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1 Henun, 3a1a4M ¥ IVIaHUPYeMble Pe3yJbTAaThl 00y4eHHs 110 AUCHUILIHHE
«JJIeKTpOocHA0KeHUe IPOMBIILIEHHBIX MPeANPHATHIN

Henbio u3yyeHus: TUCIUILIMHBI ABIISIETCS MOJITOTOBKA CTYJIEHTOB K BCECTOPOHHEHN CaMOCTO-
ATENbHON TPOQecCHOHANBHON AEATENbHOCTH B OOJACTU 3JIEKTPOCHAOKEHHS MPOMBIIUICHHBIX
NPEANPUATHI Pa3IUYHbIX OTpacield MPOrU3BOJICTBRA.

3auaqeifl H3YYCHUSA TUCHUIIIUHBI ABJIACTCA NU3YYCHUEC OCHOBHBIX TCOPECTUICCKUX MOJIOKEHUU
CUCTEM 3JIEKTPOCHAOKEHUSs, C JEMCTBYIOIIUM 3aKOHO/IaTEIbCTBOM B 00JIACTH IHEPreTUKH; yda-
CTUC B PCMOHTHO-3KCIINTYaTaAllUOHHBIX UCITBITAHUAX 3JI€KTpOO60py,Z[OBaHI/I$I.

IInanupyemsle pe3ya1bTaThl 00y4eHHs, COOTHECEHHBbIE ¢ ycTaHOBJeHHbIME B OIIOII BO
HHIUKATOPAMH JOCTUKEHHS] KOMIIeTeHHIA.
OOyueHue M0 IUCHUIUIMHE «JJEKTPOCHAOKeHHE MPOMBILJIEHHBIX MNpeInpusATHID
HalpaBJIeHO HAa (JOPMHUPOBAHUE Y O0YUAIOIIUXCA CIEAYIOUINX KOMIIETECHIIUMI:

Kox m HaumMeHoBaHue KOMIIETCHIINH

HH[{I/IKaTOPBI JOCTHKCHUSA KOMIICTCHIIUN

IIK-1. CniocobeH y4yacTBOBaTh B IIPOCK-
TUPOBAaHUM OOBEKTOB MpPO(dheccCHoHalb-
HOU JIeITENbHOCTHU

NIIK-1.1. ITIpumensTs TpeOOBaHUS 3aKOHOAATEIb-
ctBa Pocculickoit denepanuu, HOpMaTUBHBIX
MIPABOBBIX aKTOB U HOPMATUBHBIX TEXHUYECKUX
JIOKYMEHTOB K YCTPOMUCTBY CUCTEMBI 3JIEKTPO-
cHaOkeHus1 00BbEKTa KaTUTAIBHOTO CTPOUTEIb-
CTBa.

NIIK-1.2. TlpumeHsaTh TpeOOBAaHUS YACTHOTO TEX-
HUYECKOT0 3a/laHusl Ha pa3paboTKy OTAEIbHBIX
pa3aesioB MPOEKTa CUCTEMBI AJIEKTPOCHAOKEHUS
00BEKTOB KalTUTAIbHOTO CTPOUTEIHCTBA.
NIIK-1.3. Ocymectaser coop uHGOpMALIUU TI0
CYILIECTBYIOIIUM TEXHUYECKUM PELICHUSM CUCTEM
ANEKTPOCHAOKEHUST 00BEKTa KAUTATHHOTO CTPO-
UTEJIbCTBA.

OIIK - 3. CnnocoOeH MpUMEHSITh COOTBET-
CTBYIOUIMH (PU3UKO-MaTeMaTHUECKUH at-
mapar, METOJbl aHaIM3a U MOJEIUPOBa-
HUS1, TEOPETUYECKOTO U SKCIIEPUMEHTAIIb-
HOTO HCCIIEJIOBAaHUS MpPH PEIICHUU MPOo-
(beccruoHaIbHBIX 3a7a4

HOIIK-3.1. Mcnonp3yeT TuoBbie MPOSKTHBIC periie-
HHUA CHUCTCMBI 3J'I€KTp0CHa6)KCHI/I$I 00beKTa KalmuTallb-
HOI'0 CTPOUTCIILCTBA.

NOIIK-3.2. BpInoaHsAET aHaIu3 CUCTEMbI MEHEK-
MCHTA KauieCTBa, CTAHAApPTOB OpraHu3aliuu, IpaBUa
ABTOMATU3UPOBAHHOM CUCTEMBI yIIPaBJIEHU OpraHu3a-
uei.

NOIIK-3.3. OcymecTBisiTh 00pabOTKy U CpaBHU-
TETBHBIN aHaJIN3 CIIPABOYHOM U pedepaTUBHON UH-
¢dbopmanuu, nepesoBoro OTEYECTBEHHOTO U 3apy-
OCKHOTO OMBITA IO Pa3pabOTKE CUCTEMBI JIEKTPO-
CHa0XEeHUsI OOBEKTa KalUTAJIBHOTO CTPOUTENb-
CTBa.

2 MecTo IUCHUIIMHBI B CTPYKTYpe 00pa3oBaTebHOM NPOrpaMMbl

JlucuMmimHa OTHOCUTCA K 4acTH, (GOpMHUpPYEeMOl ydyaCTHHUKaMU 00pa30BaTeNbHbIX OTHOIIIE-

Hult 61oka b1 «/lucuuninHbl (MOZLYIH )».




I[I/ICI_[I/IHJII/IHB. B3aMMOCBA3aHa JIOTUYCCKHU U COACPKATCIIbHO-MCTOAUYCCKU CO CICAYIOIHUMU

mucruniuaamu OOIT:
- DJICKTPOMUTAIOIINE CETU CHCTEM AJICKTPOCHAOKEHUS;
- TEOPETUIECKHUE OCHOBBI AJICKTPOTEXHUKHU;
- IEPEXO/IHBIE MPOIIECCHl B CHCTEMaX JIEKTPOCHAOKEHUS.

3 CrTpykTypa U cofep:KaHHue IUCHUILINHBI

OO6m1ast TPyJI0EMKOCTh JUCIUIIINHBI COCTaBiseT 3 3a4ueTHbIX eauHull (108 axameMuueckux

4acoB).
3.1 Buabl yueOHOM padoThI M TPYI0EMKOCTh
(mo popmam oOydeHUs)

3.1.1 3aounas popma oOyueHUs

Ne Koanue- Cemectp

n/n Buj yuyeoHoii pad6oThl CTBO 8
4acoB
1 | AyiuTopHble 3aHSITHS 12 12
B ToMm unce:

1.1 | Jlexknuu 4 4

1.2 | CeMuHapcKue/IpakTUYECKUE 3aHATHS 4 4

1.3 | JIaGopaTopHbIe 3aHSATHUS 4 4

2 | CamocrosiTesqibHas paboTa 96 96

B ToM uucie:

2.1 | OdpopmieHue OTYETOB MO J1IAOOPATOPHBIM

paboTaM ¥ MOATOTOBKA K MX 3alllUTE. 36 36
2.2 | Obyuenue B cucteme LMS 30 30
2.3 | IloaroroBka K MpOMEXYTOUYHOM aTTeCTalluu 30 30
3 | IlpoMexyTOYHASI ATTECTAIUSA
3auet/aud.3auer/sKk3aMeH 3auer
Hroro 108 108

3.2 TemaTnyecKui miaH H3YyYCHUS TUCHHUIIJIUHBI

TpynoeMKoCTh, 4Yac

AynutopHasi pabora Ca-
Cemu- | Jlabo- n MoO-
Ne Pa3nesbl/TeMbl Hap- | paTtop- Pak= | cros-
n/n AMCUMILIHHbL Beero | Jlex | ckue/ | Hble zH;e' Telb-
Kast
oun  [MpPaKTU-| 3aHs- HasA
HOJTO-
YecKue | THS pa-
TOBKa
BaHATUSA 0ora
1 Paznen 1. DiaexrpocHadxkenne mpo- | 108 4 4 4 96
MBIIVIEHHBIX MPeNpusATHI
1.1 Tema 1. BuemHee 31eKTpocHaOXeHHE 27 1 1 - 25

IPOMBIIIICHHBIX NPEANPUSTUI




1.2 | Tema2. BHyTpu3aBOJICKOE 3IIEKTPO- 52 1 1 4 46
cHa0KeHUe MPOMBIIIEHHBIX MPEATPUs-
THI
1.3 Tewma 3. DiiekTpocHaOKEHNE TOPOJIOB 29 2 2 - 25
HTroro 108 4 4 4 96

3.3 Conepxxanue QU CHUATITHAHBI
Pasnea 1. DuexkTpocHadkeHre NPOMBIIICHHBIX NPeANPUATHI

Tema 1. BHemiHee 3jieKTpPOCHA0KeHH e NPOMBIIIICHHBIX NPeANpUsTHI

[Mpunnuner nmoctpoenus COC III1. Tumsl u ucnoaHeHus tpanchopmaTopoB. OcOOEHHOCTH
anektpocHabxenus ['TII ¢ 3arpsi3HEHHOI U arpeccuBHOI cpenoit u B paiionax Kpaiinero Ceepa.
Br160p cxeMbl 1 HanpsiKEHUs CUCTEMBI 3IEKTPOCHA0KEHUS TPOMBIIIJIEHHOTO peAnpusaTus. Tex-
HUKO-9KOHOMHUYECKUE PacuéThl B ANEKTPOCHAOKeHHH. BbIOOp HampsyKeHHsT CXEMbl BHEUIHETO
3JeKTpocHaOKeHUsI. BEIOOp cXeMbl BHEIIHETO AJIEKTPOCHAOX)eHUs. BrIOOp uncia U MOITHOCTH
tpancpopmaropa I'TIII. Berbop MectromnonoxkeHuss TpaHCPOPMATOPHBIX U pacHpeAeTUTEIbHBIX
noactaniuil I1I1. TeXHMKO-7KOHOMHUYECKOE CPAaBHEHUE BAPUAHTOB CXEMbl BHEIIHETO 3JIEKTPO-
CHaOXXEHUS TPEANPUITHS.

Tema 2. BuyTpHu3aBoacKoe 3J1eKTPOCHAOKeHHEe MPOMBILIEHHBIX MPeANnpPUsTHI

OcoOeHHOCTH TOCTPOCHHS CXEM paclpeieIUTeNbHbIX ekTpuueckux ceret [I1: paguans-

HBIE CXEMBbl, MarCTPAJIBHBIE CXEMBI, MArUCTPAIBHBIE CXEMBI PACIIPEACIICHUS IIEKTPOIHEPTUH C
IPUMEHEHHEM TOKOIIPOBOJIOB, CMEIIAHHBIE CXeMbl. TpeOoBaHMs K CXeMaM 3JIEKTPOCHAOKEHUS
IIPYU HAJIMYUU AJIEKTPONPUEMHUKOB 0c000M rpynmbl. OrpaHMYeHUE TOKOB KOPOTKOT'O 3aMbIKaHUS
U UX OoNTUMHU3anus. BeiOop HampsKeHUs BHYTPU3ABOJCKOTO 3JEKTPOCHA0KEeHUs. BbIOOp cxembl
BHYTPHU3aBOJCKOTO 3JIeKTpocHa0keHUsI. KOHCTPYKTUBHOE BBIMOIHEHHUE AJIEKTPUUYECKON CETH.
Pacuér nuraronux nuuuil. Beibop yncia, MOITHOCTH U THIA TPaHC(HOPMATOPOB IIEXOBBIX TPAHC-
dbopmatopHbIX ToAcTaHIMi npeanpusatus. [leperpysku Tpancdopmaropos. Beidbop uncia Tpanc-
dopmaropos nexoBsix TII. Beibop momuoctu Tpanchopmatopos 1iexoBbix TII. Beibop mectomno-
JIOKEHUS U Tuna TpaHchopmaTopHO nmojactaHiuu. L{exoBbie TpaHChOpMaTOpPHBIE MOICTAHIMH.
CxeMbl 1 OCHOBHOE 000py10BaHNE TpaHC(HOPMATOPHBIX MmoAcTaHIUi. Turbsl TpaHcpopmMaTopos,
ycranaBnuBaeMbix B TII. KonctpyktuBHoe ucnonmaenue TII. BHyTpuiiexoBoe snekTpocHadxke-
Hue. PaguanbHble cxembl. MaructpanbHble cxeMmbl. CMEIIAaHHBIE CXEMBl. 3aMKHYTBIE CETH.
Hanpsixenus mutanus 1eX0BBIX ceTeil. Be1Oop cxembl mexoBoii cetu. [loctpoenune cucreM 3iek-
TPOCHAOXKEHUS ¢ YUETOM KauecTBa AIEKTPUUECKON SHEPTHH. DlIeKTpoMarHuTHbIe momexu B COC.
[Toctpoenne COC ¢ y4€TOM 3JIEKTPOMArHUTHOM COBMECTUMOCTH SJIEKTPONMPUEMHHUKOB. 3alluTa
MIOMEXOBOCIIPHMMYHBBIX yCTporcTB. CHIDKEHHE OTKJIOHEHUH HampspkeHus. CHIKeHHe Koseba-
HUM HANPSDKEHUS: COrJIaCOBaHKME NTapaMeTpoB pe3konepeMeHHor Harpy3ku u COC, cxeMHbIe pe-
LIEHHUs], CTIeLMaIbHbIE TEXHUUECKHUE yCTpoiicTBa. CHMXEHNE YPOBHEN BBICUIMX FAPMOHUK: CHJIO-
BbI€ pPE30HAHCHBIE (PUIIBTPHI, YACTOTHBIE XapakTepUCTUKHU. CHIDKEHHE HECUMMETPUN HaIpshKe-
HUH. YMEHBIIEHUE HUMIIYJIbCHBIX NEPEHANPSDKEHUN U COKPALLEHUE JIUTEIBHOCTH IPOBAJIOB
HanpspKeHus. Pacuér HeCMHyCOMAaNbHOCTH HAMPSDKEHUS: CXeMbl 3amenieHust 3neMeHToB COC,
napaMeTpsl HCTOYHUKOB TOKOB BBICIIIMX FAPMOHUK, PaCUET HANPSKEHUI U TOKOB BBICHIINX TapMO-
HUK B 3JIEKTpuUeckuil ceTsx. [I[pumep pacy€ToB TOKOB 1 HANPSYKEHUH BBICIIMX FTapMOHUK. Pacuér
pa3mMaxoB KosiebaHul HanpspKeHus. Pacuér HecummeTpun HanpsokeHui. PexxuMel paboThl cuctem
3JIEKTPOCHAOKEHMsI. DKOHOMUYHBIC PeXUMBI paboTre Tpanchopmaropos. [lapamienshHas padora
CWJIOBBIX TpaHchopmaropoB. Bkitouenue Tpanchopmaropa B padory.

Tema 3. JaekTpocHadkeHHe TOPOA0OB

Xapakrepuctuka ropojoB. [loHsTre o cucreme aneKTpocHabXeHus ropoaoB. BHyTpenHee
3JIEKTpOCHAOKEeHNE TropoAoB Ha HampsokeHnn 6—10-20 xkB. HanpspkeHuss muTaHUsS TOPOACKUX
anektpuueckux cereil. Iloctpoenne mnuraronmx nauHUNA. TpaHchopMaTOpHbIE MOJACTAHIUH.




KoHcTpykTHBHOE HCTIONHEHNE TPAaHCPOPMATOPHBIX MOACTAHIINHA. DIIEKTPUYECKHE CETH HaIPsKe-
HueM 380 B. Han&xHoCTh 35eKTpOCHAOKEHHS TOPOJICKUX MOTpeduTeneid. BHyTpukBapTaiibHOE
aneKkTpocHaOxkeHne. BHyTpumomoBoe anekTpocHaOxeHue. BBoaHble pacmpenenuTenbHbIe
ycTpoiicTBa. CXeMbl MUTAIOMINX JTMHUNA BHYTPH KUJIBIX 31aHUH. CXeMbI TPYIIOBO KBAPTUPHOH
CeTU. DJEKTPUUECKUE CETH OOLIECTBEHHBIX 31aHuil. ['opoackoe snekTpoocBenieHre. ABTOHOM-
HbIC U aBapuiiHble UCTOUYHUKH nuTaHuss COC. Opranusanus paboThl aBApUMHBIX HICTOYHUKOB ITH-
tanus. [Ipumep npuMeHeHus 31eKTpocHaO)eHHs oTpeduTeneit 0coboi rpymmsl 1-if kaTeropuu
HaAEKHOCTU. be30macHOCTh 31eKTPOCHA0KEHUS IEKTPUUECKUX CETel, MUTAIOLIUX KHUJIbIE U 00-
IECTBEHHbIE 37aHus. [[oTeHIIMaIbHbIE ONTACHOCTU MOPAXEHUSI JIEKTPUUECKUM TOKOM. CHUCTEMBI
3a3€MJICHUS] HEUTPAIM FOPOACKUX JIEKTpUUECKUX cereld. Cuctema ypaBHUBaHUS NOTEHIUAJIOB.
VYerpoiicTBa 3alMTHOTO OTKIKOYeHUs. MoiHuesammra 3aanuil. [IpoextupoBaHue rOpOACKUX
BNIEKTPUYECKUX ceTel. MIcXomHble JaHHbBIE U COAEpAKAHUE MPOeKTa. TeXHUYEeCKUu macnopT mpo-
exta. Onrcanue cenuTeOHOI 30HbI MUKpOpaiioHa. Pacuér aJeKTpuieckux Harpy3o0K: *KHUJIbIX J10-
MOB; OOIIECTBEHHBIX 3/IaHUI; HAPY>KHOTO OCBellleHus ropoaoB. OOImias CTpyKTypa pacuéToB
AIIEKTPUUYECKUX HArpy3ok MHKpopaiioHa. Pacuér mapamerpoB cuioBbix TpaHcopmaropos TII.
DopMUpOBaHUE CXEMBI IEKTPOCHAOKEHUSI MUKpOpalioHa U pacdyET mapaMeTpoB KaOeabHBIX JIH-
Hui. Pac4€r TOKOB KOPOTKOTO 3aMBIKaHHS B DJIEKTPUYECKHUX CETAX MUKpopakioHa. BeIOop aiek-
TPOOOOPYAOBaHUS CXEMBI AJIEKTPOCHAOKEHHsI MUKpopaiioHa. KoMIieHcanus peak THBHOW MOIITHO-
ctu. DopMUpPOBaHKE BHYTPUIOMOBOIM CXEMBI AIEKTPOCHAOKEHUS M pacUET KaOeIbHBIX TUHUIA.

3.4 TemaTuka cCeMUHAPCKUX/TIPAKTHYECKHUX M J1a00PATOPHBIX 3aHATHH
3.4.1 CemnHapckue/IpakKTHYeCKUE 3AHATHS

IIpakTuyeckoe 3ansaTue Nel.

BrI00p 1 TEXHUKO-9KOHOMHYECKOE 000CHOBAHKE THIIA U MOIIHOCTH TpaHchopmaropos ['TIIT.

Br16op Tuma, onTHMaNbHOTO YKCIa U MOIITHOCTH TpaHchopmaTopoB 11exoBbix TI1 mpenmpusi-
THUS,

IIpakTuyeckoe 3ansaTue Ne2.

IIpoexTupoBaHue TOPOICKUX DIEKTPUUECKUX CETEM.

3.4.2 JIaGopaTopHBbIe 3aHATHS

JlabopaTopnasi pa6ora Nel. VMccnenoBanue BIMSHUS U3MEHEHUS yAapHOW Harpy3KH Ha KO-
nebaHus HANPSHKEHUST B CHCTEME DIIEKTPOCHA0KEHHS,

JlabopaTopnasi padota Ne2. ccnenoBanue mycka MOLIHBIX 3JIEKTPOBUTATENEH Ha TOKa3a-
TEJIM KauecTBa 3JIEKTPUUECKON IHEPTUH B CUCTEME 3JIEKTPOCHAOKEHHUS.

3.5TemaTuka KypcOBbIX IPOEKTOB (KypPCOBBIX padoT) - HeT
4 Y4eOHO-MeTOAM4YEeCKOEe U MH(POPMALIMOHHOE O0ecriedeHue

4.1 Hopmatusublie 1oKyMeHTbI 1 'OCTb1

1. Ceox mpaBui «OnekrporexHuueckue ycrpoiictBa»y CII 76.13330.2016. DnexkTpoHHBIN
(OHJ PaBOBBIX M1 HOPMATHUBHO-TEXHUYECKHX TOKYMEHTOB.

2. ITYD 7. IlpaBuna ycTpoicTBa 3J€KTpOyCTaHOBOK. M3nanue cenpmoe. YTBepxkaeHs! lpu-
kazoM Munsnepro Poccuu ot 08.07.2002 Ne 204.

3. T'OCT 2933—-83. Annapatsl 371€KTpUUECKNE HU3KOBOJIBTHBIE. METOIbI UCIIBITAHUH.

4. TOCT IEC 60947-1-2014. Annaparypa pacupenesieHus U YIpaBJIeHUs HU3KOBOJIbTHAS.
Yacrts 1.



5.TOCT 30331.1-2013 (IEC 60364—1:2005) DneKkTpoyCcTaHOBKM HU3KOBOJIbTHBIE. YacTs 1.
OCHOBHBIE TIOJIOXKEHHSI, OI[CHKA OOINX XapaKTePUCTUK, TEPMUHBI U ONIPEACICHUSL.

4.2 OcHoBHAas1 JIUTEpPATYypa

1. Kynpun, b. U. DnekrpocHabxeHne MoTpeOUTENe U pexxuMbl TeKCT yuel. mocodue ais
By30B 1o HanpasieHuto 140400 "Onexkrposnepreruka u snexrporexuuka” b. . Kynpun, b. B.
Kumun, 0. B. Matronnna. - M.: U3garensckuii mom MO, 2013. - 412 ¢. u.

2. Kynpumn, b. Y. DnekrpocHabxeHre NPOMBIIUIEHHBIX Tpeanpustiii Tekct YueO. 11 By30B
"InexkTpocHabxkenue npom. npeanpustuii”" b. U. Kyapun. - 2-e uzn. - M.: Uarepmer Unxunu-
puHr, 2006. - 670, [1] c. ni.

3. Konroxoga, E. A. DnekrpocHadxenune TekcT ydeOHUK 111 By30B 110 Hampasiienuro 140400
"OnexkTposHepreruka u snekrporexuuka’ E. A. Kontoxosa. - M.: M3natensckuit sjom MOU, 2014.
- 508, [1] c. n.

4.3 lonoiHUTEJIbHAS JIUTEPATypPa

1. Ononesa, I'. H. Cxembl u moacTanmu 3neKkTpocHadxkenus. CrpaBouHuK TekcT yueb. mo-
cobue st By30B mo HampasiaeHuto 650900 (140200) "DnexTposHepreTuka’ U CreHATbHOCTIM
100100 (140204) "Dnextp. cranuuu" u ap. I'. H. Ononesa. - M.: ®opym : UTHOPA-M, 2009. -
479 c. nn.

2. CripaBOYHUK 1O MPOEKTUPOBaHUIO 3ekTpocHadkeHus Texct [lox pex. YO. I'. bapsiObuna u
Ip. - M.: Dueproaromuzaar, 1990. - 576 c. ui.

3. CpaBOYHUK 1O MPOEKTUPOBAHMIO AIIEKTPUUYECKUX ceTeil u 31ekTpoodopynoBanus Cocr.
I1. . AnacracueB u ap.; [lox pex. 1O. I'. bapsiouna u ap. - M.: Dueproaromusaar, 1991. - 464 c.
WIL.

4.4 Jdy1eKTpoHHbIe 00pa3oBaTe/bHbIC pecypchl

[IpoBeneHue 3aHATHI 1 aTTECTAIM BO3MOXKHO B JIUCTAHITMOHHOM (popMare ¢ MPUMEHEHHEM
CUCTEeMBI AucTaHIIMOHHOTO 00yueHus yHuBepcurera (CJO-LMS) Ha ocHOBe pa3pabOTaHHBIX Ka-
denpoii IEKTPOHHBIX 00pa3oBaTeIbHBIX pecypcoB (DOP) mo BceM paznenam mporpamMmbl:

Hassanue O0OP Ccblika
DnekTpocHab)KeHne hhttps://online.mospolytech.ru/course/view.php?id=8722
MIPOMBIIIICHHBIX TPEAIPUITHA

Pazpaborannbiit JOP BKII0UAIOT MPOMEKYTOYHBIA U UTOTOBBIN TECTHI.

[Mopsimok mpoBeieHUst paboT B TMCTAHIIMOHHOM (hOopMaTe yCTaHABIMBACTCS OTACITHLHBIMH Pac-
MOPSDKEHUSIMU TTPOPEKTOPA 1O yIeOHOM paboTe W/MIIH IIEHTPOM yU4eOHO-METOUYECKON PaOOTHI.

Kaxxpiii cTyieHT obecriedeH HHANBH Ty AIbHBIM HEOTPAaHUYCHHBIM JJOCTYTIOM K DJIEKTPOHHBIM
oubmotexkam yHusepceurera (http://lib.mami.ru/lib/content/elektronnyy-katalog).

CcplKa Ha 3IIEKTPOHHYIO OMOIHOTEKY:

https://online.mospolytech.ru/course/view.php?id=7621&section=1

4.5 J/IuueH3n0HHOe U CBOOOIHO pacnpocTpaHsieMoe IPOorpaMMHoe odecrie-

YyeHue
1. MoitOduc — poccuiickast KOMIaHUSA-pa3padOTUNK OE30MaCHBIX O(PHUCHBIX PEIICHUH IS
o01IeHust 1 COBMECTHOM paboThl ¢ mokymeHnTamu (AnbTepHatuBa MS Office) https://myoffice.ru/
2. Ilnatdpopma nanoCAD — 370 poccuiickas ratdopma sl IPOSKTUPOBAHUS U MOACTHPO-
BaHMs OOBEKTOB paznuuHOM cioxkHocTH. [lommepkka dopmatoB *.dwg u IFC nmemaer ee


http://lib.mami.ru/lib/content/elektronnyy-katalog
https://online.mospolytech.ru/course/view.php?id=7621&section=1

oTanuHbIM pemieHueM s coBmenieHust CAIIP- u BIM-texnonoruii. @yHKkmoHan miat@opMsl
MOKET OBITH pacimpeH c ITOMOUIBIO CIeIMaIbHBIX MOIyJIer
https://www.nanocad.ru/support/education/.

4.6 CoBpeMeHHbIe NIpodeccoHATIBbHBbIE 0a3bl JAHHBIX U MH(OPMALNOH-
HbI€ CIIPABOYHbIE CHCTEMbI
Poccuiickas HarmmoHanbpHas oudinuoreka http:// www.nlr.ru
OBC «YHuBepcurerckas 0ubanorexa oHmaiiu» https://biblioclub.ru/index.php
Hayunas snektponnas 6ubnuoreka http://www.elibrary.ru
Poccuiickas rocynapcTBenHas Oubnuoreka http://www.rsl.ru
O6pasosarenbHas miatdopma FOPAWT http://www.urait.ru
«TexaKenepr» — CrpaBOYHAs CUCTEMA, MPEI0CTABIISIONIAs HOPMATHBHO-TEXHHUYECKYIO,
HOPMaTHUBHO-TIPABOBYIO HH(GOpMAIIHIO https://TexsKcnepT.canT/
7. DnexTpoTexHuueckas oubnuoreka «nek.py» https://www.elec.ru/library/info/
8. Netelectro. HoBocTu anextporexnuku, obopynosanue. MHpopMaiys 0 KOMIaHUSIX U BbI-
CTaBKax, CTaTbH, 00bsaBICHUS. https://netelectro.ru/
9. DnexTponeHTp. http://electrocentr.info/

SNl el

5 MarepuajibHO-TeXHHYECKOE o0ecredyeHue

Jliis poBeieHU s JIEKLIMOHHBIX 3aHATUN HCIIOIb3YOTCS ay AUTOPUH, OCHAIIEHHBIE KOMITBIOTE-
paMM W WHTEPAKTUBHOM  JOCKOM, MYJbTUMEOUWHBIM  MPOEKTOpaM M  DKpaHaM:
B-307 u ayauropuu obuero ¢onaa. s npoBeaeHus 1abopaTopHbIX pabOT UCTIONB3YETCs ayIu-
topusi: B-307 u ayautopun B UHHOBaMOHHO-00pa3oBaTeIbHOM KoMIUIeKce « TexHorpam, KoTo-
Ppblii pacrionoxeH Ha Teppuropun B/IHX.

6 MeToguyeckne peKOMeHIALUT

6.1 MeToanueckue PEKOMEHAALNH IJISl ITIpennoaBaTe sl o Oprauu3alnmun Oﬁy-
YeHUHA

6.1.1 IIpenonaBarenb opraHU3yeT MpenoaBaHue TUCIUIUIMHBI B COOTBETCTBUH C TPEOOBAaHH-
amu «ITonmoxxennst 00 opranuzanuu 00pa3oBaTEILHOTO IMporecca B MOCKOBCKOM MOJUTEXHUYE-
CKOM YHUBEPCHUTETE U €0 (puiinagaxy», yTBepKIEHHBIM PEKTOPOM YHUBEPCUTETA.

6.1.2 Ha nepBoM 3aHATHHU IIpENOJaBaTeNlb JOBOJUT 10 CBEIECHUS CTYIEHTOB COAECpKAHHUE pa-
6oueii mporpammsel nucuuruiiHabl (PTTI).

6.1.3 IIpenogaBarenb ocobeHHO 0OpalaeT BHUMaHUE CTYACHTOB Ha:

—  BHUJBI ¥ (OPMBI IPOBEICHUS 3aHIATUHN IO AUCHUIUIMHE, BKIIOYAs TOPSAIOK IPOBEICHUS
3aHATUN C MPUMEHEHHEM TEXHOJOTHH TUCTAaHIIMOHHOTO OOYYEeHMS U CHCTEMBbI JU-
craHunonHoro ooydenus yausepcurera (CJJO Mockosckoro Ilonurexa);

—  BUJBI, COJEPKAHUE U MOPSIO0K IPOBENEHUS TEKYILEr0 KOHTPOJISI YCIIEBAEMOCTH B CO-
OTBETCTBUHU C (POHJIOM OLIEHOYHBIX CPEJICTB;

— ¢opMy, coaepkaHue U MOPSI0K MPOBEACHUS IPOMEKYTOYHOM aTTeCTAalluu B COOTBET-
CTBUHU ¢ (DOHIOM OILIEHOYHBIX CPENICTB, MpeaycMoTpeHHbM PIT/I.

6.1.4 IlpenonaBaress JOBOAUT A0 CBEACHUS CTYICHTOB I'pa UK BHITIOJIHEHHUS yUeOHbIX padoT,
npeaycMoTpenubix PIT/I.

6.1.5 IlpenonaBarens peKOMEHYET CTY€HTaM OCHOBHYIO U JOIIOJIHUTENBHYIO JIUTEPATYPY.

6.1.6 TlpenonaBarens MpenOCTaBISAET MEepe] MPOMEKYTOUHON aTTeCTalMeH (IK3aMEHOM WJTH
3a4€TOM) CIIMCOK BOIIPOCOB JJIsl IOJATOTOBKH.


https://www.nanocad.ru/support/education/
http://www.nlr.ru/
https://biblioclub.ru/index.php
http://www.elibrary.ru/
http://www.rsl.ru/
http://www.urait.ru/
https://%D1%82%D0%B5%D1%85%D1%8D%D0%BA%D1%81%D0%BF%D0%B5%D1%80%D1%82.%D1%81%D0%B0%D0%B9%D1%82/
https://www.elec.ru/library/info/
https://netelectro.ru/
http://electrocentr.info/
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6.1.7 IlpenogaBaresny, KOTOPBIE MPOBOJAT JICKIIMOHHBIC U MPAKTUYECKHE (CEMHUHAPCKHE) 3a-
HATHUS, COTJIACYIOT TEMaTHYECKHUH TUIaH MPaKTUYECKUX 3aHATHM, 4TOObI MCHOIb30BaTh €AUHYIO
cucreMy 0003Hau€HHH, TEPMUHOB, OCHOBHBIX MOHSATHH JUCLIUTUINHBL

6.1.8 ITpu mOATOTOBKE K CEMHUHAPCKOMY 3aHSATHIO 110 IMEPEYHIO OOBSBICHHBIX TEM IMpEIoaa-
BaTeI0 HEOOXOAMMO YTOUHUTH IJIaH UX NMpoBeaeHus, cornacHo PI1J], npoxymats popmynupoBku
U coJiep)KaHue Y4eOHbBIX BOIIPOCOB, BBIHOCUMBIX Ha O0CYKIACHHE, 03HAKOMUTHCS C TIEPEYHEM BO-
IIPOCOB TI0 TEME CEMUHApA.

B xone cemuHapa BO BCTYHMHUTEILHOM CIIOBE PACKPHITh MPAKTUYECKYIO 3HAYMMOCTh TEMBI Ce-
MHUHApPCKOTO 3aHATHA, ONPEAEIUTh MOPSAJOK €ro MPOBEACHUS, BpeMs Ha 00CYXJIEHHE KaKJ0Tro
yuebHoro Bompoca. Mcnonb30Bath (GpOHTAIBHBIN ONMpOC /1aBas BO3MOXHOCTh BBICTYIIUTH BCEM
CTYACHTaM, IPUCYTCTBYIOIIUM Ha 3aHSATHH.

B 3akimounTenbHO YacTH CEMUHAPCKOTO 3aHATHUS CIIelyeT MOBECTH UTOTH: aTh OLIEHKY BbI-
CTYIUICHUH KaXKI0T0 CTyIeHTa U Y4eOHOH IrpyMIIbl B IEIIOM. PaCKphITh MOIOKUTEIbHBIE CTOPOHBI
¥ HEJIOCTATKH MPOBEIEHHOTO CEMUHAPCKOTro 3aHATHsI. OTBETUTH HAa BONPOCHI CTYJEHTOB. Bhinath
3aJaHMs I CAMOCTOSITENIbHOW OJTOTOBKHU K CIIEAYIOLIEMY 3aHSTHIO.

6.1.9 Ilenecoobpa3Ho B X0/1€ 3aIUTHI JIJAOOPATOPHBIX padOT 3a/1aBaTh BHICTYNAIOIINM U ayIH-
TOPUH JONOJHUTEIbHbIE U YTOUHSIOLINE BOIIPOCHI C EIBIO BBIICHEHUS X IMO3UIUH 1O CYIIECTBY
00CcyX)aaeMBbIX TTPOOIIEM.

Bo3MosxHO mpoBezieHre 3aHATHIA U aTTECTAlMid B JUCTAHIIMOHHOM (hopMaTe ¢ MPUMEHEHHEM
CHUCTEMBI TUCTaHIIMOHHOTO 00yueHus yauBepcuteta (C1O Mockosckoro [TonuTexa).

6.1.10 INopsnok mpoBeaeHus: paboOT B AMCTAHIIMOHHOM (opMaTe yCTaHABIUBACTCS OTJIENb-
HBIMH PaCIIOPSHKECHUSIMU TTPOPEKTOPA MO yueOHOM paboTe W/ MK IIEHTPOM YIeOHO-METOTNYECKON
paboThI.

6.2 MeToanueckune YKa3aHus 1Jisi Oﬁy‘lalOIHI/IXCH 10 OCBOCHHUIO NTMCIIMIIJINHBI.

6.2.1 CtyneHTy HEOOXOAMMO COCTaBUTH I ceOsl rpaduK BBITIOJIHEHHS YIEOHBIX padoT,
npeaycMoTperHbIx PIIJ] ¢ yuérom TpeGoBaHMi IpyruxX IUCLUILINH, U3Y4YaeMbIX B TEKYIIEM Ce-
MecCTpe.

6.2.2 Tlpu npoBeieHUY 3aHATUNA U TIPOLEAYDP TEKYLIEH U MPOMEKYTOYHON aTTECTallMM C UC-
M0JIb30BAHWEM MHCTPYMEHTOB HH(OPMALIMOHHONW 00pa30BaTEIbHOM Cpe/ibl JUCTAHIIMOHHOTO 00-
pazoBanus yausepcurera (C/IO Mockosckoro [Tonurexa), kak BO BpeMsi KOHTAKTHOU pabOTHI C
npenojaBaTesieM, Tak U BO BPEMsI CAMOCTOSITEIbHON pabOThl CTYJIEHT JIOJIKEH 00eCIeYUTh TeX-
HUYECKYIO0 BO3MOYKHOCThH JTUCTAHIIMOHHOTO TOJKIIOUEHHS K CUCTEMaM JUCTAHIIMOHHOTO 00yye-
Hus. [Ipu oTcyTCTBUM TaKOH BO3MOKHOCTH O0CYAUThH CUTYAIIMIO C IPEToAaBaTeeM JUCIUILTUHBL.

6.2.3 K nmpoMeXxyTO4HOH aTTecTallMy JOMYCKAIOTCS TOJBKO OOYdYaroNIMecs, BHIOJIHUBIINE
BCE BHUJIBI YU€OHOU paboThI, IPeayCMOTPEeHHBIC paboueii mporpammoit nucuuruiaabl (PTLT).

7 DOoHJ OLEHOYHBbIX CPEACTB

7.1 MeToabl KOHTPOJISI M OLICHUBAHUS Pe3yJbTATOB 00y4eHHs
®opmMa NPOMEKYTOYHOM aTTECTALMU B BOCBMOM ceMecTpe: 3a4eT.

[TpomexyTouHas arrecTanus oOydaronxcsi B (opme 3auéra MPOBOIAUTCS MO pe3yJibTaTaM
BBITMIOJTHEHUS BCEX BUIOB yUeOHON pabOThI, MPEayCMOTPEHHBIX YU€OHBIM TJIAHOM O JAHHOM JHC-
LUIUIMHE, IPU 3TOM YUYHUTHIBAIOTCS PE3yJIbTaThl TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH B TEUEHUE CE-
MecTpa. OlLieHKa CTeNeHH JOCTH)KEHUS 00yUJaloIUMUCS IJIaHUPYEMBIX PE3yJIbTaTOB 00yUEeHHUS 1O
TUCITUTIINHE «DJIEKTPOCHAOKEHNE MPOMBIIIICHHBIX MPEANPHUATHID MPOBOIUTCS IperoaBaTe-
JIeM, BEAYIUM 3aHITHUS MO0 AUCIUIUIMHE METOJOM SKCIEPTHOM OolleHKHU. [1o ntoram npomexyrou-
HOU aTTecTaly MO JUCHUIIIIMHE BBICTABIISIETCS OLICHKA «3aYTEHO» UJTU «HE 3a4TCHO».
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K HpOMe)KYTO‘-IHOI\/'I aTTCCTAllU NOIMYCKAIOTCA TOJIBKO CTYIACHTBI, BBIIIOJIHUBIINEC BCC BU/IbL
y4eOHOI paboThI, IPEAYCMOTPEHHBIE pabouell TPorpaMMon 1Mo AUCIUIIINHE «DJIEKTPOCHA0kKe-
HUE MPOMBIIUICHHBIX MPEANPUATHID: BBIOIHWINA U 3aIIUTIIIN Ja00paTOpHbIe pabOTHI, a TaKXkKe
BBIINOJIHUJIN TECTOBBIE 3a7aHus B cucteMe LMS.

7.2 lllkajia 1 KPpUTEPHUHU OLEHUBAHUS PE3YJIbTATOB 00y4YeHUS

[lxana oneHUBaHUA PE3YJILTATOB IIPOMEKYTOYHOM aTTECTALIMU «3a4€eT» U UX OIUCAHUE:

HIxaJja oneHUBaHUA Kputepuii ouennBanus

BrimonHeHs! Bce BUABI yueOHOUM pabOThI, TPETyCMOTPEHHBIE YICOHBIM
mw1aHoM. CTyZleHT AEMOHCTPUPYET COOTBETCTBUE 3HAHUM, YMEHUH,
HaBBIKOB ITPUBEICHHBIM B TAOJIHUIIaX MTOKa3aTeJeH, ONIepupyeT mpruoodpe-
TCHHBIMU 3HAHUSAMU, YMCHUAMH, HABBIKAMU, IIPUMCHACT UX B CUTYyaA-
[IUSIX TTOBBIIICHHOW CIOXHOCTH. [Ipy 3TOM MOTYT OBITh IOMYIICHBI He-
3HAYUTCIbHBIC OH_II/I6KI/I, HCTOYHOCTH, 3aTPYAHCHUSA IMMPU AHAJIIUTHUYC-
CKHUX OIepalnusixX, MepeHoce 3HaHUH U YMEHHUI Ha HOBbIC, HECTaHIAPT-
HBIC CUTYallUH.

3auTeHo

He BeimonHeH oauH wiu OoJiee BUOB yueOHOH pabOThI, MPEAyCMOTPEH-
HBIX y4eOHBIM MIaHoM. CTyAEHT AEMOHCTPUPYET HENOJIHOE COOTBET-
CTBHE 3HAHUH, YMEHUI, HABHIKOB NPUBEICHHBIM B TaOIUIIaX MOKa3arTe-
He 3a4reno JeH, JTOMyCKAlOTCs 3HAYMTEIbHBIC OIIMOKH, MPOSIBIAETCS OTCYTCTBUE
3HaHUH, YMEHUM, HABBIKOB 110 PAY ITOKA3aTEJIeH, CTYIEHT UCIIBITHIBACT
3HAYUTENIBHBIC 3aTPYJHEHHUS IIPU ONEPUPOBAHUM 3HAHUSMU U YMEHHU-
SIMU IIPH UX TIEPEHOCE HA HOBBIE CUTYaIUH.

7.3 OueHo4HbIe CpeACTBA
7.3.1 Tekymuii KOHTPOJIb

1. [ToaroroBka K BBIIOJHEHUIO, OPOPMIICHHE OTUYETOB M 3alIuTa JJA0OPATOPHBIX PabOT.
2. BrinonHeHne MPOMEXYTOYHOTO U UTOTOBOTO TECTUPOBAHUS 110 OCHOBHBIM pa3/ieiaM JIUC-
[IAIUIMHEL B cucteme LMS.

7.3.2 IIpoMesKkyTOYHAA aTTeCTAIIMS

[IpomexxyTounas arrectauus B Gopme 3a4éTa MPOBOAUTCS IO pe3yJbTaTaM BBIIIOIHEHUS
BCEX BUJIOB yueOHON pabOThI, IPEyCMOTPEHHBIX Y4EOHBIM IUIAHOM 10 JaHHOW AUCLUILIMHE, TPU
9TOM YUYHUTBIBAIOTCS PE3YJIBTATHI TEKYILETO KOHTPOJIS YCIIEBAEMOCTH B TEUEHUE CEMECTPA.

Bomnpocsl k 3auery:

1. TTocTpoiiTe Ka4eCTBEHHO BEKTOPHYIO AMArpaMMy HAIIPSKEHUIN U TOKOB 1S 3JIEKTPUUECKON
cetu. [IokaxxnTe MPOIOJIBHYIO U NMONEPEYHYIO COCTABIIAIONINE NaJCHUS HANPSHKCHUS B DJICKTPH-
yeckoi ceTu. OxapakTepu3yiTe COCTaBIISAIONINE AUarpaMMbl HarpspkeHui. [loscHuTe, nenonb3ys
BEKTOPHYIO JUarpamMMmy HalpsDKEHUH, pa3iIudHe NOHATHH «IIaJlCHUE HANPSDKCHUS» U «IIOTeps
HaAIPsDKEHUS» B AJIEKTpUdeckor ceT. Kakas u3 3TMX XapaKTEpUCTUK ONPENEIIeTCs B JTaHHOM Ja-
O6opaTopHoii pabote?
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2. Kak BausioT napaMeTpsl aeKTpudeckoi cetu R n X Ha BeNMUMHY MaJeHUs HApsyKeHUs?
Kakoe compoTuBieHHe JUHUM 3JIEKTPOINEpEeaydl OKa3bIBaeT Oosiblliee BIUSHUE Ha TaJeHUE
HanpspkeHus? B kauecTBe MpUMepOB UCIIOJIb3YHTE IaHHBIE, ITOJIyYEHHBIE B X0J1€ SKCIIEPUMEHTA.

3. Kak BIMSIOT IepeaBaeMble 10 Hell akTuBHAs P u peakTrBHAs Q MOIIHOCTH Ha BEJIMYUHY
naseHus HanpsbkeHusa? Kakas u3 MomHocTel oka3biBaeT OoJIblliee BIMSHHUE HA MaJleHHE Harpsi-
eHuda? B kauecTBe NpUMEPOB UCMOIB3YUTE JaHHBIE, TIOJIYYEHHBIE B XO€ SKCIIEPUMEHTA.

4. Kax cBs3aHBI MEX]ly OO0 MOIIHOCTh KOPOTKOI'O 3aMbIKaHHsI PACCMaTPUBACMOM JIEKTPH-
YECKOM CETH C KaYECTBOM AJICKTPUIECKON SHEPTHH, MOJTydaeMor moTpeduTeaem?

5. Kakumu nokasarensiMu XapakTepU3yeTcs KauecTBO AIEKTPUUECKON aHeprun?

6. [lokazarp pa3nuuue ABYX MoKa3aTelel «OTKIOHEHHS HANPSKEHUsD U «KoJieOaHus Harps-
xeHus». Kakoil U3 3THUX mokasarteneil paccMaTpuBaeTcs B JabopaTopHoil padore? OObscHUTE
MPUYMHBI BOSHUKHOBEHUS OTKJIOHEHUH U KOJICOaHUN HANPSKEHUS.

7. KakuMM OCHOBHBIMH I10Ka3aT€IsIMU M BCIIOMOTAaTEIbHBIMM NapaMeTpaMH XapaKTepu3y-
I0TCsI KoJieOanus HanpsbkeHus1? Kakue u3 3TUX rmokaszaTteseil paccMaTpuBaloTCs B 1JaOOpaTOPHOU
pabote?

8. Ilo kakuM KpUTEpHUSIM OLIEHUBAIOTCS Pa3Maxy HaNPsKEHUs?

9. OnumuTe NOCIe0BATEILHOCTD OIICHKH KaueCTBa HANPsHKEHUs, IPOBOIMMOM B 1abopaTop-
HOM pabore.

10. KakuMM TEXHMUECKUMHU CPEICTBAMU B PEATIbHBIX 3JIEKTPUUECKUX CETSIX MPOMBIIITIEHHBIX
OPEINPUATHI MOTYT ObITh KOMIIEHCHPOBAHBI KOJIeOaHUS HaNPsHKEHUA?

11. OxapakTepusyiTe cTaTUYECKHE HArpy3KH 3JIEKTPONPUBO/IA: HE3ABUCALLYIO OT CKOPOCTH
BpaieHus J]1; TMHENHO BO3PACTAIONIYI0 CO CKOPOCTHIO BPAIlICHUS; HETMHEMHO BO3PACTAIOIILYIO
CO CKOPOCTBIO BpAIll€HUs; HEJIMHENHO CIalalolie CO CKOPOCThIO BPAILLIEHUS.

12. Kak 3aBUCHUT BpaIlIAIOLIMNA JIEKTPOMArHUTHBI MOMEHT ACHHXPOHHOTO 3JIEKTPOIBUTATENS
OT BEJIMYMHBI IUTAIOIIETO HAIPSHKEHNA?

13. Kak 3aBuCHT Bpaliaromuii 3JIeKTPOMarHUTHBIA MOMEHT CHHXPOHHOTO 3JIEKTPOIBUTATEIIS
OT BEJIMYMHBI IUTAIOIIETO HAIPSHKEHNA?

14. OnumuTe XapakTepHbBIE PEKUMBI PA0OTHI AJICKTPOABUTATEIICH.

15. Yo Takoe mycKk ¥ caMo3aIlyCK 3JEKTPOABUTaTENECH U KAKUMH ITapaMeTpaMH OHM XapakTe-
pusytorcs?

16. OnuinTe ycaoBHsl YCHEIHOTO MyCKa IEKTPOABUTaTENS.

17. OxapakTepu3yiTe N3MEHEHNE IIyCKOBOTO TOKA AaCHHXPOHHOTO ABUTaTENs IPU Pa3InYHbIX
CTaAUsX €ro MmycKa.

18. Kak BAmseT mycK MOITHOTO 3JIEKTPOJBUTATENSI HA CUCTEMY dJeKTpocHa0xeHus? [Ipuse-
JTUTE BPEMEHHbIE 3aBUCUMOCTH TOKa D /] 1 HanpsikeHHs Ha COOPHBIX IIMHAX, K KOTOPBIM MOAKIIIO-
yeH D/I.

19. OGocHyliTe MTOMYCTHUMBIC OCTATOYHBIC HANPsDKEHHUST HA COOPHBIX MIMHAX MpH Imycke D]
pa3IM4HOro BUJA.

20. Kak cBsi3aHO 0CTaTOYHOE HAIpsDKEHHE HAa COOPHBIX IMWHAX, K KOTOPBIM MOAKIIOUEH MOIII-
HbI O/], ¢ MOIIIHOCTHIO KOPOTKOT'O 3aMBIKaHHSI HA 3THUX IIMHAX U MOLIHOCTBIO MMUTAIOLIETO CUIIO-
BOTO TpaHchopmaropa.

21. OxapakTepusyiTe npsMOi MycK 3aeKTpoasurarens. HazoBure ycioBus Ui €ro ycnen-
HOTO ITyCKa.

22. Oxapakrtepusyiite myck ]I 1o cxeme perysisaropa HarpspKeHUs], 1aliTe OLIEHKY U3MEHEHUS
IIyCKOBOI'O TOKA M OCTaTOYHOTO HAIPSIKEHUSI.

23. OxapakTtepusyiTe 4acTOTHbIM Iyck O/, maiiTe OLEHKY M3MEHEHMs IIyCKOBOI'O TOKa U
OCTaTOYHOTO HaIPSKEHUS.

24. IlpuBeauTe U3MEHEHHUSI HANIPSHKEHUS HA COOPHBIX MIMHAX, K KOTOPBIM NoakiIoueH D/, u
Toka D/ nmpu ycnemHoM aBTOMaTH4eCKOM TOBTOPHOM BKJIFOUEHUHU.

25. IlpuBeauTe U3MEHEHUsI HANIPSHKEHUS HAa COOPHBIX IMIMHAX, K KOTOPBIM NoakiIoueH D/, u
ToKa D/] pu ycrenHoM aBTOMaTHYECKOM BBOJIE pe3epBa.
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