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1. IEJTA OCBOEHMSI 1M CLIUIIJIMHBI (MOYJIST)

1.1 | dopmupoBanne nmpodeccHoHATBHBIX KOMIETECHINH B 001aCTH MPOSKTUPOBAHMS U IKCILTYaTAI[HH CHCTEM TATOBOTO
JNIEeKTPOCHAOKEHH S, IPUHIIUIIOB TOCTPOCHUS, PAOOTHI M OCHOBHBIX XapaKTEPUCTUK ITUX CHCTEM

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

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

3. KOMIETEHIIMU OB VYAIOIIETOCSsl, §OPMHUPYEMBIE B PE3YJIbTATE OCBOEHMSI JUCLUILJINHbBI
(MOJLY.1sT)

[IK-3 CnocobeH BecTH OmepaTHBHOE yIIpaBiIeHHe paboTOH yCTPOHCTB MIEKTPOCHAOKEHH At Oecriepe0oifHOro
JIEKTPOCHAOKEHHUS TATOBBIX U HETSATOBBIX MOTPEOUTENEH JKEIe3HOI0POKHOI0 TPAHCIIOpTa

[1K-3.3 AnammupyeT paboTy CHCTEMBI TSATOBOTO 3JIEKTPOCHA0KEHHSI B HOPMAJIBHOM M aBapHUIHOM PEeXUMax

TIK-8 CriocoGeH BBIMOTHSTH IPOEKTHI YCTPOHCTB AJIEKTPU(DUKAILIMU U SIEKTPOCHA0KEHHS U pa3padaThiBaTh K HUIM TEXHHUECKYIO
JOKyMEHTAIHIO

[1K-8.2 BrimonHsAeT pacdeTsl, BEIOOp U IPOBEPKY 000pYAOBaHHS, COCTABISIET CXEMBI 00BEKTOB IIPU MPOSKTUPOBAHUU CUCTEM
EKTPOCHAOKEHHUS

17.100. Ipodeccuonanbublii crangapt "CIHEHNUAJUCT IO TEXHUYECKOU NNOAJAEPKKE TPOUHECCA
IKCIUTYATAIIMM YCTPOMCTB JIEKTPUPUKAIIAA U JEKTPOCHABKEHMSA )KEJE3HOIOPOKHOI'O
TPAHCIIOPTA", yrBepaxaéHHbIH NpUuKa3zoM MUHHCTEPCTBA TPYAA H COLUANBHOM 3amuThl Poccniicko ®@enepauun or 15
uions 2020 r. N 334n (3apeructpupoBad MunucrepcTsoM octunuu Poccuiickoii @eaepanuu 20 uroas 2020 r.,
peructpannonHbiii N 59018)

ITK-8. C. MOHUTOpUHT pabOThI YCTPOHCTB KOHTAKTHOM CETH, TATOBBIX MOACTAHIUH 1 SHEPTECTUKH
C/02.6 Oxa3aHne MpaKTHYECKOH ITOMOIIH JUCTAHIIAM JIEKTPOCHAOKESHHU 10 TIPEAYTIPEXKICHUIO TOBPEKICHUH YCTPOUCTB
9NEKTpU(PUKALIUH U DIEKTPOCHAOKEHUS

[IK-8. E. Vipanenue paboToil 2J1eKTpOTeXHUUECKOH 1abopaTopun

E/02.7 Opranusanus pa3paboTKu HOPMATHBHO-TEXHUUYECKOH JOKYMEHTAlUH, TEXHUIECKUX MEPONPHATHI IO OpraHU3aIuu
Hpolecca YKCIUTyaTalluy, Pa3BUTHSI U 00eCTIeueHHUs pabOoThI yCTPOHCTB MEKTPUPUKALNN U 3TIEKTPOCHAOKECHHS JKEIE3HOIOPOXKHOTO
TpaHCIIopTa

B pesyabTare ocBOeHMs TUCHHUILUIMHBI (MOAYJ151) 00y4arouuiics 10J5KeH

3.1 | 3narh:

3.1.1 | obmee yCTpOHCTBO CUCTEM TATOBOTO 3JIEKTPOCHA0KEHUS; CXEMBI ITUTAHUS TATOBOW CETH IMIOCTOSIHHOTO U TIEPEMEHHOT0
TOKa; OCHOBHBIE TIAPAMETPBI CUCTEMBI TATOBOTO AJIEKTPOCHA0KEHHS; 00IIee YCTPOHCTBO TATOBBIX OACTAHIINN M CXEMBI
MUTaHMS TATOBOM CETH, CHIIOBOE 000pYIOBaHKE, HA3HAYCHHE (DHIBTP-YCTPOUCTB, KOMIICHCATOPOB PEaKTHBHON
MOIITHOCTH; PEKUMBI paObOThI — TATA, PEKYIEpaIisl; OCHOBHBIC CIIOCOOBI SHEPTOCOCPEIKEHHSI HAa TPAHCIIOPTE, MOKA3aTeIN
9HeprodhHeKTHBHOCTH

3.2 | YmeTh:

3.2.1 | mpOM3BOANTH PacUeT CHCTEMBI TATOBOTO AJIEKTPOCHA0KEHHS, ONPEACIATE TIOTEPH YSHEPTHA U NaJeHUE HANPSDKCHUS B
TATOBOH CETH; pa3padaThIBaTh MEPONPHUATHS 10 YCHICHUIO TATOBOH CETH; BBIIOIHSATE TATOBBIC PACUCTHI; IPOU3BOAUTD
pacdeT CUCTEMBI TATOBOTO ANEKTPOCHAOKEHHS], ONPEEISATh PACCTOSHUE MEXKIY TSATOBBIMH HMOACTAHIIUAMHU, MOLTHOCTD
TSTOBBIX MOACTAHINH, HArpy3KH OCHOBHOI'O 000PYIOBaHNUS TATOBBIX MOACTAHIMN; PACCUUTHIBATD PACXO]] JCKTPOIHEPTUH;
TIPOM3BOANTE PAacdeT MoKa3areneil sHepro’GHEeKTHBHOCTH CHCTEMBI TATOBOTO MIEKTPOCHAOKEHHS

3.3 | Baagern:

3.3.1 | MeToaukaMu pacuera, BbIOOpa M IMIPOBEPKH KOHTAKTHOHN MOJIBECKH; CIICNNATM3UPOBAHHBIMHI POrpaMMaMH IO PacueTy
CHCTEMBI TSATOBOTO AJICKTPOCHA0KEHHS; METOANKAMH pacyeTa, BEIOOpa 1 IIPOBEPKH TPaHC(HOPMATOPOB;
CHeNUaTN3UPOBAHHBIMU IPOrPaMMaMH MO pacdeTy CUCTEMBI TATOBOTO IEKTPOCHAOKEHHS; METOAaMH OLIEHKH pacxoja
TOIJIMBHO-3HEPI€TUUECKUX PECYPCOB

4. CTPYKTYPA U COAEPKAHUE JUCLOUILINHBI (MOAYJIST)

Kon HanmeHoBaHue pa3/iesioB U TeM /BHJ 3aHATHUS/ Cemectp | Yaco | Ilpumeuanue
3aHATHSA / Kype

Pazgen 1. CucremMbl TATOBOro 3JeKTPOCHA0KEHHUS KeJIe3HbIX 10por,
METPONOJIUTEHOB M JPYTHX BHIOB 3JIEKTPHYECKOr0 TPAaHCIIOPTa

1.1 CTpyKTypa 3IeKTpOocHa0KEHHUS JKeNe3HOH 1opord. CHCTEMBI TATOBOTO 7 2
JIEKTPOCHAOKEHNUS KEJIe3HBIX gopor /JIex/

1.2 CxeMa BHEIIHETO MIEKTPOCHA0KEHNUS TATOBBIX MOACTAHIUH JUIS CHCTEM 7 2
QIIEKTPHYECKON TATH IIOCTOSTHHOTO U ITepeMeHHOro Toka /JIex/

1.3 TpexmpoBoHAs CHCTEMA TATOBOTO AIIEKTPOCHA0KEHUS IepeMeHHOro Toka /JIex/ 7 2

1.4 CTBIKOBaHUE YYACTKOB C Pa3IHMYHBIM HAMPSYKEHUEM B TATOBOM CETH WK C 7 2

pa3IMIHBIMH CHCTeMaMH Toka /JIek/

1.5 3apy0OexKHbIe CHCTEMBI TSATOBOTO 3JICKTpocHa0)KeHus /JIek/ 7 2




1.6

CucTeMbl IIEKTPOCHAOKEHHS METPOITOIUTEHA U IPYTHX BH/IOB JIEKTPUUSCKOTO
Tpancnoprta /JIex/

1.7 IMuTanue HeTATOBBIX IOTpedUTENeit /JIex/
1.8 Cucrema TATOBOTO 3JIEKTPOCHAOKEHHUS ITOCTOSIHHOTO TOKA HAMIPSHKEHUEM 3 IIpakrtuueckas
kB /J1a6/ MHOATOTOBKA
1.9 CucremMa TAroBOro 3J1eKTPOCHA0KEHHs 0MHO(PA3HOTr0 EPEMEHHOIO TOKa [IpakTuueckas
HanpspkeHueM 25 kB, gactoroit 50 I' /JT1a6/ MOJIrOTOBKA
1.10 CxeMbl IPUCOETUHEHUS TSATOBBIX MTOJICTAHIINHA K JTMHHUSAM [IpakTnueckas
anektponepenaun /J1abd/ MOJrOTOBKA
1.11 Oco0eHHOCTH CXEM NMUTAHUS TATOBOH CETH OAHO(A3HOrO TOKA IPOMBIIIICHHOM IIpakTuueckas
yacTotsl /J1ab/ MOATOTOBKA
1.12 CxeMbl MOJKIIIOYEHHUS TPYIIIbI TATOBBIX MOACTAHIMK K JIMHUU [IpakTuueckas
anekrponepenad /J1ad/ MOJITOTOBKA
1.13 CxeMbl MMTaHHUs KOHTAaKTHOH ceTH /J1ab/ IIpakTuueckas
MOATOTOBKA
1.14 DneKkTpocHa0KeHHe HeTATOBBIX noTpedureneit /J1ad/ [IpakTuueckas
HOJrOTOBKA
Paznen 2. DinekTpuyecKue napaMeTpbl 3J1eMEHTOB CHCTeMbI TATOBOT0
3JIeKTPOCHA0KEH U
2.1 DNEKTPUYECKUE XaPAKTEPUCTUKH 3JIEMEHTOB CUCTEMbI TATOBOTO
9JIeKTpOCHA0KEHUS U UX pacuet /JIex/
2.2 TsiroBble penabcoBblie memnu /JIex/
23 ConpoTHBIIEHHUE TATOBOI CETH ITOCTOSHHOTO ToKa /JIex/
24 ConpoTHuBIEHUE TATOBOI CETH IEPEeMEHHOro Toka /JIex/
2.5 KauecTBo anekTprudeckoi 3HEPruy U ero nokasaTeny. BiausiHue u3sMeHeHui
HaIpsDKeHUS Ha padoTy SJIEKTPUIECKHIX JIOKOMOTHBOB M IIPOITYCKHYIO
CTIIOCOOHOCTBH y4acTKa kelle3Hon poporu /JIex/
2.6 HecumMeTpust TOKOB 1 HAPsKEHUI B CUCTEME TATOBOTO AJIEKTPOCHAOKEHHS
nepeMeHHoro Toka /JIex/
2.7 Komnencanust peaktuBHoi MoutHocTH. [Ipogonbraas komnencanus. [lonepeunas
xoMneHcanus /JIex/
2.8 YcuneHne CHCTEMBI TATOBOT'O 3JIeKTpocHa0keHus /JIex/
2.9 Pexyniepanus anexTpudeckoit suepruu /Jlex/
2.10 ConpoTHBIICHUE TATOBOI CETH ITOCTOSHHOTO ToKa /J1ab/ IIpakTuueckas
MOATOTOBKA
2.11 CorpoTuBieHre TATOBOI CETH MepeMeHHOro Toka /J1ab/ [IpakTuueckas
HOJrOTOBKA
2.12 PerynupoBanue HanpsHKeHUs MPH MOMOIIY EMKOCTHOW KOMITEHCAIIUU [IpakTrueckas
HHITyKTHBHOI COCTaBIISIONIEH conpoTuBieHus /J1ab/ NOJATOTOBKA
2.13 HecrmmeTpust TOKOB M HAaIIPsHKEHUH B CHCTEMe JIeKTpocHaoxeHus /J1ab/ IIpakTuueckas
MOJTOTOBKA
2.14 TTocTpoeHue cxeM MUTAaHUS TATOBOM CETH CTaHIUM U neperonos /I1p/ [IpakTnueckas
ITOATOTOBKA
2.15 ITogkntoueHue rpynnsl TArOBbIX NOACTAHIIMN K CHCTEME BHEILIHETO IIpakTuueckas
anektpocHabxkenus /T1p/ TIOArOTOBKA
2.16 ITocTpoenue BEeKTOPHOM ArarpaMMbl paboThl TpexdasHoro Tpancdopmaropa s [IpakTuueckas
MMUTaHUs TATOBOH Harpysku /I1p/ MOATrOTOBKA
2.17 OmnpenencHue CONPOTHBICHUS TATOBOM CETH IepeMeHHoro Toka /I1p/ [IpakTuueckas
MTOATOTOBKA
2.18 YcuneHne CHCTEMBI TATOBOT'O 3JIEKTPOCHAOKEHHUS ITOCTOSHHOTO TokKa /I1p/ IIpakTuueckas
MOJTOTOBKA
2.19 YeueHne CHCTEMBI TATOBOTO 3JIEKTPOCHA0KEeHHUS TepeMeHHoro Toka /I1p/ [IpakTuueckas
ITOATOTOBKA
2.20 OnpeenceHue TOKOB GuaepoB KOHTaKTHOU cetu /T1p/ [IpakTnueckas
MOATOTOBKA
2.21 Tsroseie pacuerst /I1p/ [IpakTuueckas
HOJrOTOBKA
2.22 Br160op TpanchopMaTOpHOH MOIITHOCTH ¢ YIETOM paHOHHOM TATOBOM [IpakTrueckas
Harpy3ku /IIp/ NOJATrOTOBKA
2.23 BrI160p 3KOHOMHIYECKOT0 CCUCHHS KOHTaKTHOI cetu /IIp/ IIpakTuueckas

IIOATOTOBKA




2.24 Pacuer noreps HanpspkeHUs B KOHTakTHOH cetr /T1p/ IIpakrtuueckas
HOJrOTOBKA
2.25 PacueT moreph HanpsbKkeHHs B KOHTakTHOU cetw /T1p/ [IpakTnueckas
MTOATOTOBKA
2.26 OmnpeneneHne TOKOB YCTaBKU GuIepoB KOHTaKTHOM cetn /T1p/ [IpakTnueckas
MOJTOTOBKA
Pa3nen 3. MeToa0J10rusi pac4eToB CHCTEMBbI TSITOBOI0 3JIEKTPOCHAOKEHUS
3.1 MeTomonorus pac4eToB CHCTEMBI TATOBOTO MIEKTpocHa0XKeHws /JIex/
32 [IpuHIUNBL, HCXOMHBIE TaHHBIE U TOPSAIOK MPOSKTUPOBAHHSI CUCTEM TSTOBOTO
ANIeKTpOCHAOXKEeHHs. BrIOOp BapuaHTa pa3MeIleH s TATOBBIX MoAcTaHIui /JIex/
33 OOmmas cTpyKTypa pacxooB AIEKTPHYCCKON SHEPTUH B CHCTEME TATOBOTO
anekTpocHabkenus /JIex/
34 BrIHYXI€eHHBIE PEXKUMBI CHCTEMBI TATOBOTO dJIeKTpocHa0)eHus /JIex/
35 IlyTH coBepIIEHCTBOBAHUS CUCTEM TATOBOIO AJIEKTPOCHAOKEHUS DIEKTPHUUECKUX
JKene3HbIX qopor /JIex/
3.6 IIpuHIUI METOIOB pacyeTa 1o 3aJaHHOMY TpaduKy IBHKEHHs oe3n0B /T1p/ [IpakTnueckas
HOATOTOBKA
3.7 OnexTpHUYecKUe pacueTsl CUCTEMBI TATOBOTO AIeKTpocHabxeHus /T1p/ IIpakTuueckas
HOATrOTOBKA
3.8 PacueT MomHOCTH TArOBOM MoncTaniuu /I1p/ [IpakTnueckas
ITOATOTOBKA
3.9 Br16op Trma moHu3uTENBHOrO Tpancopmatopa /Ip/ [IpakTnueckas
MOJTOTOBKA
3.10 Pacyer 5KOHOMHYECKOTO CEUCHHUs] KOHTAKTHO# moasecku /I1p/ [IpakTuueckas
MOJTrOTOBKA
3.11 Toxk HarpeBa KOHTaKTHOH noxBeck /I1p/ IIpaktuyeckas
MOATOTOBKA
3.12 IIpomyckHas cnocOOHOCTh y4acTKa KeNe3HsIX gopor /IIp/ IIpakrtuueckas
HOJrOTOBKA
3.13 OKOHOMHUYECKHE PAaCUEeThl CHCTEMBI TATOBOTO 3JIeKTpocHaokeHus /I1p/ [IpakTuueckas
MTOATOTOBKA
3.14 IMoTepu >neKTpUIecKoil SHEPTHH B CHCTEME TSATOBOTO dJIeKTpocHabxeHus /IIp/ IIpakrtuueckas
MOJTOTOBKA
Pa3nen 4. MoaennpoBaHue paéoThl CHCTEMBbI TSITOBOI'0 3JIEKTPOCHAGKEHU S
4.1 MaremaTtideckne MOIENH, TPOrpaMMHBIE CPEACTBA PacdeTa M MOACINPOBAHHS
paboTHI cuCcTeMBI AIeKTpocHAOKeHHs. /JIex/
4.2 HNMuTanmoHHOE MOJETUPOBAHUE CUCTEM TATOBOTO dNeKTpocHaOkeHus. [TonsaTue
AHAJTUTHYCCKUX 1 UMUTALMOHHBIX Mogeneil. /JIex/
4.3 Tsrosble pacueTsl. MozpenupoBaHue B3aUMOAEHCTBHSI CUCTEMBI
AJIEKTPOCHAOKEHHS U SIIEKTPOIIOIBUKHOIO cocTaBa. /JIex/
4.4 DNeKTpuUYecKuil pacueT Ha 6a3e MMHUTAIMOHHOW MozemH. /JIek/
4.5 Pacyer cucTeMbl TATOBOrO IEKTPOCHAOKECHUS! TOCTOSHHOTO TOKa. /JIek/
4.6 [Tonck onTHMAaIBHEIX MTAPaMETPOB CHCTEMBI TATOBOTO C IOMOIITBIO
MOZETHPOBAHUS PEKUMOB PAOOTHI CHCTEMBI TSATOBOT'O AJIeKTpocHa0xeHus. /JIex/
4.7 Metonuka BeIOOpa 000PYIOBaHUS CUCTEM JIIEKTPOCHAOKEHUS C IPOBEPKOH [IpakTnueckas
pacuetoB Ha DBM. /TIp/ MOJrOTOBKA
4.8 Pacder TOKOB KOPOTKOT0O 3aMBIKaHUs B UMHTalMOHHON Monenn. /IIp/ [IpakTuueckas
ITOATOTOBKA
4.9 YcuneHne CHCTEMBI TATOBOTO AJIEKTPOCHAOKEHHS TS TIPOITYCKA MOE3/I0B [IpakTnueckas
MIOBBIIMIEHHON Macchl U JuInHEL. /T1p/ NIOJATOTOBKA
4.10 CxeMblI 3aMelIeHus IPU MOJCTUPOBAHUH YCTPOUCTB CUCTEM [IpakTuueckas
anekTpocHadxkenus. /TIp/ MOJITOTOBKA
4.11 MogenupoBaHue MEPEXOMHBIX MPOIIECCOB B CHCTEME deKTpocHabxeHus. /TIp/ [IpakTrueckas
MTOATOTOBKA
4.12 Crarucruueckue moaenu. Co3nanue rpaduka ABIKEHHS moe3oB. /T1p/ IIpakTuueckas
MOJTOTOBKA
4.13 MopenupoBaH#e IEKTPOMArHUTHOTO BIHMSIHUS TSAT0BOM ceT. /T1p/ [IpakTuueckas
ITOATOTOBKA
Paspen S. CamocrosiTesqibHast paGoTa
5.1 [oxroroka k nekuusm /Cp/




52 IMoaroroska k nmpaktaHueckuM padboram /Cp/ 7 13

53 ITonroroBka k JlabopaTopHbiM padotam /Cp/ 7 16

54 Pa3paboTka MepomnpusThii mo sHeprocoepexeruro /Cp/ 7 2

5.5 Pacuet mpomyckHOl CIOCOOHOCTH y4acTKa IO YCIOBUSAM 7 2

anekrpocHadxkenus /Cp/

5.6 ITonroroBka k siekiusim /Cp/ 8 8

5.7 IMoaroroska k mpaktuueckuM padboram /Cp/ 8 16

5.8 Bermonnenue KIT /Cp/ 8 70 [pakTuveckas

[O/IFOTOBKA

59 IocTpoenue u pacueT MrHOBEHHBIX cxeM /Cp/ 8 8

5.10 Mopnenuposanue pabotsl ycrpoiicte CT3 B mporpamme KOPTOC /Cp/ 8 17

Pa3nen 6. KonTtakTHbIEe Yachl HA AaTTECTALUIO

6.1 3ayet /KD/ 7 0,15
6.2 3ammra KIT /KA/ 8 2
6.3 Dx3amen /KD/ 8 2,3

5. OHEHOYHBIE MATEPHAJIBI

OrneHouHbIe MaTepHaNbl I TPOBEIACHUS TIPOMEKYTOYHOW aTTECTAIllMA OOYYArOIIUXCsl MPUBEICHBI B IPUIOKEHHN K
paboueii mporpaMme TUCIUTUIAHBL.

@DopMBI B BHIBI TEKYIIETO KOHTPOJS O AUCHUILTHHE (MOIYIIO), BUIBI 3aJaHUMi, KDUTEPUH UX OLICHUBAHHUS,
pacmpeerneHre 0auToB IO BUAAM TEKYIETO KOHTPOIJIS pa3padaTHIBAOTCS MPENoiaBaTeNieM JUCIHIUINHEI C YISTOM €€ CIIeIIn(DUKH 1
JIOBOZATCS O CBEJCHUS 00YJAIONINXCS Ha IEPBOM yIeOHOM 3aHATHH.

Tekylmuii KOHTPOJIb YCIICBAEMOCTH OCYILECTBISICTCS MPEHONABATENIeM IUCUHUIUIAHBI (MOIYIs) B paMKaxX KOHTAKTHOM
paboTHI U CaMOCTOATEIBHOMN paboThI 00ydaronuxcs. st pUKCHPOBaHUS Pe3yabTATOB TEKYIIETO KOHTPOIIST MOXKET HCIIOIB30BAThCS
3UOC.

6. YAEBHO-METOAUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYHEHUE JTUCHUIIJINHBI (MOAYJIA)

6.1. Pexomenayemas quteparypa

6.1.1. OcHoBHas JauTEpPaTypa

ABTOpBI, COCTaBUTENN 3aryaBue Wznarensc 1. agpec
TBO, TOX

JI1.1 |Yepnos IO. A. DJeKTpoCcHA0KEHHE KEJIE3HBIX A0POr: y4eOHOe mocooue s Mocksa: | https://umczdt.ru/books/
CIIEIUATIICTOB YMI] o
o0pa3oBaH
W10 Ha
JKEIIC3HO
OPOXKHOM
TpaHCIIOP
Te, 2016

6.1.2. lono/IHUTeIbHAS JTUTEPATYypa

ABTOpBI, COCTaBUTEIH 3armaBue Wznarensc Om. agpec
TBO, FOJ1
JI2.1 |Comos B. 1., IllypoB [ CHCTEMBI 3JIEKTPOCHAOKEHHUS DJISKTPUIECKOTO TPAHCIIOPTa Mocksa: | https://urait.ru/bcode/43
H. 1. Ha MTOCTOSTHHOM TOKe B 2 4. YacTs 2: Y4eOHuK IOpaiir,

2019




ABTOpBI, COCTABUTEIH 3arnmaBue Wznarensc Omn. agpec

TBO, TOJ
JI2.2 | Comos B. 1., IllypoB [ CHCTEMBI 3JIEKTPOCHAOKEHHUS IICKTPUIESCKOTO TPAHCIIOPTa Mocksa: | https://urait.ru/bcode/43
H. 1. Ha MTOCTOSHHOM ToKe B 2 4. YacTs 1: YueOHuK IOpaiir,
2019

6.2 UndopManmoHHbIE TEXHOJIOTHH, HCIIOJb3YyeMble PH OCYIIECTBJIEHHH 00Pa30BaTeIbHOI0 NMpouecca no AUCHHUILINHE

(Mony.J10)

6.2.1 IlepeveHb JUIEH3MOHHOTO U CBOOOHO PACIPOCTPAHSIEMOr0 MPOrPAMMHOT0 00ecTedeHust

6.2.1.1

[IporpamMmHo-TexHonornyeckuit kommiekc «kES-NEW1.1»

6.2.1.2

MS Office

6.2.2 Ilepeyenn npodeccHOHAIBHBIX 0a3 JaHHBIX U MH(GOPMALMOHHBIX CIIPABOYHBIX CHCTEM

6.2.2.1

IpodeccnonanpHbIe 6a3bl TaHHBIX:

6222

DHepreTuieckoe 000pyA0BaHUE U CPEACTBA aBTOMATH3aIMu: http://www.nfenergo.ru/rus.html

6.2.2.3

DHepreTrdyeckoe 000pyA0BaHHE U CpeCTBa apToMaru3aimu: https://www.electroshield.ru/

6224

baza gannpix O0beqMHEHUS TPOU3BOAUTENEH JKEJIE3HOJOPOKHON TEXHUKH - WWW.OPZt.ru

6.2.2.5

WH}popMaIiioHHbIe CIIPaBOYHBIE CHCTEMBI:

6.2.2.6

HNudopmarnmonHo-mpaBoBoii moptai ['apasT http://www.garant.ru

6.2.2.7

WudopmarmionHo cripaBodHas cucreMa KorcympranT mumoc http://www.consultant.ru

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI (MO YJISA)

7.1

VYaeOHble ayAUTOPHUN AJIS IPOBEACHUS 3aHATHI JEKIMOHHOTO TUIA, YKOMIUIEKTOBAaHHbIE CIIEIIMATM3UPOBAHHON MeOeNbIo
U TEXHUYECKUMH CPEICTBAMH O0YUCHUS: MYIIbTHMEIUITHOE 000pyAOBaHHE TS IPEIOCTaBICHHS yIeOHOI nH(popMaIim
OOITBIIION ayIUTOPUH W/WJIH 3BYKOYCHIIMBAIOIEe 000pyI0BaHHE (CTAITHOHAPHOE WM TICPEHOCHOE).

72

VaeOHbIe ayIUTOPUH JUTS IPOBEACHUS 3aHATHH 110 IIPAKTUKE, TPYIIOBBIX U HHIUBUILYaIbHBIX KOHCYIBTALMH, TEKYILETO
KOHTPOIIS ¥ IPOMEKYTOIHOH aTTEeCTAINH, YKOMIUICKTOBAHHbIE CIICIIHATN3NPOBAHHON MeOEIbI0 M TEXHUIECKIMI
cpeacTBaMHU 00ydeHHUS: MylIbTHMEANITHOE 000pyJOBaHHE H/UIH 3BYKOYCHIHMBAIOIee 000pyI0oBaHKE (CTAI[HOHAPHOE HITH
[IEPEHOCHOE)

7.3

[TomereHust U1l CAaMOCTOSATENILHON paboThl, OCHALIIEHHBIE KOMIIBIOTEPHOH TEXHUKON ¢ BO3MOXKHOCTBIO MOAKIIOYESHUS K
cetr "MHTepHET" M 00CCTIEUCHUEM JIOCTYIIA B SJICKTPOHHYIO HHPOPMAIIHOHHO-00pa30BaTEIIbHYIO Cpely YHHBEPCHTETA.

7.4

INomenieHust 11 XpaHEeHHs ¥ MPO(UIAKTHIESCKOro 00CITy)KUBaHUs Y4eOHOTO 000PYIOBaHUS

7.5

KoMnbroTepHsIil K1acc co crenuantu3upoBaHHBIM IPOrPaMMHBIM 00eCIIeUeHUeM ATl BBITONHEHUS 1a00paTOpHBIX paboT

7.6

INomermieHust A1 KypcoOBOTO MPOSKTUPOBAHUS / BRITIOTHEHHS KypPCOBBIX PaOOT, YKOMIUICKTOBAHHBIE CIICIIMAIN3UPOBAHHOMN

MeOeJIbI0 M TEXHUYSCKUMU cpeactBaMu O6y‘{€HI/IH (CTaI.lI/IOHapHBIMI/I nim HCpeHOCHHMI/I).




[Ipunoxenue
K paboueii mporpaMMe JUCIHUILTAHBI

OLIEHOYHBIE MATEPHAJIBI JIJISI TPOMEKYTOYHOM ATTECTALIMA
MO JUCLHUIIJIMHE (MOYJIIO)

DJIEKTPOCHAOKEHHE 7KeJIe3HbIX I0POr

(Haumero8aHUE OUCYUNTUHBL(MOOYIIS)

HanpaBneHHe IOATOTOBKHU / CIICHIHUAJIbHOCTD

23.05.05 CucreMbl o0ecnieyeHU IBUKEHHS M0E310B

(k00 u Haumenogawue)

Hamnpasnennocts (mpoduiis)/crienuanu3arus

DJIEKTPOCHAOKEHHE KeJIe3HbIX 10POr

(Haumenosanue)



1. HosicHuTEALHAA 3AMHCKA

HCJIB HpOMe)ICYTOqHOﬁ aTTeCTAllUd — OLNCHUBAHUC NPOMCKYTOYHLIX W OKOHYATCIBHBIX PE3YyJIbTATOB

oOy4eHus: 10

JUACIUIUINHE,

00pa3zoBaTeNbHON MPOTPAMMBI.

O6€CH€‘II/IBaIOH_[I/IX JOCTHIKCHHUC

DopMBI IPOMEKYTOUHOM aTTECTALUU:

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

Kkypcogoti npoexm — 8 cemecmp (ODO), 4 kypc (3DO)
axzamen — 8 cemecmp (ODO), 4 kypc (3PO)

IUIAHUPYEMBIX  Pe3yJIbTaToOB

OCBOCHU

[Tepeuens KoMIETCHIINIA, (POPMUPYEMBIX B TIPOIECCE OCBOCHHUSI TUCITUTUTHBI

Kon n HanmeHnoBanue KOMIICTCHIIUH

Kox mannkaTopa qOCTIDKEHHS
KOMITETEHIINN

IIK-3: Cnocoben secmu onepamusHoe ynpasieHue pabomou ycmpoucme
anexmpocuabcenust 0151 ecnepebolino2o INEKMPOCHADICEH U MALOBbIX U
Hems1208bIX NOMpeOumenetl Heene3Ho00PONCHO20 MPAHCHOPMA

IIK-3.3: Ananuzupyem pabomy
cucmembl ms208020
INEKMPOCHADICEHUSL 8 HOPMATLHOM U
ABAPUTIHOM PedCUMAax

IIK-8: Cnocoben 8binonnams npoekmol yCMpoucmes 3neKmpugurayuu u
INEKMPOCHADICEHUS U PA3PAOAMBIBAMb K HUM MEXHUHECKYIO0 OOKYMEHMaYuio

IIK-8.2: Bvinonnsem pacuemul, 86100p u
npoeepky 060py008aHus, coCmasisem
cxembl 00beKmo6 npu NPoeKmupoBaHul
cucmem dNeKMPOCHAOIHCEH U

Pe?;y.]II)TaTI)I O6y‘IeHI/I$[ 10 JUCHUIIIIMHE, COOTHCCCHHBIC C INIAHUPYCMbBIMHA
pe3yjibTaTaMyu OCBOCHUSL O6p330B8.TCJ'IBHOI>i IIporpaMmbl

Kox 1 HanMeHOBaHNE HHANKAaTOpa Pe3ynbraThl 00y4eHuUs MO0 AUCIUITIMHE OrieHOUHBIE OrieHOYHBIE
JOCTHKEHHS KOMIIETEHIINU Marepuabl Marepuabl
(cemectp 7 (cemectp 8
Kypc 4) Kypc 4)
IIK-3.3:  Awnanusupyem  pabomy | OOydarommmiics 3HaeT: oOmee ycTpoiictBo | Tect: TecrT:
cucmemol Ms208020 | CUCTEM TATOBOTO JIIEKTpOCHaOkeHus;, cxemsl | 1-5,12, 15, 20 1-11, 13, 14,
9NEKMPOCHADIICEHUS 8 HOPMATbHOM | TIMTAHUSL TATOBOH CETH TIOCTOSHHOTO U | Bompocsr: 16-19
U ABAPULIHOM PeAHCUMAX MEPEMEHHOTO TOKa, OCHOBHBIE mapamerpsl | 1-6, 13, 14, 16-27, | Bompocsr:
CHUCTEMBI TSTOBOTO JJICKTPOCHAOKEHHS 29, 30, 33-43, 46- | 57-92, 94-118
51, 56
OOyyatoniuiicss ymeeT: MPOWU3BOJUTH pacueT | 3aJaHus: 3ananus:
CHCTEMBI TSATOBOTO anekrpocHabxenus, | 1,2,4,5,6 3,7,8,9, 24-27
ONpEeJIeIATh TOTEPU DHEPruM U MaJieHHe
HaINpsOKEHUsI B TATOBOM CETH; pa3padaThiBaTh
MEpOIPUSTHSL [0 YCHJICHHUIO TITOBOH ceTH;
BBINOJTHATh TATOBBIC PACUETHI
OOyuaronuiicst BiajeeT: METOANKAMHU pacueTa, | 3alaHus: 3ananus:
BEIOOpa W TMPOBEpKH KOHTakTHOW moxaBeckw; | 10, 11 10-13, 28-30
CHELUAIN3UPOBAaHHBIMI ~ IIPOTpaMMaMH IO
pacdeTy CUCTEMBbI TATOBOTO MIEKTPOCHA0KEHHS
IIK-8.2:  Beinoansem  pacuemsi, | OOyuaromuiicss 3Haer: obmee ycrpoiictBo | Tect: Tecrt:
8b100p U Nposepky 000pydosaHus, | TATOBBIX TOACTaHIMA M cxeMbl nutanus | 21-35 21-35
cocmagnsem cxemvl 00beKmMo6 npu | TATOBOW  ceTH, CHIOBoe  obopynoBanue, | Bompocsr: Bompocst:
nPOEeKmMupo8aHuU cucmem | HazHaAYEHUE ¢uneTp-ycrpoiicrs, | 1-10, 13-16, 33- | 57-90, 92, 94,
27IEKIMPOCHAOICEHUS. KOMIICHCATOPOB ~ PEaKTUBHOW  MOIIHOCTH; | 56 95, 108-118
PEeKHMBI pabOThI — Tsira, PeKyneparus
OOyyaronuiicst ymeer: MPOW3BOJUTH pacueT | 3aJaHus: 3amanus:
CUCTEMBI TATOBOTO anekrpocHadxenuns, | 16-19 14, 15
OMpPEJIeTIATh PACCTOSIHAE MEXAY TITOBBIMHU
MOJCTaHIUSIMHY, MOIIHOCTh TSATOBBIX
MOJICTaHIIUH, HarpysKu OCHOBHOT'O
obopynoBaHus TATOBBIX MOJICTaHIINH;
paccUUTHIBATH PACXOJ AJICKTPOIHEPTHU




KOIL 1 HAaMMCHOBAaHUEC MHAUKATOpA P€3yJ'II)TaTbI 06yquI/I${ 10 JUCLUILIIINHEC OI_ICHO‘-IHI)IG OIICHO‘IHLIC

JOCTHKEHHS KOMIIETEHIINT MaTepHabl MaTepHabl
(cemectp 7 (cemectp 8
Kypc 4) Kkypc 4)
OOyuyaronuiicst BiIajeeT: METOANKaMH pacuera, 3agaHust:
BBIOOpa W TPOBEPKH TpaHC(HOPMATOPOB; 20-23

CHENHANM3UPOBAHHBIMU  NIPOTpaMMaMH IO
pacyeTy CHCTEMBI TATOBOTO YJIEKTPOCHAOKEHHS

[TpomexyTouHas aTTectanus (IK3aMeH) IPOBOAUTCS B OJTHOM U3 cleAyouux Gopm:
1) oTBeT Ha OWJIET, COCTOSIIUI M3 TEOPETHUECKUX BOMPOCOB U MPAKTUYCCKUX 3a/IaHU;
2) BeinoaHenue 3aaanuii B DMMOC yHuBepcureTa.

[TpoMexyTouHast aTTecTanus (3a4eT) MPOBOAMTCS B OJHOM U3 CIICAYIOMUX (GopMm:
1) cobecenoBaHue 1 BBIMTOJHCHUE 33/ 1aHUS;

2) BeimonHeHue 3aganuii B OMMOC yHuBepcurera.

3ammra KypcoBOIO NPOEKTa NpeACTaBiseT coO0OW yCTHBIM IMyOJUYHBIM OTueT oOydaromierocs, Ha
KOTOPBIM €My OTBOJUTHCS 7-8 MUHYT U OTBEThI HAa BOIPOCHI IIPETIOAABATEIS.

2. Tunosbie! KOHTPOJIbHbIE 32IAHUS WM HHbIE MATEPUAJIbI 115l OLEHKH 3HAHUI, YMEHUH,
HABBIKOB M (MJIH) ONBITA /1eATEJIHLHOCTH, XaPAKTEPHU3YIOIIMX YPOBEHb C()OPMHPOBAHHOCTH KOMIIeTeHM I

2.1 TunoBble BONPOCHI (TeCTOBBIE 3a/]aHKs1) /IJIA OLEHKH 3HAHMEBOT0 00pPa30BaTeIbHOI0

pe3yjabTara
Ko v HanMeHoBaHNe HHIUKATOPa JOCTH)KCHUS KOMIETEHITUH O0pa3oBaTebHbIH Pe3YIbTAT
1IK-3.3: Ananusupyem  pabomy cucmembl msieosoeo | OOy4aroIIuiics 3HaeT: 00Iee YCTPOUCTBO CUCTEM TATOBOTO
INEKMPOCHADICEHUS 8 HOPMATLHOM U ABAPUUHOM PENCUMAX JJIEKTPOCHA0KEHHUSA; CXEMbI I[UTAHUS TATOBOW CETH
MOCTOSIHHOT'O U IIEPEMEHHOI'0 TOKa; OCHOBHBIC MapaMeTPhI
CHCTEMBI TSITOBOTO 3JICKTPOCHAOKEHHS

1. Yro mpenacraisieT co00# cucTeMa TSATOBOTO AIEKTPOCHAOKEHHS KEJE3HbIX JOPOT?

A) DT0 TATOBBIE MOCTAHIINH, TPEOOPa3yIOIINE JIEKTPOIHEPTHIO; MUTAIOIINE W OTCACHIBAIOIINE JINHUH, OCYIECTBIISIONINE
nepeaavy SHCKTqueCKOﬁ OHEPIUU OT TATOBBIX HO[[CTaHHI/Iﬁ B KOHTaKTHYIO C€Th, KOHTaKTHasA U PCJIbLCOBBLIC CCTH,
OCYIIECTBIISIOIINE TPAHCIIOPTUPOBKY IEKTPOIHEPTUH JI0 IIPHEMHHUKOB — HJIEKTPOTIOIBI)KHOTO COCTaBa.

B) D10 snekTpudeckne ceTH, OCYIIECTBISIONINE epeady JIEKTPOIHEPTHH OT TeHEPATOPOB IEKTPUIECKOI SHEPTHUH 0 TATOBBIX
MO/ICTAHIMH ¥ BKIFOYAIOIINE BCE IIPOMEXYTOUHBIE U PACHIPE/ICIIUTENbHBIC TOJCTAaHINH.

B) D10 BCst COBOKYITHOCTH 000PYIOBAHHS TATOBBIX HOACTAHINN, OCYIIECTBISIONINX TPe00pa30BaHIe MEKTPUIECKOI SHEPTUH
JUISl TUTAHUS TATOBOM HArpy3KH.

2. Kakue 13 HUXKE MPUBEACHHBIX CUCTEM TSATOBOTO 3JICKTPOCHAOKCHHS UMEIOT HanboJIbliiee pacnpocTpaneHue B Poccuu?

A) Cucrtema nepeMeHHOT0 TOKa HanpspkeHueM 15 kB gactotoit 16 2/3 T'i 1 cucTeMa MOCTOSTHHOTO TOKa HampshkenueM 1,5 kB.
Bb) Cucrema mocTossHHOTO TOKa HarpsbkeHneM 3,3 kKB u cucreMa mepeMeHHOTO TOKa HarpspkeHneM 25 kB.

B) CucteMsr mocTossHHOTO TOKa HanpsbkeHuem 1,5 u 3,3 kB.

3. Kakue ocHOBHBIE IPEUMYIIECTBA Y CUCTEMBI IOCTOSIHHOTO TOKa HanpsbkeHueM 3,3 kB?

A) BO3MOXXHOCTE peKynepauy JeKTPUIECKoil SJHEpT U, MPOCTOTA U HA/IeKHOCTH IEKTPOBO30B, OTCYTCTBHE BIMUSHUS Ha
JIMHWU CBS3H, PaBHOMEpPHAs 3arpy3ka (a3 IUTaIOIIeH CeTH.

b) Bonpmioe paccTossHEE MEXIY TATOBBIMHU ITOICTAHIMSAMH, HEOOIBIIas IUIOMIAAb CEYEHNUS MPOBOJIOB KOHTAKTHOM CETH,
MPOCTOTA ¥ HAaJIEKHOCTh TATOBBIX ITOJICTAHIINH.

B) IIpocToTa 1 HaNEKHOCTH CHCTEMBI BHEIITHETO 3JICKTPOCHAOKEHHUS JKEIE3HOM JTIOPOTH.

4. Kakuie OCHOBHBIE ITPEUMYILECTBA Y CUCTEMBI OTHO(A3HOTO IIEPEMEHHOTO TOKa HanpspkeHHeM 25 kB?

A) B0o3MOXKHOCTD peKyIepanuy JIeKTPUIECKOH IHEPTHH, IPOCTOTA U HaZEKHOCTH 3JIEKTPOBO30B, OTCYTCTBHE BIHMSIHHUS Ha
JIMHUHM CBSI3H, paBHOMEpHas 3arpy3ka (a3 MUTarolei ceTy.

b) Bonpmioe paccTossHIE MEXIY TATOBBIMU TOACTAHIMAMH, HEOOJBIIAs IUIOIIAAb CEUYEHHs TPOBOJOB KOHTAKTHOH CETH,
MPOCTOTA U HAaJIKHOCTD TATOBBIX ITOICTAHIINH.

B) IIpocToTa 1 HaNEKHOCTH CHCTEMBI BHEIITHETO 3JICKTPOCHAOKEHHUS JKEIe3HOM JTOPOTH.

5. ITpu Kakoil cxeme MUTaHMsl TATOBOM HArpy3KH MOTEpU HANPsKEeHUs] MUHUMAJIbHBL?

! TIpuBondrcs THUIOBBIE BONPOCH M 3aganus. OLEHOYHBIE CPENCTBA, NPEIHA3HAYEHHBIE [JIS HPOBEIEHUS AaTTECTALIMOHHOIO
MEPONPUATHS, XpaHITCA Ha Kadeape B JOCTATOYHOM JUIS MPOBEACHUS OLICHOYHBIX MPOIEAYpP KOJINYECTBE BapHaHTOB. OICHOYHBIC
CpEICTBa MOJUIeKAT aKTyaIW3alldd C YY9eTOM pa3BHTHS HAayKH, oOpa3oBaHUS, KYIbTYpPbI, YKOHOMHKH, TEXHHKH, TEXHOJOTHH WU
conuanbHON cepbl. OTBETCTBEHHOCTH 32 HEPACIPOCTPAHEHHNE COIEPKAHNS OIIEHOYHBIX CPEICTB CPEIaH 00yUaIOMMXCsl YHUBEPCUTETA
HECYT 3aBenyromuii kKapeapoil n mpenoaaBarTenb — pa3padOTIUK OIIEHOYHBIX CPEJICTB.



A) OnHOCTOpOHHEE IUTAHHME.
b) JIBycTOopoHHEE TTaHHE.
B) KonconpHOE TMITAHUE.

6. HazoBuTe MeTOIBI paciyeTa CUCTEM TSATOBOTO NEKTPOCHAOKCHNSI.

A) MeToz KOppeIsaMOHHOTO aHann3a rpaduka ABHKEHHS TI0€3/10B, METO PErPECCHOHHOTO aHajn3a rpaduKa ABHKESHHS
MOE3/10B, METO/] CTATHCTHYECKOTO aHaIN3a rpaduKa JIBHXKSHHUS TTOE3]10B.

b) Merton UMUTaLIMOHHOTO MOAETHPOBAHUS, METOL MATEMAaTHUYECKOTO MOAEIMPOBAHHS, METOl AUHAMHUYECKOH OIICHKH.

B) Meton paBHOMEpHOTO ceyeHust rpaduka IBIKEHUS TT0E3/10B, METOJI XapaKTEePHBIX CEYCHUH rpaduka IBIKSHUS [T0€3/10B,
METOJ] HETIPEPHIBHOTO HCCIIENOBAHMA Iparka JBIKEHHUS TOE3I0B.

7. YUem omacHBI YAQJIE€HHBIE KOPOTKUE 3aMbIKAHUSA IJIsI CUCTEMBI TATOBOTO 3JICKTpOCHa6)KCHI/IH?

A) Y,Z[aJIeHHBIG KOPOTKHE 3aMbIKaHUs HE ONTACHBI AJI1 CHCTEMBI TATOBOI'O 3HeKTpOCHa6)KeHI/IiL

B) Tok YAQJICHHOT'O KOPOTKOI'O 3aMbIKaHU MaJl U BEJIMKAa BEPOATHOCTD TOT'O, YTO 3alllUTa HE cpa60TaeT, TaK KaK TOK KOPOTKOTO
3aMbIKaHHs HE IPEBBICUT TOK YCTAaBKHU.

B) VnaneHHsie KOPOTKHEC 3aMbIKaHUA OIMMaCHbI TEM, YTO OHU BLI3bIBAIOT JIOJKHOC Cpa6aTLIBaHI/Ie 3allIUThI.

8. Kaxoit MeTox pacdera CHCTEMBI TATOBOTO IEKTPOCHAOKEeHUS Hanboree ToueH?
A) MeTton paBHOMEPHOTO CeUeHHS TpaduKa ABIDKESHIS ITOC3/I0B.

Bb) Meton xapakTepHBIX cedeHHUI TpaduKa IBIDKCHHS MOE3I0B.

B) Meton HenpephIBHOTO HCCIIEA0BaHMs rpadyka ABIKSHUS OE3I0B.

9. Kakue HOpMaTUBEI IO YPOBHIO HANPSDKEHHS B KOHTAKTHOM CETH MOCTOSIHHOTO TOKa IpeabsaBiAtoT [pasmia TexHunueckon
Oxcmnyatanun JKene3nsix JJopor?

A) 2400 -4 000 B.

£) 3000 -3 300 B.

B) 2700 -4 000 B.

10. Kakre HOpMaTuBbI IO YPOBHIO HANPSKEHHUS B KOHTAKTHOW CETH MEPEMEHHOI0 TOKa NpeabaBisitoT [IpaBuna Texuuueckoi
Oxcmyaranuu XKene3usix Jopor?

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

11. Kak nonyanTs rpadyuKke OE3IHOTO ToKa ((PYHKIHS TOKA Moe3/a 3aJaHHOH MacChl OT IPOWICHHOTO yTH)?

A) B pesynbrare HoCcTpoeHHs U pacieTa MTHOBEHHBIX CXEM MPHIIOKEHHS Harpy3oK.

B) B pe3synbrare TATOBBIX PacueTOB WM SKCIIEPUMEHTAIBHBIX TIOE3/10K JHHAMOMETPHIECKOTO BarOHa-1a00paToOpHH.

B) Ha 0a3e aHanmuTHYeCKUX 3aBUCUMOCTEH, MPEICTABISIONINX CO00 (DYHKIHIO MapaMeTpoB ABHKEHHS 3JIEKTPOTIOIBIKHOTO
COCTaBa OT THIA MPOQHIIS TYTH.

12. KakuM 00pa3oM MPOMCXOANT CTHIKOBAHHE YYACTKOB KEJIE3HBIX JOPOT, AEeKTPU(PUIMPOBaHHBIX cucteMamu 27,5 kKB u
2X25xB?

A) C oMOIIbIO CTAHIIUN CTHIKOBAHHMSI.

B) C nomomipio MyHKTOB HapauIeIbHOTO COSANHEHUS.

B) CrbpikoBaHME TaknX y4acTKOB HE TpeOyeTcCs..

13. Kakue 37eKTpOBO3bI IPUMEHSIFOTCS JJIS TATH MOE310B B cucteme 2X25xB?
A) JI106b1e 31eKTPOBO3HI.

b) CneunanbHbIe AIIeKTPOBO36I Ha HampsbkeHue 50 kB.

B) Takue xe, xak u B cucteme 27,5 kB.

14. Yto npeacTapiseT co00H HaIMYHAS MTPOITYCKHAS CIOCOOHOCTD JKEJIE3HBIX JOPOT 0 YCIOBHSIM 3JIEKTPOCHAOKEHHA?

A) D10 MakcuMallbHast Macca I0e3/J0B, KOTOPbIE MOTYT OBITh NPOIYIIECHBI 10 YYACTKY MEKTPU(PUINPOBAHHOH KEJIE3HOH JOpOTH
IIPH COOTBETCTBUH MapaMeTPOB PaOOTHI CHCTEMBI TSATOBOTO EKTPOCHAOKEHNUS (HANPsKEHHE B KOHTAKTHON CETH, TeMIIeparypa
MIPOBOAOB KOHTAKTHOM CETH, TOIMYCTHMBIE HArPY3KH CHJIOBOTO 000PYIOBAHMUS TATOBBIX IOJICTAHIINI) HOPMATHBHBIM 3HAYECHUSIM.
B) 310 MakcuManbHast Macca Moe3/10B, KOTOPBIE MOTYT OBITH IIPOMYIIEHHI [0 YYaCTKY IEKTPH(PHUINPOBAHHON KeJIe3HONW TOpOTH
C MHHHUMAJIEHBIM MEXIOE3JHBIM HHTEPBAJIOM IIPH COOTBETCTBHH MAapaMEeTPOB PabOTHI CHCTEMBI TSATOBOTO AJIEKTPOCHAOKEHHS
(HampspKeHHE B KOHTAKTHOW CETH, TEMIIepaTypa MPOBOAOB KOHTAKTHOW CETH, IOIYCTHMBIE HArpy3KH CHIIOBOTO 000pPYyIOBaHHUS
TSATOBBIX MOACTAHIINIA) HOPMAaTHBHBIM 3HAYCHHSM.

B) D10 MakcuMaIbHOE KOJIMYECTBO Iap I0E3/10B, KOTOPOE B CYTKH MOXKET OBITh NPOITYIIEHO 10 YYaCTKY JIEKTPU(PHUIIMPOBAaHHON
JKEJIE3HOM JTOPOTH IIPH COOTBETCTBUH MTApaMETPOB PaOOTHI CUCTEMBI TATOBOTO MJIEKTPOCHAOKEHHMS (HAIPSDKEHNE B KOHTAKTHOH
ceTH, TeMIieparypa NpoBOJOB KOHTAKTHOM CETH, OMYCTUMBIE Harpy3KH CHIIOBOIO 000PYOBaHUS TSTOBBIX MOACTAHIINI)
HOPMAaTHBHBIM 3HAYEHUSIM.

15. Kakas CBsI3p MEXy YPOBHEM HANpPsDKEHUS B KOHTAKTHOM CETH 1 MaKCUMAaJIbHO-BO3MO)KHOW CKOPOCTBIO
3NEKTPONOABUKHOTO cocTaBa?

A) Hukaxkoii.

B) Uewm BbllIe HaNpspKEHUE, TEM BBIILIE CKOPOCTH M HA0OOPOT.

B) Uewm Bblle HanpspKeHUE, TEM HUXKE CKOPOCTh M HA0OOPOT.

16. 3aBucsr au MOTCPU HAIIPSIKCHUS B TSATOBOM CETU OT PpacCTOAHUA MCIKAY TATOBBIMU l'IOI[CTaHI_II/IFIMI/I‘.7

A) Ja.
b) HesnaunrenbHO, 3TOM 3aBUCUMOCTHIO MOXKHO TIPeHEOpEUb.
B) Her.




17. 3aBHCAT JTU MOTEPH HANPSHKCHUS B TATOBON CETH OT BEJIMYMHEI TATOBBIX HATPY30K?
A) Nla.

b) HesnaunrenbHO, 3TOI 3aBUCHMOCTHIO MOXHO TIPEHEOPEYb.

B) Her.

18. 3aBHCAT T MOTEPH HANPSKCHUS B TATOBOM CETH OT KOJMUYESCTBA MOE3I0B B MEKITOICTAHIIUOHHON 30HE?
A) a.

b) He3naunrtenbHO, 3TO# 3aBUCUMOCTBI0 MOKHO MPEHEOPEYb.

B) Her.

19. B kakoli TogYke KOHTaKTHON TIOIBECKH MPOTEKAIOT MaKCHMAIIbHBIE TOKOBBIE HATPY3KU?
A) OKo0J10 TATOBBIX TIOACTAHIINH.

B) B cepeanHe MeXIOACTAaHIIMOHHBIX 30H.

B) Bo3ie nyHKTOB mapajieIbHOTO COCANHCHHUS.

20. YyacTok KOHTaKTHOM ceTu, oTaessomui gaszy A ot ¢assl B, Ha3biBaeTcs:
A) crpenka

B) Bo3mymHEI# H30mIATOP

B) meifrpanpHas BcTaBka

IIK-8.2: Buinoansem pacuemsl, 86100p U npogepky obopydosanus, | OOydarommiicss 3HaeT: oO0IIee YCTPOHCTBO TATOBBIX
cocmasnaem cxemvl 00bEKMO8 NpU NPOEKMUPOSAHUY cucmem | TIOACTAHOMHA W CXEMbl IHUTAHHS TATOBOH CETH, CHIIOBOE
INEKMPOCHADIHCEHUSL o0opynoBaHue, Ha3HAYCHUE (GUIBTP-YCTPOKCTB,
KOMIICHCATOPOB PEaKTHBHOI MOIIIHOCTH

21. KaxoBo Ha3HaUEHHUE CpeaHEH OOMOTKH TPEXOOMOTOYHBIX TOHU3UTEIBHBIX TpaHchopmaTopoB 110/35/10 TsaroBeix
MOACTAHII?

A) Iluranue palilOHHOW HATrPY3KH.

B) IIutanue coOCTBEHHBIX HYX]] TATOBON MOACTaHIIUH.

B) Cpennsas oOMoTKa - 3amacHasi.

22. CyIIeCTBYIOT JIU TATOBBIC MOICTAHIINY TOCTOSHHOTO TOKA, HE UMEIOIIIE MOHU3UTEIBHBIX TPAHC(HOPMATOPOB, a UMEIOIINE
TOJIBKO TIpeoOpa3oBarebHbIe TPaHCHOPMATOPHI?

A) Ma.

b) Her.

B) Kak npaBuiio, Bce TArOBbIE MOACTAHIMH TIOCTOSIHHOTO TOKA HE MMEIOT IOHU3UTEIbHBIX TPAHC(HOPMATOPOB.

23. Kaxk onpenenuts K03QHUIHUEHT MOITHOCTH?

A) OTHolIeHHE TOJIHON AIIEKTPUIECKOH MOITHOCTH K aKTHBHOI.
b) OTHomIeHNe aKTUBHOM ANIEKTPUIECKOI MOITHOCTH K TTOJTHOH.
B) OTHOIIEHWE TTOTHO AMEKTPHIESCKO MOITHOCTH K PEaKTHBHOMA.

24. Kak onpenenuts KO3QPHUINCHT MOITHOCTH?

A) Kocunyc yria Mex 1y BEKTOpaMH TOKa U HalpsDKEHUSL.
b) Cunyc yria Mexxay BeKTOpaMH TOKa U HaIIPSHKEHHUS.
B) Tanrenc yria Mexay BEKTOpaMH TOKa U HAaIIPSKESHUS.

25. 3aBUCAT JIM TIOTEPU HANPSIKSHUS B TATOBOW CETU OT PACCTOSIHUS MEXKY TATOBBIMU MOACTAHIMSIMU?
A) Ja.

b) He3naunrenbHO, 3TOM 3aBUCUMOCTHIO MOXKHO TPEHEOPEUb.

B) Her.

26.Kaxoii TpaHc(hOpMATOp COCTOUT M3 «Oa3UCHOTO» U «BBICOTHOTO»?
A) OnHodasublit Tpanchopmarop

b) Tpancpopmarop Crorra

B) Tpancdopmarop «3Be3na/TpeyronbHuk-11»

I') TparchopmaTop co cXeMOi «OTKPBITOTO TPEYTOIHHHUKAY

27. Kaxoii TpancopmMaTop COCTOHUT M3 ABYX MOCIEI0BATEILHO COSIMHEHHBIX OJHO(PA3HBIX
A) Tpancgopmarop Ckorra

B) Tpancdopmarop «3Be3na/TpeyronbHuk-11»

B) Tpanchopmarop co cxeMoi «OTKPBITOTO TPEYTOIHHHUKA

28. Cxema CKOTTa IPUMEHSIETCSL:
A) B Poccun
B) B I[Tonbmie
B) B Slnonun

29. OcHOBHOE Ha3HaYeHHE NOcTa ceKiuoHnpopanus [1C?

A) yMEHBIIICHHE HAarpeBa MPOBOIOB KOHTAKTHOH ITOIBECKU

B) yiydienue yciioBuid 3alIUTEI OT TOKOB KOPOTKOTO 3aMBIKaHUS

B) nognepxuBanne HEOOXOAUMOTO YPOBHS HANPSDKEHUS B CEPEAMHE MEKIIOACTAaHIIMOHHOM 30HBI

30. st npeoOpa3oBaHust OXHON CUCTEMBI IEPEMEHHOT0 ToKa (IIEPBUYHON) B APYTYIO CUCTEMY IIEPEMEHHOTO TOKa (BTOPHUHYIO)
UCIIOJIb3YIOT




A) BBIIIPAMUTENN

b) naBepropht

B) peakropsr

I") Tpancdopmaropst

31. Kakoii TpancopmMaTop COCTOUT U3 ABYX IOCIIEAOBATENLHO COCIMHEHHBIX OJHO(A3HBIX
A) Tpaucdopmarop Crorrta

B) Tpancdopmarop «3Be3na/TpeyronbHuk-11»

B) TpancdopmaTop co cxeMoii «OTKPBITOTO TPEYTOJIbHUKA)

32. IlenecooOpa3HO T UCTIONB30BATh Ha TATOBOI IMOJCTAHIINH ITOCTOSTHHOTO Toka TpaHcopmarop TATHXXY-40000/110 ¢
HOMHUHAJIFHBIMHU HaNPsDKCHUSIMHU 0OMoToK 115/38,5/27,5 kB?

A) Jla

Bb) Her

B) Tonbko B citydae upe3BbIYaiiHON CUTyaluu

33. YenoBusiMu BrIFOYCHUS TPEX(DA3HBIX TPaHC(HOPMATOPOB HA MAPAIUICIBHYIO PAOOTY SBISIOTCS:

A) paBeHCTBO MEPBUYHBIX U BTOPHYHBIX HANPSHKEHHUIN, PABEHCTBO HAMPSKEHHUI KOPOTKOTO 3aMbIKAHUSI, OAMHAKOBAs TPYIIa
COEIMHEHH 0OMOTOK, OTJIIMYHE IO MOITHOCTH He OoJiee 4eM B 3 pasa

B) paBeHCTBO MEpBUYHBIX HAMPSKEHHUH, PABEHCTBO HAIIPSHKEHHI XOJIOCTOTO X0/1a, OJIMHAKOBAsI IPYIIa COSMUHEHHsI OOMOTOK,
OTIIMYHUE N0 MOIIHOCTH He OoJiee ueM B 2 pasa

B) paBeHCTBO MEPBUYHBIX U BTOPUYHBIX HAMPSIKCHUN, PABCHCTBO HANPSKCHUI KOPOTKOTO 3aMBIKAHHUS, OJIMHAKOBBIA BEC
00MOTOK, OTJIHYHE TI0 MOIIIHOCTH He Oosiee ueM B 3 pasa

34. OcHOBHOI 3a/1a4eii XO3HCTBA ANEKTPOCHAOKEHHUS SBIISETCS

A) rapaHTHPOBaHHOE 3HEProodecneyeHre CTOPOHHUX NOTpeduTeIen

B) rapantupoBaHHOE SHEproodeceyeHue BOK3aJIOB 1 MPOYUX CTAHIIMOHHBIX COOPYKEHUH
B) rapantupoBaHHOE 3HEproodecneueHNe IepeBO30YHOrO MpoIecca

35. B cucreme nepemeHHoro Toka 94 kB ncnonb3yroTcs
A) cymmupyroniye TpanchopMaTopbl

B) cummerpupyromue TpanchopMaTopbl

B) crnaxkuBaroniue TpanchopMaropbl

1IK-3.3: Ananusupyem  pabomy cucmembl mseogoeo | OOydaromuiicst 3HaeT: o0IIee yCTPOHCTBO CHCTEM TATOBOTO
91EeKMPOCHADIICEHUS 6 HOPMATLHOM U ABAPUUHOM DENCUMAX JEeKTPOCHAOXKEHHUSA; CXEMbl [HUTAHUS TATOBOW CETH
MOCTOSIHHOTO U NEPEMEHHOI'0 TOKa; OCHOBHBIE NapaMeTphl
CHCTEMBI TSITOBOT'O DJICKTPOCHAOKEHUS

1.BriGepere Hanbosiee MoHOE ONpe/IeNIeHNE TIOHATHUS «IHEPTOCOEPEKEHUE)»

a) Peanmauplﬂ IIpaBOBbIX, OPTraHU3AIMOHHBIX, HAYYHBIX, T[POU3BOJACTBCHHBLIX, TCXHUYCCKUX U DOKOHOMHUYECKHUX MEp,
HalpaBJICHHBIX Ha 3¢)¢)CKTI/IBHOG HCIOJIB30BAHUC TOIUIMBHO-DHEPICTUYCCKUX PECYPCOB U HAa BOBJICYCHUE B XO3SIMCTBEHHBIN
000pOT BO30OHOBIAEMBIX HCTOYHUKOB SHEPTUU

6) BbIOOp ONTHMANBHON CTPYKTYphl JHEPrOHOCHTENEH, T.e. ONTUMAIBHOTO KOJHUYECTBEHHOTO COOTHOIICHHS Pa3IHYHBIX
UCIIOJNIb3YEMBIX BH/IOB YJHEPrOHOCHUTEIICH B YCTAHOBKE, HA YYaCTKE, B IIeXe Ha NPEANPUSITHH, B PETHOHE, OTPACIH, XO3SIHCTBE

B) Mcronb30BaHue TOIUIMBHO-3HEPIETHYECKUX PECYPCOB, OOECIEUnBAONIEe JOCTUKEHIHE MAaKCUMAIIBHOM MPU CYIIECTBYIOLIEM
YPOBHE Pa3BHUTHS TEXHUKHA M TEXHOJOTHH 3(P(HEKTUBHOCTH, C YIETOM OTPaHHUYECHHOCTH UX 3aIacOB U COOJIOACHHUS TpeOOBaHUI

CHIDKEHHSI TEXHOTSHHOTO BO3/ICHCTBHUS Ha OKPYIKAIOIIYIO CPEy U APYTHX TpeOOBaHUM 00IIeCTBa

2. Kakoif w3 HmKEe TNPUBEACHHBIX [TOKYMEHTOB pETIaMEHTHPYeT NPHOPUTETHBIC HAIpaBICHUS pPAa3BUTUSA XO3SHCTBa
JNIEKTPOCHA0KEHHS JKEJIE3HBIX JOPOT Ha OyvpKaiie rois?

a) DHepreTH4ecKas CTpaTerus >keJIe3HOA0POXKHOTo TpaHcnopTa Ha nepuos 1o 2010 rona u Ha nepcnextuBy 10 2020 rona

0) DHeprerudeckas crparerust Poccun Ha nepuon o 2030roxa

B) C’I‘paTel"I/ISI Pa3BUTHA KEJIC3HOAOPOIKHOI'O TpaHCIIOpTa

3. Uro siBiseTcs nokaszareneM 3(h(GeKTUBHOCTH Tepeady JHEPTHHU ISl CUCTEMBI TSITOBOTO 3JIEKTPOCHAOKESHUSI.
a) JlomyCTHMBII1 TPOIIEHT HOTEPh YHEPTUH B CETH
6) JlomycTuMBIi ypOBEHb HANIPSDKEHHUS B KOHTAKTHON CETH

B) I[OHYCTI/IMBIG TOKOBBIC HArpy3KHU 3JIECMEHTOB CUCTCMbI 3J'IeKTpOCHa6)K€HI/I$I

4. Kakue JaHHBIC H€O6XOHI/IMLI JUJIA OCHKU 3J'I€KTpOHOTp€6J'IeHI/IH Ha TATOBBIX INOACTAHIUAX CTATUCTHUYCCKUM MECTOAOM.




a) Ilokazarenu HOG3ILHOI>1 pa60T},1 U pErpeCCUOHHBLIC YpaBHCHUS CBA3U Hanboiee KOppECJIUPOBAHHBIX IoKasaTejci HOC?)[[HOI7[
pa60TI)I C TAT'OBBIM 3J'IeKTpOHOTp€6H€HI/I€M

6) I[aHHLIe O HaJIM4Yuun yCTpOﬁCTB KOMIICHCallun peaKTI/IBHOﬁ MOIITHOCTH U ITIOBBIIICHUS KO3(1)(1)I/II.[I/ICHT8. MOIIHOCTH

B) COHpOTPIBJIeHI/Ie 9JICMCHTOB CHUCTCMbI TATOBOI'O 3J'IeKTpOCHa6)KeHI/I$[, cXeMa BHCKTpOCHaG)KeHI/Iﬂ, rpaq)m( JABHXKCHUA I10C310B,

TOKOBBIC XapaKTECPUCTUKU ABUKECHUA ITOE310B, pa3MEPhI ,ZIBI/DKCHI/I}I}

5. B kauecTBe MoKa3aTesst SKOHOMHIHOCTH SHEPTONOTPEOICHNUS IS K. JI. TPAHCTIOPTA HCILIB3YIOT.
a) Pacxox TormBa (37€KTpoIHEprun) Ha IepeBo3Ky | T rpy3a Ha 1 kM myTH
0) Pacxon TommBa (3JIEKTPOIHEPTHH) 33 CYTKH

B) Pacxop TornmBa (35eKTpOIHEPIHN) Ha JBHYKEHHUE M0€3/1a CpeiHel Macchl Ha 1 KM IMyTH

6. IToka3zarenu sHEProcOepeKEHUs UCTIONIB3YIOT TPH:

a) TUIAaHUPOBAaHUM M OIEHKe 3>(PPEeKTHBHOCTH Pa0dOT MO JHEProcOSpeKEHUIO, MPOBENCHHH SHEPTeTHYECKUX OO0CIeTOBAHHNA
noTpebuTeNeii sHepropecypcos; GopMHUPOBaHUHN CTATHCTUISCKOH OTYETHOCTH MO 3(PEKTHBHOCTH IHEPTOUCIIONb30BAHUS

0) COCTaBJIICHHH HSHEPreTHYECKOr0 MACHOpPTa JHEPrOEMKHX HPEANPHATHH, IMOIrOTOBKE KAaIpOB, NMPOBEICHUH PEKIAMHBIX U
MH()OPMALMOHHBIX KaMITaHUH

B) BBIXO/I€ TIPEATIPUSATHI HA ONITOBBIIM PHIHOK IEKTpOodHEepruu u MourHoct (OPOM)}

7.HazoBute Tpu HampapiicHHs Meponpusatuil mo sHeprocoepexenuto B OAO «Poccuiickue XKenesubie Jloporu (PXKII)»,
COOTBETCTBYIOIIHNE CTPYKTYPE OPTaHU3AINH YIIPABICHUS TOIUTUBHO-3HepreTHdecKnMu pecypcamu (TOP)

a) ObecrieueHne (QpyHKIIMOHUPOBAHUS €IWHOW CHCTEMBI YIIPaBICHHSA, MPUOOpeTeHns U moTpedbnerns TOP; HopMmupoBanue u
aHanmu3 TOP; sHeprooOciefoBaHNe 1 MACIOPTH3ANNS 00BEKTOB U TEXHOJIOTHICCKHX TPOIECCOB

0) IloBemmenne npuOsumm OAO «PXK]I»; mpuBiedeHHEe BHEUTHHX HHBECTOPOB; pa3BHTHE HH(PACTPYKTYpHI (eaeparbHBIX
JKEJIEe3HBIX I0POT

B) IloBbIIIeHNE MOTHBAIMK COTPYTHUKOB OTACIBHBIX MPEIMPHSITHIA JKEJIE3HBIX JOPOT B chepe dHEProcOepeKeHUs, pa3BUTHE

paIMOHAIM3aTOPCTRA U U300pETaTEeIbCTBA; yiydllleHHe connanbaoi chepbt OAO «PXKJ»

2.2 TunoBble 3aJaHNS VIS OLIEHKH HABBIKOBOI0 00pa30BaTeILHOI0 pe3yJibTarTa

Kon n HanmeHOBaHME MHIMKATOPA JOCTHKEHHS O0pazoBaTesbHBIA pe3ysIbTaT
KOMITCTEHIINT
1IK-3.3: Ananuzupyem pabomy cucmemsvi msa208020 OOyuarommiicsi yMeeT: POU3BOIUTH PacyeT CUCTEMBI TATOBOTO

BﬂeKmp00H6169iC€Huﬂ 6 HOPpMAIbHOM U aeapuﬁHOM peastrcumax 3H€KT‘pOCHa6)KGHI/I$[, OIMPCALCIIATL NOTCPU DHEPIUU U MAACHUC
Halps>KCHUA B TSATOBOI CCTH,; paSpa6aTLIBaTL MEPOIIPUATHUSA 10
YCUJICHHIO TATOBOM CCTHU; BBIIIOJIHATH TATOBBIC PACUYCThI

BrinonHuTe pacyeT pacu€r cedeHus MOABECKH, 3Hasi MApKUPOBKY U KOJIMUYECTBO MPOBOJOB

BeInonHUTE pacyeT conpoTUBICHUS! KOHTAKTHOM MOJBECKH, 3Hass MAPKUPOBKY M KOJIMYECTBO MTPOBOJIOB

BeimonHuTh NpoBepoUHbIi pacueT KOHTAKTHOM MOJBECKH IO IOYCTUMOMY TOKY Harpy3ku

PaccunTaTh TOK B KOHTAKTHOW CETH IS 33JaHHON MIHOBEHHOM CXEMBbI Harpy30K

Paccuurars notepu 3HEpruu B NpoBOAax KOHTAKTHOM CeTH JJIsl 3aJJaHHON MITHOBEHHOW CXEMBbI HAarpy30K

Haiitn nagenne HanpspKeHUs B TATOBOM CETH IS 3aIaHHOM MTHOBEHHOW CXEMbI HArpy30K

BrInonHUTE TATOBBIE pacyeThl U1l 33IaHHOTO Y4acTKa, UCIIONb3Ysl IPOrpaMMHBIN koMiuieke pacuera CTD

Haiitu pa3iioskeHHbIN TATOBBIA TOK OTHOCUTEIBHO PACYETHOM TATOBOM MOACTAHLMU 1O Pe3yJbTaTaM TATOBBIX PACU€TOB
[pemoxXuTh MEPOTIPHUSATHS [0 YCHUICHUIO CHCTEMBI TATOBOTO 3JEKTPOCHAOKECHHS TS TIPOITYCKa MOE3/I0B IMOBBIICHHOM
Macchl Ui 3a4aHHOT0 y4acTKa

CoNoOORWNE

IIK-3.3:  Ananusupyem  pabomy  cucmemsl maeo06o2o | OOydalomuiics BiajeeT: METOAMKaMH pacyera, BbIOOpa |
INEKMPOCHADICEHUS 8 HOPMATLHOM U ABAPUUHOM PENCUMAX MPOBEPKH KOHTAKTHOW MOJBECKH; CHEIHMaIN3HMPOBAHHBIMU
IIporpaMMaMu o pacuety CUCTEMBI TATOBOTO
DJICKTPOCHAOKEHUS

10. BBINOJIHKUTE pacyueT MPOITYCKHOM CIIOCOOHOCTH 3aIaHHOIO YYacTKa, HCIIOJIb3YsI IPOrPaMMHBIN KOMILIeKC pacuera CTD
11. TIpowsBecT MPOBEPOUYHBIA pacdeT KOHTAKTHOH TMOJBECKH 3aIlaHHOTO y4JacTKa, MCIOJb3YS MPOTPaMMHBIA KOMILIEKC
pacuera CTD




12.
13.

HpOI/ISBeCTI/I pacyeT u BbI60p KOHTaKTHOM NOABCCKU IO pE3yJibTaTaM TATOBBIX PACYCTOB
HpOI/ISBeCTI/I pacyer KOHTAaKTHOMU IMOJABECKHU Ha HArpeB M0 3alaHHOMY rpaqn/n(y TOKOB HarpyskKu

IIK-8.2:

Buinonusiem  pacuemvl, 6vibop u  nposepxy | OOydaroummicst yMeeT: IPOU3BOJUTH PacdeT CUCTEMBI TATOBOTO

060]7)/006‘07—[“)1, cocmaeisiem cxembol 00beKmos npu 3J'IeKTpOCHa6)KeHI/I$[, OIMPCACIIATEL PACCTOSIHUEC MCKAY TATOBBIMU
NPpOEeKmMupo6arHuu cucmem 3ﬂeKmp0€Ha69!C€HZ/l}l noACTaHIIUAMHU, MOINHOCTb TATI'OBBIX noucmnunﬁ, Harpysku

OCHOBHOTO 00OPYIOBaHUS TATOBHIX IOJICTAHIINI; pACCUNTHIBATh
Pacxo AIEKTPOIHESPTHH

14. PaccumTaTh pacCcTOSHHE MEXIy TATOBBIMH ITOJCTAHIMAMH W BBIIOJHHUTH MX PACCTAHOBKY Ha 33JaHHOM Y4YacTKe II0
pe3ysbTaTaM TATOBBIX PacdeTOB
15. PaccumTarh Harpy3Kky TATOBBIX MOJCTaHIUM AJSI PEKUMOB: HOPMaJIbHBIN, MOBBIIIEHHON WHTEHCHBHOCTH H IOCIE OKHA
MIPY U3BECTHBIX CPEAHUX TOKaX HATPY3KH
16. PaccumraTh TOKH Harpy3KH TATOBBIX ITOJCTAHINHN I 3aJaHHOH MTHOBEHHOH CXEMBI Harpy30K
17. PaccuMTaTh MOIIHOCTH HaIPY3KH TATOBBIX MOJCTAHIUH AJIS 3aJaHHOW MTHOBEHHOW CXEMBI HArpy30K
18. PaccumTath pacxos 3J1E€KTPOIHEPTUH, 3aTPAYMBAEMBbIH Ha ITPOITYCK MOE3/10B 10 3aJaHHBIM YYacTKy U rpadUKy JBIKSHUS,
UCTIONB3Ys MPOrpaMMHBII koMIuieke pacyera CTO
19. CocraBuTbh BEKTOPHYIO AMArpaMMy Harpy3o0K TSAroBoro tpancgopmaropa B cucteme 27.5kB
IIK-8.2: Buwmmonnsem  pacuemvl, 6vl60p u nposepky | OOydarommiics BIAJCeT: METOAMKAMHU pacyera, BBIOOpa U
obopydosanus,  cocmasiaem — cxemvl — 00beKmMO8  npu | MPOBEPKU TpaHc(opMaTopos; CIeHaIn3UPOBaHHBIMU
NPOEKMUPOBAHUU CUCHIEM ITEKMPOCHAOIHCEH U IporpaMMaMu o pacuery CUCTEMBI TSATOBOTO
NIEKTPOCHA0KEHHS
20. Paccumrarh pacxon 3J€KTPO3HEPIUH, 3aTPAUYNBAEMbII Ha IPOIYCK MOE30B M0 3aJaHHBIM YYacTKy U IrpaduKy IBIOKEHHS,
MCIOJIB3YS NIPOrpaMMHBIN KoMIuieke pacyera CTO
21. BeiOpats TparchopMaTOp AU TATOBOM MOJCTaHIUK MO PE3yIbTaTaM TATOBBIX PACUETOB
22. TlpoBeputs TpaHcopMaTop Ha HATrpeB, 3HAS TATOBYIO U PAHOHHYIO HATPY3KY IOJICTAHIINU
23. IlpomsBectu pacder MeponpuaThii o ycrieHno CTD 3agaHHOTO yyacTKa, HCTI0JIB3Yys IPOrpaMMHBII KOMILIEKC pacdera
(O8€)
1IK-3.3: Ananuzupyem pabomy cucmemvi msi2068020 OOy4aronuiicss yMmeeT: MPOU3BOIUTh PACYCT CUCTEMBI TITOBOTO
91EeKMPOCHADIICEHUS 6 HOPMATLHOM U ABAPUUHOM DENCUMAX 3NEeKTPOCHA0KEHNUS, ONPEAETSATh NOTEPH SHEPTUH U HaJICHHUE
HaNpsDKEHUS B TATOBOM CeTH; pa3pabaThIBaTh MEPOIIPUATHS 110
YCUJICHHIO TSITOBOM CETH; BBIMOJHSITh TSATOBBIC pAaCUeTh
24, Paccuurarh JUId y4acTKa W 3aJaHHOrO rpaduka IBIDKCHHS IMOTEpU B OOOPYAOBAaHUHM TSITOBOW CETH, HCIIONb3Ys
IIpOTrpaMMHBIH KoMIriekc pacueta CTO
25. BBIMOSHUTE aHATH3 MOTEPh AICKTPOIHEPIUHU 10 pe3ysibTatam pacyera CTD
26. BpiOpaTs MepompusTHs, HaNpaBiIeHHbIE HA CHIKEHHE TI0TEPh AJIEKTPO’HEPTHU B TATOBOW ceTH, 3Has mapameTpsl CTO
3aJ]aHHOTO y4JacTKa
27. Paccuurarb 3aJjaHHBIC MEPOIIPUSATHS, HAIIPABJICHHBIE HA CHIKEHHUE TTOTEPh IEKTPOIHEPTHUH B TSATOBOW CETH 3a/laHHOTO
Y4acTKa, UCIOJIb3Ysl NporpaMMHBbIi koMiuiekc pacyera CTO
1IK-3.3: Ananuzupyem pabomy cucmemsvi msa208020 OO0yuarommiics BIazeeT: METOAUKAMU pacueTa, BEIoopa u
INEKMPOCHADICEHUS 8 HOPMATLHOM U ABAPUUHOM PENCUMAX MIPOBEPKH KOHTAKTHOW ITO/IBECKH; CHIEIUATN3UPOBAaHHBIMHU
MIPOTPaMMaMH 110 PACUETy CUCTEMBI TATOBOTO
DJIEKTPOCHAOKEHUS
28. BpINOMHUTH aHATM3 PACX0/Ia ANEKTPOIHEPTUH IO TATOBOM MOJICTAHIINH, 3Has rpad K ee HArpy3Ku
29. BBINONHHUTH aHaIM3 pacxoAa JJIEKTPOIHEPTHUH [0 YYAaCTKy JKEJIe3HOH JOpOrH, IOJy4YeHHbIE [0 pe3yJbTaTaM
MMHTAIMOHHOTO MOJICTUPOBAHUS
30. Omnpenenutpb ynelnbHbII pacXxo/ MJIEKTPOIHEPTHH Ha BBINIOJHEHUE MTOE3JHOM paboThl MO 33laHHOMY Y4acTKY, HCHIOJb3YsI

PE3YIbTATEI UMUTALMOHHOT'O MOJCIIMPOBAHUA
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[lepeuens BOMpOCOB Il MOATOTOBKH 00YYarOMINXCs K MPOMEXYTOUHOM aTTecTalun

Bomnpocs! k 3auety
CucTeMbl TSATOBOTO JIEKTPOCHAOKEHUS JKENE3HBIX JOPOT, METPONOJUTEHOB M JAPYrHUX BHJIOB
ANEKTPUYECKOTO TPaAHCIIOPTa
CtpyKTypa IeKTpOCHAOKEHUS KETIE3HOM T0poTH
CucreMsbl TATOBOTO AJIEKTPOCHAOKEHHS JKEJIE3HBIX J0POT
Cucrema TITroBOT0 JIEKTPOCHAOKEHHUSI TOCTOSTHHOTO TOKA HampshkeHueM 3 kB
Cucrema TArOBOrO 3JIEKTPOCHAOKEHHSI OAHO(A3HOIO MEPEMEHHOr0 TOKa HampsbkeHueM 25 kB,
yactotoi S0y
Cxema BHEUIHETO JJIEKTPOCHAOKEHMSI TATOBBIX MOJCTAHLIMNA JJISI CHUCTEM JJIEKTPUYECKOW TSru
MOCTOSIHHOTO ¥ IIEPEMEHHOI0 TOKa
CxeMbl IPUCOEANHEHUS TATOBBIX MOACTAHIUHN K JMHUSIM SJIEKTpoIepesadu
OCOOEHHOCTH CXEM MUTAHMS TATOBOM CETH 0HO(A3HOTO TOKA MPOMBIIUIEHHONW YaCTOTHI
CxeMbl MOJIKIIFOUEHUS TPYIIIbI TATOBBIX MOJCTAHIUM K JMHHUH dJIEKTponepeaay

. TpexmpoBoIHAs CUCTEMA TATOBOTO JIEKTPOCHAOKEHUS TIEPEMEHHOTO TOKa
. CxeMbl NUTaHUS KOHTAKTHOU CETH
. CTBIKOBaHHUE yYaCTKOB C PA3JIMYHBIM HANPSHDKCHUEM B TSATOBOM CETU WJIU C PA3IMYHBIMUA CHCTEMaMU

TOKa
3apyOeKHBIE CUCTEMBI TSATOBOTO JIEKTPOCHAOKECHUS

CucTeMsl 31eKTPOCHAOKEHHSI METPOIIOIUTEHA U APYTUX BHJIOB JIEKTPHUUECKOrO TPAHCIOPTA
DneKTpocHabKeHUE HETSATOBBIX NOTpeOuTeNen

DJeKTpUYECKUe XapaKTEPUCTUKHU 3JIEMEHTOB CUCTEMBbI TATOBOT'O 3JIEKTPOCHAOKEHHUS

TsroBble pesbcoBble LU

ConpoTHBIIEHHE TATOBOM CETU MTOCTOSHHOT'O TOKA

ConpoTHuBIEHHE TATOBOM CETH IEPEMEHHOI0 TOKa

Monenb npoTekaHus TOKa 110 PEJIbcaM U 3eMIIe

[TosiHOE cONPOTUBIEHHE OT/IEIbHBIX KOHTYPOB TSTOBOM CETH IEPEMEHHOr0 TOKa

[losHOE pacueTHOE CONIPOTUBIICHUE TATOBOU CETH

CocTaBHOE U KBHUBAJICHTHOE MPUBEIEHHOE COMPOTHUBIIEHUE TATOBOM ceTn

BospeiicTBue OmyXIaromux TOKOB Ha METAJNTNUYECKUE MT0/I3EMHBIE COOPY>KEHUS .

YMeHbI1eHnEe 0J1yKJaI0UMX TOKOB

3amuTa MoJ3€MHBIX COOPYKEHUM

BnusiHue Toka yTeuku U3 pesibcoB Ha ONOPbI U (PyHAAMEHTHI KOHTAKTHOM ceTn

KauecTBo 2/1eKTpUYECKOM SHEPTUU U €T0 IT0KA3aTEIN

BnusiHue wu3MeHeHMH HampshKeHHsT Ha paboTy SJIEKTPUYECKUX JIOKOMOTHBOB U IPOITYCKHYIO
CMOCOOHOCTh Y4acTKa JKeJIe3HOH 10poru

Bnusinue n3aMeHeHus HanpsHKeHUs! Ha paboTy 3JIEKTPUYECKUX JTJOKOMOTHBOB

KauecTBo 271eKTpUUYECKOI SHEPTUHN U €T0 MOKA3aTeIn

HecummeTpus TOKOB M HallpsDKEHUN B CUCTEME AJIEKTPOCHAOKEHUS

3aKOHBI pacIpeIelCHHs] YUCIIa I0E3/10B

[TpuHIMI MeTo/1a pacyeTa ¢ yueTOM HEPaBHOMEPHOCTHU JABMKEHHUSI ITOE370B

Cpennue 3HaYeHUs PACUETHBIX IMOKA3aTeNIeH CUCTEMBI TATOBOTO 3JIEKTPOCHAOKEHHS

[IyTu coBepiIEHCTBOBaHMS CUCTEM TATOBOTO 3JIEKTPOCHA0KEHUSI SJIEKTPUUECKUX JKEIE3HBIX 10pOT
BbIHYX1€HHBIE PEKUMBI CUCTEMBI TATOBOTO AJIEKTPOCHA0KEHHUS

[1yTu 5KOHOMMHM SIEKTPUUYECKON SHEPTUU B CHCTEME TATOBOTO 3JIEKTPOCHA0XKEHUS

[ToTepu 351eKTpUUECKON PHEPTUU B CUCTEME TATOBOTO AJIEKTPOCHAOKEHUS

OO6m1ast CTpyKTypa pacxo/I0B JIEKTPUIECKON IHEPTUU B CHCTEME TATOBOTO JICKTPOCHAOKEHUS
DKOHOMHUYECKHE PacUeThl CUCTEMBI TATOBOTO AJIEKTPOCHA0KEHUS

[IpomyckHas ciocoOHOCTh y4acTKa KeJIe3HbIX 10pOT

Pacyer 5KOHOMHMUYECKOTO CEUEHUSI KOHTAKTHON MOJIBECKH

Br160p THa nOHU3UTENBEHOTO TpaHchopMaTopa

Pacyer MOIHOCTH TATOBOM MOJCTAaHIIUU

Br160op BapuaHTa pa3MeleHus TSIroBbIX MOJCTaHIIUM

DJEeKTPUYECKUE PAaCUeThl CHCTEMBI TSTOBOTO 3JIEKTPOCHA0KEHUS

[TpuHIUIBI, UCXOAHBIE JAHHBIE U TOPSIIOK IPOEKTUPOBAHMS CUCTEM TATOBOTO AJIEKTPOCHAOKEHUS
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[TpuHIIMT METOAOB pacyeTa Mo 3aJaHHOMY TpaduKy IBHKEHHS TI0€3/0B

[IpuHIMITBI pacueTa MTHOBEHHBIX CXEM

Mertoapl pacdeTa CHCTEMBI TATOBOTO YJIEKTPOCHAOKESHUSI

HecummeTpus HanpspKEeHUS B CUCTEMAaX AJIEKTPOCHA0KCHHUST

Hecummertpust TOkoB Tpexdha3HOW CHCTEMBI, MUTAIOIIEH HECKOIBKO 0THO(a3HBIX HATPY30K
HecumMmeTtpust TOKOB OJHOM TATOBOM MOACTAHLIMU

HecummeTpust TOKOB U HaIIPsSHKEHUN B CUCTEME AJICKTPOCHAOKEHUS

[IpuHIIMIT METOIOB pacyeTa Mo CPEAHUM pasMepaM JIBUKEHUS MOE310B

Bompocsl k 3x3ameny
MaremMaTnueckue MOJENH, IPOrpaMMHBIE CPEACTBA pacueTa M MOJCIMPOBAHMs PabOThl CUCTEMBI
TSATOBOTO AJIEKTPOCHAOKEHUS
[IporpamMHbIe KOMIUIEKCHI 10 pacyeTy OCHOBHBIX napameTpoB CTD na OBM.
Pacuer 4nCiIOBBIX XapaKTEPUCTUK [TAPAMETPOB CUCTEM IEKTPOCHAOKEHUS
ANrOpUTM CTaTUCTHYECKOH 00pabOTKH pe3ysbTaTOB pacyeTa MTHOBEHHBIX CXEM
Cratuctuueckue pacuetsl Ha OBM
IIporpamma mojenu rpaduka JBUKEHUS 110€3710B
CxeMbl 3aMeIIeHHsT OCHOBHBIX YCTPOMCTB JIEKTPOCHAOKEHHS
Mojenb B3auMOoJeHCTBUS 3JEKTPONOABIKHOTO COCTaBa U CUCTEMBI TATOBOTO JIEKTPOCHA0KEHUS
MeTton popMupOoBaHUs BEPOSITHOCTHOIO rpaduka qBuxeHus Ha OBM
MopenupoBanue rpapuka JBuxkeHHs Ha OBM - kak OCHOBa MMUTAIMOHHOI'O MOJEIUPOBAHMS
CHCTEM TATOBOTO 3JICKTPOCHAOKEHUS
OcHOBHbIE 3Talbl PELICHUs 3aay TATOBOI0 3JIeKTpocHabxeHust Ha OBM
3agauu U pemraembie pu oMol IBM B 0051acTH TATOBOTO 3JIEKTPOCHAOKEHUS
Hcnonp30BaHue CpeCTB COBPEMEHHON BBIYMCIUTENBHOM TEXHUKH B CTD 27€KTpUUECKUX HKEJIE3HBIX
Yeunenus CTO nis npomycka noe3a0B MOBBIIIEHHOW MacChl U IJTUHBI
Pacuet TokoB kopoTkoro 3ambikanus (K3)
Pacuer npomnyckHO# cr1ocOOHOCTH U UMUTALIMOHHON MOJIEH
Metoauka Bei6opa obopynoBanus CTO
Pacuer aBapuiiHbIX U BBIHYKJIEHHBIX CUCTEM 3JIEKTPOCHA0KEHHSI B UMUTALlMOHHON MOJIENHN
Pacder B KOMITJIEKCHBIX YnCIax
Pacuer cuctemsbl TATOBOTO JIEKTPOCHAOKEHHSI IEPEMEHHOTO TOKA
Pacuer cucremsl TroBoro snextpocHadxkenus (CTD) MOCTOSHHOTO TOKa
DnexTpuuecKuil pacueT Ha 6a3ze UMUTALIMOHHOW MO/
TsAroBslli pacyeT B UMUTALAOHHOW MOJCIIH.
CucreMbl TITOBOTO AJIEKTPOCHAOKEHHS HKEJIE3HBIX JOPOr, METPOIOJUTEHOB M JPYTUX BHJIOB
NEKTPUYECKOTO TPAHCIOPTa
CxeMbl OJIKJIFOUEHUS TPYIIIbI TATOBBIX MOJACTAHIMN K JIMHUHU AJIEKTporepeaay
OCoOeHHOCTH CXeM MUTaHUs TATOBOM CeTH 01HO(A3HOI0 TOKA MPOMBIIIIEHHOW YaCTOTHI
CxeMbl MPUCOEANHEHUS TATOBBIX MOACTAaHIUHN K JTUHUSIM
Cxema BHEUIHErO 3JEKTPOCHAOXKEHMs TATOBBIX IMOJCTAHLUMN U CUCTEM 3JIEKTPUYECKOH TAru
MIOCTOSIHHOTO U MIEPEMEHHOT0 TOKa
JJIEKTponepesadn
Cucrema TATroBOro 3JIEKTPOCHAOXKEHHUS OAHO(DA3HOrO MEPEMEHHOro TOKa HampsbkeHueMm 25 kB,
gactotor 50 I'g
CucreMbl TATOBOTO JIEKTPOCHAOKEHHS JKEIE3HBIX J0POT
Cuctema TAroBOro 3JMeKTPOCHA0KEHHUS TOCTOSHHOTO TOKA HanpsihkeHueM 3 kB
CtpyKTypa 351eKTpocHaOKEeHUS JKeIe3HOM Toporu
TpexmpoBosHas cucTeMa TATOBOTO NEKTPOCHAOKEHHS IEPEMEHHOTO TOKa
TsroBble penbcoBble LEnn
DNEeKTpUYECKUE XapaKTEPUCTUKU JIEMEHTOB CUCTEMBbI TATOBOT'O JIEKTPOCHAOKEHHUS
DnekTpocHabKeHUe HETSATOBBIX MOTpeOuTenen
CucTeMsl 21eKTPOCHAOKEHHSI METPOTIOIMTEHA U APYTHX BHJIOB JEKTPUUECKOTO TPAHCIIOpTa
3apyOeKHBIE CHCTEMBI TSATOBOTO JIEKTPOCHAOKEHHS
CThIKOBaHHME Y4aCTKOB C PA3JIMUHBIM HAIIPSHDKEHUEM B TATOBOM CETH MJIM C Pa3IMYHBIMM CUCTEMaMU
TOKa



97. Cxembl TUTaHUSI KOHTAKTHOM ceTH

98. CompoTuBIieHHE TATOBOM CETH MOCTOSTHHOTO TOKA

99. BnusiHHMe TOKA YTEUKH W3 PEIbCOB Ha OMOPHI U (DyHIaMEHTHI KOHTAKTHOM CETH

100. 3ammra NoA3eMHBIX COOPYKEHHI

101. Bo3zaeiicTBHe OiyKIAIOLIUX TOKOB HA METANIMYECKHE MTOA3EMHBIE COOPYKEHUS

102. CocraBHOE U KBHUBAJICHTHOE MTPUBEICHHOE COMPOTUBIICHNUE TSATOBOM CETH

103. VYmMeHbIIeHHE OTYXIAIOMUX TOKOB

104. IlonHOE pacueTHOE CONPOTHUBIICHHE TATOBOW CETH

105. TIlonHOE CONPOTUBIEHUE OTACIBHBIX KOHTYPOB TATOBOM CETH MEPEMEHHOI0 TOKa

106. Mogens npoTeKaHUs TOKA 110 PEIbCcaM U 3eMJIe

107. ComnpoTHBICHHE TATOBOW CETH MEPEMEHHOTO TOKa

108. KadecTBo 3MeKTpUYeCcKOi dHEPruu. B3auMonelicTBUE CUCTEMBI TSATOBOTO JIEKTPOCHAOKCHUS |
ANEKTPUYECKOTO MOABUKHOTO COCTaBa

109. OcobeHHOCTH pekrMa HAIPSHKEHUS CUCTEMBI DJIEKTPOCHA0KEHHUS

110. PerynupoBaHue HampspKEHUS TMPH MOMOLIM EMKOCTHOW KOMIICHCAllMW HMHIYKTUBHOM
COCTABJISIFOLIEH CONPOTUBIICHUS

111. PerynupoBaHue HAPSHKEHUS TIPU MTOMOIIH MOHMKAIOIINX TpaHCHOPMaTOPOB

112. PerymupoBaHHE HANPSOKEHUS HA TSATOBBIX TTOJCTAHITHSIX

113. Hopwmpbl HanpsKeHUs B TAT0Boi cetu (TpedoBanus [1TI)

114. TlpomyckHas cHOCOOHOCTh y4acTKa MEKII0ACTaHIMOHHON 30HbI

115. BuusHue pexxuMa HanpsHKEHUs Ha BpeMs X0J1a Moe3/1a Mo MEPEerony

116. BnwusHUE U3MEHEHUS HANPSDKEHUS HAa PadOTy IIEKTPHUECKUX JJOKOMOTHBOB

117. BnusHue U3MEHEHUN HampsHKEHHs Ha PabOTy 3JEKTPUUYECKHX JIOKOMOTHBOB M MPOMYCKHYIO
CIOCOOHOCTh Y4acCTKa JKEJIE3HON T0pOTH

118. KauecTBO 31MEKTpHUUECKON YHEPTHH U €ro MoKa3aTelu

3anaHue 1S BBIIOJHEHUS KypCOBOTO ITPOEKTA

Jis ydacTka MarucTpajibHOW J>KEJIE3HOW JOpOTH, AIIEKTPH(PHUIMPYeMOH Ha IMOCTOSIHHOM TOKE HITH
oHO(a3HOM TEPEMEHHOM TOKE IPOMBIIIJICHHOW YacTOThl, B paMKax KYpPCOBOTO IPOEKTa HEOO0XOIMMO
BBIITOJIHUTB CIICYIOLIEE:

1.1. OnpenenuTs MOIIHOCTH TATOBOM MOJICTAHIIUU.

1.2. IIpoBecTu mpoBEpKY BHIOPAHHBIX TATOBBIX TPAHCPOPMATOPOB.

1.3. PaccunTaTh mioniajb CEUeHUs MPOBOJAOB KOHTAKTHOM CETH JJIsl IBYX CXEM MUTAHUS.

1.4. IIpoBepuTh BHIOpaHHYIO IJIOMIA/Ib CEUYECHUS MPOBOJIOB KOHTAKTHOM CETH Ha HarpeBaHue.

1.5. IIpou3sBecTH 5KOHOMHUYECKOE CPABHEHUE ABYX CXEM ITUTAHMsI KOHTAKTHBIX MTOJIBECOK.

1.6. PaccuntaTh MOTepH HAMIPSDKEHHSI B TATOBOM CETH.

1.7. OnpeaenuTs MeperoHHy0 NPOMYCKHYIO CIOCOOHOCTh y4acTKa.

HcxonHble JaHHBIE:

Tum ydactka 10poru — riaBHBIN XOJ.

Yucno myrei — 2.

[Tpodune myTH pacyeTHOro yyacTka.

Tun penbcos — P75.

Tun mokomoTnBa — 29C6 «CrHapay» 411 y4acTKOB IMTOCTOSTHHOTO ToKa M 20CS5K «Epmak» — 11t y4acTkoB
[IEPEMEHHOTI0 TOKA.

HavanbHast CKOPOCTh IBHKEHHSI M TEMIIEPATypa HarpeBa:

Juis Tpy30BbIX — 40 xkm/4, 500C;

11t maccakupekux — 0 km/4, 200C.

HomunanbHOe HampskeHue Ha IIMHAX TATOBBIX noactaHuui — 27,5 kB (nmepemenssiit Tok), — 3,5 kB
(TTOCTOSIHHBIHN TOK).

Cxema coeqMHEHHs] KOHTAKTHBIX HOJBECOK MEXJy co00il Ha meperoHe: mapajuiefbHas Ha ydacTKax
ITIOCTOSTHHOT'O TOKA M Y3JI0Basl HAa y4acTKaxX MEPEMEHHOI0 TOKA.



-JICTHUU IEPHUOJT
1 UHTCHCUBHOCTH

VuacTox CTD

nBrxenus, °C

N MEXIIOE3THON UHTEPBAJI B YETHOM
HalpaBJICHWH, MUH.

Tsrosas nogcrannus 3
MomHoCTb K.3., MB-A
norpebureneii, MB-A

Tsarosast nogctanms 1

N MECXKIIOC3AHOU MHTCPBAJI B HECYETHOM

MHTCHCUBHOCTHU ABW)XXCHUS, U

TpacdopmaTropHas MOIHOCTh PAHOHHBIX
Macca moe3sia B YeTHOM HarpaBiICHUH, T

Umcno cyToK B BECEHHE
Macca noe3ia B HeYeTHOM HAIPaBIICHUH, T

[TpoomKUTENEHOCTD TIEPHOA TOBBIIIEHHOM

MuHUMabHBI
I'py30m0TOK B HeueTHOM Hanpasienuy, 108 T.xm/km
['py30II0TOK B 4e€THOM HarnpapieHuu, 108 T.xm/km

Temneparypa B IepHOJ MOBBIIIEHHO

MunnMaabHbI

Ilensa - HosooGpasuosoe | 2x25 kB | 754,9 | 794,9 | 729 | 7,7 | 205
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3. MeTroauyeckue MaTepuaJbl, onpeaessiiouye Npoueaypy U KpUTepuu oueHnBaHUs
copMHPOBAHHOCTH KOMIIETEHUMIA TPHU MPOBEAEHUHU MPOMEKYTOYHOM ATTeCTAIUN

KpnTepIm (bopanOBamm OLICHOK ITO OTBE€TAM Ha BOINIPOCHI, BLINMMOJHECHUIO TECTOBBIX 3aJjaHui

- OIICHKA «OTJIMYHO» BBICTABIIAICTCA OOYYaIOMEMYCs, €CIIM KOJHMYECTBO MPABHIIBHBIX OTBETOB Ha
Borpockl coctaBisieT 100 — 90% ot obmiero o0bEMa 3a1aHHBIX BOIIPOCOB;

- OLICHKA «XOPOIII0» BBICTABIICTCS 00yUJaIONIEMYCsI, €CITH KOJTMYECTBO IPABMIIBHBIX OTBETOB Ha BOIIPOCHI
— 89 — 76% ot obmiero o0bEMa 3aIaHHBIX BOTIPOCOB,

- OIICHKAa «YAOBJIETBOPHUTEJIBLHO» BBICTABIIACTCS OOYJAIOMIEMYCs, €CIH KOJMYECTBO IPABUIHHBIX
OTBETOB Ha T€CTOBBIE BONPOCHI —/5—60 % 0T 0b1iero 06bMa 3aJaHHBIX BOIIPOCOB,;

- OIICHKA «HEYAOBJIETBOPHUTEIBHO» BBICTABIISACTCS OOYJAIOIIEMYCS, €CIM KOJHMYECTBO IMPaBUIIBHBIX
oTBeTOB — MeHee 60% oT ol1iero oobEMa 3a1aHHBIX BOIIPOCOB.

Kpurtepuu ¢popMHpOBaHHUS OLIEHOK 10 pe3yJbTATAM BbINOJHEHHUs 3aJaHu i

«OTIANYHO/32a4TEHO0» — CTABUTCS 32 pabOTY, BHIIOJHEHHYIO MTOJIHOCTBIO 0€3 OINOOK U HEJJOUETOB.

«Xopo1o/3a4TeH0» — CTaBUTCS 3a padOTY, BHIMOJIHEHHYIO [TOJIHOCTHIO, HO IIPH HAJIMYUM B HEll He Ooliee
OJTHOM Herpy0oil oIMOKN U OJTHOTO HesloueTa, He 0oJiee TpeX HEeJJOUETOB.

«Y10BJIETBOPHUTEJBHO/32a4TEHO» — CTAaBUTCA 3a padOTy, €ciu 00yJyaroUIuiicsl MPaBUIbHO BBIMOJIHUII HE
MeHee 2/3 Bceil paboThl WK AOMYCTUN HE OoJiee oAHON Tpy0oii OmMOKH U IBYX HEJOYETOB, HE Ooyiee OHOM
rpy0oit u oxgHoN HerpyOoil ommOku, He Oosee Tpex HErpyObIX OUIMOOK, OJIHOM HerpyOol OMIMOKM M JIBYX
HE/I0UETOB.

«HeynoBjIeTBOpUTE/ILHO/HE 3a4YTE€HO» — CTAaBUTCS 3a PadOTy, €CIM YHCIO OMHOOK W HEI0YETOB
MIPEBBICUIIO HOPMY JIJIsl OLICHKH «YIOBJIETBOPUTEIBHOY MU MPABUIILHO BBIMOJIHEHO MeHee 2/3 Bcel paboThl.

Buowl owubok:

- 2pyoOvle OwUbKU: He3HAHUe OCHOBHbIX NOHAMULU, NPABUL, HOPM, He3HAHUe NPUEeMO8 peueHus 3a0ad;
OWUOKU, NOKA3bIEAIOWUE HENPABUIbLHOE NOHUMAHUE YCI08UsL NPEOTIOHCEHHO20 3A0AHUSL.

- Hezpybble OwUOKU: HeMOYHOCU YOPMYTUPOBOK, OnpedeiieHull; HepayUOHAIbHbIL 8b100p X00a peuleHus.

- He0oUembl.: HepayUOHAIbHbIE NPUEMbl BLINOJIHEHUSL 3A0AHUsL; OMOeNbHble NOCPEUHOCMU 8 YOPMYTUPOBKe
8b160008, HEOPEHCHOE BbINOTHEHUE 3A0AHU.

Kpurtepuu (popMupoBaHHs OLI€HOK 110 3a1UTe KyPCOBOI'0 NMpPOeKTa
«OT1anuHo» (5 6amIoB) — MONydaroT 0OyYarOIUECs, CAMOCTOSTENIbHO BBIMOJIHUBIINE U OQOPMUBIINE
KypCOBOI1 IPOEKT B COOTBETCTBHH C MPEABABISIEMBIMA TPEOOBAaHUSIMH, B KOTOPOM OTPaXKEHbI BC€ HEOOXOTUMBIE



pe3yabTaThl MPOBEICHHBIX pacueToB 0e3 apu(METHUECKUX OIMIMOOK, CACITaHbl 0000IIAIOIINE BHIBOJIBI, 8 TAKKE
IPaMOTHO OTBETHBILKE HA BCE BCTPEYHBIC BOIIPOCHI PENOaBaTelIs.

«Xopomo» (4 6amra) — moaydaroT oOydaromuecs, CaMOCTOSTEIHPHO BBHITIOJHUBIINE W O(QOPMHUBIINE
KypCOBOI1 IPOEKT B COOTBETCTBHH C MPEABABISIEMbIMHA TPEOOBaHUSIMH, B KOTOPOM OTPaXKEHbI BCE HEOOXOUMBIE
pe3yabTaThl MPOBEACHHBIX PAcyeToB, clelaHbl o0oOmaromue BeBOAbL. [Ipy 3TOM mpu OTBeTax Ha BOIPOCHI
IpernoaBarelis 00y4arouuiics JomycTHI He 0ojiee 0HOM rpy0oii OIMOKH UM JBYX HETPYOBbIX OLIHOOK.

«YnoBjeTBopuTeabHO» (3 Oamia) — MOJIy4aroT OOyYaroIIUecs, CaAMOCTOSTEILHO BBHIMOJHUBIINE U
oopMuBIIEE KypCOBOH MPOEKT B COOTBETCTBUU C MPEAbABIAEMBIMI TPEOOBAHUSAMHU, B KOTOPOM OTPa’KEHBI BCE
HEOOXOAMMBIE Pe3YIbTaThl IPOBEJACHHBIX PACUETOB, C/IeNIaHbl 0000Imatomye BpIBOABL. [Ipu 3TOM npy oTBeTax Ha
BOIIPOCHI MPETOIaBATENsI 00yYArOIIUIACS TOIMYCTUI IBE-TPH IpyOble OIIMOKH UM YEThIPE HEIPYOBIX OIINOOK.

«HeynoBaersoputebHO» (0 0aIJIOB) — CTaBUTCS 32 KYPCOBOM MTPOEKT, €CIIN YKCIIO OIMOOK M HEZI0UETOB
NPEBBICUIIO HOPMY JUISL OIICHKH «YJOBJIETBOPUTENBbHO», JHOO paboTa BBIMONHEHA OOy4aroluMCs He
CaMOCTOSITENHHO.

Buner ommoboxk:

- TpyObIe: HeyMeHHe CJiesIaTh 0000MIIarONIe BBIBObI, OTCYTCTBHE 3HAHUI METOIUK PacyeTOB.

- HerpyOble: HETOYHOCTH B BBIBOJAX, OIIMOKM B IOCTPOCHHUU CXEM M TpaduKoB, HapylieHue TpeOoBaHUI
o opMIICHUS.

Kpurepun ¢popMupoBaHusi OLEHOK 110 324eTy
«3a4TeHo» — CTyIEHT NpuoOpen HEeOOXOAMMBIE YMEHHS W HaBBIKH, IPOJEMOHCTPUPOBAT HABBIK
IIPAKTUYECKOI'0 IPUMEHEHUS MOITY4YE€HHBIX 3HAHUH; TOIYCTHUI OLIMOKN U HETOYHOCTH.
«He 3a4TeHO» — CTYAEHT JEMOHCTPUPYET (hparMEeHTapHbIE 3HAHMUSI M3y4aeMOro Kypca; OTCYTCTBYIOT
HE00XO0/AMMbI€ YMEHUS U HaBBIKU, JTONYIIEHbI IPyOble OLIMOKH.

Kpurtepuu ¢popMupoBaHNiS OLIEHOK 10 IK3aMeHY

«OT1an4Ho» (5 0amioB) — 00y4arOMIUNCS JEMOHCTPUPYET 3HAHUE BCEX PA3/ICIIOB M3Y4aeMOM AUCIIUTUIMHBI:
cojiepkaHue 0a30BBIX MOHATHH U (pyHIAMEHTANbHBIX IPOOJIEM; YMEHHE U3jaraTh NMPOrpaMMHbBIN MaTepuan ¢
JeMOHCTpaNnreil KOHKPETHBIX mpumepoB. CBOOOIHOE BIIAJEHHE MaTEPHAIOM JIOJDKHO XapaKTEepPH30BATHCS
JIOTHYECKOW SICHOCTBKO M YETKMM BHJCHHEM IyTed HPUMEHEHMs MOJYUYECHHBIX 3HAaHUM B IPAKTUYECKOM
NeSITeIbHOCTH, YMEHUEM CBSA3aTh MaTepHall C IPyrUMHU OTPaciIsiMU 3HAHUS.

«Xopomo» (4 6amna) — o0yJarouuiicss IEMOHCTPUPYET 3HAHMSI BCEX Pa3/ieioB U3y4aeMOW TUCIMITIHHBIL:
coJiep;kaHue 0a30BBIX MOHITUA U (yHIAMEHTAJBHBIX MPoOJeM; MpruoOpesl HEOOXOAUMbIE YMEHHUS U HaBBIKH,
OCBOMJI BOIIPOCHI NMPAKTHUECKOTO MPUMEHEHHUS MOJIyUYE€HHBIX 3HAaHUH, He AOMYCTHJ (PaKTHYECKUX OMIMOOK MpU
OTBETE, JOCTATOYHO IOCJIENOBATEIbHO M JIOTUYHO H3JIaraeT TEOPEeTUYECKU MaTepuain, IOMycKas JHUIIb
HE3HAUUTENIbHbIE HApyLIEHHs MOCJIEI0BAaTEIbHOCTH M3JI0KEHUS U HEKOTOpble HETOYHOCTU. Takum oOpazom
JaHHasl OLIEHKAa BBICTABIISIETCS 32 IPABUJIbHBIN, HO HEJJOCTATOYHO IMOJIHBII OTBET.

«YnoBieTBopuTeibHO» (3 Oamna) — oOyyaromuidcss JEeMOHCTPUPYET 3HAHHWE OCHOBHBIX Da3JeNioB
MpPOrpaMMbl M3Y4aeMOro Kypca: ero 0a30BbIX MOHATUH M (yHIaMEHTaIbHbIX IpobiieM. OJIHAKO 3HaHHE
OCHOBHBIX INpPOOJIEM Kypca HE MOJKPEIUISIOTCS KOHKPETHBIMH MPAKTUYECKUMHU IpUMEpaMH, HE IMOJHOCTBHIO
PacKpbITa CYyIIHOCTh BOIIPOCOB, OTBET HEJAOCTATOYHO JIOTHYEH U HE BCET/1a MOCIe10BaTelEH, JOMYIIEHbI OLINOKN
Y HETOYHOCTH.

«HeynoBiersopureabHo» (0 OamioB) — BbICTAaBISETCS B TOM cllyyae, Korjga oOydaromuiics
JIEMOHCTPHUPYET (pparMeHTapHble 3HAHHMS OCHOBHBIX PAa3/IeIOB MPOTPaMMBbl U3y4yaeMOro Kypca: ero 0a3oBbIX
MOHATHHA ©  (YyHIAMEHTAIBHBIX TpoOJeM. VY 9K3aMEHyeMOro cja0o BBhIpaXKe€Ha CIIOCOOHOCTh K
CaMOCTOSITEIbBHOMY AHAJIUTUYECKOMY MBIIUIEHUIO, HMMEIOTCS 3aTPyJHEHUS B U3JIOKEHUU MaTepuaina,
OTCYTCTBYIOT HEOOXO/IMMbIE YMEHUS M HABBIKH, JOIYIIEHbI IpyOble OMMOKHM U He3HAHWE TEPMUHOJIOTHH, OTKA3
OTBEYATh Ha JIOMOJHUTENIbHBIE BONPOCHI, 3HAHHWE KOTOPHIX HEOOXOAMMO JUIS TOJIYYEHHS IOJO0KUTEIbHOM
OLIEHKH.
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