OOHJA OIIEHOYHBIX CPEJACTB 11O JUCHUIIJIMHE
[IPUEM 2019 r.
OOPMA OBYUEHM I ounag

T)Jll)l\"l'[)(}.’)ll(!l?rC’l'H‘ICCK‘HC CHCTEMBI H CCTH

Hampasnenue noaroropku | 13.04.02 SneKTpo3HepreTHKa H 3JIEKTPOTEXHUKA B B
ObpazoBatenbhas nporpamma | “Electric Power Generation and Transportation” (ITpoM3BOACTBO M TPaHCTIOPTHPOBKA JJIEKTPHYECKON SHEPTHH)

Crnenuammzanus | “Electric Power Generation and Transportation” (IIpon3BoacTBO U TpaHCMOPTUPOBKA MIEKTPUYECKOH 3HEPIUH)
YpoBeHb 00pazoBanus | BICLIEE 00pa3oBaHKUE — MArucTpaTypa

Kypc | 1 | cemectp | 1

Tpy1oeMKOCTh B KpeauTax - 6
(3a4CTHBIX eIHHUITAX )

U.o. zaBeayromiero xadeapoii -

pyxoBoauTesss OD3 Ha mpaBax
Kadeapsl
PykoBoautens OOII

IIpenonasarens

f) Wpamryrenko A.C.

| Paxmarymiun U.A.

% v ®uke H.IL.

2020 r.




1. Pouab AUCHUIUIHHBI «DJIEKTPOIHEPreTHYEeCKHe CUCTEMbI M ceTH» B (POPMHPOBAHNU KOMIIETEHIHII BHINYCKHUKA:

DJ1eMeHT = =
. HMHauKaTOpPhI K0CTHKEHHsI KOMIeTeHIHii CocrapJsionye pe3yJbTATOB 0CBOCHHs (1eCKPHNTOPHI KOMIIETeHIH )
o0pa3oBaTeIbHOMI Kog
HaumenoBanue
NPOrpaMMbl CemecTp | KOMIETeHIHU KOMITETEHIIH Ko HaunmeHoBaHue
(IMCHUNINHA, . HMHIMKATOPA Kog HaumenoBanue
HHAMKATOPA
npakrtuka, F’HA) JIOCTHIKEHHU S
Crioco6en OIIK(Y)-1.3B1 Buazeet onbIToM (hopMann3aniy pelIeHUs HCCIeI0BaTeIbCKUX 3a1ad
hopMynHpoBaTh LEU U
33129 UCCIIEOBAHHS DopMynupyeT KpUTepHU
8 A ? PMYTHPYCT KPHTCD ‘YMeeT BEIOpATh WM CO31aTh KPUTEPUH OLIEHKH IPUHAMAEMBIX
OIIK(Y)-1 BBISIBIISITH IPHOPHUTETHI N.OIIK(Y)-1.3 OLICHKH IPHHATHIX OIIK(Y)-1.3V1 P~
pelenus 3aaa4, peLeHunit p
BEIOHpATh KPUTEPHH
3HaeT MeTO/Ib! U IPUHIIHUIIBI BBIOOPA U CO3aHUs KPUTEPHEB OLICHKU
OLECHKH OITK(Y)-1.331 ut p H“ P it purep it
MPUHUMAEMBbIX PeIIeHHI
paboTEI ¢ JOKyMeHTanuel, CTaHAapTaMu, TaTeHTaMHU U IPYTHMH
MK(Y)-2.1B1 HUCTOYHHMKAMH OTEYECTBEHHOM U 3apyOeKHOI HAyUYHO- TEXHUYECKOI
Crioco0eH npoBOAUTH uH(popMaLK
IKCIIEPTHU3BI = = =
. eanr:iraeMHX CTauii BeIeHUs IPOSKTHEIX pabOT M3IENNi, yCTPOHCTB, 00BEKTOB,
HpOCKTHO IPOEKTUPYET CHCTEM U COCTaBa MPOEKTHOH JOKyMEHTAallUH, UCIIONB30BaTh
MK(Y)-2 KSHC TODCKIX N.IIK(Y)-2.1 JIIEKTPUYECKHE CETH MK(Y)-2.1V1 HOPMAaTHBHbIE JOKYMEHTBI, PErJIAMEHTUPYIONIHE IPOEKTHbIE
eme];{plzgn ﬁosmx 9HEPTOCHCTEM. pa3pabOTKH U3/1eNii, yCTPOICTB, 0OBEKTOB, CHCTEM
P 9IIEKTPOTEXHUYIECKOTO U DIEKTPOIHEPreTHUESCKOT0 Ha3HAUCHUSI
TEXHOJIOTHIECKHX
PEICHHH TIK(Y)-2.131 cTa Wil BeIeHHs IPOEKTHBIX PabOT U3JIENHH, YCTPOUCTB, 0OBEKTOB,
’ CHCTEM U COCTaBa MPOEKTHOH JOKyMEHTallu:
DIeKTpOIHEePreTHIECcKe 1
CHCTEMBI H CEeTH MaTeMaTHYeCKOTo M (PU3MIECKOTO MOIEIHPOBAHHS PEXKUMOB,
CriocoGeH yrpasisTs IK(Y)-3.1B1 MIPOIIECCOB, COCTOSTHUIT 0OBEKTOB AIIEKTPOIHEPIeTHKU U
nepenaveii u aHATH3MPYeT U SJICKTPOTEXHUKH
pacripesieNieHneM paccUHTHIBaeT MIPUMEHSITh METO/BI MATEMAaTHYECKOTO aHAIH3a IPH IPOBEICHUI
MK(Y)-3 JNEKTPUYECKON SHEPTUH N.IIK(Y)-3.1 rapameTpbl U PEKUMBI MK(Y)-3.1Y1 HaY4YHBIX UCCIICIOBAHUN M PEILICHUH TPUKIIATHBIX 3324 B
no JNIEKTPOIHEPTETHYECKUX npodeccuonanbHoOi chepe
JIEKTPOIHEPTETHIECKIM CHCTEM U ceTei
CHCTEMAM U CETSIM TIK(Y)-3.131 OCHOBHBIX ITOHSTHI U COIEpKaHNE KJIACCHIECKUX PA3IIeNIOB BEICIIEH
’ MaTEeMaTHKH
Crioco6eH ocBanBaTh MIPOSKTUPOBAHHSI OOBEKTOB 3JIEKTPOIHEPTETUKH (IICKTPHUCSCKHX
HOBOE TIK(Y)-7.1B1 CTaHIMH{ U TIOJICTAHIINIT; CXEM JIEKTPOCHA0KEHUS TOPOJIOB 1
3JIEKTPOIHEPreTUIECKOE ’ TPEANIPUATHIA, SNEKTPOIHEPTETHUECKUX ceTeil M cucTeM, perneifHoi
1 9JIEKTPOTEXHUUYECKOE Bribupaer HOBOE 3aIIHTHl X ABTOMATHKH, 3JIEKTPOOOOPYIOBAHHS BEICOKOTO HATIPSKEHUSI)
o0opyioBaHue; 3JIEKTPOo0OOPyI0BaHHE YUUTBIBATH YKOJOTHYECKHE (PaKTOPBI BO3ACHCTBUS 0OBEKTOB
TK(Y)-7 MPOBEPATH TEXHUYECKOE WLITK(Y)-7.1 JUIsl yTIpaBJIEHUS! MK (Y)-7.1V1 9JIEKTPOIHEPTETHKH Ha OKPYXKAIOLIYIO CPEIy M 00CTY)KUBAIOIIHIA
COCTOSTHHE ¥ OCTATOUYHBII ’ ' TIPOU3BOJICTBOM M TIepcoHal B MPOSKTHBIX pa3paboTkax
pecype obopyAoBaHHs 1 TPaHCTIOPTHPOBKOI TEXHUYECKUX YCIOBUI MPOEKTHBIX Pa3padOTOK 00BHEKTOB
OpraHH30BBIBATH SJICKTPUYECKOH SHEPIUu 9JIEKTPOIHEPTETHKH (DIEKTPHICCKUX CTAHIMH U MOJCTAHINN; CXeM
IPOQUIAKTHYECKHIT IK(Y)-7.131 3NIEKTPOCHA0XKEHHUSI TOPOJOB U HPENPUSITHH, DIEKTPOIHEPTeTUIECKUX
OCMOTp H TCKYLIHH ceTeil U cucTeM, peNieiiHO 3alInuThl U aBTOMATHKH,
PCMOHT. 3JIEKTPO0OOPYAOBaHHS BBICOKOTO HAIPSKEHHS)




2. IMToxka3zaTeau U MeTOALI OLICHUBAHUS

ILtanupyemble pe3yJbTaTbl 00y4YeHHs N0 JUCUHILIHHE

Kon HaunmeHnoBanue

Koa unaukaropa
J0CTHKEHH S
KOHTPOJIMpPYeMoii
KOMIIEeTeHIMH (MU ee YaCTH)

HaunmeHoBanue pa3aea TMCHUITHHBI

MeTonb!l OlleHHBAHUS
(oLeHOYHbIE MEPONPUATHS)

Paznen 1. OCHOBHBIE MTOJIOKEHISI Kypca.

Pasgen 2. Mozenu 2i1eMEHTOB
ANEKTPOIHEPTETHYCCKUX CHCTEM.

OTuét o nmabopaTopHoii pabote
3amura ot4éTra M0 TabOpaTOPHOI

. pabote
IIpuMeHATh HHXXEHEPHBIEC 3HAHUSI, COBPEMEHHBIE Paznen 3. PacuéTsl ycTaHOBUBIIMXCS TeCTHDOBAHME
METOJIbI 1 HHCTPYMEHTHI HHKECHEPHOU PEXUMOB 3IEKTPHUYECKUX CeTeH. P
N . Pemrenne u 3amura npakTHYECKUX
P11 JIESATENIBHOCTH JUIsl PELICHUS 3a/1a4 pacuéra u N.OIK(Y)-1.3 Paznen 4. banancel MomHocTe U saxau
aHaJIN3a PEKUMOB 91EKMPOIHEPLEMULECKUX perynupoBaHHe HalpsDKEHUs.
9 IlosicHuTenbHAs 3aIUCKa K
cucmem u cemeu. Paspen 5. Ilorepu MOIIHOCTY U
. KypCOBOMY HPOEKTY
IIEKTPUUECKOH SHEPTHUH.
3amuTa KypcoBOTO MPOCKTa
Pa3nen 6. Ananu3z u npoekTUpOBaHUE
o OK3aMeH
IIEKTPUUECKHUX CeTEH.
Pazgen 1. OcHOBHBIE MONOXKEHUS Kypca. N o
OTuét mo mabopaTopHoii pabote
Pasnen 2. Monenu 371€eMEHTOB . .
3amuTa oT4éTa MO JIAOOPATOPHOH
JIEKTPOIHEPTETUIECKUX CUCTEM. aGote
Pa3znen 3. Pacuérbl ycTaHOBUBILIUXCS P
N TectupoBanue
PaccunThIBaTh U IPOCKTUPOBATH 1eKMpUyecKue DOIIMOB HJICKTPHHCCIIX CCTCH, Pemrenne u 3ammura npakTHYECKUX
P2 p P P N.IIK(Y)-2.1 Pasgen 4. bamancel MoLIHOCTEH U p
cemu. 3a1a4
perynupoBaHHe HaNpsDKEHUS.
IlosicHuTenbHAS 3aIIUCKA K
Paznen 5. [ToTepu MouHOCTH U
. KYpCOBOMY IIPOEKTY
NEKTPUYIECKON SHEPTHH.
3ammra KypcoBOTo MpOeKTa
Paznen 6. Aanu3s u npoekTupoBaHue
o OK3aMeH
IEKTPUUECKHUX CEeTEeH.
Otuét mo nmabopaTopHoii pabote
Pa3znen 3. Pacu€rbl ycTaHOBUBIIUXCSI 3amura ot4éra Mo 1abopaTOPHOI
[IpuMeHATH COBpEMEHHBIE METOBI U PEXMMOB IIEKTPUUECKUX CETEH. pabore
HHCTPYMEHTHI IPAKTUYECKON HHKEHEPHOI Paznen 4. banancel MommHocTeHl 1 TectupoBanue
PII3 JIeSITeIbHOCTH IIPU TIIAHUPOBAHUU U IIPOBEICHUH VLITK(Y)-3.1 peryiupoBaHye HalpsHKEHUs. Pemenne u 3amura npakTHUECKUX
BBIYUCITUTEIBHOTO KCIIEPUMEHTA JJIst ’ ' Paznen 5. [loTepu MoutHOCTH U 3a7a4
OTIpe/IeNIeHHs TapaMeTPOB B XapaKTePUCTHK ANEKTPUUIECKON SHEPTHH. [NosicHuTEeTBHAS 3aMTHCKA K
INEKMPOIHEP2eMUUECKUX CUCIeM U cemell. Paznen 6. AHanM3 1 IPOEKTHPOBaHHE KYpCOBOMY MIPOEKTY
IIEKTPUUYECKHUX CETeH. 3amuTa KypcoBOTO MPOEKTa
Ok3aMeH
PIL 4 BreimonHATe 00pab0TKy M aHAJIM3 TaHHBIX, LITK(Y)-7.1 Paznmen 3. PacuéThl yCTaHOBUBIIUXCSI Otuér o maboparopHoit pabore

TMMOJTYYCHHBIX IMPH UCCIIEAOBAHUAX PCKHUMOB

PEXKUMOB BJICKTPUICCKUX CEeTeH.

3anmura otyéra Mo 1abopaTOPHOI




9/1eKMPOIHEP2EMULECKUX CUCEM U cemell. Paznen 4. banancel MoIHOCTEN 1 pabote
perynupoBaHHe HalpsDKEHUS. TectupoBanue
Paspen 5. Ilorepu MOIIHOCTY U Pewenue u 3amura NpakTUYECKUX
INEKTPUUYECKON SHEPTUH. 3a1a4
Paznen 6. AHanu3 U IpoeKTUPOBaHHE ITosicHuTeNBHAS 3aNUCKa K
ANEKTPUUYECKHUX CceTeil. KypCOBOMY IPOEKTY
3amuTa KypcoBOTO IMPOEKTa
Ok3ameH

3. lIkaja oueHuBaHUA
[lopsox opraHu3aly OLEHUBAHUS PE3YJbTATOB OOYUYEHHS B YHUBEPCUTETE PErVIAMEHTUPYETCS OTIENbHBIM JIOKAJbHBIM HOPMATHBHBIM aKTOM —
«Cucrema OLICHUBaHUS pe3yIbTaTOB 00ydyeHus: B TOMCKOM MOJIMTEXHUYECKOM yHHBepcuTeTe (Cuctema oLeHUBaHMs)» (B IEHCTBYIOIIEH pedakiun).
Hcnonp3yercst OambHO-PEUTHHIOBasE CHCTEMa OIICHWBAaHUS pe3yabTaToB oOyudeHus. MToroBas omeHka (TpaAWIMOHHAS W JIMTEpHAs) MO BHUAAM
yueOHoil nesrenbHOcTH (M3ydenue naucuummd, YMUPC, HHPC, kypcoBoe NpOeKTHpOBAaHHE, IMPAKTHKH) OIpeessseTcss CyMMOH Oa/uioB IO
pe3yJibTaTaM TEKYIIEro KOHTPOJIS U IPOMEXYTOUYHOM arTecTaluy (UTOroBast peiTUHroBas oleHka - MakcumyM 100 OamioB).

PacnpeﬂeﬂeHHe OCHOBHBIX H AOIOJHHUTCIBHBIX 0annoB 3a OLCHOYHBIC MCEPOIIPHUATUA TCKYLICITO KOHTPOJIA U HpOMe)KYTOIIHOI;'I arrecrauun
YCTAHABJIMBACTCA KAJICHAAPHBIM peﬁTHHF'HHaHOM AUCHUITIIMHBI.

PCKOMGH)IyeMaH mKaJia JJ1d OTACIbHBIX OIICHOYHBIX MepOHpI/ISITI/Iﬁ BXOOHOI'O U TCKYLICT'O KOHTPOJIA

% BBINOJHEHUS CooTBeTCTBHE
3aJaHUusA Tpaﬂl/llll/IOHHOﬁ OLIEHKe Or[pe)]e.neﬂue OlleHKH

90%+100% «OTIYHOY OTnMyHOE NOHMMAHKE MIPEIMETa, BCECTOPOHHUE 3HAHMSI, OTJIMYHBIE YMEHUS U BJIAJIEHUE ONBITOM INPAKTHYECKOH 1E€STENbHOCTH,
HEO0XOIUMBIC Pe3yIbTAThl 00yIeHUs chOPMUPOBAHEI, HX KAYECTBO OIICHEHO KOJMYECTBOM 0aJUIOB, OJIH3KHUM K MAKCHMAIIEHOMY

70% - 89% «Xopomoy» JlocTaTouHO MOJTHOE TIOHUMAaHUE MIPEeIMETa, XOPOIIe 3HAHKSI, YMEHUS U OIBIT IPAKTHIECKOH JeITEITbHOCTH, HEOOXOAUMEBIEC PE3YIIbTaThI
00yueHHs c(hOPMUPOBAHBL, KAYECTBO HU OJHOTO U3 HUX HE OIICHCHO MHHUMAIIEHBIM KOJMIECTBOM OalioB

55% - 69% «Y OBIL» [Tpuemnemoe MoHUMaHKE MTPEAMETA, YIOBIETBOPUTEIbHBIE 3HAHHS, YMEHUSI U OIBIT IPAKTHYECKOW e TEIbHOCTH, HEOOXOJMMbIE PE3yJIbTaThl
00y4eHus chopMHUPOBaHbBI, KAYECTBO HEKOTOPHIX U3 HUX OIIEHEHO MUHUMAJIHHBIM KOJIMYECTBOM OaJIJIOB

0% - 54% «Heynosn.» Pe3ynbpTarhl 00ydeHUs] HE COOTBETCTBYIOT MUHUMAJILHO JIOCTATOYHBIM TPEOOBaHUSIM




[IIxana 1151 OLIEHOYHBIX MEPONPHUITHI 3K3aMEHA

% BBINIOJIHEHUS JK3aMeH, CooTBeTcTBHE
3a/IaHMii IK3aMeHa 0asn TPaJMIHOHHON OLleHKe Onpeneaenne onemicn

90%+100% 18+20 «OTIMIHO» OTnnYHOE MOHNMAaHHE IPEIMETa, BCECTOPOHHUE 3HAHMS, OTIMIHBIC YMEHHUS U BIIAICHHE OIIBITOM IIPAKTHYECKOH AEATEIbHOCTH,
HE0OXO0IMMBIC Pe3yJIbTaThl 00yYeHUs CHOPMHUPOBAHBI, HX KAYECTBO OIICHCHO KOJUYECTBOM OAJIOB, OJM3KHUM K MAaKCUMAIBHOMY

70% - 89% 1417 «Xopo1Io» JlocTaTouHO MOJTHOE MOHMMAaHUE MIPEIMETa, XOPOIINE 3HAHKS, YMEHUS U OIBIT MPAKTUICCKON eI TETbHOCTH, HEOOXOMMEBIC
pe3yabTaThl 00ydeHHs C(OPMHUPOBAHBL, KAYECTBO HU OJHOTO M3 HUX HE OIICHEHO MIHAMAIEHBIM KOJIMIECTBOM 0OAJLUIOB

55% - 69% 11+13 «Y IOBIL» [MpuemiieMoe MOHUMAHKE TPEAMETA, YIOBICTBOPUTEIBHBIC 3HAHUS, YMEHUS U OTBIT MPAKTUICCKOM NEeSITeIbHOCTH, HEOOXOMMBIC
[pe3yIbTaThl 00yUeHHS CHOPMHUPOBAHBI, KAYECTBO HEKOTOPBIX M3 HUX OIIEHCHO MHHAMAIILHBIM KOJUYECTBOM OaJlsIOB

0% - 54% 0+10 «HeynoBi.» Pe3ynbpTaThl 00ydeHHUs] HE COOTBETCTBYIOT MUHUMAJIBHO JOCTATOYHBIM TPeOOBAHHIM

4. TlepeyeHb TUNOBBIX 3aJaHUI

Oueﬂoqnue MEpPONpPUATHS HpHMepbl THIIOBBIX KOHTPOJIbHBIX 3a1aHui
1. OTtuét mo mabopaTopHoii pabote Tewmsl mabopaTopHBIX PadoOT:
1.  DopMHpPOBaHHE UCXOMHBIX JAHHBIX M CO3aHUE PACUETHBIX MOJIENIEH painalbHON U KOJIBIEBOH SIEKTPUIECKUX
ceTen.

2. Co3pmanme nn¢poBhIX MOJENCH paguanbHON M KOJIBIEBOH SJIEKTPUUECKUX CETEH B TPOrPaMMHOM KOMILIEKCE
«RastrWin3». Pac4ér pe>xuMOB MakCUMaJIbHBIX HAPY30K M CEPHH PEMOHTHBIX PEXXUMOB, BEIOOP MEPONIPUATHH 110
PETYJIMPOBAHUIO HAIPSDKCHHMS.

3. Pacu€r pexxnMa MUHMMAJIBHBIX HArpy30K B paJlMalibHOM U 3aMKHYTOH anekTpuueckux cetsx 110-220 kB, Bbibop
MEPONPHUATUH 10 PETYINPOBAHUIO HAIPSKEHUS U CHIDKEHHUIO TOTEPh MOIIHOCTH.

4. TlpuMmeHeHHE KOMIIEHCHPYIOIIUX YCTPOHCTB KaK CPEJCTB PEryIMpOBaHUs KOAPPUIIHEHTa MOIIHOCTH 1

HanpsHKEHUsI.
2. 3ammra ortuéra mo JsabopatopHOoit | IIpumepsl BOmpocoB:
pabote 1. Kakwue ¢akTopsl ONpenensoT MaKCUMAIBHO JOITyCTUMYIO TEMIIEpaTypy HarpeBaHus MPOBOOB U Kabeneit?

2. Kak mpoBepsoT MpoBo/ia 1Mo J0MyCTUMOMY HarpeBy?

3. laiiTe onpeieieHus U MOSICHUTE C TIOMOIIBI0 BEKTOPHOM AMArpaMMBbl TIOHSATHSI HaICHUS K IOTEPH HAMPSHKEHUSI HA
YYaCTKE CETH.

[IpuBenuTe MpUMeEpHl BEKTOPHBIX JHATPAMM HANPSKCHUH U TOKOB HA YYaCTKE CETH MPH PA3IMYHBIX HATPY3KaX.
Kak onpenensiercs majieHre HaNpsDKESHUS B CETH?

Kak onpenennuts mapameTpsl CXeMbI 3aMEIICHUS TpaHc(hopMaTopa Mo ero KaTaloXKHBIM TaHHBIM?

7. Cxema 3amenieHus TpaicopmaTopa: KakuM (HH3UIESCKUM SIBJICHHSIM COOTBETCTBYIOT €€ 3JIEMEHTHI?

o ok

3. TectupoBanue IIpumepsl TECTOBBIX BOIIPOCOB:

1. 3ananue Ha BbIOOP €IUHCTBEHHOI'0 OTBETA

Kak Ha3wpiBaeTCs 31€KTPOyCTaHOBKA, peAHA3HAUYCHHAS 1)1 TPUEMa, TPeo0pa30BaHUs U pacTIpeaeTICHIS
AIEKTPOIHEPruu?

1) ojekrpuueckas ceTh




O1ueHoYHbIE MEpPONPUATHS

l'[puMele THIIOBBIX KOHTPOJIbHBIX 3agaHmi

2) mojCTaHIMs

3) pacmpenenUTenbHOE YCTPOHCTBO

4) J21

2. 3aganue Ha BHIOOP MHOKeCTBEHHBIX OTBETOB

Kak mapkupyertcst TpéxdaszHplii TpEXOOMOTOYHBIH TpaHC(HOPMATOP C YCTPOHCTBOM PEryIHMPOBAHHMS IO/ HArPY3KOit?
1) THTH - 40000/110

2) TMTJIH -40/110

3) THATH - 40/110

4) TTIH - 40000/110

3. 3aganue Ha yCTaHOBJIEHHE COOTBETCTBHA

VCTaHOBUTE COOTBETCTBHE MEKIY Pa3IMIHBIMHM BHIAMH TIOTEPH MOIIHOCTH B 3JEMEHTAX SJICKTPHUECKON CETH |
paC‘IéTHLIMI/I BBIpAXKCHUAMU.

1) mnoTepu aKTUBHON MOIIHOCTH B OOMOTKaX JBYXOOMOTOYHOTO TpaHC(hOopMaTopa

2) 1moTepH peaKTHMBHOW MOIIHOCTH B 0OMOTKAaX JBYXOOMOTOYHOTO TpaHc(hopMaTopa

3) noTepu aKTMBHOU MOIIHOCTH B TMHUH

4) TOTepH PeaKTUBHOU MOIIHOCTHU B JIHHUH

BapuaHTb! OTBETOB:

) —12

) —5XT

3 AP, ——

4) _ZT

5 — I




O1ueHoYHbIE MEpPONPUATHS

l'[puMele THIIOBBIX KOHTPOJIbHBIX 3agaHmi

S 2
KR
4. 3anaHue HA YCTAHOBJIEHHE MOC/EA0BATEILHOCTH

YcTaHoBUTE IOCIEAOBATEILHOCTH pacqéTa peKrMa JIDII nmo u3BeCTHBIM TOKY W HAIIPSKCHUIO B KOHIC CXCMBbI
3aMCIICHUA.

L U

Yipg 12 12 U

I

I ‘I by leo) == P
2 I 2

BapI/IaHTBI OTBCTOB:

1) omnpenencHue TOKa B MPOAOILHONH BETBU l 12 = l 2+ l Cc2
2) ompeneneHHe BXOTHOTO TOKa l 1= 112 + l Cl

3) ompejeneHue HAMPSKESHNS B HAYAIC TMHUA L_J 1p = L_J 20 + l 12212
1

4) OIIpCACIICHNE €MKOCTHOI'O TOKa B Ha4ajie JIMHUHU l Cl - _U 1(1) jb12

2 =
5) OIIpCACIICHNE €MKOCTHOI'O TOKa B KOHIIE JIUHUHU l C2 - _L_J 2(1) Jb12

5. 3aganue 1J151 KPaTKOro oTBETa

Ha y310B0#i 1oICTaHIINY paOHHOM 3JIEKTPUYECKON CETH YCTAaHOBJIECHHI JBa TPEXOOMOTOYHBIX TpaHC(hOpMaTOpa THIIA
TAILTH-63000/220 ¢ cootHomeHueM MomHocTedt 0oMoTok 100%/100%/100% ¥ co cleayronmuMu KaTaI0KHBIMHU TaHHBIMH:
Stuow = 63 MBA, Ug yow = 230 kB, Uc wow = 38,5 kB,

Utivon = 11 kB, APxg = APxc = AP = 160 kBT, APx =91 BT, I+, = 0,01. AKTUBHOE COTIPOTHUBIIEHHE OOMOTOK
TparcdopmaTopa paBHO Owm.

Pemenne u 3amura MPaKTHICCKUX

3ama4d

IIpumeps! 3axau:
1. OnpenienuTh TOKH B BETBAX IEKTPUUECKON CETH C JBYCTOPOHHUM IMTUTAHUEM.

Ua 1 2 Us




l'[puMele THIIOBBIX KOHTPOJIbHBIX 3agaHmi

O1ueHoYHbIE MEpPONPUATHS
[]

T R

Ux=115 kB; Up=110 &B;
Zai=1+4j3 Ou; Z1p=2+j6 Om; Z5p=0,5+]1,5 O;
1;=0,315-j0,158 KA; Io= -0,42-j0,005 KA.

2. Ompenenute AOMyCTUMBbIE KoJieOaHMs HampsDKEHHsS Ha CTOPOHE BBICHIEro HampsbkeHHs TpaHcdopmaropa ¢ PITH wus
YCJIOBHIA 00ecIeyeHns KayecTBa NIEKTPUUECKOI SHEPTUH Ha [IMHAX HU3IIETO HANPSHKSHUS.

T: 2xTJITH-25000/220; Suom=25 MBA,; 220/38,5/11; RB = R'c = R'u = 5,7 Om; XB = 275 Om; X' =148 Om; APx = 0,05
MBT; AQx = 0,3 MBap; £12x1%; ycrpoiicto PITH Ha cTropoHe BBICOKOr0 HaIpsyKEHUsI

H1: S;=30+j16 MBA; H2: S,,=10+j6 MBA

3. OnpenenuTsb yrou casura Mexay Hanpsokenusamu Us 1 Uz B cxeMe DIIEKTPHYECKON CETH, NIPEACTABIEHHOM HA PUCYHKE.
Uy BJI U,
S
JHano:
U,=502 £0° xB
H: S$,=300+j200 MBA
BJI: L=150 xm; 3xAC-300/43; ro= 0,029 Om/xM; Xo = 0,308 Om/xM; by =3,604-10°6 Cm/xm; AP, = 9,0 kB1/xm

4. Onpenenure yCIOBHO-IEPEMEHHBIE OTEPU IEKTPUIECKON YHEPIUH B BO3AYLIHON THHHUHU 3nekTponepenadd Uyoy = 110
KB MeTo0M pa3fenbHOro BpeMeHH HauOOJIBIIMX HOTEpPh, €CIH B PEXKUME MAaKCHMAaJbHBIX HArpy30K IO JIMHUH Nepenaércs
MOIITHOCTh Smax=30+j12 MBA. Bo3nymrHas nunust BeinosnHeHa npoBogomM AC-120/19, moroHHoe akTHBHOE COTPOTUBIICHHE
kotoporo ro= 0,244 Om/kM. [InnHa nuaMA coctaBisieT 20 kM. BpeMst MakcHMallbHBIX MTOTEPh MO0 AKTUBHON MOIIHOCTH T, =
3800 4, a o peakTUBHOHN — T, = 2790 4.

[NosicHuTensHas 3arcKa
KypCOBOMY MPOEKTY

Tema kypcoBoro npoekra: «I[IpoexTrpoBanue snexTpuyeckoit cetn 220/110 kB».

3ajaHue Ha KypCOBOM IPOEKT BKIIIOUAET B ce0sl CIIeIyIOINE pa3/IeIbl.

1. Pa3paboTka BapraHTOB cxeM asekTpuueckoit cetn 220/110 kB

1.1. Onpenenenue B3aMMHOTO PACIIONIOKEHUsI ICTOYHHUKA IIUTaHUS M TIOTpeOuTeNel Ha KOOPIMHATHOM TNIOCKOCTH B
COOTBETCTBHHM C HCXOIHBIMH JAHHBIMH U pa3pad0oTKa 3CKU30B BO3MOKHBIX BApHAHTOB KOH(DUTYPALIUH SIEKTPHYECKON CETH.
Amnann3 pa3paboTaHHBIX 3CKM30B BAPHAHTOB U BEIOOP IBYX HanOosee MepCeKTHBHBIX. OCTaIbHBIE yHKTHI IPIMEPHOTO
TIEPEYHS BBIIOJIHAIOTCS I TeX ABYX BapHAHTOB, KOTOPBIE COYTEHBI aBTOPOM IIPOEKTa HAanOoIIee MepCIIeKTUBHBIMHU

1.2. BeImosHeHHe peIBapUTENIbHBIX PACUETOB: ONPE/IEICHHE MOIIHOCTEH HArPy30K MOACTAHIIHMA, JJINH JIMHAN
3NEKTPONEePEady B COOTBETCTBHH

C YKa3aHHBIM MacITaboM, Ynciia Helei JIMHUH 3JIeKTpoIepeiadul B COOTBETCTBHHU C TPEOOBaHUSIMU HAIEKHOCTH U
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l'[puMele THIIOBBIX KOHTPOJIbHBIX 3agaHmi

OecriepeOOHOCTH ANIEeKTPOCHA0KEeHUS TTOTpeduTenei

1.3. BoiOop HOMHHAIBHBIX HANIPSDKEHUH yIaCTKOB DJICKTPUIECKOI ceTH

1.4. Beibop ceueHnii mpoBOAOB

1.5. TIpoBepka BEIOpaHHBIX CEUCHHI MO0 TEXHUUIECKUM OTPaHHUCHHSIM

1.6. OnpeneneHne CONPOTUBICHNHN U IPOBOIUMOCTEN INHUH JIEKTpOIIepeaadn

1.7. Bei6op TpanchopmaTopos (aBToTpaHc(opMaTopoB) Ha MOJCTAHIUAX

1.8. Onpenenenue CONpOTUBIICHUH M IPOBOJIUMOCTEH TpaHC(HOPMAaTOPOB (aBTOTPaHCHOPMATOPOB)

1.9. IloaroToBKa pac4€THON CXEMBI U BHITIOIHEHHUE MEKTPUUECKOI0 pacuyéra pekuMa MaKCUMAaJIbHBIX HAarpy30K C IOMOUIBIO
MIPOTrPaMMHOT0 KOMIUIEKCA C LIEJIBIO OTPEIeNICHNs] CYMMapHBIX OTEPh aKTHBHOW MOIIHOCTH, HEOOXOAMMOT'0 KOJINYECTBa,
THUTA (TUIIOB) U MOIIHOCTH KOMIIEHCUPYIOUIUX YCTPOMCTB

2. CocTaBiieHHE TOJHBIX CXEM JJIEKTPHYECKUX COSANHEHU, BHIIOIHEHNE MTPEABAPUTEILHOTO TEXHUKO -DKOHOMUYECKOTO
pacuéra JUIs KaXKI0ro BapHaHTa, BHIOOp HanboJee 3JKOHOMUYHOTO BapHaHTa Ha OCHOBE aHAJIN3a TEXHUKO-3KOHOMHYIECKUX
ToKazaTesnel (OKOHYATEIbHO JOJDKEH OCTaThCsl OANH BApHUAHT 3JICKTPUIECKON CETH)

3. TouHBIH MEKTPUIECKUI PacUET PEKMMOB BEIOPAaHHOT'O BapHaHTa (PacdET BHIOIHICTCS HA OCHOBAHUH CXEMBI,
MTOATOTOBJICHHOH B 11. 1.9)

3.1. DnexTpuuecKuii pacu€T pekuMa MaKCUMAaITbHBIX HAarpy30K. BeIBoEI 1o pe3ynbraTaM pacuéra (1. 1.9)

3.2. DneKkTpuUecKuil pacu€T mociaeaBapuiHOTO PEKIMa. BEIBOABI IO pe3yibTaTaM pacuéra (BUI IMOCICaBapUHHOTO pekuMa
BBIOMpPAETCS CTYJCHTOM CaMOCTOSATENIBHO U MOXKET OBbITh COTJIACOBAH C IIPEINOoIaBaTelIeM)

3.3. DnexTpuuecKkuil pacuéT peskuMa MUHHUMAJIBHBIX HATPY30K C yYETOM MEPOIPUATHII [0 CHIDKEHUIO TOTEPh
3NEeKTPO’HEPTUH. BBIBOIBI IO pe3ynbTaTaM pacuéra

3amura KypCOBOT'O IPOCKTA

IIpumeps! BONIPOCOB:

ITo xaxuM Harpy3kaMm BBIOMPAIOT CEYCHMS IPOBOJIOB U oueMy?

KakoB nmpuHnnn Beioopa TpaHc(hopMaTopoB Ha MOJCTaHIUIX?

[NosicanTe 0003HaUEHHS B MapKe BHIOPaHHBIX BaMU TPAHC(HOPMATOPOB.

Kakue nemu npecnenyrorces npu pacuérax pexXuMOB CETH?

Kakue meToasl onpeneneHns Harpy304HbIX HOTEPh AIEKTPOIHEPTHU B IIEKTPUUECKUX CeTsIX Brl 3HaeTe?
Uro Takoe BpeMsi MaKCUMAIIbHBIX TOTEPH?

Kakue MeTonbl CHI)KEHUS TOTePh 3IEKTPOIHEPTUU BaM U3BECTHBI?

K kakuM nocneacTBUSIM MOXKET MPUBECTH HapylIeHHe 6ajaHca peakTHBHON MOIIHOCTH?

Kak BbIOMpaeTcsi MOIIHOCTE M PACIIONOKEHUE KOMIIEHCHPYIOIIUX yCTPOHCTB?

0. Kak obecrnieunBaroTcst TpeOOBaHMS HaJEKHOCTH JIEKTPOCHAOKEHHsI B IPUHATOM Bamu Bapuanre cetu?
11. Kakwue mokasaTeian KauecTBa JISKTPOIHEPTUN BaM U3BECTHBI?

12. KakoBbI CLIOCOOBI U CPEJCTBA PETYJIMPOBAHNUS HANIPSHKEHHS B AJIEKTPUUECKUX CUCTEMax?

13. Kak BeiOuparoTcst 0oTBETBIICHUS TparchopmaTopos ¢ PITH?

Boo~NoOMWNE

JK3aMeH

[Tpumep sk3ameHaMOHHOTO OMIIeTa:

1. Teopernueckas gacts (1 Borpoc — 10 6amioB)

Meroauka pacuéra pexxuma KOJIbLIEBOH CETH C YUETOM NOTEPh MOITHOCTH.
2. IlpakTuyeckas 4acTb
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I QO

ana aJIJIOB)

: 112 xB; S3=25+j15 MBA; U3x=10,5 kB.

=30 kM, AC-120/19; r0=0,244 Om/kM; X0=0,427 Om/xM; bo=2,658*10° Cm/km.

T: Ston=40 MBA; 115/10,5; £9x1,78%; U «,%=10,5; APx=172 kBt; APx=36 kBT; AQx =260 kxBap.

U, BN T Us
S3

QKY

OHPGHCHI/ITB MOIIHOCTh KOMIICHCHUPYIOIICTO YCTpOP‘ICTBa JUTA JOCTHIKCHUA KEJIACMOI'0 HAIPSPKCHUS Ha IMHAX HU3KOI'O

HalnpsbKeHUs TpH paboTe TpanchopmMaTopa Ha -4 orBerBiacHnn PITH.

5. Mertoanueckne yKazanus o npoieaype oueHuBaHUS

O1eHOYHBIE MEPONPUATHSA

[Ipouexypa npoBeeHHsI OLEHOYHOT0 MEPONPHUATHS U HeOOX0TUMBbIEe MEeTOAHYECKHE YKAZAHHUSA

1. OTuéTt o mabopaTopHoif paboTte

B xone BeImonHEeHUs 1a00paTOpHON paboTh 00y4aroIIHeEcs TPOBOIAT HEOOXOAUMBIE PACUETHI, 3AMOTHSAIOT TaOIHIIBI, CTPOST
rpadMKy 1 3aBepIIAOT HAMMCAHUE OTYETA BHIBOJAMH.

OTuéT 1Mo J1ab0paTOPHOI paboTe TOKEH COACPIKATE CICAYIOIINE MYHKTHI:
e TUTynbHBIN JUCT.
Cogepxanue.
Hemun paGoTHI.
HcxonHbIe aHHBIE.
OmnwcaHue BBITIOJTHEHHOTO HCCIIEJOBAHMUS, BRIYACICHUS H PACYETHI CO CCBUIKAMH Ha HCIOIB3yeMbIe HCTOUHUKH.
Pesynbrathl nccneoBaHus.
3aKroYcHAE, aHAIH3 TTOTYICHHBIX Pe3yIbTaToB.
Crincok HCIOJB3YyEMBIX HCTOYHUKOB.

OTuét nomxkeH OBITh 0(hopMIIeH B cooTBeTCTBHH ¢ IpaBuiaMu Ctargapra TITY, ¢ ncons3oBaHneM OHIalH-Kypca.

Kpurepun onenuBanus (IPUBOIATCA B OHIAWH-KypCe IS KaX 10 pabOTHl B COOTBETCTBHH C PEHTHHT-TUTAHOM):
e OT9€T COOTBETCTBYET COEPKAHMIO U TIpaBMIIaM O0(hOPMIICHUS, PACUETHI BBITIOJIHEHBI BEPHO U B TIOJIHOM 00BEME,
BBIBOJIBI TI0 pa3/iesiaM IMPEICTaBIICHBI B IIOJIHOM 00bEME 1 COOTBETCTBYIOT TEMATHKE.
e  Otuér oopmiieH ¢ HEOOIBIIMMH HEIOCTATKAMH, PAacUEThI BHIITOJIHEHBI BEPHO U B MOJIHOM 00bEME, BBIBOIBI 110
paszienam IpeACTaBIeHbl B HEAOCTATOUHOM 00BEME, HO COOTBETCTBYIOT TEMAaTHKE.
e OTuér BBINOJIHEH C CYNIECTBEHHBIMH OIIMOKaMHU B 0)OPMIIEHUH U PAacu&Tax, BBIBOJBI 110 pa3JieliaM NpeICTaBICHbI B
HEJIOCTaTOYHOM 00BEME, He COOTBETCTBYIOT TEMATHKE, TM00 OTCYTCTBYIOT NOJHOCTBIO.
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3amuTa 0T4éTa 1O JIAOOPATOPHOI
pabore

BaHII/ITa MMPOBOAUTCS B q)opMe OIIpoCa MUCbMCHHO WJIN YCTHO ITOCJIC BBITIOJTHEHUA oTuéTa o na60paTopH017I pa60Te C IICJIBIO
OIPCACIICHUA FHYGI/IHH IMOATOTOBKHU CTYJACHTA IO JAHHOMY pas3acily JUCHUIIIIUHBI. Hpenoz[aBaTem, (bopMmepyeT 3-5
BOIIPOCOB, CBA3aHHBIX C 00BEKTOM HCCJIICAOBAaHUA na6opaT0pH0171 pa60T1,1. HpI/I HeO6XOI[I/IMOCTI/I, BONPOCHI MOT'YT OBITh
pa361/ITI)I Ha MOJABOIIPOCHI UJIW JONOJHCHBI HABOAAIIUMHU IIPUMEPAMU.

Kpurepun ouennBanus (IpUBOIATCS B OHJIAWH-Kypce ISl KaXK10i paboThl B COOTBETCTBHUHU C PEHTHHI-TIIAHOM):
e Pa3BépHyTHIE OTBETHI HA BOMPOCHI, IT0KA3aHO IIIy0OOKOE BIAaJCHUE MaTEpHAIOM.
e  Pa3BépHyTHIC OTBETHI HA BOIIPOCHI, TPEOYIOTCS] HABOSIIINE BOIIPOCHI, HE TIOKa3aHO TIyOOKOE BIIaICHHE MAaTEPHAIOM.
e OtBer Ha BOIPOC C HETOYHOCTSIMH, OTCYTCTBYET MOHIMMaHHE OCHOBHOI CYTH BOIIPOCOB.

TectupoBanue

TectupoBaHue MPOBOAUTCS B OHJIAHH-KypCe.
Kpurepun onieHrBaHus IPUBOAATCS B OHJIAHH-Kypce U Ka)XKJIO0T0 TecTa B COOTBETCTBHH C PEHTHHI -TUIAHOM.

Pemmenne u 3ammura MpaxTHYSCKUX
3a7a4

Pemenre u 3ammTa NpakTHYECKUX 3a4a4 IIPOBOIATCS Kak B (hopMe ayAUTOPHOH paboTHI, TaK M OHJIAIH, C UCIIOIb30BAHHEM
OHJaiH-Kypca. PaboTa BeIMONHACTCS B MUCEMEHHOM BHJE, C HCIIOJIb30BAHNEM OHJIAHH-Kypca. OLeHNBAIOTCS BIIaJICHNAE
MaTepHalioM 110 TeMe PabOThl, AHATUTHYECKUE CIIOCOOHOCTH, BJIJICHUE METOAAMH, YMEHHUS 1 HABBIKH, HEOOXOIUMBIE JIJIsI
BBINOJIHEHU 33/1aHuid. BapuaHT KOHTPOJIBHOW paboThI onpeessiercs npenoaasateneM. [lepen BeIONHEHNEM PaOOTHI
HE00XOUMO U3yYUTh COOTBETCTBYIOIIUE Pa3/ieibl OCHOBHOM U TOTIOIHUTEIbHOM JTUTEPATypPHI.

Kputepuu oneHuBaHus:

e [IpoaeMOHCTPHPOBAH BBICOKHM YPOBEHB BIAJICHUS MaTepHajoM, OTBEThI pa3BEPHYTHIE, C UCIOIB30BAHUEM
IpodeCcCHOHANBEHON TEPMUHOJIOTHH.

e [IponeMoHCTpUPOBAH XOPOLIMH YPOBEHb BIIa/ICHHUSI MATEPHAIIOM, OTBETHI Pa3BEPHYTHIE, C HEOOIBIINMHU
HEJIOCTaTKaMH C MCIOJIb30BaHUEM NPO(ECCHOHATBHON TEPMHUHOIOTHH.

e [IporeMOHCTPUPOBAH yIOBIETBOPUTEIBHBIN YPOBEHD BIIAJCHUS MAaTEPHAIOM, OTBETHI COAEPKAT CYIIECTBEHHbIE
OIIMOKH WJIN HETOYHOCTH.

e [IpoaeMOHCTPHPOBAH HEYAOBIECTBOPUTEIHHBIN YPOBEHD B ICHUS MaT€PHAJIOM, OTBETHI COZIEpKaT
HNPUHIUIHAAIBHBIE OIIHOKH.

TTosscHuTENBHAS 3aIIUCKa K
KypCOBOMY HPOEKTY

Pabota BbITIOJIHSETCS TUCBMEHHO, C UCIIOIb30BaHHEM OHJIaliH-Kypca. OLieHHBAIOTCS BiIaIeHHE MaTepUalioM 110 TeMe
MPOEKTa, aHAJTUTHYECKHE CIIOCOOHOCTH, BJIQJICHUE METOJaMH, YMEHHS U HaBBIKH, HEOOXOAUMBIE JIJIs BBEITIOTTHEHUS Pa3/esIoB
mpoekTa. BapuanT onpexnensercs npenogasareneM. [lepen BEIOTHEHHEM NPOEKTa HEOOXOMMO H3YYHTh COOTBETCTBYIOIIHE
pa3zensl OCHOBHOM M TOTIONHUTENFHOM TUTEpaTyphl. B Xo/1e BRIOTHEHNS TpoeKTa 00yJaromuecs MPoBOAAT HEOOXOIIMEbIE
pacy€Thl, 3aMOHAIOT TaOIMIBI M 3aBEPIIAIOT PA0OTY 3aKJII0YeHHEM, 0000IIAIONINM OTyYCHHBIE PE3YIIbTaTHI.

[NosicHuTenpHas 3aNUCKa K KypCOBOMY NPOEKTY JOJDKHA COAEPKATh CIIETYIOLUE TyHKTHI:
e  TurynbHbIHA AHCT.
3anaHue Ha KypCcOBO€ IPOEKTUPOBAHMUE.
Copepxanue.
Beenenue.
OmnmcaHue BcexX BBIMOJIHEHHBIX ATAMIOB KYPCOBOT'O IPOSKTHPOBAHMS, BEIUNCICHHUS M PACYETHI CO CCHIIKAMH Ha
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HCIOJIb3YyEMbIC UCTOUYHUKU.
° Pe3yJ'ILTaTI>I HUCCICAOBAHUA.
° 3a1<n}oquI/Ie, AHaJIU3 MOJYUYCHHBIX PE3YyJIbTAaTOB.
° Crucok HCIOJIBb3YyEMbIX UCTOYHUKOB.

[NosicHuTenbHas 3amucKa K KypCOBOMY NPOEKTY J0JDKHA OBITh 0popMIleHa B cOOTBETCTBUY ¢ paBuiiamu Crangapra TIIY, ¢
HCTIONB30BaHHEM OHJIAMH-Kypca.

Kpurepun otieHnBaHus (IPUBOIATCS B OHJIAWH-KYPCE B COOTBETCTBHU C PEHTHHT-TIIAHOM):

o [losicHUTENbHAS 3aMUCKA K KyPCOBOMY MPOEKTY COOTBETCTBYET CO/ICPIKAHUIO U TMPAaBUIaM O(POPMIICHHS, PacUEThI
BBIMOJTHEHBI BEPHO U B MOJHOM 00bEME, BBIBOJIBI 110 Pa3/iesiaM IPEICTABICHBI B TOJTHOM 00bEME U COOTBETCTBYIOT
tematuke — 18-20 Gamios.

e TlosicHuTeNbHAS 3aMKUCKa K KYPCOBOMY IPOEKTY 0(hopMIIeHa ¢ HEOOJIBIIMMHU HEJJOCTATKAMH, PACUETHI BHITOIHCHBI
BEPHO U B TIOJHOM 00BEME, BBIBOIBI 110 pa3zeiaM MPeCTaBICHbI B HEIOCTATOYHOM 00BEME, HO COOTBETCTBYIOT
tematuke — 11-15 6anos.

e TJlosicHuTeNIbHAS 3aMCKA K KYPCOBOMY MPOCKTY BBIMOJHEHA C CYIICCTBCHHBIMHU ONIMOKAMU B O(OPMIICHHU U
pacuéTax, BEIBOJIBI IO pa3/iesiaM MPEICTaBICHBI B HEJOCTATOYHOM 00BEME, HE COOTBETCTBYIOT TEMATHKE, JIHOO
OTCYTCTBYIOT IMOJTHOCTHIO — 0-11 GasoB.

3ammTa KypcoBOTO IIPOEKTa

3amura IpOBOJUTCS B COOTBETCTBUU C PETJIAMEHTOM, NpUHATHIM B TITY.

Kpurepun oniennBanus (IIpUBOJIATCS B OHIAWH-KYpCE B COOTBETCTBHHU C PEHTHHT-TIIAHOM):
e Pa3BépHyTHIe OTBETHI Ha BOIIPOCHI, ITOKAa3aHO ITy0OKOe BiIaJeHue MarepuanoM — 58-60 6amos.

e  Pa3BépHyTHIC OTBETHI HA BOIPOCHI, TPEOYIOTCSI HABOSIIIIAE BOIIPOCHI, HE MOKa3aHO TITy0OKOe BIaICHUE MATEPHAIOM
— 33-40 Gannos.
e OtBer Ha BOIPOC C HETOYHOCTSIMH, OTCYTCTBYET NOHHMMaHHE OCHOBHOI1 cyTH BorpocoB — 0-33 6aios.

DKk3amMeH

OK3aMeH HalleleH Ha KOMIUIEKCHYIO IPOBEPKY OCBOCHUS TUCIMIUIMHBL. JK3aMeH IPOBOIHUTCS B YCTHOM MIM MUCHBMEHHON
(dopme 110 OueTam, B KOTOPBIX COJIEpIKATCs BOIPOCH (3a/1aHus1) 0 BCEM TeMaM Kypca, B TOM YUCIIE C HCIOJIb30BaHUEM
OHJIaWH-Kypca. ObyuaromemMycs qaéTcst BpeMs Ha HoAroToBKy. OIleHHBaeTCs BiaIeHHE MaTePHaJIoOM, €r0 CHCTEMHOE
OCBOEHHE, CIIOCOOHOCTh MPUMEHSTh HY)KHbIE 3HAHUS, HABBIKM U YMEHUsI [IPU aHAJIU3e MPOOIEMHBIX CUTYaluil U pelieHnH
MIPAKTUIECKHX 3a1aHui. OCyIIeCTBIIETCS B COOTBETCTBUH ¢ I1070KeHNEM 0 TPOBEJCHNH TEKYIIEro KOHTPOIIS 1
npoMexxyTouHoi atrectanuu TIIY. B sx3aMeHalmoHHOM OMileTe OLIEHWBAETCS TEOPETHYECKas IOJIr0OTOBKA 0 pa3zenaM
JCLUIIJIMHBI M HABBIKY PELIEHUS IPAaKTUYECKUX 3a/1a4.

Kpurepun onennBanus:
e  CTyZIeHT IOJHO PAaCKphUI coJlepXKaHie MaTepuaia B 00bEMe, IIPelyCMOTPEHHOM IIPOrpaMMON; H3JI0KIII MaTepuall B
HEO0OX0ANMOH OCIIE0BaTENbHOCTH; IPOJIEMOHCTPUPOBAI YCBOCHHE paHee M3YUEHHBIX COITyTCTBYIOIIUX BOIPOCOB,
OTBEYaJl CAMOCTOSTEIbHO 0€3 HABOMSIINX BOMPOCOB MpernoaaBaTesis. BO3MOKHbI 0/1Ha-/IBE HETOYHOCTH MPU
OCBEILIEHNU BTOPOCTENIEHHBIX BOIIPocoB — 18-20 6asos.
e OTBeT B OCHOBHOM COOTBETCTBYET TPEOOBAHMSIM Ha OTIMYHYIO OTMETKY, HO MPH 3TOM CYILIECTBYET OJIHH U3
HEJJOCTaTKOB: JIONYIICHbI OJIHA-/IBE HETOYHOCTH IPH OCBELIEHHU OCHOBHOT'O COJICp)KaHUsI OTBETA, HCIPABICHHBIC 110
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3aMEUYaHHMIO 9K3aMEHATOPa; JOMyIIeHa oIOKa 1K OoJiee ABYX HETOUYHOCTEH ITPpH OTBETE HA BTOPOCTETICHHBIE
Borpocsl — 14-17 Ganos.

B nporiecce oTBeTa HEMOIHO WM HETIOCIIEA0BATEILHO PACKPBITO COIEP)KaHUE MaTepuaa, Ho IIoKa3aHo oo1iee
MIOHMMaHKE BOIPOCa U IPOJEMOHCTPUPOBAHBI YMEHHS, I0OCTATOYHbIE ATl AajbHEHIIEro yCBOSHHUS IPOrPaMMHOTO
Marepuala; CTyACHT He CMOT IPUBECTH MPUMEPHI JUIsl POSICHEHUSI TEOPUH; IPU M3JI0XKEHUH TEOPETHIECKOTO
Marepualia BBISIBICHA HE0CTaTOUHast ChOPMUPOBAHHOCTH OCHOBHBIX KoMIeTeHIui — 11-13 Gamnos.

CTyIeHT He CMOT PacKpBITh TEOPETHYECKOE COAEpKaHUE MaTepHaia B MUHIMaJIbHOM 00bEME, IPETyCMOTPEHHOM
MIPOTPaMMOii; OTCYTCTBYET IOCIEI0BATEIFHOCTE H3JIOKEHHE U yIoTpeOeHne Heooxoaumon Tepmuromorun — 0-11
6anos.




