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INPEANCJIOBHUE

[TonroroBka CTyIEHTOB OakajlaBpoB JIHOOOTO  HMHXXEHEPHOTO  MpOoduiis
npeaycMaTpUBaeT 3yyeHue JUCIUIUTNHBL "MHXkeHepHas KoMIbloTepHas Tpaduxa'.
JlanHoe y4eOHO-METOAMYECKOe IMOCOoOMe MpeJHA3HAUYEHO MJiA CTYIACHTOB IEPBOTrO
Kypca MHXEHEPHBIX HanpasiieHun Y ul'y.

Baxxno#t cocraBnstomelt npodeCCHOHANIBHOW ~ KOMIETEHTHOCTH WHXXEHEpa
SBJISICTCSI YMEHUE BOCIPUHUMATH, TOHUMATh Tpaduueckrue TOKYMEHTBI pPa3HOTO
Ha3HAYCHUSI.

HeoOxomauMocTs  co3aaHus MAHHOTO T1OCOOMS BbI3BaHa  OOJIBIINMU
TPYJIHOCTSIMHU, CBSI3AHHBIMHU C TEM, YTO B IIIKOJAX B HACTOSAIIEE BpPEeMsl HE BEAETCS
OpeIMeT 4YepueHue u CTYJIGHTBl ~ COBEpPIIEHHO HE TOJrOTOBIEHBI K
POCTPAHCTBEHHOMY BOCIPHUATHUIO TMPEIMETOB, 00BEKTOB, ¢GopMm. Kpome Toro,
CTYJCHTBI IIEPBOTO Kypca 00J1a1at0T C1abbIMu rpad)MIeCKUMH HAaBBIKAMH.

B nanHOM y4eOHO-METOJUYECKOM IOCOOMH  paccMaTpPUBAIOTCS  CXEMBbI
AIEKTPUUYECKUE NPUHIUNHATbHBIE. Ucnonb3oBanue cneuu(puK  Takoi
KOHCTPYKTOPCKOM JOKyMEHTauuu TpeOyeTrcs Tpu MPOSKTUPOBAHMU U paboTe
AJIEKTPUYECKUX CTaHIMM, TPU  PEMOHTE OOBEKTOB PaA3JIMUYHOTO HA3HAUYCHUSI.
KowmmnbrorepHas rpaduka sBIsSeTCS dJIEMEHTApHBIM BBEJICHHUEM B KOMITBIOTEPHYIO
WHXXEHEPHYIO rpaduky.

Y4eOHo-MeToIMuecKoe mocoOre HaMpaBiIeHo Ha (HOPMUPOBAHKE Y yUaLTUXCS,
00yyYaroIMXCcsl N0 UHKEHEPHBIM HAIIPABICHUAM TAaKUX KOMIIETEHIIUN KaK:

- BIIQJIETh KyJIbTYpPOI MBIIUICHUS, CIOCOOHOCTHIO K OOIIIEHHUIO, aHATU3Y,

BOCHIPHUATHIO WH(OPMAIH, TOCTAHOBKE II€JIU U BHIOOPY MyTel €€ JOCTHIKEHUS
(OK-1);

- CIOCOOHOCTH OPraHU30BaTh CBOIO PA0OTY paiu JOCTHKECHUSI TIOCTABIICHHBIX 1IETICH;
FOTOBHOCTH K UCIIOJIb30BAHUIO MHHOBAIIMOHHBIX ujien (OK-6);

- CTPEMUTBCS K CAaMOPA3BUTHIO, MOBBIIICHUIO CBOEH KBaNU(UKALMA U MacTEpCTBa,
npuoOpeTaTh HOBBIE 3HAHUS B OOJACTH TEXHUKM M TEXHOJOTHH, MAaT€MAaTHKH,
€CTECTBEHHBIX, T'YMAHUTAPHBIX, COL[UAIBHBIX U 3KOHOMHYECKUX Hayk (OK-7);

- crocoOHOCTh paboTaTh camoctoaTensHo (OK-8);
- CIOCOOHOCTH K To3HaBarenbHou AestenbHocTr (OK-10);

- CIIOCOOHOCTH p33pa6aTI>IBaTb M UCIIOJIB30BaTh Fpa(l)I/ILICCKYIO JOKYMCHTAIUIO
(TIK-2);



- CITIOCOOHOCTH TPUHUMATh YUACTHE B MHKEHEPHBIX Pa3padOTKax CPEIHEr0 YPOBHSI
CI0XHOCTHU B cocTaBe KojuiekTuna (11K-3).

- 000CHOBBIBATh NMPUHUMAEMbIC MPOCKTHBIC PEIICHHS, OCYIICCTBIATh IMOUCK U
BBITMOJTHATh JKCIICPUMEHTBI 110 TPOBEPKE WX KOPPEKTHOCTH MU 3(PPEKTUBHOCTH
(ITK-6);

- FOTOBUTH IIPE3CHTALMH, HAYYHO-TEXHUYECKUE OTYETHl II0 pe3ysbTaram
BBINIOJIHEHHON pPaboThl, OQOpPMIISTh PE3ysbTaThl MCCIEAOBAHUI B BHJE CTAaT€d U
JOKJIa/IOB Ha HAy4yHO- TeXHUYecKux kKoHpepenuusax (I1K-7).

- yMeTb paboTaTh C HAy4YHO-TEXHUYECKOW HH(OpMAaIHei, yMeTh HCIOJIb30BaTh
OTEUECTBEHHbIH M 3apyOeXHBbId ONBIT B NPO(PECCHOHANBHON J1€ATENbHOCTH,
CUCTEMATHU3UpPOBaTh U 0000maTh HMH(OPMALMIO IO HCIOJIB30BAHUIO PECYPCOB
npousBojictBa (I1K-6);

- y4acTBOBaThb B pPa3pabOTKe TEXHOJOIMYECKHUX IMPOEKTOB B COCTABE aBTOPCKOIO
kosuiektuBa (I1K-10);

- HCHOJIb30BaTh COBPEMEHHBIE CUCTEMBI ABTOMATHU3WPOBAHHOTO MPOECKTUPOBAHUS
(TIK-11);

B ydeOHO-MeTOIMYECKOM MOCOOMH TMpeACTaBiI€Ha TEPMHUHOJIOTHS, JaHBI
OCHOBHBIE  ONPEACIICHUH, NPEACTABICH MaTepual 1O BBIIOJHEHUIO CXEM
JIEKTPUYECKUX MPUHUUIIAAIBHBIX, YTO BaXKHO I U3YyYECHUSA JAHHOW JUCLUILIAHBI
CTylleHTaM InepBoro Kkypca. CHCTEMHO WH3J0KE€H NOAXOJ K HW3YUYEHHUIO TEMBI.
Marepranm UM3JI0KEH IOCIEAOBATEIbHO, B COOTBETCTBUM C HOPMAaTUBHBIMU
JoKyMeHTaMu  rocyaapctBeHHbIX cTannaptoB ECKJl. B mocobue BkiroueHa
HeoOxoaumasi HH(pOpMAaIHs sl BHIIOJHEHUS! MHIMBUYaTbHBIX 3aJaHH, BAPUAHTHI
KOTOpBIX TpenacTaBiieHbl B mnocoOuu. [IpuBenensl mpumepbl uX oQOpMIIEHUS U
BBIITOJIHEHUSL.

Hcnonp30BaHue MAAHHOTO IIOCOOMSI MOMOraeT CTyAEHTaM B IPUOOpPETEHUU
HaBBIKOB I10 BBIIIOJIHEHUIO Tpaduyeckux padOT U YMEHUE OPUEHTUPOBATHCS B
ydyeOHMKax M JApyroil Hay4yHOW JUTepaType, KOTOpbI€ HAIMCaHbl CIOKHBIM
A3BIKOM U HE BCET/1A MIOHSTHBI.

B pabote Han yueOHO-METOIUYECKUM TMOCOOMEM MPUHUMAI Y4acTHUE CTYACHT
nepBoro kypca MI'3 Ypmankux Biagumup. biaarogapum ero 3a ydyactue B CO31aHUU
U peIlaKTUPOBAHUU JAHHOTO Y4E€OHO-METOANYECKOr0 MOCOOUS.



BBEJIEHUE

B coBpeMeHHOI TEXHHMKE IIMPOKO PacHpOCTPAHEHbI MAIIMHbBI, arperarsl, padora
KOTOPBIX ONPEAEIIAETCS COBOKYITHOCTBIO AEHCTBUSI MEXAHUYECKUX U BJIEKTPUUECKUX
yCcTpoicTB. M3yueHue npuHIMNA JIEUCTBUSA TAKUX CIIOXKHBIX M3JCIIHN MO YepTexam
(cOOpOUYHBIM, AJIEKTPOMOHTAXXHBIM U T.JI.) BECbMa 3aTpyAHHUTENbHO. [loaTOMy Kpome
YepTeKel 4acTO COCTABIISIOT CXEMBI 3JIEKTPOTEXHUYECKOIO YCTPOMCTBA.

[Ipn npOoeKTHPOBaHUU 3IEKTPOTEXHUYECKOTO OOBeKTa (Ipubopa, anmapara u
T.Il.) YEPTEkKHU, CXEMbI U OMUCAHUS PACCMATPUBAIOTCS KAaK TEXHUYECKUE TOKYMEHTHI,
cojepkalive onpenaeiaeHHyro uHpopMauuioo. JlokymeHTalus, BbIIIyCKaemas B
IpOLIECCE MPOEKTUPOBAHUS, HOCHT HA3BAHUE IPOECKTHO-KOHCTPYKTOPCKOW WIIH
KOHCTPYKTOPCKOW IOKYMEHTAIUU.

KoHcTpyKkTOpCKass JOKyMEHTalusl ONpENesseT YCTPOMCTBO M COCTaB M3JAEIINA,
COJICPKUT HEOOXOJUMBIE JlaHHBIE JJISi €ro H3TOTOBJIEHUS W KOHTPOJsA. buisl
KOHCTPYKTOpPCKUX MoKyMeHTOB yctaHaBmuBaeT ['OCT 2.102-68. K rpaduueckoit
KOHCTPYKTOPCKOM JOKYMEHTALIMK OTHOCSITCSl YEPTEXKU U CXEMBI.

Yepmesre — NOKYMEHT, COJAEpX AU HN300pa)K€HUE AIEKTPOTEXHUUYECKOTO
U3JIeIUsSl U IpyTUe JaHHbIE, MOACHSIOUME (YHKIIMOHAILHOE HAa3HAYCHUE U3/CNUs U
CBSI3U ME>KJly COCTABHBIMH YACTSIMU.

Cxema — rpaduueckuil KOHCTPYKTOPCKHIA JJOKYMEHT, HA KOTOPOM IOKa3aHbl B
BUJIE YCIOBHBIX M300pa)K€HUI MM 0003HAYEHUN COCTaBHBIE YAaCTU U3JETHUS U CBS3U
MEX1y HUMU.

TekcToBblE KOHCTPYKTOPCKUE IOKYMEHTBI COAEPKAT CIOBECHYIO OMUCATEIbHYIO
uHpopmanuto. TeKCTOBBIA JOKYMEHT O(OpMISIETCS B BHJIE CIUIOIIHOTO TEKCTa
(TEXHUYECKUE YCIOBHS, MOSCHUTENIbHbIE 3aMUCKU U T.I.) WA TEKCTa, pa3dUTOro Ha
rpadsl (cneruduKanuy, BEAOMOCTH, TAOIUIIBI U T. 11.).

B Hacrosimmee Bpems cymectByer Oosnee 23 ThICAY  ACMCTBYIOLIUX
rOCyJapCTBEHHBIX CTAHAAPTOB, KOTOpbIE NOJApA3JEisAoTcs Ha 26 CcHUCTeM,
OTIPEACTSAIONMX MpaBmwia OPOPMIICHHS TEXHUYECKON mMokymeHtauuu. OCHOBHas
cpenn Hux — EnumHag cucremMa KoHcTpykTopckoid pokymeHtanuu (ECK/),
COCTaBHOM 4YacThIO KOTOPOW SIBJIAIOTCS CTaHAAPTHI HA YCIOBHbIE Tpaduyeckue
0003HaYEHHUs B CXEMaX, Ha MpaBUJjia BBIMOJIHEHUS 3JEKTPUUECKUX MPUHLIUIHAATIBHBIX
cxem (I'OCT 2.701-84 ... TOCT 2.797-81). ECK]J] naer emuHyl oO0s3aTelIbHYIO
CUCTEMY IOCTPOEHMSI M300paKeHU, eUHbIEC MpaBUiIa BBIMOJIHEHUS U OQOPMIICHUS
yeprexen. JlaHHOe 3amaHue ABISAETCS 3aKIIOYUTEIBHBIM B KypCcE€ HMHKEHEPHOU
rpadUKy U TMOATOTOBUTENBHBIM Il BBIMOJHEHHS TpapUuecKoW YacTh KypPCOBBIX
padoT Mo crenuaIbHbIM JUCHUIUIMHAM U TUILNIOMHOM paOOTHI.
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1. OIIPEAEJIEHW A, TEPMUWHDBI

CxeMbl HOCST YCJOBHBIM XapakTep, OJHAKO TO3BOJSIOT JIAKOHHUYHO W
BBIPA3UTENIHPHO M3JIaraTh WHKCHEPHYIO MBICIIb C TIOMOIIBIO CHMBOJIMKH M yCIIOBHBIX
0003HAYeHUH M JOJDKHBI COAEpXaTh CBEJACHHS B 0OBEME, JOCTATOYHOM MJis
W3TOTOBJICHUS W OKCIUTyaTaruu wu3genus. CXembl CYNIECTBEHHO OTJIMYAIOTCS OT
NPOCKIMOHHBIX HW300paXKCHH, TaK KaK B OCHOBY TpaduuecKkoro n300pakeHus
AJIEMEHTOB, COCTAaBISIONINX W3/ETUE, TOJOXKEH HE MPOSKIMOHHBIA MPUHIINI, a
YCIOBHBIC H300pa)KeHUST W 3Hakh. [IIOCKOCTHBIE YCIOBHBIE TpaduvecKue
U300paKEHUS TO3BOJISIOT COKPATHTh 00beM Tpaduueckoil pabOThl W MpeaeiabHO
IPOCTO MEPEIaTh COACPIKAHUE CXEMBI.

Cxema — rpaduyeckuii KOHCTPYKTOPCKUIN JTOKYMEHT, Ha KOTOPOM ITOKa3aHbI B
BU/JIC YCJIOBHBIX M300paKeHUHN WM 0003HAYCHUI COCTABHBIC YACTH M3CIHS U CBS3H
Mexay Humu (I'OCT 2.102-68).

[Tpu BEIMOTHEHNN CXEMBI UCTIONB3YIOT CICAYIONINE TEPMUHBI:

Onemenm CXeMbl — COCTaBHAsi dYacTb CXEMbl, KOTOpas BBITIOJTHSCT
OTpeAeNeHHYI0 (YHKIMIO B W3JEIMA W HE MOXET OBITh pa3/ielieHa Ha 4YacTH,
UMEIOIINE  CaMOCTOATeIbHOEe  (PyHKIMOHAIbHOE  Ha3HaueHue  (Pe3ucTop,
TpaHc(opMarop, aHTEHHA U T.II.),

Yempoiicmeéo —  COBOKYIMHOCTB  3JIEMEHTOB, MPEACTABISIONUX — CIUHYIO
KOHCTpPYKIMIO (OJIOK, miaTa W T.I.). YCTPOWCTBO MOXKET HE HMETh B U3JCIHH
OTpeIeTICHHOTO (PYHKITMOHAIIBHOTO Ha3HAYCHHSI.

DyHKYUOHAbHAS 2PYNNA — COBOKYITHOCTH JJIEMEHTOB, BBITIOJHSIONINX B
U3JICIINH OTIPECIICHHYI0 (PYHKITUIO U HEe 00BEIUHEHHBIX B €IUHYIO0 KOHCTPYKITHIO.

DYHKYUOHAbHASA 4aCMb — DIIEMEHT, (PYHKIIMOHAIbHASI TPyNIa U YCTPOUCTBO,
BBITIOJTHSIOIINE OMIPECIICHHYIO (DYHKITHIO.

DynkyuonanvHas  yenb ~—  JIMHUSA, KaHA, TPAKT  OMNPEACICHHOTO
(GYHKIIMOHATHHOTO Ha3HAYCHUS (KaHaJ 3ByKa, BUICOKAHAI U T.11.).

Jlunus 63aumocesnszu (unu c6sa3u) — OTPE30K JUHHUH, YKA3bIBAIOIIUN HA HAJINYHNE
CBSI3U MEXTY (DYHKIIMOHATBHBIMH YaCTSIMH U3ICITHA.

YVcmanoska — yCIIOBHOE HaWMEHOBaHHE OOBEKTa B OJHEPreTHUYECKHX
COOPYKCHHSIX, Ha KOTOPBIH BBIITYCKACTCSI CXeMa.

2. BUAbI 1 TUIIBI CXEM

[IpaBuia BBIMOJTHEHUS CXEM, YCIOBHbIE TIpaduyeckue H300paKeHUus U
0003HaUYEHHUS 170:¢ AJIEMEHTOB YCTaHOBJICHBI CTaHAapTaMu ceabMOM
knaccupukanmonHoi rpymnmsl ECKJ[ (I'OCT 2.701-84 u nocnenyrouiue).

Knaccudukanus cxem u3genuii BceX oTpaciiell MPOMBIIUIEHHOCTH, COTJIACHO
I'OCT 2.701-84 «Cxembl. Buapl u tumbsl, O0mue TpeOOBaHUS K BBITOJTHEHUN
npuBezeHa B Tadbauue 1.



Tabnuua 1
Knacendpuxkauus cxem

ITpu3Hak knaccudukanuu Cxembl O06o3HaueHune

BakyymHbie
I'mppaBnuueckue
Henenus
Kunematuueckue
Onrtuueckue
[TneBmaTnyeckue
Komb6unupoBanHbie
DHepreTU4ecKue
I'azoBbIe
DnexTpuyecKue

Buasl cxeM B 3aBUCUMOCTU
OT BHUJIOB DJIEMEHTOB U
CcBA3el

CrpyKTypHbBIE
@OyHKIMOHATBHBIE

[IpuHIIMTINANTEHBIE
CoenuHeHuit (MOHTaXXHBIE)
THogxaroyenus

OOmue

Pacnonoxenus

[Ipoune

OOBegUHEHHEIC

THIEI cXeM B 3aBUCHMOCTH
OT OCHOBHOI'O Ha3HAYCHUA

SN UM WNR|(UKTITON DO R"RTOHAW™

HaumenoBanue cxeMsbl onpezensieTcs: ee BUAOM U TUIOM. [IpuMepbl KO10B:

ecxema JJIEKTpUYECKas PUHIUIHATbHAA-D3,

ecxema rHJpaBinyecKas coeiuHeHu - 4,

ecxema JJIEKTPUIECKask COSIMHCHUH U TIOAKITIOYCHUIT-DA,.

CmpykmypHas cxema onpenensieT OCHOBHbIE (DYHKIIMOHAJIbHBIE YACTH U3EIINS,
UX Ha3HAYCHHE U B3aUMOCBA3U. DyHKIMOHAIbHBIE YaCTH M300pakatoT 1 Ha cxeme B
BUJIE MPSAMOYTOJIbHUKOB WJIM MHBIX IUJIOCKUX (UIYp C BIMCAHHBIMU B HHUX
0003HAYEHUSMH THUIIOB AJIEMEHTOB. X0/ paboyero mpolecca MOSCHSAIOT JTUHUSMU
B3aUMOCBSI3U CcO cTpesikamu B cootBeTcTBuu ¢ 'OCT 2.721-74.

DyHnKkyuoHaIbHas cxema TOSICHSIET ONMpPeIeNIEHHbIE MPOIIECChl, MPOTEKAOIINUE B
OTIEIBHBIX LENAX M3ACNINA WIM HU3ACIUHA B 1enoM, Mcnosb3yercs Uil U3y4eHHs
OpUHLKIA paboThl M3AENUs, a TakKKe NpU HaNagKe, PEryJUpOBKE, KOHTPOJIE U
PEMOHTE U3EIIHS.

Ipunyunuanvnas cxema (MOJNHASI) ONpPENENSET MOJHBIA COCTaB AJIEMEHTOB U
CBA3EH MEXIy HUMU U JIaeT MPEJCTaBICHUE O MpUHIMNAX padoTel uzaenus. CiyKur
Uig  pa3paboTKU JPYrHuX KOHCTPYKTOPCKHX JOKYMEHTOB, HANpUMEp, dYepTexel
NEYaTHBIX MJIAT, MOHTAXKHBIX CXEM, a TAKXKE M3YyUYECHMs MPUHLIUIIOB PAOOThI U3EIIHS
IPU €ro HaJIaJIKe U SKCILTyaTaluu.



Cxema coeodunenuii (MOHTaXKHAs) TTOKA3bIBAET MOPAJIOK COESIUHEHUSI COCTABHBIX
yacTeil  u3Jenusi, COCTaB  JJIEMEHTOB  COEOUHEHUH  (IPOBOJOB, KI'YTOB,
TpyOOIPOBOOB),MECTA IPUCOETUHEHUM, BBOJA U BBIBOIA.

Cxema nookmouyeHuss TIOKA3bIBA€T BHEIIHWE TNOJKIIOUCHHS wusnenus. Ero
MOJIB3YIOTCSl TIpU Pa3pabOTKe IPYTUX KOHCTPYKTOPCKUX TOKYMEHTOB, a TaKXKe IS
OCYIIECTBJICHUS TOAKIIOUCHUIN U3EIUI U MIPU X IKCILTyaTaluu.

Obwas cxema omnpenensieT COCTAaBHbIE YACTH KOMIUIEKCA W COCIUHEHUs HX
Mexay coOol Ha MecTe JKciutyaTaluu. Ero Monb3yroTcs Mpu O3HAKOMIJICHUH C
KOMIUJIEKCaMH, a TAaK)Ke MPU UX KOHTPOJIE U IKCILTyaTaliHy.

Cxema pacnonodiceHus ONPENENsieT OTHOCUTEIFHOE PACIOJIOKEHHE COCTaBHBIX
JacTel wu3Nenus, a MpU HEOOXOJAMMOCTH TAaKkKe MPOBOJOB, KI'YyTOB, KaOesei,
TpyOOTIpoBOZIOB ¥ T.M. Ee MCHONB3yIOT mpu pa3paboTKe APYTruX KOHCTPYKTOPCKUX
JOKYMEHTOB, & TAaK)Ke MPU U3TOTOBIICHUN U IKCILTyaTaIlK W3CITHA.

OcHOBHOE BHHMaHHE B METOAMYECKUX YKa3aHUSAX YICICHO CpPEICTBaM
paIMOHAIBHOTO TPadUIECKOTO H300pakeHusT W O(GOPMIICHUS TPUHIIUITHATHHBIX
CXeM, TaK KaK OHM HauOoJjee CIIOXKHBI B HUCIOJHCHHMH W 4Yalle APYTuX BHJIOB
UCIIOJIB3YIOTCSl B KYPCOBOM M TUTIJIOMHOM MPOCKTHPOBAHUH.

3. IPABWJIA BBITIOJIHEHUA CXEM
3.1. O6mue TpeOGoBaHUs K BBIIIOJHECHUIO CXEM

KoMmmiiekTHOCTh  cxeM  (HOMEHKJIaTypa) Ha  M3JEIUe  OINpeaessercs
pa3pabOTYMKOM B 3aBHCHMOCTH OT OCOOEHHOCTeH m3aenus. [Ipu 3ToM KOJIWYECTBO
TUIIOB CXEM Ha WU3JEJIUE ONPEIeNsaiOT MHUHUMAIbHBIM KOJIMYECTBOM, HO B
COBOKYITHOCTH OHHM JOJDKHBI COJEpXaTh CBEACHUS B 00BEME, JOCTATOYHOM IS
MPOCKTUPOBAHMUS, U3TOTOBJICHUS U PEMOHTA U3/CIIHS.

dopmaTbl JIMCTOB CXE€M BBIOMpPAIOT B COOTBETCTBUM C TpPeOOBaHUSIMH,
yctanoBiieHHbIMU B ['OCT 2.301-08, mpu 3TOM OCHOBHBIE (OpPMATHI SBJISIOTCA
IpeANnoUTUTENIbHBIMU. BbiOpanHbiii popMar goipkeH oOecreuyrnBaTh KOMITAKTHOE
BBITIOJIHEHHE CXEMbI, HE HapyIlas €€ HATJIAIHOCTH U Y100CTBa MOJIb30BAHUS €IO.

HaunmenoBanue cxemsbl BIUCHIBaIOT B Tpady 1 ocHoBHOM Haamucu (dhopma 1 1o
I'OCT 2.104-68) nmocne HaMMEHOBAaHUS U3JEIHS, JIJI1 KOTOPOT'O BHITIOJHAETCS CXeMa,
mpru(TOM MEHBIIIETO pa3Mepa, 4eM HAMMEHOBAHUE U3JIEIHSL.

Kaxxmol cxeme mpUCBaMBAIOT KOJ, COCTOSIIIUN W3 OYKBBI, ONPEACISIIONICH HUJ
cXeMbl, ¥ UG PhI, 0003HAYAIOIIEH TUIT CXEMBI (CM. pas3zeln 2, TabauIa).

I'OCT 2.701-84 npedycmampusaem ciedyroujue OCHOBHble mMpedOBaAHUS K
8bINOTHEHUIO CXeM.:

eCXEMBl BBIIIOJHIIOTCS 0€3 coOmroaeHust Maciutaba U JIEHCTBUTEIHLHOIO
PaCIOJI0KEHUSI COCTABHBIX YacTel n3aeust (YCTaHOBKHU);



¢ IOTYCKAEeTCsl pacrojiaraTh yCIIOBHBIE Tpaduueckre 0003HAYEHUS >JIEMCHTOB
Ha CXEME B TOM K€ TIOPSJIKE, B KOTOPOM OHHU PaCIOJIOKEHBI B U3/ICIIUH, TIPH YCIOBHH,
YTO ATO HE 3aTPYAHUT YTCHUE CXEMBI,

erpaduyeckue OOO3HAYEHHUS DIEMEHTOB U  COCAMHSIONIME WX JIMHUH
pacmoiaraloT Ha CXeM€ TakuM o0Opa3oM, 4dYTOOBI O00€CHeunuTh HaWIyullee
IPEJICTaBICHUE O CTPYKTYPE U3ACIUS U B3aUMOJICHCTBUU €TI0 COCTABHBIX YaCTEH.

Kaxxnas cxema conpoBOKIaeTCsl MepeyHEM dJIEMEHTOB, KOTOPBIA MOMEIIAI0T Ha
NIEPBOM JIUCTE CXEMBI WJIM BBITIONHSIOT B BHUJIE CAMOCTOSATEIHLHOTO JOKYMEHTa (CM.
pasnen 3.5).

Ha cxemax gomyckaercss TpPHWBOIWUTH pa3IMYHbIE TEXHUYECKHE JIAHHBIC,
XapaKTep KOTOPBIX OMPEACIISICTCS BUIOM U THUIIOM CXEMbl. DTH CBEJICHUS TTOMEIIAI0T
0K0JIO Tpaduueckux 0003Ha4YeHHH (110 BO3MOXKHOCTH CIIpaBa WJIM CBCPXY) WIM Ha
CBOOOJHOM TII0JIe¢ CXEeMbI (10 BO3MOXKHOCTH HaJ OCHOBHOHM HaAmuchio). Okoio
rpaduyeckux 00O3HAYCHHUU DJIEMEHTOB M YCTPOWCTB TMOMEMNIAIOT, B YacCTHOCTH,
HOMHHAJIbHBIC 3HAYCHHS WX IMapamMeTpoB, a Ha CBOOOJHOM TOJIE — JHArPaMMBI,
TaOJUIIBI, TEKCTOBBIC YKa3aHUSI.

3.2. Jluauu cxem

JIuHUM CBSI3U AOJKHBI COCTOSITh U3 TOPU30HTAIBHBIX U BEPTUKAJIbHBIX OTPE3KOB
C MUHHAMAJbHBIM KOJMYECTBOM H3JIOMOB M B3aWMHBIX IepecedeHuil. B oTaenbHbIX
CIIy4asiX JOMYCKaeTCsl MPUMEHSITh HAKIOHHBIC OTPE3KU JMHHUM CBSI3U, OTpaHUYMBAs,
110 BO3MOXHOCTH UX JJIMHY.

Paccmosanue meancdy coceOnumu napannenvHbiMu IUHUAMU CEA3U OOANCHO ObIMD
He MeHee 3 MM.

JIvHUM CBSI3U TIOKA3bIBAIOT, KaK MPABUIIO, MOJTHOCTHI0. MOXKHO OOpBhIBaTh TMHUU
CBSI3M, €CJIM OHU 3aTPYAHSIOT yTeHHe yeprexa. OOpbIBbI JIMHUN CBSI3U 3aKaHUMBAIOT
cTpenkamu, OKOJO CTpeNoK YKa3blBalOT MECTa IOAKIIOYEHUS M HeoOXOauMble
XapaKTepUCTUKHU Leneil (Harnpumep, MoJIIpHOCTb, MOTEHIMANI U T.A.). JINHUU cBs3W,
HepexosIIre ¢ OAHOIO JINCTAa Ha JAPYroi, oOpbIBalOT 3a MpejesiaMu H300pakeHus
cxeMbl. PsgomM ¢ wmecrom oOpbiBa JIMHUM YKa3bIBAlOT O00O3HAYeHHE WU
HaUMEHOBaHWE, MPHUCBOEHHOE H3TOM JMHMM (HampuMep, HOMEp MPOBOAA,
HaMEHOBAaHME CHUTHAJIa UJIU €ro COKpalleHHOe 0003HAaYeHHE), U B KPYIJIBIX CKOOKax
HOMEp JHMCTa CXeMbl (MIPH BBIMOJHEHUM CXEMbl Ha HECKOJBKHX JIMCTaX) WIH
o003HaUeHHE  JIOKyMEeHTa (IPH  BBIIOJHEHHMH CXEM  CaMOCTOATEIbHBIMU
JOKYMEHTaMH ), Ha KOTOPBIA NEPEXOIUT JINHUS CBSI3H.

Ecin Ha cxeme Takux o0OO3HAYeHHWII HET, TO MecTa OOpBIBa YCIOBHO
o0o3HauvaoT OykBamu, HUppamMu Wik OykBamMu U 1udpamMu. DIEMEHTHI,
COCTaBJISIOIINE YCTPOMCTBO, MMEIOIIEE CAMOCTOSTENbHYIO MPUHITUITHAIBHYIO CXEMY,
BBIICJISIIOT HA MPUHIMIMAIBHOM CXEME CIUIOLIHOW JIMHUEH, paBHOM IO TOJIIMHE
JIMHUHU CBS3H.

Coedunenus TUHULL CEA3U 8 MECIAX UX NepeceyeHUsi OMMedam mouKol.
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Cornacno I'OCT 2,701-84 TonmunHa TMHUN IEKTPUYECKON CBSI3U JIOJKHA OBIThH
B mnpenenax 0,2...1,0 MM B 3aBucumoctd OT ¢dopMara B CXEM U pPa3MEpoOB
rpaduyeckux o0o3HaueHuit, Pexomenoyemasn monwuna aunuti om 0,3 0o 0,4 mm.

DNEeMEeHThI, COCTABIISIIOUIME (DYHKIIMOHAIBHYIO IPYMITY WA YCTPOMCTBO, MOYKHO
BBIICISTh HA CXEME IITPUXIYHKTUPHBIMU JIMHHSIMHM, YKa3blBasg TMPU ITOM
HauMeHOBaHue. TONMHY IITPUXITYHKTUPHON JTUHUU MPUHUMAIOT PAaBHOM TOJIIMHE
JMHUU CBSI3H.

CxeMy MOXHO BBINOJHATH B TMpEJENax YCIOBHOIO KOHTYpa, YHPOIICHHO
U300paXKaIOIIET0 KOHCTPYKIHUIO U3Jeausi. B 3TuX ciyyasx yCJIOBHBIE KOHTYPBI
BBITIOJTHAIOT CIUIONTHBIMA TOHKUMH JIMHUSIMH.

3.3. YcnoBHbIe rpaduyeckre 0003HAYCHHS DJIEMEHTOB

Bce oamemenTl Ha cxeMax HM300pa)kalOTCAd YCIOBHBIMU TpadUIECKUMHU
0003HAYEHUSAMH, HAUYEPTAHUE U pa3Mepbl KOTOPHIX YCTAHOBJEHBI B CTaHJIapTax
ECKI (I'OCT 2.721-74 ... TOCT 2.796-81).

B cxeMax, HAacChbIIEHHBIX YCIOBHBIMU TIpa@UUyecKuMU 0003HAUYECHUSIMH,
JIOIyCKaeTcsl Bce O003HAYEHUsl MPOMOPLUOHAIBHO YMEHbIIATh WM YBEIUYHUBATh,
IpU 3TOM paccTosiHue (IPOCBET) MEXAY ABYMS COCEIHUMM JUHUSMH YCJIOBHOIO
rpadguueckoro 0003HauYeHHS JOJDKHO ObiTh He MeHee 1,0 mm. VYcnoBHbIE
rpaduueckue 00O3HAYEHHUS DJIEMEHTOB, HCIOJIb3YEeMbIX KaK COCTAaBHbIE YacTH
0003HAUEHUH JPYrHMX JJIEMEHTOB, MOXHO H300pa)kaTb YMEHBUICHHBIMU IIO
CPaBHEHHUIO C OCTAJbHBIMU DJIEMEHTaMH (HapuMep, pPe3UcTop B POMOMYECKON
AHTCHHE).

['padmueckue 00603HAUEHUS BBINOJHAIOT JUHUSAMHU TOH JK€ TOJIIMHBI, YTO U
JUHUU CBSI3U (pekomendyemas moawuna aunut om 0,3 0o 0,4 mm.). Pazmepsl
YCIOBHBIX TpaduyecKkux 0003HAUYEHUH, a TAKXKE TOJIIMHA UX JMHHUHA JOJKHBI OBITH
OJIMHAKOBBIMHM Ha BCEX CXEMaX JaHHOTo u3zenus (ycraHoBku). Eciin B yCIIOBHBIX
rpaguueckux O0O0O3HAYEHUSX HMMEIOTCA YTOJILEHHbIE JIMHUM, TO WX BBINOJHSIOT
TOJILIE JIMHUM CBSI3U B JIBA pa3a.

Paccrosinue Mexay OTAENbHBIMU YCIIOBHBIMHU TpaduuecKuMu 0003HAYEHUSIMHU
JIOJDKHO OBITH HE MeHee 2,0 MM.

B paznene 5.2 npuBeneHbl CBeIEHUS U3 CTaHAAPTOB HA YCIOBHBIE Ipaduueckue
0003HauEHHUs B DJEKTPUYECKUX cxeMax. M300paxeHus: 31eMEHTOB BhIUEPUUBAIOTCA
Ha cXeMaxX B IIOJIO)KEHUH, YCTAaHOBJIEHHOM COOTBETCTBYIOIIMM CTaHAApPTOM, JINOO
NOBEPHYTHIMU Ha Yroi, KpaTHblii 90°, 1O OTHOLIEHUIO K 3TOMY IMOJOXKEHHIO. B
OTHENBHBIX  CIIy4asX JIOMYCKAaeTcs YCJIOBHbIE rpaduueckue 00O3HAUYEHUs
MOBOpPAYMBATh HA yTOJ, KpaTHBIN 45°, Uin N300paXkaTh 3epKAIbHO Pa3BEPHYTHIMH.

YcnoBuble rpadguueckne 0003HAUEHUS, COAepKalne OyKBEHHBbIE, HU(POBHIE
Wi OyKBEeHHO-IIM(POBBIE 0003HAYEHUS, MOXHO IOBOPAYMBATh MPOTHB YACOBOU
CTPEJIKU TOJBKO Ha yroi 90° nmm 45°.

dYcinoBHble rpaduueckre  00O3HAYEHHUS, COOTHOIIECHHE

pPasMEPOB KOTOPLIX HNPUBCACHO B COOTBCTCTBYIOIIMUX CTaHAapTax A i
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Ha MOO0YIbHOU cemKe, TOJKHBI M300pa)kaThCsl HA CXEMaxX B pa3Mepax, OmnpeesieMbIX
0 BEPTUKAJIU U TOPU3OHTAIM KOJUYECTBOM IIaroB MOAYJIbHOU ceTku M (puc. 1 u
pazgen 5.2). Ilpu sToM miar MOAYJIbHOW CETKH JJISl KaXKJOM CXEeMbl MOXKET OBITh
J100BIM HO OJIMHAKOBBIM JIJIs1 BCEX JIEMEHTOB M YCTPONCTB IAHHOM CXEMBI.

3.4. ITo3umonHble 0003HAYEHUS DIIEMEHTOB

DNEKTPUYECKOMY DJIEMEHTY U YCTPOMCTBY, M300PAKEHHOMY Ha CXEME, JOJIKHO
OBITh MPUCBOCHO OYKBEHHO-IIU(PpOoBOE mo3uimonHoe obozHayenue mo 'OCT 2.710-
81, KoTopoe 3amuchiBaeTci 0Oe€3 pa3JeNuTeNbHBIX 3HAKOB W mpobenoB. Kaxmoe
HO3UIIMOHHOE 0003HauY€HUE COCTOMT M3 OyKBEHHOro Koja 3jemeHTa (Hampumep, C,
R) u mopsiakoBOro HOMEpa dJeMeHTa, HauuHasl ¢ eAUHUILl (apadckue nudpel) U B
npenenax IpyIbl 3JEMEHTOB ¢ OJHUM OYKBEHHBIM KoJioM, Hampumep, Cl, C2, ..,
Cl5um.0., RLR2, ..,.RI10 um.o.

[Tosummonneie 00603HaueHUST BHIMONHIIOT mpupToM Ne3,5 wmmu Ne5 (BeicoTa
OykB 1 uu(dp B 0JHOM 0003HAYEHUU JOJIKHA OBITh OJMHAKOBOM) M HAHOCST HA CXEME
cnpasa OT YCIOBHOTO rpaduueckoro u300pa)k€HUs WIW Had HUM. bByKBeHHO-
nudpoBoe 0003HAUEHUE 3aMKCHIBAETCSA B OJHY CTpPOKy 0e3 mnpooOenos. s
YCTaHOBJICHUSI €IMHOIO MOpsAKa 00O3HAYEHH B COOTBETCTBUU C TPEeOOBaHUSIMHU
MEXIYHApPOJHBIX  CTaHAAPTOB B  IMO3UIHMOHHOM  OOO3HAYEHHHM  DJIEMEHTA
IPUMEHSIOTCS MPONUCHBIE OYKBBI TOJBKO JATUHCKOTO ajgaBuTa.

B pazgene 5.2 npuBeneHbl OyKBEHHbIE KOABI HEKOTOPBIX BHJIOB AJIEMEHTOB B
cootserctBuu ¢ 'OCT 2.710-81.

[TopsinkoBble  HOMEpA  IPUCBAMBAKOTCA  COIJIACHO  IOCJIEIOBATEIbHOCTH
PacIoJIOKEHUS 3JIEMEHTOB HAa CXEME B LIEJIOM — C8EPXy 6HU3 6 HANPAGIEHUU C1e6a
Hanpaeo.

3.5. [lepedeHp 371€MEHTOB

Kaxxnas cxema nomkHa ObITh CHAOKEHA MepeyHeM dJIeMEeHTOB. Ero momeniaroT Ha
TIEPBOM JIUCTE CXEMBI (PHC. 5) WM BBITIOJHSIOT B BUJIE CAMOCTOSATEIHLHOTO
ToKyMeHTa (puc. 2) B hopme TaOJIHIIbI, 3aTI0JTHEHHOHN CBepXy BHU3. Eciiu mabauyy
MOMEIIAIOT Ha MIEPBOM JIMCTE CXEMBI, TO €€ PACIOJaraioT, Kak MPaBUilo, HA0
OCHOBHOU HAONUCHLO HA paccmosaHuu He meHee 12 mM. [IpoaokeHne nmepeyuHs
MOMEIIAIOT CJIeBa OT OCHOBHOW HAJITUCH, B 3TOM CIIy4ae 3aroJIOBOK TaOIHIIbI
MOBTOPSIOT.

B rpadax nepeunst ykas3pIBarOT CIIEIYIONIUE TaHHbBIE (CM. pUC. 2 U 5):

e B rpade «Ilo3. 0003HaAUCHNE» — MO3UIIMOHHOE 0003HAYCHHUE HIEMEHTA.
Tabnuily 3amofHAIOT 1O TpynnaMm 6 aigasumHom nopaoke 0YKEeHHbIX
NO3UUUOHHBIX 0003HaueHull (namuunckuil angaeum). B npenenax Kaxaoun
TPYIIIBI 3JIEMEHTHI PACIIONAraroT IO BO3PACTAHUIO MOPSIAKOBBIX HOMEPOB;

®  DJIEMEHThl OJHOTO THUIMA C  OJWHAKOBBIMU  DJIEKTPUUYECKUMHU
napamMeTpaMH, HMMEIONIME Ha CXEME IIOCJIEI0BaTENbHBIE MOPSIKOBBIE HOMEpA,
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JIOTyCKaeTCsl 3alUChIBATh B OJHY CTPOKY, [Ipu 3ToM B rpady «I1o3. o603HaueHue»
BITMCHIBAIOT TOJILKO 0003HAYEHUS C HAWUMEHBIIUM M HAaWOOJBIINM TIOPSIKOBBIMU
Homepamu, Hanpumep C2 ... C5, a B rpade «Kom.» — obmiee KOJIMYECTBO ITUX
3JIEMEHTOB;

o B rpadpe «HanmeHnoBaHue» — HaMMEHOBAHHE JIEMEHTA CXEMBbI;

o IIpY 3aIlUCU DJIEMEHTOB, UMEIOIINUX OJMHAKOBBIE OYKBEHHBIC KOMBI, IS
YOPOILECHUS 3alOJHEHUs TMEPeYHsl DSJIEMEHTOB JIOMYCKAETCS HE MOBTOPATH
HAaUMEHOBAHUS DJEMEHTOB (Hampumep, PE3UCTOp, KOHJAEHCATOp H T.1.), a
mpocTaBiATh B rpade «HanmmenoBanme» 3HaK « — " — » WM 3alHCHIBATH ITHU
HAaMMEHOBAHUS B BUJIE 3ar0j0oBKa (CM. puc. 2);

o B rpade «Kom.» — KoIM4ecTBO OJJMHAKOBBIX 3JIEMEHTOB;

o B rpade «[Ipumeyanuey» — npu HEOOXOAMMOCTH TEXHUYECKUE JaHHBIC
AJIEMEHTA, HE COAEPIKAIHECS B €T0 HAUMEHOBAHUU.
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Puc. 2. [Ipumep 3anoaHeHns OCHOBHON HAIIUCH

[IepedueHp 3JIEMEHTOB B BHUJE CAaMOCTOSITEJIBHOIO JIOKYMEHTA BBINYCKAKOT IIa
mictax ¢opmara A4, OCHOBHYIO HAAMKCHh ISl TEKCTOBBIX JOKYMEHTOB BBHITIONHSIOT
mo ['OCT 2.104-68 (¢popma 2 — nmist mepBOro JUCTa U 2a — NS mocaeayomux). B
rpade 1 ocHOBHOI HaamucH (cM. puc. 2) yKa3bIBaloT HanMeHoBal 1ue n3menus, a mox
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HUM, MIpU(TOM HA OJMH HOMEP MeHblIe, 3anuchiBatoT «llepeuens anementoBy. Kon
NEpEeYHs 3JIEMEHTOB JIOJDKEH COCTOSATh M3 OykBbl «II» M Koma cxembl, K KOTOpOW
BBIIIYCKAIOT T€pEeYeHb, HANpPUMEp, KOJ TMEpeyHs BJIEMEHTOB K JJIEKTPUYECKOU
IpUHLIKNHAIBHON cxeme — [193.

4. QJIEKTPUYECKUE CXEMBI
4.1. CTpyKTypHBIE CXEMBbI

Ha cTtpykTypHOl cxeme H300pakaroT BCE OCHOBHBIC (PYyHKIIMOHAIBHBIC YacTH
u3nenus (JIEMEHTBI, YCTpoWcTBa W (YHKIMOHAIBHBIC TPYIIIBI) U OCHOBHBIC
B3aUMOCBSI3U MeEXAy HUMH. DyHKIMOHAIbHBIE 4YAaCTH TOKa3bIBAIOT B BHUJIC
PSIMOYTOJILHUKOB HJIA YCJIOBHBIX TpadudecKux 0003HAUYCHUH.

[TocTpoeHue cxeMbl JOJKHO J1aBaTh HAWOOJee HArJsIHOE MPEJCTABICHUE . O
MOCJICTIOBATEIFHOCTH B3aUMOJICUCTBUS (PYHKIIMOHAIBHBIX YacTedl B m3aenuu. Ha
JUHUSAX B3aMMOCBS3EH PEKOMEHJIYETCs CTpeJiKaMH 0003HayaTh HampaBJeHUE XOJa
MIPOLIECCOB, TPOUCXOSAUIUX B U3ICIIHUH.

[Ipu wuzoOpakeHun (QYHKIMOHATIBHBIX 4YacTe B BHUAEC MNPSIMOYTOJILHUKOB
HAaUMCHOBAHUS, THUIBI W 0003HAYCHUS PEKOMEHIYETCS BIHUCHIBATH BHYTPh
PSIMOYTOJILHUKOB.

[Ipu OonbmioM uyuciae (YHKIMOHAIBHBIX YacTeW JIOMyCKaeTcs B3aMeEH
HAaMEHOBAHUM, TUIIOB U 0003HAYCHHUH MPOCTABIIATH MOPSIKOBBIE HOMEpaA CIIpaBa OT
U300pakKeHUs WM HaJ HHUM, KaK IPaBUJIO, CBEPXY BHH3 B HANPABJICHUU CJICBa
HalpaBo. B 3ToM ciydyae HaMMEHOBaHHWsS, THIBI W OOO3HAYCHHS YKa3bIBAIOT B
Ta0IuIe, TOMEIAeMOl Ha T0JIE CXEMBI.

Jlonmyckaercsi moMeniath Ha CXEME MOSICHAIONIME HAAMUCH, JUArpaMMbl WU
TaOIUIbI, ONPEACISIONINE MOCIEI0BATEIbHOCTh MPOIECCOB BO BPEMEHHU, a TaKkKe
YKa3bIBaTh MapaMeTphl B XapaKTEPHbIX TOUKAX (TOKU, HAPSHKEHUS, MAaTEMAaTUUECKUE
3aBUCUMOCTH H T,I1.).

4.2. ®yHKIIMOHAIIBHBIE CXEMBbI

Ha ¢ynkunonanbHOM cxeme H300pakaroT (PYHKIIMOHAJIBHBIE YACTH H3ICIIHS
(97IeMEeHTBI, YCTpPOWCTBa M (PYyHKIMOHAIbHBIE T'PYIIIbI), YYaCTBYIOIIME B IpoIiecce,
WUIIOCTPUPYEMOM CXEMOHM, U CBSI3M MEXKIYy ATUMU YacTsIMU, DyHKIMOHAIbHBIE
YacTH M CBSI3M MEXKJYy HHUMH H300pakalOT B BHJIE YCIOBHBIX TI'papUUYeCKUX
0003HaueHWH, YCTAHOBICHHBIX B cTaHmapTax. Ha cxeme yka3pIBarOT MO3WUIIMOHHOE
o003HaueHWE M HAMMEHOBAHHE; €CIIM M300pa’KeHHUE BBHITIOJHEHO B BHUJE YCJIOBHOIO
rpaduyeckoro 0003HaueHus, TO HANMEHOBAHNE HE YKA3bIBAIOT,

PexoMennyercs  yka3piBaThb  TEXHUYECKHE  XApPaKTEPUCTUKU  PSJIOM €
rpadgudeckumMu 0003HAYCHHUSIMU WJIM HA CBOOOIHOM II0JI€ CXEMBI, a TAKXKE TTOMEIIATh
MNOSICHAIONIME  HAANWCH,  JUarpaMMbl  WIM  TaOMULbl,  ONPEEISIONIUe
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IIOCJIEIOBATENBHOCTh IPOLECCOB BO BPEMEHHM, a TAKXKE YKa3blBaTh IApaMETPHI B
XapaKTEePHBIX TOUYKAX.

4.3. IIpyuHUMIHATIBHBIE CXEMBbI

Ha npunnunuanbHOi cxeme H300pa)kaloT BCE JJIEKTPUUECKHE AJIEMEHTHI WU
YCTPONCTBA, HEOOXOIUMBbIE JJIsI OCYLIECTBICHUS M KOHTPOJS B M3ACIUU 3a/IaHHBIX
ANEKTPUUECKUX TMPOIIECCOB, BCE DJIEKTPUUYECKUE CBA3M MEXIY HUMH, a TaKkxKe
ANEKTPUUYECKUE  DJIEMEHTHl  (COCIUHUTENH, 3aXKUMbl M  T.IL.), KOTOPBIMH
3aKaHYMBAIOTCS BXOJIHBIE M BBIXOJHBIC 1enH. [[puHnMnuanbHas cxema, Kak mpaBuio,
JIAeT JIeTaJbHOE MPEJICTABIICHUE O MPUHIIUIIAX PAOOTHI U3/ICIHA.

[TpuHIIMNIUANBHBIE CXEMBI CIY)KaT OCHOBAaHWUEM JUIsl pa3pabOTKU  JPYTUX
KOHCTPYKTOPCKHX JIOKYMEHTOB, HAlpUMEp, CXEM COCIUHEHUW W YepTexeh; X
UCTIOJIB3YIOT IS M3YUYEHUS TIPUHITUIIOB paOOThI U3/ICINI, a TAKXKE TIPH UX HaJTaJKe,
KOHTpoJie, peMoHTe. [loaTOMY 3rekTpudeckas NpUHLIMITHATBHAS CXeMa JOJDKHA OBITh
MaKCUMAaJIbHO HarJISIAHOM, yAOOHOW ISl YTE€HMs, OTOOpakaTh pa3BUTHUE pabouero
npolecca B U3/eIIUU.

CxeMbl BBITIOTMHSIOT IJI WU3JETIHH, HaXOAIIMXCA B OTKIIOYCHHOM COCTOSHUH.
DNeMEeHThl H3JeNHsl Ha CXEME BBIYEPUYMBAIOT B BHUJE YCIOBHBIX TI'paUuecKux
n3o0paxeHui, yctanoBleHHbIX B cTannaptax ECK]I (cm. pa3gen 3.3.),

Jluaum snexTpuueckoil cBsi3u (cM. pazzaen 3.2.) Ha NPUHIUIIUAIBLHON cXxeme
HOCSIT YCIIOBHBIN XapaKkTep U HE SBISIFOTCS M300paKEHUEM PeaTbHBIX MPOBOIOB. DTO
MO3BOJISIET paclioyiaraTh yCJIOBHbIE Tpaduyeckre u300paKeHUsI DJIIEMEHTOB B
COOTBETCTBUM C pa3BUTHEM pabodero mpoiecca, a HE B COOTBETCTBUHM C
JIEHCTBUTEIBHBIM PACIIONOKEHUEM JTHUX JJIEMEHTOB B W3JICTUU, U COCAMHSITH HUX
BBIBOJIBI KPATYANIIINM ITYTEM.

Ha mnpunmunuansHOM cXeMe TOJDKHBI OBITh OJHO3HAYHO OTPEIEICHBI BCE
AIIEMEHTHI, BXOMAIIME B COCTAaB M3ZeNusi U HM300pakeHHBbIe Ha cxeme. [laHHble 00
3JIeMEeHTaXxX JOJKHBI ObITh 3amucaHbl B IEpeYeHb 3JIeMEHTOB (cM. paszzaen 3,5,). Ilpu
TOM CBsI3b MEPEYHS C YCJIOBHBIMH TpaduyecKUMU OO0O03HAYCHHSIMH DIIEMEHTOB
JIOJIPKHA OCYIIECTBISATHCS Yepe3 MO3UIIMOHHbIE 0003HaueHus (cM. pazzaen 3.4.).

Ha cxeme cnemyer ykas3piBaThb 0003Ha4€HHsI BBIBOJOB (KOHTAKTOB) 3JIEMEHTOB,
HaHECEHHbIE Ha U37eine, XapaKTEPUCTUKU BXOJHBIX U BBIXOJHBIX IIETe u3nenus, a
TaK)Ke aJipeca UX BHEIIHUX MOJAKIIOYEHUN PEeKOMEHAYETCs 3alUChIBaTh B TaOJUIIbI,
MIOMEIIaeMble B3aMEH YCIIOBHBIX rpadudecKux 0003HAYEHUW BXOJIHBIX M BBIXOJHBIX
3JIEMEHTOB — COEAUHMUTENCH, IJIaT U T.J.

Kaxmoil Tabnuile MpUCBAaMBAIOT TMO3UIIMOHHOE OOO3HAYEHUE TOTO JIIEMEHTA,
B3aMEH YCJIOBHOTO Tpaduyeckoro 00O3HAueHUsi KOTOporo oHa mnomemnieHa. Han
TabMUIEH TOMyCKaeTcs MOKa3bIBaTh YCIOBHOE Tpadudeckoe 0003HaUYCHNE KOHTAKTa
— THe3/1a WA THIPs. TaOauIel JOMYyCKAEeTCs BBHITONHITh PA3HECEHHBIM CITOCOOOM.
Jlommyckaetcsi moMmemarh TaOMUIbI C XapaKTepUCTUKAMH IeNed Mpu HaJudud Ha
CXEeM€ YCJIOBHBIX TpauuecKrX 0003HAYCHHU BXOIHBIX U UBIXOIHBIX 3JIEMEHTOB.
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5. TPA®MYECKOE O®OPMIJIEHUE DJIEKTPUYECKOI
IMPUHIMUIINAJIBHOU CXEMbI

5.1. OO1mume cBeaeHus 0O 3aJaHUNU

Borueptuth cxeMy 3JIEKTPUUECKYIO0, PYKOBOACTBYSICh MpaBMIIaMH O(OpMIICHUS
NPUHIMIHAIBHBIX CXEM, H3J0KEHHBIMU B HAcTosIIeM pykoBoacTBe. I[Ipumep
BBIIIOJTHEHUS MIPEJICTABIIEH HA PUC. J.

HcxoaHbpIM MaTEpUaIOM CIIy»aT BapUAHTHI 3aaHui (cM. paznen 5.3).

Pa3meps! ycroBHBIX rpaguueckux 0003HauE€HUM BBIAEPKATh B COOTBETCTBUU CO
cTaHjapTaMu (cM. pasnen 5.2).

[To3umun, naHHele B 3aJaHUM, 3aMEHUTHh OyKBEHHO-IHU(POBBIM MO3UIIMOHHBIM
o0o3HaueHueM (cM. paszen 5.2 u puc. 5),

CocTaBUTh NepeyeHb 3JIEMEHTOB, MpaBuiia O)OPMIICHUS U TMOPSAIOK 3aMOJHEHUS
KOTOPOTO BBIAEPKATh MO cTaHAapTy (cM. pasznen 3.5 u puc.5).

Cxema BbINosHseTCS Ha aucTe popmata A4 ¢ OCHOBHOM Haanuceio 1o gopme 1

(puc. 3).
B rpade 1 mox HaumeHoBaHueM uznenus (Hampumep — Tpurrep CTaTHUECKUN)
yKa3bIBAaeTCS HAMMEHOBaHWE JNOKyMeHTa (Hampumep — CxeMma JjeKTpUYecKasi

NPUHIUNHAIBHANA), KOTOPOE 3amuChiBacTCs MPUPTOM, MEHBIIUM, 4YeM MpudT
HaMMEHOBaHUs u3enus (cM. puc. 3, 5).

B rpade 2 kpome mpunsitoro o6o3nauenus qokymenta (Hanpumep— PT. 31. 01
...) 3aIHCHIBAETCS KOJ MTOKyMeHTa I3 — sl DJIEKTPUUYECKOW NPUHIUIHAIBHOM
cxeMmbl (CM. pazjaen 2, Tabnwuia u puc. 3, 4, 5).

I'paha «Macmitab» He 3aMOJTHIETCS.

KOJ JJOKYMEHTA

CM. pazgen 2,
Tabauua

No
BapUaHTa

PT. 031 01 33

6}’CIIOBHOE HoMep

0bo3H

bl JIOKYMEHTA

rpaguueckon
paboTsl

185

Puc. 3 Puc. 4
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5.2.YcioBHble 0003HAYEHUS AIEMEHTOB JIEKTPUUECKUX CXEM

byKkBeHHOe HanmeHoBaHune 0O603HauyeHue

ob03HayeHune

PA AmnepmeTtp W

g1

a1
PV BonbtmeTp —@
(!
()
SA Bbikntouartenob °
0/4HOMNO/OCHOWM 5
Teentif—

SB BblkntouaTens _E _ml_
KHOMOYHbIN C KOHTAaKTOM a -0

3aMblKatoLWwmm (a) u

pa3smblKatowmm (6)

g1.2

XT 3aXunm m

~
—-

C KoHaeHcaTop

EL Jlamna HaKkanuBaHUA
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[Ipunoxenue 2

5.4. I/IH,Z[I/IBI/II[yaJ'ILHLIG I‘pa(i)I/I‘-ICCKI/IG IT1O BBIITOJIHCHUIO CXEM JJICKTPHUYCCKUX

I. Yto npexcrasasiot cofol

3ACKTPHYECKHE CXeMEI?

Kax BrAOUEHH B 3J8KTPO-

Liellb po3eTKa, JaMIH HaKa-

JHBaHuW$, ONHOIOJIOCHEE Bhi-

R/A04aTenn?

3. KaxoBa pojb YCHAOBHBEIX o80-
3HaueHu Ha cXemax?

3]

DnexTponpubopw,
EXOAALLNEe B JIens

I —cyeTyyx,

2—npefoXpatnTe/b MIARKHI,

J - BEIKJHOYATETb QANOTIONINC -
HBIH,

4 JaMna HaxkaJgHBaUHSA,

§ - BHIKJIOYaTe b-KHOMKA,

6 —pO3eTKA,

7 —Tpancpopmarop,

&8 — 3BOUOK,

G 33 UM,

1. OtrerbTe Ba BOUPOCH,

2, Ma yeprome gada NPHHLHIHAJADHAS CXEMAa 3CKTPHUCCKOH uenmd. MecToHa-
XOMBCHUe adexTponpHbopon Ha el YKazano LHQpaMu » kpyaEax. Hagepture
CXUMY, SdMEHHE LHHGPE VOTOBHME o003HAYCHHAME SIoKTpanpafopos,

1 BapuaHT

1. Yro npexcrasagior  cofoit
JIEKTPHUSCKHE CXEeMBbl?

2. Kax BRAWUEHE B 2JeKTpo-
nenh PO3eTKa, JAaMia HaKasi-
BAUA, OIWONOMIOCHEIT  BH-
KJHOMATCb?

3. Kaxosa poas ycaosuux ofo-

apageHud Ha CxXeMax? C.'J') (6)

Jackrponpuboph,
BXOAAUIHE B Lellb

®&—
©
&
5 .

1 — penoXpanuTeab HaaBRii,
2 —amnepMerp,

J— poserxa,
4— BHIKJIOUATEL  OHONOJIOC-
HBIH,

5—BoapTMETD,

6~ NAMMa HaKaJUBaHHA,

7 —nepeMeRHLWH pe3HCTOD,
& — 33K HM.

(D On G

—

. O1BeTsTR HR BOUPOCLL

2. Ha uepreme Nans DPHBUHNHAAbHAA CXeMa /CKTpHueckoll mermn. Mecrona-
XOMAeHHe 3aeKTPONpHOOPOB Ha Hell yxaszano uudpamu B XpyaKax. HavepThTe
CXEMY, B3MEHFB UHGPLI VCACBHBIMH 0DO3HAUCHWHMH 3MeKTPONpPHOOPOS.

2 BapuaHT
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i. Uro wmpeapcraBasior  coboft
BAEKTPHYECKHE CXEMbI?

2. Kax BKAKOuUeHM B 2JeKTpo- @_@ @
HERb PO3ETKA, JaMilbl Haxa-
AMBAHVH, ORHONOMOCHME BH-
KA04aTeau?

3. KakoBa poab yCJOBHHIX 060-
3HaueHBH Ha cxemax?

Dnextponpubopw, <7>

BXO0AdWHHe B LLenb

& @

1—BoissTMeTp,
42— ammepmeTp,
J —HpejoXpaHHTeIb,

© ©®

4 — CcueTUHK, . @ o
5 pozetxa,
6 -—naMna HaKaJHBaHud, |
7 —BRKAOUATEAD  OXHOLOJOC- 4
HHIH,
8 — 3amum.

—

. OrpeTbTe Ha BOUPOCH,
2. Ha ueprexe Aans npPHALHAHNAHbHAN CXeMa aylekTpHueckofl menn. Haxoxzgene

3 BapuaHt
SAEKTPONPHOOPOB YK3BaHO ¥a Hell mudpaMu B Kpyxxax. Haweprure cXeMy,
ZaMeHHB HHQPE YCAOBHHMH ODO3HIYERHSMH SeKTPonNpHOODOE.
1. Yre npeacraBamor  cofoli
HICKTPHUECKHE CXeMBI?
2. Kax BXJWUYEHH B 3JIeKEpo-
Lendb po3erka, JaMiil HaKa-
JIHBAHHA, OAHONOJIOCHBIH BEI- 5
KDY aTeNb? ' fg\
3. Kaxkosa ponp ycaoBHEX 060- pN%
3HaveHHH Ha cxemax?
DaexTponpubopsr,
BXGULALULHE B HENb 7
I —mnpejoxpanurens,
2—gBoapTMETD,
d—JlaMna HaxaduBaHus,
4 —po3eTka,
5 —BHIKAIOYATEND  ONHONGTIOC-
Hbi#,
6-—amitepmeTp,
7 —TepeMeHBHH pesHcTop,
8 —zaxumM.
1. OTserpre Ha BoupoCLL
2. Ha ueprexe JaH& NPUENZDHANLHASL CXeMa BIEKTPHYECKON menmwx, Mecrora-
XOXACRHE SNEKTPONDEOOPOS yKasaHO ua Hed nupaMy 8 Epyxre. Haseprn- 4 Bapuart

T CXeMy, 3AMERMEB UKQDLl YCNOBHHMH OGCARAYEHHIME SIAEKTPONPHOOPOB.
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1.
2

Yro mpencrasasuoT  cobod
3NEKTPHUCCKHE CXeMBir

Kag BEAIOUCHBL B 3JIEKTPO-
Henb JaMIObHl HAKAJHBAaHHA,
pO3eTKa, OAHOHOMIOCHEH BhHI-
KJI09aTeNs?

KagoBa ponme yejaoBHHY 0GO-
SHaueHuH Ha cxemax?

Daexrpoupudopw,
BRXOJIAUIHE B UEODb

I —c¢yeTunER,
2 — npezoXpaHHTEdb,
G- BRKTONATE b OLHONOINC-

HBIR,

4. 18MIE HAKATEBANHA,
5—posersd,
6 — DEpeKIouaTe b,
7 -—1panchopMaTop,
& — IBOHOK,
89— samun,
18— BRRONATe A b-KHOTIKA

1. OreeThTe Ba BONPUCH.

2. Ma yepTeke Zada DpHuBmEAIbIAs oXeMa saexTpaueckeft menn. Mecroua-
SOMENNe AICKTPORPEOGPOB pa nefl yrasano unppamu B kpyxrax. Hauep-
THTE CXCMY, 3aMeHKB IHGPH YCAOBNLME ofosuadendsMu snekTpoupubopos.

5 BapuaHT

o

o

Yro npexcrasasior  coboH
IRCKTPHYBCKHE CXCMBI?

Kax BROYEH B 3JERTRO-
HelEn  JaMiThl  HAKAIHBAHUA,
PO3ETKA, OAHQITOMOCHRE Bhi-
KJAOHaTeAu?

Kakopa pone ychopHmix ofo-
sHaueHufi #a cxeMax?

DaerTponprboph,
BXONSULHE B Helb

[ —npeloxpanuTenb,

2 —poseTKa,

J-—JamMia Haxa/uBauug,

4 — BBHIKAIOYATEdh  OAHOHOJIOC-

HEif,

5 —rpancdopmaTop,

& — 3BOHOK,

7 — BRIKJIOYATEN b-KHOT KA,
8- 3AMKUM,

9—cyeTyHK.

[

—

. OTBeTHTC HA BORPOCH.

s 2. Ha vepyexe Xaua TPURUHOBATLHAS CXCMA SJEKIPHUECKOR nend. Mecrora-
XOACIeHHE BJACKIPONPHOOPOB na nell yKasano unbpaMu B KpYXEKax. Hauep-
THTE cXeMy, samenus Uu(PL YCAOBHEME 0GO3HauCHAsME SAECKTPORPHOOPOS.

6 BapwaHT




1.
2

Uro npexcraBisiior  coGolt
3JIeKTpHYeCKHe CXeMbl?

KakK BKJICUEHH B 3JI€KTPO-
genb PO3eTKa, JaMObl HakKa-
JHBAHUS, OJHOIOAIGCHEIE BHI-
KJIHoYaTe u?

Kaxopa pojp ycaosHelx ofo-
3HavyeHull Ha cxemax?

Qnexktponpubophl,
BXOLAMHKE B Henb

1—3axum,

2 cueTuuk,

3-— IpeloxXpaHnTens NJasKul,
4—3BoabT™METP,

o — amnepMerp,

6 — BEIKJIIOWATEL  ONHOROJIOC

B,
7-—JNamMna HaxaJguBanns,
8-—poseTKa.
1. OrBeTbTe Ha BOAPOCLL .
2. 1la ueprewc FAHZ NPHUIKTHAJILHAA CXeMa MeKTpHYeckofl Leri. Mectona- 7B
ROKEENNE sAexTporpubopon Ka Hell yasaHo up(paMa B pykkax. Hauep- apuaHT
THTE CXeMy, SaMEHHB LIGPL YCROBUEMH OGO3HAUEHUAMY IEKTPONPHOOPOB.
1. YUro mpencrasasuor  cobol

2.

2AeKTPHUSCKHE CXEMEl?

Kak BRJAIOYCHH B 3JeKIpO-
tiene  JaMrbl HAKANHBAHUA
pO3eTKA, ONHOHOMIOCHLHR Bbi-
KAIOYaTeNib?

Kaxosa poae ycaoBHpX 6Do-
suayednfl HA cxeMax?

Daexrpoupubopy,
BXOLANIHE® B LENb

}—cuerTynxg,
2 npesoXpaHHTEAD,

3

------ BLIKTIOMATE1b  OJHONOJ0C

MBI,

4.-3amla HaKaJ BBARNS,
& — poserKa,
6 — BRPeKAIOUATEN b,
7 -~ TpanchopMatop,
8 — 3BOHOK,
G zamun,
10— pr%woyaTeNb- KHONKS .

1. Orgernre Ha ROHUCHL

2. HMa wepTemc AAMA NPHALHIHATIRIAA CXCMA 3ackTpiuecioft ser. Mecrona-
sosRaenilie azekTponpubopes na nefl yxasano uudpaMH b Kpyxkax. Hauep-
TETe CYCMYy, 3EMEHHD [HGPH YCAOBINLME ofo3nateniaMy snextpoupubopos.

5 BapuaHT
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1. Yre npexcreBasor  cofo#
SACKTPHYECKHE CXCMBI?

2. Kax BRAOUCHLE B 3JeKTPO-

el  JaMnel HAKAJHBAHUA, 1

POZCTKE, ORHOITOHOCHRE Bhl- 5

KAOYATEAH?
3. Kaxosa poab yCaoBHLIX 000- l'@

suaueHifl Ha cxemax’? ; !

Daexrponprbopw,
BXONAULHE B Henb o 3
[ -~ ipeRORpAHHTEND,
2— poserka,
J—naMra naka/JHBaHNuE,
4 BHEJIOUATENs  OAHOTOMIOC- e
HEIH,
& —TpancgopmMaTop,
& — 3BOHOK,
7 — BHIKJIOUATE b- KHOTIKE, ee
8— 3aK UM,
§—cHeruny.
‘1. OreerpTe HA BONPOCH. .
= 2. Ha veprexe Jaua TIPHEIHIHAIbHAS CXEMA SJCKTPHUECKOH MEMH. Mectona- 6 BapuaT

Yo ReHHe ASKTPOnNpHOOPOB na nell ykasawo umppaMu 3 kpywkax. Hauep-
THTE CXeMy, 3aMenup WP yCaO3HEMY 00o3naveHuAMi SMEKTponpxOopos.

1. YUro apeacrasisiior  coboft
ANEKTPHUECKHE CXEMH?

9. Kak BKAIOYEHH B 2JEKTpO- @_@ /’?\
HeRnb PO3ETKA, JAaMIbl HaKa- LS
JHBAHHA, OZHONONOCHBIE BH-

KAYATeNH?

3. KaxoBa poab ycaoBHBIX 060-
3HAUYEHKH Ha cxemax?

DaexTponpuBopw, (1>
BXOATULHe B I[eENb o

I —BossTMETD,
24— ammepmerp,
3 —nperoXpaHHTeNb,

()

4 —CUeTIHK, . ""3\ o
5— poaetka, pNY
6-—JaMna HaKaJIMBAHWA, 1
7 — BHKAUATENDb  OZHOIOMOC- 4

HBIH,
8 — zamum.,

—

. OrseThTe Ha BOLPOCH.

2. Ha usepTexce Rana NPHENMONAAbLHAN CXEMA BIeKTPHuecKoll menu. Haxompemse
SAEKTPOTIPHOOPOB yKABaHO Ha well HrdpaMz B Kpyxkax. HawepTHTe cxeMy,
GaMEHHB HHQDH YCAOBHEMHA OOO3HIYCHHSMI »AeKTPONPHOODOE.

3 BapuwaHT
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[Ipunoxenue 3
5.5 UnauBuayanbHble TpaduuecKue 3a1aHus 110 BHITOJTHEHUIO CXEM JIEKTPUIECKAX

3amanue 1

M ynemubudpamop xdywuu
C 3mMummepHsiM nobmopumenem

I - Kondexcamop MBM-160-0,05
2 - Kondewcamop b6M-2-200-0,075
3 - Peszucmop Y/IM-0,12-22 kOm
4 - Peszucmop M/IT-0,25-4,7 kOm
5 - Pesucmop Y/IM-0,12-22 kOMm

6, 12 - Pesucmop MAT-0,25-4,7 kOm
7 - Pezucmop MAT-0,25-330 Om
8 - Peszucmop Y/IM-0,12-4,7 kOm
9 - Peszucmop Y/M-0,12-18 xOm
10 - Pezucmop Y/IM-0,12-10 kOm
1T - Pesucmop Y/IM-0,12-150 Om
13 - Auod A223

14-16 - Tpawzucmop [114A
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3amanue 2

Wndukamop ypobHs

@ ,@ . O+12,65
® [lo Lo
®
6 B 31—
rea O—W—_ﬂ\/\ : _<@
o Jo [0 lg
| 1 ..

1 - Koxdexcamop K50-6 20,0

2 - KondeHcamop K50-6 50,0

3 - Kowdexcamop K50-6 10,0

4 - Pesucmop OMAT-0,125-0,15 mOM
5 6 - Pesucmop OMAT-0,125-51 kOm

7 - Pesucmop OM/IT-0,125-12 kOM

8 - Pesucmop OM/T-0,5-33 kOMm

9 - Pesucmop OM/AT-0,125-39 kOm

10 - Pesucmop OM/AIT-0,125-220 Om
11 12 - Tpawsucmop KT3156

13 - Auod 4106

14 - Cmadusumpox KC133

15 - Muxpoamnepmemp W1-150 mMkA
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3amanue 3

[Ipedycunumens koppekmop

+15 B .
* O
@ L
=@
@ o]
_‘L OOLU.
&, 2 '
Beix
@ H@<L
@ [ o =@
1 | 5
-15 8

1l 2 - Pesucmop M/IT-0,125-47 kOm

3 - Pezucmop M/AT-0,125-560 Om

4 - Peszucmop M/IT-0,125-130 kOm

5 - Peaucmop MAT-0,125-120 «Om

6 -~ Pesucmop MAT-0,125-470 kOm

7 - Pesucmop M/AT-0,125-68 kOM

8 - Pesucmop M/IT-0,125-33 kOm
9-12 - Kondexcamop K 53-1A-47 Mk @

13 - Kondencamop K 53-1A-1 mx @

14 - KondeHcamop KM-6-M47-1600 n@

15 - KoHdeHcamop KM-6-M47-6800 n@
16, 17 - TpaHaucmop KT310 £

18 - TpaHzucmop KT3102[
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2 - Peszucmop M/AT-0,25-27 Om

3 - Pesucmop MAT-0,5-68 Om

4 - Peszucmop MAT-2-150 Om
5 6 - Kondencamop K50-36-5 mk@

7 - Kondewncamop K214-3-1133-5600 n@®
8 9 - Kowdencamop K50-36-100 mk®

10 - Kowderncamop K50-36-500 mk®

11 - Tpanzucmop 12168

12 - TpaHcgopmamop TA
13-16 - fuod 42266
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Pomopese
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1 - Pezucmop (/10-0,25-100 kOm

2 - Pesucmop OMAT-0,125-13 kOm

3 - Pesucmop OM/IT-0,125-820 Om

4 -~ Pezucmop OM/AT-0,125-7 kOm

5 - Pesucmop OM/IT-0,125-120 Om

6 - Pesucmop OM/AT-0,125-18 kOm
/7, 8 - Tparn3zucmop KT3428

9 - @omoduod PLA-1

10 - fuod KA-510A

11 - Pene P38

)
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Cmadusuzamop HanpsixXeHUs
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1 - Pezucmop OM/T-0,25-12 OM

2 - Peszucmop OM/IT-0,25-820 Om

3 - Peszucmop OM/IT-0,25-5,6 kOm

4 - Peaucmop OMAT-0,25-750 Om
5 6 - Peaucmop OM/AT-0,25-430 Om

7 - Pesucmop [[10-0,25-470 Om

8 - Tpaxzucmop KT361

9 - TpaH3ucmop KT6026

10 - Tpaxaucmop KT3151

11 - Cmadunumpor KL168A
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3amanue 7

Budeoycunumens 00dHokackadHsiu

+ 150
" —O
&
@ 55205
© |
J Iz
@
—
@

2 - Pesucmop MT-0,5-150 Om

3 - Pesucmop MT-1-4,7 kOMm

4 - Peszucmop MT-0,5-100 Om

5 - Pesucmop MT-0,5-20 kOm

6 - KondeHcamop 6IMT-2a-400-0,01

7 - Kowdercamop KCOT-2-500-I-1000

8 - Kowdexcamop bBIMT-2a-4000-0,05

9 - /lamna 6X56-B

10 - Apoccens Bsicokovyacmomusit f1-01-160
11 12 - [He3do
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3aganue 8

Cmadunuzamop HanpsxeHus
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I - Pesucmop MT-0,25-9,1 kOm

2 - Pesucmop (10-0,25-3,3 kOm

3 - Peszucmop MT-0,25-8,2 kOm

4 - Peszucmop MT-0,25-2,7 kOm

5 - Kowdewcamop K/IC-H90-1000 n@
6 - Kowdexcamop K50-36-1000 mk®
7 - TpaHzucmop KT6086

8 - Cmadunumpor KC-156A

9 - Mukpocxema 140442
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3anmanue 9

KackadHsiu pezoHaHcHsIl YBY
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! - Koxndencamop K10-17-H50-0,01 mx @

2 - Konderncamop K10-17-H50-0,1 mk @
3, 4 - KondeHncamop K10-17-H50-0,047 mk@®

5 - Korndencamop KIIE-5 .. 240 n@

6 - KoHnderncamop KIMIK-M-4 .. 15 n®

7 - Pesucmop M/T-0,125-100 xOm

8 - Peaucmop MAT-0,125-12 kOm

9 - Pesucmop MAT-0,125-1 kOm

10 - Pesucmop M/AT-0,125-68 kOm

11 - Pezucmop MAIT-0,125-36 kOm

12 - Pesucmop M/IT-0,125-200 kOm
13, 14 - Tpawaucmop 73226

15 - Tpavcgpopmamop TH



3amanue 10

[lpedbapumeibHblU kackad YycuneHus

1 - Pesucmop M/IT-0,125-3 kOm

2 - Pesucmop M/IT-0,125-4,7 kOM

3 - Pesucmop M/IT-0,125-22 kOM

4 - Peszucmop MAT-0,125-10 kOm

5 - Peszucmop OM/T-0,125-330 OM

6 - Pezucmop M/IT-0,125-18 k0Om

7 - Pesucmop M/IT-0,125-3 «kOM

8 - Kownderncamop KM-6-0,15 mk® H50
9 - KondeHcamop KM-6-0,05 mk® H33
10 - Koxderncamop KM-6-1 mk® H33
11 - Kowdexcamop KM-6-0,15 mx® H50

12 - KoHndexncamop KM-6-0,01 mk® H33
13 - Tpan3zucmop KT315A



3amanue 11

AuppeperuuansHeid YT
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! - Pesucmop MAT-0,25-12 kOM
2 - Pesucmop M/AT-0,25-18 kOM
3 - Pesucmop M/AIT-0,25-5,1 kOM
4 - Pesaucmop M/T-0,25-12 kOM
5 - Pesucmop M/AT-0,25-18 kOM
6 - Pesucmop M/IT-0,25-5,1 kOM
/ - Peszucmop M/IT-0,25-51 kOM
8 - Pesucmop M/T-025-12 kOM

9 - Tpaxsucmop KT3156
10 - Tpanzucmop KT3156
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3amanue 12

Lemexkmop omHOWEHUU

1 - Pesaucmop M/IT-0,125-330 Om
2 - Pesucmop M/IT-0,125-56 kOm
3 - Pesucmop M/IT-0,125-330 Om
4 - Peszucmop MNT-0,125-5,6 kOm
5 - Konderncamop KM-6-5 H®

6 - KondeHcamop KM-6-150 H®

7 - Kondexcamop KM-6-62 H®

8 - Kowndencamop KM-6-1000 w@®
9 - Kownderxcamop KM-6-1000 H®

10 - Auod A18

11 - fAuod 18

12 - TpaH3aucmop KT315

13 - Kamywka 0,1 M[H

14 - Kamywka 0,71 MH
15 - Kamywka 0,2 MM H
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(mecumens cuzHanob

o | @ N
O——&f I
® | @ ®
S [+
® €)
——1__—*—0
® D
<0

! - Pesucmop M/IT-0,5-6,2 kOm
Z, 3 - Peaucmop M/IT-0,5-10 kOM

4 - Pesucmop M/IT-0,5-2,2 kOm

5 - Pesucmop MAT-05-6800 m

6 - Pesucmop M/T-0,5-56 kOm
711 - fuod 49K

12 - Tpansucmop [1416A
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Yeunumens ¢ 2anbbaHudeckou
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1 - Pesucmop M/IT-0,25-3000 m
2 - Pesucmop M/AIT-0,25-150 xkOM
3 - Pesucmop M/AT-0,25-2 kOM
4 - Tpaxcgpopmamop TA

5 - TpaHzucmop 1605

6 - fuod A9
7-9 - fuod 4220
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3amanue 15

Lymmamop cuzHanob

°l Qe leye
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-1 2 - Pesucmop M/T-0,25-1 kOm
3, 4 - Pesucmop M/AT-0,25-56 kOm
- 5 6 - Pesucmop MAIT-0,25-10 kOm
- 7, 8 - Peaucmop M/IT-0,5-820 Om
- 9-14 - fuod KA1026

15, 16 - Tpansucmop M(142A
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CIIMCOK PEKOMEHJYEMOM JIUTEPATYPBI

1. T'OCT 2.104-68. OcHOBHBIC HAAIIMCH.
I'OCT 2.701-84 Cxembl. Bunst u tumnbl. O61ire TpeOoBaHMs K BBITIOTHEHUIO.

I'OCT 2.702-75 IlpaBusa BbINOJHEHUS JICKTPUUECKUX CXEM.

el

['OCT 2.705-70 npaBuia BbIIOJHEHUS AIEKTPUUECKUX CXEM OOMOTOK U MU3JI€TUI

C OOMOTKaMH.

5. TOCT 2.708-81 ITpaBuia BBIIIOIHEHHUS JISKTPUIECKUX CXEM ITUPPOBOIA
AIEKTPUYECKON TEXHUKHU.

6. T'OCT 2.709-89 Cuctema 0003HaYEHUH B DJIEKTPUUECKUX CXEMaX.

7. T'OCT 2.710-81 O6o03HaueHHs1 OYKBEHHO-LIU(PPOBBIE B AIEKTPUUECKUX CXEMAX.

8. T'OCT 2.721-74 OGo3nauenus ycnoBHble rpaduueckne B cxemax. O003HaUCHUS
o0LIero NMpUMeHEHUSI.

9. T'OCT 2.723-68 OGo3HaueHus ycloBHbIE rpaduyeckue B cxeMax. KaTymku
MHAYKTUBHOCTH, TPAaHC(POPMATOPBI U MATHUTHBIE YCUIIUTEIH.

10.I'OCT 2.725-68 O603HaueHus yCI0BHbIE TpaduyecKre B cXeMax. Y CTpOMCTBa
KOMMYTHPYIOIIHE.

11. TOCT 2.726-68 O6o3HaueHus ycioBHbIE Tpaduueckue B cxemax. Toko-
ChEMHUKHU.

12. TOCT 2.727-68 O003HaueHus1 yCIOBHbIE TpaduuecKkre B cxeMmax. Pa3psaHuky,
peOXpaHUTEIH.

13. TOCT 2.728-68 O0603HaueHus yCioBHbIE Tpaduueckne B cxemax. Pe3uctopsi,
KOHJIEHCATOPBI.

14. TOCT 2.729-73 O0Go3HaueHus ycioBHbIE Ipaduueckue B cxemax. [Tpudopsl
AIEKTPOU3MEPUTEIIbHBIEC.

15. TOCT 2.730-68 O0o3HaueHus ycioBHble ITpaduueckue B cxemax. [Ipudopsi

MOJTyTIPOBOTHUKOBBIE.

16. TOCT 2.735-68 O603HaueHus yCIOBHBIC rpaduueckue B cxeMax. AHTCHHBI.
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17.

18.

19.

20.

21

22.

23

24.

25.

I'OCT 2.736-68 O003HaueHus1 yCIOBHbBIE TpahUUECKUE B CXEMAX. DJIEMEHTHI
NE30TEXHUYECKUE U MAarHUTOCTPUKIIUOHHBIC; JINHUU 3a/ICPHKKH.

I'OCT 2.737-68 O603HaueHust yCIOBHbIE TpaduyecKue B cXeMax. Y CTpoicTBa
CBSI3H.

I'OCT 2.739-68 O603HaueHus yCciaoBHbIE TpaduyecKue B cxeMax. ATaparsl,
KOMMYTATOPbI ¥ CTAHIIMY KOMMYTAIIMOHHEIE Telle()OHHEBIE.

I'OCT 2.741-68 OGo3HaueHus ycioBHbIE Tpaduyueckne B cxemax. [Ipu-

OOpBI aKyCTUUYECKUE.

.TOCT 2.747-68 O603HaueHus ycioBHbIe rpadpuueckue B cxemax. Pa3-

MEpPBHI YCIOBHBIX I'paduueckux 0003HaAUECHUH.
['OCT 2.752-71 O603HaueHus yCIOBHBIE rpauuecKkre B cXxeMax.

YcTporcTBa TENEMEXAHUKHU.

.JTOCT 2.755-87 O603HaueHus1 yCIOBHBIE IrpapuuecKkue B cxemax.

YcTpolicTBa KOMMYTAllMOHHBIE U KOHTAKTHBIE COEJITUHEHUS.

YekmapeB A.A. OcunoB B.K. CipaBOYHUK MO0 MAIMHOCTPOUTEIbHOMY
yepueHHuwo. - M: Beicmas mkona, 1994. - 671 c: un.

Odopmienue KOHCTPYKTOPCKOM JOKYMEHTAIUU NMPU pazpaboTke
pPaaMO’IEKTPOHHON anmapaTypsl (CXEeMbl 3JEKTPUUYECKHUE, TE€YATHbBIE
miatel); Metol, ykazanus / coct. E.B. Kopaunkosa, O.H. baxyrtuna;

ITepMm. roc. texH. yH-T. llepmb, 1996. - 38 c: uin.
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Vuebnoe uzoanue

Cocrasutenp BokanoBa Quibra AJjiekceeBHaA

CXEMBbI QJIEKTPUYECKHUE INTPUHIIUIINAJIBHBIE

Y4eOHO-METOAUYECKOE IT0COOUE

Aemopckas peoakyusi
Komnbrorepnas Bepctka B.I1.Ypmankux
ITonnucano B neyats 25.06.12. @opmar 60x84 l/g.
[lewyats odceTnas. Yciu. ned. 1. 5.

Tupax 30 3k3. 3aka3z No
N3znarenbcTBO «Y AMYPTCKUN YHUBEPCUTET

426034, r. xeBck, yi. YHuUBEpcUTETCKas, 1, Kopr.4.
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