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Beeoenue

OmanM w3 3(PQEKTUBHBIX  METOJOB  MOATOTOBKH  KBATH(HUIIMPOBAHHBIX
CTCIIMATUCTOB, MOTYYHBIIAM IIUPOKOE PACIPOCTPAHEHHE CPear APYruX GopM 0O0yUICHHS,
SBIIIETCSL TpakTUdeckoe 3aHsATHEe. OCHOBHAS II€Nb €ro MPOBEACHUS - CHOPMHUPOBATH Y
CTYJICHTOB YMCHHS W HABBIKH, NMPUMEHATh 3HAHUS HA TPAKTHKE, CAMOCTOATEIBHO HX
npuoOpeTaTh M yriayOJsTh.

Ypoku Takoro Tuma, Kak MpaBWIO, COCTOAT U3 JBYX dacTed. CHadama mpoOBOAUTHCS
MOJATOTOBKA CTYJEHTOB K CaMOCTOSITENbHOU paboTte. [IpenomaBarens ydyuT ux cmocodam
MPUMEHEHUS 3HAaHUW Ha TMPAKTHKE. A yX 3aT€M OHU CaMOCTOSATEILHO periaroT 3agaun. U
TYyT PYKOBOMSINAS POJL MPENoAaBaTeNsl 3HAYUTEIBLHO TMOBHIIaeTcs. OH OpraHu3yeT
WHIUBUTyaJIbHO TPYIIIOBYIO PabOTy, BRI3BIBAET UHTEPEC M CTPEMIICHHE CaMOCTOSITEIIHBHO
pazo0paThcsi BO BCEM, MPU HEOOXOIMMOCTH OKa3bIBaeT Momolls. Ha ypokax mmeercs
BO3MOYKHOCTh TIOMOYb Ka)KJIOMY TIOJTHEE HCIIONBh30BaTh CBOM 3HaHUSA. JIJIsI mpaBMIIBHON
opraHu3aiuu y4eOHOro Ipoiiecca He0OXOAMMO, YTOObI Bce 0€3 MCKIIOYEHUS CTYICHTHI
OBLIIM 3aHATHI PEIICHUEM MTOCHIIBHOM ISl HUX TTO3HABATEJILHOM 3a/1auH.

VYcenex o0yueHUs ¥ BOCIUTAHUS BO MHOTOM 3aBHUCUT OT 3HAHMS MperojaBaTesieM
WHJUBUTyAJIbHBIX OCOOCHHOCTEHW CTYJEHTOB, MX pEaJbHBIX Y4YEOHBIX BO3MOKHOCTEH,
YMEHUS CO3/1aTh YCIOBUS JUIsl UX PA3BUTHUS.

B mporiecce mpoBeneHUs 3aHATUN CTYIEHTHI JOJDKHBI HAYYUTHCS: HCIOJIb30BATh
TEXHOJIOTHH cOOpa, pa3MEIICHHs, XpaHCHHsI, HAKOIJICHUS, MPeoOpa3oBaHusI W TMepeaadn
JaHHBIX B TPO(ECCHOHATBLHO OPHUEHTHPOBAHHBIX HMH(POPMAIMOHHBIX  CHCTEMAX;
HCITOJIB30BaTh B MPOGECCHOHANBHOW EATeTLHOCTH PA3JIMYHbIE BUILI IPOTPAMMHOIO
oOecrieueHus, B T. 4. CIICIUATLHOTO; IPUMEHSITH KOMITBIOTEPHBIE U TEIICKOMMYHHKAITUOH-
HBIC CPEJICTBA.

He crout 3a0bIBaTh, 9YTO OCBOECHNE MUCIUILIMHBI TIPEJIaracT TakKe TEOPETHICCKOES
OCMBICJICHHE €€ pa3[eJoB M TEM, NpPH BBIMOJHEHUU KOHKPETHBIX 3aJaHUil Ha
MPAKTUYECKUX 3aHATUSX, YMEHMH padoTaTh C METOAMYECKUMU U CIPABOYHBIMU
MaTepuaiamMH B IPOIECCEe BHITIOJHEHUS TOMAITHEW U CaMOCTOSTEIbHON PabOTHI.
XOopomuM MOMOITHUKOM TMPU BBITIOJTHEHUN MPAKTHYECKUX PabOT MOTryT OBITH JaHHBIC
METONYECKUE YKa3aHMUs.



HNHCTpYKUMOHHBIE KAPTHI
110 BBINOJHEHUIO IPAKTHYECKUX PadoT

Ilpakmuueckasn paooma 1- 2

Tema: IlpencraBienue HHGPOPMAIIMU B CTPYKTYPUPOBAHHOM opme
I]enwy: HayduThCs MPECTABIATh HH(MOPMAIUIO (TEKCTOBYIO, T'papuecKyio) B
CTPYKTYpHUpOBaHHOM (popme.
®opMupyeMble KOMIIETCHIINU:

OKl1. IloHumaTh CyIIHOCTh W COLMAIbHYIO 3HAUYUMOCTh CBOEH Oyayien
npodeccuu, MposIBIATh K HEW yCTONYMBBIA HHTEPEC.

OK2. Opraamn3oBbIBaTh COOCTBEHHYIO JIEATEIILHOCTD, OMPEACIISATH METOIBI I CITIOCOOBI
BBITIOJTHEHHS MPO(ECCHOHANTBHBIX 3a]1a4, OLCHUBATh X d(PPEKTUBHOCTH U KaYECTBO.

[1K4.7. Bectn yTBEpKAECHHYIO YUETHO-OTYETHYIO JOKYMEHTALUIO.

TexHnka 6€30MaCHOCTH MPU NPOBEICHNUN MTPAKTUYECKUX 3aHITHIA.

Cmpozo 3anpewiaemcs:

* HAXOJUThCA B KaOMHeTe 0e3 pa3pelieHus MpenoiaBaresns

* BKJIIOYATh WM BHIKIIOUYATH anmapaTrypy 0e3 ykazaHus MpernojiaBarens

* HAXOJUTHCA B KAOMHETE B BEPXHEW MJIM BO BIIAYXKHOM OJIEXkKIC

* [IPUKacaThCs K allapaType BIAXKHBIMU WUJIU TPSI3HBIMUA PyKaMHU

* BCTaBaTh 0€3 pa3pellieHus IPErnoaaBaTess CO CBOMX MECT, KOI/1a BXOJAT OCETUTENN
* [PUKACaAThCS K 3AIIUTHOMY SKpaHy WX K 3KpaHy MOHUTOpPA

* TpHUKacaThCs K pazbéMaM CUCTEMHOTO OJI0Ka U yCTPONUCTBAM 3a3eMJIICHUS
* KJIACTh KHUTU U TETPAIX HAa MOHUTOP WIH KJIABUATYPY

*  CaMOCTOSTEJIbHO YCTPaHSATh HEUCIIPABHOCTh B pab0OTE KOMITBIOTEPA

e Oeratb 10 KAOUHETY

e paboTaTh NpH MJIOXOM CAMOYYBCTBHH

e MewniaTh paboTe IPYTrux CTYJECHTOB

* MemaTh paboTe mpenoaaBaTens

Bo Bpems paboThl coOMIOAaTe IUCTAHLIMIO MEXTY TJIa3aMHU M SKPaHOM MOHUTOpA
He MeHee 50 cM.

HauunaiiTe paboTy TOJIBKO 1O KOMaH/Ie TipenoaBarens. Bo Bpemst paboThl cTporo
BBITIOJTHSIMTE BCE YKa3aHUS MPENOoIaBaTelis. Y yamuecs ¢ 0caabIeHHbIM 3peHUEM 00s3aHbI
paboTaTh B OYKaX.

HenpepbiBHast niiutenbHOCTh 3aHATHI HenocpeacTBeHHO ¢ BJIT unu [T9BM nHe
JIOJKHA TIPEBBINIATE: - I CTYICHTOB 16 JIET U cTapiie Ha EPBOM Yacy YYeOHBIX 3aHATUN
25-30 MuHyT, Ha BTOPOM - 30 MUHYT.

Padora mo npeacraBjieHnI0 TeKCcTOBOI nHgopmanuu B MS Word
3anpanue 1. DopmarupoBanue abd3amnes B Tekcre. Pabora 8 Word
[Topsimok paboTh
1. 3anmycTuTh TeKCTOBBIN penakTop Microsoft Word
2. YcranoBure nmapamerpsl mpudTa: Times New Roman, pasmep mpudTa: 14, HauepTanue — 0ObIYHOE.
3. HaGepute oqun ab3air TekcTa 1mo oopasiry.
OO0pa3sen Tekcra:
KononTtHTyn — 3TO moBTOpSsifomasicss TEKCTOBasi Wi rpadudeckas nHGopmanns (Ha3BaHUE TJIaBBI, aBTOP
KHUTH, HOMEp pasjena, 3JIEMEeHT rpaguueckoro oGpopmiIeHHs U T.O.), KOTOpas pacrojiaraercs BBEPXY
(BepXHHI KOJIOHTHTYJ) WIA BHU3Y CTPAHUIIB! (HW)KHUI KOJOHTUTYI), HaJ BEPXHUM WM HOJ HYDKHUM



nojsieM. [l Kax10ro pasjena JOKyMEHTa MOXKET ObITh CO3/1aH CBOM KOJIOHTUTYIN. KOJOHTUTYI YETHBIX U
HEYETHBIX CTPAHUL TAKKE MOXKET Pa3IMyaThCs.
Ilepen HabopoM TekcTa HEOOXOAMMO 3ajaTh MOMHMO IapamMeTpoB LIpudTa mapaMmerpsl ad3ana.

Jlnist 3TOTO HAgO BOCIONB30BAaThCS KoMaHAoi Popmat/Ab3all M B OTKPBIBAIOLIEMCS OKHE YCTAaHOBUTD
napamMeTpbl BbIpaBHUBaHMsI TEKCTa Ha JMcTe Oymaru, napaMeTpbl MEpBOH CTPOKH, MEXCTPOYHOIO
paccTOsSHUS U MEKa03aIHOTO HHTEPBAJIA.
4. CxomnupyiTe HaOpaHHBIA TEKCT MATh pa3. (Bcero 6 ab3ares)
5. Peoaxmupyem ab3ayuwl:
Beinensem nepBblif ab3a1l. Y cTaHaBiIMBaeM clleAyIOLIMe TapaMeTpsl ad3ana.
IlepBbIif ab3a1y — OTCTYI CTaHJIAPTHBIA, MEKCTPOYHBIM MHTEpBal — MOJYTOPHBIH, BHIPABHUBAHUE - 110
mmpune. (IIpaBoil kHomkoi MbImM mo ab3amy — A63an; Bkiaaka Pasmep crpanunel,- OTCTynsl U
HWHTEPBaJIbI a03ara)
Tpernii ab3any — OTCTYN CTaHIAPTHBIA, MEXKCTPOUHBIA WHTEPBANT — OJAMHAPHBIN, BBHIPABHUBAHHE II0
JIEBOMY Kparo.
[TsTeit ab3a1 — mepBasi CTpoka — HeT. MeXCTPOYHBI HHTEPBAII — TBOWHOM, BRIPABHUBAHUE TI0
IIPaBOMY Kparo.
[ecroit ab3aly — mepBasi CTpOKa — OTCTYN Ha 2.5 CM. MEXCTPOYHBI MHTEpBal — MHOXuUTenb 1,3.
BripaBHMBaHME — 110 LEHTPY.
Bropoit a63au. Ilepsast ctpoka — orcryn Ha 1,5 cM., OTCTyn cripaBa — 4 CM., MEKCTPOYHBIA MHTEPBAI —
MHOXHTENb 1,8. BelpaBHUBaHKE IO IIUPUHE.
UYerBepThIii a03a1] — repBasi CTpoOKa — OTCTYI Ha 2 ¢M., OTCTYII cripaBa 3 cMm. CiieBa — 6 CM., MeKCTPOYHBIT
MHTEPBAJl MHOKUTEIND 2,5. BelpaBHUBaHKE IO IIUPUHE.
Oo0pamaenue ad3ana. Boygenss ab3ama Tekcra yCTaHOBUTE CIEAYIONIME mapaMeTpsl TekcTa.(Pazmerka
crpaHuLibl — DOH cTpaHULbl — ['paHUIbI CTPAHMIL ).
[TepBrIii ab3a1l — TUN JIMHUAW: OOBIYHAS JIMHUSA, 1[BET: aBTO. [llupuna: 0,5 nT., IpUMEHUTHL — K a03aIry, THIT
o0OpamiieHHe — paMKa.
Tpetuit ab3a1l — TUT JTUHUW: OOBIYHAS JIMHUS, [IBET CUHUMN, IIUPUHA — 2,25TT., MPUMEHHUTH K ab3airy. Tum
oOpaMJIeHUs — JIMHUSA CIIeBA U CHU3Y.
[Iarerit a63a1r — TUT TUHUW: TTYHKTAPHAS JTUHUS, IIBET | KPACHBIN, IUpUHA — 1,5TIT., IPUMEHUTH K ab3airy,
TUI 0OpaMIIeHUs — JIMHUM CJIeBa U CIIpaBa.
3anuBka ad3aues
Beinenss ab3atpl TeKCTa, YCTAaHOBUTE CIIEAYIOIIME apaMeTphl 3aIMBKH.
Bropoii ab3a1 — 3ayiMBKa CBETIIO-KENTHIN LBET, Y30p — 10%, mpuMeHUTH K ad3airy.
YeTBepThlii ab3a1l — 3aJIMBKa CBETIIO-TOIy00i! 11BeT. Y30p — HeT. [I[pUMEHUTH K TEeKCTY.
[Tecroii ab3a1l — 3aJIMBKa CUPEHEBBIN LIBET. Y30p CBETJIbIH 110 AMAaroHaau BHU3, IPUMEHUTH K ad3airy.
3aganue 2.Co31aTh HYMEPOBAHHBIH CIINCOK
Cnucox - HarfsgHO YHNOPSAJOYEHHBIH C MOMOIIBI0O HYMEpallud WK CIEHUAIbHBIX MapKepOB OJIHO- WU
MHOTOYpOBHEBBIHM TekcT. [Ipu 3TOM (Pl HyMepalruu UM MapKepbl BBIACTSAIOTCS U (GOPMATUPYIOTCS
OTJIENBHO OT TEKCTa CTPOK crucka. CIHCOK MOXHO CO3[aTh 3apaHee, a MOXKHO NMpeoOpa3oBaTh B CIIMCOK
TOTOBBIM TeKCT. YTOOBl HayaThb HYMEPOBAHHBIM CIHCOK, BOCHOJb3YHTECh OJHHUM U3 CIIOCOOOB,
MIPE/ICTaBJICHHBIX HIXKE.
1 cnocob:

1. B okxHe OTKpBHITOrO JTOKyMEHTa CTaBUM KypCOp B TO MECTO CTpPaHHIIbI, /i€ JTOJKEH HaudaThCs
HYMEpPOBaHHBIN CIIMCOK.
Bri6upaem nudpy «1» u cTaBuM nocjie Hee TOUKY.
Haxumaewm knaBumny Tab mnm xinaBuinry npooena.
Habupaem Hy»HBII TEKCT IEPBOTrO MyHKTA CIUCKA.
Haxxumaewm knaBuiry Enter.
K mepBoii cTpoke cmucka aBTOMaTUYECKH J00aBJISETCS HOBas CTpOKa ¢ HOMepoMm <«2». Ilocme
Ka)/1I0TO BBOJa TeKCcTa M HaxkaTusa Enter 6yzer 106aBIsATHCS CTPOKA CO CIETYIONIUM MOPSIKOBBIM
HOMEPOM.
7. B KoHIle criucka, YToObI HyMepalyst MpeKpaTHiiach, ABaKIbl HAXKUMaeM KiaBumry Enter.
2 cnocob:

1. B oTkpbITOM OKHE JOKYMEHTA MEPEXOUM K BKIaaKe «I aBHas».

ok~ wN
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CTaBUM Kypcop B TO MECTO CTPaHUIIBI, TJ€ JOJKEH HAYaThCsl HyMEPOBAHHBIN CITUCOK.
B rpymnme «A63amy BeiOupaem kHONKY «Hymeparusi».
4. B meHo «bubimmoreka HymMepanuu» BbIOMpAacM HYXKHBIA THIT HymMepaluu — nudpoBoil mim
OYKBCHHBIH.
BBoauM HYyXHbIE TaHHBIE, CO3/1aBasi IEPBYIO CTPOKY CITUCKA.
Jlnst mepexo/ia K MOCIEIYIOUINM CTPOKaM CITMCKa HaKMMaeM KiaBuinry Enter.
7. B KkoHIIe criucKa, YTOOBI HyMepalust MPEeKpaTHIach, ABAKIbI IIeJIKaeM Kiapuiny Enter.
CozpaiiTe criicku 1Mo 00pasiry, HO B OJJUH CTOJIOII;
Nel

w

oo

KoMmnoneHTsI KoMIbroTepa.
CucreMHBI OJIOK.
Monwurop.
Knasuarypa.
[IporpamMmMHoe obecrieueHue.
CucreMHbIE TPOrPAMMBI.
SI3bIKM IPOrpaMMUPOBAHUS.
[IpukitagHbie IPOrpaMMBl.
KommerotepHsie ceTu.
JlokanbHbIE CETH.
I'moGanpHbBIC CceTH.

No2
KoMmnoHeHTHI KOMIIbIOTEpPA
CucreMHbIii 0JI0K.
Monwurop.
Knasuarypa.
MbIib.
IIporpammHoe obecneueHue.
CucremHbIe IPOrpaMMBbl.
SI3bIKM IPOrpaMMHUPOBAHUS.
IIpukiaagnbie NporpaMmsl.
KoMmnbloTepHble ceTH.
0. JlokanbHbIE CETH.
1. I'nobanbHbIE CETH.

RRO©oo NN E

Ne3

i Ompenenure TEKCT, KOTOPBI HEOOXOIMMO CKOIMPOBATH, U €r0 MECTO Ha3HAYCHHUSL.
il BbzenuTte TEKCT W MepeTaIIUTe €ro MPH HaXaTOW KHOMKE MBIIIM B HOBOE MECTO.
OTmycTuTe KHOIKY MBIIIU TaM, TJi€ JOJKEH MOSBUTHCS KOMUPYEMBbIil pparMeHT.
iii B packpbIBIIEMCsI MEHIO BBIOCpHUTE IYHKT Konuposame.

Neq
KommnoneHThl KOMIBIOTEPA
CucteMHBIi OJI0K.
Mownwurtop.
Knasuarypa.
MpblIib.
ITporpammHoe obecnieueHue.
CucremMHbI€ TPOrpaMMBI.
SI3BIKHM TPOrpaMMUPOBAHUS.
ITpuknaaHbie IpOrpaMMBl.

SESHY DS SIS TE

Ne5



KonupoBanue TekcTa MeT010M NepeTacKUBAHHUS.
1. Onpenennre Tekct, KOTOPHIH HEOOXOIUMO CKOIUPOBATh, U €F0 MECTO HA3HAYEHMUS.
2. BBII[CJII/ITC TCKCT W TICpeTAlIUTC €Tro-TIPpU Ha)kaTOU KHOIIKE MBI B HOBOE MECTO.
OTHYCTI/ITC KHOIIKY MbIIIW TaM, I'’IC JOJKCH HHOSABUTBCS KOHpreMBIﬁ (bpar MCHT.
3.- B packpslBleMCs MEHIO-BblOepuTe MyHKT - Konuposams.
Ne7
KonupoBanue TekcTa MeTO0M NepeTaCKUBAHUS.
L Onpedenume mekcm, Komopwvlii HeE0OX00UMO CKORUPOBAMb, U €20 MeCHmo
HaA3HaYeHus.
Boidenume mexkcm u nepemaujume €20 npu HaMCAmMou KHONKe Mbluil 6 HOGOe
Mecmo. Omnycmume KHONKY MbluiU Mam, 20€ 007HCEH NOABGUMBCA KORUDPYEMblil
gpazmeum.
B packpuieuwiemca menro eptoepume nynkm Konuposams.

3amanue 3 Co3aaTh MApKUPOBAHHBIN CIIMCOK

Hekomopbie KUcaombi U ux conu.

£ A30THan HNO3

£ nxpomosas H2CrO7
£CepHan H2504
2YronbHasn H2CO3
£Xpomosas H2CrO4
£XnopHosaTas HClO3

BbINOMIHWA CTYAEHT Ip.

# OnpepgenunTe TEKCT, KOTOPbIA HEOBXOAMMO CKOMMPOBATb, M Er0 MECTO Ha3HaYeHus.
% Bblaenute TEKCT U NepeTalinTe ero MNPy HaXKaTol KHOMKEe MbIlM B HOBOE MEeCTO.
OTNyCTUTE KHOMKY MbILIW Tam, FAe AO0IKEH NOABUTLCA KONUPYEMbIA GparMeHT.

% B packpbliBLIEMCA MEHIO BbibepuTe NyHKT Konuposame.

Ha3HayeHwus.

& Bblgennte TEKCT U nepetaliuTe ero Npu Ha)KaTol KHOMKe MbIln B
HoBOe MecTo. OTNyCTUTE KHOMKY MbIWM Tam, rge A0/KEH NOoABUTLCA
KONUpyembin pparmeHT.

& B pacKpbIBLUEMCA MEHIO BbibepuTe NyHKT Konuposame.

3anganue 4 ABTO3amMeHa
CozpnaiiTe a7€MeHT aBTO3aMeHbI U1 (ppa3bl BOJHUCTHIE MONYrailuuKku ( 4TOObI MPU HAXKATUU KIIABUIIH
* - mosiBysANach (hpasa BOJIHUCTHIC MOMYTraiuyMKy) U HaOepUTe TEKCT:
BosaHucThIe MOMYyraiiyuKkn

N3 Bcex mormyraes, KOTOpbIE JepKaT JIOOUTEIH, caMble MOMYJIspHbIe — *. DTO NTHYKU pa3MepoM
MIPUMEPHO C BOPOObS, HO C JTMHHBIM XBOCTOM, U3-32 KOTOPOTO Ka)KeTCsl HECKOJIbKO Ooubiie. Pomom * u3
ABCTpauH, TJe )KUBYT CTAsIMHU.

* XOpomIO KHMBYT B HEBOJIC, NPHUBS3BIBAIOTCA K x03auHYy. Camipl 0e3 Tpyaa oOydaroTcs
MIPOU3HOCUTH CJIOBA U JTake (pa3bl, UIMUTHPYIOT JAPYTUE 3BYKH.

B ene * He mpuBepemmBhl. [lutaroTcs * 3epHOBON CMEChIO M3 TpOca M OBca C J0OaBKaMHU
KOHOIUTM U ceMeuek. B HeBone * sxuByT 12-15 net u xopomo pazMHoXkaroTcs. BOT mouemy oHU HEpeaKu
B 300Mara3uHax 1 Ha NTHYbEM PHIHKE.
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3agague 5 Co3manue aBTOGUTYD

ABTOQUIYpBI — 3TO T'OTOBbIE (UIYphl pa3inYHbIX (OPM U BUAOB, HEOOXOAMMO JUIsl cO3AaHus Ooiee
HaIJISIIHBIX JTOKYMEHTOB.
YacTHbIM ciryyaeM aBTO(GUTYpBI SIBJISAETCS HAIMUCh.
B aBTOurypy, Kak u B HaAMUCh MOXKHO ITOMEIIATh TEKCT.
ITpakTHyecku Bce 1EHCTBYSI, ONMCAHHbIE BBIIIE JIs HAJIUCH, OTHOCATCS U K aBTO(UTYpaMm.
[Tpumeuanue. Bo Bcex HHCTPYKIUSAX, B KOTOPBIX OMUCHIBAIOTCS CIIOCOOBI pa3MeIleH s aBTOQUTyp B
JOKYMEHT, pellaiiTe CaMOCTOATENbHO: BCTABIATh aBTO(GUTYPY C HCIOIB30BAHKUEM ITOJIOTHA WK O€3 Hero.
Coset. OnHy aBTOGUrypY MOKHO 100aBUTH U O€3 I10JIOTHA, a IPYIILY JIy4Ille C IIOJOTHOM.
Kak aBrourypy nomecTuts B 10KyMeHT?

B OkHE OTKpBITOr0O JOKYMEHTA IEpEeNTH K BKIaake «BcTaBkay.
Hameruts mMecto, rae OyneT pasmemarbes aBToGurypa.
B rpynne «mroctpanyumny» OTKPHITh MEHIO KHONIKH «DPurypay.
B mento «@urypay BbIOpaTh U3 KOJUIEKLIUU HY>KHBIM THUIT aBTO(QUTYpBI.
KypcopoMm — kpecTom npu Ha)kaToi JI€BOM KHOIKE MBIILIU PACTAHYTh KOHTYpP aBTOQUIYpPhI B
HaMEUYEHHOM MECTE CTPAaHHULIbI JOKYMEHTA (Jja’ke IOBEpX yKe HaOpaHHOIo TeKcTa). B Hy» HbII
MOMEHT OTIIYCTUTH JIEBYIO KHOIIKY MBILIH.
IIpumeuanue. Eciu paMKy He pacTArMBaTh, a LIEJIKHYTh OJUH Pa3 KypCOPOM — KPECTOM 10 CTPAHULIE,
aBTOMATHYECKH MOSBUTCSA aBTO(GUTYpa pa3MepoM He OoJIbIIe Ar0iMa.

Kak no6aButh Tekct B aBTOGUrypy?

ko E

1 cnocob6:
1. B okHe OTKpBITOr0 JOKYMEHTA IlIeJIKaeM PaBOil KHOIIKOM MBIIIY 110 HY>KHOW aBTO(UTYpE.
2. B KOHTEKCTOM MEHIO BBIOMpAeM IMyHKT «J{00aBUTBH TEKCT».
3. Buytpu aBTOdUrYp 3aMHUTaeT Kypcop BBO/a TEKCTA.
4. BBoAMM TEKCT B aBTOQUTYPY, pEAAKTUPYEM U (popMaTHpPyeM €ro o Mepe HaJJ0OHOCTH.
2 cnocob:
1. B okHe OTKpPBITOr0 JOKYMEHTA BbIJIEISIEM HYKHYIO aBTO(UTYPY IIETYKOM JIEBOM KHOTIKHU MBIIIIH.
2. Ilepexoaum k Bkiaake «Dopmaty.
3. B rpymme «BcraBuTh Qurypsn» menkaem mo KHonke «M3MeHUTh TEKCTY.
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Ilpakmuueckan paboma 3

Tema: Tlouck uadopmaluu B riodanpHoOM cetu MHTEepHET
Ilensy: HaydIUTHCS OCYIIECTBIIATH MOMCK HH(POPMAIIUK B T100aIpHOM cetn HTEepHET.

dopmupyemMble KOMIETCHIINH:

OK4. OcymmecTBisITh TIOMCK, aHAIM3 W OIEHKY WH(MOPMAIMH, HEOOXOAUMOW IS
MOCTAHOBKM M pelIeHHs Mpo(ECCHOHANBHBIX 3a7ad, MPOQPECCHOHATBHOTO W JIMYHOCTHOTO
pa3BUTHA.

OK 5. Hcnionb3oBate  MHPOPMAITMOHHO-KOMMYHHKAIIMOHHBIE TEXHOJIOTHU ISt
COBEPILICHCTBOBAHUSI TPO(ECCUOHAIIBHOM IEATEIILHOCTH.

[1K4.5. HM3yuarb pBIHOK U KOHBIOHKTYPY MNPOAYKUHH U YyCIyr B 00JacTH
npohecCuoHaNbHOM eATENbHOCTH.

Oo6o3pesarens Microsoft Internet Explorer

HNHTEepHET — 3TO MHOTOYUCIIEHHbIE KOMITBIOTEPHBIE CETH, COEIUHSIOINE MUJIITUOHbI
KOMIIbIOTEPOB 110 Bcemy mupy. A Microsoft Internet Explorer — cpencrto noxcoenunenus k MaTepHeTy
IS TIOJTYYCHUS TOCTYIAa K THFAHTCKOMY XpaHWiuIny AaHHbiX. Internet Explorer kak u npyrue
IIpOrpaMMbl Hecyliue o 1o0HbIe (YHKLIMHU HAa3bIBAIOT MHTEpHET Opay3epaMu.Tak 4To ke Takoe UHTEPHET
Opayzepsl? JlaBaiiTe 3amumieM: HHTEPHET Opay3epsl - 3TO CIIEHUAIBHBIC IPOTPAMMBI ITO3BOJISIOINE
HPOCMATPUBATH COJCPIKIMOE WeD caifToB.

A Teneps MOCMOTPHUM Ha 000JI0UKY ITporpammbl Internet Explorer (Bb1 MoskeTe 3alMChIBATh ITO
Ha3BaHUE COKpalleHHO |E 3To cokpaleHue NpuHATO BO BCEM MUpPE), UTO K€ MbI TaM YBUJIMM, a IIEPBOE
YTO BaM Cpa3y MOXKET OpOCHUTCS B IJ1a3a - 3TO MaHelb ¢ KHOKaMU, Ha KOTOPBIX Bbl 3aMETETE /IBE YKE
3HAKOMBIX BaM KHOIIKH, 3TO KHOIIKA BIEpe U Ha3al.JTH KHOIIKU HECYT TaKylo ke (pyHKIUIO KaK U B
oknax Windows. /lasiee B OCHOBHO# rpyIiiie KHOTIOK HaXOAUTCS KHOIKA «OCTaHOBUTBY, 3Ta KHOIIKA
M03BOJISIET OCTAHOBUTH JACCTBIE KOTOpoe pou3BoauT |E Hampu Mep 3arpy3ky Web crpanuisl. Knomka
«OOHOBUTHY NO3BOJIIET OOHOBUTH cofiepxkuMoe okHa |E B cimydae HeoOxonuMocTH, 3Ta PyHKINS
0c0o0€HHO ToJIe3Ha KOrjia CTpaHuIa He OJIHOCTbIO 3arpy3miiach U HE0OX0AUMO MTPOU3BECTH €€
nepesarpy3ky. Cnemyromasi KHOTIKa «J{oMo¥» - MO3BOJIAET MEPENUTH HaM Ha CTPAHMILY YKAa3aHHOM Kak
«goMatiHas». [Ipo pyHKIMN ocTalbHBIX KHOIIOK BbI y3HAaeTe Ha cieayromeM 3ausatun. Keratu ais
¢yskuit OcranoBUTh 1 OYHKIIUU OOHOBUTH €CTh YJ00HBIE OBICTPHIE KIABUIIM JAaBAHTE Mbl UX
3anumieM. «OcTaHoBUTHY - ESC, «O6HOBUTEY - F5. Huyke nmaHenn KHOMOK Bl BUANUTE aJIPECHYIO CTPOKY.

Urto Takoe agpecHasi CTpoka?

AJpecHas CTpoKa CITY>KUT ISl BBOAA M oToOpaxkeHus agpeca Web-crpanuipt. UToOb! mepeiiT K Kakou-
100 CTpaHUIE BaM JlaXKe HEe HY)KHO HaOupaTh MOJIHOCTBIO ee aapec. [IpocTo HauHuTe nevarats, a
CPEICTBA aBTO3aBEPLIEHUS JTONOJHUT MPEATIONAraéMblii aIpeC, OCHOBBIBASICh HAa a/ipecax MOCEIEHHBIX
BaMU paHee y3JI0B.

C moMoIbIo aipecHoil CTpoKH BbI MOkeTe uckatb Web-crpanuns! nmpocro Hadbpas komanas! find, go,
win ? ¥ CJI0BO, KOTOpoe Bbl HIKUTe. Kak BB MOHUMAETE B aJpECHYIO CTPOKY BBOJISATCS aJpeca MHTEPHETA.

Yro Takoe agpec aTepHera?

Anpec UnrepHera (nHoraa taxke ropopsat URL wmu Uniform Resource Locator) o0sr4HO HaunHAETCS ©
Ha3BaHMsI IPOTOKOJIA. 3aTEM CIIEyeT Ha3BaHUE OpraHU3alH, KOTOpas MOJJIEPKUBAET IaHHBIN y3€.
Cybddukc o603Hauaer tumn opranuzanuu. (IIpotokos 3To HabOp MpaBwII U CTAaHAAPTOB, KOTOPHIN
MO3BOJISIET KOMIIbIOTEpaM 0OMEHHUBATHCS JAHHBIMU. )

Hanpuwmep, agpec http://Www.msu.ru/ roBopuT o ciieayroimem.

http:Web-cepsep ucnonb3yer nporokon http.

WWW - V3en naxoaurcs B Web.

Msu - ¥3en Mockosckoro ['ocynapcTBenHoro YHusepcurera (MIY).

.f'U - Y3en HaxoauThesa B Poccuu.

OObIYHO, KOMMEPUECKHUE Y3JIbI UIMEIOT Cy(h(UKC .COM, a MPaBUTEIHCTBEHHBIE .JOV.



http://www.msu.ru/

Ecnu agpec yka3piBaeT Ha ONpeAeIeHHYIO CTPAHUILY, TO JOIMUCHIBAIOTCS JOTOTHUTEIbHBIE
JIaHHBIC, HATIPUMEP, UMS TIOPTA, MMaIKa, CoAepIKallas CTpaHUIly u uMms Qaiina. Pacimpenus Web-
CTpaHHMII, CO3JJaHHBIX C HCIOJb30BaHueM s3bika HTML, 00b14HO okaHumBaroTcs Ha .htm wmum .html.
Korna Bel npocMmarpuBaeTe kakyo-imbo Web-ctpanuily, To ee aapec MosBIsSeTCs B aAPECHON CTPOKE
o0o3peBarersi.

Kaxxaplii u3 Bac OIyuyuT OUIIET € 3alaHUEM KOTOPOE OH JJOJKEH BBIIIOJIHUTD.
bunem Nel
1) 3aiitu Ha caiiT www.referat.ru u Haiitu pedepar na remy «Vcropust Poccun», coxpanuth B 3apaHee
CO3JaHHOMU MAaIKe.

2) Haiitu uadopmarmio o ¢pecruBane «Cryaendyeckas BecHa - 2004» (cpoku (ecTuBas, MeCTO
NPOBEICHNUS) COXpaHHUTh HH(popMalmio B ¢aitne Word

3) Haiitu 9 mkonbpHBIX Web-caliTOB U COXpaHHUTh IJIaBHBIE CTPAHHUIIBI B MAIKY.

bunem Ne?2

1) 3Baiitu Ha caiit www.referatov.net u naiitu pedepar Ha TeMy «IKOHOMHUKA Poccumny», COXpaHHUTh B
3apaHee CO3/IaHHOM MarlKe.

2) Haiitu unpopmarmio o Pocuiickom Coroze Mostoiexu (4eM 3aHUMAETCs1, UMSI TUPEKTOPA.
Ha3BaHHUE M aJIpece caiita) coxpaHuth uHpopmaimio B ¢aiine Word

3) Haiitu 3 web-caiita ¢ uadopmanueii o Ennnom I'ocynapcTBeHHOM DK3aMeHe U COXPAHUTD TJIaBHBIC
CTPAHMUIIBI B MATIKY.

bunem Ne3

1) 3aiitu Ha caiiT www.referat.ru u Haiitu pedepar Ha TeMy «XUMHS», COXPAHUTH B 3apaHee CO3JaHHON
Manke.

2) Haiitu unpopmarmro o npesugente Poccuiickoit @enepartiuu (qata poxKacHus, T yIHICS)
coxpaHuTh uHpopmanuio B daitne Word

3) Haiitu 5 web-caiiToB MOCBSIIIEHHBIX YKOJIOTUH U COXPAHUTD TJIaBHBIC CTPAHUIIBI B MAIIKY.

KoHTpoapHBIE BOTPOCHL:

. UTo Takoe NoKagpHas ceTh?
. Uro takoe HTEpHET?

. Uro rakoe WWW?

. Uto Takoe Web-ctpanuma?

. Uro Takoe web-caiiT?

. Uto Takoe 6payzep?

. Kakue Opay3zeps! Bbl 3HaeTe?
. Yro Takoe ¢popym, uar?

CONO O WN—


http://www.referat.ru/
http://www.referatov.net/
http://www.referat.ru/

Ilpakmuueckasa paooma 4

Tema: Pabota B cucteme mamuHHOTO0 iepeBoga Cokpart 5.0
Ilenwy: HaydnTHCS OCYLIECTBIIATH IIEPEBOJ] C MOMONIBIO ITporpammel Cokpar.
dopmupyeMble KOMIETECHIINU:

OK 8. CamocTosiTebHO  OTpeNeNsTh 3aaull  MPO(ECCHOHAIBHOTO W JIMYHOCTHOTO
Pa3BUTHSI, 3aHUMATHLCS CaMOOOPa30BaHUEM, OCO3HAHHO IIIAHMPOBATH TIOBBITICHUE KB (DHKa-

1007078
[1K4.4. KonTponupoBaTh XOJ M OIIEHUBATb PE3YJIbTAThl BBIMOJHEHUS PabOT U
OKa3aHMsl YCIYT UCTIOJIHUTEIISIMHU.

Oco0eHHOCTH ¥ Ha3HAYEHUE CUCTEM MAIIMHHOTO NIEPEBO/IA: C MOSBICHHEM EPCOHATBHOTO KOMITBIOTEPA
CTaJIM CO3/1aBaThCs SJEKTPOHHBIE CII0BApH, 00JIErYUBIINE ITOUCK HY>)KHOT'O CJI0Ba U MPEI0KHUBILIUE
MHO>KE€CTBO HOBBIX I0JIE3HBIX (PYHKLINH (03ByYMBaHUE CJIOBA, IOMCK CUHOHUMOB U T.1.). TexHomorus
MAaIIMHHOIO NIEPEBOiA IOCTENIEHHO COBEPIICHCTBOBaANACh. M eciii KauecTBO U CKOPOCTh IEPEBOA
IIEPBBIX CHCTEM OCTAaBIISJIN JKEJIATh JIy4IIEro, TO TeIepb KOMIIBIOTEP IEUCTBUTEIBHO MOXKET CBSA3HO
NEPEeBOIUTh TEKCT C OJHOTO fA3bIKA Ha JPYroi. A Gojiee COBpEMEHHbIE CUCTEMBI C TIPUEMIIEMBIM
Ka4ecTBOM IepeBoadT | cTpanuily Tekcra 3a 1 cexynay. Cucremsr MII MOTYT OBITH HCITOJTB30BAHBI IS
peleHus 3a/1a4 NpodecCHOHAIBHOTO MePeBOia U 3HAUUTENIBHO MOBBICUTH 3((PEKTUBHOCTh paboT.
CpaBauM 00a crmocob6a — TpaJUIIMOHHBIA M MAIIMHHBIA. TpaguIMOHHBIA TepeBO] OOBIYHO
BKJIIOUYAET HECKOJIBKO JTalloB: IIEPEBOJ, PENAKTOPCKas MpaBKa, BEPCTKA, Koppekrypa. Ilpu aTom B
LEJISAX YCKOPEHUS MIEPEBO/, KaK IIPABUJIO, BBIIOJIHAKT HECKOJIBKO IIEPEBOIYUKOB. Bceneacrsue 3Toro
BO3HHUKAET MIpobiieMa eAMHOM TEpPMUHOJIOTHH U €IMHOI'0 CTUJIS IEPEBOA, YTO YBEIIMUUBAET 3aTpaThl HA
pPenaKkTOpCKyto paBKy. Kpome TOro, 3Ha4uTeNIbHbIE YCUIINS IPUXOANUTCA TPATUTh HA IIEPEBEPCTKY
JOKYMEHTA.

3agaHue: COIVIaCHO PO3JAaHHBIM KapTOUKaM- 3alaHUSIM C MOMOIIbIO TporpamMbl CokpaT
NEpCOHAJbHBIII  TMEepeBecCTH TEKCT C aHIJIMMCKOro s3bIka Ha PYCCKMM M Hao0OpoT.



Ilpakmuueckaa paboma 4
Tema: 3HaKOMCTBO C TaKeTOM MaTteMatndeckux pacieroB MathCAD

I]ens: 03HAaKOMUTHCS ¢ MHTEPdEicoM 1 Bo3MoHOCTsIME riporpammbl MathCAD.

dopmupyeMbie KOMIICTCHITUH:

OK2. Opraamn3oBbIBaTh COOCTBEHHYIO JIEATEIILHOCTD, OMPEACIISATH METOIBI M CITIOCOOBI
BBIMTOJTHEHNS TIPO(PECCHOHATLHBIX 337124, OIIEHUBAThH UX A(GEKTHBHOCTH M Ka4€CTBO.

OK3. Pemare mpoOneMbl, OLEHUBATh PHUCKH M TMPUHUMATh PELICHUS B
HECTaHJAPTHBIX CUTYaIIHSIX.

[1K4.2. TInanupoBaTh BbINOJHEHKE PA0OT U OKa3aHUE YCIYT UCTIOTHUTEISIMHU.

[1K4.4. KontponupoBaTh XOJ M OIIEHUBATh PE3YJIbTAThl BBHINOJHEHUS PabOT U
OKa3aHUsl YCIYT UCTIOJIHUTEIISIMHU.

TGOPGTI/ILIGCKEUI qacCTb
WuTepdeiic moap3oBaress
[Tox naTepdeiicom MoaB30BaTEINS MOAPA3YMEBACTCSI COBOKYITHOCTE CPECTB Tpaduieckoil 000JI0UKH
Math CAD, o6ecrieurBaronux JErkoe yrnpaBieHHe CHCTEMO#, KaK ¢ KJIaBHIITHOTO MyJIbTa, TaK U C
MTOMOIIBI0 MBIIH. [0 ynpaBiieHueM TOHUMAETCS ¥ POCTO HAOOp HEOOXOIUMBIX CHMBOJIOB, (hopmMyIt,
TEKCTOBBIX KOMMEHTAPHEB U T. /., © BO3MOXKHOCTh MOJIHOM moarotoBku B cpene MathCAD nokymeHTOB
(Work Sheets) u 351eKTpOHHBIX KHUT C MOCICAYIOIIUM UX 3allyCKOM B pEallbHOM BPEMEHHU.
[Tonp3oBaTenbCKHil HHTEPEIC CUCTEMBI CO3/IaH TaK, YTO MOJIb30BATEIb, UMEIOIINN dJIEMEHTAPHBIC
HaBbIKU paboThl ¢ WiNdOWS-TiprItosKeHUSME, MOXKET cpa3y Hadath paboty ¢ MathCAD.
OKHO pelaKTUPOBAHUSI.

&) Mathcad Professional - Oxno
File Edif View Insert Format Math Symbolics Window Help
pLl EQ& p EE o oINS MR | B
: L r
HNom§l ] ,é.l...u ] o B 7z U
(‘xno =] E3
-~
[Craunapmiﬂ cr;}bna Windowsf—npunomeuuic} [Math | j
I/ I |
[Fnaauoe nemq‘] CranpaptHas naHens [E f i
WHCTPYMEHTOB [] xm
MNanens ansa paborel ¢ pannaum ]‘h = :
topuarupoBaHun M TEKMTOM ca? = ‘
5> af
mauenb HaTeMaTHYeCcKHX uucrpynemoaf//g‘

Proge Y. foc ek AUTO NUM [Page 1

T';1aBHOE MEHIO CHUCTEMBI.
Bropas cTtpoka okHa cuCTEMBI - TJIaBHOE MeHI0. HazHaueHne ero KoMaH 1 NpuBEIEHO HUXKE:

File Edt View Inset Format Math Symbolcs Window Help

File (®aiin) pabota c daitiamu, ceThi0 HHTEPHET U AJICKTPOHHOM 1mouToi; Hucmanaroniee MeHio
COZIEP)KUT KOMaH b, cTanaapTabie st Windows-npuioxeHuit.
Edit (IlpaBka) - pegakTupoBaHue JOKYMEHTOB;




Hecnanaromiee MEHIO TakKe COACPIKUT KOMaH Ibl, cTaHaapTHbie it WiNndows-nprioxeHuit.
BonbIIMHCTBO W3 HUX JAOCTYITHBI TOJIBKO B CITyYae, €CJIM B JOKYMEHTE BBIICJICHBI OJTHA MJIA HECKOJIEKO
obnacreit (Tekct, hopmyia, rpaduK | T.1.)

View (O0630p) - ©3MEHEHHUE CPEICTB 0030pa;

« Toolbars (ITanenn) - mo3BoJsIET 0TOOpaXKaTh WM CKPBIBATh MMaHEIM HHCTpyMeHTOB Standart
(Crannaprhast), Formatting (PopmatupoBanus), Malb(MaremaTuka).

» Status bar(Ctpoka cocTosiHUSI) - BKJIFOUCHHE WK OTKIFOUYECHHE OTOOPAKEHHS CTPOKU COCTOSIHUS
CHCTEMBI.

* Ruler (1uneiika) - BKIIOYEHHUE-OTKIIIOUCHHUE JTMHEHKH.

» Regions (I'panwuiipl) - Jlenaer BUIAMBIMU TPaHUIBI 001aCTEH (TEKCTOBBIX, rpaduuecKux, Gopmyi).
» Zoom (u3MeHeHHue MaciTada).

* Refresh (O6uoButs)[Ctrl+R] - 06HOBIEHHE COMEPKUMOTO DKPAHA.

* Animate (Aaumarus) - KomaHia mo3BoJssieT co31aTh aHUMAIHIO.

» Playback (ITpourpsiBarens) - BocnpousBeaeHne aHuMaIum, Xpausineiics B ¢aiiie ¢ paciumpeHueM
AVI.

 Preferences (Hactpoiiku) - OnHa U3 BKIaI0K BeIuibiBaroriero okxa (General) mo3Bosisiet 3a1ath
HEKOTOPBIC TapaMeTphbl padOThI BIIPrPaMMbl, HE BIUSIOIIUE HA BEIYUCIICHUS, Jpyras BkiIaaka (Internet)
CIYXHT JIJIs BBOJIa MH(OPMAIK IIpU coBMecTHO# padote ¢ MathCAD-nokymenTamu depes Internet.
Insert (Bcraka)  Komanbl 3Toro Metro no3ossitor nomeniats B MathCAD -nokyment rpaduku,
(GYHKIHMU- TUTIEPCCHUIKH, KOMITOHEHTBI U BCTPAaUBaTh O0OBEKTHI.

Format (®opmar) - usmenenue Gpopmara 00beKTOB

» Equation (Ypasuenue) - ®opmarupoBanue GopMys U CO3AaHUEe COOCTBEHHBIX CTUIICH s
MIPECTaBICHUS JAHHBIX

» Result (Pe3ynbrar) - ITo3BosseT 3a1aTh (hopMar MpeACTaBICHUS PE3yIbTaTOB BBIYUCICHHMA.(CM.
pazznen 1.4 3Toit nekuun)

» Text(Tekcr) - opmaTupoBaHne TEKCTOBOTO Gparmenta (mpudt, pasmep, HauYepTaHUE)

» Paragraf (A63an) - 3amenenue ¢popmara Tekyiiero adb3ama (OTCTYIIbI, BRIpABHUBAHUE).

» Tabs(TaOymsius) - 3agaHue MO3UITUI MapKEPOB TAOYJISAIHH.

» Style (Ctuip) - OdhopmiieHne TEKCTOBBIX a03alleB.

 Properties (CgoiicTBa) - Briaaka Display (OtoOpakeHune) mo3BossieT 3a1ath nBeT (GoHa a1t Hanbosee
BaXKHBIX TCKCTOBBIX M rpadUuecKux 00acTeil; BCTaBICHHBIN B JOKYMEHT pucyHok (Insert -> Picture)
MO3BOJISET 3aKIIIOYUTh B PaMKY, BEpHYTh €My IepBOHa4YaIbHbIH pa3mep. BkBaaka Calculation
(Berancienne) mo3BoiseT UTSt BBIICICHHOW (DOPMYITHI BKIFOUUTH M OTKJIFOYUTH BEIUMCIICHUE; B
MOCIIEHEM CTy4yae B MPABOM BEPXHEM YTy 00acTu (hOpMyIIbI MOSBISETCS MAIEHbKHUI YepHBIT
PSIMOYTOJIBHUK U (POPMYIIa IpeBpamaeTcs B KOMMEHTapUi.

» Graf (I'paduk) - [To3BomsIeT MEHATH TapaMeTPbl 0TOOPaKEeHUs rPpaHKOB

» Separate regions (Pa3zgenuts obmactr) - [To3BosIsIET pa3ABUTATh IEPEKPHIBAIOIINECS 00IACTH.

+ Align regions(BsipoBHATE 0051acTH) - BeIpaBHUBAET BBIICIICHHBIC 00JIACTH 110 TOPU3OHTAIN WU 110
BEPTUKAJIH.

» Headers/Footers (KoioHTUTYIIBI) - CO3IaHKE W PEAAKTUPOBAHUE KOJIOHTHUTYJIOB.

» Repaganite Now (ITepenymepanus ctpanuir) - [Ipon3BoauT pa3OMBKY TEKYILET0O JOKYMEHTA Ha
CTpaHUIIBI.

Math (MaremaTuka) - yrpasienue mporeccom Borauciennii; B MathCAD cyiecTByeT /1Ba pexxuma
BBIYHCIICHHUH: aBTOMAaTUYECKHUI U PYYHOH. B aBTOMaTH4ecKkoM pekuMe pe3yabTaThl BEIUMCICHUN
MTOJTHOCTBIO OOHOBJISIIOTCS MPU KAaKOM-JTHO0 M3MEHEHHH B (hOpMYyIIE.

« Automatic Calculation (ABToMaTHueckoe BBIYHCICHHUE) - TO3BOJISICT MEPEKIIOYATh PEKHUMBI
BBIYMCIICHUI.

» Calculate (Beruucnuts) - [Ipu pydHOM pexkrMe BBIYUCICHHN TTO3BOJISET IEPECUUTATh BUIUMYIO YacTh
JKpaHa.

 Calculate Worksheet (ITpocunrars moxymeHr) - [lepecder Bcero 10KyMeHTa LEITUKOM.

« Optimization (Ontumuzanus) - [pu momomu 3Toi KoMaH 161 MoxHO 3actaButT MathCAD nepen
YHCIIEHHOW OIICHKOW BBIPAYKEHUS TIPOU3BECTH CUMBOJILHBIC BRIYHCICHUS U PU HAXOXKJIEHUU Ooliee
KOMITAaKTHOM (pOpPMBI BBIpaXKEHHUS UCIIOJIb30BaTh IMEHHO e¢. Eci BhIpaeHHe yIaioch ONITUMU3UPOBATh,



TO CIIpaBa OT HETO MOSABJISIETCA MAJICHbKas KpacHas 3B€3/7104Ka. JIBOMHOM IIETYOK HA HEW OTKPBHIBAET
OKHO, B KOTOPOM HaXOJUTCSI ONTUMHU3UPOBAHHBIN PE3yNbTaT.

« Options (ITapameTpsl) - MO3BOJIAET 3a1aBaTh MapaMeTPhl BRIYKUCICHUH (CM. pa3aen 1.4 Hacrosimeit
JIEKLIUN)

Symbolik (CumBosnka) - BEIOOp orepanuii CAMBOJIBHOTO MPOIECCOPa;

[To3ummu 3TOro MeH1o noApoOHO paccMaTpuBaroTcs B JIeKiuu 6 , HOCBAIIEHHOW CUMBOJIBHBIM
BeruKcieHusiM B cucteme MathCAD.

Window (OkHo) - ynipaBjieHUEe OKHAMU CUCTEMBI;

Help - pabora co cripaBo4HO# 6a30# JaHHBIX O CHCTEME;

« Mathcad Help (Crpaska mo MathCAD) - coaepsxut tpu Bkiaaku: Copep:kaHue - ClpaBKa
YIOPSIIOUEHA M0 TeMaM; Y KazaTelb - MPeIMETHBIN yKa3aTenb; [Iouck - HaXOAUT Hy)KHOE MOHSTHE TIPU
BBOJIE €ro B hopMmy.

» Resource Center (LleaTp pecypcoB) - UnhopManmoHHBIN IIEHTP, COASPIKAIIHA 0030p
BhIUUCIUTENBHBIX crtocoonocteir MathCAD (Overview and Tutorials), 6sicTpyto cripaBKy B BHjIE
pUMEpOB U3 pa3niHbIX obnactelt matematuku (Quicksheets and Reference tables).

« Tip of the Day - BembiBaroiiiue OKHa-TIOACKa3KH C IMOJIE3HBIMEU COBETAMH (BO3HHUKAIOT MPH 3arpy3Ke
CUCTEMBI).

» Open Book (OTKpbITh KHUTY) - TIO3BOJISICT OTKPHITH CripaBoYHUK crcteMbl MathCAD.

» About Mathcad (O nporpamme Mathcad) - uadopmanus o Bepcuu nporpaMMsbl, aBTOPCKHX MPaBax u
MOJIb30BaTee.

Kaxnasi mo3ummst r1aBHOrO MEHIO MOKET OBITh CJIelaHa aKTUBHOM. J[J1s1 3TOTO TOCTaTOYHO yKa3aTh HA
HEe KYpPCOPOM - CTPEIIKOH MBIIIN ¥ HaXaTh €¢ JICBYIO KiIaBHIy. MOKHO TakKe Haxarthb kiaBumy F10 u
MCTIOJIH30BATh KIIABHIIH MTEPEMEIIEHHS BIIPABO U BJIEBO. 3aTeM BBIOOD (DUKCHUPYETCS HAXKaTHEM KIIABUIIIN
BBOj1a Enter. Eciiu kakas-mu0o0 mo3uIysi TIaBHOTO MEHIO JIEIAeTCsl aKTUBHOM, OHA BBIBOJIUT
HUCTIAAI0IIee TIOAMEHIO CO CIIMCKOM JIOCTYITHBIX M HEAOCTYIHBIX ( HO BO3MOXKHBIX B JTAIbHEHIIIEM)
onepauuii. [lepemerienue no cnucky MoJIMEHIO U BEIOOp HYKHOM onepariy Mpou3BOANUTCS aHATIOTUYHO
TOMY, KaK 3TO OIIMCAHO JJIs TIIaBHOTO MeHI0. CTaHgapTHasl MaHellb HHCTPYMEHTOB.

TpeThio CTPOKY OKHA CHCTEMbI 3aHUMAET MaHe b HHCTpyMeHTOB (T001b0X). OHa comepUT HECKOIBKO
TPYII KHOTIOK YIPABJICHHS C TTUKTOTPAMMaMH, KKIast U3 KOTOPBIX AYOIUPYET OJTHY U3 BKHEHIIINX
oreparuii rimaBHOro MeHo. CTOUT TOJIBKO OCTAHOBUTH KYPCOP MBIIIH Ha THO00H U3 3TUX MUKTOTPaMM,
KaK B KEJITOM OKOIICYKE IMOSBUTCS TEKCT, OOBSICHIIOMUI (QYHKIIUN MUKTOrpaMM. PaccmoTpum aeiicTBue
KHOTIOK OBICTPOTO yIpaBiieHus cucteMoi. CTaHAapTHAas MaHeIb HHCTPYMEHTOB.

TpeTbio CTPOKY OKHA CHCTEMBI 3aHUMAET MaHelb HHCTpYMeHTOB (T001b0X). OHa comepUT HECKOIBbKO
TPy KHOTIOK YIPaBJICHUsI ¢ MUKTOTpaMMaMHU, KakKaasi U3 KOTOPBIX TyOIUpYeT OAHY U3 BaXKHEHIINX
oreparuii rimaBHOro MeHio. CTOUT TOJIBKO OCTaHOBUTH KYpCOP MBILIN Ha 000N U3 3TUX MUKTOTPamM,
KaK B JKEJITOM OKOIIIEYKE MOSBUTCS TEKCT, OOBACHSIONMHMHI QyHKIIMK TUKTOrpamMM. PaccMoTpuM AeiicTBre
KHOIOK OBICTPOTO YIPABJIEHUS CUCTEMOH.

DR 8V i
Knonku onepayuii ¢ ghavinamu

Jlokymentsl cucrembl MathCAD sBnsitorest  ¢aitmamu, T.e. MMEIOIIM MH HMEHa OJIOKaMH
XpaHeHUs] MHPOpPMAIMK HA MATHUTHBIX AucKax. ailiibl MOXHO CO31aBaTh, 3arpyxath
(oTKpBIBaTH), 3aMMMUCHIBATD M paclieyaThiBaTh Ha MPUHTEpE. Bo3MoXkHbIe onepaiuu ¢ daitnamu
NPE/ICTaBIICHBI B TAHEIN HHCTPYMEHTOB MEPBOM IPYNTION U3 TPEX KHOIOK:

New Worksheet (Co3xaBarth) CO3/IaHHE€ HOBOIO JOKYMEHTa C OYHCTKOH OKHa
PEIaKTUPOBAHHS;

Open Worksheet (OTKpbITB) - 3arpy3Ka paHHEe CO3IaHHOTO JTOKYMEHTA U3 JHaJI0rOBOTO OKHA;
Save Worksheet (CoxpaHuTs) - 3anMCh TEKYLIETO JOKYMEHTA C €r0 UMEHEM.

Tleuamo u KOHMPOIL OOKYMEHMO8.

Print Worksheet (ITeuats) - pacrnieyatka JOKyMEHTa Ha IPUHTEPE;

Print Preview (IIpocMoTp) mpeaBapuUTEIbHBIN IPOCMOTP 0K\ MCHTA:

Check Speling (ITpoBepka) - mpoBepka opdorpaduu JOKyMEHTA.

Knonxu onepayuu peoaxmuposeanusi.

Bo BpeMst MOATOTOBKH JJOKYMEHTOB UX MPUXOJIUTCS PEIaKTUPOBATH, T.€. BUIAOU3MEHSTH U JOTOTHSTD.



Cut (BeIpe3aTb) TepeHOC BBIJCICHHON YacTH JOKyMEHTa B Oydep oOMeHa ¢ OUUCTKOM TOM
9acTH JOKYMEHTA;

Copy (KonupoBatb) KOIMMPOBAHHWE BBIJICIICHHOW YacTH JIOKyMEHTa B Oydep oOmMeHa ¢
COXPAHEHUEM BBIJIEJICHHON YacTH J1OKYMEHTA;

Paste (BctaBuTb) TIEpEHOC COACPIKUMOTO Oyhepa oOMeHa B OKHO PeJaKTUPOBAHUS Ha MECTO,
YKa3aHHOE KypCOpOM MBbIIIIH;

Undo (OTMeHHnTD) - OTMEHA TPEIIIECTBYIOIICH ONEepaIiy peIaKTHPOBAHNS;

Tpu nocneanme onepaiuu CBs3aHbl ¢ IpUMEHEeHHeM Oydepa ooOmeHa. OH peTHa3HAYeH IS
BPEMEHHOI'0 XpaHEHUs JAHHBIX U UX MEPeHOca U3 OJJHON 4acTH JOKYMEHTa B IPYTyI0, TUO0 AJs
Oopranuzaiuy oOMeHa JaHHBIMU MEX]1y Pa3IUYHBIMU MPUIOKEHUSIMHU.

Knonku pazmewenus 6.10xos.

JIOKYMEHTBI COCTOSIT U3 PAa3JINYHBIX OJOKOB: TEKCTOBBIX, (POPMANbHBIX, IPapUUECKUX U T.1.
biioxu npocmaTpuBarOTC CUCTEMOM, HHTEPIPETUPYIOTC M HUCHONHAIOTCS. [IpocmoTp maer
CIpaBa HAJIEBO U CHHU3Y BBEPX.

ogo

- Align Across ( BbIpoBHSITb 1O TOPH3OHTAJIN) OJIOKM BBIPABHUBAIOTCS 10
TOPH30HTAIIH.

- Align Down (BbIpoBHSITH BHU3) OJIOKM BHIPAaBHHBAIOTCS 110 BEPTUKAIU, PACIIONArasCh CBEPXY
BHU3.
[TukTOrpaMMBI ATUX KHOMOK M300pakaroT OJIOKH M yKa3aHHBIC BAPUAHTHI HX pa3MEIICHUSI.
Kunonku onepayuii ¢ svipasicenusimu
®opmynpHBIEC OJJOKH YaCTO SIBJISIOTCS BBIYMCISAEMBIMUA BBIPKCHUSAMH WIH BBIPAKEHHSIMH,
BXOJSALIMMH B COCTaB 33JaHHBIX MOJIb30BaTEIEM HOBBIX (hyHKIHIL. {7151 pabOTHI C BBIPAKEHUSMH CITyKaT
nuKTorpamMmbl CieTyronue rpyIibl KHOMOK SIBJISIOTCS CIEUU(UIHBIMA UMEHHO TSI CUCTEMBI

MathCAD.
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- Insert Function (BctaButh pyHKmmMn) BcTaBKa QYHKIUH U3 CIIUCKA, MOSBIISIFOMIETOCS B
JMA0JIOTOBOM OKHE;

- Insert Unit (BcraBuTh eIMHUIIBI) - BCTABKA €TUHKII H3MEPEHUS;

- Calculate (ITepecunTaTth) - BEIYHCICHUE BBIICICHHOTO BBIPAXKCHUS;
Hocmyn k noswvim 6ozmodcrnocmsam MathCAD.
Hauunas ¢ Bepcunt MathCAD 7.0 mosiBUIHCh HOBbIE KHOIIKH, JAFOIIKE JOCTYI K HOBBIM BO3MOXHOCTSIM
CHCTEMBI:
- Insert Giperlink (BxiroueHue runepcchliki) - 00€CIeYnBaeT CO3JaHNE THITEPCCHUTKH;

5 Component Wizard (Mactep KOMIOHEHTOB) - OTKpBIBacT OKHO MacTepa, Jaroniero yJI00HbIH
JOCTYT KO BCEM KOMIIOHEHTaM CHUCTEMBI;

Ao -Ran Math Connex (3amyck cucrembl Math Connex) - 3amyck cuCTeMbI st
CTUMYJIUPOBaHHS 0JIOUHO-33]JAHHBIX YCTPOMCTB.
Knonxu ynpaenenus pecypcamu.

& . Resource Center (IleHTp pecypcoB) - 1acT JOCTYIT K IIEHTPY PECypPCOB;

¥ - Help (CnpaBka) - gaeT 1oCTyn K pecypcaM ClipaBOYHOM 0a3bl JaHHBIX CHCTEMBI
IIaneas ¢popMaTUpOBaHUs.
YerBeprast CTpOKa BEPXHEH 4aCTH SKpaHa COACPIKUT THITOBBIC CPEJICTBA YIPABICHHS IIPUPTAMH:
Style - TTepexirouarens BEIOOpa CTHIICH;
Font - IlepexntouaTens BbIOOpa HAOOpA CUMBOJIOB;
Point Size - [lepexirouarens BBIOOpa pa3MepOB CHMBOJIOB;
Bold - YcranoBka )KHpPHBIX CHMBOJIOB;



Italik - YcranoBka HaKJIIOHHBIX CHMBOJIOB;

Underline - YcraHoBka mogu€pKHYTHIX CHMBOJIOB;

Left Align - YcranoBka JIeBOCTOPOHHETO BBIPABHUBAHUS;

Center Align - YcraHoBKa BIpaBHUBAHUS 110 LICHTPY;

Right Align - YcTranoBka mpaBOCTOPOHHETO BIPABHUBAHUS.

Jlo Tex mop, MmoKa He HaYaT Habop AIIEMEHTOB JOKYMEHTA, YaCTh OMMUCAHHBIX KHOMOK U MHBIX

00BEKTOB MOJIb30BATEIBCKOTO HHTEP(Eica HAXOUTCS B TACCHBHOM COCTOSIHUH. B wacTHOCTH, B

OKHaxX TepekiouaTeneil maHenu (¢GopmMaTupoBaHUs HeT Haamuce. [lukrorpammsl U
MEePEKIIIOYATENId  CTAHOBATCS AKTUBHBIMH, KaK TOJBKO MOSBISIETCS HEOOXOIUMOCTh B HX
HCIIOJIb30BAHUH.

BHu3y 9KpaHa KpoMe MOJI0CHl TOPU30HTAIBHON MPOKPYTKH PACIIONIOKEHA elIé OIHA CTPOKA -CTPOKa
coctosiuus. B Heit BRIBOAUTCS City)keOHas HHPOpMAIIHs, KpaTKHEe KOMMEHTApUH, HOMEP CTPAHHUIIBI U JIp.
Ota uHpOpMAIIKs MOJIe3HA IS ONIEPATUBHOM OLIEHKH COCTOSHHSI CHCTEMBI B X0/1¢ pabOTHI C HEFO.
HaGopHble MaTeMaTH4eCKUe MaHeI HHCTPYMEHTOB.

Jlnst BBosia matematrueckux 3HakoB B MathCAD wucnionb3yroTest yaoOHbIe TiepeMelacMbie HabOpHbIC
naHenu co 3HakaMu. OHM CITyXart JJIsl BBIBOJIa 3arOTOBOK - [I1A0JIOHOB MaTeMaTUYeCKUX 3HAKOB (1iudp,
3HAKOB apu()METHUCCKUX OIEPAIHii, MATPHI], 3HAKOB HHTETPAJIOB, TIPOU3BOIHBIX U T. 1.). st BRIBOIA
nanenmu Math HeoO6xoquMo BeimoHUTE KoMaHy View -> Toolbar -> Math. HaGopubie nanenu
HOSIBIISIIOTCS. B OKHE PEJAKTHPOBAHMS TOKYMEHTOB IIPH AKTHBU3AINH COOTBETCTBYIONINX TUKTOTPAMM -
nepBast JMHUS MHKTOTPAMM YIIPaBJIeHUsS cucTeMoi. VIcmob3yst 00111yr0 HaOOPHYIO MaHelb, MOYKHO
BBIBECTH WJIM BCE MTAHEIIN CPa3y WIIH TOJIBKO TE, YTO HYXHBI IS pab0ThL. 11 yCTAHOBKH C UX TIOMOIIBIO
HEOOXO0JMMOTO0 I1abI0Ha JOCTATOYHO MOMECTUTh KYPCOp B XKeJaeMOoe MECTO OKHA PEIaKTHPOBAHHUS
(KpacHBI KPECTHUK Ha IIBETHOM JIHUCIUICE) M 3aT€M aKTHBU3UPOBATH ITMKTOIPAMMY HYXHOTO 1Ia0JIoHa,
YCTAHOBHMB Ha HEr0 KypCOp MBIIIH U HaXaB €€ JICBYIO KJIaBHIITY.

&> Mathcad Professional - [Untitled:1]
) Ele Edt View Inset Fomat Math Symbolics Window Help -1&8] x|

DR gLV @ e =
’rormal L”.&.nal L”HJ L] B 7

=
CETY:]
Apndmetuyeckue onepatopel [ ¢ | MNoctpoenve rpadukos
MaTtpuuHble onepaTopsbl [] x= | lNpuceoeHune, BblNMCNEHKE
Onepaumu BbICLUEH MaTEMaTUKK [& t# | OnepaTopel OTHOLWEHMA
Onepatopbl NPOrPamMHUpPOBaHNA 31 af | Mpeveckue Bykesl
Onepatopbl CUMBONLHON *
MaTemaTnky ——————— -
o of
Press F1 for help. AUTO NUM Page 1

MHorue GyHKIHMU U Onepaliy, KOTOpbIe BCTABIISIOTCS B IOKYMEHT C IOMOIIBIO HAOOPHBIX
MaTeMaTHYeCKUX TaHeNed, MOT'YT ObITh IOMEIIEHBI B IOKYMEHT € MOMOIIbI0 "ObIcTphIX KiaaBuil". [lpu
atom pabota B cucteme MathCAD cranoBuTcs Oosiee mpoayKTUBHOW. PekoMeHyeM 3allOMHHUTh
COYETaHMs KJIABUII XOTs Obl Ul HEKOTOPBIX HaHOOJIee 4acTO yNoTPeOIsIeMbIX KOMaHI.



Ilpakmuueckaa padoma S
Tema: Beraucnenue Beipakenuii B MathCAD

ll éib. HayT-II/ITI:CH BBIYUCIIATH HpOCTBIe BI)Ipa)KeHI/ISI nu anre6pa1/1qec1<ne BBIpa)KeHI/IH B
MathCAD.

dopMupyeMble KOMIIETECHIIUU:

OK2. Opraamn3oBbIBaTh COOCTBEHHYIO JIEATEIILHOCTD, OMPEACIISATh METOIBI I CITIOCOOBI
BBITTOJIHEHUS TIPO(ECCHOHATTLHBIX 337124, OIEHUBAThH UX A(GEKTHBHOCTH M KA4€CTBO.

OK3. Pemare mpoOneMbl, OILEHUBATH PHUCKH M TNPUHUMATh PELICHUS B

HECTaHJAPTHBIX CUTYaIUsIX.
[1K4.4. KontponupoBaTh XOJ M OIIEHUBATb PE3YJIbTAThl BBIMOJHEHUS PAbOT H

OKa3zaHuAg yCIYTI' UCIIOJITHUTCIIIMU.

Onepamop Knasuamypa
Cnoxenue +
Beruuranue -
YMHOXEHUE *
Jlenenwe /
BosBenenue B crenens
Kopenb kBaapatHsiii \
1. Be600 u pewienue munuyHslx npuMepos, NPUMEHEHUEe 3HAKA « =)
OTkpoliTe: BUI-TIAHETh HHCTPYMEHTOB ¥ IIOCTABHTE TAOYKHU HA «KAIbKYIAMOP» U «BLIUUCTUMENbHBIE», Y
BAaC MOSIBATCS JIBa OKHA, B OKHE KAJIbKY/AMOp Bbl YBUIUTE BHIYUCIUTENbHbIE IEHCTBUS, a B
TIAHEJH 8bIYUCUMEIbHble HaM TTIOHAI00SATCS TOJBKO 2 3HAYKA « =» M « =:», BBOJUTH dJIEMEHTHI MOYKHO
KaK C KJIaBUATyphl TaK U C TIOMOIIBIO KAIbKYISTOpPA.

W Mathcad - [Besaimanmmil] —~ =l X
fdl ®aiin  Mpsexa [oasume  Bopmst  MHcTpymenter  Cumeonmka Okvo  Cnpaeka _&]x
D~ 0| oI v Cowre O o) @
———  [lunciia v Gopuetnposanne e
R E— 5] ¢ o cocromann|[E] Msrevarmiecian [EE]< =
@A [[5) 12 B Qo rpacomposen i e
— v Pecypest I —

Konewtumynet... Kanskynatop =
Otnagra e
|; Danzco | sin cos tan In log
Annotaumn Pl Kansxynstop
Aoy g aion I WK e
[Cpadukn
Orosuts CtrlsR ERE e
i 7 Matpuusi *
2cLTa6...
12 _* v Boiuncacine n 7898/
Meuncnerme 45 B x
Noruyeckan - 1 2 3 +
[Oporpammmposarine = . 0 - =
Tpeueckan
CumeonsHas Berwmcre... 3]
Mogupuxatop e =
BoIBpaHHbIE CHMBONbI s
xf xfy xfy

I I
‘ L3
MoKasaTh/ckpLITs NaHens KanskynATopa Asto NUM Crpanmua 1

Puc. 1. Pabouee nosie ¢ oTkpbIThiMU OKHaMu «KitaBuatypa» u «BberaucieHuey.
Ha pabouem mosie HaXOAUTCS KPacHBIN KPECTHK, 3TO Kypcop, KOTOPBIH yKa3bIBaeT, rie OyaeT BBeIeHa TO
WM MHOE BhIpakeHue. [lonpoOyiiTe KIMKHYTH JIEBOW KHOIKOW MBIIIH 10 paboveMy MO0, TIOJI0KEHNE
KPacHOT'0 KPEeCTHKa U3MEHUIIOCh, B 3aBUCMOCTH OT MECTa, Ky/la Bbl KITUKHYJIH MBIIIKOM.
YucioBble KOHCTAHTBI 33/1al0TCSI C TIOMOIIBIO apaOCKUX U(P, ASCATUIHON TOUKH (a HE 3aIsToH).
IIpumep 1.
Beeoume uucno 12,3 u coenatime ezo 48 wpugpmon
(U1t ATOTO BBIAEIUTE ATO YHCIIO, AHATOTUYHO TOMY KaK 3TO JIeJIaeM B TEKCTOBBIX JTIOKyMEHTax M Ha 3
cTpoke BbiOepute 48)
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Tl Mathcad - [Besuimanuiii:L] e s s N— — C=RRSS "X |

il ©siin Mpaska Bug [obasuts Gopwar WrcTpymentst Cumsonwka Okko  Chpaska NEE

D-SWHSRY[+BEB[w | me=|be 0| E
| [constants vlﬂmaswewnoman 7148 v“ B IO | | 2 =
=

123

b

|Haxuame FLana crpaer. Ao NUM Crpommal
Puc.2. PaGouee mosie ¢ BBEJICHHBIM YHCIIOM.

BaxxHo He myTaTh J1Ba 3HAKA 3TO «=» U «:=» , «=» - 3TO PABHO, « :=» - IPUCBOUTb.

IIpumep 2.

Boiuucaiumo 12,3-10 (wpugpm 14)

UT0oOBI BEIUMCIUTD 3TOT IPUMEP, HEOOXOAUMO II0CIIE TOTO KaK BBEJIU B pab0oueM I0Ji€ OCTaBUTh 3HAK

«K=»,

"M Mathead - [Eesamnnroiil] oo
14l ®aiin Mpaska Bug [obaenms ®opwar Wncrpymenrs Camsonnes  Oxno Cnpasca [ ]|&] %
O-EH S&RY| 28 v wmo=|e0||lu: - @
[Mormal ~ [l s - Bz u [E==sizs

[ lMcﬁ caitt vJ &

4 ] 3

Hassaure FL ANA cnpasku. AsTo NUM Crpannua 10
<

Puc.3. PaGouee mose ¢ mpumepom.

3ananme 1. Boivucaiums:

47896-946+765

345*789+67

567:3+890:10

5555555:5+666666:6+7897
789,898-768,898-1+65,793

3456”2 (ucnonb3yiTe onepannio Ha KaJlbKynsTope X2)

Hpumeueuue 3HAKa « J=»

IIpumep 3.
Haumu 3nauenue evipasicenust:
x—145
—_—rnpu x=200 y=5
l}" + 5 p 4 .}

JUTSL PEIIEHUsT TAKKX TIPUMEPOB UCIIOIB3YETCs 3HAK MPUCBOUTH «:=». Pemmum atot nmpumep B MathCAD.
Baxwno, uto MathCAD BBITIOSHSIET BCE MOCIICAOBATENILHO, TIOATOMY 3HAYCHHUS, KOTOPBIC

npuaEMaeT ““ Y HeoOXOIMMO BBOIWUTH BEIIIE, YEM CaM IPUMED.
Jlnist HarMcaHust POOH, UCIIONb3YeM MaHEeI b «KAIbKYAsmopy ( BCe IEMOHCTPUPYETCS Ha DKpaHe
MIPOCKTOPA).



M Mathcad - [Besumsnrenil] - (=T x|
] @aiin Dpasks Bua foaswme Gopwar Mwcrpyments Cumsonnea Oxeo  Cnpaska [-]=]x]
|D-FESBY| 28| | : me=|200Wx @
[nvormal - [l B A A Al S R = =
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yi=5 x:=200 Kanukynatop =
sin cos tan In log
noi T
5.5 (1) 2

+5
¥ " e
Veepeun
"4 B

3

x—145

2

n +

2
= 0

e

S o fx

xf xfy xfy

£l =) =

Haskuvre F1 ana cipasu. Asto NUM Crpatuual

Puc.4. PaGouee nosie ¢ mpuMepoM.

3ananme 2. Haumu 3nayenue gulpasdicenus:
J a—S— 2a+ b_c
b a ab ppy @=250=10

a+b b E+£+g

2a  a+b|f|
41-3d
3. (2+¥abl~(Va+ 23T 1, a=13, b=70,008

4
a=0,75, b=—
4 4 3

, Ipn




Ilpakmuueckan paboma 6
Tema: Vicnons3zoBanne MathCAD i BRITOSTHEHUS pa3IUYHBIX ONEpalliii C MAaTPUIIAMH

I[ens: nayuntbes uctonb3oBath MathCAD uist BBITTOTHEHUS pa3IMYHBIX OTIEpPAIHi C
MaTpULAMHU.

dopmHpyeMble KOMIIETEHIUU:

OK2. Opraamn3oBbIBaTh COOCTBEHHYIO JIEATEIILHOCTD, OMPEACIISATh METOIBI I CITIOCOOBI
BBITIOJTHEHHS MPO(ECCHOHANTBHBIX 3a/1a4, OLCHUBATh X d(PPEKTUBHOCTH U KaYECTBO.

OK3. Pemare mpoOneMbl, OILEHUBATH PHUCKH M TNPUHUMATh PELICHUS B
HECTaHJAPTHBIX CUTYaIUsIX.

[1K4.4. KoHTponupoBaTh XOJ U OLIEHUBATh PE3YyIbTAThl BBIIIOJHEHUS padoOT U
OKAa3aHMsl YCIYT UCIIOJIHUTEISIMU.

Oco0eHHOCTH HEKOTOPBIX ONEPaTOPOB M CHMBOJIOB

BBoast 3HaK = (paBEHCTBO) [T BEIYMCIICHHUS MATEMATUIECKUX BBIPAKEHHA, MBI (PAKTHYECKHU PUMEHSIEM
OIepaTop BHIYMCICHUAYMCICHHOTO BbIBOJIA. Ero Takke MOXHO BBECTH, BbI3bIBAs
uHCTpyMeHTHHCTpyMeHToB Evaluation. JleiicTBusI IPOMCXOAAT C YUCIaAMHUYUCIOBBIMU
BbIpaxeHUsIMU.OliepaTop NpUCBaUBaHUs = (JBOETOYUE U PABEHCTBO) IPUMEHSAETCA3a1aHus UMEHU
nepemeHHbIM. Hapsiny ¢ uncnennsiM BeiBojoM MathCad umeercst BO3MOKHOCTHCHUMBOJIBHOTO HITH
AQHAJIMTUYECKOTI'O BBIYMCICHHS 3HAUEHUS BBIPAKEHHS.CHMBOJIBHOTO BBIUMCIICHHSI TIPUMEHSIETCS Onepanus
CHUMBOJIBHOTO BBIBOJIa 3HAK = (PaBEHCTBO, KaK M1OCJI€ HAITMCAHUS YKUPHBIM IIPUPTOM)

nanenu Boolean (win Haxxumas cpasy ase kiasummkiasuarype Ctrl 1 =). DToT cMMBOI UCTIONB3YOT ISt
3aMucy ypaBHEHUs,. 22 5 XY Z + ... =7101yCTUMBIM CUMBOJIaM OTHOCSTCS:

OosblIMe U MaJleHbKUEI0 9, rpedeckue OyKBbl, CAMBOJ MTO{UEPKUBAHUS _  HUKHUN

uHAeKc. MM He MOKeT HauMHAThCS ¢ HUPPHL.IIOAYEPKUBAHNS, IITPUXa WIK IpoleHTa. CUMBOJII CO
MOKeT ObIThUMenH. Bce OyKBBI IMEHHU J0JIKHBI IMETh OJJMH CTHJIb M MOTYT COBIAJaTh C UMEHAMHU
BCTPOEHHBIX (QYHKIUI, KOHCTAHTPa3MEPHOCTEH.

MaccuBbI: BEKTOPBI, MATPHIIBI H PaHKHPOBaHHbIe mepemennbie MathCad BeiaenstoTes 2 Tuna
MaCCHBOB: BEKTOPHI (MJIH OJTHOMEPHBIE MACCUBBI), TBYMEPHBIE MAaTPUIILI 1 MHOTOMEPHBIE MaCCUBBI
(TeH30pBI);, paH)XKUPOBAHHBIE IEPEMEHHBIE (BEKTOPBI, 2JIEMEHTHI KOTOPBIX ONpPEAEICHHBIM 00pa3oM
3aBUCAT OT UX MHEKca).CylliecTByeT HECKOIbKO CIIoco00B co3/ianust MaccuBoB. O/lMH U3 Haubosee
IPOCTHIX CLIOCOOOB: BBECTH MMsI MaccHUBa (HallpUMep, @) U 3HaK NpUCBaUBaHUs (:=), 3aTeM Ha MaHeIn
uHCcTpyMeHTOB Matrix BeiOpars. K MaTpuiiam, coepkaiium TOIbKO YUCIIOBBIC 3HAUCHHS, MOXKHO
IPUMEHSTH pa3InYHbIC ajaredpandecKue IeHCTBUS CI0KEHUE, BBIUNTAHHE, YMHOKEHHE.
Maccue — nmeronias yHUKaIbHOE UMSI COBOKYITHOCTh KOHEYHOT'O YHCIIa YUCIOBBIX WM CHMBOJIBHBIX
3JIEMEHTOB, YIOPSIOUEHHBIX HEKOTOPHIM 00pa3oM M UMEIOIIMX OIpeesieHHbIe aapeca.B makere
MathCAD wucnosns3yr0Tcsi MACCHUBBI JIBYX HanOOJIee pacipoCTPaHEHHBIX THIIOB:

- OIHOMEpHBIE (BEKTOPHI);

- IByXMEpHbIE (MaTPUIIBI).

BriBecTu 1m1a6510H MaTPUIIBl WIIK BEKTOPA MOKHO OJTHUM M3 CIIOCOOOB:

. BbIOpaTh MyHKT MeHI0 BeraBka - MaTpuua;
. Ha)xaTh KoMOuHaruro kiaasum Ctrl + M;
. Ha)KaTh KHOIKY B9 wa anenu BEKMOPO8 U MAMPULY.

B PE3YIIBTATE MOABUTCA JUAJIOTOBOC OKHO, B KOTOPOM 3a/1a€TCsA H@O6XOJII/IMOe YHUCJIO CTPOK U CTOJ'I6I_[OBZ

Rows — uucio crpok
Columns — gucio cToaouoB



Ecmm marpuiie (BEeKTOpY) HYXXHO TPHUCBOMTH HMS, TO BHaydaje BBOJAUTCS UM MaTPHUIlLI (BEKTOpA),
3aTeM  OMepaTrop MPUCBOCHUS U MOCIE — IA0JIOH MATPHUIIBL.
Hanpuwmep:

Ums 1 11

[HaB:108 MaTpuisl

OnepaTop npUCBOCHU S R
Mampuya — nByXMepHbI MaccuB ¢ UMeHEM My, cocTosnmii U3 N CTPOK U M CTOJIOIOB.
C MaTpuLIaMy MOKHO BBIIIOJIHATH Pa3IMUHbIE MAaTEMATUUECKUE OTIEPALIUH.

DOYyHKIUT

@DyHKYua — BBIPAXKEHUE, COINIACHO KOTOPOMY IIPOU3BOJISATCS HEKOTOPBIE BBIUMCIIEHUS C apIyMEHTaMU U
OIPEICIIIETCS €ro YUCI0BOE 3HaueHue. [Ipumeps! Gpynknumii: Sin(x), tan(x) u ap.
®ynkuun B nakere MathCAD moryT ObITh Kak BCTPOSHHBIMH, TaK M ONPEICICHHBIMU MOJIb30BATEIICM.
CriocoObl BCTaBKH BCTPOCHHOMN ()YHKITUH:

. BriOpars nyHKT MeHIO BeTaBka - @yHKIUS.

. Haxare xkomOounammro kinasum Ctrl + E.

. [I{enkHyTh 110, KHOIIKE HA IIAHEIN UHCTPYMEHTOB.
. Habpats wums | (GyHKLIMU Ha KJIaBUaType.

qDYHKIII/II/I I10JIB30BaTENIsI OOBIYHO HCIIOJIB3YIOTCA IPU MHOT'OKPATHBIX BBIYUCIICHUAX OAHOI'O U TOI'O KC
BbBIPA’XCHHA. I[J'ISI TOT'O YTOOBI 3aJ1aTb (I)YHKI_[I/IIO IIOJIB30BAaTCIIA HeO6XO,I[I/IMOZ

. BBECTU MMs QYHKIIMH C 0053aTeIIbHBIM yKa3aHHUEM B CKOOKaxX aprymeHTa, Hampumep, f(X);
. BBECTH OIlepaTop MpHUCBOeHUS (:=);
. BBECTH BBIUNCIISIEMOE BBIPAKECHHUE.

Mpuwmep. f(z) := sin(2z%)



Ilpakmuueckaa paooma |
Tema: Pemienue ypaBHeHu# u cucrteM ypaBHenuit B MathCAD

Ileny: Hayuntbcd peniate OJHO YPABHEHUE C OJJHUM HEW3BECTHBIM U CUCTEMbI YPABHEHHM
B MathCAD.

dopmHpyeMble KOMIIETEHIUU:

OK2. Opraamn3oBbIBaTh COOCTBEHHYIO JIEATEIILHOCTD, OMPEACIISATh METOIBI I CITIOCOOBI
BBITIOJTHEHHS MPO(ECCHOHANTBHBIX 3a/1a4, OLCHUBATh X d(PPEKTUBHOCTH U KaYECTBO.

OK3. Pemare mpoOneMbl, OILEHUBATH PHUCKH M TNPUHUMATh PELICHUS B
HECTaHJAPTHBIX CUTYaIUsIX.

[1K4.4. KoHTponupoBaTh XOJ U OLEHUBATh PE3YIbTAThl BBIIOJHEHUS padOT U
OKAa3aHMsl YCIYT UCIIOJIHUTEISIMU.

1. Pewuenue 001020 ypasnenus ¢ 00HUM HEU38ECHHbBIM.

Jliist perieHust OJJHOrO YpaBHEHUS ¢ OJTHUM HEW3BECTHBIM Hctonb3yercs pynkuus ROOT.
AprymeHTamu 3Toi pyHKIMHU SBIISETCS BBIPAXKEHHUE U TIEpeMEHHas1, BXOsIas B BeipaxkeHue. Miercs
3HaYEHHUE MEPEMEHHOMN, TP KOTOPOM BhIpaKEHUE oOpaiaetrcs B HOJIb. DYHKIIHS BO3BPAIACT 3HAUCHUE
[IEPEMEHHOH, KOTOpOE 00palaeT BHIPAKEHUE B HOJIb.

Jlns onpenenienrs KOpHeH ypaBHEHUs He00X0IuMO MPUBECTH ypaBHeHHe K Buny F(x)=0 u
MCIIOJIb30BaTh (DYHKITUIO TIOMCKA KOpHEH ciemayronmm oopazom: root(F(x),x), rae F(x) — 3amanHoe
ypaBHEHUE, X — IEPEMEHHAst, OTHOCUTEIILHO KOTOPOIl 3TO ypaBHEeHHE pertaercs. J{ns moucka
kopHeit MathCAD ucnionb3yeT nmpubImKeHHbIC METO/IbI BBIYUCIICHHIA, TIO3TOMY TIEpE]T HCIIOIb30BAHHUEM
(GyHKIMU root HE0OX0IMMO 33J]aTh HadalbHOE PUOIHKEHHE IS IEPEMEHHON, OTHOCUTEIBFHO KOTOPOii
pelaercsi ypaBHEHHUE.

IIpumep 1.
Haitimu a - pewenue ypagnenue ypagnenus F=x .
Pemenue.
OnpenenuM HadaJbHOE 3HAYEHNE IEPEMEHHOM X:
xU3
Ompenenum BeIpaKeHHE, KOTOPOE JIOJKHO OBITH 00pallieHo B HOJIb. st 3TOTO TiepenuiiemM
ypaBHEHUE = B BUJE 2= x=0 .
JleBast 4acTh ATOTO BBIpaXKEHUS SIBIsIeTCS BTOpbIM apryMeHToM pynkuuu ROOT.
OnpenenyuM NepeMEHHYIO a Kak KOpeHb ypaBHeHUs Puc.1.

M Mathcad - [Bes 1] —— - '.; el x|
W) Caiin Mpaska Bua fobaswrs Qopmar Wncrpymertsi Cumsonuka Ogwo  Cnpaska NEE
D-FHSRY| LRB|w | (e =0 - E
[varma [aral e -] e ru|E==|iE =
@4 =2 2 3 op & (Mo ] P
Kawgrmop [ |

x:=13
a:= root(}x — x3 ,x)

a= 1373

Hasxnaure FL gna cipaska, Asto NUM Crpanual

Puc.1. HaxoxneHnue KOpHs ypaBHEHUS.
HauanbHoe 3HaueHHEe IepEMEHHOM JOKHO OBITh IPUCBOEHO A0 Hayalla UCI0JIb30BaHMsl (PYHKIMH root.



3am:nne 1. Hatimu a - pewienue ypasnenue ypasHeHusi
1. X —25x+4=0

9 X —2x—41=0

3. K=8x+41

g, 3"
5 ¥ =1-2x+x

—1=x

11. Pewienue cucmemot ypasnenuil.

JInst penieHust HeCKoJIbKMX ypaBHeHuit copmectHo, MathCAD npexcrasinsier 610k pernenuii. KimtoueBbie
cioBa Given u Find.

JUist perieHusi CHCTEMBbl YPaBHEHUH HEOOXOMMO CJIENIaTh CIeAYoIIee:

3anaTh HavaJIbHbIe TPUOIMKEHUS JI1 BCEX HEU3BECTHBIX, BXOIALINX B CUCTEMY YpaBHEHU.
Haneuarats kmrogeBoe cioBo Given. Ono ykassiBaeT MathCAD, uro nanee cienyer cucrema
YpaBHEHUM.

BBecT ypaBHEHUS 1 HEPAaBEHCTBA B JIIOOOM MOPSAKE HUKE KITF0YeBOro ciioBa Given. Mexy JIEBBIMH U
MIPaBbIMU YaCTSAMU YPAaBHEHUN CTOUT CUMBOI «=» (kupHOe paBeHCTBO). OH Haxoautcs: Buo - [lanens
UHCMPYMEHMO8 —

Jlozuueckue. Mex ]y IEBBIMH U MIPaBBIMU YaCTSIMH HEPABEHCTB MOXKET CTOSITh JIFOOOM U3 CUMBOJIOB: <, >,
<, 2.

Beectu n1060e Beipaxenue, koTopoe BkiodaeT ¢pyHkiuio Find. 3ta ¢pyHKIMsS BO3BpalllaeT pelieHne
CHCTEMBI ypaBHEHUH. UHCII0 apryMEeHTOB JI0JDKHO OBITh PABHO YMCITY HEU3BECTHBIX.

Ipumep 2. Pewums cucmemy ypagnenuii

n ] .
[2+y?=16
| y+x=2
Pemenne.
FM Mathcad - [BesbiMAHHBIR1] = l — | = i&ﬂ
m ®aiin [paska Bwa JdoBaswte @opmar Wucrpymentor  Cwmsonuka Oxne  Cnpaska - ||
D-BH SRY| BB oo e =5 0|ok @
.|Normal 'IArlaI 'ILU '” B i U |§ §| ==
A [ [(==] 2 K] 21 ap || [moit cair ] 6o
S -
=1 iy Kanbkynatop @ Nornyeckmi @ 1
given sin cos tan In log =< > £ >
L T I e oo oA v B
Leyi=ts &L ()2
T m 7 8 9 /
e 1+ 4 5 6 x
5"5\-\. 123k
';;,z’ = find(x.¥) 0 - = e xfy
x=-1646
v=3646
+
Haxcuure FI gna cnpasiw. AsTo NUM Crpanwual
Puc.2. Pemenue cucremMsl ypaBHEHUH.
3ananme 2.
_[2}{—;»-':2 2x+y=—1 _[EX—_}-'Z?
1 [3x—y=5 3 [0dx—y=-5 g |x+y=—4
1 X v
‘—xw-':?,ﬁ -2
5 32
1 Xy 2P
2. |7 218 8 5 | w=l2



Ilpakmuueckan paboma 8
Tema: Beraucnenne cymm u npousseaenuit B MathCAD

IJens: OcBOUTH KOMaH/IBI BBIYUCIICHHS CyMM U Tipomn3Benenuii B MathCAD

dopmHpyeMble KOMIIETEHIIUU:

OK2. Opraamn3oBbIBaTh COOCTBEHHYIO JIEATEIILHOCTD, OMPEACIISATH METOIBI M CITIOCOOBI
BBITIOJTHEHHS MPO(ECCHOHANTBHBIX 3a/1a4, OLCHUBATh X d(PPEKTUBHOCTH U KaYECTBO.

OK3. Pemares mpoOieMbl, OLEHUBATh PHUCKH M TNPUHUMATh pEUICHUS B
HECTaHJAPTHBIX CUTYaLIHsX.

[1K4.2. TInanupoBaTh BbINOJHEHKE PA0OT U OKa3aHUE YCIYT UCTIOTHUTEISIMHU.

[1K4.4. KoHTponupoBaTh XOJ U OLEHUBATh PE3YIbTAThl BBIIOJHEHUS padOT U
OKAa3aHMsl YCIYT UCIIOJIHUTEISIMU.

WHCTpYKIIMU K BBITOTHEHUIO:
dopMaTHpOBaHUE YHCEIT
B MathCAD moxHO u3MeHHTS (opMart BbiBoAa Yrcesa. OOBIYHO BHIUMCIICHUS IIPOU3BOIATCS C
TOYHOCTHIO 20 3HAKOB, HO BBIBOJATCS Ha SKPaH He Bce 3HaYarue Hudpel. YToObI H3MEHHUTH (hopmar
quclia, He0OXO0AMMO JABAK/bI MIEIKHYTh Ha HY>)KHOM YHCIICHHOM pe3yibTaTe. [losBUTCS OKHO
dopmaTrpoBaHus YKcell, OTKpbiToe Ha BKiIaake Number Format (dopmar uuncen) co clienyrommuMu
dhopmaTamu:
o General (OcHOBHO#T) — MpHHAT 110 yMoauaHu0. Yrcaa 0ToOpaXkaroTcs ¢ MOPSAAKOM (HarpuMmep,
1.22x10°%). Yncno 3HaKOB MaHTHUCCHI onpeaensercs B noie Exponential Threshold (ITopor
HKCTIOHEHIIMATILHOTO TIpe/icTaBieHus ). [Ipu mpeBbIeHny mopora Yuciao 0TOOPaKaeTcst C MOPSIKOM.
Yuco 3HAKOB IMOCIIE AECATUIHOM ToukK MeHseTcs B mosie Number of decimal places.
o Decimal ([ecsatiunblii) — necaTHUHOE MPEICTABICHUE YHCEI C TUIaBAIOIIEi TOUKOW (Hanmpumep,
12.2316).
o Scientific (Hayumbrit) — guciia 0TOOpa)aroTCst TOJIBKO C TIOPSIKOM.
o Engineering (MxxeHepHBIit) — YnCIIa 0TOOPAKAIOTCS TOJIBKO C TIOPSIKOM, KPaTHBIM TpeM (Hampumep,
1.22x10°).
ABTOMAaTHYECKH YUCIIa OKPYTIISAIOTCS A0 HYJS, €CJIM OHU MEHBIIIE YCTaHOBJIEHHOTro nopora. [Topor
YCTaHABJIMBACTCS IS BCETO IOKYMEHTA, a He JJIsl KOHKPETHOTO pe3ynbTara. J[jist Toro 4To06I H3MEHUTH
MOPOT OKPYIJICHUsI IO HYJIsl, HeOOXOAMMO BBIOpaTh MyHKT MeHI0 PopmaTtupoBanue - Pe3ynbraT 1 BO
Bkiajake Tolerance, B mose Zero threshold Beectu HEOOX0MMOE 3HAUCHHE TTOPOTa.
PaGora ¢ TekcToMm
TekcToBbIe pparMeHTHI PEACTABISIOT COO0M KYCKH TEKCTa, KOTOPBIE TIOJIh30BATENb XOTeN ObI BUJETH B
CBOEM JIOKYMEHTE. ITO MOTYT OBbITh MOSICHEHUS, CCBIIIKM, KOMMEHTAapuH U T.J. OHU BCTABISAIOTCS MPU
ITOMOIIIM ITYHKTa MeHIO BeraBka - TeKCTOBBIN peTrnoH.
Bb1 MoskeTe oTopMaTupoBaTh TEKCT: MOMEHTH MIPUQT, €ro pa3mep, HauepTaHue, BBIpaBHUBAHUE U T.JI.
JUJ1s1 5TOTO HY)KHO €T0 BBIJCITUTH U BEIOPATh COOTBETCTBYIOIINE TTApaMETPHI Ha MaHENH IMPH(TOB WK B
MeHI0 @opmarupoBanue- Tekcr.
Pab6ora c rpapukoit
[Ipu pemeHMM MHOTUX 3a4a4, e NPOU3BOJUTCA HCCIEIOBaHUE (YHKINHU, YacCTO
BO3HUKAET HEOOXOMUMOCTh B TMOCTPOSHHH €€ Trpaduka, TIe HarsiIHO OyIeT OTpakeHO
noBeJeHNEe (QYHKIIMU Ha OTPEIETICHHOM MTPOMEKYTKE.
B cucreme MathCAD cyimecTByeT BO3MOKHOCTB TIOCTPOCHHUS PA3IUYHBIX BHI0B rPpa)uKoB: B
JIeKapTOBOI U MOJISIPHOM CUCTEME KOOPJMHAT, TPEXMEPHBIX Tpa(uKOB, TOBEPXHOCTEH TN BpallleHHS,
MHOTOTPaHHUKOB, MPOCTPAHCTBEHHBIX KPUBBIX, TpaMKOB BEKTOPHOTO MOJIA. MBI pacCMOTPUM ITPUEMBI
MOCTPOCHHSI HEKOTOPBIX U3 HUX.
Jlyist mocTpoeHust AByXMEpHOTO Tpadrka GyHKIIHMH HEOOXOIUMO:
. 3a/1aTh AUAINA30H 3HAYCHUI apTyMEHTa;
. 3a/1aTh (PyHKITHIO;



. YCTaHOBHUTH Kypcop B TO MECTO, TJI€ JOJDKEH OBITh IIOCTPOCH IpadyK, Ha MaTeMaTHYeCKON TTaHEeIn
BeIOpaTh KHOMIKY Graph (rpaduk) u B oTkpsiBIIeiics nanenu kHonky X-Y Plot (nByxmepHsiii rpaduk);

. B TIOSIBUBILEMCS IIA0JI0HE JBYXMEPHOTO Irpaduka, MpeACTaBIIIONEM co00i MyCcToH
NPSIMOYTOJIBHUK C METKaMHU JaHHBIX, B HEHTPAJIIbHYIO METKY JJAHHBIX 10 ocH abciuce (0ch X) BBECTH UM
HEPEMEHHOM, @ Ha MECTE [ICHTPAIbHOW METKH JaHHBIX 110 OCH OpAUHAT (0Ch Y) BBECTH UM (YHKIIUH
(puc. 2.1);

Mmst P U

. 1 P .
(yHKLHH s G NMEPEMCHHOM

< . -

Puc. 2.1. [llabnon aByxmepHoro rpaguka

HIENKHYTh MBIIIBIO BHE 11a0s0Ha rpaduka — rpaduk QyHKIUU OyJIeT MOCTPOEH.

JlnanazoH W3MEHEHHs apryMeHTa COCTOMT W3 3-X 3HAYCHUMW: HaAYaJlbHOE, BTOPOE U KOHEYHOE.
[TycTh HE0OX0IMMO MOCTPOUTH rpaduK GYHKIUU HA UHTepBae [-2,2] ¢ marom 0.2. 3HaueHus
MIEPEeMEHHOM / 33/1at0TCsI B BUJIE AMAIla30Ha CIEAYIOMUM 00pa3oMm:

t:=-2,-1.8 .. 2,

rje: -2 — HavaJbHOE 3HAUCHUE /IMara3oHa;

-1.8 (-2 + 0.2) — BTOpOE 3HAUECHHE qHana3oHa (HayaibHOE 3HAYCHHUE TUTIOC IIar);

2 — KOHEYHOE 3HA4YCHHE JAHara3oHa.

Buumanue. MHOroToune BBOAUTCA HAXKATUEM TOYKH C 3aIISITOM B aHIVIMMCKOW pacKiIagKe KJIaBHATYypBhI.



Ilpaxmuueckas paboma 9
Tema: TabymupoBanue ¢pyHkImi u moctpoeHue B MathCAD

Ilens: Hayuntbess BoIYMCIHATh ¢ momomipio mporpammbl  MathCAD  mpenenst,
POU3BOJIHBIC, MHTErpatbl 1 iorapudmer B MathCAD

dopmHpyeMble KOMIETEHLUU:

OK2. Opraamn3oBbIBaTh COOCTBEHHYIO JIEATEIILHOCTD, OMPEACIISATh METOIBI I CITIOCOOBI
BBITIOJTHEHHS MPO(ECCHOHANTBHBIX 3a/1a4, OLCHUBATh X d(PPEKTUBHOCTH U KaYECTBO.

OK3. Pemare mpoOneMbl, OILEHUBATH PHUCKH M TNPUHUMATh PELICHUS B
HECTaHJAPTHBIX CUTYaIUsIX.

[1K4.2. [InanupoBaTh BBHIOJHEHUE PAOOT U OKa3aHUE YCIIYT UCIOJHUTEISIMU.

[1K4.4. KoHTponupoBaTh XOA U OLIEHUBATh PE3YyIbTAThl BBIIOJHEHUS padOT U
OKAa3aHMsl YCIYT UCIIOJIHUTEISIMU.

[Ipu mnoctpoeHun rpapukoB HEOOXOAMMO YUMTHIBATH clienyiomiee: Eciu auana3oH 3HAYCHHMA
apryMeHTa He 3aJiaH, TO [0 yMOJI4aHHIo rpaduk cTpoutcs B auanaszoxe [-10,10].

Ecnu B ogHOM m1a610He HEOOXOMMO pa3MECTUTh HECKOJIBKO TPaUKOB, TO IMEHA (PYHKIUH
YKa3bIBaIOTCA 4Epe3 3aILATYIO.

Ecnu n1Be ¢yHKiny uMeroT pasiudnbie aprymenTsl, Hanpumep fl(X) u I'2(y), To Ha ocu opaunar (Y)
yepes 3aMsITyI0 YKa3bIBAIOTCS MeHa (DYHKIH, a 1o ocu abcuucc (X) — rMeHa 00enX MepeMEHHBIX TOKE
gepe3 3arsTyro.

KpaiiHue MeTkM JaHHBIX Ha I1a0JI0He rpaduKa ciyXat /Ui yKa3aHHUs MpeaesibHbIX 3HaUeHUH abcuuce u
OpAMHAT, T.€. OHM 3a/1at0T MaciuTad rpaduka. Eciu ocTaBUTh 3T METKH HE3aNOJIHEHHBIMH, TO MaclITa0
Oy/eT yCTaHOBJIEH aBTOMaTHYECKU. ABTOMAaTHYECKUN MaclITab He BCerja oTpaxkaeT rpaduk B Hy>KHOM

BU/JIE, IOATOMY Ipe/IeTIbHbIE 3HaUEHUS a0CLUCC U OpPIMHAT IPUXOJUTCS peAAKTUPOBATh, U3MEHSIS

BPYYHYIO.

[Ipumeuanue. Ecnu nocne nocrpoenust rpaguk He MPUHUMAET HYKHBIN BT, MOKHO:

. YMEHBIINTB I11ar.
. M3MEHUTh WHTEPBAJI NOCTPOCHUS IpaduKa.
. YMEHBIINTH Ha rpaduKe npeaenbHble 3HaueHus abcuuce u opaunar. [Ipumep. [loctpoenue

OKPY>KHOCTH € IEHTPOM B Touke (2,3) u paauycoMm R = 6. YpaBHeHHE OKPYKHOCTHU C LIEHTPOM B TOUKE C
KoopauHaTaMH (Xo, Yo)paauycoMm R, 3anmuceiBaeTcs B BUJIE:

('\- Xy 4 ()‘ .l’”). R:

Beipasum u3 3toro YPaBHEHHH )

(L Vo ) R’ (.\ X4 )"

Yo =t /R* —(x-x}

y=1y R? (.\ \) + VYo
Takum o0pa3om, JUIst TOCTPOSHUS OKPY>KHOCTH BEPXHIOIO M HHKHIOIO MOTYOKPYKHOCTH. /lnanazon
CIIeTyIOIUM 00pa3oMm:
- HavyallbHOE 3HauUEHUe JuarnazoHa = X - R;
- KOHEUYHOE 3HaYeHue auamna3ona = Xg + R;
- mar jydiie B3sATh paBHbIM 0.1 (puc. 2.3.)



> ~ ?
Puc. 2.3. [TocTpoenue OKPYKHOCTH

ITapamerpuyeckuii rpagpuk GyHKIMH

WHorna Ob1BaeT yno0Hee BMECTO ypaBHEHHUs JIMHUM, CBA3BIBAIOIIETO MPSAMOYTOJIbHBIE KOOPIUHATHI JI: 1 ),
paccMaTpuBaTh TaK Ha3bIBa€éMbl€ IapaMETPUUECKUE YPABHEHUS JIMHUH, JAIOIINE BIPAKEHUS TEKYLIUX
KOOPJAMHAT X U Y B BUJIe QYHKIMIA OT HEKOTOPOU NepeMeHHOI BenuuHEI t (mapamerpa): x(t) u y(t). [lpu
MOCTPOSHUH TapaMEeTPHUUECKOro rpaduka Ha OCSIX OpIMHAT U a0CIHCC YKa3bIBAIOTCS UMEHA (DyHKINUN
OJIHOT'O apryMeEHTa.

IIpumep. IlocTpoenue OkpyKHOCTH € HEHTPOM B TOUKE C KoopauHaTamH (2,3) u paauycoM R = 6. [l
IIOCTPOEHHUSI UCIIOJIB3YETCS TApaMETPUUECKOE YPABHEHUE OKPYKHOCTU

x = Xo+ Reos(t)y = yo+ Rsin(t) (puc. 2.4.).

-

-
4 »

Puc.2.4. [ToctpoeHue OKpy:KHOCTH



Ilpakmuueckan paooma 10

Tema: Iloctpoenue rpadgukoB ¢ moMoIIsio mporpamMmmbl MathCAD

Iens: Hayuntbest cTpouth U penaktupoBath rpaduku Gpynkmuii B MathCAD

dopMupyeMble KOMIIETECHIIUU:
OK2. Opraamn3oBbIBaTh COOCTBEHHYIO JIEATEIILHOCTD, OMPEACIISATH METOIBI M CITIOCOOBI

BBITIOJTHEHHS MPO(ECCHOHANTBHBIX 3a/1a4, OLCHUBATh X d(PPEKTUBHOCTH U KaYECTBO.
OK3. Pemare mpoOneMbl, OLEHUBATh PHUCKH M TMPUHUMATh PELICHUS B
HECTaHJAPTHBIX CUTYaLIHsX.
[1K4.2. [TnaHupoBaTh BBIIOJHEHUE PAOOT U OKAa3aHHUE YCIIYT UCIOJHUTEISMHU.
[1K4.4. KoHTponupoBaTh XOJ U OLIEHUBATh PE3yIbTAThl BBIIOJHEHUS padoOT U

OKa3zaHuAg yCIYyTI' UCIIOJITHUTCILIMU.

s moctpoenust rpaduka UCIONIb3yeTcs KOMaHAa MeHto Bemaska— I paguxu.

JIst co3iaHus AEKapTOBOTO rpaduka:
1. YcraHOBUTB BU3UP B IIYCTOM MecTe pabo4ero JOKyMEHTa;
2. BeiOparte komanny Bemaska —1 pagpux — X-V epaghux, nnm HaxkaTh KoMOuHanuio kiasum Shift + @,

WJIU IIEJIKHYTh KHOMKY @ nanenu ['paduku. [losBuTCs m1abnoH nekapToBoro rpaduka;

3. Beeaute B cpenHeil MeTKE 1101 OChI0 X MEPBYIO HE3aBUCUMYIO IIEPEMEHHYIO, Yepe3 3aMsiTyI0 — BTOPYIO
u Tak g0 10, nanpumep: x1, X2, ...;

4. Beenute B CpeIHEN METKE CJI€Ba OT BEPTUKAIBHOM OCH Y TIEPBYIO HE3aBUCHUMYIO IIEPEMEHHYIO, Yepe3
3aMsTyIo — BTOPYIO U T. 1., Haripumep: y1(x1), y2(x2), ..., W1 COOTBETCTBYIOIINE BBIPAKEHUS;

5. lllenkuuTe 3a ipeaenaMu 06y1acTu rpaduka, 4ToObl HAYATh €0 MOCTPOCHUE.

MO’KHO MOCTPOUTH HECKOTIBKO 3aBUCUMOCTEN Ha 0JJHOM rpaduke. [[yst 5TOro Hy»KHO BBECTH

COOTBETCTBYIOIINE (YHKIIUU Y BEPTUKAILHOM OCH (OCH OpJIMHAT).
YroObl pa3aenuTs onucaHus GpyHKIHHA, BBOAUTH UX HY)KHO Yepe3 3alsaTyIo.

[Tpumep. ®parment padouero qokymenta MathCAD
3apagum  cyHKUUIO nonb3oeaTens f

fix) =x+ sin(x)

10T

f(x) : H aony | e

x-sin(x) =1p e 0 L9 ¥
' ' ]
1

'
; .
: - -5

-10=+

X

3aganue Ne 2

3aganue Ne 1
Ha omroMm rpaduke nmocrpoiite rpaduku GyHKITHII:

[TocTpouts rpaduku GyHKITHI:

1.sin X 1.sin X

2. 5in 2x 2. 5in 2x

3.2sin X 3.2sin X
4. sin x°

4. sin x2




Ilpaxmuueckasa paooma 11
Tema: 3nakomcTBO ¢ mporpammoit KOMITAC-3D
Ilenw: O3nakomuTthes ¢ nporpammoit KOMITAC-3D

dopmHpyeMble KOMIIETEHIIUU:

OK2. Opraamn3oBbIBaTh COOCTBEHHYIO JIEATEIILHOCTD, OMPEACIISATH METOIBI M CITIOCOOBI
BBITIOJTHEHHS MPO(ECCHOHANTBHBIX 3a/1a4, OLCHUBATh X d(PPEKTUBHOCTH U KaYECTBO.

OK3. Pemares mpoOieMbl, OIEHUBATh PHUCKM M TPUHAMATh pEIICHUS B
HECTaHJAPTHBIX CUTYaLIHsX.

[1K4.2. TInanupoBaTh BbINOJHEHKE PA0OT U OKa3aHUE YCIYT UCTIOTHUTEISIMHU.

[1K4.4. KoHTponupoBaTh XOJ U OLEHUBATh PE3YIbTAThl BBIIOJHEHUS padOT U
OKAa3aHMsl YCIYT UCIIOJIHUTEISIMU.

3ananue Ha 1a00paTOpHYIO PadoTYy:

N3yunts:

- Uurepdeiic cuctemp KOMITAC-3D;

- [Ipremsl co3anus IUCTa YEPTEXKa,;

- Bo3amoxHOCTH yIipaBieHus pa3MepoM U300paKeHHs Ha SKpaHe MOHUTOPA,

- Beibop ¢opmaroB ueprexeii;

- 3anoJIHEHNEe OCHOBHOM HAAMKCH;

- CoxpaHeHHE YepTeKeH B TaMAITH KOMITBIOTEpA.

Coznarts:

- Ha DKpaHe JUCT yepTeka popmara A3, pacroyIOKEHHBIN TOPU30HTAILHO, 3aMIOJTHUTH OCHOBHYIO
Haanuch. Co3/1aTh CBOIO MAINKY, COXPAHUTH YEPTEXK.

BXOJ C CUCTEMY «KOMITAC-3D»

[Tocne BxmoueHuss nepcoHanpHOoro kommetorepa (IIK) mpoucxomuT 3arpy3ka M HacTpoika
onepanuoHHoi cuctembl WiNdows, HasHaueHHe KOTOpOW — ympaBlieHHE pabOTON KOMIBIOTEpa, M Ha
sKpaHe u3o0paxkaeTcsi paboumil cTou, I1ie pacoiaraeTcs Apiblku mporpamum (puc.l)

[Tpu paboTe OCHOBHBIM YCTPOMCTBOM YKa3aHUs sBJsieTCs Mblllb. OCHOBHOM (DyHKIMEH MBIIIH
SIBJISIETCSL YIPABJICHHE YKa3aTeJIeM MBI — KypcopoM. JleBass M IpaBas KHOIKA CIIy’KaT JUIS Pa3HbBIX
LEJIEH:

e Illemyok neBoil kiaBHILIEeH MBIIIN — BBOA UH(OPMALIUU B TaMATh KOMIIBIOTEPA;
e [llen4oK mMpaBoi KHOMKOM — BBI30B KOHTEKCTHOI'O MEHIO, MIOKA3bIBAIOIIETO BO3MOXKHOCTH
YIPaBJIEHUS BBIIOJIHIEMON B JAHHONH MOMEHT OIlepalyei.

OcHoBHOM (yHKIMEH MBIIIM SBISETCS YIpaBICHHE yKa3zaTeleM MbIK — KypcopoMm. Kypcop
UCTOJb3YyeTCs U BEIOOpA M aKTUBHM3ALlMK OOBEKTOB Ha SKpaHe, pabOThl C IMyHKTAMU MEHIO, pa3MeIleHHs
U BblJIeJIeHHs TeKCcTa U T.1. OCHOBHBIE MPUEMBI, KOTOPBIE UCIIOJIB3YIOTCS TPU pabOTE C MBIIIbIO, ONTUCAHBI
Tabaune Nel.

Tab6muma Nel
[Tpuem ITocnemoBaTeIbHOCTE IEWCTBHI
[{enkHyThH BBICTPO HA)KATh U OTIYCTUTH KHOIKY MBIIIU
JIBa)K bl IENKHYTH JIBakp! OBICTPO HAXKaTh U OTIIYCTUTh KHOIKY MBIIIN
Ileperammrs IlepemecTuTh Kypcop, IEPEMEILAs MBI ¢ HAXKATOW KHOIIKON
IleperamuTh U OTIYCTUTH [TonBecTu Kypcop MbIIIM K 00BEKTY, HaXaTh KHOMNKY MBIIIH,
IIEPETAIINTH KYpPCOP OTIIYCTUTh HAXKATYIO KHOIIKY.
VYka3arb ITonBecTu Kypcop MbIIIK K 00BEKTY, HaXaTh U OTIYCTUTh
KHOIIKY MBIIIH.




Boiitu B « KOMITAC» MOXHO HECKOJIBKUMU CIIOCOOAMU:

l.Haxxatp Ha kHOMKy «Ilyck» Ha pabGoueM cToje, MosBUTCS [J1aBHOE MEHIO OIeparioOHHON
cucrembl WINdows, B kotopoM ciieayer BoIOpath cTpoky I[Iporpammbl. B packpsiBIIEMCS OIMEHIO
BeIOpath ctpoky ACKOH — KOMITAC-3DV7 Plus u caenath ABOMHON IIEITYOK JEBOM KHOIMKON MBIIIH
Ha SIPJIBIKE CUCTEMBI.

;f\}
2. Cnenath JABOWHOW MICTYOK HA SIPIIBIKE CHCTEMBI 'I%?' , PacroNIO)KEHHOM Ha pabo4yeM CTolie
(puc.1).
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‘ﬁ Windows Update | s
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‘-‘f:‘f‘; ARTIBALMA Windows 1) ACD Systems
@ BEIBOD MPOrpart Mo YMOMHaHe ) Doctor Web
= ) Iy K-Lite Codec Pack
B2 Karanor Windows lj
) WinRaR

{Q OTHPBITE AoKyMeHT Office Ij ABTO3arpyIKa

@ Co3paTe gokymeHT Office g ACKE : lj KOMMAC-30 VT Plus '“|
I Wirpe
) KoMAC 511
[oKyMeEHTE » lj CpeacTea Microsoft Office
, @) cranazpTHER

& Internet Explorer
- Haittn " [E8] Microsoft Excel
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Crpagra W Mogaepika Microsoft PowerPoint
Microsoft Word
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©

=

_\_j 3aBeplueHie ceaHca AQMMHMCTPaTOp. .. L'f‘J Outlook Express
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O)  BoKNCHATE KOMOBKTED...

[Tocne 3amycka cucremsl «Kommnacy» Ha 3kpaHe 0TOOpa3uTCs IJIaBHOE OKHO CUCTEMBI, HA KOTOPOM
IIPEJICTaBIICHbI 3JIEMEHTHI YIIpaBlIeHUs cucTeMoil (puc.2).

Ctpoka riaaBHOTO MEHIO CHUCTEMBI PACIIOIOKEHA B BEPXHEN YaCTH IPOrPaMMHOTO OKHA, Cpa3y MOJ
CTpOKO#i 3arosioBka — HazBaHus cuctembl: KOMITAC-3DV7 Plus. B Heil pacroyioxkeHbl BCe OCHOBHBIC
MEHIO CUCTEMBI. B Ka)/10M U3 MEHIO XPaHATCS CBSI3aHHBIE C HUM KOMAaH/IbI.

[Tanens ynpaBiieHus pacroyoKeHa B BEpXHEW YaCTH OKHA CUCTEMBI I10J] CTPOKOM IIaBHOT'O MEHIO.

B Heit coOpaHbl KOMaH 1bl, KOTOpbIE HauboJIee YacTo YIMOTPEOIAIOTCS IPH paboTe C CUCTEMO.



[MaHenb

Crpoka KHonKa «3aKpbiTb

ynpasfeHus

rnaBHOro nporpammy»

0 Sh bl se BFfon. .
EIE AOKYMEHTE I ujaﬁnnm,.'
AoKyMeHT» J:Bp'rem PparveHT T ek CTOBGIR ADKYMEHT

KHonka «Co3patb

NELHPHE LM [ Copra Detans

0K | Orrena Cnpaera

Puc.2

YToOBI BHINTH M3 CUCTEMBI IIPH OKOHYAHUH PAOOTHI ITOCIIE COXPAHEHHS YepTeka B MaMITH
KOMITBIOTEPA, MOYKHO:
1) lllenkHyTh IO KHONIKE «3aKpPBITh IPOTPaMMY» B BEpXHEM IPaBOM YTy 3KpaHa (puc.2);
2) IIpu nomouu mento Paiin—>Beixon;
3) Habopowm c¢ kinaBuarypsr Alt — F4.

NCIIOJIb3OBAHUE CUCTEMBI ITOMOITN
[Ipy BO3HUMKHOBEHUM 3aTPYAHHUTENBHBIX CHUTYyallUd BO BpeMs pabOThl C CHCTEMOI Bbl MOXETE
OBICTPO MOJIYYUTh HEOOXOIUMYIO CIIPABOUHYIO HH(POPMAIIMIO CIETYIOUMMH CIIOCO0aMHU:
e Haxumas xnasumy F1

?
e Bri3pBas KOMaHAy Ha CTpaHUIC MCHIO CnpaBKa -

o
e Haxumas KHOTIKY Ha TIaHEJH yIpaBICHUS J DTa nojckaska 1no oobeKTam pabodero
JKpaHa, T.€. HEOOXOIMMO TaKKe YKa3aTh HYKHBIH OOBEKT.
e C MOMOIIBIO SIPIBIYKOB-TIOACKA30K, JJIsl OSIBIICHUSI KOTOPBIX MOABEAUTE Kypcop K
WHTEPECYIOIIeH Bac KHOMKE U 3aJIEPKUTE HAa HEKOTOPOE BpeMsl.
CO3IAHUE JIMCTA YEPTEXA

Jliist BBIBO/Ia HAa SKpaH HOBOTO JIMCTA YepTeka HY)KHO MIETKHYThH 10 KHOTKe «C03/1aTh TOKYMEHTY,
OoTKpoeTcst OKHO «HOBBIN TOKYMEHT», B KOTOPOM CJEAyeT MIENKHYTh 1o KHomke «Yeptex» (puc.2). Ha
dKpaHe MosBUTCSA JHCT opMaTa A4, pacrolOKEeHHBIN BepTUKAIbHO (puc.3).
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Puc.3 Coznanue nucra yeprexa
Ecimu menkayte mo 3akmanke «l11aGmoHbD», TO W3 WMEIOMIETOCS MEPEeYHsT MOKHO BBIBECTH Ha
9KpaH JIMCTHI YepTeka pasnuvHbiX ¢opmaTtoB (puc.4). 1labmoH — 3TO co3maHHAs paHee 3aroToBKa

JIOKYMEHTa, cozieprkaias opopmieHne, HaCTPOUKH, OOBEKTHI H T.JI.
]

HoBkiz gokymeHTEl W agncHE! |

g LWaBnone: [ MaTepmant
L [7] MaTepHans alﬂsaememe off HaMEHEHHH A4 nepe, ke, odt
amsememe off usMeHeHM A4 nocn, nkcTeodt

%Iﬂbsememe 0f HzMeHeHMM, kit

%KDHCTE. rpynn. cneumd. No BapHaHTy A.spk

3H KoHCTR. rpynn. cneuwdr, no sapuadTy B.spt
TH|KOHCTP. ADKYMEHT - NPOCTaA cheumdMcauma . spk
A KoHCTp. YepTex A% ropks. Neps. nkeT.odb

AKoHCTp. YepTex © Tahn. WM. A4 neps. nueT.cdt

Al KoHCTp, YepTex © Tahn, veM, A4 nocn, nkctecdt
AN MHCT PErMCTRALMK MEMEHEHHA, cdt

ﬂPaﬁ. YEPTEX 3AaHHH K coopyseHriA Al,cdt
Z|TewcT, AOKYM, ANA CTPOMTENECTES. kdt

Al YepTew CTPOMT, M3A, Al Neps, mvcT.cdt

Al YepTew CTPOMT, M34, Al Nocn, AHCTelCdt

[k | OTraeHa | LCnpaeka |

Puc.4 Oxno meHro «l1laGnoHbI»
KHOIIKU YTIPABJIEHUA COCTOAHUEM OKHA JOKYMEHTA
Cucrema KOMITAC-3DV7 Plus no3BosnsieT paboTaTh OJHOBPEMEHHO C HECKOJILKUMH YepTEe:KaMU
OJTHOBPEMEHHO, TIPH STOM Ha 3KpaHe MOXET, HalpuMep, MOJTHOCTBIO OBITh MOKa3aH OJWH W3 JIMCTOB, a
Apyrue OyIdyT CBEpPHYTHl B BHJE KHOIOK, PACHOJOXEHHBIX BHHM3Y 3KpaHa. UTOOBI CBEpHYTH JHCT
yepTeka, HOKMUATE Ha KHONKY «CBEpHYTh», TIOKa3aHHYIO Ha PUC.5.

KHonMKa «3aKpbITb
cucremy»

KHoMKa «3aKpbITb
BOKYMEHT»

KHonKa «CBepHyTb
AOKYMEHT»




Puc.5 KuHonkwu ynpaBieHus COCTOSHUEM OKHA
Jly1g TOro 4yToOBl BOCCTAHOBUTH YEPTEX M3 CBEPHYTOrO JO KHOIKH COCTOSIHHS, MOXKHO WJIM JBa

pasa HIEJIKHYTh [0 Ha3BAHUIO KHOMKH, WM IIEJIKHVTE 0 TVHKTV «PARREPHYTH (pI/IC.6).
KHonkKa

«Pa3BepHVTb»

KHonKa «3aKpbiTb

ﬂqepm...

DOKYMEHT»

Puc.6

[To okoHyaHwWio PabOTHI HAJ YEPTEIKOM OKHO JOKYMEHTA 3aKpPhIBACTCS C IMOMOINBIO KHOIKU
«3aKpbITh JOKYMEHT» (puc. 5 u 6). 5
BbIBO/I HA 3KPAH COXPAHEHHBIX B ITAMATHU KOMIIBIOTEPA YEPTEXENU

OTKpBITHE COXPAHEHHBIXJOKYMEHTOB BO3MOXHO CJICIYIOIIMMHE CITIOCOOaMHU:
1. TIpu nomomu meHto Daiin— OTKPHITh

=1
2. Ilpu nomouy KHONKU «OTKPBITH» ITAHEJIU UHCTPYMEHTOB.

B 000oux cimy4yasx OTKpbIBae€TCSl OKHO IS BEIOOPA OTKPBIBAEMBIX (DaliioB uepTexeit (puc.7).

KHonKa . -
HOMKW, ynpasaaoLwme BeUYNHON
«OTKPLITb» ,YNp L

n3obparkeHusn

-3D ¥7 Plus - [HepTex BE3 MMEHW1{geMopesicm)
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Peasktop BewdenmTe  Bua  BoTaeka  MHCTPYMEHTHI  Coeumdim Cepewc  Okho  Cnpaeka  EWBnmoTerk -8 X
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Pipe valve
Progressive die
REDUICER

Sheet metal

12020,CDW
1 120

12406.C0W
2 12407.C0W
2] 12604.C0W
2] 12605.C0W
12805.C0W
(& Binoculars.m3d

Bush,m3d
Gear-shaft.m3d
Handle.mad
Raster,cdw
SAMPLEL.CDW
SAMPLEZ. CDW/
SAMPLES.COW
SAMPLE,COW/
SampleFPlan,cdw
Seal,m3d

Sealing ring-2.m3d
Sealing ring-3.m3d
Sedling ring in asm.m3d

Sealing ring.m3d
Sleeve nut.m3d
34 spindle. a3d
Spindle. m3d

lve body, m3d
Yalve bannet.m3d
3 valve a3d
Valve . m3d

12405.C0W

™ BbikaiouuTs npoctoTp

Wwagatina 12405 C0W = ompers_|
Tun daiinos:  [KOMMAC-Moxyrerme [* ooy, *frov, “kelw, "5 7 | Oriena

I~ Tonbko wrerue

Puc.7 OtkpeiTue QaidaoB COXpaHEHHBIX YePTEKEH

M3MEHEHUWE PASMEPA M30BPAKEHNM S
Jis m3MeHeHus pa3Mmepa H300paKEHUs TONBKO HAa JKpaHE PACCMOTPUM HECKOJIBKO KHOIMOK
nanenu ynpasiienus cucteMbl KOMITAC, ucnons3yeMbIxX [1s 3TUX 1ienel (puc.7):
«YBENUYHUTh MAcIITad paMKOI» - KHOIKA JJIs YBETUYCHHUS YacTH dKpaHa 10 pa3MepoB DKpaHa
&) paMKOH, 3aaHHOM OBYMsI TOYKaMu Mo auaroHanu. [locime BbI30Ba KOMaHIbl BHEIIHWN BH]
~ Kypcopa H3MEHHUTCA: OH NPEBPATUTCS B MEPEKPECTbE. YKAKUTE TMEPBbIM Yroj, 3aremM




nepeMeriainTe Kypcop JUIS JOCTH)KEHHsI HYKHOTo pasmepa pamku. Ha oskpane Oygmer

oroOpaxkaTbcst ()aHTOM paMKU. YKaXUT€ BTOPOW yroid pamMku. Macmrad uzo0paskeHus

YBEJIMYHUTCS TaK, 4TOOBI OO0JIACTh, OrpaHWYEHHAs PAMKOH, MOJHOCTBIO yMellajach B OKHE

JOKyMEHTA.

«YBETUUUTHh MacIITad» - KHOMKA MO3BOJIAET YBEJIMUUTHh MacmTad M300pakeHHsI B aKTHBHOM
Z}| okHe B ONpENENEeHHOE KOJMYECTBO pa3, yCTAHOBJICHHOE II0 YMOJYAHHUIO B HACTPOUKAX

CHCTEMBI.

al «YMEHBIIUTH MacITady - KHOIKA JUIsl YMEHBIIICHUS MacIiTaba n300pakeHus Ha dKpaHe.

«CHBUHYTH» - KHOINKA [ NEpPEeMEUICHUs AJIEKTPOHHOIO 4YepTeXxa IO OJKpaHy IpHU
5| mepemerenun Kypcopa no skpany. ITocie BbI30Ba KOMaHIbI Kypcop MeHsieT cBoro (GopMy Ha
= YETBIPEXCTOPOHHIOIO CTPEJIKY.
«[IpuOMM3UTE/OTAANTEY» - KHOMKA IS YBEIMYCHUS WM YMEHBIICHHUS W300paKCHHS Ha
9KpaHe, MO3BOJIAIONIAs IABHO MEHATh MaclITal, mpuobInxkas Wik oTaaiss uzoopaxenue. Jisa
TOr0 HAXXMWTE JIEBYI0 KHOIIKY MBIIIM H, HE OTIYCKas €€, IEepeMEIlalTe Kypcop B
E BEepPTUKAIbHOM HampaBieHuu. [Ipu IBMKeHHH Kypcopa BBEpx H300pakeHue OyAeT IIaBHO
~ YBEIMYMBATHCS, B OOpAaTHOM HANpaBIEHUH - YMEHbIIAThCA. LIeHTpoM maHOpamMHpOBaHUS
ABIIIETCS TOUKA, B KOTOPOM Obllla Ha)kaTa jeBas KHOMKa MbIlu. Eciu Bel mosip3yeTech MBIIIBIO
C KOJIECOM, TO JUIsl TAHOPAMUPOBAaHMSI H300paKEHUS BpalllaliTe KOJIECO MBIILIH.
ﬁl «OOHOBUTH U300paKEHUE» - KHOMKA JJIsl IEPEPUCOBKU YepTeka U ynaneHus "mycopa’ ¢ mous
= yeprexa.
E «[lokazath Bce» - KHOINKa JUIsl BBIBOJAA HA JKpPaH BCEro YepTexka WU BCEX H300paKeHHM
¢parmeHTa.

BbIGOP ®OPMATA YEPTEXA
I'ocynapctBennslii cranaapt 2.301-68 ycraHaBiIMBaeT OCHOBHBIE (POPMAThI JIMCTOB UYEpTEXKEH,

OIIPEACIIICMBIC pa3MEpaM BHEIITHEH paMKH.

O6o03Hauenue popmara A0 Al A2 A3 A4

Pa3meps! cropon gopmara, MM 841x1189 594x841 420x594 | 297x420 | 210x297

®opmar A4 MOXKeT pacmojiaratbCsl TOJBKO BEPTUKAIBHO, BC€ Jpyrue (opMarbl MOXKHO
pacnosaraTe Kak BEpTHKaIbHO, TAK U TOPU30HTAJIBHO.

Jlns BbIOOpa HEoOXoauMoro uis udeprexa (opMaTa HEOOXOIMMO BBINOJHUTH CIEAYIOLIHNE
JNENUCTBHUSA:

1. BeizBats koManasl CepBuc — [lapamerpsl...- Texymuii ueptex - [lapamerpsl ncra — @opmat
(puc.8 u 9).
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Puc.8 Bribop ¢popmara




C mnomomipio OKHA, HM300paKEHHOI'O Ha pHC.8, BBIOMpaeTcs HEOOXOOUMBIM (opMmar u ero

OpHUEHTALIHS.
- — — . e - - —_ e -
Cuctema | Hosbie aokyrenTsl T EKUWME YepTesk I TeryWEes 0KHO I
- WlepoxosaTocTs d ‘ P opraT AMCTa
- OTKAOHEHWA POPHE! W G338 F
[f* CTaHaapTHEIR
- 38rONOBOK Taf AMUE! Bl Opwermama |
- Augdika Tat nusl DéosHaueHie by
-~ TTHHWA Paspesas CaYEHHA |A4 - " ropuaoHTankHaR

- CTPEAKE B3rNALE

n KparHocTe &
- HHMHWA paspeiBa *  BEpTHEANEHan
- epekprIBAOWLHECA OFEEKTE I" :’

- Dfo3HAYEHME UIMEHEHHA
MapareTpel AHCTa " MonbsoBaTenbCkHi

L Ly

B m'ﬂ W HpHHa, tr 210.0 Beizora, mr | 2597.0

s+ [JcHOBHAA HannMce
OpoprneHie
PazfiieHue Ha s0HE!
- TesHmECK e TREA0BAHIA
- Heyk a3aHHan WepoxosaTacTs
- Tabaiua usmeHeHs

- [1apameTousaumra ﬂ

ak. | Otmena | Crpaska ‘

Puc.9 Bribop ¢popmata ueprexka 1 €ro OpUeHTAUU
3AIIOJJHEHUE OCHOBHOWM HAAITMCU
OcHOBHasi HaJIUCh MOSBISETCS W pa3MellaeTcs Ha YepTeke aBTomMarudecku. J[ns mepexona B
PEXKHUM 3aIOTHEHHS] OCHOBHOM HAJMKCH MOKHO BBITIOJHUTH OJTHO U3 CIEIYIONINX JCHCTBHIA:

1. JIBO¥HO¥ IIETYOK JICBOM KHOITKOK MBIIITH B JTFOOOM MECTE OCHOBHOW HAJIITHCH;

2. Boi3Barb koMaHy BeraBka — OcHOBHasI HAIIUCh.

B pexume 3amosiHEeHUs] OCHOBHOM HAANKMCH €€ BUJl U3MEHHUTCS — TPAHUIIBI SYECK BBIACIATCA
ITPUXOBBIMU JIMHUSAMU (puc.10).
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S b — 11 - [oyma B-17
X Aanupobar Popram A4

Puc.10 3amomHeHne OCHOBHOM HAAIIHMCH

HIudp yeprexka BKiItoYaeT B ceOs CIEAYIONINE Pa3/Ieibl:

KI" — Ha3BaHMe AUCIUITUHBI;

01 — mopsiIKOBBIN HOMED J1a0OPATOPHON PadOTHI;

10 — uHOMBHU YA IHHBIN HOMEp BapUaHTa BBIOJIHAEMON pabOTHI;
01 — mopsIKOBEIM HOMEP YepTEkKa.

3anonHuB Bce Tpadpl, HAKMHUTE KHOIKY ﬂ Co3mate OOBEKT ANl COXpPAHEHUS B IMaMSTH
KOMIIBIOTEpA CIEJIAHHBIX 3aIIUCEN U BBIXOJIA U3 PEKMUMA 3aII0JIHEHUSI OCHOBHOW HAJIIHNCH.
COXPAHEHUE YEPTEXEN
CoxpaHUTh BBIYEPUYEHHBIE YEPTEIKU MOKHO:

e 1pu noMou MeHro Pann—CoxpaHuTh
NN




® [IpHU IMMOMOIIH KHOIIKH E MMaHCIN UHCTPYMCHTOB.

B otkpeiBmieMcs okhHe (puc.l11) cozmaiite HOByro mamnky. [lamka — 3To Kartajor st XpaHEHUs
OJTHOTUIHBIX (pailyioB (JOKYMEHTOB), HMMEIOIIUNA OIpeneleHHOe HMs, Trie OyIyT XpaHHUTbCS BCE
BEIUCPUCHHBIE B TIpoIlecce OOydeHHWs Bald 4YepTekd. llamke mpucroiite ums (CBOO (Gamminio) u
COXpPAHUTE B HEM CBOM YEPTEK.

Co3paHue HoBOM

nankun

Yiammre nma anna 40A 3anHcH

Manka: | 3 Samples ﬂ
@MB&HDB

&

Henasie
AOKYMEHTEI

0

Paioumii cTon

=

P A1 AOKYMEHT & HE HAHNEH B
0.EHHON Nanke.

&

I o1 QoKYMEHTEL

[ BekmoudTe npactoTp

Mol korneoTep

CeTesoe Tun daiina: |KDMI'IAD'—Iep'remM [".cdw]
OKPYHEHHE

Wraa paiina: |KDbILLIKa ﬂ CoxpaHuTe
j OTreHa

Puc. 11 Coxpanenue ueprexeit

NMHCTPYMEHTAJIBHBIE ITAHEJIN
Ha KowmmakrtHoit mnanenu (puc.12) pacrnonaratoTcsi KHOINKH NEPEKJIIOUEHUs JUIsl BbI30Ba
WMHcTpyMEHTAIBHBIX NTAHENIEH, COAEPKAIINX KHOIIKY BbI30Ba Pa3JIU4YHbIX KOMaH],.

Pepaktnposa N3mepeHunsa
Hue

Pasmepbil

AccoumaTmBHbIM

yepTex

KoNInakTfiaa nadyeno

FeomeTpua

MapameTpusayms BbiaeneHne
0O603HayeHuA

Puc.12 KomnakTHas maHenn

PacrionokeHne W cocraB HEOOXOMUMBIX KHOIMOK TaHENed BBIOMpPAETCS IOJIbh30BaTEIIEM
CaMOCTOSITENILHO B 3aBUCUMOCTHU OT BH/JIa BHITIOIHIEMBIX padoT.

Ha uncrtpymenTanbHoii nanenu ['eomerpust (puc.13) pacnonoxeHbl KHONKHA BbI30Ba KOMaH[ ISt
MIOCTPOCHUS T€OMETPUUYECKUX 00BEKTOB. [[11s1 BKIIOUeHUsI OTOOpaKEHHUsI €€ Ha dKpaHEe CIY>KUT KOMaH/1a

Bupn - [1anenu uHCTpyMEHTOB — I'eomeTpus.



MNeoMeTpra w
e @ @S AN R F

Puc. 13 NuctpyMeHTanbHas nanens ['eomeTpust
WHcTpymMeHTallbHas MaHeNb, Ha KOTOPOM paclojOXKEHbl KHONKM BbI30Ba KOMaHA AJs
MMPOCTAHOBKU pa3MepoB, HasbiBaeTcs Pasmepsni (puc.14). Jlns BkItoueHUs OTOOpaK€HUs €€ Ha JKpaHe
CIIyKUT KoMaHJa Bup - [lanenu nacrpymentos — Pazmepsl.

PazmMepbl

‘;’I*’L@ﬂ&.tfiﬂzi

Puc.14 HuctpyMeHTasibHasA MaHe b Pa3mepsl
Pel[aKTI/IPOBaHI/Ie — HUHCTPYMCHTAJIbHAAd IIaHCJIb, Ha KOTOpOﬁ PACIIOJIOKCHBI KHOIIKHM BBI3OBa
KOMaHJ peaKTUPOBAHUS (U3MEHEHHUS, UCIIPABIICHUS ) reOMeTquecmx 00BeKTOB (pHcC.15).

PepaKTHpOBaHHE

B, B = EEE..?"%|+?

Puc.15 UncrpymeHrtanbHas nanens PegaktupoBaHue
Ha unctpymenransHoil nanenu O6o3HaueHust (puc.l16) pacnonokeHbl KHONKH BbI30Ba KOMaH]
IIPOCTAHOBKH PA3JIMYHBIX 0003HAUEHUH (pa3pe3oB, CEYEHUM, BUIOB, IIEPOXOBATOCTEN U T.11.).

0603HaYeHHA

TE PAEDML G -L6

Puc.16 NuctpymenranbHas naHeab O0O03HauSHUs
= =] 12
= A4 2 9 & A 5 1
Puc.17 UnctpymenrtansHas nanens [lapamerpuszanus

[Tanens (puc.17), Ha KOTOPOH pACIONOKEHBI KHOMKH JUIsl BBI30BAa KOMAaHJ HAJOXEHUs CBA3EH U
OrpaHUYEHUI Ha reoMeTpuuecKre oObEKThI, Ha3biBaeTcs [lapameTpuzanus.

WMsmepenwa (2D)
27 5% 2V PRI
Puc.18 UucTpymeHTanpHas nanens M3mepenus

Ha mucTpyMenTansHOU manenu M3mepeHust pacioioKeHbl KHOIMKH BBI30Ba KOMAaH]| Pa3InIHbBIX
u3Mepenuii (puc.18).

A+, £, 20 L L, 2 e e
Puc.19 UnctpymeHTanbHas naHens Beinenenue

WNucTpymenTanbHag naHenb (puc.19), Ha KOTOpO# pacroyioKeHbl KHONKU JUIsl BbI30Ba KOMAaH]
BbIJIETICHUS] O0BEKTOB rpaduecKux JOKYMEHTOB, Ha3bIBaeTCs Brinenenue.

EE)= 5 &5 6 1[S00

Puc. 20 UactpymenTanpHas maHeab ACCOIMATUBHBIC BUIBI
Ha nmanenu AccouuaTuBHBIE BUbI PACIIOJIOKEHBI KHOMKM BBI30BA KOMAH]I JUIsl CO3JaHusl BUJIOB
(puc.20).




Ilpakmuueckan paboma 12
Tema: Co3nanuie u HacTpoiika uepteska B KOMITAC-3D

Ilenw: Hayunutbes co3naBaTh U HacTpauBath yeptexu B KOMITIAC-3D

dopmHpyeMble KOMIIETEHIIUU:

OK2. Opraamn3oBbIBaTh COOCTBEHHYIO JIEATEIILHOCTD, OMPEACIISATH METOIBI M CITIOCOOBI
BBITIOJTHEHHS MPO(ECCHOHANTBHBIX 3a/1a4, OLCHUBATh X d(PPEKTUBHOCTH U KaYECTBO.

OK3. Pemare mpoOneMbl, OLEHUBATh PHUCKH M TMPUHUMATh PELICHUS B
HECTaHJAPTHBIX CUTYaLIHsX.

[1K4.2. TInanupoBaTh BbINOJHEHKE PA0OT U OKa3aHUE YCIYT UCTIOTHUTEISIMHU.

[1K4.4. KoHTpoiupoBaTh XOA U OLIEHUBATh PE3YyJIbTAThl BBIIOJHEHUS padOT U

OKa3zaHuAg yCIYyTI' UCIIOJITHUTCILIMU.

3ajanue Ha J1a0OpPaTOPHYIO padoTy:

N3yunts:

- Uurepdeiic cucrempr KOMITAC-3D;

- [Ipuemsl co31aHus TUCTA YEpTEXKa;

- Bo3moxHOCTH yripaBieHHs pa3MepoM H300paKeHUS Ha SKpaHE MOHUTOPA;
- Bri6op ¢popmaToB ueprexeil;

- 3aroyHeHue OCHOBHOW HAJIIUCH;

- CoxpaHeHUe YepTexell B aMsATH KOMIIbIOTEPA.

Co31ath:

- Ha 2KpaHe JHUCT uepTexka (opmara A3, pacnoyiOKEHHbII TOPU3OHTAIbHO, 3aMOJHUTH OCHOBHYIO
Haanuck. Co3/1aTh CBOIO MAMKy, COXPAHUTh YEPTEXK.

Odopmienne oTuera

OT4YeT BBINMOIHACTCS B BUJI€ TAOIHIIBL. B OTYET MOKHBI OBITH BKIIOYEHBI WJUTFOCTPAIIMH OCOOCHHOCTEH
BBITIOJIHEHUS 33JJaHUS U OTBETHI HA KOHTPOJIbHBIE BOIIPOCHI, & TAKKE HE MEHEE MATH CKPUHILIOTOB
MIPOMEXYTOUHBIX TOCTPOCHUI YepTexa (1o KaxkaoMy 3afanuio). Kaxxnoe kitoueBoe nelicTere
(ucmonb30BaHKe HOBOM sl BAC KOMaH bl MEHIO, HCIOIh30BaHINE HOBOTO MHCTPYMEHTA) OTpaXkaiiTe B
OTUYEeTEe C TOMOIIBI0 COOTBETCTBYIOLIETO CKPUHIIIOTA.

KoHTpoJLHLIE BOIPOCHI:

1. Kakue tumnsl (aiiioB MOXKHO co3/1aBaTh B mporpamme Kommac 3D?
Kak 3anmyckaercsa nporpamma KOMITAC 3D?

Kakue nokymeHnTsl MOXHO co3naBaTh B Kommac 3D?:

I'e HaxoauTCs Havaso abCOMIOTHOM CUCTEMbI KOOPAMHAT JIeTanu?

VYkaxkuTe Kak MOKHO 33/1aTh napameTpsl opmara B mporpamme Kommnac 3D?

SSRGS RN

OpuenTtanus nucta yeptexxa. Kakoil ona ObiBaeT U Kak 3aj1aetcs B mporpamme Kommac 3D?



Ilpakmuueckan paboma 13

Tema: Co3nanuie (aiiaoB, TUIIBI THUHUIMA, YepTexHble mpudTel B KOMITAC-3D
Ilens: Hayunutbes co3naBaTh U peaakTupoBaTh ueptexku B KOMITAC-3D

dopmupyeMble KOMIIETEHITUU:

OK2. Opranu3oBbIBaTh COOCTBEHHYIO JIEATEIbHOCTD, ONPEACISATh METOJIbI U CIIOCOOBI
BBINTOJTHEHUS MPO(ECCUOHATIBHBIX 3a/1a4, OLICHUBATh UX APPEKTUBHOCTh U KAYECTBO.

OK3. Pemare mnpoOieMbl, OIEHUBATh PUCKU M NPUHUMATh pEIICHUS B
HECTaHJAPTHBIX CUTYaIUsIX.

[1K4.2. TInanupoBaTh BBINOJHEHKE PAOOT M OKa3aHUE YCIYT UCTIOTHUTEISIMHU.

[1K4.4. KonTponupoBaTh XOJ M OIIEHUBATb PE3YJIbTAThl BBIMOJHEHUS PAOOT H

OKa3aHUsl YCIIYT UCIOJIHUTCIISIMU.

3aganue HA JJA00PATOPHYIO PadOTYV:

N3yunrs:

- [IpuemMbl mOCTPOEHUSI TEOMETPUUYECKUX OOBEKTOB HA YEPTEKAX;

- CriocoObl peITaKTHPOBAHUSI YSPTEKEH;

- ABTOMaTH3MPOBAaHHOE HAHECCHHUE PA3MEPOB HA YEPTEKAX;

- BbIBO UepTexKel Ha MevaTh.

BpruepTtuts:

- Ueprexx KpBIIKKM MO HMHIWBUIYaJbHBIM 3alaHUAM K JiabopaTopHoii pabote No2, HaHecTu

pa3mepsl, 3aM0JTHUTH OCHOBHYIO HAJIITHUCH.
OdopmieHne oTuera
OT4YeT BBINMOJIHAETCS B BUJI€ TAOIHIIBL. B OTYET MOKHBI OBITH BKITIOUEHBI MJUTFOCTPAIIMN OCOOCHHOCTEH
BBINIOJIHEHUS 33JJaHUS U OTBETHI HA KOHTPOJIbHBIE BOIIPOCHI, & TAKKE HE MEHEE MATH CKPUHILIOTOB
MIPOMEXYTOUHBIX TOCTPOCHUN YepTexa (1o KakIoMy 3aaaHui0). Kaxaoe kimtoueBoe feiicTpue
(ucmonbp30BaHMe HOBOM ISl BAC KOMaH bl MEHIO, MCIIOJIh30BaHINE HOBOTO MHCTPYMEHTA) OTpaXkaiiTe B
OTYEeTEe C TOMOIIBIO COOTBETCTBYIOLIETO CKPUHIIIOTA.

KoHTpoJLHLIE BOIPOCHI:

1. C nomorpto KaKkux KOMaHJ] MOXHO 3all0OJIHUTh OCHOBHYIO HAJIIIUCh YepTexa?

2. B yeMm pa3HHIa MEXY JIOKAIbHBIMU U TI100aJIbHBIMU PUBSI3KAMU?

3. Kakwue mapamerpsr umeer komanga Ckpyriaenne?

4. Tlo xakoii koMaH/ie Ha NaHeau PeakTMpOBaHUs MOXKHO YAAJIUTh JHUIIHUE HJIEMEHTHI Ha uepTexe?

5. HaszoBute ocHOBHBIE »3JeMeHTHl HHTepdeiica cucreMsl TpexmepHoro (3D) TBepaoTenbHOrO
MOJIETMPOBAHUs, UX Ha3HAUCHHE

WHJINBUIYAJBHBIE 3ATAHUS K JABOPATOPHOMN PABOTE Nel3
Ha ugeprexe ¢opmata A4 BBIIOJIHUTH B COOTBETCTBHM C HOMEPOM BapHaHTa YEPTEX KPBILIKH, HAHECTU
pa3Mepsbl, 3al0THATH OCHOBHYIO HAIHCh.
I'oToBEII uepTeX, HE pacledaTsiBast, MPEICTABUTH IS TPOBEPKHU MPENOJaBATENIO.
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