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1. Poan AUCHHUIIIIMHBI «3.J1eKTp03Hepreanec1me CHUCTEMbI U CECTH» B Q)OpMHpOBaHI/IH KOMIIeTeHInii BBIITYCKHUKA:

dsemeHT . Kon COCTaBJ’lHlOl.l[l/le pe3yibTaTOB OCBOCHUSA (ZIECKPP[HTOPLI KOMHeTeHHﬂﬁ)
o6pa3oBaTejbHOM CemecT | KOMIETeHIH Kon pesy/ibTata oc
NpOrpaMMBbI (THCIHNIHHA, p " HanmeHoBaHue KOMIIETeHIH
el
npakTika, THA) Kon HaumeHoBanue
Brnaneer onbiToM (OpMUpPOBaHUS HCXOHBIX JAaHHBIX AJIS pacdyera
OIIK(Y)- PEKUMOB AIIEKTPHICCKHUX CETEH B COOTBETCTBUH C TIPABUIIAMHU
3.B14 po¢eCCHOHANTBHBIX IPOTPAMMHBIX KOMILIEKCOB
OTIK(Y) YMeeT onpenensaTe cCocTaB 000pyJOBaHHS 3JIEKTPOIHEPTETHUECKUX
314 YCTaHOBOK Pa3IMYHOTO Ha3HAUEHHUsS U €ro mapameTphl
OTIK(Y) 3HaeT METObI aHAIM3a PEXKUMOB HIEKTPUIECKUX CETeH, pacuera
Cnoco0eH HCIoIb30BaTh 3314 HOTEPH IEKTPOIHEPTUH, MEPOIPUATHSA MO CHIKEHHIO TOTEPD
METO/Ibl aHAIIN3a U ’
OITK(Y)- A
6 3 MOJIENUPOBAHUS P8
DNEKTPOIHEPreTHUECK 3JIEKTPUUYECKUX LICTIEN U Buazieet onbiToM aHanM3a M PEryaMpOBaHUs PEKIMOB
He CHCTEMBI H CeTH SMEKTPHUCCKUX MALIHH OIIK(Y)- ANEKTPUUYECKIX CeTeH ¢ MpUMEHEHHEM MPO(eCCHOHATHHBIX
3.B15 MIPOrPaMMHBIX KOMIUIEKCOB
OTIK(Y) YMeeT npuMeHsTh Ipo(hecCHOHAIBHBIE TPOTPAMMHBIE KOMIUIEKCHI
3V15 JUISl pacyeTa M aHaJIn3a PEXHUMOB AJICKTPOIHEPTETHUECKUX CHCTEM
OTIK(Y) 3HaeT BO3MOXKHOCTH NMPO(ECCHOHATBHBIX TPOTPaMMHBIX
3315 KOMIIJIEKCOB, TIPAaBHJIA TIOATOTOBKU HCXOIHBIX JaHHBIX

2. Iloka3zareiu u METOAbl ONCHUBAHUSA

ILi1anupyemsle pe3yJbTaThl 00y4eHHs 10 JHCHUILIHHE

Koa unaukaropa

HaumeHnoBanmue pasjaeiia MeToabl OLIEeHUBAHUS

Kox HaumeHoBaHue JOCTHKEHUS AU CHHUILTAHBI (oLleHOYHbIE MEPONPUATHS)
KOHTPOJIMPYeMOoi
KOMIIeTeHIuU (M1 ee
4acTH)
PO 1 [IpuMeHATs HH)XKEHEPHBIE 3HAHHS, COBPEMEHHBIE METO/IbI U Pasnen 1. OcHoBHEBIE Otuér no naboparopHoii padote
MHCTPYMEHTHI HHKEHEPHOH JeATeIbHOCTH AJIs peIleHus 3a/1a4 OTK(Y)-3 HOJIOKEHUS Kypea. 3ammTa oT4éTa 10 JIAbopaTopHOil padboTe

u cemell.

pacqéTa 1 aHaJIn3a PpEXUMOB 2JICKMPOIHEP2eMUYEeCKUX cucmem

TectupoBaHue

Paspgen 8.
PeIHeHI/Ie U 3a1guTa HpaKTI/I‘IGCKI/IX 3aaa4




[IpoexkTupoBanue

IlosicHuTenpHast 3amucka K KypcOBOMY

SJIEKTPUUECKUX CeTer HPOCKTY
3ammTa KypcoBOTO IPOEKTa
Ok3ameH
P12 YMeTh pacCUUTHIBATh U POEKTUPOBATH 2IeKMPUUECKUe cemu. Pasznexn 2. OTuét mo mabopaTopHOii paboTte
KOHCTpYKTHBHAS 4acTh 3ammra oT4éTa 1Mo 1abopaTopHOit pabore
BOB/IYIIHBIX U KAOEIBHBIX | | CCTHPOBAHHE
OTIK(Y)-3. NHHHI S7eKTponepeadn Pemenve u 3amuTa NpaKTHIEeCKUX 3a1a4
[osicHuTenbHas 3amMCKa K KypCOBOMY
MPOEKTY
3amuTa KypcoBOro IpoeKTa
OK3aMeH
PA3 IIpuMeHsITh COBPEMEHHBIE METObL U HHCTPYMEHTHI Paznen 3. Cxembr Otuér no naboparopHoii padote
MPaKTHYECKOH NHKCHEPHOH JIESITEIbHOCTH TIPH IUTAHUPOBAHUN 3aMeIeHNS, 3amura oT4éTa 10 JTabopaTOpHOI paboTe
1 MMPOBEACHUHN BbIYUCIUTECIBHOI'O SKCIEPUMCHTA JJI XapaKTepI/ICTI/IKI/I u TeCTI/IpOBaHI/Ie
OTIpEJICTICHUS ITapaMeTPOB U XapaKTEPUCTHK MapaMeTphl HIEMEHTOB Pemenve u 3amuTa NpakTHIECKUX 3a1a4
INEKMPOIHEPLEMULECKUX CUCTNEM U cemell. o [loscHuTenbHas 3amUcKa K KypCOBOMY
JJIEKTPUUECKUX CETEN
SHEPTOCUCTEM SPociLy
OHK(Y)-?,, P p 4P . 3amura KypCOBOTO IIPOCKTa
aszzuein 4. Pacu€rel DK3aMeH
YCTaHOBUBIINXCS
PEKUMOB IIEKTPUYECKUX
ceTen.
Paszpnen 5. baancel
MOIIIHOCTEN
P14 BrImonHATE 00paboTKy U aHAIN3 JaHHBIX, TOTYYCHHBIX TPH Paznen 6. PerynupoBanue | OT4€T no naboparopHoli pabote
UCCIIEJOBAHUAX PEKUMOB 2IEKMPOIHEPEMULECKUX CUCTEM U Harnpsokenus. Pasnen 7. 3ammTa oT4éTa 10 JIAbOopaTOpHOil padboTe
cemeu. [ToTepu snexTpuyecKoi Tecruposanne
Pemenue u 3anura npakTHYSCKUX 33129
OIIK(Y)-3. SHEPIHN. fTa ip A
Pasien 8 [NosicHuTenbHas 3amMcKa K KypCOBOMY
) MIPOEKTY
IIpoexTupoBanue
. 3ammra KypcoBOTO MPOEKTa
JIIEKTPUUYECKUX CETEN DK3aMeH

3. IlIkana oueHMBaHUSA
[Topsimoxk opraHu3aluy OLEHUBAHUS PE3YJIbTaTOB OOYUEHHUS B YHUBEPCUTETE PETJIAMEHTHPYETCS OTAEIbHBIM
«Cucrema OlleHMBaHMsI pe3yJIbTaTOB 00y4yeHHUs: B TOMCKOM moJuTexHudeckoM yHuBepcutTeTe (CucTteMa olleHHBaHUA)» (B AEHCTBYIOLIEH peAakium).
Hcnonb3yercst OamibHO-pEHTHHIOBasi CHCTEMa OLICHHWBAHUS pe3ynbTaToB oOyueHHs. VToroBas oneHka (TpaAMLIMOHHAS M JIMTEpHas) MO BHUIAM

JIOKAJIbHBIM HOPMATUBHBIM aKTOM —




yaeOHoil nestenbHOCTH (M3ydenue aucumiuindH, YWPC, HUPC, kypcoBoe mNpOEKTHpPOBAHHME, MPAKTHKH) OMpEIesieTcs CyMMOW OallioB IIO
pe3ylibTaTaM TEKYIIEro KOHTPOJIS U IPOMEXKYTOUYHOM aTTecTanuu (MTOroBast peTHHroBasi oleHka - MakcumyMm 100 6aioB).

PacnpeﬂeneHHe OCHOBHBIX H AOOIIOJIHUTCIBHBIX 0anaoB 3a OLICHOYHBIC MCEPOIIPHUATUA TCKYIICIO KOHTPOJIA H HpOMCH(YTOqHOﬁ aTTcCTallun
YCTaHAaBJIMBACTCA KAJICH AAPHBIM peﬁTHHF-HHaHOM JUCHUIIINHBI.

PGKOMGHI[yeMaSI mKajla Jjsd OTACIbHBIX OIICHOYHBIX MepOHpI/ISITI/Iﬁ BXOIOHOI'O U TCKYIICT'O KOHTPOJIA

% BBINOJIHEHHSI CooTBercTBHE
3aJaHUuA Tpa)]l/ll.ll/IOHHOi/i OLCHKEe OnpeﬂeJIeHne OHenKH

90%+100% «OTIUIHO» OTnMyHOE NOHMMAHUE MIPEIMETA, BCECTOPOHHUE 3HAHMSI, OTJINYHbIE YMEHUS U BIAJIEHUE ONBITOM IMPAKTHYECKOH EATENbHOCTH,
HEOOXOAMMBIE PE3YNIbTAaThl 00yUeHHsl CQOPMHUPOBAHBI, X KAYECTBO OLIEHEHO KOJINYECTBOM 0aJlioB, OJIM3KUM K MAKCHMAJILHOMY

70% - 89% «Xopomo» JlocTaTo4HO TOJTHOE TIOHMMAHHUE MPeIMETa, XOPOINE 3HAHUS, YMEHHS 1 OIBIT MPAKTHYECKOHN JEATEILHOCTH, HEOOXOANMBIE PE3YIIbTATHI
00y4eHust chOpMUPOBaHBI, KAYECTBO HU OJHOTO M3 HUX HE OL[EHEHO MUHUMAJIbHBIM KOJMYECTBOM OaIlIOB

55% - 69% «Y IOBIL» IIpuemnemoe MoHMMaHKUE IPEAMETA, YIOBICTBOPUTEIbHbIEC 3HAHNS, YMEHHUS U OIIBIT IPAKTUUYECKOH eI TeIbHOCTH, HEOOXOAUMBIE PE3YIbTaThI
00ydeHust chOpMUPOBAHBI, KAYECTBO HEKOTOPHIX U3 HUX OLICHEHO MUHMMAIBHBIM KOJIMYECTBOM OailiioB

0% - 54% «HeynoBn.» PesynbTaThl 00y4eHUs] HE COOTBETCTBYIOT MHHUMAJILHO JJOCTATOUHBIM TPEOOBAHUSIM

[IIxana 15 OLICHOYHBIX MEPONPUATHI dK3aMEHA

% BBINOJHEHUS JK3ameH, CooTBeTcTBHE
3aJlaHuil JK3aMeHa 0aJLI Tpaﬂl/llll/IOHHOﬁ OLICHKEe Onpeue.ﬂelme OmenKH
90%+100% 36 +40 «OTIUIHO» OT/IM4YHOE TOHMMaHKE PeAMeTa, BCEeCTOPOHHHE 3HAHMSA, OTIIMYHbIE YMEHUS U BIaJIEHHE ONBITOM NPAKTHYECKON e TeTbHOCTH,
HEOOXOAMMbIE PE3YJIbTaThl 00yUeHH sl ChOPMHUPOBAHBI, X KAYECTBO OLEHEHO KOJIMYECTBOM 0alioB, OJIM3KUM K MAKCHMAJIbHOMY
70% - 89% 28 +35 «Xopo1ioy» JlocTaTouHO MOJIHOE TOHUMaHHUE MPEAMETa, XOPOIIIHe 3HAHUS, YMEHHS U OTBIT MPAKTUYECKOU eI TeIbHOCTH, HEOOX0UMbIE
pe3ynbTaThl 00y4eHHs COPMUPOBAHBI, KAYECTBO HU OJIHOTO M3 HUX HE OIIEHEHO MHHUMAaJIbHBIM KOJMYECTBOM 0alIOB
55% - 69% 2227 «Y 0OBIL» [MpuemneMoe NOHUMaHUE MTPEAMETA, YAOBICTBOPUTEIbHBIC 3HAHHS, YMEHUS U ONBIT NPAKTHIECKOH AEATEIBHOCTH, HE0O0XOIMMbIE
[pe3yIbTaThl 00y4eHHs COPMHUPOBAHBI, KAYECTBO HEKOTOPHIX M3 HUX OIIEHEHO MUHUMAIILHBIM KOJIMYECTBOM OAIIIIOB
0% - 54% 0+21 «Heynosi.» PesynpraTel 00y4deHUs] HE COOTBETCTBYIOT MUHUMAJIBHO JOCTATOUHBIM TPEOOBaHUSIM
55% +100% | 55+100 «3auTeHoO» Pe3ynpraTel 00y4eHHUs] COOTBETCTBYIOT MHHMMAJIBHO JI0CTATOYHBIM TPEOOBaHMSIM
0% + 54% 0+54 «He 3aureHo» | Pe3ynbTarsl 00yueHHs] HE COOTBETCTBYIOT MHHUMAJIBHO JJOCTATOYHBIM TPeOOBaHUSIM

[Ixana 175t OLIEHOYHBIX MEPONPUSITHI 3a4deTa/Aud HepeHITnpOBaHHOTO 3a4eTa

Crenenb c)OpMUPOBAHHOCTH CooTBeTcTBHE
Baaa . Onpenesienne OLeHKH
pe3y.]1])TaTOB 06y‘lEHl/Iﬂ Tpazmunonnon OLICHKE
OTJ'II/I‘IHOC IIOHUMAaHHUC IIpeaMeTra, BCCCTOPOHHUC 3H8.HI/Iﬁ OTJIMYHBIC YMCHUA U BJIAJACHHUEC OIILITOM
90%...100% 90...100 «OTIHaHOY g peaveTa, P ’ y n
MPAKTUICCKOU ACATCIIBHOCTU




OCTAaTOYHO MOJHOE MOHUMAaHHUE IPEIMETa, XOPOIIUe 3HAHHS, YMEHHUS U OIIBIT PaKTUYSCKOH
70%...89% 70...89 «Xopomo» A peamera, Xop Y P
JeATEILHOCTH
[Tpuemnemoe NoHMMaHUE MPEAMETA, YAOBICTBOPUTEIBHBIE 3HAHHS, YMEHHUS M OMBIT IIPAKTHYECKOH
55%...69% 55...69 «Y710BIL.» P P - P Y P
JeATEILHOCTH
0%...54% 0...54 «Heynosn.» PesynbraThl 00y4eHUs] HE COOTBETCTBYIOT MUHUMAJIBHO JI0CTATOYHBIM TPEOOBaHUSIM
55%...100% 55...100 «3a4TeHO» PesynbraTel 00y4eHus COOTBETCTBYIOT MUHUMAJIFHO JTOCTaTOYHBIM TPEOOBAHMAM
0%...54% 0...54 «He 3aureno» PesynbraTel 00ydeHus He COOTBETCTBYIOT MUHUMAIIFHO JOCTATOYHBIM TPeOOBaHUM

4. IlepeyeHb TUNOBBIX 3aIaHUI

OlIeHO‘-lHLIe MeponpusaTHs le/lMepr THINOBBIX KOHTPOJbHBIX 3aaHui
1. Otuét o nabopaTopHoii pabote Tembl 1abopaTopHBIX padoT:
1.  ®opMHpOBaHME UCXOJHBIX JAHHBIX U CO3/lJaHUE PACYETHBIX MOJEICH paAualbHON U KOJIBLIEBOU 3JIEKTPUYECKUX
ceTeil.
2. Coszmanme nM(poOBBIX MOAENEH palraIbHON M KOJIBIIEBOH 3JIEKTPUIECKUX CETEH B IIPOrpaMMHOM KOMILIEKCE
«RastrWin3». Pacuér pe)>xuMOB MakCUMaJIbHBIX HAIPY30K M CEPUH PEMOHTHBIX PEXXHMOB, BEIOOP MEPONPHUATHI 1O
PETYIMPOBAHUIO HAIPSDKCHHUS.
3. Pacuér pexxnmMa MUHHMAJBHBIX HaTPY30K B PaJHalIbHON U 3aMKHYTOH AnekTprueckux cersix 110-220 kB, Beroop
MEPONPHUATUH 110 PETYINPOBAHUIO HAIPSKEHUS U CHIDKEHHUIO TOTEPh MOIIHOCTH.
4. TlpumeHeHHE KOMIIEHCHPYIOIIUX YCTPOHCTB KaK CPEJCTB PEryJupoBaHus Ko PHUIUEHTa MOLIHOCTH U
HanpsHKEHUsI.
2. 3amuTta oTu€ra mo JsabopatopHoi | IIpuMepsl BOPOCOB:
pabote 1. Kaxwue hakTops! onpeaensoT MaKCUMaIbHO JOITyCTUMYIO TEMIIepaTypy HarpeBaHus IMPOBOOB U Kabeneit?
2. Kak npoBepsroT MpoBo/ia 1o A0MyCTUMOMY HarpeBy?
3. Jlaiite ompeneneHUs ¥ TOSCHHUTE C TOMOIIBI0 BEKTOPHOH AMarpaMMBbl TOHATHUS MTaJCHNS U TOTEPH HAPSKCHUS Ha
Yy4YacTKe CeTH.
4. TlpuBeaute npuUMepsl BEKTOPHBIX AMAarpaMM HaNpsKEHUH U TOKOB Ha y4acTKe CETH MPU Pa3IHUUHBIX HAarpy3Kax.
5. Kax onpenensieTca najeHue HaNpsKEHUS B CETU?
6. Kaxk onpenenuTs napaMeTpsl CXeMbI 3aMeNeHHs TpaHc(opMaTopa Mo ero KaTaJIoKHBIM JaHHBIM?
7. Cxema 3amenieHus TpaHcopmaropa: KakuM (PU3NUECKHM SIBJIICHUSIM COOTBETCTBYIOT €€ 3JIEMEHTHI?
3. TectupoBanue [TpumMeps! TECTOBBIX BOIIPOCOB:
1. 3apanue Ha BbIOOP €IUHCTBEHHOI'0 OTBETA
Kak Ha3pIBaeTCs 3JIEKTPOYCTaHOBKA, MPeHa3HAuCHHAs JUIsl IpHEMa, IpeoOpa3oBaHusl U paclpe/ieleHUs




OueHo4nble MEPONPHSITHS

IIpuMephbl THNOBBIX KOHTPOJIbLHBIX 321aHHI

ANEKTPOIHEPTUU?
1) bsnekTpuyeckas ceTb
2) TOACTaHIUA
3) pacmpenenuTensHOE YCTPOMCTBO
4) JIoII

2. 3ajnaHue Ha BHIOOP MHOKeCTBEHHBIX OTBETOB

Kak mapkupyercs Tpéxda3ublii TpEX0OOMOTOUHBIN TpaHC(HOPMATOP ¢ YCTPOHCTBOM PETyIUPOBAHHUS O] HATPY3KOU?
1) THATH —40000/110

2) TMTJH —40/110

3) TATH-40/110

4) TTJIH —40000/110

3. 3agaHue Ha yCTAHOBJICHUE COOTBETCTBUSA

YCTaHOBHUTE COOTBETCTBHE MEXIY PAa3MYHBIMH BHIAMH IIOTEPh MOIIHOCTH B 3JIEMEHTaX JJICKTPUUECKOU CETH M
PacUETHBIMH BBIPAKCHUSIMH.

1) moTepu aKTUBHOW MOIIIHOCTH B 0OMOTKaX JIByXOOMOTOUHOI'0 TpaHCopmaTopa

2) mMOTepH PEaKTUBHOW MOIIHOCTH B OOMOTKaX JABYXOOMOTOYHOTO TpaHc(hopMaTopa

3) noTepu aKTMBHOW MOIIHOCTHU B JIMHUU

4) mnoTepu peaKTUBHON MOLIHOCTH B JINHUU

BapuaHTb! OTBETOB:

) —zZ

2) —5 T

2
SHOM

4 —=ZIr

5) —=Ih




OueHo4nble MEPONPHSITHS

IIpuMephbl THNOBBIX KOHTPOJIbLHBIX 321aHHI

SZ
Ta

4. 32}12HH€ Ha YCTAHOBJICHHUE MMOCJT€10BATCJILHOCTH

6)

YcraHoBUTE TOCIENOBAaTEIbHOCTh pacdyéra pexnma JIOII mo M3BECTHBIM TOKY M HANpPSHKEHHIO B KOHIIE CXEMBI
3aMEIICHUS.

Lo #I ”41

BapuaHTbl OTBETOB:

1) ompenenenue Toka B MpoionbHoii Beter 1 12 = 1 7+ 1 2
2) onpenenenue BxomHoro Toka 1 1= 1 12+ 1 Cl

3) ompexaeneHUe HAPSHKEHUS B Havyalle JIMHUU Q 19 = Q 2¢ + 112212
1

4) ompeneneHne EMKOCTHOTO TOKa B HaYaJIe JIMHUH l Ccl= —U 1¢ ]bl 2

1

5) ompeneneHue EMKOCTHOTO TOKa B KOHIe TuHuA | == U 20 Jbl )

5. 3aaaHue 1Jisl KPaTKOro OTBETA

Ha y310B0# IOJICTAHIINY PAfOHHOM 3JIEKTPUUCCKON CETH YCTAaHOBJICHBI JBa TPEXOOMOTOUYHBIX TpaHC(OpMaTopa THIA
TALUTH-63000/220 ¢ cooTHOmEeHHeM MomHOCcTel 00MoTOK 100%/100%/100% 1 co cnenyromuMu KaTalo)KHBIMU TaHHBIMU:
St uow = 63 MBA, Ug yon = 230 kB, Uc 4o = 38,5 xB,

Ut won = 11 kB, AP, 3 = AP c = AP,s = 160 xBT, AP, =91 kBT, I+, = 0,01. AKTUBHOE COTIPOTHBIIEHHE OOMOTOK
TpaHchopMaTopa paBHO Om.

Pemenne u 3alquTa MNpPaKTUICCKUX

3ama4d

[Ipumeps! 3aaau:
1. OnpenenuTs TOKU B BETBAX JIEKTPHUECKON CETH C IBYCTOPOHHUM ITHTaHHEM.
JlaHo:




OueHo4nble MEPONPHSITHS

IIpuMephbl THNOBBIX KOHTPOJIbLHBIX 321aHHI

Ux=115 kB; Ug=110 kB;
Zn=14j3 Om; Z1,=2+j6 Owm; Zp;=0,5+j1,5 Om;
1,=0,315-j0,158 kA; L,=-0,42-j0,005 KA.

2. Ompenenure JOMYCTHMBbIE KOneOaHHsS HAIlpsHKCHUs HA CTOPOHE BBICHIETO HampsbkeHust Tpancpopmartopa ¢ PITH u3
YCJIOBHIA 00ecreyeHns] KadyecTBa JIEKTPUUECKOM SHEPTUH Ha IIMHAX HU3IIETO HANpPSDKEHNUS.

T: 2xTATH-25000/220; Spom=25 MBA,; 220/38,5/11; RB = R'c = R'n = 5,7 Om; XB = 275 Om; X'u =148 Om; APx = 0,05
MBT; AQx = 0,3 MBap; +12x1%; yctpoiictBo PIIH Ha cTOpOHE BEICOKOTO HANpPsIKEHUS

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

3. OmpenenuTh yroi cABUra Mexay HanpsokeHUs MU Uy 1 U, B cXxeMe 3JIeKTpHUYECKOi CeTH, MPECTaBICHHON Ha PUCYHKE.

Jdano:

U,=502 £0° xB

H: S,=300+;200 MBA

BJI: L=150 km; 3XAC-300/43; ry= 0,029 Om/xm; Xo= 0,308 Om/kM; by =3,604-10° Cwm/xm; AP, = 9,0 kB1/km

4. Onpenenure ycIOBHO-TIEPEMEHHbIE OTEPH ANEKTPUUECKON 3HEPTUH B BO3AYIIHOM JHHUU 3iekTponepenadn Uy, = 110
kB MeTonoM pa3nenbHOro BpeMEeHH HauOOJNBIINX MOTEPh, €CIM B PEKUME MAKCUMAJIBbHBIX HArpy30K IO JIMHUU Nepenaérces
MOIIHOCTh Siax=30+712 MBA. Bo3nyninas jauHus BbimojiHeHa mpoBogoM AC-120/19, moroHHoe aKTHBHOE COMPOTHUBIICHUE
kotoporo rg= 0,244 Om/km. [{nnHa nuaun cocrasnsier 20 kM. BpeMsi MakCMManbHBIX TOTEPh 1O aKTUBHOM MOIIHOCTH T, =
3800 4, a no peakTUBHOH — T, = 2790 u.

ITosscHuTenbHas 3aIrcKa
KYPCOBOMY IIPOEKTY

K

Tema kypcoBoro npoekra: «IIpoextupoBanue aekTpuueckoit cetr 220/110 kBy».

3ajaHue Ha KypCOBOW MPOEKT BKIIOYAET B ceOs CIIeIyIOINE pa3/ieibl.

1. PazpaboTtka BapuaHTOB cxeM 3ekrpuueckoii cetn 220/110 kB

1.1. Onpenenenue B3aMMHOTO PACIIOJIOKEHUS NCTOYHHUKA TUTaHNs ¥ IOTpeOuTEIel Ha KOOPANHATHOH TNIOCKOCTH B
COOTBETCTBUH C HCXOJHBIMHU JIaHHBIMHU M pa3pad0TKa 3CKH30B BO3MOXKHBIX BAPHAHTOB KOH(HUTYPAIMH 3JIEKTPUIECKOH CETH.
Amnanu3 pa3paboTaHHBIX 3CKM30B BAPHAHTOB M BHIOOP JIBYX HauboJee nepcneKTuBHBIX. OcTaabHbIE ITYHKTHI IPUMEPHOTO
TIepeyHsI BBITTOJIHAIOTCS AJIsl TEX JIByX BaApUAHTOB, KOTOPHIE COYTEHBI aBTOPOM NPOEKTa HanboJee NepCreKTHBHBIMA

1.2. BeimonHeHue npeBapUTeNbHBIX PACUETOBR: ONPE/IEIeHUE MOIIHOCTEH HArPy30K MOCTAHIINN, JJIUH JIMHUAN
3NEKTPOIEepPEIady B COOTBETCTBHH

€ YKa3aHHBIM MacIITabOM, YMCIIa IeTeil TMHAN 3JIEKTPOTepeiayl B COOTBETCTBHH C TPEOOBAaHNUAMH HAIEKHOCTH U
OecriepeOOHHOCTH AIIEKTPOCHAOKEHMSI TOTpeOUTEIeH

1.3. Bo1Oop HOMUHATBHBIX HANIPSDKEHUH YYaCTKOB AIIEKTPUUYECKON CETH

1.4. Beibop ceueHnii mpoBOAOB

1.5. IlpoBepka BEIOpaHHBIX CEYEHUH 10 TEXHNYECKUM OI'PaHUYEHUSIM

1.6. OnpeneneHue CONPOTUBICHUN U IPOBOAUMOCTEN TMHUHN dIEKTpoNepesauu

1.7. Bei6op TpanchopmaTopos (aBTOTpaHC(HOPMATOPOB) Ha MOJCTAHIIUAX

1.8. Omnpenenenuie CONpOTUBICHUH M IPOBOIUMOCTEH TpaHc(hopMaTopoB (aBTOTpaHCHOPMATOPOB)

1.9. IloaroToBKa pac4€THON CXEMBI U BBITIOJIHEHUE MIEKTPUUECKOr0 pacuyéTa pekuMa MaKCUMAJIbHBIX HArPYy30K C MOMOUIBIO




OueHo4nble MEPONPHSITHS

IIpuMephbl THNOBBIX KOHTPOJIbLHBIX 321aHHI

MIPOTrPaMMHOTO KOMIUIEKCA C LEIIbI0 OTPEIENICHNs] CyMMapHBIX TOT€Ph aKTHBHON MOIITHOCTH, HEOOXO0ANMOT0 KOJIMYECTBa,
TUMA (TUIOB) U MOIIHOCTH KOMIIEHCHPYIOLIUX YCTPOICTB

2. CocraBneHNe ITOJHBIX CXEM JIEKTPHIECKHX COSITUHCHUH, BBIOIHCHNE NPEIBAPUTEIEHOTO TEXHUKO -9 KOHOMHIECKOT0
pacyéra JUIsl Ka)KI0T0 BapHaHTa, BBIOOp Hanbojee 5KOHOMUYHOTO BapHaHTa Ha OCHOBE aHAIIN3a TEXHUKO-YKOHOMHYECKUX
TrokazaTesiel (OKOHYATEIbHO JOJDKEH OCTaThCsl OAMH BAPHAHT DIIEKTPHYECKOM CETH)

3. TouHBIi EKTPUYECKUIT pacUET PEKUMOB BEIOPAaHHOTI'O BapHaHTa (pacuyéT BHIOJIHSIETCS HA OCHOBAaHUU CXEMBI,
MOATOTOBJICHHOH B 1. 1.9)

3.1. DaexTpuuecKuii pacuér pexxruMa MaKCUMaJIbHBIX Harpy3oK. BeiBozbl 1o pesynbrartam pacuéra (1. 1.9)

3.2. DneKTpuUecKuil pacy€T mociaeaBapuiHOTO PEeXIMa. BEIBOABI 1o pe3yibpTaTaM pacuéra (B IMOCIeaBapUtHOTO pekuMa
BBIOMPAETCSI CTYACHTOM CaMOCTOSATENIHFHO U MOKET OBITh COTIIACOBAH C IPETOIaBATEIICM)

3.3. DnexTpuyeckuii pacyéT peskMMa MHHIMAJIBHBIX HArPY30K C y4ETOM MEPOIPHUSITHH 10 CHHXEHHUIO MOTEPh
JIEKTPOIHEPTHH. BBIBOIBI 10 pe3ynbTaTaM pacuéra

3amuTa KypcoBOTO IPOEKTa

[Tpumeps! Bonpocos:

ITo xaxuM Harpy3kamM BBIOMPAIOT CEYEHHS IPOBOIOB U NoueMy?

KakoB npuHuun Beioopa Tpanc(hopMaTopoB Ha MOJCTAHIUIX?

[MosicauTe 0003HaUEHHsI B MapKe BBIOPAHHBIX BAMH TPaHC(HOPMATOPOB.

Kakue nienu npeciuenyroTcs npu pacuérax pexXuMOB ceTH?

Kakue MeTonpl onpeeseHnss Harpy304HbIX IOTEPh MIEKTPOIHEPTUH B IIEKTPHUECKUX ceTax Bl 3HaeTe?
UYro Takoe BpeMsi MaKCUMaJIbHBIX IOTEPH?

Kakne MeToipl CHIOKEHHS TIOTEPh MIEKTPOIHEPTHH BaM U3BECTHBI?

K xakuM nocieicTBUSAM MOXKET IPUBECTH HapyIIeHHe OanaHca peaKTHBHON MOIITHOCTH?

9. Kak BeIOMpaeTcst MOIIHOCTD M PacIioyoKeHHE KOMIIEHCHPYIOIINX YCTPOHCTB?

10. Kak obGecrieunBarorcsi TpeOOBaHMS HAAEKHOCTH JIICKTPOCHAOKEHHS B TpUHATOM Bamu BapuanTe cetn?
11. Kakne nokasaTenu KauecTBa JEKTPOIHEPTUU BaM U3BECTHBI?

12. KakoBbI c11oCOOBI M CPECTBA PETYIHPOBAHMUS HANPSIKEHUS B DJICKTPUYECKUX CUCTeMax?

13. Kak BeIOMpatoTcst oTBeTBIICHUS TpaHcdopmaropos ¢ PITH?

e B o e

DKk3amMeH

IIpumMep 3K3aMEHAIIMOHHOTO OHIIETA:

1. Teopernueckas yacthb (1 Bompoc — 10 GaioB)

Meronuka pacuéra pexuma KoJbLEBOU CETU C YUETOM IOTEPh MOLTHOCTH.

2. [IpakTudeckas 4acTh

3amaya (10 6amoB)

Hano: U;=112 xB; S;=25+j15 MBA; U;x=10,5 xB.

BJI: L=30 kM, AC-120/19; r;=0,244 Om/kM; x0=0,427 OM/KkM; bp=2,658*10"° CMm/kM.

T: Suom=40 MBA; 115/10,5; £9x1,78%; u ,%=10,5; AP,=172 xBt; AP,=36 kBT; AQ, =260 KBap.

Onpenenuts MOITHOCTb KOMIIEHCUPYIOIIEr0 YCTPOMCTBA A1l JOCTHKEHHS XKEIaeMOro HaIlpsKEHHs Ha ITMHAX HU3KOTO
HalnpspKeHus! pu pabote TpaHcopmaropa Ha -4 orBerBiaeHuu PITH.




5. MeToaunuyecKue YKa3aHud 1o nmpoueaype ouneHuBaHusl

OueHoYHBIe MEPONPUATHSA IIpouenypa npoBeieHUs1 OLEHOYHOT0 MEPONPUATHS M He00X0ANMbIe MeTOAUYECKHE YKA3AHUS
1. Otuér no naboparopHoii padbote B xone BbInonHeHus 1a00paTopHON paboThl 00yUaroIUecs: IPOBOIAT HEOOXOIMMBIE PAcuEThI, 3aMOIHSIOT TaOIHIBI, CTPOST
rpadMKy 1 3aBepIIAOT HANMCAHUE OTYETA BHIBOIAMH.
Otuér 1o nabopaTtopHoi paboTe NOJDKEH COAEPKaTh CIETYIONINE MyHKTHI:
e TuTynbHBIN JHCT.
e Copepxanue.
e Ilemm paGoOTHL
e  lcxonHble JaHHEBIE.
e  Onucanue BBIIOJHEHHOIO UCCIIEA0BAHMNSI, BEIYUCIEHHS U PaCUETHI CO CCHUIKAMHU HA UCTIONb3yEMbIE€ HICTOUHHUKH.
e  PesynbTaThl HCCIEIOBAHUS.
e  3akiroueHHe, aHaJIu3 MOJy4YEHHBIX PE3yNIbTaTOB.
e CHMCOK UCIIOJIB3yEMbIX HCTOUHHKOB.
Otuér noymkeH ObITh oopmIleH B cooTBeTCTBHU ¢ npaBuiaaMu Crannapra TI1Y, ¢ ucnonb3oBaHueM OHNAH-Kypca.
Kpurepun oueHrBanus (IPUBOIATCS B OHJIAWH-KypCe ISl KaXK101 pab0Thl B COOTBETCTBHUHU C PEHTHUHT-TIIAHOM):
e OTuéT COOTBETCTBYET COACPIKAHUIO U MPaBUIaM O0(OPMIICHHS, pacYEThI BHIIIOJHEHBI BEPHO U B ITOJHOM 00bEME,
BBIBOJIBI TI0 pa3/ieNiaM MPEACTaBIICHBI B IIOJIHOM 00BbEME M COOTBETCTBYIOT TEMAaTHKE.
e Otuér oopmiieH ¢ HEOOIBIIMMH HEIOCTATKAMH, PAacUEThI BEIITOJIHEHBI BEPHO U B MOJIHOM 00BEME, BBIBOIBI 11O
paszenam MpeACTaBICHB B HEAOCTATOUHOM 00BEME, HO COOTBETCTBYIOT TEMAaTHKE.
e OTuér BBINIOJIHEH C CYNIECTBEHHBIMH OITMOKaMU B O()OPMIIEHUH U PAcUETax, BBIBOJBI 110 pa3iesiaM MPeICTaBICHBI B
HEJIOCTaTOYHOM 00BEME, He COOTBETCTBYIOT TEMAaTHKE, THU0O0 OTCYTCTBYIOT HOJHOCTBIO.
2. 3amuTa oT4€Ta 11O JIAOOPATOPHOI 3amuTa MpoBoANTCs B (popMe OIpoca NUCbMEHHO MM YCTHO ITOCIIE BBITOJIHEHHUS 0TYETA 110 1abopaTopHOH paboTe ¢ Iebo
pabore orpeJieNIeHus TIIyOHHBI OATOTOBKHU CTYJICHTA [0 JAHHOMY pasJielly AMcUMIuHEL [IpenonaBarens Gpopmynupyer 3—5
BOIIPOCOB, CBSI3aHHBIX C 0OBEKTOM UCCIIE0BaHuUs 1abopaTopHoi paboThl. [Ipr HEOOXOAUMOCTH, BOIIPOCH MOTYT OBITH
Ppa30UTHI Ha MTOABOIPOCHI WIIH JONOJIHEHB! HABOSAIIUMH IPUMEPaMH.
Kpurepnn onennBanus (IPUBOIATCS B OHIAWH-KypCe JUIS K10 pPabOTH B COOTBETCTBHH C PEHTHHT-TUTAHOM):
e  Pa3B€pHyTHIEC OTBETH HA BOIPOCHI, TOKA3aHO IIyOOKOE BIIaJICHHE MaTEPHAIOM.
e  Pa3BépHyTHIe OTBETHI Ha BOIPOCHI, TPEOYIOTCS] HABOSIIME BOIIPOCHI, HE TIOKa3aHO IIyOOKOE BiafieHHe MaTepraioM.
e OrtBeT Ha BONPOC C HETOYHOCTSMHU, OTCYTCTBYET HOHUMAHHUE OCHOBHOM CYTH BOIIPOCOB.
3. TectupoBanue TectupoBaHue NPOBOJUTCS B OHIAH-KypCe.
Kpurepuu onieHuBaHMs IPUBOAATCS. B OHJIAIH-Kypce ATl KaKI0ro TeCTa B COOTBETCTBUU C PEHTHHI-ILIIAHOM.
4. Pemtenue u 3ammura npakTHUECKUX Pemrenve 1 3ammra NpakTHIECKHUX 3a4a4 IIPOBOJATCS Kak B (hOpMe ayANTOPHOH paboThl, TaK M OHJIAIH, C UCIIOJIb30BAaHHEM
3a1a4 OHJIaliH-Kypca. PaboTa BBIIIOJIHSAETCS B TMCBMEHHOM BHJIE, C HCIIOJIB30BaHUEM OHJIAMH-Kypca. OLeHnBaIOTCs BllaJICHUE
MaTepHalioM 110 TeMe PabOThl, aHATUTHYECKUE CIIOCOOHOCTH, BJIa/ICHHE METOAAMH, YMEHHUS M HABBIKH, HEOOXOIUMBIE JIJIs
BEITTOJTHEHNS 3aJaHNHA. BapuaHT KOHTpOIBHOH paboTh ompeaessieTcs nmpenogasareneM. [lepen BIOTHEHNEM paboThI
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HCO6XOIH/IMO HU3Y4YUTH COOTBETCTBYIOIIHNC pa3aCJibl OCHOBHOM U JOTIOJIHUTEILHOM JIATEPATYyPHI.

Kpurepun onenuBanust:

e IIponeMoOHCTPHPOBAH BEICOKHH YPOBEHB BIIAJICHHSI MAaTEPHAIIOM, OTBETHI Pa3BEPHYTHIE, C HCIOIB30BAHNEM
IpoQeCcCHOHANBHON TEPMUHOJIOTHH.

e IIponeMoOHCTpHPOBAH XOPOLINH YPOBEHB BIIaJICHHUSI MATEPHAIIOM, OTBETHI Pa3BEPHYTHIE, C HEOOIBIINMH
HEJIOCTaTKaMH C HCIOJIb30BaHUEM IPO(ECCHOHATBHON TEPMHUHOIOTHHL.

e [IpoaeMOHCTPHPOBAH yJOBIETBOPUTENLHBIN YPOBEHb BIIaJICHUS MaTEPUAJIOM, OTBETHI COJEPIKAT CYIIECTBEHHbIE
OLIMOKH WJIM HETOUYHOCTH.

e IIponeMOHCTPHPOBaH HEYAOBICTBOPUTEIbHbIN YPOBEHD BIaJICHUS MAaTEPUAIOM, OTBETHI COAEPKAT
MPUHIUITHAIIbHBIC OI_[II/I6KI/I.

TTosicHuTENBHAS 3aIIUCKa K
KYPCOBOMY IIPOEKTY

Pabota BbITIONHSETCS] MUCEMEHHO, C UCTIOIb30BaHHEM OHJIalH-Kypca. OLieHUBAIOTCA BiIaIeHHE MaTepUalioM 110 TeMe
MPOEKTA, aHATUTHICCKIE CIIOCOOHOCTH, BIIaJICHUE METOIaMH, YMEHUS U HABBIKH, HCOOXOIUMEBIC IS BHITIOHCHHS Pa3/IeioB
mpoekTa. BapuanT onpexnensiercs mpenogaBareneM. [lepen BBIMOTHEHUEM POEKTa HEOOXOIMMO H3YYHTh COOTBETCTBYIOIIHE
pa3nensl OCHOBHOM M TOTIONHUTEIFHOM TUTEpaTyphl. B Xo/1e BEIOTHEHUS MIPOeKTa 00yJaromuecs MPOBOAAT HEOOXOIIMEIC
PacU&Thl, 3aMONHIIOT TAOIHUIIBI B 3aBEPIIAIOT PabOTy 3aKITFOUCHIEM, 0000IIAIOIINM ITOTyIeHHBIC PE3yIbTATHL

[HosicHuTenpHAs 3aMUCKa K KYPCOBOMY MPOEKTY JOJDKHA CONEPKATh CIEAYIOIINE TyHKTBI:
e TuTynbHBIN JUCT.
3amaHue Ha KypCcOBOE IPOEKTUPOBAHHE.
Conepxanue.
Bsenenue.
OmnucaHue BcexX BBIMOJHEHHBIX ATAMIOB KYPCOBOI'O IIPOEKTUPOBAHUS, BEIUNCICHHUS U PACYETHI CO CChIIKAMH Ha
HCIOJIb3YEMbIE HCTOUYHUKH.
PesynbTarsl uccneaoBanusl.
e 3aKiIIOYEHUE, aHAJIU3 MOJIYyYEHHBIX PE3YyJbTaTOB.
e  Cnucok UCHOJIb3YEMBIX UCTOUHHUKOB.

[NosicHuTENMBHAS 3aMMCKa K KyPCOBOMY IIPOEKTY NOJDKHA OBITH opopMiieHa B cooTBeTcTBHU C mpaBmwiamu Ctanmapra TITY, ¢
HCTIOIb30BAHUEM OHJIAH-Kypca.

Kpurepuu onenuBanus (IPUBOIATCS B OHIAWH-KYPCE B COOTBETCTBUM C PEHTHHT-IIJIAHOM):

o TloscHHTENIbHAS 3aMKUCKA K KYPCOBOMY IPOEKTY COOTBETCTBYET COJCPKAHUIO U MPaBHIaM 0(GOPMIICHHUSI, PACYETHI
BBIIOJIHEHBI BEPHO U B IMOJIHOM 00BhEME, BBIBOJIBI IO Pa3ieiaM IPEACTaBICHBI B IIOJTHOM 00bEME M COOTBETCTBYIOT
teMmaruke — 18-20 6annos.

o T[losicHHUTeNBHAS 3aHCKa K KypPCOBOMY IPOEKTY 0(hopMIIeHA ¢ HEOOBIIMMHU HEJJOCTATKAMH, PACYETHI BHITOTHCHEI
BEPHO H B IIOJHOM 00BEMeE, BBIBOIBI 110 pa3zeiiaM MPeCTaBICHEI B HEIOCTATOYHOM 00BEME, HO COOTBETCTBYIOT
temaruke — 11-15 Ganos.
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e [losicHuTenbHAs 3amMUcKa K KypCOBOMY IPOEKTY BBITIOJIHEHA C CYIIECTBEHHBIMH OMIMOKaMu B 0pOpMIICHUH 1
pacuérax, BEIBOABI IO pa3feiiaM MPEeCTABICHB! B HEJOCTaTOYHOM 00BEME, He COOTBETCTBYIOT TEMATHKE, JTHO0
OTCYTCTBYIOT HOITHOCTEIO — 0-11 Gaymos.

3amuTa KypcoBOTO IPOEKTa

OrnieHKa KypcOBOT'O MPOEKTa CKJIAABIBACTCS M3 OLEHKH BBIMIOJHEHHS] KYpPCOBOIO MPOEKTA U 3aAIUTHI
KYPCOBOTO MPOEKTA.

BrimoniHeHUE KYpCOBOTO MPOEKTa COTJIACHO KAJICHIAPHOMY PEUTHHT IUIaHy oIlleHuBaeTcs mo 40-
OayUTHbHOM HIKaJIe.

Kputepun onieHUBaHUS [T BBITTOJIHEHUSI KYPCOBOTO IMPOCKTA!

1. IToaHOTA pacKpBITUS TEOPETUIECKOTOo paszaeia — 1o 10 6ayuios;

2. KagectBo pacueToB — 110 15 6aos;

3. [IpaBWIBHOCTH ¥ APTYMEHTUPOBAHHOCTb CCJIAHHBIX BBIBOJOB — JI0 5 0aJUIOB;

4. TTocenoBaTensHOCTh U JIOTHYHOCTD M3JI0KEHUS MaTepraia — 10 5 0aJljios;

5. Pabora opopmnena o crangapty TITY — 5 Gannos.

3ammra KypcoBOTO IPOEKTa OLICHUBAETCS 10 60-0aIbHOM IIKaJIe.
Kputepuu onieHnBaHus 3a1IMTHI KYPCOBOT'O IPOEKTA!
1. CooTBeTcTBHE COMEPKAHUS JOKIAAa U CTEIICHb BIIAJICHUS 3asBICHHOW TEMOW HMCCIICIOBAaHUS — JIO
20 6am110B.
2. JleMOHCTpamus HAaBHIKOB TIPOBEJCHUS PACUSTOB W OICHKH IIOJYYCHHBIX Pe3yJbTaTOB
HUcciIenoBanuil — 10 20 0aynios.
3. KadectBO 0TBETOB Ha BOmpOCkl — 110 20 6asios.
e HrtoroBas oreHKa 3a KypCOBOM MPOEKT OMPEENIeTCs Ha OCHOBE MOTYYSHHONW CyMMBI 0asioB 3a
BBITIOJTHEHUE KYPCOBOTO MTPOEKTa U 0AJUIOB, HAOPAHHBIX MPH 3aAIIUTE COTIIACHO KAJICHIAPHOMY
PEUTHHT MIIaHy TUCIUILINHBI.

DKk3aMeH

OK3aMeH OCYIIECTBIAECTCA B COOTBeTCcTBUU ¢ [lonokeHneM O NpPOBENEHUH TEKYIIEro KOHTPOIsS H
npoMeKyTouHou arrecranuu TI1.
DK3aMeH HalleJieH Ha KOMITIEKCHYIO MPOBEPKY OCBOCHUS AUCIIMILINHBI. DK3aMeH MPOBOJUTCS B YCTHOM MIJIM MUChMEHHOM
(bOpMC 1o 6I/IJ'[CTaM, B KOTOPBIX COACPIKATCA BOIIPOCHI (3aHaHI/Iﬂ) 10 BCEM TeMaM Kypca, B TOM YHUCJI€ C UCIIOJIb30BAHUEM
OHnaﬁH-Kypca. O6y‘laIOIII€MYC$I ,HaéTCﬂ BpEMs Ha NIOATOTOBKY. OHCHI/IBaeTCﬂ BJIaICHUEC MAaTEpHaJIOM, €TI0 CUCTEMHOC
OCBOCHHUC, CIIOCOOHOCTH NPUMCHSATH HYKHBIC 3HAHUS, HABBIKW U YMCHUS IIPU aHAJIU3E l'[p06J'ICMHBIX CI/ITyaIII/Iﬁ " pelICHUHN
MPAKTUYCCKUX Ba,Z[aHHﬁ. OCYIIICCTBJ'IHGTCS[ B cooTBeTcTBUU ¢ [looxkeHneM 0 MPOBCACHUMN TCKYLICTO KOHTPOJIA U
HpOMC)KyTO‘IHOﬁ aTTeCTalln TIIY.B J3K3aMCHAIlTUOHHOM ouiere OLICHUBACTCA TCOPCTUIECCKAsA MMOJATOTOBKA 110 pa3jciiaM
AUCHUIUIMHBI U HABBIKU PEHICHUA NPAKTUYCCKUX 3a/1a4.

Kpurepuu onieHuBanust:
e  CTyZneHT NOJHO PAaCKpbLI coJlepkKaHNe MaTepuaa B 00béMe, IPelyCMOTPECHHOM TIPOrpaMMON; M3T0KIII MaTepHal B
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HE00X0AUMOH TOCIE0BaTEIbHOCTH; IPOJEMOHCTPUPOBAJ YCBOSHHE PaHEe U3YUEHHBIX COMYTCTBYIOIIUX BOIIPOCOB,
OTBEYAJI CAMOCTOSTEIFHO 0€3 HABOMSIINX BOIIPOCOB MIPENOAaBaTENsl. BO3MOKHBI 0/1HAa-7IBE HETOYHOCTH NIPH
OCBEIICHUU BTOPOCTEIICHHBIX BOIPOCOB — 18-20 6amioB.

OTBeT B OCHOBHOM COOTBETCTBYET TPEOOBAHMAM Ha OTIMYHYIO OTMETKY, HO IIPH 3TOM CYIIECTBYET OIMH H3
HEJIOCTATKOB: JAOMYIICHbI OlHA-BE HETOYHOCTH IIPH OCBEIICHUN OCHOBHOT'O COZIEPXKAHHSI OTBETA, HCIPABICHHBIE 110
3aMEUYaHMIO SK3aMEHATOPA; JAOMyIIeHa OmHOKa 1ian Ooiee IBYX HETOYHOCTEH IIPpH OTBETE HA BTOPOCTEIICHHBIE
BOTIPOCHI — 14-17 GanoB..

B nporiecce oTBeTa HEMOIHO WM HETIOCIIEA0BATEILHO PACKPBITO COAEPIKaHUE MaTepuaa, Ho II0Ka3aHo oo1iee
MIOHMMaHKE BOIPOCa M IPOJEMOHCTPHPOBAHBI YMEHHS, IOCTATOYHbIE ISl AajbHEHIIEro yCBOSHHUS IPOrPaMMHOTO
marepuaia; CTyACHT HE CMOT IPUBECTU MPUMEPHI IJId NPOSACHECHUA TECOPHUU; TPU U3JTIOKECHUN TECOPECTUYCCKOI'O
Marepualia BbISIBJICHA HEZ0CTaTOUHas ChOPMUPOBAHHOCTH OCHOBHBIX KoMIeTeHuui — 11-13 Oamnos.

CTyZIeHT He CMOT PacKpPhITh TEOPETHUECKOE COJICpPIKaHNEe MaTepHaa B MUHUMAIIbHOM 00bEMeE, PeayCMOTPEHHOM
MPOrpaMMOii; OTCYTCTBYET IOCIEI0BATEILHOCTh H3JIOKEHHUE U yIOTpeOieHne Heooxoaumoii Tepmunoiorud — 0-11
0aJuIoB.




