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1. HosicHuTEALHAA 3AMHCKA

HCJIB HpOMe)ICYTOqHOﬁ aTTeCTAllUd — OLNCHUBAHUC NPOMCKYTOYHLIX W OKOHYATCIBHBIX PE3YyJIbTATOB

oOydeHHsI 10 IUCHHIUINHE,
00pa3zoBaTeNbHON MPOTPAMMBI.

o0ecreunBaOINX JOCTHIKEHNE

DopMBI IPOMEKYTOUHOM aTTECTALUU:

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

Kypcogoti npoekm— 8 cemecmp (ODO), S kypc (3P0O)
axzamen — 8 cemecmp (ODO), 5 kypc (3PO)

[Tepeuens KoMIETCHIINIA, (POPMUPYEMBIX B TIPOIECCE OCBOCHHUSI TUCITUTUTHBI

IUTAHUPYEMBIX  pe3yJIbTaToOB

OCBOCHU

KOII 1 HAUMCHOBAHHUE KOMIICTCHIITNH

Kox mannkaTopa qOCTIDKEHHS
KOMITETEHIINN

1IK-3: Cnocoben secmu onepamusHoe ynpaegieHue pabomou ycmpoucme
neKmpocHabicenust 0 becnepebolino2o INeKMPOCHADIICEHUS MAL0GLIX U
Hems206blX nompeoumesetl Jceie3Ho00POICHO20 MPAHCHOPMA

TIK-3.3: Ananuzupyem pabomy cucmemol
MA206020 INEKMPOCHADIICEHUSL 8
HOPMATbHOM U ABAPULHOM PENCUMAX

IIK-8: Cnocoben 8binonname npoeKkmsl YCmMpoucme 31eKmpu@urayuu u
INEKMPOCHADICEHUSL U PA3PAOAMBIBAMb K HUM MEXHUYECKYI0 OOKYMEHMAYUI0

1IK-8.2: Bvinonnsem pacuemul, 86100p u
npoeepKy 060py008aHusl, cOCMAsIsLem
cxembl 00BEKMO8 NPU NPOEKMUPOBAHUU
cucmem d1eKMpOCHAOICEHUs

Pe?;y.]II)TaTI)I O6y‘IeHI/I$[ 10 JUCHUIIIIMHE, COOTHCCCHHBIC C INIAHUPYCMbBIMHA
pe3yjibTaTaMu OCBOCHUSL O6paSOBaTeHBHOﬁ IIporpaMmbl

PpacCUYUTBIBATh PACX0/ JICKTPOSHEPIrun

Kox 1 HanmMeHOBaHNE HHANKAaTOpa Pe3ynbraThl 00y4eHuUs MO AUCIUITIMHE O11eHOYHbIE OrieHOUHBIE
JOCTHKEHUSI KOMITETEHIINU Marepualbl Marepuabl
(cemectp 7 (cemectp 8
Kypc 4) Kypc 4)
IIK-3.3:  Awnamusupyem  pabomy | OOydarommiics 3HaeT: obmee ycrpoicTBo | Tecr: Tecr:
cucmemul ms208020 | CHCTEM TITOBOTO 3JEKTpocHaOkeHms; cxemsl | 1-5, 12,15, 20 1-11, 13, 14,
2NeKMPOCHAOICEHUsL 8 HOPMATLHOM U | IMTaHUSL ~ TATOBOM  CETH  MOCTOSHHOTO U | Bompocsr: 16-19, 36-41
ABAPUUHOM PEAHCUMAX MEPEMEHHOTO TOKa; OCHOBHBIE Tapametrpsl | 1-6, 13, 14, 16-27, | Bonpocsr:
CHUCTEMBI TATOBOTO AIIEKTPOCHAOKEHHS 29, 30, 33-43, 46- | 57-92, 94-118
51, 56
OOyyatonuiicss yMmeeT: TPOW3BOJAUTH pacueT | 3aJaHus: 3ananus:
CHUCTEMBI TSATOBOTO anektpocHabxenus, | 1,2,4,5,6 3,7, 8, 9, 24-
ONpeJIeIATh TOTEPH DJHEPrUM U NaJCHUE 27
HaINpsOKeHUs B TATOBOHM ceTH; pa3pabarbhiBaTh
MEpOIPUSITHSL TI0 YCHJICHHIO TATOBOWH CETH;
BBITIOJIHSATh TSITOBBIE PACUEThI
OOGyyatoniuiicst BIajieeT: METOJAUKAMH pacueTa, | 3aJaHus: 3ananus:
BEIOOpa ¥ TIPOBEpPKH KOHTAKTHOW monBeckw; | 10, 11 10-13, 28-30
CHENHATH3UPOBAaHHBIMU ~ MpPOrpaMMaMH IO
pacyeTy CHCTEMBI TATOBOTO JICKTPOCHAOKCHHS
IIK-8.2:  Buwinoansem  pacuemwi, | OOyuatomuiics 3Haer: obmee ycrpoiictBo | Tecr: Tecr:
6b100p U npogepky 000pyOosanus,, | TATOBBIX TOJACTAHIMH W cxeMbl nuranus | 21-35 21-35
cocmasnaem cxembl 00beKmMo8 npu | TATOBOW  ceTH, CHIoBoe  obopynoBanue, | Borpocsr: Bompocsr:
nPOEKMupoO8aHUY cucmem | Ha3HAYECHHE ¢wieTp-yerpoiicts, | 1-10, 13-16, 33- | 57-90, 92, 94,
9NEKMPOCHAOICEHUS KOMIIEHCATOPOB peaKTUBHOK MomHocTH; | 56 95, 108-118
PEeKHMBI paOOThI — Tsira, peKyneparys
OOyyaronuiicss yMmeeT: TPOW3BOJAUTH pacueT | 3aJaHus: 3amaHus:
CUCTEMBI TSTOBOTO anekTpocHadxkenus, | 16-19 14, 15
ONpEJIeTIATh PACCTOSIHUE MEXIY TATOBBIMH
MOJICTAHIIUSIMH, MOIIHOCTh TSATOBBIX
MOJICTaHIIUH, Harpy3Ku OCHOBHOT'O
o0opynoBaHus TATOBBIX TIOJICTAHITHH;




KO[[ 1 HAMMCHOBAHUEC MHAUKATOpA P€3yJ'II)TaTbI 06yquI/I${ 10 JUCLUILIIINHEC OHCHO‘{HBIG OI_ICHO‘-IHI)IG

JOCTH)KCHUSI KOMIIETCHIIUH MaTepHabl MaTepHabl
(cemectp 7 (cemectp 8
Kypc 4) Kypc 4)
OO0yuaromuiics BIageeT: METOAUKAMH pacyera, 3amanus:
BBIOOpa W  TIPOBEPKH  TpaHC(HOPMATOPOB; 20-23

CHENHATM3UPOBAaHHBIMH ~ NpOrpaMMaMH IO
pacueTy CHCTEMEBI TATOBOTO JIEKTPOCHAOKCHHUS

[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 M3 ClIEAYIOMUX (Gopm:
1) cobecenoBaHue 1 BBIMTOJHCHUE 33/ 1aHUS;

2) BeimonHeHue 3aganuii B OMMOC yHuBepcurera.

3amuTa KypcOBOrO MPOEKTa MPEACTaBIseT COOOW YCTHBIM MyONMMUYHBIM OTYeT oOydaromierocs, Ha
KOTOPBIM €My OTBOJUTHCS 7-8 MUHYT U OTBEThI HA BOIPOCHI IIPEIOAABATES.

2. Tunosbie! KOHTPOJIbHbIE 32AHMS WM HHbIE MATEPHAJIbI 1JIsl OLEHKH 3HAHUIH, YMEHH,
HABBIKOB M (MJIH) ONBITA /1eATEIHLHOCTH, XaPAKTEPHU3YIOIIMX YPOBEHb C()OPMHUPOBAHHOCTH KOMIIeTeHM

2.1 TunoBble BONPOCHI (TeCTOBBIE 3a/]aHNs1) /IJIA OLeHKH 3HAHMEBOT0 00Pa30BaTEJILHOIO0

pe3yJabTara
Kon u HanMeHOBaHNE HHAUKATOPA TOCTHXKCHHS KOMICTCHIUH O0pa3oBaTe/IbHBIN PE3yJIbTAT
TIK-3.3: Ananuzupyem pabomy cucmemvl msieogoeo | OOydJaromuiics 3HaeT: 0OIIee yCTPOMCTBO  CHUCTEM
INEKMPOCHADICEHUSL 8 HOPMATLHOM U ABAPULHOM PENCUMAX TATOBOTO DJICKTPOCHAOXKCHUS; CXEMbl MHUTAHHUS TATOBOU
CeTH TMOCTOSHHOTO W TIEPEMCHHOTO TOKAa; OCHOBHBIC
napaMeTPhl CHCTEMBI TSITOBOT'O 3JICKTPOCHAOKCHHS

1. Yro mpexacTapisieT coOOM CUCTEMA TATOBOTO AIIEKTPOCHAOKEHUS KEJE3HBIX JOpOT?

A) DT0 TATOBBIE MOJICTAHILINH, TPE0OPa3yIOIINe JIEKTPOIHEPTHIO; MUTAIOIINE U OTCACHIBAIOIINE IMHHIH, OCYIIECTBISAIONINE
Hepeaaqy MEeKTPHIECKON SHEPTHH OT TATOBBIX IMOJICTAHINI B KOHTAKTHYIO CETh; KOHTAKTHAs U PEJIbCOBHIE CETH,
OCYIIECTBIIAIONINE TPAHCIIOPTUPOBKY 3JIEKTPOIHEPTHUH 10 IPHEMHHUKOB — JIEKTPONO/IBUKHOTO COCTaBA.

b) Ot1o snekrpruueckne ceTH, OCYIIECTBISIONINE IIepeaady MJIeKTPOIHEPTHH OT TeHePaTOPOB EKTPUIECKOI IHEPTHH /10 TATOBBIX
MIOACTAHIMH ¥ BKIIIOYAIOIINE BCE TIPOMEXKYTOUHbIE U paclpe/ieuTeIbHbIE TOCTAHINH.

B) D10 BCSl COBOKYITHOCTH 000PYI0BaHHS TATOBBIX ITOCTAHINHN, OCYIIECTBISIIONINX TPEe00pa30BaHNE IEKTPUISCKON IHEPTHH
JUIsl TIMTAHUS TATOBOM HArPY3KH.

2. Kakue u3 HIbKe IPUBEJCHHBIX CUCTEM TITOBOTO 3JIEKTPOCHAOKEHUSI UMEIOT HanOoJbIIIee pacpocTpanenue B Poccun?

A) Cucrema nepeMeHHOT0 TOKa HarpspkeHueM 15 kB vactotoii 16 2/3 ' 1 crcTeMa MOCTOSIHHOTO TOKa HamnpsbkeHuem 1,5 kB.
B) Cucrema mocTosIHHOTO TOKa HampspkeHueM 3,3 KB 1 crcTemMa nmepeMeHHOTo TOKa HalpsbkeHneM 25 kB.

B) CucteMsl mocTossHHOTO TOKa HanpspkeHueM 1,5 u 3,3 kB.

3. Kakue ocHOBHBIE IPEUMYILIECTBA Y CUCTEMBI TOCTOSIHHOTO TOKa HanpspkeHueM 3,3 kB?

A) BO3MOXXHOCTE peKyneparuy JMeKTPUIECKOi IHEpT UM, IPOCTOTA M HA/IEKHOCTH JEKTPOBO30B, OTCYTCTBHE BIMSHUS Ha
JIMHWUY CBSI3M, paBHOMEpHAs 3arpy3ka (a3 mUTaromei ceTu.

B) bonbmioe paccTosiHIE MEXIY TATOBBIMU HOACTAHIIMAMH, HEOOBIIIAs TUIOIMAAb CEYCHUS IIPOBOIOB KOHTAKTHOH CETH,
MIPOCTOTA U HAJICKHOCTD TATOBBIX IOACTaHINI.

B) IlpocToTa 1 HaAEKHOCTH CHCTEMBI BHELITHETO 3JIEKTPOCHAOKEHNUS JKEIEe3HOM JOPOTH.

4. Kakue 0CHOBHBIE IPEUMYIIECTBA Y CUCTEMBI OJTHO(Aa3HOr0 IIEPEMEHHOT0 TOKa HapspkeHneM 25 kB?

A) Bo3MOXHOCTB peKynepanuu MeKTPUIECKON SJHEPT UM, IPOCTOTA U HAJAEKHOCTh NEKTPOBO30B, OTCYTCTBHE BIHUSHUS Ha
JIMHUM CBSI3H, paBHOMEpHAs 3arpy3ka (a3 MUTaloIei CeTH.

B) bonpmoe paccTosiHIe MKy TATOBBIMU TOACTAHIIMAMH, HEOOIBIIAs TUIOIAAb CEUEHHSI TPOBOJOB KOHTAKTHOM CeTH,
MIPOCTOTA U HAJIS)KHOCTD TATOBBIX MOACTAHIINH.

B) IlpocToTa 1 HaAEKHOCTH CHCTEMBI BHELITHETO 3JIEKTPOCHAOKEHNUS JKEINEe3HOM JOPOTH.

! TlpuBoasTcst TUIOBBIE BOMPOCH U 3ajmaHust. OUEHOYHBIE CPEICTBA, NPEAHA3HAUCHHBIE I MPOBENEHHS AaTTECTALMOHHOTO
MEpOIPHUATHS, XpaHIATCs Ha Kadeape B JOCTATOYHOM JUISl IIPOBEAEHHS OLIEHOYHBIX INMPOLEAYp KoJMuecTBe BapuaHTOB. OueHOYHBIE
CpEICTBa MOJUIeKAT aKTyalIW3alldd C YY4eTOM pa3BHTHS HAayKH, OOpa3oBaHUS, KYJIbTYpPbI, SKOHOMHKH, TEXHHKH, TEXHOJOTHH WU
conuanbHON cepbl. OTBETCTBEHHOCTH 32 HEPACIPOCTPAHEHHUE COJIEPIKAHNS OIIEHOYHBIX CPEICTB CPEaH 00yUaIOMMXCsl YHUBEPCUTETA
HECYT 3aBenyromuii kapeapoil 1 mpenoaaBarenb — pa3padOTINK OIIEHOYHBIX CPEJICTB.



5. Ilpu xaxoil cxeme NUTaHUS TSITOBOM HArpy3KH MOTEPU HAMPSKEHUS MUHUMAJbHBL?
A) OTHOCTOpPOHHEE TIMTAHHE.

b) JIBycTOpOoHHEE TUTaHHE.

B) KonconbHOE nIiTanwue.

6. HazoBuTe MeTo/bI pacueTa CHCTEM TATOBOTO AJIEKTPOCHAOKEHUS.

A) MeToz KOppesiiMOHHOTO aHaIn3a rpadyka ABMKEHHS T0E3/10B, METO PErPECCHOHHOTO aHaIn3a rpaduKa ABHKESHHS
M0€37I0B, METOJ] CTATUCTUYECKOTO aHan3a rpaduka ABHKEHHS TT0€3/10B.

b) MeTtoa MUMHUTaIlMOHHOTO MOAETUPOBAHUS, METOl MATEMATHUECKOI0 MOAEIUPOBAHUS, METO] JUHAMUYIECKOM OLIEHKH.

B) Metoz paBHOMEpPHOTO cedeHHs rpadrka JBIKSHUS ITOE310B, METOJ] XapaKTEPHBIX CEUCHUH TpadKka JBIKCHUS TOE3/I0B,
METO/]] HETIPEPBIBHOTO MCCIIEA0BAHNS Ipadrka IBIKCHNUS TTOE3/I0B.

7. Uem omacHEBI YAQJIECHHBIC KOPOTKUE 3aMbIKaHUSA IJIsI CUCTEMBI TATOBOT'O 3J'I€KTpOCHa6)KeHI/I$I?

A) VnaneHHbie KOPOTKHEC 3aMbIKaHUA HC OIMACHBI JJIs1 CUCTEMBI TATOBOT'O 3HeKTpOCHa6)KeHI/I${.

B) Toxk YAAJICHHOTO KOPOTKOI'O 3aMbIKaHUA MaJl U BEJIMKAa BEPOATHOCTL TOT'O, YTO 3allliTa HE cpa60TaeT, TaK KaK TOK KOPOTKOT'O
3aMbIKaHUA HE IPEBBICUT TOK YCTAaBKH.

B) VnaneHnHobie KOPOTKUE 3aMbIKaHU OIMMACHBI TEM, YTO OHU BbI3bIBAIOT JIOJKHOC CpaGaTI:IBaHI/Ie 3allUThI.

8. Kaxoii MeTox pacdera CHCTEMBI TATOBOTO IEKTPOCHAOXKEHNSI Hanboiee ToueH?
A) Meton paBHOMEPHOTO CEUCHUS TpaduKa ABIKSHHS MTOE3I0B.

B) Metox xapakTepHBIX cedeHHH rpadrka ABIKCHHS TIOE3I0B.

B) Meton HenpepbIBHOTO MccieoBaHus Ipadrka IBIKSHUS 1TOE3/0B.

9. Kakue HOpMaTHBEI II0 YPOBHIO HANPSDKEHUSI B KOHTAKTHOM CETH MOCTOSIHHOTO TOKa NMpexbsBIsAioT [IpaBuna TexHuueckoi
Dxkcmyaranuu JKenesusix JJopor?

A) 2 400 -4 000 B.

5) 3000 -3 300 B.

B) 2 700 —4 000 B.

10. Kakre HopMaTHBbI IO YPOBHIO HaNpsKEHHsI B KOHTAKTHOW CETH MEPEMEHHOI0 TOKa MpenbsaBisitoT [IpaBuna TexHuueckon
Dxkcmyaranuu JKene3usix JJopor?

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

11. Kak moxy4uts rpaduku moe3mHoro Toka (QyHKIHS TOKa [oe31a 3aJaHHONH MacChl OT IIPOWICHHOTO MyTH)?

A) B pesynbrare NoCTpOCHUS U pacieTa MTHOBEHHBIX CXEM MPHJIOKEHHS Harpy30K.

b) B pesynbTare TATOBBIX PAcueTOB MIIM SKCTIEPUMEHTAIBHBIX IT0E€3/I0K JMHAMOMETPHUECKOTO BaroHa-1a00paTopHH.

B) Ha 0a3e aHanuTuuecKux 3aBUCUMOCTEH, IPEICTABISIONINX CO00M (QYHKIHMIO TAPaMETPOB ABUKEHHS 3JIEKTPOIIOIBHIKHOTO
cocTaBa OT TUIa MPOQUIIS ITyTH.

12. Kakum 00pa3oM NpOUCXOIUT CTHIKOBAaHHE YYaCTKOB KEJIE3HBIX J0POT, JeKTPU(UIIMPOBAHHBIX cucTeMamu 27,5 kB u
2X25xB?

A) C OMOIIIbIO CTAHIIMH CTHIKOBAHMSI.

b) C nomoI1pio MyHKTOB HapauIeIbHOTO COSANHEHUSL.

B) CreikoBaHME TaKNX Y4aCTKOB HE TpeOyeTcs.

13. Kakue 351eKTpOBO3bI IPUMEHSFOTCS IS TATH MOE30B B cucteme 2X25kB?
A) JIr0651e 31eKTPOBO3HI.

Bb) CneunanbHbIe aeKTPOBO3BI Ha HanpspbkeHue 50 kB.

B) Takwue xe, kak u B cucteme 27,5 kB.

14. Yro npencrasnseT coOOH HAINYHASI IPOITYCKHAs CIOCOOHOCTD JKEJIC3HBIX JOPOT IO YCIOBHSAM 3JIEKTPOCHAOKEHHS?

A) D10 MakcHUMalbHas Macca Moe3/J0B, KOTOPbIE MOT'YT OBITh NMPOITYIIEHBI 0 YYAaCTKY IEKTPUPHUIIUP OBAHHOH XKeJIEe3HOH JOpOTH
[IPU COOTBETCTBUH MAPAMETPOB PaOOTHI CUCTEMBI TATOBOTO AIEKTPOCHAMKEHNUs (HAIIPsSIKEHHE B KOHTAKTHOW CETH, TeMIeparypa
IIPOBOJIOB KOHTAKTHOM CETH, JOMYCTHUMbIE HAarpy3KH CHJIOBOTO 000PYIOBaHUS TATOBBIX MOACTAaHIINN) HOPMATUBHBIM 3HAYCHUSIM.
b) D10 MakcumasbHas Macca IMoe3/10B, KOTOPbIE MOT'YT OBITh IPOIYIIEHBI 110 YYaCTKY 3J1eKTPU(GHUIINPOBAHHO KEJIEe3HOW T0pOru
C MHHUMAaJIBHBIM MEXIO€3JHBIM HHTEPBAJIOM IIPH COOTBETCTBUH MapaMETPOB PabOThI CHCTEMBI TSATOBOTO IEKTPOCHAOKEHHS
(HanpspKeHNE B KOHTAKTHOW CEeTH, TeMIepaTrypa IMPOBOIOB KOHTAKTHOW CETH, TOIYCTHMBIE HArpy3KH CHIIOBOTO 000pYyIOBaHUS
TSTOBBIX MTOJICTAHIINI) HOPMAaTHBHBIM 3HAYEHUSIM.

B) D10 MakcuManbHOE KOJMUYECTBO Map MOe3/10B, KOTOPOE B CYTKH MOXKET OBITh IPOITYIIEHO 110 YYacTKy 3JeKTPH(UIIMPOBAHHON
XKEJIE3HOW JIOPOTH IIPH COOTBETCTBUH NTAPaMETPOB PAOOTHI CUCTEMBI TSATOBOTO MIEKTPOCHAOKEHMS (HANpsDKEHUE B KOHTAKTHOM
CeTH, TeMIlepaTypa MpoBOJIOB KOHTAKTHOM CETH, JOMYCTHMBIE Harpy3KH CHJIOBOTO 00OPY/IOBAHHUS TATOBBIX ITOJICTAHIINE)
HOPMAaTUBHBIM 3HAYCHUSM.

15. Kakas CBsI3b MEXy YPOBHEM HAIPsUKCHHS B KOHTAKTHOM CETH M MaKCHMAaJIbHO-BO3MO)KHOM CKOPOCTHIO
3NIEKTPONO/IBUKHOTO cocTaBa?

A) Hukakoii.

B) Uewm BeIIIIe HanpsHKSHUE, TEM BBIIIE CKOPOCTh U HA00OPOT.

B) Uewm BeIIIIe HanpsHKEHUE, TEM HUKE CKOPOCTh U HA00OPOT.

16. 3aBucsT nm TIOTECPU HANIPAKCHUA B TSATOBOM CETH OT PaCCTOAHUA MEKIAY TATOBBIMU HOJ]CTaHHI/IHMI/I?

A) [a.
b) He3naunrenbHo, 3TOH 3aBUCUMOCTHIO MOXHO TIPEHEOPEYb.
B) Her.




17. 3aBUCAT M IOTEPH HATIPSKEHUS B TSATOBOW CETH OT BEJIMYMHBI TATOBBIX HATPY30K?
A) Na.

b) He3naunrenbHo, 3TOH 3aBUCUMOCTHIO MOXHO TIPEHEOPEYb.

B) Her.

18. 3aBHCAT U MOTEPH HAMPSHKCHUSI B TATOBOM CETH OT KOJIMYESCTBA MOE3I0B B MEKITOJICTAHITUOHHOMN 30HE?
A) Jla.

b) He3nauntenbHO, 3TO# 3aBUCUMOCTBIO MOKHO MTPEHEOPCYb.

B) Her.

19. B kako# TOUKe KOHTAKTHOMU MOJ{BECKH MPOTEKAIOT MAKCUMAIIbHBIC TOKOBbIE HATPY3KU?
A) OK0JI0 TATOBBIX TOACTAHIIHH.

B) B cepennHe MEXIOICTAHIIMOHHBIX 30H.

B) Bo3ie myHKTOB mapayjieIbHOTO COSIUHCHUS.

20. YyacToK KOHTAaKTHOM ceTH, oTaeisitomuil haszy A ot ¢assl B, Ha3piBaeTcs:
A) cTpenka

B) Bo3mymHEI H30MIATOD

B) neiiTpanbHas BcTaBKa

1IK-8.2: Bvinoansem pacuemsi, 6b100p u nposepky obopyoosanusi, | OOydaromuiics 3HaeT: oO0IIee YCTPOHCTBO TATOBBIX
cocmasnsgem cxembl 00BEKMO8 NpU NPOESKMUPOSAHUU CUCmem | TIOJCTAHIUA U CXEMbl MUTAHUS TATOBOM CETH, CHIIOBOE
INEKMPOCHADIICEHUS] obopynoBanue, Ha3HAYCHHUE GbuUIBTP-yCTPOICTB,
KOMITEHCATOPOB PEAKTUBHOW MOIIHOCTH

21. KakoBo Ha3HaueHNE CpeaHel OOMOTKH TPeXOOMOTOYHBIX TIOHI3UTEIBHEIX TpaHcPopmaTopoB 110/35/10 TsaroBEIX
HOACTAHIAI?

A) IMutanue palloOHHON HAarpy3Ku.

b) Ilutanue coOCTBEHHBIX HYX| TSATOBOW ITOJCTAHIINH.

B) Cpenusis oOMoTKa - 3aracHasi.

22. CylecTBYIOT JIU TSTOBBIE TTOJCTAHIIMU MMOCTOSHHOTO TOKA, HE MMEIOIIHE TOHU3UTEIbHBIX TPAHC(POPMATOPOB, & UMEIOIIHE
TOJIBKO TIpeoOpa3oBaresibHbIe TpaHcHOpMAaTOPhI?

A) Ja.

b) Her.

B) Kak npaBuiio, Bce TATOBBIC MOACTAHIIMN MIOCTOSHHOTO TOKA HE HMCIOT MOHU3UTENILHBIX TPAaHC(HOPMATOPOB.

23. Kak onpenenuts k03()HUIUEHT MOITHOCTH?

A) OTHoIIIEHHE TIOTHON AEKTPUIECKOH MOITHOCTH K aKTUBHOH.
B) OTHOomeHE aKTHBHOI AIEKTPHYECKON MOIITHOCTH K TIOJTHOM.
B) OTHo1IEHHE TOTHOI AIEKTPUYECKON MOIITHOCTH K pEaKTHBHOM.

24. Kak onpenenuth KO3QQUIHSHT MOITHOCTH?

A) Kocunyc yria Mexxay BEKTOpaMH TOKa U HAIIPSKEHHUS.
B) Cunyc yrmna Mexxay BeKTOpaMH TOKa U HAIIPSHKCHUS.
B) Tanresc yria Mexay BEKTOpaMH TOKa M HaIPSKEHUSI.

25. 3aBucar au IMOTEPpH HAIPSXKCHUA B TSATOBOM CETH OT PacCTOAHUA MEKAY TATOBBIMU HOI[CTaHIlI/ISIMI/I?

A) Ja.

b) He3naunrenbHo, 3TOW 3aBUCUMOCTBIO MOXKHO TPEHEOPEUb.
B) Her.

26.Kaxkoit TpaHcdopMaTop COCTOUT U3 «0a3MUCHOTO» U «BBICOTHOTO»?
A) OnnodasHslit TpancopmaTop

B) Tpanchopmarop CxoTTa

B) Tpanchopmatop «3Be31a/TpeyrobHUK-11»

I') TpancdopMaTop co cXeMOM «OTKPBITOTO TPEYTOTEHHKA

27. Kaxoii Tpanc(hopMaTop COCTOUT U3 ABYX IOCIIEA0BATENHLHO COCIMHEHHBIX OJHO(A3HBIX
A) Tpancgopmarop Crorra

B) Tparchopmarop «3Be3ma/TpeyroabHUK-11»

B) Tpanchopmarop co cxeMol «OTKPBITOTO TPEYTOIBHHUKA

28. Cxema CKoTTa IPUMEHSETCS:
A) B Poccun
b) B [Tonpmre
B) B SInonun

29. OcHOBHOE Ha3HAYCHHE TTOCTa ceKnoHupoBanus [1C?

A) yMeHblIIEHHE HarpeBa MPOBOIOB KOHTAKTHOM MOJIBECKU

B) ymy4uienue ycnoBuid 3alIATHI OT TOKOB KOPOTKOTO 3aMBIKAHHS

B) nopnepxuBanue HEOOXOAUMOTO YPOBHS HANPSDKCHUS B CEPEIMHE MEKITOCTAHIIMOHHON 30HBI

30. /s npeoOpa3oBaHus OJHOM CHCTEMBI IEPEMEHHOTO TOKa (TIEPBHYHON) B APYTYIO CUCTEMY MIEPEMEHHOTO TOKa (BTOPHYHYIO)




UCTIONB3YIOT
A) BBIIPSIMUTENN

b) uaBepTopbl

B) peakTopsr

I') Tparcdopmaropst

31. Kaxoii Tpanc(hopMaTop COCTOUT U3 IBYX MOCIIEA0BATEIBHO COSANHEHHBIX OJJHO(A3HBIX
A) Tpancgopmarop Crorra

B) Tpaunchopmarop «3Be3ma/TpeyroabHuK-11»

B) Tparchopmarop co cxeMoit «OTKPBITOTO TPEYTOIBHHUKAY

32. LlenecooOpa3HO JH UCIIOIB30BaTh Ha TATOBOH IMOACTAHIINH ITOCTOSTHHOTO Toka Tparcdopmarop TATHXKY-40000/110 ¢
HOMUHAJILHBIMHU HaNPsDKCHUIMHU 00MOTOK 115/38,5/27,5 xB?

A) lla

b) Her

B) Tonbko B cityuae upe3BbIYaiHON CUTyaluu

33. YcnoBusMH BKITIOUCHHUS TPEX(PA3HBIX TpaHC(HOPMATOPOB Ha MAPAIUICITBHYIO paboTy SBISIOTCA:

A) paBEeHCTBO MEPBUYHBIX U BTOPHUYHBIX HAMPSDKCHUH, PABEHCTBO HATPSDKEHUH KOPOTKOTO 3aMbIKAHUSI, OMHAKOBAsS TPYIINa
COCTMHEHHUSI 0OMOTOK, OTJIIMYHE TT0 MOIITHOCTH He Oolee 4eM B 3 pasa

b) paBeHCTBO MEpBUYHBIX HAIPSHKESHHIH, PABEHCTBO HAMPSHKEHUI XOJIOCTOTO X0/a, OIMHAKOBAsI IPYIINa COSTUHEHHS OOMOTOK,
OTIIMYME N0 MOIIHOCTH He OoJiee 4eM B 2 pasa

B) paBeHCTBO NepBUYHBIX ¥ BTOPUYHBIX HANPSKEHHUH, PABEHCTBO HAIIPSKEHHH KOPOTKOTO 3aMbIKaHUs, OJJMHAKOBBII BeC
00MOTOK, OTJIMYHE TI0 MOIIHOCTH He Oosiee ueM B 3 pasa

34. OcHOBHOI 33/1aueii X03HCTBA MEKTPOCHAOKEHHS SBIISIETCS

A) TapaHTHPOBaHHOE YHEProOOECIIeUeHNE CTOPOHHHX MOTpeOUTeNeH

b) rapantupoBaHHOE SHEProodecHedeHUe BOK3AIOB M IPOYNX CTAHIMOHHBIX COOPYKCHUH
B) rapanTHpoBaHHOE YHEPrOOOECIICUCHHE IEPEBO30YHOTO Nporecca

35. B cucreme nepemeHHOro Toka 94 kB ucnone3yoTcs
A) cymMupyomue TpanchopMaTopbl

b) cummerpupytomye TpanchopMaTopbl

B) crmaxuBaronye TpanchopMaTops

TIK-3.3: Aunanusupyem  pabomy cucmemvl mseogozo | OOyJaromuiics 3HaeT: oOmee yCTPOICTBO  CHUCTEM
INEKMPOCHADIHCEHUS 8 HOPMATLHOM U ABAPUUHOM PEANCUMAX TATOBOTO BJIEKTPOCHAOKECHHUS; CXEMbl NMHUTAHUS TSATOBOH
CeTH TIOCTOSIHHOTO M TIEPEMEHHOTO TOKa; OCHOBHBIC
apaMeTphl CHCTEMBI TSTOBOT'O 3JIEKTPOCHAOKEHHS

36.Br10epeTe Hambomee MoITHOE OIpeeNiCHIE MOHATHS «IHEProcOepekeHNe)

a) Peammzanms nNpaBOBBIX, OPraHU3alMOHHBIX, HAYYHBIX, I[POM3BOACTBEHHBIX, TEXHMYECKUX W IKOHOMHYECKHX Mep,
HanpaBJeHHbIX Ha 3((EKTHBHOE UCIIOIb30BaHHE TOIUIMBHO-IHEPIETHYECKUX PECYPCOB UM Ha BOBJICYEHHE B XO3SHCTBEHHBIH
000pOT BO30OHOBIISIEMBIX HCTOUHHKOB YHEPTUU

0) BpIOOp ONTUMANBHOH CTPYKTYpbl JHEPrOHOCUTENCH, T.€. ONTUMAIBHOTO KOJWYECTBEHHOTO COOTHOLICHHS PasIMYHBIX
UCIIONB3yEMbIX BUIOB YHEPTOHOCHTENICH B YCTAHOBKE, Ha Y4acTKe, B IIeXe Ha NPEIIPHATHH, B PETHOHE, OTPACIIH, X03IHCTBE

B) Vcrosp30BaHKe TOIUTMBHO-DHEPTETUUCCKUX PECYPCOB, 00ECIICUNBAIOIICE TOCTIKCHIHE MaKCHMAIIbHOW TPH CYIIECTBYIOLIEM
YPOBHE Pa3BUTHS TEXHUKH M TEXHOJIOTHH d()(HEKTUBHOCTH, C Y4ETOM OIPAaHHYCHHOCTH MX 3allaCOB M COONIOACHHS TpeOOBaHMil

CHUXEHHSI TEXHOTEHHOTO BO3/ICHCTBHS Ha OKPYIKAIOMIYIO CPEAY U APYTUX TpeOoBaHMid 001ecTBa

37. Kakoil u3 HIWXKE TNPHUBEICHHBIX JIOKYMEHTOB pErJIaMeHTHPYET IPUOPUTETHBIC HAlpaBiIeHUsl DPa3BUTHS XO3sHCTBa
AMEeKTPOCHA0KEHNS JKEJIEe3HBIX OPOT Ha OnmKalIme Toabl?

a) DHepreTHyecKkas CTpaTerus KeJIe3HOA0POKHOro TpaHcnopra Ha repuoj 1o 2010 rona u Ha nepenektuBy 1o 2020 roga

0) DHeprerudeckas crparerus Poccun Ha nepuon no 2030rona

B) CTpaTCFI/IH Pa3BUTHUA KCIIC3HOAOPOKHOT'O TPpAaHCIIOPpTa

38. Uro siBimsieTcs mokazaresieM 3GGEKTUBHOCTH Hepeaadyn YHEPTUH ISl CHCTEMBI TATOBOTO 3JIEKTPOCHA0KEHUSL.
a) JlomycTUMBIi IPOIIEHT MOTEPh YHEPTHUH B CETH
6) omycTHMBIH ypOBEHB HANIPSUKEHHSI B KOHTAKTHOW CETH

B) JlomycTrMBIE TOKOBBIE HarPy3KH 3JIEMEHTOB CHCTEMBI 3JIEKTPOCHAOKEHH




39. Kakue naHHbIe HEOOXOIMMBI [UISl OLIEHKH 3JIEKTPONOTPEOICHNUS HA TATOBBIX HOACTAHIUSX CTATUCTUIECKUM METOIOM.

a) ITokazaTenu moe3nHOW pabOTHI M PErpecCCHOHHBIC YpaBHEHHs CBSI3UM Haubojee KOpPEIMpPOBAHHBIX IOKa3aTeNled MOoe3aHOU
paboTHI C TSATOBBIM 3JIEKTPOIOTPEOICHUEM

0) /laHHBIE O HAIMYUK YCTPOWCTB KOMIICHCAIIMN PEAKTUBHOIM MOIIHOCTH U MOBBIMIEHUS KOAQ(HUIIMEHTa MOIIHOCTH

B) CONpOTHBIICHHE HIIEMEHTOB CHCTEMBI TATOBOTO AJIEKTPOCHAOKEHHUS, CXeMa IEeKTPOCHAOKEHHS, TpaduK IBIKEHHUS MTOE3/I0B,

TOKOBBIE XapaKTCPUCTUKNU ABUKCHUSA ITOE30B, Pa3MEPhI I[BI/I)KGHI/IH}

40. B xauecTBe MOKa3aTelsi 5KOHOMUYHOCTH SHEPTONOTPEOIECHHS AT XK. TPAHCHIOPTa UCIUIB3YIOT.
a) Pacxon TomnuBa (37€KTpo3HEPrun) Ha MepeBo3Ky | T rpy3a Ha 1 kM nyTu
6) Pacxon TomimBa (35IEKTPOIHEPTHH) 33 CYTKH

B) Pacxon TomuBa (351€KTpO3HEPruM) Ha JBIDKEHHUE Moe3/1a cpeiHeil Maccsl Ha | kM myTu

6. [Tokaszarenu 3HEprocOepeKeHUS HCIIONB3YIOT TIPH:

a) IUTAaHUPOBAHMH M OIEHKE I(PPEKTHBHOCTH PadOT IO IHEProcOEpeKECHHIO, MPOBEACHUH JHEPTETHUCCKUX OOCIIeIOBaHMHA
NOTpeOHTENICH SHEPropecypcoB; GOPMHPOBAHHI CTATHCTHIECKOH OTYSTHOCTH O () (PEKTHBHOCTH SHEPTOUCIIONIB30BAHUS

0) COCTaBJIEHMH JHEPreTHYECKOTO MaclopTa IHEPrOeMKHX MPEANPHSATHH, MOATOTOBKE KaJpOB, NPOBEACHHUH PEKJIAMHBIX H
nH(pOpPMALMOHHBIX KaMITAaHUH

B) BBIXOJIC TIPEANPUATHI Ha ONTOBBIA PHIHOK AJIEKTPOdHEprur U MouiHoctH (OPOM)}

41 HazoBuTe TpHW HampaBieHHs Meponpusatuii mo sHeprocOepexennto B OAO «Poccuiickne XKemesnpie [doporm (PXK/I)»,
COOTBETCTBYIOIINE CTPYKTYpE OPraHU3ALIH YIIPABICHHUS TOIUIMBHO-YHEPTeTHIECKUMH pecypcamu (TOP)

a) ObecnieueHne (YHKIMOHNPOBAHUS €AWHON CHUCTEMBI YIpaBleHHUs, NpuodpereHus U norpedbieHus TOP; HopmupoBaHue n
aHanu3 TOP; sHeprooOcieioBaHe U MacnopTU3aysi OObEKTOB M TEXHOJIOTHYECKUX POLIECCOB

0) Iloeienue npudbn OAO «PX/I»; npuBieueHHe BHEUIHUX WHBECTOPOB; pa3BUTHE HHQPACTPYKTYpbI (enepanbHbIX
KEJIe3HBIX JIOPOT

B) [loBblllIeHHE MOTHBAIIMK COTPYIHHKOB OT/AECNBHBIX MPEANPUATHN KEJIEe3HBIX JOpor B cepe IHeprocOepekeHHs; pasBUTHE

PaIMOHAIM3aTOPCTBA M U300PETaTEeILCTBA; yyUllieHue coranbaoi chepst OAO «PIK]]»

2.2 TunoBble 3aJaHNS VIS OLIEHKH HABBIKOBOI0 00pa30BaTeILHOI0 pe3yJibTaTa

Kon 1 HanMeHOBaHME MHIMKATOPA JOCTHKEHHS OO6pazoBaresbHBIN pe3ysbTaT
KOMITETEHIINN
1IK-3.3: Ananuzupyem pabomy cucmemvi msa208020 OOyJarontuiicss yMeeT: MPOU3BOJUTH PACUET CUCTEMBI TATOBOTO
INEKMPOCHADIHCEHUS, 8 HOPMATLHOM U ABAPUIIHOM PEAHCUMAX IIEKTPOCHAOKEHHUS, OTIPEIEIIAT IIOTEPH SHEPTHUHN U TAZICHUE
HampsKEHUS B TATOBOH ceTH; pa3pabaThiBaTh MEPONIPHITHS IO
YCHJICHHIO TSITOBOW CETHU; BBIIOJIHSITH TSTOBBIC PACUETHI

BrinoaHuTh pacuer pacyéTr cedeHus M0ABECKU, 3Hasi MAPKUPOBKY U KOJIMYECTBO MPOBOIOB

BBInoaHUTE pacdeT COMPOTUBIICHUS] KOHTAKTHOU MOABECKH, 3HAs MAPKUPOBKY U KOJIMYECTBO IIPOBOJIOB

BrInoaHUTE MPOBEPOYHBIH pacyeT KOHTAKTHOW MOJABECKH MO0 JIOIYCTUMOMY TOKY Harpy3ku

Paccuutarh TOK B KOHTAaKTHOW CETH JJIs 3aJJTAHHOM MTHOBEHHOM CXEMbI Harpy30K

Paccuurtars norepu 3Hepruu B MpoBOAaX KOHTAKTHOM CETH ISl 3a/ITaHHOM MTHOBEHHOM CXEMBbI Harpy30K

HaiiTu nanenue HanpsKeHUs B TATOBOM CETH JJIs 3aJaHHOM MIHOBEHHOM CXeMbl HAarpy30K

BhINONHUTE TArOBBIE pacueTsl ISl 3aIaHHOr0 Y4acTKa, UCI0JIb3ys MPOrpaMMHBIN koMiieke pacuera CTO

HaiiTu pa3nosxeHHBIN TATOBBIA TOK OTHOCUTENBHO PaCYETHOMN TSATOBOM MOACTAHIUY 110 pe3ysibTaTaM TATOBBIX PacueToB
[pemToXuTh MEPOTIPHUSTHS MO YCHUIICHHIO CHCTEMBI TATOBOTO 3JEKTPOCHAOKEHHUS [UIS TPOITYCKA TOE3/10B IMOBBIIICHHON
Macchl JUIsl 33JJaHHOT'O y4acTKa

©CoNoGA~WNE

IIK-3.3:  Ananusupyem  pabomy  cucmemvl msaeogoco | OOydalomuiics BiageeT: METOAWKAMM pacuera, BbIOOpa U
IIEKMPOCHADICEHUS 8 HOPMATLHOM U ABAPUUHOM PENCUMAX MPOBEPKH KOHTAKTHOW TIOJABECKW; CHEIHATH3UPOBAHHBIMHU
porpaMMaMu 110 pacuery CHUCTEMBI TATOBOTO
JIEKTPOCHAOKESHHSI




10.
11.

12.
13.

BEInomHATS pacyeT MpoIyCKHOM CIIOCOOHOCTH 33/IaHHOTO y4yacTKa, UCIIOJIb3Ysl MPOrpaMMHBIH KoMIuleke pacyera CTD
[TpousBecT NMpPOBEPOUYHBIN pacyeT KOHTAKTHOW IOABECKH 33JaHHOTO Y4YacTKa, MCIOJB3Ysl NMPOrPaMMHBIA KOMILIEKC
pacuera CTO

[TpousBecTn pacuer U BEIOOP KOHTAKTHOMW IO/BECKH IO PE3yJIbTaTaM TATOBBIX PAcueToOB

[TpousBecTH pacueT KOHTAKTHOM ITOJIBECKH Ha HarpeB MO 3aJJaHHOMY IpaUKy TOKOB Harpy3Ku

TIK-8.2:

Buinonusiem  pacuemwul, 6vibop u  nposepxy | OOydalomuiics yMeeT: NPOM3BOAUTH pacdeT CUCTEMBI TSTOBOTO

obopydosanus,  cocmaegisiem — cxembl — 00bEKmMo8  Npu | NEKTPOCHAOKEHHS, ONPEAEIATh PACCTOSHUE MEKAY TATOBBIMH
NPOEeKMUpPOBAHUU CUCIEM INEKIMPOCHADICEHUS] MOACTAHIMSIMYA, MOIIHOCTh TATOBBIX IIOJACTAHIMH, HAarpy3Kd

OCHOBHOTO 000pPYyIOBaHHSA TATOBBIX MOACTAHINH; PACCUNTHIBATH
PacxXoJl 3ITEKTPOIHEPTUHI

14. PaccunTarh paccTOSHHE MEXIy TSATOBBIMHU IOJCTAHIMSAMH U BBIMOJHUTh MX PACCTAHOBKY HA 33/IaHHOM Y4acTKe II0
pe3ynbTaTaM TATOBBIX PAacUETOB
15. PaccunTarh Harpy3ky TATOBBIX MOJCTaHLMH AJIsI PEKUMOB: HOPMaJIbHBIN, MOBBINICHHONW WHTEHCHBHOCTH U IOCJE OKHA
IIPY M3BECTHBIX CPEAHUX TOKAaX HArpy3Ku
16. PaccunTaTh TOKM Harpy3KH TSATOBBIX IOJCTAHIUI /IS 3alaHHOW MTHOBEHHOW CXEMBI HArpy30K
17. PaccunTaTh MOLIHOCTH HATPY3KHU TATOBBIX NOACTAHIMH JJIs 3aJaHHOW MIHOBEHHOH CXEMBbI Harpy30K
18. PaccumTaTh pacxoi 3JIEKTPOSHEPrHH, 3aTpayMBaeMblii Ha TPOMYCK II0€3/I0B IO 3aJaHHBIM Y4YacTKy U Tpaduky
JIBMDKCHUSI, UCTIOJIB3YS IPOrPaMMHBIH KoMIutekc pacyera CTD
19. CocTaBuTh BEKTOPHYIO TUarpaMMy Harpy3oK TSATOBOTO TpaHchopMaTopa B cucteme 27.5kB
IIK-8.2: Buvinonwsem  pacuemvl, 6blbop u nposepky | OOydarommiics BiIajeeT: METOAMKAMH pacdera, BBHIOOpa U
obopydosanus,  cocmagiiem — cxembl  00bEKmMo8  npu | TIPOBEPKU TpaHc(opMaTopos; CHELUAIN3UPOBAaHHBIMHU
NPOEKMUPOBAHUU CUCIEM INEKIMPOCHADICEHUS] porpaMMaMH 1o pacuery CHCTEMBI TATOBOTO
IICKTPOCHAOKCHHUS
20. PaccumraTth pacxoj 3JEKTPOIHEPIWH, 3aTPAauMBacMbli HAa MPONMYCK MOE3A0B IO 3aJaHHBIM YYacTKy H Tpaduky
JBUKEHMSI, UCIOJIb3YS IPOrpaMMHBIN KoMIuiekc pacyeta CTD
21. BeiOpatp TpaHchOpMaTOp A TATOBOM NOACTAHINH IO PE3YIbTaTaM TATOBBIX PAacueTOB
22. IlpoBeputh TpaHchopMaTop Ha HarpeB, 3Hask TATOBYIO M PAHOHHYIO HArPY3KY MOJCTAaHIINH
23. IlpousBectn pacder Meponpusatuil nmo ycuiaeHuro CTD 3amaHHOrO ydacTKa, HCIOJIB3YSl MPOTPAMMHBIA KOMILIEKC
pacuera CTD
1IK-3.3: Ananusupyem pabomy cucmemvbi maco8020 OO0yyarouuiicst yMeeT: MpPOU3BOAUTH PACUET CUCTEMBI TATOBOTO
INNEKMPOCHAOIHCEHUS 8 HOPMATLHOM U ABAPUIHOM PEHCUMAX AIIEKTPOCHAOKEHHUS, OTIPEEIIATh TIOTEPH SHEPTHUU U TIaJICHUE
HAaIpsDKEHUS B TSATOBOM CeTH; pa3pabaTbiBaTh MEPONIPUSITHS 110
YCHJICHHIO TSITOBOM CETH; BHINOJHSTH TATOBBIC PACUETHI
24. Paccumrarh JUI1 y4acTKa M 3aJaHHOTO Tpaduka IBIDKCHHS INOTEpH B OOOPYZOBAaHWMH TITOBOM CETH, HCIIONB3YS
porpaMMHbIi komiieke pacueta CTO
25. BBIMOIHATH aHATHU3 MOTEPH AIEKTPOIHEPTHH M0 pe3ynabpTaTaM pacyera CTO
26. BpiOpaTh MeponpusTHs, HAIIPABICHHbIC HA CHW)KEHHE TTOTEPh 3JIEKTPO3HEPIUH B TATOBOU ceTH, 3Has mapameTpsl CTO
3aJ]aHHOT'O Y4acTKa
27. Paccuurath 3aJaHHBIE MEPONPHUITHS, HAIIPABJICHHBIE HA CHI)KEHHE ITOTEPh AJICKTPOIHEPTHH B TATOBOM CETH 3aJaHHOTO
y4acTKa, UCTIONb3Ys MPOorpaMMHBI koMmuieke pacyera CTO
TIK-3.3: Ananusupyem pabomy cucmemvbi maco6020 OOGyuaroniuiicst BajieeT: METOJAMKAMH pacueTra, Bhioopa u
9/1eKMPOCHADICEHUS 8 HOPMATLHOM U ABAPUUHOM PENCUMAX MPOBEPKH KOHTAKTHOM MOJIBECKH; CIIEHATU3UPOBAHHBIMH
NpOrpaMMaMH MO PacueTy CUCTEMBI TITOBOTO
JJICKTPOCHA0KEHUS
28. BBINONHUTH aHAJIHM3 PACXO0/Ia HIIEKTPOIHEPTHH 110 TATOBOM MOJCTAHIINH, 3Has rpad UK ee Harpy3Ku
29. BBINONHMTH aHANW3 pacxojia JJIEKTPOIHEPTHH [0 YYaCTKy OJKEJe3HOW JIOpOru, IIOJyYeHHbIE [0 pe3yJbTaTaM
HMMHTAIIMOHHOT'O MOJIETUPOBAHHUS
30. Omnpenenuts yaenbHBIH Pacxo JIEKTPOIHEPTHH Ha BHINTOJHEHUE MTOE3JHON padoTHI 10 33/laHHOMY YYacTKY, HCTIOJIB3YS

PE3YJbTAThl UMUTALIMOHHOI'O MOJACIUPOBAHUA




2.3.
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13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.

30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45,
46.
47.
48.

[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 500y
Cxema BHEUIHETO AJIEKTPOCHAOKEHUS TATOBBIX IMOACTAHLUUN ISl CUCTEM DJIEKTPUYECKON TATH
MOCTOSIHHOTO ¥ IIEPEMEHHOI0 TOKa
CxeMbl IPUCOEANHEHUS TATOBBIX MOACTAHIUHN K JMHUSIM SJIEKTpoIepesadu
OCOOEHHOCTH CXEM MUTAHMS TATOBOM CETH 0HO(A3HOTO TOKA MPOMBIIUIEHHONW YaCTOTHI
CxeMbl MOJIKIIFOUEHUS TPYIIIbI TATOBBIX MOJCTAHIUNA K JMHUU JJIEKTpornepeaay

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

TOKa
3apyOeKHBIE CUCTEMBI TSATOBOTO JIEKTPOCHAOKEHUS

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

DJeKTpUYECKUe XapaKTEPUCTUKHU 3JIEMEHTOB CUCTEMBbI TATOBOT'O 3JIEKTPOCHAOKEHHUS

TsroBble penbcoBble LN

ConpoTHuBiIEHHE TATOBOM CETH ITOCTOSHHOTO TOKA

ConpoTHuBIEHHE TATOBOM CETH IEPEMEHHOI0 TOKa

Monenb npoTekaHus TOKa 110 PEJIbcaM U 3eMIIe

[TosiHOE cONPOTUBIEHHE OT/IEIbHBIX KOHTYPOB TSTOBOM CETH IEPEMEHHOr0 TOKa

[losHOE pacueTHOE CONPOTUBIIEHUE TATOBOM CETH

CocTaBHOE U KBUBAJICHTHOE MPUBEICHHOE CONPOTUBIICHUE TSITOBOM CETU

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

YMeHbI1eHnEe 0J1yKJaI0UMX TOKOB

3amuTa MoJ3€MHBIX COOPYKEHUM

BnusiHue Toka yTeuku U3 pesbcoB Ha OMOPbI U (PyHAAMEHTHI KOHTaKTHON CETH

KauecTBo 271eKTpUUYECKOI SHEPTUH U €T0 N0KA3aTeIN

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

Bnusinue n3aMeHeHus HanpsHKeHUs! Ha paboTy 3JIEKTPUYECKUX JTJOKOMOTHBOB

KauecTBo 271eKTpUUYECKO SJHEPTUHN U €T0 MOKA3aTEIN

HecummeTpus TOKOB M HaNIpsDKEHUN B CUCTEME AJIEKTPOCHAOKEHUS

3aKOHBI pacIpeIelCHHs] YUCIIa I0E3/10B

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

CpenHue 3Ha4eHUs PACUETHBIX MMOKA3aTeNIel CUCTEMBI TATOBOTO 3JIEKTPOCHAOKEHUS

[IyTu coBepIIEHCTBOBAHUS CUCTEM TATOBOTO 3JIEKTPOCHAOKEHHUS ANEKTPUUECKUX KEJIE3HBIX JIOPOT
BbIHYX1€HHBIE PEKUMBI CUCTEMBI TATOBOTO AJIEKTPOCHA0KEHHUS

[1yT 5KOHOMMHM SIEKTPUUYECKOM SHEPTUU B CUCTEME TATOBOIO AJIEKTPOCHAOKEHHS

[ToTepu 351eKTpUUECKON PHEPTUU B CUCTEME TATOBOTO AJIEKTPOCHAOKEHUS

OO6m1ast CTpyKTypa pacxo/10B AIEKTPUIECKON YIHEPTUU B CUCTEME TATOBOTO JIEKTPOCHAOKCHUS
DKOHOMHUYECKHE PacUeThl CUCTEMBI TATOBOTO AJIEKTPOCHA0KEHUS

[IpomyckHas ciocoOHOCTh y4acTKa >KelIe3HbIX J0POr

Pacyer 5KOHOMHMUYECKOTO CEUEHUSI KOHTAKTHON MOJIBECKH

Br160p THa NOHU3UTENBHOTO TpaHchopMaTopa

Pacyer MOIHOCTH TATOBOM MOJCTAaHIIUU

Br160op BapuaHTa pa3MeleHus TSIroBbIX MOJCTaHIIUM

DJEeKTpUYECKUE pacueThl CHCTEMBI TSTOBOTO 3JIEKTPOCHA0KEHUS

[TpuHIMIIBI, KCXO/IHBIE JAHHBIE U MOPSI0K MPOEKTUPOBAHUSI CUCTEM TSITOBOTO 3JEKTPOCHAOKEHUS
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[TpuHIIMT METOAOB pacyeTa 1Mo 3aJaHHOMY TpadUKy ITBHKECHHS TIOE3/10B

[IpuHIMITBI pacueTa MTHOBEHHBIX CXEM

Mertoapl pacdeTa CHCTEMBI TATOBOTO YJIEKTPOCHAOKESHUSI

HecummeTpus HanpsbKEHUS B CUCTEMAX AJIEKTPOCHAOKEHHS

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

HecummeTpust TOKOB U HaIIPsSHKEHUN B CUCTEME AJICKTPOCHAOKEHUS

[IpuHIIMIT METOZIOB pacyeTa Mo CPEAHUM pasMepaM JIBUKEHUS MOE3I0B

Bompocsl k 3x3ameny
MatemaTtuueckrue MOJENd, MPOrpaMMHbBIE CPEICTBA pacyeTa U MOJAEIUPOBAHUS PabOThl CUCTEMbI
TSATOBOTO AJIEKTPOCHAOKEHUS
[IporpamMHbIe KOMIUIEKCHI 10 pacyeTy OCHOBHBIX napameTpoB CTD na OBM.
PacueT ynciioBBIX XapaKTEPUCTHK MTAPAMETPOB CHCTEM 3JICKTPOCHAOKEHUS
AJTOpUTM CTATUCTUYECKON 00pabOTKH pe3yabTaTOB pacueTa MTHOBEHHBIX CXEM
Cratuctuueckue pacuetsl Ha OBM
[IporpamMma moienu rpaduka ABHKEHUS TOE3/10B
CxeMbl 3aMeIIeHHsT OCHOBHBIX YCTPOMCTB JIEKTPOCHAOKEHHS
Monens B3auMOIEHCTBUS AJIEKTPONOIBUKHOIO COCTaBa U CUCTEMBI TSATOBOTO 3JIEKTPOCHA0KEHUS
MeTton popMupOoBaHUs BEPOSITHOCTHOIO rpaduka qBuxeHus Ha OBM
MopnenupoBanue rpaduka apwkeHus Ha OBM - kak OCHOBa MMHUTAIIMOHHOTO MOJEIHUPOBAHUS
CHCTEM TATOBOTO 3JICKTPOCHAOKEHUS
OcHOBHBIE 3Tallbl pEICHUs 3a/1a4 TATOBOTO AJIeKTpocHa0keHust Ha DBM
3agauu U pemraembie pu oMol IBM B 0051acTH TATOBOTO 3JIEKTPOCHAOKEHUS
Hcnonbs3oBaHue CpeICTB COBPEMEHHOW BbIUMCAUTENbHOM TeXHUKM B CTD snekTpuuecKkux
HKEJIE3HBIX
Yceunenna CTO nis npomycka noe3aoB MOBBIIIEHHOW MacChl U IJIMHBI
Pacuer ToxoB kopoTkoro 3ambikanus (K3)
Pacuyer npomnyckHO# cr1OCOOHOCTH U UMUTALIMOHHON MOJIEIH
MeTtoauka Beioopa obopynoBanus CTD
Pacuer aBapuilHBIX U BBIHYX/IEHHBIX CUCTEM JIEKTPOCHA0KEHNS B UMUTALMOHHONW MOJIENN
Pacyer B KOMIUJIEKCHBIX YnCIaX
Pacuet cuctemsl TAroBOTO 3JEKTPOCHA0KEHUS IEPEMEHHOTO TOKA
Pacuer cucremsl Tarosoro annekrpocHadxenus (CTD) mocTosHHOTO TOKa
DneKkTpudeckuil pacueT Ha 6a3e UMUTALIMOHHOM MoJienn
TAroBbIi pacyeT B UMUTAlMOHHOW MOJIEIIH.
CucteMbl TATOBOTO 3JIEKTPOCHAOXKEHMS JKEJE3HBIX JI0pOr, METPOIOJUTEHOB U JPYTrUX BHJIOB
ANEKTPUYECKOTO TpaHCIIOpTa
CxeMbl OKIIFOUEHUS TPYIIIBI TATOBBIX MOJACTAHIMN K JIMHHUH NIEKTpoNepeaay
Oco0eHHOCTH CXEeM MUTaHUS TATOBOM ceTH 0JHO(A3HOTO TOKA IPOMBIIUIEHHON YaCTOThI
CxeMbl MPUCOEAVHEHHUS TATOBBIX NTOACTAHIUN K JTMHUAM
Cxema BHEUIHETO AJIEKTPOCHAOKEHMSI TATOBBIX IMOACTAHLUN JUIsI CUCTEM HJIEKTPUYECKOW TSru
IIOCTOSIHHOTO U IIEPEMEHHOT0 TOKa
ANeKTponepeaadn
Cucrtema TATOBOTO 3JIEKTPOCHAOXKEHHMS OJHO(A3HOr0 MEPEeMEHHOTo ToKa HampsbkeHuem 25 kB,
gactoto# 50 I'rg
CucTeMbl TATOBOTO 3JIEKTPOCHAOKEHHS KEJIe3HBIX 10pOT
Cucrema TIroBoro 3JeKTpOCHA0KEHHUsI TOCTOSHHOTO TOKa HanpsbkeHuem 3 kB
CTpyKTypa 3J1eKTpOCHA0KEHUS KeIe3HOU JOPOru
TpexnpoBoaHas cuctemMa TArOBOIO ANEKTPOCHAOKEHUS IEPEMEHHOTO TOKa
Tsrosele penbcoBbIe LEN
DneKTpUUecKre XapaKTePUCTUKH 3JIEMEHTOB CUCTEMBI TSTOBOTO 3JIEKTPOCHAOKEHUS
DneKTpocHabKeHHE HETSATOBBIX MOTpeOuTENeit
CucreMsl 31eKTpOCHA0KEHUSI METPOTIOJIUTEHA U APYTUX BUJIOB DJIEKTPHUUECKOT0 TPaHCIOpTa
3apyOekHbIe CHCTEMBI TATOBOTO AJIEKTPOCHA0KEHUS



96. CTpIKOBaHHE YYACTKOB C Pa3IMYHBIM HANPSXKEHUEM B TSATOBOM CETH WM C PA3IMYHBIMUA CUCTEMaMHU
TOKa

97. Cxembl TUTaHUSI KOHTAKTHOM ceTH

98. CompoTuBIieHHE TATOBOM CETH MOCTOSTHHOTO TOKA

99. Bnusinre TOKa YTE€UKH U3 PEIbCOB Ha OMOPHI M PYyHIAMEHThI KOHTAKTHON CETH

100. 3ammra NOA3EeMHBIX COOPYKEHHI

101. Bo3zaeiicTBHe OiyKIAIOLMUX TOKOB HA METANIMYECKHE TOA3EMHBIE COOPYKEHUS

102. CocraBHOE U 3KBUBAJICHTHOE MIPUBEICHHOE CONPOTUBIICHHUE TATOBOW CETH

103. VYMeHbIIeHHE OTYXAAIOMUX TOKOB

104. IlonHOE pacueTHOE CONPOTHUBICHHUE TATOBOW CETH

105. TIlonHOE CONPOTUBIEHUE OTACIBHBIX KOHTYPOB TATOBOM CETH MIEPEMEHHOI0 TOKa

106. Mogens mpoTeKaHUs TOKA 110 PEIbcaM U 3eMJIe

107. ComnpoTHBICHHE TATOBOW CETH MEPEMEHHOTO TOKA

108. KadecTBO 31eKTpUYECKON YHEPrUu. B3anMomelicTBUe CUCTEMBI TATOBOTO JIEKTPOCHAOKCHHS H
ANEKTPUYECKOTO MOABUKHOTO COCTaBa

109. OcobeHHOCTH pekrMa HAIPSHKEHUS CUCTEMBI DJICKTPOCHA0KEHHUS

110. PerynupoBaHue HampsOKEHHS TMPH OMOUIM EMKOCTHOW KOMIIEHCAalluM HHJYKTUBHOM
COCTABJISIFOLIEN CONPOTUBIICHUS

111. PerynupoBaHue HAIPSHKEHUS TIPU MTOMOIIH MOHIDKAIOIIUX TpaHCPOPMATOPOB

112. PerynupoBaHHe HAPSOHKEHUS HA TATOBBIX MOJCTAHIIHIX

113. Hopwmsbl HanpsbKeHUs B TAT0Boi cetu (TpedoBanus [1TI)

114. TlpomyckHas cHOCOOHOCTh y4acTKa MEKII0CTaHIMOHHON 30HbI

115. BuusHue pexxuMa HanpsHKEHUS Ha BpeMs X0/1a Moe3/1a Mo MEPEerony

116. BnwusHUE U3MEHEHUS HANPSDKEHUS HAa padOTy AIIEKTPHUYECKUX JIOKOMOTHBOB

117. BnusHue W3MEHEHUH HampsHKEHHS Ha PadOTy JJIEKTPUUYECKHX JIOKOMOTHBOB U MPOMYCKHYIO
CIOCOOHOCTh Y4acCTKa JKEJIe3HON T0pOTH

118. KauecTBO 31EKTpHUUECKON IHEPTHH U €r0 MoKa3aTeln

3aJaHue s BBIIOJIHEHUS KyPCOBOTO IIPOEKTa

Jlns yyacTka MarucTpajbHOW >KENe3HOM IOoporu, EeKTpU(UUUPYEMOM Ha IMOCTOSHHOM TOKE WIIU
0HO(Aa3HOM NEPEMEHHOM TOKE MPOMBIIUIEHHONH 4YacTOThl, B pPaMKax KypCOBOIO IpPOEKTa HEOOXO0IUMO
BBITIOJTHUTD CIIEAYIOLIEe:

1.1. OnpenenuTs MOUTHOCTD TATOBOM IMOACTAHIIUN.

1.2. IIpoBectu poBepKy BBIOPAHHBIX TATOBBIX TPAHCPOPMATOPOB.

1.3. Paccuntars niomanb ce4eHus IPOBOJOB KOHTAKTHOM CETH Ul IBYX CXEM IUTaHUS.

1.4. IIpoBepuTh BHIOpaHHYIO TUIOMIA/Ib CEUCHUSI MPOBOJIOB KOHTAKTHOMN CETH HA HArpEBaHHUE.

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

1.6. Paccuntarh notepu HanpsKeHUs B TSATOBOM CETH.

1.7. OnpeaenuTs MeperoHHy0 NPOMYCKHYIO CIOCOOHOCTh y4acTKa.

HcxonHble JaHHBIE:

Tum ydactka 10poru — riiaBHBIN XOJ.

Yucno mytei — 2.

[Tpodune myTH pacyeTHOro yyacTka.

Tun penbcos — P75.

Tun moxkomotuBa — 20C6 «CuHapa» isd y4acTKOB MOCTOAHHOro Toka u 20CS5K «Epmak» — mis
Y4aCTKOB IIEPEMEHHOT'0 TOKa.

HavanpHast CKOpOCTh IBHKEHHSI M TEMIIEPATypa HarpeBa:

Juis Tpy30BbIX — 40 xkm/4, 500C;

Ju1st maccakupekux — 0 km/4, 200C.

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

Cxema coeqUHEHHs] KOHTAKTHBIX MOJBECOK MEXJy co00il Ha meperoHe: mapajuieibHas Ha ydacTKax
ITIOCTOSTHHOT'O TOKA M Y3JI0Basl Ha y4acTKaxX MEPEMEHHOI0 TOKA.



-JICTHUU TIEPHUO/
1 MTHTCHCUBHOCTHU

YuacTok CTD

nerokenust, °C
HAMpPaBICHUH, MUH.

HamnpaBJICHHWHW, MUH.
N MECXKIIOC3AHOU MHTCPBAJI B YCTHOM

Tsarosast moacTaHus 3
MomHocTs K.3., MB-A
morpebuteneit, MB-A

Tsarosast nogctanms 1

N MECXKIIOC3AHOU MHTCPBAJI B HCYETHOM

WMHTCHCHUBHOCTH ABW)XXCHUS, U

TpacdopmaTopHas MOIHOCTh PAHOHHBIX
Macca moe3sia B YeTHOM HarpaBiIcHUH, T

Yucno CYTOK B BECCHHE
Macca Ioe3z1a B HCUCTHOM HallpaBJICHUU, T

HpO,HOJ'DKI/ITCJ'ILHOCTI: nepuoaa MOBBIIIEHHOH

MunnMmanbHbL
['py30I0TOK B HeYeTHOM Hampasjienuy, 108 T.xv/km
I'py3010TOK B 4eTHOM HanpapieHun, 108 T.xm/km

Temmeparypa B IEpHO/L TIOBBIIICHHO

MunnMaabHbI

Iensa - HosooGpasiosoe | 2x25 kB | 754,9 | 794,9 | 729 | 7,7 | 205

N
(o]
P
o

6299 | 5846

[EEN
o
[EEN
o
~
N
N

58,8

3. MeTtoauyeckue MaTepuaJbl, onpeaesiiouye NpoueaIypy 1 KpUTepUH OleHUBAHUSA
copMHPOBAHHOCTH KOMIIETEHUMIA TPHU MPOBEAEHUHU MPOMEKYTOYHOM ATTeCTAIUN

KpnTepIm (l)OpMI/IPOBaHI/Iﬂ OLICHOK 110 0TBE€TAM Ha BOINIPOCHI, BLINMMOJHEHHUIO TECTOBBIX 3agaHui

- OIICHKA «OTJIMYHO» BBICTABIIAICTCA OOYYaIOMEMYCs, €CIIM KOJHMYECTBO MPABHIIBHBIX OTBETOB Ha
Borpockl coctaBisieT 100 — 90% ot obmiero o6bEMa 3a1aHHBIX BOIIPOCOB;

- OIICHKAa «XOPOINO0» BBICTABISICTCS OOYYArOMIEMYCsl, €CJIM KOJUYECTBO MPABWIBHBIX OTBETOB Ha
Borpockl — 89 — 76% ot ob1ero o0bEMa 3aJaHHBIX BOIIPOCOB;

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

- OIICHKA «HEYAOBJIETBOPHUTEIBHO» BBICTABIISACTCS OOYJAIOIIEMYCS, €CIM KOJHMYECTBO IMPaBUIIBHBIX
oTBeTOB — MeHee 60% oT o01iero oobEMa 3a1aHHBIX BOIIPOCOB.

Kpurepun ¢popMupoBaHusi OLIEHOK N0 Pe3y/IbTATAM BBINOJIHEHUS 3aaHUH

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

«X0po110/3a4TeH0» — CTaBUTCA 3a padOTY, BHIINOJIHEHHYIO IOJTHOCTHIO, HO IPU HAJIMYUU B HEH He OoJiee
OJTHOM Herpy0oil oIMOKN U OJTHOTO HesloueTa, He 0oJiee TpeX HEeJJOUETOB.

«Y10BJIETBOPUTEIbHO/3aUTEHO» — CTABUTCS 32 PadOTy, €cli 00ydJaroUINiics PaBUIBHO BBITIOJTHHI HE
MeHee 2/3 Bcell paboThl MM IOMYCTUI He OoJiee 0HOM rpyOoii omMOKM U IBYX HEJOYETOB, HE OoJjiee OHOM
rpy0oil u oxHON HerpyOoil ommOku, He Oosee Tpex HEerpyObIX OIIMOOK, OJHOM HEerpyOoOM OIIMOKM M JIBYX
HE/I04ETOB.

«HeynoBJIeTBOPUTE/ILHO/HE 3a4YTEHO» — CTAaBUTCS 3a PadOTy, €CIM YHCIO OMMOOK W HEJ0YEeTOB
MIPEBBICUIIO HOPMY JIJIsl OLICHKH «YIOBJIETBOPUTEIBHOY MU MPABUIILHO BBIMOJIHEHO MeHee 2/3 Bcel paboThl.

Buowl owubok:

- 2pyoOble OwubKU: He3HaAHUe OCHOBHLIX NOHAMUU, NPABUN, HOPM, HEe3HAHUe NPUeMO8 peuleHus 3a0ad;
OWUOKU, NOKA3bIBAIOWUE HENPABUTILHOE NOHUMAHUE YCA08USL NPEOTIONCEHHO20 3A0AHUSL.

- HecpyOvle OWUOKU: HEMOUYHOCIU (HOPMYIUPOBOK, ONPeOeNeHUll, HepPayUOHAIbHbBIUL 6blOOp X00a
peuenus..

- Heoouemvl. HEPAYUOHANbHbIE NpUEeMbl BbINOIHEHUSA 3d0aHUs; OMOeNlbHble NOSPEeULHOCMU 8
dopmynuposke 8v1860008,; HeOPeI’CHOE BbINONHEHUE 3A0AHUSL.

Kpurtepun popmMupoBaHNsi OLIEHOK 110 3ALMTE KyPCOBOIO NIPOEKTA
«OT1am4Ho» (5 6amIoB) — Moay4aoT 00yYaroIMecs,, CAaMOCTOSTEIbHO BBIMOJIHUBIINE U O(OpPMUBIINE
KypCOBYIO pa60Ty B COOTBCTCTBHU C HPCABABIACMBIMU Tpe60BaHI/I5[MI/I, B KOTOPOM OTpaXCHbI BCE




HEOOXOAMMBIC PE3yIbTAaThl MPOBEACHHBIX PAacyeTOB 0e3 apupMETHYECKHX OIMMOOK, CAeNaHbl 000O0IIarone
BBIBOJIBI, @ TAK)KE TPAMOTHO OTBETHUBIIINE HAa BCE BCTPEUHBIC BOMPOCHI MIPETIOIaBaTEIs.

«Xopomo» (4 O6amra) — moaydarOT OOydJaroImUEcs;, CAaMOCTOSTEIIPHO BBHITIOJHUBIINE W O(POPMHUBIINE
KYpCOBYIO pa0OTy B COOTBETCTBUU C TMPEABABISEMBIMH TpPEOOBAHUSMU, B KOTOPOM OTPAXKEHBI BCE
HEOOXOIMMBIC Pe3y/IbTaThl POBEICHHBIX PAcYeTOB, celaHbl 0000IMIatonue BoIBOABL. [Ipy 3TOM IpH OTBETax
Ha BOIIPOCHI MPENoaaBaresst 00ydaroUuniics JOMyCTUI He 0ojiee OfHOW rpy0ol OMMOKHM MM ABYX HETPyOBIX
OLINOOK.

«YI0BJIETBOPUTEJIBHO» (3 Oamia) — moaydaroT OOy4arolluecsi, CaMOCTOSITEIbHO BBIMOJIHHUBIINE U
oopmuBIIIE KYpCOBYIO PabOTy B COOTBETCTBHHU C NMPEIBSBISEMBIMH TPEOOBAHUSIMU, B KOTOPOM OTPa’KECHBI
BCE HEOOXOIUMBIC pPE3yJbTaThl MPOBEICHHBIX PacyeToB, cieilaHbl oboOmaromue BeBOAbL. [Ipu sTOoM mpm
OTBETaxX Ha BOIPOCHI MPENOAaBaTeNsi 00yUaIONIHIACS JOMYCTHII ABE-TPH IPpyObie OMIMOKH WIIH YEThIPE HErpyObIX
OLINOOK.

«HeynoBierBoputeabHo» (0 0amioB) — cTaBUTCSA 3a KypCOBYIO DPaOOTy, €CIM YHUCIO OIMOOK W
HEJI0YETOB MPEBBICUIIO HOPMY JUISI OLICHKU «YIOBJICTBOPUTEIBHO, THOO0 paboTa BBHIIOJHEHA 00yJYaroIIuMCs HE
CaMOCTOSITEITBHO.

Buibl ommbox:

- rpyOBIe: HEYyMEHUE clesiaTh 0000IIArOIINE BHIBOJIbI, OTCYTCTBHE 3HAHUI METOIUK PACYETOB.

- HerpyObIe: HETOYHOCTH B BBIBOAAX, OMIMOKM B TIOCTPOCHHHM CXeM W TpaduKOB, HapylieHUE TpeOOBaHHIA
o opMIICHUS.

Kpurepun ¢popMupoBaHusi OLIEHOK 110 324eTy
«3auTeHo» — CTYIEHT NpuoOpen HEOOXOAMMbIE YMEHHUS W HaBBbIKH, MPOJAEMOHCTPUPOBAT HaBBIK
IPAKTUYECKOI'0 IPUMEHEHUS MOIYUYE€HHBIX 3HAHUH; TOIYCTUI OLIMOKN U HETOYHOCTH.
«He 3a4TeHO0» — CTYIEHT JEMOHCTPUPYET (parMeHTapHbIC 3HAHUS H3y4aeMOro Kypca; OTCYTCTBYIOT
HE00XO0/MMbIE YMEHUS U HaBBIKHU, IOMYIEHbI I'pyOble OLIMOKH.

Kpurtepuu ¢popMupoBaHNis OLIEHOK 10 IK3aMeHY

«OrauuHo» (5 OawioB) — OOydYalOUIMICS JEMOHCTPHPYET 3HAHUE BCEX pas3/eiioB H3ydaeMou
JUCLUIUIMHBL: coJiepaHue 0a30BbIX NOHATHH U (yHIaMEHTAIbHBIX IPOOIeM; YMEHUE U3J1araTh IpOrpaMMHBIH
MaTepuag C JEMOHCTpallMed KOHKpEeTHbIX IpumepoB. CB0OOOJHOE BiaJE€HUE MaTEpUAIOM  JIOJKHO
XapaKTepu30BaThCs JIOTHYECKOH SCHOCThIO M YETKUM BHJIEHHEM IyTel NpUMEHEHHs MOJTy4YEHHBIX 3HaHUH B
MIPaKTUYECKON AESITEIbHOCTH, YMEHUEM CBS3aTh MaTepuai ¢ JPYTUMH OTPACIsIMU 3HAHUS.

«Xopomo» (4 6amna) — o0yJaromuiicss IEMOHCTPUPYET 3HAHHS BCEX Pa3/ieNoB N3y4aeMON JUCHUIUIMHBL:
coJiep;kaHue 0a30BBIX MOHITUNA U (yHIAMEHTAJIBHBIX MPoOJeM; MpruoOpesl HEOOXOAUMbIE YMEHHUS U HaBBIKH,
OCBOMJI BOIIPOCHI NMPAKTHUECKOTO MPUMEHEHHUS MOJIyUYE€HHBIX 3HAaHUH, He JOMYCTHJI (PaKTUYECKUX OMIMOOK MpU
OTBETE, JOCTATOYHO IIOCJIENOBATEIbHO M JIOTUYHO H3JIaraeT TEOPEeTUYECKU MaTepuain, IOMycKas JHUIIb
HE3HAUUTEJIbHbIE HApyLIEHHs MOCJIEI0BAaTEIbHOCTH M3JI0KEHUS U HEKOTOpble HETOYHOCTU. Takum oOpazom
JaHHasl OLIEHKAa BBICTABIISIETCS 32 PABUJIbHBIN, HO HEJOCTATOYHO IOJIHBII OTBET.

«YnoBieTBopuTeibHO» (3 Oamna) — oOywaromuiics IEMOHCTPUPYET 3HAHHWE OCHOBHBIX Da3JelioB
MpPOrpaMMbl M3Y4aeMOro Kypca: ero 0a30BbIX MOHATUH M (yHIaMEHTaIbHbIX IpobieM. OJIHAKO 3HaHHE
OCHOBHBIX INpPOOJIEM Kypca HE MOJKPEIUISIOTCS KOHKPETHBIMHM MPAKTUYECKUMHU IpUMEpaMH, HE IMOJHOCTBIO
packpbITa CYIIHOCTH BOIIPOCOB, OTBET HEIOCTATOYHO JIOTMYEH M HE BCErja IOCIEeA0BaTENEH, JOMYIICHbI
OLIMOKHU U HETOYHOCTH.

«HeynoBiersopureabHo» (0 OamioB) — BBICTAaBISETCS B TOM cliyyae, Korja oOydaromuiics
JIEMOHCTPHUPYET (pparMeHTapHble 3HAHHMSI OCHOBHBIX PAa3/IeOB MPOTPaMMBbl U3y4aeMOro Kypca: ero 0a3oBbIX
MOHATHNA ©  (YyHIAMEHTAIBHBIX TpoOJeM. VY 9K3aMEHyeMOro cja0o BBhIpaKE€Ha CIIOCOOHOCTh K
CaMOCTOSITEIbHOMY ~aHAJIWTUYECKOMY MBIIIJICHUIO, HUMEIOTCS 3aTPyIHEHHs B HU3JIOKEHMH Marepuana,
OTCYTCTBYIOT HEOOXOUMBIC YMEHUS M HaBBIKH, TOMYIIEHBI TPYObIe OIMMOKH U HE3HAHWE TEPMHUHOJIOTHUH, OTKa3
OTBEYATh Ha JIOMOJHUTENIbHBIE BONPOCHI, 3HAHHWE KOTOPHIX HEOOXOAMMO JUIS TOJIYYEHHS IOJO0KHUTEIbHOM
OLIEHKH.



