUTHOTS ToKperTHa I'D-92XC, I'0-92TC, 3I1-91.

OBMOTKH CTaTOPOB ACMHXPOHHEIX 3JeKTPoABHraTe el H3roToBAAIOT
M3 MATKHMX KaTyIIeK H YKIaABAOT B NOAY3aKpPHTHE a3k B OAHH WK ABa
CIOH CIIOCOGDM «BCHINAHMA». Bee KaT¥IUKH HaMaTEIBalOT, KaK INpaeHiIo,
HA YHHBEPCANBHEX maficoHax. OAHAKO YKARAKY KATYIIEK B IIa3kl, GOpME-
poBaHHe NoBOBEIX WacTell M X SaHZAMMPOBAHUE BHITOMHAKT BPYYHYIO.
UroSH He TIOBPEANTE H3WLILHIO KaTYUIeK TIPH YRAAJKe UX B I1a3bl, IpHMe-
HAIT «MATKW» MHCTPYMEHT (depeBAHHEE MOTOTKH, GHOPOBHE HWIH TeK-
CTOAUTOERE JOCKH Y KAMHBA).

B acHHXpPOHHBIX ABUTATEIX C $A30BRIM POTOPOM OPHMEHTIOT KATYME-
HEle OOMOTKM POTOPOB {BCHITTHEIE M BIPOTKKY) H CTeDXKHEBEIe. B MaluHHax
Ma10o# MOIDHOCTH Ha IIPAKTHKE IPMMEHAIOT BCHITHEIE OGMOTKH, KOTOPLIE
M0 TEXHO/JIOTHH HAroTOBMEHHA HEe OTAHYAIOTCA OT CTATOPHRIX. OﬁMOTaHHbIE
H NPOMMTAHHEIE IAKOM CTATOPH, POTOPH M AKOPA CYINAT B Oe9ax.

[IpyMepHEIT 06BeM CYIHABHOH NTeuH MOKHO oTIpedeTHTE 0 YAeSTBHOMY
ob6beMy meuH, npuXoAAleMycI Ha 1 kBT MOIOHOCTH MoABepraeMbIX cyIoKe
snexTpoaBHrarteneii, AF = 0,02...0,04 M3/kBT. MOIIHOCTE TeYH ONpe-
JensTIoT MO YASALHON MOMHOCTH, MpHXogameiica Ha 1 M3 ofbhemMa medn,
AP = 3...8 kBr/M3,

JiA YCKODEeHHA CYUIKH B MeUM KenaTelbHO obecneuuTh NHPKYAALHIO
BO3AyXa MyTeM [IPHMEHEHH A CeNNATEHOT0 BeHTHIATOPA.
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15.4. PEMONT 3NEKTPOMEXaHHYECKOH YACTH INEKTPOABHIaTEREH

PeMOHT DOAIMMIHAKOREIX I[UTOB H CTAHHH. CBOAHTCE B OCHOBHOM
K 3aBapHBAHHIO TPENIHH H BOCCTAHOBJIECHHIO Pa3MepoB NOCAACTHEIX MECT.

3asapuaarnue mpeuiun. TPEIMHEL TOABAAIOTCA B UYTYHHHX ITOALIHITHH-
KOBBIX [MTAX WIH CTAHHHAX. CYWECTBYET HeCKONBKO cnocafoB 3apapHBa-
HWA TPEMFH B JETATAX W3 YYTYHAa. [IpH TOMIMHE TpecHYRIeH cTeHKd Gonee
5 MM Tlepe] 3apapHBaHHEM JefaloT ABa OTBEPCTHA B Havale H B KOHLe
TpemMMHE] ZHaMeTpoM 3...5 MM M pasgef:BalcT TPelHHY — CKAlIHBAIOT
ee KPOMKH IO BeeH IMHHe mof yrtoM 45...60°%

Hepesiii cnocof. 3aBapUEBaldT TpelMHEL TPH HavanesHol TeMOepaType
Aetanu 18...22 °C MefHBIM 3AeKTpoAoM, ofepHYTHIM molockolt Gemoit
wecTH, ¢ obMazkol OOM-5 WM XUAKMM CTernoM. HannaBneHHYo Meah
MOCHINAT Bypoii U B IPOIECCe HAMOKEHHS TBA IPOKOBKBAIOT.

Bmopoii cnocob. To ofeum CTOPOHAM TPEINUHE BBMHIHRBAIOT CTAIMLHEIE
IIMHABKHY B MaxMaTHoM nopagxe. HImabKH JO/DKAB TIPOXOANTE HACKBO3E
4epe3 CTeHKY CBApPHBaeMol ZeTanH. JaTeM MINUIBKM CBADHBAIOT MEXAY
co00if CTAMBHEIM MIEKTPOAOM C 008HX CTOPOH JeTaIM,

Tpemuti cnocod. JleTamb B ONOKE ¢ IECKOM HarpepaioT go 700...800 °C
B IIe9H WM Ha Ky3HeYHOoM ropHe. B HarpeToM COCTCAHHH TPELIMHY 3aBapH-
BAIOT raaceod cBapkoii. [locae cBapki AeTaNb MeAJIEHHO OCTHEBAET B OIIOKE
€ IecKoM B TeueHRe 24 win Gosee yacoB. 3TOT cnocof JaeT GUeHb Xopomes
KauecTBO 1IBA.

Bocemanognenie pasmMePoOa nOcadouHsix mecm. B NoJlIMNHUKOBOM
MIMTEe HEPEAKO M3MEeHAKOTCA pa3Mephl NOCdA0YHBIX MECT MO/ NOALTMITHHKH,
B TakHx crydasx pacTauMBaICT MOCAAOYHBIE MECTE M 3d0PECCOBRIBANIT
B HHX NepeXoAHEe KOMbla, TOMIMMHA CTeHKHM KoTophIX 1,5...2 MMm.

[Ipy HAMeHEHHMH PAIMEPA FAMKA NOAIIMIIHMKOBOTG INHTA (pe3danT
TOPLOBYIQ0 MOBEPXHOCTE 3aMK4 NOAMMIIHMKOBOrQ MMWTA Ha 2...3 MM
M HA TY € JAVHY NPOTAYHBAIOT TOCAAOTHYIO ITOBEPXHOCTE HOBOTO AHAME-
Tpa. [1p1 3TOM Ha BaTy JNEKTPOABUTATENA JISAI0T HOBYI) 3aTOYKY B OCEBOM
HANPABRACHHH, OTPAHHYHBAIIYIY NOCAAKY NOMITHITHHEA.

PemonT week Banos. Uanomennule meiikM BANOR HATUTABAAIQT, a Tpe-
I{MHB] B BATAX 3aBADPHBAICT, CIH OHH PAcTpocTpaHeHH BryOb He Gonee
yem Ha 10 % AvameTpa Bana W 3aHUMatoT He Honee 10 % ANHHBL OKPYWHO-
CTH BaNa {IAA nonepedyHuX TpeiuH). [loce HalIaBKH BaA TPOTAYHBAIOT
Ha TOKAPHOM CTAHKE ¥ NPOLULTHGOBHEBAIOT € NOMOLLBI) CNEUHAABHOTO TIPH-
crocofnennA. B HEOOXOAMMBIX CIYYAAX AENAIOT HOBHIA Baa M3 CTanH 45.
HencnpasHble TOAMMITHAKY Ka4eHHA 3aMeHAIOT. [ToXIMUIMHWKY CHHMAIOT
¢ BaANa ¢ TOMONIBIO CTIEUHANEHEX NpUenocobrenuit, a HacaMUBAIOT Ha Bal
nocne padorpesa B Macile 0 TeMIepaTyph 95 °C.

PeMoHT cTaTopa u poTopa. [TpH npoboe o6MOTKH Ha KOpIyC WIK
Mex 7y $aiaMy aKTHMBHAHA CTAME CTATOPA MOXeT OHTEL OIUIABNEHA. B aTom
CJIY94e NOCAE CHATHA CTAPOH 06MOTKY YVAANAIOT HAIMIABIEHHEA METasL,
a HHorga BeIpyfator yacTs 3ybua. BMecro yaanenHoi gacto aybua craBsT
OpOTE3 H3 TBEPAOTo HIOAALHOHHOrO MaTepHaia.
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B npakTHke BCTPeYalOTCA CAYy9ad OGPEIBA OAHOTO MAH HECKOMABKHX
cTepxHeil BeManeii KIeTKHA POTopa, 3ANMTOH AIHOMEHHEM. 3TY HEHCIIPAE-
HOCTb YCTPAHAIOT CIeAyIuM obpasom. Ha TokapHOoM ¢Tanke 06peaanT
KOPOTK03AMBIKAIOIME KONBLA BpOBeHE € AKTUBHOI cTankio poTopa. Ilocae
3TOTO YAAJAIOT AMIOMAHAEBHE CTePIKHH H3 [TA30B POTOPA XMMHTIECKIM CIIo-
cof0M WM BRITABACHUEM ANKMHHHSA,

TIpK XMMIMecKoM ciocofie AKTUBHOE Wele30 CKPETUIAIOT W Ha 24 4 Norpy-
WaloT B 2 %-Huif BOAHEIH pacTBOp KaycTHYecKoll cojl TeMIepary-
poit 70 °C. [locke yAaIeHHA ATIOMHHNA POTOP NPOMEIBAIOT BOAOH M cymar.

JUiA BRIIIaBAEHHA aNIOMHHVA POTOP 3arPYKaloT B BAHHY ¢ paciliapfieH-
HEIM CBHHIIOM, M AJIOMHHITA 09eHE OBICTPO BLILTABAAETCA M3 [Ta30B pOTORa.
[Mocne ocTHIBAHMS POTOP NPOMEIBAIOT B ropadeli soge u cywar. He pexo-
MeHIYeTCA BRIMIABIATE ANNOMUHKA U3 Na30B pOTopa B 6OEMHBIX MeYAX KWIH
POpHax, TAK KaK IIPH 3TOM MOXKeT NIOKOPOOHTBCA aKTHBHAA CTANE POTCPA.

PeMORT KOIVIEKTOPOR, PA3NHYAIOT IRa BUA PeMOHTOR — De3 pa3bopku
H ¢ paabopkoif.

Pemorm xoanexmopa bes pazbopwi. CoCTOMT M3 06TOUKM, ITpojopa-
JHHBAHVA, IUT(pORaHHA H NOMIHEPoBaHNd. O0To4Ka HeoOXogHMa IIPH NOAB-
NEeHVH HePOBHOCTeH Ha KOUTEKTOpE W3-3a €ro 3HAYHTENBHOTO H3HOCA WK
nospexgerma. [IpH MAJIBIX HEPOBHOCTSX KOJUIEKTOP AOCTATOMHO OTILIHGO-
BaTe. [IpoTauHBaIOT KOMTEKTOP OORMHO HA TOKApHBIX CTAHKAX TIPH HUIKOHR
YacTOTe BpallleHHda H MAJOIL nofade peala.

Nzonamio Mex Iy ILIacTHHKaME KoUTeKTOpa Mpogopaxmbpalor {bpeae-
Py10T) HA TIyOMHY 0,5...2 MM B 3aBHCHMOCTH OT ero pa3mepos. B Hexo-
TOPHIX CAYYAAX MPOAODANKMBAHUE KOMMEKTOPA BHMOOMHAKT BPYUHYIO
HOXOBOYHAIM MONOTHOM MM COEUHATLHbIM NPHCTIOCoBAeHHEM — CKpel-
KoM (pHc. 15.3). Ha 60KOBHIX CTGPOHAX KaHABOK KO/UIEKTOPA He AOJDKHO
O0CTaABaThCA YEIMYEK CHIOARI. TPBHH MAacTHH MTPOAORO¥EHHOI0 KOMAEeK-
TOpd CHAMAKT maﬁepom HIH TOHKHM HAITHJIBHHKOM. HPOADPBJKHBHHHC
AefalT OpH moboM peMoHTe KoMNeKTopa, Aae ecllH eTo He TPOTavH-
BawT. IAHDYIOT KOMNEKTOP YALNE BCerc HA TOKAPHOM CTAHKe ¢ TOMO-
b0 MENKOIEPHUCTOH CTERTAHHON OyMary, HATAHYTOH Ha JePEBAHHYIO
KONOAKY, MMeIyo $opMy xomrexTopa. ocne o6TOMKH U MIANGDOBAHUS
KOJIEKTOD U 3MEeKTPOABHraTeNh TPOAYBAIT CKATHM BO3AYXOM M TIPO-
yuuaoT. KoAnekTop ellle pas NpoAopaKMBaloT, YTOGH YAATMTE YaCTHLEL
MeJH, 3acCTpPABIIHE B KaHABKAX, ¥ OTPeryAMpoBaTh DMYOHHY BHOpaHHOH
HIOIALIHHA.

[oAMpYHOT KOJIEKTOp MEIKO3EPHUCTOM cTekaaHHoH Bymaroi {000),
eMazaHHOH BaseauHoM. [IpHMEHATE HaJauHyto ByMary And NUTHOBAHHA
H MOAHPOBaHHA HegomycTHMo. [IpH ofTouke, MIndoBaHWH H MONTHPOBAHHH
HeoBROIUMO CIEIUTE 33 TeM, TTO6H NbUTH He NoHana B 00MOTKY JBUTATENA.

Mocne NOIUPOBAHMA KOAAEKTOD OPOTHPRAIOT IUCTON candeTkoi, caerka
cModeHHo# B BeHauHe. INocke o6paboTkH KOMAEKTOD A0MieH UMeTh 3ep-
KaNbHYK MNOBEPXHOCTh, IKCLEHTPHUCHTET Era He Zo/keH OBThL Donee
0,05 mMm.
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Puc. 15.3. Npuanocoineswe gns npogopAXMBAHNRA KONIAKTOPA:
1 — HOWOBOTHOE MOIOTHO £O CTOTeHHOM peRymelt 9acThio; 2 — GONT; 3 — PYROATKA
mprcnocoIcHIA

Pemonm xoanexkmopa ¢ paaboproii. Bamoawsnor ero, obuapymus
BAMBIKAHNE MEXAY IUIACTHMHAMY OPY MX Bhropanim. [Ipu aToM oTnanBaioT
KOHOH 06MOTKM, Ha KOJUIEKTOP HAAERAKT METANAYECKHE XOMYT M 38TEM
ere pasbHpaloT: OTBHHIMBAIOT Tafiky, Kpenamyio KOACKTOD, CABHTAIOT
HORHUMHOH KOHYC ¢ MAINEeTOH B CHIMAIOT Bech KOMITIEKT IUTACTHH € XOMY-
rou. [Noce 5TOro KOUIEKTODP GCMATPUBAIOT CO BCEX CTOPOH, YCTPEHAIOT
ofHapY:xeHHOEe DOBpeXAcHNEe M cOGHpamT erc. PEMOHT MOKET KACATHCA
KONEKTODHEX INACTHH (OIMIMBAHME OCTPHX YIIOB «IACTOMKHHOTO XBO-
CTa» MM HUKHMHOTD KOHYCA, 3aMeHa BHT'OpEeRme [ITACTHHEL), MUKAHHTO-
BOH MAHKETH WA OPOKAAAOK MEXAY IUIACTHEHAMMA.

Cobupars Ko/LIeKTOP JKeNATETbHO IIPH MOMOIA OPECCa, IOATIPECCOBR-
Baf MOBTOPHO KOJUIEKTOP IOCIE HArpeBa Ao TemmepaTypu 170...180 °C
M MCIHTATEIHHOTO PA3roHA IPH 9YacToTe, papEOM 1,5 HOMMHATBHOH.
CobpaHHEH KO/IEKTOp NPOREPAIOT HA OTCYTCTBHE SaMBIKAHHA, 3aTeM
OTOPARIIOT Ha cHOPKY ¢ ANeKTPOABUTATEIEM.

PeMOHT KOHTAKTHEIX KOJEL OOHMHO HeCHoXeH K 3aKN0TaeTes B Opo-
TOIKE ¥ TKNIMPOBKE KQJIEL], YTPATHBIIMX IMUTHEAPWICCKYED GOPMY HITH MMe-
IOIIMX SHAYMTEALHHE ITOATAPE, PAKOBAHE! MIH BREIGOHHEL, A TAIOKe B YCHIe-
HEM WM 3aMeHe M3oIanHH. V30/ysa KOHTAKTHEIX KOJIEL MOXET COCTOATh
M3 IIPONMTAHHONO ALHAHBIM MACAOM 3AEKTDOKAPTOEA, MHKADONNE WX
rH6KOr0 MHKAHWTA.

HarpeTHe KOETaKTHHE KoAbOa IPH NOMOIIM OpPecca HacAKHBAIOT
Ha HIOMMPOBAHHYIO BTYIKY, 3aTeM OTIPABRJAIOT Ha CymKy. IlocAe CymKM
HADYHHEIE IIOBEPXHOCTH M30/AIM KOJen, IOKPRBAIOT Cepod SMANbIo ed-
HOl CyImmi ¥ KoAbIA B cfiope BHOBS NGABEPraloT CYIKE B NETH.

COIOPOTHBICHAE H3QIALMH KOJEI JAONKHO OGHTE He MeHee 1 MOm,
& cama M30IIAIMA AODKHA BHAEPKHBATE TPoGHPHOE HANpSXeHMe He MEHee
2,5 xB opu pafouem HapEweHyH suekTpogerrarens 380...220 B,

[ieTry AODHHEL GRITH IPUTEPTH K KOUIEKTODY FIM KOHTAKTHEIM KO/LIIAM
Beeii cBoeii mopepxHocTh0. [IPUTHPRIOT IETKY CTEKITHHOH OyMaroi, koTo-
PYI0 OPOTATHBAIOT TXIHKO B HAIPARACHWAH BPaeHVs Koanexropa. et
ZO/DEHB HMETh ONpefeleHHOS HasRaTHe B 3aBHCHMOCTH OT HX MapiH. YcTa-
HOBKA INETOK AODKHA 00CIIeTHBATE PABHOMEPHBH M3HOC KOMIEKTODA.
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Hanowennrle 00oiME meTkoASpKaTENeH 3aMEHAKT HOBRIMH, 3a30p
MeXIy HIDKHeH MIocKOCThIo oBofMEl mMeTkodepRaTensa U KOMAEeKTOpOM
Aomxen OuTh B npegenax 2...4 Mm. [ToBpexcieHHYI0 H30MAMMIC NAALLEB
WeTkoAepKaTe el BOCCTAHABIMBAIOT ¢ NMOMOWbIe KabensHoit 6yMaru
M OAKEITMTOBOrO J4Ka.

15.5. NMocnepemoHTHDIE HCNBITAHKA INEKTPOABUIATRNCH

SNeKTPOABHTATENE JOJDKEH MNOABEPraThCA KOHTPOJABHWM WMCITRTAHAAM
Mocie Kamaore peMoHTa, Jake eclH OH BBEUT YacTHYHHM. B o61eM KoH-
TPOABHBIX MCIIEITAHMH 3eKTPOIBUIATEIEH BXOJAT CACAYIOUME OIlePALIMH:
1) M3MepeHNe COMPOTHRICHHUA U30AAUUMH obMoToK (Pa3z — ofHa OTHOCH-
TEMBHO APYTOH Y OTHOCHTENRHO KOPIYca); 2) UaMepeHNe ColpoTURIeHUT
06MOTOK IOCTOAHHOMY TOKY B XOJIOZHOM COCTOAHHH; 3) MPOBeAeHHE ONBITa
ADAOCTOTO X04a; 4) HCIHTAHHE IEKTPHYECKOH MPOYHOCTH BHTKOBOH H30-
AAURH; 5) MpoBeAeHHE ONIKITA KOPOTKOTD 3aMBKaHHA; 6) MCITHITAHKE aTek-
TpHYeckol NPOTHOCTH H3OMALMM 00MOTOK; 7) HaMepeHHe BO3ZYmHOro
3330pa MEXAY CTATOPOM H POTOPOM (€C/IM BO3MOXHO).

CnefyeT YYHTHIBATE HEKOTOPYIO CTIeNHHKY UCIHTAHMA aCHHXPOHHEIX
AMEKTPOABUTaTeNeH ¢ Ga3HEIM POTOPOM; B 3TOM Cyae oTpeAeBIIoT Talkke
K03¢dHIHeHT TpaHCcGOPMALFE.

KpaTko paccMOTPHM COAEpPKAHHE KAXAOH M3 onepauuH, BXOAALMX
B 00heM KOHTPOJBHEX MCITHITAHUH.

1. Hamepente conpomuanentia usonayut obmomox ($as — odua ommo-
cumensto 0pyeoli U omHocumeasHo xopnyca). B coorBercrBuu ¢ TpeboBaHu-
AIMH CTAaHAAPTA CONPOTHRISHUE H3ONALHH 06MOTOK 3MEKTP HYeCKIR MAIIUH
OTHOCHUTENBHO KOPITYCa ¥ Mex Iy 06MOTKAMU N0M¥HO BRITh HEe MeHee 3Ha-
YEHMA, OHPEACIACMOro 3aBMCHMOCTEIO (5.4).

ConpoTHBISHHME HADAALHK 06EMNHO H3AMEPAIOT MeraoMMeTpom Ha 500,
1000 mtv 2500 B npw yCAoBHM, 9TO HANPMKEHHE MEraoMMEeTpa He OIpeBoc-
XOIMT HCTINTATEABHOrO HANpPsDKeHHA 06MOTOK. 3a AeHCTBUTENbHOE 3HATe-
HHE CONPOTHRACHHMA HAWTLMH TPHMHHMAKT TO €0 3HAYEHUE, KOTOPOE MOKA-
3EIBAET METAOMMETD 110 HeTedeHHH 60 ¢ TToche TPIUTOKEHHA HATIDAKeHHA
MeraoMMeTpa K M3oianuy. OBEMHO B OPAKTHKe 3KCIUTYATALIH H PEMOHTA
ACHHXPOHHHX 3MEKTpoABHraTeacii Hampsxkenye Zo 500 B cunTaeTca Hop-
MasIbHEIM, €CITH COMPOTHRASHHME HIOAALMH 0OMOTOK (0AHA OTHOCHTEMBHO
APYTOH H OTHOCHTENBHO KOPITyCa) cOCTaRaAeT He MeHee 0,5 MOmM.

2. HamepeHiie conpormusiediia 06MOMOK ROCIMOAHHOMY MOKY & Xonod-
Hom cocmoaHuL. TIPAKTHEECKH XOJOAHBIM COCTOAHMEM MAINMHE HAH ATI1a-
paTa HASEBAIOT TAKOE COCTOAHME, ITPH KOTOPOM TEMTIEpATYPA MIO60H YacTu
MeKTPoOBOPYAOBAHUA OTAMYASTCH OT TeMIepaTyphl oKpyXatoeit cpeast
He Bonee yeM Ha +3 °C. ConpoTueaeHWE 00MOTOK MOXKHO ONPEACTUTE Das-
JHHHLIMHM METCAAMH, HO NIPY NPOoBefe HHHM KOHTPGALHEIX HCTIBITaHUH JOTmy-
CTHMAH TIOrPEMTHOCTE HAMEPEHHA CONPOTHRIGHHA JOMKHA OHTE He Donee
1...2 %, a IpH THIICEHX HCTINTAHEAX He Gomee 0,4 %.
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HamepeHHOe 3HaYEHKWE COMMPOTHRIEHHA OGMOTOK MPHROAAT K YCIOBHOK
TeMOepaType, 3a KOTCPYIO B 3MEKTPOMALIHMHOCTPOSHHY [IPHHATA TeMIle-
patypa, papHai 15 °C. [NonyyeHHoe 3HAYeHHe COTIPOTURASHUA oBMOTOK
He JOJDKHO IMPEBLIMNATEL pacdeTHOro foice ueM Ha 4 %,

ConpoTHBACHHA O6GMOTOK OTAENBHEIR (a3 TpeXda3HLX dJACKTPOABNraTe-
AeH WAH aNlapaToB HE JO/UKHH OTAMYATBCA OZHC OT APyToro Honee deM
Ha 2 %.

3. IIposedenue onwima xonocmozo xoda. TIpH KOHTPOABHLIX MCIIEITAHHAX
3J1eKTpOOGOPYAOBAHMNA OIIHT XOAOCTOrO X043 OrPAHMIHBASTCA HIMEPEHHEM
HeoBXOAUMBIX 3HaueHHH MapaMerpob (HampAmeHHe, CHAA TOKA Y MOII-
HOCTH) TOJABKO NPY OAHOM HOMMHATHHOM 3HAUCHMM HATIDSKEHUA H HOMH-
HaNEHO! YacToTe THTAHMA.

ONKIT XOA0CTOrO XOAa ACHHXPOHHOTO 3JEKTPOABUTaTeNsd ¢ KOPOTKO-
3aMKHYTHM POTOPOM BHINONHAKT TIPH BpallalcllieMcA poTope. B aToM
eIyvae BATTMETp, BRIICUEHHEN B Lelk CTATOPA JMeKTPOABATATEIA, HAMe-
PAET HE TOIBKO MOTEPH B CTANM CTATODA, HO H IOTEPH B €70 06MOTKAX NIpH
OTHOCHTENbHO GoABMoEH CHe TOKA XONOCTOro X044, papHo# 0,6...0,2 HoMy-
HaJLHOW CHIH TOKa, H MeXaHHYecKHe [0TepH Ha TPeHHEe B MOAMUITHHKAX
potopa. IloTepH B cTanM POTOpA TNPH OYeHb MAJIOM CKOALXEHHH poTopa
Ha X0JA0CTOM X07y KpaliHe He3SHAYMTENLHEL, M MMH MO3KHO NpeHebpeds.

QT XomocToOTo Xaaa HEOSXD,I[‘HMO TMpOBOAMTE IIPH YCTAHOBHEINEMOA
TeIUVIOBOM COCTOAHHH NOAMANHHKOB, [TOSTOMY BCE H3MEPEeHHs PeKOMeHAY-
&TCA BRINOGIHATL NOCTE MOAYIACOBOH PaBOTH 3NeKTPOIBUTATENA HA XOJIO-
eToM Xoy. MHorAa And KpynmHHEY MaliiH 3T0 BpeMs yReauBaT o 1...2 4.

ONHT XOMOCTOTO X043 ACHHXPOHHHEX 3ACKTPOABMTaTencH ¢ daznum
POTOPOM NIPOBOJSAT, KaK NPABHIO, IPH Pa30MKHYTOH 0OMOTKe HeLOIBH-
HOTO poTopa. B 3ToM oIysae BaTTMeTp, BRMIOMEHHEH B 1eNb cTaTopa, HIMe-
PRET MOIHOCTD [I0TEPE B CTAMM CTATOPA M 0BMOTKAX CTATOPA OT TOKA XONO-
€TOTO X074, a TAICKe HOTEPE B CTAAN POTOPA AEKTPOABHUIaTENd,

[1pH ONEITE XOMOCTOrC X04a aCHHIPOHHLIX EeKTPOIBHTATENEH PHKCH-
DYIOT CHIY TOKA, MOIMHOCTL M HanpsokeHWe. CHUILI ToKa Mo dazaM AOMKHEL
OBITL OMHAKOBEL; JOTYCTHMAA A0 5 % paiHHNA MekAY HUMM YKAa3LIBAET,
KaK IIpaBHMA0, Ha OTKJIOHEHWA JHCAA BUTKOB IO (lJaBHM HIH HA OI]]'HGI{H,
ACTIYLIEHHEIE TPH COeAMHEHWH OGMOTOK TIOCHE HX PEMOHTA.

3a AelcTBHTENBEHOE 3HAYECHHE CHARI TOKA XOA0CTOTO XoAa NPUHHMAIOT
cpelHee apHbMeTHYeckOe JHAYMEHNE CH TOKA TIo TpeM dasaM. DTo 3HaYe-
HUE CHJIEI TOKA CPABHHBAIOT © PACIETHRIM 3HAYEHHEM CHIIR TOKA XONOCTOTO
Xoja, a [IPH €ro CTCYTCTBHH — CO 3HaYeHWAMH CIWI TOKOB XOJOCTOrO XoAa
WNIEKTPOABHIATENEH, PAHEE HAMEPEHHEIX B NPOLECCe IKCIVTYATALHH,

HDJ]Y’-ICHHDC JHAYCHHE CHJEI TOKA XOMOCTOrQ X0/d HE JO/DHHD OTAH-
YATHCS OT AonycruMoro Gonee wem Ha 10 %. Yee/mryennas cvna TOKA yKa-
3EIBAET Ha BOABLIME, YeM HYXHO, BOIYIUHAIN 3430p MIH Ha YMeHbILIEHHOE
YHCI0 BUTKOB OGMOTKM CTATOPA M WHOTA — HA 3aMBIKAHHE JIMCTOB CTAMH
cTaTopa MexAy coboil. [IpH YBeTMIeHUH BOIAYITHONO 1330Pa YXYIATCS
TEXHMKO-3KOHOMHAYIECCKHE TIOKA3ATENH 3NEKTPOABHIATENA, 0COBEHHO CHU-
HAETCA ETO KOHPDHIMEHT MOIHOCTH. YMEHBIIIEHHE YMCAA BUTKOB 06MOTKM
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CTATOPA COMPOBMKAACTCA YEEAHAEHHEM MAaTHHTHON WHAYKUWH B CTANH
CTATOPd, POCTOM NIOTEPE B CTAMH M ee Harpesa, cHyokenuem KITJ. 3ammixa-
HHA JTHCTOB CTAMH CTATOPA BEI3RIBAIOT MECTHRIE HATPEBE! H cHinkenue KITJ
IEKTPOABUTATEA.

B aekTpoABHMraTeNAX ¢ Ga3HLIM POTOPOM OTIRIT XOJIOCTOTO X04a COBMe-
MAaT ¢ onpeAeaeHueM KoaddumenTa TpaHchopManMy, TOA KOTOPHM
NOHHMAKT OTHOMIEHNE UHMCTA BUTKOR HAIBI CTATOPA K MHCTY BUTKOR daskl
potopa. KoadbdunueHT TpaHchopManH ¢ AOCTATOUHOH cTeneHbld TOYHO-
CTH ONpeIeNAloT N0 NOKA3AHUAM BOABTMETPOB, NOMIIHUEHHEIX K 06MOTKe
CTaTopa M poTopa. PasHWla MexAy NOJAYYEeHHRIM H pacdeTHHM, WIH
HACTIOPTHRIM, 3HAa4YeHMeM KoadduimenTa TpancopManyy He AoDKHA TIpe-
BrIaTE 1 %.

HanpsxeHua, HaMepeHHEE Ha kodblax $asHoro poropa aAeKTpoBHra-
TeJIA, ACDKHE GBITE OAVWHAKOBEIME, TTO CBHASTEALCTBYET O CHMMETPHY da3
€Taropa W poTop4d. [IpH BpameHUH pOTOpa PYKOH NOKA3AHASA BOALTMETPOE,
MOAKMIOUEHHEY K KOABIAM, He JOMHKHE MEHATRCS.

HepaBeHcTBO HanpieHHH, H3MepAeMBIX Ha KOALIIAX, €CTH OHO COXpa-
HAETCA OPH MOBOPOTE POTOpa PYyKo, YKAsHBAET Ha JehekTH B 06MOTHe
poTopa (HanpHMeEp, BUTKOROE 3aMKIKAHHE Mex Ay o00MoTKaMH das). B aTom
CIYYAE B OMBITE XOJOCTOrO X04a Pa3OMKHYTELA POTOP MOXKET HAYATE Bpd-
IMATBCA.

HsMeHeHHe Xe NMOKA3aHHH BONLTMETPOEB, NOAIGIIOIEHHHX K KOAbLAM,
NpH BpalIeHHM POTOPA YKA3HBaET Ha AedekTH B 06MOTKe cTaTopa {Hempa-
BUAIRHOE COCTHHEHHE OOMOTRM).

4. HrnormaHue arexanpuyeckoil npounocmu aumxosot uzonsyuy. logob-
HBEI€ MCTBITAHHA BAEKTPUYECKHX MALIHH aHAJAOTHYHBI MCIBITAHHIG TPAHC-
dopMaTopoB.

5. Mposaedenue onsima KOPONKO20 3amblkaHusd. ONHT KOPOTKOrO 3aMHI-
KaHHA 3JeKTPoABHraTenci MomHOCTEK A0 10 kBT cTpeMATCH] NpoBOAMTE
TpH TONHOM HATIPSMKEHWH NUTAHHA. B 3ToM clyvae momy4aloT peadbHoe
3HAUEHHe CAIH YCKOBOrO TOKA 3IEKTPOABHIATE/A M IPH HeOBXOANMOCTH
3HA9EHHE ero MyCKOBOro MOMEHTA. JEKTPOABHTATENH Gobmei MOITHOCTH
HCTIRITHIBAIOT NPH HAPSKEHMH, B 5—7 Pa3d MeHRIle HOMMHANBHOTO, TTOOH
CHJIa TOKA, IPOTEKARIIETO TI0 06MOTKAM, B OMBITE KOPOTKOTO 3AMBEIKAHUL
He NIPEBBIIIAIA HOMHHAIBHOTO 3HAYeHHA. CHNa MYycKOBOTO TOKA B 3TOM Cy-
Yae onpeJenseTcd NyTeM COOTERTCTEYIOMEro epecdeTa.

6. Henbunaniia MEKmPUHECKDﬁ NPOYHOCIMUY UIGRALIU obMomoK 3neK-
mpodauzamens. [IpegycMATPHBAKOT HCIBITAHNA H30IAMHH 0OMOTOK OTHO-
CHTENbHO KOpITyca M OTHOCHTENEHO APYT Apyra. VCNHTaHWIG H3OAALNH
OTHOCHTENLHO KOPIYCA MOABEPraloT NOOHMEPEIHO KAXKIYIO 3MEKTPUICCKYEO
HenEk, NMPH 3TOM OZHMH TONIOC HCTOYHWKA MCHLITATENLHOTO HAllpmKeHHA
NPUKAI/IHBAIT K BRACAY HCIBITYEMON DOMOTKH, 3 APYTOH — K 3338MISH-
HOMY KOPITYCY MaITHHBL, ¢ KOTOPEM Ha BpeMs MCTIRITAHWI JaHHOM ofMOTKH
WIEKTPHUECKH COEAHHAIOT Bee TPOUKe 06MoTKH. [TOCTOAHHO coeJHHEHHbIE
Mex gy coboil MHOrodasHHe 0OMOTKH NPHHHMMAIOT 3a OZHY LEMNL; B 3TOM
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cAyYae M3OAAUMK Beell MHOToda3HOH 06MOTKM MCIEITEIRAIOT OTHOCH-
TeILHO KOPIIYCA LETHKOM.

HenmbITaHHe HAYHHAKT ¢ HATIDOKEH A, He MpeBhMaloiero TPATH MCTTH-
TAaTeABHOTD. 3aTeM YBEMIUBAKT €T0 A0 HCHHTATEARHOIO HAIpSNKeHUA
IUIABHO WMH CTYNEHAMH, HE NPEBHINAIIMIAMA 3 % IOMHOTO €T0 3HAYWCHIA,
BpeMs, JONyCTHMOE ANA NOLbeMa HANPAKEHHA OT TIOJOBHHHOTO A0 ITo-
HOTO HCIIBITATENBHOIO 3HAMEHHA, AODKHO BuITh He MeHee 10 ¢, Henerranne
[IPOBOASAT B TedeHHe 1 MMH, 3aTeM CHHIKAIOT HAlIKeHHe A0 OFHOHM TpeTn
€0 3HAYeHUA H OTIIIOYAl0T. Pe3yNBTaTH HCIIHTAHUA H3OMALMHM CUMTAIOT
YAOBISTBOPHTENLHEIMH, €CTH BO BpeMA HCITHITAHWA He NMPOHCROANT npobon
H30M11MH.

[pu peMoHTax ¢ onHoM 3aMeHoH MaoAALMIE 06MOTOK HCTIRITATETBHOE
HampsxeHWe pasHo 0,85 npuBeAeHHOro B, [TOBEPOYHHE HCNKITAHHA
Ha 3JIeKTPHYECKYIO MPOYHOCTD (nocie TpaHCMOPTHPOBKHM 3MeKTPoIBHTa-
TenA, ANHTEALHOTO eT0 XPAHEHUWA) BEINOAHAIOT HANpsikeHHeM, paBHEIM
0,75 yxa3aHHoro BeImIe,

[MpodmnakTHdeckne NCIBEITAHAA M RCIEITAHNA Nocse peMoHTa Ge3 no-
HO#l 3aMeHB! U30JATHH CTATOPOE W POTOPOB ABHTATENS NePEMEHHOTO TOKA
HarnpAxeHHeM A0 380 B BLINOMHAKT NpH HaANpAMeHUH, pasHoM 1000 B.

7. Hamepenue goadyurHozo 3a3opa Mexcdy crmamopoM U POMOPOM 3ReK-
mpoaeuzameﬂﬂ. HemaTerbHO BRTIOAHATE H3MEpEHHA B TpEX-9ETRIpEX TO9-
KaX ¢ obeux cTopoH. Jia acHHXPOHHEIX SAEKTPOJBHTaTeNnell JomycKaeTca
OTIIOHEHHE CpefHert 3HAYSHUA 3a30pa OT pacueTHors 1o 10 %.

Q6heM KOHTPOTLHEIX HCNBITAHNUE aCMHXPOHHEX H CHEXPOHHHY HIEKTPO-
ABHUTATENEH mpaxTHHeck# oAWHaKkoR, HexoTopyio crielfHdHKy MMEIoT KOH-
TPOAbLHEIE HCTHTAHMA JMEKTPOIBHIATENEH NOCTOAHHOrO TOKA. B MX 00beM
obA3aTeNbHO BXOAMT MpOBEPKa KOMMYTAUMH. [IpH HEM3MEeHHOM TTONOMKE-
HHHM IETOK ¥ HACPY3KE, H3MEHAEMON OT XOM0CTOre xogaa Ao 1,.5-kparaoin
HOMWHATHHOH, MAMHA NOCTOAHHOID TOKA ZO/DKHA paboTaTh MPaKTHIECKH
fez uckp. To xe caMoe AOMKHO BHTE H NPH KPATKOBpeMeHHEIX [Teperpys-
Kax. icnpaBHOCTL KOMMYTALHW NPOBEPAIOT TIPH TeMnepaType, GiH3ko#
K pafoueil. MckpeHMe Ha KOUICKTOpE OLEHHBAOT MO MIKANE HCKPEHUA:

crenedb 1 — OTCYTCTBHE MCKPEHMA (TeMHAad KOMMYTallHA); cTe-
neHb 11/, — cnaboe To9eHHOE HCKPEHHE NPHMEPHO ¥ Y€TBEDTH IIETOK;
cTeneHs 11 /, — cinafioe HeKpeHHe ITPHOIMAHTEILHO ¥ MOAOBHHE! METOK;
CTeneHE 2 — UCKpeHHe NoA Goabe YacTRI0 HETKY ¥ S0ALMHHCTRA

WIH ¥ BCEX METOK;

CTeNeHb J — 3HAYHTENBHOE HCKPeHHE ¥ BCeX METOK.

JlonyCcKaeTeA IKCIUIYATALNA MALIMH CO CTENEHAMH MCKpeHms 1, 11/,
u 11/, GreneHs 2 AOTTYCKAETCA IPH KPATKOBPEMEHHEIX NEPErpysKax, ToMY-
Kax, pepepcax. WckpeHne MamnH co CTENEHEI0 3 HEJOMYCTAMO ITPH ANH-
TeNBEHOH pafoTe K, KaK HCKIIOUEHHE, MOXET BHITH JOTYIIEHo, HAapUMep,
MPH NPAMOM TYCKe 3AeKTPOABUrATENs MOCTOAHHOTO TOKA oT ceTH (6ea
MYCKOBOTO PeOCTaTa) WM ero pepepce.

JimTensHas paboTa MEKTPOIBATATENEH MOCTOAHHOTO TOKA ¢ WCKpE-
HUEM €O CTEMEHAMMH 2 H 3 MPHBOAWT K PA3pYLIEHHKD KOJJIEKTOPA H IETOK,
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15.6. NepecueT 06MOTOUHBIX AAHHLIX INEKTPOABHTATENEH
Npu peMoHTe

MepecteT o6MOTOTHEIX JAHHEX 3NAeKTPOABHTATEAEH HeobX0mUM, TTOGEL
MPOBEPHTE, COOTBETCTEBYIOT MM OGMOTOUHEIE JaHHEE MIEKTPOIBHIATENA
KATAAGKHBIM, HE IIOABEDrANCA TH 3NEKTPOABHTIATEND IIEPEMOTHE YHE MO
€ro M3roToBIeHHA, [ToayieHHEle 06MOTOMHEE JAHHEE CPABHHBAICT C KaTa-
JAOHHBIMHA, d OTTPERENEHHAE PACYETOM SNEKTPOMATHATHAIE HATPYIKH COIIO-
eTaBAAIOT ¢ TAbnyHEME. TOABKO B €y4ae MOAHOTO COBNAAEHMA BCEX HEOH-
XOAHMEIX 3HAYEHUH WY NPH MAJHX pacRoXIeHAAX MEXAY HUMH MOXHO
HNPUCTYTIHTE K PEMOHTY SAEKTPOABHTATENA.

Peakoe OTKIOHEHHe HEKOTOPLIX PacUeTHHIX 3HAYeHHHA oT TabAWMUHBIX
MW KATA/0KHKX YKA3KBAET HAa JOMYMEHHYIO OITHOKY NpH M3TOTORJIE-
HHH JICKTPOABHIATENA HA 33BOJIC, [TPH €re DEMOHTE WAH IIPDH [IEPEMOTKE
Ha HOBEHIE MapaMeTPH, T. €. Ha HECOOTBETCTEBHE NACIOpTa WIeKTPoABHIa-
TEIA ero 00MOTOYHBIM JaHHKhIM.

ObA3aTeABHOrO MPOBEPOYHOro pacdeTa TpebyeT, HanpHMep, NepeBod
IMEKTPOABHUTATEIEH HA APYTHE HAOAALMOHHNE MATEPHAAW ¥ 00OMOTOWHEIN
opoBoA.

JJIeKTPOABUraTeNV CTapoH CepHH A TIpH Mepexoie co CTapod WaoaA-
MY (AMEKTPOKAPTOH H JaKOTKAHB) ¥ MpoRofAa Mapku ITBJ, unu TIOJEQ
Ha HOBH BHA H3ONAUMH (TUIeHKO-3TeKTPOKapTOH HMAN IUIEHKA) M aMalie-
BbIH NpoBOL NMoCAe TiepecyYeTa MOTyT ORITH BRINOAHEHE Ha 60thIIIYIO MOII-
HOCTh {1pn Tex ke rabapurax}. U HaoGopor, nepepos aneKTPOABHTATENLA
cepuUH 4A Ha ycTapeBlIHe THIH M3OAAIHOHHEIX M aKTHBHLIX MAaTepHATOB
NOBASYET 34 COBOH YMEHBIIEHHE MOIHOCTH SACKTPOABHTATEA,

Kpome Toro, 3akasuuk 4acto TpebyeT H3MeHHTh NACOPTHLIE AaHHEIE
NEKTPOABUTATENS ST MCTIOALICBAHWS €r0 B HOBRIX YCACBHSAX, HA APYTo#
pafodeii ManTHe WIK OPU APYTOM 3HAYECHUN HOMUHANLHOTO HANDIKEHU,

Chfiab MeXOY pasMepaMH, YASJIBHHMH 3TeKTPOMACHMTHHIMA Harpys-
KaMH H MONTHOCTBI) HIEKTPOABHTATENA BRITEKAET M3 YDABHEHHA HOMHOK
pacHeTHOH MOIIHOCTH 5 ¥ BHPaXaeTcA 3aBHCHMOCTDBIO

S=miE, (15.1)

rae m — ucno $as; I — cwaa Toka AKopd, ¢asd craTopa MamMAE, A; E —
STEKTPOABIKYINAA cia daskl AMeKTPOBUTATENA, B,
SNEKTPOABIKYINAA CHIa

E = 4k fwkos®D, (15.2)

rae k; — rospdunyent opmu noas; f — gacTora ToKa cratopa (f =
= pn/60), 1. 3aech N — YacToTa BpallleHua MoAd, MUH 1, p — 9HCI0 TIap
MOMIIOCOB; W — YMCI0 BHTKOB OJHOH NapaweNLHoiH BeTBH daskl 06MOTIHN CcTa-
TOPA; k5 — OOMOTOUHEY KoaBGHIMEHT (11 CHHXPOHHEX H ACHHXPOHHETX
IeKTpoaByTaTenel k. < 1); # — MarHHTHEG TOTOK Ha IOMIOC MalIMHEL, BE.
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MarHHTHEH NOTOX
& =FB, (15.3)

rie F, — Imiomais oNepeqHoro ce9e A MarHWTHOTO TIOTOKa, M2; B — pac-
JeTHOE JHAYeANE MarHUTHOH HHAYKIHH B BO3AYIDHOM 3a30p€ SAEKTPOIBH-
rarens, T.

Jnsa anexrpogBurarenei nMeem

D = oyt B;, (15.4)

The o; — KoabGHUHMEHT MOMOCHOTO TepeKpRTHA; T — NONICHoe Jene-
Huem — nD/2p. 3aeck D — BHYTpeHHHH AHAMETP CTaTopa (AMAMETP pac-
TOYSKH CTaTopa), M; I1 — pacaeTHad AMHHA cepAedHHKA CTaTopa, M; By —
fakTHYUecKoe 3HATeHWe MarHHTHOH WHAYKIWH B BO3OYIIHOM 3aiope, T.

Haubonee BOKHBIMY N4 PAMETPAMH HEKTPOABHTATENA, KOTOPRIE CJIEAYET
TIATEAEHO PACCIWTHBATE H NPOBEPATH, ABIAIOTCA 3HAYEHNA AMHeHoH
Harpy3KH H MarHWTHAA HHAYKLUA B BO3AYITHOM 3a30pe 3AeKTPOIBHTATEeNA.

Jiunetinan nazpysca — sdupeKTHRHOE 3HAUEHHE CHARI TOKA, MPHXO0ALIe-
eCA Ha eJHMHNY AJIHHE DACTOYRKHA CTATODE 3JAEKTPOABHATATENA; OIIpEAENH~-
eTCH 3aBHCHMOCTRRD)

a=Zw (15.5)
D
IMonyyennrie BrpamedMa (15.1—15.5) MOKA3HEAKT, 9T0 MOIMHOCTH
3JEKTPOABHTATENA TIPH 334aHHOH JacToTe BPalleHHA IMPONOPINOHANbHA
pa3Mepam asuratend. OAHAKC AJIA FEOMETPHYECKH NOA0GHBIX SMEKTPOABH-
rarenei c ¥9E€TOM TOI'C, 9TO

I=AR,,

Ifie A — IWIOTHOCTD TOKA, A/M2; F,, — TIoNHAA IoINalb MonepeyHOro cetde-
HHWA TIPOBOAHHKOB OGMOTKH, M2, IoNy4YaeM HOBoe 3HaveHwe F, = BAF.F,
TPY DAHHAKOBRIX IIOTHOCTAX TOKA B OOMOTKAX H MATHMTHEIX WHAYKITHAX
B CEpAEYHUKE JBHTATENA.

[NoBHIIEHNE MOMHOCTH 3MEKTPOABHIATENA ITPH M3IBECTHBIX PaiMe-
pax cepAedHMKA U 3371JaHHOM JaCTOTE BPAMIEHHA MOXKeT GRTE ZOCTUTHYTO
3a CUET YBe/HMYEHNA MaZHumuol undykuyuu. OAHaKD 3TO NMPHBOAWT K BO3-
PACTAHMIO NOTEPE B CTANW, YB&IMHEHHIO CUABl HAMATHMYHMBAIOIIErO TOKA,
MOBBIOIEHHIO IOTEPL B 0BMOTKAX BO30YKACHHA OT HAMATHHYMBAIOIIETO
TOKA, cHEDKeHHIO 08 ¢, KI1J] 1 MaMeHeHHI0 aNeKTPUYECKHAX CEOMCTR 2ITeK-
TPOOBHTATENS.

VBenuueHHe We IUHeRHoH HarpyaKki MPpUBOIUT K BO3pACTAHHIO Harpesa
0fMOTOK, UAMEeHEHHI0 ATEKTPUUECKUX TTApAMETPOB 06MOTOK Y HApYIIeHHIO
ONTUMANBHOTD (C IKOHOMWYECKHME MOIHITHH) COOTHOMEHRA MEXTY MOTE-
PAMH B CTATH H B OGMOTKE.

TaxuM ofpaaoM, BEHOOP YAENLHHX 3/AeKTPOMATHUTHEIX HaTpy30K —
CaMas OTEETCTBEHHAS 9ACTh PACYETa VIEKTPOABHTATENCH IPH PEMOHTE.
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TpakTHKOI MMEKTPOMALIMHOCTPOSHMA YCTAHOBIEHR OMTHMA/RHEIE 3HaYe-
HHA VAEILHEX 3eKTPOMArHWTHEX Harpy3ok. MarnwrHas vHAYKIHA B BO3-
AYLIHOM 3330pe aneKTpoasuraTens koaebaerea s npegenax or 0,3 70 1,0 T;
B Tefe craTtopa — ot 1,0 10 1,5 T, B 3y6nax craropa— o1 1,3 10 2,0 T. Cpea-
Hee 3HaYeHHe JIMHeHHOH HArpY3IKH 19 06MOTOK DAeKTPOABHraTeNeH CoCcTaR-
aser {100...600) - 102 A/mM. Yem Goanire pasMepPH HIEKTPOABHTATEN, BRIIIE
YacTOTA €TO BpANlleHWA, Jydlle oXTasAeHue, TeM CoakuMi NPpHHHMAICT
3HaYeHHS MarHUTHOH MHAYKIIHH H AHHEHHOH HArPY3KH.

JIHHeHHAaA HArPY3Ka TECHO CBA3aHa ¢ IVIOTHOCTRIO TOKA. KpyTHEle siek-
TPOABHTATENIH MEIOT IVIOTHOCTR Toka 2...3 A/MM2, cpegrie — 3...4 A/MM2,
Masble — 6...7 A/mMmZ. BHOOD IIOTHOCTH TOKA OIPEAEAAETca THIIOM U pad-
MEPAMM MALMKHEL, ¢ HANPKEHHEM, CHCTEMON BEHTH/BILMH M T. IL

[IpH OTCYTCTEMM MACTIOPTA, A MHOTAA M caMod 0GMOTKY 31eKTPOABUra-
TENA PACIeTTHK JOJDKEH ONPedeHTE W coobmMITh NoTpefHTEMo OIITHMAE-
HYI0 93CTOTY BpAIllEHHA ABUTATEAS, TIDH KOTOPOIH Hanbomee NOMHO HCTIGIE-
3yeTcsl CTANh cepleMHMKa M OTCYTCTRYIOT OTPHIATEThHEE ARMeHUA (TmyM,
OPWIHIIAHHA M 33eJaHUA Ha ONpejeleHHOH YacToTe BpalleHua W T. IL.).
B nogapnmomeM 60JBLHHCTEE GIYIAeB ONTHMAIbHAA JACTOTA BpalleHHU
COBMNAAAET C TACTIOPTHOW. QNITHMAMRHYIO YaCTOTY BpamenHd (YMcio nomo-
COB 2p) onpeaeHiorT CreAyioumy ofpasom. MarHMTHEG TOTOK JBHTATEN
HaxoadT 1o dopmymne (15.4). C ApyToit cTOpOHE], MATHHTHBIH MOTOK MATITHHEI

& =2B,h, 'k, (15.6)
rae B, — MarHHTHaA HEAYKLUMA B TeAe cTaropa, T; h, — BHCOTA Texa CTa-
TOpa, M; [’ — pacueTHas mymHa cepedHuMka craTtopa, M; ' =1-0,5n.b,.

3aech | — nMHeHHBIH paiMep ABHMraTeIA; N, — 9HCAD BEHTWIAIHOHHBIX
KaHaoB; b, — IDHpHHA BeHTHIALNOHHEIX KaHAN0B, M; k., — KoxbdHIHeHT
HCTIONB30BaHHA MATHATHOTC OTOKA CTaTopa.
[pupapuuean serpakenyd (15.4) u (15.6), nonysaem
;B&Dd
2p= T (15.7)
2B,k h,l
KpuTepieM BO3MOHOCTH [ePEMOTKH 3MeKTpOJBHTATeNA TOCTOAHHOTD
TOKA Ha 33JaHHYIO YACTOTY BpalleHHA CAYHT OKPYXHaA CKOPOCTE AKOPA
v, (M KOJIEKTOpA V)

D, n
vl= 6; )

rie D, — BHemmuit THaMeTp AKops, M.

3HaueHHe v, BEITHCIAKT no Toi xe dopMyne (15.8), noAcTaBHE B Hee
CODTBETCTEYIOMEE 3HATeHNe ANAMEeTPa KO/LIeKTopa.

JonycTiMo UMeT: v, < 17 M/C Afs1 3NeKTPOABHTATENEH ¢ peMeHHOH nepe-
Aadeit; v, < 45...50 M/¢ A/ OCTANBHEIX MeKTpoABHraTeneit; v, < 60...90 M/c
ana Typboredepatopos.

(15.8)
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BO3MOXHOCTE BRITIOJAHEHHA MAMIHHE TTOCTOAHHOrO TOKA HA 3afJaHHOE
HAIIpAKEHHE OIIPCACAACTCA 3HAYCHHECM CDEAHETO HAIIPAMKCHHA MCHAY
ABYMA KOMMEKTOPHEIMY ITTACTHHAMK

U == (15.9)

rae U — sagaHHoe HanpsxkeHnue, B; k — YHCIO KOLIEKTOPHEIX IVIACTHH.
Uncao »¢deK THEHER NPOBOAOE B T1a3y
U
Ny=N_,—2%, (15.10
Ua
rAe N, ¥ N, — COOTBETCTBEHHO HOBOE M CTapoe YHCA0 SdupeKTHBHEX mpo-
BOAOB B 11a3y; U, u I/ — HoBoe u crapoe HanpmxeHnA ApuraTend, B.
[romane nonepevdHOra ceeHHA NMpokodJa M ere AMaMeTp

UCT T
P - B ’_U , 15.11
G = er U, dy=de U, ( )

TZe gy M g, — COOTBeTCTECHHO HOBOE H CTAPOS ceueHHe MpoBoja, MMZ;
d, " d. — OViaMeTpH HOBOTO H £Taporo NMpoOBOJOB, MM.

PasMeprl B YHCIO KATYIIEK IIPH MEPECYETE OCTAKTCHA HEHIMEHHBIMH.

[lepecyeT a/MeKTPOABHIATENA HA JPYTYI YACTOTY BpalleHHA Tpelyer
HaMeHeHHA 1HC]a BUTHOE B KATYIIKAX, a TAKKe YHCIA TIOACOB 3IeKTpo-
ABWraTenf, 9TO, B CBOIC DYepeAb, MPHBOZUT K H3MEHEeHHIO MaTHHTHOMH
HMHAYKITMH B Teste cTaTopa. [Ipy 3TOM 3HAYeHHe MHAVKIINA MOXET OKA3aThOT
HeJOIMYyCTHMO GONLITHM, H BCICACTEHE 3TOMO CTAML MAITHHLL IeperpeeTcs.

[1p1 yMeHbIIeHHH 9acTOTH Bpalle HIA HEIYKIINA MOXET OKA3aThCA 09eHb
MAaJoH, ITO IPUBEALT K HEAOMCITOIRADBAHMIO AKTHRHON CTANH SNEKTPOJBH-
ratend. Jaa coxpaHeHHA MACHUTHOH WHIVKIIMM B Tefle CTATOPA B oMpefe-
AeHHEIX Mpefenax NpH nepecyete 06MOTKHY Ha APYTYIO YACTOTY BpalleHHA
B GOpMYZY BBOAAT MONPABOYHBIH Ko3dupHOMEHT, parHHIL 0,85...0,65.

Yem Gosee 3HASHMTEIFHA PA3HHIA MEXAY CTApOH H HOBOM 9acTOTaMM Bpa-
IIEHHA, TEM MEHBIIMM [IPHHUMAIOT 3HATEHHE ONpaBoHOTe KoxdupHITeHTa,

[lpu nepecdeTe ABAraTesd Ha TOBHIMIEHHYIO YacTOTY BpalleHHAA HOBOE
yueno 3¢dbeKTHBHEIX IpoRoAOR N, H MX ILIOMA/kL NOTIEPEYHOro CedeHHs
q,, oNpefelsioT M3 CIeAYIONIX BRpaieHHEH:

N, =N R g =g (0,85...0,63)n, X
(0,85...0,65)n,
TAe N, M, — cTapad H HOBad CHHXPOHHES 9aCTOTHl BpalleHWA JBUTATENA,
N — crapoe (mpexHee) YHOIO 34 deKTHBHLX NPOBOAOB,
[Tpenebfiperas HEKOTOPEIM YREJIIYEHHEM MEXAHHIECKHX TIOTEPE 3K TPO-
ABHTATEAA 34 (YT [IQANINCHHA €T0 YACTOTH BPAIMSHHA, MOMNHO OMNPCALTHTE
HOBOE 3HaYeHHe AKTHBHOH MOIHOCTH

(0,85...0,65)
7%_
Tl

(15.12)

P, =P, (15.13)
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[1p1 yMEHBIIEHAN YacTOTH BPANIEHHA ABHTATENA HOBOE YHCAC dddek-
THBHEIX [[POBGAOB M IUIOMAAL HX MOMEPEYHOTO CeUeHWA ONpPEAeIITC
U3 HIDKECTEVIOMUY BEIPAsKeHUEL.

TpeHebperas B ZAHHOM Cy9de YMEHEIIEHHEM MEXaHWIECKHX MOTEDS,
TIOMY9HM HOBOE FHA9eHNe MOIIHOCTH

n,
p=p___ M
*77T(0,85...0,65)0

[1pA M3MeHeHWH JacTOTH BPAaleHNA MAIIWHH HIMeHAITCA pa3MepH
KaTyIIeK H IACI0 KaTYIISTHRX IPyI.
Hobpie miar o6MOTKM M YUCAG NA30B HA NOANC H (ady Onpegenasior

00 CAEAYOmIM hopMyIaM:

My | My
Yu=Yer s =T —» (15.15)
Aer Rer
A€ Yy ¥y — COOTEETCTEEHHO HOBHIH M CTAPHH MATH 0BMOTKY; Iy, T —
COOTBETCTBEHHO CTApOE€ W HOBOE JHCIO TIa30B Ha IO/JAeC U (ba3y.

15.7. Npaguna 6230NacHOCTH NpPH PeMONTE INEKTPOABHUIATENH

TIpy BHNONHEHUH PEMOHTA JEKTPOABMraTeNel HeobxoAUuMO COBMIO-
AATE NpaBIUIa He30NaCHOCTH. Bee TAMeNble MAINMHE HIH KX VAR H JeTalH
NEePEMELIATD CAEAYET TOIBKO IPH OMOMLHA CIIELHAMBHAIX IOABEMHO-TPAHC-
NOPTHRIX cpeacTe, Ipu pasbopoyno-cO0opoaHEX pafoTax HYIKHO HCIO/E-
30BAaTh MEPEHOCHHE JTaMIIE HA HalpDKeHHe He BhIme 36 B n of6a3aTentHo
¢ 3amuTHOM CeTKOIf; paGoTaTh NPH 3TOM CIEAYeT B PYKAaBHLAX.

B MecTax, rae NMPOMBIBAIOT ACTANM BAEKTPHIECKHX MAUIMH KEPOCHHOM
WIH [PYTHMHA JAEIKOBOCILIAMEHAOIMMICA RHAKOCTAMH, HEOOXOMUMO 0CO-
fieHHO cTporo cobiiAaTh MpaRia moxapHol GesonmacHacti. OcobeHHo
TOXAPOOTIACHH OTAENEHHA MPONHTKH H CYIUKH O6MOTOK 3M€KTPHYECKHX
MALIMH, e HCOALIYIOTO NoXapo- U BAPHEGONACHEE BelecTsa.

Crporoe cofulofieHWe MpaBun He30TacHOCTH HeoBXOAMMO TIPH CRAPOY-
HHEIX paboTax, COeAMHEHWH OOMOTOK 3NEKTPOARNTATENEH, 3aBAPHBAHUY
TPEIWMH, 3aTOUKe HHCTPYMEHT2, IPHIGTOBACHAHN IPUNIOEE, HITOTORIEHHH
KATYLUEK CO CTEHAAHHOM H30MALMAEH H T. 11

B npougcce peMOHTA NIPUXOAWTCA NPOBOAMTE MEMKOIIEPALHOHHEIN KOH-
TPONb ¢ HCNIOABIOBAHNEM YCTAaHOBOK HampaKeHHeM 2...3 kB H BHme.
B 3ToM cniyyae HeoBXoAuMo coBMIOAaTh COOTBETCTBYIOWME NpaBiaa Ges-
OTACHOCTH. B Y4acTHOCTH, MCITNTAHUA HAOMAI[HHM MANIMH MOXET BLIIOJHATh
pafOTHMK MO €O CTEMEHLH KBANHGUKAIMH [0 3AeKTPOBEIDNACHOCTH
He ke [T 1 IV rpyrim, a B HeK0TOPRIX CIy4adX 3TH HCTIRITAHHA MPOROAAT
ABa 9ENOBEKA.



InaBa 16
PEMOHT CUNOBbBIX TPAHCOOPMATOPOB

16.1. Cpoku W 06bEMDI TEKYLIWX W KANUTANBHDIX PEMOHTOR
TpaHcdopmaTopos

Texywuti pemorm TpaHCGODMATOPOR BHITIOMHAKT HAa MECTE MX YCTa-
HOBKH. TeKymHe peMOHTH TpaHcQOpMaTOpPOB ¢ HX OTKIIOYeHHeM, HO Gea
BBIEMKH CEPASTHUKA MPOBOAAT IO MEPe HEOBXOAHUMOCTH, HO HE PEXE OAHOTO
pasa B 3 roja, a ANA TpaHcpopMaropoR 35/6...10 kB — He pexe oaHOro
pasa B roA. B offbeM Texyiero peMoHTa TpaHCGOPMATOPOR ¢ 065133 TeTbHBIM
HX OTKTHNCHUEM BXOAAT BCE ONCPALIHH HAPYRXHOTO OCMOTPA H YCTPAHEHHE
HEeMCTIPaBHOCTEH, & TaIoKe TMCTKA M OKpacka Daka, peMOHT NpoOUBHEX Mpe-
JOXPAHHTENACH B TPAHO(POPMATOPAX € MBOAHPOBAHHOW HEHTPAILIO, PEMOHT
¥ 3aMeHa 3a3eMATIOMUY TPOBCGAHHKOB, MAacHOYKazaTe/LHEIX YCTPOWHCTS,
KOHTAKTOR W coeJWHeHHH. CAHBAIOT OTCTOH HA PacOIUpUTeNd, AOTHBAKT
MACNo, TOSTATUBAIOT SOMTH YIVIOTHEHHH, HIMEPAIOT COMPOTHBASHIE H30-
NSIMH Y OTNpeJensioT MMeKTPHULCKYIo NMPOYHOCTE Macha,

Kanumansnuiti pemonm TpanchOPMATOPA B KAMEA0M KOHKDETHOM Cydae
crenudreH ¥ ero o6LeM ONpeaenAeTcd BHAOM H CTENeHbI0 NOBPEKACHHA.
YacTo KalHTAIbHBIH PEMOHT SBIAETCH BOCCTAHOBHMTEABHHM, BKIHYAET
3ameHy (TepeMoTKy) 06MOTOK TpaHcdopMarepa M pAx APYTHX TOAOGHNX
ofmepaluii ¥ TAKHM ofpazoM TpubmKaeTca mo obbeMy paboT K UsCOTOB-
acHAI0 TpaHcdopMaTopa. BEIIOMHAIOT KAIUTATBHEE PEMOHTH HA SACKTPO-
PEMOHTHEIX NPeANpHATHAX.

Ha 3feKTpoCTAHIMAY M MOHUIUTENBHEIX MOACTAHIMAX KANTUTANLH I
PEMOHT TpaHcHOPMAaTOPOB HANpKeHHeM 35 KB ¢ BEIEMKON cepAedHHKa
AENAT NEepPBHI paj yepes3 6 JeT nocie BEOAA B KCILIyaTALHIo, 3 B Adilb-
HeHIIeM IT0 Mepe HeOOXOAMMOCTH B 3aBHCHMOCTH OT Pe3y/ILTaToB HaMepe-
HU# H cocToAHNA TpaHchopMaTopa. OAHAKO B 3aBHCHMOCTH OT THITA TPaHC-
dopmaTopa, YCAOBMH TPAHCIIOPTHPOBKY, MOHTAXA H SKCIUTYATALFH CPOKH
TEKYUINX ¥ KAMUTANBHER PeMOHTOB MOTYT GHTh HRMEHEHE]. YCTAHOBNEHH
CTEYIOMMe WHTEPBATE MeX Y KanMTaNbHEIMH PEMOHTAMU TpaHchopMa-
Topee | | Il rabapuToR:

1) HoBBIX — 6...8 JerT;

2) ¢ HacTHYHOH TepMeTH3aNMeN W 3aHToH Macia IoCNe KAITHTAAbHOTO
peMoHTa (BIUIIOUAA CAYTad YCTAHOBKH pPaclIHpHUTeNeH M TepMocHGOHHBIX
¢unerpos npu pemonTe) — 4...5 ner;
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3) mpolreAmMHR BOCCTAHOBMTEARHRI KaTHTANKHEG peMOHT (fea repme-
TH3alMH H 3aMHATH Macta) — 2...3 roga.

TpanchopMaTop, IPHHUMAA €U0 B PEMOHT, OCMATPHBAIOT, OUPEAEAIOT
HaTMUKHE M KaUecTBo Macta (MPoBOAAT HCIIBITAHMA Ha mpoSolt ¥ cokpaltieH-
HEIH XUMWYECKHUN SHANH3), JHAKOMATCS ¢ SKCTUTYATATTWOHHO-TEXHHIECKOR
AOKYMEHTaUHei o pafoTe M HEHMCIPARHOCTAX TpaHcoOpMaTopa B NIEPHOA
IKCILTYATAIMH M C TEXHHYECKMMH YOIOBHAME HA PEMOHT, OPEAbABICHHRMH
3aKA39VKOM.

[IpH DpHeMe B peMOHT TpaHchopMaTopa odOpMIAAIT IPHEMO-CAATOY-
HHIE akT. OTKPHBAIOT 3aKa3 K Kapry (dopMy/ap) peEMOHTA WIH BELOMOCTE
AedeKTOB, KyAa 3aNHCHBAIOT HOMep 3aKka3a, ACNOPTHEIE AAHHEE TPAHC-
dbopMaTopa, TpeboBAHNA 3AKAITKHKA, HEUCTPABHOCTH, 06HApY)KeHHRIe TP
OCMOTPE W B Tipoliecce pa3bopkn. Ha 0CHOBAHHH 3THX JAHHERIX ONpPEIeAIOT
0OBEM pEMOHTA.

B pAge ciy4aes ANA ONpEAeNeHHA OBPEKASHHH HA MecTe Pa3fopky WK
Ha UCTHITATETBHON ¢TAHUMH IPedTpHATHA TPOBOAAT HeoBX0IHMEle HCIThI-
TAHHA,

16.2. Pas6opka Tpancopmatopa

[MocregoBaTeAbHOCTE pa3bopkH. [Ipexae 9eM NPUCTYIATh K pas-
Sopre, TpAHCGOPMATOP OYUIIAKOT OT NEUTH H TPA3H BETOIIbLID, CMOYMEHHOMH
B KepocHHe. Pa3fopKy ReAyT TOABKO B 3AKPHITOM TOMENMEHUH, 3aT[HIas
BHIEMHYIO JacTh OT 3aTPAIHEHHA Y BAAari. BHavane ocBof0mAAI0T KPRIIKY
faxa or GonToR, 3aTEM CIMBAKT TPAHO(POPMATOPHOE MACD 0 YPOBHS HIDKE
YIUTOTHAOMEH TPOKTAAKM KPLILLIKH [IPH HATMYHH PACIIHDUTENA WIM HIDKE
BHEBOAOB B TpaHchopMaTopax Hes pacmmpurteneit. Jng nogkeMa BHeMHoR
YacTH UCMOIB3YIOT Tak KK KpaHK, CTPONE KPEnAT K CIEHANLHEIM PEIM-
fontam Ha kpeiwKe Oaka. PomM-60Tel AOMKHB GBITD [UIOTHO 3ABHHYEHEL.
¥Ton MeXx/y CTPOIaMH U BEPTHKAIBIO He A0jDKEH NMpeBhmmaTh 30°, B opo-
THEHOM CyYae HYMHO CTABUTE PACIOPKH MeOY CTPOTIAMM.

BreMHyI0 YacTh TpaHchOpMAaTOpa MOXKHO HNOAHHMATE TOJABKC B TOM
crydae, eclii ee TeMIlepaTypa (onpelendeMas Mo TeMIepaType Macia)
He Gonee deM Ha 5 °C Hike TeMIepaTyphl NoMemeHua. MHaue Ha Xoao0a-
HOM cepAedHHKe GYAeT KOHACHCHPOBATECA BAAra, COAepKaILAACA B TEIVIOM
NOMEIEHNH, YTO NMPHBEAET K YBIAXHEHHIO HAOMALMH TpaHcgopmaTopa
H HeoOXOAMMOCTH oCieAylomei ero cymky. Bo vabexaHWe 3Tore pexo-
MeHIyeTcA TpaHedhopMATOPEL MOITHOCTEI0 A0 1000 kB - A mepex pasGopkoit
BHIZIC[PHHBATE B MOMELICHHH HE MeHee 24 4,

[MoaHuMasA BEHIEMHYI0 YaCTh, ee HeoOXOAHMO OCMOTPETh M IMPOMBITE
crpyell Macna ana oceobomigeHusn o6MoTOK M cepiedHUKa OT Tpgan
¥ maamMa, NlapatensHO ¢ 3THM OCMATPHBAIOT, YMCTAT H PEMOHTUPYIOT 03K,
PACIUHPHTENb, 3aMEHAIOT YTVIOTHHTENH U T. IT. BHEMHYI0 HacTh pa3bHpaioT
B TAKOH OOCIE0BATENRHOCTH: OTCOEAWHAKT KPHOIKY (aka, OTEMHIMBAIOT
MOTBEMHEIE [ITAHTH, pacTalEaloT BRBOAK 0OMOTOK, CHHMAIOT KPeMeXKHEE
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IIMHABKA BEPXHErO ApPMAa, ApPMO PacIIHXTORHBAKT (pashHpaloT), cTepxHH
MaTHHTOIDPOBOAA Yepe3 OTBEPCTHA J/A INTWIEK CBASKIBAIOT KHUIMTEePHOM NeH-
Toif. [octe 3Toro ompeleaoT HeoBXOIUMOCTE JanbHeltmell pasBopry.

TTpu BEITOAHEHHH PEMCHTA TPaHCGOPMATOPOB ClleAyeT OrpaHHYMBATECHA
MHHHMAIEHO HeoOxoammoli pasOopkoil, 9T00n H3bexaTh JWIIHETC 00h-
eMa pafoT M He NMOBpeANTh IpH pasbopke HCOPABHLE MMEMEHTH BEIEMHOM
yacTH. Paabupas TpaH coOpMaTop, PEKOMEHAYETCH AENATh SCKH3BI CREM Coe-
JAMHEHES, Y308 ¥ T. 1L, YTOOR YIIPOCTHTE B JajkHeimeM Imponecc cOopkH.
PaabopKy HyHO BeCTH OCTOPOXKHO, COXPaHAA BCe UCTIPABHEIE JIEMEHTH,
yTo6bH HCTIOAL3OBATE MX NPH peMoOHTe. JeTanH cleayeT XpaHUTE HA CTe-
AaKAX, T KaK0ro TpaHChOPMATOpa OTAEARHO.

JucTH 9pMa XpaHAT b TIaKeTaX, UToOH H3hexaTh Koppoaun. OTBeTCTReH-
HBIE AeTajH BO HalemaHne YBARMHEHHA NOTPYHAKT B MACIAHEE BAHHE,
Ha Bce JeMOHTHPOBAaHHHE AETANHA BemaioT GMPKM ¢ yKa3aHUeM HOMepa
3aKa3za.

Hedexranua Tpanchopmaropa. Haunbonee Tpynoemxmii npoyece npu
peMOHTEe — OlleHKa COCTOAHWA A30MALMH TpaHcdopMaTopa. Hobaa nao-
JIALMA MOXET MMeTh HI3IKOe COTPOTHRAGHHE TONBKQ H3-3a YEAAKHEHWA,
a cTapafd MOXeT MMeTb GoAbIloe COMPOTHRAEHHE, HO BHITh MEXaHHYECKHN
HEMPOYHOH M PACCHTIATHCA IPH MadeHImeM BO3AeHCTBMH Ha Hee. O Kave-
CTBE HIWIALHH CYAAT H 110 COIMPOTHBRAEHAID, H ITO £ MeXaHN9ecKoH npoq-
HocTH. HanpHMep, noaockKy aMeKTPOKAPTOHA, BHPe3aHHYW H3 TAaBHOH
H30IILIHY APMA, CTEBAIOT TaNbOAME TOA PAMBM YTNOM H 3aTeM cBoGoIHO
CHAAABBAIT BABOE O3 cAABINBAHMA MecTa criba. Eomu mpu mosHoM crube
BABOC HMEKTPOKAPTOH HE NOMAETCA, MIONAMA XOPOMan (CBEKAA); €CIH
IpH TIOJIHOM cribe o6pasyloTcd TPelMHE, HAONALNA YAORIeTBOPHTEILHAA;
eCTH 3MeKTPOKaPTOH TIPH 3TOM JOMAeTCA, H30MALMA OTpaHHYeHHO POTHAA;
ecny npy crufe 40 NpPAMOro yIfia AMeKTPOKAPTOH JA0MAETOR, WIONALHA
HETOAHAA.

[ocsie pa3BopKH NPOBOIAT OKOHYIATENLHYIO AedeKTalHw ThaHcdopMa-
TOPA, 3aTIOTHAKGT BEJOMOCTD M OTIPeIendoT ofbeM NPeACTOAIETO PEMOHTA.
B TpaHcdopMaTope MOmKeT GHTE TPU NOSPEeHOCHUR ANSKMPUULCKLX tenetl:
05pEIB B OBMOTKE MAH B 0OMOTKAX, 3aMEKAHHE MEXTY OOMOTKAMM HIH
MexAy 06MOTKAMH H GaKOM H MEXBHTKOBOE 3aMEIKkaHMe, Bce ath morpex-
ACHHA JETKO OTpefeiHTs M3BeCTHRHMH MeTOSaMU: MeraoMMeTpa WIH KOH-
TPOABHO AAMIIEL, CHMMETPUH TOKOB HAM HANpsDieHUEt 1 MeTOZ0M MMILTH-
BOJIETMETPA.

¥ TpaHcOPMATOPOR MOTYT OHITE M APYTHE MIOBPEXACHHA: ZedOPMALHA
0OMOTOK, MPOBOH ¥ NEPEKPHITHA M3-33 MPOIOBEIX M KOMMYTALMOHHBIX TEpPe-
HaITpHJKeHHﬁ, 3dMBbIKAHHE AHUCTOB CEPACHHHKA MEXKAY COGOI:I, TaK HajkIBa-
EMEL «TIOMAD» B CTAIH, 00PHB 233eMIHIOMEro YCTPOMCTBA MATHHTOIIPO-
BOAA, HEHOPMANbHOE TYEeHHe MarHUTONPOBOAA U TIOBpexaeHHA Baka.

«[Toxcap» @ cmanu MoOXeT BOIHHKHYTb B peiyibTaTe 3aMBIKAHHA
NIMHABKH, TIpeccyonedl MarHUTONIPOROA, ¢ JHCTAMH MaTHHTOTIPOBOAA.
TarOe 3AMHEKAHNE MOXET BOIHWKHYTE NPH TPAHCIIOPTHPOBKE TPaHCGOD-
MaTopa ua-3a AedeKTOB H3TOTOBMEHMA W MOHTAXA MNWILKH W CTApEHHA
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ee H3OAATMH. KpoMe Toro, «oap» B CTaNi MOXET BOSHHKHYTh BCLISACTEHE
paspymennd MENUTHCTOROH H3IOAAUHH H 3aMEKAHHUA TUCTOB CTANTH MaranM-
TOIPOBOAA Mexkay coboit (M3-3a YXyAIIeHNs NPECCOBKH cTaxm). «[loxap»
B CTalH NPHEBOAWT K NOTEMHEHHIO MAcia, CHIDKEHHMIO TeMNepaTypH €ro
BCMBIIKY, MOABIEHHIO OUIaMa. B NpakTHKE Takoe MOBPEKISHHE MOKHO
OIpefieNIUTh [TPH TIOMOIIH OIRITA XOAOCTOTO X0ja TpaHchopMaTopa,

Tpu obpbise 3a3eMASIOUE20 YCMPOicmea MeKAY MATHUTONPOBOLOM
M 6aKoM TOABSETCs Tpeck BHYTPH TpaHchOpMATOpa, Hapymakouil ero
PABHOMEpPHHIH Iyl 3TOT Tpeck BHISRAH NOARTEHHEM CTATUHeCKHX 3apAADB
HA MATHHTONPOBOAE M NIEPEX0AOM MX Ha 3a3eMIEHHbIH Oax TpancdopMaropa.

Hernopmanbroe zydeHie mparciopMamopd BoIIWBASTCA PAAOM IIPHYHH!
NOBHILIEHHEIM HAINPAXKEHHEM CETH, NEPETPY3KOHA, ACHMMETPHER TOKOB
o da’aM, HeZoCTATOTHOH NMpeceoBKoH MATHUTONPOBOKA H T. 1.

MNocaegoBaTeabHocTs c6opkH TpaAchopMaTopa. TpaHchopMarop
coBupaloT B 05paTHo# NocaeJOBATEMEHOCTY 0 CpaBHEHHIO ¢ padbopkoil,
Ecny BrieMHast YacThk TpaHcdopMaropa nepel c6opkod Haxodwnack BHe
MacisHoi cpefrl He Gosee 12 4 NpH OTHOCUTEILHOM BADKHOCTH BO3AYXA
He Gonee 75 %, ee MOXKHO He CYIIHTE.

Co6paHHHH TPaHCPOPMATOD 3ATNBAIOT IHCTHIM CYXHM MacIoM BHAYANE
depe3 MpobKY B KPHINKe 0aKa, a 3aTeM 9epe3 NpobKy pacumpurena. [Ipu
3TOM TEMNEPaTypa MacAa AC/LKHA DABHATLCA TEMIIEpAType BHIEMHOH JacTH.

16.3. PemonT oGmotok

OBMOTKY TpaHcOPMATOPOE BHIMOAHAIT LWIHHAPHTECKHME OJHO-
¥ ABYRCIOHHEIMU HA CTOpOHE HM3llero Hanpsbxenus (HH) M uunmuHapue-
CKMMM MHOTOCAOHHBIMH Ha CTOPGHe Bhiciiiero Hampaxkenusa (BH).

Jns obmoTiar BH NpMMEHATOT NPOBOA KPYTAOTO CeteHHA, KOTOPBIIT MOXET
HMETEb H3ONANNI0 U3 KabeAbHOH GyMari, aMajesyio Wi KOMOHHAPOBaH-
HYI0, HanpHMep npoBoX II3JIBE0O. PeMOHT 06MOTKH COCTOHT IIPaKTHIECKH
B ee HAaMOTKe. M3 HOBOTO MM BOCCTAHCBJAEHHOrO NMPOBOAA HAMAaTLIBAIOT
HOBYIO KATYIIKY, pa3MepH KOTOpoH JO/DKHEI MOJHOCTRIY COOTBETCTROBATD
pa3mepaM crapoi. BoccTaHaR/MEAIOT MPOBOJA TONRKO € BOAOKHACTOH WITH
GymaxkHoi naonAmuei. g HaMOTKH KATYIIEK OPAMEHAIT YHHBEPCAE-
uete (pHc. 16.1) » uuauspayansaue (puc. 16.2) pasgerorabie mabaoHk,
AnameTp mabaoHa COOTBETCTBYET BEHYTPEHHEMY AHAMETPY HAMATHEBAEC-
MOH KaTymky, Karymiky HAIMATHBAKT Ha CNENHATBHRX HAMOTOYHRIX HIK
Ha OORNMHBIX TOKAPHEIX CTAHKAX.

Mposog oMotk HH 0BRMHO HMEET IPAMOYTONBHOE ceveHHe, ero U3o-
IHpyloT kaGenbHo GymMaroii (mporog ITE) uay kabenwHol GyMaroil ¢ XJaon-
yaTofyMaxkHoM ornetioi (TMIBEO).

Katymiky HH HamaTeIBaKOT CieayioniumM obpasom. Ha mabnoR Hakaa k-
BAKOT GIOH NPONATAHHOMN TPaHCQOPMATOPHEIM MAacIOM KafensHoH GyMar,
4 JATeM JBA CIOK MEKTPOKAPTOHA TOAWKMHON 0,5 MM, IWHPHHOH, PaBHOH
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BEICOTEe Gynymeii xaTymmas, BHBOAHOM KOHET KATYIIKH 3aKDPEIUIMIOT B MEKe
mabnoHa. [ MpUASHHA KaTyIKe HeoOXoauMoH ReCTKOCTH HYKHO ofecme-
YHTE NEPIEHANKYIAPHOCTE £€ TOpLeBoi yacTH k ocesoii auawuw. [lng atoro
H4 IIEpROM BHTKE ITPY MOMOIIM KUIIEPHOMH JeHTE 38KPEIUITIOT YPABHUTENb-
HEli MOACOK M3 SIeKTPOKapToH4. ToMIMES N0AcKa PABHA TONIMHE H30IH-
POBaHHOTO DPOBOJA, IINPHEHA B HAYANE €r0 COCTAaRAAeT 2...3 MM, a B KOHIIE
PaBHA BHCOTE H30JIHPOBAHHOTD MPOBO/A, [IHHA I0DACKA PaBHA JIMHE BHTKA
KaTymiy. g MpUIaHHAA MECTKOCTH KATYIIKE NePBHE HECKONbKO BHTKOB

KPEIIAT ApYT K APYTY KumepHoil menToif (puc. 16.3).

Puc. 16.1. YaupapcansHbii WwabnoH AAA HAMOTKH KATYLIGK TPAHCHOPMATODOR!
1 — mumaap; 2 — duiasen; 3 — ABCTAHLEOHHAT peiika; 4 — comgHob Gorr

Puc, 162, UngMeuayansHbil WalinoH Ann HAMOTKH KATYLIQK
TpaHchopMaTopoR:
1 — paspes A cpeMa OOMOTOK; 2 — OTBEPCTHE AA Bala; J — Ipopesh VI BEIymeH
wiaHmaibE; 4 — YroE AN KPeIUIeH s ZUCKA; 5 — YIOPHLIN ANCK; § — OTEEPCTHE
[NA 3AKpENIeHNA OTBOXA o6MoTKY; 7 — mafiroH

Puc, 16.3, Cama GaHAAMMPORAHWA KATYWKM TRAHCGOPpMaTOpE:
1 — EnTEE 06MOTKI; 2 — KNIEpHAA ICHTA



Katymxy HH HamMaTHEalT Ha (TaHKe, a COQTBETCTBYWRIWI HaTAT
M YKAAJKY BUTKA K BUTKY OCYIECTRIAIOT BPpYYHYW. JepeBstHHEIM MOJIGTKOM
BHTKH NOAKOAaYHBAIOT OAMH K ZpPYTOMY. YPaBHUTEALHEL NOACOK KPEIAT
M Ha NocnesHeM BUTKE KATYIUKY. BaHAKUPYIOT KaTYILKY KHMNepHOH nenTo.

Karymix BH HaMATBIBAIOT TAIOKE HA CTAHKAX, IPAYEM HMX MONHC HAMA-
THIRATE HAa WIOAALUHOHHNH LIWTHHAP (MeCTKHH LWIWIMHAD FUTH TIIL3Y)
ik Ha obmotky HH. IIpn atom HAa obmorky HH HaknajeBawT npome-
WYTOSHRIE peHKH, HaZEBAKOT HHIMHAP M 3aT€M Ha HAWHAD HAMaTHIBAIOT
kaTymky BH win Ha kaTymxy HH HageraloT OpoMeyTOWHEIe H BpeMeH-
HHeE (110 YACAY OCHOBHEIX) PeHKH; Ha peHKH HAMATHBAIOT HECKOJIBKO CJIOER
BJEKTPOKAPTOHA, a 3aTeM obMoTiy BH.

Mocae HaMmoTkM KaTymkyd BH BpeMeHHBIe peliki BRIHUMAROT, TAK Kak
OHH CTYKAT TOMLKO ANA NpeAoXpaHEHHA OT AetopMAaLIi rHOKOTO H30MALIH-
OHHOro UWAHHApA. Jiaa npuaaHun kaTymkaMm BH xecTkocTH nepes nepesiM
BHTKOM W I[TOC/1€ NOCJSAHErO HA KATYIIKY HAMATHBAIOT TOPLEBRE IOACKH.
[MoACOK 3aKpeIrUAloT TeaedoHHOH HWIH ToHKoH kabennHo# GyMaro#, KoTo-
Paf XOMYTHKOM OXBATHBAET IOACOK 10 BCek ero JIHHe,

Totoenle kaTywku BH 1 HH nposepawT nepel nponuTkoil Ha cooT-
BeTCTBHE GaKTHUECKHUX PAIMEDPOB, CEUEHNA U YMCAd BHTKOB PACUETHHM
AAHHEM. YHCI0 BUTKOR NPOBEPAIOT MYTEM ONpefeneHna KoahouLUHenTa
TpaHchopMalUMH Ha MACHUTONPOROZE C PA3ABHKHBEIM APMOM M 3TAIOH-
HEIMH KATYITKAMH.

ITpomuIKy 66MOTOK TpaHcdOPMATOPOR OCYILECTRAAKT CAeIYIONHM o pa-
3om. [lepen, DpomMTKOR KaTYIIKH CylIaT IIpHM TeMnepaTtype okoao 105 °C
B TeYeHHe HeCKONBKHX YacoB. [IpOJOIKHTEABHOCTE CYIIKH HAXOAWTCA
B NpAMOH 3aBUCHMOCTH OT pasMepob o6MoTok. [Tocte oCTRIBAHMS KaTyIneK
Ao TeMnepatyps 50...60 °C HX ONyCKAIOT B BAHHH ¢ MPOOMTOYHEIM JaKOM.
JAA TPOMHTKH KaTyllek MacaAHBIX TpaHchOPMATOPOB NMPMMEHAIOT Mac-
JNoCTolKKHe GakeMUTOBhIEH W randTaneBni naku. TmudTanesnit aak Honee
Kag9ecTBeH M TEIUIOCTOEK, YeM BGaKeaMTOBHA. [IponHTKA 3aKaHYHBAETCA
HOLNE TOTD, KAK MPEKPATHTCA BRIACACHHE My3WPLKOB M3 JMAKA; ODLIYHO s
MPONHTKHA gocTaToune 15...20 MuH. [locne MpolTHTHM KATYIWKH BEIHUMAIOT
U3 AaKa, CTABAT HA pPemeTKH, TTO6R JATh BOIMONKHOCTL CTEUE HATHINKAM
AaKa. 3aTeM UX BHOBh MOABEPTAIOT CYIIKE, BRICYIIeHHEE KATYITKH OTIPAR-
NAIT Ha cbopky TpaHchopMaTopa.

16.4, PemoHT MaruMTONpOBOAOB

Tlepes peMOHTOM MAHUTONPOBOAOE OCYIECTRSIIOT PACIIMXTOBKY (pas-
BOPEY). STY OTIEPALMIO HYKHO BHIIONHATE AKKYPATHO, TTOGE He IOBPEIHTE
H3OISIIUIC CTANY H He TeperyTaTh AMCTH. HauMHAIOT PACIIUXTOBKY CTEDM-
Hell RepXHETO APMA CO CTOPOHE OTROACE 0OMOTEM BH A0 cepefHE ApMa;
NpoAOXAIOT PaclIHXTOBKY €O CTOPOHE a6MoTKi HH. JIMCTH BO Bpemsa pas-
6013[’(]‘[ CHIAABIAAKOT B TOM HE INOPAAKE, B KAKOM OHH Da3MEMAMICh B APME.
AHAIOTHMHO BHIMTONHAKT PacINXTOBKY CTep:KHeH HHXKHeros ApMa. IIpu
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3TOM COCTABNAINT CXEMY LIMXTOBKY ¢ pasMePaMH cepAsuHAKa, B nponecce
PastopKH AMCTE OCMATPHBAIOT, AeeKTHEE JHCTH YOHPAIOT, BMECTO HHX
BPEMEHHO B NAKETH] BHAAZBIBAKT NOAOCKA HAPTOHA.

[ToBpeskAcHHBIN MATHUTONPOROK PEMOHTUPYIOT, 3aMEHAA [IPOropeBLMe
JIHCTHL HOBEIMW H BOCCTAHARNTHBAA H3OJALMIG JUCTOB. C NOBPEeXAEHHER
JHCTOR CYMIAIOT HAIUTKBH META/LIA, 3ayCEeHIW M NOBPEKASHHYIO HI0AA-
ITH10, OTONEHHKE MECTA THCTOR M3OAHPYEOT 3K TPOMAGAAINOHHEM AAK0M
wiK GyMaroil. [IpH OTCYTCTBHH HOBLIX JHCTOB MOKHO MYCKaTh B cGOpKY
TOJLKO Te NMOBPEXKIAEHHEE {paHee) AHCTH, KOTODHE HMEKT Ce4YeHHe
B MECTaX NOBPeXASHHA He MeHee 60 % HOpMaJIBHOTO, 4 BELKKEHHYIO ILTO-
mazaes — He Honee 10 % obmei momazn ancra. [Ipe aTom gomyckaerca
YMEHBIOEHHE CESEHMA APMA WIH CTEPHHA B MECTE NOBPEXKICHHA He Bonee
yeM HA 2 % IO CPABHEHHIO ¢ MEPBOHATANLHEM. B 5TOM cIyiae MOBpesk-
JEeHHEIE IMCTH MOKHO PACIIONATaTh HA OFHOM CTEPIKHE HWIH SpMe, Tepenys
WX NIPH MWXTORKE ¢ HEMOBPEIKAEHHRMH,

16.5. MexonepauMoHHLIN KOHTPOND PEMOHTHLIX paboT.
(ywka BbieMHON YacTH Tpancpopmaropa nepep c60proM

[Ipu peMoRTe TpaHcdOPMaTOPOB NPOBOAAT MEKOIepAlIMOHHKMN KOH-
TpoAh, Tak, MPY HAMOTKE KATYIIEK TIPOBEPSAIOT II0MAAs MOTIEPETHOr0 Ceve-
HHA U MapKy NPOBGC/A, UMCIO BHTKOR B CI0e, YHCIO CI0EB, THIT MeXCAOe-
BOH N3OMAUMH, paMepbl YPABHHTENBHBIX NTOACKOB, HaNpaBieHHe HAMOTKH,
cXeMy coedHHeHHA 0OMOTOK, [1pH cOOpKe BEIEMHOM YacTH IPOBEPAIOT M30-
JNANMOHHHE PAcCTOAHHA MEXAY KATYNIKAMH H ApPMOM, MeXAy cepAedHH-
koM u obmorkod HH, mexgy ofmorkamu HH u BH u Mexay obmorkamu
BH paannx das. [Tpy MMXTOBKe cepleMHUKA H ApMa ofpamaloT BHRMAaHUe
Ha MPABMNBHOCTE MIMXTOBKH, CAEAAT, YTOOL He GLLTO MepeKocos JUCTOD
H 3HAYHTENEHEX 3a30pOB MEKAY CTHKYeMHMH JucTaMu. [Iposefenne
MENONEePALHOHHOTO KOHTPOMA NMoJBoAAeT H3GeXaTh fedeKTOR B polecce
peMoHTa.

CofpaHHy0 BHEMHYI0 YacTb TpaHcdopMaTopa NMPOBEPAIOT HA OTCYT-
CTBHE 3aMHKaHHH Mexay ooMoTkaMu HH n BH, a ecas 06MOTKH He coeli-
HEHEl B CXEMY, TO ¥ Mexay kaTymkamu BH u HH pasnsix ¢ias, Ha oTcyTcTBHE
3aMBIKAHHN Mexly 06MOTKAMH M CEpAEYHHKOM TpaHcdopMaTopa, Mexay
CTAKHBIMHA MITHIBKAMY U cepevHnKoM. CoBpaHHy10 BEHIEMHYIO MACTE TIOA-
BEpraloT CYLIKe.

CollpoTHB/IEHHE H3GIALIMHA 06MOTKY TpaHCHOPMaTOPa He HOPMUDYETCA,
HOSTOMY KDHTEPHEM COCTOAHMS HIOMALWH CIYHHAT KPHBAA 3aBHCHMOCTH
COTIPDOTHERACHUA H3OMANMH OT NPOJOKHUTETEHOCTH CYHIKH npH A3HHOHK
TeMmepaType Harpepa (puc. 16.4).

C pOCTOM TEMIEPATYPH CONPOTHBASHHE H3OMAUMH OOMOTKH TPaHC-
dopMaTopa moHWKaeTcA TeM Gonblie, €M CIIBHEE YBIIAXKHEHA M3O0JA-
. JOCTUrHYE YCTAHOBHBIIETOCH COCTOAHMA, COTIPOTHBACHUE HIOMAIMH
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OCTAETCA HEKOTOPOE BPEMA HEH3MEHHEIM, 3ATEM H3QIANHNA HATHHACT OCYy-
IIaThCHA ¥ CONPOTHBICHME €€ BOIPACTAET /0 HOBOTO YCTAHOBMBITETOCH 3HA-
genwA (NpH ZaHHOH TeMIlepaType Harpeba). CoXpaHeHHMe COIPOTHRICHIMA
M30/M0HA HEH3MEHHLM B TedeHue 6...8 9 yKaarBaeT Ha OKOHIaHUe mpo-
necca Cymiy. IIpH OTRIDOYEHIH MCTOYHMEA HATPeRa (oXnaxAeHHE TPaHC-
¢$opMaTOpa) COMPOTHRICHIE M3Q/ITITVH BOIPACTACT U TeM Gojies KpyTo, IeM
6o/bIme RAATH OCTAIOCH B M30ALTH,

t
R t

M3

0 e

Puc, 164, MamMeHeHNS CONPOTUBAGHMA MAORALIWM R, . B 3ABMCHMOCTH
OT NPOAC/UKMTENLHOCTH CYIIKM T MPH TEMNSPATYPA Harpesa ¢

KOHTDORHEE 3HATCHUA CONDOTHRICHUS WIOAANUH CDABHWBAIOT
¢ JAaHHBIMY 3aBOAA-MITOTOBHTEA. JlomycKkaeTcsa CHIMKEHHE COIPOTHBAEC-
Huf Maourann (IpH ZaHHOH Temmeparype) He Gonee geM Ha 30 %. Ecau
OTCYTCTEYIOT AaHHbBIE 3aBOAA-MATOTOBMTENA O COMPOTHRACHHH H30/AIHH,
TO Noc/e TIATeALHOTD IPOBEeHMH CYIIKH TpaHchopMAaTOpa 3a MCXOAHOE
6epyT NOIyIeHHOE AHATEHNE COMPOTHEACHHA OSMOTKH.

B HEKOTOPHIX CAYYAafAX CYIKY DOBTOPAIOT, STOOH YOEZHTLCA B TOM, YTO
MNOAYIEHHOE 3HAYEHHE COIIDOTHBACHHA H3IOJNANNH HE HAMEHHJIOCE OPH
O/THHX M TEX KE YOIOBMAX CYIKH.

16.6. MocnepemonTibie KAONLITAHKA TPAHCHOPMATOPOB

Tocne OKOHYIAHHA PEMOHTA OPOBOAAT ABA BMAA MCOEITAHMH TpaHC-
¢$opMaTOpPOB: KOHTPOWIDHHE M THIIOBhIE, KOETPOABHEIM MCOHTAHHAM TIOA-
BEPraloT KON BHOYCHASMBI M3 DEMOHTA TPAECHOPMATOD, 4 THIOBBIM
JIIIE Te TpaHchoPMATOPHL, MPH PEMOHTe KOTOPHX OB BHECEHH KaKHe-
B0 MAMEHEHN B DAPAMETDE: HATDAKEHHE, THO 0OMOTKE, MaPKa IPo-
BOAA M T. IL.

B oSBEM KOHMPOALHBIX UCHLIMOHLUL BXOZUT ciegyiomee: 1) onpegene-
HHE KoaddrmuenTa TpaschopMalpnr; 2) HBMEDEHHE CONPOTHEACHAA H30-
nAnry o6MOTOK — OAHOM OTHOCHTENEHO ApPYrod u Gaka; 3) uamepeHwue
CONPOTHBAECHHA OOMOTOK TIOCTOAHEOMY TOKY; 4) MCIHTAHME TpaHCpopMa-
TOPHOTO Mac/ia; 5) mpoBepka rpymmEs coeZMEeHMA 06MOTOK; 6) MCIHTaEHE
WIEKTPHICCKOl IPOTHOCTH MBOJIANME 0OMOTOK; 7) OIBIT XOIOCTOTO XOAA;
8) ucnETaHMe BUTKOBOH M3/ 06MOTOK; 9) OIBIT KOPOTKOIO 3aMEIKa-
HuA; 10) HenwTanws faka HA IIOTHOCTE.
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B ofmeM munhoastx ucnaimanlil AOTOIHHTEABHO BXOAAT: 1) nenuTanue
Ha Harpeep; 2) MCObTaHHe repMeTHIHOCTH (axa Tpanchopmaropa {(ans
TpaHcGOpMaTOPOB MOIHOCTEID 630 KB A M BHIIe); 3) MCNBITAHUE AWHA-
MHYECKOH NPOYHOCTH 06MOTOK NPH BHE3ATHEIX KOPOTKVX 3AMEIKAHHSAX.

BoIMoAHEHME MYHKTOB 1, 2, 3, 4 # 5 KOHTPOIBHBIX MCITHITAHHE ONHcaHO
panee. PaccMOTPHM KPaTKO BRIMOJHEHWE APYTHX ONEpalvi KOHTPOMBHBIX
HICITLITA HMH.

Henutmanue anekmptideckoli NpOUHOCMLL U30AALLL 06MOMKL BEITOTHAIOT
AJIS TIONHOCTBIO COBPAHABIX M 3AIHTHIX MACAOM TpaHcopMaTopoB. 3Hade-
HPA MCIHTATEIBHLIX HANPSDKeHMH TpaHoGopPMAaTOPOB Ha 2aB0je-N3rOTORH-
TEJIe MPHUBEAEHR HIDKE,

Hanpsmxenue o6MoTkE TpaHodopMaTopa, KB:

HOMHHAIBHOS: 3 ) 10

HCIOETATEABHOE 18 25 35

WcneITaTensHBle HANPKEHHA TPaHC(POPMATOPOB TI0CAE KAITHTANBHOTO
PeMOHTA CHIDKAOTCA A0 90 % NpHBefeHHAX BHINE 3HAYEHHH /719 OTede-
cTBeHHHX TpaHchopMaTopoR U Ao 85 % Ans MMIOPTHEIX; OUIE PEMOHTA
Hes emeHBl OBMOTOK 3TO HANPKEHME YMEHBIUIAETCH A0 75 % ansa Beex
THTIOB TPAHCGOPMATOPOB.

HMenBITHBAIT HAGAALUMIO 06MOTOK TTPH MOMOIM anmapatos TY-158,
T¥-235, AUUM-72, AKW-50, AM-70, AKMH-72 1 gp. McneTaHNe JIMTCA
1 mMuH, BKIKMATE NOBRNIIEHHOE HANMPAXKEHHES MOWHO TOAYKOM TP Hamps-
MEHHW A0 25 % NCITBTATeALHOTO; TIOCTe MCITHITAHHA HAlIPAyKeHHE CHIDKAIOT
J0 TOTO JKe 3HAYEHMA H OTKIoYaoT. Hanpmienre J0/MKHO SHTE CHHYCO-
MAANBHHWM, 9acToTa 50 T ¢ oTKAOHEHHAMH He Gosee £5 %. MomHOCTH
HCTIRITATENBHOW YCTAHOBKM AI0kHA ORTh He Mesee 0,5...1 % MomHOCTH
HCIKTYEMOro TpaHcdopmaropa. MCINTAHMA CYMTAEIOT YCIICITHEIMH, €CIH
He TIPOU30MNo NMpobosd M30AA0HH, MepeKpRITHH H CKOMBIAMMY PA3pPAAOE,
OTMEUYEHHRIR Npubopamu.

Onstm xotocmozo x0da BHINOAHAIT AAA ONpeAeleHUAs CHAH TOKA
H TIOTEPE XOMOCTOTO XoAa. CpefHee apAdMeTHISCKOe IHATeHHE CIHH (as-
HOT'O TOKAa XOMOCTOTD X0AA HE AODKHO OTAWYATHCA OT 3aBOACKMX 3HAYeHHM
Bonee wem Ha +30 %, a nmoTepu MomMHOCT — HA + 15 %. 3HavMTENLHEE
OTKJIOHEHHA ITOJYYEHHBIX 3HA4YeHUH CEHAETENLCTBYIOT O HECOOTBETCTEHH
YU BUTKOB OOMOTKH PACYETHOMY 3HAYEHHIO, HAH O HEKAYeCTEEHHOH
cBopke (MUXTOBKE) MaTHMTOITPOBOAA, MIH O 3AMBIKAHWN JIMCTOB MATHUTO-
MPCBOAA MEX Ty COGOM, WK e 0 BUTKOBOM 3aMBIKAHMHM B 0OMOTKe.

HensraHne 3AEKTPHYECKOA NPOYHOCTH BHTKOBOH HM3OJALMH BEIMOJ-
HAOT B 3a OITBITOM XOICCTOrO Xo4a 1o To#H e cxeMe, HO IIPH Halpsbie-
HUY, papHOM 1,3 HOMHHAMBHOTO. [TPOIOMKUTEALHOCTD HCNBITAHMA 5 MUH.
TpancopMaTop A0/CKeH OHITL 3AMMT MacnoM. [Ipy HempaeHOM TpaHcdop-
MATOpE BO BpeMA MCTIIHNTAHHI He AODKHO HalmogaThcA pa3pamoR B Oaxe
M GpoCKOB TOKA.

Onvim XopomKoz0 3GMBIKGHUA BRITOMHAKT A OMPEIeNeHNA COOTRET-
CTBHA HATNPAKEHHA H NOTEPE KOPOTKOrO 3aAMEIKAHUA 3dBOACKHM HIH pAac-
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YeTHHM, Hanpmikenne kopoTKOrg saMeIKaHuA HOpMHApyeTca TOCToM, oHo
BHIBHTO HA NAacnopTHOM mUTKE. OTKIGHEHHE TIOTEPD M HAIPSKEHUS KOPOT-
KOr'o 3aMBIKAHHA OT 3aBOACKHX JaHHHX JomyckaeTcs He Hosee wem Ha 10 %.
3HAYMTENbABIE OTKICHEHHA MEXIY ONWTHHMH JAHHEMH KM 3aBOACKHMH
AAHHEIMH YKASHBAIOT Ha HECOOTBETCTBME celeHMA o6MOTKY WIH ee pas-
MEPOB pPacdeTHHM 3HAYEHMAM WIH Ha IUIOXFE KOHTAKTH B COeAHHEHHAX
cxeMhul 0BMOTOK.

PesyAbTaThl HCIWTAHHWH OPMBOAAT K HOPMHPOBAHHOH TeMmepaType
75 °C o dopmMymam

310
Bis =Py _235+t; (16.1)
2 2
P 310
Upps = (U +| =2 | || =222 | -1, 16.2
A (103,,} (235+z] $.5-2

rae Pyqs, U 75 — COOTBETCTBEHHO NOTEPH M HAPKEHME KOPOTKOTO 3aME-
KaHWA mpH TeMnepaTtype 75 °C M HOMMHANLHEIY cMNaX Toka b ofMoTKax;
P, u U, — T0 Xe, TpH Temmepatype t (°C), PH KOTOPGH MPOBCAWIH ONET
KOPOTKOTO 3aMEIKAHUS.

[IpuBefieHHbIE BhIIE GOPMYE] CTIPaBeTUBLI AAA OOMOTOK, BHIMOIHEH-
HBIX MEAHBIMH [TPOBGAAMH.

Eciyv OneIT KOPOTKOTG 3aMBIKAHHA NPOTEKAJ NP CMAE TOKa I, HIKe
HOMMHaNBHOA, TO HOMWHAABHEE HanpsbkeHHA U, U oTepH KOPOTKOro
FAMBIKAHUA P, MOACYMTEIBAIOT O GOPMYIAM

U, = (16.3)
I‘f
2
o Tu
AR/ 2|, (16.4)
K

rae Uy, B — HanpaAXeHHE H NOTEPH KOPOTKOrO 3aMBIKAHHMA [PH CHIE
Toka I, Ipi KOTOpO# MPOBOMIUIM OIIEIT.

3HayeHHe CHAH TOKA [ MOACTABAAKT KAK CpejHee apH{pMeTHIeCKOe
3Ha4eHHe CHN TOKOB TpeX $a3 TpaHedopMaTopa.

Hensimanue Gaxa mparcopmamopa MOIBCIAAST NPOBEPHTE AoBpo-
Ka4eCTBEHHOCTE YIMIOTHEHHMIM M CBADHHEX MBOB. JTY MPOBEPKY MPOBOJAT
M3GKTOUHEIM JARJIEHUEM, CO3AABAEMEIM TYTEM YCTAHOBKH Ha Baxe Tpybku
¢ BOPOHEOH, 3allO/IHEHHOM TUCTHM CYXHM MacaoM. I1pH aToM TpaHcdop-
MAaTop AoMKeH BHTE MOAHOCTEI cobpaH, a ero AHXaTelBHble OTEepPCTHA
JAKPRITH. BRICOTA MACAAHOTO ¢TOA0a JOMKHA CocTARMATE 1,5...1,6 M. Jau-
TEJIBHOCTE HCMBITAHAA 2 9. CIHTAETCA, YTO TPAHCHODMATOP BELAEPKAT
WCIIEITAHHe, CHH He 0OHapYXeHO TETH Macha B CBAPHEX IIBax Gaka | pac-
IMHPUTENA, B MECTaX YILIOTHEHWH, B CIIYCKHOM Kpame ¥ OTBEPCTHAX AJIA
GONTOB M H3OAATOPOBR. YCTPAHATh TEYk B [EPHOJ HCIKNTAHKHA HE pajpema-
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eTcA. ITO AeAaleT TOALKO MY MOAHOCTRI YAAJIEHHOM Mac/ie ¥ HIBNeYeH-
Holt 13 Baka BHEMHOH YacTH.

CoofmaeMacTh PacHIUPUTEN ¢ BAKOM MPOBEPAIOT NOCAE UCTIHITAHMA
faka noA AasneHUeM. JUIA 3TOTO OTKPRIRAIOT HIDKHHMEA KpaH TpaHc{popMa-
TOpa H CIYCKAIT Macio A0 HOPMAIBHOTD YPOBHA.

16.7. MNpasuna 6e30nacHocTH NpK peMOHTE CANOBBIX
TpaHcdopmaTopos

[Ipu TpOBeA€HUH PEMOHTA CHAOBHIX TPAHCGOPMATODOE HeoOXOAHMO
MpeXAe BLCETD COGJ’I]D,![&TB mpaBrna nomapnoﬁ Geaonacnomu, TaK KaK
TpaHCHOPMATOPHOE Macio — 3TO TOXAPO- W B3PhIBOONIACHEIH MaTepHad.
TopoTHMH H TeCKOBOCTUIAMEHTIOMMMUCA SRLTIOTEA H GONEMHHCTBO M3071-
IMOHHBIX MATEPHATOB: IAKH, IAKOTKARHM, Oymara, epeBo | T. 1. [ToXHOCTBIO
coBpaHHRIH TpaHCHOPMATOD MOKHO MOAHWMATE TOMABKO 34 CTICLHAJILHEIE
MoAbEMHBIE CKODEI YUIH PHIM-60.1TH, IPHBapeHHHIE K cTeHKaM aka. Henbas
NOAHMMATE cOBpaHREI TpaHcOPMATOP 3a KOAbLA BHEMHOH (AKTHBHOH)
yacrH. JlepeMelnats TpaHcHOPMATOPE! HAZO OCTOPOXKHO, YTOOH! He HOBpE-
AUTH KOMXYX, H30/ITOPH H T. L.

MexaHU3MEl, TPHUCTOCOBNEHWA U HHCTPYMEHTEI, YNoTpebadeMule Npu
NOrpy3oyHo-PasTPYIoUHEIX pafioTax, AOMKHH OLIThL WCOpPaBHHE H COOT-
RETCTBOBATE palioueil Harpyake. PEMOHT MM AayKe 9acTHIHEIE paGoTH
Ha MGAHATOM H HE OMYIEHHOM Ha paﬁoqee MECTO Tpch:l}opmaTope Helo-
MYCTHMEL B TlepHOA peMOHTA M MOCAe HETO TPaHChOpMATOPE! NOABEPraloT
Me}OoMepallHoHHOMY KOHTPOS H NOCTEPEMOHTHEIM HelBITaHWIM. MecTa
KOHTPONA ZOIDKHE GETE CIEITMANBHO OrOPOXKEHEl M MMETE HA BROAHEIX JiBe-
PAxX OMOKHMPOEKY, KOTOPAA OTKAIOYAET IHTAHVME HCMRITATEABHBIX YCTAHOBOK
IIPH OTKPHITHM ABepeH.

TIpH HCIBITAHHAX TPAHCPOPMATOPOE UCTIOAB3YIOT YCTAHOBKH BBICOKOTO
HATPMKEH IS, HMEIOIHE MOBLINEHHYI) ONACHOCTh, DOTOMY Ha HHX JO/DKHEL
paboTaTh MMEKTPOMOHTEPH €O CTENSHBI KBAMGHKALINY 110 37eKTpobeso-
NacHOCTH He MeHee IIT WK IV,



Inasa 17
PEMOHT BO3JYILIHBIX U KABEAbHBIX TUHUA
SNIEKTPONEPEQAYU HANPAXXEHUEM A0 1000 B

17.1. 06¢cnyMMBaHKE N PEMONT BO3HYWHBIX AMHHA

B coorsetcTRuM ¢ TIP3cx And BO3YWHLIX JHHUH HANPAXKEHHEM
0,38 kB npeAycMOTPEHRH IUIAHOBHIE TEKYIIHE ¥ KANMTAALHEE PEMOHTLI.

[Ipu mexytiem pemonme NPOBOLAT HHIOBOH WM BepXoBoH OCMOTDH
BOAYUIHEIX TUHHI. [IDOBEPAIOT COCTOAHHE ACDEBAHHLIX IEMEHTOB OMNop,
M3MEPAIOT TNYGHHY WX 3arHUBaHuA. [loaTATHBalOT ocrabeBmmne SaHIaxH,
YAANAOT € HHX PHABYHHY. BHIOpaBIAT ONOpPH, 3aMEHAIOT OOBPeXAeH-
Hble HIONATOPE M CTHHBWIHE 3/eMeHTH CIOp, NepeTATHBANT OTAeNLHEe
YHACTKH ceTH. OcymMecTRAaT NPoBepKy U peBHaHio TpyBuaTeIR paspasiHu-
KOB, BRIpYSaloT paspociiuecs AepeBbi B oXpaHHoll soHe.

[Ipy xANUMAALKOM PpeMOHEME BRIMOJAHAIOT [DIAHOBYI0 3aMeHY oNop,
NepeTATHMEANOT H BRIIPARAAIOT THHHI0, 3AMEHAIT HeUCTIPABHYIO apMAaTYDY.
[MpoeoaaT HEOOXOAMMEE HAMEDEHNA Y HCIOKTAHKA, BozgymHHE THHAK
HA ZIEPEBAHHHX ONOPaX PEMOHTHPYIOT Yeped KaxkJhe 3 rofa, a AHHHKA
Ha Ke1e306eTOHHEX onopax — depes 6 JeT. JTH CPOKU MOryT OWTEH HamMe-
HeHEHl B 3aBUCHUMOCTH OT COCTOAHMA AMHMM, OMpeAefAeMOoro Ha OCHOBa-
HIW Pe3yALTaTOB OCMOTPOR, MPOGMAAKTHYECKHX H3MEPEHHH H NIPOBEPOK,
HO IpY 3TOM NepBLEIi DEMOHT JHHHWH Ha JepPEBAHHEX ONOPAax NpoBOAAT
He MoZKe 9em Jepes 6 JeT.

[1pu ocMoTpax, NpodHIAKTHIECKHX H3MEpeHHAX M HCMHTAHMAX BHO-
CAT COOTBETCTEYICIME 3alMMCH B XYPHAI HeMcnpaBHocTell. Ha ocHopaHuK
ITHR 3anHceil COCTARTAKT MEGTIHEE M MOZOBHE IUIAHE! PEMOHTOB, A TakKe
mnaHb-rpadury peMoHToR. [locieHle COCTABAAIOT ¢ YUeTOM rpadukop
OTKMIOYeHU ¥ PeMOHTOB TIHTAKMIMY AHMHHE U DOACTaHUHME BHICOKOTO
HANPAKEHH, YTO MPHBOAMT K YMEHBIICHHMD TPOAQDKHTEIbHOCTH OTHIHHE-
HHS NoTpedHTeEncH aNeKTpHYeckoi sHeprun. [lepes peMoHToM n0A3aTenbHO
HPOBOAAT MOACOTOBUTENLHEIE paboThl (KOMILIEKTOBAHUE PEMOHTHOH OpH-
T'3/Ihl, 3ArQOTOBKY APEBECHHE, MPOBOADE, APMATYPH, METHIOR, MEXAHH3MOB,
TPAHCIIOPTA, HHCTPYMEHTA, NIPHCITOCODACHWI, HHBEHTApA H T, 11.}.

Ha nipoBeaenie peMOHTHREIX paboT aGOPMARIOT paspelleHie U BRITACKH-
BaloT HapaA, TIpH MIaHHPORAHMH pacxoa MaTEPHANOR, HEODXOAMMBIX ANA
KaNnHTAJABHOTO PEMOHTa BOZAYUTHRX JHHHHA, PYKOBOACTBYIOTCH HOPMaMHy,
npHBeAeHHHMHM B Tabn. 17.1.
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17.1. Hopmbi pa0iona MaTepsanos Ha 1 KM MW

Marepuan Onopm
H3 ApeBecHnl H3 KeJe30-
HEeNPONHTAHROH | NponHTaEHOH Geroma
Croafionoii nec, M 0,9 0,44 —
CHopHRIR kenesobeToH, M3 0,05 0,044 0,1
TenEIi AMOMHEMEBEIH NPOROY, KT 12,3 12,3 12,3
CTanpHoii CIITMHKOBAHHAIA OJHO- 6,0 6,0 6,0
AEALHEHA MPUBGA, KIr
TpoBonoka (kaTaHka), KT 5,6 4,2 1,5
H3ongTophl, 10TT. 7 7 7
Kap6fonopan xncinoTa, ¥r 0,85 0,85 0,85
AHTHCENTTHIECKAS TTACTa, KT He HOpMHpYeTCH
Burym, wr To #e
Kpioid1, IWTHPH, KT 44 4,4 4.4

[ocne pemonTa odbopMAAIT AOKYMEHTALHIO Ha BMITOJHEHHAYIO paGoTy,
3aTeM SKCTUYATALMOHHEIN HEPCOHAN OLeHUBAeT PAaBoTy ¥ IPHHUMAET BOA-
AYLIHYED JIMHHIO K ACIIOJIB30BAHMEG TT0 HA3HAYEHHIO.

PeMOHT AepeBAHHEIN ONOp. Jina NpeaOTBpAINEHHA THHEHHNA ADEBe-
CHHY TMPONMTHIBAKT AHTHCENTHKAMH, YTO MOBHINALT CPOK CTYHGH onop
B cpeAHEM B 3 pada. OOHAPYHE 3HAa9UTEILHOE 3aTHHBAHHE APEBECHHM
(Bonee 20 % momagy cevMeHMs) WM aBAPMAHWE NOBPEXACHHA, OMNOPh
M UX I€MeHTH 3aMeHANT. 3aTHHBaHHe ONOP NPOBEPAIOT He pexe 9eM
yepea 3 roga. Onopsl, BRIIOAHEHHEE H3 AHTHCENITHPOBAHHOH ApPEBECHHEI,
DPONMTHIBAIOT elme pa3. Ha omopax, mpoMHTAHHKX MACTAHHCTHIME aHTH-
CENTHKAMH, YCTAHABIHBAIOT aHTHCETTHYecKHe BaHgaiu U3 ToaA, pybepo-
HAa WM MepraMuHa nmupiisoit 50 oM depesz 10 JMeT, a Ha onopax, TponH-
TaHHHX BOJOPACTBOPAMHEMH AaHTHCETTHKAaMH, depea 5 jeT. Ha Sanaaxn
HaHOCAT AHTHHOPPOIMIHYIO TIACTY.

[IpH 3KCIIYaTaOHH MHOTAA BHIMOAHAIT TacTHIHYIO 06paboTKy Ape-
BECHHEI aHTHCETITHKOM. an ITOM TMacToOMi NMOKPRBAIOT: BCE NOA3EMHRIE
YACTH ONOPBI HA TNyDHMHY ONACHOIO 3arHWBAHMA H HA 30 ¢M BRIIIE YPDOBHA
3EMIIH; BCe TOPIEBEE YacTH H BEPXHICK MOBEPXHOCTE FOPH3OHTATEHHE
M HAK/IOHHO PACHOJIQKEHHBIX ASTaeH O0pP; BCE TPENMHE IIHMPUHOH Dosiee
2 MM; MecTa cowleHeHHA AeTanel onop Mexay coboil.

[NoBepxHOCTE HaHAAKA M 9ACTH OIOPH, 05pafoTaHHHEe aHTHCENTHKOM,
TOKPHIBAIOT CI0EM THAPOHAOAAIMH, B KOTOPLIA BXOANT HedTaAHOM OHTYM.

Onopul, HMEICIINE OTKAOHEHHE BEPTHKATLHOH oCcH, OoAkIes, 4eM JOTTY-
CKalT HODPMBl, BHIIDABAAKT C IMOMOIIERY JIEGE,H,OK HIH ADYTHX MEXaHH3-
MOB. MecTa cTpONOBKH Tpoca Ha ollope Bo H3bekaHHe NOBpeXISHHA Tela
ONOPE! 3aMMITAIOT AEPERHHHEMA NOMKIAAKAME (MEXY TPOCOM ¥ TEAOM
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onoper}), EcIn MpUMeHAT rMApaRandeckHe MPUCNQOCOGAeHHA, Ha OTIOPH
MEXaHHIMA YCTAHABIHBAIOT PEIHHOBLIE NOAKAAIKH. BHIIPEBI{Y HALG A0BE-
CTH AC TAKOTO COCTOAHMSA, YTOGE BEPIOHHA QNOPH NPOILIA 33 BEPTHKAAD
Ha 8...10 MM. [Tocie BRIPABKY ¥ OCHOBAHUA OMOPH FPYHT IVIOTHO YTpaM-
BOBKIBAIOT, 4 OCAaBAeHHbIe SalAaiH MOLTATHRAICT,

TpoBOACYHEIA HAHAAN BHIOAHAIT M3 MATKOH CTAALHON OLHHKOBAH-
HOM (IHaMeTpoM 4 MM) WM HeolMHKOBAHHONK (AMaMeTpoM 5 MM) npoBo-
NOKM € AHTUKOPPOSHAHLIM TOKPLITHEM. YHMCI0 BUTKOB OPOBOIOKH 3aRHCHT
0T ee JHaMeTpa:

AmameTp TPpORONOKH, MM 4 5

910 BHTKOB 12 10 8

Kaablit HaHAax J0MKEH OXBATHIBATh TOABKO JBe AeTanH. Bee BUTKH
faHfaka AO/DKHK ObiTb PABHO HATAHYTH H IVIOTHO NPH/IETATH APYT K APYTY.
KoHIH TPOBOIOK 3a6MBAIOT B ApeRecHAy. BaHAA WIH XOMYT IOKPHIBAIOT
AHTHKOPPO3WHAHON CMA3KOH 10 IIpeJBAPHTEILHO OIHINEHHOM MeTa/UIHYe-
croil moBepXHOCTH. OTTAXKHE U3 KpyTHoll CTamH okpalmHeaioT. Tpocoryio
OTTKKY 3aMeHAIOT npH 20 % oSOPBAHHEX WM paSpYIIEHHBIX KOPPO3ueil
ITPCBOAOK TPOCA. JarHHBIIHE MPHCTABKH M OTIODH ¢ SKBMBATSHTHEIM JHAa-
METPOM MEHeE ACMYCTHMOTO 3aAMEeHSIOT.

PeMOHT ®enesofieToOHHLIX onop. Xeneso6eToHHEE 0MOPE TOAMEXAT
3aMeHe, ec/iH OHH HMEIOT JedeKTrl, NepeyHcieHHEe B Tabu. 17.2.

17.2. flepenTnl menezobaToHHbLI NP, THSYIOL|HX PAMOHTA

HereaoleToHHAA OOpa XapakTepHCTHKA AedeKTa, OpH KOTO-
POM ONOPa MOMIEKHT IAMEHE

Llenrprdyrupopannad BuOpupoBanHas | [lonepedHne TPEOIMHEI ¢ IMPHHOKE pac-

C HeHaNpAXeHHON H HANp AXEeHHOH KPHTHA Bonee 1 MM

ApMATYPOR

C HanpaeHHO npoBosogHoi W mpAgo- | [TomepevHHe TpemuHE ¢ ITHpHHOR pac-
BOiI apMaTypoii KpETHA Gonee 0,6 MM

Beex THIOB M KOHCTPYKIHIA Mpogonenne Tpenmun {gpe u bonee

B OJHOM CeYeHWH) ¢ IMUPHHOM pac-
kpurHn Gomee 0,3 MM, PakoBvHN

{bonee 20 x 20 x 20 mM) B BeToHe. 3Ha-
YUTEALHOE CMELEHHME KAPKACA apMaTYph
¢ OTHOIIEHHMH) K OCH CTOHKH

TTepea saflenkoit pakOBUHA W TPEIIWH NOBEPXHOCLTL HETOHA OYUIAIOT
OT IpsAsH, IEUIH ¥ oTCI0eHHd. CMagueaior MecTo pemonTa 10 %-HEM pac-
TBOPOM HOIMBMHHIALSTATHOH SMYIBCHH, 4 34TEM BTHPAKIOT (BMAIRIBAKIT)
B PAKOBHHY WM TPEMUHY DoMuMeplleMeHTHRE pacTRop. Yepes yac MecTo
3afie/IK¥ CHOBA CMavYHBAaiOT BOAHLIM PACTEOPOM SMYNbLCHH.

PeMOHBT NpoBOAOB. [1pH 06pHBE NPOBOOK B MPOBOAE C0IMM Ce9eHHEM
Ao 17 % cedeHHs TPOBOAA MOXHO DTPDAHMMHTHCH HATOKEHHEM Ha TTOBDER-
JASHHBbIF y4acTOK GaHAaMa, BLNONHEHHOrD H3 TOrO e MaTepHana.
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[Tpu GomsmmeM NOBPEXAEHNH YCTaHARNMBAKT COSAHHHTENLHYID My QTY.

MydTy H3rOTOBATIOT M3 O0BaIBHOrO coegunHmMTend 1 (pmc. 17.1) Toi
€ MApKM, II0 M NPOBOJ, M BHOMPAIOT HA OAWH PasMep MEHLIE, YEM
cedcHHE OpoBoAa. OBaIBHED coeTHHUTEL PaspesaloT Mo OCH, HafAeBaloT
Ha IIPOBOJ, IPeABApHTENBHO SauMCTHR A0 SIIecka, Tak YTobH MoBpexaeH-
HBIA Y9aCTOK C PA30PBAHHBIME NIDOBOAAMM IPHXOAICH HA ETD CEPEITHY.
MydTy oGxuMMaOT o MpoBoAy 2, KOHUK MydTH 6aHJAXMDYIOT H 3aTEM
IPecCyIOT MOHTKHEIME KACIAMY MM PYIHEIM FHAPOIIDECCOM,

Puc. 17.1. PesoHTHBbIR COEqWHMTERD:
1 — opansHLI coeAARTENS; 2 — MEONGRMIBHLE TpoRo; 3 — MPOBONOTHEL
GaHaak; 4 — EMATHEH OOPECCOEKH

CoeaHEHHE IO/IBHX IPOBOAOR BOSAYIIHHX JIHME MOXKET ObITh BRIOION-
HEHO ONEHM M3 CTeAYIONNX cuocoGoB: CKpYTROH MM HaloxeHEHeM SanzmKa
(puc. 17.2, a) ¢ nocnexymomeli nponaixoii (418 OgHOMPOBOMIOTHRIX Mea-
HEIX ¥ 2/HOMMEMEBHX IPOBOAOB JUaMETPOM 4...6 MM); C HCIIONE30BAHIEN
OBANEHEIX coeguemTeneif (17.2, 6 U 8); MnameyHsmMe saxumManvw (17.2, 2).

2

Puc. 17.2. CoepmneHne roNbix NPoBOAOE BOSAYIIHbIL INHWER:
@ — OFHOIPOBOAOTHEX cuocoboM ckpyTiH (caeen) ¥ Hanomenmen Gapaama (cnpasa);
6, 8 — MHOTOTPOBANOTHEIY ¢ MOMOIME coequHyTenet (f — cnocofion ofmaTing;
& — CcmocofoM CKPYTKY); 2 — IVIAMETHEM swxmMon; I — oposoy; 2 — Samgas;
3 — coepyMHuTEMS; 4 — InamKa; 5 — Goar; § — ralixa; 7 — npysonimman matita
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TpH coeIMHEHHH aAMHMHHEBHX MHOTOTPORMIQUHEIX MPOBOJAOR 3aKH-
MAaMH BHe 3aBHCHMOCTH CT HX THNA COeJHHseMEle NPCBOAa HeoOX0AUMO
OTPe3aTh oA NMPAMHM YTIOM, KOHUE TPOBOAGE M KOHTAKTHYIO MOBEpX-
HOCTE 3a3iMa (COSTUHHTEN) OIUCTHTE DEHINHOM M 339MCTUTE 0 METAM-
AMYECKOro BNecka CTAMBHOMA MEeTKOH M epPIIOM NOA CI0eM Ba3eirHa. [locne
3a9MCTKH [PA3HYIC CMa3Ky YAAJAHTh H €pPa3y ’Ke HaHecTH YHCTHELH cloi
BasennHa. [IpM HCMOAB30BAHMM OBANBHOTO COSAMHHTERA (cM. pHC. 17.2, 8)
IOCIeAHMH IooIe 3a9HCTKN HaABUIAIOT HA OfHH M3 KOHLIOB COSAHHAEMOro
mpoBoZa. KoHen BTopore npoBoja BBOJAT B COEJHMHHTENE BHAXJAECTKY.
Ha BeICTYNAKIIHE KOHLUH MpoBoAos 20...400 MM HaKNAALBaKT GaHADK.
3akpemieHHe COSAMHUTENS BRITONHAIOT OBKATHEM WM CKPYUUBaHHEM.

CoeuMHeHWe MPOBOACE U2 PAIHKIX METAJIOB HITW PAIHKY cedeHuil Jomy-
CKAETCA BHNOAHATE TOALKO H@ OMOPax MpH MOMOIMH TEPEXOAHRIX 3a3KM-
MoB. [IpH BHINTYYHBAHHHK B [IpOjieTe BepXHETo MOBABA TPOBOAA Ha ATHHE
6onee 100...150 MM Ha NMOBpeXIeHHOS MECTO HaKAAJBIBAKT PEMOHTHYIO
My¢Ty Aol 200 MM ik ABe Myd)TH MEHBLICH AJIHHE], YCTAHOBIEHHRIE
Ha paccTosEHK 20 MM oaHa OT JpYroi.

I1py ofpHEBe ABYX NPOBOJIOK B MpoBoaax Al6...A70 i TIC25 U Tpex npo-
BOJOK B MpoBoAax Al6...A25 NOBpeXeHHLI YyH1acTOK NPOBOJA 3aMEHAIOT
HOBBIM. HaTsKeHWe MPOBOAOE PETYINPYIOT B TeX CIyJYaax, KorAa rabapur-
HEIE pasMepkI JIMHMH B CTPEAH TIPOBEca He oTBedaloT Tpebopanmam [TY3.

[MepeTAmKY W peryMpoBKY TPOBOAOE BEITIOAHAICT B TEX CAYYaAX, Koraa
noa AeficTBUEM HATPY3KM HA NPoBOJ MPOMCXOANT MPOCKATLINBAHHE €To
B BA3KAX IITHPEBEIX U30TOPOB, 4 TaloKe NPH yBeMUdeHUH CTPekl IpoBeca.

PeMOHT MeTANHYIECKHX TPasepe. CROANTCA, KaK MPABWAO, K BOCCTA-
HOBNEHNIO aHTHKOPPOSHHHOI OKpackH, K 3amMeHe pa3bHUTHX H30MATOPOB
M TIPOBEPKe Ja3eMIeHUA.

Mognem Ha Kenez0BeTOHHYIO GNOPY AOMYCKASTCH ¢ IPHMEHEHHEM YHH-
BEPCAIBHHIX KOTTeH-1a30B CHCTeMEl TYISHEPTO MM C TEIeCKOIMHIecKoH
ABTOBEIIIKH.

PeMOHT paspaAHHKOB. PEMOHT TPYOYATHIX PA3PAAHMKOR 3aKIIOYUaeTCA
B IPOBEPKe COCTOAHMA BHYTpeHHEH TTOREPXHOCTH, HAMEPEHUH BHYTPEHHETO
AWAMETPA M BHYTPEHHET0 HCKPOBOLO NIPOMEXYTKA, 4 TAKKe B [IPOBEpKe
COCTOAHUA JAaKOBOTO MOKpORa $hubBpodarenuToBOi TPYGKH, MPOTHOCTH
KpeIUieHHs Ha Hell cTATBHHX HaKOHEYHWKOB, OPaBHUABHOCTH BE3aHMHOIG
pacnonokeHUs BHYTPU TpYBKH NeKTPpoAoR, HCTPABHOCTH YRAATENA Cpa-
GATHIBAHUS.

[NoppeXAeHHHH JAKOBHI MOKPOR TPYOKHM BOCCTAHABAMBAIOT, HAHOCA
Ha Hee ABa oA GaxkennToBOro gaka. OcnaleHHBIE HAKOHEYHHKN O0MH-
MAamT Ha prGKe CIIETMHANIBHBIMH KACIAMH HJH B THCKAX C IOMOINBI) ABYX
noaykoner]. [Iposepsiior ¥ ipU HeoBXOAMMOCTH PETYIAPYIOT EHYTPEHHUH
HCKPOBOH NIPOMENKYTOK MERAY CTEPKHEBHM H ILTOCKHM 3IeKTPOZaMHU.

VEexJaTcA B UCNPABHOCTH YkazaTens cpabaThBaHHs, MpeicTaRwaio-
mero cofol MOMOCKY M3 AaTYHHOIR (onbri. TIOBpeXASHHYIO MOJOCKY 3aMe-
HAKOT HOBOH, HATOTOBNEHHOH W3 THCTOBOMH AaTyHW TommuHOH 0,02 mum. [Tpo-
BREPAIOT TaKke BHYTPEHHHH JHaMeTp MyTOracuTeLHOTO KaHana M JnHHY
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BHYTPEHHEID HMCKPOBOTO IPOMEXYTKA DA3PAAHHMKA. OKOHIMB PEMOHT,
OKPAIIMBAICT HAKOHETHIKH TEPDHODI N Cepoii aMansio.

IIpu peMoHTe BMAMTOBHX pa3psaaEwukoR PBII npopepArnT NeAoCTh
IOKPHIIKH, IFIOTHOCTE YRAAIKYE BHYTpEHHUX AeTaneil. Bes ocoGoli Hazob-
HOCTH Pa3pAHHMK NPH PEMOHTE Heé BCKPHBAIOT. BCKPHBAIOT €ro TOIBKG IPH
HEYAOBNETBOPATENALERX PE3YILTATAX HCONTAaHWi. B aToM crydae mpose-
PHICT OEAOCTh BIHTOREIX AUCKOE M HCKPOBBIX MPOMEKYTKOB, HCTIPABHOCTE
HEOKMMHOM OpY:RMHEL. [[0BpeiicHHHE ST 3aMCHAIOT HOBHIMIL

IIpH cBopie TIATENBHO MePMETH3HPYIOT NOKPEIIKY PaspAAHVEA, ITo0H
3dIINTHTL BHYTPEHHHE AETAMM OT aTMOCQEPHRIX BO3ACHCTBHIA M TAKMM
o06pazoM COXpaEWTE CTa0MIBHOCT €T XapaKTEPHCTHIH.

17.2. PemoHT KaGenbHbiX NMHMWI

B kabempHEX ceTsx HauGoAee pacnpoCTpaHeHHBIMY TIOBPEKACHHAMHM
HBAAIOTCH: O0OTOpAHHE HAKOHETHWKOB; HOBPENACHHA COSTUHUTENBHNX
H KOHIEBNX MY(T; HAPYIIEHHE MepPMETHIHOCTH Kabens.

OfropaEme HAKOHEYHEEOR, [IOBpeXACHHNE HAKOHETHUK YAAIAIOT
€ IOMOINBIC HOXMOBKH., OKOHIICBAHHME ¥IUIE HOBHM HaKOHCIHMIOM MOXET
ORITH BHOTOAHEHO ONHMM M3 CAeAyIOmuX coocodoB (pHe. 17.3): anexrpoxy-
roBo, ra3oBoil WIH TEPMHMTHOH CBADKO#, NAaKOH H ONPECCOPRIBAHUEM.

Puc. 17.3. OxoHUEeBaHWE ANMDMEHNREELD Hon Kabenn:
@ — matiwoil; § — ceaproit; 8 — akpereHHEE HakoRETHME; I — WK npoBoAa
(xabena); 2 — acfecToBad MOMMOTKA; 3 — HAKOBESTHHK; 4 — ITANOTKA THHIICH;

5 — miaMA DAWTHHOI JIEMITH HIM A30B0HE ropenky; 6 — PacUaBacHEbIH OPHAIIH;
7 — acfecToBan nomomagka (axpan); 8 — oxmajETen.; 9 — dunoc; 10 — mpoBoncUHEAs
Memanka; 11 — mpoponograd npucagka; 12 — xokws; 13 — TepMUTHAR CIIMIKA;
14 — TepMUTHHE DaTPOH

IIpn yxoGoM cnocobe OXCHIEBAHHA € MIUIH kabemsd 1 Haio VIAIMTh M30-
JIAIHIC HA ZyAHY 45...70 MM B 3aBHCHMOCTH OT CedeHHA 3IH 16...150 nm,
TIETENLHO OTHCTHTE OTOJIEEHELL YIACTOK XHAEI OT ODOONTOTHOTD xabers-
HOTO COCTABA ¥ MPOYHCTHTE HAKOHETHRK M3HYTPH BETOIILE), CMOUEHHOHN
{eHIHHOM,



OXoRlEeBaHWe HWIH C TOMOIILK 3I€KTPOAYTOBOM ¥ TEPMHTHOH cBapkH
OCYIMECTRAAIOT CIeAyiomum obipasom. Hakxoneunnk 3 HafeBaroT Ha HUITY
TaK, YTOOR TOPEn MWkl BHCTYIAN HA 2...3 MM, YeTAHABNHBAKOT OXAAAM-
Tenb 8, Topell MWK U HAKOHETHUK ¢ BHYTpeHHeH CTOPOHBL CMAILIBAKGT
¢mocom BAMH. K BHCTYTIAIOMEMY KOHLIY XAMTH MOABOAAT YTOALHEIL 2AeK-
Tpod, KOTOPRIH AG/KEH MIOTHO MPMXMMATBCA K KHe. IIpH TepMUTHOMH
CHApKe TepMUTHOM crmivKkolt 13 moAkuTawT TepMHUTHBIN TaTpoHr 14. TIpu
pacILiaBleHHH MPORCKOAUT HeKoTopad yeafka pactUiasieHHoH Macekl, AnA
Yero B paciUIABJAEHHEA MeTa/Ll BROIAT NPHCAIKY — ANIOMHHHEREL cTep-
weHs, obMazansui GmocoM. OAHOBPEMEHHO HM HENPEPHBHO NMOMENIH-
BAIOT PACILIABIEHHYHO Maccy.

[ocne 3an0AHEHAA HAKOHEMHHKA PACIVIABIEHHOH MACCOH 40 KPAER pac-
IWIARLIIOT BepPXHIONW JACTh HAKOHETHUKA — BeHYHK. PacTuiapieHue npone-
XOAMT Ko o5pa3oBaHHA XMAKOH BaHHE, NOCHe 9ero BHOBL MPHCAKHBAIGT
ANIOMMHHEBRIHA TIDYTOK A0 3aNOAHEHKA MUAKOH BaHHEL. Eme pas npuca-
WHRANT ANHMUHHERHH OIpyTOK 40 ofpasoBaHMA HATUTHBa chepuieckoi
dopmMul. IIpH 3TOM pACILIABAEHHYIO Maccy NepeMeliMBaioT MeAaeHHBIMU
KPYTOBLIMM ABIDKEHMAMH. Ha 3ToM npoliece CBapkH sakaHIWBaeTcd. [locae
OXADLKASHAA OKOHIIOBAHHOH MIUTH OXAJUTENb § CHUMAKT, MECTQ CBAPKH
OYHOIAOT OT IMMTAKA H OCTATHOB (1).]1!0(‘.3 CTANMBHOH LL[ETKDI"{ H [IPOMEIBAXOT
G6eHauHOM. MecTo cBApKH MOKPRIBAIT HIOAUPYIOIMIAM JAKOM, CI0EM HAo-
AANFCHHGOH TEHTH H BHOBE JAKOM.

l'az0oBy10 CBAPKY BHITOTHAIOT € MCHONB3OBAHMEM ITpOnaH-GyTaHOBOMH
YCTAHOBKH, I TponaH-0yTaH cyKUT roplYell cMecslo. DJTa YCTAHOBKA
KOMTNAKTHa M yAoOHA B SKCTUTYATAIIMH, HO TIPH paboTe HeobXoquMo cobiio-
JATh MepEl MPeaecTOPOKHOCTH, NpeATIHCbIBaeMEle MHCTPYKINAMH. Tlepes,
CBAPKO# HallpaB/JeHHLIM IVIAMEHEM HArpeRalaT CPEeAHIOK JacTh HaKOHed-
HHUKAa, NIoCAe YE€TO B IJIaMA BEROJAAT NPYTOK ITPHIIGA. HaxoHeYHWKH BHIGH-
PAlT Ha QEHY CTYIEHSs Ooabiie cedeHMs XKWk, 9T0b6H ofecneynTs Heob-
XOAMMEIH 3a30p MeXAY HUNoH H CTeHKaMH HAKOHEYHHKA, 3a0MHAEMOro
PacIUIaBlIeHHBIM NPHITOEM.

[NoBpexaeEUa coeIHHWTENLAKY N KOHNEBRIX My$T. Bosnukaior
yame BCerg IMOCAe aBAPHIA B PE3YNETATE HEKAYECTBEHHOTO MOHTAXA, AedeK-
TOB M3OAANUY Kabeld UAK TIPOHUKHOBEHWA BIard. TIoBpeXAeHNA B Coelu-
HUTENBHBX MY(TAX TIPOHCXOAAT Yallle BCErO B PE3Y/IBTaTe 3NMEeKTPUHECKOro
mpeBoA MeXIy HWIaMK Kabeasa wiM (B cIydae MPOHWKHOBEHHA BJarH Mmox
060/104Ky) NOBpeXxAeHNA OACHOH U uAsHOH M3onAuny. B nepeuncnen-
HBIX CTY9dAX COCAHHHUTCIhHAA Mycb:ra NOAACHHT, KaK NpaBHio, 3aMeHe
Ha HOBYK. JedekTHYI0 MydTY BEpE3aloT M BMECTO Hee YCTAHABAHBAIOT
HOBYIO 3a CHET CIPAMAEHHS TIPOAMKEHHOTo Kabens, KOTOPHH AOMKeH
HMeTh 3anac no gause, MHorga, ecm Mydra Haxogures 363N KoHUEBOH
3a{ENKA U OTCYTCTBYET 3anac kabens, Heaecoo6pa3ng 3aMeHHTE BTOT y4a-
CToK Kalens Ha HOBHIA.

TIpH He3HAYMTENABHEIX MOBPEKACHHAX U3OIALHH WIH 060N0uKH kabend,
HAIPHMEP IIpH npofoe N30ALMH IV Ha Kopnyc My¢TH, KaOelb MOXKHO
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OTPEMOHTHPOBATE Ge3 3aMeHn MY(TH NPH YCIOBHH, YTQ WIQMALUHA
HE YBJIaKHEHA.

MydbTy IeMOHTHPYIOT, BRTIARLIIOT 3ANUBOYHYI0 Maccy, IPH JocTaToy-
HOM crabHHE KFUT MX pa3BOIAT, CHUMAIOT 3aBOACKYIC HIONALMIO M BOCCTa-
HARJIMBAIOT &€, KK TPH MOHTaXKe HOBHIX MY,

[IpH KANHTAABHHX PEMOHTAX KabeabHBIX JMHWH CTADBIE KOHIEBHE
MY})TH 3aMeHTIOT HOBBIMHE € TepMeTHaHoH 3aferkoil. B 3agenkax, BEmO-
HEHHEIX U3 STIOKCHIHOIO KOMIIAYHAA, MOXET HAPYIIUTBCH PepMETHIHOCTD,
a4 M3 HHKHEH WA BEPXHEH 9acTed WX HAYHET BRITEKATH MPOIHTOYHEIN
cocTaB. [IpH BRITEKAHMM NMPOIMHTOYHOrO COCTaBa M3 KOPellKa pasfenku
YY9aCTOK, MPHMBIKAIOLIIMIE K MydTe, Ha 40...50 MM B ofe CTOPOHH obeRH-
puBaT. [Tocne 3Toro KoHeI[ 3a/[eIKH H NPHUAEralonylo K HEMY CBHHI[OBYIO
WIH ANIOMHHKERYI0 0B0a0ouKy Ha paceroauuu 15...20 MM oBMATHBAIOT
ABYMS CNOAMH XJIOMYaToOYMaxHOH JeHTh], cMa3aHHON 3NOKCHAHNM KOM-
mayHAOM. JaTeM Ha KaGelb YCTAHARIHBAIOT PEMOHTHYIO (HOpMYy M 3ammos-
HSKOT €€ ANCKCHAHHM KOMITAYHAOM.

Eeny nponMTovHEIA COCTAB BEITEKAET CBEpXY, B MecTe BHXOo[a
MWL M3 3a1e/KH, IJIOCKYIO YacTh 3aJeKM M YUacTKH KMJI HA paccTof-
HYH 30 MM 339MINAI0T HOKOM WM CTEKITHAOH 6yMaroil 1 ofexMpHBaoOT
(TkaHbBID, CMOUEHHON B GeH3MHE WIHM AlleTOHE). 3aTeM YCTaHABIHBAIOT
PEMOHTHYH GOPMY H 3aMBAIOT ee STMOKCUAHEM KOMITaYHAOM.

Hapymenme repMeriaaocTH Kafeas. OGRMHO TPOHCXQANT B PeIYALTATE
MEXAHMYECKHMX NOBPEK/CHMI IPU MPOBEAEHHUH 3eM/iTHbx pabor. TepmeTim-
HOCTH Kafesa BOCCTAHARIMBAIOT B TOM CYHae, eC/H eCTh IoAHAA YBepeH-
HOCTh B TOM, TI0 M3WIALHA KaGend He MOBpeXeHA H Bllara B Kabeb He npo-
HHENA. TakoH peMOHT BRITOAHAIOT B CIAYIOEH Tocne oBaTebHOCTH:

YAAAHIOT 4AcTh 0BON09KH Mo 0fe CTOPOHE OT MECTd MOBPEX/ EHMS;
OCMATPHEBAIOT U HPOBEPAIOT BEPXHIO JEHTY NOACHOR HI0JALMH HA OTCYT-
CTBHE RIATH;

BHMOAHAKT PA3GOPTOBKY TORIOB 3aBoAckolt o6oA04KY; BOCCTAHARIH-
BAKT TepMeTH3annD Kabeas. JiA 3TOre Ha Oro/eHHMHA Y4acTOK HakAa b
BAKT Pa3pe3aHHyl0 BAOIE CBHHLIOBYIO TPYOY M moche 0OHBKY NpoNaHBaloT
OpOAOALHEL] OB M MEHKN, a Takke 3AMMBOTHES OTBEDCTHA [TOC/Ie 3al0-
HeHHA Tpy6H KabenbHoit Maccol;

coeauHANT 060M0UKy ¢ HpoHeil Kabend | 3arUToYaloT kabeb B 3aLIMT-
HRI} 9YTYHHRIH KOXKYX AN MTPOKAAAKH €T0 B 3EMIIIO0 WM B CMELHANBHYIO
CTANBHYIO TPYOY UL OTKPHTOM HPOKIAKH.

Eeny BAAra NpoOHUKAA B M3OMANUI0, TTOBpekAeHHEINA yHacTok Kabens
BHPE3AIOT M BMECTO HET'O MOHTHMPYIOT BCTABKY M3 Kabena aHaloTHIHOMH
MapKH. MMHUMANBEHAA ATHHA BCTABKK 110 YCAOBHAM Y¥ACOCTBA MOHTaXA
coctapnfaeT 3 M. B mecrax coeMHEHHA BCTABKH © KaeaeM MOHTHDYIOT
AB¢ COeTMHHTENbHHe MydTHL. [lo o6eHM cTOpoHaM MYyQ:TH MPH OPGKAaZKe
B 3eMJIEO AeAAOT 3amac Kabensa B BHAEe BONHooBpa3HOTO narHba (amekn).

B cxydae 3IekTpUYecKoro npobos M20AALMA DM OTCYTCTBHM TIOBPEK-
JeHHs TOKONPOBOJAAIIEH KUK PEMOHT MOXHO BRITIONHMTE Gel3 paspezaHun
3#0U1 Kabend, T. €. ¢ MOMOoWbio GeckieMMHOH MyQTEL. [1A 3TOro HeoGXOAMMO
yBeZMTECa B [OJHOM OTCYTCTEHMH BAACH B H3OJALMH U HAJMYHM 3amnaca
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KaHed, MOIBOAAIOIIETO PA3RECTH HHJIE H BHTIONHHTE NOAMOTKY AederTHOMH
u3o/uHy. Jius repMeTHzanHu Kabead 3aKiaZHEBAI0T B CBHHLOCEYIC TpyDy,
3AMHBAOT KaBenbHol Maccolf M T. 4. ITH ONepalHdH BHIOAHAIT B TOM
e MOpAAKE, YTO ¥ IIPH PEMOHTE CBHHLOBLIX ¥ AMIOMHHHEBEIX 000/1049eK.

17.3. Onpenenenne Mect noBpexaeHWil Ha KaGenbHbIX ANHUAX

[MoepexaeHna kabenell MoJpa3fefAIOTCA Ha CIeIYIOIHE: 3aMEIKaHHe
Ha IEMAD OAHOH ¢A3kl; 3AMRIKAHUE ABYX WIH TpeXx (a3 Ha 3emiano auio
Mexy coboit; ofipbiE ofHOH, ABYX WIH TpeX (a3 ¢ 3a3emiieHHeM WK Gea
3a3eMIeHNA; 3AIMKBAIOIMMH npoboil M30MAUNH; CIOXHEE MOBpeXIe-
HUA, TpeACTABAAINMHNE cofoi KOMOHHALMH U3 BRILIEYTIOMAHYTHX BHAOR
NOBPEEACHHI.

Jana onpegeneHun xapakTepa NOBpeXkAcHNA KaBelbHy10 IMHHUIG OTRIIIO-
JAIOT OT ACTOTHMKA DHTaHuA. (T Hee OTKMOYAIOT BCe MEKTPUIPHEMHIKA
H ¢ obomx KOHIOB NPH IIOMOIMH MErAOMMETPA ITPOBEDAINT COIMMPOTHBIAEHHE
HM3ONALMH KAKAOM TOKOBEAYLOEH MHARL (110 OTHOLUEHHIO K 3EM/IE B MEXIY
KaxAoH MTapoi JKHA) W yHeRIal0TCA B OTCYTCTBHH 00pLIBA TOKOBEIYLIHX HCUI,

[Mocae onpeaesieHUA XapaKTepa OBPeXAeHNA KabenpHOH JMHAN BHOH-
panT MeToll, HauGonee DOAXOAAMME AN onpefeleHUA MecTa MOBPEE-
HHA. B NepByIo oYepeab ¢ MOrpelHocThlo 10...40 M ONpeaetsioT aoHy,
B PaHUIIAX KOTOPOH pacnofoXeHO MECTO OBpeXAeHHA, A 3ToTO mosb-
3¥IOTCH CISAYIONMMH OTHOCHTENTEHEIMHA METOAAMK ! HMITY/IBCHRM; METOAOM
KoleBaTenbHOTO paspana; NeTTeBHM; eMKOCTHEIM. MecTo MoBpemaeHUa
HEMOCPEACTBEHHO HA TPACCE YTOYHAKT AKYCTHYECKHM WIH HAIYKUMOHHEIM
METOIOM,

HMoymbeBeA MeTog. OCHOBAH HA MOCRUIKE B IOBPEKACHHYID THHHK
30HAMUPYIOIOETO HAeKTPHIECKOTO MMITYIbCA (CKOPOCThL paclpocTpaHeHH
AMIy7Ieca v = 160 M/MKC) H H3MepeHHH HHTEpBaaa MeXAy MOMEHTOM
IOAAYM HMITYNBCA ¥ MOMEHTOM NPHXOAA OTPAKEHNHOIO MMIIYIILCA OT MECTA
noepexieHua B kabene. Ha paccMoTpeHHOM MPHHLIKIE TIOCTPOEHB! TIPH-
Gopu HIKJI-5, P5-1A. IIpH MMIOVALCHOM MEeTOAE MOXET GHTL HE TOMBKO
H3MEPEHD paccTOAHME A0 MeCTa ITOBPEXJeHHA, HO U OITpeA£Ied XapaKTep
Aedexra.

OT MeCTa KOPOTKOTO 3AMBIKAHMA HMIYALC BO3BpAllaeTeA ¢ ofpaTHoM
MOAAPHOCTEIO, OT MecTa 00pEIBA — ¢ TOMH ¢ MOIAPHOCTBIO, 9TO H OCAAH-
HEII B JTMHFO HMITYIIHC.

Paceroanne 40 MECTA NOBPEMACHAA

I, = %=30t,, (17.1)

rAe t, — Bpems NPOXOHKASHHA HMITY7IBCA A0 TOYKH MOBPEXALHNUA H oOpaTHO.
[IpeHMyIIEcTBO UMIYILCHOTC METOAA COCTOMT B OTCYTCTEMH KAKHK-THGO
nepeKiaioueHH Ha NpOTHBONONOKHOM KoHLe kabens. TlpucoeMHEHMe
npubopa K IHHAHY MOKET OLITh PA3IHIHEIM (pHc. 17.4). XapakTep MOBpPEXK-
AcHHA NPeABAPHTENRHO ONPEAe/AeTCA TPAAMLIMOHHBIMK CIOCOBaMH.
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Puc. 17.4. NpucoaguHeHue npubopa Ana HOILTaHKA KaSaNbHbLIX NMHKREA
K INHMM NPH PasNHYHbIX CTYYanX nospexpeHn:
a — TpexdasHoe 3AMEKAHYE HKHL HA 3EMIID; § — KODOTKOE JaMEIKAHNE JBYE JEIT;
& — O0pHE ABYX MU 2, §, € — 3AMBEKAHNE HY SEM/IEC OAHOH MRIVIH

Merog xonefarensH0ro paspaga. JTHM Merogom (puc. 17.5) onpege-
JIAIOT 30HY MOBPEXAEHWA KabeJhHON AMHAY NPH 3AIUIHNBAIOIHKX Tpo6oax.
[Ipn HaMepeHpy XAOEIBHYIO JMHMIO OTEAIOYAIOT ¢ 000MX KOHIIOB M Das-
poxaroT. OT HCIBITATEMbHOM YCTAHOBKH BHICOKOTO HAIPAKEHWA MOCTOAH-
HOTO TOKA HA NOBPEXCHHYIO %y Kalens NojalT HampmKeHue paspaja,
[TEEHO OOAHUMAS €T0 A0 HATIPSoReHNd Tpobos MoBpexAeHHOI Haomammy,
HO HE BBl 3HAYEHWA, JONYCTHMOIC HOPMAaM¥ MPO(IIaKTHIECKITR HCIIR-
TAHMIA U AAHHOTO BHAa Kabenan, B moMenT npofica B MECTe HOBPEXACHHA
BO3HMKAST MCKpa, ofIafaoman HeGob M NepeXofHbM COPOTHRICHEM,
u B Kafejie TPOMCXOAMT paspaz konefaTensHero xapaxrepa, Bpema koaeGa-
TEMEHOrO PaspAAa MAMEPAIOT OCIAUIOTPadoM ¢ OFHOKDATHON pasBepTKOH
WIH MIWUTHCEKYHAOMEDPCM, IPHCOEAMESEMEIM 9EPES AEWTENb HANDMRKEHHA.
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Puc. 17.5. Cxema ONpogeneHnn MeCcTh NOBPEANACHAN MEeTOOM
xonebaTenpHOrO pazpaga;
1 — BHICONOBOMILTHAA MCIEITATENMLHAN YCTaHOBKA, 2— AESNHTENE HATIRISEHA,
3 — npubop; 4 — Demk: MycKa; 5 — ek OCTaHORa; 6 — MECTO NOBPERASHN;
7 — ceEHIOEAT obonoTka; § — mm kalemt; [ — paccToaHMe o MECTa TIOBPEK eI
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MunnnucexkyHAOMED H3MepAET BpeMA e PROre NOAYNepHoaa konedaresk-
HOT'O pas3pAza, a ero MKaaa oTTpagyMpoBaHa B efHHALIAX INMHE (paccTon-
HHUE A0 MECTA NOBPEXXACHMA).

MeTnenoit MeToN. TIPUMEHSIIOT ETO IS OTIPEAETEHHAS 30HE MOBpPEXAe-
HHA KabemhHOH IMHUM B CMyIaaX, KOT/A XHIA ¢ IOBpeX AeHHOH M3oaamHett
(3aMEIKAHHE Ha JeMITH0) He HMeeT 06pHBa H X0TA BBl OfHA W3 XKHII HMEET
XOPOLIYIO HAIMLALHNK. 3aKAKTATCA TOT METOd B HelocpeAcTBeHHOM
H3MepeHWH € NOMOLIBID H3IMEPHTEABHOIO MOCTA COITPOTHBACHUA NOCTOH-
HOMY TOKY YJaCTKA NOBPeXAEHHOH XINE (0T MecTa U3MepeHHA JO MecTa
HOBPEKAEHNA) .

HaubBosnee 9acTo NeTieR0i MeTOA NPHMEHAIOT NPH HefOABMME AIH-
Hax xkafenel (MaHM HeGOJBIIMX PACCTONHHAX A0 MECTd IOBPEXAEHHUA
L < 100...200 M 1 Gonbiux nepexoAHux conpoTHereHHax 1000 < R <
< 5000 OM, ¥OrAa HENMPUMEHWM APYToH MeTod. [TorpeimHOCTE onpeaene-
HHA MECT NOBPeKAeHHH cocTarmieT He 6oaee 0,1...0,3 %.

EMKOCTHBIA MeTo. VICTIONL3YIOT ero AMA onpejeneHus 30Hbl MOBPEX-
AeHBA, Korda o8opBaHE OZHA WIH HeCKOABKO XMW Kabend, IpH colpo-
TURIEHWY W3OIAIHA TTOBPEeXACHHOH WWIH He MeHee 5000 Om, TTpHHIMT
METOAA 3AKAOTAETCA B HAMEPEHHH eMKOCTH 0G0PBAHHOTO YYACTKA JKHAE
Kabena C (EMKOCTE NPONOPUMOHANLHA ATHHE Kabena A0 MecTa TIOBPEXKae-
HHMA) W COMOCTABACHHMH €€ JHAYEHWS C YASTBHOW EMKOCTBIO LEI0H Heno-
BPEXIEHHOMH b KaOes.

AKycTHYRCKHME MeTOh. JTO OAMH M3 abCOMOTHRX METOA0B. [IpHMEHAI0T
er0 A1 Onpeene s MecTa moforo BHaa noBpexaeHnd KabensHoi nuHun
HeTocpeeTBeHHO Ha Tpacce. HempeMeHHOe YeloBHe NIPHMEHEHUS 3TOTO
MeTn/[a — BO3MOMKHOCTh CO3JJaHHA B MecTe MOBpeXAeHHI MCKYCCTBEHHOTO
IMEKTPUIECKOTO paspAja, OpPOCAYIIMBAEMOIC © NOBEPXHOCTH 3eMAH WK
EOARL IlepexogHoe cOMPOTHRAEHHE R, B MECTe NMOBPEKAEHHA AWDKHO ORITH
50}][:1.]]& BOMTHOBOT'O COHPO'.I'HBJIEHHH I{aﬁe.rm rn. Tonexo I'IPH 3TOM YCIOBHH
MOXXeT BOHHKHYTE HCKPOBOH paspaz. Bomosoe conporreaenne kabeas (Owm)

t=vL/C, (17.2)

rie L v C — HHAYKTHBHOCTE H €MKOCTEB Y9acTKa KabeapHOH AMHHH
A0 TIOBPEXASHUS.

[1pu BORHMKHOBEHHH Pa3pAia B NOBPeXAEHHOM MecTe OJHOBPEMEeHHO
¢ JIEKTPOMATHMTHEIMH KOAe0aHHAMI BOIHMKAET 3BYKOBAS BOJHA, KOTO-
PYIO MOXHO TIPOCTVINATE Ha TIOREPXHOCTH 3eMny. HauGonkimeit 6yaeT cikl-
MMMGCTB HETIOCPEACTBEHHO HAZ MECTOM IOBPEX/ICHHA Kabend.

B KavyecTBe reHepaTopa HMITYIbCOB MCNONB3YIOT OOBIYHYH HCIIBITATEb-
HYIO YCTAHOBKY BBHICOKOTO HaTpsXeHHs NOCTOAHHOTO TOKA, B CXEMY KOTO-
poli JOTIONHUTENLHO BEGAT 3APSAHYIO eMKOCTE M paspsaaHHK. MeToa npu-
MeHUM ITPH METANTHIECCKOM COEIWHEHHH MWK C obonouxoit kabens (wm
MY(QTH) H OTCYTCTEHN HCKPOBHX Pa3spAAOE B MECTE OOBPEXIEHHA B Kalelb-
HOW THHHHM,

Hegyknwouaasii MeToy. JTO Takke ofMH W3 ADCONIOTHHIX METOZAOR
ONpEASIEHUH MECTA NOBPENKACHUS KabeNbHON AHHUM HENOCPEACTBEHHD
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Ha Tpacce, OCHOBAH Ha NMPHHUMNE YAABMHBAHHUA MATHHUTHOTQ TOAA Haj
kabenemM, cOIJANHOrO TOKOM 3BYKOBOM (TOHANLHOI) 9ACTOTHI, IPOMYCKae-
MEIM ¢ KaBenbHON THHHM.

Huayiaimonnnti MeTos ofecnequBaeT BRICOKYIO TOUHOCTE ONpeleneHud
MecTa NoBpesAeHIA. [[orpellHoCTh coCTARIAET He 6anee 0,5 M. Ero nipH-
MEHAIT B CAYYAAX, KOTAA NEpEeROAHOE COMPOTHRACHHE B MECTe NOBPeXKIe-
HHA He npesbinraer 20...50 OM. HefocTaTok criocofa cOCTOUT B TOM, UTO
MM TDPYAHO OTNPefeINTh 3aMbikaHKe oAHOH WHALI Ha ofoncuKy rabens.
HHAYKIMOHHEIM METOA0M MOXHO ONpeAeiNTh MeCTOHAXDHAEHHE TpacCH
U TyOHHY 3aneraHuA kabens.

17.4. llpaeruna 6e30nacHOCTH NPH BHINCAHEHHW PEMOHTHBIX patoT
Ha BO3AYWIHbIX H KabenbHbX NHHKAX NeKTponepeaauu

[IpH peMOHTHHX pafoTax Ha BO3AYIIHKX JHHHAX BHITOAHEHHe MHOTHX
onepal.mﬁ CBA3AHO C MOABEMOM Ha OIOpPY. B cBA3H € 3THM HEOSXO,HHMD
cofmozaTts Bee paswaa GesonacxocTy ripy paboTax Ha BecoTe. K Takum
paBoTaM ZoTycxaoTea THLla He Moloke 18 JeT M mpoleamie creluas-
HHIT MEeZOCMOTP Ha TOAHOCTL K paboTaM Ha BEICOTe WIH BEpXONasHEIM.

YeTaHoBKA H CheM OCBETHTEABHOH APMATYDH, MKadoB M aNNapaToB
Maccodt 6onee 10 KT BHNIOMHAETCA ABYMS TMIAMWA WAH OAHMM, HO C TPHMe-
HeHMEeM CTIelTHaALHBIX MEXAHHAMOB WIH TIpHcTocoGneHuii.

K peMOHTY KaGeAbHBIX AMHUH JOMYCKAIOTCA MOHTEphI-KafenbuKH
nocae ofyieHMAa M OpOBepPKM 3HaHHUI no GesonacHEIM MeTogaM paboTel
¥ TIONY9IEHHUA COOTBETCTEYIOIIErO A0KYMeHTA. Packonky TpaHIIeH WM KoT-
J0BAaHA B MECTAX [MPOXOXKAEHIA Kabenel HAZIO BECTH BPYYHYIO [IPH IOMOIIH
nonate, cobmoaan ocobyio 0cTOpOKHOCTS HATHHAA ¢ DTybuHu 0,4 M. Kot-
AOBaHH (0cOBeHHO PAYGOKHE) JOMKHE! SHTL MPOUHO YKPEIUIEHE H Orpak-
A€HEL, & B HOYHOE BPEMA OCBEMEHH HOHAPAMH € KPACHEM CTEKIGM.

B MecTax nepexofa Ha/| TPAHIIEAMM AODKHE ORITE YCTPOEHR NEMWexo/)-
HEIe MOCTHEHM. [Mepernagka HAIH cABMTH Kabenedt 1 MydT AoMycKaOTCA, KaK
NPaBUIQ, TOBKO NMOCTE HE OTKIYEHHA.

Ocoboe BHHMaHKE HeoOXoAHMO 0DpPaTHT Ha IepeMemeHne KabeIbHbIX
GapalaHoB, UX KpeIuleHHe TNpH pasMoTKe Kalend, MPH NOTPY3Ke U pas-
rpy3Ke.

Ocobyio 0TIaCHOCTE MPeACcTABIAIT PAGOTEL TG MOHTAXKY KOHLIEBHIX 3aJe-
AOK M COSAMHHUTEALHBIX MydT ¢ MpUMEHEHHEM NMAUTBHBIX JaMIT, Fa30BEIX
ropejoK, TepMHTHHX [IaTPOHOB, [IPY CBapKe. DNOKCHAHAA CMOXa, pac-
TBODHTENH U 3ATHBCYHBIE MACCH — 3TO TOKCHYHEIE M TOPIOIHE MATEpPH-
ansl. [MoaToMy mpH paboTe PYKH 3AMMINAKT CIEIHANRHEIMH TTEPYATKAMH,
a I7a2a IPY CRapKe — CMelHaNEHBIMA GUKAMM C TEMHEIMM CTEKNAMH.

OcobeHHO OCTOPOXHC HeoOX0aMO paorpeBars ¥ NEPeHOCUTh pasorpe-
TYH KaheNbHYI0 MACCY, MMEIIYIO B PACTUIARICHHOM COCTORHHH BRICOKYH)

TEMIIEPATYDY.
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T'azopne mponaH-ByTaHOBHE, alleTHIEHO-KHCAOPOAHRIE HITH DEH3HH-KHC-
AOPOAHLIE YCTAHOBKH AG/LKHE! OHTH YAATEHH Ha HeobX0AMMOS paccToAHMe
OT MecTa paboTh. [Morbioratue STHMH YCTAHOBKAMY paspeliaeTes ofyueH-
HOMY MEPCOHANY B COOTBETCTRHM ¢ ASHCTEYIOMMMY TPARMIAME.

CneZyeT NOMHKTE, YTO OTKPHTO TIPOJOKEHHEe Kafeu H3-3a ropiode-
CTH KaOeAbHEIX MaTePHATIOB MOTYT GRITE IPHYHHOH BO3ropanmii, oco6eHHO
B TYHHE/MAX H CAyGOKIX KaHAnAX.

K paforaM Ha KabeNBHHX JMHMAX ZOITYCKAIOTCH IEKTPOMOHTEPHI,
mmewmpe I win I creneny kpaymduxanny. Oun npueTynaier k padore
Mo YCTHOMY HIH TeJedOHHOMY PACTTOPAKEHHIO ¢ 3AMNCHID B XKYPHANE.

Jlaa BHMoMHEeHHA paboT Ha Tpacce kabeanHoll TMHUKH HeobBXOAHMO:

a) OTKAHYHTh Kabelh, B TOM YHCTe H HYAERYH Ay (TIPOBOA), OT AMeK-
TPOYCTAHOBKH C o0enx cTopoH; 6) y0eANThCA B OTCYTCTBHH HaNpsDXEHNA
Ha BCeX XWIaX H BHBECHTD IUIakaTH «He BraiodaTs! PaboTaioT mogn»
Ha ofouX KOHUAX kabed; B} Ha OTKIMeHHHe PYBUIEHHKH HANOXKHTB
M3QIHMPYIOLIHE TPOKJIAKY, CHATE MIPEJOXPAHNTENN, 4 WKAQH ¢ pySuasHu-
KaMI, aBTOMATHIECKIMH BETIOYATENAMHE H NIpeOXPAHHTEAMH 3allePETh
Ha 3aMOK.

Ecii kabelb cAY®HUT eIMHCTBEHHOH NMHKeH, muTapled noTpe6uTens
(ABMTATENE W T. I1.), TO BCE 3TH ONEPAIMH MOXHO BHIOIHATD JHMIIEb Ha KOHITE
CO CTOPOHE HCTOYHHKA [IHTaHHA. RazemMaaTe kabens He o0f3aTeIBHO.

Tpexkae YeM NMPHCTYNHATL K PEMOHTY Kabeds, HeoOX0gUMO YAOCTOBE-
PUTHCA B TGM, YTO 3TO UMEHHO MCKOMBIE kabenb. Ecmm kabenn mpookeH
OTKPLITO, TO YUACTOK, TOAASKHANIHE PeMOHTY, ONpPeAeNsoT MyTeM BHAY-
ANBHOTO NPOCHCKHBAHMA; eCNv Kalels MPOAOXEH B 3EMAE, TO CBEPAIOT
¢ 9epTexaMH Npokitamai. ECGM HeT no/HoH YBepeHHOCTH B IPaBHWIBHOCTH
onpeAeTeHHA TIOANEKAMEro PeMOHTY Kabens, To IpAMEHSIOT CieInanbHEe
HMHAYKIMOHHHE annapat (kabexenckaren).

OTKpETHE My($TH YKPEIUIAIOT HA [IPOYHOI AOCKEe, ICABEINEHHOH IIPH
MOMOIIH POBOJICKH WIH Tpoca K [IepeKUHYTHIM Yepe3 TPaHImew Spycam.
Tlepea pa3pe3aHHeM kabenell, NPoAOKeHHEIX B 3eMAe, YOeKAalOTCA B OTCYT-
CTBUH HAMSTKEHUA TIYTEM MPOKONA ¢ OJHOBpEMEHHEBIM 3a3e MIeHHEM 5.
METaJUIH‘IECI{YTO 9aCTh HpHCl'IDCOﬁJ]-EHHH AJH NPpOKATMBAHVA 383 MAARIT.
TIpoKON HYXHO AeNaTh B AMAIEKTPHYECKHX [TEPYATKAX, TPeA0XpaHATE b-
HEIX 0YKAX, CTOA Ha H30AHPYIOMEeM OCHOBAHWH.

Pazpesas kafenms, HOMOBKY JepHAT 33 JepeBsTHHYIO PYROATKY, He Kaca-
ACh METAAMHYECKIX 9acTell, HoxoBKa Ao/mKkHA ORITE 3asemnena. Ecoum nepes
Peskoif mpokona He GEUIO, TO Bclo paGoTy BHMONHAIOT B AHINEKTPHYECKHK
NEPYATKAX, MTPEAOXPAHHTENLHEBIX OYKAX, CTOA HA CYXOM A0CKe.

[IpH BCKPHITHH MY}QT TAKKE NPHHHMAKT MEPH NPEAOCTOPOKHOCTH.
Mocne BekprrTHa MyQTEL eme pa3 yOexa0Teo B OTCYTCTEHH HANPSDKEHW
(cnenMaTbHBIM WHEHKATOPOM VM BOJIETMETPOM), CPE3AIOT W3OALIHIO 3a3eM-
NeHHEIM HOKOM, 4 3aTeM HaKOPOTHO COSIHHAROT JITH Mexay coboil. Jlans-
He#myEo paboTy BRITOMHAIOT 63 TPUMeHeHUA TIEPUATOK, OTKOB H KOBPHKOB.

Ha ocMoTpe ROIOAIER, KOUIEKTOPOE M APYTHX KAaBeNBHEX COOPYXEHHH
ACDXHE paloTaTh He MeHee AByX JAull. Ilepea Haganom pabOTH UM HeoH-
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XOAMMC YOSAUTRCA B OTCYTCTBHMH TOPIQYHX M BPEAHKIX AJIA ARXAHWA TA30R
B THX COOPYXeHHAX. KaTeropudecky sanpelaeTcd IpoBepATh OTCYTCTBHE
raszol NpU MoMoms OTKPETOrG orHA (2abpackiBaHHeM FOpANHYX cNUYek,
IAK/AH K T. 11.). ITO MOKET BRI3BATE TOXAp. J1H NMpOBEPKH MPHUMEHAOT CIie-
UHAJLHEG TA30aHANH3ATOD WIH PYAHIMHYIO JTAMITY.

Y6emHBIIHCh B OTCYTCTEMH OPIOYHX a3os, Ha JHO KONOAUER OIYCKAOT
3a%OKEeHHY0 cBedy., EwiM cBeva racHeT, TO 3T0 CEHACTENBCTBYET O TOM,
YTO B KOJOANE ecTh Auokcwy yraepoga. [pn ofuapyxenum raza B Kono-
Ael] HaTHeTalOT YHCTHH BO3AYyX YCTAHOBJAEHHBIM CHApYKHM DYYHEIM UM
MMEKTPHYECKUM BeHTHWIATOPOM, KOHell pyKaBa OT KOTOPOro JONKeH ShITh
Ha PACCTOAHMM 25 ¢M OT AHA.

[epexnarBaTh, CIBHTATD, IEPEMEMATh KaGeIH MOKHO TIOUIE MX OTKITHO-
YeHHWA H 3a3eMeHudA, Kafean, HaxoAAmMPeCA IO/ HAPAKEHHEM, AOMYCKa-
eTcd NepeMellaTh Ha PaccTOAHME A0 5...7 M [PH CASIYIOIMHX YCIOBHAX!
a) paboTa BLIMONHAETEA NO HAPAAY KBANUPHUMPOBAHHEIMYU pabouuMu;
6) remneparypa kabensa Re mke 5 °C (278 K); B} xabeym oxono MydbT At
HCKTIOYeHNA YPe3MEPHOTC Maruha 3aKpelvieHs Ha AOCKAX; T) NOBEpPX AU3-
JIeKTPHIECKHX MepYaTok ANA 3AIMNTE HX OT MEXaHHIeCKHX MOBpeiIe it
HaJeBaloT OPe3eHTOBLIE PYKABMIH.

Ecam ITPpH H3MEPEeHWH CONIpOTHBAEHHA HAOAAIHHA MeraoMmMeTpoM IIpo-
THBONOAGHHLIH KOHEI Kabe/d HaXoANTCA B IOMEMEHWH, e NPOBOAATCA
ApyrHe paboThl, Ha BpeMa UCTBITAHHHA TaM CTaBAT HabAwAaKoWero, KOTo-
pHIit He MoAmyckaeT k Kabemo atoaei.

[oene OTKMIOYEHHA HCTTHITATENEHOTO HATTPSOKEHHA Kabent LoJIro CoXpa-
HAET 3MeKTPHYECKHIH 3apaj, ONacHH A H3HH YeJoBeKa. ToaToMy IpH-
KacaTbeA K kabemo sampemaerca Ao Tex mop, MOKa oH He GyJeT paspsseH.
Jnda paspaary kaxaylo KUy kabesl coeJHHAIOT ¢ eTo ofonoukoit (3aszeM-
AAIQIUM YCTPOHUCTBOM).



Inasa 18
PEMOHT PACNPEAENUTENbHBIX YCTPOMCTB
HANPAXEHWEM BbILLE 1000 B

18.1. (poxu npoBeieHUA U onpefienenue 06bLEMOB peMOHTa
pacnpefieMTenbHLIX YCTPOMCTR

B mponiecce 3KCIUIYATAIINH 3MeKTPO0SopYA0BAHUA BRIMONHAOT TeKYTITHI
M KAITHTAALHBIH PEMOHTHL

Tekywguill pemonm — 3T0 MMHHMANBHELA 10 06BeMy peMOHT, IPH KoTo-
POM IIyTeM 3aMeHEH OTAEABHOM, KaK NpaBuAo, HeSombmoH AeTaiH WIH
PeryIHpOBKM JleKTpoobopyZoBaHWA NPOIJIAIOT CPoK erc paboTH o oye-
PeAHOro TeKYINEro WIH KalHMTaABHOro peMoHTa. IIpH TeKyIeM pPEeMOHTe
YCTPaHAIT AeeKTH, BHABEHALE B0 BPEMA OCMOTPOB,

B mrpollecce TEKymero peMoHTa PacTIDEJENHTENLHHX YCTPOWCTE AENaoT
CIeAymee: a) OCMATPUBAKIOT Bee oflopyoBaHKHe M 9UCTAT ero; 6) YucTaT
NOMEMIEHNE; B) IIPOBEPHIOT KPEIUICHUE M NOATSDHKY KOHTAKTOB OIUHHOBRH,
3AMEHAIOT TOBPEXAHHBE UIONATOPH, T} NPOREPAIT PafoTy BRIKATHARIX
KaMep KOMILUIEKTHRIX pacnipefleNHTeNBHEIX YCTPOHCTB W YCTRAHAKT 3aMe-
YeHHEE AeeKTH; 1) IPOBEPAIOT 3a3eMIACINe: YCTPOHCTBO H OTBETBAC-
HHA OT HETO K anmapaTrype; €} NPOEepAIOT 3alIUTHHE peieiiHbe ycTpoii-
CTBA W H3MEpHTeNEHEIe TIPHOOPH; ) 6epyT MpobH Macaa U JOAHBAICT €ro
BO BCE MaCJOHAIIOMHEHHHE aTapaTH.

B ofbeM kanumansHo20 peMORMA BEOAAT:

4) KOHTpOTE 33 COCTOSIHHEM BEOAOE H BHYTpeHHEH HAONAIUH BHKIHYA-
TE‘.T[Eﬁ, NPOBEPKAd COCTOAHHA [IOABHAHBX H HENMOABMHHBIX KOHTAKTOB]

6) mpoBepKa HAAEHHOCTH KPEIVIEHHA KOHTAKTOB, KAMED, PEWETOK, TIPH
HeoOXOAMMOCTH CMeHA KOHTAKTOB H JYTOTACHTENEHLIX YCTPOMCTE;

B) KOHTPOJb 3a COCTOAHMEM YacTell MpHEOAA BHKIIOUATENEH, IPYXUH,
BonToB, raeK M MPUBOAHOTO MeXaHW3Ma, TIPOBEPKA BIITIOUEHUA H OTHNIO-
9eHIA BHIUTIOYATEEH, peryivpoBKa KOHTAKTOB BREJTIONAaTeNeH Ha aaHo-
BPEMEHHOCTh BIUTIOYEHHS, OCMOTP KPEIIIEK, HAKOB, TIQABEMHRIX YCTPOWCTS,
BEIXTOITHEIX }’CTPOﬁCTB, npefoXpaHHTEeNBHEX KJAATTAHOB, CHIHANLHEIX
¥ GNOKHPOBOYHEIX KOHTAKTOB M maitl, pasbopka, npouncrka v cOopka
KOHTAKTOR U 1Iai16, a Taloke MACTIOMEPHOTD YCTpofeTRa, AOMUEKA, 3aMeHA
¥ OUHMCTKA MACcia;

r) OPOBEPKA COCTOAHMA MOLBMMHBIX H HETOABYHBIX KOHTAKTOB BBIK/TH)-
yaTenel HarpyaKH H HaJSKHOCTH MX KpelUTeHHA, BIUTIOMEHHA BRK/MOYaTeNd
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HarpyakH, BXOXAEHHA BeeX (a3 B FaCHTENBHYIO KaMepy, TPOREPKa LITYTIOM
HAJAESIKHOCTH COOPKH TaCHTENbHOH KaMepH M OTCYTCTBHS 3a30P0E MEKAy
NOAYKAMEPAMM, IPOBEPKA MPYKUH, SOITOB, racK, WIUIHHTOB, COCTOAHHS
NPUBOAHOrD MEXaHH3Ma ¥ paboTH NPHBOJA, UCIIPABHOCTH MeXaHH3IMa
ABTOMATHYECKOID OTKMDYEHHMA BEIIIOYATENA HAPY3KA NIDH TleperopaHny
IIARKWX BCTABOK NMpeJOXpaHuTeNel, OCMOTP CUTHAABHKX M OIO0KHUDOBOY-
HEIX KOHTAKTOR M a6,

[LtaHOBEIH TeKYIIHA PEMOHT MPOBOAAT He pee OAHOrO pala B raj. Bee
PpafOTH IO TEKYIMEMY PEMOHTY AIEKTPoOfOPYA0BAHHA pacnpeaeTNTebHBIX
YCTPOHCTR BRITIOAHAST NEPCOHAN, 0OCAY:HMBAIOIMAH JaHHYID 3/1€KTPOYCTa-
HOBKY, 3a C9eT CPEACTB, OTIIYIIEHHBIX HA TEKYIOMH PEMOHT.

KanuraasHemi peMOHT MACIAHEIX BRIKIOYATENCH H MX [IPUBOI0B BRIIOJ-
HAIOT He peile 0JHOTO pasa B 3 roja. B 3aBUCHMOCTH OT KOHCTDYKIIUM
BRIK/TIOYATENA, THCA BENIOAHEHHEX UM OllepallMi M MOIIHOCTH KOPOTKOrO
3aMBIKAHUA B MECTE €0 YCTAHCBKM NEPHO] MEKAY KATHTATEHEIMM PEMOH-
TaMH MaxeT BHTE YANUHeH. BHeouepeHoil KATMTATBHEIE PeMOHT BRIKITK-
yatenell HasHa4daeTcsa pPaGOTHUKOM, OTBETCTBEHHALIM 34 pacnpefe HTeNh-
Hoe ycTpoitcTeo. IIpH 5TOM OH YYHTHIBAET YHCI0 OTKIIOUYEHHH KOPOTHHX
3aMEIKaHHIf, KOHCTPYKIIMIO BRIKJTIOYATENA, COCTOAHWE Macia, MOIHOCTh
KOpPOTKOI'CQ 3aMEIKAHHA B MECTE YCTAHOBRKH BRIKNOYATENA M COTIPOTHBICHHE
KOHTAKTOR.

KanuransHell peMOHT pasbeUHUTENH, 3a3eMIITIOLIIY HoXeH, KOPOTKO-
3AMEIKaTeNe M OTACTHTENEH W MX PHBOAOB AEMAIOT He peyKe OTHOTO pasa
B 3 roza; peMOHT pasLeAHHUTENEH, TPeOyIomMit CHATHA HANMPSEKeHUA ¢ MIH,
HOPOBOAST TOABKO NPH 00HAPYXEHHH HEHCTIDABHOCTH pa3beAMHMTENS.

OcTanbHble annapaThl pacripefenHTeNbHEX YCTPOHCTE NOABEPraloTeA
KanHTANEHOMY PEMOHTY B COOTBETCTEHH C pe3yabTaTaMH NMpodriaKTHIe-
CKHX HC]'IhITaHHﬁ, HO HE peXxe gAHOIe pa3d B 9 ner.

KanuransHele PEMOHTH IIDOBOAAT 338 CHET CPEACTH, OTIMIYCKACMBIX HAa BOC-
CTAHOBJIEHHE H3HOMEHHOro 0GopyaoBaHHA. UToBE He HAPYIIMTE HOPMATE-
HOH paBoTH MoTpebHTENIEH PHEPTHH, TEKYIIHE H KATHTANBHBIE PEMOHTEL
BHITIOJHAIOT B CTPOLC OTIpEIeNieHHLIE M 3apaHes YCTAHOBASHHEIE CPOKH.

He meHee 9eM 3a MecsIl A0 BHBOAA 3IeKTPOOOOPYAOBAHNSA B KATIMTANE-
HBIt peMOHT ¥TOUHAKT ofheM paboT. TIpH 3TOM MPOCMATPHBAIOT H TIIA-
TeNLHO M3Y4AloT Bee 3aMeYaHHA no pafore 060pPyAOBaHHA, OTMEUeHHEIE
B PEMOHTHKX M 3KCIUTyaTaLMOHHEIX JKYPHAIAX, THCTKAaX Bpaka M aBapHi.
Hayqaro'r TAKXAEe TEXHHYECKYT0 JOKYMEHTANHIO NMOCEAHEro KannvTaasEHOTO
PEMOHTA H IIPOBEACHHRIX IICCIE HETO TEKYIIHX PEMOHTOB.

[Ipu ompefeneHUHd o6beMa PeMOHTHHX pafoT yYHTHBalT paboTh
O MOZEPHH3AMMH K YCOBePIIEHCTEOBAHHWIO OTASNEBHEIX Y3IOB, 4 TaKKe Ipo-
THBOAB APHIHEIE M JPYTHe MEPONDHATHA, Pa3paboTaHHEe HA OCHOBE OIHTA
IKCILTYATAIMH AHANIOTMYHOTO 3TEKTPOOSOPYAOBAHMA APYTHX 0OBEKTOB,

MepedeHb HaMeMeHHEX paboT, kOTopHe GYAYT TPOBOAHTL BO BpeMsd
KalHTATEHOrO PeMOHTA, 3alHCHBAIOT B BeIOMOCTb o61ema pafioT, Ha ocHo-
BAHHH KOTOPOH COCTABIAIOT TEXHMIOTHHECKHH TpadHK. 3TOT rpadnk cay-
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WHT JOKYMEHTOM, ONPEASSIOIIUM TPOAO/DKHTEARHOCTE OTASNBHEIX paboT,
OYepPEFHCCTE MX BEBRIITOMHEHHWH, IMIAHOBRE FATPATH TPYAA H OTBETCTEEHHEIX
ucnonauTenell. TexHomorHYecKH rpaduK PEMOHTA COCTABAANT C pacie-
ToM ofecHeTeHUA NOTOYHOCTH OTAEALHEIX OMepanMii M MapaLIeTLHOCTH
B 061eM KOMIDIEKCE PeMOHTHEIX paboT.

TIpH COCTABAEHMH TEXHOJIOTHYECKOTO rpadiKa W onpeAeleAnH obbema
PEMOHTHEX pafoT MOMHO ¢LeNATh OPUEHTHPOBOYHEIN PACUET IpOAGTKH-
TENBHOCTH PEMOKTA, T. €, BPEMEHH TIPOCTOA (CYTKH) SMeKTPooGopY10BaHMA
B PEMOHTE!

Tp - anku :
Qky
rae Hy, — HOPMa BPEMEHHM, 4ENL.-1; k,, — xoadypHienT MeTONA PEMOHTA,
NPHHHUMAEMBIH [PH arPEraTHOM METo/E paBHbeM 0,5, a ITpY AHAMBHAYAIb-
HOM paBHEIM 1,0; Q — ofmee YHoIO gacob paloTH BeeX WICHOB GpHIagE
B TeYeHHe CYTOK, 9eiI,-9/CyTku; k, — K0adQHIMENT TIPEBRIMIEHHS HOPM,
YCTAHOBASHHHH 14 JAHHOT'O NIPEAIIPAATHA, YI4CTKA PEMOHTHHKOB,
3uavenHe Q HAROAST U3 BHIPAMEHNAR

(18.1)

Q=ntC, {18.2)

e n — 9uCIo0 paboaMx B 6pUTaze, 3aHATON PEMOHTOM; | — THMCI0 paboTux
YacoB B cMeHe; G — YHeAo pabourx CMEH B CYTKH.

JUIA BRHINONHEHNA PEMOHTHHIX pafoT B HaHOONee KOPOTKHE CPOKH
H C XOPOIINM Ka9eCTBOM A0 Hadala PeMOHTa [IpefBapHTENLHO NOATOTAR-
JIMBAIOT]

1) Bee sanacHEle JeTaMu 4751 3aMeHB NPUIHeAHIY B HeroIHOCTE; CITUCOK
3THX AeTaiel COCTARIAIT Ha OCHOBAHHY 3apaHee COCTABNEHHOI BeJoMo-
CTH ZedeKToB H 06heMa DEMOHTHHIX paboT;

2) 23aKA3kl COOTRETCTRYIOMMM CAyHOAM MPEANPUATHA HA BEIIQIHEHHE
CBAPOTHHX, TOKAPHBIX ¥ IPOIMX paboT;

3) paboure MeCTa ¢ yIETOM CIELHMANEHOCTEH pabounx, KOTOpHE ByayT
3aHATH HA JAHHOM Y4acTKe, IPOBEPAIOT M MOATOTARAHEAIOT HeoOXOINMEIE
npUcTiocofiNieHVs M HHCTPYMEHT, YIVIIIAIGT OCBEMEHHE;

4) annapaTel ¥ NPHGODH A/ HCMEITAHHIL, KOHTPOJA M POREPOK PEMOH-
TUpyeMoro oBopyAoBaHud;

5) HeoBXOAUMYI AOKYMeHTANMIO HAa MpoBeJeHUWe peMoHTa. [lepef
PEMOHTOM OPHIaZUPH, MACTEPa M PYKOBOAMTENE padcT TMATENBHO N3Yy-
YAKT BCHO TEXHUHECKYIO JOKYMEHTAUMIO IO peMOHTY 000pyAoBanss (Befo-
MOCTE /1e(heKTOB, TIACTIOPTa 0G0PYAOBAHMNA, AKTH MPEABAYITHX HCTIRTAHHH
M AP.), 8 TAKKE TPOSKT OPTAHM3ALMH DEMOHTA HEeKTPooSOpYACBaHMA Pac-
NpeAeTHTENBHEX YCTPolicTE. PeMOHTHEIR NMepcoHan H3Y9aeT Boe YepTexH
0 PEMOHTY, IPOMIBO/ICTEEHHEIE MHCTPYKIHHY,

6) pabodee MeCTO PeMOHTHOrO NEepcoHana, KOTopoe ofecneyHBaioT
epeAcTEAMH TeXHUKH 6e30MacHOCTH H MpOBEPeHHEIMH CpeCTBAMM JAMUTEL.
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18.2. HewcnpaBHOCTH aNNapaTypbi W WX YCTPAHEHUe

Or 45 zo 60 % Bcex HOBpEXACHMH MPHXOAMTCH HA JOJI0 MACIAHKIX
BRIUTIOUATENeH, NPUYeM MPH NOBRNIISHUY HATPSIReHHST a6ColiOTHAR U OTHO-
CHTeNBHAA NCBPLKIAEMOCTE PACTET. AHAMTHI CTATHCTHYECKMX JAHHEIX MOKa-
3WBAET, YTO ¥ BHIKMOYaTeneH HanpsokenneM 110...220 kB vanbonee cnaboe
MECTO — H3OGAANMA, ¥ BRIKAKYATENeH HanpameHHeM 35 kB H Huxe —
MeXaHHYeCcKaA CUCTeMa YIIPABIeHHA BEIKIFOUATEICM M IPHBOA. YCTpoHCTBA
ralmeHed AYTH, BHITOIHAIONIHE OTBETCTBCHHEE YHKIMH, BHXOAAT U3 CTPOS
OTHOCHTETRHO pesie. BRoARl BHKMI0MaTeNeH TpebyroT TeM HoMbIners BHUMA-
HUA ¥ ¥X0714, YeM BLIllle HOMHHAJIBHOE HaMPAXKEeHHe YCTAHOBKHA. OHHU MOTYT
3ArpASHATHCA H YBIDKHATHCA. ITOOH MpeaynpeguTh MOBpeXeHHe BBOAA,
B TOM 9HCJI€ M MACTHKOHATIOMHEHHOT'O, HY3XKHO OSECI[E‘:IHT]: repMeTHIHOCTh
BHYTpeHHeH NAN0CTH Y HaJleRallee KAYecTEO MACTHRY, ocoBeHHO B OTHO-
eHUH £¢ MOPO30CTCHKOCTH.

¥ Bumo9aTenci Aa Hanpsxenue 10 kKB M HMKE BBOA M HAPYIKHYIO
HM3QMIHED (HAPHMEP, OTIOPHbIE M30ASTOPH ¥ TOPIIKOBBIX BHKAH9ATEAEH)
BHIIOIHAIOT, KaK NPaBsWIo, Ua cIUomHere ¢apdopa. Takad H3oAAUHA HMeeT
BOABIWYIO HagexHOCTE. UHeI0 MTOBpEsKAeHHI Ha-3a HApYLIEeHUA BHYTpHGa-
KOBOM HAQIAIFH HERBIWKG, JHAYUTENRHOES YUCIO IOBREEASHHE MACAHAIX
BHKTIOTATRAEH TPHXOAUTCA HA KOHTAKTHEIE M AYTOTACHTeNLHble YCTpOi-
CTBa, KOTOPEIE PabOTAICT B TAKEABIX YCAOBHAX.

CTaTHCTHKA [TOKA3KBAET, YTO YaIEe BCEr0 HA COOPHEX MHHAX IOBPeKAa-
HOTCH TPHCOSAMHEHHEIEC K HUM AMMAPATH — MIMEPHTEIRHEIEC TPAHCGOPMA-
TOPHI H PA3PATHUKH. YeM Bhillle HAapsDKeHue, TeM O0bIIe 3THX OOBpeXAe-
HiA, CnegyiolPMA 0 YacTOTe ABAIOTCA MOBPEKACHHA H3OMALMY, YHCIO
KOTOPRIX TAloKe BOAPACTAET C TIOBBIIIEHHEM HATIPMKEHWA YCTAHOBKH.

K ¢BOpHMM [WHMHAM HENMOCPEACTBEHHO IPMMEIKAT CIYCKH K LIMHHEIM
Pa3BeAHHHTENAM U CAMH pasbelMHUTeNH. [loBpeXAeHHA 3THX 3/IEMEHTOR
vame Bcero GHBAlOT H3-3a OIMO0K ITePCOHANA [IPY NEPEKTIOUEHHH pasbe-
JHHHTEAeH Y MPH HATQXEHWH TIepeHOCHRX aa3eMiennil. [Tpi 3TOM MoBpeX-
JAAKTCA H OLIHHOBKA CIYCKOB, H pasbeAMHUTENH. IIOBpEXASHHA H3-3a OWWH-
60K MEPCOHANA B HECKOARKO Pas MPEBOCXOAAT YHCIIC TOBPEXAEHIH 0 BCeM
APYTHM IpHddHaM, OcTaIbHHE TOBPEIKIEHHA CIIYCKOB H PashegHHHTeICH
IPOUCXOAAT K3-32 NOAOMOK U MePeKphITHI U30IATOPOR, HATPEBA coeuHe-
HU H TOJIOMKHM MPHBOAOB.

Ha y9acTke MeXAy BEIKAIOYATENEM W BBOACM JMHWH 4Yalle BCErD Mpo-
HCXOAAT TOBPEXACHAA TPAHCHOPMATOPOB TOKA M NEPEKPRITHE H30IATO-
PoE. B HeHcnpaBHOM TpaHcdoOpMAaTOpe TOKA COMPOTURICHHE €TO HIOJILHNM
cHIDKaeTed 6oanme g9eM Ha 40 %. HencnipaBHOCTH TpaHcdopMAaTODOB TOKA
(ne BCTPOSHHEIX B BRIKNIOYATEE) Ha 35 KB 4 BRINC 00KYHO TOAOOHE! HEWC-
NPABHOCTAM BHGAOB BRIKAO4ATedcH. B TpaHchoOpMaTopax HanpmaxeHWA
HafIIOJAIOTCA BUTKOBME 3AMEIKAHHA Ha BTOPHYHOH 0DMOTKE H HOBpEXAe-
HYE H3OALHA CTKHEX GOATOR.

Ecn TOK XONOCTOTO X044 TpaHehOPMATOPA HATIPKEHHA OKA3a/10d BRI
TMPEXHHUX 3HAUCHMIT, HeoBX0AWMO BCKPRITE TPAHCHOPMATOP M BHMMATETLHO
OCMOTPETE €TC.
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OCHOBHAA NPUYHHA HApPYIIEHHA IKCTUTYAaTAMOHACH HaAeXKHOCTH BeH-
TIEHOTO paipAiHHKA — IPOHHKHOBEHHUE BJArd B €ro BHYTPEHHIOK
NOOCTE, U B 0CoBeHHOCTH — B 0OACTE MCKPOBOTO TpoMexyTra. C oTIO-
HEHHEM NPOAYKTOB KOPPO3HMH HA JEKTPOAAX MCKPDOBEIX NMPOMEXYTKOB
YMeHBIMAETCA PAIPAAHOE PACCTOAHME MEXAY HUMH {a B HEKOTODHIX CAyYanx
MPCHCXOHT 3aKCpAYHBAHHE JaCTH TPOMEXYTKOB), YTO CO3AAeT ONacHOCTh
MX MpoSoA NPH HE3HAYMTETbHBIX KOMMYTAIIMOHHBNX NepPeHANMPAXEHHAX HIH
AdNE B HODMAJIBHOM pEXRHME.

[lepes peMOHTOM BEOUIKOYATENEH HX IUCTAT, HPOBOAAT BHEIIHMH OCMOTD
u Aedexraumio. [IpH pasbopke MACTAHOTO BHKNWOYATENA CIHBAICT MACTO
H3 BakoB, OTA/LTOT BCe CoeAUHeHUA (IIMHHEIE ¥ M'MBKHe ¢BA3H) OT KOH-
TaKTHHIX uacTeli, oTCOeAUHMIOT dapdoponbie H APYTHE TACH OTHANYAK-
IHX YCTPOHCTB, CHUMAIOT UAWHAPH ¢ ONOPHAIX H30AATOPOR (POPIIKOBRIX
Mano0bBeMHEX BHKIIOUATENIEH), OTBMHYHBAIOT GOTH M CHAMAOT KPEIMIKK
BMeCTe ¢ NPOXCAHBIME H30MSTOPaMH.

IMoaropesnine KOHTAKTH OMWIHBAIOT MM 3AMEHAIOT HOBHMHM, Bo BrTio-
YEHHOM TIOJ0MEeHHH KOHTAKTH A0KHE SHThH IUIOTHO [IDHYKATH IIPYKU-
Hoil oAVH K ApyroMy. CTelleHb HaKaTHA TOPHEBEIX KOHTAKTOB PerYIHPYIOT
nepeMelieHdeM KOHTAKTofepkaTened HemOABMAKHEIX KOHTAKTOB BBEpX HAH
BHEF3, 4 TAKHE BEHHYHBAHHEM H/IH BRAIBHHYHBAHHEM DOABITKHOTD KOHTAKTA.
HBMEPH]OT CTENENL HAKATHA KOHTAKTOB AHHAMOMETDOM. OHa 3aAaHa 3aBO-
AOM-H3MOTOBHUTENEM H YKazaHa B MTACTIOPTE BHIK/ICUATENA.

ConpUrocHORSHUE KOHTAKTOB TIPOREPAIOT MPU NoMomy kpackn. [ocne
OKOHYAHUA PEMOHTA CUCTEMY KOHTAKTOB MOBTOPHO TIPOBEPHIOT.

PeMOHT MaC/IAHOTO ERIKNIOHATENA CHHTAIOT BRITOTHEHHEM NpaBUIbHO,
ec/IH BCE MeXaHWYECKHE XapaKTepHCTHKY — XoJ MOABIHOH dacTH (Tpa-
BEPCHL), BXXHM KOHTaKTOB H PajHOBPEMEHHOCTE 3aMbIKAHHA H PasMEIKaHHA
KOHTAKTOB COOTBETCTBYIOT 34BOACKHAM JaHHEIM. Eenn Ha-aa nospexgenuns
H30ATOPOB CHIGKAETCA MEKTPHYecKasd MiAH MeXaHH4YecKad IPOYHOCTD,
TO VX 3aMEHAIOT.

PerymupyioT NPUHBOA CeayloliM oBpa3omM: a) HAMepAT X0 MOABMK-
HoM YacTH BHIKAKOYATENS, BRTIOYAIIHY M OTKIOYAIINX YeTpolicTR;
6} HIMEPADT 3aX0[ 38 KCHEYHOE TTON0OKEHHE H TIOJ'IY“IaK)]]lHﬁCH TIPH 3TOM
3a30p B 3aNWparleM YCTPOHCTRE M Y OTPaHWYWTENEI; B) TPOBEPART Aek-
CTBHE MeXaHW3Ma CBoOOAHOro pacleIUIeHHd; I') MH3MepPAIOT 3a30p MEXTY
HolikoM oTMIOYatomed KATYIIRY | PERIANOM OTRMIOYAIOHIETO YeTPOHCTBa;
A) MCIILITHIBAIOT HAOAANMK) BRAIOYAIOIMX M CTKMIOYAIIMX KaTyeK, npo-
MeXyTOIHOTO pene. [lomydeHHE e Pe3y/ETATH CONOCTARIAIOT C 3aB0ACKIMI
JAAHHEIMH.

,HJIH IIPOBEDKH NMPHBOAA MOCAE PEMOHTA €r0 MHOTOKPATHO BEIKO-
YAKT H OTKAKWNAFOT IIPH ITOHICKEHHOM HAITpAXKeHHH OIIEpaTHBHOIO TOKA.
B pemonTe Jir060r0 NPHBOAA ECTH CBOH 0CODEHHOCTH.

[Ip¥ peMOHTe WWH NMPOBEPSIOT MX KpervleHWe W npH HeoBxoawMocT
JaMeHIOT BOLTOREIE COBAMHEHNT ¥ APYTHe YacTH. BoaToRble coeMHeHNT
AAIOT HAZICHKHE KOHTAKT NPH YCJIOBHH, BCTH COSAWHAECMEE TOBEPRXHOCTH
YHCTRIE M TNaAKHE, a OONTH 3aTAHYTH. HEPOBHOCTH H IVIEHKH OKCH/OR YAa-

279



ASIOT ¢ KOHTAKTHEX MGBEPXHOCTEH HATHARHHKOM,; NPH 2TOM ofinee ceye-
HHe ITHHH AGITYCKASTCA YMeHBEIATE He Gomee yeM Ha 1,5 %. AnIoMPHWEBEE
WHHEL Toche rpyGoit 3aUHeTKH 3aUHIMATOT IOA CA0eM BA3ETHHA, a TIepe] YeTa-
HOBKOH KOHTAKTHYH} NIOBEDXHOCTE 3A9UIMAKOT MATKOH CTATEHOH METKOH.

EcAH BMATHHH WAH BHEMKH YMEHBIIAIOT cedeHHe INHH Bosnee d9eM
Ha 1,5 % JI4 amoMHEHA ¥ 6ofee 9eM Ha 1 % A9 MedH, HO He Honee deM
Ha 10 % ux ofiiero cedeHMA, TO Ha Ae(pEKTHOS MECTO HAKABARIBAKOT YCHIH-
BAOIIYH HAKAAJKY, KOTODYIO 3aKpernaoT Gorramy. 1w nocie peMorTa
OKPAIIMBAlOT, 38 HCKIIOYEHNEM TEX MECT OTBeTBASHHI H IIPHCOeANHEHHI
K anmapaTaM, KOTOpEIE TTOCHe BRIMONHEHMA NPUCOSIMHEHHH MOKPLIBAIOT
NPo3pavYHHM FTUPTATIEBEIM dakoM. COTNacHC MPHHATHM 0603HAYEHUAM
¢dasel MHH TpexdasHore mepeMeHHoro Toka obosHavaroT HykpaMu A, B, C;
6yKBaM COOTBETCTBYIOT HoMepa 1, 2, 3. IITHHKI OKpallMBalGT B TAKME [[BETA:
sKeITHE — draza A, seneHEH — dasa B H KpacHLI — daza C.

[1Ipy peMoHTe TpaHchOPMATOPOR TOKa MPOBEPMIOT UeNoCTh ¢apdhopoBrxX
H3OAATOPOB U HX ADMHPOBKH, TIPOYHOCTL KPEIUICHHA CTEPHMHA B HIOJA-
TOpe, HCTIPABHOCTE LM BTOPHIHOH 0OMOTKH, COCTOSHIE HIONATH MEKIY
MepBHIHOH M BTOPHIHOH 0OMoTKaMH. HAONATOPH ¢ HeOOMLIIHMH CKOJTaMH
Y 4aCTHYHO Pa3pylIeHHLIMH apMHPOBOYHLIMH [IBAMH PeMOHTHDYIOT.

CONpOTHENEHHEe H3OAAUWH MeXJy O0OMOTKAMH, a TAHKE MEeXAY
HHUMHM H METANTUYECKHM KOPIyCcOM TpaHcdhopMaTOpa ZOMKHO ORTH
He MeHee 50 MOwm. TIpu MeHBIDEM 3Ha4YeHHH COMPOTHBACHHUA H3OAALHH
06MOTHH TPpaHCHOPMATOPOR TORA MOMIEKAT cymike. TpaHedopMAaTopH
ToKA HalpsbkeHWeM Jo 10 ¥B o6LIYHO HATPEBAIOT (CYINAT) TOKOM, Npo-
MYCKaeMEIM 9€pe3 BTOPHYHYI0 00MOTKY NTPH 3aMKHYTOH HaKOPOTKO mep-
BUTHOH o0OMOTKe, MAH HaoGopoT. B TpaHcdopMaropax ToKa Hampaxe-
HHeM 35...110 kB H307ALHIO CYIIAT B KaMepax.

Eenm ofHapyxennl Banee cepresHue HEMCIPABHOCTH (IOAHGE paipy-
[MeHUE HIOAATOPOB, TOKOBEIYIMMX dacTel ¥ Ap.), TpaHchOpMaTOp TOKA
BCKPHBAIOT H 3aMeHAIOT TIOBpPeXKAeHHEE AeTaNH, He Hapymasa o6MOTHM.
3aMBIKaHHA MEX Y JHCTAMH CTANTH He AOTYcKaloTcA. [Ipy YacTHYHOM WK
MOMHOM BHXOJE H3 CTPOSA CTATH CepAeTHHKA €T0 BOCCTAHARTHRBAIOT MyTeM
3aMEHH AHCTOB H3 OAHOTHITHOTO BHIIEANEro M3 CTROA TpaHCGOPMATOpa
Toka, [IpH MpoAOAXMTEAEROCTH peMoHTa bojee & Y 0OMOTEN NOTPYXAIOT
B Bak ¢ MaCIOM, MICKTPHICKAT TTPOTHOCTD KOTOPOrD He HIDKe [pOTHOCTH
Macla B peMOHTHpPYEMOM TpaHedopMaTope.

Bo BpeMf KAMUTANLHEX PEMOHTOR TPAHCPOPMATOPOB HAMpPKEHUS
HM3MeDPAIOT CITY HAMArHWYHBAIOIETo TOKa [IPH HOMHHANLHOM HaNpsiKe-
HHH Ha BTOpHHHOH 0OMoTKe 100 B. ECma cHAA TOKA X00CTOrG X042 BEIWIE
3HAYEHHH TPENKHUK HZMEPEHHIA, HEOGXOAMMO BCKPBITE H OCMGTPETh TPAHC-
dopmaTop.

KauecTBo H30MAUMH 0OMOTKY BHCIIETO HANIPDKEHHNA OLIEHHBAIOT MO PAXY
XAPAKTEPHBIX BETHYHH: TAHMEHCY AMSMEKTPHNECKHX NoTephb {3a Heknlode-
HHEM TUCTO $apdoPOBEX BROADE), a TAK¥Ke MyTeM CPaBHEHHA TIOTYIeHHEX
JAHHKIX ¢ pE3YNTBTATAMH NPEARYINNX HAMEPEHHH. B nocneanem crydae mpu
CHWDKEHHH Nokazareneil 6osee 9eM Ha 30 % MIONAIMA NOANEXMUT CYIIKE,
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PeMOHT pasbhefMHWTENEH 3aKNIOYAETCA B OMIWIOBKE TIOBPEXASHHEIX
yacrell KOHTakToOR. [IpH MOABMNEHHH [ACHKM OKCHAA B Pe3yAETaTe Upes-
MEPHOr0 HAIPEBA KOHTAKTH PA3beARHHTENA TUCTAT CTEKSHHON ITKYPKOH
H TOKPHIBAKOT TOHKHM C/IoEM TEXHHYECKOTo basenHa. CWIy HAKATHA Npy-
MUH TIPOBEPAIOT AMHAMOMETPOM M CPABHHBAIOT € AOIYCTHMOMH (116 HACTPYK-
miu). IIpH peMoHTe paasefHHATENEH THNOB PBO K PBT obpamaioT BHH-
MAHHC Ha HEAOCTh MCXAHWYECHKHHMX JAlIMDAaINHX YCTPDﬁCTB H IIPOYHOCTE
KPEIVIEHHA CTAALHEX IVIACTHH 3MEeKTPOMarHHTHRIX 3aMKOB K HOXAM pavbe-
auHuTeneii. EcaM paspymieHa apMHPOBKa H30/AATOPA HA Y4acTKe, He TIpeBH-
mawmeM 1/3 okpy:KHOCTH $raHIa WIH KOANAaKa, TO e¢ BOCCTAHABIHBAIOT.
TIpH pa3pymeHMH apMHPOBKM HA ydacTke, NpeBsapileM 1/3 okpyxHo-
eTH dUIaHLa MM KOMTAKA, UAONATOD 3aMeHsIOT.

[1pn peMoHTe pa3begnHATENei PJIH3 H PJIH/ oOpamaloT BHHMAaHHE
Ha IEAOCTh rHBKHX cBsiaed H HaAEHMHOCTh HX COCAHHCHMA C HENOJABHK-
HWMH KOHTaKTaMH. OTpery/HpORaHHHHA padkeWHHTENh NPOBEPAIOT
myTeM 10-KpaTHoTO BITIOYCHIA H OTKAIOUSHHSA,

PeMOHT KOHTAKTHHIX dacTeil oTAennTencil M KopoTKo3aMHKaTeneH
BREIMIOMHAIOT TAK e, KaK H PeMOHT pa¥beIHHUTENeH.

TIpy peMOHTe BEIUIIOUATET (HATPY3KH) OYHINAIOT KOHTAKTHRIE TOBEDX-
HOCTH OT KOIIOTH M (JISA0B OILTABAeHWH, OTBHHTHE BHHTHL, KPEILAIIHe MEei
JYTOTACHTENLHOTO YCTPOMCTRA, CHUMAIOT IEKY H CCMATPHBAKOT BRAAALIIIH,
BI{JIa,I[hl'I]]H C BHMTOPEBIIHMH CTEHKAMH 3dMEeHHAIOT HOBRIMH. OCﬂaﬁJIEH'H'bIE
WY HMeomue de(pekTH NPYHUHBE 3aMeHANT HOBHMH, 3aB0ACKOT0 Haro-
TOB/ICHHS, 8 H3HOCHBINMECH PE3HHOBHE manfu Gydepa — HOBHIMM mali-
faMH cOOTBETCTBYIOIINX PA3MEPOB, MANOTOBIEHHEIMH H3 JHCTOBOH peauHH
TOJIHHOMH 4...6 MM,

Bee ABIDKYIIMECA M TPYIIHMECA TOBEPXHOCTH MEXAHHIMA BRICTIOYATENA
TIATENLHO OYUUIAIOT OT CTAPOH cMaskH, 3aTeM HA HHUX HAHOCAT CBEXVIO
CMa3Ky, COOTBETCTBYIOMYHC OKPYKAIOMEN TEMIIEPATYPE, TIPH PeTYTHPOBKE
BHIKJTIOGATENEH Harpyski A0OMBAIOTCH TOGHOIO M OZHOBPEMEHHOTO BXOXK-
JAEHHA HOMEH B AYTOTACHTEIBHBIE YCTPOHCTRA H HENUABYOKHHE KOHTAKTEL
¥ BEIXOZAA H3 HUX.

18.3. HenbIvaums 050pyROBaHUA NOCAE PEMONTA

[Noene peMOHTA KOMIVIEKTHOTO PACIPEASTHTEIBHOTO YCTPOHCTEA TPOBO-
AAT CIISAYIOIHE MCTIRTAHHA.

1. MeraoMMerpoM Ha 2,5 KB MaMepsAIoT CONPOTHEACHAE HIOAADNY Hao-
AANMOHHEIX 3EMEHTOB, BRITOIHEHHKX N3 OPraHH4YeCKUX MAaTEPHANOB; 3Ha-
YeHHA COIIPOTHRIEHMA JOJDKHH OHTE He Hioke 1000 MOwM npn HanpmxeHH
3...10 xB 1 3000 MOM npu 15...150 kB.

2, VMcnWTHEBAKT NOBRIMIEHHKM HANMPLKEHNEM TTPOMBIIEHHOR 9acTOTH
H30TALVIO TOKOBEAYILIHE HacTed. 1A KOMIUIEKTHERIX pacnpefenuTenbHbIX
ycrpoiictB — KPY (KPYH) Ha 6 KB 3Ha9eHHE MCTIHTATeNThHOTO HATPKE-
HHA cocTapaAeT 29 kB, ana KPY (KPYH) Ba 10 kB oHo paBHO 39 kB. Bpema
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TPUAQHKEHHA HCTIMNTATEABHOIO HAanpakeHUd 1 MuH, cnuTanue nposogaT
A0 MOJKMOYeHNA CHIOBRIX Kabeneil.

3. HMaMmepsioT colpOTHEIEHUE MOCTOAHHOMY TOKY KOHTAKTOB cBOPHEIX
OIVH, pazheAMHAIIMXCA KOHTAKTOR NepBMYHOH M BTOPUYHEHE Teneil. Mame-
PEHHA NPOBOAAT BEIOOPOTHO, ECH NO3BOJIIET KOHCTPYKIMA KPY, HamepeHn-
HEIE JHAYEHHA A0JDKHEI GEITh B [TPeASaX HOPMHPYEMEIX.

4. TIpOBePAIOT BEIKATHEIC YAacTH M HA0KMPOBKHM. YeTEIpe-NATL Pa3 BEIKA-
THBatOT Tenexky KPY, nposepsarT paboTy MeXaHWYeCKHX BAOKHMpPOBOK,
yOEexRIAIOTCA B OTCYTCTBHH [IEPEKOCOB H 3aeJaHHI, a TAIoKe B COOCHOCTH
HOMeH M KOHTAKTOB. [IpH TOMBITKE BEIBECTH TEAEKKY ¢ BIIIOYEHHEIM
BHEAKYATEASM M3 pabouero MONOKEHHI BRKIHYATEND JOMHEH OTKIH-
YUTECA J0 MOMEHTa PA3MEIKAHUSA TepBHUHBIY DAABSIHHSEONUX KOHTAKTOB.
[Mpu BHABMMEHUH TEJILMKH W3 AYEHKHM OKHa A4 AOCTYTA K TOKOBEAYLIAM
YacTAM aPTOMaTHYeCKH SaKpHIBAIOTCA 3alMTHHMH IITOPKAMHN, A TIPH BKa-
THIBAHHH TeleKKY [WTOPKH OTKPHEBAKTCA. [IpobepsioT AeticTre Haoku-
POBOK, 3ANPEMAKIIHX BKATHIBATE TEACKKY B paﬁmee OOAOHEHHE ITPH
BIJIIOYMEHHCOM 333eMIAIOIIEM Pa3beAHHUATENE H BKAIOYATE 333€MIAIOIIHH
Pa3LeIVHUTEN: IPH pabodeM OMOKEHHH TeAeKKH,

18.4, Mpasuna 6ezonacHocTv npu pemonTe obopyaoBanun
pacnpependTenbHbIX YCTPORCTE HanpseHWem Boie 1000 B

Tpu paboTax B ycTaHOBKAX HanpsukeHweM Bume 1000 B neobxopgumo
cOGMIOAATE BCE OPraHU3AHOHHEIE W TEXHHMYMECKUE MEPONDHATHA, TPeATTH-
CHEBaeMBble mpaBAAaMHK Se30NacHoCTH. PaboTy HYHO BEIIOHATE TIC HapAZy
OpY COOTBETCTBYIOWEM gomycke Gpuragu k mecry pabor. [Ipoussogurens
paﬁcrr HE HMCET NpdaBa MOKUAaTh paﬁoqee MECTD, €CJIH Hda 3TO BPEMA €O
He 3aMeHWT OTBETCTEeHHWH PYKOoBOAVTENE, YKa3aHHEH B Hapdae. Ecin
HapAZ BHITTHCAH Ha HabMioZaolero, OH He MMEET MpaBa MPHHMMAThL yua-
cTHA B paboTte H TeM Golee NOKKAATL paBiotee MecTo.

Mepen HaganoM paboT AeKYPHEDL COBMECTHO ¢ OTBETCTBEHHBIM DYKOBO-
AWTENIEM W NPOH3BOXHUTENEM paboT mpoBepAeT cobmofenne Mep TIpeocTo-
POKHOCTH B YCTAHOBKE W JIHLIL TIGCAE STOro A0MycKaeT bpuragy B pacrpene-
AMTeNbHOE YeTpolieTso. Bo Bpema JomMycka k paboTe ZesypHBIH yraskBaeT
6pHrage MecTo paboT W B IPACYTCTEMH BCEX WICHOB SpUra/ibl NPHKACAeT s
K OTHIHYCHHEM TOKOBCAYIIWM YacTAM, AOKASHBAA STHM, 9TO TOKOBEIY-
ILME TACTH OTKMI0IEHBL. JeypHEN yKashBaeT Gpurafe Talke Ha pacnoao-
MEHHEIE TOOAM30CTH 0T MECTa NPOBSAEHNA PafoT HEOTKAKYEHHEE YaCTH
ycranoBkH. TokoBegympe 9aCTH, OCTABNEHHEE [T0, HATIPMDKEHHEM, IOJDKHEBL
BHITh OrPasKAEHE],

[Mpexae ueM NPHCTYIIMTL K paboTe, paBoOTHUKM HANAJOUHLIX OpPraHH-
3auit ¥ KUCIBITaTeNbHLIX NafopaTopuil AOMKHE GHITL TMATEABLHO NPO-
HHCTPYKTHPOBAHE PYKOROJUTENEM GpUTajikl M 03HAKOMIEHH ¢ ocofieH-
HOCTAMH JaHHOTO 00BbexTa. [Toy9HE HHCTPYKTaX, OHHM PaclHCHIBAFOTCH
B CIIELIHATLHOM XKYypHAME.
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Tpu mogroTeske pabo4ero MecTa ¥ NpOBEAECHHHM HCIKITAHME MTOBKIIIEH-
HEIM HalpsOKeHAEM OT [IGCTOPOHHEro MCTOYHHUKA HYMIHO CTPOro cobmnaaTs
TpeBobaHUA CreUUANTEHONO pasaena «[IpaBun TeXHUKY GeaonacHocTd OpH
SKCIDTYATAIHH HEKTPOYCTAHOBOK, CTAHI[UA M NOACTAaHLMI».

I1py NpoBeAeHNH HCIIHTAHHE MOBHIIEHHKM HANPKEHHEM HAa TOKOBe-
AYIDHX 9acTAX MOTYT HAKAIUIHBATBCA OCTATOYHBIE 3apAAH, ONAacHEE fANA
wuiHK. [losToMy npeme YeM NPHMKAaCcaThed K TOKOBEAYIMM YACTAM nocne
CHATHA C HHX [IOBRMIMEHHOIO HAIDAKEHWA, CIEJYEeT TINATENRHO PadprXaTh
HX Ha 3eMII0 B Te9eHHe HEeCKOJILKHX MHHYT NPH ITICMOIIH H3ONUPYIomeH
WITAHTH K 3a3eMACHHOro MPOBOAA.

Eci MpoBOJAT M3MEpPeHHA B TOKOBHX TETNAN, HAROAATIMECA NoJ, Harpys-
Koif, ceyeT cTporo coRNMIATRE MPABKHAA POBEASHHA PAGGT B TOKORKIX NETHTX.

TTpM BRINMOAHEHHH BCEX BHAOE paloT, CRA3AHHAIX C MOBHINEHHRIM HaMps-
HeHNeM, cledyeT TIIATENBHO NpOBepATh 3a3eMaeHHe KopIycoB obopydo-
BaHHA (KaK MPOBEPAEMOro, TAK M UCITEITATEIEHOTO) H KOHCTPYKIMIL, CBA3B
JUISMAAIOIME TPOBOADK ¢ KOHTYPOM, HAMMYIHE KOHTYPA U €0 CONPOTHRIE-
HHE pacTeKaHHWIo.

I1py npoBeaeHHA pafioT Ha BHIEUTIOUATENE HY:KHO 0DpamaTs ocoboe BHH-
MaHMe Ha cryqalHEle «CPRIBBI» B KHHEMATHYIECKOH CXeMe ¥ Ha BO3MOX-
HOCTHh cnyqai'moro €ro BKNHOYEHHA.

Jng nogbemMa Ha BrICOKOe 000pyA0BaHNe HYHO ITPHMEHATE CTPEMAHKH,
neca, MeAcA, IeCTHULH, YAORACTRBOPAIOIHE TpeOoBaHHAM paBi beacmac-
HOCTH TPYAA.

TepeaBKHe YCTAHOBKY BHICOKOTO HAMPDKEHHA JOMXKHH BHTE 06opy-
AOBAHEI BCEMU CPEACTEaMM §e30NacHOCTH, 3BYKOBOH H CBETOROH CHIHAJH-
3arHeii, BKIIO9aeMoi nepe] nogadeil HAPAXKEHHA Ha 00BEKT, CpeACTEAMH
orpaAeHHA MecTa HCTIHITaHMA, HaJeKHEIM JaseMiieHHeM. Bo BpeMs mepe-
pPHBa BCH) HPHMraZy BRIBOAST W3 MOMEIIEHHS WIH € TEPPHTOPHM OTKDBI-
Tol nogcraHumy, Hapaza B aToM ciiy9ae ocTaeTcA ¥ NpOU3BOIUTEIA paboT.
K MecTy pabor nocie nepeprBa 6pHTady AOIYCKaeT ee PyKOBOIWTENE He3
yUacTHA ONePaTHRHOrG TlepcoHana.

Mocre okoHYaHUA pabodero AHA yBupawT pabouee Mecto. Hapsan
cAaT gexypHomy. Ha cnemylommil AeHb K pafoTaM MOXKHO TIPHCTYIIHTh
TPY BHIMOJIHEHHY EBceX TpeGoBanMi, YKasaHHEIX BEIe, [loche OKOHYaHHA
paboT OTBETCTBeHHHI PYKOBOAWTENb 3aKpHIBaeT Hapad, cAaeT pabodee
MECTO U KNKOYH JeKRYPHOMY NepeoHaTy, ToeNe Yero YeTAaHOBKA MOMET ORITh
MOCTABIEHA TIOK HATPMKEHHE,

Ocobrle MepH 5e30MacHOCTH CTegyeT coOmoaaTs npy paboTax Ha o6opy-
ACBAHMM KOMILTEKTHBIX PacnpeaeTHTenbHbIX yeTpoicTs (KPY), B KOTOPHIX
TOKOIIPOBOAAITHE 9aCTH 3aKPhITH CIVTOIMHBIMH METANHMYECHHMMH Orpax-
AEHHWAMIA. l'Ipn 3TOM BThR[MHHE KOHTAKTH], C TTOMOMEK KOTOPLIX OCYIECT-
BIIAETCA NIOAKIIOYeHHE BEIKATHEIX TeleXeK K WHHAM paclipeAelUuTeNbHOTO
yeTpoiicTBa, 3aKPHBAKTCA ABTOMATHYeCKHMH IUTOPKaMHU, KaK TOJBKO Teje-
WKY HATHHAKT BRIKATRIBATH, MM ABEPIAMH.

JUa mpoBefieHHA paboT Ha 0BOPYAOBAHWH BRIKATHOH TENEXKKH, Ha 06o-
PY/JOBaHHH, YCTAHOBJEHHOM E OTceke KPY nocne BHIKATHOH TeseXKH,
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Ha KabeNle WM IPHCOSAMHEHHH, THTAEMOM OT AaHHOH aveiikn KPY, Tene-
SKKY MOMHOCTBEIO BHKATHBAKYT, ABTOMATHYIECKHe MITOPKH (MAH ABEPLR)
3aITHpAIOT, Ha AYelike BLIBAMIUBAIOT M1AkaT «He BemovaTs! PaBoralor
moan= nM «He sromoyars! PaBora va muanks. Eenn paboter Gyayr mpoeo-
AUTBECA B CAMOM OTCEKe, Ha BEPXHIOW IITOPKY, KPOME TOI'O, BEIBECIINRAIOT
wiakat «CToit! Bricokoe HanpmkeHNe», Ha kabeH, Io KOTOPKEM BO3MOXKHA
nofada HanpAXeHUA B AUeHKY, MocAe NMPOBEPHH OTCYTCTEMA HaNpKeHHA
HAKMAAKBAKT 3a3eMICHIHE, 3aTeM BHIBEITHBAIOT ILTAKAT «PaboTaTh 37eck!»

PeMOHT BRIK/THOMATENA H PACIIONOKEHHOTC Ha BEIKATHOM Telaexke Oﬁﬂp‘y-
AOBAHUA BRINOAHAKT CONYHO BAAMK OT AY€E€K M HAXOAALIMXCA TOA HANpHA-
JKeHHEM TOKONPOBOALINK YacTeH.

EcAH no yeAoBHAM OpoBeAeHHA paboT Ha NepeMelleHHBIX BHYTPH
mradga KPY pene, mamepurensuux npubopax, c6opKax 3aKHMOB, OPOBOIAX
K KOMMYTALMOHHOH annaparype BHIKATa TeNeXKH He TpelyeTca, Ha MecTe
paboTH BHBEMHBAICT TWIAKAT «PaboTaTh 37ech!», a HA PYKOATKE $HKca-
UHY TeneXKH UnY Ipepliax — «He BimouaThl PaBoTaioT moaHs». BekaTka
TenewkH U 06paTHAA €e YCTaHOBKAa — 3TO OMepalldid 10 OTKAKYCHHIO
M BKTIOUEHHIO 000pYAOBAHU, TIO3TOMY UX MMEET ITPABO BRITIOAHATE TOJBKO
ONEDaTHBHHN NMEPCOHAN, WMEIIMHA CTENEHb KBAAHMHKALMA 1O EKTPO-
6e30MacCHOCTH He Hioke IV CPYINH, eZHHOAHIHO HIH ¢ KOHTPOIMPYIOMHM
JHLOM.



fnasa 19
PEMOHT NYCKOBOM, 3ALUUTHOM,
PEFYUPYIOLLEW ANNAPATYPbI
W PACMPEAENUTENBHBIX YCTPONCTB
HANPAXXEHUEM 110 1000 B

19.1. MoBpexpeHna nyaoBod K 32WMTHOI annapaTypbl

B npougcee paboTel B NYCKOBOH H PErVIHPYIOWEH ANNAPATYPE BCTPE-
YawTea eleAyiolide BHAL ToBpesAeHUi: TpesMepHH HATpeD KaTymek
mycKaTeleit, KOHTAKTOPOB M aBTOMATHYECKUX BHKIOYaTe1eH; MeBHTKO-
BHE JAMBIKAHUA W 3aMBIKAHWA Ha KOPIyC KaTyIleK; 9Ype3MepHHi Harpen
KOHTAKTOR, GONBIION MX H3HOC; HEYAOBNETBOPUTENEHAS HAONAINA; MeXa-
HHHECKHE HETTO/AaHH.

UpeamepHblil Hazpes KaTyIIeK NepeMeHHOTO TOKA BHAEBAeTCA 3aKIHHH-
BaHUEM SKODA SMEKTPOMArHHTa B €10 Pa3OMKHYTOM [TOJIOKEHHH W HHM3KHUM
HATIpAIKEHHEM TIMTAHHA KaTymeK. [IpH pazoMKHYTOM DONONEHWH AKOPS
KaTylWKa nyckatena (KoHTaxTopa) norpebmaer sHayuTenrsno QoAbLIyIO
CIUTY TOKA, UeM NpH BTAHYTOM AKOpe, NI03TOMY OHa GHICTpO eperpepaeTed
M CTOpaerT.

Mexcaumicogeie 30MacAHUA MPOMCXOAAT M3-32 HEKAYeCTBEHHOM HAMOTHH
KATYIIKH. JTO CIYMATCA, €¢I BUTKY, PUAeratoniie K GIaHI[aM Kapkaca
KATYIIKH, COCKANL3LIBAIOT B HIKHUE CIOY, BONSACTBHE Hero BOSHHKAT
OTHOCHTENBHO GOJBIINE PASHOCTH HApsUKEHWH, MOBPeXAloMue MeXBHT-
KORYIO M30IALMEY.

Takme NOBPEeXASHHA XapaKTepHE IMABHEIM o00padoM A KaTymex
NEePEMEHHONC TOKA, TAK KAK B HHX 3HAYLHHA MENKBHMTKOBBIX AMILTHTYA-
HEIX HanpsaskeHWH GoJbme, UeM B KaTYIIKAX MOCTOAHHOIO TOKa. K ToMy
e KaTYIIKH TepeMeHHOTO TOKA TIOABEPHEHE! TIOBLIMEHHLM COTPACCHIAM
0T BUOPHUDYIOINErD CTAALHOIO CEPAEYHHKA.

3ambicanue HA KOpRYC TPOHCXOAUT B cAydae HelIoTHOW Tocaaku Gec-
KApKACHOM KATYIIKW Ha CTAALHOM cepAeuHHKe. BOZHHUKAIOIHE B MATHHUT-
Holl cHcTeMe BUOpPAOHH OPMBOAAT K NPOTHPAHHIO M3OJALHN KATYIIKK
U e¢ BRIBOAQB, BCIGACTBHE YErQ TIPOMCKXOAWT 3aMETKAHWE HA 333eMISHHNH
CTANBHOM KOPIIYC AlMapara.
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Ha naepee konmaxmos BAMAIOT TOKORAA HArpya3Ka, AaBfeHHe HA KOH-
TAKTH, MX PA3MepH H PACTEOP, 4 TAKKe YCIOBHA OMWILKACHUA H OKHCe-
HUA UX IOBEPXHOCTH, MEXaHHWYECKHE AedeKTH B KOHTAKTHOH cucteme. [Ipn
CHWIBHOM HAarpebe KOHTAKTOR MOBHILIAETCA TEMIMEpaTypa COCeIHHX JacTel
ANMApAaTA ¥, KAK CJIEJCTBHE, PA3DYIIASTCS MA0/AIHONHEN MaTepuan. TIpn
HeDJaroNpUATHHX VCIOBHAX TAll€HHA 3JeKTPHYecKOH AYTH KOHTAKTEHL
OHMCIAIOTCA. Ha CONpHKACAIMMXCA NOBEPXHOCTAX KOHTAKTOB 00pasy-
eTCA ILIOXO TIPOBOAAMHI TOK CNIOH. ITOMY cmocolCTRYeT HEMpPaBHABHO
noldoBpaHHaA cMazka (codepiaman OKHCAARMHE KHUPE) WIH o06iIbHOe
HaHeCceHHe cMa3kH. [IpHMeHAeMEle B HADYKHBIX YCTAHOBKAX Ji1 CMadKH
KOHTAKTOR KOHCHCTEHTHBIE XHPH He ACMKHB COASPHATh M3BLCTKOROMO
(KaMbIMeROTO) MBS, TAK KAk Ha XoJoJe TTOABMSIOTCA BLIJeAeHUs, TIPUBO-
JAAIYe K 3JaefaHHIo H APYTHM HeloIagKam.

He3aBHCHMMO OT PasMEpPOB DOBEPXHOCTH, OTBOAAINCH TEILIOTY, HAYKATHE
HpPY:KHHK ITABHHX KOHTAKTOBR AOMKAO cocTaBaATh 13...50 H.

HzHoc konmakmos 3aBUCHT GT CHILI TOKA, HANPAXKEHHUA U IPOAC/KH-
TEABHOCTH FOPEeHHUs BACKTPHYECKOH AYTH MeXIy KOHTAKTAMH, YacTOTH
U pOSODKUTENLHOCTH BKAIOYEHHH, KauecTBa ¥ TBepAOCTH MaTepHAIa.
YeTaHOBAESHO, UTO B TIpeAenax TRepAocTH 30...90° mo EpuHemy HHTeHCUB-
HOCTE OOropaHMA pe3ko yOHEBAET, a IIpHA Honee BHICOKOH TBepAOCTH CHH-
HACTCA He3HAYHTENLEHO, MO3TOMY YIPOUYHATL MaTepHal KOHTAKTOB CREINIE
YKa3aHHOTO NPejena HelenecoohpasHo.

Ha cTenmeHE 0OTOpaHHA BANAKT $opMa H pasMephl KOHTAKTOBR. IIpH
CIHIMKOM BosbInoi noipuHe xoHTakTee (Bonce 30 mM) HoxoBas cocrass-
[OLIAA TOKA M MACHMTHOE MMONE B KOHTAKTE CHALHO YBEJIHUHBAIOTCH, K-
TpUieckasd AYTa «BTOPTAeTeI» B CTEHKY AVTOracUTeTbHOR KaMepH 1 paspy-
MAaeT KOHTAKTEL ¥ CTEHKM KaMephl,

Heucnpasrocms u3onayitt TpogBAAeTeA B 06pa3oBaHMK Ha ee NOBEPXHO-
CTM TyTeli TOKOB YTeSKH, [03TOMY HeoGXOAMO 3aMAMATE 8e OT CKOILIEHHA
rpA3M M BUIM. SHATHTENRHAA 9acTh HEHCIPABHOCTEl BHISEIBAETCA YRIIAM-
HEHHEM HIOMALMH H €8 PA3PYLIEHHEM EO BPEMS CTPOHTENEHO-MOHTAMHAIX
paBoT A TPAHCIIOPTHPOBKH.

MexonHuueckie Henofadkuy B aNNapaTaX BoAHHUKAOT BeleAcTHe ofipa-
30BAHUA KODPO3INAM, MOJOMOK OCeH, MPYXKWH, MOAUTHITHUKGB M APYTHX
KOHCTPYKTHBHEIX 37leMeHToB. M3Hoc AeTafeidl ¥ yCTANOCTHEIE ABJIEHHA
BHIRBAKTCA TICXOH CMA3K0H MOJABMXHEIX 9acTed, paboTalomux Ha yaap,
HCTIOMB30BAHHEM 0FEHE XPYIIKHX WIH OYeHE MATKMX MaTepHANOB.

19.2, PemOHT NyCKOBOM M 33WMTHON aNNapaTypul

PeMOHT PYSHILHUKOB H ODepermodatencii. Bo BpemMs peMOHTA BHMION-
HSIOT CIEAYIOMME OTEPALEH;

a) TIATeNbHO OYHIIAKT HANWILHHKOM KOHTAKTHRE NOBEPXHO-
CTH HOXEH M l‘yﬁOK OT I'pA3H, KOIIOTH M YACTHI[ CIVTABAEHHOTO METANIA.
[IpM 3TOM CTAPAKTCA CHAThH MHHHMANBHOE KOMHAECTEO METAMIA, YTOOH
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He YMEHBIITHTD TUI0IaAh TONePEYHOTO CeYEHHA KOHTAKTHRIX YacTell Hoxeit
¥ ryfok. TIpH CH/ILHOM OILTARIEHHH HOXH WM IyOKH 3aMEHSIOT HOBEIMK
COOTBETCTBYIOLIMY TPHpHAe H pazMepos;

6) MOATATHEAKT BCe KpeTeskHEle AeTaMH, ofpaliad BHUMAaHHe Ha map-
HUPHHe coeIHHEHNA, TipecTaBlAomMHMe co60it 9acTs MeNH, 110 KOTOPOH
HPCXOAUT 2JICKTPHIECKHH TOK;

H) IPOBEPAIOT COCTOSHME TPYKHH HOXeN H NPYXUHAMIMX cKOO KOH-
TakTHBIX ryGoK. OcriabieHHble TPY)KHHBL, He CO3AA0IIHE B KOHTAKTax Tpe-
6yeMoro JaBaeHHA, 3aMEHAIOT HOBEIMM;

r} perylupyroT IZIOTHOCTE BXOXEASHHA HOMeH B ryfOku, Hoxu Aomxn
BXOAMTE B I'y6KM Be3 yIapoB H NEPEKOCoB, HO C HEKOTOPRIM yornHeM. KomH-
TAKTHAA NOBEPXHOCTE IYOKM AOMIKHA IVIOTHO NPWIEraTh K COOTBETCTBY-
lomeit nopepXHOCcTH Hoxa. 1yn Tonmuuoit 0,05 MM He JOMKEH BROIUTL
B TIPOCTPAHCTBG MY I'yOKoil H HoxoM Ha [y6HHY Gonee 6 MM;

A) PEryAUpYIOT CAYOUHY BXOAEHWS HOXeH B ryOku, ¥ pyOHABHHUKA
€ PHYAKHEM TPHBOAOM HOXH OpPH TOAHOCTBIO BKAUEHHOM IOJOMNE-
HHMH He AOMKHBL JOXOAWTE A0 KOHTAKTHOH Tiomagu ryfox Ha 2...4 MM.
B To xe BpeMsa HOXH BeeH cBoell KOHTAKTHON JacThio ZOMKHEL BORTH
B ryOkn. Tnybuny BX0MIeHHA Hoxel B ryGkn pyORNBHUKOB ¢ PRMASKHEIM
IIPHBOAOM DPECYAHDYHOT YBCJIHMCHHEM HIH COKPAaNICHHEM JAHHB TATH
OT PYKOATKH K pyOMNbHAKY. [IpH peryIHpoBaHUH Jo6HBAIOTCA OSHOBpE-
MEHHOI'0 BX0ZA BCeX HOXeH B ryGKH H BHXCAA M3 HUX. PasHOBpeMEeHHOCTh
BEIXOJA HOXKE M3 KOHTaKTHLIX I'y6OoK He JOJLDKHA IPEEWMATL 3 MM,

€) MPOREPAIOT MPCYHOCTL COSAMHEHUI PySHIEHHKA ¢ PRIMATOM TATH;

) KOHTPOIMPYIOT COCTOSIHUE MPYHUH MCKPOTACHIBHHY KOHTAKTOB; £1a-
6hle IPYHHHBL 3AMEHAICT HOBLIMH.

KauecTBC peMOHTA B PETYIMPOBAHHA PYGWIBHHKCE M IeperUnodaTeiei
npoBepanT 10...15-KpaTHHM BKAIOYEHHEM M OTKAIOGIEHHEM.

PeMOHT NAKeTHRIX BRKAWYareneil. QO6ropesmue KOHTAKTH M OCIa-
6MeHHBIE NPYKUHEL 3aMeHAT HOBRIMH. [locne ZauTensHoit paboTH
M YacTHIX OTKANYEHHH BHIUTIOYaTe eM GOBITHY TOKOB CHABHO H3HAIIH-
BarTCA (BHIOPAIOT) €ro HCKpOracHTeNbHEE mAaiifu. [IpH peMoHTe TakHue
MAiH 3aMeHsI0T HOBRKMH BO N30ekaHyue PeaKoro YXyAmeHHA TaleHns.

[Tpu cBopke OTPEeMOHTHPOBAHHOIO BHKIKYATENA ocoboe BHHMaHHE
ofpalaloT Ha MPABMABHOCTE B3AWMHOIO PacloI0XeHUA TMOABHMHEIX
M HEMOABMAHEIX KOHTAKTOB M IVICTHOCTE OJIOKAa €ro makeTos. [Ipy:KHMHa
AOJHA ORTE HacakeHa HA YETHPEeXrpaHHy0 49acTk OCH TdK, YTODH nmpH
IIOBOPOTE PYKOATKH OHA HATATHBAMNACE, 4 3ATCM C toapmoi CHKOpPOCTBKD
3aMEIKANTA WAH Pa3MBIKANa KOHTAKTH. OTpeMOHTHPOBAHHEIN H MOAHOCTBIO
cobpaHHEIH NaKkeTHBH BHKJIIOYATEN: TIPOBEPAIOT He MeHee dyeM 10-kpat-
HEIM BKAIOU€HNEM U OTKII0GeHNEM,

PeMOBT OYCKOBBIX AUMKOB, B 06beM pafoT Mo TekymeMy peMOHTY
MYCKOBHIX AMMKOR BXOAUT CIETYIOmee:

a) oCMOTD KOHTAaKTHBIX J€Taneil M ycTpaHeHHe MoBpexeHuil (obropa-
HHe, OILTaWIEHNE H Ap.);
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6) mpoBepKa COCTOAHAA TIPHEGAa M 9eTKOCTH ero pafoTw. IpHBoA npu
BKAKMCHHH AODKEH NOMHOCTBIO ¥ 663 epeKOCOB BBOAUTE HOXH PyOHIb-
HUKA B KOHTaKTHBEE IY6kH, a IpH OTKAIYeHWY BHBOAUTE HOXKM U3 HUX
M CO3TABATEL MeAY HOXKAMH H ry6KaMH pa3phip He MeHee 30 MM o KpaT-
valmeMy pacCcTOSHHIO,

B) YCTpaHEHHWE 3330P0B, OcNabNEHHBIX KPEIVIEHHH NOABMAKHEIX ACTa-
neil, moBEpeXAeHNI U3OIALHOHHNX YacTei H T. N. [IpakTHKa 3KCIUTyaTa-
I[HH ¥ PEMOHTA [IYCKOBHX AIUKOR NMOKAEIBAET, UTO B HHX Hanbosee 9acTo
DOBDESKAAKITCA AETANH, H3OINPYHIHE TPABEPCY OT YAcTeH, HAXOAAMMRCA
noJ] HanpAxkeHueM. [ToBpeXRAeHHYK H30ALIMI0 BOCCTAHABAHBAIOT, HCTIOh-
3YA H3OMAMMOHHBIE MATEPHAIH, paBHOLICHHHE JaMEHACMEIM;

I} mepezapsfKa NMpejoXpaHHTeNel H 2aMeHa [UIABKUX BCTABOK.

[Tpu npoBepKe COCTOAHMA M30MALUMH MEKAY TOKOBSIYIIHMH H 3a3¢M-
JNeHHBIMH YacTAMH HCTIOILIVIOT MeraoMMeTp Ha 1000 B. 3nadenne comnpo-
THBAEHVA M30MALIMM JODAHO OHTE He Hinke 10 MOM.

l-_[p}l PEMOHTE KHOIIKH YIIPABJAE€HHA OYMHINAHT IIOBEPXHOCTH KOHTAKTOBR
M MOCTHHKA OT IJIEHOK OKCHAOB, TPOBEPAIOT COCTOAHNE MPYRUH H 3aTHKKY
BHHTOB. OcnabneHbe NPYXUHB 3aMeHAIOT HOBEIMM 3ABOACKOTG H3IGTOR-
aeHuA, T1py cO0pKe OTPEMOHTHDORAHHOM KHOIKM YNpanIeHHsa 00pamaioT
BHHMAHHWE HA NPABMABHOCTD B3AMMHOTO PACTIONOMEHHA BHYTPEHHNX leTa-
Ael ¥ ee KOHTAKTHEIX IOBepXHOCTeH, a Takoke Ha OTCYTCTBHE 3aefaHHM IPH
ABHXRKCHHH CTEPHHA 1 KHOTIKM B KOPITYCE.

PeMmonT MPEAGXPAHHTEAA COCTOHUT B 33d9HCTHE KOHTAKTHRIX NMOBEPXHO-
cTeit marpota ¥ TYGOK OT KOTIOTH ¥ JACTHI| MeTanaa. ¥ GubpoBhIX MATPOHOB
NPCBEPAIOT TONIHHY CTEHOK U yOeX IaloTeA B OTCYTCTBHH TPEIlH, Tak Kak
IPH YacTHIX cpabaTRIBAHMAX TPEAOXPAHMTENA CTEHKH TIATPOHA BRICOPAKOT,
4 NPOYHOCTE MATPOHA CHHXAETCH.

[lepesapmxasi IpeACXPAHUTENb, MPOBEPAIOT IVIABKYI0 BCTABKY IO TOKY
OTICTICYEHNA MpeJoXPaHUTeNd W 3alMmaemoii Ienu. ¥ npejoXpadaWTenei
¢ KRAPIEHBM JAMOIHHTENEM TOTHOCTHI 3AMEHAIT CTAPHI MTecoK HOBRIM,
KOTOPBIA JODKEH COCTOATE M3 YHCTOrG CYXOr0 KBAPUA € TPAHYIaMH PA3ME-
pom 0,5...1 MM, JaTeM MaTpOH YCTAaHABAWBAKT B ryOKH NpeAOXpaHATENA,
B KOTOPHIE OH AO/DKEH BXOAKTE 0e3 NepeKoca M C HEKOTOPRIM YCIIHEM.

PeMOHT KOHTAKTOPOB H MArHWTHBIX TycKaTelNe#. 2Ta anmapaTypa
CIYKUT ANA AHCTAHUHOHHOrG ARTOMATHYECKOTO H TOAYaBTOMATHYECKOTO
YNpaBAEHUA NEKTPOABHTaTenAMu, Hanbosee pacnpoCcTpaHEHE KOHTaK-
Tope tHnoe KIT, KT1A, KT, KTA, KM, KHT u nyckarenn [1M, [IME, ITMH
¥ I1. Bee 3TH KOHTAKTOPH U TMyckaTend UMeKT TPHHIHITHANBHO CXOAHEE
KOHCTPYKLIMH, TO3TOMY CNocobE ¥ pUeME HX peMOHTa OfHHAKOBH. Liene-
co00pa3H0 PEMOHTHPOBATh M3OAWPOBAHHHE BANH, TIOAMIMITHHKH, AYTOTA-
CHTEAbHEIE KATYIIKH M KOHTaKTHbIE GoNTH Gobmux pasMepoB. OcTanbHbIE
AeTANMH OPY peMOHTE 3aMEHAIOT HOBEIMH.

HaonnpoBaHHEE BaJIE TOMJIEKAT PEMOHTY [PH H3HOCE WeeK H TOBPEX(-
ASHHAX [TepecOXMeN HAONALHN.

[IpH peMOHTe HCKPOTACHTEThHRX KaMep MpUMeHAT Gulpy, Tak Kax
OHa MeHBbIIE BCEro NoABEPKeHa AeHCTBNIO ANeKTpIIecKoH AyTH. O6ropes-
MIHe OT ASHCTBHA AYTH 9aCTH HCKPOraCHTEIBHEIX KAMED 3aMeHs0T, a ofipa-
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30BABIIMECAd HEPOBHOCTH HAa BHYTPEHHe!H MOBEPXHOCTH CITAKHUBAKT ITPH
HOMOMIH CMecH HaMelbyeHHoro acbecra U HeMeHTA.

CBopka ANMApATOR HeCTOMHA, HO CBA3AHA ¢ HeoBXOAUMOCThIo cobmioge-
HUA TEXHHYECKMX YCIOBHH U TpefoBanuit 3aB0oACKo#d HHCTPYKIUUH, TTocre
cHOPKH KOHTAKTOPOR M MycKaTeNed Ha pafodeM MecTe IpOBEpAIOT NOABIDK-
HOCTb KOHTAKTHOH CACTeMEl, MeXaHHYECKHEe XAPAKTePHCTHKY aNliapaTos,
HAAEHKHOCTh H3OAALNH KATYIIKH M KOHTAKTHBIX Y3JN0B.

[NogBMXHEIE 9aCTH KOHTAKTOPOE M ITyCKaTeAeH A0/okHEL cBoBoauno, Gea
3aemAHHH H TOPMOMEHHA NepeMemaThcA B omopax. [ulkue coenHeHRA
He JO/DKHE KacaTheA Kopmyca (ckobbl, ApMa) KOHTAKTOPA H OKA3HBAThL TOD-
Mossee JeficThie Ha ABMKeHHE AKODA.

[IpapUABHOCTE PaBOTH TOBOPOTHHYX KOHTAKTHHX YaloB XapaKTepH-
3yercs BHJOM KacaHHA, NEPEKaTOM, PACTROPOM, MPOBAICM, HAa4YanbHEIM
M KOHeHHHM HaXXaTHAMH KOHTAKTOH.

HoBEle rMaBHEE KOHTAKTH BO BRIWIEHHOM NOJOKEHHH AO/MKHE 3aMH-
KATBCA TAK, YTOOH CONPHKACANOCh He MeHee 75 % vx mupuHeL [Ipu BKAO-
9eHNH TOABMXHERE KOHTAKTH AO/MKHE IIePEKATHBATHCA OTHOCHTEABHO
HEeMOABHXHEIX. B MHOTOMNOMIOCHEX KOHTAKTOPAaX H MyCKaTeIAX HeOOHOBDE-
MeHHOCTh KacaHWA KOHTAKTOB He JOJDKHA MpeBhIaTth 0,5 MM.

PaCTBprI, MpOoBaabl H HAKATHA ITIABHWIX KOHTAKTOB KOHTAKTOPOB
H nycxa‘re.nei-‘! A0DEHRN COOTBETCTBOBATE AAHHRIM, YKASAHHEIM B 3aBOACKITX
MHCTPYKURAX.

[Ipy HeBOMBHIMY OTKIOHEHHAY pa3MepoOR OT YKASAHHLIX B HHCTPYKLHAR
MY MOKHO NOJOTHATE MoArubanueM KOHIOR KpoHmTefiHa M HOCUKA AKOPA
y KoHTakTopoB THNa K1, noarnbaHieM KOHTAKTOAEPXATEAA WIM NOBOPO-
TOM eT'C KPEIUIEHHA CTHOCHTEILHO H3OAALMOHHOIO BAJIA ¥ [TycKaTeselt THIA
ITu IIMH u xoHTakTOpoE THNA KT.

Crury HAKATHA KOHTAKTA MPOBEPHIOT MPH [IOMOIIM AHHAMOMETPA IIPH
HEMOABIDKHO 3aKPEIUIEHHOM AKOPe B PA30MKHYTOM H 3aMKHYTOM MOA0MKE-
HVH KOHTAKTOB.

PeMOHT KaTylleK KOHTAKTOPOB M myckaTeneil. Oauoi w3 Haubonee
NoBpeXAaeMBIX AeTane#t MAaTHTHOrO MycKaTeNd H KOHTAKTOpA ABRMSETCA
YIEpPRVEAIOMAA KATYIIKA, KOTOPAad [IPH BKIIOYEHHOM I[TYCKATesEe WIH KOH-
TakTOpe 00TeraeTca TokoM, KaTyiiky, ¥ KOTOPOH M3QAAIMA BCASACTRHE
AnarenbsHoH paBoTH [epecoXa, 3aMeHAIoT HoBoH. [IpH oTCYyTCTBHY KATY-
ek 3ABOACKONG HATOTOBTEHH X HAMATHIBAIOT B 3NeKTPOMACTEpeKUY.

BOCCTAHOBMTE KaTYIMIKY, €C/IM eCTh NMaciopT, HETPYAHO. B aToM ciydae
HAMATHBAICT HOBYIO KATYIIKY, WHCJAC BHTKOB KOTOPOH H ceYeHHe NpoBoAa
AOCDKHBI COOTBETCTBOBATh NACNOPTHRIM A3HHHM. IHOTAa MpHxoAHTCA nepe-
MATBIEATh KATYIIKH JIEKTPOMATHHTOB ANIMAPATOE B pACMETE Ha HAITPHXE-
HHe, OTAHYanmeecd oT [1acnopTHOIG.

[epecyrTaTh OGMOTOMHEE AAHHEIE KATYIOKH ¢ OFHOI'O HATIPSDKEHHA Ha ApY-
roe ¢ AGCTATOYHOM TOUHOCTBI0 MOMHO TPH NMOMOLUTH CTeyIOMX SopMy:

u. U
Wy =W, U—Z; d;=d, ‘U_l’ (19.1)
1 2
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TZie Wy — NepBoHATaANBHOE THCIO BHTHOB [PH HaNpaxeEHy U;; w, — Tueio
BUTKOB TICC/e MEPEMOTKE Ha HanpmierHe Uy; d; ¥ dy — AuaMerp TIpoBoAa
COOTBETCTBEHHO JI0 M IIOCHE TIEPEMOTKH.

B peMOHTHOH OPAKTUEE MHOCAA OPHXOZNTCA DACCIMTHIBATE KATYIIKM
3aHOBO WUIH [0 HIBECTHHM PasMepaM cepledHHKa BOCCTAHABIHBATE 00Mo-
TOUHHE AAHHHE, T. &, QUPEACHATE THCAG BATKOE H AHAMETD IPOBOAA JUIA
38ZaHHOrO HATIPSOKEHW CETH.

O6MOTOUHBIE AAHHEIE KATYIIKY NIEPEMEHHOTD TOKA (dMOIO BUTKOB W)
H IVICIIAAL MOTIEPETHOTO CeYeHHA MATHHTONPOROAA ¢ AOCTATOYHOM Aa
IPaKTHKY TOTHOCTHIO MOKHO DACCYMTATE o rpadwky (puc, 19.1), Ha ropu-
BOHTANEHOH OCH KOTOPOTO OTIOKEHO CEYEHNE CTEMRHA MATERTONPoBOZE Q,
4 N0 BEPTHKANLHON OCH SMCIO0 BUTKOB Wy, IPAXOAAMIMXCA HA OIMEH BOJET
pafodere HampmxeHnd U

Wo =W / U- (19.2)

/
4
/Y

N
™\

P

3 4 6 &8 10 15 20 2530 40 60 80100
0, ca?

Puc 19.1. Tpadux gnn onpafjenelma YMCNA BMTKOD KaTYLIKH

JUI onpeseneHus THCAA BHTKOB, IPHXOAAIXCH HA OGHH BOABT pabo-
YEero HANPMREHHA KATYIIKH, B 3ABMCHMOCTH OT pexkuMa paloTH moabay-
10TCH rpadHIecKMMy 3aBHCHMOCTAMH, O/fHA M3 KOTopHX (1) cooTBeTcTBYET
IMATENEHOMY PeiMy paGoTH, T. €. IOBTOPHOCTH BROOYeHwA IIB = 100 %,
a apyras (2) — DOBTOPHO-KPATKOBpEMEHHOMY PeXXHMY, T. e. ITB = 40 %.

Clmee WHCIC BETKOR KATYIIKH HAXOAAT M3 BEpameHua (19.2).

YroHm HATH ZRAMETP TPCBOAR, HeoGXOIHMO YIecTh KO3 GHIEHT 3amI-
Henws K, KOTOPRIA DOKASKBAET OTHOLIEHWE CYMMAPHOH II0IMaAM noneped-
HOTO Ce9eHHA H30AMPOBAHHEX IPOBOACE K IIOMIAAH OKHA MATHITOIPOBOZA.
KosdbipeHT 3ano/HeHI 3aBHCHT OT THIA H3IAINH, GOPMEL B CeUeHHA

290



OpoBOJIA ¥ KauecTBa HaMoTku., OmperendorT KoahdHIMeHT 3anoiHeHmua
o rpaduKy, IpHBLASHHOMY Ha pHc. 19,2, B KOTOPOM DPOMEXYTOYHAA JABHCH-
MOCTh XApaKTEPH3YET CPeAHEs SHAYEHHS KoapHIMeHTa 3aN0NHeHA B GyHK-
VN OT I7IOMAZAN TIONEPETHOND CETeHIA OKHA MATHUTONPOBOoAA Q. Bermomm
IWIOMAAE OKHA MArHUTONpoEoad 2 (puc. 19.3) MArHUTHCIH CHCTEMEI M YMHO-
HUB e¢ Ha KoaddumeHT aanomHerwd K, TOMyTM 3HaYeEMe IIemaiy (Mm2),
3aHHMAaeMoit oGMoTHo.

Satu = Kaloho, (19.3)

rae Iy, hy — pasMeps OKHa, MM.
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Puc. 19.2. Tpaduk gnn onpegenennn kod$drumenTa sanonHeHnn K,

s

Puc, 19.3, TuNb MarHWTONPOBOROE ANNAPATOR NOPLMEHHOTO TOKA:
1 — xarymnce; 2 — MArEMTOOPOBOX

3Haf WIomags S.s,, MOXKHO OIPEASAUTH IUCAO0 BUTKOB, IPAXOAAIINICH
Ha 1 Mm2 370l MACmALH:

Wo == Q » (19.4)

rje wp — 9HCIO BHTKOB, OPPXOAANMECA Ha 1 MM2 IDIOmMAMM CedeHud
oOMOTKH.

INo paccauTaHECMY BHAEHMED Wy M rpadMKaM, IPHREICHERM Ha pHc. 19.4,
onpeaensioT grameTp d TpeSyeMoro mpoBoaa.



JIIR KOETAKTOPOB X MATHUTHRIX ITYCKATENEH TAINE BCETO UCIOAB3YIOT IIPO-
BOAZ ¢ aManesoi meomamei (TIS71, MTVIIHO), a 411 TOPMOZHEIX MATHHTOB
¥ KOHTAKTOPOR C THXENEIM DexvMoM paboTs — mpobaaa [TIE0 u IB,

PeMOHT OyCKOBHIX M PETYMPOBOIHBIX PEOCTATOB. BHIOAHAA TEKY-
i peMOHT, OYHITATOT Bech AlAPAT OT IBUIM H IPASH, MPOBEPAIOT KpeIuie-
HHE PeOCTATOB, IVIOTHOCTE BCEX BUHTOBHX COSTMHEHMVEH, YDOBEHE MACa,
COCTOSHHUE NOABIKHLEY KOHTAKTHEX IETOK M IVIOTHOCTL WX IPHIETaHMSA,
COCTOAHME HEMOZBWAKHEX KOHTAKTOB, 3JIEMEHTOR COMPOTHANEHN, IAMWT-
HOTO 3a3¢MICHMA KOPIOyca PeocTaTa, a Taloke M3MEPAIOT CONPOTHBIACHHE
H30JIANMY PEOCTATA OTHOCHTENbHO Kophyca, OGHapyseHHbIe IOJIOMKH
YCTPAHAIOT, 3a9HINan 0STOPEAe M 3aMEHAN HEHCNPABHEIE KOHTAKTH,
2 TalOKE PErY/MpYH AeficTENe MexaEMIeCKol 9acTi peocTara.

ITpM KAMWTANEHOM PEMOHTE DEOCTAT NOMHOCTLIO Pa3GHPAIOT, THCTAT Bee
JIeTA/M, H3HOTICHHRIEC YacTH (KOHTAKTE, SACMEHTH CONPOTHBICHHEA, TIDY-
SKMHEL, GONTOBHE COSAMHEHNA, M3O/ALMOHHEIS JeTAMM U Ap.) PeMOHTHPYIOT
WM JAMEHAHIT HOBBIMIL.

3AeMEHTH CTOPEBIIIX CONPOTHBIEHWI 3aMEHAI0T HOBRIMY, H3TOTORIEH-
HEIMM K3 TOT'O K€ MaTepHana (HHXpoM, GeXpans) Toi ke mAomagy mome-
PEYHOrO ceueHMd. JInA MIoUATAM SACMEHTOR COTIDOTMRICHHA OT KOPIyca
OpHMeHMOT $apdop, CTeATHT WM MMKAHUT, & BHBOJH OTASABHEX CTYIIE-
HeH peocTaTa HawmpyIoT dapdoposnivm Sycamu M achecTOBEM IyAKOM.
Ecau peocTaT CMOHTHPOBAH HA PAaME arperata ¥ NOABEpKeH BubGpainiy,
TO HA BCEX COCAMHEHMAX CTARAT MPYAWHHHE a5k

HenoapiokHie KOHTAKTH DEryMpOBOYHOTO YCTPOMCTEA peocTraTa OIM-
AT OT OKCHAOB H OIUTABACHIG!. YCTaHABIHBAIOT STH KOHTAKTEL Ha OTHOM
ypoBHe BO H36e¥aHme HOAroPAHNA KOHTAKTOB H 38/JAHIHA KOHTAKTHHX [ETOK.

w'p w'p
1 200
"] 150 N
6TIS 100N
4 N 80
b
40 A,
2 N9 30 A
1,5 \\\\ 20 By
1 AN 15
08 10
0,6 g 5
N
0,4 \ 4 %
0,3
0,25 3 -
0 2 b\ L1
0,13 15
o1 ” 1
02 03040506081 152 253 0,050,060,08010,1502 0250304 040608 1
a d, mm 6 d, mm

Puc. 19.4, Tpadux anna onpapengHKs quameTpa oSMOTOYHLIX NPOROAOE d}
a— B0 (1) »n IIBL (2); 6 — IS (3) 1 ITVIIIO (4)
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Tlocne peMOHTa peocTaT COOHPAlOT, PEryAHPYIOT, BOCCTAHARAMBAIOT BCE
HAJINCH Ha €TI0 KPHIIKE W KOMyXe. ¥ MAGIAHLEX PEOCTAaTOR IPOMLIBAIOT
6a40K 1 3aNOMHAIOT €T0 CREKKMM TPaHCHOPMATOPHEM MACIOM AD YPOBHA,
OTMEYEHHOTO 9ePTOH HA 0HOA M3 ero BEPpTUKANBHEIX CTEHOK. PeocTaT mpo-
BepAIOT Ha OTCYTCTBHE 06PhIBA €70 COMPOTHRIICHHH H MNIABHOCTD X0fa TOA-
BHIHOTO KOHTaKTA.

19.3. (poxu u 06bLeMbLI peMOHTA pacnpegenuTenbHbIX YCTPOKCTB

PeMOHT pacnpeAenuTeABHBIX YCTPOHCTE CBOAUTCS K PEMOHTY AMIapa-
TYpHI H 060pyA0RaHHA (B OCHOBHOM OIIMHOBKH).

Kanumanbrbill peMorm annapaToB H 3AeKTpooGopyA0BaHMA pacnpee-
JHTEABHEX YCTpoHCTE HanpaxkeHHeM Ao 1000 B mpoBOAAT B CPOKH, YCTa-
HOBJICHHHME OTBETCTBEHHLEIMH 3a 3MeKTPHIecKOe X03AHCTRO MpeANpPHATHS,
HO He pexe odHOr'C pasa B 3 roja.

Texywuil peMonm paclpelenuTeNbHEE YCTPONCTE IPOBOIAT MEXIY
KalTMTATbHRIMH PEMOHTAMM B CPOKH, YCTAHOBAEHHHE TPAQMKOM, YTBEPK-
ACHHRIM OTBETCTBEHHHEM 3a IMMEKTPHYECKOE XOﬁHﬁCTBO, HO HE p&xe QIHOro
pasa B ToA.

[pu onpegenéHnd o6BEMA TEKYWETo PEMOHTA PACTIPEACTHTENBHBIX
YeTpoiicTs HanpakedHeM Ao 1000 B n0poBepAnT COCTOAHHE: a) KOHTAKT-
HBEIX coeAHeHWH COOPHEIX [IHH, HATHYHE MeCTHBIX HArpeRoB (MpH 2TOM
MOATATUBAIOT Bee GOATORHE coeaMHeHNa); 6) COycKoB OT MIHH K annapa-
Tam, ryGoK pyOHABHUKOB, PeA0XPaHHTe ek, MeCT II0ACOeHHEHHA Kabe-
Ael W NPOBOAOB; B) pa3fenok xabeneil v MX 3axkpelvieHue; r) TpaHcdop-
MATOpOB TCKA H BPTOPHYHEIX NelleH; ) 3alIMTHHY 3a3eMIeHHA | ceTaaThX
OTpAXACHHIN.

Bo BpeMs KalWTaJbHOTO DEMOHTA PACOpEAEAWTEAILHOTD YCTpofcTBa
BBROIOJHAIOT BCE OGIICPAIMH TCEKYINCT0 pECMOHTA. le‘l KAMHTAMbHOM PEMOHTE
ocofioe BHMMaHVe OSPAILAIOT HA COCTOAHME BOATOBRX KOHTAKTHEIX COSIH-
HeHUiL. [TpH 3TOM NpOBEPAIOT clelyioMmee! a) KAYecTRO 3ATSNKY 60JITOR
(BckpriBamoT 2...3 % coeAHHeHHH); 6} eNoCcTh HIOMATOPOB, HAAEKHOCTD
KPEeTUIEHHA IHH Ha M30AATOPAX; B) OTCYTCTEHE NPOrHOOB MHH, COCTOAHME
HX DKPacKH ¥ HANHYHE 3a9MINEeHHBIX MECT /U HAAOMEHNWA NepeHOCHHWX
3azeMASHHH.

[Ip peMOHTe OIIHHOBKHM DACNpPEASTHTEABHOTO YCTpolicTBa Kade-
CTBO IOATOHKM TLIOCKUX NOBEPXHOCTER B KOHTAKTAX NPOBEPAIOT IYTIOM
Ha 0,02...0,03 MM. B MecTax coeAHHeHUE MYT He AONAKeH MPOXOAUTH
BrayGh Gosiee Y8M HA 5 MM OT Kpas.

Jasnenne BOATOBHIX KOHTAKTOB POBEPAIOT, BRIIIOJHAA KOHTPOABHELH
HOAKHM OORMHEIM KIIOCHOM ¢ ANHAMOMETPOM FIH KAKYOM C peryaupye-
MEIM KDYTALIUM MOMEHTOM CO CMEeHHBIMH M'OTOBKAMM.

B xoe peMOHTa paclipeAesIHTeNEHOIO YeTPORCTBA OKPAIIWBAINT TTAHEH
B CBETIHE TOHA, BOCCTAHABAMBAIOT HAANMUCH Ha NaHEAX, PEMOHTHPYIOT
KOHTYp 333€MJIEHVA, 3aMKH 3aLIMTHHX CETHATHX OTPOKALHHEH, JIBEPH pac-
NpeAeTHTeARHBIX YCTPOHCTB, 0CBelleHHe H Ap.
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Tepen craveil pacnpefe HTELHOTO YCTPOHCTEa N3 KATMTANMbHOT O PEMOHTA
B 3KCIUIYaTALHIO H3MEPHIOT CONPOTHBASHNE HAOALIMH CaMOero YCTPOHCTEa
K €T0 3JIEMEHTOE, a4 TAICKE UCITHTHEAIT €ro MOBHIICHHHEM HANPOKEHNEM
(1000 B) NpOoMEIIUIEHHO JaCTOTH B TedeHHe 1 MuH. CONPOTHBIEHHE HA0-
NAITHMH KaEA0N CeKITHM PACTIPEAEHTEABHOTO YCTPOHCTBA HIMEPAIOT METaoM-
MeTpoM Ha Hampmxenue 1000 B, OHo aomkHO OITH He MeHee 0,5 MOM.

HemeTaHHA HIONANHH pacnpeleTHTEALHOIC YeTpoiceTea ao 1000 B mpo-
BOJAT OAHOBPEMEHHO ¢ HCIIHITAHHAMM HIEKTPONPOBOAOK CHIOBEIX H OCBE-
TUTEJLHEIX ceTell, MPUCOEAMHEHHRIX K HCTIMTHBAGMEIM paclpeeluTen-
HHM YCTpOHCTBaM.

19.4. NMocnepemoHTHbIE MCNBITAHKA ANNAPATYPD
pacnpeenuTenbHLIX YCTPOMCTB

[IpH peMOHTE H PeKCHCTPYKLIAA HHAKOBONBTHHX MIeKTPHYECKIY aIlna-
PaToB, a Takke [IPH YCTaHOBKE MX B paclpedcaRTeIbHbIe YCTPoHCTBA nocae
PeMOHTA AOJDKHH OHTE COGMIGAEHE MpHBeAeHHER B Tab. 19.1 zonycTHMEE
MIEKTpHICeCKHE 3230PH (10 BO3AYYY) M PACCTOAHHS YTedkH (N0 NoBepXHa-
CTH U3OAAIUA) MeXTY YACTAMY, HAXOAMMUMHCA 110] HATpDKeHHeM, WX
MeNY HUMH M 3a3eMIeHHMMHY YaCcTAMH.

OTpeMOHTHPOBAHHLIC 3MeKTPHUCCKHEe ATNNAapPaThl HANpAMEHUeM
A0 1000 B 70 BBOAa B SKCIUTYaTALMIC UCTIBITHBAIOT B COOTBETCTEBHH C JaH-
HuiMH Tabu. 19.1. [To meroauke, obbeMy ¥ NOPAAKY [POREAEHHA HCIBITAHHA
AHAMOTHYIHE NMPUEMO-CAATOIHEIM HCNEITAHWAM, ONHCAHHEIM BRILIE,

19.1. flonycrumese 3a30pnt (Mo Bo3AYXY) M PACCTOAHMA YTRHKH (N0 Haommmw}
B annapatax nanpawewvem ao 1000 B, mm

ANMmapaT JonycTHMEIE anek- | PaccToAENS
TpEICCKHE 3430 YTEIKH
(mo Bo3ayxy) B anna- | (Do maons-
PATAX HATIDMHEHHEM | IHH), MM
ao 1000 B, mm

PYOHILHHE K IepetiodaTenb 9 20

KoHTakTop nepeMeHHOrd TOKA 5 18

MAarHMTHRIH TycKaTelh 5 6

TNpegoxpanurenu TIP-2:

npy sanpaxeHnH 220 B # cae Tora 350 A 12 15

TIpH HampsokeHwH 220 B H cane 20 25

Toxa 600...1000 A

Tpesoxparurems 1TH-2:

mpH HampsokessH 380 B 12 —

TpH Hanpsoxesy 500 B 20 —

I{yr pacnpesenHTe bLHLEH 12 20

254



19.5. NpaBuna 6e30NacCHOCTH NpU pemMoHTe 0H0PYAOBAHKUA
pacnpefiennTenbHbIX YCTPORCTE

B orHomeHMH Mep Ge30NacHOCTH B AeHCTBYIONMX PACITPEASTHTEIBHEIX
YCTPOMCTBAX pa3IMyalcT TPH KaTeropuH pabor: 1} TMpH NOAHOM CHATHHR
HAMpAKEHHA C YCTAHOBKH; 2) NMpH YaCTHIHOM CHATHH HATIpSKeHHA; 3) Oe3
CHATHA HAMPAYMKEHMA.

[Ipu paGoTe ¢ NOARbIM LAY HACMILUHLIM CHIIMIEM HANDANEHUA Tepe-
HOCHLIE 333eMIEHUS CIEAYET HANOKMTR CO BCEX CTOPOH, A BC/M 3TO HERO3-
MOXHO, HPHHHTB MEPH, HPEMTCTBY}O]I[HE 01]1H60'-I‘H0ﬁ nogaqe ‘H’al‘[Pﬂ-
SKEHHSA K MeCTY paBoThl (MexaHHUecKHil 3aMop IPHBOACB, pYBHALHUKOB,
ABTOMATOR, TIPHMeHeHHe H30LILMOHHHY NpoRIajox i T. I.).

Ha Bcex pyOMJIBHMKAX W aBTOMATAX, KOTOPEIMH MOXET OEITEH TOAAHO
HaNpsUKeHHe Ha YCTAHOBKY, OTIWIIOTeHHYIO LA NPoEefeHna paboT, Heob-
XOAHMMO BHIBECHTH TUIAKATH: «He BKAKTATh! PaGoTaoT MHoam».

[Tpu paboTe He3 cHamuA nanpayerin BONH3M TOKOBEAYIHX YaCTEH,
HAXOAATIIXCH [0/ HATPIKEHHEM, A0MKHK GHTh BHIIOIHEHH MEPOIPHANTH,
IPEIATCTRYIOMME TPAGADKeHHI0 pafoTAIOmMIX KL K 3THM TOKOBEAYIUM
yacTaMm. K aMcay Takiux MeponpUATHH OTHOCATCA: a) Ge3oMacHoe pacono-
eHue paboTalomuX JHI 0 OTHOIIEHUIC K HAXOZATHMCA Mo Hampsxe-
HUeM TOKOBeYIMIUM JacTaM; 6) opraHMzanusa GecnpephlEHOTO Hajaopa
33 pafoTAIOMMMIE; B) MPpHMEHEHHE QCHOBHRIX Y AONOAHHTENLHEX M30MHI-
PYIOIINX 3alIWTHEIX CPeICTE.

INooiTe OKOHTAHHSA PEMOHTA AENal0T YOOPKY, M OTBEeTCTBEHHLIE 3a pEMOHT,
OCMOTPEB MeCTO pafioThl, PA3PENIAeT CHATh BCE MPEANXPAHUTENBHHE 3a3EM-
NeHHs, MPOKJIAKH | IiaKarThl. (6 OKOHIaHHMH pabioT OTBETCTEEHHEH coob-
MAET OTEPATHBHOMY AEKYDHOMY H JE/IAET 3AITVCh B HAPAZE U KypHAane.

TIpy TeKyleM H KaTHTATEHOM PeMOHTaX Ha TOKOBeAYIINX YacTAX, HaXo-
AsImyXcd NOA HATPDReHHeM, He BRIMIOMHAT HUKAakiX pabor.



fnasa 20
PEMOHT BHYTPEHHUX 3EKTPONPOBOAOK
U SNEKTPOYCTAHOBOK CITELIUANIBHOTO
HASHAYEHUA

20.1. PemoHT BHYTPEHHMX 3N1€KTPONPOBOAOK

PeMOHT BHYTPEHHHX 3AEKTPONIPOROAOK 3AKITIONAETCA B BOCCTAHOBICHUN
noBpesxIeHHON HIONIUMH TPOROAOB, 3aMeHe HEHCTTPARHON apMAaTYDHI, ¢Be-
TWILHHKOB, INTENCEILHEIX PO3ETOK H T. A.

[lpoBensa TEKYIIMI DEMOHT 3/eKTPONPORCAOK, BHIIONHAIOT ONEpaLHy,
ONPEAEAACMEIE WX TOBPEXACHUAMK. JIEKTPOITPOBOAKA HAH €€ YHACTHH,
MMEHIHe NOBPEXACHMA, KOTOPhIE HEAb3A YCTPAHKTDL [IPH TeXHHYECKOM
06T KHBAHUMA, MIOANeXaT 3aMeHe. IlpoBoda M kabenw, BEIGpaHHbe LA
3aMeHH BEIIEANIEH U3 CTPOA 3AeKTPOIPOBGAKU, AWLKHE COOTBETCTBOBATh
YCAOBHAM OKPYXAIOMed cpeu H Haduadenuio. [IpH 5ToOM criefyer Takwke
y4MTHBATh TpefoBaHHA aneKTpobe30nacHoCTH M noxapHol GezomacHo-
¢TH. B OTBETEBUTENEHERX KopobKax, pacnupeeIUTENBHEY U OCBETHTEMEHEX
WUTaX OTCOSAWHAIOT YHACTOK NPOBOAKK © pacTpeckaBlleiica, oIUtaBieHHoH
H30MANAeH MPOBOIOE WIH ¢ OrONeHHCH ToKOBeAyIIen asuiol. Iporog ocBo-
GOIIAIOT OT KPEINEeHUd W YAAASIOT, 3 UM 3aMeHH BHGWPAIOT NpoBOg, TOM
We MapKd, 9TC M MoBpexAcHHNN. [ToAroTORACHHRI MPOBOA BHIIPAMIAIOT.
Crniocof £ro KperuieHuA BHOHPaloT B 3aBUCHMOCTH OT MapkH H cnocofia Kpe-
TJIEHHA 3aMEHAEMOT0 MPOBOAA. BHOBL NPOAOKeHHRH NPOBOA TOAKIKMAIOT
K TeM MecTaM, TAe OTCOSJMHANN [TOB DX/ IEHHRIH.

PonMKH ¢ TPEINMHAMH M CKOJAMH 3aMEHSIOT B TAKOH NOGIEA0BATENLHO-
cTH. BHawane ocBoB0MAAGT IPOBOAKY OT KpellleHHA Ha poimke. OTBHH-
YHBAKOT BHHT KPEIUTEHHNA PpOMMKA, POJINK YIALAOT, Ha €ro MecTo YCTAHAB-
JHBAIOT HOBHH H 3aKpellL0T BHHTOM. Ha BHOBE YCTAaHOBAEHHOM POJIMKE
3aKpeIUIIOT NpoBoy. B KpeleHne poNnMKkoB OcIabaeHo, TO ero 3aKpe-
IUISAKOT PAATUTHRIMY peROMeHTyeMbIMU ciocobaMu.

PeMONT TPOCOBBIX H CTPYHHBIX TPOBOAOK. [[0BepXHOCTE TPOCA M pa3-
IPY309HEIX OTTAMEK, HMEIIWX KOPPOZHI, OYHINAIOT OT KOPPO3HH HAXKAa4-
HOW IIKYpKOH K NPOTHPAKOT BETOMILH, 3aTeM NOKPRBatoT AakoM ITXB. Kow-
IeBhe KPeIUIeHHA 3a4AILAIT OT KOPPOSHH CTAABHOHN IMETKOH, POTHPAKT
BeToINBI, CMOYeHHOH B 6eHINHe, U NOKPHIBAIOT AakoM [IXB.
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Tpoc (cTpyHY) 3aMeHAIOT B TAKOH MOCASAORATEALHOCTH, B anHchMo-
CTH OT HATPY3KM HA TPoC BHIOMpaIOT eTe AuaMeTp. PaspellaeTca npHAMe-
HSITh CTAMBHON KAHAT U3 OLMHKOBAHHEY OPOBOAOK WIH CTARBHYIO OLUHKS-
BAHHYH} IPOBOJIOKY AHaMeTpoM 6...8 Mm. JlolmycTHMada Harpyska Ha Tpoc,
onpefeaAseMan MaTepUaloM, W3 KOTOPOTre OH W3TOTOBAEH, TIDHBOAWTCA
B CIpaBOYHMKaX. BEOpaHHBIE TPOC HAM TIPOBONOKY PACcCTATHBAIOT Ha TIONY
NOMEIEHHA ¥ OTPedaloT Ha Heofxoamumyto gnmay. Ha KoHUax Tpoca sarm-
fal0T NeTAH H JAKPEIUAKT HX € IOMOTIEK CIIEIHAJPHHE 3aKHMOB. H])H
M3TOTOBIEHHH TETEAb Ha NMPOBONOKe NOJAB3YIOTCA CTAJIBHOH 060MMO,
KOTOPYIO NpeABapUTENbHO HaZeBaloT Ha MpoBonoky. OboliMa npeacTas-
nset cofiod cTanbHyI0 TPYGRY AMHOM 50 MM co CTEHKOH TOMMHON 2 MM,
TIp¥ OTCYTCTBUU CTANEHHYX o6oiM MeTAlo MOXHO CBAPHUTH MM BRINON-
HUTH 3aKPY9HBAHHEM CROGOIHOTO KOHL[A MPOBOAOKH. (T NOBPEM/IEHHOTO
TPOCa OTCOSAMHAIOT 3a3eMICHHE, NPOEOAAT HeoOXOAMMEIe OTCOSIHHEHHA
OT CETH, TPOC ¢ TIPOBOAKOH CHUMAIOT ¢ AHKEPHEIX YCTPOHCTE H ONYCKAIOT
HA IO MOMEIECHKSA, YRAJARIBAA PAAOM ¢ MOATOTOBASHHREM Tpocom, [Tpo-
BOAA M OTBETBUTEAbHEIE KOPCOKH CHEMAIOT ¢ KpeILIeHHA TTOBPeXeHHOTO
Tpoca H NPUKPEIUGIOT ¥ HOBOMY Tpocy. OAHOBpeMeHHC BEITIONMHAIOT peBH-
3K ATCKTPHYECKUX COSAHHCHH B OTRETBHTEALHLEX KOPOOKAX.

MogbheM K AHKEDHBIM YCTPOHCTBAM M HATDKEHHME TPOCOBOM MPOBOAKM
IPOBOAAT € NOMOINE TIVIMCIacTa WK aebeaxi. Tpoc 3aKpennsioT Ha aHKep-
HBIX YCTPOHCTBAX H K HEMY ITOJKNIOYAlOT 3a3eMIeHHe. 3a3erIeHHe BHTION-
HAIOT Ha obGoux koHITaX Tpoca. [Ipoeoaky, cofimonan $asvpobBKy, NOACOSIMH-
HSIOT K CeTH.

TpOBOAKY W OTBETBUTENBHEE KOPOOKM OCBOOOKAAIOT OT KPEMACHWA
Ha TOBpeskJeHHOM Tpoce. [lepeHoc MIPOBOAKH HAYHHAIOT CO CTOPOHEH 3aKpe-
TIEHHOTO KOHLA Tpoca. [loce 3apeplleHNs onepalyi mepeHoca TPOBOAKA
3AKPEIUISIOT BTOPOH KOHEI[ TPOCA HA aHKEPHOM YCTPOHCTBE M IPOBOANT
HOATSEKY HATIKHON MyQTO#, [ToBpexxaeHHNHE TPOC CHAMAIOT, OCBOBOIHE
OT KpeIUvIeHHA,

JlaA 3aMeHbl HATMKHBIX GH0MTOB K MydT, HMeloNHX CPLHIB peabinl Gonee
JABYX HHUTOK, TDOCOBYIO TIPOBOAKY 3AKPEIVIAIOT ¢ IOMONILI0 MOMHUCIACTA
Ha KOHCTPYKIIHH 3J4dHHA. IMonKcnacTom CO3Ja0T HATAKEHHAE TPOCA NpD-
BOAKH, OCBOGMKAAA PH 3TOM HATAHHOE YCTPOICTRO OT HarpyakH, JlederT-
HEle HATAMHEE BOaTH ¥ My}TH CHHMAIOT H HA HX MECTO YCTAHABIHEBAKOT
HOBBIE.

3aMeHy TPOCOBOH MPOBO/JKM BRINOJIHAIT CASAYIOMWM o6pasoM. Ilpo-
BOAKY € 0O0PBaHHKIME FUIH OIUIABJAEHHEIMH JKMAAMM 3aMeHsI0T. IIpH 3TOM
NOBPEMACHHYI0 IPOBOAKY 0CBOGOXAAIOT OT KPEMIEHHA K TPOCY H YAAIAIOT.
3aroTOBASIOT HOBRIE MPOBOAA, 10 /JHHE PABHEIE 3AMEHAEMOH MPOBOJKE,
OCTABJIAA 3411aC HA MOKMIOIeHHe. 3aTeM IPOBOAA KPenAT K Tpocy. Kpemne-
HHUE TPOBOAAT KIMHAMH JM00 Ha MeTaIMuecKuX nogpeckax ¢ dpapdopo-
BEIMM POAMKAMH WIH H3OMITOPaMK, THGo BanJasKaMy U3 nepdopHpoBaH-
HON MOTHBHHIIXNOPUAHOM eHTH. PaccTogHe Mes Iy TOUKAMY KpeIieHud
HE3AMMIMEHHRIX HAOIMPOBAHHEX TIPOBOAOB IUIOMAABK TONICPEYHOTO Cede-
HHUA A0 6 MM2 AODKHO OHITL He Gosee (M): MpH NOABECKE HA KJHLAX WAM
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pormukax 1,5, mpH KpemaeHWH Sasgaxamu (,5, MpH ACIOARIOBAHMH 3allH-
MEHHHX [IPOBOACE BO Boex orydanx 0,5,

B orreTRUTEeNLHOH Kopobke, UMelomeil TpemMHE M CKONEL HA KOPITYCe,
OTCORAMHAIOT MPOBOAa, Mapkupya HX. Kopobxy oceobokaaloT oT Kpe-
IJIEHHA, YAANAIOT, 4 HA €e MEeCTe 3aKPEeNAfsIOT HOBYI0. [To/ROAAT NpoBOAa
B HOpOOKY M COBAMHAINT B COOTBETCTEHH C MAPKHMPOBKOH. MeraoMMerpom
MpOBEPAIOT COMPOTHBACHHE HAONALIMH, TTOUTE YeTo KOpoSKy 3aKpEIBAIOT.

PeMOHT NpoBOAOK, NPOIOKERREIX B CTATLALIX TpyGax. [Ipu o6peBe
TOKOBEAYIIMX HI NPOBOIKY WM Npoboe M30ALHK IPOROAOE HA KOPITYT
OPOROAKY yAANAKT W3 Tpy6. IIpH HeoBX0AHMOCTH TPYGY ACTIONHUTENLHO
3aKPeIUIAIOT, 3aTeM €€ QYHINAICT OT MKABYHHE H IPA3H CHapyxH (Ipx
OTKPHTOI npoknafike] u BHyTpH. [Iporoj, npeAHA3HAYEHHHH JJIA TPO-
KJIAAKA B Tpy6e, OTMEDAIOT, OTPE3AlOT M BRITPSIMIAKT. 3ATPARISITE MPOBOJ,
B TpyOy HeofX0MUMO CO CTOPOHB! Haufionee ANHHHOTO MPAMOAMHeHHOIO
Y4YaCTEA; 1A 9TOr0 NpoBoed, (WIH HeCKOABKO MPOBOJHUKOB) MPHKPEIUVIAIOT
K KOHI[Yy CTAJBHOM [[POBONOKH, BRIXOMANEN M3 TpyOn. [IpoTskky mpoBoaa
B Tpy6y BHNOAHAT ABa 3MEKTPOMOHTepa. Jna ofMerdeHHA NPOTHKKH
NPOBOA CHeAYET TIPHIMYAPHTE TAABKOM. TIpH BONBIIHE YCILTMAX MPOTAKKH
MOXHO MTPUMEHATE AeBeKH M MOAMCTIACTRL,

Jlaa coeHeHHA SNeKTPONIPOBOAKH, NponoKeHHo# B Tpy6e, ¢ KOPITycoM
AIEKTPOOGOPYACBAHNA NPUMEHAIOT rEGKHe BEOARL. [IpH OTCYTCTBHM CTaH-
AdPTHRIX I‘HGKHX BREQAOBR MLITOALIYIOT PEIWHOBHE, MMOITHITHACHOBRIC WITH
MOJMBHHMAXAOPHAHEE TpyOru. TpyOKy HaJeBaloT Ha BHXOAANIME U3 TPYOH
KOHLE 37eKTPONIPOBOAKH TaK, 9T06H OHA BXOJMIA BHYTPL TPYOShL Ha DAy-
61y He Meree 100...120 Mm. N4 3aMTH 0T MeXaHHIECKHX NOBPEXAeHIi
IPOBO/OE, BEIXOAAUIMX U3 TPYOR, MCITOABAYIOT OTPe30K METALTOPYKABaA,
OAMH KOHEL, KOTOPOro NPHKPEIUBSIIOT K TPyDe ¢ HOMOLIbIo MydThL, 2 Ha py-
roff HaZeBaloT My$Ty A1 NOACOSINHEHHA K TOKONPHEMHHKY. C IOMOMbIG
riKOro MeaHOTO ITPOROIHNKA 06a KOHIA TPYOH COSIHHAIOT ¢ KOHTYPOM
3azeMienys. [IpoEOJa OKOHIOBERAKT HAKOHEMHUKAMY U NOACOEAHHSIOT
K 3MEKTPONPHUEMHHKY.

Tpu HapuInu raySoKHT BMATHH, CTUNOUHMBAHKUH W TPeIWH Ha Tpybax
BCA IIPOBOAKA TIOAAEMIT AEMOHTOKY M 3aMene, TpyOH MOKHO 3aroTORIATE
B MACTEPCKOH MM HA MOHTANHOM YUaCTKe N0 NpPeABAPUTETRHEIM HiMe-
peHHaM. [IpesHasHAYEHHYIO JIA NPOKNAZKH TPYGY OUHMINAIOT CHADYMH
M M3HYTPH OT CPA3H M PKABYWHE, 3aTEM PasMedaloT MecTa uarnbos. HMaru-
6ator Tpyby ¢ momomsio Tpyforuba. [Ipa atom HeofixoAMMO NpHAEPKH-
BATHOT HOPMATHIOBAHHENY YIVIOB 90, 105, 120, 135 1 150°. CTrIROBKY TpyD
OCYIIECTRAAIOT MydTaMH ¢ MOCAeIVIOUMM YTUIOTHEHHEM MecTa coeluHe-
HUA. [OTycKaeTeA MPUMEHATE COEIWHEHIE TPYD C HCTIONB30BAHMEM THTBIH
M3 THCTOBOM CTASTM MJIM OTPE3Ka TpyOw Gomblierc AuaMerpa. [Ipy oTKpE-
Toll MpoKAagKe MPOBOAKH TPY6hl OKPAIMBAIOT CHAPYKH M BHYTPH, IPH
MPOKJIAJKE TIOA 3AMHBKY GeToHOM TpYOY OKpAIOMBAIOT TOJIBKO BHYTPH. A
3AKPENICHUA TPYOH Ha CTEHE MPOBOAAT ZONGEXHEE 1 BMAIOUHEIE paboTsl,

Tpy6Hble MpOBOAKY ¢ HAPYIICHHHME KpellTeHHAMY 3aKkperuptoT. Cio-
coff KpereHns oBbH9HO BHOHPAIOT B 3aBHCHMOCTH OT NPEXHETo crnocoba
KPETUIEHHA.
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Tpu noAropaHUK ¥ OILIABAEHHH KOHTAKTHEIX TIOBEPXHOCTEH HaKOHe-
HUKOB coefHHeHHe pazBHpaloT. [[oBepXHOCTH HAKOHeYHHMKOB 3aUMUIAIOT
HAMATEHUKOM Ao BecKa, CMASLIBAIOT TEXHUIECKUM BA3ETHHOM W cOBHUPAIOT.

Ciiefikl KOPPO3HH Ha NOBEPXHOCTH TPYOH! YAATAT CTAILHON METKOH MK
HOKAAYHOH MKYPROM. 3aTeM UBEPXHOCT: MPOTHPAIOT TKAHBKD, CMOYEHHOK
B 6eH3HHe, ¥ TIOKPBBAIOT SMAIBID.

JIns BEIABACHHA MOBPEHAEHHH HIOAANO KabeIA MCMbITHBAKT META0OM-
MeTpom Ha 2500 B. [Nocre HaxoxAeHMA MecTa MIOBPEXJEHUA TPUCTYITAIOT
K peMOHTY. PeMOHT H30MALMH BEINONHAIOT Gea paspeaaHnd Xl Kabeis,
ecni kabens ocnabaen. Kabens moATArupaoT, paspesaloT obonouky, pas-
BOJAT KMUNK U HA NOBPeMJeHHBIE MECTa HIOMAHHE MOIMATRBAIOT HIO-
IHOHHYH AeHTY. TIpH paspedaHMK kabensd TOKOReAYIINE WWIHL COSAMHSTIOT
OZAHHM H3 CMocoGOoR: OMPECCOBKOH, CRapKOH WM naikoi, 3aTeM M30JH-
PyroT. Mecra coeIMHeHHH repMeTHSHPYIOT.

ITHYpH B MHOTONPOBOJICHHEE [TPOBOAA ¢ MeJHEIMU HIIAMHA ceveHHeM
A0 2,5 MM2 COSAMHAIOT CAeAYIOIUM OBPAZOM; ¢ KOHIIOB CHHMAKT H3O/H-
ITHI0 Ha LaHHe 20...40 MM, 3aTeM KU oOIV>XHBAIOT IPHIOEM, VIUTAZE-
BAIOT NApA/UIeILHG U KAFAYIO HITY CKPYqHBaloT. MecTo CKPYTKHA NMPOBOACE
NpPCNanBaAoT IPHITOEM ¢ MpUMeHeHUeM kalHdond. Bonee HaflexHoe coelH-
HEHHE IIpPOBEOAOR — C [IOMOIIbIO CHA[EH. CBapl{y MEHBIX XKHA HeDOobIIX
CeYeHHH BRITIONHAIOT € MOMOMBID TPAHCGOPMATOPa BTOPHYHEIM HATIPSKE-
HueMm 6...12 B,

B HacTosAmlee BpeMA PaclpoCTpPaHeHO coeIUHeHWe U OKOHUeBaHHe
Kak Me[HEIY, TAK U AMIOMUHHEDRY [IPOBOLOE CNOCOB0M OTpEccOBRIBAHM.
OnpeccOBRBaHHAEM MOAYYADT HAJCKHKE KOHTAKTHEIE COSAWHEHUA TIPH
cO6MI0AeHMH CASAYIOMKEX YCIOBHI: pasMepsl H KOHCTPYKLIMH HaKOHE9HH-
KOB, a TaloKe COeqHHUTEMBHEIX b3 COOTBETCTBYIOT JHAMETPY H MaTepH-
ANy NpPOBOAA; THIOPAIMED ONPECCOBOMHOrG HHCTPYMEHTA COOTBETCTBYET
AMAMETPY ONPECCOBHIBAEMELX HAKOHEYHHKOB H CIUIb3; Nepell OIPECccOBKOH
[TOBEPXHOCTE NPOBOACE M BHYTPEHHIOW [OBEPXHOCTL I'Nb3 ¥ HAKOHETHH-
KOB 3aUHINAIOT M CMA3LIBAIOT KBAPLUEBA3IATHHOBON HIN 1IMHKOBA3EIHHOBOH
nactoit. JInd coeIMHeHNA CNOco60M ONPECCOBRBAHYA NMPUMEHAIOT BRIOTY-
CHRAaeMbie MPOMBINLNEHHOCThH) [IPECC-KAEIH.

B CHIpEIX ¥ 00000 CHIPHX MOMEMEHUAX ANA COSAMHEHWA TPOROAHHKOR
PeKOMEHAYETCA TPHMEHATS CBapKy. JonyckaeTod NpUCCEAHHATE ATIOMHHB-
eBHe TPOBOAHUKY HENOCPSICTBECHHO K MAITHHAM H ATIIIApATAM NPH HAMH-
YUH ¥ HUX 33KMMOB, TpeAHa3HaYeHHRX A5 MpHCoeAWHeHus, MecTa coe-
JHHEHHIA TPOBOJHHKOB H3OMPYIOT JHIKCH NOMHXIOPBHHAAOBOH JeHTO’
MAY NAKOTKAHBIO € TIOCNEAYIOLIMM HANOKEHHEM Ha Hee NPOPEIMHEHHOH
JWIKOH AEHTHL 3aTEM Bce COCTHHCHHA NOKPHIBAKOT MAOIAIIMOHHBIM JIAKOM
HIH 5Malhio.

Mposepka u McobiTanne IpoBogkH. [loc/ie 3aBeplIeNHA PEMOHTHHR
pabor HeofxoANMO MPOBEPUTEL M UCMEITATL NPOBOAKY. [IpOBEPAIOT HATEK-
HOCTH KpeTieHus AeTanedl aNeKTPOTIPOROAKH K CTPOUTENRHEIM HaCTAM 342~
HUA; HAREHHOCTE cOeRUHERM Tpy6 (Tpy6ROH npoBoaxn) Mexay coboi,
a TaKKe NpPUCOSAMHEHUA WX K KOpoOKaM; Ha/IMMIKME HA KOHLaX TPyS M30-
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AMPOBAHHKX BTY/IOK W OKOQHIEBaTeNell; NpaBWAILHOCTD NPHUCOSIHHEHHS
MpOBOAOE K TOKOIIDHEMHHKAM, HaJeXHOCTh BRIIIOTHEHHA COE,I[HHEHHI?I
M OKOHLEBAHWH; HATIM4YME UenH 3azemnenms. Hamepsior conporHanenue
M0 Hemeit.

CoNpOTHBIEHHE H30AMNN CHAOBLIX H OCBETHTENBHEX HMEKTPOIPOBOACK
HM3MEPAIOT MEraoMMeTPOM Ha Hanpspkenue 1000 B, ConpaTHRIEHHE U301~
ITHH A0MEHO 6HTH He MeHee 0,5 MOM. Ecau conpoTHRISHHE MAQIAIMHA HIDHE
HODMEL, He08XOAHMO NPOBECTH UCTIBITAHHE BICKTPHYECKOH NPOYHOCTH H30-
AAUHH. HCOHTHBAOT 3MeKTPHIECKYI0 TPOTHOCTh M3OJALHH C MMOMOMEBIO
HMCTOYHHKA TOKA yacToToi 50 'y nmpu manpmkenan 1000 B, Jlonyckaerca
AJLH HCITBEITAH A EJIEKTPH‘IECKDﬁ NPpOMHOCTH ASOJIAIHA IPDAMEHATE MEeraom-
MeTp Ha HanmpsoxeH#e 2500 B. Ilpxn mamepeHHH CONPOTHBENEHNUA HAOAALUH
IEKTPOTIPOBOAOK Bee SASKTPONPHEMHHKH, 34 HCKNIOTeHHEM MTenceNbHEIX
PO3ETOK, BHIUTIOYaTe/el M TPYITIOBEX IUTKOB, AO/BKHEL SEITH OTHIFOUEHE,
AAMIIE B DCBETHTENEHHY CETAX AODKHEI ORITE BHIBEPHYTHL,

20.2. Ycrpanexue HeumpaBHOCTEH SNEKTPOTENN0BbIX
W 06nyyaTeAbHbIX YCTaHOBOK

B ceapckoM XoadiicTBe MUPOKO HCNOALIVIOT JIEKTPOIIOAOTPERATENN,
MMEKTPoKAnopudepr, YCTAHOBKU AN HHAYKIMOHHOrY NIOAOTPERA MOMOB
¥ Ap. OCHOBHEIE HEMCNIPABHOCTH AMEKTPOTEILIOBHY YCTAHOROK! paapylile-
HHE KOHTAKTHBIX COeAMHeHME, OOpbLIB Lenel BCnejcTBHE MEeperopaHua
cnupaneH HarpeBaTeIbHBX S/IEMEHTOB, 4 TaloKe 3aMHKaHHe Ha KOPIycC.
Bre aTH HEHNCITPABHOCTH MOXHO BRIAEMTH C TIOMOIIBKY KOHTPDJIBHD‘FI JIAMIIEL
HIH METAOMMETDA.

[IpH BoccTAHOBNEHUH 05pEBa Helleil HYXHO ocofeHHO TIATENBHO
3aYMINATE CMUPASH U MPpOBOAA B MecTaX KoHTakTa. [IpH paspyleHHH H3o-
JIAILM MEXTY SNeKTPHYeCcKHMH LMK M KODITYCOM ee BOCCTaHABAHBAIOT,
HCIONB3YA B KAYECTBE M3ONSIHOHHCOID MaTepHana Caiofy Miau achecT.
Mocne yeTpaHeHUs MOBpeXAeHNH ellle paz MPOBEPAIOT NeM0CTE Lenel, cTe-
NeHb HarpeBa KOHTAKTHBIX COSAMHEHHH H YOKAAIOTCA B OTCYTCTBHH 3aMEI-
KaHHH Ha KOpITYC.

Ha cpok cmyx6hl ciupaneli HATPEBATENBHAX 3IEMEHTOB BIHAET PEXKUM
ux paborn. IIpH gnaurensHoM pexume paboTe HarpeBaTens obecnevyuna-
eTed Solee NPOAOTKHUTAIBHEIL CPpok CTyObLL, YeM TP KPATHOBPEMEHHOM.

CormacHo pexkoMeHaanuaM Beepoceuiickoro HayuHo-HCeneaoBaTeb-
CKOTO HHCTHTYTA 2AeKTPHOHKAIIMH CeMBCKOT0 Xo3aiicTea (BUDCX) Texy-
MM PEMOHT HJICKTPOTEIUIOBHX YCTAHOBOK NMPH 3KCIUIYATALIMH LIENecoo-
6pasHo MPOBOGAMTE Tepes kamane 12 Mec,

INEKTPUUECKHME BOAOHATDEBATENH H MEKTPOKOTAR JOMKHE OBITh HATO-
TOBAEHHW B COOTEETCTBHH ¢ ['OCToM il odHLMANBHO YTBEPXKAeHHHMH
TEXHHIECKHMH YCIOBHAMHA H TOMBKO B TPeX(hasHOM HCIIONHEHWH. Jotycka-
ETCH TIDHMEHATE OAHD(lJaSHhIE 2AEMEHTHRIC BOAOHAIPEBATENH NMPOTOYMHOIO
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THIIA MOIIHOCTRIO Ao 1 KBT. McnoaszoBaTh caMoAeNkHEIE 31€KTPOBOAOHA-
rpeRaTeNN He paspelaeTcs.

[IpH peMOHTe BOAOHArPeBATENBHEIE YCTAHOBKM OYHIMAIOT OT MEUIH,
IpPsi3H, HAKWIH, BOCCTAHABAMBAIOT oclafeBlive MAH PA3PYMeHHEe KOH-
TAaKTHEIE COGAMHEHHS, 3aMEHAIOT [IEPETOPEBIIAE HArPEBATENBHHE 3J1e-
MEeHTH WIH pa3pylIHBIIHecA 3MEKTPOAL, a TAKie NPOBEPAIOT paboTy
HYCKO3AMMTHOH ammnapaTypsl.

dnexrpoxancopudeps npejHAIHAYEHK AN NCAOIPERa BO3AyXa B CHCTE-
Max BO3AYIWHON BEHTHNALMH, B YCTAHOBKAX 4iA obecNedeHHA MUKPOKIH-
MaTa, B CHCTEME PElMpKYALMY BO3AYXA XPAHWIHI KapTrodend ¥ osoLed,
a TaloKe 15 OTOTLIEHMA MoMelleHuit. DnexTpokaaopldepHble YCTAHOBKY
CeNThCKOX03AHCTHEHHOTO Ha3HAYEHHA BEITYCKAIOT ABYX TUIIOB: HA HEeHTPO-
BexHExX BeHTHNATOpax (cepuA COOLL} v Ha ocesrx (cepua CROO). PeMoHT
IEKTPOKANCPHEPOR 2aKII0TIaeTCA B YCTPaHeHHM HeUCIpaBHOCTeH aaek-
TpOABUTATEN BEeHTHIATOPA, 3aMeHe NepeTopeBluY HarperaTeeii u mpo-
BepKe palioTH TyCHOJAMMTHOMN ANNAPATYPEL M CXEMEl KOHTPOIA TEMNEpa-
TYPH.

AnexTpooborpeB GETOHHEIX TOJIOB MPHUMEHAIOT TaBHEIM 06pa3oM B CBH-
HapPHMKAX-MATOMHHKaX M B NITHYHUKAX ¢ HATIOALHEIM COAeDKaHWeM MTHLILL
Jns yerpoiicTBa oforpeBaeMbIX MOI0B TIPHMEHSAIOT CIEIMANLHEIE HArpe-
BaTenbHue npoBoga (TIOCKR, TTOCXBT u gp.). Ilpy ucnonpzoBaHHK A
HarpeBa HanpsoreHHA 220 B HarpepaTeTLHEIH MPOBO/ BKPAHHPYIOT CETKOH,

PeMOHT NMOAOB M 371eKTPOKOBPUKOE CBOAMTCA K BOCCTAHORBICHHIO KOH-
TAKTHHX cOeAWHeHUN HarpesaTelbLHBIX NPOBOAOR M MUTAKIUX HIUH,
a TaloKE 3a3eMICHUA,

Ilna 3neKTpooborpesa NapHHKOE M TEIVINL MPHMEHART PasTH4HbE Mpo-
BOJa W Kalemy, MpokaaZblBacMEe B 3eMile, 3NeKTPOAEL, 4 TAKXKe IMEKTPo-
KanopugepHue yeTaHoBKH. [IpoBoAa v kafeny, YIOKeHHEIE B CPYHT, TIOAY-
YAIOT IHTAHHE OT CETH NEPEMEHHOTO TOKA HanpsmxeHueM 127, 220 B i
OT ceONANBHEX TpaHcHOPMATOPOB € HalpPAKEHHEM HA BTOPHIHOH CTO-
poHe 36...24 B. OcHOBHLIe HEHCTIPABHOCTH B 3THX YCTaHOBKAaxX: NMOBPEK-
JeHHe KOHTAKTOB MeXAY NPOBOAAMH M MHMTAIONMMH IIMHAMY, a TaKmKe
0ApERIBHI Hieniel BO BpeMa 00paboTKy TOYBhL. 3TH TIOBDEX/ISHUA IETKO Ompe-
JAEUTE H YCTDAHHUTH,

Jis cosnaHWAa HOPMATHBHOTG MUKPOKIHMATA B IIPONU3BOICTECHHKY
NOMEIEHUAX Hallla MPOMEIIIEHHOCTE BHIMYCKAET pasHooBpasHile yeTa-
HOBKHM. JACKTPOTEXHHYECKAA YACTh 3TUX YCTAHOBOK CAOXKHA M PazHOO-
6pas3Ha. OHA COAEPHUT BEHTWIAOWOHHYIO 9acTh, OTONHTEALHYIC YacTh,
TYCKO3AWMWTHYIO ANNAPATYPY M 3/1EMEHThl ABTOMATHMKH, PDEMOHT KOTOPHIX
OMMCAH B COOTBETCTBYIOUMX PajAenax AaHHOTO nocobHs.

B celsCKOX03gHCTEEHHOM NPOM3BOACTRE MCIOALIYIOT obaygaTennuue
YCTAHOBKH YAETPAHOAETOBOTO M MHppakpacHoTo oOaydeHus, MECTHOTO
oBorpepa, a Taloke YCTAHOBKH AN AONOAHUTeNbHOre obryuenus (JocBeyn-
BAHMHA) paccafhl B TeILIULAX.

TMepHoOAMYHOCTD TEXHIYECKOTO OOCTY)KWBAHWA W PEMOHTA 0Dmyvare-
Neil 3aBMCUT OT YCIOBHI SkerTyaTanwi. Tak, no pekoMenganmuam BHICX
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TEKYIIHH DEMOHT ITHX YCTaHOBOK IeaecocOpasHO MPOROAHTE OAMH pa3
B 4...12 Mec B 3aBHCHMOCTH OT YCJIGBHH OKpY:Kaloell cpean.

[pH peMonTe obaytaTenell ApMATYPY OLMMAIOT OT TEUTH U TPA3Y, CHH-
MAIOT JIAMIIH M NPOTHPAIOT BIAXHEIM OOTUPOYHEIM MaTepuanoMm. TIpose-
PAIOT COCTOAHHME NMAaTPOHA K €T0 JacTeif. ORMCIMBIIHECA W TIOATOPERITHE
KOHTAKTHBIE COEAWHEHMA 3aYHINAIOT, OCTafeBIIHE KOHTAKTH MOATATHBAIOT.
[Ip¥ HAAHYMK KOPPO3MH HA pesbBOBOM YacTH MATPOHA ee YAANAKT Mei-
KoM CTERJIAHHOMN IKYpKOH. [TaTpoHE ¢ 06rOopeBITHMM KOHTAKTAMM WM
MOBPENASHHOMH HICIALUEH 3aMEHAIOT HOBHMH.

TazopazpAaHtle JAMITEL H AETATH CXeMHE 06AyYaTeNBHEIX YCTAHOBOK ITPO-
BEPAIOT HA CIeIHATLHBIX CTeHAAX.

20.3. PemoHT (BapOUHbIX TPAHCHOPMATOPOB W YCTAHOBOK
3NEKTPOTEXHONOTHM

CpapouHEIe TpaHCpOPMAaTOPHI. B mpoliecce aXCIUTyaTALMH CBAPOYHEE
TpaHchOpMaTOPEl MOTYT MMETL CAEAYIOLHE GCHOBHbIE HEHCIIPABHOCTH:
MeXBHTKOBRIE 3aMEKaHHA 0OMOTOK, HapyIeHHe paboThl peryasaTopa cBa-
POYHOro TOKd, owlafleHHe KOHTAKTHHX COEQMHEHHE, paspylleHue Hao/H-
UHH CEpAeYHHKA B CTAKHHX IITHACK.

[IpH MEXBHTKOBOM 3aMBIKAHHH TpaHcHOPMATOP CHABHO TYAWT,
a 06MOTKM HarpeBaloTed. ITpH 3HATUTENLHOM MOBPEMACHUH BUTKOBON Hao-
AATHM 06MOTKH NEPEeMATHBAIOT. KATYINKY HAMATEIBAIOT HA CTIEIMANBHEX
mabaoHax. TIoBpeXAEHHYIO MIOAANNIG BHBOAHEX KOHIOR WAH BEDPXHHX
CJI0€E OGMOTKH BOCCTAHARAHBAIOT ¢ MOCTEAYIONHM MOKPHTHEM 3€KTPO-
H3OISIUHOHHBIM JTAKOM.

Ecnu perymsiTop Toka opH pafore TpancdopMaropa HEHOPMAILHO TY/IHT,
NpoBepAIOT HCIIPABHOCTE TPABOAA M YCTPAHAIOT IOBpeXAeHud. Pesnbobyio
YacTh MaxOBHKA M ApYTHe TPYIUMECH YacTH MOKPLIBAIOT CMasKoH.

Q6ropeBIIHe H OKHCAHBINMECA KOHTAKTHRE COSAMHEHHA pastHpaloT,
3a9HINarT, COﬁHpaIOT BHOBb M 3aTATHBAIOT. ECH naserh BHMEO/AOB C HH3-
et CTOPOHAI CHTBHO OﬁyTJIHJIaCb, ee crnefyeT 3aMeHHTh.

TIpH paspymIeHHH MEKBHTKOBOH H3O/MALHH CepAevyHHKA WIM M30JA-
IUUH CT/DKHEIX MITIIEK cepIedHHE CIWIBHO HarpepaeTcd. B sToM crydae
paz0UpaloT CepACTHHK TPAHCHOPMATOPA H BOCCTAHAB/IMBAOT HIONSIHIO.
[ToBpEXAEHHHNE ANCTH CEpAeYHHKA TIIATEALHO OYHINAIOT OT KOPPO3HH
M OCTaTKOB CTapoil H3OMALKMM H NOKPHBAIOT 3MEKTPOU3ONALMOHHEMH
JNAKAMH BO3ZYLUHOM CYLOKH.

HBDJIHIJ,HIO CTAOXHEIX INMMTHACK BOCCTAHABIHWEAIOT IPH MOMOIMA J1aKOT-
KaHW WIH 2leKTPOKAPTOHA.

[Ipn TekylleM peMOHTe TpaHCHOPMATOP GUHINAIT OT MEAM H IPA3H,
3aTeM pa3BHpatoT. [IpH 3TOM Bee JAeTaMH M YAkl TpaHchopMaTepa TINATEARHO
OCMATPHRAIOT, MPOBEPAIOT COCTOSHHE CTKKH MaTHUTOTIPOROAA, HIMEPSIOT
CONPOTHE/IEHNE M30AALHH MEXAY 00MOTKAMH, a TaKKe MeXAy 06MOTKAMU
M KopmycoM. CONMPOTHRIEHHE HIOMALMH JO/DKHO SHITh He MeHee 0,5 MOM,
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Texkywmi peMOHT CBApOYHEX TPpaHCHOPMATOPOR (COTMIACHO CHCTEME
TIMTPIcx) BRIIOAHAIOT 9epes Kakane & mec. [TepHogHaHOCTE TEXHUYecKTXK
yxoaoe (ocMOTpOR) 3a TpaHehopMaTopaMH, paoTAIOIHME B IOMEITEHAX,
cocTaBmaeT 15 AHelt, 3a TpaHcdOPMATOpAMY, PaBoTAIOIIMMH HA OTKPBHITOM
BO3AVXE, — 7 AHEH.

YCTAHOBKA MIEKTPOTEXHOIOTHH, B CelIECKOX039ICTBEHHOM MPOH3BOJ-
CTBE MMUAPOKO TMPHMERAIOT ANeKTPOHHO-HOHHY) TEXHOAOTUIO, UCTIONBAYeE-
MY MPH OYHCTKE H COPTHPOBKE 3€pHA, a3DOHOHHIAIMIO B XXHMBOTHOROAE-
CKMX M NTHLEBOAIECKIAX MOMEIIEHHAR H T. A.

KOoHCTpYKI¥A 3€PHOQUHCTHTE/IBHRIX MAMIHH COAEPHHT MeXaHHYeCKYI0
YACTh C 3AEKTPONPHEOAOM, CHCTEMY 3MEKTPOACS, BEICOKOBOJIBTHH 610K
NHTAHW, 3 TAKME ANMAPATYPY YNPABIEHHS U 3aHTH. K 0CHOBHEIM Hewuc-
NPABHOCTAM 3THX MAMIMH OTHOCATCA: npoboli BHCOKOBOARTHOrO kabemn
WIH W30AALMH BBOJA B BHICOKOBONBTHHH 6JIOK, HapymeHHe KpellieHHA
KOPOHUDYIOIIHY DICKTPOACE, Pa3PHB KODOHWPYIOLIHX MPOROACE, 3acAaHIie
¥ 3aKIMHHBaHHe MeXaHUdYecKol 9acTH, ¢cnotiaHue UAM o6pRB TPaHCIop-
TepHOM NIeHTH (Y MalllHH TPaHCMIOPTEDHOTO THIIA) M BHIXOA M3 CTPoA H10Ka
NATAHWA.

BrmeAuiHe H3 CTPOA BRICOKOBOALTHRE KabenH aaMenarnT. IIpH ocia-
6/leHMW KpEeIUIEHNS KODOHHPYIOIMNX 3ACKTPOACE HAH DK HMX NEpEKDCe,
a TaiKe TPH HEeHCMPABHOCTAX MeXaHWYecKoll YacTH MPOROAAT Heabxoam-
MBI pEMOHT H peryTMpOEKY. BHmleagnmil ua cTpos 610K MUTAHUA 3aMe-
HAKT HOBHM. [loc/1e peMOHTA OPOBEpMAIOT paboTy allIapaTyPH YIPABASHHA
M 3a0JATHL.

PeMOHT a3pOMOHU3ATOPOR CBOAUTCI B OCHOBHOM K 3aMeHe BhIOEANIHX
U3 CTPOA BRICOKOBOABTHRIX MPOBOJAOE M HCTOUHHKA THTAHUA.

20.4. NpaBuna 6e30nacHOCTH NPU pEMOHTE BHYTPEHHHX
INEKTPONPOBOACK W HNEKTPOYCTAHOBOK CNELUMANBHOrO HAZHAYCHUA

Bee paBoTh DU pEMOKTE TIPOBOAOK H OCBETHTANBHBIX YCTAHOBOK BHITION-
HAOT NpH ofiecToueHHOM 0OOpPYAOBAaHMH. MM paboThl, CBA3aHHOM ¢ mpo-
B6HBKOH OTBEPCTHIL B CTEHAX H NEPEKPHTHAX, M0TpebyioTca GpeseHTOBLEe
PYKABHIH W 3aIATHHE 09KK. JUIMHA MHCTPYMEHTA JIA TIPOGHBKY CKROR-
HEIX OTBEPCTHIA BPYQHYIO AC/DKHA [TPEBEINIATE TOXTMHY CTeHH Ha 200 MM,
PaBoTy BHIIOAHAOT, CTOA HA OTPAKICHHHX Jecax U mogMocTaxX. PafoTars
B ABYX Apycax Mo ofHOH BepTHKANH He paipellasTes.

EcJA [IPH 3aTACHBAHMH MPOBOAOE B TPYOH VCHIMA OJHOTO Jel0BeKA
HEZOCTATOIHO, TIPUMeHAIOT efeary. [IpOBoAa WM KaGenu Helb3n 3aTH-
THBaTh, CTOA Ha TIPUCTABHOM WM pa3gBHxHOi nectaMie. Pafoumit, moaa-
IOIIHIA NpoBod WM kabent B TpYOY, AOMKEH JepaTh NPOBOA He GnMKe
1 M oT TpyGul. PaGoTy cleAyeT BHIMOAHATh B PYKaBHLAX. [IpH pacKaTke
6YXTH TIPOBO/JIA HENBAA [ATHTBCA, CAEAYET WATH BIEPe, OCTABIAA PAIMO-
TAHHBIH TPOBOA C3AH.
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TIpH HATATHBaHVH NPOBOAOE CEYeHHEM 4 MM2Z 1 60Mee HEB3A TOABIO-
BaThCA [IPHCTABHEIMH JECTHHL[AMH,

danpemaeTca OIMHPaTh ASCTHHIUY Ha TPOCOBHHA NMpobod. ¥ AecTHHL,
YCTAHARAMBAEMBIX HA [IAAKHX MOBEPRHOCTAN, OCHOBAHWA 0OMBAKOT PesH-
HOH, a ¥ TeX, KOTOPHIE YCTAaHABIMBAKOT HA 3eMiIE, HA OCHOBAHHMA HAACBAIOT
OCTPhHIE METANANYECKHE HAKOHETHHKH. PaBoTH ¢ IPHMEHEHHEM JIECTHHIL
MOTYT BEIMOTHATE He MEHee JBYX 3AeKTPOMOHTEPOB.



InaBa 21
PEMOHT CPEACTB ABTOMATU3ALIUU
U KOHTPONMbHO-USMEPUTENbHbLIX NPUBOPOB

21.1. HencnpaBHOCTH 3NEMEHTOB CPeACTB ABTOMATHIALIUM
W nocobbl ux o6HapyHeHHA

B cucremax apToMaTHueckoro ynpapneHud (CAY) yaile BCero BHIXOAAT
K3 CTPOA NMYJAETOBRIE [TEPEKIICYATENH, JATIHKH, AHOARL, TPHOARL, ITPOBOAKA
BTOPHYHOH KOMMYTAI[UH TY/IETOB, 0COGEHHO B CTYafaX 3aHIDKEHHOTO ceve-
HHA MPORGAOR KOMMYTAIMH, MPEADXPAHHTENH, NN BTOPMYHOH KOMMYTa-
ITHH, UCTIOAHUTEIbBHHE MEXdHMAMEI, 3JICKTPOMArHHTHHME IIPHBOJABI KAara-
HOB, 3alUTHAA aNNapaTypa MPUBOACE 3aARIKEK H MEXaHH3MA 3AABIIKEK,
Menee PACIIpOCTRPAHEHA TTOBPEXKAEHHA MECT ITPACOCAHMHEHWHA Ha KIEMMHK-
KaX KOHEYHEIX ¥ OYTEBHX BRIKMIOYATENEH, a Taloke Ha pelleHHO-KOHTaKT-
HOM anmapaType.

Bee HEUCTIPABHOCTU B cHeTeMe CAY cBOJATC K OrpaHUMeHHOMY HHCTY
3JIEMEHTAPHEIX HEHCITPABHOCTEH, KOTOPEIE KIACCHOHLHMPYIOT CReAYIOIINM
ofipaloM:

a) oBpHIBH Ueneii B Kabene, NposoAe, B MeCTaX MPHCOeAMHEHNA {amma-
pAaT, pee, KIeMMHHK B Ap.) M BHYTDH allllapaTa WiH mpuBopa;

6) KOPOTKOE 3AMBIKAHWE MEXZAY PAIHEIMK LICIAMH OAHOIC HANPAME-
HHA, UeNAMH PasHEIX TIOJIIOCOE B CHCTEME OAHOTO HANIPAXKEHWA M IONIOCOB
PA3HEIX CHCTEM HATPSSKEHHH, TOKOBEAYILMMHE JACTAMH M KOPIOYCOM WIH
Ha 3eMII0, CHFHANEHBIMY HAH pabouVMK KOHTAKTAMH pefe U annapaTos
(MOMHBIE 3aMBIKAHHA);

B) HapyllieHHe GYHKITHM KOHTAKTOR (MOBLIIEHO MepeXOAH0e CONPOTHE-
JieHHe KOHTAKIOB, NEPEII0YA0IHe KOHTAKTH He AAT HAAEKHOO CoelH-
HeHHA, 3aT1a3JbIBAMIT B ﬂEﬁCTBH.PI, € PEKPRIBAIOTCA HIIH 3AMKHY/THCH MEXTY
coboii);

I‘) HEHUCNIPARHOLTE MIEKTPHYECKHN 3JIEMEHTOR! PE£3IACTOPOB; KOHJEH-
CATOPOB; NOAYIPOBCAHUKOBHY OIpHbopoR (AHOA, TPUOA); KAaTYIICK pee
M alllapaToB; CHIHAMBHEX JAMII ¥ aPMATYPH; BCIIOMOCATEBHEIR 3IEKTPO-
ABuratesneil, NpeiHasHaUeHHEIX s YIpanieHWs WAV perylIvupoBaHML;
M3MEpPHTENEHLIX NPHG0POB;

A) HERCTIIPABHOCTR MEXAHMYCCKOH YaCcTH ATIMAPATYPHL, YCTAHOBICHHOH
B paBourx noMewmeHHAx (KHONKA YNPABIeHWA, KOHE4HbIM BHKIKYATeNb,
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AATYHKH, HCTIQIHNTENLHEH MEXaHFEM U Ap.); anNapaTyphl, CMOHTHPOBAH-
HOW HA NyILTe YIPABIeHHN (Neperndarensb, TymMbaep, KHONKa YIIpaBsie-
HHA M gp.); ANNApPaTYPhl, YCTAHOBNCHHOH B PACNIPEACANTEIBHEIX OYABTAX
{pene, aRTOMAT, MArHUTHRIE ITycKaTenn).

Pene. K 0CHOBHEIM 2/leMEHTAM ABTOMATHKM OTHOCATCA Defle, TIPW cpa-
HaTHRAHUW KOTOPHX ABTOMATHYECKH OCYIMECTRAAETCA CKadyKo0Bpa3Hoe
H3MeHeHMe NMapaMeTpa B yIparasionie Heny. B aBToMaTHJYecKUX yeTpoti-
CTBAX MCMOJABIYVIOT pee PasNHYHRIX THIIOB, HA3HAYCeHUH H KOHCTPYKIHI:
MaHOMETPHTECKHUE, NOAYTIPOBOAHMKOBEIE, JKUAKOCTHHE, AWIATOMETpHYE-
ckve, OUMeTaINYecke, pejie AABNeHHA, pefe epeMeIleH A, peie Bpe-
MeHH, (oTopese, peJe KOHTPO/IH CKOPOCTH, KOMAHAOAIIIAPATH, D€ TOKA
M HATIPSEHWA M Ap.

Bee pene, kpoMe MeXaHHUECKUR, BOCIPHHUMAIOT 3MeKTPHYSCKUE CUT-
HAJBI K [TPH TIOMOIIN CBOMX KOHTAKTOB NPpeodpasyioT HX B APYTHe 3MeKTPH-
YEeCKHWe NapaMeTphl B APYTHX 3JEKTPHYECKUX LensX. [10 KOHCTPYKTUBHEIM
ocoBeHHOCTAM 3AeKTPOMATHUTHEE pefie paiHooGpasHhl. OXHAKO MPHHITM-
NHAALHO OHM BCEr/a COCTOAT M3 HeTHIPEX OCHOBHBIX 3JeMEeHTOB: KaTYIIKH,
BOCNPMHUMAOMe USMeHeHHe JEKTPHIECKOTo CHIHAAA (BBOAHOrO Mapa-
MeTpa); MarHHTONPOBOAA ¢ MOARIKHRIM AKOPEM, JeHCTBYIOUHM ITPH H3Me-
HCHHMH MATHHTHOI'O MOTOKA; KOHCTDYKIIHH, EBHIIJIHEHHOH IO OIpeAcAEH-
Holi KMHeMaTH9eckod cXeMe AN TIepeABHMEHHUA KOHTAKTHON CHCTEMH
OT AKOPS K COOTBETCTEYIOIIHM KOHTAKTAM; KOHTAKTHOH CHCTEMEL, NpeAHa-
JHAYEHHON 14 BKMIOIEHMI, OTH/IICIe I WIH TTeperiIaeHHi B SNMeKTPH-
YeCKUX LENIx.,

[IpoBepky 3MEKTPOMArHUTHOTO pelleé HAYHMHAKT ¢ RHENTHEero acMoTpa.
[Ip¥ 3TOM NPOBEPAIOT THII pene, OCYHIAIOT ero OT CMa3KH, NMLUIH, NpoBe-
PAKT Ha OTCYTCTBHE MEPEKOCOB, 3acKaHMil. fIKOPb K CepAeYHHKY JO/KEH
MpAJeraTb IWIOTHO, fea 3a30p0EB, KOHTAKTH pene J0JKHE ORITH CYXHMH
H OTHIIEHHKIMHY OT CIy9aiHOM cmaskn, PacTeop pene go/mxeH COOTBETCTEO-
BATH DACTOPTHHIM JAHHEIM. IIpH HeoBX0AHMOCTH pPacTBOp pPEerYIHPYIOT,
mepeMelnasi YIOPHEIH BHHT, MOArAGad HIDKHIO ckoby WM noguieHsan
MAif6H M0oJ OCHOBAHNE HETIOABIDKHLIX KOHTAKTOR. Haonmnno pere npobe-
PAIOT MerdaoMMeTpoM HanpipkenueM 1000 B. McipapHOE pesie HMEET COTpo-
THBIeHHEe MAOJAIMM He Hike 10 MOM. Ecnu conpoTHRACHHEe H3OMAIUH
YMeHBbILIeHO, Pele TIATENLHO OYHINAIGT H TIPOCYUIHBAIOT [IPH TeMNepaType
He Bhuue 80 °C. HiaMepHB CONMPOTHEASHME KaTylleK pefe Ha NOCTOAHHOM
TOKE, MOXHO BRABHTh MEAKBHTKOBRE 3AMBIKAHHA; H3MEPEHHNA TIPOBOAAT
[P [IOMOIIH MOCTOE conpoTHRIeHud xnacca 0,1...0,5. Pacxoxaenne nomy-
YeHHEX JAHHBIX ¢ NACNOPTHEIMH He JODKHO NpeBRmaTe +10 %.

I peryAMpoBaHisa CHAIE TOKA TIPH HanpsXKeHHH cpabaTbiBaHUA W OTIY-
CKAHHA pelie U3MEHAIOT HAaTOKeHHe BO3BPATHOH NPYHUHE ¥ TOJAMUHY
HEMArHHTHON ITDOKNZAKH AKOPAH.

Yrobul TOMyIUTh GOBITOE 3HATCHHe Ko3dPUIHeHTa BO3BpaTa, CNeayeT
NPH oclabneHHoH HATAXHON NMPYKUHE HAMEHHTL 3330p MEXAY AKOPEM
H CepAeYHIKOM peie. IHOTAa NPHXOANTCA YMeHbIIaTh PACTBOD KOHTAKTOR;
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MpH 2TOM HECKOJEKQ CHHIKAETCA MX KOMMYTalHOHHaA cnocobHocTh, ITocne
PeryaMpoBaHMa Bee NMeMeHTH GHKCHPYIOT H NOKPEIBAIOT KPacKoii.

BHIepKKY BpeMeHH peile peTYIHPYIOT NYTeM HMAMeHeHUs TOAMUHE
HEMATHUTHON NPOKAASKH ¥ HATOKEHUS IPYHUHE. [IpH YBeTMIeHWH TO-
IIMHH NPOKIANKY BELIEPIKKA BPEMEHH YMEHBIIACTCA. TONIIWHA CTAHAAPT-
HEIX MPOKNTafoK cocTasaAeT 0,05...0,3 MM. BHACPKEY BpEMEHH Ha OTIIYCKa-
HHUE PETYIHPYIOT MyTeM MOAKMOYCHHA NaPAUIETBHO KATYIIKE A05aBOYHOTO
pesucTopa.

HHuorga ¢ menrio aaMegienna paboTH pefle TAPAIEALHD ero 06MOTKe
CTABAT KoHAeHcaTop. TIpoAGRHTEILHOCTE 3AASPIKH MOXKHO M3MEHATh
noabopoM eMKOCTH KOHAEHCATOPA ¥ COINPOTUBACHHA pe3HcTopa. IIpakTu-
YecKU MOKHO YBETHYUTE BpeMd JaMe/TeHus A0 HeCKONMRKUY cekyH. VIHo-
TAa ANA 3aMeAeHNS BpeMEHH OTITYCKAHUA Pejie NapanieasHo 06MOTke pene
CTABAT MO TaK, 9T0GH OH He NPOTYCKAN TOK OT HCTOYHHMKA IMTAHMUA pee,
[Ipy BKAOYEHUY pele JHOA He MPoIycKaeT ToKa, TAK KaK OH IIyHTHpPoBaH
0BMOTKON pere; IPH PASMBIKAHHM TOK MPOXOAMT Sepes MO U KATYIIKY,
IPUTATHBAA HA HEKOTOPOE BpeMA AKOPE.

HagesxHad paboTa pelle B CXéMaxX aBTOMaTH3aOWH BOIMOKHA JHIIL TTPH
HCTpaBHOH KOHTAKTHOM cucTeme. HaaeHOCTD e KOHTAKTHOM cHCTeMEL
oDecIe HBaeTed IMCTOTOH OBEPXHOCTH KOHTAKTOB, COXpaHEeHNeM X (OpMED
F PETYIIMPOBKON KOHTAKTHOT'O YPOBHA.

Jo BruroyeHHA pefie ero KOHTAKTH CUHLIAIOT AepeBAHHOH J0MAaTOYKOH,
¢MoUeHHoH B ¢MUPTE, 4 3aTeM TMPOTUPAIOT YHCTOH draHenbio. B yeIoBHaX
HOpMAaNBHOM paGoTH KOHTAKTH MpOTHpalT 1...2 pasa B Mecal, B ocobo
HAIARHEX TTOMELIEHAAX — 3 pa3a B MecAl. [ToaropeBmyie KOHTAKTH NOA-
IMPABLAIOT Haadunem.

1A McKporalleHHd M YBEJIHYeHHA cpoKa ¢ayKOE KOHTAKTOR Mapaj-
JAENLHO HM NMOAKAHYAKT IO0CASAOBATENbHD COEHHEHHKWE KOH,E[EHC&TDP
K PE3nCTop.

OBLMHO COTIPOTHRACHHe pe3Heropa R = 50...1000 OM, a eMKOCTE KOH-
AeHcaTtopa C = 0,1...1 Mx®. OnnasiaeHHe WIH YacTHYHOE MOATOPAHHE KOH-
TAKTOB CBHACTENbCTEYET 0 HEHCIPARHOCTH UX UeTH. [IpH 3ToM HeobXoauMo
TIMATEARHO H BCECTOPOHHE IIDOBEPHTDH KB}I{,I[hIﬁ JIEMEHT LIeITH, B €CITK 3TO
HYAHO, 3aMeHHTE NOBPeXleHHEE 31eMeHTH. KpoMe Toro, cneayeT ocMo-
TpeTh coceAHHe KOHTAKTHL, TaK Kak PacIUIaPAeHHHNYW METAT OTVIABACHHBIX
KOHTAKTOB MOMeT MONACTh Ha KOHTAKTH UcHpapHol mem.

IlpH DKCIAYATALMM JAaTYHMKOB KOHTPOAS MepeMeIleHNs PeQCTATHOrD
THIA Yallle BCErO BEIXOAAT U3 CTPOA GOMOTKH PeoCTATeR HIN HapylIaeTcA
KOHTAKT [MOA3YHKA ¢ peocTaToM. [IpH AedeKTalHH TAKHX JATUHKOB IMPOBe-
PAKOT NEMOCTHOCTD LEMNH PEOCTATA 1 KOHTAKTHOIO ycrpoii{:TBa. B KX OM
KOHKPETHOM CIydae Oﬁme)KHBaHHE AATYHKOB IIPORGAAT B COOTBETCTEBHH
¢ TIpRIaraeMoli K HeMy HHCTpYKIneH.

HonynpoBoAHHKOBBIE AHOALI. LIWDOKO NpPUMeHAEMblE B cXemax
aBTOMATHIANMY JHOAB MOTYT GhITh MepMAHUEBRIME WM KPeMHUEBLIMM.
QOCHOBHOW HEAOCTATOK TEPMAHHEBRX JHOJOE COCTOMT B TOM, YTO OHH 9YB-
CTBMTEJBHH K Harpepy. IpeaearHOH TeMnepaTypoi pafoTailero Auoaa

307



caegyeT cuuraTh 50...70 °C, mocse Yero NpOWCXOAMT pa3pylleHHe repMa-
HHEBOTO p—n-Nepexoja. [IpHMeHAeMHe B HACTOMIee BpeMA KPeMHHEBHE
AMOALT XAPARTEPHIYIOTe Gonbmetl! eTOMKOCTEIO ¥ MOBBILEHHEIM TeMIIepa-
TypaMm. KpeMHHEBRIE AMOAH BRILEPIKUBAIGT Harpes Ac 100 °C,

OBcTyKIBaHNE ZWOA0E HATHHAETCA ¢ MPOBEPKY HX NEpE BKICHCHHEM,
B KaxAoi MapTHH MOTYT OKa3aTheA AedeKTHbIE ZHOAH, KOTOPEE HeoOX0-
JAHMO BHIABHTD MEPE] MOHTAHOM W HANaAKoH. OCHOBHHIE Ae(eKTh: mepe-
ropaHue p—in-NEPEX0ia M KaK CNEICTENE BHYTPEHHHH 00pHE, KOPOTKOE
3AMEIKAaHHE, HEIOCTOAHHOE (IUTHBYmEee) oOpaTHoe cOpoTHRIeHKME. [IpoBe-
PAIOT AHOALL, HAMEPAA HR NPAMOoe H 06paTHOE COTTPOTHRIEHHA NPH MOMOTIH
OMMEeTpa WIH APYTHR TIpHGOPOE ¢ oMidYeckoll mkanol (HanpuMep, IpH-
Gop#l 11-315, 11-20 ¢ kAaccoM TOYHOCTH He Hibke 1,5). ¥ mAocKkHX AMOAOR
3HAYeHHE NpAMOTO CONMpPOTHBAeHMA cocTamageT 20...50 Om, HU3-3a Henn-
HeHHOCTH BOJMBT-aMOEPHOH XapaKTepHCTHKH AHOA0B pesylbTaTHl H3Mepe-
HUH 3aBHCAT OT cnocofa MaMepeHHs.

OEHAKG TAKAS NPOBEPKA AUOAOB HE MOXKET CUHTATBEA AOCTATOSIHON s
MONYTIPOBOAHUKOBLX IPHGOPOE, IPHMEHASMEIX B [IeIIAX IepeMeHHOrD TOKA
(220 B ¥ BHIIE) ¥ B HEKOTOPHIX BHITPAMHTEILHEX cXeMax. B a3ToM cryaae
cilefyeT MPORBECTH AONOAHNTENLHOE HCTIBITaAHHE JHOAOR Ha Npofioit B 3amu-
PanmemM CIoe. ,ﬂlﬂlﬂﬂ BRJIIOYAIOT HA HAaWGoIbIIee HOPDMHDYEMOE TEXHHYIE-
CKHMMH YCIOBHAMY 00pATHOE HAITPADKEHHE W HaTPYRAIOT CHIOH TOKA, PEKG-
MeHZyeMOH TeXHHYecKNMH YCTOBUAMA (TY).

I HCTIHTAHKA AUOAOE MOXHO IPUMEHATE He clVkenHOoe GUIbTpamMu
CUHYCOUJANLHOE HanpmkeHue. Ho B 3TOM emydae NpHaokenHoe o6paTHoe
HanpOKEHWE HE O/DKHO MPEBRITATE 3HAYCHHA, PEKOMEHAOBAHHOTO TV,

lepMaHHeRHEe AHOAH ceprH A7 mwin 74 BHOpAMAAIT TOK CHIOH
300 MA H BELICPKHBAIOT 0OpaTHOe HAaMpAKeHWe TopAgka 3000...4000 B,
YTO MCABONAET CYHTATh HX l'['le"D,I[HHMH AJIH HCTTOABIOBAHMA B paanmmﬂx
cXeMax aBTOMaTH3ALMH,

SxCIVTyaTallHA AHOAOR WMEET HeKoTopkle ocobeHHoCcTH. Hecobmogenme
3THX ocobeHHocTelt CBOAMT K MHHMMYMY NIDEHMYyIecTBa JHOAOR M NpPH-
BOJHT HacTo K HeoGOCHOBAHHEBIM HapeKAHHAM [0 OBOAY HeJOCTaTOYHOH
HX HaJAeAHHOCTH.

AHanu3 padoTH DOAYNPOBOAHHKOBHX AWOAOE MOABOMAET CASNATh
BHIBOZB OTHOCUTETLHO MPHYKH BRIXOAA UX H3 CTPos. STH MIPHYHHE TAKOBKL:

a) JHOAH Meped MOHTAMOM He TIPOBEPAAN AU NMPOBEptN HeZOoCTa-
TOYHO TINATATEHD,

6) opy BHIGOpE THIIA ZMOAOB JANA paboTH B LeIAX NEPEMEHHOIO TOKA
HE€ YYHUTBIBAAH OPOLECCH] HEYCTAHOBHBIOHXCA PEXHMMOB B CHCTEMAX.
HBBEC‘I‘HD, 9T0 AHOARL O9€HE 9YBCTBHTEABHREL K BJIEKTPHYECHKHM IICPErDy3-
KaM, IPMHOSIINM K BEXoAy pabopos na crpos. [pofusHoe HanpmkeHue,
a CneAoBaTeNbHO, H HAaHDOMbILAA aMIUIMTYAA 06paTHOTO HAIPAKEHHA 3aBH-
CAT OT TeMnepaTypH. C yBeaHueHHeM TeMIepaTypH NMpoGUBHOS HAMPsLKe-
HUe MajaeT;

B) AMOAH A pAGOTH B LENAX, MMENIUX MHAYKTHBHOCTE (KATYIIKA
MArHHTHRIX MyCKaTeNeil  peae), Rubupany Ge3 Haanexamero ydera 6po-
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CKOB TOKA TNPH BIJTIOYEHHH M BRIKTIQYEHWH TaKoH LeNH W NPOANIKHTENE-
HOCTH NepeXofHLIX MpoNeccoB B Heill;

T) He YMMTHIBATM, UTO paboTa AHOAOE B UEMX NepeMeHHOro TOKa
OCAQKHSCTCA BEPOSTHOCTHIO HAK/IA/IOK MTHOBEHHEIX JHAYEHUH OTAEIBHRIX
COCTARAIOMME HANPAKEHWH ¥ TOKa (MHAYKTHBHOIO, AKTHBHOTO, €MKOCT-
Horo). TakuM o6pa3oM, pe3yIbTHPYIOMME HMIYNbCH MOTYT JOCTHTATE 3Ha-
YeHHH, cnocobGHEIX npobuTe AWOA;

A) MOHTAX ZMOCOR IPH ITOMOU(H AWKV HEPEJIKO IPHBOAMT K TIEPETPERY
AWOJA WIH H3/I0MY BHBOZHOTO KOHIIA CTEIULIHHOIO H30JATOPA.

HHoOraa AnA NOBHIUTEHHA ACTYCTHMOro 0§paTHOTG HANMPMKEHWA AHOAH
COSRMHAIOT MOCAe JOBATENEHO. [IpH 3ToM 06A3aTENLHO NYHTHPYIOT KK ABIE
JMOf conpoTHRIeHHeM Mopsaka 100 kOM Ha kaxase 100 B HanpmkeHusd,
¢ TeM 4TOSR Ha AHofax GRUI0 MPHMEPHD OAMHAKOROe HanpsmxeHue, [yw-
THPYIOLIME Pe3UCTOPH YCTAaHABMHBAIOT H3-3a G0BIIMX pasfpocon mapame-
TpoB 06pPATHEIX CONPOTHRIEHUH AUOLOR,

HagexroeTs pafoTh ZHOAD MOMKHO JHAYMTEABHO MOBRICHTH, ¢CIH Ero
3AMIYHTHPOBATE ZeMIIGHPYIOINM PEe3HCTOPOM MOIMHOCTEIG 2 BT U conpo-
TuBneaneM 10...30 kOM. 3ToT pesncTop OVAET CrMakWBaTh borsmye 6po-
CKH TOKA, BOBHHKAIOUHE B MOMEHT BRAKYEHHA H OTKAIOYEHHs anmapa-
Typhl. Ho npHMeHeHHe Takoii 1Ienc9KH B cxeMe TpefiyeT npefBapuTeasHOro
pacyera.

[MpaBANBHEIH MOHTAK AHOAA — HENPpEeMeHHOE YCNoBHe ero paoTocmno-
coBHOCTH.

Mpx maiike repMaHHeBHX JUOA0B HeobBX0LUMO cofUItogaTh MepH MIpeao-
CTOPOXHOCTH NPOTHE KX neperpena. [pu Harpese Bume 50...70 °C avop,
pa3pylIaeTca, MOITOMY NpH HaliKe Hy:XHO MOAL30BATLCA MPHIIOEM C Ha-
MeHbIIelt TeMOepaTypoil IDTaBAeHHA, HApUMep, cILIaBoM Byaa ¢ Maccopoit
ponedt koMmroHenTos (%): BueMyT 53, onono 20, kagmuit 12, csnnery 15.
Temneparypa naaeaenus 60,5 °C; madTh TOABKO dMEKTPHUIECKHM Nanib-
HUKOM H OBICTpo (B TeueHMe He Gonee 2 ¢), obA3aTeMBHO IPUMEHATD TPH
3TOM TeIJIOOTBOAK {HanpHMep, MUHIeT). [[pANaHBaTh AMOAR paspenia-
€TCA HA PACCTOAHMH He MeHee 10...12 MM oT Kophiyca. Heanhsa pacnonaraTh
AUOAKI BOMHM3W HATPEBATENbHEX TPHOOPOE U B II0X0 OXAAK/TAEMEX MECTAX.
BMecTo naitku AHOAOR AYYIlle MPHMEHATE MOHTAKHEIE TUIATH ¢ 3AIMaMH,

Jna addexTHBHOrO NpHMeHeHNA NOAYIPOBOZHUKOBEX AMOJOE Heob-
XOAMMO BEISUPATE AUOZH, OTBEUAIOMUE ANeKTPHUSCKHUM cXeMaM TIO pac-
YETY ¢ 3aracoM NMPOYHOCTH M YIETOM MEPEXOAHEIX PEXUMOE, POAa TOKA
¥ Ap. JHOAK! JO/DKHE Paf0TaTh B PEXKMMAX NOMYCTUMEIX 3HAYeHHHA IO TOKY
¥ HATIPAKEHHID. B OTAGNBHEIX CIyHaAX PEKOMEHIYETCH NEPEX0AnTL Ha Bonee
HU3KOoe pafiouyee HAMPSDKEHHUE H TIPEAYCMATPHBATE 3ANMTY AHOARE N0 TOKY.
[Mepex MoHTaxKOM HAJO TIATENRHO POBEPHTE AUOAE M MOHTHDOBATE HX,
ctporo cobmogan TY.

TIpH HCNOMB30BAHWH JHOAOB B cXeMaX CAY Ha NMOCTOAHHOM TOke Heob-
XOTUMO COBAIOAATE TAMAPHOCTD TOJAHHOTO HANPIKEHMS.

[Ipu HaNAMKE CXEMHE ¢ AMOAAMH CAEIyeT UpPEeHAe BCETO MPOBEPATh
HX TIOAAPHOCTE,
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BeCKOHTAKTHRIE JIOTHYECKHE 3EMEHTR, OCHORHOE KaueCTRO JOTHYE-
CKHX 3IEMEHTOB, ONpefearee HX HAZSKHOCTD, — IPaAKTHYECKAA Hesa-
BHCHMOCTE CPOKA IO OT unena cpablaTEBAHMI, ANIFOBEYHOCTD, BEICO-
KaA PEMOHTONPHMTOAHOCTE M IPOCTOTA 0OCTYKMBANNA. JTH NPEHMYIIECTRA
BEITOAHC OT/IMIAIOT OeCKOHTAKTHEIE JTOTHIeCKVE dleMeHTH 0T ABTOMaTHIe-
CHIHX CHCTeM Ha penefHO-KOHTaKTOPHOH annapaType, KOTOPLIM MPHCYILH
CUIEAYIONME HEAOCTATKH: HANHMYHE NGABHXHRX ‘{BCTEﬁ, OKHCICHHE KOH-
TAKTOB, MAJIAA YAAPOYCTONYHEOCTh, OrPAaHMYEHHOE THCI0 cpabaThBaHui.
Kpome Toro, cHcTeMH Ha pelleHO-KOHTAKTOPHOH anmaparype HyWAAITCH
e Sofee yacTOM MepHOAHTECKOM VXoge. A yeM clokHee cHereMa CAY, TeM
Gonbie B Heif pesie H KOHTAKTOB H TeM, ¢lle[oBaTelLHD, BHIIle BePOSTHOCTD
c6os B paboTe W HADYIIEHWS TEXHOIOTHIECKOTO IPOTecea.

TIpiMeHeHHe B IOAOGHHX cXemax BecKOHTAKTHRIX JATYHMKOB erle Sonee
YBEIMTHBAET HAASKHOCTh H 3pdexkTHBHOCT: CAY, CBOZA A0 MHHHMyMa
npodunarTHaecKue paboTs.

21.2. PeMOHT KOHTPONbHO-W3MEpHTENbHBIX NpuGopor
H 3IEMEHTOR CHCTEM aBTOMATH3ALNM

Obuome ceegerna. B 3apHcHMOCTH OT 06-eMa PeMOHTHEIX paboT pasiu-
YAIOT CASAYIOIIHe BHAL PEMOHTOB KOHTPOILHO-U3MepUTEIbHEX PUBopoB
H 3IeMEHTOR CPeACTB ARTOMATHAAITNH: TeKYIMAH, cpeHii 1 KATTHTAABHEI.

Teigyyuii pemonm cpenctd KMITHA TIPOROAMTCS SKCILTYaTALHONHEIM Nep-
coHamoM KMITHA.

Cpednutl pemonm NMpeAyCMATPHBAET TACTHIHYIO WM NONXHYI0 pasfopKy
M HACTPOHKY MAMEPHTETLHOM, PECYAMPYIOMERH WK APYTHX cucTem npuiopos,
3aMeHy AeTalell, TUCTKY KOHTAKTHEIX [IOBEPXHOCTEH, JeTateil WK yaIoB.

Kanumansnuill pemonm BRIIOYaeT TIONHYWO pazbopky npubopa (pery-
AATOpa) ¢ 3aMeHO AeTaneli H Y3n0B, MPUILISIIIHX B HETOAHOCTD, TPaAyH-
POBKY, HMArOTORICHHE HOBRIX MKAX ¥ onpoGopaHye npufiopa Mocie peMoHTA
Ha MCIHTATEIBHEX CTEHAX.

TMochie cpeAiHETO M KAMHMTAARHOTG PEMOHTa IPHOOD AOMNEH NpPOHTH
BeAOMCTBEHHYIC WIH IecyAapcTEeHHYI0 ToBepKy (cM. maparpad 2.3).

[IpHMeHeHHe TIpH TIOBEpKe U PeMOHTE MaMepUTeAbHEIX YCTAHOBOK
MOIBOJAET MOBHICHTE IPOMSBOJHTEIBHOCTE TPYAA M TOYHOCTE M3MEPEHHH.
Pafounii y9acTOK CCHAIIAKOT H3MepPHTENBHHMH YCTAHOBKaMH, obecIe-
YHBAKIIHMY TOTHBIe HaMepeHHA JJC, HanpAKeHNA, CIUIE TOKa W 3JeK-
TPHYECKOTD CONPOTHBACHHA, C HX MOMOIIbI0 MOBEPAIOT OTEHLHOMETPH,
MACa3WHEL CONPOTHBAEHHH M Apyrue npHiops MsMepeHis CONPOTHEASHHUS
Ha MOCTOAHHOM Toke. JJIs rpafyHpoBKH H OBEPKY 2MeKTPON3MEDHTENb-
HBIX MPHGODOB HAa MOCTOAHHOM W MEPEMeHHOM TOKe JO KJacca TOYHOCTH
0,5 UCIIOB3YIOT ABTOMATHIMPOBAHHEE YCTAHOBKM,. YCTAHOBKH NO3BOMAIOT
BECTH pazfpakoBKY 3AeKTPOHAMEPHUTENBHEX NPUGOPOR Mo KAACCAM TOY-
HOCTH M ONpeAeNaTs NOIpaBKH K NOKa3aHWAM nprfopa B ZOAAX AejIeHNA
mKAIH, C IOMOmMEK KHOMOYHOTO My7IbTa YIPARISHHA NeYaTAImee YCTPOH-
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CTEO OGOPMAAET NPOTOKOA UCTEITAHUA ¢ YKA3aHWEM THIIa, HOMEpa U mpe-
Aesia BaMepeHHa npHbopa.

PeMOHTHEIY yacTOR ZOMiEH GRITE YKOMIUIEKTOBAH He TOABKO CTIELIH-
ANEHBIMHA NCTTHTATENEHEIMY CTEHAAMM, HO M CIEAVIOIUME nDpuiopaMu:

VHUEEDCATEHHM MOCTOM YHHCTOHA, OJHHAPHO-IBOHHEIM MOCTOM UM
06pa3noBbIM ABOMHBIM MOCTOM — ANA H3MEPEHNA CONPOTHRICHHI AmeMeH-
TOB MEKTPHYECKHX CXeM H BNOKOB;

MdarasHHaMH COl'IpOTH.BJIEHHﬁ = B NCIIOJABR3IOBAHHA B HAMEPHTEIhHRIX
CXEMAX;

NMepeHOCHWM NOTeHUIHOMeTpoM ANA uaMmepeHud 3C TepMonap, mpo-
BEPKHM ABTOMATHIECKHY NOTEHIIMOMETPOR M MITAHBOALTMETPOER;

KOMOMHHpOBAHHBIMU NpHGopamMi 114313, 114315 — 219 MaMepeHUsT CHIB
TOKA, HANPANEHHA M COMPOTHERIEHHUA, TPOREPKH MEKTPHYECKWX CXEM H Ieneif;

METaOoMMETPOM — A1 M3MEPEHHA CONPOTHRICHHA M3OMALIMH IEKTPU-
YecKUX Lenek;

IHPOBEIM BOJETMETPOM — IS MAMEPEHHA HATIPAKEHMA TOCTOIHHOT(O
TOKa B ipeaenax 0...500 B;

3MEKTPOHHO-NYYEBEIM ocOmiorpa¢oM AN BH3yaAbHOrD HaGMOAeHAA
33 TEKTPHUECKHM HampsXeHHeM, a TaKxe ANA MaMepeHUA aMIUMTY[
H AMHATENbHOCTH SAEKTPHYIECKHK CHTHAN0B.

Cnecape o pemonTy KUTTHA somieH HMeTs oTpeAeieHHEE KOMILIEKT
pabouero MHCTPYMEHTA. B MpUMEpHHH KOMTUIEKT MHCTPYMEHTa JOMKHE
BYOAUTE: MIeKTpHHeckyl naantHUK, SnekTpiieckuit npofauk (Npo3poHka),
WHAWKATOD HATIPMKEeHHSA, KOMILTEKT NPUBOPHEX KAUelH, THHIETH pasHEe,
KPYTAOryOIsl, MAOCKOry6IE, KYCAYKH, OTBEPTKH YaCOBHE M CNICCAPHEE,
Habop Hazdwaei, HAMMIBHKUKA, HOXOBKA H J1063MK [0 METALTY, KEpHep,
Gopoaku, Habop cBepl, METYHKCE M JE€pOK, TacOBRIE JYIH, MHKPOMETP,
INTAHMEHUMPKYTE i METATMYECKAN THHEHKA.

PeMORT SNeKTPONSMEPHTEARHBIX Npa6opOB. XapaKTepHHE HEHCIIPAE-
HOCTH 3JIEKTPOHAMEPHTEIBHBIR TPHGOPOB: TIOBEIIEHHOE TPEHHE B OIIOPAX;
HeHCMpPaBHOCTE CMHPAAbHLIX MPY:KHHOK; OOPHIBE 06MOTOK DaMOK; OBPHIBHI
AOGABGUHEIX COTIPOTHBACHUN M IYHTOB, BRIXO] M3 CTPOA BIEMEHTOR CXEM,
AHOAOE H TPHG0B.

Tperne B onopax YBeTHYHBAET TIOTREIIHOCTE M3MepeHHit, Tak KaK pab-
HOBecHe MeXy BpaljaloIMUM MOMEHTOM IIPYXHH IpH M3MepeHUH 3JeK-
TPUYMECKOM BEMHTMHE HACTYTIAST HecKONMbKO paHRMIe U ¢Tpelka npuopa
He PUKCHPYET UCTHHHOTO MOJOKEHAA PABHORECHA. JTO CNPAaBeAIMBO KAK
IpY yMeHBIIeHHH, TaK ¥ OPH BO3PacTAHWH W3MEPAEMOR BeTHINHE], I03-
TOMY BO3HMKAET YABOEHHAA NOrPemHOCTE OT TPEHHA, HA3bIBAEMAA BapH-
alMer oT cua TpeHHA. QCHOBHBIE NIPMYMHLEL BO3PACTAHMA MIOTPENIHOCTER
OT TPEHHA B OTIOPaxX! ITIOXOE KAYeCTBO MIOJHMPOBKH KaMHA U KepHd, YMEeHE-
IeHHe MPOTHBOAEHCTEYIOUETe MOMEHRTA NPYXHH H YBEJIHMYEHHE MacchH
NOABMIKHON cHeTeMbl. KoHYC kepHa Z0/DKeH UMeTh yron 50...55° nmpM mepo-
XOBATOCTH OoBepXHOCTH ofpaborky 12...14-ro Kiacca. BHadane Tpefyetes
06paboTaTh NOBEPXHOCTE KOHYCA, 4 34TEM CHEPHYECKYIO TOREPXHOCTS (7D
3AKPYTJIEHHA MO 3aJaHHOMY Pajgdycy). 3To yAoOHO JeNaTh ¢ NOMOLILIQ
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LIaHTH 4ACOBOre CTAHKA IOAMpPOBOYHEMM Gpyckamm. KagecTBo obpaborim
KOHTPOJIHPYETCA MMKDOCKOTIOM, YCTAHOBAGHHRIM Ha KOPIYCE CTAHKA.

B xavecTBe IUMGOBATHHEX KPYTOB MPHMEHAIOT KPYTH M3 AITMH H a/Ma-
308, 8 A1 OIMPORKK — HaGOPHLIE KPYTH U3 KOXH, PeTpa MM Tpeccmmana,
B cocTae Do/aMpoBoYHOH nacTH BxoaaT (r): napadus 30, creapun 30, kepo-
cuH 6, mumenolt ceuHo# Xxup 10, oxcua xpoma 240, OxeHz XpoMa AODKEH
VMIMETh TOHKYIO CTPYKTYDY (AMCIEPCHOCTR), IO3TOMY €T0 IPOCCHBAIOT Yepes
cuTo (menx), mMeiomee 900 oTeepcThii Ha 1 cM?. T MOAMPOBKY NpHME-
HAT Taxxe nacTel [OM, koTophie GRBAIOT TPEX COPTOB: TOHKAN, CPEAHAA
¥ rpybas.

K HeMcpaBHOCTAM CTMPANBHEX NPYKUHOK MOXHO OTHECTH Harib, nepe-
['PEB TOKDM M T. 4.

HeanauuresHHEH HArM0 HIH CKPYIHBAHWE MOMXHO BHIIPABATE ABYMS
IMEIETAME DOCIC AeMOHTAXKA NMPYWRUEKH. OcMaTpHBaioT MPYRWHEKY DA
NMoMOIY YacoBoif ayn. HapWBKY CITMPANEHHX NPYKUHOK OCYINECTRIITICT
¢ DoMompio onpaBky (puc. 21.1). YcTaHOBKY M DaiKy OPYKMHOK BRIIOJ-
HAIOT NocAe TIaTeALHOH TOATOHKN COOTHOIMEHHI PasMepoB MeXAY Npy-

= ﬁ@

Puc. 21.1. Gopma onpaBxu N8 HABWBKM IMPANLHLDL NPYMMHOK:
0 — DIIpABEA; 6—51!.![ TPYHEHKE DOCTE HABWHE]

Tlocne peMOHETa NOABIKHON CHCTEME S/ICKTPOMAMEpPHTENLHOrD Npubopa
OCYINECTRAAICT ©¢ YPABHORCIIMBAHHE ¢ IS/BLI0 YCTPAHEHHA AOMOTHHUTENE-
HOH DOTpemHOCTH. YPaBHOBEIIMEBAHME BHIIOAHAINT OyTeM GanaHCHpOBKH
(OpaBWILHOH YCTAHOBKH IPY3HKOB-IPOTHBOBECOE). THIHN HPOTHBOBECOB
M MX mepokarenell moxasaHe Ha puc. 21.2. FISrOTOB/MAIOT HX M3 JaTYHHON
npoBOCcKY, CHCTEMY YPARHOBSIMIMBAKOT NEPEMEMEHHEM POTHEOBECOB
OTHOCHTE/IBHO KX JepXATENeH Zo TeX Nop, OoOKa OpPH HakaoHEe npHbopa
CTpe/Ka He OTKACOHMTCH OT Hy/eBol Hau Zpyroil otMeTHH mkasmsl. OkoH-
JaTEAbHYIO GMICCAIIO TPOTHBOBECOB BRIIOMHAIOT B 3ABHCAMOCTH OT THIA
mpHGOpa OIOBOM, MIPHIIOEM MDA IIE/UTAKOM.

HamepirrenasHpe crpaxi opubopos (puc. 21.3) opu aedopMAIax ¥ MaTH-
6axX BHPABHUBAIOT IITHIETOM.

PeMOHT paMoK, HEIOABIDKERIX KATYINCK MIMEPUTEALHEIX MEXaHM3MOB,
IOIYHTOE M KATYIIEK MHAYKTHEHOCTEH BEIIONHAIOT EPEMOTKOH IIDOBONOR
COIJIACHO TEXENIECKHM JAHHEM Npubopa (Ceucte, THII H30MAHE).
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Puc, 21.2. Tunbi NPOTHEOBECOE M MX JePRCATEASH:
a, i, 6 — NPOTEBOBECH; 2, § — JEPIKATEMA

a 6

Puc. 21.3. THNb! CTPENOK MAMEPMTENbHBIX NPpUGOpos:
2 — HOTLEBMAHEE; § — HOKEBLE; 8 —

CyINecTBYIOT OAHOCACHHAM H MHOTOUIONHAA YEKIAZKA BHTKOB 00MOTKH.
K ogsocnoitsoii yrIagke OTHOCKTC DPOCTad OFHOCAOHHAA B GudunapHan;
K MHOTOCHOIHOH — NMpoCcTas MHOTOCAQNHAA, CTMPAALHAS CEKIMOHHPOBAH-
Had u GumapHan. BurIapHyIo YRIAAKY BHIOAHAIOT A YMEHbIICHUA
MHAYKTHBHOCTH KaTymek. IIporoz B 5ToM cAydae Tlepel EAMOTKOH ciia-
LBIBAIOT BABOE. PAMKH NOABHKHEIX CHCTEM OMBAIOT KADKACHEIE H HecKap-
kacHue. [Tepes HAMOTKOM paMoK ITPOBOA OPOBEPMIOT HA HANMIME heppo-
MATHMTHEIX BK/IOYEHMI, & TAIGKE HAMEPART €T0 CEICHHE 1 CONPOTHBICHAC
Ha JUIMHe OAHOTO MeTpa. IIpH yinaake mpoBofa depes 2...4 cios oGMOTKY
[OpOIMTHEBAT HakeHMTOBHM AaKoM. [ HAMOTKH GeckapkacHol pamMKH
OPHMEHAINT COSIMATLHYIC onpaBky (puc. 21.4), ¢ OpHBOAOM KOTOPOH CBA-
daH CHETYHK THCAd BHTKDB.

B 3aBHCHMOCTH 0T AMAMETDA HCTIONKEIYEMOIo TPOBOAA Ad obecTievernun
BHICOKOTC Ka4ecTBa HAMOTKH, HCK/IOYCHHA CIydack 0OpPHBA, TORPEKASHIMH
HM3IAIMH H HapymeHusa GopMbI PaMKH IPH HAMOTKe cieAyeT cob/nogaTs
HEOOXOMMMOe HATAREHHME OPOBOAL, KOTOPOE OPEAEAAeTeH 10 CIIELAIL-
HHM COpaBOTHEM Taﬁ.nm:cax. Harorerme ofecneunsaeTca TOPMO3IHEM
yCTpolicTBOM.

Tocre HAMOTKH TPeSYeMOore KQIMIECTRA BHTKOB BepXHu croi obMOTKH
DOKpPEIBAIOT AakoM, cymart 6...8 9 mpe TemoepaType 20...50 °C, a 3aTeM
pPAMKY DOMEIAIOT B TepMOocTar TeMmeparypoit 100...120 °C na 7...9 =.
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Tlowre aToro onpaeKy pas0Epaiot, paMKy O9MINAIOT OT CASZ0B AAKd, 3a9H-
IAIOT BHIBOAH ¥ BIOPHYHO CYIIAT B TEPMOCTATE IIPH TOI Xe Temneparype
B TedeHwe 2...3 9. [Tocie CYIIKI IPOBEPAIOT ofimee COMPOTHEACHHE PAMKH
HA OTCYICTEME OGDEBOB H KOPOTKO3AMKHYTHIX BUTKOB, Hammue xoport-
K038MKHYTHX BUTKOB B KATYIIKAX ONPEAC/LTIOT ¢ HOMOMEIO CIETMATbHEIX
AMEKTPOHHEIX CTEHAOB.

Puc. 214, OnpaeKa Ann HaMOTKM GeCKAPKACHBIX PAMONKS
1 — Haxvzmas mnacTuna; 2 — crasHol Sorr; 3 — mabnon paviar; 4 — och

To BEOIOHEHWIO HAMOTKH, IPOBEPKY M CYIIKH KAPKACHLIE DAMKM ITpaK-
THYECKH HE OTAMIAIOTCH 0T GeckapkacHEIX, [Tepea HaMoTKo#H IpOREpAIOT Kap-
KAC PAMKH, 33TEM KAPKAC NOKPLIBAIOT GyMaroil M yeraHABIMBAKT Ha ONPABKE
B cTaHOK. [TpH HaMOTKe HCIIOMBIYIOT kil BM-2. BHBOALI paMIGT 3aTHITAIOT
maSepoM W CKAMLIENEM, 3aKpYIMBAIOT BOKPYT MENIECTKOB CTPETKOALPHKa-
TeneH K Zepxarenei, a 3aTeM mamoT nprmnoemM II0C-90 ¢ xamudonsro.

HaMoTKY KaTyImeKk MHAYKTHRHOCTeH, IyHTOR H A00ABOTHEIX COPOTHB-
AeHI BEOTONHAIOT TAK XK€, KAK ¥ B CIyIae HAMOTKH DAMKH.

B XauecTBe HAMOTOYHODO OIPOBOJAA IPH HAMOTKE A0GABOYHEN COMPO-
THRACHHH M IIYHTOR MCIOAb3YIOT MAHTAHMHOBELIL IpOBOA B dMAancBoi
H3OJLATH. Hauo'rxy BEAYT AMA 3afaHHOO 3HAYCHHA COOPOTHBICHHA
H KOHTPOJIHPYIOT ¢ HOMOINBI0 JIEKTPIYECKOro MocTa. [IocIe HaMOTKHA
AnA cTalIH3anuy XapaKTepHCTHEY JobABOUHOE CONPOTHUBACHHME DOZ-
BEPraioT MCKYyCCTBEHHOMY WIH €CTeCTBeHHOMY cTapeHup. MokyccTeeEHDE
cTapeHHe 3alII09aeTcA B BHAEpNKKEe COMPOTHRICHHUT B TEPMOCTATe MPH
reMnepaTtype 120 °C B TeyeHme 8 9 ¥ OCTRIBAHMM NPH KOMHATHOH TeMme-
parype 20...25 °C. [Juka cTapeHEA NOETOpMOT 8...12 pas (B 3aBHCHMOCTH
OT AHaMeTpa IPoBoAa}, a SaTeM OKOHYATENLHO NOATOHAIOT CONPOTHRASCHI
TIPH NOMOIH YKA3IAHHEX BEINE OpHEOpOB.

MarHMTHHE CHCTEMB anﬁOpOB BUIEACTBHE MarHHTHOIO CTapEHHA
TepAIOT CBOM cBoiicTha ¢ TeueHWeM BpeMeHH. [IpHUHHaMH YacTHIHOHN
MOTEPH MATHUTHHX CBOMHCTE CIyRAT OHIMKO-XAMHYECKHE HMIMEHEHMA
CTPYKTYPHI MATEPHANA, HAMEHEHWE TeMIEPATYPH, AcHCTBHE BHEIIHHUX Mar-
HHTHEBIX TIo7iel M T. 7. Jinf YIydmeHuA CROMCTE H MOBHIMEHHA cTabWIbHO-
CTH MOCTOAHHEIX MATHWTOB ITPOBOAAT WX HCKYCCTBEHHOE CTAPEHHE, KOTOpOE
34KIOYAETCH B TOM, TTO MATHWT BHASDKHBAIOT IPH Temoepatype 100 °C
B TedeHMe HECKOABKMX T4C0B, 4 3aTeM eT0 HaMarHwauparT. HaMarewau-
BAHFE MOXHO BEIIQJHATE IO OZHOIH M3 NPUBELEHHHX HA pHC. 21.5 cxeM.

314



Ilo cxeme, NOKa3aHHOH Ha pHC. 21.5, ¢, MATHWT HAMATHAIHBAETCH IIOCTO-
FHHEM TOKOM, DPOTEKAIOMMM 0 IIMHE, NPHCOSTIHAEMON K KOEAEHCA-
ropy C. ITo »T0i CXeMe HAMATHMYMBAIOTCA (MOCTOAHHEIM TOKOM paspsaja
Garapeil xonaeHcaTopor C ofmell eMKOCThIO 0 20 MP ¥ IpH HAPAKEHHH
Zo 400 B) KONBIEBHE M 3aMKHYTHIE MATHUTHEE CHCTEMEL

—y ~U

Puc. 21.5. Cremisl ANA HAMAMTHWNUBAHMA NOCTORAHHLI MArHMTOB:
1 — HenoARAAGHHYA MarHRTONPORAH; 2 — MOJBIDKHLI MaTHUTONDOBOA;
3 — Karymka; 4 — MAarHEAT

Tlo cxeme, HaobpaxeHHol Ha puc. 21.5, 6, HAMArHUTMBAHKE OCYIIECT-
BAAIOT NEPEMEHHEIM TOKOM 4Y€pes CHWIOBOH TpaHcGopMAaTop, HarpyaroH
KOTOPOTO CIYAWT KOPOTKOIAMKHYTAA MefHas mmHa. Ha aToit mmme yera-
HOBJCH HAMATHMNMMBACMED MaTHIT, [Ipy pasMEkariy nermm (TIpH MOMOITH
ABTOMATA B NIEPBHIHON 06MOTKe TpaHCGHOPMATOPA) HHAYKTHPYETCH HaMar-
HMFIMEBAIIHN MMITYILC TOKa A0 20...25 kA, [IpH HAMATHHIMBAHWH IO CREME,
MOKA3aHHOI Ha pHc. 21.5, 8, MATHWTHOE NQUIE COZAAETCH KATYIIKAMH 3.

ITocne peMOHTa MIMEPUTEIBHEI MCXAHM3M JaKDPEIAMIOT ¢ MOMOMEIO
YCTAHOBOTHEIX 60OTOB H MPHCOSAMHAIOT K AMEKTPHYeckoli cxeme. ng ope-
JOXpAHEHHA OT CAMOOTBHHYHBAHHA PesbboBEe CoeZMHEHMN NOKPHBAIOT
naKkoM. 38TeM MPOBOAAT 6ANaHCHPOBKY MEXAHWIMA, ONPEfSIAIOT U IOATO-
HAIOT YIOJI OTKIOHEHUA PAMKH €0 CTPEMKoH, IPOBEDPAIOT NapaiaeabHOCTh
IVIOCKOCTH IIKAIH ¥ IMIOCKOCTH BpaIIeHMs cTpemkH npubopa. ITocke STOro
NpPOBEPIOT YMCTOTY HOBEPXHOCTEN nemiidepoB, paboTy appeTipa, Kpemwie-
HHE ITOJBIDKHOH 9acTH npubopa, cCEBoI 3a30p MeXTY KEPHOM H ero moj-
TIATHHKOM,

BcneAcTBEE TOrO ITO YOI OTKACHEHMA MPHOOpa MArEMTOMIEKTPHYE-
CKOMH CHCTEMBI 3aBMCHT OT CH/IEL TOKA paMKM, DOATOHKOH COOPOTHBIEHEMSA
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PEAMKI MOXHO Z0OITHECA COOTBETCTEHA MERJY VITIOM IOBOPOTA CTPEIKH
M 3HaTEHMEM MaMepAeMoil cHIN ToKa. CXeMa NOATCHKH CONMPOTHBISHHA
PaMKy MHTORKX OIprGopoB IoKasaHa Ha puc, 21.6. ITo 06pasmoBomMy IpH-
60Dy BHICTARMAIOT 3A/IAHHOE HATPDAXKCHHE M M3MCHEHHEM HOATOHOTHRIX
CONPOTHRICHMI 1 M I'y OGHBAITCA CODTEBETCTEYIIMETO NOKAZAHMA DETy-

JMpyeMoro npubopa.

B W.T’:qg
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Puce, 21.6, Orema NOAroHKH CONPOTHRAGHNA LGN PAMKMN]
R — noTenmuoMeTp; 1y — paMKa; Iy, 'y — IOATCHOTHRE COMPOTHRISHNA;
G — noBepAeMEil nputop

[Ipu peMOHTe paMKE NpUSOPOB KMaccoP TOYHOCTH cBHme 0,5 mpo-
BEPMIOT CIEMY KOMIICHCAI[MH TEMTIEpaTypHO# norpemuoctd (puc, 21.7),
Meauoe moaroHoYHOE CONPOTHBASHHE 2\ ¥ MAHTSAHMHOROE COIPOTHRICHAE
I'; BRIIOYEHH DOCASA0BATEAMHO C PaMKOH Iy npufopa A1 TeMIepaTyp-
HOH KOMIICHCAITHHY, COMPOTHBACHHEM I'y, BRAICIEHHNM TOCAGAOBATEABHO
¢ [elbIo PaMKH, ONpeAe/AeTeA Ipeea H3MepeHun nprbopa.
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Puc. 21.7. Crema KOMNEHCALMM TeMNepaTyPHOMH NOrpelliHoCTH
MarHMToaNeKTpRYeckoro npubopa:
o — DEMKE; Ty, T, — IOATUHOTHEIE KATYIIKH; Fy — MIYHT; Ty — CONPOTHRICHAE,
openeamomes mpeien HaMeper npubopa

ITo ofpaznoBouMy MpHEODY BLHICTARIAIOT 3aJAHHOE HATIYDREHIE W MBME-
HEHUEM [OATOHOTHRIX CONPOTHBACHIN Iy X Iy Jo6UBAIOTCA COOTBETCTBYIO-
IEro IOKASAHWS PETYIHpPYEMOoro pHbopa.

TMoATOHKY el paMEH NPOBQAAT PETYIMPOBKON CHIE TOKA ToTpefie-
HUA TOATOHOTHOM KATYIIKOM 7,.

PeMOHT M YCTpPAaHEHME HEHCTIPABHOCTEHR KOMSHHMPOBAHHRIX 3/IEKTPOME-
MEPHTEMbHLIX DPHOOPOB CCYIMECTRIAIOT CIeAVIOMIM obpasoM. [IpH Hepo3-
MOXHOCTH PEMOHTA Y3/LI M ACTaAM 3aMECHAIOT, & 3aTEM BHIIOIHFIOT IOK-
T'OHKY, IPOBEPKY ¥ rpaiyMpoBKy npubopa. O6HapyxeHNe HeMcnpaBHoCTeH
npubopa BeQyT N0 ONMCAHMID, 3ABOACKON amexTpHIecKoi cxeMe mpubopa
H CHeH(HIKAIVH TEMEHTOB CXeMEL



3aMeHAA CONMPOTHE/I€HHA, WX HOMWHAJLHEIE 3HAYEHHA ONPEASNAIOT
no crielEdrkanu. [IpH obphiBe cONPOTHRICHHH U ITYHTOE MEOTONPeAeiE-
HEIX MPUBOPOR OTCYTETBYIOT WM HCKAKAIOTC TOKA3AHUA MpHGOPOBR.

B KOMOMHUPOBAHHEX NPpHOOPAX NEPEMEHHOTO M TOCTOSHHOTO TOKOB
B CIy9ae BHIXOAA M3 CTPOA JHOJOB MOCTOBHIX CXeM Npubop He paBoTaer
Ha BcexX NIpefenaxX NOoCTOAHHOTC TOKa (HIX JaeT HellpaBMABHEE MOKAa3a-
HHA) M NPaBHIbHO PabOTAET Ha Opeenax HAMEDEHHA NEPEMEHHOTO TOKA.
HeaomycTyMan norpemrsecTs U3MepeHus npubopa Ha Ie peMEHHOM TOKe
MOKeT OLITh CBA3AHA TAIOKe C H3MeHeHHeM Koa(pHIMENTa YCHAeHNA TPaH-
sHcropa. B 5ToM cryyae Tpefyerca 3aMeHa TPaH3MCTOpA.

TosHOE OTCYTCTEHE MOKA3aHMIt mpubopa Ha BCeX Mpefenax MIMepeHHd
CBA3AHO ¢ 06PRBOM HEMH U3MEPUTENEHOTD MeXaHUAMA.

PeMoHT npuGOpOR AIA H3IMEPEHMSA TEMIEepaTyphl, OCHOBHEIE HEHC-
NpPaBHOCTH TEpMONap ¥ TEPMOMETPOB CONPOTHEASHMA: OODHE YYBCTBH-
Te/MBHEIX 3JI€MEeHTOR; 3aMbIKaHHE 3EeMEeHTOR Ha KOPIYC; MeXBHTKOBOE
JAMEIKAHEE (TEPMOMETPA CONPOTHBACHMA); MOHIKEHHOE CONPOTHRICHHE
H30JIIHH; MOBpeKAeHIE 3aMITHOH [TUIL3EL.

COITpOTHEIIEHHE H30MALMKA O6MOTKH TEPMOMETpa CONPOTUBACHWA U Tep-
MOMAapEl U3MEPAIOT MeraoMMeTpoM Ha 500 B. [TenocTh 06MOTKH M 3Hade-
HUE CONPOTHBIEHHS TEPMOMETDA ONPEAEIHIOT ab0paTOPHEIM MOCTOM,
[prapHOH yMeHbINeHUS IHAYEHHS CONPOTHRASHHA [0 CPABHEHHIO € TPAAY-
HPOBCYWHBIMH ZAHHEIMH MOXXeT CTATh MEKBHTKOBOE 3aMEIKAHHE HTH YTeUKa
TOKA Uepe3 KAeMMHHK.

TIpH o6pHBAX YYBCTBUTENBHEX 3NeMEHTOB TEPMOMETPOR COMPOTHRIE-
HHA MX 3AMEHAIQT HOBHIMH, TOH ke TPajiyHPOBKM, 8 IPH HX OTCYTCTRHM
BHIIOMHAIOT PEMOHT TEPMOMETPOB.

PeMOHT MedHbIX MEPMOMEMPOs CONPOTRUBALHILA 3AKAKTALTCA B HaTo-
TOBZAEHUH (HAMOTKE) YYBCTBHTENBHOrO NEMeHTA. Jlaa 3Toro Ha npejsa-
PHTEABHO NOATOTORIEHHH M OaKeMU3NPOBAHHEN KapKac paBHOMEDHEIM
maroM HaMaTHBaeT Medaeli npopof IS0 wm I13C anaMeTpoM 0,1 MbM;
KaxAbd colt o6MOTKM NOKPEHBAKT GaKeAUTOBLIM WIH MU$TaneBsIM
nakoM. [Mocse TPOCYTKY AIEMeHTa ¢ kIO TToNydeHHs cTaBuaLHOW Xapak-
TEPHCTHKH TEPMOMETD COTPOTHBIEHHS O/IBEPraloT CTAPEHMIO, KOTOPOE
ocymmecTRIAIOT OpH 150 °C B Tevenne & 4, Tloce oxmakAeHHA NTPOBEPAIDT,
NOACOHAOT ¥ CPABHHBAKT XAPAaKTEPHUCTHKH TepMOMEeTpa ¢ MPaJyHpoBOY-
HEIMU JaHHeIMU, [Tepen cBoproll TepMoMeTpa BHBOAR KNeMMHUKA MpUNa-
MBAT K KOHI]AM JYBCTEMTENLHOTO 3NEMEHTA mpumioemM [10C-60.

[1pH peMOHTe NAAMUHOELLY MEPMOMEMPOS CONPOMUGAEHUA TyBCTBY-
TEMbHBN 3NEMEHT pa3zfvparoT, OTAENAA ET0 OT CAKAAHBIX HAKIAA0K, CTK-
HOM JieHTH ¥ Kapkaca. OOpBIB YCTPAHAIOT CBAaPKOH IVIATHHOBOH [IPOBOACKHI
B DIEKTPHMYECKOHN JyTe MAM B PacTEODE [OBAPEHHOH CONM MEepeMeHHHM
TOKOM HanpsokeHnem 20...24 B.

T1pH MeXBHTHOBOM 3aMBLIKAHUM 1eMeHTa NTHGO 3aMeHsIOT MOBpeXAeH-
HYIO CITOIAHYIO MAACTHHY © HACeTHAMH, AW60 KOPOTKO3AMKHYThHIE BUTKN
PA3ABHTAICT ¥ YITAJKIBAKIT B COOTBETCTRYEOIHE MM [TA3K (HACEYKY) B CITH-
AFAHOH MNACTHHE.
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TIpoRepKy, MOATOHKY M CpaBHEHHE COTIPOTHBASHHA TEPMOMETPA ¢ rpa-
AYHPOBOIHHEMYH KPHERIMH IPOBOAAT ¢ MOMONIBIO MOCTOE COMPOTHBICHHH.

ConpoTHRIEHHE UAOHILIMH OTPeMOHTUPOBAHHEI U COBPAHHEIX B HeX0A
TEPMOMETPOB H3MEPAIOT MErAOMMETPOM; [IPH 3TOM HANDSKEHUE NPUKAa-
JAHBAIOT K KOPIMYCY ¥ K 3aKOPOYEHHKM BHBOIAM TepMOMeTpa. CONpaTHE-
JieHHe H30JAIHNH B 3aBHCAMOCTH OT MCIIOJHEHHS TePMOMETPOB COTIPOTHE-
neHudA coctapaaet 1...10 MOwm.

PemoHT mepmanap 1pn ofpuBax B HecTabMibHOCTH paboTH 3axim<a-
eTcA B pa3bopKe H OCMOTPe COCTOAHMA paBodero KOHUA H TEPMOS/IEKTPOOE.
TpH oBHapyxeHUH AedekToR (TpelMH, o6PHIBOE) TepMOMapPH PeMOHTH-
Py1oT. MecTa o6pRIBOB cBapHBatOT. Pabounii KOHEI] TepMOMaphl CBAPHBAIOT
(mocne CKPYTHH KOHIIOR 3AEKTPONOR) B ANeKTpUYeckoit [yTe Meway rpadu-
TOBRIMM BJIEKTPOAAMH MATOTe AMaMeTpa (5...8 MM) 10 06pa3oBaHHs pac-
IWIaBIeHHOr o apoobpaiHoro OKGHYAHHUA Ha KOHIE HeKTPOJOB.

OBpEIBH 2MeXTpoAoB TepMonap THIOB XA, XK MOXHO YCTpaHUTE JYTO-
BO ¢BApPKOIL. Jfs1 9TOrO KO BTOPHYHOH 06MOTKE TOHIDKAIOIIETO TPAHCHOD-
MaTopa (HanpsoxernneM 20...30 B) gepea rpadHToBHIl 3AeKTpOL HOACOEIH-
HAIOT o60pBaHHLIE YacTH TEPMOINEKTPOAA; € TIPHKOCHOBEHHEM rpadHTa
K YAacTAM TepMOANCeKTPOAA BOAHMKAET AYTa M HACTH cBapHBaroTeA. [1pH
cBapke Tepmonap THmos XA, XK B kavecTse ¢a0ca MCIOAR3YIOT OYpPY, KOTO-
PYHO NIOCTI€ CBAPKH YIAIAKT PEIKHM OXJANIEHHNEM B BOJAE.

[lpu peMoHTe TepMonapW H3 OAATOPCAHBIX METALIOB TIOABEPraloT
OTHUCY, YHCTKe U NPOBEepKe HA OJHOPOAHOCTL SASKTPOAOR. OTRUT MPOBG-
JAT HATPEROM SJIeKTpUYecKUM TOKOM A0 TeMTOepaTyph 1300 °C B TeueHMe
1 9; mpy aToM 8ypoit BeAYT 9MCTKY MMEKTPOACE OT OKCHAOR, OAHOPOAHOCTH
TEPMOITEKTPHYECKHX CBOHCTE 3JeKTPOAOR NPOBEPSIOT MIWLIHBOALTME-
TPOM, MOTKIIMEHHEM K CBOGOAHEIM (XOMCAHEIM) KOHLAM TepMOTIapHL.
TepMoaneKTpo] NOMemanT B Mydensiyio neus. [pu MeanenHoM nepeme-
MeHMN NEKTPoJa Yepes negb HaMepaerca TepMoC. Ecm Tepmo3IC npe-
BHINAET TIONOBHHY AONYCTHMOH NorpeHOCTH TepMOTIapel, TO Ha AaHHOM
HArpeTOM yYacTKe CYIIRCTBYeT HeOAHODOAHOCTE H 3TOT YHACTOK MOANERMUT
3amMeHe.

PeMOHT RTOPMYHLIX NPHO0p0oB. PEMOHT NOTOMETPOR M MMLTHRObLTME-
TPOB 3aKIIQYAETCA B ONPEASTEHHH M YCTPAHEHUH HEHCIPaBHOCTEH, BO3-
HUKIOUYX TIPH WX 3KCIUTYaTALMH, TPAHCIOPTUPOBKE H T. 4.

QCHOBHEIE HEMCMPABHOCTH TAKUX MpUGOpoR: OGPRIBH O6MOTKN paMKU
M CTHPAJBHEX BOMOCKOB M3MEPHTEABHOTO MEXAHMAMA; M3HOC NOATATHA-
KOB ¥ KEDHOB; YBeIMUEHHe TPeHHA CTPEIKM ¥ BEIXOJ H3 CTPOA 3/I€MeHTDR
MIEKTPOHHOM CXEMBL PErYIHPYIOWIMX NPHGOPOE.

[MoaemxHyw acts [IpuBopa ocMATPHBAIOT C MOMOIILID OMHOKYIADHOH
ayns. [Ipy aToM o6pamaT BEHHMAHVE Ha COCTOSHHE MOATIATHUKOR M Kep-
HoB. [loAMATHHK He AO/DKEH UMETh CleAoB TPellMH K HepoBHocTeH. [Ipu
HaAWYMH ZedeKTOR araToBhIH KapTep 3aMeHAIOT HOBHMM. MaHolleHHE e
KepHH co ¢leflaMy HapyTieHH# TOMMPoBaHHOR TOREPXHOCTH, KOHYCHOCTH
H pAZMYCA 3aKPYIICHHA TAIOKE ITOZNEXAT 3aMeHe. [IpoTHpAaTh KepHR H ara-
TOBHIE NOATIATHHKH AOMYCKAETCA TOABKO MANMMPOCHOH Bymaroii.
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TpoTHEQASHCTEYHINHE CTHPAABHEE TIPYXHHK, HMEIONIHE TORPEHAe-
HHA, 3aMeHAIT HOBHMY € TEMH e MeXaHHYeCKHMM YapaKTepUCTHKAMY,
[Ipu 0BpPLIBAX H [OBPeXTeHUAN 06MOTKU paMKY 3aMEHAIOT UIH UAroToR-
ASIOT PpAMKY ¢ HAMOTKOH 10 madrody. THI DpOBOAE, CEUSHHUE H YHCAO BHT-
KOE OTIPEACSAAICT TIO TEXHIYECKIM JaHHHM npubopa.

B noroMeTpax OpH PEMOHTE N3MEDHTENBbHOTO MEXaHH3Ma DEryiHpYIOT
TIOJIHBIH YTOA GTEAOHEHHA H3MEPHTenbHOH cTpenky (72 + 2°). PeryivpoBa-
HHE BHINOAHAIOT, IIOATOHAA COITDOTHBASHIA, OGE(.‘.I'IE'-IHBE.I'OIIJ,HE MHHHMAIB-
HEIE M MAKCHMAABHLEA YIVIEL MOBOPOTA CTPENKH.

[Mocae saMeHH ¥ peMOHTA HEUCTIPABHHEIX YacTel H3MepHTEABHOTO
MeXaHU3MA OCYIIEeCTRIAKT PETYINPOBKY K BATAHCUPOBKY €70 TOABMKHO
YacTH NepeMenleHMeM TPY3HKOR-TPOTHROBECOB, 2aKpelTeHHEIY KaHudo-
ALK HAa YCHKAX NPOTHBONOA0MHOMH CTOPOHE HAMEPHTENALHOH cTpenkH, TTpn
HpaBHABHONH DATAHCHPOBKe HaMeHeHNA MOoKAZaHWH npHiopa He AOMKHE
HpeBhIMATE OCHOBHOH OTpemMHOCTH.

HeMenpaBHOCTH B SICKTPUYECKOH H OACKTPOHHEIX 9acTax npubopon
OnpezesaioT [0 3aBOACKHM IPHHIUITNAIBHEM 3MeKTPHYECKHM CREMaM
¥ MOHTaXHO-3KCTUTYATAMHOHHBIM HHCTPYKUMAM. [ToMyTIpOBOAHUKOBHE 31e-
MEHTH TTPOBEPAIOT HA HEHCNPABHOCTL KOMOGHHHPDOBAHHHMH OpubopaMH.
HoMmuHanbsHOE COMPOTHEB/AESHNE DE3NCTOPOB U COCTOHHHE KOHASHCATOPOBR
onpeAensnT oMmMeTpoM. [IpH monsoM npofioe KOHAGHCATORA e€ro Coupo-
THBJIEHHEe MPaKTHYECKHA PAaBHO HYIMIO, IPH YacTHYHOM npoboe cocTaBadeT
HeCKOABKO KUN0oM. HelcnpaBHble pe3HeTOPRL MacTo UMelT BUIWMBIE
cneflbl HAPYIIeHUs TENAOBOTO peXMMa — ofyTIUBaHKe, paspyieHue
M OTCTARAHHE NPOBOAAINETO CIOA,

B 3MeKTPOHHLIX MOCTAX M NMOTEHUHOMETPAX OCHOBHEE HEHCIIDABHOCTH
BOIHHKAIOT B KHHEMaTHYECKHX y3NaX, U3MepHTeNbHOH cXeMe B yCHIH-
Tene. XapaxTepHHE HEeHCIPABHOCTH B aBTOMATHYECKHX MOTEHIHOMETPAX
K MOCTaxX: 3aMelIeHHOe ABHXXEHWE CTpeNKH npuiopa M3-3a CTApeHHA
3MeKTPOHHHX 3NEMEHTOB, 3aHHKeHHOrD Ko3bDhHIUHEHTA YCHIEHHA YoU-
NUTeNs, 3aTPA3HEHHA PeoXopaa, TUIOXOTO SKPAHUPOBAHUA BXOAHBIX Lienek
JATHMKA (TepMOTAaphl MAM TEPMOMETpA COMPOTHRICHNA)!, CAMOIPOHABOIE-
HBI peBepc AMEKTPOABUTATENS MPHBOAA NAMEDPHTEIbHOM CTPEAKH H MOJ-
BHHOTO KOHTaKTa PeoXopAa M3-3a OTCYTCTBHUA HanmpAKeHHA Ha YITPaRaaio-
meif 06MOTKE ABUTATENA; HECOOTBETCTBHE TIOKAIAHUEH mpHbOpa 3HAUEHHAM
HaMepsieMoil BETHYUHEL M3-34 HEMCTIPABHOCTH JATYUKA WIM HECOOTBET-
CTBMA €T0 rPAJYMPOBKH AMANAIOHY M3MEpAEMO BEMMUYMHEL, flis onpeae-
JIEHHUA W OTHICKAHNA HeMcpaBHocTel (puc. 21.8) k npufopy MOAKIIOIAIOT
HaMpAKEHHE mepeMeHHoro Toka 220 B 1 aaTHHMK COOTBETCTBYIOILEH TPaay-
WpoBKH. [IpH 3aKIMHMBAHWH PEBEPCHBHOIC fIBHTAaTEAA MPHBOJAA DEOXOpAa
H MIMEepPUTENBHCH CTPeIKH PasfupanT H IMPOMEBAINT PEAYKTOD, OCMATDH-
BAT M 3aMEHAICT HeHCNpaBHHe mecTepeRkH. [locre cOopkH M cMasKH
TeXHHYECKHM Ba3elHHOM PeAyKTOp NpoBepAIoT Ha BpallieHMe, KoTopoe
JAOMLKHO BHTH PABHOMEDHRIM M MIAaBHHM, 683 zacJaHUiH U MOCTOPOHHUX
myMoB. HeHCMpaBHEE MECTEPEHRKH MEXAHWAMA TIPHBOAA NATPAMME 11O/~
JIEKAT 3aMEHE Ha HOBHIE,

319



Puc. 21.8. Gmma NpoBepKH MCNPABHOCTH NIMAPHTENBHOM CXeMb
BETOMATHUYGCHMX NOTeHLMOMETPOR:
1 — asToMaTHIECKH! DOREpAEMELN DOTERIMOMETP; 2 — raMbBAHOMETD; 3 —
ofpasoBELi HOTEHLMOMETD

Tocne peMOHTa KMHEMATHIECKUX YAIOB NPUOOPOB IPOBEPSIOT MIaB-
HOCTh XOJa MEXAHHIMA H 3AMHBANT B PEAYKTOPD ABHTATENA MallHHOE HIF
npriopHOe Macyio B koymrdecTBe 10 cm3,

Tlepez npoBepkoii ¥3MepHTeARHOM YacTH IpuSopoB Tpebyerca obpaTHTE
BHHMAHHE Ha IIGIOXKEHIE BPAADIIEroCd IOIBIDKHOI'D KOHTAKTd Ha PEO-
Xopae — «60T0HKA», PACTIONIORCHEOTO MEXAY ABYMS CIHPA/LIMH PEOXODAA.
Tlpu HeGpexHOM NPOBE/CHIH TEKYINEro PEMOHTA Ha MECTe SKCIITYaTaTMA
nprbopa, NP TPAHCIIOPTHPOEKE, A TAKAKE MPH KPaiHITX IOIO/KEHHAX HaMe-
PHTEILHOM CTPEMKH KOHTAKT MOMET COCKOTHTH C PEOXOpHa H 00pasoBaTh
PaspHB M3MepPHTEMLHOH cxeMu mpulopa, IT0 MOXKET CTATh JQXKHQN MpH-
9HHOH ero HeucpasHEoCTH. HeoGXoaHMo IIDOBEPHTE M YCTAHOBHTE II0OJI0-
MeHMe NOJBDKHOTO KOHTAKTA PecXopAa, COOTBETCTRYIOmEee MONOKEHHIO
MSMEDHTENLHOM CTDEAKH, TaK Kak HECOOTHETCTBHE IOMOKEHHIA CMOKAT
TPHMEHOI HENMPABWILHEX NOKAZAHMH.

PeMOHT 3MEKTPOEHHX YCHAHTEAEH NPOBOZAT METOLOM HM3MEpeHHA
CONPOTHBICHIE M HANpDKCHHN B OTASIPHEX TOYKAX CXeME (IO OTHOIIE-
HHMIO K KOpIyCy youmTena). [[oMy4eHHEE OIpH 3TOM Pe3yALTATH CPABHH-
BAIOT ¢ ZAHHEIMH KAPT HANPMKEHMHA ¥ CONPOTHBASHIH PEMOETHPYEMOrO
THOA ycuaAuTeas. IIpuHHaMy HeMcopasHocTell yewmrrenell MoryT cTaTe
OGpH:BH HIN MENBHTKOBRIE 3AMEIKAHHA CHADBOTO WIH BHXOAHOIC TPaHC-
$hopMaToOpOB, HEMCIIPABHOCTH IOAYIPOBOAHMKOBHY IEMEHTOB, KOHASHCA-
TOPOB M PE3HCTOPOB.

B cex3H ¢ pPacIIHpEHHEM MPAMEHEHWA HA MPOW3BOMNCTBE HOBHX THIIOB
nprOOPOB MOBNCHAACH YHAGUKANA OCHOBHELX YANOB, KOTOPHE MPH HEHC-
TIPABHOCTH 38MEHAIOT HOBEIMH.,

PemonT npubopos Ana Bm3Meperns gasaesvs. QcHOBHEIE HEHMCIIPaB-
HOCTH MeMOpanHEX nprbopoR (HADOPDOMEDEI, TATOMEpPH H TArOHAIIO-
poMeprl): AedopMaima MeMOpaHHEIX KOpoGOK BCASACTBHE Deperpysk,
AchopManua MIMEPHTEALEOH CTPENKM, M3HOC H KODPO3HA KEPHOEB, OCH,
CTpeKi. YeTpoiicTBo HanopoMepa HM-II nokasano Ha puc. 21.9.

PeMOHT MeMOpaHHHX MPHGOPOR PEXOMEHAYETCA BHIIOIHATL B TAKOH
TIOCEAOBATELHOCTH!

BCKPAITH NpHOOD, DpoAyTh KHHEMATHIECKHE 3/IEMEHTH JJIA OTHCTKI
OT OBLUTH CYXHM CKATHIM BOSAYXOM MAH PE3MHOBOH rpymed;
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OIPEAENUTE M 3aMEHUTh HEWCIIPABHKIE 2IEMEHTH; NPOBEPHTh HAZENK-
HOCTh KpPEIUIEHMA AeTaneil nprbopa; MpoKOHTPOMMPORATE TEPMETITIHOCTE
MeMGpaEHoil xopoGiu. TIpu ofHapyReHMH HEeTeDMETHIHOCTH Nakika MeM-
GpaH BO3MOAEHA TOABKO Ha JMHWY ciad o obpasyromeli. IMaliky MmeMGpaHB
Hi NOBEPXHOCTH rodp He BHIOONEHAIT, TAK KAK OPU JTOM M3MEHAETCH
€€ YOpPYrocTs, npubop Aaer Goasmue pasipocH 00 NOKA3aHWAM K HE II0f-
FAETCA PETYIMPOEKE;

MPCBEPUTE IPOTHBOACHCTRYIONHE NpY:RUHET 2 {cM, pHe., 21.9) (Havam-
HBIH YIOJI 3aKPYIMBAHMA MPY>KHHEI A0DREH COCTABIATE 90°; BITHM He JODKHEI
KacaThesd APYT APYTa, a NOBEPXHOCTE NPYXMHEL ZOMKHa OHTh Ge3 cefon
3AMATHH M AethopMAaIi);

YCTAHOBMTE CTPEIKY MpUS0pa Ha HyIEBE IMOKAZAHILT IPE HOMOIIN KOp-
pexTopa 14 (a8 NpOBEPKH AHWATA30HA HAMEDEHHA TIOAATE HA BXQA npuGopa
ZapjcHHe, COCTRETCTRYIOMEE Npefely M3MEpeHns), a €CM CTPeAKa IpH
STOM He YCTAHOBIIACEH Ha IpefieNbHOM 3HAYeHWH IMIKAMH, TO HeoGXoauMo
TAry ] DepeMecTuTs Ha CIEAYIOMes OTBEDCTHE KOJIEHIaTOrd padara 3.

9 10 11 12 13
L L

't 2 —

Puc. 21.9. Hanopomep HM-I:
1 — 1ara; 2, 7 — opywmmEss; 3, § — pENAary; 4 — NPCTABOBEC; 5 — 0Ch; § — CIpenxa;
9 — smnT; 10 — crofika; 11 — pawxa; 12 — mosopaok; 13 — Memfparnnan kopobka;
14 — xoppexTop; 15 — mrymep

15

TMocie peMOHTA ONPEAENIIOT MOTPEITHOCTE H BADMAMMIO MOKA3AHMI
opubopa. IIpuGOpPEL, YAOMIETBOPAIONME HOPMAM ¥ TPeOOBaHHAM HHCTPYK-
OMH, ZOOYCKAIOTCH K ZaMbHeHIIeH SKCIUTyATALVH.

CuwingOHHEE TYBCTEHTE/ILHLE 3/IEMEETH B CAMOITAITYINUX MAHOMETPAX,
LATYMKEX, BTOPMYHEX nprbopax Tunor MC, IMITK, P/, APL u Ap. np# 3Kc-
IUTyATAMHY TOABEPTAIOTCA SHAYHTEMRHEM JHAKOMEDEMEHHRIM HATPY3KaM,
[105TOMY OCHOBHEIC HEHCIIDARHOCTH B TAKHX DpHGopax — HapymeHue rep-
METHIHOCTH, 00Pa30BaAHME TPEIMH HA ro$PHPOBAHEON IOBEPXHOCTH CHILE-
doHA, cTapEHHE M NOTEPA YOPYTocTH. [IpH 00HADYKEHHH TaKKX AedeKToB

TpebyeTca 3aMEeHNTE HEHCIPABHER CITEDOH.
PemonT cunbdonHuX npulopos (puc. 21.10) BHOOJAHAIOT B TAKOMH

ODOCAeAORATENBHOCTH: OTCOSAHHAKT KHHEMATHIECKYK) CBAIb CHJIB@OH&
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¢ IICROAKOM, pasbupaioT cwbGOEHEDE GA0K H JeMOHTHPYIOT cTepKeHb 10,
BIVAKY 9, IPOTHBOACHCTRYIOMYIO npyxuny 12 u xponmrrein I8; pasorpe-
BAIOT TOHKOMH ra3oBoil ropekoi ocHoBaHue 17 cwb$oHA, OTAEMAIOT CHIAB-
don 11, otnensioT reEeano 15 or gEa 16 cunkgoHa; YCTAHARTMBAKOT HOBHIH
cwkdoE B 00paTHO NOCASA0BATENEHOCTH; IIPH STOM mepes maliiold ocHo-
paEma 17 cunbhoEa 0OeMHPHBAIOT M0 PHYTPEHHEIOW MOBEPXHOCTE ane-
ToHOM MK OenanHoM; nocie cBopku cwingoHHOre GA0KA NMPOBEPAKIOT
rEPMETHYHOCTE AaBIEHHEM BO3AYXA COMMACHO CYINEecTBYEOIMM HODMAM:
Ang nprboporR M3MepeHna gasnenua 0,6 Mlla (6 krc/cM2), Aad cHTHAIH-
3aTopoR, Opeofpasoparenell H BTOPIIHEX npudopor 0,15 MIla (1,5 kre/
cy?). VBe uBIIICE B FepPMETHIHOCTH CHIbDOHA, IIPOBOAAT €ro CTAPEHMe
€ LEABI0 IoAYIeHMd cTaliIbHOM XAPaKTEDUCTHKH M ONPEAEIEEHA KAYECTBa
peMoHTa. CTApeHME BRIIOVIEMIOT IoNepeMeHHol mogaqei u cipocoM garne-
HHA KPAHOM-MEPEKIIOYaTe/cM B TederHe 3 9 YacToToi 6...8 pa3 B MMHYTY.
JlapneHue cxaTore Bo3fyXa IOpH ToM pabBHo 0,4 Mlla (4 krc/cu?). ITocte
OKOHYAHWE OPOLIECC CTAPEHME OpHOOp cOOHPAIOT, COEAMEMIOT KHHEMATH-
TJecKyH CBA3L MOBOAKA € CHARDOHOM, MOBEPAOT M HACTPAaMBaIOT Opubop.

PASLAITISLT

-
AR

Puc. 21.10. Camonmurymnii cansdoHHbl Manomerp MCOC:
1 — MocTHK Mepa; 2 — prraar; 3 — TATA; 4 — AepxaTens nepa; 5 — MoBONoK;
6§ — Kymch; 7 — PeryIEpOECIHEG EUHT; 8 — BHHT; § — Brw7Ka; 10 — crepsxens;
11 — cwmbon; 12 — npysmma; 13 — xopnye; 14 — mrynep; 15 — ruesago; 16 — ago0
cunkdona; 17 — ocHoBanMe cwkdona; 18 — xpornrreiin; 19 — mepo

PeMOHT nNpy#BHELX OpaSopoR. QCHOBHEIMM HEHCIIPABHOCTAMM OPY-
JKMHHHX NpHGODOB ARAMOTCA H3HOCH AeTaneif IepeAaToYHero MeXaHusMa,



W3HOC OPYXWMH, ICABIEHME B HUX OCTATOYHEX AedopManuil, yBenZdaeHwe
3430Da B COSAMHEHHAX, HEHCTIPABHOCTH KOPIYCa, CTeKIA, KA K T. J.
Ilepes peMOHTOM NpHGOP paaSHPAeT, GCMATPHEAICT KMHEMATHIECKML
vaen u Tpybearymo npysumy 5 (puc. 21.11). Jna onpegenenus HEUCOPaBHO-
CTEH HAMEPUTILHOrO MEXAHNAMA MCOOAB3YIOT KOHTPOABEEDH npecc. [pu
HM3MEHEHIH AARJICHHA Ha BXoe NpHGopa CeasT 3a paboToil nepeaaToMHOrS
MEXAHW3EMA H IMIABHOCTELIO ero XoAa. Ecaw crpenxa oTkmovYeHHoro npubopa
HMEET 3HaIMTEeNbHOE CMEIIEHHE OTHOCHTEALHD HY/IEBOH OTMETHH IIKaJNE,

TO 3T0 CBUASTENALCTEYET of ocTaTouHoi fedopMalnu Tpy0IaToM IDYKIHEL

Puc. 21.11. NMpysmHHBINA MaHoMeTP:

4 — DOKAABEAIHA MAHOMETP; § — MAHOMETPHIECKA TPYGIATAR DPYRHHA;
1 — crpema; 2 — sytivaTan mecTepd; 3 — DPOTHBONEICTEYIOMAR COMPANBHAA
npyxmEea; 4 — sy0uaThi cexTop; 5 — TpyOuaran Hpyxess; § — DOE0A0K;

7 — peanGopoii mTynEp

HAedopMupOBaHHYyIO OPYyAKMHY BREIIAHBAIOT M3 peabb0BOrc mWTyLepa 7
€ OOMOIIBI0 TA30BOH COPENKH, THE3Z0 3a9MINAIOT M NOATOTABRIMBAIOT A
YCTAHOBKY HOBOH IpyREHEL [Tafiky BenyT npunoeM IIOC-40, [I0G-60 ¢ pac-
TEOpOM Kamndom B anercHe (crmpre). IIpu madiie HoBoM MpyxUHE obe-
CIICYMBACTCA €€ IPaBWIHHOS MONOMKEHNE CBHEHIIOBEIMKH BICTAALINAMY MHIH
CHemUansHEIM mprcnocobreEreM. Ilocne nafiky NpOBEpPAIOT e repMe-
TiaHocTb. ITynep 7 ¢ TpyGuaToit Ipy:kuHoi 5 yeraHarTMBatoT Ha Opece,
H [I0 KOHTPONLHOMY MaHOMETDPY IoAaeTcd MaKCHMANEHOE PACIeTHOE JaB-
JeHWe OpyXUHK. OTCYTCTBHE NafeHUA JABACHUN B TeYeHNE 5 MWH CBHAE-
TEABCTBYET O repMeTHHHOCTH OpHbopa. MMowie yeTAHOBKY IMKANN MaHO-
METp PETYIMPYIOT Ha Opecce CIMICHHEM erQ MOKa3aHMi ¢ OKA3aHIAMI
06pa3LoEoTe MAHOMETPA.
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TlpK peMOHTE KHCAOPOAHERIX MPHGOPOR HeOGXOAHMO TINATEABHO 00eN-
PUTE pabodyio nonocTk Npubiopa W ero ITyLep, TdK KaK B 3KCIUTYATAI[MH
NpY HEIHAMUTEIBHBIX BEMOYEHHAX MACIA H €r0 MAPOB MPOHCXOIUT PEIKOE
OKHCITIeHHe KUCTOPOAOM MAcha, MOBHIIaeTed ero TeMAepaTypa U opubop
CTAHOBHTCA B3PHBOOINACHEIM. [I03TOMY pPeMOHT W WCIIHTAHWE KHUCIOPOa-
HEIX MpHBOPOR AaBAeHHA BHIIQNUHAIOT HA pafodeM MecTe, H30MHPOBAHHOM
OT APYTHX TIPHOOPOR.

TIpUSophl TPOBEPAIOT M MCTIBITHIBAIGT HA Mpecce ¢ NpHMeHeHHEM pa3-
ACTHTENPHON KaMepshl, KOTOpadA U3onHpyeT pabodylo NOJIOCTh MAHOMETpa
oT paloveil MHAKOCTH B pecce.

Yro6u yHEAHTECA B OTCYTCTEHH CIEI0B Macid, B pabo4yio 1010CTb NpH-
6opa BBOAAT cOHPT B Koauyectse 5...10 ecm?. [Ipubop HecKONbKO pas BETpA-
XUBAWT MTYUEPOM BEEPX, a 3aT€éM BRUIMBAIGT COAEPKUMOe Ha MOBEPX-
HOCTEL 9HCTol Genoif 6yMari. ECH nmoce BEICKXAHHA CIMPTA Ha 6yMare
OTCYTCTEYIOT MACAAHKE TIATHA, TO NpUbop UMeeT YHCTYI0 00 MpeHHYI0
MOBEPXHOCTb.

Tlocie peMOHTa MAHOMETD PETYIMPYIOT H NMOBEPAIOT HA CHEMATBHOM
npecce. Ha mpecce ycTaHaBJAHEaIOT 06pazlioBEH MaHOMETP, KIACC TOYHO-
CTH KOTOPOTO AO/DKEH ORITh B YETHIPE Pa3a BAIIE KJIACCA TOHHOCTH ITOBE-
PHREMOrO.

[Ipu moMomu Tpecca MOAHUMAKT AaBleHHe Ha MaHOMETpe COTNacHO
KOHTPOJABHEIM OTMETKAaM, KOTOPHIE JO/LKHLEL GHTE pAaBHOMEpHO pacipese-
JeHE] 10 Beeid mkarre. IIpn IoBepke OrpeMHOCTE ICBepAEMOTO MAHOMETPA
Ha KaXA0H OTMETKe ITKAMK He AO/DKHA MPEBhIIATh OCHORHOH AOMYCTHMOM
MOTPeNTHOCTH. B ciTytae NpeBHITEHHS IPUBEASHHOH TOrPEIHOCTH B OHOK
WM HeCKOABKHX TOYKAX WIKANE MAHOMET] PETYINPYIOT H3MEHEHHEM TOJ0-
MEHHA NOBOAKA 6 OTHOCHTENBHO XBOCTOBHKA 3yH9aTOro ceKTopa 4.

Ec/H OrpeniHocTh MAHOMETpA IOCTOAHHA 110 Beell [IKane, To ee yrTpa-
HAIOT IEPECTAHOBKOM CAMOM CTPEAKH.

[ocne peMoHTa npuBopa W HaHeceHHs KaefiMa MOBepHH Ha mTYLEp
YCTAaHABAHEBAIOT CTie HATBHYIO 3arAYIOKY, KOTOPan MpejcXpaHaeT npubop
OT HONAafZaHNA Macila TP €ro TPaHCTIOPTHPOBKE B XpaHeHUH.

¥ caMonumymux npUHCpCRE NPOBEPAIOT TOMHOCTE NiepeMeeHHs AHa-
rPaMME H MPABUARHOCTH ABMIKEHHA Mepa 0 THHUM BpEMEHH — PafHaih-
Hoil gyre AHarpaMmel. [IpM OTKIOHEHHMH Tiepa OT IMHWY BpeMeHH B Hayane
¥ KOHLe MKAIL cBHIIE ,25 MM (He CHWTas TOMIHHE Nepa) PeryiaHMpyooT
MOJIOKEHHE Mepa 0THOCHTERHO er0 AepiaTend. [orpenHocTh MEXaHHAMOB
OpHMBOJA AHATPAMME! 33 24 9 paSOThl [T 9aCOBBIX MEXAHV3MOR HE JO/MKHA
HpeBEImAaTh =15 MUH.

PemoHT npnGopoB Ana HaMepeHHA pacXofa. PeMOHT PacXOACMEPOB
[IOCTOAHAOTO ITepenaga — poraMerpo Thnos PC, PH, PM — 3axmogaerca
B MPOBREPKE MIOTHOCTH COSKUHEHHHN, YHCTKE MOMTABKOB M CTEKIA pOTa-
MeTpa. [ToTMAIBKH U CTEKAA, HMEKIINE TPeIIHHB U 3aUPH, 3aMeHAI0T
HOBEIMH. [locie peMOHTa ONpeAeNAINT PACXOIHYIO XapaKTEPHUCTHKY TPH-
fopa ¥ COCTARIAIOT €T0 [ACTIOPT.
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PacxofoMephl TepeMeHHOTD TEpPenaja peMOHTHPYIOT B KOMIUTEKTE «AaT-
YNK — BTOPMYHEIH mpHBOp». OCHOBHEE HEHCTIPABHOCTH PacXofoMepoB:
3aHWKeHHEle WIIH 3aBBIIeHHEE NokazaHHA npuBopa M3-23a HEMAOTHOCTH
COOTBETCTBEHHO HA «TUINCES MITH «MHHYCE» AUPMAHOMETDE; TTONHOE OTCYT-
CTBHE 9YBCTEHTENLHOCTH NpUbOpa [P U3MeHEHNH Mepenaga Ha Audgma-
HOMETpe; HEMCIPaBHOCTh JIEKTPOHHOro NpHbopa; Goblad NOrpelrHOCTE
MIMEPEHHH pacxoaa W3-3d pasperylMpOBaHHA KOMIIEKTA «IWPMaHO-
METP — BTOPMH4HEL puGop:.

Jlna onpefesleHNA HEIUIOTHOCTEH M MeCT yTedeK KOMIUIEKT NP OBEPAIOT
Ha crelHanbHoM cTeHZe. [py nojaue H3BHITGIHOTO AABNSHHUA BO3AyXA
(B 3aBUCHMOCTH OT pabouero npeaena AUdMAHOMETpa) METOAOM OBMEUIH-
BAHWS HAXOMAT YTEUKH B IUIEOCOBOM, MUHYCOBOM U YDABHMTEIRHOM ReH-
TiAAX. Bonee 3ddekTHRHNMIN METOA OTHICKAHMA MECT HErepMEeTHIHOCTH
npuéopa — HCIOAb3OBAHHE TedeHckatened THmos I'TH, [ITH n ap. IIpn
obHApPYKEeHHH YTeuek CANTbHAKH BeHTHNel MOATATHBAICT HaKHAHOHN rafi-
KOMH; SCIH yTedKa He AMKBHANDYETCA, CANBHIK 3AMEHAKIT HOBBIM ¢ aco-
rpadHTOBOE HABHEKOH.

TIpH HEHCTIPAaBHOCTH MeMOpaHHOTo DA0Ka JudmMaHoMeTp THITa M 3ame-
HAKWT. JINA 3aMeHHW 6A0Ka CHHMAIOT HHAYKIHOHHYIO KATYIIKY, BEIBHH-
YMBAKT PasAefUTeNbHYH TPYOKY, OTKPEILIANT IOTOK IMAYHXEpPA M CAM
IUTYHXKep, a 3aTeM paabuparor kopnyc gaTauka. Cobuparor andMaHoMeTp
B 06paTHOH Nocaeg0BaTeABHOCTH.

Ecnp pH HenpaBHOM AudMaHOMeTpe BOIHHKAST 50AbLIAA TOrPElIHOCTD
H3MepeHUd pacXofia, To TpefyeTces oTpeTyIMpOBATE KOMILIEKRT «TH(GMAEHO-
METp — BTOPHYHEI TPUOOp» PETYAMPORAHKEM HyAA ANGMaHOMETpa, pery-
JAHpOBAHMEM HYJIS MIKANE BTOPHHMHOIO NpHBopa, KOppeKIie Hynn audma-
HOMeTpa, PeryIHpoBaHueM Tpedela WKAAH BTOPHYHOTC Npubopa.

KoMmmuexr cnefyerT peMOHTHPOBATE B TAKOM NOCHEAOBATEALHOCTH:
HAa BTOPHYHOM TpuGope NpH HaKaToH KHONKe «KoHTpONbE» perylmuposa-
HYUEeM HYJIA TIpHGopa Ho6HBAIOTCA [IepeMeIIeHHA N YCTaHOBKH HAMEPHTENE-
HOH CTPRIKM Ha KOHTPOJLHYIO TOUKY IMKAALI; B AaTYMKe THma JM pery-
AVPOBAHUE HYAA AMQMAHOMETPa NPOBOAAT TepeMelleHHeM KaTYIIKK
OTHOCHTEABHO CepAETHHEA; B JATYHKAX KONOKGILHOTO THIIA ﬂKO — Iepe-
MelleHWeM CepAcYHHKA OTHOCHTENLHO KaTyWKH AHddepeHIMaALHOMD
TpaHcdOPMATOpa; KOPPEKTOP HyAA ZHPMAHOMETPA YCTAHABIMBAIOT B Heli-
TpankHOe ToNMKEHHe TIPU 3aKOpoYeHHON BTOpHYHO 06MOTKe FaTuHKa
(npx aToM crpenka npubopa AQMKHA MOACGHTH K KOHTPOABHOH TOUKe
IIKAJED); TIPH NOXAa9€e Ha BTOPIIHEIA TPHOOpP CHIHANA, COOTBETCTBYIOMETO
KOHTPOABHOM TOMKE, TPOBOJAT PErYAMPOBAHHE HYAA AaTHMKA A0 TEX 0P,
OKA CTPeAKa IpHHopa HE YCTAHOBHTCH Ha KOHTPOJIBHYIO TOGKY INKAMIR
PEryIMpoBRKO Ipeena IMKANK BTOpMMHOTD npufiopa AofHBaeTes cOOTRET-
CTBHA TIGAOKEHHA CTPENKH H BROAHHX CHTHAIOB, COCTBETCTBYEOLIHMX HAGAUTY
M KOHUY IIKAAH.

B 3aBMCHMOCTHM OT THIIOB BTOPHYHHX TpHGOPOR W IHMaHOMETPOB
KOHTPOJEHYIC TOYKY Ha prfope yeraHaBanealoT Ha 30 win 70 % LIHMHE
KA.
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PeMoOHT 3JIEMEHBTOB CHCTEM asTOMaTysanwyu. HencopasHooTH 371K~
TPOMEXAHWIECKHX pee; oOPHIBE 00MOTOK, M3HOC KOHTAKTOB H pasperyim-
poska pee. Katymka {06MoTka) pene, Kax OpaBHIO, MOATEHHT JAMEHE,
[TepeMaTHBAIOT KATYIIKM B TEX CIy9afX, KOTAZ OTCYTCTBYIOT 3AIACHHE.

Q6ropepmme, cpaboTaHHEle KOHTAKTHEIE IPYINIE PeJle 34MeHTIOT. B perne
I13-6, MKY-48 sa aroii onepampm (puc. 21.12) ecnabaszor radior 13 aep-
SKATENA M M30ASUMONHNY WIaT 14, mmmeroM cEMMaT obropesmue KoH-
TAKTHL, @ Ha MX MeCTO YCTAHARIMBAIOT HOBHEE. JaTArvpad raiixu 13, ogHo-
BPEMEHHO BHIDABHWBAKT M MPEABAPHTENLHO PErYAHPYRT KOHTAKTHEIE
IPYLIE, He [OOycKad nepekocoB obmeil Tpasepcn. OKOHEYATENHHO KOH-
TAKTH PErYIMPYIOT HMMTaNHe# cpabaTHRAHMA pejle OT PYKM, HaKaTHeM
Ha AKOphk 3. B OoTperyMpoBaHHOM peJie TIDY SAMEIKAHWH KOHTAKTOB JONI-
3eH 00pa3oBaThECH HEKOTOPAIZ Mporud KOHTAKTHOH IPYNOHN B NPEAEAAX
1...3 MM (B 3aBHCHMOCTH OT THIA pale).

é1/3'3‘

s ;5/,14 15
2

: 1
2
3
~ 4
]
6

Puc. 21.12, SnexTpomexaHnveckoe pene MKY-48:
1 — mrvdT ovEmaEES; 2 — OIPAEETETN.; J — AKOpPE; 4 — S4TEOD; 5, § — BEETH;
6 — cepfiedHAR; 7 — KATYIKA; § — BaTTRHON BUHT; 10 — cTofika; 11 — nNpyseHa;
12 — ocw AxopA; 13 — rafiga; 14 — EICAAMEOHHKE ILTATH, 15 — YIODHBIE AEpKATEIN

KOHTaKXTH THCTAT TOALKO MeToukol wm Symaroil, cMoacHHOM B Gen-
auHe WK crmpre. [lonoxenne KOHTAKTOB PETY/MPYIOT € IOMOMEIC THHOETA
WM COSMHANEHEX IUIOCKOryOLEB — «yTKOHOCOB», OPMYEM PEryAnpyIOT
MONOKEHHMe He CAaMHX KOHTAKTOE, A MX YIOPHBIX Jepxareneii 75: moarmban
WIH OTIVCKAA AepRaTemH, A06HBAIOTCT MPABMILHOTC NOAMKEHMT KOHTAK-
TOB OPH CPABATHBAHNY K OTIYCKAHNH PEIe.

MexaHHIeCKHe H SAeKTpHYecKie XaDaKTePHCTHKY Pesie PETYAHPYIOT
Ha CTIEOWANEHOM CTEHJe, BRAOYAIOMEM HCTOTHWE PEryMpyeMOro HATIDA-
MEeHNA, HAMEDPHTEABHNE NPHOODH M 2MeKTPHYeCKHH ceKyHzoMep. Jna
TOKOBEIX pelie ONpeAe/oT CHAY TOKA cPabaTbBaHIT, AN IPOMENKYTOTHRX
pefie HaTPOREHIS — HaNpOKeHWe cpabGaTEBaHu.



Jlna H3MEHEHHA CWABI TOKA CPabfaThBAHKWA HEKOTOPHX THOOB TOKUBEX
peJie NIpenycMaTPpUBAIOT PETYHPOBAHUE CIUIE HATYUNEHHA NPOTHBOACHCTRY-
omeil npyxuHH. [IpoMexyTOTHEE pese JODKHE 06ecneTBaTh HAZEKHOE
cpabarrBanie opu 15...20 %-HoM DOHIDKEHHH HAIPIKEHHA 0T HOMHHAL-
HOr¢ 3Ha9eHWd. C yueToM 3amaca HanpsbkeHve cpabaThBaHuA pefe IIpH-
HUMAIOT DapHEM 60...70 % nacmopTHOro sHaYeHuA, Pefle BpEMEHH, KpoMe
TOro, NPOBEPAIIT HA TOTHOCTE BPEMEHHOH MKAMK 3NEKTPOCEKYHAOMEDOM.
TInoxoe CoCTOAHME OCH AKODA, MOAMATHWKOB, 3aTpA3HeHHe KUHeMaTHIe-
CHUX YINOB CAYKAT TIPHIHMHAMY HADYIMICHHA MEXAHWYCCKHR M ICKTpHIe-
CKIIX X4paKTEPUCTHK Pefe.

TeMnepaTypHBE ZHIATOMETPHICCKHE JIEMEHTH asToMaThkn (TP-200
H Jp.) AOCTATOYHO HaZeKHH B palore. HanGolee XapakTepHasd HeHCIIpaB-
HOCTE 3THUX IEMEHTOEB — HECOOTBETCTEME TEMIIEPATYPH cpabaThBaHMA
TEMIIEPATYPE 33faHWA. JTH HEUCHPABHOCTH BOSHUKAKIT NPH MCOOIB30BA-
HMM pejie B MeCTaxX NOBHINCHHON BHOPALH H B K TPHIECKHX LIETIAIX C pas-
PHIEHO# MOIJHOCTEIO, TPERLINAIOMEN Pa3pHBHYI0 MOIMHOCTE KOHTAKTOB
peune. IIpu pemonTe Takux npubopoB TpebyeTca BCHPHTE pefile, OCMOTPETE
KHHEeMAaTHYeCKHE YAl H JIeKTPHIeckye KOHTAKTEH, 06IopeBIIHe KOHTAKT-
HEI€ TPYIIH DOANEXKAT 3aMEHE, a FPAIHEE KOHTAKTH THMCTAT METOYKOH,
CMOYEHHOH B cIMpTe WM GeHauHE,

TIpH 3aMeHe KOHTAKTOB TeMIIEpaTypHoro pene TP-200 (puc. 21.13) ceep-
JIcHWE M KACMKY KOHTAKTHHX IIAT CASAYeT DpoBOAMTE He3 AedopMaium
HMEBApPHEX macThH 2. JedopMalpni MOryT B AalbHeHmMeM CAyXKATE OIpH-
YHMHON PA3PErVIHPOBKH AUALAIOHA 3aAHVH CpadaTeBaHmA.

amren) {0

0] Y
b=y
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Puc, 21.13, TemnepaTypuoe pene TP-200;
1 — xopnyc; 2 — HHBAPHBIE IVIACTHHED, 3 — AEPHATEL; 4 — KOHTAKTH;
5 — HACTPOEYHEIH FMHT 33 aHNA

Ioce peMoHTa M ¢GOPKH OCYMECTRAIOT ONpOGOBAHHE Dele MPH Harpe-
BAHWH ZATIVKA IPpHOOPa B BOZTHOM HWIM MACTAHOM TEPMOCTATE METOAOM
CpaBHEHHA TEMIIEPATYPH cpaSaTHBaHMA ¢ YeTaBKoH cpabarsmanya, Ompo-
GoBaHMe IIPOBOAAT B TPEX-JETHPEX TOUKAX MKAJIEL AATIMKA H MOBTOPIIOT
HE MEHEE TPEeX pas.
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B MaHOMeTpFYecKHX pefe — AaTIHMKAX ZARACHHA M PAIPEXEHNA QCHOR-
HBIMM IPHYHHAMM OTKA30B C/AYKAT! PASrEPMETH3AIMA JATYMKA (pPAsPHB
MeMOpaHE WiH cHABGOHA); HEHCTPABHOCTE MHKPOIIE PEKTIOUATENA; BHCO-
KasA NOrpeIHOCTE cpabaTHBaHiA. PasrepMeTHIalA BOIHUKACT IPH 3HA-
YUTENBHEIX Neperpy3kax AaTYHKOB MO JaBAeHHWIO WIH pa3pexeHuto. [1pu
Da3pbiBe WIH cTapeHHH MeMOpaHy 3aMeHAIT HOBOH.

[Ipu HeMcIpaBHOCTAX B pafoTe MUKponepeKmtiodatened {(ofropaHue
KOHTAKTOR, TOJIOMKA TONKATENA H IPYHHIHE) er0 3aMeHAIOT.

[Tocne cGopky pene NPOBEPAIOT €I0 FePMETHIHOCTE IPH SABJIEHHW, PAB-
HOM MAKCHMAMLHOMY Tpejeny AaraeHus npubopa, ¥ cpabaTsiBaHMe cooT-
BEeTCTBEHHO NiKane HacTpoliku. CpaBaTHBaHHe NPOBEPAT 0GDAITOBHM
MAHOMETPOM, NOAKMIOYEHANM K JaTYHKY, B TPEX-TeTRIPEX TOWKAX MKANK.
IlorpelHOCTs cpadaThiBaHMA OTPEMOHTHPOBAHHEX OpHOOPOR JOJDKHA
COCTABAATE 2...5 % npeaena 3ajanud.

[Ipu peMOHTE NMONAABKOBLIX pene YpoBHA, AnddepeHINATBHLX pefe
JABJEHHUS, Pesie CKOPOCTH [I0TOKA BO3AYXa KpOMe HEHCIPABHOCTEH KUHe-
MATHYIeCKMX Y3A0B BO3HMKAIOT OTKA3H B pabioTe M3-3a CTAPeHHA M CHIDKE-
HYA COTIPOTHEAEHAA HAGNALMHA TOKOBEAYIUHR YacTek, OGPEIBOB MOABHMHEIX
TOKOBEAYIMX IIPOBOAHUKOE U NOMOMKH CTEKIAHHOTC KOpPIYyCca PTYTHOTO
TeperOTATEN.

[lpu o6pEIBAX M KOPPO3HH NMPOBOAHUKM MOANENKAT 3aMeHe He3 H3MeHe-
HUA TUNIA U CeYeHUa MPoBOAHMKA; Naliky MecT coefuHeHNi NPOBOAHUKOE
M KOHTAKTOB HeAYT npumoeM ITOG-40 uan [MOC-60.

B HEeKOTOPEIX THIAX AATIMKOB Ha NPOBOAHMKH Haf€BAIOT KepaMuye-
CKHe M3OMATOPH — 6ycH, Pa3OHThie PTYTHHES M€ PERTIOHATENH 3aMEeHAIOT
HOBEIMH, MPeABAPHTENLHO YAANHE B BHTDKHOM MKady M3 KOPIOyca pas-
AUTYIO PTYTE OPHN NOMOION PearHOBOH rpymn. Cofpannas pryTe A0MKHA
HAXOAWTECA B 3aKPHTOH METALIHYECKOH TIoCyae HIH Pe3HHOROH Ipylle.

[Mocne OTNCTKH Kopryca NpHOopa ocAabidioT Kpemex AepxaTenei
NEPEKAOYATENEH, OTIIAUBANT TOKOBEAYIHME NPOBOIHHKH, AEMOHTUPYIOT
CTAPHIE M YCTAHARIHBAIOT HOBBIE MeperioaTent. [lepemeniasn B KpaHHue
DONOKEHUS KHHEMATHYECKHE 3BeHbSA IPHSOPOB, ONPEARNHIOT IPABAIAEHOE
ToMOMeHHe ¥ YTOJ HaKJoHA TepekAiodaTeneil, nocie Yero WX OKOHYa-
TebHO KPerAT ¥ IPUNAHBAIOT KOHTAKTHI.

CollpOTHRASHHE HAOMAIHK TIPUMGOPOR BeeX TUTIOR OIpefefAlT MeTaoM-
MEeTpoM HanpaxeHuem 1000 B,

HeHcrnpaBHOCTH EKTPOHHBIX PETYAATOPOR ONpee/AAl0T MeTOI0M Ipo-
BepPKH MAPAMETPOR CXEME M €€ OTASBHEIX JIeMeHTOR ¢ IOMOMED Tpuba-
poB. [Toene peMOHTA H 3aMEHEI HCHCIPABRHHX GIOKOB H 3NIEMEHTOB PEryA-
TOP AWDKCH IIPOHATH CTEHAOBYKO IIPOBEPKY.



InaBsa 22
HANAQKA CXEM ABTOMATU3ALIUU

22,1, 06wme cpefeHun

[epea TeM Kak NPHCTYTIHUTE K NPOBEPKE M HAMAJIKE CXeM ABTOMATHIA-
MK, HeobxoAuMo yYOEAUTLC, YT Bee n60pyAOBaHHe HAXOAUTCS B pabo-
YyeM COCTOAHHH, BCE I'Ip}lﬁ()p]:l MMEIT TLIOMOK 34dBOAA-HATOTOBHTENA HLTH
MPOEEPOYHOM 1aB0paTOPHK, a AaTh], YKa3aHHEIe Ha MTaMnax [ocoEepKy,
He MPOoCpOUeHH.

[poBepKAa 1 HANAAKA CXEM ABTOMATHIALHM BRIOYALT: HIY4EHHE PO-
eKTHOH AOKYMEHTAIUN; IPOBEPKY COOTBETCTRHA CMOHTHPOBAHHEX JACK-
TPHMECKHX M TPYOHEX IMPOBOAOK, PYSHILHAKOB, Ipe0XPAHNTe/NEH, BeHTH-
Aeil, pegykTopoB, GHABTPOB M ADYTHX YCTPOHCTB CXeMaM aBTOMATH3AIHY
M AeHCTBYIOIMMM HOPMAaTHBHEIM MaTepHa aM; IPOBEPKY HAMHYMA H IIpa-
BHABHOCTY MapKMPOBKH M Hagnuce, HeofXOAMMEIX A48 HOPMAIBHON JKC-
TUIyaTalH#; NPOBEPKY MPABHIBLHOCTH TIOAKIIOYEHHA alllapaTypPH; HCIE-
TaHUe OTASALHHX SAEMEHTOB CXeMH (AMmapaTypel H KOMMYHWKaLHii)
H CXeMH B [IeT0M.

B peaynkTaTe HANAAKHM CXEME ZOJYKHE OHITE BEIABACHR BCE HEAOAENKH
M MOHTaXHEE 0mUOKH, obecnedena ycToiauran paboTa 0TAETLHEIX annapa-
TOB H BCeH CXeMEI B Le0oM. HanaxeHHHe YCTAHOBKH NOCTENEHHO TepetaloT
IKCIUTYATAUMOHHMKAM. OZHOBPEMEHHO [EPEAAIOT HEODX0AMMYIO TEXHHE-
CKYI0 AOKYMEHTAUMIO {IIPMHIUIHAILHEIE CXEMBI, AaHHEE 10 HACTPOMKE
K T. I1.). TIOMHBIA KOMIUIEKT AOKYMEHTAIMH CAAIOT TIOCTE OKOHUAHHA paboT.

JAs CROKHEIX B TEXHUYECKOM OTHOWEHWH OOBEKTOR COCTABMAAIOT TEX-
HUYeCKUit oTHeT 0 Hanaake. OH AO/DKEH COMEPKATE MAaTEPHANHN, XAPAKTE-
PH3YIOMHE MapaMeTphl o6beKTa, DLUEHKY KadecTHa NMPOeKTAd M MOHTaXa,
METOIHKY BHIONHEHWA HANaZOYHHX paboT, H3MEHEHHMA M JOTONHEHHA
K [POeKTY, BHeCeHHEIe B IpOLecce HATANKH, H HX 080CHORaHHe,

22.2. MipoBepKa U HANAAKA SNOKTPUYACKHX CXeM

l'IponepKa H HaslaAKa JMeKTPHYIECHKHX CX€M aBTOMAaTH3alMH BRIICYAET.
OCMOTD CXEMEI, NPDOBEPKY HaAJCHKHOCTH KOHTAKTOB,; INPO3BOHKY I.I,ETIEﬁ;
H3MCDEHHME CONMPOTHBACHHA H3OMAIHHA,; HCIIWITAHHC HAOIALIMH IIOBRIICH-
HEIM HAMpAXeHHEM,; ODOBEPKY OTAENBHAIX JAEMEHTOR; ICOTRTAHHE OTAENE-
HEIX LeNeil H KOMIDTEKCHOE HCITEITAHHE CXeMEL
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OcMoTp cxeMrl. {xeMy OCMATPHBAIOT ¢ USARID ONpeAeNeHHA KavyecTRa
MOHTaX¥a ¥ COOTBETCTBHA ero TpebSopaHuaM mpoekTta. Ha cxemax muros
H [IYJILTOB ABTOMATHIALNM, KOTODBIE MOHTHPYIOT YCTAHOBOUYHEIMHA [IPOBO-
MaMH cegeHHeM He MeHee 1 Mmm2 tima TP, TP, B, kamk AT MpoBOA AODKEH
MMETE OKOHIEBATENE H GHPKY C MapKHpOBKOH. CoelMHEHHA B TAKMX CXe-
Max BLITOJHAIOT, KAK NPAaBHID, BUHTOBLIMH 3a%HMAaMH. II0A OAHH 3a¥UM
Ha KAeMMHO# chopke noaxaxdanT He Gosee ofroro npopoaa. [loa oauH
BHMHTOBOH aaxuM npubopos, PeryiaTopoR M BCIOMOTATEIEHEX YCTPOHCTE
PaspellaeTca MoAKIIoUaTh He 6oles ABYX NPOBGJAOB, TIPHIEM MEXKIY HHMH
A0DKHA BEITE TIPOAOKeHa Wakba. KAeMME], Ha KOTOpHIE MOAASTCA NHTAHHE
WM caydaliHoe coeJUHeHHe KOTOPEIX BHIAKBAET OMACHRIH PeXHUM, NOMKHE
GHTH OTAESNEHH OAHA OT APYTOH CBOBOAHEIMA IneMMamMi. KoreMmane praasr
HarmpaskeHneM 220 u 380 B 3aKpHBalOT KOXYXaMH.

B nmomenieHHAX ¢ HOPMAaNLHEIMH YCIOBHAMHK LOMYCKAeTCA cyXas pas-
Aeska Kabenell, B OCTANBHBIX NOMEMIEHUAX PA3AEIKA AOMKHA ObITh repme-
THYIHOM ¢ TPHMMEHEHHEM GUTYMEBIX HAH SNOKCH/HBIX KOMITAYH/OE,

[L10THOCTE COSAMHEHNAN BUHTOBHX 3KUMOB IIPOBEPAT MOATANKKON
BHHTOB ¥ NOLIATEHBAHHEM NPOBOACB. B HEKOTOPEIX CAYYaAX NNOTHOCTL
COSAHHCHHA MPOBEPAIOT H3MEPEHHEM NePeX0JHOro COMPOTHRICHHSA KOH-
TAKTOB MUKPOOMMETDOM.

CoeAHENHA B cXeMaX aBTOMATH3AIHH, B KOTOPHX MOHTRX BHINOAHEH
MOHTKHEIMM POBOAAMM Hebonpmux cedeHn Turna MB, MLIP, Bunon-
HAOT Najikoll Wiy ceapkol. B npuBopax 3aBoACKOrO HATOTOBJNEHHA Bee
NPOBEPEHHBIE MECTA NAfIKH U CBAPKH ZOIKHE! BEITH 33aKPaNIeHEL.

Ipoarouka nenei, INEKTPHYECKUE MPOBOAA H UEMH TPO3BAHUBAI0T,
ecJIM 33 OTASILHLIMK NPOBOJAMM B NMaKeTe HeMbafA npocieiuTh, [IpoapaHu-
BAKOT TAKKE XKUAel Kabener u T. . CMOHTHPOBAHHYK) CXKEMY AJLA NPOBEPKHN
HPAaBMABHOCTY MAapKHPOBKH TPO3BAHMBAIIT ABYMA criocofiaMu: mpobHH-
KOM, B Ka4eCcTBe KOTOPOrC HCIOALIYIOT OMMETP, METAOMMETD HWIH CReMY,
COCTOALUIYIO H3 HCTOMHHMKA TOKA, TAaMIIOYKH, BOJABTMETPA HJAM 3BOHKA;
MHEpOTeneOHHBIMH TRYBKaMHU.

HaMepeHNe cONPOTHRICHHA H3OAANUN. [Tepes UsMepeHUEM CONpo-
THBAEHHA HACJALMH HeoOxoaumo ySeAHThCA B OTCYTCTBMH HATpAIKeHHA
¥ 3apAfa B NCITHITYEMBIX HEMAX W 00MOTKAX, AKKYPATHO OYHCTHTE OT 3arpaAs-
HeHMIT BCIo TIPOBEpAEMYIO AlMIaPaTypy, MecTa pasieliy KabeneH, JauHMEI
¥ OPOBOZa. TIMATEABHO NMOATOTOBHTE IPOBEPAEMEIS CXEMEL, obecneaurs
I0Aa9y UCIETATENLHOTD HANMPAKCHUA 0T MEraoMMEeTPA Ha BCE 3/IEMEHTH
CXeMEl, 3AKODOTHTE M 3a3€MIIHTh MOMIOCa [MUTAHUA Noce NMpeJoXpaHuTe-
neH, 3 TAKKE NPOBEPHThL, HE OCTAJMCh JH HE3A3EMACHHEIMH HEKOTOPRIE
ANEMEHTH MCIBITYEMOH CXEMBI MEXIY PA3OMKHYTEHIMM KOHTAKTAMH peJie
H Kmode.

TIpH M3MEPEHHH COMPOTHBACHHUA MAOIALHH CFUIOBBIX KAB&ILHEIX TIPOBO-
AOK HATIpKEHHE MeTaoMMeTpa BRBHPaloT B 3aBUCUMOCTU OT Ki1acca NoMe-
nfenus: 1000 B B noMenieHuay BeeX kaceod H 500 B RO BapEIBOOTIACHRIX
MOMEMEHHAX BCEX KIACCOB M NOMAPOONMACHHX Kiaacca I1-1. Conporuene-
HHE H30ALMA Lenei ¢ TepMolapaMy, TEPMOPE3HCTOPaMH, a TakkKe pabo-
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TAKUWX NPH HanpsxeHAnH Hwxe 60 B cregyeT HaMepATh MErAOMMETROM
ua 250 B s ommerpoM wa Gonee nuakwe Hanpmiermd. Jna npucoegume-
HHA METAOMMETPA K HCCIEAYeMOMY OBBEKTY NCnoAs3yIoT TMbKIe NpoBoga
¢ MafbIM COMPOTHEAEHMEM. [lepe] H3MepeHHeM MeraoMMETP NIOABEPratoT
KOHTPOJNEHOH TIpOBepKe, VA YeTo €T TOKA3aHMA TIPOBEPAIOT TPH PasoM-
KHYTHX M 3aKOpPOYEHHHIX NPoBoJax. B nepBoM ciydae cTpenka JODKHA
TIOKASKIAATE «6eCKOHEUHOCTb», BG BTODOM — «HYAhs».

Ha conpoTHBICHHE H30AAIHH BIHAOT:

a) AAMTENbHOCTh H3MepeHHA. CONPOTHRISHHE HEYBIAKHEHHOH Hao-
AAIMH M3 HEOPraHHYECKHX MATEPHAJIOB ¢ TeUeHHeM BDeMeHH BO3PaCTAaET,
MO3TOMY OTCIET BEAYT 9epes 60 ¢ mowie BKNO9eHHA METa0MMETpa;

6) TemnepaTypa MAoasUMe. C NOBBILEHHEM TEMIIEPATYPHL COMPOTHBIE-
HHe H3OMALMHE YMeHbmaeTesd. [IpH cHATHH Mokasauuil HeobxoAUMO H3Me-
PATE TeMTIepaTyPy H3OMAMHH H GHKCHPOBATDH B IPOTOKO/E HIMEPEHIH;

B) YRIDKHEHHOCTh MAOIANHH. B HEKOTOPRIX CIYIaaX U3OAALUI0 CIEAVET
CYIIMTH TEILIKIM BO3TYXOM epes HaMepeHNeM;

T) 3arpA3HEHHOCTb H30AAUMH. [Tepea U3MepeHHEM CONPOTHRIEHHA H30-
AANEH 05BEKTH U3MepeHUH HeoOXOZHMO OOLYTE CKATHM BOAYXOM.

ConpoTHBAEHHE H30JALHH CReM aBTOMATHIAIMH AODKHO COOTBETCTBO-
BATh TpebOBAHUAM 3aBOACE — HATOTOBHMTENCH ATNIAPATYDHI; JIA KaKAOH
CXEMBl OHO JOMKHO BLITE He HMxe 1 MOM. Tlocne MaMepeHHsA HCMEITY-
eMHe Iend AODKHLEL GHTE PASPAKEHH NyTeM MX 3a3eMIeHHA HA BpeMA
He MeHBIe 60 c.

MpoBepra H HANAAKA OTAGARHLIX 3JEMEHTOR CxeMbl, Ecrn cxeMa
COCTOMT U3 3AeMEHTOB, COeAHHEHHHYX Maiikol, TO OTAeNbHEE 3NEMeHTH
B Mpoliecce HANAAKK NMPOBEPAIOT TOABKO NP NOAO3PEHHH B HX HEUCMpPaBp-
HocTH. OBBMHO XKe CXEME NPOBEPSIOT B KOMIUIEKTE IIyTeM KOHTpOJIA Mapa-
METPOB Ha BXO/€ BCETO YCTPOHCTEA M HA BEIX0Ae W3 Hero. Ha cxemax myToB
H IYJIETOB, TAE JIEMEHTEL COE/HEHH PAFhEMHBIMH BRHTOBEIMH 3aMMMAMH,
MpOBepAIOT KX a/leMeHT B oTAeAbHOCTH. Beto pafoTy no nposepke
BJAEMEHTOB ¢ MOMOIIBIO BpeMeHHHX cxeM (paboyix, HanaJO9HBIX) HYKHO
BHIIOJHATD, CTPOTO cOGMIOAAd NMpaBila 6e30NaCcHOCTH H TPAaBIIA NOATO-
TOBKH paloduero MecTa,

CxeMy aBTOMATH3A1MHN TIPOBEPAIOT B CleIYIOMeH TocTe 0BATENLHOCTH:
CHHMMAIOT XapaKTePUCTHKHM pefne, NMPoBepAIoT CHITY TOKA M HaNpMKeHne cpa-
faTLIBaHMA W OTMYCKAHMA pele M KOHTAKTOB, MPOBEPAINT MX BpeMeHHEIE
XAPAKTEPHCTHKMH; ONPEAeAAoT OTPEIIHOCTH HAMEPHTEABHRIX TIPHBOPOR;
CHMMAIOT XapaKTePHCTHKH ETOPHYHEX NPUBODOB M PETYAATOPOR, a TAKKe
TpaHcdOPMATOPOB, MATHUTHEIX, SAeKTPOMATrHMTHBIX, 3/IeKTPOHHEIX U ITPO-
YHX yCIWIHTeNeH, cTabHIH3aTopoB, MYNIETHEMGPAaTOpOB, TPUITEPOE H ADY-
I'MX I€MEHTOB; TIPOBEPAIOT JAIMMUTY.

OTAeABHEIE LENM H CXeMBl ABTOMATH3alLUM B UEAOM HCIBITHBAIOT
Ha NpoBEepeHHON MO aNeMeHTaM cxeMe Nofadell pafodern HaMpsKeHUs.
[IpH 3TOM B LEMAX YCTAHARIHBAIOT BpeMeHHbIE TPEfOXPAHUTENHU, TaK KaK
BO3MOXHE HX HEOZHOKPATHHE cropaHuA. HeoOxoIWMo IpeaycMOTDETE

N



3AIHTY OT BO3MOEHOMN MyTaHWIH B dasax, ¢ TeM YTOOH TPEIOTRPaTHTE
BOAMOMHBIE ABAPHH.

KoMmiekcHyo npoBepky paboTH CXEMH NPOBOAAT TIPH AONYCTHMEIX
OTHICHEHHSX HanpsxeHHs paBodero Toka. ITopsoK U YCAOBMA NOAATH
HATIPKEHUs Ha CXeMY AOJDKHE GRITh CTPOTO PeTNIAMEHTHPOBAHEI M COTJIA-
COBaHH CO CMEMHEMH OPraHH3aIAMH.

22.3. Hanapka peneMHbIX Cxem

B cHecTeMaX aBTOMATH3AUHH TacTo HCIOABIYIOT peflelHEle CXeMHl,
T. €. CXEMEl, HA KOTOPHX NOKa3aHH CBA3L U BIaNMOJCHCTBHE pPereifHEX
ycTpoiicTh, paGoTalCINX MO NPHHIMITY «BKAUEHO — BHIKJTUSHO», —
MHadge, UMEITHX peaeitHylo XapakTepucTHKY. PeneiiHnle yeTpoifcTBa TipH-
MEHAEOT PEHMYIIECTBEHHO B CXeMAaX ABTOMAaTHIeCKOT0 1 ANCTAHIHOHHOTO
¥IIpaBAEHHA M B CX€MAX CHIHAMTH3dlHH H 6)IOKI1I}OBIG‘I.

CxeMHB aBTOMATHYECKOTO YIPABI€HNA HCIIOAR3IYIOT AAA YIIPpABAeHHA
paboToif paaIU9HEIX TPUBOAHKMX YcTpoilcrs (HampuMep, 3AeKTPOABUIA-
TEIAMH, IPHBOAAMH MCIMIHUTEIBHEX MEXAaHU3MOB), A1 [IPOrPaMMHOrC
aBTOMAaTHYECKOTO YTIPaBJIeHHA TEXHONOTUYSCKMMHE aNnapaTaMH NMepHoIM-
yeckoro AeticTeHA H T. J. KpoMe aBTOMATHMECKOTG PEXUMa pPaboTH cxeMa
0OHYHO IpeAyCMATPHBACT ONEPATHBHOE MECTHOE H LEHTPANM3IOBAHHOE
YIPABACHHE,

CxeMRl CHIHAMH3AlHH TIpHMEHAIOT AMA CHAHAAH3alMA COCTOAHHAA TEX-
HOJIOTHIeCKUX TAPaMeTpOoB, PEXHUMOE paboTH ArperaTos, NoXapHoil omac-
HOCTH, @ TAIOKE BHIIGAHAIT GYHKINH CTOPOXEBOH CUTHATU3ALHY.

BHIXOAOM cXeMbl CHTHANM3ALMH MOXeT GHITL OfHH H3 TpeX CHCHAIOB:
HOPMATBHOTO PEXUMA, TPeAyIpeIHTenLHEH H apapHuAHEIIA.

CHUrHan HOPMAaJBHOTO PEXHMA BBIAACTCA CXEMOH B TOM cirydae, Korad
KOHTPOIMPYEMBIH NAPAMETD HAXOAUTCH B SOHE HOPMANBHOTO PEXMHMA;
NIpe/BaPUTENBHHA — KOI7ia KOHTPOAHPYEMEIH IapaMeTp Hepemen M3 30HE
HOPMaILHOTO PeXHMA B 30HY AOIYCTHMOTO; ABAPMITHED cCHTHAM OTIoBellaeT
0 BHIXOAE KOHTDOMUPYEMOrD NAPAMETPA 334 30HY AONYCTHMOTO DEXMMA.
OAHOBPEMEHHD ¢ MOARIEHHEM ABAPHIHOTY CHIHANA CXEMA MOMET TTpexyc-
MATPMBATH ¢pabaTHIBAHME JAMIMTEL. B KadecTBe CHMTHAMN3ATOPOB B CXeMax
CHIHUIH3ALMK OOBYHO PHUMEHAIOT PAMIHIHEIE CEE€TOIBYKOBHE YCTPOHCTBA
(aneKTpHIECKME AAMIIB], [YAKH, 3BOHKHM M T. 11.).

[Ipn Hanmagke peAelHEX CXEM H3YIAKT NPOEKTHYK AOKYMEHTAIHIO,
OCMAaTpPHBAIOT, IPOBEPAIOT OTACSALHEE 3AeMEHTH CREME], IPOBEPAIOT M aHa-
AMZMPYIOT BCIO CXEMY, ONpofyIoT M BRIIOYAIOT ¢xeMy B pabory.

PesnelitEie cxeMbl TPOBEPAIOT M AHATHIHPYIOT, IT00H BEIABWTE MOHTKHLIE
H CXeMHEIe ONTHOKY (KOPOTKHE 3aMBKAHHHA, HECOOTBETCTEME pabouero Hanps-
KEHMA HOMUHATEHOMY, HEMPABMARHOE CPpalaThBAHUE JaIUTHRIX YCTPOMCTE,
HECOOTEETCTRHE LIHKJOTPAMMEI CKEMEI TEXHITYECKOMY 3aJaHHIO H T. IL).

Jlna HeGOMBIMX CXeM OPHMEHAOT BHAYANLHBIN METOJ aHaNHM3a H mpo-
BepKY peleHHEIR CXeM.
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Jina cAQKHREIX CXeM PEKOMEHAYIOTCA METQ/ MOAETHPOBAHHA Ha pefleHHOM
cTeHAe H MeTod anrefpamteckix cxeM. JIng aHamM3a peefiHEIX cXeM ¢ TOMo-
meio IBM npuMeHa0T MeToA 51eMeHTHO-KOAOBOTo aHamm3a. [IpH ucnose-
30BaHHH 3TOTO METOZA KAKARH ABYXNIONIOCHHIH 3neMeHT peneHHoM cXeMEl
3AMEHTIOT 9HCAORBIM KOJOM, COCTOAIHMM H3 ABVX 4acTel — MOCTOSHHOMN,
B KOTODOH 3aMHCHEAKT BCe (YHKINOHANEHEE MPAZHAKH STOTO JIEMEHTA,
H IIEPEMEHHOA, B KOTOPOH 3aNMCHBAIOT MAMEHEHHE COCTOAHHA 3IEMEHTA
B X0Z¢ paboTH cXeME!, B De3yABTaTe 3TOTO PETEIHYIO CXEMY 3aMEHAIOT YHC-
JIOBKIM AHAJIOTOM — Tab/uiel KOAOR, MeHAIOLLeHCA OT TAKTa K TaKTY.

Jna anannaa paGoTH CXEMBl HCIOAB3IYIOT NpaBiia obpaboTkH Tabmui
KOJOH.

22.4. Hanapka 6eCcKOHTAKTHLIK NOTHYEOKHK CHEM

B cucremax ABTOMATH3ALMH [MIHPOKO NIPHMEHAIOT CXEMHB, NMOCTPOCHHKRIC
Ha HeCKOHTAKTHRIX JIOTHIECKHWX JJIEMeHTax (HEI’IPHMEP, CHCTEME 3MEMEH-
ToR «/loruka»), Tak Kak B 3THX YCTPOUCTEaX MPaKTHYECKH OTCYTCTBYIOT
HIEMEHTE HACTPOHKY M PErYIHPOBaHHA, OHH MMEIOT HECAONHYO HATAAKY
1 0BCTyKHBAHHE.

BeckOHTAKTHEE 3JleMEeHTH H3ATQTOBIAIOT B KOPOYCAX, 3aIMTHIX KOM-
HAYHAOM Ha 3ICKCHAHOH OCHOBEE, H BCACACTBHE 3TOr0 OHH HE NPHTCAHH
AJA peMOHTA. B cayiae Brix04d M3 CTPOA HX 3AMEHAIOT HOBEIMH. [losToMy
pafloTH 10 Hanagke DeCKOHTAKTHRIX CXEM CBOASTCA B OCHOBHOM ¥ oBHapy-
SHEHHIO B 3aMeHe HeHCTIpABHHY 3IeMeHTOR, [ IpocTOTH NoHcka HeHe-
NpaBHHX DAEMEHTOB NPEAYCMATPHBAINT GAQYHOE NOCTPOCHHE CXEMEI,
KOTOpOE Taxe ofeclieyUBaeT GHCTPYIO 3aMeHy HENCIPaBHOro 3leMeHTA.
HenmITaHua ¥ Halafky cXeM Ha BEeCcKOHTAKTHHIX 3MeMeHTAX MPOBOASAT
B COOTBETCTEMH  MHCTPYKUMAMY M TEXHHYECKOH JOKYMEHTALMEH,

Hanaaka cxem BKAKMAET NPOBEPKY MOHTAKA M CONPOTHRIEHHA W30A-
ITHH, onpoﬁonaﬂﬂe OTHENEHRIX DIOKOR M BCeit CXEMB; MCIILITAHAE CXEMRI
B peXXUMe JIATeIbHOH 3KCIUTYATAINH, HCIIMTAHHE CXeMHE COBMECTHO C TIpO-
MEIIINEeHHEM 060pyoBaHMeM.

COOTBETCTBHE BRTIONHEHHOH ¢XeMEl Ha GeCKOHTAKTHENX SM1€MeHTAX MOH-
TAKHEM CXeMaM TPoREpaioT noGrouno. Tlocke STOro onpeleisioT MPaBHL-
HOCTh MeX0A09HOr0 MOHTKA. MOHTaK IPOBEPAIOT OMMETPOM, 6e3 BKIO-
YEHHOIO ITMTAKIEro HAaNpaKEHHA. BECKOHTAKTHEIE 3AEMEHTH H GJ'IOKH
H3OIIAPOBAHK 0T KOPIYCOR ¥ METAJNOKOHCTPYKIHH. CONpOTHBRIEHHE H30-
AALMA Uellel THTaHUA 60KCB ¥ MOHTAXK MIKada MPOBEpPAIOT METaoMMe-
Tpom Ha 500 B Mexzay xopnycom 6/0Ka M COSAMHEHHHMH Mexay coboit
IMIMHAMH H Hy7IeBoi ToaroH. A MIpOoBeDKH HCTIPABHOCTH OTASALHEIX 6710-
KOB HCTIOALIYIOT BCIOMOTATETLHEE BIOKH, KOTOPHIE HMEIOT UMUTHDYIONHe
BXOAHKIE CHTHANMK, H U3MEPHTENBHEIE MPHOOPH A ONpPEAETEHHA COCTOA-
HYA BEIXOAOB NPOBEPAEMBIX HIOKOB.

l-_[])l'l HCINETAHWAX OMOKOB NIpPHMEHRAT CIHCIMATBHMNE TECTOBHE IIDO-
rpaMME] WIH WCTIHITaTelbHbIe KapTH. [[poBepKa CEOINTCA K Hafopy ¢ oMo~
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k10 MEpeKAYaTenel BCeX RapHaHTOR TPOrPaMM M KOHTPOAK IPaBHb-
HOCTH HX obpaboTin.

Bpemsa Hasagim GAOKOB MOXHO CYINECTBEHHO COKPATHTE, 6C/IH NPOBECTH
BXOAHOH KOHTpOML (0TOpPaKOBKY) GeCKOHTPONEHEIX JIEMeHTOB. TIpH 3TOM
TPOBEPSIOT FPAHMYHEIE 3HATEHUS BXOIHRIX M BEIXOAHBIX CUTHANOB. Bxog-
HOH KOHTPOAL OCYIIECTBIACTCA Ha CHeNNAIBHEX HCIHTAaTeIbHEX CTeHAAX,
0B0pY0BAHHLIX HeobX0AMMOH KOMMYTAITMOHHON M MAMEDUTEALHOH anma-
paTypoii, HCTOYHHKAMH IIHTaHUA W DETYAMPYEMOro HapXXEeHHA, IO3BOJIA-
HOIOMIMH [TOAABATE Ha BROJ CHTHAIE PAS/IMIHED 3HATEHHH.

Bcio cxeMy HCTIEITHIBAIOT NOC/IEAOBATEABHEM IOAKIIOYCHAEM K HI0KY
NUTAHHA OTAEALHEIX §M0koB. [IpH 3TOM MPOBEPAIOT HANPSIKEHHE HA KaK-
AOM 37eMeHTe H COOTBETCTBUE BXOAHEIX M BHXOAHHX CHTHATOB KOMGH-
Hal[HAM, 3a4aBaeMHM B CIIENHANBHEX TaOmuuax. HanmpmieHHe Ha BXoJax
¥ BbIX0AAX KOHTPOJIHPYIOT BOJALTMETDOM C BHICOKMM BHYTPEHHMM CONPO-
THBJIEHHEM.

22.5. Hanagka ycTpoRCTB ABTOMATHYECKOTO KOHTPORA

[MocTynaoes HOBoe 060pyACBaHWe ABTOMATHKH oOBYHO HAXOAUTCA
B 3aKOHCEPBHUPOBAHHOM, TIPEIHASHAYEHHOM JUIA JAANTENLHOTO XPAHEHHA
H TPaHCIOPTHPOBKHM BHZAE. Ilepes HAYANOM MOHTaKa 3TH VCTPOHCTBA pac-
NAKOBBIBAIOT, CHHMAKT BCE HIMEPHTEAbHBIE, PETYIMPYIOOIHE H NpOuHe
mpUOOPK ¥ HANPARISIOT MX B 1a0paToOpHIo Ha TPOGHAAKTHIECKHH 0CMOT]
H ITPOBEPKY.

B mponecce aKCIIyaTalHM TOMHOCTh [OKA3aHHI M3MEDHTENLHRIX
YCTPOHCTE BOISACTBHE M3HOCA OTAENLHEIX YacTel, cTapeHHA ¥ M3MeHeHHA
XApaKTePUCTHK 3MeMEeHTOB CHIDKAETCH, MOARAAIOTCA OOrpentHocTy. Jina
BOCCTAHOBJIEHHA 2KCIUTYATAIMOHHEX CBOHCTB aNnapaTypy NepHOAWIECKH
NOJBEPralT MPOGHIAKTHIECKOMY PEMOHTY, LEAb KOTOPOTO — BLHIABMTH
BO3MOKHKE HEMCTIPABHOCTH M YCTPAHHTE X, 4 TAKOKe 0OHAPYXHTE ciabhie
MecTa, HCTOMHHMKM BO3MOKHEBIX HEHCTIPABHOCTEH H TaknM oGpa3oM IpegoT-
BPATHTB [IOABACHUE 3THX HEUCIPABHOCTEH B NPOLIECCe DKCTUTYATALMH.

[Tocne peMOHTa, BHISBAHHOTO HAPYIIEHHEM PETYIMPOBKH H U3MEHEHHEM
XAPAKTEPHUCTHK MPUGOPOB H AATINKOE, OHU AONKHE NPOUTH MEPBHTHYIO
MOBEPKY COMMAcHO CYmecTByIomMM I'OCTaM. Pe3yABTaTH MOBEPKH 3aMu-
CBIBAKOT B MPOTOKOI NO PopmMe, OPpUBEAEHHOH B COOTBETCTBYHIIMX METO-
AH9ecKuX JoKyMeHTaX. [1o aTHM pesyAbkTaTaM ONpEAefA0T IPpABEASHHYH
OTHOCHTE/LHYI0 NOTPEellHOCTE Npubopa, T. €. YCTAHAB/AHBAIOT, COOTBET-
CTBYET JIH OH CBOEMY KIAccy TOYHOCTH. [IpH sxcIyaTanuH TeXHHYEeCKHX
MpHOOPOB CIUTAIOT, TTC [ICIPEMMHOCTH COOTBETCTEYIOT HR KAACCY TOYHOCTH,
U He BROAAT NOTPABKY B Nokadannd. K naGopaTopuuy mpubopaM MHorma
COCTARAMIOT Tab/WLE MONPAaBOK,

Ipufops A ZATYHKH A4 H3MEPEHHA MeXaHHJeCKAX BeNHYHH.
Tpu noBepke B Hajnazmke 3THX npubopos Tpefyerca ocofad TIMATETEHOCTh
M aKKYPaTHOCTh, TAK KAK MaleHIman HeOpeXXHOCTE B oGpalleHHH (3arpAzHe-

334



HIe, YAPEI M MEPETPy3KH) MOXET IPHRECTH K HeOGPaTHMBIM HapyIIEHHAM
B paboTe IPUOOPOR U K CHIDKEHHEO TOYHOCTH MX NOKAZAHMN.

B KOHTAKTHEIX AATYHKAX IEPEMEINeHUA CNeAYET NOIACPHHBATE TUCTOTY
KOHTAKTHHY NOBEPRHOCTEH H OTpaHHIHBATEL CUAY TOKA, MPOXOAAMEro
Mo KOHTAKTaM. /A oTpaHHYeHHA CWIW TOKA TTPHMEHAIOT PasiHYHEE
WIEKTPOHHEIE pefle, a /1A NOBRIIEHWs] HAAEKHOCTH KOHTAKTHHX JaT4M-
KOB HCTIONBAYIOT KOHCTPYKIIMH, B KOTOPHX KOHTAKTH NPH cpabaTHBaHTK
HEeCKOABKO MepeMellaloTed OANH 0THOCHTENMLHO APYToro (pHTHpaKTeA),
6narozapa yeMy X paboiue NoBepXHOCTH OTHIAIOTCA OT IPA3HN H IPOAYK-
TOB KOPPO3VH,

HPH Hajdajke peoCTATHRX JATIHKOB YEB&IHIHBAKT JABMEHHE CKOJIb3~
ALMX KOHTAKTOB, TTO YAYYIOAET SACKTPHYECKHH KOHTAKT, HO OPH 3TOM
YBETHIHBACTCA TPEHHE,

HegocTaToK *#HAKOCTHOTO JATIHKA CONPOTHBISHWA — 3HAYHTENBHHN
TEMMEPaTYPHEA KO3(GPUIMEeHT CONPOTHRIeHHA GONBIMHCTEA DAEKTPO-
AMTOR, HO TIDH STOM [TOYTH IOMHOCTBIO OTCYTCTEYET CONPOTHRACHHE TIepe-
MeLIeHHIO MOARIDKHEIX KOHTAKTOB. TeMMepaTypHYI0 MOrPeNHOCTE MOXKHO
CHH3MTDb ITYTEM OpPHMEHEHHA CIIENNATLHEX PACTBODOE.

TIpv NoBepKe W HaAajKe HHAYKTHBHAIX JATYHKOB NEPEMEIEHHH HenlXo-
AHMO YIHMTRIEATH TYBCTBHTCIBHOCTE HX K MBMCHCHHMID TEMIIEPATYPR H OCO-
GeHHO K M3MeHeHHIO YacTOTE THTA0MEro ToKa.

EMKOCTHEIE AATIHKH Hy:AAI0TCA B TIAaTeIbHOM SKPaHHPOBAHUH MOABO-
AAMVX NPOBOAOB, TaK KAK H3MEHEHHe eMKOCTH TIOCIEHHR BHOCHT OIIyTH-
MEIE TIOTPEIMAOCTH B PaloTy JaTIMKOB,

Mpufoprl AAd H3MEPEHNA TeMOepaTypsl. [lobepia KOHTAKTHEIX CTe-
KJISHHBIX TEXHMYECKHX TEPMOMETPOB DPaclIMpeHHA BKAIYMAeT: BHeUTHUH
OCMOTP, MPOBEPKY NOKa3aHH M NOCTOAHCTEA NOKa3zaHMiL. TIpH BHeIMHeM
OCMOTPE CNMpPEAeIAI0T COOTEETCTEHE TEPMOMETPA TEXHHYECKHM TPEGOBH-
HHAM! OTCYTCTBHE PAspBIEOR cronbuka AHHAKOCTHA B KATH/AIADE H CICJ0B
Henapusmefics KUAKOCTH Ha CTeHKAX NocAeHero, HCNPaBHOCTE MOABHIK-
HOTO 3AeKTpoAa H MarHHTONOBOPOTHOTO YCTPOHCTBA, J{HAKOCTHEE TEPMO-
METPH PacIINpeHHA NOBEpAIOT IYTEM CPaBHEHHA MX NoKazaHWH ¢ IToKasa-
HHSIMH KUAKOCTHEIX TEPMOMETPOB §0Jiee BEICOKOrG KIacca UAK 00pasiOBEIX
TEPMOMETPOB COMPOTHRIEHUS.

JnA MaHoMeTpHYeCHHX TEPMOMETPOB XapaKTepHB TPH BUAA METOIM-
YeckHX NorpemHocTeid: 6apoMeTpHYIecKad, CBA3aHHAA ¢ HeCTaSHIBHOCTHRY
GEPOMETPH‘]ECI{OI'O AaBieHnd, THApoCTaTHYeCKad, CBA3atHadA C BHCOTOH
croxba pafodel XHUAKOCTA B CHCTEME M NPHCYINAS XKEIKOCTHRIM TEPMO-
MeTpaM; TeMIeparypHas, cBA3aHHAA ¢ pasHALel Mexdy TeMIIepaTypaMu
COEAHHHTENLHOTO KAOWUIAPa (M MaHOMEeTpHYecKoH NIPYKHHE) ¥ TepMo-
6annona. [lopepika MaHOMETPHYeCKHX TEPMOMETPOB BRIIOTALT: BHEITHUA
OCMOTP M ONpOOOBaHNE; ONpeAcieHie OCHOBHOM NOrPeITHOCTH M BapHa-
ITMM; YCTAHOBMEHHUE KAYErTBA 3aTTHCH Y MPOBEPKY IOTPEITHOCTH XOA4a AUa-
rpaMMBl (414 caMONMUIYINUX MpUGOPOR}; MPOBEPKY MOTPELIHOCTH cpa-
faTHIBAHMA CHIHAIBHOrC YCTPOHCTBA LA CUTHATH3UPYIOIMNE NPAGOPOB;

335



TMPOBEPKY 3MEKTPHYECKOH IPOYHOCTH M COMMPOTHRAGHHA H3QMALNH 3IeK-
TPUYECKHX CXEM, KOTOPYIO BRIIOAHSIOT TOARLKO TIOMIE peMonTa mpubopa.

AHANOrMYHO DOBEPHIOT BUMETAIHYECKME M ANTATOMETPHYECKHE TED-
MOMETpEL U TepMOAaTIMHY.

[ToBepka TepMOTIapH BKAIOYAST ONpeASNeHre 3aBHCHMOCTH TepMo-3/C
OT TEMNEPATYPH pafioqHR KOHIGR IMPH TEPMOCTATHPOBAHHHX {mpu O °C)
crOB0AHEX KOHNAX. TeMIepaTypy paGotuero KOHIA MOXKHO YCTAHOBHTH
N0 penepHLIM TOMKAM NPH 3aTBepAcBAHHH DAITHYHLIX METANOB M THIIL
¢ TIOMOLIBE0 TepMOIaphl GoNee BHCOKOIo KIacca — METOAOM CIHIeH .

3aBHcEMOCTh J/IC OT TeMnepaTypH AAA pAja TEpMONap HeAHHelHa,
noaroMy ans Bonee Townore onpegenerus Tepmo-SJC FOCT mpegycmarpu-
BAET CNEMA/LHBE IPARYHPOBOaHRe Tabaunel Tax kax coiicTBa HNEKTPO-
AOE TMPH DKCIVTYATALHH TEPMONap MOTYT HEeMHOTO M3MEHATHCA, TO Ipa-
AYMPOBOYHEE TaONMMLE UM KKA0H KOHKDeTHOH TepMonapH Tpebyercd
KOPPEKTUPOBATE. [1pH U3MEpEHMSIX HeOBXOAHMA CTA0MIH3AMA TEMIEepa-
TYPH CBOBOAHEIX CNAeH TEPMOTIADHL BCIEACTRHE TOTO, YTO XAPAKTEPUCTHRA
TepMolaphl HellHHe#Ha, a rpafyHPOBOYHEe TaBNUIL COCTABACHE! AN TEM-
nepaTypel cBODOAHEIX CNIaeB, pasHOI O °C.

TMoBepka TEXAMMECKHX TEPMOMETPOB COTIPOTHBASHHA BKAOYAET; BHEII-
HHH ocMoTp (BEARICHHE BHAMMEIX NOBPEXXACHHH KaK 3aN[HTHON apMAaTypRI,
TAK U YYBCTHUTENEHOTC SMEMEHTa, YEANTCHHOTO W3 3ANTUTHON ApPMATYpHI);
H3MepeHWe CONPOTHRACHUA U3OMALIMH MeraoMMeTpoM Ha 500 B (nmpu sTom
3AHME] KOKIAOTO TYBCTBUTENLHOTO IeMeHTa COSAMHAITCA HaKOPOTHO)
NPOBEPKY OTHOMEHMA R po/Ry NYTEM CPABHEHWS NMOBEPAEMOT) TEPMOME-
Tpa ¢ KOHTPOJBHEIM ¢ IOMONIBI0 ZROWHOTO MOCTA, B KOTOPOM KOHTPOIB-
HBIH TEPMOMETD CIVEMT 06pasloBEIM COTIPDOTURICHHEM, a TOBEPAEMELi —
HEeW3BECTHEIM. MOCT ZOJL¥XEH YPAPHOBEIIHBATELCA ABAXAL: NEePBMI pas
NOC/IE TIOMEEHNA H BRIEPHKA KOHTPOJBHOTO M TIOBEPAEMOTO TEPMOME-
TpoB B TeueHHE 30 MHH B HACHIMEHHHX [TAPAX KUIBIMEH BOJR, a BTOpPO
pa3 — B TapIleM Apde. Tak kak TeMmieparypa O 1 100 °C opy TakoM MeToge
He TMoAJepKHBATOTCA C BEICOKOH TOWHOCTBIO, OTHOMIEHKA He o8A3aTeNbHO
AOIDKHE] COOTEETCTBOBATE TAGTMTHEIM — BAKHO, IT0OH OHU OBUIM OJMHA-
KOBEIMH ¥ KOHTPOJNBHOTO H TIOBEPAEMOrQ TEPMOMETDOE.

ConpoTHBICHMUA MOXHG U3MEPATh H MOTEHIMOMETPHYUECKON YeTaHOB-
Koi. [IpH 3TOM M3MepAIOT NajeHue HANPAXeHHH Ha NoBepAEMOM H KOH-
TPOJALHOM TePMOMETpaX, BIUTIOYAEMELX MOCAeA0BaTeNbHO,

T'pafyHpoOBKe TEPMHCTOPOB, NpEgHA3HAYEHHKX AAA H3AMEPEHHA TemIe-
PATYPAL, AODKHE IPEAMECTEOBATE BHENHIIA OCMOTP H ONpeieneHue A0Imy-
CTHMOIT MOIHOCTH paccedHKA, HeoGXoauMol 1A pacueTa CHIN MaMepH-
TeJLHOTO TCKA. TIpH rpaAyHpoBKe CONPOTHENICHHE TEPMHICTOPA UBMEPSIOT
¢ TOMOIIBIY MOCTA KUTH KOMIIEHCAOMOHHEIM MeTOI0M B 3aJaHHOM HWHTEp-
Bajne TeMrepaTyp 4epes3 kaxjue 10 K. ViaMepeHHBIe 3Ha9eHHA CONPOTHB-
NeHHE ¥ TeMnepaTyp HAHOCAT Ha TpadpukH, OTHAAANBAN o OCH abcrec
TEMITEPaTYPY, 4 10 OCH OPAHHAT — COTIPOTHRIEHHA, H MONYIEHHEE TOYKH
COEAMHANIOT IABHON KpHBOH. [IpOMEXyTOIHEE 3HAYEHHA CONPOTHRIEHHHA

336



ONpeAeAT IO TOAYYEHHOR OMKTHOW KpHBoH, JlonyckaeTcs B peaeaax
Ao 100 K onpezenaTs xapaxTeprcTAKY TEPMHUCTOPA PACYETHEIM ITYTEM.

Mpuboprl 1A U3MepeHRs JaBIeHHd. Paforaomme MaHoMeTpEl HeOG-
XOAHMO TIepHOANYECKH MOBEPATE Ha MecTe YCTAHOBKY MO KOHTPOJLHOMY
MaHoOMeTpY. KOHTpONMBEHEH MaHOMETp NPHCOSANHATOT K QAAHIY TPeXXodo-
BOTO KpaHa, [IpeJBapuTeasHo NpodKy TPeXX0A0BOTo KpaHa CTABRAT B MOJ0-
WeHWe U IPOBepPKY HY/II, TIPH KOTOpoM TpUGop OTKINYeH 0T HiMeps-
eMoi cpefibl H ero MoJocTh coequHeHa ¢ aTMochepoll. Y6eAHBUIMCE, UTO
YKa3aTelb MOBEpAEMOoro NpUHopa CTOMT Ha HyJle WIM €To CTpenKa ynupa-
eTCA B Hy/NeBOH ITHGT, TTABHEIM MTOBOPOTOM TIPOOKH TPEXXQAOBOTD KpaHa
coeauHaT 064 ManoMeTpa (MOIBITYEMED] M KOHTPOJBHEIN) ¢ HAMEPAEMOIt
cpeaoit. Ecnu Teneps nokazanua 060MX MAHOMETPOB COENAJAIOT HIH OTIH-
YalTed Ha BeIMIHHY, He NpeBHmMAalomylo abcomoTHol norpemyuoeTH An
AAHHOTO ITpefiefia H3MepeHHA ¥ KJIacca TOYHOCTH IpoBepaeMoro ripubopa,
npubOp NpHTOASH K AanbHelmel skcnayaTtanquu. B mpoTHBHOM ciry4ae
HCTIRITYEMELE MAHOMETD cAeAyeT JeMOHTUPOBATE M HANPARHTE B PEMOHT.

[loBepka MaHOMETPOB BKJIFOUAST: BHEUIHUMH OCMOTP; MPOBEPKY NOAD-
JMEHNA CTPENIKM ¥ HYJIEBOH M HaYalbHOM OTMETKH; YCTAHOBKY CTPEIKH
Ha HYJIEBYIO OTMETKY; ONpe/ie/leHHe TIOTPeIIHOCTH H BapHALIMH; [TPOBEDKY
FEpPMETHYIHOCTH YYB(TBHTCILHOID ICMEHTA; DITPEACIICHNC PA3HOCTH IIOKA-
3aHWAH ABYX CTPENOK ¥ ABYXCTPEAGMHEX TpHBOPOR; OLEeHKY NiepecTaHOBOT-
HOTO YCHTHSl KOHTPOAbHOM CTPeNKy; BEITUCIeHHE MOTPEeIIHOCTH H BapHa-
MM cpabaTHBAHMA CHIHAILHOTO YCTPOHCTBA, ONpeeneHie NOrPpelHoCTH
X0OAa AMATPAMME ¥ CAMOMUITYINMX NpNOOpOB; MPOBEpPKY CAMOTIMINYINErD
ycTpoiieTBa; paboTsl, cnenudmaHuie 08 Npubopa AaHHOW KOHCTPYKITHH.
[TokazaHHA MPHOOPOB, TPAAYHPOBAHHKNX B €IMHHLUAX AABJIEHHA, MPOBE-
PAKT MyTeM CpaBHEHHHA 3THX NOKa3aHMEl ¢ AefCTBUTEIbHEIM AABICHHEM,
YCTAHARIMBAEMEM [T0 05pasoBoMy TIpRGOpY.

HDI‘peIﬂHOCT]‘I HHUAKOCTHRIX MAHOMETPOEB BRIABIBAKXOTCA HETOYHOCTRIO
onpeAedeHHs BEICOTH CTo6a JKMAKOCTH, B JACTHOCTH H3-3a HEREPTH-
KAJILHOH YCTaHOBKH H3MepPHTEeNbHON CHCTeMEl, YTOTUIEHHS WM BCIUABITHS
MOTUIABKA TI0Z BAHAHWEM CHI TPeHUA M IPCTHBOAEHCTBIA H3MePUTEAbHOTO
MEXAHMIMA HAMEHEHHAM OKPYKAIOMEH TeMIIepaTyphL.

TopliHeBHEe MAHOMETPH, TTOTPLITHOCTH KOTOPBIX BRIXOAAT 33 MPEAeNt
MX KJacca TOYHOCTH, PEMOHTHPYIOT ¢ NONHOM HIM YacTHUHO# pa3Bopkoii.
[T0AHOCTHIC pasbMpaloT AJIA 9HCTKH MEeXaHW3Ma, 3aMeHH WIH peMoHTa
MOBpPEXAEHHRIX ﬂ,ETaJIeﬁ, a4 YACTHYHOC — TJIABHHM oﬁpaaom ANA pPETYAH-
POBKH, [IPH 3TOM BCKPHIBAIOT KOPIYC NpHSopa, YT0BE 00ECII€IHTh AOCTYIL
K PeryAHPOBOYTHEIM AeTANMAM TiepefaTOMHOTO MeXaHH3IMa. YTo6H ompeze-
JAHTH HEHCIPAaBHOCTE B MEPejaTovYHOM MeXaHW3Me, MAaHOMETp CO CHATGH
KPHIKOHA (cTewnoM) ¥ HdepbaaToM (AMCKOM) YCTAHABIHMBAIOT HA KOH-
TPOALHEIA Npece ¥ HAGMOAA0T 3a paboToi MEXaHH3Ma OPH NOBLIMEHHH
¥ MOHIDKEHWY JamieHus. [lepeflaTouHBIE MeXaHU3M JOMKeH TepeMeniaThea
WIaBHo, 6e3 ManeflKX PLBKOB. B 0CAX He ZOMAKHO GHITE MOGTOB, a cCaMM
OHH AO/DKHH OHTH POBHEIMM, 0e3 IEPEKOCOB.
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Tpw cHIDKEHNH AaBTeHHA AQ HYJA CTPeAKa NpRoopa AQ/IKHA KOCHYTECH
ynopHoroe mrH(TA WIH YCTAHOBMTECH HA HYNIEBYI0 OTMeTKy. CMemenue
CTPEIKH OT Hy/AeBol 0TMeTkH B nipufiopax Ge3 ynopHOro wrhdTa np1 cHU-
WMEHUH JABAEHHA A0 HY/IA He HODKHO MNPePHIIATh MONOBHHE OCHOBHOM
OTpemHOCTH. Bosbmee cMemene cTPefKH CBMAETENLCTRYET 08 oCTaTOY-
HoO# ZeOpMaLHM YYBCTBUTEILHOTC 3IEMEHTA.

HenpapHoeTE JHOMAHOMETpA TTEpHOIUYECKH NPOBEPAIOT M0 KOHTPONE-
HOMY MaHOMeTpy. IIpH 3TOM M3 HErO CIHBAIOT KOHTPOABHYIO HAX pasie-
JHTENBHYIO KHAKOCTh, «MHHYCOBYIG» KAMEDY COSIMHAIOT ¢ aTMochepoi,
a B «TLNIOCOBYIO» KAMEPY [TOAAIOT BO3AYX, AABAEHHE KOTOPOTO NPOBEPAIOT
0 KOHTPOJABHOMY MaHoMeTpy..[IpuGop pexoMeHAyeTcA HeMeANeHHO
NOBEPHTE TAKKE [PH ETO MOJYIEHHHM HA MecTe MOHTaxa. JlaBnenne noa-
HHMAIOT K0 TeX Mop, Moka CTpeakKa MIM Mepo UcOMTYeMoro nputopa
He cTaHeT Ha OTMeTKY IIKAIL, COOTBETCTBYIOMYIO IPpHAIH3HTEIbHe 10 %
0T ee Hauana. B 3TOT MOMEHT 3aMMCKHBAIOT NOKAIAHUA KOHTPOALHOTO MAHO-
MeTpa. Tak e TPOBepaIoT OCTANBHEIE TOUKH: HA OIM(POBAHHEIYX OTMETKAX
MIKATHE okoa0 30, 40, 50, 60, 80 u 100 % BepxHero npeiena HaMepeHUA.

EC/IH OTHOCHTEIbHAA NMPHBEASHHAA NOIPEMIHOCTD, ONpeJeTeHHaA IPH
MOBEpKe, HE BRIXOANT 3a Tpefefihl KIacca TOYHOCTH npubopa, ocneaHHit
MOXHO BKAIOYATH B SKCIUTYATAIHIO; B IIDOTHBHOM CIYY94E €ro Hago oTTa-
PHpPOBATE.

[loBeparT AHPMAHOMETPE Ha CIENHANLHEIX cTeHZAaX. [lapasiencHo
TOBEPASMOMY YCTaHaBRIHBaoT U-06pasHuil KOHTPOJBHEE! AHGMAHOMETP
¢ BOASHEIM MM PTYTHEIM 3al0JHEHHEM KNACCca TOYHOCTH, HE MeHee 4eM
RTPOE BEIIE IOREPAEMOTO, H ¢ TTpefelaMi HaMepeHHE, COOTBETCTRYIOTIMME
noeepaeMoMy. TIoBepKa BKIIOYAET; BHEIHHA 0CMOTD; TPOBEPKY réPMETH -
HOCTH; ONpeAcieHHE [IOTPelIHOCTH; OnpeIeJeHHE MOrPeluHOCTH BEROAHEIX
CHI'HAAOB I'IPHGOPGB, HMEIIMX THEBMATHYECKWE WIH NIEKTPHYECKHME TIpe-
obpa3oBaTens; IPOBEPKY PETHCTPHPYHNIETQ, CATHANEHOIO ¥ HHTETPHPYIO-
Iero yeTpoicTs.

IMosepka npubopoB AnA waMmepeHHA pacxofa. [ToBepka o6BLEMHLIX
CUETTHKOE [TPOMEIIUTEHHEX JKHAKOCTEA BRIOUAET: TPOBEPKY COOTBETCTEHA
¢YeTYHKA ONPOCHOMY JHCTY (OMaHK 3aKa3a), BHEIWTHMI OCMOTP CYETIMKA,
OPOBEPKY MePMETHYHOCTH, oTpefeneHie MOTPENHOCTH MOKASAHHUTA.

Hanagka BaaroMepoB. 3aKnOUaeTca B TIMATENLHON NpoBepKe paboTh
HAMEPHTENBHOM CXeMH, OCMOTPE H IpOBREpKe AaTIHKA. KOHAYKTOMEeTpHie-
CHHE JAaTIHKH RIaroMepos A TBERARX H HHAKHX BeIecCTB JODHHW UMETh
BHICOKOE COMPOTHBAECHHC HAOMALIHH MEXAY 2ACKTPOJAMH H 3ewleii, XOH-
TAKTH AOMHKHEI HEITE THCTEIMH H CyXHMH, He3 cleloB KOppo3HH. ¥ eMKocCT-
HBIX JaTIWKOB KPOMe CCNPOTHEASHHSA H3OASAUHH HHOTAA H3MepAIT YTon
JAHNIEKTPHUIECKMX [I0TEph.

TMoBepKa BIATOMEDOB A HIMEPEHUSA BAZKHOCTH BOAMYXA, OCHOBAHHAIX
Ha TCHXOMeTPHYECKOM U ANeKTPHMEeCKOM NPHHITUTAY, BRAKYAET BHeNTHIR
OCMOTP, ONpejeNeHYe OCHOBHOH NOTPEIWHOCTH H ANEKTPHIECKOTO COTIPO-
THB/IEHNA N30MAIH,
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Hanaaka MO3HLMOHHRX PETyAATOPOB, CEOAVTCA K MPOBEPKE CXeME
coeguHeHMI, rPAAYHPOBKE HACTPOSYHBIX OPrdaHOB, YCTAHOBKE CHOPPEKTH-
POBAHHOIO 3afaHMd ¥ BHOPaHHOH 30HB HeoRHo3HaYHoCTH. JJ1a HacTpoitkn
PETYAATOPOE BHITYCKAIOT CelHaNbHEIE 3J1eKTPOHHEIE peryIMpyIolMe IpH-
60pH, MMEKTPOHHHE KOPPEKTHPYIOMUe NpHBOPH, JMeKTPOHHEE Audide-
PEHITHATOPE], 33 aTIAKH PYTHOTO YIIpaBIeHHA, YCTPOHCTBa AMHAMITIECKOLH
CBSI3H M JIp.

22.6. Oxpana Tpyaa npKu BHINOAHEHHH HaNaAouHbIX paboT

Hanagoustie paboTh MPOROAAT, KAK IPABIIC, B YCIOBHAX TIOBKIMEHHOH
OTIACHOCTH WIH 0cofo oMacHHX (BO BPeJHHX, Ha BHICOTE, B AeHCTBYIOIINX
MMEKTPOYCTAHOBKAX), NO3TOMY HAIANIWKHN TTPHGOPOB ¥ CPEACTE ABTOMATH-
3al[AH TIeped NPHEMOM Ha pafoTy H NepHoANYECcKH TOABEPTraloTCA MeIu-
IMHCKOMY OCBHAETENbCTBOBAHUID.

Kascaniit npuuaMaeMulit Ha paGoTy HajJaf9HK NPOXOANT BEOHEIR
HHCTPYKTaX, NMPH MPOBeAeHHY KOTOPOTO eMY PAIBACHAIOT e H 3a4a'H
NPEAUPHATIA, 3HAKOMAT C €T0 CTPYKTYPO, ¢ IPaBWIaMy BHYTPEHHETO pac-
nopaAka H cnelHalEHMMY TpefoBaHHAMM K TPYACBOl M NpOM3BOACTBRH-
Holl ZUCITHIUIMHE, TIPABMIAMY MPOHIBOACTREHHOH CAHHTAPHM W TUTHEHH,
HOPMaMH BELIAYH CTIelOfeAL], CTIeIITAHIA, IOPAIKOM IPeA0CTaBIeHHA
AOTIOAHMUTEBHBIX OTIYCKOB, 4 TAIOKE € NOPAAKOM HauMCiIeHuA HaabaBox
3a paboTy BO BpeAHHX, 0Co00 BPEAHRIX M TAKENHX YCIOBHAX. B 3awmoge-
HHe BBOZHOTO HHCTPYKTAKA HANaATUKY coo0MalT 0 TOM, Kakue GaKTOPH
U JeWCTEHA CO3GAI0T ONACHOCTD AJIA 3A0POBEA H JKH3HH HATAZ0YHOrO Mep-
COHaMa ¥ TepcoHaNa APYTHX OpraHH3aLui, IPOBOJAIIMX PAGOTH HA 06h-
exTe. BROJAHEIH WHCTPYRTAX TIPOBOAUT TNABHAIR HEDKEHep NPeATpHITHSI
FUIH MECKEHEep [0 OXpaHe TPyZa.

[Mepea HanpaBAeHHEM HANAIYHKA AA BRIMOAHEHWA MOOWX BHAOB paboT
HaYaNnbHWK YYACTKA, TPOU3BOAUTENs paboT, MacTep AW PYKOBOAHTENh
HANaAOTHOH TPYINE IPOBOAUT IPOH3BOACTBEHHHH MHCTPYKTAXK IO YCTa-
HoBNeHHOH (opme. Bo BpeMs MpOMaBOACTBEHHOIC HHCTPYKTAKE HAAA 4HKR
3HAKOMAT ¢ MPOXOAOM K paloueMy MECTY, HEMOCPEACTBEHHO Ha paboueM
MecTe eMy TTOKAIEIBAKT PACTIONoXeHUe oBODPYAOBAHNL, 3HAKOMAT €O CXe-
MAMY MHTAHKA AEKTPOOHEPIHEH U CXATHM BO3IYXOM H TOUHO M3JaraloT
COAEIAHME TOPYIaeMbX paGoT, MPOBEPAIOT SHAHHE HAMATMKOM TEXHO-
'MW 33/]JAHHHRX K BHITIOMTHEHHIO PaboT, 06 BACHIIOT U NOKAIETBAIOT MTPABHITE-
Hble H Ge3omacHEeE NpHeMH padoT. B sarmoueHHe HalaTiHKa IHAKOMAT
€ MCTOYHHKAMM [OBHMIEHHOH ONACHOCTH, a4 TAKCKe C MpaRHaaMi Ge3pmac-
HOCTH, KOTOPbIE HeOOXOAHMO BHITONHATL TIPH [TPOM3BOACTEE paboT.

TTpoH3BOACTBEHHEIH MHCTPYKTAX IPOBOAT Takke B CIydae Halpagie-
HIA HAT3A4YHMKA Ha Apyroe pabodee MecTO, MPH H3MeHEHHH BHJA 3aJaBa-
eMBIX PaboT WiH MpH HAMeHeHHH yCa0BHEl MX NpoBefieHHA. Ecan yeioBus
TPY/AA HE U3MEHWINCh, TO HE PeXe 9eM KaX e MEeCTh MECAIEB MPOHABO/-
CTBEHHEIH HHCTPYKTaK MOBTOPAIOT.
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Hanaaauuu, AomyckaeMule K BRITONHEHHK) OMACHHEX M 0000 OMAcHRIX
BHAOE paborT, HayyawT «[IpaBria Ge3onacHOCTH TPYAa B CTPOHTEALCTBE,
«[TpaBHNa TEXHHUECKON SKCTUTYATALIMH 3MeKTPOYCTAHOBOK NOTpebuTeneiis
u «[IpaBlna OXpaHk TPYAA MPH SKCIUTYATALMH 3MeKTPOYCTAHOBOK NOTPeSH-
Tejelin, «MIHCTPYKTHEHHE YEA3aHHA IO 0XpAHe TPyAa IPA MOHTaXe npubo-
POB H CPEICTE aBTOMATHAIALMH» H, KPOME TOTO, paspabaThiBacMEIe B Kayk-
AOH OpraHH3allHi MOAOKEHHA H NpaBWTa BE30ITacHOCTH.

B pezynnTare Hay9eHNA HASBAHHEX MATEPHANCE HAAAWE JODKEH ITOTY-
THTE YETKOE TIpeACTARIEHHE 06 OMacHOCTAX TIPH BEITOJIHEHHH HAMTAAOWHEX
paboT, yMeTh OKA3KBATE NePBYI0 MOMOLE MOCTPAZABIIEMY OT HECIACTHOTO
CTydas, 3HATE OCHOBKI NPOU3BOACTECHHOH CAHHTADHH H TUTHEHEL.

3HaHMA TIPABKN Ge30TACHOCTH OlIEHWBAST KOMHCCHA, KOTOPas YCTAHAR-
AWBAET HANAAYHKY CTeneHb KRaaudpHKauuy 1A BHIOAHEHUA paboT B Aeii-
CTBYIOLIMX MeKTPOyCTAHOBKAX HAITpsDKeHHMeM Ao 1000 B.

Hanaguukam, ZoNYIMLEHHbM K BHIOTHEHHIO OMACHEIX paboT, KOTopHe
TpebyT ¢neudaabHEX JHaHui (paBoTel B AeHCTBYKMUX YCTAHOBKAX,
HA [[e4aX ¥ KOTJOArperaTax, CKHTAIOINX a3 U T. 11.), BEAAIOT YAOCTOBE-
PeHHe YCTaHOBIeHHoH $OPMEl Ha TpaBo MPOBEAeHNA ONMpeieNeHHOTO BHAA
pabioT ¥ exkeroHO MPOBEPANIT X 3HAHMA N0 OXPaHe TPYAA WM NPH rpyfioM
HX HapyIeHHH NPOBGAAT BHEOYEDEAHYI0 [IPOBEPKY.

Bre BH/RI OITACHHX H ocobo onacHEX p&ﬁDT ACIDKHEI BRITIOJHATE 3BEHBA,
COCTOALIME HE MeHee YeM H3 ABYX Ye/IoBeK.

WHAMBWAYATEHEE 3AMUTHRE CPEACTEA, HANAZOYHLE] HHCTPYMEHT M KOH-
TPOALHO-TIOBREDOIHAS ATMIAPATYPA JODKHH GHITE HONPABHRIMM M UMeTh HETIpo-
CPOMEHHOE KAEHMO 00 MCTIHITAHUAX MW NPOBEPHE.

CTeHAGBYIO NOBEPKY aNaparypH, cO0pKY KOHTPOJIBHEIX CXEM Ha IPOH3-
BOACTBEHHLIX §a3aX cleJyeT BHIONHATE Ha AepeBAHHEIX CTOMAX U CTeHAaX.
Ecnm €Toms, BEpPCTakH WiIH CTEHAR M3TOTOBACHB H3 METAIOKOHCTPYKIHEH,
OIIOPH AG/IKHE MMETH HM3OIHPYOINe NOAKIIAAKH, d CTOISMHULY TTOKPHI-
Bal0T W3OJHPYIOMHM MaTepHajoM WIH $aHepyloT. IHHHA AJA TIoAaTy
AMNEKTPOIHERTHY HA CTOAK W CTEHAL! AODKHBI HMETh COOTBeTCTBYIONEe
cedeHne U GhTh H3ONHMPOBAHEL

BBOA 3JeKTPO3HEDPTHH B MOMEMeHHe AomieH OwTh 3amUINeH apToMa-
THYECKUM BHIKNIOYATENIEM WM ILTABKMMH [IpeAoXpaHHTeNnAMy, Ecin Bpe-
MEHHYIO 3IeKTPONPOBOIKY MPOKNAALBAIOT OTKPEITO, TO ee Ha BCeM ITpo-
TEHHH HAZEXKHO 3aKpelULIIoT, 4 Had MPpoNoIaMU TTOAHMMAIOT Ha BHCOTY
He MeHee 2,5 M.

3a3eM/IATh aNMapaTypy, YCTAHORIEHHYH) Ha CTOJIE IUIHM CTEHJE, He PeKo-
MEHAVETCH, ECIH 1O YCIOBHAM NPOBEPKH TAKOTO 3a3eMAEHHA He Tpebyercn.
S3TO HCKAKYAET ONAcHOCTh noInajaHyvAaA HandaA9HKa 1104 HAalMDREHWE IIPH
CTY9AHHOM KACAHMH OJHOBPEMEHHO KOPIYCa M OTKPHITHIX TOKOBELYIIUX
yactei mpubopa.

T1IpH nogaye HANpXKEHWA Ha pabouee MecTo U MOAKIIOYEHHH NoBepsie-
MEIX MpUBOPOB HAa HUX BHECSHTMBAKT Npe ynpeuTenbHEE IAKATH.

HMenmerraTenenee | T[OBEPCI'-IHHC (XEMHE BRITIOMHAIOT MEJHRIMH OJ[HO- HITH
MHOTOXHTBHEIMH NPOBOAAMH CeMeHHEM He MeHee 1 MM2, KOHIH MPOBOACE
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AOTHHEL UMETH CTAHAAPTHEE HAKOHEYHHMKY HAM KPEMNeHHA K KAeMMHEBIM
KonoAkaM. Heofxoamumo o6 paiiaTh RHHMAHUE HA OTCYTCTBHE MTOBPEX AeHMik
H3OIAIMHY HCTTRITATEARHON ¢XeMBl. ECJi 110 YCAOBHAM NoBepEH TpebyeTca
MPOBECTH MEPEeKOMMYTALMIO CXEME HTH PEMOHT 4acTy MpHEopa, TO Tepex
NpoBedeHHMEM 3THX oNIepallHil HapsLKeHHe Co CTEHAA MOMHOCTLIO CHUMAOT,

I1a sunonHeHUa pafoT HemocpeACTBEHHO Ha YCTAHOBKe UAM B LiexXe
HANAMIHKA O6SCTIeTHBAIT COOTRETCTEYIOMER OMeXACH: KOCTIOMOM, 0by-
BEIC Ha pe3MHOBOH MOAOMBe ¥ KacKoi. HaXoAWTECA Ha CTPOMTEALHOM ILT0-
magke 6e3 KAcOK He pa3pellaeTcA.

3anpemaeTes MPOBEPATh NMPABMIBHOCTE MOHTAXA 3NeKTPHIECKHX Ienei
104 HaOopAHeHHEeM. HPDBEPO‘-IHDE HAIIpAKEHHNE HCNOAbAYEMBIX A4 I1pO-
3BOHKH TTPAOOPOB M NPHCIIOCOBIeHHH He J0/DKHO IpeBRmaTs 36 B,

OnpobytoT nprEopLH U CPEACTBA ABTOMATHIALHY A0 CEaYH paboT MOH-
TAKHUKAMY, TO3TOMY K onpoboBaHuio NpeabanimoT ocobrle Tpefopanng
no BeszomacHoeT. [Mepen onpofoBaHLieM TIPOBEPSIIOT IPABHABHOCTE MOH-
TaXA CHCTEME M €€ COOTBETCTRHE NPOCKTY aABTOMATHAIAIWH. [Tepea nogadeit
B ONPOffyEMYKO 4aCTh CXeMBl HallPSOKeHNA MEKTPHIECKOTO TOKA Hala M HKH
AODKHE YOeAUTECA B OTCYTCTBHH CTPOUTEIBHOMG M MOHTAKHOTO MepcoHana
BOIHSH OTKPRITHIX TOKOBEAYIIHX YaCTeH.

He npoxoadmye B AHHBIT MOMEHT oNpoboBaHEs NIPAGOPH M DAEKTPH-
qeckyle UelH HAAXKADC OTIIEYAI0T, A HelloACOeAHHEHHEE KOHUH IPoBo-
AOB H3ONHPYIOT. Ha 3/ieMeHTH CXeM C OTKPRITRIMH TOKOBEAYUTUMH YacTAMH
BRIBEMIHBAIOT NpeAyTIPERAAIOITHE [TAKATEL.

Mepea noaageii HATTPAOKEHNA B CXEMEL, KOTOPEIMH YIPARIAKT C HECKOITh-
KWX IOCTORB, YCTPAHAKOT BOIMOKHOCTS YTIPARIEHHA MMH BOJIEe YeM ¢ GIHOTO
mocTa. JJiA 5Toro Ha KOMMYTHPYIOIIHE alllapaThl BRBEIIHBAIOT 3AIIPEHIAID-
mVe TUTaKATEL, TOMeIeHHs HAZEKHO 3aKPHBAICT HAH LUeNH THTAHUA 3THX
HOCTOB OTCOBAUMSIOT OT KNEMMHEIX CH0DOK.

BpeMa W NOpAAOK NMpoBeAeHUA paboT mo onpoGOBaHHIO TPROOPOE
W CpeZICTB aBTOMAaTH3AIWH ONMPeAeIAIOT A COBMeIeHHBM rpad KoM OpoH3-
BOACTBA MOHTAXHO-HANAAOUHLIX paboT. HampmieHue BRIYAIT B onpoby-
eMYI0 CXEMY TOMhKO TIOWIE TI0AYIEHHA IMHChMEHHOT0 PA3pemeHd OT PyKo-
BOAMTENA MOHTAXKHOIO MOAPAIAEmeHHA WIH 3aKa39HKa.

HampaxkeHHe H CWTy TOKa B OMPOOYeMBIX LETAX pa3peliaeTcs H3MepsTh
TONBKO CTAHAAPTHEIMH AMTIEPBOALTMETPAMH, KOHTPOJALHHMM AaMIaAMU
WM MHAMKATOPAMH HATIDIHEHUA.

Ipu oGHapyeHHH AeeKTOB B COSAWHHTEILHEIX TUHHAX H MEMEHTax
annapaTypH, HCKPEHHA M IDIOXCTO KOHTAKTA NMOJHOCTEI CHHMAIOT HAITpA-
JHEHME C YCTAHOBKH M TOJIBKG TOTAA MPHCTYNAKT K YCTPAHEHHKD HEMCIIPaB-
HocTe. Ecmm IIPH 3TOM BRIACHHMAOCE, 9TO HCOGXO,I[HMI:I AONNOAHHTENEHBEC
MOHTa&KHEIe pafoTH, TO NOCTE CHATHA HATIPAMEHUA YCTAHOBKY TepegaioT
MOHTKHOH OpraHH3alHH MO aKTY.

T1px NpoBefileHHH HANAJOYHEX paboT Ha fAedicTryomeM oB0pyAOBAHUMY,
TO eCTh MOCTe MYCKa TpeAnpUATHA (KOTAa Ha o6hekTe BReAeH SKCIUYATATIH-
OHHBIH PeXaiM), HANAAIMKH AODKHE cODII0AATh MpaBHia, YCTAHORIEHHEIE
BEIOMCTEAMH H JaHHEIMH MTPEANDPHATHAMH,
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OfyueHHe TIPARMAAM H TTPHEM 3K3aMEHOB TT0 HHM OCYIIECTRAAIOT Mpe-
CTABUTENN 3aKA3THKa. M3yIatoTed caHHTapHEE H MPOTHBONGKAPHEIE Npa-
BUNa, JelicTEYIOMHE Ha AaHHOM NpeATNpUATHH, & Takke HHAUBUAYAThHEE
CPEeACTBA 3aMMTLL JHIHOR THrHeHH U crocofb X MpuMeHeHMs. Jina npo-
M3BOACTBA paGoT RO BPEIHBIX U ONaCcHHKX YCUIOBHAX HANAA0IHEI TepcoHal
HapapHe CO WTATHEIMM paboTHHKAMH NpeANpHUATHIE (BHITOTHAIMMHMH
Te e pafioTel, HanpuMep cnecapamy cnyxbel KHUIT) ofiecnednBaior cnel-
OAEXA0H 10 Npodrino NPeANPUSTAA ([IPOTHROKHMCIOTHEIMHA KOCTIOMAME,
WHAVBHAYATEHEMY 3AIUTHEIMY CPEOCTBAMH, TAKMMH, KAK IPOTHBOTAIH
M peciupaTophl), CNELHANLHEM THTAHHEM U OCYIIeCTRAMICT MeAHLIMHCKHIL
KOHTPOAb 33 BO3IeHCTBUEM BPEHEIX BEINecTB HA GPTAHU3M.

H3-3a TOTO YTO HANAAOTHEIE PAGOTRI CBA3AHE ¢ paboTOi TAKKMX YCTPOHCTE,
KaK CHCTEMH 3aI{HTH, OAOKUPOBKH, KOHTPOAA H YPETYIHPOBAHHA BAMHELX
TeXHOMOIHIECKHX MAPAMETPOR, HElIPABWILHOE BEITIONHEHHe paGoT WIH
HAPYIIEHHS NPABHA MX 3KCILTYATALMH MOTYT CO3EATE ONACHOCTD HE TOJIBKO
ANA TEXHOMIOTMYECKHX arPEraToB, HO U A OOCTYRHBAIOIIETD NepCoHANd.

[Tocie BBeleAHA SKCITYATAUMOHHOTC peXHMa K paboraM B JeHCTBY-
IOLIHMR 3eKTPOYCTAHOBKAX HJIM HA arperarax, CHUCAIMUX rajoolpasHoe
TOIUIHBO, AONYCHAKNT JIML, MMEIIIHX YAOCTOBEPDEHHA HA NPABO NPOH3BOJ-
CTBA aTHX pabor.

Bee paborn B feHCTRYIOIIMX SAEKTPOYCTAHOBKAX U HA JAeHCTBYIOMEM
06opyaoBAaHHH MPOBOIAT TOABKC HA OCHOBAaHMM 0fOpMIEHHOTO ZONYycKA
WY pacTiopsDikeHUA Ha Opobefekme paGot. Hayano ¥ npexpamenye paor
AOG/DKAEL GEITE 3A(MKCUPOBAHE B XXYPHANE IPOM3BOACTRA paboT 1 B omepa-
THEHOM TEXHOJIOTHYECKOM XypHaue, [1pH MpoH3BoACTEe paboT B aeficTRy-
IOIMX YCTaHOBKAX H B 0co00 BPeZHEIX YUIGBHAX W3 9MCAA HANAJOUHOTO
NEPCOHANA BHACAAKT OTBETCTEEHHOIO [IPOH3BOANTENA Pafor U B KamaoM
OTAENLHOM 3BEHE HA3HAYAKT Hab/IOAAIOMIETD,

BiunowaroT nprOOPE U PETYASTOPH B paboTy H BHIKIIOYAIT HX U4 IpO-
BEPKH ¥ opoG0BaHHA TONBKO NOCAE NOTYdeHNS THCEMeHHOTO paspelleHHs
HauaNbHMKA CMEHRl WM LeXa ¢ obopMIeHHEM 3TOTO Pa3pelleHHA B olle-
PaTHBHOM XypHane. fleGaMoKMpoBOTHEE 3ABHCHMOCTHA M M3MEHEHMA YCTa-
BOK BEOIAT B CHCTEMN 33U TR TOABKO NOCHe TTHCBMEHHOTO pACTIOpAHEHHA
OTBETCTREHHOTQ NPeACTABUTENA 3aKAITHKA,

EcaM B npollecce HANAAKM BHABLIIOTCA HEUCIPAPHOCTH, CBA3aHHBIE
¢ HETEPMETHYHOCTRIO OTOOPOB MMITYNECOB, ¢ HEUCTIPABHOCTEE) 33NMOPHO#
apMaTYPH Ha HMIYILCHHX TPaccaX WIH ¢ AedeKTaMK B yaiax H d1eMeH-
TaX CHCTEM, KOTODE€ HMEIOT HETOCPEACTBEHHEIH KOHTAKT ¢ TEXHONOTHYE-
CHHMH alMAPATAMH, TO HANTAAOMHOMY MEPCOHATY KATETOPHYECKH Sanpeia-
ETCH CAMOCTOATENBHO YCTPAHATE 3TH Ae(eKThL

[lpy npoBesieHN¥ paboT B NOMEIEHNH, TAE ke paboTaloT BIIIOIeHHES
CHCTEMBI, HEOBXOAMMO COBNIOLATL 0COBYIO OCTOPOKHOCTE.

VicORITAHUA HANOKEHHHX CHCTEM M CBA3IAHHHE ¢ 3THMH HCIBITAHHAMH
MepeKTIYeHHs], BRITIOIHAEMble Ha TeXHONOTHIECKOM o60pYIoBAHMY, HiMe-
HEHHA TEXHOIOTMYECKOTO PEXUMA, IHAYEHMH 33JaHHIH PEryAATODAM MOTYT
OEITH MPOBEAEHH! TOALKO TEXHOMOTHYECKHM NEPCOHANOM.
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Inasa 23
PEMOHT SNEKTPOOBOPYIOBAHUA
ABTOMOBUNEN, TPAKTOPOB U KOMBAWHOB

23.1, HencnpaBHOCTH FeHepaTopOB NepeMeNHOro TOKa
M CNOcobbl HX YCTPAHEHHA

B npolecce 3KCIIyaTaMH ABTOTPAKTOPHONG 3MEKTPOOBCPYAOBAHNA
B F€HEPATOPaxX MOTYT BOSHHKATH CAEAYIOMNE OCHOBHbIE HEHCIIPABHOCTH:
IIOROHM KOHTAKT MEMZY WETKAMH M KOHTAKTHEIMHM KOABLAMH POTOPA,
06pEIE 06MOTKH BO3SYRACHNS, 3aMEIKaHHe 06MOTKI BO36y:KAeHMA Ha KOp-
MyC poTOpa, MEMXBUTKCBOE 3aMBIKAHHE B KATYIIKe oOMOTKH BO3OYZe-
HuS, 0OPHB B Hemd (a3zonoil 06MOTHHM CTATOPA, MEKBUTKOROE 3aMEIKAHKE
B KATYINKAX 06MOTKH CTATOpA, 3aMBIKAHME OOMOTKH CTATOpA HA KODPIIYC,
3AMBIKAHHE 3XHMA «ILTHC» HA KOPITYC, Npofoi AMOA0E BHIIPAMHTEABHOIO
610Ka, MeXaHWHeCKHEe HeNCIIPABHOCTH.

BHACHNM MPHYWHE, XapaKTepHhle MPUIHAKY, CIOCOUHN QNpejeneHud
M YCTPAHEHHS HEMCIPABHOCTEH.

1. IInoxofi KOHTAKT MeXIY MeTKAMH H KOHTAKTHEIMH KOTBLAMM BO3-
HUKAET NPH 3arpASHEHUM M 3aMACIMBAHUM KOHTAKTHEIX KoJel, GOIbUIoM
M3HOCE MEeTOK, YMeHbIIEeHHH AapieHHA NPY)KHH Ha IOeTKH K 3aBUCAHAH
METOK B METKoASpaTenTx. [1py Taxx AedeKTax NOBRINAETCA COMPOTHE-
NeHHe B Meny BOsBYAeHHA (MIH JaMme MPephBAaeTes 1elb Bo3GyRAeH ),
YTO BBI3LIBAET CHH)KEHHE CHMIbl TOKA BO36Y#IEHHA, YMEHBIUAETCA MOIL-
HOCTB [eHepaTopa. VI yCTpaHeHHA 3ToH HeVMCIIPABHOCTH CHUMAIOT METHO-
AEpKATENE ¥ MPOBEPAICT eT0 cocToAHME. [1pH HeoBX0ANMOCTH TPOTHPAIOT
INETKOAEPAKATEDD M MIETKH TKAHEIO, CModeHHOH B GedanHe. [leTku aomKHbl
cBo60AHO MepeMellaThed B MeTRogepxkaTensax. [IpH HaHoce A0 BHICOTH
8 MM IETKH 3aMeHAIT ¢ NoCAeRyIolell TpOBEpKOM JaBIEeHHA MPYXKHHEL
Ha KURIYI0 TMETKY B OTAEIBHOCTH. 3arpAZHeHHEE KOHTAKTHHE KOJBLA
POTOPA MPOTHPAIOT TKAHRK), CMOYEHHOH BeHaunoM. OKHUCAESHEHYI0 paboTyio
MOBEPXHOCTS KOJEL] 3aUMINADT CTEKNAHHOM MRy PR

2. O6pB 0OMOTKM BO36YHKAEHWA Yallle BCEro MPOUCXOAUT B MecTax
Makiiy KOHIOB 0OMOTKHM K KOHTAKTHEIM KoasnamM. [IpH oGprBe 0OMOTKH
Bo30y#wAeHHs B 0BMOTKe cTaTopa MHAyKTHpyercs JJC He Gonee 5 B, oby-
CIOBACHHAA OCTATOYHRIM MATHETH3IMOM CTa/AM DOTOPA. HFIH TaKol HeHc-
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NPaBHOCTH aKKYMYIATOPHaA baTaped He OyAeT 3apaxaThed, UTobn onpeae-
NUTE OOpEIB, HEOOROAMMO OTCOSAMHATE KOHel, 056MOTKH OT METKH, 3 3aTeM
K OTOMy KOHLY 4 K 3axnmy [l reHeparopa npucOeaHHUTE MEPed JIaMITy
WY BOJETMETP MPOBOAA OT AKKYMYIATopHOHN GaTapen. B cayuae o6phipa
0BMOTKH JIaMIla 3aropaTheA He OYZET, a CTpelKa BOJBTMETpa He OTKIO-
HUTCA. [ HAXOXAEHHS KATYIIKHA ¢ 0GPRBOM 06MOTKH MPOEOAA OT 3AXKH-
MOB faTapey MOAXAKYAIT ¥ KOHITAM kax7ol kaTymku. Tlocae 3Toro Tma-
TENBHO NPOBEPAIOT MeCTO TAHKH coeJIMHEHH I H BIBOJHEIE KOHITBI KaTyIEK
06MOTHH BO36yAeHMA. OGHapyKeHHOE MecTo OOpHBa YCTPAHAKOT GecKuc-
AOTHOH nadikoil, ToNb3yACE MAPKMMK MpANOAMH. Ecin ofpHE TIpon3oLIen
BHYTDH KATYIIKH, €& 3aMeHI0T UM NIepeMATHBAIOT.

3. MexBHTKOBOE 3aMBIKAHME B KaTymKax obmorku BoaSywaenus Boa-
HUKAST BCAEACTEHE PaspYIIeHT MIOMALHH npoBosa 06MOTKH IIPH mepe-
rpepe KM MeXaHHUECKOM OBPEXAEHHH, ITO BHRHBAST YBEIMIeHHE TOKA
BO30YACHWA ¥ MOBRIIEHUE TEMNEPATYPH 06MOTKH, [Ipu pafioTe reHepa-
TOpa ¢ KOHTAKTHREIMUY paie-PeryIaTOpAME TOK BO3GYMASHHA TeHepaTopa
3aMBIKAETCA YEPEed KOHTAKTHI PETYAATOPA. BOIeACTBHE 3TOTO TIPH CHHMKE-
HMH CONPOTHBIEHHS OOMOTKH BO3DYKAEHNA YepPe3 KOHTAKTH PErY/IATOPA
MPOXOAUT TOK, CHIA KOTOPOro DOMbILe JOTTYCTHMOMH, H MO3TOMY MEXAY KOH-
TAKTAMH BOZHHKAET CRUIBHOE HCKPEHHE, 10 YCKOPHET 3p0aHIo HX paboueii
MOBEPXHOCTH. B TPaHIHCTOPHBIX PErYIATOPAX MPH 3THX YCNOBHAX NIeperpe-
BAETCA BEIXGAHOH TPAHIMCTOP, UTO MOXKET IPHBECTH K ero mpobo. UTobH
OMPEAEANTE MEKBHTKOBOE 3aMbIKAHHE B RATYIIKAX, HIMEDAIOT OMMETPOM
UX CONDOTHBACHHE U COMOCTABNSIOT Erg ¢ CONPOTHBICHUEM HCTPABHOM
KaTYHIKN.

4. TIpH 3aMBIKAHHH HA KOPITYC B POTOPE BeA 06MOTKA BO3OYHKIEHHA HWIH
€€ 4acTh 3aKopaiuBaeTcd, BOISICTBHE 9ero reHepaTop He Boabyxaaerca.
‘-Iau[e Bcero oOMOTKA 3aMEIKAeTed Ha KOPITYC B MeCTaX BhIBROJAA €€ KOHIOB
K KOHTAKTHBIM HOJBIEAM DOTOpA. 3aMelkaHHe oOMOTKH Ha KODIIYC BRIShI-
BACT YBeNHYEHHE CHAH TOKA B LeNH PeryIaATopa HampaKeHud. STOT BUI
TOBPEXACHHA ONPeJeAAIOT KOHTPOJAEHOH AamMmoi. OOUH TIPOBOA COEaH-
HAOT ¢ MOGEM KOHTAKTHHM KOJBLOM, a APYToH — ¢ CepAeIHHKOM WIH
BAAIOM poTOpa. Jlamma GyAeT TOpPeTs, KOrga 0BMOTKA 3aMIKHYTA HA KOPITYC,
Eene HEBO3MOMHO HIONUPARATH OBMOTKY OT KOPITYCa, TO ¢ 3AMEHSTIOT.

5. 3aMuikaHMe O6MOTKH CTATOPA Ha KOPMYC BO3HHKAET BCAEJCTBHE
MEXaHMYIECKOTO HNH TEIUVIOBOrO NOBPEXASHHA H3OMALMH obMOTKH. TIpH
ITOH HEHUCITPABHOCTH 3HAYHTEABRHO CHHXAETCHA MOIMHOCTE TeéHepaTopa.
lenepaTop neperpeBaercd. AKKyMyasaTopHAaA OaTapes SapAKacTCl TOABKD
Ha MOBHIIeHHOM YacToTe BpamleHWA KONEHYATOTO BaNa ABUTATENA. JITOT
BHJ [TOBPEKACHHA OMPEJEAIIOT KOHTPOALHOH NaMNoi TTyTeM NMOAKIOYE-
HUA OAHOTO MYTIa HA CEPAEYHHK, a4 APYTOr0 — Ha moboil BHEOL OGMOTKH.
JlaMna TOpUT TOALKO TIPH 3aMHEKAHUM 00MOTKN Ha Kopnyc. JedexTHre
KaTYHIKK 3aMEHSTIOT.

6. JaMuIKaHHMe 3aXHMa «III0C» TeHEePATopa Ha KODIYC NMPOUCKOAMUT
BCYISACTBHE PA3PYIIEHAA M3OIALAM 30KHMA WIH H30AAIMH TIPOBOAA, NOA-
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WIKOTEHHONO K STOMY samuMy. [IpH Takodl HeHCIIpaBHOCTH T'eHEPATOPA
PE3KO YBeMIHBASTCA CHIA TOKA B O6MOTKe CTATOPa M B AMOZAX BHIIPH-
MUTEARHEOTO G/I0KA, IT0 MPURCWT K TEIICBOMY Pa3pYIICHUIO W30MAINH
o6MoTEM ¥ TpO6oIo JMOKOB BRIIPAMMTEARHOTO Groka, [locne mpofos Aumo-
/DB BOZEMKAET KOPOTKOE 3aMEIKAHME AKKYMYITTODHON SaTapew, Bcmes-
CTBHE 9ET0 OPOMCXOANT ryboxuii paspag GaTapeH, M HAQIAIHA COSAIHH-
TEILHEIX OPOBGACE PAIPYIIASTCH, 4 TAKKE BHXOAMT B3 CTPOS AMIIEPMET].

JedekTHYI0 H30OMAMMIO 3aKHAMa BOCCTAHABAHBAIOT. ITOBpeXAeHHE
o0MOTKH CTATOPA H BHIOPAMUTENbHEI 60K AHOZOB 3aMEHAIOT HCIIpPaB-
HEMH B YCAOBHAX PEMOHTHON MacTepCKOi.

7. MeXBUTKOROE 3AMEIKAEHE B KATYITKAEX 0OMOTKY CTRTOPA BOIHMKIET
TIPH OEPETPEBE BCIEACTEHE PA3PYIIEHHA MAQMATN: oSMoTKH. B KOpOTKO-
3AMKHYTHIX KATYIIKAX IPOXOAUT GOMBIION TOX, 3TO NPUBOAKT K EPErPEBY
KATYIIKY ¥ BHAKBACT AATLHCHINEE PAAPYIICHHE Aoy obmoTkn. [Ipn
Takoit HeMCIPaBHOCTH 3HAYHTENEHO CHHAAETCH MOMMHOCTE TeHepaTopa,
a AKKYMYIATOPH GaTaped 3apmiaeTced TOILKO Ha Soabmmoit gacToTe Bpa-
IIeHMA KOACHIATOro Basa ABHraTens, QOCHADYXKATD MEKBUTKOBHE 3aMEL-
KAHVA B KATYIIKAX Q0MOTKH CTATOPA MOMKHO M3MEPEHNEM COMPOTHBICHUA
¢az o6MOTEN OMMETPOM HJIH NPH NOMOMM BOJBTMETPA M aMIIEpMeTpa,
A TAKKE P TIOMOmM JedEKTOCKDIIA.

8. MMpoboil AHOAOB BRNIPAMUTENS OPOMCXOAHT OPH NEPETPEBE TOKOM
GOMLINOA CHIBL, NOBHIIEHHY HATPKEHHH FEHEPATOPA BEINE HOPMB M P
MeXAHMIeCKOM IOBPel/IeHHH. B MpoOMTEX AHOAAX CONPOTHRISHIE IPAKTH-
9ecKH DABHO HyMOo B 000HX HATDARICHWAX, ITO BHBHBACT KOPOTKOS SaMEL-
xamwe ¢a3 06MOTKH CTaTopa, OTKas reHepartopa. [Ipu npofice MuoAoB axiy-
MynsTOpHad GaTapes HAYTMHAET PAIPMKATECA Yepe3 o6MOTKY CTaTOpa, YTo
BLIBEBAET PaspyIIEHHE MEIAINH 0OMoTKH 1 SHCTpEIH paspag Garapen. Jma
NPUBEPKH AHOACE Ha Opoboii i o0pLE OEmH DONLSYIOTCH OCMMETPOM HIIH,
B KpaHHeM OIy9de, KOHTPOABHOM! AaMIioi MomHuocTeIo 1 BT oT akkymynn-
TopHEOH GaTapeH I reHepaTopa HanpsmxesneM 12...24 B, IIpH HCTIPARHOM
JVIOZIe JIAMIIA TOPHT TOABKO IPY COBTIAASHWH NOISPHOCTH GaTaper M THOAa
(puc. 23.1), a npm o6puBe He GyACT ropeTh BO BCEX CAYIaAX MOAKMICICHHA,
JuoA HMeeT KopoTKOe 3aMHKaHie (POHT), eCM AaMIIa FOpHT NpH /Mool
CXEME MOAKI0TEHIA.

v H

—4p- 4

Puc. 23.1. Cema NpoBepKM ArOfa:
B — naumoaxa; G — Gatapetixa; I'— muon
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23.2. HencnPaBHOCTH reHEPaTOPOB NOCTOANHOTO TOKA, CTAPTEPOB,
TArOBbIX pefie H pene BKNIOUYeHHA H a1ocofbl UX YcTpaHeHUA

B mpouecce paGoTEH MOSMIEHBIX CPEACTE MOTYT BOSHHKHYTE C&IVIONME
HEUCMPaBHOCTH MAIIMH NMOCTOAHHOTY TOKA: MBHOC H 3aBHCaHHE IIETOK,
[IOTEPA YIPYTOCTH TIPY:XWH MEeTKoAepkKAaTeneH, H3HOC A 3arpA3HeHHe KoJ-
ACKTOPA, MEHBHTKOBOE 3aMEHKAHHE B KATYITKaX 0OMOTKH Bo3GyxAeHN,
FAMEIKAHUE 06MOTKH BO36YKASHHA HA KOPITYC, 3aMHKAHHE OGMOTKM AKOPA
Ha cepfevHUk, BHOPOC TIPOROGAHHKOB H3 Tla3a cepAetHMKa AKopA, NIHOC
NOANHUNHUKOB H Ap.

HeHcnpaBHOCTH B MAWWHAX MOCTOAHHOTO TOKA ONIHCAHE! B [aBe 5.

Pa6oTocnocobHOCTb CTApTepa BO MHOTOM 3aBHCHT OT COCTOAHMA AKODA,
WeTOK, MeTKodep:KaTaneil U npueoda. [loaToMy [IpH NPOBepPHe COCTOARHA
AeTaneil cuegyeT oSpaTHTE Ha HHAX ocoDoe BHMMaHWe. B skope MAryT 6HITE
caeayrolue AetekTr: o6ropaHKe, H3HOC NOBEPXAOCTH M 3aMRIKAHHE TUIA-
CTHH KOINEeKTCpa, MEXBHATKOBOE JaMbIKaHHE OGMOT[{H, OTIAHKA KOHIOB
ceKnMi 0OMOTKH OT IUIACTHH KO/UleKTopa. [IpH aKCILIyaTalHH [IOBEpX-
HOCThH KOJLEKTOPA 3ATPA3HAETCA, BOISICTBUE STOTO CTAPTED HE BHIIOYALTCA
B paborTy.

TIpK HesHAUUTEABHOM OOrOPAHWH MOBEPXHOCTH KOJUTEKTOP HeobXOAUMO
OTILTHGOBATE CTEKIAHHON MKYPKOH, CMOYEHHOM B GEHIHHE, KAK YKA3AHO
B 1. 13.3. 3HauMTe BHEE 06ropaHMe H MECTHRIH M3HOC MOBEPXHOGCTH KO-
nexTopa (ONpeAenAoTCA MPHU NIOMOIIM NITAHTEHIUPKYAA) YCTPAHHTE TPO-
TOYKOH M mMNGOBaHHEM CTEKIAHHOM WKYpKoH. Jonyckaercs HCooib-
30BATE KOICKTOp AHaMeTpoM He MeHee 30,660 MM (AnaMeTp HOBOTO
KOJTEKTOpa 32 MM). 3aMEIKaHMEe TMACTHH Mexay coboit ¥ MeXXBHTKOROE
3aMEIKAHME DOMOTKHM AKODH TPOBEPAIOT HA MOPTATHBHOM AceKTOCKOIE
KH-959.

JedexTH meToK: HEIUVIOTHOE TpWleraHue HX K KOUTEKTOPY H H3IHOC.
[InowaAb MOBepXHOCTH WWETKM, MpHAerafolledl K KoineKTopy, AoMKHA
COCTARAATEL He MeHee 80 %. BHICOTA MeTKH AOMKHA GHTE He MeHee 11 MM.

HedekTH B METKOAEPKATENAX H NPYXKHHAR: ocaableHHe KpereHns
MEeTKOAepKaTe e M TIOBPEXeHHe HIOMALNH TI0A HHUMH, NOIOMKa WIH
ocnafiernue Ipy3oH.

Hedexte B npusoje; 3a00MHK HA TOPUORON MOBEPXHOCTH 3y0ben
mecTepHH, ocnableHte YIIpyroeTH BydepHoil NpYyRUHE, H3HOC BHYTPeH-
HETO OTBEPCTHA TOMTAKOBOTO BKIIATKIIA.

B cofipaHHOM cTapTepe OTPEryIHPOBATE 3830 MEKIY IeCTepHEH TIpH-
BOJA M YIOPHOI mai6oi 1 MOMeHT 3aMBIKAHHA KOHTAKTOB, [IpH BIUIIOYEH-
HOM NCAOXEHHH IIeCTEPHH 3TOT 3330p JOMKEH COCTABAATH 1...4 MM. Jia
YMeHBIIEHHA 3a30pa KOAMNAYOK BKIIOYaTeNA HY’KHO [TOBEPHYTH 10 4acoBoit
CTPRIKE, A/ YBeNMHIeHH — NPOTHB 9ACOBOH cTpesky. Ilocae 3aMEIKaHHA
KOHTAKTOR AOUOHHMTEARHRIH X0/ IUTyHiepa BKJIIOYATENd A0/KeH GhTh
He MeHee 1 MMm. MoMeHT 3aMBIKAHHA KOHTAKTOB OITPEAENANT O CHI'HA/Th-
HDﬁ JMaMIIE, B](J]IO'-IEHHCII“‘I nocIeAORATENRHO C KOHTAKTAMH H aKKYMYJIATOD-
HO¥M BaTapeeii.

346



[TpopepaIoT paboTy CTAPTEpA B pedHMe XONOCTOTO Xo/a, BKMOYHE ero
B SNEKTPHYECKYIO OeTb, KAK MOKA3aHo Ha puc. 23.2. Hamepaor notpebng-
EMYI0 CWIY TOKA M 9aCTOTY BPAMEHHA AKOPA B PEKMME XOJI0CTOr0 XOZA.
CrapTep Ao/oReH NoTpeGIaTh Ty ToKa He Gosee 40 A U pasBMBATE 9ACTOTY
BpameHud AkOpst He MeHee 6000 MME-! IpH HaNpsKEHWH HA KISMMax
axiymynaropHoit GaTapen 12 B, YkajaHHHe H3MEPeHMA CAGAYET BEIIOA-
HATE He MeHee 9eM Jepes 30 ¢ mocie PRICIeHI.

PA
E

- W

Puc, 23.2. SnoxTpavecian Cotma BCTHMTAHNN CTAPTEPAa B PORMME XONOCTONS XOaa

OcMmarpupaloT yeTpolicTBo AeTanell M y3aInoB CcTapTepa, OIPOBEPAIOT
MX COCTOAHHE, CIPeAeSIAioT MATEpHaN, M3 KOTOPOre OHM H3TOTOBJIEHHL.
Ocoboe BHHMaHme 00PAIAIT Ha COCTORHME JeTaneil TATOBoro pene. B Hem
MOTYT GHITE caegylomue AedekTH: DOBpeXAeErEe peahii KOHTAKTHOTO
GoATa M KpEeNeXHHX JeTalel, mogropaHne pafouux MOBEpXHOCTER KOH-
TAKTHEIX $OIITOB B KOHTAKTHOTO AMCKA, OGpHB BEIBO/A KaTYINKH, HOBPEX-
AeHHe MACAALMM KOHTAKTHOIO G0ATA M KOHTAKTHOTC JAMCKA, KOPOTKOE
3aMBIHAHHE MY BHTKAMYE HaTYIIKI WM O5PEIB BETKOB,

MoBpexaenne peabOE KOHTAKTHOrO GOUITA H KPeOexHRX geTanel obHa-
PYRUBRIOT OPH OCMOTPE M NMPDBEPKE HOBHIME KDENEMKHEMI JETANAMH.
Moxropanme pafoTix MOBEPXHOCTEN KOHTAKTHEIX GONTOB H KOHTAKTHOIO
Aucka ¥ 00pHE BEBO/A KaTYIIKY ONPEACAAIOT BO BpemA ocmoTpa, Mospex-
AeHHe H3OMATNE KOHTAKTHOTO S0/TA M KOHTAKTHOTO JHCKA BRABIIOT IPH
OCMOTpe B OpoBepke HanpsxkeHHeM 220 B, KopoTkoe saMbIkamHe MeXAYy
BUTKAMM KATYIIKE WiH 06PHB BHTKOB ONPEAEIAIOT NPH HAMEPEHEHH COTIPO-
THEAEHI 06MOTHIH.

PafoTocnoco6HOCTE pefle BKAIOYEHHA 38BMCHT OT €0 PETYIHPOBKH.
MezroMy HEOGXOAMMO MPOBEPHTE M, £C/M 2TO HYXHO, OTPETYAMDOBATE BTOT
opubop, DOMbL3yACh cxeMoi, MpHBeAeHHOM Ha pue. 23.3. 3azop MexAy cep-
AETHUKOM 4 1 AKkopeM 3 [pH 3aMKHYTHY KOHTAKTAX Jo/bkeH GHTH He MeHee
0,1 s, [Ipu HEMpABMABHOM 3330pe OTPErYIMPOBATE Ero myTeM moaruba-
HUA OrPaEMYUTENd 5 DOShEMA AKOPA. 3a30p MEXKLY KOHTAKTAMI JO/DREH
6&5rTE 0,4...0,6 MM; IpU HeaGX0AMMOCTH OTPETYIMPOBATE €10 H3MEHEHWEM
BEICOTHI CTOMKH 6 HEMOABIDKHOTD KOHTAKTA,

347



U menswe I

Puc. 23.3. Cxema BrMIOMEHKA NpnGopos Npy perynMpoBKe pene BKAICHEHUA
cTapTepa;
1 — xponmrreiin; 2 — npyxema; 3 — AROPE; 4 — CEPASYHMK; 5 — OrPAaHMTHTENL
NOTBEMA AHODH; & — CTOHKA HETOIBIKHOTO KOHTAKTE; 7 — KOHTDOJIBHAS JAMIIE;
8 — peocrat; K, B, C — ofosEauenya Ha KOPOyCE peIe

Jina onpejenreHyA HANPANKEHHI MOMEHTA 32MHKAHWA M PAasSMEIKAHAA
KOHTAaKTOB cobpaTh cxeMy, Hao6paxKeHHYIO Ha pHc. 23.3.

BrmovaresaeM BEMIOYHTE TOK. PeocTaToM 8 YCTAHOBMTE HAaNpsKEHHME
1...2 B, 2aTeM yBeAWHMBATH €I0 [0 MOMEHTA 3aMBKAHWA KOHTAKTOB, KOLAA
KOHTPOJbHAA JaMIla 7 sarcopuTes, [Io NMOKasaHHMIO BOJETMETpA OIpeje-
JINThH HAOPAKEHHE BRAIOYEHHA pene. YMeHbmasa HanpAxeHre PesCTaToM
A0 MOMEHTA DAIMBIKAHWA KOETAKTOE, KOTAA KOHTPOIEHAA JAMIIA 7 OTACHET,
OOpeIeAMTE IO NMOKA3AHMIO BOALTMETPA HANPAKCHIC BHIKAIOICHUA peie.
HenpsmeeHre BKIOYERNA peie JonkHO OKITE 6...9 B, a BEmoveHns 2...4 B.

[Ipy OTKIOHEHWH OT YHASAHHHX JAHHBEIX M3MEHWTH HATDKCHHE IIDY-
JHHEL 2 TyTeM moarubanug KpoHmTeiiHa 1,

[IpoBEpHTE TAICRE, HE 3aMBIKAET JIH 00MOTKA pene Ha apmMo. i aToro
OTCOSAHHUTE OpoBofa oT 3axuMoB K ¥ C. [IpopofoM, oTcoeINHeHHBM
oT 3axuMa C, mooIepeEo KacaThea 3akumoB K, IIpu MepasHOM pese
JIaMIia 7 He 3aTOpHTCA, IIPH HEHCIIPZBHOM — 3aTODHTCA.

23.3. HewnpaBHOCTH MarHeTo

B mponmecce pemMoHTa MarHeTo (puc. 23.4) mpOBEepHAIOT COCTOSHWE
ero getaneii. [IpOBEPAIOT COCTOAHME CHATOH MOAYMYDTH H KpeIUIEHHE
£e Ha Baly poTopa Kakx oT IPOAONLHEOrC, TaK H NOIEPEIHOrD NepeMeme-
Hytii. [TpoBepsmIOT COCTOAEME KPHINKHA M KPEIUIEHHE AeTarneil IpeprHBaTend.
[Ipz ocMoTpe poTopa 0OPAIAIIT BHUMARHE HA COCTOAEME Peanbhl Ha KoHue
Baja: He 3af[eRajH JIM IOM0ca 33 MAaTHUTOOPOBOAH, B TpancdopMaTope
HAXOZAT BHBOAKLL IIEPEHIHON H BTOpHTHOH o6MOTOK, Obpaman EHMAaHME
HA HX cocTossme. JcMOTPOM YCTEHABIMBAIOT IENI0CTE IOBEPXKHOCTHOH H30-
mAnpE. Q6pamaT BHUMAHME HA COCTOSHAE KOPICa MArHeTo.
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BruapnawT aedeKTH AeTanell AeMOHTHPOBAaHHOTO MarHeto. B potope
MOTYT M3HAMMUBATECA MeHKH Bafaa Nod NOSMKNHUKH. HopMaibHEI pas-
Mep meekx 12,0 MM, JonycTuMel Gea pemonra 11,975 MM. U2HanuBa-
IOTCA TaKoKe IeHKH Bana moA Kysayok. HoOpMaTsHEIH pa3sMep IIeiKH Bana
mo/| kyAawox 8,5 MM, AomycTuMeri Ge3 pemonTa 8,445 MM. 3TH pasMmepH
OIPpEACAAIT MHKDOMETDOM. PazMarHHYHBaHHe poTapa MOXHO OIpEac-
JHTH MarHHToMeTpoM MJA-4. JomycTHMan HaMaTHH9eHHOCTE 220 MkBG
(oIMpeaes IoT o BepXHei MKANe MAarHHTOMeTpa). CPBIB FIH M3HOC peabiel
O] BUHT KPEITEHWA KYTAYKA W HA XBOCTORMKE BANA €O CTOPOHE! IPUBOAA
MOMXHO BLIABHTL TIPH OCMOTpE U MPH MOMOIIY MpoBepPKH HOBLIMH BHHTOM
¥ rafikoil. [IpoBepAT OPAMMKIMHEHHOCTE BATOB.

B TpaHcdopMaTope MOTYT GHTE MANOM MMEKTPOAH, CKBOIHHE TPEIHHEL
B HAPYKHON HAOAMLMH, MEKTPHYeCKHI TpoGoi Moy 66MOTOK, MIOM LIEK.

B xopmyce BCTPEUAIOTCR H3NTOMBEl AalOK KPelLTeHHA MarHeTo, TPelHHEL
M OTKOJB! CTEHOK, 3aXHPH W KOPPO3HA HA MMOBEPXHOCTH MOMIOCHBIX Gam-
MAKOB, M3HOCH HJIH CDHBRI ])8356 E OTBEPCTHHX OOA BMHTHEI KPEILTEHHA
KPRIIIKA MATHETO M B OTBEPCTHAX IO BUHTH KpeIlTeHs1 TpaHehopMaropa,
PezbOy MOKHO MPOBEPHTL HOBHIMH EHHTAMH.

Bo BTyfiKe NOAYMY{TH M3HAIMMBAETCA MITOHOYHAS KaHABKA, HopMase-
Has MHUpPHHA ee 2,5 MM, a AoNycTHMaA He3 peMoHTa 2,6 MM. Habnwaa-
I0TCA TAKKe TOTHYTOCTE WIH MONOMKA IIOBOAKA, TPEIHHE BO BTYIIKE, CPhlB
PeaniH WIH H3HOC CNEeHANEHOH rafiw.

Kphilika MarHeTo MOmKeT HMETE TPEIMHE M OTHOARL Boakiioe 3HayeHKe
HMeeT U3HOC KOHTAKTA NpephBaTe/l. HopMarThHan BHCOTA KOHTAKTA 1 MM,
AonycTHMas 6e3 pemonra 0,6 MM. MoryTt of6ropaTh NOBEDXHOCTH KOHTAK-
TOB, N3HAIMWBATHCA HJIH CPRIBATHCA peabﬁa B OTBEPCTHAX N0 BHHTERL, H3Ha-
INMBATHCSA MATOYHA MOAYIIKHA PHYAra npepusaTtensi. HopManeHo narodaxa
BHICTYNAeT HaJ DOAYIKoH Ha 4,25 MM, AOMYCTHMAs BEICOTA 3 MM. YIpy-
roCTh NMPYKUHE DEYAra NMpepeBaTeNd IPOBePAIOT ZUHAMOMETPOM, NIPH
3TOM OCh ero IoJM%HA BRTE pacnofokeHa B0AL OCH KOHTAKTOR. CHIa AaB-
NEHWA NPYKHHB, M3MEPEHHAA B MOMEHT PA3MHBKAHHA KOHTAKTOB, JODKHA
cocraeaaTs 3...7 H (0,3...0,7 krc},

[lepea ycTaHOBKOH B KOPIYC MAaTHeTo coOpaHHOrO poTOpa OYHINAIOT
HeTKOM eTO MATHUT 0T TOCTOPOHHWY MeTAMIHYecKUX vacTeit. TlopepX-
HOCTB POTOpPA M MEAIOCHBIE GallMaky KOPITyca CMA3bIBAIOT TOHKHM CI0EM
BA3EWHOEOTC Macha, a MOAWWIHYKA NPOMKIBAIOT B GEH3WHE W HAmon-
HAKT X Ha 2/3 ofrema moroctH cvaskod [JMATHM-221, IITHATHUM-201,
JI3158 wri samMeHHTeneM ¥TM (KB).

[TpaBuUneHG cobpaHHOe H OTPEMOHTHPOBAHHOE MATHETO OTBRYAET Cedy-
IOIITM TEXHWIECKHM YCJIOBHAM.

PoTop BpamaeTcA IVTABHO ¥ 6e3 3aefaHuil, IOMepedHOro TepeMelneHHs
poTopa HeT, poACAbHOE NepeMelieHHe (eABa OmMYTHMOe PyKoi) He mpe-
BumaeT 0,006 MM. 3a30p ¥ TOMHOCTRIC PAa3OMKHYTHX KOHTAKTOB NMPEpH-
BaTesia cocTapaseT 0,2...0,35 MM. Kyaauok Ha poTope YCTAHOBIEH TAK, YTO
IPH MOBOPOTE POTODA B HANMPARJIEHHH HOPDMANLHOTO BpAllleHUA OT Heii-
TPaJBHOTO TOJCKEHNMA Ha yrou 8...10° KOHTAKTH NpepHEaTeNd HAXOAATCA
B HAYaJe pasMEIKaHWA, CepAeYHHK TPaHChOPMaTOpa TIOTHG NPHAETaeT
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K NMOAIOCHEIM HaurMakam Kopryca. CHIa JaBAeHHAA OPYXHHK, HIMEPEHHAA
B MOMEHT pa3MEIKAHHA KOHTAKTOR, cocTasaser 3...7 H (0,3...0,7 krc).

[pu pabore MarHeTo B NYCKOBOM pexuMe {250 of6/MEH) B Teye-
Hue 15 ¢ nexpoobpa3oBaAHKE HA TPEXINEKTPOJHOM PAIPSAAHIKE ¢ BOIIYI-
HBEIM 3a30pOM 7 MM BecniepeGotitoe. IIpoBepANT MarHeTO HA Mckpoobpa-
3oBaHHe Ha creHae KHM-968 npu BpameHuH potopa ot pyru. [logmmnHAK
MaTHeT0 HeobXoAWMO MepUOTHTECKH CMasHBaTk. MacneHKH LA CMa3Kyu
B MarHeTo He CTaBAT, TAK KaK TPYAHC NPOKOHTPONHPOBATH KOAHIECTBO
NnoJdapaeMorc Macia, a H3BRITOK ero IPHBOAUT K JaMacAHBaHUIO AeTaned
MAarHeTO H K OpeKPAlleHNIo BEIpafaTHBaHUA TOKA.

23.4, PeMOHT aKKyMynaTopoB

Ha mpenpHaTHAX Mo XpaHeHHI0 M MepepaboTKe 3epHA H B CENBCKOM
x03alicTRe SKCMAYATHPYETCA MHOFO aKKYMYIBITOpPHEX BaTapeif. PeMoHT
AKKYMYAATOPOB B KAKIOM X03IHCTRE He TO3BoMAeT 3QdeKTHBHO UCTIONB30-
BATE AMACHBIE YACTH, AeNAeT PEMOHT AOPOTHM U HHAKOKAYECTBEHHEIM, TAK
KaK [MPH PEMOHTEe aKKYMYAATOPHBIX 6aTapei TpefOyTes COOTBETCTRYOIAA
KZBaJ]H(l)HKaJDIH JEpCoHana, BRCOKAA O0PraimvMadliy peMOHTA B TPAMEHEHNE
COOTBETCTEYIOIErD PEMOHTHOIO O00pYACBaHNA.

Haubonee abdexTunuriii cnocol — nepefasa aKKyMyIATOPHLIX GaTapeait
Ha MYHKTH NeHTPANTHIOBAHHOTO XpaHeHUd U oGCTYRKUBAHHS aKKYMYIATO-
POB. HedcnipaBHOCTH aKKYMYISTOpHEX OaTapeit (TakMe, kaK pa3pymicHHE,
TPeIMHbl ¥ OTCIANBAHHA B 3AMHBOYHON MACTHMKE; HAPYWEHNE NMPOYHOCTH
KPETIEHNA MeX3/IeMeHTHEX CoeAUHeHAH U BRIBOTHEIX KIeMM CO ITTRIPAMH
6apeToK H CBMHLOBEIMH BTYTKAMK KPHILIEK; OTCYTCTBHE WIH TIONOMKA BEIBO-
AHEX KNEMM) YCTPaHMIOT HETIOCPEACTBEHHO Ha IIYHKTe. Batapen, Tpefyio-
IOME CPEIHETO H KAHTAMBHOTD PEMOHTA (pasfopka, 3aMeHa IONOKITEE-
HRIX H OTPHIATEABHEX ITACTHH H CEMapaTopoB, PEMOHT bakos n KPpHRIIIEK
HIM HX 3aMEHA M T. 7I.), IPHHAMAKT Ha CNeNHalbHOM 0OMeHHOM IIYHKTE.

Tunopan TEXHOMOTHYECKAN CXEMA PEMOHTA CTAPTEPHRIX AKKYMYIATOD-
HHIX BaTapeil Ha 6aze sanmacHuX yacTelt npuBeaeHa Ha pye. 23.5.

OCHACTKA AN peMOHTA aKKYMYAATOPHBIX GaTapell BKAWOYALT KOM-
TUIEKT NMPHCIIOCOBAEHHH M HHCTPYMEHTa ANA pa3bopHo-cOOpoYHBIX patoT.
Bo BpeMA NpefBapHTENbHOH ZedeKTalyy NPOREPAIOT COCTOARNE OaKa, KPhi-
IIeK 3ATMBOYHOH MaCTHKH, MPOYHOCTE KPeTUIeHHA MeX3AEMEHTHEIX COeH-
HeHHf BEIBOAHEIX KIeMM €O ITHPAMM 6apeToK ¥ CBHHLOBHIMH BTYIKAMHA
KPHIIEK, BEIABAAIOT MeMEHTH OaTapel, HMEIMHe KOPOTKHE 3aMEIKAHHS,
ONpeAeIIAIT HAMMYME M KOHIEHTPALHIO AMCKTPOIHTA, 3 TAKKE BHOPAKOBEI-
BAKOT HETDIHBIE AETAAH.

B npouecce rpejBapHTebHOR AeQeKTAUMH ONPEAENAOT BUA ¥ 00beM
peMoHTa. Pa3bopky 6aTaped HAMMHAIGT C BHICBEPIHBAHMA BHBOIHHIX
KIeMM U MeX3JleMeHTHHYX coeAHHEeHUWH, 3aTeM pajorpeBaloT M YIAIAIOT
MAaCTHKY € NOBEPXHOCTH OaTapeu. CHATYI0O MACTHKY cOBMPANOT B ALIMK ANIA
HOBTOPHOTO HCNOJIBL3OBAHHA NOCAe HedTpanusalHy B 2...3 %-HOM pac-
TEOPE HIEN0MHA AIH COAbL.
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TpOAYKITIY

MEKTPOJINTA

Puc. 23.5. TEXHONOTHYECKAA CXEMA PEMONTA CTAPTEPHLIX

BKKYMYNATOpPHbIX GaTapei

Tpu moMOIMM CHEMHMUKA CHHMAIT KDHINKH ¢ 0aKa aKKyMyAATOpHOMH
6aTaped, BBIHMMAIT MeMEHTH M YCTAHABIHBAIOT HX HAKIOHHO Ha Gax
Ha 1...1,5 MHH, YTOOBI CTEKNH OCTATKH 3AEKTPONMTA. 3aTeM NPOBOAAT Mped-
BAPHTEABHYIC fledeKTalTHIO IAacTHH MOMYONoKOR M YTOUHAIT BUA H 06heM
pemonTa. IIpa BEINAAAHIH AKTHBHOH MACCH, TIOJIOMKE PerIeTox, CIIONHO
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cynudaTaHMH NOBEPXHOCTH IAACTHH MOAyGIOkH BrGpakoRwBawT. [locne
3TOroc YCTAHABAMBAIOT 3JeMeHTH B 0akK, 3aJHBAIT AHCTHWLIMPOBAHHOM
BoJoit U CTABAT HA 3ADALKY HOPMAMEHEIM TOKOM B TedeHMe 16...20 u.

YpoBeHb BOZH B 6aKe AKKYMYAATOPHOM OaTaped AomKeH OwITh Ha 5, ..
10 MM BHIIE IDTACTHH 21eMeHTa. Ecan 6aK MMEeT Teqdh, 3apsaaKy MpOBOAST
B APYroM ucrpaBHoM Oake. [Tocie 3apAaxy W3 6aTaped CIHBalOT JNEKTPO-
JIMT, HABNEKAKIOT SeMeHTH H3 Gaka v pasbuparoT Ha noaybaokH, npeasa-
PHTEIRHO YAANHE N3 JIEMEHTA CETIAPATODR M MPEAOXPAHHTEILHRE ITMTKH.

[Moay6noky 3apKeHHHX OTPHLATENILHHX TUIACTHH CPa3y Iocje pas-
6OpKM MOMELUAIOT B BAHHY ¢ BOAOH, YTGOH NpeJoXpaHHTh HX OT OKHCIE-
HUS KUCHIOPOAOM BO3AYXa. [IpefloXPAHUTENbHHE IUTKH M CETAPATOPE
M3 MHKPOTOPHCTOH MAACTMACCH M MUKpPOMOPUCTOTO 360HHTA, eClIH HeT
OTAOMOE, TPEINHH U CKBO3HHIX OTBEPCTHEH, HCMONBIYIOT NOBTOPHO,

JepeEAHHEE cenapaTopH MOBTOPHO HE HCIIOAB3YIOT, TaK KaK STO MGXET
TMPHUEECTH K MpexkAeBpeMeHHOMY BRIX0TY aKKYMyAATopa U3 cTpod. Ilomy-
6AOKHM OTPULIATENRHER IUIACTHH BHIGPAKOBRIBAIOT MPH CICAYHIDIX ITOBDEE
JEHMAX: CAOMe OJHOH N3 KpOMOK, KopoDAeHHH, eclH cTpaia npoTHba boee
3 MM; CKBO3HHIX TPEIIHHAX Ha JecATH H Gonee s9efikaxX B pasHHX MecTax
WIH Ha OATH A4efikaxX pAAOM; CKBO3HOM BEIKPAIIHBAHHM AKTHEHOH Macchl
H3 [IATH d9eeK; BhKPAINBdHHH AKTHEHOMH MacChl M3 IIATH A9EEK; BHKPAIIH-
BAHWH aKTHBHOH MACCHI 07 YIIKOM M3 ABYX W OoJee smeek; CyandaTaLum
ToBEpXHOCTeH IWIacTHH Goee yeM Ha 20 Y%.

[IpH OTCYTCTBMU BRIGPAKOBOTHEY JedeKTOR NOTYSI0KH OTPULIATENLHELIR
TAACTHH MPOMEIBAKGT BOAOH B TedeHHe 25...30 MMH. [TpoMuITEIH momyBmrox
OTPHLIATEABHEIX INACTHH Pa3fvpaloT, VAATHE H3 MOCTHKA 6apeTKH TOAHBIE
K COOpKE ITACTHHE, a TaloKe ILIACTHHE, TpefyioMe peMOHTa.

Kax mpaBiiio, Bo BPpeMA IKCIUTyaTauWu faTapeH aKTUBHAA Macca oTpH-
UATEILHEX TUACTHH pasbyxaer, v CTABHMTE TAKYIO ILIACTHHY B AKKyMYJLS-
TOP HeAB3sd, TaK KaK oHa GHICTPO BHAJAET U3 CTPOA OpH paboTe akKyMy-
JASTOpa. B CBA3ZM € 5TMM OTpHUATENLHEIE THACTHHE ollpeccoBHBaloT. [Tox
npecc YCTAHABTHBACT CTONKY M3 4...9 MNacTHH ¢ 6pe3eHTOBLIMY H MeTaN-
AHYECKUMH TPORAANKAME MeXTy TAACTHHAMY H OIPECCOBRIBAIOT YCHANEM
300...350 H B Tegenve 30 c. [Mocne onpeccoBKY [IaCTHHE IOBTODHO TPO-
MBIBAOT M CYWIAT py TeMnepatype 15...25 °C,

JomycraeTes OTIPABAATL Ha CHOPKY IIACTHHE CPasy ke Nocae MOHKH
6e3 cylIKY, ecny oHHM 6YAYT UCMOAB3OBAaHE Ha ¢Bopke He MosgHee cle-
AVIOIIMX CYTOK. B cmydae GOABMOre pazorpepa MAACTHHH MPH CYIIKE
BO H3DeXaHHe pacTPeCKMEBaHHA NOMENAIOT e€ Ha 1...2 MAH B XONOJHYIO
BOZY W BHOBb BHICYIWMBAOT. TogHpe noay6a0KH OTPUUATENBHEIX MAACTHUH
HAalIPaBAAKT Ha I'.'GOPKY, d Ha NAACTHHH C YKOPOYIEHHBIM WJIH O0TIOMaHHRIM
YIIKOM HATAMEAIOT YInKe. [locae 3Toro NAacTHHE HATPARAAIOT Ha cHOpKY.

[Moay6a0KN NOAOKATEAHEIX IVTACTHH BHGPAKOBHEAIOT IPH CIEAYIOUINE
NOBpeXACHWIN: Pa3pyLIeHHH pelleTKH; cloMe ofHO U3 KPOMOK; IIKPHHe
KPOMOK MeHee 1 MM; KopofGAeHWH MMAACTHH, &Y cTpeNa npordba fonee
3 mmM; pazbyxaHiH akTWBHOM Maces! Goaee 0,5 MM 1o TommmHe W Gonee 20 %
MO MOBEPXHOCTH ILTACTHH; CHBO3HEIX TPEUIHHAX HAa BOCEMH H Oonee ayeii-
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Kax B pA3HKIX MECTAX H/TH Ha YeTHIPeX AdeHkax panoM; CKEO3IHOM BRIKDALTH-
BaHWH aKTHBHOH Macchl M3 TpeX Adeek WIM H3 OAHOH sdefky noJ yuKoM
IIACTUHE; cynbdaTaiul Sosee 20 % NOBEpXHOCTH IACTUHEL, HISNYIIEHUN
U ITY3BIPEHMM AKTURHOH MACCE HA myGuHy Gonee 0,5 MM U HA TOBEDPYHO-
CTH IWIACTHHH, COCTARAIIomeii Oonee 20 % obmeii IOBEPXHOCTH.

[Noay6nokn, ToAHEIE K COOPKe M HYXIalOIIHecA B PeMOHTE, [IPOMBI-
BaKT BOAOH B TeyeHme 25...30 muH, [TokopobneHHBe MACTHHEBI IIPABAT
BO BAAXHOM H 3apMXEHHOM COCTOAHHMH HENOCPEACTBEHHO IIOCIe MOHKH.
[Tepex npaBkoi Mexay KOKIOH NapoH IUIACTHH NPOKIAARBAIOT MeTaJUI-
YyecKHe MPOKITALKH TOMUHHOM 5...7 MM, cOGHPAIST CTONKY H3 4...9 MAACTHH
U BHIMIPARISIIOT NIOA OpeccoM ¢ yemmeM 350...500 H. Yeuwme npeccoBaHMi
YHETWIHRAIOT MOCTETIEHHO €O CKOPOCTREO He Bonee 0,5 T/MHH W BBLASDHAG-
RAKIT CTOMKH NAACTHH oA AasaeHHeMm 350...500 H » Tevenue 30...40 c.

[Mocse BHINpapAeHHA TUIACTHHEL BHOBL [IPOMBIBAIOT, CYlIIAT H Hallpab-
nawT Ha cBopry. Ha NAAcTHHH ¢ OTIOMAHHBIMH HIH YKOpOUYeHHHMH
YIIKAMH HANANBAWT yIuku. Baky, KPRIMKH H DPODKY NPOMBIBAIOT; IpHU
3TOM HaJIMTHe IUTaMa BHyTpH Oaka He gonyckaercs. [Tocre NpoMBIBKY HaKi
CyIIaT MpH TeMmepaType 15...20 °C B Te9eHye 3...4 1.

TpemuHH B 360HUTOBRIX HaKax 3afeNbIBAIOT KIeeM Ha OCHOBE 3MOK-
CHZHOMH CMOJH, MocAe Yero 6aK NPOBEPAIOT HA SAEKTPOHENPOHH1AEMOCTS,
BHOBB [IPOMEIBAIOT M CYIMIAT.

CenmapaTopH H3 MPKpONGpPHCTOro s00HATA U MHKPOITODHCTOH TUTACT-
MACCH ¥ NMpefoXpaHHUTENbHHEE MUTKH, He UMellnye CKBO3IHBIX OTBEp-
CTHi, OTKOOB M TPEIUH AMHHO# Godee 10 MM, TTPOMBIBAOT THCTON Bogolt
B TeucHue 10...15 MUH, OYMINAOT OT CYih($aTa CEMHLE, 3 HE HANPABIACMEIC
HENOCPEACTBEHHO Ha cBOpKy NpoCcyHBAIOT.

[Tpu cHopHe 3MEMEHTa He ZOMycKaeTcd KOMIIEKTORATE BOCCTAHORIEH-
HEIe MXH GRIBIIHE B SKCIUTYATAIMH IVIACTHHBEL B OIHH NTOAYOJIOK ¢ HOBHIMH,
TaK KaK HOBHE IUTACTHHH MMEeIOT S0Mee BEICOKIH IOTEHIMAN ¥ OVAYT BEIXO-
JHTb U3 cTposd GHCTpee.

JlpeBecHBI WIMoH (CemapaTophl), NOCTYTIAKIIHA BMECTe C 3alacHBIMM
YACTAMHM K aKKYMYJIATOPAM, B XHMU4YeckH HeofpaboTaHHOM BUAe Be TIpH-
MeHswT. [llnoH nogeepracT MencYeH o B 4...6 %-HOM pacTROpe INelo9H
mAoTHOCTER 1,04...1,06 r/em3, llenovenne mnoHa XBOHHEIX MOpoA (Keap,
COCHA) HPOBGAAT ITpH TeMmepaType 90...100 °C B Tewenue 9...12 4, a mmoHa
JNHCTBEHHEIXK Topod (oaBXa) — TpY TeMnepaType 60...70 °C b TeueHHe 6 1;
HOpM 3TOM 49€pe3 KDKARE 3 4 mepeMellHBAIOT pacTBOp enodau., Byprii neer
MNoHAa ¥ OTCYTCTBHE HA HEM CBETABIX ILITEH H XIWIOK CBAAETEALCTBYIOT
0 KOHLE BEIIIEJAAYHBAHMHA.

[locne BHIENAYHBAHMA INOH MPOMEIBAIOT B Boge B TedeHHe 10...12 4,
MpomuTHilt mnoH ofpabaTHRAIOT PACTBOPOM CEPHOH AKKYMYASTOPHOM
KHCJIOTH IUIoTHOCTEI0 1,05...1,08 r/cM? npy TeMnepaType He BHe 49 °C
B TeueHHe 8...16 4; NpH 3ToM off OKOHUAHMK 0BPaBOTKH CYANT 1O HEeNTOMY
URBETY MIIOHA ¥ OTCYTCTEHIO GYPEIX MTATEH M AMUAOK.

Mocne oBpaBoTHA CENApaTOPH eme pa3 IPOMHWBAKT BOJAOH B TeYeHHE
6...8 9 ¥ NpOBANMBAT TIEpe] TOCTYNNeHUEM Ha COOPKY B TedeHHe 24 4.
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XpaHuTE AepeBAHHNE cenmapaTopl Ao 10 Anedt HeoOXoAMMO NMOA RIAMK-
HEIM XOQJACTOM, a 60}188 AMHTEALHDE BPEMHA — B 3JEKTPOANTE TUIOTHOCTRIO
1,05...1,08 r/cm3.

[oapoBHYI0 TEXHOAGIHIO NPHTOTOBICHHA AUCTHWINUPOBAHHOHA BOJR,
JMEKTPOTHTA H 3AMTHBOYHOH MacTHKH, a TAKOKe OTAHBKY MeXeMEeHTHHER
cOeAMHEeHUH HapeTOK M BHBOAHEIX KIEMM NPHMROAAT B A1660Me TeXHONOTH-
YecKUX KAPT Ha PEMOHT aKKYMYNATODOB.

CofipaHHBle aKKyMYNIATOPHE Nocke PeMOHTE 3aIHBAKT 3MeKTROAHTOM
IWIOTHOCTHIO 1,27...1,28 r/cM®, a HOBY10 farapero — C y4eTOM KAMMaTHIe-
CKOTO paifoHa, rAe SKCTyaTHpyeTca OaTapes,

TemnepaTypa MIeKTPOIMTA, 3AIHBAEMOr0 B AKKYMYJLATOPHBIE DaTapeH,
He gomxHa npeseinarts 25 °C. Hosrie Hesapmkennsie Hatapen u Barapen,
cofpaHHEe H3 CYXUX IUIACTHH M CeNapaTopoB, BELACPXKHUBAKT B TeueHHe
4...6 1, 9TO6GH 37eKTPONTHT BITHTANCA B MOPH AKTHEHOMH MacCcH TAacTHH,
4 HOBHIE CYyX03apMKeHHEE HaTapen BEHASDKHBANT B TeUeHHE 3 9. AKKY-
MYAATOpHEE GaTaped Mocle TEKYIere U cpefHero peMoHTOB, 4 TaKke
HaTapeH, NogBepraeMele JecyALdaTanMoOHHOMY LMKITY, MOXHO HANPARIATh
Ha 3apsAaxy cpasy e NoCke 3UIHBKY JEKTPOJHTA.

Mocne 3aNMBKH AEKTPOJHTA H BEAEPKKH NPOBOJAT 3apAAKY HOp-
MAJIBHEM (ZUI1 AAHHOI'O THIA AKKYMYJIFTOPA) 3apAJHEM TOKOM B TeYCHHE
16...20 1. B mpouecce 3apAaky HeoGROIHMO CefHTh, 9TOOK cHAA 3apAj-
HoTO Toka GhUIa MMOCTOAHHOM, M Yeped Kaxasle 2...3 4 U3MepATh TeMIepa-
TYPY JIKTPOIHTA H €r0 IVIOTHOCTE. ECIIN B poliecce aapAIKy TEMIIEPATYPa
BACKTPONMTA JOCTHTHET 45 °C, HeoOX0AUMO YMEHEIIMTE CIUTY 3apPAAHOTO
TOKA B JBA pa3a MAM NpepBaTh 3apAAKY Ha BpeMs, HeoGXoAnMoe AMd CHH-
MeHHA TEMIIepaTyphl 4o 30 °C.

3apagKy aKKyMYIATOPHEIX DaTapeil BeZyT AC TeX IIOp, NMOKa He HacTy-
maeT oOMILHOE raioBhIJIENeHHE («I{HHEHHE» BJIBKTPOJI'HTE], d HallpAXKEHHe
H IUIOTHOCTE SJEKTPONATA He OYAYT MOCTOAHHKIMK B TedeHne 3 4. B xoHne
3APAIKH OTIPeeNAloT IUIOTHOCTE 3NeKTPOJIHTA B COOTBETCTBHAN ¢ o6mumu
PEKOMEHAAAAMH A/19 AAHHOTO KIMMaTHIecKoro paHoHa.

23.5. MpaBuna 6e30MacHOCTIA NPH peMOHTE aBTOTPAKTOPHOTO
anexTpoobopynoBanun

PeMOHT ABTOTPAKTOPHOIO AMEKTPOOBOPYAOBAHUA AHATOTHYEH PEMOHTY
CHAOBOTO. [T03TOMY BCe NOACKEHIT OXPAHH TPYAA, MpHB&IeHHEIE BRILIE,
IIPMMEHNMH A B JaHHOM ciydae. Ho, kpoMme 3ToOro, caeiyeT yIUTHBATH
OYeHB BBICOKOE HAMPSKEHME B CHCTEME 3MHTAHMS, 4TC TpebyeT npu
ee PEMOHTE W PErYIMPORKe COBMIOAATE GCOBYIO OCTOPOXKHOCTD.

Ocobyio OCTOPOXHOCTb HEGHXOAMMO TaloKe cODMIOAATE IPH PETYAHPOB-
KaX ¥ Hamajkax anekTpoofopyAoBaHMA Ha pabOoTAaIGIIMX ABHIATENAX BHY-
TPEeHHEr0 CTOPAHHA, YIHTHBAA TOBKIMEHHYIO NOXAPOOIACHOCTh H3-3a HAJH-
YHA Napos roprdero, ollaCcHOCTh OT BPalatoInRCd yacTed U T. IL
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MpakTHyecKre 3aHATHA

Janarie 3.1. MCRITAHMA M PETYAHPOBKA MarHWTHRIX TTycKaTenei

ObopynaosarHe n npaBoprl, Herounnk Tpexdaznoro roxa, Markermanii mycka-
Tenk. MeraoMmerp Ha 500 B. TaSopaTtopAnii asTotpancdopmaTtop JIATP wmi PHO.
BomeTMeTp Ha 300 B. JuHamoMeTp. KoHTponbHaA mamma. [lanHpocHas Gymara.
Mepnas nuHeiixa. CoefMHHTENEHEE IPOBOAA.

Topaaok BHIOOARCHAA patoTnl, M3MepaioT CONPOTHRAPHHE HAOALMY NyCKaTeN
MEXIY BROAOM M BHIXOHOM KarkAo#H $Gassl ¥ K&KA0Te [0/I0ca BCIOMOTaTeNbHBIX KOH-
TAKTOB [IPH PAROMKHYTBIE KOHTAKTAK, MEXAY COCEAHHMH IOMHCAMH [IPH 3AMKHYTHIX
KOHTaKTaX, MEKAY KOKYXOM H BCEMH TOKOBEIYILIMMH JacTAMH. Bromovaror mycka-
Teflh B CeTh. MIMepdAoT HalpkeHWe BTATHBANHNA U OTIYCKAHUA dKOpA. MaMepAioT
3HAYEHHA PACTBOPOB H IPOBANOR KOHTAKTOB ITyckaTend. OnpefeiqoT HadambHoe
H KOHETHOE HAMATHE KOHTAKTOB ITYCKATENA.

Jausrne 3.2. MenuTanua TpancdopMaTopa [ocie peMoHTa

O6opygoBaame A npuGopsl. Crnoeoii TpaAchopMaTop. MeraoMmeTp Ha 2500 B.
Henerratearnei annapat AH-80, Mocr moctoArmaro Toka P-329, BoowtMerp Ha 100 B.
AMIiepMeTprl Ha 1 ¥ 5 A, CoeMHHTeIbHE e IpOBOLA.

TMopApck BRMoIHeRNs pafoTsl. [IpoRecTH BHEHI 0CMOTD TpaHcgopMaTopa.
3anmucaTh £ro NACTIOPTHRE JaHHEE. BRIIOTHUTL KOHTPOMEHRE HCTTEITAHWA TPAHC-
topmaropa {N3MEPEHHE COMPOTHBAEHUA MIOAANMH 05MOTOK, H3MEDEHHE COLPO-
TURNEHHA 0OMOTOR MOCTOAHHOMY TOKY, HCNETAHUA 3MeKTpHTeckol NpOuHOCTH
TpaHchOpMaTOPHOrG MACNa, HaMepeHME CUIILL TOKA U TOTEPh XONOCTOTO X044, TIPo-
pepKa KoxpPHLHenTa TpauchOPMALMHE HA BCEX OTBETBASHHAX $as, IpoBe pKa FPYILIL
coeMHERRA 06MOTOK, M3MepeHHe HANPsDKeAAd U TICTEPs KOPOTKOTO 3aMEIKAHMA,
WCITRITAHHE mem‘p}meci(oﬁ MPHHAMCTH HAOAAIWH, HCMLITAHAC 68!{'3 ‘I‘paﬂcpra-
Topa). CAenaTh 3aKTE0UEHRE 0 COCTORHHH TPaHCHOPMATOPa.

3angrye 3.3, OnpegesieHHe MAPKHPOBKH BHEBOAOB O0OMOTKH TPEX(hazHOTO a¢HH-
XPOHHOrO AAEKTDOABHIATENA

ObopyacBarHe H NpHGopEl. McToTHHK NepeMeHHOT0 Toka. TpexbasHult acHH-
XPOHHHH 3JMEKTPOIBUTATENL MONIHOCTLIO J0 4 KBT ¢ yTpayeHHOH MapKHPOBKOKR
BHBOAOB 08MoTok. Bonrrmerprr Ha 250 B (3 mrT.). KonTponsHan 1ama HakaMBaHMA.
CoeTHHMTEBHEIE TIPOBOAA.

ITopAACK BHMOAHEHHA paboTHL ¥ peMOHTHPYEMOTO MICKTPOABHTATELA BHITOA-
HHTE MOTAPHYH KAACCHOHKALIHID BEIBOAOE DOMOTKH ¢ TOMOIIEIO JIAMITEL TUTH BONE-
TMeTpa. 3aTEM OAHMM Ha crocefon (TpaHcdopmManmH, MoIGopd WM OTKPETOTO TRE-
YTOABHHMKA) ONPEAEINTE HAYAAA H KOHI BRBOZOE (a3 00MOTHH 3/1€KTPOSBHIATE .

3amATHe 3.4. BuABAeHMe HEHCPABHOCTEH B ABIOTPAKTOPHOM aneKTpoocbopy-
AOBAHUU

OGopyaosanHe B HpASOpPLL. CTeHA A4 0TIpejeneHAA HEHCIPaBHOCTEH B OEKTPO-
cBopyoBaHHuM apToMobineil, TpakTopos u komBaiinob.

IlopsAoK BMOOAHeHHA paboTel. [ToAkIoduTh aaeKTpoobopyioBpanne (aBTo-
mobma, Tpaxkropa wir kombaiina) k crengy. OrpaforaTe OpANOK OOHAPYKEHA
KOPOTHOTO 3aMEIKAHHA W 0GPEBA B 3/IEKTPHYIECKUX LIETHX ARTOTPAKTOPHOIO BACKTPO-
ofopygosanrst. JIpoBEpHTE HCNPABHOCTE 3apAAHBIX LeleH aBTOMOORIA, TPAaKTOpd
Wi koMbatiHa.

3augrne 3.5. Aedextanusa acCHHIPOHHOTG MEKTPOIRUCATENS IPH PEMONTE

Obopysosanue n npubopel. MetogHuk Tpexdasnoro Toka. MeraoMMerp
Ha 500 B. Anmmapars CM-1, B2, EN-10 roru [TO. llltanurenmppryas. Habop mymoz.
IMpucnocobnerne KM-1223, CoeAMHWTENRHBIE POBOAA.
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Mopagok BrmonHensd paborsl, OCMOTPETDh 3IEXKTPOABUTATENL M 3AIMCATE €1
MACTIOPTHEIE AAHHELE, [TpoBecTH ZedeKTALHIC AN KTPOABRHTATEA A0 pasbopiH. Paszo-
6paTh 31eKTpOABUraTeNb. BEITOIHUTE AederTaluo aNeKTPOIBHTATENA MOCTEe pas3-
6oprH. CHATE BCE HEOOXOZHMEIE ZaHHHE 31 MITOTOBACHHA 0OMOTKH (THIT 06MOTEH,
oOMOTOYHEE AaHHKe, rabapUTHHE pasMePH KATYMeK), BRYSPTUTE PasBepHYTYIO
cxemy obMOTHR. 3anoAHUTh Ae(EKTOHOYHYIO BEJOMOCTE.

KontponbHbie BONpochl W 3afaHKA

1. TlepeunciMTe ONEpAIMM TEKYINETO PEMOHTA BIEKTPOABHTATENEH.

2. Kax ocyTiecTRAAIGT 0MEPALIMH NPOTTMTKY M CYINKH 08MOTOK MEeKTPOABHTaTE e H?

3. Kaxosa nocnegosarensHOCTh pa3bopru u cbopru Tpancdopmaropa?

4, Kax onpeAe/NTE CTelleHE H3HOCA U3O/ALMH TpaHcdopmaTopa?

5. MepeuncauTe OcHOBHEIE TpefoRaHHA K TPAHCHOPMATOPHOMY MACHY.

6. Tlepe HCAHTE BHAR W TPUTHHE XapaKTe pHEX OB AeHHH IyCKOROH M 3aIT-
Ho# annapaTyph HanpsbxeHHem 4o 1000 B.

7. MepedyenHTe oMSpAaIii OPH peMOHTe MATHUTHRX TyckaTenel.

8. Kak npoBepHTL HCIpaBHOCTE Auoga? 9. Kaxie HeHcTIpaBHOCTH BCTPEYaOTCA

¥ KMCTOTHRIX AKKYMYIHTOPOR?
10. KaxuM A0/DKHO OBTh CONPOTHEAEHME HAQUFALHH MEKTPONPOBOI0K?



lpunomenue 1

JonycTuMan AANTENBHOCTL NPOCTOCE TEXHOMOTUMEIKHX NWHKHA

H YAieNbHblil HeLOBBINYCK NPOAYKIHM

TeXHOIOTHEECKHI nponece Aonycraman | VaensAsii ReTo-
AJUTEALHOCTE | BBITYCK OCHOB-
IMPOCTOH TeX- | HOH OpoAYKoHA
HOIOTHIECKOH | O, OTHOCHTENR-
JIHHHM T, 4 HEIE eAHHHIb]
Moaounse npednpuamus
AceHne 1,5 0,07
INoeune 3,0 0.4
Kopmnenne 3,0 0,03
OfecneueHie HOPMATHBHOTO MUKPOKIHMATA 1,5 0,02
TNMeperaxan ofipaboTka MonoKa 3,0 0,035
Tlpednpurmua no omMKOPMY KPYRHO20 POZ@IO0Z0 CKOMA
Kopunenne 3,5 0,01
Toenne 3,0 0,015
Ofecnevesre HOPMATHEHOTO MHKPOK/IMMATA 3,5 0,01
Cauncaodueckue npednpurmusn (omxops ceurell)
Kopunenue 4,0 0,025
Tloenne 3.0 0,030
ObecneveHe HOPMATHEHOMO MMKPOKIFMATA NIPH TeMITepaType HAPYKHOTO Boaayxa, °C:
0.+ 12 6,0 3,01
13...20 3,0 0,025
-20..1 Ymepb orcyT-
CTBYET
Azpeézam ABM
IpHroToRneHKHe BHTAMHHHOM MYKH | 31,5 0,1

Tennuya (ofecneyertie MUKDOKRUIMAMA)

BripammBaHne pacTeHWH NpH TEMIIEpaType HAPYKHOTO BO3TyXa
(B THCAHTEJE — OTYPIE, TOMATSH!; B 3HaMeHaTeAe — 3eIeHHBE KYABTYPEL), “C:

-35...-20 4/7 0,05/0,05
-15...-5 7/12 0,05/0,003
0 9/— 0,002/0
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