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IHACIIOPT

®OHJIA OIEHOYHBIX CPEJCTB IO YYEFHOM JUCIIATLINHE
Hzonsayus u nepenanpsasicenue 8 91eKmMpoIHEPLeMUecKUX cucmemax

(HauMeHOBaHUE JUCLUILIAHBI)

Kon konTpoaupyemoit
Ne KoHTposmpyemsle pa3ieist AL KOHTPOIIPY HaumenoBanue
KOMIIETeHIINH (WJIU €€
/1 (TeMBbI) AUCITUTUTMHBI OIICHOYHOT'O CPEACTBA
YaCTH)
Bgeaenue. lenu u 3agauun Cobecenopanme
1. ' OIIK-2, TIK-1 CamocrosTenpHas
Kypca
pabota
CobecenoBanue
2. | I'po3oBbIe IepeHanPsKEHUS OIIK-2, TIK-1 A
[TpakTnueckas pabora
Brnusinue 3a3eMieHust HeWTpamu
B CETAX BBICOKOTO HaIPSKEHUS Cobecenosare
3. P OIIK-2, TIK-1 CamocTosTeNbHast
Ha YPOBHH BO3HHKAIOLINX
. paborta
nepeHanpsHKeHUn
BuyTpeHnHue nepeHanpskeHus CobecenoBanue
4. OIIK-2, TIK-1
[TpakTuueckas padorta
N3omnsnmst 31eKTpOyCTaHOBOK CobecenoBanue
5. OIIK-2, TIK-1
BBICOKOT'O HaMPsDKEHUS [IpakTuueckas pabora
NEPEYEHDb OHEHOYHBIX CPEACTB
IIpeacraBiaenue
HaumeHnoBanue
Ne Kpartkasi xapakTepucTuKa OLICHOYHOI'0
OLICHOYHOT' 0
n/n OLIEHOYHOI0 CPeICTBA cpencTBa
cpencTBa
B ponge
CpencTBo KOHTpPOJIS,, OPraHM30BAaHHOE KaK
crienuanbpHas Oeceia mpenoaaBaTests C
Bompocs! o temam /
00y4JaromuMcsl Ha TEMBbI, CBSI3aHHBIE C
1 | Cobeceoosanue N N paznenam
M3y4aeMoi JUCIUTUTMHON, U PACCUUTAHHOE Ha
. JUCUUTUTHHBI
BBISICHEHHE 00beMa 3HaHU 00ydaroIerocs mo
ompeJIeICHHOMY pa3jieny, TeMe, TpolIemMe U T.11.
CpencTBo npoBepKH YMEHUN TPUMEHSTh Kommnekr
2 Koumponvnas MOJTyYEHHBIC 3HAHUS JIJIsl pEIICHUS 3a1a4 KOHTPOJIBHBIX
paboma OMPEJIETICHHOTO TUIA MO TEME WU 3aJlaHui 1Mo
pasneny y4eOHOM TUCIUTITAHEIL. BapHaHTaM
CpencTBo NpoBEPKH YMEHUN MPUMEHSTh Kommnekr 3amannii
Pacuemmno- IMOJIYYCHHBIC 3HAHUS 110 3apaHCC JIJI BBIIIOJIHCHU S
3 | epaghuueckasn onpeneneHHuoﬁ METOJIMKE JIJISl pEIIeHUs 3a7a9 pacueTHo-
paboma WJTU 3aIaHUH 110 MOJTYJTIO WJTA JUCITUTUTHHE B rpapuuecKoil paGoTHI
IEJIOM.
YacTu4HO periaMeHTHPOBAHHOE 3aJaHuE,
HMMEIOIIIee HECTAHIapTHOE pelICHUE U
B Aap P TeMpbl rpynmnoBsIx
TTO3BOJISIOIIEE TUArHOCTUPOBATh YMEHUS,
Tsopueckoe . u/unu
4 WHTETPUPOBATH 3HAHUS PA3IUYHBIX 00JIacTel,
3a0anue WHTUBH Ty ATbHBIX
apryMEHTHPOBATh COOCTBEHHYIO TOUKY 3PCHHS. .
TBOPYECKHUX 3a/IaHUI
Mo3KeT BBIOTHITHCSI B MHAUBUYaTbHOM
MOPSAJIKE WK TPYIION 00y4aromuxcsl.

2




BOITPOCHI 1JI51 COBECEJOBAHMUS (TEKYIIIUHA KOHTPOJIb)

Pa3znen Beenenmne. Ilean v 3axaum Kypca

Ha3HaquHe, BUJbI U (bYHKLII/II/I N30JI0UU B I-)JIGKTpOyCTaHOBKaX.

HomuHansHbIE HanpspKeHUs, HanOoJIbIIMe Pabovre HAMPsHKEHUS, TIEPEHAITPSKCHHMSL.

3. TlepenanpsikeHus, BO3ACHCTBYIONINE HA U3OJIAIIUIO B TIPOIECCE IKCILTyaTaIluH, U UX
OTpaHUYECHUS

N

Pa3gen I'po3oBble nepeHanps:KeHUust
Pa3psan moiaauu. OCHOBHBIE TAPAMETPBI MOJIHUU.
2. TexHuyeckue ycTpoicTBa A 3alUTHI OT NPSAMBIX YIapOB MOJHHUH U OT BOJIH
nepeHanpsHKeHU|, HabeTaroIUX ¢ JIMHUT
CreprkHEBBIE U TPOCOBBIE MOJTHUEOTBO/BI, UX 30HBI 3aILUTHI
4. 3azemisolIUE YCTPOMCTBA, UX Ha3HAUYEHUE, KOHCTPYKIMH, CTALIMOHAPHBIE U UMITYJIbCHBIE
COIIPOTHBIICHUS 3a3EMJICHUS
5. TpyOuaTble 1 BEHTUIIBHBIE PA3PAIHUKH, X Ha3HAYCHUE, (PYHKIINH, XapaKTePUCTUKH U
KOHCTPYKILIMH
6. Henunelinbpie orpaHMYUTENH MTEPEHANTPSHKCHUN.

=

w

Pasnen Biausinme 3asemiieHUsi HEMTpPAaauW B CeTHAX BBICOKOIO HANPSKEHWUS HA YPOBHU
BO3HUKAKMINX NepeHanpPAKeHN I

1. Ilponeccsl, onpeenaomne peKuM 3a3eMIICHHSI HEUTPAJIU 3JIEKTPUUECKOI ceTH

2. Tok ogHO(a3HOTO 3aMBbIKAHUS Ha 3€MIIIO B CETSIX C M30JIMPOBAHHON HEUTPAJIbIO

3. IloBbImeHne HaMPSHKEHUS Ha 3A0POBBIX (pa3ax mpu ogHO(PA3HOM 3aMBIKAHUH Ha 3EMJITIO

4. HampspkeHre HECUMMETPUHU B HOPMaJIbHOM PeKUMe pabOThI CETH C U30JIHPOBAHHON
HEUTPAIIBIO

5. KomreHcanus eMKOCTHOIO TOKa 0IHO(Aa3HOI0 3aMbIKaHUS Ha 3€MITIO TyTOracsuiim
peaktopom (II'P) u pesonancHoe cMelieHrne HeHTpaliu BeliecTBUE HecuMMeTpuu cetu ¢ JII'P B
HOPMAaJIbHOM PEXHUME PabOThI

6. Tox ogHO(Da3HOTO KOPOTKOTO 3aMBIKAHUS M HANIPSHKEHUST Ha HEaBapHIHBIX (pa3ax B CETSX C
[JIyX03a3€MJICHHON HENUTPAJIBIO

7. [IpuMeHeHne COMpOTUBIIEHU B HEUTPAIIAX TpaHCPOPMATOPOB CETU

8. Ilpeumy1iecTBa, HEIOCTATKU, 0OJACTh IPUMEHEHUS PA3IMYHBIX PEKUMOB 3a3EMIICHHS
HEUTpaIun

Pa3nen BHyTpeHHue nepeHanpsi;keHus

. IlepenanpskeHus B CETAX C U30JUPOBAHHON U KOMIIEHCUPOBAHHON HEUTPAIbIO

. JIyroBble nepeHanpsKeHus B CETAX C U30JIMPOBAHHON HEUTPAIIBIO

. Teopuu Ilerepca u Cnensina, Ilerepcena, benskosa

. Bimustaue [II'P u pe3ucTopoB B HEUTpaau Ha {yTOBbIE IEPEHAIIPSHKCHUS

. MepblI 3aIUTHI OT TyTOBBIX NEpEHANPSHKEHUN

. @eppope30HaHCHBIE MTEPEHATPSKEHUS

. [lepenanpskeHUs IpU KOMMYTALHAX JIEKTPUYECKUX JIBUTATENEH

. KBasucranyoHapHble IEpeHANPSKEHNS B CETAX C IIyX03a3€MJIIEHHON HEUTPaJbio

. [loBbIIEHNE HATIPSKEHUS [TPU OJJTHOCTOPOHHEM CUMMETPHUYHOM BKJIFOUEHHUH JIMHUY, BIMSTHUE
MOIIIHOCTH CUCTEMBI, MOIIIHOCTH U MECTa YCTAHOBKHU LIYHTUPYIOLIUX PEAKTOPOB,
KOpOHUpPOBaHMs poBoAoB BJI Ha nepeHanpsxeHns

10. Ilepenanpsixenus npu HenoiaHo(pa3HOM BKItoueHuu BJI

11. KomMyTanioHHbIe IEPEHANIPSKEHUS B CETSIX € 3P PEKTUBHO 3a3€MIIEHHON HENTPaNIbIO
12. Iepenanpsixenus npu miaHoBoM BkiIoueHuu JIDII u Bkmouennu B nukie TAIIB

13. O6uas xapakTepUCTHKH MTpoLecca JIMKBUIAIMY aBapUU C TOYKH 3PEHHS BOZHUKAIOIINX
NIEpPEHAIPSKCHUN
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14. Cratuctuyeckue XxapakTepUCTHKU NEPEHANPSKEHUI Ha pa3InYHbIX CTAAMSIX Ipoliecca
JMKBUAALNU aBapUH
15. Ilepenanpspkenust npu oTkirodeHUsX BJI

Pa3zgen U3oasiiiust DJI€eKTPOVCTAHOBOK BBLICOKOI0 HANPSKEHUS

1.
2.
3.

NG

Buemnss uzomnsus. TpeboBanus K U30ISIUN

BonbT-cexyHaHbIE XapaKTEPUCTUKU U30JISLUN

Koopannaiust ypoBHEN U30JSLKMHU C KPATHOCTHIO BO3JAEHCTBYIOIIUX NIEPEHANIPSIKCHUN U
rapaMeTpamu 3allUTHBIX alapaToB

Hasznauenue u koHCTpYKUHS U30asuuu BJI v moicTaniuii: IThIpEeBbIE, OIBECHBIE, OTIOPHBIE
Y IPOXOJHBIE U30JIATOPHI

Br100p KoMM4ecTBa U30JIATOPOB B TUPJISIH/IC ¥ TAOAPUTOB BO3IYIIHBIX TPOMEKYTKOB

PerynupoBanue 31eKTpUUEeCcKOro noJisi BO BHEUIHEH U30JIALUN

BnyTtpennss nzonsauua. @yHKUUH, BBIIOIHAEMbIE BHYTPEHHEN U30JSILMEH

Hcnonbs3oBanue pa3auyHbIX BUAOB BHYTPEHHEN U30JISIIIUM B 3JIEKTPOYCTaHOBKAX BBICOKOTO
HaINpPsDKEHUS: BBOJIaX, TPaHC(HOPMATOPOB, KPYITHBIX JIEKTPHUICSCKUX MAIllMHAX, KaOesX,
konzaeHcaropax. OPY u 3PY

Ucnbitanue nzonsiuu. VcnpiTanue BHICOKUM HaNpsKEHUEM, MPO(UITAKTUUECKUE UCTIBITAHUS
(M3MepeHue TaHTeHca JIeTbTa, COMPOTUBICHUS, EMKOCTH U301, U3MEPEHUE YPOBHS
YaCTUYHBIX pa3psiioB)

10. BH60p AUATrHOCTUYICCKUX MapaMETPOB COCTOAHUA U30JISINNUU PA3JIMIHBIX YCTAHOBOK

BBICOKOI'O HAIIPSIXKCHUSA

11. BH60p BCJINYHH HUCIIBITATCIIbHBIX HaprI)KeHHfI, HCIIBITATCIIbHBIC YCTAHOBKH BBICOKOT'O

=

w

HaIIps>KCHUA, 0COOCHHOCTH I/ISMepeHI/Iﬁ BBICOKOI'O HAIIPSAXKCHUA

KpuTtepun oneHKH 0TBETOB HAa TeOpEeTHYECKHE BONPOCHI (TEKYIIHII KOHTPOJIb):

pe3yJibTaT, COAEpPKAIIMI TTOJHBI TMPAaBWIbHBIM OTBET, IMOJHOCTBIO— COOTBETCTBYIOUIUMN
TpeOOBaHUSAM KpUTEPUsl, — MAKCUMaJIbHOE KOJIMYECTBO OAJIOB;

pe3yJbTat, cojiepKallluii HEMOMHBIN NMPaBUIIBHBINA OTBET (CTENEeHb MOJIHOTHI— OTBETa — Oolee
60%) wiam OTBEeT, COAEp)KalMiA HE3HAYUTEIbHBIE HETOYHOCTH, T.€. OTBET, HMEIOIIUN
HE3HAUUTENIbHbIE OTCTYIUIEHHsT OT TpeOoBaHUM kputepus, — 75% OT MakCHMalbHOTO
KOJIMYeCTBa 0aJIjIoB;

pe3yJbTaT, CoAEpKAIINN HETIOIHBIA MPaBUIIbHBIN OTBET (CTENEHb MOJIHOTHI— OoTBeTa — OT 30
no 60%) W OTBET, COJEpXKAIUKA 3HAUYUTETbHbIE HETOYHOCTU, T.€. OTBET, HMMEIOIIHMA
3HAYMTENbHbIE OTCTYIUIGHUS OT TpeOoBaHuit kputepus — 40 % OT MakCUMalbHOTO
KOJIMYeCTBa 0aJIjIoB;

pe3yNbTaT, CoepKAIUI HETIOJIHbIN MPAaBUIIbHBIN OTBET (CTENEHb MOJIHOThI— OTBETa — MEHEE
30%), HenpaBUIbHBIN OTBET (OTBET HE MO CYLIECTBY 3a/1aHUs) MJIM OTCYTCTBHE OTBETa, T.€.
OTBET, HE COOTBETCTBYIOIIUI MOIHOCTBIO TpeboBaHUsAM kputepus, — 0 % oT MakCcUMalbHOTO
KoJIn4yecTBa 0aos;

HAUMEHOBAHUE MMPAKTUYECKUX PABOT (TEKYIIUI KOHTPO.Ib)

Pacnpenenenue HanpspKEHUS 110 AJIEMEHTaM U30JISIHOHHBIX KOHCTPYKIMN

ZII/IBJ'IGKTPI/I‘-IGCKI/IG IOTEpH B H30AOMM  KOHTPOJIb  HU30JIMOUMHM 110 TaHIC€HCY  yriia
TMRJIEKTPUUECKUX MTOTEPh

[Tpo6oii ra3000pa3HbIX AUDIEKTPUKOB Ha IEPEMEHHOM HaIPSHKEHUH

MGTO,Z[bI KOHTPOJIA U30JIsIIMU, OCHOBAHHBIC HA SABJICHUU a6c0p63u1/11/1 3apsaa0B
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IIpakTuyeckasi padora Nel
«Pacripenenenue HapsHKEHUS 10 AJIEMEHTaM U30JIIIIMOHHBIX KOHCTPYKITUI

YueoHan neJjab: I[J'ISI TUPJAHABL  H30JIATOPOB: IHOCTPOHUTH 3aBUCHUMOCTL  IIPpHU

HEOTPAaHWYEHHO OOJIBIIIOM YHCIIC WU30JSTOPOB B THUPIsAHIE, B pacuere mpuHATE=50 nd,nd,1,0;
3,0; 4,0; 5,0 n®;

[Topsiiok BeIOTHEHUST paOOTHI:

Ha ctenne Nel (YHB-100) ¢ moMoI111bt0 U3MEPUTEIBHOM IITAHTU ONPEAEIUTH HAIIPSHKEHNE
Ha KaXJIOM U30JIATOpE TUPJISIHIBL. YUCIIO H30/ITOPOB B TUPIISIHJIE — /; HAPSKEHUE Ha TUPIISIHIE
— 65 kB (HomMuHanbHOE (ha3HOE HANPSHKEHHUE YCTaHOBOK Kiacca 110 kB).

[lo pesynapraram u3MEpeHHs] MOCTPOUTH TpaQUKU  3aBUCUMOCTEH AU /U, =f (i)

LU /U, =)

CpaBHUTB pe3yNbTaThl U3MEPEHUI paclpeeNICHUs] HAPSDKEHUS C HOPMATUBHBIMU (TIPHIL
1), coenaTh aHAIIN3.

VYcTaHOBKa COCTOUT M3 BBICOKOBOJBTHOIO OTCEKa M MyJbTa ynpasieHus [1¥220-11/4,4,
HaXOJSIIEToCs CHApYX H orpaxaenus (puc. 1.3).

DnekTpuueckas CXeMa YCTAaHOBKM COCTOUT U3 CHJIOBOM CXEMbl M CXEMbI YIPABIICHUS.
Hanpsokenue ot cetu momaéres udepe3 pasbeMbl LIIP1 u P2 nHa mynst ynpaBnenus (ITY).
[lutanue cuUIOBOM CXeMbl OCYLIECTBIISIETCA Yepe3 3aMOK BKJIIOYEHUs cereBoro nuranus I11.
Brmrouennem rtnaBHoro konTtaktopa (I'K) HampshkeHwe momaercs Ha PeryJIUupOBOYHBIN
tparcopmatop (AT), manee uepes padbounii konTakTop (PK), Ha yCTpOHCTBO TOKOBOH 3aIUTHI
(T3) u BbICOKOBONBTHBIN wucnbITarenbHbld  Tpanchopmarop (TP). C  wucneitaTtenbHOrO
TpaHcopMmaTopa BBICOKOE HAINpsKEHHE MOoJaeTcsi Ha 00beKT uchbiTanuid. [lo BcTpoeHHOMY B
NyJIbT yopaBieHus amnepmerpy (A) u BonbTMeTpy (V), Ipu HEOOXOIUMOCTH, MPOU3BOJIUTCS
KOHTPOJIb TOKA U HANpPSOKEHHs Ha IEPBUYHOM CTOPOHE UCTIBITATEILHOTO TpaHCchopMaTopa.

W3mepeHue BBICOKOTO HaNpsKEHUS IPOU3BOAUTCS HEMOCPEICTBEHHO IO BBICOKOHN
CTOPOHE HCHBITATENIBHOIO TpaHchopMaropa depe3 JeNuTeNb BbICOKOro HampspkeHus (IH).
OTcuer noka3aHui MPOU3BOIUTCS 110 AMIUIMTYIHOMY BOJIbTMETpY BA 11, BcTpoeHHOMY B MysIbT
yopasieHus. OmnucaHue W Ha3HAYeHHE KHOIMOK YMPaBICHUS M SKPAaHOB BCTPOEHHOIO
aMIUITYIHOTO BOJBTMETpA MPHUBEACHBI B €r0 pyKoBoAcTBe Mo 3kcruryarauuu TC 422129.001
PO.

[Ipu BKIIOYEHMHM IyJIbTA YNPABICHUS MapaMETPbl HACTPOWKHM aMILIUTYJHOTO BOJBTMETPA
COOTBETCTBYIOT IIOCTaBJICHHON 3a/lade MpenojaBareieM, U MPOU3BOAUTH JIOMOJHUTEIbHYIO
HAcTpoOWKy He TpebdyeTcs

Ha IIY nox maHenpro OPraHoB yHpPaBJIEHHUS OTIEIBHO PACIOJIOKEHA PYydKa YIPABICHUS
PEryIsiTOPOM HanpsKeHUs1 yCTaHOBKH «VcrbpITaTenbHOE HANPsDKEHUE» U rpaduyecky HaHECeHbI
MIECTh CTPENOK. Tpw CTpenku, HaHECEHHbIE B OOINEM MOJOXKEHHH BBEpX (OT omeparopa),
YKa3bIBalOT HAIPABJICHHE IEPEMEIICHHsS] PYUYKU YIPABICHUS PEryJIsATOPOM s IOBBIILIEHUS
UCIBITaTEIbHOTO HAMpSOHKEHUs,, TeHEPUPYEMOTO YCTaHOBKOH; TpPU CTPENKH, HAHECEHHbIE B
o0I11eM HarpaBJIeHMH BHU3 (K ONEpaTopy) — HalpaBlieHHUs MEepPEeMEIIeHUs] PyUKU JJIsi CHUKESHHUS
HaNpsKEHHUS.

OTHOCHTENBHBIE pa3MEpPbl CTPEJIOK COOTBETCTBYIOT Pa3/IMYHBIM CKOPOCTSM H3MEHEHUS
HampspkeHus (TIOBBIMIEHUS WM CHUKeHus). [lpu mepeMenieHHMM pydykd B HalpaBlICHUSX,
YKa3aHHBIX CTpEJIKaMH HAaUMEHBIIEr0 pa3Mepa, CKOPOCTh MU3MEHEHMs HANPSIKEHUS COCTABIISAET
npumepHo 1,8 xB/c; B HampaBieHUsX CTpeNoK cpeaHero pasmepa — mnpumepHo 2,5 xB/c; B
HampaBJICHUAX CTPEIOK HauOOJbIIEero pazMepa — npuMepHo 3,5 kB/c.



brok 3amuter u curaanuzainuu (b3C) otkmogaer PK mpu neperpyskax mo Toky u mpobdoe
HCIIBITYyEeMOr0 00BbEKTa, HE MO3BOJISIET BKIIIOUUTH BHICOKOE HANPSDKEHHUE MPU OTKPBITOM JIBEpU B
BBICOKOBOJIbTHBIM OTCEK YCTAHOBKH.

[lepen momayeit BHICOKOTO HAIPSHKEHUS, HAXKaTUEM KHOTKU «3BOHOK» Ha [1Y, BkitouaeTcs
3BykoBasi curHanmzanus (3C). [Ipu BKIIOYEHHM TJIaBHOTO KOHTaKTOpa 3aropaercs CBETOBas
CUTHaju3auuss Ha orpaxiaeHuu ycraHoBku (BH) wu orkmrouaercst 3asemuidromiuii HOX €
BBICOKOBOJIbTHOTO BBIBOJIa HCHBITaTeNnbHOro TpaHchopmatopa (3H). Ilpu oTkmoyeHuu
BBICOKOTO HANpsDKEHHS, TMPU MPpo00oe M30JIALMU WM OTKPHIBAHUU JIBEPU B BBICOKOBOJIBTHBIM
OTCEK 3a3€MJISIIOLIUI HOXK BKJIKOYAETCSl aBTOMATUYECKHU.
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Puc. [Tpunnunuansaas snexTpudeckas cxema Y B-100

ITopsimok paboTsl

. IIpoBepHUTh HAEKHOCTH COETMHEHNUS 3a3EMJIEHUS CXEMBI BU3YaJIbHBIM OCMOTPOM.
. IIpoBepuTh pabOTy CUTHAIBHBIX JIaMI U OJOKMPOBOYHBIX YCTPOMCTB.
. IIpoBepUTH M0JI0KEHNE 3a3EMJISIOLIETO HOXKA.

. CoOpath HEOOXOUMYIO CXEMY UCIBITAHUI.

. Ilogate xomany ronocom «Ilogaro HanpsKeHUE».

. BxinrounTs Buaumsbli paspsis [P2.

. Beikimrouarenem 111 BKIIOUNTE yJIBT yIIpaBICHUS.

. BKImtounTh riaBHbIN 1 pabounii KOHTAKTOPHI.

. Cnenatb HEOOXOIMMbBIE U3MEPEHHUSL.

10. CHATB HcOBITATENTFHOE HAIPSDKEHHUE 10 HYJIIS.

11. OTxmrounTh pabouuii U rIIaBHBIM KOHTAKTOPBI.

12. Beixmrouatenem [11 OTKITIOYATE MyJIBT yIIPaBICHUS.

13. OtxumtounTh BUAMMBIHA pa3psis P2,

14. YoenuTscst BO BKIFOYEHHOM ITOJIOKEHUH 3a3€MIISIFOIIIETO HOXKA.

15. Tlonats komMaHy TosiocoM «Hampspkenue CHATO, 3a3eMIICHOY.

16. I1pn HEOOXOAMMOCTH TOBTOPUTH JISHCTBHE 11O MyHKTaM 4-15.
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IIpakTuyeckasi padora Ne2
«JInsrekTpudecKkue moTepy B U30JISAIIMU KOHTPOJIb U30JISIIIUU IO TAHT€HCY yTJia
JURJIEKTPUUECKHUX MTOTEPH

YueOHast HeJib: 03HAKOMUTBCS CO CXEMOH YCTaHOBKHU, HA KOTOPOI Oy IyT BBIMOIHATHCS H3MEPEHHUS,
C PacIoJIOKEHUEM OTIEJIBHBIX 3JIEMEHTOB CXEMBI.

- M3YYHUTh MHCTPYKLUHUHU MO paboTe C M3MEPUTENBbHBIMUA HMPUOOPaMH, UCHOIB3YEeMbIMU Ha JaHHOU
YCTaHOBKE.

- U3MEpUTh 10 «HOPMAIBHOW» W «IEPEBEPHYTOH» cXemMe (g0 M EMKOCTh OCHOBHOW H
IOIMOJHUTENbHOM 3oty BBoga 110 kB.

- U3MEPUTH MO0 «HOPMAIBHOW» cXeMe tgd M EeMKOCTh KOHJIEHCATOpa JEJIUTENS BO3IYIIHOTO
BBIKJIFOUATEJIS.

- CPABHHTH PE3yJIbTaThl U3MEPEHHUI C HOPMATHBHBIMU (TIPHUIIL. 2), CIIeTaTh aHAIH3.

YcTaHOBKa COCTOMT U3 BBICOKOBOJBTHOI'O OTCEKAa W IIyJbTa YIPABJICHUS, HAXOIAIIETOCs
CHapy> KU OIpakICHUS.

OnexTpuyeckas cXeMa YCTAaHOBKM COCTOMT M3 CHJIIOBOM CXEMBI M CXEMBI YIPAaBJICHUS.
Hampsokenue ot cetu nonaércs uepe3 pazbemsl LIP1 u [IP2 Ha nynsT ynpasnenus. BxiroueHnuem
KOHTAaKTOB ~MarHutHoro myckarens (MII) HampsbkeHue mojaeTcss Ha  PeryJMpOBOYHBIN
tpancopmarop (AT) u BbicokoBosbTHBIM TpaHcopmarop (TP). C Tpancdopmaropa BbICOKOE
HalpsDKeHUEe MOoJaeTcss Ha OObEKT UCHBITAaHUM U M3MepHUTeNbHYI0 cxeMy Mmocta P5026. M3mepenue
BBICOKOTO HAIPsIKEHUS TPOU3BOAUTCS 10 HU3KOM CTOpoHE TpaHcdopmaTopa BoabTMeTpoM (KV).

Ilepen momaueil BBICOKOIO HANPsDKEHUsS, HaXXKaTMEM KHONKU «3BOHOK» Ha I1VY, Brirouaercs
3BykoBasi curHanuzauus (3C). Ilpu Brirouenunm MII 3aropaercst cBeToBas CUTHajIM3alusl Ha
orpaxaeHuu ycraHoBku (BH) u otkmrouaercs 3azemistonuii Hox (3H) ¢ BBICOKOBOJIBTHOT'O BBIBOJIA
tpanchopmaropa (3H). [lpu OTKIIOYEHHH BBICOKOTO HANPSDKEHHUS WM OTKPBHIBAHUM JBEPH B
BBICOKOBOJIBTHBIN OTCEK 3a36MJIIOINI HOXK BKIIOYAETCS aBTOMaTHYECKH.
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. [TpoBepuTh HAAEKHOCTh COSTUHEHUS 3a3EMJIICHUS] CXEMBI BU3YAITBHBIM OCMOTPOM.

. [IpoBepuTth paboTy CUTHATBHBIX JIAMI U OJIOKUPOBOYHBIX YCTPOUCTB.

. I[IpoBepHTH MOJI0KEHNE 3a3EMJISIOLIETO HOXA.

. CoOpath HEOOXOIUMYIO CXeMYy UCIIBITAHUH.

. [Topate komany rojgocom "llonaro HanpspkeHue".

Bxirounts Bugumslii paspeis LHP2.

. Knonkoii I1 (myck) Ha mynbTe yrnpaBieHHs BKIIOUHUTH BBICOKOE HAIPsKEHHE.

. Perynsaropom HanpspkeHus (AT) BEICTaBUTh HEOOXO0IMMOE UCIIBITATEIHHOE HAMPSHKEHUE.
. Cnenatb HEOOXOAUMbBIE U3MEPEHHUS.

10. CHATH UCTIBITATEIHHOE HAMPSDKEHUE IO HYJIS.

11. OTkmrounTs HanpspkeHUue KHONKoM C (CTOI) Ha MyJIbTE YIPABICHHS.

12. OTxmounTh BUAMMBINA pa3peis LIIP2.

13. Y6enutbcs BO BKIIFOUEHHOM IMOJIOKEHUHU 3a3€MJISIOIIET0 HOXKA.

14. Ilonate xomanay rosiocoM "HampsikeHue cHATO, 3a3eMJIEHO".

15. [Ipu HeoOX0IMMOCTH TOBTOPHUTH JEHCTBHE MO MyHKTaM 4-14.

16. M3mepeHusi Ha MOCTY NEPEMEHHOTO TOKAa IPOW3BOJHWTH B COOTBETCTBHH C TEXHHYCCKHM
OMKMCAaHUEM U MHCTPYKIIMEH 0 SKCIUTyaTalluy Ha mpubop

©CONOUTAWN

IpakTnyeckas padora Ne3
«IIpo6oii ra3000pa3HbIX AUIEKTPUKOB Ha IEPEMEHHOM HAIPSKEHUM

YuebHast mesab: O3HaKOMHUTbCA ¢ Ja0OPATOPHON YCTAaHOBKOHM. YCTaHaBIMBAas Pa3/MYHbIC
ANEeKTpoAbl (M3MeHsAs (GopMy IOJis) MPOU3BECTH H3MepeHue HampspkeHui. [IpousBectn pacuer
ANEKTPUYECKOM MPOYHOCTU U HANPSKEHUS TPO0O0st OT OPMBI FIEKTPUUYECKOTO MOJSI U PACCTOSHUSL.

[Tops 10K BBINONHEHUS PAOOTHI:

VYcTaHOBKa COCTOMT M3 BBICOKOBOJIBTHOTO OTCEKa M TMysbTa ympasienus [1Y220-11/4.4,
HaXOZSAIIErocs CHapY KK OIpaXkICHNUS.

OnekTpuueckas CXeMa YCTAaHOBKHM COCTOMT M3 CHJIOBOM CXEMbl U CXEMBbl YIpPaBICHHUS.
Hanpsiokenue ot cetu nopaércs uyepe3 pazbeMsl LHIP1 u IIP2 Ha nynsT ynpasnenus (ITY). Iluranue
CHJIOBOM CXEMBbI OCYIIECTBIISIETCS 4epe3 3aMOK BKIIOUEHHUs cereBoro nurtanus [11. BximrodyeHuem
rnaBHoro konTtaktopa (I'K) HampspkeHue mojaercs Ha peryiaupoBouHbIM TpaHcdopmarop (AT),
nanee yepe3 padbounit kontaktop (PK), Ha yctpoiictBo TokoBo# 3amuThl (T3) M BRICOKOBOJIBTHBII
ucnbITatenbHbli Tpanchopmarop (TP). C ucneitatensHoro Tpanchopmaropa BICOKOE HalpsiKeHUE
nojaercss Ha OOBEKT HchbITaHui. [0 BCTpoeHHOMY B MyJibT ympaBlieHUst ammnepMmerpy (A4) u
BoJIbTMETPY (V), Ipu HEOOXOAMMOCTH, MMPOU3BOAUTCS KOHTPOJIb TOKA U HAIMPSDKEHUS HA MEPBUYHOM
CTOPOHE UCHBITATEIBHOTO TpaHCchopMaTopa.
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Puc. [MpunnunuansHas anmektpudeckas cxema Y MB-50

M3MmepeHne BBICOKOTO HANPSDKEHUS IPOU3BOAUTCS HENOCPEACTBEHHO IO BBICOKOM CTOPOHE
UCIBITATENIbHOIO TpaHcopmaTopa uepe3 JenuTenb Bbicokoro Hampsbkenus (JH). Otcuer
[IOKa3aHUM MPOU3BOJUTCS IO AaMIUIMTYyIHOMY BojibTMETpy BAIll, BCTpoeHHOMY B IIyJbT
ynpasieHus. OnrucaHue U Ha3HAYeHHWE KHOIOK YIPAaBIEHUS U DKPAHOB BCTPOECHHOT'O aMIUIUTYIHOTO
BOJIbTMETPA MPUBENICHBI B €ro pyKoBoAcTBe 1o skciutyatanuu TC 422129.001 PO.

[Ipy BKIIOYEHHH MyJbTa YIpPaBIEHUS MapaMeTpbl HACTPOWKH aMIUIUTYIHOIO BOJIBTMETpa
COOTBETCTBYIOT IIOCTAaBJIEHHOW 3ajade IpenojaBareleM, M IPOU3BOJUTH JONOJIHUTEIbHYIO
HACTpOIKy He TpeOyeTcs..

Ha IIY nox maHenpl0 OpraHOB YIPABJIEHUS OTHENBHO PACIOJIOKEHA Py4yKa YNPaBICHUS
PeryjsiTOpOM HampspKeHUs: yCTaHOBKM «lcmblTaTenbHOE HampshkeHHe» U TIpadUyecKd HaHECEHbI
HIECTh CTPEJIOK. Tpu CTpesku, HaHECEHHBIE B 00IEM MOJI0KEHNU BBEpX (OT oreparopa), yKa3bIBaroT
HaIpaBJIEHUE TEPEMEIECHNs PYUYKU YIPaBJICHUS PETYJISTOPOM [UIsl MOBBIILIEHUS HCIBITATENBHOTO
HaIpsDKEHUs, TEHEPUPYEMOT0 YCTaHOBKOM; TPU CTPENIKM, HAHECEHHbIE B OOIIEM HalpaBJI€HUN BHU3
(x omeparopy) — HalpaBJIeHUS EePEMEIICHUS PYUYKHU [T CHUKCHUS HAIIPSKESHHUSL.

OTHOCHTEIBHBIE pa3MeEpbl CTPEJIOK COOTBETCTBYIOT pPa3jIMYHBIM CKOPOCTSIM HW3MEHEHUS
HanpspKeHUs (MOBBIILIEHUS UK CHIKeHUs ). [lpu nepeMenienny pydku B HaIpaBJICHUSAX, YKA3aHHBIX
CTpEJIKaMU HAaMMEHBIIETO pa3Mepa, CKOPOCTb M3MEHEHMsI HANpsDKEHHUS COCTaBIsEeT mpuMepHo 1,8
kB/c; B HampaBieHMIX CTPEIOK CPEeJHEro pazMepa — npuMepHo 2,5 kB/c; B HanmpaBlieHUsAX CTPENOK
HauOoJbIIIero pa3Mepa — npumepHo 3,5 kB/c.

brok 3ammutel u curHamuzamuu (b3C) otkmouaer PK mpu meperpyskax mo Toky u mpoboe
UCTIBITYEMOI0 O0BEKTa, HE IMO3BOJIIET BKIIOYMTH BBICOKOE HANpPSDKEHHE MPU OTKPHITOH JBEpU B
BBICOKOBOJIbTHBIN OTCEK YCTAaHOBKH.

Ilepen momayeil BBICOKOTO HANpPsDKEHUs, HAXKaTHEM KHONKHM «3BOHOK» Ha IV, Bkirouaercs
3BykoBas curHanmusauus (3C). Ilpu BKIIOYEHMM TJIaBHOTO KOHTAKTOpa 3aropaercs CBETOBas
CUTHanu3alusi Ha orpaxkiaeHuu yctaHoBku (BH) wu otkimrodaercs 3azeMisitonmuii HOX C
BBICOKOBOJIBTHOTO BBIBOAA HCIbITaTesIbHOrO0 Tpanchopmartopa (3H). Ilpu oTKIIOYEHHH BBICOKOTO
HANpsDKEHUs, TNpU Mpo0oe U3OSLMM WIM OTKPbIBAHUM JBEPHU B BBICOKOBOJIBTHBIM OTCEK
3a3eMJISIFOIIMNA HOK BKJIFOUAETCSI aBTOMATHUECKH.



B OONOOUTAWNE

[Mopsimok paboThI

. [IpoBepuTh HAIEKHOCTH COETMHEHHUSI 3a3EMJIEHUS CXEMBI BU3YaJIbHBIM OCMOTPOM.
. [IpoBepuTh pabOTy CUTHAJILHBIX JIAMIT U OJIOKUPOBOYHBIX YCTPOMCTB.

. [IpoBepUTH MOJIOKEHUE 3a3EMIISIFOLLIETO HOXKA.

. CoOpaTh HEOOXOIUMYIO CXEMY HUCITBITAHUN.

. [Topate komany rojnocom «llomaro HanpsHKEHUE.

Bxutounts BuiMMblid paspbis [IIP2.

. Beikmtouarenem [11 BKIIOUUTH MyNbT yIpaBiIeHUs.
. BKi1tounTh T71aBHBIN ¥ pab0UYnii KOHTAKTOPHI.

. Cnenatp HEOOXOAUMBIE U3MEPEHMSL.

0.
11.
12.
13.
14.
15.
16.

CHSTb UCIIBITATEIBHOE HAIPSKEHHE 0 HYJIS.

OTkm0unTh pabouuii U rIIaBHBIM KOHTAKTOPBI.
Brixmarouarenem [11 oTKIIOYUTD MyJbT YIPABJICHHUS.
OTkir0unTh BUIUMBIN pa3pbiB 11P2.

Y6enuThcs BO BKIIFOUEHHOM MOJIOKEHUH 3a3€MIISOIIET0 HOXA.
ITopate kOManay rosocoM «HanpspkeHue CHATO, 3a3€MIICHOM.
[Tpu HeoOX0AUMOCTH TOBTOPUTH JACHCTBHE MO MyHKTaM 4+15.

IpakTnueckast padora Ned
«MeTo bl KOHTPOJISI U30JISIIINK, OCHOBAaHHBIC Ha SIBJICHUHU a0copOauu 3apsiioBy»

VYuebHast uenb: Ilepen Hauanom pabGoOThl 03HAKOMHUTHCS CO CXEMOW yCTAHOBKH, Ha KOTOPOMH
OyIyT BBINOJHATHCS HW3MEPEHUS, C PACIOIIOKEHUEM OTIEIbHBIX 3JEMEHTOB cXeMbl. M3yuuTh
MHCTPYKIMHU MO paboTe ¢ U3MEPUTENILHBIMU IPUOOPaMH, HCTIOJIb3YEMBIMU Ha JAaHHOH YCTaHOBKE.
M3MepuTh ¢ MOMOLIBI0 METAOMMETPA M NOCTPOUTH 3aBUCUMOCTH OT BPEMEHM CONPOTHBIICHUS
M30JIALUM JIBYX THUIOB 00OpyaoBaHus (B uHTepBaie 10 | muH). Omnpenenuth Ry U Ry

KO3ppHUIHEHTH abcopOIH Kase Crenarp 3akiItOoueHHE O COCTOSIHMM n3ossinuu. IIponssectu
ucnbITanue o0pasia Kadens BBHIPSIMICHHBIM HanpsokeHneM 36 KB ¢ u3MepeHneM TOKOB yTEUKH.
CrenaTb 3aKIIFOUYCHHE O COCTOSIHUM Ka0elsi B COOTBETCTBHH C HOPMOit (ipmit. 3).

HOpHI[OK BBITIOJTHCHU A pa6OTI:>IZ

VYcTaHOBKa COCTOMT M3 BBICOKOBOJIBTHOTO OTCEKa W IylibTa ympasienus 11Y220-11/4,4,
HaXOJSIIET0CsS CHAPYKHU OIPaXACHHUS.

DneKTpuueckas cXeMa YCTAaHOBKM COCTOMT M3 CHUJIOBOM CXEMBI U CXEMBI YIIPaBJICHMS.
Hanpsoxenue ot cetn nmomaércst uepes pazbemsl LHIP1 u I1IP2 na nynst ynpanenus (ITY).
IIutanue CUIIOBOM CXEMBI OCYIIECTBISETCS YEPE3 3aMOK BKIIIOYEHHUs ceTeBoro nuranus I
Brutouennem riaBHoro konrtaktopa (I'K) HampspkeHue mnojaercs Ha peryJIMpOBOYHBIN
tpanchopmatop (AT), manee vepe3 paboumii koHTakTop (PK), Ha yCTpOWCTBO TOKOBOM
3amuThl (T3) 1 BeICOKOBONBTHBIN UcTbITaTeNbHBIN TpaHchopmaTop (TP). C ucneitareasHOrO
TpaHcopmaTopa BBICOKOE HaIPsHKEHHE IOJAETCsl Ha BBIIPSIMHUTENb U Jajee Ha OOBEKT

(c,)

ucnbiTannid X" KOHTpOJb TOKa YTEYKM 4Yepe3 M3OJALMI0  OCYIIECTBISIETCS IO
MuKpoamnepmerpy (1A4) Hakatnem kHonkH (KH). [1o BCTpoeHHOMY B MyJBT YIpaBJICHHS
ammiepmetpy (4) u BombT™eTpy (V), pH HEOOXOAMMOCTH, IPOU3BOAUTCS KOHTPOJIb TOKA M
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HaMpPsDKEHUS Ha IEPBUYHOM CTOPOHE UCIIBITATEIHHOTO TpaHCopMaTopa.

W3mepeHre BBICOKOTO HaNpsDKEHHS MPOU3BOJUTCS HEMOCPEACTBEHHO IO BBICOKOU
CTOPOHE HCIBITATEIBHOTO TpaHCPOpMaTopa yepe3 JAeNHuTeNb BbICOKoro HampspkeHus ([JH).
Otcuer mokazaHUW MPOU3BOJUTCS MO aMIUIUTYJHOMY BOJbTMeTpy BAI11, BcTpoeHHOMY B
nyJnbT ynpasiieHus. OnUcaHue U Ha3HAUYEHHE KHOMOK YIPABJICHHS U SKPAHOB BCTPOEHHOI'O
aMIUIUTYITHOIO BOJIBTMETPAa IPUBEIEHBI B €ro pyKOBOACTBE MmO »3kcmuryatanuun TC
422129.001 PO.

[Tpu BKIIIOUEHUM IyJIbTa YIPABICHUS TapaMeTpbl HACTPONKN aMIIJIUTYJHOIO BOJBTMETPA
COOTBETCTBYIOT IIOCTABJIEHHOW 3aJaye MpEeroaBaTeiaeM, U MPOU3BOIUTE JTOMOIHUTEIbHYIO
HACTPOUKY He TpeOyeTcs

Ha IIY nox naHensro OpraHoB YIIPaBJIEHUs OTIEIBHO PACIIOIOKEHA pydKa yIIPaBICHUS
PEryasTOPOM HANpsDKEHHUS YCTaHOBKM «VIcHBITaTeNbHOE HANpPSHKECHHE» M TpapUuecKu
HAHECEHbl MIECTh CTPeNOK. Tpu CTpenku, HaHECEHHbIE B OOILIEM TOJOKEHUU BBepX (OT
orepaTopa), yKa3blBalOT HAlpaBieHHE MEPEMEIICHUS PYYKH YMPaBICHHs PEryIsTOPOM s
MOBBIIICHUS] HCIBITATEIBHOTO HANpPSDKEHUs, T€HEPUPYEMOr0 YCTaHOBKOM; TpU CTPEJKH,
HAaHECEHHbIE B OOIEM HANpaBlIEHUU BHU3 (K OIMEpaTtopy) — HamlpaBleHUS TepeMEIICHUS
PYYKU JJI CHU)KEHUS HAMPSDKEHUS.

OTHOCUTENBHBIE pa3MEPbl CTPEIOK COOTBETCTBYIOT PA3JIMYHBIM CKOPOCTSIM H3MEHEHUs
HampsokeHus (TOBBINICHUS WM CHUXeHus ). [lpu mepemMereHun pydykd B HampaBICHHSX,
YKa3aHHBIX CTpEJIKaMHU HAMMEHBUIET0 pa3Mepa, CKOPOCTb HW3MEHEHUs HaIpsKEHUs
cocraBisieT npuMmepHo 1,8 kB/c; B HampaBIeHHUSIX CTPENIOK CPEAHEro pa3mMepa — MPUMEPHO
2,5 kB/c; B HanpaBJICHUSIX CTPEJIOK HAKMOOJIBIIETO pa3Mepa — mpumepHo 3,5 kB/c.

bnoxk 3ammTte! u curnanuzanuu (b3C) otkmoyaer PK npu neperpyskax mo Toky u npobdoe
UCHBITYEMOr0 OOBEKTa, HE IO3BOJIAET BKJIIOYHMTH BBICOKOE HAINPSKEHHE HPHU OTKPHITOU
JIBEPU B BHICOKOBOJIbTHBIN OTCEK YCTAHOBKH.

[lepen momauell BBICOKOTO HAINpPSKEHUs, HaKaTUEM KHOMKH «3BOHOK» Ha IV,
BKitoyaeTcs: 3BykoBas curHamuzamus (3C). Ilpu BKIIOYEHWH TJIAaBHOTO KOHTaKTOpa
3aropaeTcsi CBETOBas CHUTHaNW3alldsg Ha orpaxaeHuu yctaHoBku (BH) u otkmrouaercs
3a3eMJISIIOIINMN HOX C BBICOKOBOJBTHOTO BBIBOJIA HMCIBITAaTeNIbHOTO TpaHchopmaropa (3H).
[Ipu OTKJIIOUYEHUHU BBICOKOTO HAMPSHKEHUS, MIPU MPOoO0e U30MSIUU WM OTKPHIBAHUH JBEPU B
BBICOKOBOJIBTHBIN OTCEK 3a3€MJIIOILNN HOK BKIIIOYAETCS] aBTOMATHYECKH.
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ITopsinox paboThl

. IIpoBepuTh HANEKHOCTH COENMHEHNUS 3a36MJICHUS CXEMBI BU3YaIbHBIM OCMOTPOM.
. IIpoBepuTh pabOTy CUTHAIBHBIX JIAMI U OJIOKHPOBOYHBIX YCTPOHCTB.

. IIpoBepuUTH NMONOKEHNE 3236 MIIIOILETO HOXKA.

. CobpaTh HEOOXOAUMYIO CXEMY HUCIIBITAHUM.

. Ilonate xomanny rosnocom «llogaro HanpspKEHUEN.

. Bkirounts Buaumslit pazpeis P2,

. Beikimouarenem I1 BKIIFOUNTB IyJIBT YIIPABICHHUS.

. BkirounTh rnaBHBIN U pabo4Hii KOHTAKTOPBHI.

. Ilogath HEOOX0IMMOE HaNpsKEHUE

0.
1.
12.
13.
14.
15.
16.
17.

Crnenatb HEOOXOAUMBIE U3MEPEHUSI.

CHSATB UCHBITATENIbHOE HANIPSDKEHHE 10 HYJIS.

OTkiIr09nTh pabouMii U rI1aBHBIA KOHTAKTOPBI.

Brikmrouatenem [1 OTKIIOUNUTE MyIbT YIPABICHUS.
OTKIr09NTh BUAUMBIN pa3pbiB [1IP2.

Y6enutbces BO BKIOUEHHOM MOJI0KEHUH 3a3EMIISIOIIETO HOXKA.
[Tonate komaHy ToocoM «HampspkeHne CHATO, 3a3eMIICHO.
[Tpu HEOOXOIUMOCTH TOBTOPUTH JIeiiCTBHE MO MyHKTaM 4-16.



KpuTtepun oneHky 3HAHMI HA 321U Te NPAKTHYECKOH padoThbl:

Kaxxnas naGoparopHasi paboTa OIleHHUBAETCs OTJEJIBHO U 32 HEe MOYKHO MOJIYYUTh MAKCUMYyM
— 5 6amnoB. KonruecTBo 0ayioB 3a KaXKIbIi 3JIEMEHT OIICHUBAHMS PEACTABICHO HUXKE:

«1» OGamn - BplmonHeHWE MpakTU4YECKOW paboThl (IIOATOTOBIEHHOCTh K BBIIIOJIHEHUIO,
OCO3HaHHUE 11eJIi paboThl, METOAOB COOMPAHUS CXEMBbI, IPOBEJCHHE U3MEPEHUIN U PUKCUPOBAHUS UX
pe3yJbTaTOB, TPHICKAHUE, CAMOCTOSTENBHOCTh BBIMOJHEHUS, HaJMYUe M MPAaBUIBHOCTH
oopMIIeHUS HEOOXOAMMBIX MaTepUANIOB ISl MPOBEACHUS paboThl — cXeMa COeTUHEHUH, TaOIuIIbI
3anucei u T.11.);

«1» 6amn — OdopmieHrne oT4eTa MO MPAKTUUYECKOW paboTe (aKKypaTHOCTh O(GOpMIICHUS
pe3yJbTaTOB HM3MEPEHHH, MPABUIBHOCTh BBIYMCICHUHN, NPABUIBHOCTH BBINOJHEHHUS TpaduKoOB,
BEKTOPHBIX UArpamMm H Jip.) ;

«1» O6amn — IlpaBUIBHOCTD M CaMOCTOSITEIBHOCTH BbIOOpa (GOpMyN Al pacueToB HpU
o OopMIIEHUU PE3yIbTaTOB PabOTHI;

«1» 6amn — NpaBUIBHOCTD MOCTPOCHHS TPaUKOB, yMEHUE OOBSICHUTD X XapaKTep;

«1» Gann — OTBETHI HA KOHTPOJIbHBIE BOIIPOCHI K MPAKTUYECKOM paboTe.

KOMILJTEKT 3AJIAHMIA 1151 KOHTPOJILHOM PABOTHI (PYBEKHBII KOHTPO/Ib)

4 cemecmp
Bonpocsl K 3k3aMeHy 110 JUCHUILIMHE

. O01as xapakTepucTUKa NepeHanpsKeHUH.

. Knnaccudukanus nepeHanpskeHui.

. 3aKOHOMEPHOCTH PaclpOCTPaHEHUI FTIEKTPOMArHUTHBIX BOJIH MEPEHAIIPSKEHUI.

. Haberanue snekTpoMarHuTHBIX BOJIH IEPEHANPSKEHUN Ha IIMHBI TIOACTAHIMH.

. IIpoxoxaeHne 37eKTPOMarHUTHBIX BOJIH NIEPEHANPSKEHUN Yepe3 NHIAYKTUBHOCTD.

. IIpoxoxieHre 3eKTPOMarHUTHBIX BOJIH MEPEHAIPSHKEHU MUMO EMKOCTH

. BonHOBBIE IpO1IECCHI B MHOTOIIPOBOJHOW CUCTEME.

. IIpoxoxieHne 3eKTPOMarHUTHBIX BOJIH IIEPEHANPSKEHUH B/10JIb TPOBO/IA, PACIOI0KEHHOTO
BOJIN3U APYTOro U30JUPOBAHHOTO MPOBOAA (TPOC-TIPOBOJ).

9. PacripocTpaHeHHe 3JIEKTPOMAarHUTHBIX BOJIH TIEpEHANPSHKEHUH M0 ABYM MapajuieTbHBIM
IPOBOJIaM B CUCTEME U3 TPEX MPOBOJIOB (2TpOoca-npoBoa).

10. PactipocTpaneHue 3JIeKTPOMArHUTHBIX BOJTH MEPEHANPSHKEHUHN 110 HECKOIBKUM MTPOBOIaM
OJTHOBPEMEHHO.

11. 3aryxanue u neopmalys JMEKTPOMArHUTHBIX BOJH MEPEHAIPSKEHHH.

12. BausiHue UMITyJIbCHOM KOPOHBI Ha BOJTHOBOM MpoIiece MepeHanpsKeHHH.

13. MonH#S KaK UICTOYHUK TPO30OBBIX MEpEHATPSHKCHUH.

14. Pa3zBuTHE MOJHUU.

15. OcHoBHBIE MapaMeTPhI U AIEKTPUUECKUE XaPAKTEPUCTUKN MOJTHHH.

16. XapakTepucTrka rpo30Boii JeITeIbHOCTH.

17. DxcrutyaTalliOHHBIE XapaKTEPUCTUKH IPO30YITOPHOCTH BO3TYIIHBIX JIMHUMA.

18. IIpsmoii y1ap MOJTHMHU B BO3IYIIHYIO JIUHUIO 0€3 TPOCOB.

19. Tpsmoii yiap MOJTHHH B BO3IYIITHYIO JJHHHUIO C TPOCOM.

20. OnpeneneHue yaeapHOro Yuciaa oTkiIodeHnit BJI BeieacTBre npsiMoro yaapa MOJHUY JUIS
JUHUH ¢ TpocaMu U 03 HUX.

21. UnnyxTupoBaHHble nepeHanpspkenus Ha JIOII.

22. CpeacTsa MoBbIIeHUs Tpo3oynopHocTu BJI.

CONO OIS~ WN B
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23. MOJTHHEOTBOIbI, UX MIPUHIUIT JCHCTBHS.

24. KOHCTPYKTHBHOE HCIIOJIHEHHE MOJIHUEOTBO/IOB.

25. KoHCTpYKTHBHOE HCIIOIHEHHUE TPOCOBBIX MOJTHHEOTBOIOB.

26. 30Ha 3aIUTHI CTEPKHEBBIX MOJIHUEOTBOIOB.

27. 30Ha 3a1UThl TPOCOBBIX MOJIHUEOTBOJIOB.

28. YcioBust 6€3011acHOTO MPOXOXKACHUS TOKA MOJIHUY 110 MOJTHUEOTBOLY.

29. 3azeMJIeHHE B AJIEKTPOYCTAHOBKAX BHICOKOTO HAIPSHKEHHUSL.

30. 3azemiieHE MOJTHHEOTBOIOB, OTIOP.

31. 3azemieHHE IONCTAHIINIA.

32. YcnoBus IpOX0XkKACHUS TOKA MOJIHUY T10 3a3€MIIUTEITIO.

33. O01as xapakTepruCcTUKa 3alIUTHBIX allllapaToB OT NepEeHANPSHKEHUN U UX aHAIN3.

34. JITMHHOUCKPOBBIE Pa3PSITHUKH.

35. BeHTHIIbHBIC pa3psTHUKY.

36. ['pynmbl BEHTHIBHBIX PA3PSAIHUKOB M UX AJIEKTPUUYECKHE XapaKTEPUCTUKH.

37. KoMOMHHUpOBaHHBIE BEHTHIIBHBIC PA3PSTHUKH.

38. OINH u ux XapaKTepUCTHKH.

39. Bei6op OITH.

40. PaccranoBka OITH Ha moacTaHuum, SIeKTPHYECKON CTaHIIHH.

41. 3amuTa NoCTaHIMI OT HaOeralIUX UMITYJILCOB TPO30BbIX MEPEHANPKEHHIA.

42. TunoBbIe CXEMbI MOJTHHE3AIIUTHI TTOICTAHIIHH.

43. OcoOEeHHOCTH MOJTHUE3AIIUTHI TOACTAHIUI Pa3IMUYHOTO YPOBHS HAMPSKCHHUS,
NPUCOCTMHEHHBIX K BO3IYIITHBIM JIMHHUSIM OTIIaKaMHU.

44. MonH#e3aluTa reHepaTOPHbBIX OJIOKOB U ANEKTPUUECKUX MAIIIUH.

45. KoopauHaius n30JI11H 3IEKTPOo0O0pyI0BaHHS OJCTAHIIUH C 3aIIUTHBIMH aIlapaTaMH.
46. OnpeneneHue IJIUH 3aIUIICHHBIX TOJX0/I0B K IMOJACTAHIINH.

47. I'p0o30ynOpHOCTh TOJCTAHIHI.

48. O61mas XxapakTepuCTUKAa KOMMYTAI[HOHHBIX NIEPEHAPSKEHUI.

49. TlepeHanpspKeHHE TIEPEXOTHOTO MPOoIiecca MPH OTKIIFOYSHUH EMKOCTH HEHArpy>KeHHBIX JIMHUH.
50. [IepenanpskeHne MePexoIHOTO Mpoliecca MPH BKIOYEHUH Pa30MKHYTON JIMHUU.

51. Ilepenanpsxenue nepexoanoro nporecca npu AIIB.

52. [lepeHanpskeHHe EPeX0IHOTo Impoliecca npu oTkitoueHun K3.

53. [lepenanpsikeHne MEPEX0THOTO MPOIIecca MPHU OTKIFOYSHUH MaJIBIX MHIYKTHBHBIX TOKOB.
54. O61mas XxapakTepUCTHKA YCTAaHOBUBILUXCS IIEpEeHANPSHKEHUH B AlIEKTpoIiepeiadax.

55. ®eppope3oHaHCHBIE TIEpEHANPSHKEHUS B CETH C U30JIMPOBAHHON HEHTPAIBIO C MaJCHUEM
poBOJIA.

56. BiusiHue HACHIIIEHUS! CHIIOBBIX TPAaHC(HOPMATOPOB Ha TOBBHIIICHHE HANPSDKEHUS B CHCTEMaXx C
3a3€MJICHHON HEUTPAIIBIO.

57. CpaBHHUTEIBHBII aHAIN3 METOJIOB pacyeTa KOMMYTAIIMOHHBIX U YCTAHOBUBIIUXCSI
NIEPEHAIPSHKEHUN.

58. O6mas xapakTepucTHKa CiocoOOB U CPE/ICTB OrpaHUUEHHSI BHYTPEHHUX MEPEHANPSKEHUH.
59. OrpannyeHne BHYTPEHHUX MTepeHanpsikeHuit ¢ momonisio OITH u BeIKTFOUaTEIeH
JBYXCTYIEHYATOI 0 IEHCTBUS C IIYHTUPYIOIIMMHU COPOTUBICHUSIMH.

60. OCHOBHBIE PUHIIMITHI TOCTPOSHHS 3aIIUT OT KOMMYTAI[HOHHBIX TIEPEHATIPSHKCHUH.

61. VcnblTarenbHble yCTAaHOBKH U METOJIbI UCTIBITAHUH 3J1EKTPOOOOPYI0BAHUSL.

62. OcHOBHEIE METOIBI TUATHOCTUKY W30 IALINH.

63. OCHOBBI HEpa3pyLIAIOIIUX UCTIBITAHUN H30JIALIUH.

64. Ucnonp3oBanne aOCOPOIMOHHBIX SBICHHH.

65. KoHTponb kauecTBa U30JSAIUH 10 TAHTEHCY YIJla JUAJIEKTPUUECKUX MOTEPh.

66. KoHTposh M30I1IMH 110 MHTEHCHBHOCTH YaCTUYHBIX Pa3psIOB.

67. TernnoBU3MOHHBIN KOHTPOJIb.

68. McnbITanus U30JS11H MTOBBIILIEHHBIM HANPSKEHUEM.

14



T'PO3HEHCKHH ITOCYJAPCTBEHHAIH HE®TAHOH TEXHUYECKHU YHUBEPCUTET
umenu axademuxa M.J]. Munnuornwukosa

BUJIET Ne 1
Hucyuniuna H3onauus u nepeHanpajiceHue ¢ 31eKmpoIHePemuieckKux cCucmemax
Hncmumym suepeemuru npoghune noocomosku AHII  cemecmp _4

1. OOmiast xapakTepUCTHKA MepeHaNPHKEHHIM
2. HcnblTanus U30JSIIAH TTOBBIIICHHBIM HAMTPSDKEHUEM

3aB.kadeapoit «I21» P.A-M. Maromanos

T'PO3HEHCKHUH IT'OCYIJAPCTBEHHBIA HEDTAHOH TEXHUYECKHH YHUBEPCUTET
umenu axaoemuxa M.J]. Munruonwuxosa

BUJIET Ne 2
Lucyuniuna H3zonauua u nepenanpajcenue 6 31eKmMpoIHEPLeMULECKUX CUCHEMAX
Hnemumym snepeemuxu npoguns noocomosku AHII  cemecmp _4

1. Knaccudukanus nepeHanpsbkeHun
2. TemnnoBU3UOHHBIN KOHTPOJIb

3aB.xadeapoit «I3I» P.A-M. MaromanioB

T'PO3HEHCKHUV T'OCYJAPCTBEHHBIA HEDTAHOH TEXHUYECKHH YHUBEPCHUTET
umenu axaoemuxa M.J]. Munruonwuxosa

BUJIET Ne 3
ﬂucuunﬂw—ta H30Jl}luull U nepenanpAdICeHue 6 3J1IeKmpoiInepzemuuecCKux cucmemax
Hucmumym snepeemuxu npogunv noocomosku AHII  cemecmp _4

1. 3aKOHOMCpHOCTI/I PacipoCTPaHCHUS DJICKTPOMAIrHUTHBIX BOJIH HCpCHaprDKCHI/Iﬁ
2. KOHTpOJ'IB H30JIAHUH 11O MTHTCHCUBHOCTH YaCTHUYHBIX pa3psA10B

3aB.kadeapoit «233I» P.A-M. MaromanoB
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T'PO3HEHCKHH ITOCYJAPCTBEHHAIH HE®TAHOH TEXHUYECKHU YHUBEPCUTET
umenu axademuxa M.J]. Munnuornwukosa

BUJIET Ne 4
Hucyuniuna H3onauus u nepeHanpajiceHue ¢ 31eKmpoIHePemuieckKux cCucmemax
Hncmumym suepeemuru npoghune noocomosku AHII  cemecmp _4

1. HaGeranue 31eKTpOMarHUTHBIX BOJIH MEPEHAIPSHKEHUN HA IIUHBI TOJICTAHIIUN
2. KoHTpoib KadecTBa U30JISAIUH 110 TAHTEHCY yTiia AUAICKTPUUECKUX MOTEPh

3aB.kadeapoit «I311» P.A-M. MaromasnioB

T'PO3HEHCKUH T'OCYJAPCTBEHHBIU HEDTAHOH TEXHUYECKHH YHUBEPCUTET
umenu axademuxa M.J]. Munruonwuxosa

BUJIET Ne 5
ﬂucuunﬂuHa H30ﬂ}lllll}l U nepeHanpAydCeHue 6 3J1eKmpoIHep2emuuecKux cucmemax
Hncmumym snepeemuku npoguns noocomosku AHII  cemecmp _4

1. TIpoxoxaeHuE AMEKTPOMArHUTHBIX BOJIH IEPEHANPSHKEHUHN Yepe3 HHYKTHBHOCTh
2. Vcnonb3oBaHue aOCOPOLIMOHHBIX SBICHHIA

3aB.kadenpoit «2911» P.A-M. Maromanos

T'PO3HEHCKUH T'OCYJAPCTBEHHBIU HEDTAHOH TEXHUYECKHH YHUBEPCUTET
umenu axaoemuxa M.J]. Muniuonwuxosa

BUJIET Ne 6
Hucyunnuna H3onauus u nepenanpayiceHue  31eKmpoIHePemudeckux cucmemax
Hncmumym suepeemuru npoghuns noocomosku AHII  cemecmp _4

1. TIpoxokaeHue MEeKTPOMArHUTHBIX BOJIH NMEepeHANPSKEHUH MUMO EMKOCTH
2. OCHOBBI HEpa3pyLIAOIIUX UCTIBITAHUNA U30JISILIUU

3aB.kadeapoit «233I» P.A-M. MaromanoB
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T'PO3HEHCKHH ITOCYJAPCTBEHHAIH HE®TAHOH TEXHUYECKHU YHUBEPCUTET
umenu axademuxa M.J]. Munnuornwukosa

BUJIET Ne 7
Hucyuniuna H3onauus u nepeHanpajiceHue ¢ 31eKmpoIHePemuieckKux cCucmemax
Hncmumym suepeemuru npoghune noocomosku AHII  cemecmp _4

1. BosiHOBBIE ITPOLIECCHI B MHOTOIIPOBOIHON CHCTEME
2. HcnblTatenbHblE YCTAHOBKU M METO/IbI UCTIBITAHUI 3JEKTPOOOOPYI0BAHHS

3aB.kadeapoit «I311» P.A-M. MaromasnioB

T'PO3HEHCKUH T'OCYJAPCTBEHHBIU HEDTAHOH TEXHUYECKHH YHUBEPCUTET
umenu axademuxa M.J]. Munruonwuxosa

BUJIET Ne 8
ﬂucuunﬂuHa H30ﬂ}lllll}l U nepeHanpAydCeHue 6 3J1eKmpoIHep2emuuecKux cucmemax
Hncmumym snepeemuku npoguns noocomosku AHII  cemecmp _4

1. OcHoBHBIE TapaMeTPHI U FNEKTPUUECKUE XAPAKTEPUCTUKHA MOJTHUU
2. BnusHMe HaCbILIEHUS CUIOBBIX TpaHC(HOPMATOPOB Ha MOBBIIIEHUE HANIPSKEHUS B CUCTEMAX C
3a3€MJICHHOM HEUTPAJIBIO

3aB.xadeapoit «I3I1» P.A-M. MaromanioB

T'PO3HEHCKUH T'OCYJAPCTBEHHBIU HEDTAHOH TEXHUYECKHH YHUBEPCUTET
umenu axaoemuxa M.J]. Muniuonwuxosa

BUJIET Ne 9
Hucyunauna H3onauus u nepenanpajicenue ¢ 31eKmpoIHepeemuieckKux cCucmemax
Hncmumym suepeemuru npoghunb noocomosku AHII  cemecmp _4

1. MosHus KaK HCTOYHUK I'PO30BBIX MEPEHAPSKEHHIM
2. TlepenanpsbkeHue MepexoIHOTo Ipoliecca npu oTkioyeHun K3

3aB.xadeapoit «23I1» P.A-M. Maromanos
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T'PO3HEHCKHH ITOCYJAPCTBEHHAIH HE®TAHOH TEXHUYECKHU YHUBEPCUTET
umenu axademuxa M.J]. Munnuornwukosa

BUJIET Ne 10
Hucyuniuna H3onauus u nepeHanpajiceHue ¢ 31eKmpoIHePemuieckKux cCucmemax
Hncmumym suepeemuru npoghune noocomosku AHII  cemecmp _4

1. 3asemiieHHE B JIEKTPOYCTAaHOBKAX BBICOKOTO HAIPSKCHUS
2. TI'po3oynopHOCTb HOACTAaHIUH

3aB.kadeapoit «I2I» P.A-M. Maromanos

T'PO3HEHCKUH T'OCYJAPCTBEHHBIU HEDTAHOH TEXHUYECKHH YHUBEPCUTET
umenu axademuxa M.J]. Munruonwuxosa

BUJIET Ne 11
ﬂucuunﬂuHa H30ﬂ}lllll}l U nepeHanpAydCeHue 6 3J1eKmpoIHep2emuuecKux cucmemax
Hncmumym snepeemuku npoguns noocomosku AHII  cemecmp _4

1. KoHcTpyKTHBHOE HCIIOHEHHE MOJIHUEOTBOAOB
2. OOmras xapakTepUCTUKA YCTAHOBUBIIUXCS MIEPEHANIPSIKEHHM B 3JICKTpoIepeayax

3aB.kadeapoit «I3311» P.A-M. Maromanos

T'PO3HEHCKHUV T'OCYJAPCTBEHHBIA HEDTAHOH TEXHUYECKHH YHUBEPCHUTET
umenu axaoemuxa M.J]. Munruonwuxosa

BUJIET Ne 12
Hucyuniuna H3onauua u nepenanpajcenue 6 31eKmpoIHEPemuiecKux cucmemax
Hucmumym snepeemuku npogunv noocomosku AHII  cemecmp _4

1. 3a3zemieHue MoACTaHIUMA
2. MomnHue3amuTa TeHepaTOPHBIX OJIOKOB U AJIEKTPHUECKUX MAITHH

3aB.kadeapoit «233I» P.A-M. MaromanoB
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KpuTtepun oneHKkH BbINOJTHEHNS] MHCbMEHHOH KOHTPOJIBbHOI padoThl (Py0eKHbINH KOHTPOJIb):

Kpurtepun oieHKH 0TBETOB Ha TeOpPeTHYECKHE BONPOCHI:

v/ pesysbTar, COAEPIKAllUii IOJNHBIM IPaBUILHBIA OTBET, IIOJHOCTHIO— COOTBETCTBYHOLIMI
TpeOOBaHUSAM KPUTEPHs, — MAKCUMaJIbHOE KOJIMUYECTBO OaJLIOB;

v/ pe3yIsbTar, Colep KaIliii HENOIHBIA IPaBUIbLHBIA OTBET (CTENEHD IOJHOTHI— OTBETA — 00JIee
60%) wiaM OTBET, COAEP)KAIIMKA HE3HAYWTEIbHbIE HETOYHOCTH, T.€. OTBET, HMCIOIIHHA
HE3HAYUTENIbHbIE OTCTYIUIEHUS OT TpeOoBaHUil Kputepus, — 75% OT MaKCUMaJbHOTO
KOJIM4YecTBa 0aJlioB;

v/ pesyJsbTar, ColepKalluil HEMOJHbINA PAaBUIBHbIA OTBET (CTENEHb IOJHOTHI— 0TBETa — OT 30
n0 60%) waum OTBET, COJEp)KAIIWKA 3HAYUTEITbHbIE HETOYHOCTH, T.€. OTBET, HMMCIOIIHMA
3HAYUTENBHBIE OTCTYIUICHHS OT TpeboBanuii kputepus — 40 % OT MaKCUMaJIbLHOTO
KOJIM4YecTBa 0aJlIoB;

v’ pe3ysbTart, CoIEpPIKAINi HEIOIHBIM MPaBUIILHbINA OTBET (CTENEHb MOJIHOTHI— OTBETA — MEHEE
30%), HenpaBUIIbHBIM OTBET (OTBET HE IO CYIIECTBY 3aJlaHUs) WIK OTCYTCTBUE OTBETA, T.C.
OTBET, HE COOTBETCTBYIOIIUI MOTHOCTHIO TpeboBaHusAM kputepus, — 0 % oT MakCUMalbHOTO
KOJINYeCTBa 0aJIjIoB;

bannwet 3a meopemuueckue 60npocvl 8v1600AMcA KAK CPEeOHUIl 0Nl N0 3A0AHHBLIM CHLYOEHHY
6onpocam, He CHUMAA KOIUYUECMEO KHABGOOAUUX) U YIOUHAIOUWUX BONPOCOE.

Kpurtepun ouneHoxk HTOroBOro KOHTPOJIS (3a4eT):

33.‘-IT€H0 BBICTABJIICTCS HpI/I yCJIOBI/II/I, CCJIN CTYIIGHT ITIOKA3bIBACT XOpOIHI/IC
3HAHUS U3YYEHHOT0 Y4eOHOro MaTepuana
BBICTABJISICTCH IIPU HAJIMYHUH CEPBE3HBIX VII IIIGHI/Iﬁ B IIPOIIECCC
He 3auteno P P yoy p
M3JI0’KEHUsl y4eOHOTo MaTepuana

KpuTtepun onieHKH BBINOJIHEHHS MUCbMEHHOH KOHTPOJIbHON PadoThl (Py0e:KHBIH KOHTPOJIb):

KpuTepun oieHKkH 0TBeTOB Ha TeopeTHYeCKHe BONPOCHI:

v/ pe3ysbTar, COAEPXKAIluii IONHBIM IPaBUILHBIA OTBET, IIOJHOCTHIO— COOTBETCTBYHOLIMI
TpeOOBaHUSAM KpUTEPUsl, — MAKCUMaJIbHOE KOJIMUYECTBO OAJIOB;

v/ pe3yJbTar, CoJepIKallnii HEMOMHbIA NPaBUIIBHBIN OTBET (CTEINEHD MOJHOTHI— OTBETA — 0O0JIee
60%) wnnm OTBET, coAepKallMi HE3HAYUTEIbHbIE HETOYHOCTH, T.€. OTBET, WMEIOUIUI
HE3HAYUTENIbHbIE OTCTYIUJIEHUS OT TpeOoBaHWil Kputepus, — 75% OT MakCUMaJbHOTO
KoJIn4yecTBa 0aos;

v/ pe3yJbTart, CoJepIKalInil HEMOMHbINA MPAaBUIBHbINA OTBET (CTEMEHb MOJIHOTHI— OTBETa — OT 30
no 60%) uam OTBET, coiepKallui 3HAYUTENbHblE HETOYHOCTH, T.€. OTBET, HMMEIOIIUi
3HAYUTENbHbIE OTCTYIUIGHUS OT TpeOoBaHuit kputepus — 40 % OT MakCUMaJlbHOTO
KOJIMYeCTBa OaJlIOB;

v’ pe3yJbTart, COAEePIKAIINI HEMOTHBIN MPAaBHIbHBIN OTBET (CTEMCHB MOMHOTHI— OTBETA — MEHEE
30%), HenpaBUIIBHBIN OTBET (OTBET HE MO CYIIECTBY 3aJlaHUs) WIK OTCYTCTBUE OTBETA, T.€.
OTBET, HE COOTBETCTBYIOLIUI MOJHOCTHIO TpeOOBaHUAM KpuTepHs, — 0 % OT MaKCUMaIbHOTO
KOJIMYeCTBa OaJlIOB;

bannv 3a meopemuueckue eonpocel 6v1600amca Kak cCpeOHUil 0annl no 3a0aHHLIM CHLYOCHMY
60npocam, He CHUMAA KOUYUECMEO KHAGOOAUUX) U YIOUHAIOUWUX 6ONPOCOE.
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Kpurepun oneHok MTOrOBOro KOHTPOJIA (3K3aMeH):

OO OTBETHI COZIEPIKATEIBHBI U HE COAEPKAT OMIMOOK, TaHbI OTBETHI HA
JIONOJTHUTEIIbHBIE BOIIPOCHI 10 APYTHM TeMaM Kypca

Xopomo OTBETHI COJICP)KAT HEIPHHIUITHAIBHBIC OIIHOKH

Y 10BIETBOPUTEIILHO OTBETHI COJIEPHKAT TPYOBIE OMNOKH

HeynoBieTBOpUTENbHO HET COJIEPXKATEJIbHOIO OTBETA HA OJIMH U3 BONIPOCOB Omiiera
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