[loKyMeHT NoAnucaH NpocToit 3NeKTPOHHOM NOAMUCHI0
NHbopmaumsa o Bnagenbue:

ONO: Taparnk Mak vy EIEPAJTIBHOE ATEHTCTBO KEJE3HOJIOPOKHOI'O TPAHCIIOPTA
ﬂo“*““%]fﬁ'ﬁ?&nm% FOCY/:[APCTBEHHOE BIOJUKETHOE OBPASOBATEJIBHOE YUPEXJIEHUE BBICILIEI'O OBPA3OBAHM S

Hara noar mﬁ% 1ili TOCYIAPCTBEHHBII YHUBEPCHTET IYTE{ COOBIEHMSD

YrnkanoHsfs
7708e3a47e66a8ee02711b298d7c78bd1e40bf88

YTBEPXJIEHA
YdeHbIM COBETOM YHUBEPCUTETA
(mpotokon ot 24.02.2026 Nel5)

DJIEKTPOCHADKEHHE KeJIE3HBIX I0POT

pabouas mporpamMma JUCHUIUTUHBI (MOJTYJIS )

Hamnpagsnenue noaroroeku 23.05.05 CUCTEMBI OBECITEUEHUA JIBMKEHU A TTOE3/1OB
HamnpaeienHOCTh (TIpoduis) DneKTpocHa0KeHHE JKEeJIE3HBIX JOpOT

Ksamuduxauus HHKeHep MmyTeil coolduieHust
®opma o0yueHns 3204Has
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JK3aMeH 4
3ayer 4
KypCOBOH NPOEKT 4
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— Uroro
Bun 3ansaruit VI PII

Jlexun 12 12 12 12
JlabopaTopHsie 4 4 4 4
[IpakTrueckue 8 8 8 8
KoHT. 4. Ha aTTecT. 2 2 2 2
KoHT. u. Ha artecT. B | 2,45 |2,45 |2,45 |2,45
nepuog OC
B Tom umcne B 81 81 81 81
dopme
MPaKT.IOATOTOBKH
Uroro ayn. 24 24 24 24
KonraktHast pabora | 28,45 | 28,45 | 28,45 | 28,45
Cam. pabora 249 1249 249 |[249
Yacsl Ha KOHTPOJb 10,55 | 10,55 | 10,55 | 10,55
Hroro 288 288 288 288
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Pabouas mporpamma oodpeHa Ha 3aceaHuu Kadeaphl
DJIeKTPOCHAGKEeHHE JKeJIe3HOI0POKHOI0 TPAHCIIOPTA

3aB. kadenpoit K.T.H., goueHT, JoOpeiauH EBrennii BuktopoBuu



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 CriocobeH BBITONHATH PaOOTHI 110 TEXHUUECKOMY OOCITYKUBAHUIO, TEKYIIEMY PEMOHTY, THaTHOCTUYECKHM HCIIBITAHISIM H
HU3MEPEHUAM NIaPaMETPOB YCTPOUCTB KOHTAKTHOM CE€TH U BO3AYLUHBIX JIMHUH 3JIEKTpoIepeJadn

[IK-1.1 TIpon3BoauT BEIOOp M IPOBEPKY YCTPOHCTB KOHTAKTHOM CETH, YUTACT U COCTABIISCT IUIAaHBI KOHTAKTHOW CETH M BO3YIIHBIX
JIMHUH 37IeKTponepeaad Ha CTaJusX MPOSKTHPOBAHUS U IKCILTyaTalluu

[1K-1.4 Mcnons3yeT 3HAHUS TEXHUIECKUX XapaKTEPUCTHK W KOHCTPYKTHBHBIX OCOOCHHOCTEH IpH BEIOOpE 000pyIOBaHHS
KOHTaKTHOH CETU BBICOKOCKOPOCTHBIX MAarucTpaneu

ITK-2 CriocoOeH BEIMONHATE TEXHAYECKOE 00CITy)KUBaHUE U PEMOHT 000PYIOBaHUS KEJIE3HOAOPOKHBIX TATOBBIX ITOACTAHINN
TpaHc(HOPMATOPHBIX MOACTAHINN, TMHEHHBIX YCTPOUCTB CHCTEMBI TATOBOTO MIEKTPOCHAOKEHHS A1 oOecnedeHus oecriepeOoitHoro
JJIeKTPOCHA0KEHUSI KOHTAKTHON CEeTH, IMHUI aBTOOJIIOKUPOBKU U APYTHX MOTpeOuTeneil, Momydaroix NUTaHHe OT TATOBBIX
NOJICTAHLIMI JKEJIE3HOJOPOKHOI0 TPAaHCIIOPTa

[IK-2.1 IIpousBoaut BEIOOP U MPOBEPKY 00OPYIOBAHUS TSATOBBIX M TPAHC(HOPMATOPHBIX MOACTAHINH, THHEHHBIX YCTPOHCTB CUCTEM
IEKTPOCHAOKEHHUS, YATACT U COCTABISICT OJHOMMHEHHbBIE CXEMBI Ha CTa(MAX IPOCKTUPOBAHMUS U SKCILTyaTalluy

[IK-5 CriocobeH ympaBisTh IPOILECCOM BBIIOIHEHUS PA0OT IMPH IKCINTyaTANH YCTPOUCTB 3IEKTPUPHUKAIIIH U HICKTPOCHAOKEHHS

[1K-5.2 Pa3zpabaTbIiBaeT MEpOIPHUSTHS MO MOBBIICHHUIO YHEPTeTHYCCKON 3()(HEKTUBHOCTH CHCTEM 3JIEKTPOCHA0KCHHUS

B pe3yabTaTte ocBOeHUS IMCUUIIMHBI (MOAYJIs1) 00y4aIOUIUIACH J0/KeH

3.1 |3naTh:

3.1.1 | obmee ycTpOHCTBO CUCTEM TATOBOTO AJICKTPOCHAOKEHNS; CXEMBI IIUTAHUS TATOBOW CETH ITOCTOSHHOTO ¥ IEPEMEHHOTO
TOKa; OCHOBHBIE ITAPaMETPhI CUCTEMBI TATOBOTO AJIEKTPOCHAOKEHNST; 00IIee YCTPOHCTBO TATOBBIX TMOJICTAHIINA U CXEMBI
MUTAHUS TATOBOU CETH, CHIIOBOE 000pYyI0OBaHKE, HA3HAYCHHUE (DIIBTP-YCTPONUCTB, KOMIICHCATOPOB PEAKTUBHOM
MOIIIHOCTH; PEKHUMBI pabOTHI — TsAra, peKylepanus; OCHOBHBIC CITIOCOOBI SJHEprocOepeeHNs Ha TPAHCIIOPTE, MOKa3aTeln
9Heprod(HHEKTUBHOCTH, TEXHUUSCKUE XaPAKTEPUCTUKN M KOHCTPYKTUBHBIC OCOOCHHOCTH 000PY/IOBaHHS KOHTAKTHOH CETH
BBICOKOCKOPOCTHBIX MarucTpaiei

3.2 | YmeTh:

3.2.1 | mpOM3BOANTD PAcUEeT CHCTEMBI TATOBOTO MIEKTPOCHAOKEHHS, ONPEIEIIATh IIOTEPH YHEPTHU U TaJICHUE HANIPSDHKESHHS B
TATOBOH CETH; pa3pabaThIBaTh MEPOIPHATHS M0 YCHICHUIO TATOBOM CETHU; BBINOIHATH TSATOBBIE PACUEThI; IPOU3BOAUTD
pacyeT CUCTEMBI TSTOBOIO MIEKTPOCHA0KEHHUS, ONPEAENATE PACCTOSTHUE MEXKY TATOBBIMU MOACTAHIUSMH, MOIIIHOCTb
TATOBBIX MOACTAHIINH, HArPy3KH OCHOBHOT'O 00OPYOBaHUS TATOBBIX TOJICTAHIINIT, PACCUUTHIBATh PAaCXOJ 3JICKTPOIHEPTHH;
IIPOM3BOANTH PAcUeT MOKa3aTeel 3Heprod((heKTHBHOCTH CHCTEMBI TATOBOTO MNICKTPOCHAOKEHHS, BBIIOTHATE BEIOOp U
IPOBEPKY 00OPY/IOBaHUS ISl BHICOKOCKOPOCTHBIX Maructpaien

3.3 | Baagern:

3.3.1 | MmeTogukamu pacueTa, BEIOOpa U MPOBEPKH KOHTAKTHOH ITOJBECKH; CIICINATN3HPOBAHHBIMY IIPOrPAMMAaMH 110 pacyeTy
CHCTEMBI TSATOBOI'0 3JEKTPOCHAOKEHNUS; METOJUKAMHU pacdeTa, BEIOOpa U MPOBEPKHU TPpaHC(HOPMATOPOB;
CIEMATM3UPOBAaHHBIMH IIPOrPaMMaMU I10 PACUETy CHCTEMBI TSATOBOTIO AIIEKTPOCHA0KEHHST; METOJAMH OLIEHKH pacxoza
TOIUIMBHO-3HEPIreTUYECKUX PECYPCOB, CIIELUAIN3UPOBAHHBIM IPOrPaMMHBIM KOMILIEKCOM I10 PACYETy OCHOBHBIX
IapaMeTPOB CUCTEMBI TSTOBOTO 3JIEKTPOCHA0KEHUS BBICOKOCKOPOCTHBIX MarucTpaiei

4. CTPYKTYPA U COJEPKAHUE M CIUILINHBI (MO YJIST)

Kon HaumeHnoBanue pa3iesioB 1 TeM /BU/1 3aHATHS1/ Cemectp | YacoB | IIpumeuyanue
3aHATHS / Kypc

Pa3nen 1. CucreMbl TATOBOr0 3JIEKTPOCHAOKEHHS JKeJIe3HBIX A0POr,
METPONMOJIMTCHOB M JIPYIMX BHU/A0OB JJICKTPHYECCKOI0 TPaAHCIIOpPTa

1.1 CrpyKkTypa 31eKTpocHa0KEeHUS JKeNe3HOH Topord. CHCTEMBI TATOBOTO 4 1
2JIEKTPOCHAOKEHUSI XKeNe3HbIX gopor /Jlex/

1.2 CxeMa BHELIHETO 3JIeKTPOCHA0KEHHSI TATOBBIX TOACTAHLIUH I CUCTEM 4 1
AIIEKTPHYECKON TATH IIOCTOSIHHOTO ¥ IEpEeMEHHOT0 ToKa /JIek/

1.3 TpeXmpoBoaHAsS CHCTEMa TATOBOTO AIEKTPOCHAOKEHHS TIepeMEHHOTO ToKa /JIek/ 4 1

1.4 CTBhIKOBaHHE YYaCTKOB C PA3IMYHBIM HANPSHKEHUEM B TATOBOW CETH WIIH C 4 1
Pa3IMYHBIME cCUCTeMaMHu Toka /JIex/

1.5 3apyOexHbIe CUCTEMBI TSATOBOTO 3JIEKTpOCHa0KeHMsI /JIex/ 4 1

1.6 CHCTEeMBI DIIEKTPOCHAOKEHHUST METPOIIONIUTEHA U IPYTUX BHIIOB dJIEKTPUIECKOTO 4 1

Tparcnoprta /JIex/




1.7 IMutanue HeTAroBHIX notpeduTteneit /Jlex/ 4 1
1.8 HccenenoBanue cUCTeMb TIOCTOSTHHOTO ToKa 3,3 kB /J1a6/ 4 1 [IpakTnueckas
MOATOTOBKA
1.9 HccnenoBanne cucTeMbl epeMeHHOro Toka 27,5 kB /J1a6/ 4 1 [IpakTrueckas
MOJITOTOBKA
1.10 UccneqoBanne cxem MUTaHUS KOHTAKTHOHN cetw /J1ab/ 4 2 [IpakTnueckas
MOJTrOTOBKA
Pazzgeun 2. DinekTpuyecKue NapaMeTpsbl JIeMEHTOB CHCTEMBI TSITOBOT0
3JIEKTPOCHAGKEHUST
2.1 DNEKTPUYECKUE XaPAKTEPUCTHKHU DJIEMEHTOB CHCTEMBI TATOBOIO 4 1
9IIEKTPOCHAOKEHUS U UX pacuet /JIex/
2.2 Tsrossle penbcossie nenw /JIex/ 4 1
2.3 ColpoTHBIIEHUE TATOBOM CETH TIOCTOSIHHOTO TOKa /JIek/ 4 1
2.4 CoIpoTHBIIEHUE TATOBOM CETH TIEpEeMEHHOTO Toka /JIek/ 4 1
2.5 KauecTBo snekTpuueckoi 3Hepruu U ero nokasarenu. BiausHue usMeHeHui 4 1
HaNpsDKEHUS] Ha pa0OTy AIIEKTPUIECKUAX JJOKOMOTHBOB U IIPOIMYCKHYIO
CIIOCOOHOCTB yJacTKa yeJe3Hoi noporu /Jlex/
2.6 Compotusienue TsaroBoit cetu /T1p/ 4 2 [TpakTrueckas
TOJITOTOBKA
2.7 PacueT TOKOB Harpy3Kku TATOBBIX ToacTanmu /I1p/ 4 2 [IpakTnueckas
MOJTrOTOBKA
2.8 PacueT Harpy30k CHCTEMBI TATOBOT'O AJIEKTPOCHAOXKEHUS 1O rpaduKy ABUKEHUS 4 4 [IpakTuueckas
noe3noB /TIp/ [MOATOTOBKA
Pa3nea 3. CamocTosiTeibHasi padora
3.1 IToxgroroka k sekuusam /Cp/ 4 4
3.2 IToaroroBka K mpakTuueckum padoram /Cp/ 4 4
33 IToaroroBka K 1abopaTopHbiM padbotam /Cp/ 4 4
34 IoaroroBka k nekuusm /Cp/ 4 2
35 IloaroroBka k mpaktuueckum padoram /Cp/ 4 4
3.6 Brmonnenne kypcoBoro npoekra /Cp/ 4 70 [IpakTnueckas
TIO/ITOTOBKA
3.7 HecrmMeTpust TOKOB U HANPSDKEHHH B CHCTEME TATOBOTO DJICKTPOCHA0KEHHUS 4 10
nepemMeHHoro Toka /Cp/
3.8 Komnencanust peaktuBHO#M MoiHOCTU. [IpononsHas komnencanus. [lonepeunas 4 10
xommeHcanus /Cp/
3.9 VYeuseHne CHCTEMbI TAT0BOro AekTpocHadxenus /Cp/ 4 11
3.10 Pexyneparus snexkrpudeckoii snepruu /Cp/ 4 10
3.11 ITocTpoenue BeKTOpHOI ArarpamMMbl paboTsl TpexdazHoro TpanchopmaTopa ajst 4 10
MMUTaHHS TATOBOU Harpysku /Cp/
3.12 Onpenenenue TOKOB GuaepoB KoHTakTHOH cetH /Cp/ 4 10
3.13 Bb100p 3KOHOMHYECKOTO CeueHHsI KOHTAaKTHOM ceTn /Cp/ 4 10
3.14 PacueT moTeps HaNpsHKEHUS B KOHTAKTHOM ceTr /Cp/ 4 10
3.15 TsiroBeie pacuetst /Cp/ 4 10
3.16 Bri160p TpaHC(HOPMATOPHOIT MOIIHOCTH C YYETOM PalilOHHOW TATOBOU 4 10
Harpy3ku /Cp/
3.17 PacueT moteps HanpspKeHUs B KOHTaKTHOH cetr /Cp/ 4 10
3.18 OnpenencHre TOKOB YCTaBKH (praepoB KoHTakTHOM cetH /Cp/ 4 10
3.19 Pa3paboTka MeponpusThii o sHeprocoepesxenro /Cp/ 4 10
3.20 Pacuer nponyckHOW CIOCOOHOCTH y4acTKa 10 YCIOBUSM 4 10
anekrpocHabxenus /Cp/
3.21 ITocTpoenue u pacdeT MIHOBEHHBIX CXeM pa3IHIHBIMU criocobamu /Cp/ 4 10
3.22 Mopnenmpoanue padotsl yerpoiicte CTO B mporpamme KOPTOC /Cp/ 4 10
Pa3nen 4. KonTakTHbIE Yachl HA aTTECTALUIO
4.1 Bauer /KD/ 4 0,15
4.2 3amura KypcoBoro npoekra /KA/ 4 2
43 Ox3amen /KD/ 4 2,3

5. OHEHOYHBIE MATEPHAJIBI




OneHouHble MaTepuanbl Ui MPOBEACHUSI POMEXKYTOUHONW aTTeCTAllMU OOYYaroIIUXCsl MPHUBEICHBI B MPUIOKEHUN K
paboueii mporpaMme TUCIUTUTAHBL.

DOpMBI 1 BHIIBI TEKYIIETO KOHTPOJS O JUCHUILIHNHE (MOIYITIO), BUIBI 3aJJaHUN, KPUTCPHH WX OICHUBaHMUSI,
pacmpeneneHre 6ayuIoB MO BHIAM TEKYIIET0 KOHTPOIIS pa3padaThIBAIOTCS penoaaBaTeeM JUCHUILTNHBI C YyIETOM €€ CIeNn(UKU 1
JIOBOZISATCS 1O CBEACHHSI O0YJYaIOLIMXCS HA TIEPBOM YUCOHOM 3aHSTHH.

Texymui KOHTPOJIb YCIIEBAEMOCTH OCYIIECTBISICTCS MPernoaaBaTeieM IUCIUIUTAHBI (MOJYI), KaK MPaBHIIO, C
ucnonszopanuemM DMOC wiH myTeM MpOBEPKH MHCbMEHHBIX padoT, MPeIyCMOTPEHHBIX paboYiMHU pOrpaMMaMy JUCIUILIINH B
paMKax KOHTaKTHOW paboThl M CaMOCTOSATEIBHON PadOTHI o0ydaromuxcs. s GUKCUpPOBaHMS Pe3yAbTaTOB TEKYIIETO KOHTPOIS
MOeET ucnonb3oBatbess DMOC.

6. YAEBHO-METOJNUYECKOE 1 HTHO®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI (MO YJIA)

6.1. Pekomenayemas iuTepaTypa

6.1.1. OcHoBHas JauTEpaTypa

ABTOpBI, COCTABUTENU 3arnaBue W3natensc Omn. agpec
TBO, Ol
JI1.1 | ITemukus A. A., . DneKkTpocHa0KeHHe JKEIEe3HbIX TOPOr: yueOHoe mocodue , 2023 https://e.lanbook.com/bg

Jlecnuxos 1. B.

6.2 UndopManmoHHbIe TEXHOJIOTHH, NCT0JIb3yeMble ITPH 0CYIIeCTBICHNH 00Pa30BaTEJIHLHOI0O Mpouecca Mmo ANCHUIINHE
(Mony.J110)

6.2.1 IlepeyeHb JIMIIEH3HOHHOTO M CBOGO/IHO PACIPOCTPAHSIEMOI0 IPOTPAMMHOI0 0GecnedeHus

6.2.1.1 | IIporpammuo-TexHOonornueckuit komrmiekc «kES-NEW1.1»

6.2.1.2 | MS Office

6.2.2 IlepeyeHn npogeccHOHANBHBIX 023 JAHHBIX U UHQOPMALMOHHBIX CIIPABOYHBIX CHCTEM

6.2.2.1 | IIpodheccronanbHbie 0a3bl TaHHBIX:

6.2.2.2 | DHepreTuueckoe 000pyIOBaHUE U CPeACcTBa aBTOMaTu3anuu: http://www.nfenergo.ru/rus.html

6.2.2.3 | OHepreTuueckoe 00OPyIOBaHUE U CPEJCTBa aBToMaTu3anuu: https://www.electroshield.ru/

6.2.2.4 | baza nanapix O0beIMHEHUST IPOU3BOIUTENEH JKEIE3HOOPOKHON TEXHUKH - WWW.OpZt.ru

6.2.2.5 | UadopmarioHHbIE CIPABOYHBIE CHCTEMBI:

6.2.2.6 | UndopmarmonHo-mpaBoBoi moptai ['apasT http:/www.garant.ru

6.2.2.7 | UndopmarmonHo criipaBodHas cucteMa KoHcynbTaHT mitoc http://www.consultant.ru

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MO YJISA)

7.1 | VaeGHBIe aymUTOpHH [UIS IPOBEJACHUS 3aHATHI JIEKIIMOHHOTO THIIA, YKOMITIEKTOBAHHBIC CIEIHATIIM3HPOBAHHON MEOEITIhI0
U TEXHUYECKUMU CPE/ICTBAMH O0Y4EHHMs: MyJIbTHMEIMHHOE 000py/10BaHKE JUIsl ITPEIOoCTaBIeH s y4eOHOi HHpopMan
0OJIBIIOI ayIUTOPHHU W/MIIH 3BYKOYCHIINBAIOIIee 000pyIOBaHNE (CTallMOHAPHOE WM IIEPEHOCHOE).

7.2 | YueOHbIC aymUTOPHH [UTs TIPOBEACHUS 3aHATHII 1O MIPAKTHKE, TPYIIIOBBIX W HHAWBUIYAbHBIX KOHCYIBTAINH, TEKYILETO
KOHTPOIIS ¥ IPOMEXKYTOUHOH aTTeCTallny, YKOMIIEKTOBAHHBIE CIICIHATIM3UPOBAHHON MEOEThI0 M TEXHHIECKUMHA
cpeacTBaMu o0ydeHUs: MyabTUMEANHHOE 000PyIOBaHHE W/IITH 3BYKOYCHIIMBAOIee 000pyIoBaHHE (CTAIIHOHAPHOE WK
[IEPEHOCHOE)

7.3 | TTomernieHust IiIsl CaMOCTOATENEHON pabOThl, OCHALIEHHBIE KOMITBIOTEPHON TEXHUKON C BO3MOXKHOCTBHIO TIOAKITIOYESHUS K
cetr "MHTepHeT" M 0OecnieueHHeM J0CTYIA B dJICKTPOHHYIO HH(GOPMAITMOHHO-00pa30BaTeIbHYIO Cpely YHUBEPCUTETA.

7.4 | TTomereHust [UIst XpaHEHUS ¥ MPOPHUIAKTUIECKOTr0 00CTYKUBaHHS y1eOHOro 000pyIOBaHUS

7.5 | KoMIbIOTepHSBIH KIIacc CO CHENUATH3HPOBAHHBIM IPOrPAMMHBIM 00€CIIEUeHUEM JUIS BHIIOTHEHHUS 1a00paTOPHBIX PaboT

7.6 | [TomereHus At KypcOBOTO MPOSKTHPOBAHMS / BEIITOIHEHUS KYPCOBBIX padOT, YKOMIIIEKTOBAHHBIEC CIEIINATH3HPOBAHHON
MeOeTbI0 U TEXHUYECKHUMHU CPeACTBAMU 00yueHHS (CTAIIHOHAPHBIMH WM TIEPEHOCHBIMU).




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
O6y‘leHI/I$I 0  AUCHUIIIIMHE, O6CCH€‘II/IBaIOH_II/IX AOCTHXCHUC IUIAHUPYCMBIX PE3YJIbTATOB OCBOCHUMA

00pa3oBaTeNbHON MPOTPAMMBI.

DopMBI IPOMEKYTOUHON aTTECTALUU:

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

Kypcogoti npoekm — 8 cemecmp (ODO), 4 kypc (3D0O)
axzamen — 8 cemecmp (ODO), 4 kypc (3P0O)

[Tepedens koMneTeHIIHIA, (POPMUPYEMBIX B ITPOLIECCE OCBOCHUS TUCIIUTUTHHBI

Ko 1 nanMeHOBaHNE KOMITETEHIINN Kon nanukaropa
IOCTHKEHUST KOMIIETEHIINHU

OUAZHOCMUYECKUM UCTLIMAHUAM U USMEPEHUAM NApaAMempos8 YCmpoucme KOHMAKmMHOU cemu u
6030VUIHBIX JTUHUIL dTIeKMponepeoayu

IIK-1: Cnocoben vinonnsame pabomul 1o MeXHUYECKOMY OOCTIYHCUBAHUIO, MEKYUieMY PEMOHMY, TIK-1.1, TIK-1.4

IIK-2: Cnocoben 8binonnames npoeKmuposanue, mexHuueckoe 00ciyxcusanue obopyoosans TIK-2.1
MA206bIX MPAHCHOPMAMOPHBIX NOOCMAHYUL, TUHETIHBIX YCMPOCE CUCEMbL MA208020
anekmpocnabcenust 0jist obecneueHusi becnepebolino2o 3NeKMpPOCHAONCEHUS. KOHMAKMHOU Cemil,
JUHUTL a8MOOIIOKUPOBKYU U OpY2UXx nompeodumeretl, OIYYaAOWUX NUMaHue om msa2o08bix
HOOCMAHYULL JHCENEe3HOOOPOINCHO20 MPAHCHOPMA

IIK-5: Cnocoben ynpasnsims npoyeccom 6blnoHeHUs pabom npu SKCHAYAmayuu yCmpoucmes TIK-5.2
INEKMpuUpuUKaYUU U INEKMPOCHADIHCEHUSL

Pe3ynbTarel 00yueHus MO AUCHUILTUHE, COOTHECEHHBIE C TNIAHUPYEMBIMU
pe3ysbTaTaMu OCBOEHUSI 00pa30BaTEIbHON MPOrPaMMBbl

TOJICTAHITHH, Harpy3Ku OCHOBHOTO

Kox 1 HanMeHOBaHNe HHANKATOpA PesynbTaTsl 00ydeHHUs TTO0 TUCITUTUIHHE OrneHOYHBIC OrieHOYHBIC
JIOCTHKEHUS] KOMITETCHITUH MaTepHAaIIBI MaTepHAaIIBI
(cemectp 7 (cemectp 8
Kypc 4) Kypc 4)
IIK-1.1.  Tlpouzsooum evibop u | OOydaromiuiics 3Haer: obmee ycrpoictBo | Tecr: TecrT:
npoBepKy YCMpPoUCmE KOHMAKMHOU | CUCTEM TATOBOTO JIIEKTpOCHaOkeHus;, cxemsbl | 1-5, 12, 15,20 6-11, 13, 14,
cemu, yumaem u cCOCMaegisem niansl | TATaHUA  TATOBOW  CETH  TMOCTOSHHOro u | Bompocsr: 16-19
KOHMAKMHOU cemu U 6030YWiHbIX | TIGPEMEHHOIO TOKa; OCHOBHbIE mapameTphl | 1-6, 13, 14, 16-27, | Bompocsr:
JIUHULL DNIeKmponepeoay Ha cmaousix | CUCTEMBI TATOBOTO AIEKTPOCHA0KECHUS 29, 30, 33-43, 46- | 57-92, 94-109,
NPOEKMUPOBAHUS U IKCNILYamayuu 51, 56 113-118
OOyyatomuiicss yMeeT: MpPOU3BOIUTH pacdeT | 3agaHus: 3amanus:
CHCTEMEI TSTOBOTO anekrpocHabxenus, | 1,2,4,5,6 3,7,8,9
OTpeNeNaTh TMOTePH DSHEPIHH W  IaJcHUC
HamnpsDKCHHST B TATOBOW CETH; pa3padaThIBaTh
MEpOIpHUATHS TI0 YCWICHUIO TATOBOU CeTH;
BBITIOJTHSITh TSATOBBIC PACUETHI
OOy4atommuiicss BIafeeT: METOIUKAMH pacyera, | 3agaHus: 3amanus:
BbIOOpa M NPOBEPKH KOHTakTHOW moxaBecku; | 10, 11 10-13
CHCIMATM3UPOBAHHBIMU  MPOrpaMMaMH IO
pacyeTy CHCTEMBI TATOBOTO IEKTPOCHAOKCHHUS
IIK-2.1. Ipoussooum evibop u | OOyuarommiics 3Haer: o6mee ycrpoictBo | Tecr: Tecr:
npoeepxy 000py008aHUsi MA206bIX U | TATOBBIX MOJNCTAHIMH ¥ cxembl nwuraHus | 21-35 21-35
MPAHCEHOPMAMOPHLIX NOOCMAHYull, | TATOBOM  CeTH, CuiIoBoe  obOopymoBaHme, | Bompocsr: Bompocsr:
JUHENHbIX — Yycmpoticme — cucmem | Ha3HAYeHUe ¢uneTp-ycrpoiicts, | 1-10, 13-16, 33- | 57-90, 92, 94,
2NeKmMpOCcHabIicenus, — uumams U | KOMIICHCATOPOB PEaKTUBHOM MOILHOCTH; | 56 95, 108-118
cocmasasams  OOHOAUHElUHble cXeMbl | PSKUMBI pabOTHI — TATA, PEKYIIepaIus
Ha cmadusx npoekmuposanus u | OOYYaOIINICS yMeeT: TPOM3BOIUTL pacueT | 3amaHusi: 3amanus:
IKCHIyamayuu CHCTEMBI TATOBOTO anexkrpocHabxernns, | 16-19 14,15
OTIpPEeNeNATh PACCTOSIHHE MEXAy TATOBBIMH
TTOJICTAHITUSIMH, MOIITHOCTh TATOBBIX




Kon 1 HanMeHOBaHUE UHIMKATOPA PesynbraTsl 00y4yeHus 10 AUCHMIUINHE OneHo4HbIE OueHovHbIE
JOCTHKEHUSI KOMITETEHIINN MaTepHabl MaTepHabl
(cemectp 7 (cemectp 8
Kypc 4) Kypc 4)
000opyoBaHuUs TATOBBIX MOJICTaHIINH;
PacCUUTHIBATH PACXOJ AJICKTPOIHEPTHH
OOyuaronuiicst BIaJeeT: METOIUKaMU pacdera, 3agaHust:
BEIOOpa ®  TPOBEPKH  TPaHCHOPMATOPOB; 20-23
CIELUAIN3UPOBAHHBIME  TIPOTpaMMaMH  TIO
pacdeTy CHCTEMBI TATOBOTO 3IEKTPOCHA0KEHHSI
1IK-5.2 Paspabamvisaem | OOy4aromuiicss 3HaeT: OCHOBHBIE CIIOCOOBI Tecr:
Meponpusimus no nogvlueHUI0 | YHEProcOepeeHHsI Ha TPAHCTIOPTE, TMOKa3aTeH 36-42
oHepeemuueckou  dppexmuenocmu | dHEProdhHekTuBHOCTH Bompocsr:
cucmem dNeKMpPOCHAONCEeHUS. 108-118
OO6yuaronuiicss ymeer: MNPOU3BOJUTH pacueT 3anaHus:
nmokazaresiei SHeprodpPeKTUBHOCTH CHCTEMBI 24-27
TSITOBOTO JICKTPOCHAOKEHHMS
OOyyaronuiicss BIAJCET: METOJAMH  OICHKH 3ananus:
pacxo/ia TOTTUBHO-YHEPTeTHYECKUX PECYPCOB 28-30
I1IK-1.4: Hcnonvzyem snanus | OOydaromuiics 3HAET: TEXHUYECKHE Tecr:
MEXHUYeCKUX — XapaKxmepucmux U | XapaKTepUCTHUKH u KOHCTPYKTHBHBIC 43-47
KOHCTPYKMUBHBIX ocobenrnocmeti | 0COOEHHOCTH OOOPYIOBAaHHUSI KOHTAKTHOH CETH Bomnpocsr:
npu svibope 000py0osaHusi | BRICOKOCKOPOCTHBIX MarucTpaiei 119-124
KOHMAKMHOL cemu | OOydalOmuUiACsS yYMeEeT: BBINOIHATH BHIOOp M 3agaHust:
BbICOKOCKOPOCMHbIX MA2UcCmpanetl MIPOBEPKY obopyoBaHus JUTS 31-33
BBICOKOCKOPOCTHBIX MAaruCTpaJIei
OOy4atontuiicss BiaaeeT: CHeIHaIH3HPOBAHHBIM 3amanus:
IPOTPAMMHBIM  KOMIUIEKCOM IO  pacyeTy 34-35
OCHOBHBIX rnapamMeTpoB CHUCTEMBI  TAT'OBOI'O
INIEKTPOCHA0KEHHS BBICOKOCKOPOCTHBIX
Marucrpaiei

[IpomexyTouHas aTTecTanus (IK3aMeH) MPOBOJIUTCS B OJTHOM U3 cleayommx Gopm:
1) oTBeT Ha OUJIET, COCTOAIIMNA U3 TEOPETUUECKUX BOIPOCOB M MPAKTUYECKHUX 331aHUH;
2) BemonHenwue 3ananuii B OUOC.

[TpomexyTouHas aTTecTanus (3a4eT) MPOBOAUTCS B OJHOM U3 CleAyOmuX Gopm:
1) cobeceoBaHKEe M BHITTOTHEHUE 3aIaHNUS;
2) BemoaHenue 3ananuii B OUOC.

3ammTa KypCcOBOTO TPOEKTa MPEACTABISAET COOOW YCTHBIM MyOJMYHBIA OTYET OOydaromierocs, Ha
KOTOPBI €My OTBOJIUTHCS 7-8 MUHYT U OTBETHI Ha BOIIPOCHI MTPENO1aBaTEes.

2. Tunosbie' KOHTPOILHBIE 32JAHAS WJIH HHbIE MATEPHAJIBI IJIs1 OLEHKH 3HAHU, yMEeHHU,
HABBIKOB H (WJIM) ONBITA /IeSITeIbHOCTH, XaPaKTePHU3YIOIINX YPOBeHb C)OPMUPOBAHHOCTH KOMIIEeTeHIIHIi

2.1 TunoBblie BONPOCHI (TECTOBBIE 3aJaHNsI) /ISl OIeHKH 3HAHNEBOr0 00Pa30BaTEJIbHOI0
pe3yJbTarTa

KOZ[ 1 HAMMCHOBAHHUEC MHAWKATOpPAa JOCTHXCHUA KOMIICTCHIIUA O6paBOBaTCJ'II:HLII7[ PE3YyIbTAT

OO0yyaronuiics 3HaeT: o0IIee yCTPOHCTBO CHCTEM TSITOBOTO
JNIEKTPOCHAOKEHHUSA; CXEMBI UTAHUS  TITOBOH  CETH

TIK-1.1. Ilpoussooum 6vlOOp U NpoGepKy YCmMpOoUucme KOHMAKMHOU
cemu, uumaem U COCMAGISiEM NIAHbI KOHMAKMHOU cemu U
6030VUIHBIX IUHULL dIeKmMponepeday Ha cmaousix NpoeKmupoeanusi U | IOCTOSTHHOTO WM TIEPEeMEHHOTO TOKa; OCHOBHEIC ITapaMeTphl
OKCHILYamayuu CHCTEMBI TSATOBOTO AIICKTPOCHAOKEHUS

1. Uto npescrapssieT OO0l CHCTeMa TATOBOTO 3IeKTPOCHAOKEHHS JKeme3HbIX Jopor?

A) OTo TAroBBIe OACTAHLMU, TPe0Opa3yoLIye 3JIEKTPOIHEPTHIO; MTUTAOLIYE U OTCACBIBAOLIYE JTMHWUH, OCYILECTB/ISIOLIYE Tiepesady
3/IEKTPUUECKOM SHEPIHHU OT TATOBBIX MOACTAHIMI B KOHTAaKTHYIO CETb; KOHTAKTHAsI U PeJIbCOBBIE CETH, OCYIL[ECTBIISIOIINE
TPaHCIIOPTHUPOBKY 3/IEKTPO3HEPTUU /10 IPUEMHHUKOB — 37IEKTPOIO/IBM)KHOTO COCTABA.

! 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.




B) 370 3/1eKTpUYeCKUe CeTH, OCYIIIECTBIISIONIHE TTepeauy IeKTPOIHEPTHUH OT FreHepaToOpOB 3/IEKTPUUECKOU YHEPTHH JI0 TATOBBIX
MO/CTAHLIMK 1 BKJIIOYAIOLIIME BCe TIPOMEXXYTOUHbBIE U paclipe/ie/IuTe/IbHble TIOACTaHL[UH.

B) D10 BCSt COBOKYITHOCTb 000DPY/10BaHUS TATOBBIX MOJICTAHLIMH, OCYIIIeCTB/ISIOLIUX MPeobpa3oBaHue 3/1eKTPUUECKON IJHEPTHH JIIst
MTUTaHUS TSATOBOW Harpy3KH.

2. Kakue 13 HIDKe MPUBeJIeHHBIX CUCTEM TSATOBOIO 3/1eKTPOCHaOKeHHsT UMeI0T HauboJiblliee pacripocTpaHeHre B Poccuu?

A) Cucrema repeMeHHOT0 TOKa HarpsbkeHHeM 15 KB vactoroit 16 2/3 'y 1 cucTtemMa OCTOSIHHOTO TOKa HarpsbkeHueM 1,5 kB.
B) CucteMa NOCTOSIHHOTO TOKa HanpspkeHHeM 3,3 KB 1 cucTeMa IepeMeHHOr 0 TOKa HarnpspkeHueM 25 KB.

B) CucteMbl TOCTOSIHHOTO TOKa HanpsbkeHueM 1,5 u 3,3 kB.

3. Kakue ocHOBHbIe TIperMYILleCTBa y CUCTeMbI ITIOCTOSIHHOI'O TOKa HanpsbkeHueMm 3,3 KB?

A) Bo3MOXKHOCTb peKyTiepaliiy 3/1eKTpUUecKOi SHepruy, MpoCToTa U Ha/IeXKHOCThb 3JIeKTPOBO30B, OTCYTCTBUE BUSHUS Ha TUHUU
CBsI31, paBHOMepHasi 3arpy3ka (a3 nuraroitieii ceTu.

B) Bosnbliioe paccTosiHUe MeX/1y TATOBBIMU TO/ICTAHIMAMH, HeOO/IbIIIast MJI0IIA/b CEUeHUsl TPOBO/IOB KOHTAKTHOM CEeTH, TIPOCTOTA U
HaJIe>KHOCTh TSATOBBIX MOCTAHLIAM.

B) TIpocToTa 1 HaJIeXKHOCTh CUCTEMbI BHEIIIHETO 3/IEKTPOCHA0KEeHHS >KeJIe3HOU ZI0pOrHy.

4. Kakuie OCHOBHBIE TTPEMMYIL[ECTBA y CUCTEMbI 0/{HO(ha3HOTO TTepeMeHHOT0 TOKa HamnpsbkeHreM 25 KB?

A) B0o3MOXXHOCTb peKyTiepaljyy 3/1eKTPUYeCKOol SHepriy, IpoCTOTa ¥ Hafle)KHOCTh 3/1EKTPOBO30B, OTCYTCTBHE B/IMSIHUS HA IMHUU
CBSI3Y, paBHOMepHasl 3arpyskKa (a3 nurarolieil ceTH.

B) Bosbliioe paccTosiHue MeX[y TATOBBIMU IO CTaHLMSIMY, HeOoJIbIIIas TUIOIIa/ib CeueHus! IPOBO/OB KOHTAKTHOM CeTH, IIPOCTOTa U
Ha/Ie)KHOCTb TATOBBIX [TO/|CTAHLIMH.

B) IIpocToTa 1 Ha/Ie)KHOCTH CHCTEMBI BHELITHEro 37IeKTPOCHa0KeHHs1 JKeJle3HOH JOpory.

5. I1pu Kakoi cxeme MUTaHUS TATOBOUW Harpy3KU MOTepy HalpsyKeHUs MUHUMa/IbHbI?
A) OHOCTOpPOHHEee ITUTaHKe.

B) IBycTopoHHee nuTaHUe.

B) KoHco/ibHOe nrTaHue.

6. Ha3oBuTe MeTOZbI pacyeTa CUCTEM TATOBOTO 3/IEKTPOCHAOKEeHHS.

A) MeTo/, KOppeJSILIMOHHOT0 aHa/M3a rpadyika JBIKeHHs 10e3/10B, MeTO/, PerpPeCCHOHHOTO aHaM3a rpadmka JBKeHus 110e3/0B,
MEeTO/] CTaTUCTUYEeCKOTr0 aHa13a rpadyka ABKeHHs TT0e370B.

B) MeTo, UMUTalJMOHHOTO MOZIe/IMPOBaHUS, MeTO/, MaTeMaTH4eCKOro MO/ie/IMPOBaHus, MeTOZ, AMHaMU4eCKOU OLIeHKU.

B) MeTo/; paBHOMepHOTO ceueHusi rpadyika IBW)KeHMs TI0e3/10B, MeTO/] XapaKTePHBIX CeueHHH rpadyika JAB)KeHHs TI0e3/10B, MeTO[|
HeIlpepbIBHOIO UCC/lej0BaHus rpadyKa BIKEeHHS [10e3/0B.

7. YeM onacHb! yAaneHHble KOPOTKHE 3aMbIKaHUsl [/l CHCTEMBI TATOBOTO 3/1eKTPOCHa0KeH!s?

A) Y naneHHble KOPOTKHE 3aMBIKaHHSI He OTMaCHBI /7T CUCTEMBbI TSATOBOTO 3/IEKTPOCHA0KeHH s

B) Toxk yza/ileHHOr0 KOPOTKOT'O 3aMBIKaHUsI MaJjl M BeJIUKa BEPOSITHOCTE TOTO, UTO 3aIyTa He cpaboTaeT, TaK KakK TOK KOPOTKOTO
3aMbIKaHWsI He TIPEBBICUT TOK YCTaBKH.

B) Y aneHHbIe KODOTKHE 3aMbIKAaHHUS OMACHBI TEM, UTO OHU BBI3BIBAIOT JIOXKHOE CpabaThiBaHHe 3alWThI.

8. Kakoii MeTo/1 pacueTa CUCTeMBI TATOBOTO 37IeKTPOCHabKeHHs Hanbosee ToueH?
A) MeTo/; paBHOMEPHOTO ceueHUst TpaduKa BIKEHHS TT0e3/]0B.

B) MeTo/; XapaKTepHBIX CeueHUH rpadyika ABWXeHHUs TT0e3/I0B.

B) MeTo/ HenpepbIBHOTO MCC/IeI0BaHUs rpadUKa IBKEHUs TI0e3/10B.

9. Kakrie HOpMaTyHBBbI TI0 YPOBHIO HampsDKeHHUs B KOHTAKTHOM CeTH TIOCTOSTHHOTO TOKa Ipe/ibsiB/isitoT [1paBusia TexHrnyeckon
OkcryaTtauuu JKenesHsix Jlopor?

A) 2400 -4 000 B.

B) 3000 — 3 300 B.

B) 2 700 — 4 000 B.

10. Kakvie HOpMaTUBHI 110 YPOBHIO HaIlps’KeHUs B KOHTAKTHOW CeTH TiepeMeHHOT0 TOKa IpeAbsBiisitoT [IpaBusia TexHuueckoi
Okcryatauuu JKenesHneix Jopor?

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

11. Kak nomyuuts rpayky oe3qHoro Toka ((hyHKLs ToKa Ioe3za 3alaHHOM MacChl OT IIPOMeHHOro MyTH)?

A) B pe3ysibTaTe [I0CTPOEHUsI 1 pacyeTa MrHOBEHHBIX CXeM TIPU/I0KeHHUsT Harpy3oK.

b) B pe3synbTare TATOBBIX paCUeTOB WM 3KCIIEPUMEHTAIbHbIX 110€3/10K AHAMOMeTPHUYEeCKOTr0 BaroHa-1abopaTopuu.

B) Ha 6a3e aHa/IMTHUECKUX 3aBUCUMOCTEM, MPe/ICTaB/IAIOIIMX COO0M (YHKIMIO TApAMETPOB JIBM)KEHHUS 3JIEKTPOMOBXHOTO COCTaBa
OT THMa IpoduIs My TH.

12. KakuM 06pa30oM MPOUCXOJUT CTHIKOBAHKE YUaCTKOB )KeJIe3HbIX [JOPOT, 31eKTPUGHIIMPOBaHHBIX cucTeMamu 27,5 KB u 2X25kB?
A) C nomo111bio CTaHLMM CThIKOBaHUS.

B) C nomotijbio MyHKTOB Tapasi/ie/ibHOro CoeAMHEeHMUs.

B) CTbIKOBaHHE TaKUX YUaCTKOB He TpeOyeTcsi.

13. Kakue 3/1eKTpOBO3bI NPUMEHSIIOTCS /ISl TSTU 110e3/10B B crucTeme 2X25kB?
A) JTrobble 371eKTPOBO3BI.

b) CnenjasnbHble 31eKTPOBO3bI Ha HanpsbkeHre 50 kB.

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




14. Yto npefcrap/sieT co00M HaMUHAsA MPOMYCKHAsk CIOCOOHOCTD YKeJIe3HbIX JOPOT 0 YC/IOBUSIM 3/1€KTPOCHAOKEHUST?

A) DTo MakcMMasbHasi Macca 1oe3/|0B, KOTOPbIe MOTYT OBbITh MPOMYILEHbI M0 YYaCTKY 3/eKTPUGUIIMPOBAHHOM >KeJle3HOH 0pOrH Mpy
COOTBETCTBUY MapaMeTpPOB paboThbl CHCTEMBI TSTOBOIO 3/IEKTPOCHA0KeHus (HarpshkeHHe B KOHTAKTHOMW CeTH, TeMIIepaTypa IpoBO/I0B
KOHTaKTHOU CeTH, ZOMyCTUMbIe Harpy3KH CUJIOBOTO 000DPY/I0BaHUS TATOBBIX MO/ICTAHLIMI) HOPMATUBHBIM 3HAUEHUsIM.

B) OTo MakcuMasnbHas Macca Toe3fioB, KOTOPbIe MOTYT ObITh TIPOIYIIEHbI TI0 YUaCTKY /1€KTPUPUIIUPOBAHHOM XKele3HOM I0POTH C
MUHUMAJTbHBIM ME)XXI0e3/[HbIM UHTE€PBA/IOM TIPH COOTBETCTBUU MApaMeTPOB PabOThI CUCTEMBI TTOBOTO 3JIEKTPOCHAOKEHUs
(HampspKeHMe B KOHTaKTHOMW CeTH, TeMIiepaTypa NPOBOJOB KOHTAKTHOM CeTH, JOMyCTHMble HArPy3KH CHU/IOBOTO 060Dy JOBaHUS
TSITOBBIX ITO/[CTAHIIVI) HOPMAaTHBHBIM 3HAUeHUSIM.

B) DT0 MakcUMasbHOe KOJTMYECTBO TIap TI0e3/J0B, KOTOPOE B CYTKH MOJKET OBITh MPOMYIIEHO MO YYacTKy 3JIeKTPUPULIMPOBAHHON
JKeJIe3HOM ZI0pPOTH MPY COOTBETCTBUY NTapaMeTPOB Pab0THI CUCTEMBI TATOBOTO /1eKTPOCHAOKeH s (HarnpspkeHre B KOHTaKTHOU CeTH,
TeMIlepaTypa IpOBOZOB KOHTAKTHOM CeTH, JOMYyCTUMbIe Harpy3Ku CUJIOBOTO 000PYI0BaHUSI TATOBBIX MO/[CTAHIIMN) HOPMaTHBHBIM
3HAUEHUSIM.

15. Kakasi cBsi3b MesK/ly ypOBHEM HarlpshKeHUsI B KOHTAaKTHOM CeTH M MaKCHMaJIbHO-BO3MO)KHOM CKOPOCTBIO 3/1eKTPOIIOBIKHOTO
cocrasa?

A) Hukakon.

B) UeM BblIllIe HampspKeHHe, TeM BbIlLIe CKOPOCTh U HA060POT.

B) Uem BblIllIe Hanps>keHYe, TeM HIKe CKOPOCTb ¥ Ha000poT.

16. 3aBUCAT U NTOTEpU HATIPSUKEHUs B TATOBOH CETH OT PAaCCTOSIHUSL MEX[Y TATOBBIMU IO/ CTAHLIUSMU?
A) [a.

b) He3HauuTtenbHO, 3TOM 3aBUCMMOCTBIO MOXKHO TpeHeOpeys.

B) Her.

17. 3aBUCAT /¥ TIOTE€PU HAMPSDKEHUS B TATOBOW CETU OT BEJIMUMHEI TATOBBIX HAarpy30K?
A) da.

b) He3HauuTtenbHO, 3TOM 3aBUCMIMOCTBIO MOYKHO TTpeHeOpeys.

B) Her.

18. 3aBUCAT /M1 TIOTEPU HAMPSDKEHUS B TATOBOUM CETU OT KOJIMUECTBA [T0e3/I0B B MeKIIOACTAaHIIMOHHOM 30He?
A) [a.

b) He3HauuTtenbHO, 3TOH 3aBUCMMOCThEO MOXKHO IpeHebpeys.

B) Her.

19. B Kakoil Touke KOHTaKTHOM 110/IBeCKH NIPOTEKAar0T MaKCUMasbHble TOKOBbIe HAarpy3Ku?
A) OKo/10 TATOBBIX MO/CTAHLIUM.

b) B cepesuiHe MeXXI10/ICTaHLIMOHHBIX 30H.

B) Bo3sie myHKTOB Tapasie/ibHOrO COeAUHEHMSI.

20. YyacToK KOHTaKTHOM CeTH, OTAenstoiyi (asy A oT ¢asel B, Ha3bIBaeTcs:
A) cTpesnka

B) BO3Ay1LIHBIN U30/STOP

B) HeliTpasibHasi BCTaBKa

1IK-2.1. Ilpouzgeooum 6vlO0p u npoeepky obopydosanus mazosvix u | OOy4aromuiics 3HaeT: oOmee yCTPOHCTBO  TATOBBIX
MPAHCHOPMAMOPHBIX NOOCMAHYULL, TUHEUHBIX YCMPolcme cucmem | TOICTAaHIMH M CXEeMbl IHTaHHA TATOBOH CETH, CHJIOBOE
INEKMPOCHAOIHCEHUSA, YUNAMb U COCMABIAMb OOHONUHElHble cxeMbl | 000pYyHOBaHHME, Ha3HauCHUE (GUIBTP-yCTPOHCTB,
HA CMAOUAX NPOEKMUPOSAHUS U IKCHAYAMAYUU KOMIIEHCATOPOB PEaKTHBHOW MOIIHOCTH

21. KakoBO Ha3HaueHue cpefHer 0OMOTKU TPeXOOMOTOUHBIX TOHU3UTEIbHBIX TpaHChopMaTopoB 110/35/10 TSAroBbIX MOACTAHIUIA?
A) TlutaHue paliOHHOI Harpy3Ku.

B) TTutaHue cOOCTBEHHBIX HYXK/[| TATOBOM MO/[CTAHIIUK.

B) Cpennsisi 06MOTKa - 3aracHasi.

22, Cy1ecTBYIOT JIA TATOBBIE ITO/ICTAHLIMN TIOCTOSTHHOTO TOKA, He NMETOIIHe TIOHU3UTeTbHBIX TPaHC(OPMAaTOPOB, a UMETOIIe TOTBKO
npeobpa3oBaTenbHbIe TPAHCHOPMATOPHI?

A) da.

B) Her.

B) Kak npaBusio, Bce TAroBble MO/[CTAHL{MM [TOCTOSITHHOTO TOKAa He UMEIOT IIOHU3UTe/IbHBIX TPaHC(OPMaTOpOB.

23. Kak onpeiemth K03(h(PHUL[EHT MOIITHOCTH?

A) OTHol1IeHre NOTHON 3/1eKTPUYEeCKON MOIIJHOCTH K aKTUBHOM.
b) OTHomeHne akTUBHOM 3/1IeKTPHUUECKOM MOIIIHOCTH K TIOJTHOH.
B) OTHOLLIEHHWe NTOTHOM 3/1eKTPUYeCKOW MOIHOCTU K PeaKTHBHOM.

24. Kak onpesieiuTh KO3 GULIMEHT MOLHOCTH?

A) KocuHyc yria Mex/y BeKTopaMU TOKa 1 HampsDKeHUs.
b) Cunyc yria Mexzy BeKTOpaMM TOKa U HarlpsDKeHUsl.
B) TaHreHc yryia MeXX/ly BeKTOpaMH TOKa U HalpsDKeHUsI.

25. 3aBUCSAT JIM TTOTEPH HaNpPsDKEHNS B TSTOBOM CETH OT PACCTOSIHUSI MEXKY TATOBBIMH IO CTaHL{HSIMU?

A) da.
b) He3HauuTenbHO, 3TOMH 3aBUCMMOCThEO MOYKHO IpeHebpeys.
B) Her.

26.Kakoii TpaHchopMaTop COCTOUT U3 «Da3UCHOr0» M «BBLICOTHOTO»?




A) OgHoda3sHeIl TpaHChOpMaTop

B) TpancdopmaTop CkoTTa

B) TpancpopmaTop «3Be3fa/TpeyronbHuK-11»

I') TpanchopMaTop €O CXeMOM «OTKPBITOTO TPeyToIbHUKa»

27. Kaxo#i TpaHcgopMaTop COCTOWT M3 IBYX 10C/IeJ0BaTe/IbHO COeIMHEHHBIX OZHO(Aa3HbIX
A) Tpanchopmarop CkoTTa

b) Tpancdopmarop «3Be3a/TpeyroisHUK-11»

B) TpaHcdopmarop co cxeMoil «OTKPBITOTO TPeyroJIbHUKa»

28. Cxema CKOTTa IpUMEHSIeTCS:
A) B Poccuu
B) B [Tonbliie
B) B fAnonuu

29. OCHOBHOe Ha3HaueHHe MocTa CeKLMOoHnpoBanus [1C?

A) ymeHblIIeHre HarpeBa MPOBOZOB KOHTAKTHOM TOZIBECKU

b) ynyuiieHre ycyioBuii 3aIUThl OT TOKOB KOPOTKOT'O 3aMbIKaHUS

B) nozaepxviBaHre HeOOXOAUMOr0 YPOBHSI HAIIPsDKEHNS B CepeiiHe MEXKIIO/ICTaHLIMOHHOMN 30HBI

30. [1n1s1 mpeobpa3oBaHusi OHOM CUCTeMBI TlepeMeHHOr0 TOKa (TepBUYHO) B APYTYIO CUCTEMY TlepeMeHHOr0 TOKa (BTOPUYHYIO)
WICTIO/B3YIOT

A) BeIIpSMUTENTN

B) nHBepTOpHI

B) peakTops!

I') TpaHcdopmaTopsl

31. Kakoii TpachopMaTop COCTOUT U3 [BYX TOC/IeZ0BaTebHO COeAUHEHHBIX 0JHO(A3HBIX
A) Tpancdopmarop CkoTTa

B) TpancdopmaTop «3Be3aa/TpeyronbHUK-11»

B) Tpancdopmarop co cxemMoil «OTKPBITOTO TPeyrobHUKa»

32. Llenecoobpa3Ho /1 UCIOMb30BaTh Ha TATOBOMW MO/ICTAaHIMY IMTOCTOSIHHOTO ToKa TpaHcgopmatop TATHXKY-40000/110 ¢
HOMMHA/ILHBIMY HaIpspKeHUsiMu 06MoTok 115/38,5/27,5 KB?

A) a

B) Her

B) Tonbko B ciiyyae upe3BbIUAHOM CUTYaLN

33. Yc/oBUsSIMH BKTIOUEHHUS TPEX(a3HbIX TPAaHCHOPMATOPOB Ha Mapasuie/IbHYI0 PaboTy SIBASFOTCS:

A) paBeHCTBO NIepBUYHBIX ¥ BTOPUYHBIX HAIIPSDKEHHUH, PaBEHCTBO HaNPsDKeHWH KOPOTKOTO 3aMbIKaHWsI, OIHAKOBAs! TPyTIa
coeMHEHUsI 0OMOTOK, OT/IMUHE TI0 MOIIJHOCTH He GoJiee ueM B 3 pasa

b) paBeHCTBO IIepBUYHBIX HAIPSDKeHUH, PaBEeHCTBO HAIPsDKEHUH X0JI0CTOT0 X0/ja, OMHAKOBasi TPyMIia coejUHeHus] 0OMOTOK,
OT/IMUMeE 110 MOILLJHOCTH He 6oJjiee yeM B 2 pasa

B) paBeHCTBO IIepBUYHBIX ¥ BTOPUYHBIX HalpsUKeHUH, PaBEHCTBO HaIPSDKEHUH KOPOTKOIO 3aMbIKaHUsI, OJMHAKOBBII BeC 0OMOTOK,
OTJIMUHE 110 MOILLJHOCTH He 6oJjiee yeM B 3 pasa

34. OcHOBHOM 3aaueii X03sCTBa 1eKTPOCHAGKEHHS SBISETCS

A) rapaHTHpOBaHHOe 3HeproobecrieyeHre CTOPOHHUX TOTpebuTeneH

B) rapanTHpoBaHHOe 3HeproobecrieueHre BOK3a/l0B U MPOUMX CTAHLMOHHBIX COOPY)KEHHUH
B) rapanTrpoBaHHOe 5HeproobecrneyeHHe MepeBo30yHOro MpoLecca

35. B cucteme nepemeHHOro Toka 94 kB uCno/sb3yoTcs
A) cymmupytolyie TpaHCGOpPMaTophbl

B) cumMeTpupytoriye TpaHCQOPMATOPhI

B) crnakuBarorye TpaHCHOPMaTOPhI

IIK-5.2  Paspabamvisaem  meponpusmus  no  nosviuenuto | OOydaromuics 3HAeT: OCHOBHBIE CIoCOOBI
9Hepeemu4ecKkoll 3QPeKmueHOCMU cucmem 1eKmpoCHaAOICEH UL SHEProcOCpe,CHHUsT Ha  TPAHCIOPTE, moKa3areiu
SHepProdPPEeKTUBHOCTH

36.Bribepere Hanbosee OIHOE ONpPEIeNICHHE TIOHATHS «IHEProcOepexeHUE»

a) Peanusanus npaBoBBIX, OPraHU3al[MOHHBIX, HAYYHBIX, IPOM3BOJCTBEHHBIX, TEXHUUECKUX H SKOHOMHYECKUX Mep, HaIllPaBJICHHBIX
Ha OS((QEKTUBHOE HCIIOJIB30BAHHE  TOIUIMBHO-DHEPIeTHYECKHX PECypcoOB M Ha BOBJCYCHHE B XO3MHCTBEHHBIH 000pOT
BO300HOBIISIEMBIX HCTOYHHKOB SHEPTUH

0) BriOop onTHUManbHOH CTPYKTYphl SHEProOHOCHUTENEH, T.e. ONTHMAJbHOI'O KOJNMYECTBEHHOTO COOTHOLICHHMSA pPa3IMYHBIX
HCIOJb3YyEMBIX BUJI0B 3Hepr0HocheneI71 B YCTaHOBKC, Ha YUaCTKE, B I€EXC HA NPCANPUATUHN, B pETUOHE, OTpACIIH, XO3SMCTBE

B) Mcrnonp3oBaHHE TOILIMBHO-IHEPIeTHYECKUX PECYpPCOB, OOECHEUMBAOLIEe MOCTIXNKEHHE MAaKCUMAJIBHOM IPU CYIIECTBYIOIEM
YPOBHE pa3BUTHSl TEXHUKH M TEXHOJOTMH 3(P(EKTHBHOCTH, C y4ETOM OTpPaHMYCHHOCTH HX 3aracoB M COONIOJeHUS] TpeOOBaHMMA

CHIDKECHUS TEXHOT'€HHOTO BO3/ICHCTBUSI Ha OKPY KAIOLIYIO Cpey U APYTHX TpeOOBaHU o0IecTBa




37. Kakoif U3 HWXKE TMPHUBEIEHHBIX JOKYMEHTOB pPErIAMEHTHPYET MPHOPUTETHBIE HANpPABICHUS pa3BUTUS XO3sICTBa
IIEKTPOCHAOKEHHS JKEJIE3HBIX JOPOT Ha OvpKaiie rosl?

a) DHepreTuyecKas CTpaTeTHs JKeJIe3HOIOPOKHOTO TpaHcnopTa Ha nepuoz 1o 2010 roga u Ha mepenektuBy 10 2020 roga

0) Duepreruueckas crparerus Poccnn Ha nepuop o 2030roma

B) CTpaterus pa3BUTHS JKEJIE3HOIOPOKHOTO TPAHCIIOPTa

38. Uto sBnsiercs mokazateneM 3(h(HheKTHBHOCTH Nepeadyl SHEPTHH JJIsl CHCTEMBI TSATOBOTO AIIEKTPOCHAOKEHNSI.
a) JlonyCTUMBII IPOLIEHT HOTEPh SHEPTUH B CETH
6) JlommycTiMBIi YpOBEHBb HANPSDKEHHST B KOHTAKTHOI ceTn

B) I[OHYCTI/IMBIC TOKOBBIC HAarpy3KHu 3JICMCHTOB CUCTCMbI 3J'I€KTpOCHa6)KeHI/I$[

39. Kakue maHHBIe HEOOXOIUMBI JUISI OIIEHKH YJIEKTPOIIOTPEOICHHS Ha TATOBBIX ITOACTAHIHAX CTATHCTHYECKAM METOIOM.

a) [Toka3zaTesnu moe3aHOM PabOThl M PEIPECCUOHHBIC YPABHCHHUS CBA3M Han0O0JIee KOPPEIUPOBAHHBIX MMOKA3aTeIICH MOe3IHOM paboThI ¢
TATOBBIM JIEKTPONOTpeOIeHHEM

0) JlaHHBIC O HATMYUHU YCTPOUCTB KOMIICHCAIIUU PEAKTHBHON MOIITHOCTH Y TIOBBINICHHS KO3(DHIIUCHTa MOIIIHOCTH

B) CONpOTHBICHHUE 3JIEMEHTOB CHCTEMBI TATOBOTO 3JICKTPOCHAOKCHHS, CXEMa 3JICKTPOCHAOXKCHHS, TpadUK IBUKCHHUS IOC3JIO0B,

TOKOBBIC XaPAKTCPUCTUKU ABHUIKCHUA MMOC3A0B, PA3MEPbI ,Z[BI/I)KGHI/IH}

40. B xauecTBe 1mokaszarelisi 3KOHOMUIHOCTH SHEPronoTPeOICHUs! 1Sl XK.l TPAHCIIOPTA MCILIB3YIOT.
a) Pacxox TomnmBa (31€KTpoIHEprun) Ha MepeBo3Ky | T rpy3a Ha | kKM myTH
0) Pacxon TormmBa (3J1eKTPOIHEPrun) 3a CYTKU

B) Pacxon TomnuBa (351eKTpO’HEPIUH) Ha IBM)KEHHUE 110€3/1a CpeAHEeN Macchl Ha | KM IyTH

41. Iokazatenu sHEprocOEpekeHHs UCIIOIb3YIOT MIPH:

a) IUIAHUPOBAaHMM M OLEHKE J(PQPEKTUBHOCTH pPabOT IO 3HEProcOEpeKeHUIO, INPOBEICHHN HHEPreTHUECKHX O0CIe0BaHNi
moTpeOuTeNeH YHEPropecypcoB; GOPMIPOBAHNHN CTATHCTUICCKON OTYETHOCTH 110 3(p(PEeKTHBHOCTH SHEPTONCIIONF30BAHMU

0) COCTaBIEHHM OJHEPreTHYECKOr0 I1acropTa SHEPTOEMKHX IPEANpPUSITHH, IOATOTOBKE KaJpoB, IPOBEACHHM pPEKIAMHBIX U
HMH(POPMAIMOHHBIX KaMITaHUI

B) BBIXO/JIC IPEANIPUSTHI HA ONTOBBIA PBHIHOK AJIEKTPOdHEpruu U MomHoctd (OPOM)}

42 HazoBuTe Tpu HampaBlieHHs Meponpustuii mo sHeprocOepexxennio B OAO «Poccuiickue XKenmeszusie [oporu (PXKI)»,
COOTBETCTBYIOIINE CTPYKTYpPE OpraHH3alliK yIIPaBICHHs TOIUIMBHO-OHEPreTHYeCKUMH pecypcamu (TOP)

a) ObecnieueHre (YHKIMOHUPOBAHUS SAMHOW CHCTEMBI YIIPaBICHHUS, IPHOOpETeHUs u oTpedneHus TOP; HopMupoBaHue 1 aHATN3
TOP; sneproodenenoBanne u MacopTU3AHI 00BEKTOB M TEXHOJIOTHIECKUX MPOIIECCOB

6) IToBeimenne mpuds OAO «PXK]I»; npuBiedeHne BHEIIHUX HHBECTOPOB; pPa3BUTHE MHPPACTPYKTYPHI (eaepaTbHBIX JKEIe3HBIX
Jopor

B) IloBbIlIcHHE MOTHBAIMH COTPYIHHUKOB OTACIBHBIX MPEIIPUATHIA JKEIE3HBIX JOPOr B cdepe 3HeprocOeperKeHUs, Pa3BUTHE

pannoHaIN3aTOPCTBA M U300pEeTaTENbCTBA; yIydIleHne couuanbaoi chepsl OAO «PXK]»

IIK-1.2: Buvinoansiem pacuemvi O0CHO8HbIX napamempog cucmemsl | OOydalomMics 3HAET: TEXHUYECKHE XapaKTEPUCTUKU M
INEKMPOCHADICEHUSL BLICOKOCKOPOCTHBIX MA2UCpAel KOHCTPYKTUBHBIE 0COOCHHOCTH 00opymoBaHUs
KOHTaKTHOM CETH BHICOKOCKOPOCTHBIX MarucTpajiei

43. Uto noHUMaeTcs Mo/, onpejesieHreM BbICOKOCKOPOCTHOE NacCa)KUPCKoe JIBIKeHre?

A) [IBv>KeHue MaccaKUPCKUX MOe3/j0B CO CKOPOCTMU cBbIile 200kM/u

b) BolzieneHHas IMHYSA, 10 KOTOPOH OCYILeCTBIIETCS BBICOKOCKOPOCTHOE JBI)KeHHe NacCa)KUPCKUX 110e3/,0B

B) [IBrykeHHe nacca)XWPCKUX M0e370B O CKOpocTsIMU Ao 200km/u

I') XKene3Hofopo>KHast JIMHUS, Ha KOTOPOM T10 BCel ee [/IMHE UK Ha OTAE/NBHBIX yyacTKax 00palliaroTcs MaccakKupCKue 1oe3za c
MaKCHMaJIbHBIMKM CKOPOCTSAMU bosiee 91Km/u




44. Ha KakoM 13 Nepeurc/IeHHbIX YYaCTKOB pean30BaHO CKOPOCTHOe ABrKeHre Ha ceTd OAO «PXK»?

A) Tonbko Ha yuactke MockBa-CaHKT-ITeTepOypr

B) Tonbko Ha yuactke MockBa-HwkHuit HoBropog,
B) Tonbko Ha yuactke CaHkT-ITetepbypr-bycnoBckas
I') Ha Bcex mepeunCIeHHbIX Y4acTKax

45. Kakasi cucteMa TSITOBOTO 3JIeKTPOCHA0KeHUsI IPUMEHSIeTCs Ha YJacTKe CO CKOPOCTHBIM ABMKeHHeM CaHKT-ITeTepOypr-MockBa?

A) 25kB
B) 2X25kB
B) 3xB

T') 15kB.

46. Kakoe 10/DKHO ObITH HarpspkeHHe Ha ToKorprHeMHMKe DIIC MoCTOSIHHOTO TOKa MpY OpraHr3aldi CKOPOCTHOTO JIBKEHUS?

A) He ke 2900B
B) He Huxe 2800B
B) He Huxe 2700B
I') He ke 2600B

47. Kakue MepOTIpUATHUA MOXXHO TIPUMEHUTDL [AJIA YCU/IeHUs CUCTEeMBI TATOBOI'O BJIEKTPOCHaﬁ)KEHI/IH?

A) Ycranoska ITTH

B) Ycunenve KOHTaKTHOM ceTH, yCTaHOBKA IOCTa CEKLIMOHMPOBaHUsI M MTYHKTA Napaslyie/IbHOr0 HalpsDKeHUst

B) YcraHOBKa JOTIOTHUTETBHBIX TSATOBBIX TIOACTAHIINA
I") Bce nepeunc/ieHHbIe MEPOTIPUSITUSI

2.2 Tunosble 3a1aHNA 1JIs1 OEHKH HABBIKOBOI0 00Pa30BaTeJILHOIO pe3y/ibTaTa

KOIL W HAMMCHOBAHUC MHAUKATOPAa JOCTHXXCHUA KOMIICTCHIIUH

O0pa3oBaTeNbHbIH PE3YIBTAT

TIK-1.1. Ilpoussooum 6v160p u NPOBEPKY YCMPOUCME
KOHMAKMHOU cemu, Yumaem u coCmaegisiem nianbl
KOHMAKMHOU cemu U 6030VULHBIX TUHUL dNeKMponepeoay Ha
CMaousAx NPOEKMUPOBAHUsL U IKCHILYAmayuu

OO0yuaronuiicst yMmeeT: MpOU3BOJIUTh PaCUeT CUCTEMBI TATOBOTO
3NEKTPOCHAOKEHUS, ONPEACISATh MOTCPU PHEPTUU U MAJICHUC
HATIPSDKCHUS B TATOBOM CETH; pa3padaThiBaTh MEPOIIPHUSATHS 110
YCHJICHHIO TSTOBOW CETHU; BBIOJHSITH TATOBBIC PACUCTHI

1. BymonHUTH pacuer pacqéT CCUCHUSA IMMOJABECKH, 3HAad MApPKHUPOBKY U KOJIMYECTBO IMTPOBOAOB

2. BBINOMHUTH pacdeT CONPOTHBICHUS KOHTAKTHON MOJBECKH, 3HAsi MAPKUPOBKY U KOJIUYECTBO IPOBOAOB

3. BbIIOTHUTH NPOBEPOUHBII pacueT KOHTAKTHOM MOABECKH 10 I0IYCTUMOMY TOKY Harpy3Ku

4. PaccuuTaTh TOK B KOHTAKTHOM CETH JJIs 33JaHHOM MTHOBEHHOM CXEMBI HAarpy30K

5. PaccuMrtarh NOTEpPH SHEPIUU B IPOBOAAX KOHTAKTHOM CETH JUIs 3alaHHON MTHOBEHHOM CXEMBbI Harpy30K

6. HaiiTin magenue HanpsHKEHNS B TSATOBOM CETH LTS 3aJaHHOM MIHOBEHHOM CXEMbI Harpy30K

7. BBINOTHWUTH TATOBBIE pacyeThl U 3aJaHHOTO yYacTKa, UCIIONb3Ys MpOorpaMMHBI KoMIuteke pacuera CTO

8. Haiitu pa3nosxeHHBII TATOBBIA TOK OTHOCUTEIIBHO PACYETHON TATOBOM MOACTAHIIMHU IO PE3yJIbTaTaM TATOBBIX PACUETOB

9. IlpeanoxuTh MEPONPHATHS MO YCHUIICHUIO CHCTEMBI TSATOBOTO AJIEKTPOCHAOKEHHUS /ISl MPOITyCKa MOE3/10B MOBBIILICHHON

MAacchl JUISI 33JaHHOTO y4acTKa

IIK-1.1. Ilpouszéooum evibop u npoeepxy ycmpoucmes | OOydaromuics BlaaeeT: METOAMKAMU pacuera, BbiOOpa u
KOHMAKMHOU ~ cemu, uumaem U COCMAGIiem NAaHbl | TPOBEPKH KOHTAKTHOM MOJBECKH; CIELUAIN3UPOBAHHBIMU
KOHMAKMHOU cemu U 8030VUIHbIX JUHULL dTeKmponepeoay Ha | IporpaMMaMH o pacuety CUCTEMBI TATOBOTO
CMAaoUsxX NPOEeKMUPOSAHUsL U IKCHITYAMAaAyUu JNEKTPOCHA0KEHHS

pacuera CTD

10. BBIMOTHHUTE pacdeT MPOIYCKHOM CIIOCOOHOCTH 33/1aHHOTO y4yacTKa, UCIIOJIb3Ysl IIPOrpaMMHBIH KoMIutekc pacyera CTO
11. IpousBecTn NpPOBEPOUHBII pacdeT KOHTAKTHOH ITOJBECKM 3aJlaHHOTO YYacTKa, HCIIONB3YS IPOrPaMMHBIA KOMILIEKC

12. Tlpow3BecTu pacueT U BEIOOpP KOHTAKTHOM ITOBECKH TI0 PE3yJIbTaTaM TATOBBIX PACUCTOB
13. TIpowmsBecTH pacueT KOHTAKTHOW MOJIBECKHM Ha HArPeB 10 33JIaHHOMY TpadHKy TOKOB HAIpy3KH

IIK-2.1. Ilpoussodum 8viOOp U npogepxy 000pyO08aHUs
MA20BLIX U MPAHCHOPMAMOPHLIX NOOCMAHYUU, JUHELHBIX
yempoucme  cucmem  dNeKMpOCHAOIICEHUs, — Yumams U
cocmasnames OOHONUHeliHble — cXembl Ha cmaousx
NPOEeKMUPOBANUS U IKCHILYamayuy

OOyuaronuiicsi yMeeT: MPOU3BOANUTH PACUET CHUCTEMBI TSTOBOTO
3JIEKTPOCHA0KEHHS, ONPENENATh PACCTOSIHUE MEXIY TSITOBBIMHU
MOJICTAHIIUSIMHA, MOIIHOCTh TSTOBBIX TOJICTAHIIMH, Harpy3KH
OCHOBHOT'O 00OpY/IOBaHHs TATOBBIX IOJCTAHIMNA; PACCUUTHIBATD
pacxo1 IEKTPOIHEPTHH

pe3ylibTaTaM TATOBBIX paCuCTOB

IIpU U3BECTHBIX CPEIHNUX TOKAX HAI'PY3KU

HCTIONB3YS IPOTrpaMMHBIN KoMIuTeke pacdera CTO

14. Paccuutarh paccTosiHME MEXAy TATOBBIMU TOJCTAHIMSIMH W BBINOJHUTH MX PACCTAHOBKY Ha 3aJaHHOM YYacTKE IO
15. Paccunrtarh Harpy3ky TSTOBBIX MOJCTAHIMNA A PEXXKUMOB: HOPMAJIbHBIM, MOBBIIIEHHON WHTEHCUBHOCTU M IOCIE OKHA
16. Paccuntarh TOKM Harpy3Ku TSITOBBIX HOJACTAHLIMNA JUIS 3alaHHOM MTHOBEHHOH CXEMBbI Harpy30K

17. Paccuntarh MOIIHOCTb Harpy3KH TATOBBIX MOACTAHLUN AJIs 33aJaHHOW MIHOBEHHOM CXEMBI Harpy30K

18. PaccumraTh pacxol »JIEKTPO’HEPIHH, 3aTPAYNBACMbIH Ha MPOIYCK ITOE3/I0B 110 3aJaHHBIM YYacTKy U Ipa(MKy JABIKEHHS,

19. CocTaBHUTh BEKTOPHYIO AMarpaMMy Harpy3oK TSIroBoro tpaHcdopmaropa B cucteme 27.5kB

IIK-2.1. Ilpoussodum @vibOp U npogepxy 000pyO008aHUs
MA08bIX U MPAHCHOPMAMOPHBIX NOOCAHYUL, TUHELHBIX
yempouicmg  cucmem  2NEKMPOCHAONCEHUA,  Yumames U
COCMAsIAmMb __ OOHONUHEUHble  CXeMbl  HA _ CMaousx

OOyuarommuiicss BafeeT: METOMUKAMH pacdera, BbIOOpa W
IPOBEPKH TpaHc(hOpMaTOpOB; CIIeLIMAT3UPOBAHHBIMH
nporpaMMamu o pacuety CHCTEMBI TATOBOI'O

3JEKTPOCHAOKEHUS




npoeKkmupoearnusl u IKcniryamayuu

20. PaccuurtaTh pacxojl JIEKTPOIHEPIHH, 3aTPAYMBAEMBbIi Ha MPOIYCK ITOE3/I0B 10 3aJJaHHBIM Y4acTKy U IpaMKy JBHKEHHS,
UCTONB3Ys IPOrpaMMHBI KoMIuTeke pacyera CTO

21. BeiOpats TpanchopmaTop IS TATOBOH MMOJCTAHIIMK MO Pe3yJIbTaTaM TATOBBIX PacueToOB

22. TIpoBeputs TpaHcdopMaTop Ha HarpeB, 3Has TATOBYIO U PaiOHHYIO Harpy3Ky IOJICTaHIINN

23. TlpowusBectu pacueT MeponpusaTuil no ycunenuro CTO 3agaHHOro y4acTka, UCIONb3ysl MPOrpaMMHBIM KOMIUIEKC pacdeTa

CTo
IIK-5.2 Paspabamvisaem meponpusamus no nOGbIUEHUIO OOyuaronuiicsi yMeeT: MPOU3BOANTH PacyueT MoKazaTelen
9Hepeemuieckoll dpexmuenocmu cucmem 9HEprodhHEeKTUBHOCTH CUCTEMBI TATOBOTO JIEKTPOCHA0KEHHS
INEKMPOCHADIHCEHUS]

24. PaccumrtaTh I y9acTKa W 3aJaHHOTO TpaduKa ABIKCHHS IOTEPH B OOOpPYNOBAaHWU TSATOBOW CETH, WCIIONB3YS
MIpOTpaMMHBIH KomImiekc pacueta CTO

25. BBIMOTHUTH aHAJU3 TIOTEPh JIEKTPOIHEPTHH 10 pe3ynbraTaM pacdera CTO

26. BpiOpaTh MeponpHsTHS, HANpaBICHHBIE HA CHIDKCHHE MOTEPh AJIEKTPOIHEPTHH B TATOBOW ceTH, 3Hasg mapamerpsl CTO
3aJ]aHHOT'O y4acTKa

27. Paccuurarth 3aJaHHBIC MCPONPUATUA, HAIPABJICHHLBIC Ha CHUIKCHHUC MOTCPH DJICKTPOOHEPIrUn B TATOBOH CETH 3aJaHHOI'O
y4acTKa, UCMOJIb3Ysl MPOrpaMMHBIN koMiieke pacueta CTO

T1IK-5.2 Paspabamvisaem meponpusimus no noeblULeHUI OOy4arouuiics BIAJICET: METOIAMH OLICHKH PAcXo/ia TOIUIUBHO-
9Hepeemuieckoll dpdexmuenocmu cucmem 9HEPreTHYECKUX PECYPCOB
INEKMPOCHADIHCEHUSL

28. BHIMOTHHUTE aHATN3 PacXo/1a IEKTPOIHEPTUH 110 TSATOBOW ITOACTAHINH, 3Hasl rpadyK ee Harpy3Ku

29. BHIMOMHWUTH aHAIN3 pacxoja 3JIEKTPOIHEPTMH 110 YYacCTKy OJKEJIE3HOW JOpOTH, IOJNyYeHHBIE II0 pe3yjbTraTaM
MMHTAIOHHOTO MOJICITUPOBAHUS

30. OmnpenenuTs yAEIBbHBINA PacXoj 3JIEKTPO’HEPTHH Ha BBHIIOJIHEHNE MOE3HOW PabOThI MO 33laHHOMY y4YacTKy, HCIONb3Ys
PE3yNBTaThl MMUTAIMOHHOTO MOJIETHPOBaHUS

1IK-1.2. Boinonnsem pacuemvl OCHOBHbIX NAPAMEMPO8 OO0yuatontuiicst ymeeT: BRIOUPATh M aHAIN3UPOBATh TEXHUIECKHE

cucmemul SNEKMPOCHAOIHCEHUS BbICOKOCKOPOCMHBIX XapaKTePUCTUKH ¥ KOHCTPYKTUBHBIE 0COOCHHOCTH

Mmazucmpanei 000py/I0BaHUsI KOHTAKTHOM CETH BHICOKOCKOPOCTHBIX
MarucTpaiei

31. BBINOTHUTE TATOBBIE PACYETHI IS IIOE3/I0B PA3JIUYHOTO TUIIA, BKIHOYAs CKOPOCTHBIC [TOE3/1a M [T0€3/1a IIOBBIIICHHON MacChI.
32. CMoaenupoBath rpaduik IBHKCHUS MOC3/0B IS TPEX PEKUMOB:

-TPY30BBIC, MACCAKUPCKUE, IPUTOPOTHEIC,

-TPY30BBIC, MACCAKUPCKHE, IIPUTOPOTHBIE, CKOPOCTHBIE,

-TPY30BBIC, TACCAKUPCKHE, IIPUTOPOTHBIC, ITOE3/1a TIOBBIIICHHON MACCHI.

33.3Has CyIIeCTBYIONINI TpaduK ABIKCHHS IMOC3I0B, CHOPMHUPOBATH TEXHUUCCKUE YCIOBUS, IPEIbIBIICMBIC K KOHTAKTHON CETH
[IPU OPraHU3aIUU CKOPOCTHOTO ¥ BHICOKOCKOPOCTHOTO JIBHIKEHHSI.

1IK-1.2. Buinonnsem pacuemul OCHOBHbIX NAPAMEMPO8 OO0y4arontuiicst BIaJiceT: METOIOIOTHEH BEIOOpa OCHOBHBIX

cucmembl d1eKMPOCHAOICEHUS BbICOKOCKOPOCHHbIX TEXHHUYECKHUX XapPAKTEPUCTUK M KOHCTPYKTUBHBIX OCOOEHHOCTEH

Mazucmpaneu 000pyI0BaHUSI KOHTAKTHOW CETH BEICOKOCKOPOCTHBIX
MarucTpanei

34. BBINOTHATE MOICTHPOBAaHUE PAabOTHI CHCTEMBI TATOBOTO JIEKTPOCHAOKEHHUS UL TPadUKOB JTBIDKCHUS:

-IPy30BbIe, TaCCAXKUPCKHUE, IPUTOPOIHEIE;

-rpy30BbI€, IACCAKUPCKUE, IPUTOPOIHBIE, CKOPOCTHBIE,

-rpy30BBbI€, TACCAXKUPCKUE, IPUTOPOIHBIE, 0E3/1a TIOBBIIICHHOH MacChl.

35. CocraBuTh rpadyK IEKTPUUECKON HArpy3Ky pacyeTHOH TATOBOM MOJACTAaHIIUK JJIsl Pa3IUYHbIX TPA(UKOB ABMIKEHHS U
MIPOBECTH aHAJIN3 HOIYYSHHBIX I'PaGUKOB MIEKTPUUECKUX HArPy30K C UCIOJIb30BaHUEM KOIPPUIUEHTOB Ko, Kiax ¥ T.11.
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Hepequb BOIIPOCOB JIA IOATOTOBKHU 06yqa}0mnxc;1 K HpOMe)ICYTO‘{HOﬁ aTTeCTalinuu

Bomnpocs! k 3auety
CHuCTEeMBI TSATOBOTO AJIEKTPOCHAOKEHHS JKEJIE3HBIX IOPOT, METPOIOJIUTCHOB W JPYTUX BHUIOB
JIEKTPUUYECKOTO TpaHCIopTa
CtpyKTypa 37IeKTPOCHAOKEHHS JKEJIE3HOU TOPOTH
CucTeMbl TATOBOTO 3JEKTPOCHAOKEHHS KEJIE3HBIX 10pOT
Cucrema TATOBOTO DIIEKTPOCHA0KEHUS TIOCTOSTHHOTO TOKa HanpspkeHuem 3 kB
Cucrtema TAroBOro 3J1€KTPOCHAOXKEHHsT O0JHO(A3HOTO MEPEMEHHOIro TOKa HampsbkeHueMm 25 kB,
yactoToi 50I'
CxeMa BHEUIHETO 3JEKTPOCHAOKEHMs TATOBBIX IMOACTAHIMHA Ui CUCTEM DSJIEKTPUYECKOM TATU
MIOCTOSIHHOTO Y TIEPEMEHHOTO TOKa
CxeMbl IPUCOEINHEHHS TATOBBIX MMOACTAHIIMN K JIMHUSAM 3JIEKTpoIepe aun
OCOOEHHOCTH CXeM MUTAHUS TATOBOW CETH 0THO(A3HOTO TOKA MPOMBIIUICHHONW YaCTOTHI
CxeMbl NOAKIIIOYEHHUS TPYIIIBI TATOBBIX NMOJACTAHIMN K JIMHUM 3JIEKTponepeaay

. TpexnpoBo/iHas cucTemMa TAroBOro JIEKTPOCHAOKEHUS IEPEMEHHOI0  TOKa
11.
12.

CxeMbl MUTaHUSI KOHTAKTHON CETH

CTBIKOBaHHME YYACTKOB C PA3IMYHBIM HAMPSHKCHUEM B TATOBOW CETH HIIU C PA3IUYHBIMU CHCTEMaMU
TOKa

3apyOeKHbIE CUCTEMBI TSATOBOTO JIEKTPOCHAOKEHHS

CucreMbl 31eKTPOCHA0KEHUSI METPOTIOIUTEHA U APYTUX BUJOB SJEKTPUUECKOTO TPAHCIOPTA
DeKTpOCHAOKEHHE HETIATOBBIX MOTpeOnTENei

DNeKTpUUECKHUe XapaKTePUCTUKH 3JIEMEHTOB CUCTEMBI TATOBOTO 3JIEKTPOCHA0KEHUS
TsTOBBIC PEIBCOBBIC LIETTH

ConpoTuBIeHHE TATOBOM CETH MOCTOSHHOTO TOKa

CornpoTHBIICHHE TSATOBOM CETH MEPEMEHHOTO TOKA

Monenb npoTekaHus TOKa MO pesibcaM U 3eMIie

[TonHOE compoTUBIIEHHE OTACIBHBIX KOHTYPOB TATOBOM CETU MEPEMEHHOTO TOKA

[TonmHOE pacueTHOE COMPOTHUBIICHUE TATOBOM ceTH

CocraBHOE 1 HKBUBAJICHTHOE MPUBEICHHOE COMPOTUBIICHNE TATOBOU CETH

Bo3neiicTBue 6myxaaroniux TOKOB Ha METAITTHYECKHE MTOI3€MHBIE COOPYKEHHUS .
YMeHbIIeHHe 0Ty KTaI0IUX TOKOB

3anuTa MoA3eMHBIX COOPYKEHUN

Brusinue Toka yTeuKu U3 pelbCcoB Ha OMOPHI M PYHIAMEHTH KOHTAKTHON CETH

KauecTBo 371eKTpHUYEeCcKOil SHEPTUH U €T0 MOoKa3aTean

BrnusiHue uW3MeHEHMIA HAmNpsDKEHUS Ha padoOTy JIIEKTPUYECKUX JIOKOMOTHBOB M TIPOMYCKHYIO
CIIOCOOHOCTH Y4YacTKa >KeJIe3HOM Toporu

Brusinue n3MeHeHus HampsDKEHUS Ha paboTy AJIEKTPUISCKUX TOKOMOTHBOB

KauecTBo 31eKTpHUYeCcKOil SHEPTUU U €To MoKa3aTean

HecumMeTpust TOKOB ¥ HAIIPSHKCHUN B CUCTEME JJICKTPOCHAOKEHUS

3aKOHBI pacmpe/ieIeHHs Yiclia oe3/10B

[IpuHuun Meroaa pacueTra ¢ y4eTOM HEPAaBHOMEPHOCTH JABUKEHUS TTOE3/I0B

[1yTu coBepiIEHCTBOBaHMS CUCTEM TATOBOTO 3JIEKTPOCHAOKEHHUS ANEKTPUUECKUX HKEJIE3HBIX TOPOT
BbIHyX1eHHBIE PEKUMBI CUCTEMBI TATOBOT'O IEKTPOCHAOKEHUS

[1yT 5KOHOMMHM BIEKTPUYECKON SHEPTUU B CUCTEME TATOBOI'O 3JIEKTPOCHAOKEHHUS

[Torepu >neKTpUYECKO S3HEPTUU B CUCTEME TATOBOIO 3JIEKTPOCHA0KEHUS

OO0mast cTpyKTypa pacxoJI0B JIEKTPUUECKON SHEPTHU B CHCTEME TATOBOTO JIEKTPOCHAOKEHHS

[IpormyckHas CHOCOOHOCTH y4acTKa JKeJIe3HBIX JOPOT

PacueT 5KOHOMHUYECKOT0 CEUEHHST KOHTAKTHOM ITOIBECKH

Br10op THITa TOHU3UTENHLHOTO TpaHChopMaTopa

PacueT MOIIIHOCTH TATOBOH ITOACTAHIINU

Br16op BapuaHTa pa3MeIieHus TSITOBBIX TOICTaHIIHIMA

DIEKTPUYECKHUE PACYETHI CUCTEMBI TATOBOTO JIEKTPOCHAOKESHHSI

[TpuHIHITBI, HCXOIHBIE JaHHBIC U MOPSIOK MPOSKTUPOBAHUS CUCTEM TITOBOTO YJIEKTPOCHAOKEHUS
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[IpuHIMI METOIOB pacyeTa Mo 3aJaHHOMY TpaUKy JBUKEHUS MOE3I0B

[TpuHIMIIBI pacyeTa MTHOBEHHBIX CXEM

MeTo/bI pacueTa CUCTEMBI TSTOBOTO JIEKTPOCHAOKEHUS

HecummeTpust HanpsKeHHsI B CUCTEMAX JIEKTPOCHAOKESHUS

HecummeTpus TokoB Tpex(azHoil CHCTEMBI, TUTAIOIIECH HECKOIBKO 0OHO(MA3HBIX HATPY30K
HecummeTprsi TOKOB OJJTHOM TATOBOM MOJACTAHIIMHU

HecumMmeTpust TOKOB ¥ HaIlIpsHKEHUN B CUCTEME DJIEKTPOCHAOKEHUS

[TpuHIIMIT METOZIOB pacyera Mo CPEeHUM pa3Mepam IBUKEHHUS MOE3/I0B

Bomnpocsl k 3x3ameny
MareMaTHuecKkue MOJIeNH, IPOrpaMMHbIE CPEACTBa pacueTa U MOJEIUPOBAHUS PabOThl CHCTEMBI
TATOBOT'O AJIEKTPOCHAOKEHUS
[IporpammHbIe KOMIUIEKCHI IO pacyeTy OCHOBHBIX NapameTpoB CTO Ha DBM.
Pacyer 4nCIOBBIX XapaKTEPUCTHK MTAPAMETPOB CHCTEM 3JICKTPOCHAOKEHUS
ANTOpUTM CTaTUCTHUYECKOW 00pabOTKU Pe3yIbTaTOB pacyeTa MTHOBEHHBIX CXEM
Craructuueckue pacuersl Ha OBM
[Iporpamma monenu rpaduka JBUKEHUS MOE370B
CxeMmbl 3aMeleHUs] OCHOBHBIX YCTPONCTB 3JIEKTPOCHA0XKEHUS
Mogenb B3auMOJeHCTBUS 3JIEKTPONOABHKHOTO COCTAaBa U CUCTEMBI TATOBOT'O JIEKTPOCHAOKEHUS
Metoa hopMupoBaHHs BEpOATHOCTHOTO rpaduka qBmkeHus Ha IBM
MopenupoBanue rpadpuka JIBuxkeHHs Ha OBM - Kak OCHOBa MMHUTAIIMOHHOI'O MOJAEIMPOBAHUS
CUCTEM TATOBOIO AIEKTPOCHAOKEHUS
OcHOBHBIE 3Tallbl PELICHUs 3a1a4 TATOBOI0 3JIeKTpocHab)eHust Ha OBM
3amaun U pemaemMbie mpu momomy IBM B 0071aCTH TATOBOTO JIEKTPOCHAOKEHUS
Hcnonb30BaHue CpeiCTB COBPEMEHHOM BbIUMCIUTENBbHOW TexHUKH B CTD  anekTpuueckux
KEJIE3HBIX
Yeunenust CTD 11 nporycka 1moe3 0B HOBBIILIEHHON MacChl U JUTHHBI
Pacuet TokoB KopoTkoro 3ambikanus (K3)
Pacuer nponyckHON CIOCOOHOCTH U UMMTALMOHHON MOJIENTN
Metouka Bei6opa obopynosanmst CTD
Pacuer aBapuilHBIX U BBIHYKEHHBIX CUCTEM JIEKTPOCHAOKEHNS B UMUTALMOHHON MOJIENTN
PacueT B KOMIIJIEKCHBIX YMCIaX
Pacuer cucTemsl TArOBOIO 3JEKTPOCHA0KEHUS IEPEMEHHOTO TOKA
Pacuet cucremsr TsaroBoro annekrpocHadxenus (CTD) mocTosHHOTO TOKa
OneKkTpudeckuil pacyer Ha 6a3e UMUTALIMOHHON MOJEIH
TAroBeIi pacyeT B UMUTALMOHHOW MOJEIIH.
CucrteMbl TATOBOIO 3JEKTPOCHAOKEHMS JKEJIE3HBIX AOPOT, METPONOJIUTEHOB M JPYI'MX BHUAOB
ANEKTPUYECKOTO TPaHCIIOPTa
CxeMbl OAKIIIOYEHHUS TPYIIIBI TATOBBIX MOACTAHIMN K JIMHUM 3JIEKTponepeaay
OCOOEHHOCTH CXeM MUTAHMS TATOBOM CETH 0THO(A3HOTO TOKA MPOMBIIUICHHONW YaCTOTHI
CxeMbl IPUCOEINHEHMSI TATOBBIX MOACTAHIMN K JTUHUSAM
Cxema BHEUIHETO AJIEKTPOCHAOKEHUS TATOBBIX MOJCTAHLMNA JJISI CUCTEM AIJIEKTPUYECKOW TSru
IIOCTOSIHHOTO U TMIEPEMEHHOT0 TOKA
JNEKTponepeaun
Cucrtema TAroBOro 3J1€KTPOCHAOKEHHsI OJHO(A3HOrO NMEPEeMEHHOIo TOKa HampsbkeHueMm 25 kB,
yactoToi 50 I'y
CucTeMbl TArOBOT0 3JEKTPOCHAOKEHHS KEJIE3HBIX 10pOT
Cucrema TATroBOTO AJIEKTPOCHA0KEHUS TIOCTOSHHOTO TOKA Hanpspkenuem 3 kB
CrpykTypa 371eKTpOCHA0KEHUS XKeIe3HOU JOPOrU
TpexnpoBosHas cuctemMa TAroBOro MEKTPOCHAOKEHHUS IEPEMEHHOIO0 TOKa
Tsrossle penbcoBble LENN
DJIEeKTpUUECKUE XapaKTEPUCTUKU JIEMEHTOB CUCTEMBI TATOBOTO JIEKTPOCHAOKEHHS
DIEeKTPOCHAOKEHUE HETATOBBIX MOTPEOUTENICH
CucTeMsbl 3JeKTPOCHAOKEHHSI METPOTIOIUTEHA U APYTUX BHUJIOB JEKTPUUIECKOTO TPAHCIIOPTA



96. CTpIKOBaHME yYaCTKOB C Pa3JINYHBIM HAIPSKEHUEM B TATOBOM CETH WM C Pa3JIMUHBIMHM CUCTEMaMU
TOKa

97. CxeMbl TUTaHUSI KOHTAKTHOU CETU

98. ComnpoTHBIICHHUE TSATOBOM CETH MOCTOSIHHOTO TOKa

99. BriusiHue TOKa yTEYKU U3 PEIbCOB Ha OMOPBI U PYHAAMEHTHl KOHTAKTHOW CETH

100. 3amuTa MoA3eMHBIX COOPYKEHUMN

101. BosgeiicTBue Oy X1al0MIKUX TOKOB Ha METANTNYECKHE TTOA3EMHbIE COOPYKEHUS

102. CocTaBHOE U KBUBAJICHTHOE MPUBEIEHHOE CONPOTHUBIIEHUE TATOBOM ceTn

103. VYwmenblieHue OIyKIAIOMIMX TOKOB

104. IlonmHoe pacueTHOE CONMPOTHUBIIEHUE TATOBOM ceTn

105. TlonHOe cOmpoTHUBIEHUE OTACIBHBIX KOHTYPOB TATOBOM CETH NMEPEMEHHOTO TOKA

106. Mopenb NpoTeKkaHus TOKa 10 PeabcaM U 3emiie

107. ConpoTuBIIEHUE TATOBOM CETU IEPEMEHHOIO TOKa

108. KadecTBO 3JIEKTpUUICCKON dHEPTrUU. B3amMoOAeiCTBHE CHCTEMBI TATOBOTO AJICKTPOCHAOKEHUS U
ANEKTPUYECKOTO MOABMKHOTO COCTaBa

109. Oco0GeHHOCTH peKrMMa HaIPSHKEHUS CUCTEMBI JIEKTPOCHAOKEHUS

110. PerynupoBanue HampsoKEHUS TMPU TMOMOIIM EMKOCTHOM KOMIEHCAlMM HWHAYKTUBHOMN
COCTABJISIOLIEN CONPOTUBIICHUS

111. PerynupoBaHue HANPSKEHUS MIPU MOMOIIY MOHMKAIOIIUX TpaHC(HOPMATOPOB

112. PerynupoBaHHe HalpsHKEHUS HA TATOBBIX MOJICTAHIUAX

113. Hopwmsl HanpsbkeHUs B TAT0BOI cetu (TpedoBanus [1TI)

114. TlpomyckHas CIOCOOHOCTh Y4acTKa MEKIOICTAHIIMOHHOW 30HBI

115. BnusHHe pekxrMa HaAIpsHKEHUS Ha BpeMs X0J1a Moe3/1a 1o MEPETroHy

116. BausHue U3MeHEHMsI HAIIPsDKEHUS Ha paboTy 3JIEKTPUUECKUX JIOKOMOTHBOB

117. BnusHHe W3MEHEHUU HANpsHKEHUS Ha paboOTy ANEKTPUYECKUX JIOKOMOTHBOB M IMPOITYCKHYIO
CIIOCOOHOCTh Y4YacTKa >KeJIe3HOM 1Ioporu

118. KauecTBO 2JIEKTPUUYECKOIN YHEPTUH U €0 MOKa3aTeIn

119. OcHoBHbBIE HamnpaBi€HUS MO PEKOHCTPYKLUUU U PA3BUTHUIO XO3SMCTBA 3JIEKTPOCHAOXKEHMS IS
OpraHU3aIi CKOPOCTHOTO U BHICOKOCKOPOCTHOTO JKEJI€3HOI0POKHOTO COOOIIIECHUSI.

120. Kak MeHsieTcs MOUTHOCTh Ha TATY TOE3/10B B 3aBUCHMOCTH OT BKJIIOUEHHUS B IpaduK JBIKEHHS
CKOPOCTHBIX U BHICOKOCKOPOCTHBIX TO€3/10B?

121. Kak MeHseTcs MUHHUMAaJbHBIH YPOBEHb HANPSDKEHUS B KOHTAKTHOM CETM B 3aBUCHUMOCTH OT
BKJIIOUEHUS B TpaduK JBUKEHHSI CKOPOCTHBIX U BBICOKOCKOPOCTHBIX MOE3/10B?

122. Kakme ocHOBHBIC MpoOJIeMbl B 00JacTH 3HEProoOecreveHrss BO3HUKAIOT IMPU OpraHU3aIuu
CKOPOCTHOTO U BBICOKOCKOPOCTHOTO JTBUKECHHUS?

123. OcoGeHHOoCcTH 00ecrieueHHsI TOKOCheMa IPU CKOPOCTHOM M BBICOKOCKOPOCTHOM MAaCCaXXKHPCKOM
JBUKCHHUH TTOE3/I0B.

124. BsicokockopocTHasi Maructpaib MockBa - Cankr IlerepOypr, Mocksa - Hwxkuuit Hosropos.
[Toezna «Cokomny, «Carcany, « AJIerpoy.

3anaHue IS BBIIOJHEHUS KypCOBOIO ITPOEKTA

Jis y4acTka MarucTpaibHOM JKENe3HOW JOpOTH, AIIEKTpU(DUIMpPYeMOH Ha IMOCTOSIHHOM TOKE HIIU
oHO(a3HOM TEPEMEHHOM TOKE MPOMBIIUICHHOW YacTOThl, B paMKaX KypCOBOIO MpPOEKTa HEOOXOIHUMO
BBIIIOJIHUTH CIIEAYIOLIEE:

1.1. Onpenenutb MOIIHOCTH TATOBOM MOACTAHIIUH.

1.2. ITpoBecTr MpOBEPKY BHIOPAHHBIX TATOBBIX TPaHC(HOPMATOPOB.

1.3. PaccunTaTh miomaabs Ce4eHHs MPOBOJOB KOHTAKTHOM CETH IS IBYX CXEM ITUTaHHUS.

1.4. ITpoBepuTh BHIOPAHHYIO IUIOIIAAb CEYEHUS MPOBOJOB KOHTAKTHOW CETH Ha HarpeBaHHE.

1.5. ITpou3BecTr SJKOHOMUYECKOE CPABHEHUE JIBYX CXEM IMUTAHUSI KOHTAKTHBIX I10JIBECOK.

1.6. PaccunTaTh noTepy HaNpsKEHUS B TSATOBOM CETH.

1.7. OnpenenuTs MEPEroHHYIO MPOMYCKHYIO CIIOCOOHOCTh YYacTKa.

Ucxonuele naHHEbIE:

Tum ydacTka 10poru — riaBHbIN X0/,
Yucno nyreit — 2.

[Tpodwiib myTH pacueTHOTO y4yacTKa.



Tun penbcos — P75.

Tun noxomoruBa — 29C6 «CuHapa» mjis ydacTKOB mocTostHHOro Toka u 29C5K «Epmak» — mis
Y4aCTKOB IIEPEMEHHOTO TOKA.

HavanbHasi CKOpOCTh IBUYKEHUS M TEMIIEpaTypa HarpeBa:

Juis Tpy30BbIX — 40 xkm/4, 500C;

Ju1st maccaxupekux — 0 km/4, 200C.

HomunansHoe HampshbkeHHE Ha IMIMHAX TATOBBIX moacTtaHuui — 27,5 kB (mepemensslit Tok), — 3,5 kB
(OCTOSIHHBIH TOK).

Cxema coeqUHEHHs] KOHTAKTHBIX TOJBECOK MEXIy COOOM Ha MeperoHe: mapajuielibHash Ha ydacTKax
MIOCTOSIHHOTO TOKA M Y3JI0Basi Ha y4acTKaX NEePEMEHHOr0 TOKa.

YyacTok CTD

nBkenus, °C
W MEXIOE3JHON MHTEPBAI B YETHOM

notpebureneit, MB-A
HalnpaBJICHUU, MUH.

MorHocTs k.3., MB-A
HaNpaBJICHUH, MHH.

U MCKIIOC3AHOU UHTCPBAJI B HCUCTHOM

Tsrosas moacradus 1
Tsrosas noactannus 3

MHTCHCUBHOCTHU ABW)XCHUS, U

Yucao CYTOK B BECEHHE-JICTHUI nepuong
Macca moe31a B HEeYETHOM HalpaBJICHUU, T
Macca noe3zia B 4eTHOM HampaBJICHUH, T

TpacdhopmaropHast MOITHOCTh PAOHHBIX
IIpooIKUTENBHOCTD IEPHO/IA TIOBBILLIEHHON

MuHuMaIbHBI
I'py30II0TOK B HEUETHOM HarpasjieHny, 10° T.kxm/km
['py30M0TOK B 4€THOM HanpasyieHuH, 10° T.km/km

MuHnuMaabHEL

ro | Temmeparypa B HepHo/l NOBBIIIEHHOW HHTEHCUBHOCTH

Ilensa - HosooGpasuosoe | 2x25 kB | 754,9 | 794,9 | 729 | 7,7 | 205
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6299 | 5846

—
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3. MeToan4eckne MaTepHaJIbl, ONpeaesiioue Npoueaypy 1 KpuTepur OlleHUBAHUS
c()OpMHPOBAHHOCTH KOMIIETEHMI NP NMPOBeIeHNH NPOMEeKYTOYHOM aTTecTaluu

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

- OIIEHKa «OTJHMYHO» BBICTABIIAETCA OOydaroleMycCs, €CJIM KOJMYECTBO IPABHIBHBIX OTBETOB Ha
Bornpockl coctapisieT 100 — 90% ot obmiero 00bEMa 3aJaHHBIX BOIIPOCOB;

- OLEHKa «XOPOIIO0» BBICTABISIETCS O0Yy4aroUleMycs, €CIM KOJMYECTBO IPaBWIbHBIX OTBETOB Ha
BONpockl — 89 — 76% ot ob11ero o6bEMa 3alaHHBIX BOTIPOCOB;

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

- OILICHKa «HEYI0BJIETBOPHUTEIbHO» BBICTABISICTCS OOYYArOMIEMYCs, €CIH KOJWYECTBO IMPABHIBHBIX
oTBeToB — MeHee 60% ot o01iero o0bEMa 3aJaHHBIX BOIIPOCOB.

Kputepun ¢popmMupoBaHusi OlleHOK MO Pe3yJbTATAM BbINOJHEHHUS 3aJaHUI

«OTAHYHO/324TEHO0» — CTABUTCS 32 pabOTY, BHIIIOJIHEHHYIO MOJHOCTHIO O3 OIMOO0K U HEAOYETOB.

«Xopoo/3a4TeH0» — CTaBUTCS 3a padOTY, BBIIOJIHEHHYIO ITOJHOCTBIO, HO NIPU HAIMYUU B HEM He Oolee
OJIHOM Herpy0Ooi OMOKY M OAHOTO HeJoYeTa, He OoJiee TpeX HEeI0UETOB.

«Y10BJIETBOPHUTEIBHO/32a4TEH0» — CTABUTCS 32 PabOTy, €clii 00YUaIONIHIICS MPABUIIHBHO BBIMTOJHHUI HE
MeHee 2/3 Bceil paboThl WK JOMyCTHI He OoJiee oJHOU rpy0oil ommOKu U ABYX HEIOUETOB, HE Oojee OJHOI
rpy0oii u omgHON HerpyOoil omuoOku, He Oojiee TpeX HErpyObIX OMIMOOK, OJHOW HErpyOoi OmMOKM W JOBYX
HEIOYETOB.

«HeynoBjieTBOpUTEJILHO/HE 3aYTE€HO» — CTAaBUTCSA 3a pabOTy, €CIM YHUCIO OMMOOK M HEJOYETOB
MIPEBBICUIIO HOPMY TSI OLIEHKHU «YOBJIETBOPUTEIHHOY» WU MPABUIILHO BHITIOJHEHO MeHee 2/3 Bceil paboThl.

Buowl ouwubok:




- epybvie OwUOKU: He3HAHUe OCHOBHBIX NOHAMUL, NPAGU, HOPM, He3HAHUe NPUeMO8 peuleHus 3a0ad;
owubOKU, NOKA3bIBAIOWUE HENPABUTLHOE NOHUMAHUE YCTI08US NPEONOHNCEHHO20 3A0AHUS.

- HecpyOvle OWUOKU: HEMOYHOCU (HOPMYIUPOBOK, ONpedeNeHUll, HepayuoOHAIbHbIL 6blOOp X00d
peutenus.

- HeOdouemvl: HePAYUOHANbHbIE NpUeMbl BbINOIHEHUs 3A0aHUs, OMOelbHble NOSPEUHOCU 8
Gdopmynuposke 6bl860008, HeOPEIHCHOE BbINOTHEHUE 3A0AHUSL.

Kpurtepuu (popMHpoBaHusi OLIEHOK 10 3al[MTe KypPCOBOr0 MPOeKTa

«O1nuHo» (5 6a//IOB) — MOIYYarOT 00yyaroIyecs, CaMOCTOSATE/IbHO BBITIOJIHUBIINE W O(QOPMHUBILIHE
KypCOBYI0O pabOTy B COOTBETCTBUM C TIPEABSBASEMbIMM TpeOOBAHHSIMH, B KOTOPOM OTPa)K€HbI BCE
HeoOXo/IMMbIe pe3y/bTaThl MPOBEJEHHBIX PacyeTOB 0e3 apudMeTHUYeCKUX OIIMOOK, cesaHbl 0600IaroLme
BBIBO/IbI, @ TAK)Ke TPaMOTHO OTBETHBIIIME Ha BCE BCTPEUHbIE BOMPOCHI MPEIOo/iaBaTeIsl.

«Xopomo» (4 6anma) — Mosy4yaroT 00yYarOIMeCcsi, CaMOCTOSITE/IbHO BBITIONIHUBILNE U O(GOPMUBILIHE
KypCOBYI0O pabOTy B COOTBETCTBUM C TIPEABSBASEMbIMH TpeOOBAHUSIMH, B KOTOPOM OTPa)K€HbI BCE
HeoOXoZIMMbIe pe3y/IbTaThl MPOBEIEHHBIX PACUETOB, Ce/laHbl 00001jarole BbIBOALL TIpy 3TOM MpPH OTBETAX
Ha BOTIPOCHI TIperiofiaBaTesisi 00ydaromuiicss AonycTun He Oosiee ofHOM rpy0Ool OIMOKM UM ABYX HErpyObIxX
OIIMOOK.

«YpoBnerBoputenibHO» (3 0anna) — mosydaroT 00ydYarolrecsi, CaMOCTOSITe/TbHO BBITIOJTHUBIINE U
odopMHUBIIIHE KypCOBYIO PabOTy B COOTBETCTBUM C TIPEIbSAB/ISAEMBIMA TPEOOBAHUSIMHM, B KOTOPOM OTPa’K€HbI
BCe HeoOXOJuMble pe3y/bTaThl MPOBEJEHHBIX pacyeToB, CesaHbl 0000Imarome BbIBOABL [Ipy 3TOM Tipu
OTBETax Ha BOMPOCHI TMpero/aBare/iss OOyUarOI[UICA [JOMYCTHI JABe-TPU TPyOble OIIMOKM WM UeThIpe
HerpyObIX OIIMOOK.

«HeypoBnerBopurenbHo» (0 0anmoB) — CTaBUTCS 3a KYpPCOBYHO paboTy, eC/id YHMC/I0 OMMOOK |
HE/IOUeTOB MPEBBICUIO HOPMY /IJIS OLIEHKHU «Y/IOBJIETBOPUTE/ILHO», MO0 paboTa BBITIOTHEHA 00yUaroIuMCs He
CaMOCTOSATEJTBHO.

Buzibl onmbok:

- TpyOble: HeyMeHue ciesiaTh 0000IIatoIIHe BBIBO/[bI, OTCYTCTBUE 3HAHUN METO/IMK PACUeTOB.

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

Kpurepun popmupoBanusi OieHOK MO 3a4eTy
«3a4TEeHO0» — CTYAEHT NpHOOpen HEeOOXOAMMbIE YMEHHMS W HaBBIKHM, NPOJEMOHCTPHUPOBAT HAaBBIK
MPAKTUYECKOTO MPUMEHEHHUS MOTyYEeHHBIX 3HAaHUM; JOMYCTUI OUTMOKH U HETOYHOCTH.
«He 3a4TeHO» — CTYICHT JEMOHCTpUPYET (PparMeHTapHBbIC 3HAHUS W3Y4aeMOro Kypca; OTCYTCTBYIOT
HE0OXOUMBbIE YMEHHSI U HABBIKH, TOMYIIEHBI TPyObIe OIIHOKH.

Kpurepun ¢popmMupoBaHusi OLEHOK MO IK3AMEHY

«OtauuHo» (5 OammoB) — oOydaromuiics JIEMOHCTPUPYET 3HAHWE BCEX pa3JelioB HM3ydaeMOu
TUCIUILTUHBL: CoiepKaHue 0a30BbIX MOHIATHI U PyHAAMEHTaIBHBIX MPOOIEM; YMEHHE U3NIaraTh MPOrPaMMHBII
MaTepuall C JEMOHCTpaluedl KOHKPETHBIX mpuMepoB. CBOOOIHOE BIAJCHHE MAaTEPUATIOM JIOJDKHO
XapaKTepU30BaThCS JIOTUYECKOM SICHOCTHIO M YETKHM BHJICHHUEM ITyTEeil MPUMEHEHHsI MOJIyYCHHBIX 3HAHUN B
MPAKTUYECKOH IeATEIIbHOCTH, YMEHHUEM CBSI3aTh MaTepHall C IPYTUMHU OTPACIISIMUA 3HAHUSL.

«Xopowo» (4 6anna) — oOyyarouuiicss AEMOHCTPUPYET 3HAHUS BCEX PA3AENOB U3y4aeMOM JUCIHUILTUHBIL:
coJepkaHre 0a30BbIX MOHATUH M (YHIAMEHTAIBHBIX Npo0JIeM; MpruoOpen HeoOXOANMMbIe YMEHHS M HaBBIKH,
OCBOMJI BOIIPOCHI MTPAKTUYECKOTO MPUMEHEHUS MOJTYUYCHHBIX 3HAHUN, HE JOMYCTHJ (PaKTUYECKUX OLIUOOK MpH
OTBETE, OCTATOYHO TIOCJIEJOBATEIIFHO W JIOTMYHO H3JIaraeT TEOPETUYECKHH MaTepuall, JIOIyCKas JIUIIb
HE3HAYUTeNIbHbIE HApYILIEHUsl IMOCJIEOBATEIbHOCTH U3JI0KEHHUS M HEKOTOpble HETOYHOCTU. Takum obOpazom
JIaHHAs OLIEHKA BBICTABIISICTCS 3a MPABUIIBHBIN, HO HEJOCTATOUHO MOJHBIN OTBET.

«Y10BJIeTBOpUTEJIBHO» (3 Oamia) — oOywaromuiicss AEMOHCTPUPYET 3HAHHE OCHOBHBIX pa3JiejoB
pOrpaMMbl H3y4aeMoOro Kypca: ero 0a30BbIX MOHATHA M (yHIAMEHTANbHBIX MpoOseM. OpHAaKo 3HaHUE
OCHOBHBIX IMpOoOJeM Kypca HE MOJKPEIUIAIOTCS KOHKPETHBIMHU IMPAKTUYECKHUMH IpUMEpamMH, HE MOJHOCTHIO
pacKphiTa CYIIHOCTh BOIPOCOB, OTBET HEAOCTATOYHO JIOTMYEH M HE BCETr/a IOCIEeNOBATENICH, OMYIICHBI
OIIMOKU ¥ HETOYHOCTH.

«HeynoBjerBoputejbHo» (0 0amioB) — BBICTABISETCS B TOM Cllydae, KOrJa OOYyYaroIIHiAcs
JEMOHCTpHUPYET (hparMeHTapHblE 3HAHUS OCHOBHBIX pa3JielioB MPOrpaMMbl M3y4aeMoro Kypca: ero 0a3oBBIX
NOHATHH ¥ (QyHIAMEHTANbHBIX TpoOiieM. Y 2JK3aMeHyemMoro cjaabo BbIpakeHa CIIOCOOHOCTh K



CaMOCTOSATEIIBHOMY ~aHAJUTUYECKOMY MBILIJICHUIO, HMMEIOTCA 3aTPyJHEHUSA B M3JI0KEHUM MaTepuala,
OTCYTCTBYIOT HEOOXO/IMMbIE YMEHUS U HaBBIKH, TOMYLICHBI IpyOble OIMOKH 1 HE3HAHHE TEPMUHOJIOTUH, OTKa3
OTBEYaTh Ha JOMNOJHUTENIbHBIE BOIPOCH], 3HAHHE KOTOPHIX HEOOXOAMMO JUISl TOJIyYEHUS MOJIO0KHUTEIbHOM
OLICHKH.



