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Pabouas mporpamma oodpeHa Ha 3aceaHuu Kadeaphl
DJIeKTPOCHAGKEeHHE JKeJIe3HOI0POKHOI0 TPAHCIIOPTA
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1. IEJTA OCBOEHMSI 1M CLIUIIJIMHBI (MOYJIST)

1.1 | bopmupoBaHue mpo)eCCHOHANBHEIX KOMIETCHIMM B 00JAacTH IPOCKTUPOBAHMSA M 3KCIUTyaTallMd CHCTEM TATOBOTO
JNIeKTPOCHAOKEHHSI, IPUHIIUIIOB TOCTPOEHUS, PAaOOTHI U OCHOBHBIX XapaKTEPUCTUK ITUX CUCTEM

2. MECTO JUCHHUIIJIMHBI (MOAYJIA) B CTPYKTYPE OBPA3OBATEJIbHOU ITPOI'PAMMBbI

Hukn (paznen) OIT: | b1.B.08

3. KOMIETEHIIMU OB VYAIOIIETOCsl, §OPMHUPYEMBIE B PE3YJIbTATE OCBOEHMSI JUCLIUIIJINHbBI
(MOYJIST)

ITK-1 CniocobeH BBIONHATH PaOOTHI 10 TEXHUUECKOMY 00CITyKUBaHUIO, PEMOHTY M MOHTa)Ky KOHTaKTHOH CETH U BO3YIIHBIX
JIMHUH 3JIEKTpOIepeayn

[1K-1.2 BeimonHSeT pacueTsl OCHOBHBIX TAPaMETPOB CHCTEMBI AJIEKTPOCHA0KEHHS BRICOKOCKOPOCTHBIX MarucTpaiei

TIK-3 CriocobeH BecTu onepaTiBHOE yIIpaBieHHE pabOTON YCTPOICTB 3JeKTpOoCHa0KeH s 11 OecniepeOoiHoro
EKTPOCHAOKEHHNS TATOBBIX U HETATOBBIX MOTPEOUTEIICH JKEIE3HOLOPOKHOIO TPaHCIIOpTa

[1K-3.3 AnanusupyeT paboTy CUCTEMBI TATOBOTO MIEKTPOCHAOKEHHSI B HOPMAJIBHOM U aBapUIHOM peXrMax

ITK-8 CriocoOeH BBIMONHATE MPOCSKTHI YCTPOHCTB ANMEKTPUPHUKAIIMN H IICKTPOCHAOKEHHS U pa3padaThIBaTh K HUIM TEXHUYECKYIO
JIOKYMEHTAITHIO

T1K-8.2 BrimonHseT pacdeTsl, BBIOOP U MPOBEPKY 000PYIOBAHMUS, COCTABIISIET CXEMBI OOBEKTOB IPH IPOCKTUPOBAHUU CUCTEM
AIIEKTPOCHAOKECHHS

17.100. IIpodeccuonansusiii cranaapt "CIENUAJIUCT IIO TEXHUYECKOHU INIOJJEPKKE ITPOLIECCA
SKCILTYATALIAA YCTPOMCTB SJIEKTPUPUKAILIAN U DJIEKTPOCHABXKEHHUS )KEJE3HOLOPOXHOI'O
TPAHCIIOPTA", yTBep:kaéHHbIH npuka3oM MuHHCTepcTBa TPyAa U colMaIbHOI 3amuThl Poccniicko ®@enepanuu ot 15
uioHs 2020 r. N 334u (3apeructpupoBad MunuctepcTBoM wctuuu Poccuiickoii ®@enepauuu 20 uioas 2020 r.,
perucrpaunonHbiii N 59018)

ITK-8. C. MOHHTOPHHT PaOOTHI YCTPOUCTB KOHTAKTHOMN CETH, TATOBBIX MOICTAHIINI U SHEPTeTHKN
C/02.6 Oxa3aHne MPaKTHYECKON IIOMOIIHN JUCTAHIMSIM 3JIEKTPOCHAOKEHHUS 110 TIPEIYIPEKACHHIO TIOBPEKICHUIT yCTPOUCTB
9NEKTpU(PUKALUK U DTEKTPOCHAOKEHUS

TIK-8. E. Ynpasnenue paboToii 2JIEKTPOTEXHUYECKON J1abopaTopuu

E/02.7 Oprannzamnms pa3paOoTK HOPMaTHBHO-TEXHUYECKOH JOKYMEHTAIINH, TEXHUHIECKIX MEPOIPHUATHI M0 OpraHU3aIlii
mporiecca YKCINTyaTalliy, Pa3BUTHS U o0ecTieueHNs pabOoThI yCTPOUCTB AIEKTPH(GUKAINH U 3IEKTPOCHAOKESHHUS KEIE3HOTOPOKHOTO
TpaHcmopTa

TIK-8. C. MoHuTOpUHT pabOThl YCTPONHCTB KOHTAKTHOW CETH, TATOBBIX MOACTAHLMI U DHEPTETUKU
C/02.6 Oka3aHue NPaKTHYECKON IIOMOIIM JUCTAHIUSIM 3JIEKTPOCHAOKEHHS 110 IIPEAYIPEKICHHIO TIOBPEKICHUH YCTPOHCTB
NMEKTPUDUKAITIH U DTIEKTPOCHAOKEHUS

B pesyabTare ocBOeHMSI TUCHHILUIMHBI (MOAY.15) 00y4aroIuuiics 10J5KeH

3.1 | 3narh:

3.1.1 | obmee ycTpOHCTBO CUCTEM TATOBOTO AJIEKTPOCHAOKEHNS; CXEMBI IIUTAHUS TATOBOW CETH ITOCTOSHHOTO ¥ IEPEMEHHOTO
TOKa; OCHOBHBIE ITAPAMETPBI CUCTEMBI TATOBOT'O AJIEKTPOCHAOKEHHS. 001IIee YCTPOHCTBO TATOBBIX MOJICTAHIINA U CXEMBI
MUTAHUS TATOBOU CETH, CHIIOBOE 000pYI0BaHKE, HA3HAYCHUE (DIIBTP-YCTPONUCTB, KOMIICHCATOPOB PEAKTUBHOM
MOIIIHOCTH; PEKXHUMBI pabOTHI — TAra, peKynepanus, TEXHHIECCKHE XapaKTePUCTUKU W KOHCTPYKTHBHBIE 0COOCHHOCTH
000pyIOBaHHS KOHTAKTHOMW CETH BHICOKOCKOPOCTHBIX MarucTpaien

3.2 | YmeTh:

3.2.1 | Ipou3BOIUTH pacyeT CHCTEMBI TSTOBOTIO AJICKTPOCHA0KEHUSI, ONIPEEIISTh TOTEPH SHEPTUH U NaJieHUE HANPSHKEHNUS B
TATOBOH CETH; pa3padaThIBaTh MEPOIPHATHS 10 YCHJICHUIO TATOBOH CETH; BHIITOTHATH TATOBBIC PACUEThI, IIPOM3BOIUTE
pacdeT CUCTEMBI TSATOBOTO 3JIEKTPOCHAOKCHHUS, OMPEAENATh PACCTOSHUE MEXKIY TSATOBBIMU MOICTAaHIUSMHU, MOIIIHOCTh
TATOBBIX MOJICTAHIMH, HATPY3KH OCHOBHOT'O 00OpPY/IOBaHMS TATOBBIX MOACTAHINH; PACCUUTBIBATE PACXO]] JJICKTPOIHEPTUH,
BBITIOJTHATE BEIOOP U MTPOBEPKY 000OPYIOBAHMUS JUIS BEICOKOCKOPOCTHBIX MarucTpaiei

3.3 | Banagern:

3.3.1 MCTOOUKaMH pacucTa, BLIGOpa " IMMPOBEPKHU KOHTAKTHOMH IMOABECKHU; CIICHUATTU3UPOBAHHBIMH IIPpOrpaMMaMH 110 pacucTy
CHUCTEMBI TATOBOI'O 3H€KTpOCHa6)KeHI/ISI, MCTOAUKaMHU pacyeTa, BLI60pa " IMPOBCPKHU TpaHC(i)OpMaTOpOB;
CIICMUATU3UPOBAHHBIMU IIPOTrpaMMaMH IO PaCUYETy CUCTEMBI TATOBOI'O 3J'I€KTpOCH36)KeHI/IH, CIICIUAJTU3UPOBAHHBIM
IIPpOrpaMMHBIM KOMIUIEKCOM I10 paCcdY€Ty OCHOBHBIX apaMETPOB CUCTEMBI TAT'OBOI'O 3J'I€KTpOCHa6)KCHI/I$I
BBICOKOCKOPOCTHBIX MaFI/ICT’paHeﬁ

4. CTPYKTYPA U COAEPKAHUE JUCHUIIJIMHBI (MO YJIA)

Kon HaumenoBaHue pa3iesioB H TeM /BU] 3aHATHUS/ Cemectp | YUacoB | IIpumeuanue
3aHATUSA / Kype

Pasgen 1. CucremMbl TATOBOI0 3JICKTPOCHAOMKEHHUS KeJI1E3HbIX 10POr,
METPONOJIUTEHOB M JPYTHX BHIOB J1EKTPHYECKOr0 TPAHCIIOPTA

1.1 CrpyKTypa 31eKTpocHa0KeHUs sKene3HoH 1oporu. CHCTEMBI TATOBOTO 7 2
AJIEKTPOCHAOKEHHS XKEJIe3HbIX Jopor /JIek/




1.2 CxeMa BHEIIHETO 3JIeKTPOCHA0KEHHUS TATOBBIX MOACTAHIMN JUI CUCTEM 7 2
ANIEKTPHUYECKON TATH ITOCTOSIHHOTO ¥ IEpEeMEHHOr0 Toka /JIek/
1.3 TpexmpoBoHas cHCTEMa TATOBOTO AIICKTPOCHAOKEHHMS IIEPEMEHHOro Toka /JIex/ 7 2
1.4 CTBIKOBaHHUE YYaCTKOB C Pa3IMYHBIM HANPSKEHUEM B TSATOBON CETH WM C 7 2
pa3TMIHBIME CHCTeMaMH Toka /JIex/
1.5 3apyOexHbIe CUCTEMBI TSATOBOTO 3JIeKTpOCHa0KeHMsI /JIex/ 2
1.6 CucteMsl 3NIeKTpocHa0KEeHHST METPOIIONINTEHA M IPYTHUX BHJIOB 3JIEKTPUIECKOTO 2
Tparcnoprta /JIex/
1.7 IMutanue HeTAroBBIX notpeduteneit /Jlex/ 7 2
1.8 HccnenoBanue CHCTEMBI TIOCTOSIHHOTO Toka 3,3 kB /J1a6/ 7 2 IIpakTuueckas
MOJTrOTOBKA
1.9 HccnenoBanue cucTeMbl iepeMeHHOro Toka 27,5 kB /J1a6/ 7 2 [IpakTrueckas
MTOATOTOBKA
1.10 HccnenoBanue cxeM MUTaHUSA KOHTaKTHOH cetH /J1ab/ 7 2 IIpakTuueckas
MOATOTOBKA
1.11 HccnenoBanue nporecca pexynepaiy B TATOBOM CETH MOCTOSHHOTO Toka /J1a6/ 7 2 [IpakTuueckas
MOATrOTOBKA
1.12 CxeMa pacrpeie]ICHHOTO MIMTaHUs TATOBON CETH MOCTOSHHOTO ToKa /J1a6/ 7 4 [IpakTrueckas
MTOATOTOBKA
Paznes 2. DnexkTpuyeckue napaMeTpsl 31eMEHTOB CHCTEMbI TITOBOI0
3J1eKTPOCHAOKEeHH S
2.1 DNEKTPUYECKUE XAPAKTEPUCTHKHU IJIEMEHTOB CUCTEMBI TATOBOIO 7 2
AIEKTPOCHAOKEHHS U UX pacueT /JIek/
2.2 TsroBsle penbcoBsie nenw /JIex/ 7 2
23 ConpoTHBIIEHHE TATOBOW CETH IOCTOSHHOTO TOKa /JIek/ 7 2
2.4 CoIpoTHBIICHUE TATOBOH CETH TIEpeMEHHOT0 Toka /JIek/ 7 2
2.5 KadecTBo a51eKTpruecKoil SHEPruu U ero nokaszareiu. BiusHue n3aMeHeHui 7 2
HaIpsDKeHUS Ha padoTy 3JEKTPUIECKIX JIOKOMOTHBOB U IIPOITYCKHYIO
CIIOCOOHOCTD yJacTKa Kele3Hoi nqoporu /JIex/
2.6 HecumMeTpust TOKOB 1 HaNpsKEHUA B CUCTEME TATOBOTO JIEKTPOCHAOKEHHS 7 2
nepeMeHHOro Toka /JIex/
2.7 Komnencanust peaktuBHo#i MotHocTd. [IpononsHas komnencanus. [lonepeunas 7 2
xommeHcanus /JIex/
2.8 YcuneHne CHCTEMBI TATOBOTO AIeKTpocHabxeHus /JIex/ 2
2.9 Pexyneparus snektpudeckoii saepruu /Jlex/ 7 2
2.10 [Tonepeuynas eMKOCTHas! KOMIICHCAIINS B TATOBOH CETH 0HO(A3HOTO 2 IIpakTuueckas
nepeMeHHoro Toka /J1ab/ TIOArOTOBKA
2.11 HccrnenoBanne HECUMMETPUH BO BHEIIHEH cucTeMe 3JeKTpocHa0xeHus /J1a6/ 7 2 [IpakTuueckas
MOATrOTOBKA
2.12 Compotusienue TsroBoit cetn /1p/ 7 2 [IpakTnueckas
MTOATOTOBKA
2.13 Pacder TOKOB Harpy3KH TATOBBIX mofacTaHui /I1p/ 7 2 IIpakTuueckas
MOJTrOTOBKA
2.14 Pacyer majieHust HAPSDKEHUS M IOTEPU MOLIHOCTHU B TAroBoit cetu /I1p/ 7 2 [IpakTuueckas
MOJTrOTOBKA
2.15 MogenupoBaHue pacdeTHOro yyactka /I1p/ 7 2 [IpakTnueckas
HOATOTOBKA
2.16 Tsroeeie pacueTsl. MonenupoBanue rpaduka IBmkeHus moe3nos /I1p/ 7 3 [IpakTnueckas
MOJTrOTOBKA
2.17 Pacyer Harpy30Kk CUCTEMBI TSATOBOTO 3JICKTPOCHAOKEHUS 110 TPADUKY BHKCHUS 7 3 [IpakTuueckas
moe3noB /TIp/ MOJITOTOBKA
2.18 Pacuet mpomyckro#i ciocooHocTn CTD /TIp/ 7 2 [pakTdeckas
MOATOTOBKA
Pa3nen 3. MeTo0J10rusl pacyeToB CUCTEMBI TSTOBOT0 YJIEKTPOCHAOKEHUS
3.1 MeTomomnorust pac4eToB CHCTEMBI TATOBOTO IeKTpocHa0keHus /JIex/ 1
32 IIpuHIUIBL, HCXONHBIE JAHHBIE U IOPSAIOK IPOEKTUPOBAHMS CUCTEM TATOBOIO 1
ANIEKTPOCHAOXKeH!sL. BrIOOp BapuaHTa pa3MeIeHNUs TATOBBIX MOACTaHIuMiH /JIek/
33 OO011ast CTPYKTYpa pacxo/0B JICKTPHUECKON SHEPTHH B CHCTEME TATOBOT'O 8 2
anexTpocHabx)eHus /JIex/
34 BrIHYXICHHBIE PEXXUMBI CHCTEMBI TATOBOTO dJIeKTpocHabkeHns /JIex/ 8 1




3.5 ITyTn coBepIIEHCTBOBAHUS CHCTEM TATOBOTO IEKTPOCHAOKEHUS JEKTPUICCKUX 8 1
JKene3HbIX qopor /JIek/
3.6 [IpuHIMT METOZOB pacyeTa 1o 3aJaHHOMY IrpaduKy IBrKeHHs moe3noB /[1p/ 8 1 IpakTHyeckas
MOJITOTOBKA
3.7 DNEeKTpUYECKIE PacUeThl CHCTEMBI TATOBOTO dleKTpocHabxenus /T1p/ 8 1 [IpakTnueckas
MOATOTOBKA
3.8 Pacuet MomHocTH TsATOBOM Moactanumu /I1p/ 8 1 [IpakTuueckas
HO/ITOTOBKA
3.9 Br160op THma MoHU3UTENBHOTO TpaHchopmaropa /Tp/ 8 1 [IpakTnueckas
TOJITOTOBKA
3.10 Pacder 5KOHOMHYECKOTO CeUeHNUS KOHTaKTHOH nmoasecku /T1p/ 8 1 IIpakTuueckas
MOATOTOBKA
3.11 Tok HarpeBa KOHTaKTHOM moasecku /T1p/ 8 1 [IpakTrueckas
MOJIrOTOBKA
3.12 [IponyckHast ClIocOOHOCTB y4acTKa xele3HbIX fgopor /I1p/ 8 1 [IpakTnueckas
MOJrOTOBKA
3.13 OKOHOMHUYECKHE PACUeThl CHCTEMBI TATOBOTO 3neKkTpocHadxkenus /I1p/ 8 1 IIpakTuueckas
HO/ITOTOBKA
3.14 IToTepu 37EKTPHUUECKON SHEPTHH B CHCTEME TATOBOTO deKTpocHabkeHus /T1p/ 8 1 [IpakTrueckas
MOJITOTOBKA
Pasnen 4. MoaeanpoBanue padoThbl CHCTEMbI TATOBOTI0 JIEKTPOCHAOKEHUS
4.1 MaremaTtuueckue MOAEH, MPOrpaMMHBIE CPEICTBA pacyeTa U MOACITUPOBAHHS 8 1
paboTHI CHUCTEMBI dIIeKTpocHaOkeHus. /JIex/
4.2 HMuTanimoHHOE MOJETUPOBAHUE CUCTEM TATOBOTO AIeKTpocHaO)eHus. [TonsaTue 8 1
AHATUTHYCCKUX 1 UMHUTALMOHHBIX Mogeneil. /JIex/
4.3 TsiroBeie pacueTsl. MonearpoBaHue B3aUMOICHCTBHS CUCTEMBI 8 2
AJIEKTPOCHAOKEHHS U SJICKTPOIOABMKHOTO cocTaBa. /JIek/
4.4 OnexTpryecknii pacdeT Ha 0a3e MMUTAIMOHHON MoxenH. /Jlex/ 2
4.5 PacueT cucTeMBbl TATOBOTO AJIEKTPOCHAOKEHHS TIOCTOSTHHOTO ToKa. /JIek/ 8 2
4.6 ITonck onTHMaNbHBIX NAPAMETPOB CUCTEMBI TATOBOI'O C IIOMOIIbIO 2
MOJEIUPOBAHUS PEKUMOB paOOTBI CHCTEMBI TATOBOT'O AJIEKTpocHa0)eHus. /JIex/
4.7 Metonuka Be160pa 000pYIOBaHHSI CUCTEM DJIEKTPOCHAOKEHHSI C TIPOBEPKOM 8 1 [IpakTuueckas
pacuetoB Ha DBM. /TIp/ MOJITOTOBKA
4.8 PacueT TOKOB KOPOTKOTO 3aMbIKaHUSI B IMUTAITMOHHOK Mozenu. /TIp/ 8 1 [IpakTrueckas
MOJITOTOBKA
4.9 YcuneHne CHCTEMBI TATOBOTO MIEKTPOCHAOKEHHS AJIS IIPOITyCKa MOe3/10B 8 1 IIpakTuueckas
TIOBBIIEHHOW Macchl u anuHbL. /T1p/ MHOATOTOBKa
4.10 CxeMbl 3aMelIeHHsI IPU MOJACITUPOBAHUH YCTPOMCTB CUCTEM 8 1 [IpakTrueckas
anekTpocHadxkenus. /TIp/ TOJIrOTOBKA
4.11 MogenupoBaHue IEPEXOTHBIX MPOIIECCOB B CUCTEME dJIeKTpocHa0keHus. /T1p/ 8 1 [IpakTnueckas
MOATOTOBKA
4.12 Craructuueckue mopenu. Co3ganue rpaduka IBIbKeHUs moe3nos. /IIp/ 8 1 IIpakTuueckas
MOATOTOBKA
4.13 MozenupoBaHHe IEKTPOMATHUTHOTO BIUSHUS TATOBOM ceT. /TIp/ 8 1 [IpakTrueckas
MOJITOTOBKA
Paspen S. CamocrosiTesqibHast paGoTa
5.1 IMoxroroka k siekuusm /Cp/ 7 2
52 [oxroroBka K nmpakTdeckuM padoram /Cp/ 7 13
53 IToxroroBka k JrabopaTopHbIM padotam /Cp/ 7 16
54 IToxroroka k sekuusm /Cp/ 8 8
5.5 TToaroroBka k mpaktuueckum padoram /Cp/ 8 16
5.6 Bermonuenne KIT /Cp/ 8 70 [IpakTryeckas
MOJITOTOBKA
5.7 Pa3paboTka MepornpusThii mo sHeprocoepexeruto /Cp/ 7 2
5.8 PacueT nmpormyckHON CIIOCOOHOCTH YJacTKa MO YCIOBUSIM 2
anexTpocHabxenus /Cp/
5.9 ITocTpoenue u pacueT MrHOBEHHBIX cxeM /Cp/ 8 16
5.10 Pabora 8 KOPTOCe /Cp/ 9
Pa3znen 6. KoHTakTHBIE Yachl HA ATTECTALMIO
6.1 3ager /KD/ 7 0,15




6.2 3ammra KIT /KA/ 8 2

6.3 Ox3amen /K3/ 8 2,3

5. OHEHOYHBIE MATEPUAJIbI

OLeHOYHBIC MaTepHaIIbl JUIsl IPOBEJCHHS IIPOMEKYTOUHOH aTTeCTaluy OOYYarOLIUXCSl IPUBEICHBI B IPHIIOKEHHH K
paboudeit mporpaMMe JUCIUIUIAHEL.

@DopMBI B BHIBI TEKYIIETO KOHTPOJIS MO AUCHUILIHHE (MOXYIIO), BUABI 3aaHUH, KPUTEPUH UX OLICHUBAHMS,
pacnpezeneHne 6auIoB 110 BUAAM TEKYILETo KOHTPOJIS pa3padaThIBalOTCs MperoAaBaTeeM UCUUILIMHBI C Y4eTOM ee CIeU(PHUKU 1
JIOBOJIATCS JI0 CBEJCHHS 00YyJaroInXCst Ha IIEPBOM y4eOHOM 3aHSTHH.

Texymmii KOHTPOIb YCIIEBAEMOCTH OCYIIECTBIIAETCS IIpENofaBaTesieM NUCIUIUIAHBI (MOXYIs), KaK IPaBHIIO, C
ucnonb3oBanreM DMOC unu myreM NpoBepKH MUCHMEHHBIX paboT, IPeIyCMOTPEHHBIX PabOUNMHU POrpaMMaMHK AUCIUILUINH B
paMKax KOHTaKTHOH pabOThl M CaMOCTOATEIbHOH paboTh! o0yuaromuxcs. st GUKCUPOBaHMS PE3yNbTaTOB TEKYIIEro KOHTPOJIS
MoxeT ucrnonb3oBarbest DMOC.

6. YAEBHO-METOJIUYECKOE U HH®OPMAIIMOHHOE OBECIIEYEHHUE JUCHHUIIJIMHBI (MOXYJIA)

6.1. Pexomenayemas Jureparypa

6.1.1. OcHoBHas IuTEpaTypa

ABTOpBI, COCTaBUTENH 3arnaBue W3narennc Oi1. aapec
TBO, TOXL
JI1.1 | IIemukwH A. A., . DIEeKTpOCHA0KEHHE HKEIE3HBIX JIOPOT: y4eOHOe mocooue , 2023 https://e.lanbook.com/bg

Jlecuuxos /1. B.

6.2 UndopManoHHbIe TEXHOJIOTHH, HCIIOJb3YyeMble IPH OCYIIeCTBJIEHHH 00pPa30BaTeIbHOI0 NMpoLecca no AUCHHUILINHE
(Mony.J10)

6.2.1 IlepeyeHb JUIIEH3HOHHOTO U CBOOOIHO PACIPOCTPAHSAEMOr0 MPOrPAMMHOI0 o0ecredeHust

6.2.1.1 | IIporpammHO-TexHONOrH4YecKrit Komruiekc «kES-NEW1.1»

6.2.1.2 | MS Office

6.2.2 Ilepeyenn npodecCHOHAIBHBIX 0a3 JAHHBIX U MHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM

6.2.2.1 | IIpodheccronanbpHbie 0a3bl TaHHBIX:

6.2.2.2 | DHepreTryeckoe 000pPYIOBaHUE U CPEICTBA aBTOMATU3aImHu: http://www.nfenergo.ru/rus.html

6.2.2.3 | DHepreTrueckoe 000PYIOBaHHE U CPEICTBA aBTOMATH3aIMu: https://www.electroshield.ru/

6.2.2.4 | baza nanabix O0beIMHEHNs] TPOU3BOIUTENEH HKEIe3HOJOPOKHON TEXHUKU - WWW.OpZt.Tu

6.2.2.5 | UucopMaIioHHbIe CIIPABOYHbBIE CHCTEMBI:

6.2.2.6 | UacdopmarmonHo-1ipaBoBoii opTai 'apanT http://www.garant.ru

6.2.2.7 | UacdopmaronHo crpaBogHas cucteMa KoncynsrasT miroc http://www.consultant.ru

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI (MO YJISA)

7.1 | YaeOHble ayqUTOPHH AJIsl IPOBEACHUS 3aHATHH JEKIIMOHHOTO TUIIA, YKOMIUIEKTOBAaHHbIE CHIEIIMATN3UPOBAHHON MeOebIo
U TEXHUYECKUMH CPEICTBAMH O0YUEHHUs: MYJIbTHMEIHNIHOE 000pYyI0BaHKE IS TPEOCTaBIeH s yIeOHO# HH(bOpMAaIn
OOITBIIION ayIUTOPUH /I 3BYKOYCHJIMBAIOIee 000pyI0BaHNeE (CTAIIMOHAPHOE HITH MIEPEHOCHOE).

7.2 | YaeOHBIe aymUTOPHH IUTS TIPOBEICHUS 3aHATHIT 1O IPAKTHKE, TPYIIIOBBIX W HHAWBUIYATbHBIX KOHCYIBTAITNH, TEKYIETO
KOHTPOJISL ¥ IPOMEXKYTOYHOH aTTeCTalny, YKOMITIEKTOBAHHBIC CIICHATIM3UPOBAHHON MEOETIhI0 M TEXHUIECKUMHU
cpeacTBaMu o0ydeHus: MyJAbTUMEANHHOE 000pyI0BaHHE U/IITH 3BYKOYCHIIMBAroIee 000pyIoBaHHE (CTAIIMIOHAPHOE WIIH
[IEPEHOCHOE)

7.3 | [TomerueHus AJIst CAMOCTOATEIILHON pabOThI, OCHAIIICHHBIE KOMITBIOTEPHON TEXHHKOH C BO3MOKHOCTBIO MOIKITIOUYCHHS K
cetn "MHTEepHET" M 0OecIIeYeHreM JIOCTYIA B SIEKTPOHHYIO HH(OPMAIMOHHO-00pa30BaTeIbHYIO CPEy YHHBEPCHUTETA.

7.4 | [TomerueHus Ayt XpaHSHHST H TPOPIIIAKTUIECKOT0 00CITy)KUBaHUS y4eOHOr0 000pYIOBaHHS

7.5 KOMHLIOTepHLIﬁ KJ1aCcC CO CriICMaIM3UPOBaHHBIM ITPOIrPaMMHBIM o0OecIreueHrneM JJIs1 BBITIOJTHCHU A J'Ia60paTOprIX pa60T

7.6 | [TomerneHus Al KypcOBOTO MIPOSKTUPOBAHMS / BBITONHEHUS KYPCOBBIX pabOT, YKOMIIIEKTOBAHHBIE CIEIHaTU3HPOBaHHON
MeOeTIbI0 M TEXHHYECKUMHU CPEACTBAMU 00ydeHHs (CTallMOHAPHBIMHU I IEPEHOCHBIMHU).




IIpunoxenne
K paboueii mporpaMMe AUCHUITIIUHBI

OIIEHOYHBIE MATEPUAJIBI AJI5S1 IPOMEXKYTOUYHOM ATTECTALIUU

MO JUCHUILIMHE (MOIY.TIO)

JJIeKTPOCHAOKEeHHE KeJTe3HbIX 10Por

(Haumenosanue OUCYUNTUHBL(MOOYIIS)

HaHpaBHeHI/IC HOATOTOBKH / CIICIUaJIbHOCTD

23.05.05 CucteMbl o0ecrieyeHHUs IBUKEHHUS MOE310B

(K00 u Haumenoganue)

HampasiieHHOCTS (TIpOGhITh )/ CIIenaT3aIus

DJIeKTPOCHAOKeHHE KeJTe3HbIX 10Por

(Haumenosanue)



1. llosicHuTEILHAA 3aNIUCKA

L[eJ'II) HpOMe)I(YTOqHOﬁ aTTeCTallul — OUCHHWBAHUC IMPOMCKYTOYHBIX W OKOHYATCIBHBIX PE3YJIbTATOB

oOydeHus 1O

TUACIUATUIMHE,

00pa3oBaTeNbHON MPOTPAMMBI.

O6€CH€‘II/IBaIOIJ_II/IX JOCTHXKCHUC

DopMBI IPOMEKYTOUHON aTTECTALUU:

s3auem — 7 cemecmp (ODO), 4 kypc (3DO)

Kkypcosoti npoexm— 8 cemecmp (ODO), 4 kypc (3DO0)
axzamen — 8 cemecmp (ODO), 4 kypc (3P0O)

IUIAHUPYEMBIX  pe3yJbTaToB

OCBOCHHAA

[Tepedens koMneTeHIIHIA, (POPMUPYEMBIX B ITPOLIECCE OCBOCHUS TUCIIUTUTHHBI

KOII 1 HAMMCHOBAHUC KOMIICTCHIIUH

Kox nuankaropa 10CTHKEHUS
KOMIETEHINH

IIK-3: Cnocoben secmu onepamusHoe ynpasienue pabomou ycmpoucme
anekmpocnabicenuss 0151 becnepebolino20 INeKMpPOCHADICEH UL MALOBbIX U
Hems206b1X NOmMpedumenetl Hceie3Ho00POAICHO20 MPAHCHOPMA

1IK-3.3: Ananuzupyem pabomy
cucmembl ms206020
INEKMPOCHADICEHUSL 8 HOPMATLHOM U
ABAPUTIHOM PEdHCUMAX

TIK-8: Cnocoben 6binoiHame npoexmsl YCmpoucme 31eKmpu@urayuu u
INEKMPOCHADICEHUS U PA3PAOAMBIBAMb K HUM MEXHUYECKYI0 OOKYMEHMAYUIO

1IK-8.2: Bvinonnsiem pacuemol, 6b160p u
npogepKy 060pyO08aHUsl, COCMABAAEM
cxembl 06EKMO8 NPU NPOEKMUPOSAHUU
cucmeMm dNeKmpOoCHAOICeHUs

TIK-1: Cnocoben 8binonname pabomul N0 MexXHUYECKOM) 00CLYHCUBAHUIO,
PEMOHMY U MOHMAIICY KOHMAKMHOU Cemu U 6030YULHbIX TUHUL 2NeKMponepeoayu

1IK-1.2: Buinonusem pacuenivl

OCHOGHbIX NAPAMEMPOS CUCTEMbL
9NEKMPOCHADICEHUS]
BbICOKOCKOPOCHIHbIX MA2Ucmparet

Pe3ynbTarel 00yueHus Mo AUCHUILTHHE, COOTHECEHHBIE C TNIAHUPYEMBIMU
pe3ysbTaTaMu OCBOEHUSI 00pa30BaTEeIbHON MPOrPaMMBbl

OINIPEACIIATE PACCTOSTHUE MEXKIAY TATOBBIMU

MOJICTAHLUSIMH, MOIIHOCTh TATOBBIX
NO/ICTaHLUH, Harpy3Ku OCHOBHOT'O
000pyJOBaHUA TATOBBIX MIO/ICTaHLU;

PACCUYUTBIBATDh paCXod JICKTPOSHECPIrun

Kox 1 HanMeHOBaHNe HHANKATOpA Pe3ynbraTs! 00y4eHuUs 10 TUCIUILIHHE OrneHOYHEIE OrneHOYHEIE
JOCTHKEHHS] KOMIICTECHITHH MaTepHAaIIBI MaTepHAaIIbI
(cemectp 7 (cemectp 8
Kypc 4) Kypc 4)
IIK-3.3:  Anamusupyem  pabomy | OOyuarommiics 3HaeT: oOiiee ycTpoictBo | Tect: Tecr:
cucmembvl Ms206020 | CUCTEM TATOBOTO 3JIEKTpOCHaOXeHus; cxembl | 1-5, 12, 15, 20 1-11, 13, 14,
INEKMPOCHADIICEHUST 8 HOPMAIbHOM | TUTaHUS TSATOBOW CETH TMOCTOSHHOrO ® | Bompochr: 16-19
U A8apULHOM PeHCUMAX NEPEMEHHOT0 TOKAa; OCHOBHBIE mapameTpsl | 1-6, 13, 14, 16- | Bonpocsr:
CHUCTEMBI TATOBOTO JIICKTPOCHAOKEHUS 217, 29, 30, 33-43, | 57-92, 94-118
46-51, 56
OOyJarommiicss yMeeT: TMPOWU3BOAUTH pacyeT | 3aJaHus: 3amanus:
CHCTEMBI TSTOBOT'O anekTpocHabxenus, | 1,2,4,5,6 3,7, 8,9, 24-
ONpenessITh TOTEePH DHEPTUH H MAaJCHUE 27
HaIpsDKCHUSI B TATOBOW CeTH; pa3pabaThIBaTh
MEpOTPHUATHS MO YCWICHUIO TSITOBOH CETH;
BBITOJIHATE TATOBBIC PACUYCThI
OO0yuaromuiicst BIajeeT: MeTOANKaMH pacdera, | 3aJaHus: 3amanusi:
BBIOOpPa M TNPOBEPKH KOHTaKTHOW moxBecku; | 10, 11 10-13, 28-30
CHCIUANTU3UPOBAHHBIMU  MPOrpaMMaMU 10
pAacUETy CHCTEMBI TATOBOTO IEKTPOCHA0KCHHUS
ITIK-8.2:  Bwinoausiem  pacuemwvl, | OOyvaromuiicss 3HaeT: oOmee ycrpoiictBo | Tect: Tecr:
6b100p U NPOGepKy 0060py006anus, | TATOBBIX TOJICTAHIMA W cXeMmbl mnuTanus | 21-35 21-35
cocmagisem cxemvl 00beKmo8 npu | TATOBOH  CeTH, CWIoBoe oOopynoBanue, | Bompockr: Bomnpocsr:
npoeKmupoBanHu cucmem | Ha3HAUYCHHUE ¢unbTp-ycrpoiicts, | 1-10, 13-16, 33- | 57-90, 92, 94,
NEKMPOCHADIICEHU KOMIIEHCATOPOB ~ PEAKTUBHOM  MOIIHOCTH; | 56 95, 108-118
PEKUMBI pabOTHI — Tsra, PEKyIepaIus
OOyJatommiicss yMeeT: TNPOWU3BOAWUTH pacyeT | 3aJaHus: Samanus:
CHCTEMBI TATOBOT'O anekTpocHabxkenus, | 16-19 14, 15




Kon 1 HanMeHOBaHUE MHIMKATOPA PesynbraTsl 00y4yeHus 10 AUCLMIUINHE OreHOYHbIE OueHo4HbIE
JOCTHXEHUSI KOMITETEHIINN MaTepHUaITbI MaTepHUAITBI
(cemectp 7 (cemectp 8
Kype 4) Kypc 4)
OOyJaronmiics BIajeeT: METOAUKaMH pacueTa, 3anmanus:
BEIOOpAa W TPOBEPKH TPaHC(HOPMATOPOB; 20-23
CHCTIMANM3UPOBAaHHBIMI  TIPOTpaMMaMH 10
pacyeTy CHCTEMBI TATOBOTO AIEKTPOCHA0KESHHUS
IIK-1.2:  Bwinoansem  pacuemwt | OOydaromuiics 3HaeT: TEXHUYIECKHE Tecr:
OCHOBHBIX NAPAMEMpPO8 CUCHeMbl | XapaKTEPUCTUKH u KOHCTPYKTHUBHBIC 36-40
INEKMPOCHADICEHUSL 0co0eHHOCTH 000pYIOBaHUS KOHTAKTHOH CeTH Bompocsr:
8bICOKOCKOPOCHBIX Mazucmpaetl BBICOKOCKOPOCTHBIX MarucTpajieu 118-123
OOyJaronuiicss yMeeT: BBIOJHATh BHIOOpP H 3amanus:
MIPOBEPKY 00opymoBaHUs TUTST 31-33
BBICOKOCKOPOCTHBIX Marucrpaieit
OO0yuatronuiics BIIQJICET: 3ananus:
CIeLUAIU3UPOBAHHBIM IIPOrPaMMHBIM 34,35
KOMILIEKCOM 1o pacuery OCHOBHBIX
apaMeTpoB CHUCTEMBI TATOBOTO
AIEKTPOCHAOKEHUS BBICOKOCKOPOCTHBIX
MarucTpajiei

[TpomesxyTouHas arTecTanus (3K3aMeH) MPOBOAUTCS B OAHOM U3 ciieayronmx Gopm:
1) oTBeT HaA OWIIET, COCTOSIINN U3 TEOPETUICCKUX BOTIPOCOB U MPAKTUUECKUX 3aJIaHU;
2) BemmonHenue 3aganuii B OUOC yHuBepcutera.

[TpomesxyTouHas aTTecTanus (3a4eT) IPOBOJUTCA B OJHON U3 CIEAYIOMUX (hopM:
1) cobecenoBanue 1 BHITIOTHEHUE 3aJaHNUS;
2) BemmonHeHue 3aganuii B OUOC yHuBepcutera.

3ammra KypcoBOTO MpPOEKTa MpPEJCTaBISAET COOON YCTHBIM MyOJMYHBIM OT4eT oOywaromerocsi, Ha
KOTOPBIN €My OTBOJUTHCS 7-8 MUHYT M OTBETHI HAa BOIIPOCHI ITPENO1aBATEII.

2. Tunosbie! KOHTPOJILHBIE 32JAHUS WM HHbIE MATEPHAJIBI /ISl OLIEHKH 3HAHM, yMEHHUH,
HABBIKOB M (MJIH) ONBITA AeATEJbHOCTH, XaPAKTEPHU3YIOIINX YPOBEHb C)OPMHUPOBAHHOCTH KOMIIETCHIIHI

2.1 TunoBblie BONPOCHI (TECTOBBIE 3aJaHN) VIS OLIEHKH 3HAHNEBOr0 00Pa30BaTeJIbHOIO
pe3yJbTarta

Kon 1 HanMeHOBaHNE MHINKATOPA JOCTIKEHHUS KOMIETCHIINI
IIK-3.3: Ananuzupyem pabomy cucmemvl Ms208020
9NEKMPOCHADICEHUS 8 HOPMATLHOM U ABAPUUHOM PENCUMAX

O0pa3oBaTenbHBIN Pe3yabTaT
OO0y4atontuiicst 3HaeT: 001Iee YCTPOUCTBO CUCTEM TATOBOTO
UEKTPOCHAOIKEHUS; CXEMbl IIMTAaHUS TATOBOM  CETH
MIOCTOSIHHOTO ¥ NIEPEMEHHOT'0 TOKAa; OCHOBHBIE NapaMeTphI
CHCTEMEBI TATOBOI'O 3J'IeKTpOCHa6)KeHI/I${

1. Yto npepcrapisieT co60ii cUCTeMa TArOBOr0 371eKTPOCHabKeHNs yKesle3HbIX JJopor?

A) 310 TAroBBIE MOACTAHLIUM, [TPe0Opa3yoIIye 3/IeKTPOIHEPIHIO; [TUTAOLIYE U OTCACKIBAOLIYE JTMHAY, OCYILECTB/ISIOLITE
repesjayy /1eKTPUUeCKOM SHEPTUU OT TATOBBIX IMOJCTAHLMH B KOHTaKTHYIO CeTb; KOHTAKTHAsl M Pe/IbCOBLIE CeTH,
OCyIIIeCTBJISIFOIME TPAHCIIOPTHUPOBKY 3/IeKTPO3HEPTHH [J0 TIPUEMHHUKOB — 3/1I€KTPOIIO/JBI)KHOTO COCTaBa.

B) D10 3/ekTpruecKrie CeTH, OCYILeCTBISIOIMe ITepeAady 31eKTPOSHepriuy OT reHepaTopPOB 7IeKTPUUeCKOi SHepPTUH [0 TATOBBIX
TI0/ICTaHLIMI 1 BK/IIOYAOLIKE BCE TIPOMEe)KYTOUHbIE U PacTipeie/uTe/IbHbIe MO CTaHL|H.

B) 370 BCsi COBOKYMHOCTL 060PY/JOBaHUSI TSTOBBIX MOJCTAHLUH, OCYILECTBIISIOLIMX TIPeobpa3oBaHue 3/IeKTPUUECKON SHEPTUH /IS
IIUTaHWs TATOBOM Harpy3Ku.

2. Kakuie U3 HI>Ke TPUBE/IEHHBIX CUCTEM TSATOBOTO /I€KTPOCHAOKEHMSI UMEIOT HarbosibIliee pacrpoctTpaHenue B Poccun?

A) Cucrema riepeMeHHOT0 TOKa HaripsbkeHreM 15 kB uactoToit 16 2/3 I'ij 1 crcTeMa MOCTOSTHHOTO TOKa HarpsbkeHueM 1,5 kB.
b) Cucrema rocTosiHHOTO TOKa HampsbkeHHeM 3,3 KB 1 crcremMa repeMeHHOT0 TOKa HanpsbkeHneM 25 KB.

B) CucreMbl MOCTOSIHHOTO TOKA HampsbkeHueM 1,5 u 3,3 kB.

3. Kakrie OCHOBHbIE TPEUMYILIECTBA Y CUCTEMbI TIOCTOSIHHOTO TOKa HamnpsbkeHueM 3,3 kB?

! TpuBomsTcs THMOBBIE BOMPOCH W 3amaHus. OLEHOYHBIE CPEJACTBA, MPEAHAZHAYECHHBIC [JIs TPOBEICHUS ATTECTALMOHHOIO
MEpOIIpUsATHS, XpaHATCs Ha Kadeape B TOCTATOYHOM JUIsi NPOBEACHUS OLIGHOYHBIX IPOLENYp KOJIWYecTBe BapuaHToB. OlLEHOYHBIC
CpeACTBa MOJUISKAT aKTyallM3allUd C YYETOM pa3BUTUSl HAayKH, OOpa3oBaHUs, KyJIbTYpbl, SKOHOMHKH, TEXHHKH, TEXHOJOTUH U
couuaibHOM cdepbl. OTBETCTBEHHOCTH 3a HEPACIIPOCTPAHEHUE COJIEPIKaHMUs OLIEHOYHBIX CPEJCTB Cpeliy 00yJaronIuxcs yHUBEPCUTETa
HecyT 3aBeyronni kadeapoi 1 npenoaBarels — pa3padoTYNK OLEHOUHBIX CPE/ICTB.



A) Bo3MOXXHOCTb peKyTnepaLiy 3JeKTPUUECKON SHEPIHH, TIPOCTOTA U HaJIEXKHOCTh 3JIEKTPOBO30B, OTCYTCTBUE BIUSHUS Ha JIUHUU
CBSI3W, PaBHOMepHasi 3arpy3Ka (a3 muTaroiieil CeTH.

B) Bosblnoe paccTosiHUe MeXX/ly TATOBBLIMH MTO/ICTAaHIUAMU, HeOOIbIIIas MI0Ia/lb CEYeHHsI TPOBO/IOB KOHTAKTHOM CEeTH, TIPOCTOTA
U HaJIeXXHOCTh TATOBBIX MMO/[CTAHIIUH.

B) IIpocToTa u HaZIeXXHOCTh CUCTEMBI BHEIIIHEr0 3/IeKTPOCHA0KeHUS »KeJie3HOU JOpOTH.

4. Kakue OCHOBHBIE ITPEUMYIL[ECTBA § CUCTeMBI 0HO(}a3HOTO NepeMeHHOr0 TOKa HamnpshkeHreM 25 KB?

A) Bo3MO)KHOCTB peKyTieparjiiy 371eKTpUdeCcKol SHepTryy, MPOCTOTa U HafIeXKHOCTh JIeKTPOBO30B, OTCYTCTBHE BJIHSIHUS Ha JIMHUN
CBSI3Y, paBHOMepHas 3arpys3ka (a3 nuTarolei ceTu.

B) Bosnblnoe paccTosiHUe MeXX/ly TATOBBLIMH MTO/ICTaHIUSAMH, HeOOIbIIIas M/I0Ma/ib CeYeHHsI TPOBO/IOB KOHTAKTHOM CeTH, TIPOCTOTA
Y Ha/Ie)KHOCTb TATOBBIX MO/CTAaHIIUI.

B) ITpocToTa ¥ HaZie)XKHOCTh CUCTEMBI BHEIIHEr0 371eKTPOCHabKeH s JKele3HOH J0opory.

5. Ilpu Kaxo# cxeMe IMUTaHUS TATOBOM Harpy3KH MOTepH HaNpsyKeHHs] MUHUMAaJIbHbI?
A) OpHOCTOpOHHEE ITUTaHME.

b) /IBycTOpOHHee NUTaHue.

B) KoHcosibHOe nUTaHue.

6. HasoBute MeTo/ibl pacueTa CUCTeM TATOBOTO 3/1eKTPOCHAOKEHUs].

A) MeToz, Koppe/sILIMOHHOT0 aHa/M3a rpadyka ABIKEHHs M0e3/10B, METO/, PerPeCCHOHHOI0 aHaM3a rpaduka ABIKEHHS M0e370B,
MEeTOJ, CTaTUCTUUECKOT0 aHa/M3a rpadyka ABIKEHHS M0e370B.

B) MeToz IMHUTaLIMOHHOTO MOZe/TMPOBAHKS, METOZ, MaTeMaTHUeCKOro MOZeTMPOBaHHs, METO/, JUHAMHUUECKOU OLIeHKH.

B) Meto/ paBHOMepHOTO ceueHus rpadrKa ABWKEeHUs TI0e3/]0B, MeTO/] XapaKTePHBIX CeueHU rpaduka JBIDKEeHUS T0e370B,
MEeTO/| HelPepLIBHOTO MCC/Ie0BaHMs Ipadrika JBIKEHHS TI0e3/[0B.

7. UeM omacHbI yAa/ieHHbI€ KOPOTKKWE 3aMbIKaHUA [J11 CUCTEMBI TATOBOI'O 3]'[€KTPOCHEI6)K€HI/IH?

A) yﬂaJ'IEHHI)Ie KOPOTKHE 3aMbIKaHUA He OIdCHBI /i1 CUCTEMBI TATOBOI'O 3HEKTpOCHa6)KEHI/IH.

B) Tok YAa/IeHHOI'0O KOPOTKOT'O 3adMbIKdAHUA MaJl U BeJIMKad BEPOATHOCTL TOI'0, UTO 3adlljiTa He CpaﬁOTaET, TaK KaK TOK KOPOTKOI'o
3dMbIKdHUA He TMPEeBBICUT TOK YCTaBKH.

B) Y,qaneHHLIe KOPOTKHWE€ 3aMbIKaHUA OIIaCHBI Te€M, UTO OHH BBI3BIBAIOT JIOXKHOE Cpa6aTbIBElHI/Ie 3allIUTHI.

8. Kakoli MeTo/| pacueTa CUCTEMBI TATOBOTO 37IEKTPOCHA0KeHUs1 Hanbosiee TOUeH?
A) MeTo/; paBHOMEPHOT'O ceueHHs TpadviKa JBIKEHNS TT0e3/[0B.

B) Meto/ XxapakTepHbIX ceueHUH rpaduka ABWKeHHs TT0e370B.

B) MeToz, HenpepbIBHOTO MCC/Ie0BaHUs rpadyiKa ABIKEHNS [10€3710B.

9. Kakue HopMaTyBBI 110 YPOBHIO HalpsDKeHUsI B KOHTAKTHOM CeTH TIOCTOSIHHOTO TOKa NpebsB/sitoT [1paBuia TexHuueckoi
Okcmyarauuu JKenesnsix Jopor?

A) 2400 -4 000 B.

F) 3000 -3 300 B.

B) 2700 — 4 000 B.

10. Kakue HOpMaTUBBI TI0 YPOBHIO HATIPSPKEHHSI B KOHTAaKTHOM CeTH MepeMeHHOro ToKa npeAbsBisitoT [TpaBuia TexHUuecKoi
Okcrutyarauuu JKenesnsix Jopor?

A)21-29 kB.
B) 25— 27,5 kB.
B) 19 — 29 kB.

11. Kak monyunts rpaduKu 1moe3fHOro ToKa (QyHKIMS TOKa 1oe3/1a 3aJaHHOM MacChl OT TIPOU/IEHHOTO MyTH)?

A) B pe3sy/sibTaTe MOCTPOEHUS U pacueTa MTHOBEHHBIX CXeM TIPUIO’KEeHHST Harpy30K.

B) B pe3ysibTare TATOBBIX paCueTOB WM SKCIIEPUMEHTA/IbHBIX TI0€3/I0K JMHAMOMETPHUYeCKOr0 BaroHa-1abopaToprH.

B) Ha 6a3e aHaIMTHUECKUX 3aBUCUMOCTEH, MPeZCTaB/ISIONUX CO00M QYHKIIMIO TapaMeTPOB [IBH>KEHHS! 37IEKTPOTIO/[BIXKHOTO
cocCTaBa OT TuMa NMpodusIs MyTH.

12. Kakum 06pa3oM MPOUCXOUT CTHIKOBAHUE YUACTKOB XKeJIe3HbIX [JOPOT, 371eKTPUGULIMPOBAHHBIX cucTeMamu 27,5 KB 1
2X25kB?

A) C moMOIIIbI0 CTaHLIWH CTEIKOBAHUS.

B) C nomol1p1o MyHKTOB Tapasiie/lbHOTO COeJMHEeHMS.

B) CThIKOBaHHE TaKUX yUaCTKOB He TpebyeTcs.

13. Kakue 5/1eKTpOBO3bI [IPUMEHSIIOTCS [J1s1 TATU [10e37,0B B cucTteMe 2X25kB?
A) JTrobbie 371eKTPOBO3bIL.

b) CrnierivanbHbIe 371eKTPOBO3bI Ha HanpsbkeHue 50 kB.

B) Takue ke, Kak u B cucteme 27,5 KB.

14. Yto nipeacTaBsieT cOO0M HaIMUHAsK TIPOITYCKHAst CIIOCOOHOCTD >KeJIe3HBIX IOPOT M0 YCIOBUSIM 37IEKTPOCHAOKEHHUs?

A) 3To MakcHUMasbHasi Macca roe3/j0B, KOTOPbIe MOT'YT ObITh MPOMYILEHBI TI0 YUaCTKY /1eKTPUGHLUPOBAHHOM JKeIe3HOU JOPOTH
IIPY COOTBETCTBUY NapaMeTPOB PaboThl CUCTEMBI TATOBOI'O 3/IeKTPOCHabKeH!s (HallpsKeHre B KOHTAaKTHOM CeTH, TemIepaTypa
IIPOBO/IOB KOHTAKTHOM CeTH, JOIyCTUMble HAarPy3KH CUJIOBOTO 000PYJ0BaHUS TArOBBIX [10/CTaHIIMI1) HOpMATHBHBIM 3HAUEHHUSIM.
B) 310 MakcHMManbHasi Macca roeszioB, KOTOpble MOTYT ObITh ITPOITYIIEHbI 110 YUaCTKY 3/1eKTPUGHULIMPOBAHHOM JKe/le3HOH JOpPOrH ¢
MHHHUMaJIbHBIM MeJKITOe3/JHBIM HHTepPBa/IOM IIPX COOTBETCTBHUH I1apaMeTPOB paboThl CUCTEMBI TATOBOTO 37IeKTPOCHa0KeHUs!
(HarIpspkeHHe B KOHTaKTHOMW CeTH, TeMIlepaTypa POBO/IOB KOHTAKTHOM CeTH, Oy CTHMble HArPY3KH CHJIOBOTO 000Dy JOBaHUS
TSITOBBIX TIO/ICTAHL{MI) HOPMATHBHBIM 3HaUeHHsIM.

B) 3T0 MakcHMansHOe KOJIMYECTBO Map MOe3/I0B, KOTOPOEe B CYTKU MOJKET ObITh MPOMYIIEHO M0 YYacTKy 37eKTPU(PUIIMPOBaHHON
KeJIe3HOU JIOpOTH NPY COOTBETCTBUM TIAPaMeTPOB PabOThI CHCTEMBI TATOBOTO J1eKTPOCHAOKeHUs (HampskKeHHe B KOHTaKTHOW




CeTu, TeMriepaTtypd rnpoBoJoB KOHTaKTHOH CeTH, A0IMyCTUMbI€ HAarpy3KH CH/IOBOIO OﬁOpy,Z[OBaHI/IH TATOBBIX HOACT&HHHﬁ)
HOPMAaTHBHBIM 3HAUYEHUSM.

15. Kakas cBsi3b MeXK/ly YPOBHEM HallpsyKeHUs] B KOHTAaKTHOW CeTM 1 MaKCHMaJ/lbHO-BO3MO)KHOW CKOPOCTBIO 3/1eKTPOIOBUKHOTO
cocrasa?

A) Huxakoii.

B) UeM BelIllIe Hanpsi>keHUe, TeM BBILLe CKOPOCTb ¥ HA000POT.

B) UeM BblIllIe HanpsDKEHUE, TeM HIDKE CKOPOCTh U HA000POT.

16. 3aBUCAT JTU TTOTEPU HATIPSDKEHUS B TATOBOUM CETH OT PACCTOSHUS MEXKY TATOBBIMHU MOZACTAHIUSMU?
A) Oa.

B) He3HauuTensHO, 3TOI 3aBUCMMOCTBI0 MOYKHO TTpeHeOpeys.

B) Her.

17. 3aBUCST JTU TIOTEPU HATIPSDKEHHS B TATOBOM CETH OT BeJTMUMHBI TATOBBIX HArPy30K?
A) [a.

b) He3HaunTebHO, 3TOM 3aBUCUMOCTELIO MOYKHO TIpeHeOpeyb.

B) Her.

18. 3aBUCAT /1 [TOTepU HaNPsDKEHUs B TATOBOW CETH OT KOJIMUECTBA I0e3/]0B B MeXKIIO/ICTAHIIMOHHOM 30He?
A) [a.

B) He3HauuTe/bHO, 3TOM 3aBUCMMOCTBI0 MOYKHO TpeHeOpeus.

B) Her.

19. B Kakoi Touke KOHTaKTHO! MO/IBECKH NIPOTEKAIOT MaKCUMa/bHble TOKOBbIe Harpy3KU?
A) OKO0/10 TATOBBIX OACTaHLMM.

b) B cepesjiHe MeXXII0/CTaHLIMOHHBIX 30H.

B) Bosie myHKTOB NapasienbHOr0 COeJUHEHMUSI.

20. YyacTok KOHTaKTHOM ceTH, oTAesisitoui ¢a3y A ot ¢asbl B, HasbiBaeTcs:
A) cTpenka

b) Bo3aywHbI U301ITOP

B) HeliTpanbHas BCTaBKa

IIK-8.2: Buinonusiem pacuemol, 8bl00p u nposepky obopyoosanus, | OOydarouuiics 3HaeT: 00Ilee YCTPOWCTBO  TITOBBIX
cocmagnsem cxembl 00bEKMO8 Npu NPOEKMUPOSAHUU cucmem | NOACTAHUMH M CXEMbl NUTAHUS TIATOBOW CETH, CHIIOBOE
INEKMPOCHADIHCEHUSL obopynoBaHue, Ha3Ha4YeHUE (UIBTP-yCTPONCTB,
KOMIICHCATOPOB PECAKTHBHOIN MOIIHOCTH

21. KakoBo Ha3HaueHHe cpeJiHell 0OMOTKH TPeXOOMOTOUHBIX MOHU3UTEBbHBIX TpaHchopMaTopor 110/35/10 TsroBbix
TOACTaHL[UN?

A) TluraHue paliOHHOM HarpyskH.

B) ITuranue coBCTBEHHBIX HYXK/| TATOBOW MOJCTaHLMM.

B) Cpepnnsist 06MOTKa - 3aracHasl.

22. Cy11eCTBYIOT /M TSATOBbIe TIO/ICTaHLMM TIOCTOSIHHOTO TOKA, He UMelolLIyie TIOHU3UTe/IbHBIX TPaHC()OpMaTOpOB, a UMeoIIie
TOJILKO TIpeobpa3oBaTesibHbIe TPaHCHOPMATOPhI?

A) da.

b) Her.

B) Kak npaBusio, Bce TATOBBIE MOJCTAHLIMK MTOCTOSTHHOTO TOKAa He UMEI0T TTOHU3UTEJTbHBIX TPaHC()OPMaTOpOB.

23. Kak onpezietuTh KO3(pPULIMEHT MOIITHOCTU?

A) OTHol1eHMe TIOJTHOM 37IeKTPUUeCKON MOIITHOCTH K aKTUBHOA.
b) OTHoIeHre aKTUBHOM 3/IeKTPUUECKON MOIIJHOCTH K TTOJTHOH.
B) OTHomeHye 10/THOM 3/1eKTPIYeCKOM MOIIIHOCTH K PeaKTHBHOM.

24, Kak onpezieuTh KO3QPULIEHT MOIITHOCTH?

A) KocuHyc yryia MeX<ly BeKTOpaMH TOKa U HarpsDKeHUsl.
B) Cunyc yryia Mexy BeKTopaMH TOKa 1 HallpsDKeHUsl.
B) TaHreHc yryia MeX/ly BeKTOpaM# TOKa U HarpsDKeHusl.

25. 3aBUCAT /i TIOTEPY HATIPSPKEHUS B TATOBOW CETH OT PAaCCTOSTHUS MEXKIY TITOBBIMH ITO/ICTAHLIASME?
A) Ha.

B) He3HauuTenbHO, 3TOM 3aBUCMMOCThIO MOKHO TTpeHeOpeus.

B) Her.

26.Kakoii TpaHC(hOpPMaTOp COCTOUT U3 «0a3UCHOT0» U «BBICOTHOTO»?
A) OpHoda3zHblii TpaHchopMaTop

b) Tpanchopmatop CkoTTa

B) TpanchopmaTop «3Be3aa/TpeyrobHuK-11»

I') TparchopmaTop CO CXEMOU «OTKPLITOTO TPEYTOJIbHUKA»

27. Kakoti TpaHcdopMaTop COCTOUT U3 IBYX TIOC/I€[0BAaTETLHO COeAMHEHHBIX 0THO(Aa3HBIX
A) Tpanchopmarop Ckotra

b) TpanchopmaTop «3Be3a/TpeyroibHuK-11»

B) TpanchopmaTop co cXeMOM «OTKPBITOI'0 TPEYTOJIbHUKA»




28. Cxema CKOTTa NpUMeHsIeTCs:
A) B Poccun
b) B [Tosblrie
B) B fAnonun

29. OcHOBHOe Ha3HaveHWe MocTa ceKLuoHrpoBanus [1C?

A) yMeHblIIeHHe HarpeBa IIPOBOZIOB KOHTAKTHOM TTOABECKU

b) ynyulieHre yc/ioBUi 3aIIMThI OT TOKOB KOPOTKOI'O 3aMbIKaHUS

B) nozanepxuBaHne He0OXOAYMOro YPOBHS HaNpsDKeHUs B CepeAiiHe MeXKITOZACTaHLIMOHHON 30HbI

30. st mpeobpa3oBaHus OFIHOW CUCTEMbI [IEPEMEHHOT0 TOKA (TIEPBUYHOL) B IPYTYIO CUCTEMY [T€PEMEHHOT0 TOKA (BTOPUUHYHO)
WCTIOJB3YIOT

A) BeITIpAMUTENN

B) unBepTOpHI

B) peakTopsl

I') TpancdopmaTopsl

31. Kakoii TpaHchopMaTop COCTOUT U3 [BYX I10C/I€/I0BaTeIbHO COeJUHEHHBIX OAHO(A3HBIX
A) Tpancdopmatop CkoTTa

b) TpanchopmaTop «3Be3aa/TpeyroibHuK-11»

B) TparchopmMaTop CO CXeMOU «OTKPHITOTO TPeyTOIbHUKA»

32. Lenecoobpa3Ho M UCMOJIb30BATh Ha TATOBOM MO/CTAHLIMK TIOCTOSTHHOTO TOKa Tpancdopmartop TATHXXY-40000/110 ¢
HOMMHA/IbHBIMU HanpsbKeHUsIMu 06MoTok 115/38,5/27,5 kB?

A) a

b) Het

B) Tonbko B ciiyyae upe3BbIYalHONM CUTYaLUA

33. YcsioBusME BK/TIOUEHHUS TPEX(a3HBIX TPAaHCGHOPMATOPOB Ha Mapaslyie/lbHYI0 PaboTy SIB/ISFOTCS:

A) paBeHCTBO TIepBUYHBIX U BTOPUYHBIX HAIPSUKEHUH, PaBEHCTBO HalpsDKeHUH KOPOTKOTO 3aMbIKaHWsI, OIMHAKOBAs IPyIIa
coeJVHeHHs1 0OMOTOK, OT/IMYMeE 0 MOIIJHOCTH He Ooee ueM B 3 pasa

B) paBeHCTBO MEPBUYHBIX HAMpPSHKEHUH, PAaBEHCTBO HAMPSPKEHUH X0I0CTOTO X0/1a, OIMHAKOBasi TPYyTINa CoeJUHEHHs] 0OMOTOK,
OT/IMUMe 110 MOIL{HOCTH He OoJjiee yeM B 2 pasa

B) paBeHCTBO NepBHUUHBIX U BTOPUUHBIX HaMpsUKeHUH, PaBEHCTBO HalPsDKEHUHM KOPOTKOTIO 3aMbIKaHUsI, OIMHAKOBEI BeC 00MOTOK,
OT/INUMe 110 MOILJHOCTH He 6oJiee yeM B 3 pasa

34. OcHOBHO# 3afiaueii X03sHCTBa 3/1eKTPOCHAOKEHUSI SIB/ISIETCS

A) rapaHTHpPOBaHHOEe 3HeproobecrieyeHre CTOPOHHUX TIOTpeOUTeNei

B) rapanTupoBaHHOe 3HeproobecrieyeHre BOK3a/I0B U MPOUMX CTAHLMOHHBIX COOPY>KEHHUH
B) rapaHTHpOBaHHOe 3HeproobecreyeHyre IIepeBO30YHOTO IpoLiecca

35. B cucreme nepemeHHOro Toka 94 kB ucnons3yrorcs
A) cymmupytoliyie TpaHChOpMaTOpkI

b) cumMeTpupytomuye TpaHcopMaTophI

B) crnaxuBaromue TpanchopMaTophl

IIK-1.2: Bwinoausem pacuemvi OCHOBHbIX napamempos cucmemvl | OOyYaIOUIMIACA 3HACT: TEXHUYCCKUE XAPAKTEPUCTHKH U
9NEKMPOCHADIICEHUSL 8bICOKOCKOPOCHHBIX MAZUCMPATieli KOHCTPYKTUBHBIC OCOOCHHOCTH 000PYI0BaHUS KOHTAKTHOU
CETH BEICOKOCKOPOCTHBIX MarHCTPaJeH

36. UTo moHMMaeTcs1 10/, oripefie/ieHueM BbICOKOCKOPOCTHOE MacCa)KUpCKoe ABMKeHre?

A) [IBr>KeHue NMacCa’)kKUPCKUX M0e3/10B CO CKOPOCTAMH CBbiile 200km/4u

b) BrigenenHas MMHus, 10 KOTOPOM OCYILeCTBISIeTCS] BBICOKOCKOPOCTHOE JIBH)KEeHHe MacCa)KMPCKUX 110e3/10B

B) [IBm>keHHe MacCa’>KUPCKUX MOe37j0B CO CKOpocTsiMU o 200Kkm/u

I') JKene3Ho#OpOXKHAs! JIMHKS, HA KOTOPOW 110 BCEH ee [JINHEe WM Ha OTZe/IbHBIX yuacTKaxX 00palljatoTcs MacCaKUPCKUe Moe3za C
MaKCUMaJTbHbIMK CKOpOCTsiMU Gosiee 91km/u

37. Ha KakoM 13 Mepeurc/ieHHbIX Y4aCTKOB peari30BaHO CKOPOCTHOoe JBiKeHue Ha ceTh OAO «PXKI»?
A) Tonbko Ha yuactke MockBa-CaHkT-ITeTepOypr

b) Tonbko Ha yuactke MockBa-Hwkuuit HoBropog,

B) TosbKO Ha yuacTke CaHKT-ITetepbypr-BycioBckas

I') Ha BCcex mepeurcIeHHbIX yuyacTKax

38. Kakast cucTeMa TArOBOTO 371eKTPOCHA0KeHUsI IPUMEHSIETCS] HAa YU4acTKe CO CKOPOCTHBIM ZiBkeHHeM CaHKT-IleTepOypr-
Mocksa?

A) 25kB

b) 2X25kB

B) 3xB

I') 15kB.

39. Kakoe [J0/DKHO OBITh HarpsbkeHHe Ha TokorpreMHUKe DIIC MOCTOSTHHOTO TOKa MPY OpraHM3al[ii CKOPOCTHOTO JIBYPKEHHUS?
A) He Hike 2900B
b) He ke 2800B
B) He Hmke 2700B




I') He Hike 2600B

40. Kakue MepOTIpUATHUA MOXKHO TIPUMEHUTH /I YCHUIeHWS CHUCTEeMBI TATOBOI'O 3ﬂ€KTpOCHa6)KEHI/IH?

A) Ycranoska ITTTH

b) YcuneHnue KOHTaKTHOM ceTH, yCTaHOBKA IIOCTa CEKLMOHUPOBaHMUS U MHKTA Napaslle/IbHOTO HalpsyKeHNs

B) YcraHOBKa AOMOMHUTEBHBIX TATOBBIX MOACTaHIUN
I') Bce nepeuriciieHHbIe MEPOTIPUSTHS

2.2 Tunosble 3a1aHNUA 1JIs1 OEHKH HABBIKOBOI0 00Pa30BaTEJILHOIO pe3y/ibTaTa

KOIL W HAMMCHOBAHUC MHAUKATOPa JOCTHXXCHUSA KOMIICTCHIIUMH

O0pa3oBaTeIbHbIN Pe3YJIbTAT

1IK-3.3: Ananuzupyem pabomy cucmemvi mse08020
INEKMPOCHADICEHUS 8 HOPMATLHOM U ABAPUUHOM PENCUMAX

OOy4JaroHiics yMeeT: MPOU3BOIUTh PACUET CUCTEMBI TATOBOIO
ANIEKTPOCHA0KEHUS, OIPEACIISITh IOTEPU JHSPTUH U TaJICHHUE

Halps>)KCHUS B TSATOBOI CCTH,; pa3pa6aTLIBaT}, MEPOIIpUATHA 11O
YCUJIICHHUIO TSATOBOM CCTH,; BBIIIOJHATH TATIOBBIC PACUYCTHI

WX R LD =

BrinonHuTh pacueT pacu€r ceueHus MOABECKH, 3Hasi MAPKUPOBKY U KOJIMUYECTBO MPOBOJOB

BrinonHuTh pacueT cConpoOTUBICHHSI KOHTAKTHOM MOABECKH, 3HAsI MAPKUPOBKY U KOJMYECTBO IPOBOJIOB

BrinonHuTE NPOBEPOYHBIN pacyeT KOHTAKTHOM MOJBECKU MO JOIMYCTUMOMY TOKY Harpy3ku

PaccuuTaTh TOK B KOHTAaKTHOM CETH 7S 33JaHHOM MTHOBEHHOM CXEMBI Harpy30kK

PaccuuTath notepu 3HEpruM B NpOBOJaX KOHTAKTHOM CETH AJIs 3aJaHHOM MIHOBEHHOM CXEMBbI Harpy30K

HaiiTu nanenue HanpsKeHUs B TATOBOW CETH U1 3aJaHHOM MTHOBEHHOW CXEMbI HArPY30K

BrBINOMHUTE TATOBBIE pacdeThl sl 33/IaHHOTO YYacTKa, UCIIOJIb3YS MPOrpaMMHBIN koMiieke pacueta CTO

Haiitu pasnoxeHHbIi TATOBBINH TOK OTHOCUTENIBHO PACUETHOW TATOBOM MOJICTAHILIMU 10 PE3YJIbTaTaM TATOBBIX PACUETOB
Hpe,HHO)KI/ITI) MEPOIIPUATHA 110 YCUJIICHUIO CUCTEMBI TATOBOT'O 3J'I6KTpOCHa6)KeHI/IH JJIA IpOoITyCKa Moe3/10B MOBBIIIIEHHOMN
MAacchl JUIsl 33JaHHOTO yJacTKa

IIK-3.3:

3JleKmpOCHa6JIC€HMﬂ 6 HOpMAJTbHOM U a@apuﬁHOM pearcumax

OOyuaromuiicsi BlajeeT: METOJUKaMU pacyera, BbIOOpa U
NIPOBEPKH  KOHTaKTHOW TOABECKH;  CHEIMATHN3MPOBAHHBIMHU
IIPOrpaMMaMH I10 pacyeTy CUCTEMBI TATOBOTO 3JIEKTPOCHAOKECHUS

Ananuzupyem  pabomy — cucmemvl  Ms208020

10.
11.

12.
13.

BprInomHUTE pacyeT NpoImyCcKHOM CIOCOOHOCTH 331aHHOTO y4YacTKa, UCIIOJIb3Ysl IPOrpaMMHBIH KoMIutekc pacyera CTO
[IpousBecTy NPOBEPOYHBIN pacdeT KOHTAKTHOM IOJBECKHM 33JaHHOTO y4YacTKa, WCIIONb3Yys HPOIpPaMMHBIN KOMILIEKC
pacuera CTO

IIpousBecTr pacueT 1 BEIOOP KOHTAKTHOM MOABECKH 10 PE3yJIbTaTaM TSATOBBIX PACYETOB

[TpousBecTr pacueT KOHTAKTHOW IOABECKH Ha HATPEB 10 3aJaHHOMY Tpa()uKy TOKOB HArpy3KH

IIK-8.2:

0bopyoosanus,
NPOEKMUPOBAHUU CUCTEM IILEKMPOCHADICEHUS

Buinonusiem  pacuemwi, 6vi60p u  nposepky | OOydarommicsi yMeeT: MPOU3BOANUTH PACUET CHUCTEMBI TSATOBOTO
cocmagnaem — cxemvl  00beKmMO8  npu | MEKTPOCHAOKEHUS, ONPEAETATh PACCTOSHHE MEXIY TSATOBBIMU
MOJICTAaHLIMSIMK, MOIIHOCTh TATOBBIX TIOJICTAHIMH, HArpy3Kd
OCHOBHOTO 00OPYJOBaHUS TATOBBIX MOJACTAHLNHN; PACCUUTHIBAThH
pacxo 3JIEKTPOIHEPIUU

14. Paccuurtarh paccTOSIHHME MEXAy TSATOBBIMU TOJCTAHIMSIMH U BBIMOJIHUTH UX PACCTaHOBKY Ha 3aJaHHOM Yy4yacTKe IO
pe3ynbTaTaM TITOBBIX PacyeTOB
15. Paccuurtarh Harpy3Ky TACOBBIX MOJACTAHIIUH JIJIsl PEXKUMOB: HOPMAJIbHBIH, MOBBIILIEHHOW HMHTEHCUBHOCTH U TIOCIIE OKHA IIPU
M3BECTHBIX CPEIHHUX TOKaX HArpy3KH
16. PaccuuTtarh TOKM Harpy3KH TSATOBBIX MOJACTAHLIMN I 3aJaHHOM MTHOBEHHOH CXEMBbI Harpy30K
17. PaccuuTarh MOIIHOCTb Harpy3KH TATOBBIX MOACTAHLUUMN AJISl 3aJaHHOX MIHOBEHHOM CXEMBbl HAarpy30K
18. PaccumraTh pacxon AIEKTPOIHEPTUH, 3aTPAYNBACMBIil Ha MPOITYCK IOE310B O 3aJaHHBIM YYacTKy U rpaduKy IBHKCHUS,
WCTIONB3YS MPOTrpaMMHBIN KoMIuteke pacyera CTO
19. CocTaBUTh BEKTOPHYIO JHarpaMMy Harpy3oK TSIroBoro tpancdopmaropa B cucreme 27.5kB
IIK-8.2:  Bwinoansem  pacuemsi, 6vloop u npogepky | OOydaromuiicss BiameeT: METOAWKAMH pacdera, BeIOOpa U
obopydosanus,  cocmasiiem — cxemvl — 00beKmMo8  npu | MPOBEPKH TpaHcpopMaTOpOB; CTIEIUATN3UPOBAHHBIMHU
NPOSKMUPOSAHUL CUCTEM DJIeKMPOCHADINCCHUSL MPOrpaMMaMH I10 PACUETY CUCTEMBI TATOBOTO JICKTPOCHAOKECHHS

20. PaccuuraTh pacxojl DJIEKTPOIHEPIHH, 32aTPAYMBAEMBbIil Ha MPOMYCK MOE3/I0B 110 3aJaHHBIM YYaCTKY U rpadUKy ABHKCHUS,
UCTIONB3Ys MPOrpaMMHBIN KoMIuTeke pacyera CTO
21. BeiOpats TpanchopmaTop A TATOBOI MOJCTAHLIMK MO Pe3yJIbTaTaM TATOBBIX PacueToB
22. IIpoBeputs TpaHcdopMaTop Ha HarpeB, 3Hask TATOBYIO U PaiOHHYIO Harpy3Ky IOJICTaHIINU
23. Tlpoussectu pacuet Meponpuatuil no ycuienuo CTD 3agaHHOrO yyacTka, UCHOIb3Ys MPOrpaMMHBII KOMILIEKC pacdyera
CT3
I1K-3.3: Ananusupyem pabomy cucmemul msaz068020 OOyuaronuiics: yMeeT: MPOU3BOIUTH PACUET CHCTEMBI TSTOBOTO

3ﬂeKmp00Ha6:)fceHuﬂ 6 HOPpMATbHOM U aeapuﬁHOM peastcumax

3J'IeKTpOCHa6)KGHI/I$I, OIPEACIIATh IIOTEPU SHEPIrUn U MaJICHNUC
HAPs’)KCHUA B TSATOBOI CCTH; paSpa6aTBIBaTL MEPOIpUATHA 11O
YCHIICHHUIO TSATOBOM CCTH,; BBIIIOJHATH TATOBBIC PACUYCThI

24. PaccumrtaTh I y9acTKa W 3aJaHHOTO TpajuKa ABIKCHHS IIOTCPH B OOOPYNOBAaHWM TSATOBOW CETH, HCIIONB3YS
MIPOTPaMMHBIH KoMInIekc pacdera CTI

25. BBIMOTHUTH aHATIN3 TTOTEPH IEKTPOIHEPTHH MO pe3ynbraTaM pacdera CTD

26. BriOpaTh MepoNpHATHS, HAlpaBICHHBIC HA CHIDKCHHE MOTEPh JIEKTPOIHEPTHH B TATOBOW ceTH, 3Hasg mapamerpsl CTO
3aJJaHHOTO Y4acTKa

27.

PaccuuTath 3ajaHHBIC MEPOIPUATHSI, HANIPABJICHHBIC HA CHUKCHUE MOTEPh JIEKTPOIHEPTUU B TSATOBOM CETU 33JaHHOTO
y4acTKa, UCIMOJIb3Ysl MPOrpaMMHBIM koMiuieke pacyeta CTO




1IK-3.3: Ananuzupyem pabomy cucmemvi mse08020 OOyyaromuiics BIaeeT: METOAUKAMU pacyueTa, Bhioopa u

INEKMPOCHADICEHUS 8 HOPMATLHOM U ABAPUUHOM PENCUMAX MPOBEPKH KOHTAKTHOW MOJIBECKH; CIICIIHATH3UPOBAHHBIMU
MPOTpaMMaMHU TI0 PACUETy CHCTEMBI TSITOBOTO
AIIEKTPOCHAOKEHH S

28. BHIMOTHNUTH aHATIM3 PAcX0/1a IEKTPOIHEPTUH 10 TATOBOU ITOCTAHIINN, 3Has rpadyK ee Harpy3Ku

29. BBHIMOMHHUTH aHAINM3 pacxoja 3JICKTPOIHEPTHH TI0 YYACTKY JKEIE3HOW MJOpOTH, MOJyYEHHbIE IO pe3yJibTaTaM
MMHTAIMOHHOTO MOJICTUPOBAHUS

30. OnpenenuTh yOEIbHBIA PacxXo MIEKTPOIHEPTHUH Ha BBIIIOIHEHHUE TTOE3IHON pabOoTHI 110 3aJaHHOMY YYaCTKY, UCIIONIB3YS
PE3yNbTaThl IMUTALMOHHOTO MOAEIHPOBAHUS

1IK-1.2. Bvinonusiem pacuenbul OCHOBHbIX NAPAMEMPOS OO0yuaronuiicss ymeeT: BRIOUPATh M aHAIN3UPOBATh TEXHUIECKHE

cucmemvl INEKMPOCHADIHCEHUSA BbICOKOCKOPOCHHBIX XapaKTePUCTUKU ¥ KOHCTPYKTUBHBIE OCOOCHHOCTH

Mazucmparneii 000py10BaHNS KOHTAKTHOU CETH BHICOKOCKOPOCTHBIX
MarucTpaiein

31. BBINOJIHUTE TATOBBIC PACUEThI IS [TOE3/I0B PA3INYHOTO THIIA, BKIIOYAsi CKOPOCTHBIEC IOE3/1a U 1M0e3/1a MOBBIIICHHON MacChI.
32. CMmoaenupoBath rpaduK IBUKCHUS MOC3I0B ISl TPEX PEKUMOB:

-TPY30BBIC, MACCAKUPCKUE, IPUTOPOIHEIC;

-TPY30BBIC, MACCAKUPCKUE, IPUTOPOTHBIC, CKOPOCTHBIE,

-Tpy30BbI€, MACCAKUPCKUE, IPUTOPOIHBIE, TOE3/1a TIOBBIIIIEHHOW MaCChI.

33.3Has CynecTBYIOUI rpaduK ABHKEHUS MOE3/10B, CHOPMUPOBATH TEXHUIECKUE YCIOBUS, MPEIbSIBIIEMbIEe K KOHTAKTHOW CETH
[IPU OPraHU3AIUU CKOPOCTHOTO M BEICOKOCKOPOCTHOTO JIBHIKCHUSI.

IIK-1.2. Boinonnsem pacuemvl OCHOBHbIX NAPAMEMPO8 OO0yyJaronuiics BIaeeT: METOI0JIOTHEH BEIOOpa OCHOBHBIX

cucmembl 2eKMPOCHAOICEHUS BbICOKOCKOPOCHHBIX TEXHHMUYECKHUX XapaKTEPUCTUK M KOHCTPYKTHBHBIX OCOOEHHOCTEH

mazucmpaneu 000pyI0BaHUSI KOHTAKTHOHW CETH BEICOKOCKOPOCTHBIX
MarucTpaiei

34. BRINOTHUTH MOACTHPOBAHNE PAOOTHI CUCTEMBI TATOBOTO JIEKTPOCHA0KEHNUS 7S Tpa)UKOB IBUKCHUS:

-TPY30BBI€, MACCAKUPCKUE, IPUTOPOIHEIE;

-TPY30BBI€, MACCAKUPCKUE, IPUTOPOIHBIE, CKOPOCTHEIE,

-TPY30BBI€, MACCAXKUPCKUE, IPUTOPOTHBIE, [T0€3/1a TIOBBIIIICHHON MacChI.

35. CocraButh rpaduK JIEKTPUUECKOI HAarpy3Ky pacyeTHOH TATOBOM MOACTaHLIUY JJISl Pa3IMYHbIX TPaUKOB ABHIKEHHS U
MIPOBECTH aHAJIN3 TOJyYSHHBIX I'Pa(UKOB MIEKTPUUECKUX HArpy30K C UCIOJIb30BaHNEM KOAPPUIMEHTOB Kpin, Kmax ¥ T.11.

2.3. IlepeyeHp BONPOCOB JUIsl TOATOTOBKH OOYYAIOUIMXCS K TPOMEXKYTOYHOM aTTeCTaluu

Bompocsl k 3auery
1. Cucrtemsbl TAroBOro 3JEKTPOCHAOKEHUS KEJIE3HBIX JI0POI, METPOMOJIUTEHOB M JPYTHX BHJIOB
INEKTPUYECKOT0 TPAHCIIOPTa

2. CtpyKTypa 3JIeKTPOCHAOKEHUS KEJIC3HOUN TI0POTH

3. Cuctemsl TATOBOTO 3JIEKTPOCHA0KEHHUS KEIE3HBIX IOPOT

4. Cucrema TITOBOTO JICKTPOCHAOKEHUS TTOCTOSTHHOT'O TOKA HanpshkeHneM 3 kB

5. Cucrtema TSATOBOTO 3JEKTPOCHAOXKEHHUs OJHO(A3ZHOTO MEPEeMEHHOr0 TOKa HampspkeHueMm 25 kB,
ygactoton 500y

6. Cxema BHEIIHETO 3JIEKTPOCHAOXKEHUS TSITOBBIX IMOACTAHIUN JUISI CHUCTEM DJIEKTPHUYECKON TATH

MOCTOSTHHOTO M TIEPEMEHHOT0 TOKa

7. CxeMbl IPUCOETMHEHUS TSATOBBIX MOJCTAHIIMMA K TUHUSAM dJIEKTpoIiepe1aun

8. OCOOEHHOCTH CXEM MHUTaHUS TATOBOM CETH OJHO(A3HOTO TOKA MPOMBIIIJICHHON YaCTOTHI

9. CxeMmbl NOIKIIOYEHHS TPYIIIHI TATOBBIX MOACTAHLIMN K JMHUU AJIEKTporepeaay

10. TpexnpoBoiHasi CUCTEMA TATOBOI'O AJIEKTPOCHAOKEHUSI IEPEMEHHOIO  TOKa

11. CxeMbl nUTaHUSI KOHTAKTHOU CETU

12. CThIKOBaHHUE YYaCTKOB C Pa3JIMYHBIM HANPsHKEHUEM B TATOBOM CETH WM C PA3IUYHBIMU CUCTEMaMU
TOKa

13. 3apyOexHbIe CUCTEMBI TATOBOTO JIEKTPOCHAOKEHHS

14. Cuctembl 1IeKTPOCHA0KEHHSI METPOIIOJIUTEHA U IPYTHX BUIOB 3JIEKTPUUECKOTO TPAaHCTIOPTa

15. DnexTpocHaOkeHNE HETATOBBIX MOTpeOHUTENeH

16. DnexkTpuyecKkue XapakKTEPUCTUKU AIEMEHTOB CHCTEMBI TSTOBOTO JIEKTPOCHAOKEHUS

17. TsAroBBIE PEIBHCOBBIC LIETIH

18. ConpoTuBII€HHE TATOBOM CETH MOCTOSIHHOIO TOKA

19. ConpoTHBIIEHNE TATOBOI CETH NEPEMEHHOTO TOKA

20. Mopenb npoTeKaHus TOKa [0 PebcaM U 3eMIIe

21. [lonHOE COMPOTUBIIEHUE OTACIBHBIX KOHTYPOB TSATOBOM CETU NMEPEMEHHOTO TOKA

22. IlomHOE pacyeTHOE COMPOTUBIICHHUE TATOBOM CETH
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30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.

41

57.

58.
59.
60.
. Cratuctrueckue pacuersl Ha OBM
62.
63.
64.
65.
66.

61

67.
68.
69.
70.
71.
72.
73.

. CocTaBHOE 1 DKBUBAJIEHTHOE IPUBEIEHHOE CONPOTUBIICHUE TATOBOM cETU
24.
25.
26.
27.
28.
29.

Bo3zaeiicTBue 01y ) aar0nmx TOKOB Ha METAJUTHUECKHUE TI0/I3EMHBIE COOPYKEHUSI.

YMeHbIeHue 01y 1al01uX TOKOB

3amuTa NoA3€MHBIX COOPYKEHHM

Brusinue Toka yTeuku U3 peiabcoB Ha OMOPHI M PyHIAMEHTH KOHTAKTHON CETH

KauecTBO 31€KTprUEeCKOM SHEPTUU U €Tr0 OKa3aTean

BrnusHue wu3MeHeHMI HampspKEHUS Ha paboOTy JIIEKTPUYECKUX JIOKOMOTHBOB M TPOMYCKHYIO
CIOCOOHOCTH y4YacTKa JKeJIe3HOU TOPOTH

Brnusinue n3aMeHeHus: HanpsHKEHUs Ha paboTy ANEKTPUIECKUX JOKOMOTHBOB

KauecTBO 3n€KTprUeCKOM SHEPTUU U €Tr0 OKa3aTeau

HecumMmeTpust TOKOB ¥ HaIIpsHKEHU B CUCTEME DJIEKTPOCHAOKEHUS

3aKOHBI paclpeiesIeHUs YUcia Moe3/10B

[IpuHuun Meroaa pacueTra ¢ y4eTOM HEPAaBHOMEPHOCTH JABUKEHUS TTOE€3710B

Cpennue 3HaUCHUS PACYETHBIX TTOKA3aTeNIed CUCTEMBI TATOBOTO SJIEKTPOCHAOKEHUS

[TyTH coBepiIEHCTBOBAHHS CUCTEM TATOBOTO YJIEKTPOCHAOKEHUS ANEKTPUUECKUX KEIE3HBIX IOPOT
BriHyX)aeHHBIE PEKUMBI CUCTEMBI TATOBOTO 3JIEKTPOCHAOKECHUS

[TyTH S5KOHOMHHM STEKTPUYECKON SHEPTUU B CUCTEME TATOBOTO 3JIEKTPOCHAOKEHUS

[ToTepu >neKTpUYECKON SHEPTUH B CUCTEME TITOBOTO AJIEKTPOCHAOKEHUS

OO01mas CTpyKTypa pacxoI0B dJIEKTPUIECKON IHEPTHH B CUCTEME TSATOBOTO 3JIEKTPOCHAOKEHUS

. OKOHOMHYECKHE PacU€Thl CHCTEMBI TATOBOI'O AIEKTPOCHAOKEHUS
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.

[IpomyckHast CHOCOOHOCTh y4acTKa >KeJIe3HBIX J0POr

Pacuer 5KOHOMHYECKOI'0 CCUEHMST KOHTAKTHOM IOABECKH

Br100p THITa MOHU3HUTENBHOTO TpaHchopMaTopa

Pacuetr MOITHOCTH TATOBOM MOACTAHIUN

Br100p BapuaHTa pa3MeIeHusl TSATOBBIX IMOICTaHITUN

DNEKTPUUECKHUE PACUETHI CUCTEMBI TATOBOTO 3JIEKTPOCHAOKEHUS

[TpuHIUTIBI, HICXOAHBIC JAHHBIC U MOPSAAO0K MPOSKTHPOBAHUS CHCTEM TITOBOTO AJICKTPOCHAOKEHUS
[TpuHIIIT METOIOB pacyeTa 1Mo 3aJaHHOMY Tpa(UKy JBUKCHUS TOS3/I0B

[IpyHIIMTIBI pacyeTa MTHOBEHHBIX CXEM

Mertoapbl pacueTa CUCTEMBI TATOBOTO JIEKTPOCHAOKEHUS

HecummeTpust HanpsoKeHHsI B CUCTEMAX 3JIEKTPOCHAOKESHUS

HecummeTpus TOKOB Tpexdas3HOil cuCTeMbl, MUTAIOIIEH HECKOJIBKO OJJHO(A3HBIX HarPy30K
HecummeTpuisi TOKOB OJTHOM TATOBOM MOJCTAHIIMKI

HecumMeTpust TOKOB ¥ HAIIPSHKCHUN B CUCTEME DJICKTPOCHAOKEHUS

[IpyHIIMTT METOJIOB pacyeTa Mo CPEAHUM pasMepaM JIBHXKEHUS MOE370B

Bompocs! k 3k3aMeny
MareMaTHuecKue MOJIENH, TPOrpaMMHBIE CPEACTBA pacueTa ¥ MOJECIUPOBAHUS PAOOTHI CHCTEMBI
TSTOBOTO JIEKTPOCHAOKECHUS
[IporpaMMHbIE KOMILIEKCHI 110 pacyeTy OCHOBHBIX napamerpoB CTO na OBM.
Pacuer 4nCcIOBBIX XapaKTEPUCTHK MAapaMETPOB CUCTEM 3JIEKTPOCHAOKEHHUS
ANTOPUTM CTAaTUCTHUECKOM 00pabOTKU PE3yIbTaTOB pacyeTa MTHOBEHHBIX CXEM

[Tporpamma Mozenu rpaduka ABHKEHUS TTOE3/I0B

CxeMmbl 3aMeIeHUs] OCHOBHBIX YCTPONCTB 3JIEKTPOCHA0KEHUS

Monens B3auMOICHCTBUS JIEKTPOTIOBUKHOTO COCTaBa U CUCTEMBI TATOBOTO 3JIEKTPOCHAOKEHUS
Metoxa ¢popMHUpOBaHHUs BEpOATHOCTHOTO rpaduka ABrkeHus Ha OBM

MonenupoBanue rpaduka ABMKeHHs Ha DBM - kak OCHOBa WMHUTAIIMOHHOTO MOJICIIMPOBAHUS
CUCTEM TATOBOI0 AJNEKTPOCHAOKEHUS

OcHOBHBIE 3TaIbl PEHICHHS 33/1a4 TATOBOTO AJIEKTpocHabkeHuss Ha DBM

3amaun u pemaeMpie pu moMoi IBM B 001aCTH TATOBOTO 3JIEKTPOCHAOKESHUS

Hcnonbs3oBanue cpesicTB COBPEMEHHOW BBIYUCIUTENbHOM TEXHUKHU B CTD 31IEKTPUUYECKUX KETE3HBIX
Yeunenuss CTD s npomycka noe310B MOBBIIIEHHOW MacChl U JJIMHBI

Pacuer ToxoB kopoTkoro 3ambikanus (K3)

Pacuer npormyckHO# crTOCOOHOCTH U UMUTAIIMOHHON MOJIETTH

MeTtonuka Bei6opa obopynosanust CTD



74. PacueT aBapHifHBIX U BBIHYXKJICHHBIX CUCTEM DJIEKTPOCHAOKEHUSI B UMUTAIIMOHHOM MO/IETTN

75. PacyeT B KOMIUJIEKCHBIX YHCIIaX

76. PacueT cuCTEMBI TSTOBOTO JIEKTPOCHAOKEHUS IEPEMEHHOTO TOKa

77. Pacuet cucteMbl TSIroBoro aiekrTpocHadxenus (CTD) mocTosiHHOro Toka

78. DnekTpudeckuil pacyet Ha 6a3e UMUTALIMOHHON MOJIEIH

79. TATOBBIN pacyeT B UMUTAITMOHHOM MOJIEIIH.

80. CucteMbl TATOBOTO DIEKTPOCHAOKEHUS JKEJIE3HBIX JIOPOT, METPOIMOIUTEHOB M JPYTHMX BHUIOB
IJEKTPUYECKOT0 TpaHCIIOpTa

81. CxeMbl MOAKIIOYEHHS TPYIIBI TATOBBIX MOACTAHIUI K JIMHUU dJIEKTpoIepeaay

82. OcOOEHHOCTH CXeM MHUTAHUS TATOBOM CETH OJHO(A3HOTO TOKA MIPOMBIIIJICHHON YaCTOTHI

83. CxeMbl MPUCOETMHEHUS TSITOBBIX MOJICTAHIINNA K TUHUSIM

84. CxeMa BHENIHETO SJIEKTPOCHAOXKEHHS TATOBBIX TOJCTAHIMM JJII CUCTEM DJIEKTPUUYECKOU TSTH
MOCTOSTHHOTO U TIEPEMEHHOTO TOKa

85. anekTponepenadn

86. Cuctema TATOBOTO 3JEKTPOCHAOXKEHHUs OJHO(A3ZHOTO MEPEeMEHHOr0 TOKa HampspkeHuem 25 kB,
yactotoi 50 I'x

87. CucTteMbl TSITOBOTO 3JEKTPOCHAOKEHHUS KENE3HBIX JOPOT

88. Cuctema TAroBOro J1eKTpOCHA0XKEHHsI IOCTOSHHOTO TOKA HamnpsbkeHueM 3 kB

89. CTpyKTypa 3JIeKTPOCHAOKEHHUS JKEIEe3HOU JOPOTH

90. TpexnpoBoHas CUCTEMA TATOBOI'0O AJIEKTPOCHAOKEHUSI IEPEMEHHOIO TOKa

91. TsroBsie peabCOBBIC LIETTH

92. DneKTpuYeCcKre XapaKTePUCTUKH SJIEMEHTOB CUCTEMBI TSTOBOT'O JIEKTPOCHAOKEHHUS

93. DneKTpocHAOKEHUE HETATOBBIX MOTPEOUTEIICH

94. 3apy0OexHbIe CUCTEMBI TSTOBOTO JIEKTPOCHAOKEHHS

95. CTpIKOBaHME YYaCTKOB C PAa3JIMYHBIM HANIPSDKEHUEM B TATOBOM CETU WIIH C Pa3IMUYHBIMHU CHUCTEMaMHU
TOKa

96. CxeMbl TUTaHUSI KOHTAKTHOW CETU

97. ConpoTHUBIICHHUE TSATOBOM CETH MOCTOSIHHOTO TOKa

98. BiusiHre TOKa YTEUKH U3 PENHCOB HAa OMOPHI U GyH/IAMEHThI KOHTAKTHOM CEeTH

99. 3amuTa MoA3EMHBIX COOPYKEHUN

100. Bo3zaeicTBue 01y Iar0NTMX TOKOB HA METAJUTMYECKUE TIO/I3EMHBIE COOPYIKEHUS

101. CocTaBHOE U 3KBUBAJIEHTHOE MPUBEICHHOE CONPOTHUBIIEHUE TATOBOM ceTH

102. VYMeHbIIeHHE OTYKIAIONIUX TOKOB

103. IlonmHOe pacueTHOE CONMPOTHUBIIEHUE TATOBOM ceTH

104. IlonHOE CONPOTUBIIEHUE OTAEIBHBIX KOHTYPOB TSATOBOW CETU MEPEMEHHOTO TOKA

105. Mogenb npoTekaHus TOKa 10 peabcaM U 3emiie

106. ConpoTuBlieHHE TATOBON CETU MEPEMEHHOIO TOKa

107. KadecTBO 3JIEKTpUUIECKON dHEPTrUU. B3anmMoaeiicTBHE CUCTEMBI TATOBOTO AJICKTPOCHAOKEHUS U
IMEKTPUYECKOTO MOABUKHOTO COCTABA

108. OcoOGeHHOCTH peKUMa HAMPSHKEHUS CHCTEMBI 3JICKTPOCHAOKEHUS

109. PerynupoBaHue HamnpspDKEHUS TPU  MOMOIIM €MKOCTHOW  KOMIIGHCAIlMM  WHJIYKTUBHOU
COCTABJISIOLIEN CONPOTUBIICHUS

110. PerynupoBaHue HanpsKEHUS TPU MMOMOIIHM MTOHMKAIOIIUX TpaHC(HOPMaTOPOB

111. PerynupoBaHHe HalpsHKEHUs HA TATOBBIX MOJICTAHIUAX

112. Hopwmsl HanpsbKeHUs B TATOBOM ceTH (TpeboBanus [1TD)

113. TIpomyckHasi cltoCOOHOCTh y4acTKa MEKIOICTAHIITHOHHOM 30HBI

114. BausHue pexxuMa HanpsHKEHUS Ha BpEMsI X0J1a MOe3/1a MO MEePEerony

115. BausHue u3MeHEHMs! HAIIPsLDKEHUS Ha padoTy 3JE€KTPUUECKUX JIOKOMOTHBOB

116. BiusHue W3MEHEHHMI HANpsHKEHUS HAa PabOTy JJICKTPHUYECKUX JIOKOMOTHBOB M TPOITYCKHYIO
CIIOCOOHOCTH y4acTKa JKeJI€3HOU Joporu

117. KadecTBO 2JIEKTPUUYECKON YHEPTUM U €O MOKa3aTeNN

118. OcHoOBHbIE HamnpaBi€HUS MO PEKOHCTPYKLUU U PA3BUTHUIO XO3SICTBA 3JIEKTPOCHAOXKEHMS IS
OpraHMU3aIi CKOPOCTHOTO M BHICOKOCKOPOCTHOTO JKEJI€3HOI0POKHOTO COOOIIIEHUSI.

119. Kak MeHseTcss MOITHOCTh Ha TATY MOE370B B 3aBUCHMOCTH OT BKJIIOYCHHS B TpadUK TBHKCHUS
CKOPOCTHBIX M BHICOKOCKOPOCTHBIX MO€3/10B?



120. Kak MmeHseTCsl MUHUMAaJbHBIA YPOBEHb HANpSIKEHUS B KOHTAaKTHOM CETH B 3aBHCHUMOCTH OT
BKJIIOUEHUS B TpauK JBUKEHHSI CKOPOCTHBIX U BBICOKOCKOPOCTHBIX IOE3/10B?

121. Kakue ocHOBHbIE MpoOJIEMBI B 00JacTH 3HEProoOecrneyeHus BO3HUKAIOT IMPH OpraHu3aluu
CKOPOCTHOTO U BBICOKOCKOPOCTHOTO JIBUKECHHUS?

122.  OcobenHocTu obecredeHnss TOKOCheMa MPU CKOPOCTHOM M BBICOKOCKOPOCTHOM MACCaXKUPCKOM
JIBUKEHHH T10E3/10B.

123. BeicokockopocTHast Maructpaib Mocksa - Cankr IlerepOypr, Mocksa - Huwxuuit HoBropoa.
[Toe3na «Cokomny, «Carcany, «AIIErpoy».

3agaHue AJ1s BBITIOJIHEHHS KyPCOBOTO MPOEKTA

Jlnst ydacTka MarucTpaidbHOM >KeNe3HOH oporu, 3leKTpuduuupyeMoil Ha MOCTOSIHHOM TOKE WIIU
onHO(pA3HOM TIEPEMEHHOM TOKE IPOMBIIIICHHOW YacTOTHl, B paMKaX KypCOBOTO TIPOEKTa HEOOXOIUMO
BBITIOJTHUTH CIIEAYIOIIEE:

1.1. OnpenenuTs MOIIHOCTD TATOBOM MOJICTAHIIUH.

1.2. IIpoBecTu poBepKY BHIOPAHHBIX TATOBBIX TPAHCPOPMATOPOB.

1.3. PaccuuTaTh 1uiomaasr CEUeHHs MPOBOJOB KOHTAKTHON CETH IS IBYX CXEM MUTAHUS.

1.4. IIpoBepuTh BEIOpaHHYIO IJIOLIAb CEYCHHSI POBOJOB KOHTAKTHOM CETH HA HarpeBaHHe.

1.5. IIpousBecTr YKOHOMUYECKOE CPaBHEHHUE ABYX CXEM MUTaHUSI KOHTAKTHBIX TOJIBECOK.

1.6. PaccuuTaTh notepu HanpsHKEHUS B TATOBOM CETH.

1.7. OnpenenuTs MeperoHHyIo MPOMYCKHYI0 CIOCOOHOCTh YYacTKa.

Ucxonubie nanHbIe:

Tun ygactka 1Oporu — r1aBHbIN XO/I.

Yucno nyrteit — 2.

[Tpodune myTH pacyeTHOro yyacTKa.

Tun penbcos — P75.

Tun nokomoTtuBa — 29C6 «CuHapay Uit y4acTKOB OCTOSIHHOrO Toka ¥ 29CS5K «Epmax» — 111 yuacTkoB
MEPEMEHHOTO TOKa.

HavanbHasi CKOpOCTh IBHXKEHUS M TEMIIEpaTypa HarpeBa:

Jutst Tpy30BbIX — 40 km/4, 500C;

Ju1st maccaxupcekux — 0 km/4, 200C.

HomuHnansHOE HampsiKeHUE Ha MIMHAX TATOBBIX MojcTaHuui — 27,5 kB (mepemennsii Tok), — 3,5 kB
(TTOCTOSIHHBIHN TOK).

Cxema COeIUHECHHsI KOHTAKTHBIX TIOJIBECOK MEXKIy COOOW Ha MeperoHe: mapajuielibHash Ha ydacTKax
MIOCTOSIHHOTO TOKa M Y3JI0Basi Ha y4acTKaX NePEeMEeHHOr0 TOKa.

-JICTHUHU IIEPUO
1 HHTCHCHUBHOCTH

0

YyacTtok CTO

JIBIDKCHUSA
U MEXKIIOE3THON HHTEPBAJI B YETHOM

Tsrosas moacrannus 3

MomHoCTS K.3., MB-A
norpebureneir, MB-A
HanpaBIeHUHW. MUH
HAODaBICHUW. MUH

Tsarosas noncrannuys 1

U MEXMOC3THON MHTEPBAJI B HCUETHOM

WHTCHCHUBHOCTHU NABHKCHUA, 9

Macca IIo€371a B Y€CTHOM HaIlpaBJICHUH, T

Uncno cyToK B BECEHHE
Macca moe3ia B HeYeTHOM HalpaBlICHUH, T

TpacdopmaTopHast MOIITHOCTb PAHOHHBIX
IIpoosKUTENBHOCTD IEPUOA OBBIILIEHHON

MuHuManbHbI
['py30I0TOK B HEUETHOM HarpasieHuy, 10° T.km/km
I'py30M0TOK B 4eTHOM HanpasieHuH, 10° T.km/km

Temneparypa B epHO/I MOBBIIICHHO

MuHUMaIBEHEL

Ilensa - HosooGpasuosoe | 2x25 kB | 754,9 | 794,9 | 729 | 7,7 | 205
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3. MeToan4eckne MaTepHaJIbl, ONpeaesiioIue Npouexypy 1 KpuTepuu OlleHUBAHUS
c()OpMHPOBAHHOCTH KOMIIETEHMI NPH NPOBeIeHNH NPOMEeKYTOYHOM aTTecTaluu

KpuTepuu (l)OpMHpOBaHI/Iﬂ OLICHOK ITO 0TBE€TAM HA BOINIPOCHI, BLIMOJHEHUIO TECTOBLIX 3aJaHui

- OIICHKa «OTJMYHO» BBICTABJIAECTCA OOydaroleMycCs, €CJIM KOJMYECTBO IPABWIBHBIX OTBETOB Ha
Bonpockl coctapiser 100 — 90% ot obmiero 00bEMa 3aJaHHBIX BOIIPOCOB;

- OLICHKA «XOPOII0» BHICTABIISIETCA 00YUaIOLIEMYCsl, €CIIU KOJMYECTBO MTPaBUIIbHBIX OTBETOB Ha BOIIPOCHI
— 89 —76% ot o0miero o6bEMa 3aJaHHBIX BOIIPOCOB;

- OIEHKA «YI0BJIETBOPHUTEIbHO» BBHICTABISIETCS OOYYaIOMIEMYCs, €CIH KOJHYECTBO MPABHIBHBIX
OTBETOB Ha TeCTOBbIe BONPOCH! —75—60 % oT o61ero oo6bEMa 3a1aHHBIX BOIPOCOB;

- OILICHKA «HEYI0BJIETBOPHUTEIbHO» BBICTABISIETCS OOYyYarOMIEMyCs, €CIH KOJWYECTBO IMPABHIHHBIX
oTBeToB — MeHee 60% ot ol1iero o0bEMa 3aJaHHBIX BOIIPOCOB.

Kputepun ¢popmMupoBaHusi OlleHOK MO pe3y/JbTATAM BbINOJHEHHUS 3aJaHUI

«OTAHYHO/324TEH0» — CTAaBUTCS 32 padOTY, BHIIIOJIHEHHYIO MOJHOCTHIO 0€3 OIMOO0K U HEA0YETOB.

«Xopouo/3a4TeH0» — CTaBUTCs 32 pabOTy, BBIIOIHEHHYIO ITOJHOCTHIO, HO NPU HAIMYUU B HEW He Ooee
OJTHOM Herpy0oii OIMOKYU U OJTHOTO HeoueTa, He 0oJiee TPEX HEJOUYECTOB.

«Y10BJIETBOPHUTEJIBHO/32a4TEH0» — CTABUTCS 32 PabOTy, €clii 00YYaIONIHIICs MPaBUIIHBHO BBIMTOJHHUI HE
MeHee 2/3 Bceil paboThl WK JOMyCTHI He OoJiee oJHOU rpy0oil ommOKu U ABYX HEIOUETOB, HE Oojee OIHOI
rpy0oii u omgHO# HerpyOoil omuOku, He Oojiee TpeX HErpyObIX OMIMOOK, OJHOW HErpyOoi OmMOKM W JBYX
HEJ/IOYETOB.

«HeynoBjieTBOpHUTEJbLHO/HE 3aYTE€HO» — CTAaBUTCSA 3a pabOTy, €CIM YHUCIO OMMOOK M HEJ0YETOB
MIPEBBICHIIO HOPMY JIJISl OLICHKH «YIOBJICTBOPHTEIBHOY» WM TPABUIIBHO BBITIOJHEHO MeHee 2/3 Bceit paboThI.

Buowvl owubox:

- 2pybOvle OwUOKU: He3HAHUe OCHOBHLIX NOHAMUL, NPABUN, HOPM, HE3HAHUEe NPUEMO8 peuleHUs 3a0ad;
OWUOKU, NOKA3bIBAIOWUE HENPABUTIbLHOE NOHUMAHUE YCA08USL NPEOTIOHCEHHO20 3A0AHUS.

- HezpyOble OUUOKU: HeMOUHOCMU (POPMYTUPOBOK, ONPedeleHUL, HePAYUOHATIbHBII 8b1O0P X00d peuleHUs.

- He0ouembl: HepayUOHAIbHbIE NPUEMbl BLINOIHEHUS 3A0AHUSL, OMOeTbHble NOSPEULHOCU 8 YOPMYIUPOBKe
86160008, HEOPEICHOE BLINOJIHEHUE 3A0AHUSL.

Kpurtepuu (popMHUpOBaHUs OL[EHOK I0 3alUTe KyPCOBOI'0 MPOeKTa

«O1muHo» (5 6a/IoB) — MOMYYarOT 0Oyyaromyecs, CaMOCTOSTe/IbHO BBITIOJTHUBIINE W O(OPMUBILITE
KypPCOBYIO paboTy B COOTBETCTBUH C MPEbSABISIEMBIMU TPEOOBAHUSIMHU, B KOTOPOM OTPa)Ke€HbI BCE HEOOXOZMMbIe
pe3y/bTaThl MPOBEJEHHBIX pacueToB 6e3 aprudMeTHUeCKUX OIMOOK, C/le/laHbl 0000IIArOIe BBIBO/bI, @ TAKXKe
IPaMOTHO OTBETHBIIIME Ha BCE BCTPEUHBIE BOMIPOCHI MPEIo/iaBaTelisl.

«Xopomo» (4 6anyma) — Mmosy4yaroT 00YyYarOIMecsi, CaMOCTOSITe/TbHO BBITIONIHUBILKE U O(QOPMUBILHE
KyPCOBYIO pabOTy B COOTBETCTBUH C MPEbSABISIEMBIMU TPEOOBAHUSIMU, B KOTOPOM OTPa)KeHbI BCE HEOOXOMMbIe
pe3y/bTaThl TIPOBE/IEHHBIX PAaCcyeToB, C/lefaHbl 0000IIarole BbIBOABL. [IpyU 3TOM TpH OTBETax Ha BOMPOCHI
TriperiofiaBaTesist 00y4JaroIuiics JOMyCTUI He 6oJiee 0HOM Irpy0Oo OITMOKY WK IBYX HErpyObIX OITMOOK.

«YpoBnerBoputenibHO» (3 0anna) — mosydaroT 00ydYarolrecsi, CaMOCTOSITeIbHO BBITIOJTHUBIINE U
odopMHUBIIIFE KypCOBYIO PabOTy B COOTBETCTBUM C TIPEBSAB/ISEMBIMA TPEOOBAHUSIMHM, B KOTOPOM OTPa’K€HbI
BCe HeOoOXOJUMble pe3y/bTaThl MPOBEAEHHBIX pPacueToOB, CjelaHbl 00oOIIarolie BbIBOZABL. [Ipy 3TOM MpHU
OTBETax Ha BOMPOCHI MperojaBaTesist 00yJarouics JOMyCTHI JBe-TpY rpyObie OIMOKK WIH UeThIpe HerpyObIx
OIINOOK.

«HeygoBnerBopurenibHo» (0 0anioB) — CTaBUTCA 3a KYpPCOBYIO paboOTy, ec/id UWC/IO OMMOOK U
HE/IOUeTOB MPEBBICHUIO HOPMY /IJIs OLIEHKHU «Y/I0OBJIETBOPUTE/ILHO», MO0 paboTa BBITIOJTHEHA 00yUaroIuMCs He
CaMOCTOSTETBHO.

Buzipl ormbok:

- TpyOble: HeyMeHue ciesiaTh 00001IatolHe BBIBO/[bI, OTCYTCTBUE 3HAHUN METO/IMK PACUETOB.

- HerpyOble: HETOUHOCTH B BBIBO/IaX, OIMMOKK B TMOCTPOEHUH CXeM U rpadUKoB, HapylleHWe TpebOoBaHUM
odopmieHus.

Kpurepun popmupoBanusi OieHOK MO 3a4eTy
«3a4TeHO0» — CTYAEHT NpHOOpen HEeOOXOAMMbIE YMEHHMS W HaBBIKHM, NPOJEMOHCTPHUPOBAT HAaBBIK



MIPAKTUYECKOr0 MPUMEHEHUS MOTYYEHHBIX 3HAHUH; TOMYCTHII OIIMOKU ¥ HETOYHOCTH.
«He 3a4TeHO» — CTYJIEHT JAEMOHCTPUPYET (PparMeHTapHbIE 3HAHUS H3Y4aeMOIo Kypca; OTCYTCTBYIOT
HE00XO/IMMBbIE YMEHUS U HaBBIKH, JIOMYIIEHbI IpyOble OIIMOKH.

Kpurtepuu popMupoBaHus OLIEHOK N0 3K3aMeHY

«O1au4Ho» (5 6a110B) — 00ydarOIIUICs IEMOHCTPUPYET 3HAHUE BCEX Pa3/AesIOB U3Y4aeMOM JUCIUIIUHBL:
coJiep>kaHue 0a30BBIX MOHATUN W (yHAAMEHTAIbHBIX MPOOTIEM; YMEHHE M3NaraTh MPOTPaMMHBIA MaTepuai C
JeMOHCTpanueil KOHKPETHBIX mpuMepoB. CBOOOJHOE BiaJeHHE MaTEpPHaJOM JOJDKHO XapaKTepPH30BaATHCS
JIOTUYECKOW SICHOCTHIO M UYETKUM BHJIEHHEM IyTeid NPUMEHEHHUs IMOJNyYeHHBIX 3HAHUW B MPAKTHYECKOU
NesITeTbHOCTH, YMEHHEM CBSI3aTh MaTepHal C APYTUMH OTPACIISIMH 3HAHUSI.

«Xopomo» (4 6anna) — o0yyarouuiicss AEMOHCTPUPYET 3HAHUS BCEX PA3AENOB U3y4aeMOU JUCIUILTHHBI:
coJepkaHre 0a30BbIX MOHATUH M (YHIAMEHTAIBHBIX Tpo0JeM; mpruodpen HeoOXOANMbIe YMEHHS M HaBBIKH,
OCBOMJI BOMIPOCHI MPAKTUYECKOTO MPUMEHEHUS MOTYYSHHBIX 3HAHUN, HE JOMYCTHI (PaKTUYECKUX OLIUOOK MpH
OTBETE, JOCTATOYHO IIOCJIEIOBATEIbHO M JIOTUYHO H3JIaraeT TEOPETUYECKUI MaTepuan, IOMycKas JIUIIb
HE3HAYUTeNbHbIC HApYIIEHUs IMOCJIEIOBATEIbHOCTH H3II0KEHHUS M HEKOTOpble HETOYHOCTH. Takum obOpazom
JIaHHAs! OLIEHKA BBICTABIISICTCS 3a MPABHIIBHBIN, HO HEJOCTATOYHO MOJHBIN OTBET.

«YoBJjieTBOpUTEJBHO» (3 0amra) — oOywaromuiicss AEMOHCTPUPYET 3HAHHE OCHOBHBIX pa3JieioB
IporpaMMbl HM3y4aeMOro Kypca: €ro 0a30BBIX MOHATHA M (yHIAMEHTAIbHBIX MpoOieM. OpHaKo 3HaHUE
OCHOBHBIX MpOoOJeM Kypca HE MOIKPEIUIAIOTCS KOHKPETHBIMU MPAKTUYECKHUMH MpUMEpamMH, HE MOIHOCTHIO
PacKpbITa CyIIHOCTh BOIPOCOB, OTBET HEAOCTATOYHO JIOTUYEH U HE BCET/A II0CIIE10BATENIEH, JOMYIIEHbI OIINOKU
Y HETOYHOCTH.

«HeynoBjerBoputeabHo» (0 0amioB) — BBICTABISETCS B TOM Cllydae, KOrJa OOYyYaroIIHiAcs
JIEMOHCTPHUPYET (hparMeHTapHble 3HAHUS OCHOBHBIX pa3/IelioB MPOrpaMMbl M3Yy4aeMoOro Kypca: ero 0a3oBBIX
NOHATUH U (QyHAAMEHTAIBHBIX TMpoOJeM. VY 9SK3aMEHyeMOro cia0o BBIpaKE€HAa CIIOCOOHOCTh K
CaMOCTOSITEIbHOMY aHAJIMTUYECKOMY MBIIIJICHUIO, HMMEIOTCS 3aTPyAHEHHS B M3JI0KEHHHM MaTepuana,
OTCYTCTBYIOT HEOOXO/IMMBIC YMEHUS M HABBIKH, JIOMYIIEHBI TPyObIe OMMOKHA U HE3HAHWE TEPMUHOJIOTHH, OTKa3
OTBEUYaTh Ha JOIMOJIHUTEIbHBIE BOMPOCHI, 3HAHHE KOTOPHIX HEOOXOIMMO MJisi TMOJIYYEeHHUS TOJOKHUTEIbHOM
OLIEHKH.



