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IHACIIOPT

®OHJIA OIIEHOYHBIX CPEJICTB 1O YYEFHOM JUCHUILINHE

Hzonsauus u nepenanpsiscerue 8 dJ1eKmMpoIHeP2eMUYecKUX CUCmemax

(HaMMEHOBaHUE TUCLIUILIIVHBI)

Konx konTponupyemoit
Ne KoHTposmpyemsle pa3ieisl Tpopy HaumenoBanue
KOMIETEeHIINH (UJTU €€
1/ (TeMbl) AUCIUTUIMHBI OLIEHOYHOTI'O CPEJICTBA
YaCTH)
Beenenue. lenu u3agauun Cobecenopanue
1. ' OIIK-2, TIK-1 CamocTosTeNIbHast
Kypca
pabota
CobGecenoBanue
2. | I'po3oBbIe NepeHANPSKEHUS OIIK-2, TIK-1 A
[TpakTnueckas pabora
Bnusinue 3a3eMieHust HEUTpamu
B CETSIX BBICOKOTO HAIpPsLKEHUs Cobecenosarme
3. p OIIK-2, IIK-1 CamocTosiTenpHas
Ha YPOBHU BO3HUKAIOIINX
. pabora
nepeHanpsHKeHUn
BHyTpeHHue nepeHanpsikeHus CobecenoBanue
4. OIIK-2, IIK-1
[TpakTuueckas padora
5 W30mas1111151 371€KTPOYCTaHOBOK OIK-2. TIK-1 CobecenoBanue
" | BBICOKOT'O HaIIPSDKEHUS ’ [IpakTryeckas pabora
HEPEYEHb OHEHOYHBIX CPEJACTB
Ilpencrasienue
HaumeHnoBanue
Ne Kparkas xapakrepucruka OLICHOYHOI'0
OLICHOYHOI'0
n/n OLICHOYHOI'0 CpeICcTBA CpeacTBa
cpencraa
B ponge
CpencTBo KOHTPOJIsl, OpPraHU30BAHHOE KAK
creruaipHas Oecesia IpernoaaBaTess C
H /1d TIPETTozt Bonpocel no remam /
00yJaromuMcsl Ha TEMBI, CBSI3aHHBIE C
1 | Cobecedosanue . . paszenam
M3y4aeMoOU TUCIUIUIMHON, U PACCUUTAHHOE Ha
. JUCITUTUTAHBI
BBISICHEHHE 00beMa 3HaHU 00yJaroIerocs mno
OINpeIeIECHHOMY pa3Jieny, TeMe, IpolieMe U T.11.
CpencTBo NpoBEPKH YMEHUN TPUMEHSTh Komrnekr
) Konmponvnas MOJTYYCHHBIC 3HAHUSI JJIsl PEIICHHS 3a/1a4 KOHTPOJIBHBIX
paboma ONPE/IETIEHHOTO TUIIA IO TEME UITU 3a/1aHui 1o
pazneny y4eOHOM TUCHUIUIHHBI. BapHaHTaM
CpenctBo NpOBEPKH YMEHUN TPUMEHSTh Kommnekr 3amannit
Pacuemmno- ITOJIYUYCHHBIC 3HAHUS 10 3apaHee JJISI BBITIOJTHCHU S
3 | epagpuueckan ONpeIETICHHON METOANKE JIJIsl pEeLIeHUs 3a]1a4 pacueTHo-
paboma WJIY 33JJaHUH 110 MOJIYJIIO WJIA AUCIUIUIMHE B rpadudeckoii paGoTbl
LIEJIOM.
YacTU4YHO periiaMeHTHPOBAHHOE 33/1aHUE,
MMEIOIIIee HECTaHIaPTHOE pElICHUE U
o s1ap p TeMbl rpynmnoBbIX
MTO3BOJISOIIEE TUArHOCTUPOBATh YMEHUS,
Teopueckoe . u/unu
4 WHTETPUPOBATH 3HAHUS PA3INIHBIX 00JIACTeH,
3a0aHue WH/IMBUTyaTbHBIX
apryMeHTHPOBaTh COOCTBEHHYIO TOUKY 3pEHUSI. .
TBOPUYECKUX 3aJIlaHUI
MOo>KeT BBIMOIHATHCA B UHIUBUAYaTbHOM
MOPSJIKE WIH FPYNHol o0ydaromuxcsl.
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BOITPOCHI JJI51 COBECEJJOBAHMUSI (TEKY LA KOHTPO.1b)

Paznen Beenenmne. Ilean v 3axaum Kypca
. Haznadenwue, Bu1ibI 1 QYHKIIUN W30S B DJIEKTPOYCTAHOBKAX.
2. HoMuHanbHbBIE HAMPSHOKEHUSI, HAnOOoJIbIIME pabovyure HAMPsHKEHUS, IEPEHATTPSKCHHSL.
3. IlepenanpspkeHus1, BO3ACHCTBYIONINE HA U3OJIAIHMIO B MPOIECCE SKCIUTyaTaIMH, U UX
OIpaHUYEHUS

—

Pa3znen I'po3oBbie nepeHanpsikeHust
. Pa3psin Mmonmaun. OCHOBHBIE TApAMETPHI MOJTHUHU.
2. TexHuyeckue yCTpOMCTBa AJIs 3aIIUTHI OT MPSMBIX YIapOB MOJIHUU U OT BOJIH
MepeHanpsiKeHuit, HaberarouX ¢ JIMHUU

CrepHEBbIE U TPOCOBBIE MOJIHUEOTBO/IbI, KX 30HBI 3ALUTHI

4. 3azeMysiIOIIME YCTPOMCTBA, UX HA3HAYEHUE, KOHCTPYKLUU, CTAMOHAPHBIE U UMITYJIbCHBIE
CONIPOTUBJICHHUS 3a3EMJICHUS

5. TpyOuatble ¥ BEeHTHJIbHBIE PA3PsAHUKH, UX Ha3HaYCHHE, HYHKIIUHU, XapaKTEPUCTUKU U
KOHCTPYKILIUHU

6. HenuneliHble OTpaHUYUTEININ EPEHANIPSKEHUN.

—

(98]

Pasnen Bumsinue 3a3eMileHMSl HEMTPAJIW B CeTAX BBICOKOIO HANPSKEHWS HA YPOBHU
BO3SHUKAIOIINMX NepeHanpsKeHu il

1. IIpoueccel, OnpeAensaone pexuM 3a3eMICHUS HEUTPan 3JIEKTPUUECKON CEeTH

2. Tox ogHO(]a3HOTO 3aMBIKaHUS HA 3€MIIIO B CETAX C U30JIMPOBAHHON HEUTPAIBIO

3. [loBbileHNE HAMIPSKEHUS HA 3I0POBBIX (Da3ax mpu 0HO(GA3HOM 3aMbIKAHUU Ha 3EMITIO

4. HampspkeHre HECUMMETPUU B HOPMaJIbHOM PEKHUMeE pabOThl CETH C N30JIMPOBAaHHON
HEUTPAIIBIO

5. KommeHcanusi eMKOCTHOTO TOKa 0/THO()Aa3HOTO 3aMbIKaHMsI Ha 3€MJTIO yTrOTacsIuM
peaktopom (JII'P) u pe3oHaHCHOE cMelleHe HeHTpau BeleAcTBie HecumMeTpuu ceTu ¢ JII'P B
HOPMAJIbHOM pPEXUME pabOTHI

6. Tox ogHO(}a3HOTO KOPOTKOTO 3aMBIKaHUS M HANPSDKEHUSI Ha HEaBapHMHBIX a3ax B CETAX C
IIYyX03a3€MJICHHON HEUTPAIIBIO

7. IlpuMeHeHne CONpOTUBIIEHUH B HEHUTpalIiX TpaHC(HOPMATOPOB CETH

8. IlpenmyiiecTBa, HEAOCTATKH, 00IaCTh IPUMEHEHHUS Pa3INYHBIX PEXKUMOB 3a3€MJICHUS
HEUTpaIun

Pa3nen Buyrpennue nepeHanps:keHus

. [lepenanpskeHUs B CETAX C U30JUPOBAHHON M KOMIIEHCHPOBAaHHON HEUTPAIIBbIO

. JlyroBbI€ IIEpEHANPSKEHHS B CETAX C U30JIMPOBAHHON HEUTPAJIBbIO

. Teopuu Ilerepca u Cnensina, [lerepcena, bensikoBa

. Biiusaue [II'P u pe3ucTopoB B HEUTpaIu Ha TyTrOBbIE NIEPEHAIIPSKECHUS

. Mepsl 3aIIUTHI OT JYTOBBIX MEPEHANPSKEHHUN

. ®eppope30HaHCHBIE MTEPEHATPSKEHUS

. IlepeHanpspkeHHs TpU KOMMYTALUAX 3JEKTPUUECKUX JIBUTaTeNen

. KBazucramnmonapHsele nepeHanpsiKeHus B CETAX C IITyX03a3eMJIICHHON HEUTPAJIbIO

. IloBbIlIEHNE HATIPSKEHUS TIPU OJTHOCTOPOHHEM CUMMETPUYHOM BKJIIOUEHUU JINHUY, BIUSHUE
MOIIIHOCTH CHCTEMBI, MOIITHOCTH U MECTA YCTAHOBKH ITYHTUPYIOLUX PEAKTOPOB,
KOpOHHpoBaHuA poBooB BJI Ha nepenanpsxeHns

10. [lepenanpspkeHus mpu HenonHo(azHoM BKItoueHun BJI

11. KommyTairoHHbIe TepeHanpsHKeHNs B CeTAX ¢ 3(pPEeKTUBHO 3a3eMICHHOM HEUTPasIbio
12. Tlepenanpsixenus npu iaHoBoM BkiroueHuu JIDII u Bkmrouenuu B nukie TAIIB

13. O6mas XxapakTeprCTUKHU MpoLiecca JUKBUIAIUN aBAPUU C TOYKU 3PEHUS BOSHUKAIOLINX
nepeHanpsHKeHu

O 0 IO DN =~ W~
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14. CraTucTrueckue XapaKTEpUCTUKH NIEPEHANIPSHKEHUH Ha Pa3IMUHbIX CTausAX Mpolecca
JMKBUIALUYU aBapUU
15. Ilepenanpsixenus npu oTkiatoueHusx BJI

Paznen N3o0.1s1111 3J1€eKTPOYCTAHOBOK BLICOKOI0 HANIPSIKEHMSI

1.
2.
3.

e B

Buemnsist nzonsuus. TpeboBaHMs K HU30ISINH

BOJIBT-CGKYHI[HBIG XAPAKTCPUCTHKU U30JIALUN

Koopaunarust ypoBHEH H30JIA1UH C KPATHOCTHIO BO3/ICHCTBYIONIMX MTEPEHANIPSIKCHAN 1
nmapaMeTpaMu 3allIUTHBIX aIlliapaToB

Hasnauyenue n koHCTpyKIHst n3ossinuu BJI n moncranimii: mThIpeBbie, TOABECHBIE, OTTIOPHEIE
" NPOXOAHBIC U30JIATOPBL

Br160p KonmmuecTBa H30IATOPOB B THPIISTH/IE U TaOAPUTOB BO3TYLIHBIX POMEKYTKOB

PerynupoBanue 35€KTpUUECKOTrO MOJI BO BHEIIHENW U30JIALIMU

Buyrpennsis u3omsiuus. @yHKINYU, BBITOTHIEMbIC BHYTPEHHEW H30JIHCH

Hcnonp3oBanue Pa3jInYHbIX BUI0B BHYTpeHHef/'I H30JIA1MA B OJICKTPOYCTAaHOBKAX BBICOKOI'O
HaIpsDKEHHS: BBOJAX, TPaHC(hOpMaTOpOB, KPYITHBIX IEKTPUIECKUX MallHHAX, KaOelsX,
koHgeHcaropax. OPY u 3PY

WUcnerranue U304 1N, HcneiTanne BEICOKUM HaIIpAKCHUEM, HpO(l)I/IJIaKTI/I‘-IeCKI/Ie HUCIIBITaHUA
(I/I3MepeHI/IC TaHI'CHCA JCJIbTa, COIIPOTUBIICHUS, CMKOCTH U30JIAIHNU, U3SMCPCHUEC YPOBHA
YaCTHYHBIX Pa3psiIOB)

10. BpiOop nuarHoCTUYECKUX TaPAMETPOB COCTOSTHUS U30JISILIUHU PA3JIMUHbIX YCTAHOBOK

BBICOKOI'O HAIIPAKCHUA

11. BI)I60p BCJIMYHH HUCIIBITATCIIbHBIX HaHpﬂ)KeHI/II\/JI, HCIBITATCIIbHBIC YCTAHOBKH BBICOKOT'O

N —
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HaIIPsAXKCHHA, 0COOEHHOCTH I/ISMepeHI/Iﬁ BBICOKOI'O HAIIPS?KCHU S

KpuTepnu OLICHKHU OTBETOB HA TEOPETUIECCKUE BOIIPOCHI (TeKyIIII/lﬁ KOHTpOJ’IL):

pe3ysIbTaT, COAEpXKAIUWK IOJHBIM INpaBUIBHBIA OTBET, IOJHOCTBIO— COOTBETCTBYIOLIUI
TpeOOBaHUSAM KPUTEPUs, — MAKCHUMaJIbHOE KOJIMYECTBO OaIOB;

pe3yibTat, coepKalluii HEMOMHBIN NMPaBUJIBHBINA OTBET (CTENEeHb MOJIHOTHI— OTBETa — OoJee
60%) wumum OTBET, COJAepXkalluii HEe3HAYUTEIbHbIE HETOYHOCTH, T.€. OTBET, HMEIOIIUM
HE3HAYUTENIbHbIE OTCTYIUIEHUS OT TpeOoBaHWil kputepus, — 75% OT MaKCUMaJlbHOTO
KoJIn4yecTBa 0aios;

pe3ysbTaT, coAepKalluii HEMOIHbIA MPAaBUIBHBIM OTBET (CTENEHb MOJHOTHI— 0TBETa — OT 30
no 60%) wunm OTBET, COAEpXallMi 3HAYUTEIbHBIE HETOYHOCTH, T.€. OTBET, HMMEIOIIUI
3HAYUTENbHbIE OTCTYIUIEHUs OT TpeOoBaHuil kputepuss — 40 % OT MakCUMalbHOTO
KoJIn4yecTBa 0aios;

pe3yNbTaT, COIePKALUI HEMOJIHbIN MPAaBUIbHBIN OTBET (CTENEHb MOJIHOThI— OTBETa — MEHEE
30%), HenpaBUIBHBIM OTBET (OTBET HE MO CYIIECTBY 3aJaHUs) WK OTCYTCTBUE OTBETA, T.€.
OTBET, HE COOTBETCTBYIOLIUI MOTHOCTHIO TpeOOBaHUAM KpHuTepus, — 0 % OT MaKCUMaIbHOTO
KOJIMYeCTBa OaJlIOB;

HANMMEHOBAHUE MMPAKTUYECKHNX PABOT (TEKYIIU KOHTPO.Ib)

Pacnpenenenne HanpsKeHUs MO 3JIEMEHTaM U30JSIIIMOHHBIX KOHCTPYKIUI

JdnekTpuyeckue MOTEpU B M30JSIUIMM  KOHTPOJIb M30JSILMM IO TaHIEHCY yIia
IURJIEKTPUUECKUX MTOTEPh

[Tpo6oii ra3000pa3HBIX AUIIEKTPUKOB HA IEPEMEHHOM HAIPSHKCHUN

MeTobl KOHTPOJIS U30JISILIMY, OCHOBAaHHBIE Ha SIBJICHUH abcopOaluuy 3apsaoB
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IIpakTuyeckasi padora Nel
«Pacnpenenenue HaAMPs>KEHUS MO AJIEMEHTaM H30JISIIIMOHHBIX KOHCTPYKIIUI

YueoHan neJjab: I[J'ISI TUPJAHABLI  H30JIATOPOB: IOCTPOHUTH 3aBUCHUMOCTL  IIpHU

HEOTPaHWYEHHO OOJIBIIIOM YHCIIC HU30JSTOPOB B THUPIIAHIAE, B pacdere NMpuHATE=50 nd,nd,1,0;
3,0; 4,0; 5,0 n®;

[Topsiiok BeIOTHEHUST paOOTHI:

Ha crennme Nel (YHMB-100) ¢ moMoIIb0 M3MEPHUTEIIBHON MITAHTH ONMPEIETUTh HAPSHKCHUE
Ha KaXkJIOM U30JISTOpEe TUPIIAH B YUCI0 U30JATOPOB B TUPIISIHAC — 7; HANPsHKEHUE HA TUPJISHIC
— 65 kB (HoMHuHANIBHOE (ha3HOE HAMPSDKEHHE YCTaHOBOK Kitacca 110 kB).

[lo pesyabraram M3MEpEHHs] IOCTPOUTH TIpapUKU  3aBUCUMOCTEH AU, /U, =f (i)

LUi/Uo =fli)

CpaBHMTb pe3yabTaTbl U3MEPEHUI paciipe/ie/ieHUs] HapsKeHNs: ¢ HOPMAaTUBHBIMU (TIPUIL.
1), caenaTb aHAJINA3.

VYcTaHOBKa COCTOUT M3 BBICOKOBOJBTHOTO OTCE€Ka M ImynbTa ympasieHus [1Y220-11/4,4,
HaxOJSIIErocsi CHapyu orpaxaenus (puc. 1.3).

OJeKTpuyeckass cXeMa YCTaHOBKM COCTOMT M3 CHJIOBOM CXEMbl M CXEMBbl YIPaBIICHHS.
Hamnpsbxkenne ot cetu momaércs vepe3 pazbembl IIP1 u IIIP2 wa mynst ympaBnenus (ITV).
[TuTaHue cUIIOBOM CXEMbI OCYILECTBIIETCS 4epe3 3aMOK BKJIIOUEHHs cereBoro nuranus I11.
Bxmouennem rnaBHoro konrtakropa (I'K) HampsbkeHue mnopaercs Ha perysvpoOBOYHBIN
tpancopmatop (AT), nanee uepe3 padbounii konTakTop (PK), Ha ycTpoilcTBO TOKOBOI 3aIIUTHI
(T3) wu BbICOKOBONBTHBIN ucnbITaTenbHbld  TpaHchopmarop (TP). C  wucneitaTenbHOro
TpaHc(hopMaTopa BBICOKOE HANpsDKEHHE MOAAeTcss Ha 00beKT ucnbiTaHuid. [lo BcTpoeHHOMY B
MyJAbT yrpaBieHus: amrnepmerpy (A) u BoabTMeTpy (V), mpu HEOOXOAMMOCTH, MPOU3BOAUTCS
KOHTPOJIb TOKA M HAaIPsSHKEHUs Ha MIEPBUYHON CTOPOHE UCTIBITATEIBHOTO TpaHchopmMaTopa.

H3mepeHne BBICOKOIO HANpsyKEHUS TPOU3BOJIUTCS HEMOCPEJICTBEHHO IO BBICOKOM
CTOpPOHE HCHBITATEIBHOIO TpaHchopMaTopa depe3 JenuTenb Bbicokoro HampsbkeHus (/IH).
OTcueT noka3zaHui IPOU3BOAMUTCS 10 aMILTUTYIHOMY BosibT™MeTpY BA 11, BcTpoeHHOMY B IyJIbT
ynpasineHus. OnucaHWe W Ha3HAYCHHWE KHOIIOK YIPAaBIEHHMs M OSKPAaHOB BCTPOECHHOIO
aMIUIUTYIHOTO BOJIbTMETpa MPHUBEACHBI B €ro pykoBojacTBe mo 3kcrutyarauuu TC 422129.001
PO.

[Tpu BKJIIOYEHMHU ITyJbTa YINpPaBJIECHUs NapaMeTpbl HACTPOWKHM aMILITUTYIHOTO BOJIBTMETpA
COOTBETCTBYIOT IIOCTaBJICHHON 3a/adye NpPEroAaBaTeiaeM, W IPOU3BOAUTH JONOJHUTEIBHYIO
HaCTPOUKY HE TpedyeTcs

Ha IIY nox maHenbro OpraHoB YIpPaBJIEHUs OTIEJIBHO PAcHOJIOKEHA pydKa YIpPaBJICHUS
PErynaTOpOM HampsbKeHUs YCTaHOBKH «VcnbITaTenbHOE HalpshKeHHe» U TpaduuecKy HaHECEHbI
IIECTh CTpeNoK. TpH CTpenku, HaHeceHHble B OOIIeM IMOJ0XEHWH BBepX (OT omeparopa),
YKa3bIBalOT HampaBieHHE MNEepeMEelIeHUs PYYKU YIPaBJICHUS PEryJIsSTOPOM MJis MOBBIIMICHUS
UCIBITATENbHOIO HANpSDKEHUs,, TE€HEPUPYEMOIO YCTAaHOBKOH; TPU CTPEJIKH, HAHECEHHBIE B
oO11eM HallpaBJIEHUH BHU3 (K ONepaTopy) — HaIlpaBJICHUS MEPEMELEHUS PYUKH JUIsl CHUXKEHUS
HaNpsKEHNUS.

OTHOcUTEIbHBIE PAa3MEpPbl CTPEJIOK COOTBETCTBYIOT DPA3JIMYHBIM CKOPOCTSM H3MEHEHUs
HanpspkeHUs (TIOBBIMIEHHUS WM CHUKeHMs ). llpu nepeMenieHuMM pydyku B HalpaBlICHUSX,
YKa3aHHBIX CTPEJIKAMU HAaUMEHBIIET0 pa3Mepa, CKOPOCTb U3MEHEHHUs HAIPS)KEHUS COCTaBIIAET
npuMepHo 1,8 kB/c; B HampaBieHHUSX CTPENIOK CpeaHero pasmepa — mnpumepHo 2,5 kB/c; B
HaIpaBJICHUSAX CTPEJIOK HauOoJIbIIIero pa3Mepa — nmpumepHo 3,5 kB/c.



brok 3amute u curaanuzanuu (b3C) otkmogaer PK mpu neperpyskax mo Toky u mpoboe
UCIBITYEMOI'0 00bEKTa, HE MO3BOJIAET BKJIIOUUTH BBICOKOE HAIIPSKEHHE IIPU OTKPBITON JIBEPU B
BBICOKOBOJIbTHBIN OTCEK YCTaHOBKH.

[lepen mosayueil BHICOKOTO HAIPSKEHUsI, HAXKaTUEM KHOIKH «3BOHOK» Ha [1VY, BkitoyaeTcs
3BykoBasg curHanuzauus (3C). [lpy BKIIOYEHMM TJIaBHOI'O KOHTAKTOpA 3aropaeTcsi CBETOBAs
CUTHaJIM3alusl Ha orpaxaeHuu yctaHoBku (BH) u orTkmrowaercs 3asemisitolmiuii HOX ¢
BBICOKOBOJIBTHOTO BBIBOAA HCIBITaTeNbHOrO Tpanchopmatopa (3H). Ilpu oTkimroueHuu
BBICOKOT'O HAIpPsDKEHUS, MPU IPOoO0Ee M3OJALMM WM OTKPBIBAHUM JBEPH B BBICOKOBOJBTHBIM
OTCEK 3a3€MJISIFOIIMM HOXK BKJIFOUAETCS] aBTOMAaTUUECKH.
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Puc. IlpunnunuaneHas snexktpuueckas cxema Y UB-100

[Topsnox paboThl

. [IpoBepuTh HaAEKHOCTH COEAMHEHHUS 3a3€MIICHUS CXEMbI BU3yalIbHBIM OCMOTPOM.
. [IpoBepuTh paboOTy CUTHATIBHBIX JIAaMIT M OJIOKMPOBOYHBIX YCTPOMCTB.
. IIpoBepuTh MONOKEHUE 3a3EMIIIOILETO HOXKA.

. Cobpath HEOOXOAUMYIO CXEMY UCITBITAaHU.

. Ilonate xomannay ronocoM «llogaro HanpsKEHUEN.

. BkmrounTs BUMMBIHN pa3psis IP2.

. Beikmtouarenem I11 BKIIOUNTH MyNbT yIIpaBiICHUs.

. BKimtounTh rnaBHBIN U pabounii KOHTAKTOPBI.

. Cnenatb HEOOXOJMMbIE U3MEPEHHUSL.

10. CHATP HCTIBITATENIBHOE HANIPSKEHUE 10 HYJIS.

11. OtknrounTh paboynii ¥ TIIaBHBIN KOHTAKTOPBI.

12. BeixmouateneM I11 oTKIIOYUTH MyJIBT yIIPAaBIEHUS.

13. OTxirounTth BUIMMBIN pa3psiB IIP2.

14. Yoequrhest BO BKIIIOUEHHOM ITOJIOKEHUH 3a3€MIISIOIIETO HOXKA.

15. ITopate komaHay rojgocom «HampsixeHne CHATO, 3a3€MIICHOY.

16. [Ipr HEOOXOIMMOCTH MOBTOPUTH ICHCTBHE O IyHKTaM 4-15.
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IIpakTuyeckasi padora Ne2
«/InpnexTpudeckue NoTepu B U30JISIIIUN KOHTPOJIb U30JISLIUU IO TAHTEHCY yTiia
JTUBJIEKTPUUECKUX TTOTEPhY

Y4yeOHas 1esib: 03HAKOMHUTBCS CO CXEMOW YCTAaHOBKHU, Ha KOTOPOH OYyT BBIMOJIHATHCS U3MEPECHHUS,
C PACIIOJI0KEHUEM OTJCIbHBIX AJIEMEHTOB CXEMBI.

- U3YYHTh MHCTPYKIHH MO PabOTe C M3MEPUTEIBHBIMA MPUOOpPAMHU, MUCIOJIb3YEeMbIMH Ha JAHHOMN
YCTaHOBKE.

- WU3MEPHUTh IO «HOPMAIBHON» W «IEPEeBEpHYTOM» cxemMe tg0 M eMKOCTh OCHOBHOM U
JIOTIOTHUTENILHOH n3osauu BBoga 110 kB.

- HM3MEpPUTh 10 «HOPMAJBHOI» CcXeMe tgd W €MKOCTh KOHJIGHCATOpa IEIHUTENS BO3IYIIHOTO
BBIKJIFOYATES.

- CPaBHUTH PE3YJIbTAThl U3BMEPEHHUI ¢ HOPMATHUBHBIMU (TIPUIL. 2), ClIeNaTh aHAIIU3.

YcTaHOBKa COCTOMT U3 BBICOKOBOJBTHOI'O OTCEKAa M IYJIbTa YIPABICHHUS, HAXOJISAIIETOCS
CHApPY>KU OTPaXKJICHUSI.

DnekTpuueckas cXeMa YCTaHOBKM COCTOUT M3 CHJIOBOM CXEMbl M CXEMbl YIPaBICHUS.
Hanpsixenue ot cetu nonaércsa uepe3 pazbemsl [IP1 u P2 Ha nynsT ynpasnenus. BxiatoueHuem
KOHTAaKTOB ~MarHutHoro myckarens (MII) HampsbkeHue mToOmaeTcsi Ha  PEryJUpOBOYHBIN
tpancopmartop (AT) u BbeicokoBoubTHBIN Tpancopmarop (TP). C Ttpancdopmaropa BbICOKOE
HaIpsHKEHUE MOJACTCs Ha OOBEKT HUCIBITAHUN U U3MEPUTENbHYIO cxemy mocta P5026. M3mepenue
BBICOKOT'O HANPSDKEHUSI IPOU3BOJUTCS 110 HU3KOM cTopoHe TpaHchopmaropa BosbT™MeTpoM (KV).

[lepen momaueil BHICOKOTO HANpPSDKEHUs, Ha)XKaTHeM KHOMKHU «3BOHOK» Ha I1VY, Bkitouaercs
3BykoBas curHanuzanus (3C). Ilpu Bkmouenun MII 3aropaercs cBeToBas CHUTHAJIM3AIMS Ha
orpaxxaeHuu ycraHoBku (BH) u otkmouaercs 3azemuistomuii Hox (3H) ¢ BBICOKOBOJIBTHOTO BBIBOJIA
tpancopmaropa (3H). Ilpu oTK/IIOUEHHWH BBICOKOTO HANPSHKEHUS WU OTKPBIBAHWU JIBEPH B
BBICOKOBOJIBTHBIN OTCEK 3a3eMJISIOIINN HOXK BKIIIOYAE€TCS aBTOMaTHYECKH.
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Puc. IlpunnunuansHas snexrpudeckas cxema Y MJI1-10

[Mopsimok paboTe
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. [IpoBepuTh HAIEKHOCTH COETMHEHHUSI 3a3€MJICHUSI CXEMbI BU3YaJIbHBIM OCMOTPOM.

. [IpoBepuTh paboOTy CUTHATBHBIX JIAMIT U OJIOKMPOBOYHBIX YCTPOMCTB.

. [IpoBepuTh MONMOKEHHNE 3a3EMIISIOIIETO HOXKA.

. Cobpath HEOOXOAUMYIO CXEMY UCIIBITAaHU.

. Ilonate xomanay rosnocom "llogaro HanpspkeHue".

. Bkirounts BuaMMBIN pa3psis [11P2.

. Knonkoii I1 (myck) Ha mysibTe ynpaBieHHs BKIIOUUTH BBICOKOE HAINIPSDKEHUE.

. Perynstopom HanpspkeHus (AT) BEICTaBUTh HEOOXOAUMOE UCIIBITATEIbHOE HAMPSHKEHUE.
. Cnenatb HeOOXOJMMbIE U3MEPEHMUSL.

10. CHATB HCTIBITATEIBHOE HANIPSYKEHUE 0 HYJIS.

11. OtxirounTs HamnpskeHue KHonkou C (CTom) Ha MyJIbTE YIPaBICHUS.

12. OtkarounTh BUIUMBIN pa3peiB LIIP2.

13. Y6enuTbcs BO BKIFOYEHHOM TOJI0KEHUH 3a3E€MIISIOLIETO HOXKA.

14. ITonats komanay ronocoM "HanpsikeHue CHITO, 3a3eMIIEHO".

15. Ilpu HEOOXOAUMOCTH MOBTOPUTH JIEUCTBUE MO MyHKTaM 4-14.

16. M3mepenuss Ha MOCTY NEPEMEHHOTO TOKAa IMPOU3BOJIUTH B COOTBETCTBHH C TEXHHYECKUM
ONMCAHUEM U MHCTPYKIIMEH 10 IKCIUTyaTalliy Ha Ipruoop

O 00 1N DN K~ Wi~

IIpakTnyeckas padora Ne3
«IIpo6oii ra3000pa3HbIX AUIEKTPUKOB HAa IEPEMEHHOM HAIPSLKEHUN

YuebHast nesab: O3HaKOMHUTbCA ¢ Ja0OpAaTOPHON yCTaHOBKOH. YcCTaHaB/IMBas pa3lInYHbIC
ANEeKTpoAbl (M3MeHsAs (GopMy IOJisl) MPOU3BECTH H3MepeHHue HamnpsbkeHuil. IlpoumsBectu pacuer
ANEKTPUYECKOMN MPOYHOCTU U HANIPSKEHUSI TPO0O0st OT POPMBI IIEKTPUUYECKOTO MOJSI U PACCTOSHUSL.

[Tops 10K BBINONHEHUS PAOOTHI:

VYcTaHOBKa COCTOMT M3 BBICOKOBOJBTHOIO OTCeKa M IyibTa ympasineHus [1Y220-11/4,4,
HaXOJSIIErocs CHApYKH Orpa)k/IeHuUs.

OnexTpuueckas CXeMa YCTAaHOBKM COCTOUT M3 CHJIOBOW CXEMBI U CXEMBbl YIIPaBJICHMS.
Hampsokenue ot cetu nogaéres uepe3 pazbemsl LIIP1 u P2 na nynst ynpasnenus (I1Y). Iluranne
CHJIOBOM CXEMBI OCYILIECTBIISIETCS 4YEpE3 3aMOK BKIIIOUEHHUs cereBoro nuranus [I1. BxmroueHnem
rnaBHoro koHrtakrtopa (I'K) HampspkeHue mojaercs Ha perynupoBOYHbBIA TpaHcpopmaTtop (AT),
nanee yepe3 pabounii kotakTop (PK), Ha ycTtpoiictBo TokoBo# 3amuthl (T3) U BBICOKOBOJIBTHBIN
ucneitatenbHblil TpanchopmaTop (TP). C ucnbiTarensHOro Tpancopmaropa BHICOKOE HaNpsKEHHE
nojgaercs Ha oOBekT ucmblTaHui. [lo BcTpoeHHOMY B MynbT ympaBieHHs ammepmerpy (A) u
BoJIbTMETPY (V), Ipu HEOOXOIMMOCTH, MPOU3BOAUTCS KOHTPOJIb TOKA U HANPSIKEHUS] Ha MEPBUYHON
CTOPOHE UCHBITATEILHOTO TpaHchopmaTopa.



N AT Y |
LP1 LWP2 n K AT PK T3 _L&m P
0 met——7—y N A
0 o—ce—¢ aﬂ 3 |
Lt |
| |
I g u:__ - .
| X o '
| = '
| o _|
| I R— =~
d_ -4 ____ - _—ij_”
P
A A um
——
T H_E :
e il _|_ y
c1 4B
— vi o1~
- =
L P
BH =
o | ]
L=

Puc. IlpunnunuaneHas anekrpudeckas cxema Y B-50

W3mMepeHue BBICOKOTO HANPSIKCHUs MPOU3BOIMUTCS HEMOCPEICTBEHHO IO BBICOKOW CTOpOHE
UCIBITATENbHOTO TpaHcopMaTopa uepe3 Jenurend Bbicokoro HampspkeHus ([H). Otcuer
MOKa3aHUK MPOU3BOAUTCS TI0 aAMIUTUTYAHOMY BoibTMeTpy BAI1l, BcTpoeHHOMY B TYIBT
ynpasieHus. Onucanue U Ha3HaYeHHWE KHOIOK YIPaBJIEHUS U KPAHOB BCTPOEHHOT'O aMILIUTYIHOTO
BOJIbTMETpA MPUBEACHBI B €r0 pyKoBOACTBE Mo AKcIuryaTaruu TC 422129.001 PO.

[lpr BKJIIOYEHUHM MYJbTAa YIPaBICHHUS IMapaMeTpbl HACTPOWKH aMIUTUTYIHOTO BOJIBTMETpA
COOTBETCTBYIOT TIIOCTAaBIICHHOH 3ajjade MpernojaBaTelieM, H TPOHU3BOJHUTH JIOTIOJHUTEIHHYIO
HACTPOMKY He TpebyeTcs.

Ha IIY nox maHenpt0 OpPraHoB YIPaBJICHUS OTACIBHO PAaCIOJIOKEHA pPydKa YIPABICHHS
PETyJIsTOPOM HAIpPsDKEHUST YCTaHOBKHM «VcbITaTeIbHOE HANpsDKEHHE» M Ipaduyeckd HaHECeHBI
IIECTh CTPEJIOK. TpH CTPENKU, HAHECEHHBIE B O0IEM IOJIOKEHUH BBEPX (OT ONEpaTopa), yKa3bIBalOT
HalpaBJIeHUE IEPEMEIICHUsI PYyYKU YIPAaBICHUS PErylsaTOpoOM il MOBBIIICHHUS HCHBITATEIbHOTO
HaIpsDKEHUs, TEHEPUPYEMOTO YCTaHOBKOM; TPH CTPENIKH, HAHECEHHBIE B OOIIEM HalpaBICHUU BHH3
(k onepaTopy) — HalpaBJICHUS MIEPEMEIEHUS PYUKHU JJIs1 CHUKEHUS HANpsHKEHUS.

OTHOCHUTENBHBIE pa3MEpbl CTPEIIOK COOTBETCTBYIOT pPA3IMYHBIM CKOPOCTSIM  HM3MEHEHHUS
HanpspKeHus (MOBBIIEHUS WK CHIWKeHUA). [Ipu nmepemerieHnn pyyku B HAaIpaBICHUAX, YKa3aHHBIX
CTpeJIKaMH HAaMMEHBIIETO pa3Mepa, CKOPOCTh M3MEHEHUS HAIPSDKEHUSI COCTaBISieT MpUMepHO 1,8
kB/c; B HampaBieHUsX CTPENIOK CPEJHEro pasMepa — mpuMepHo 2,5 kB/c; B HampaBiieHUsIX CTpeNoK
HauOoJIbIIEro pazmepa — npumepHo 3,5 kB/c.

bnok 3ammutel u curHamuzaimu (b3C) otkmouaer PK mpu meperpyskax mo Toky u mpoboe
UCTIBITYEMOTO O0BEKTa, HE IMO3BOJISIET BKIIOYHTH BBICOKOE HAMpPSDKEHHWE TPU OTKPHITON IBEpU B
BBICOKOBOJIBTHBIM OTCEK YCTAHOBKH.

[Tepen momaveill BBHICOKOTO HaNpsDKEHUS, HaXKaTWeM KHONKH «3BOHOK» Ha 1Y, BKkitowaercs
3BykoBasg curHanmuzanus (3C). Ilpu Bk/IIOYEHHMH TJaBHOTO KOHTAaKTOpa 3aropaercs CBETOBast
CUTHaIM3auusi Ha orpaxaeHun ycraHoBkd (BH) wu  oTwirouaercs 3a3emisiionvii HOX C
BBICOKOBOJIFTHOTO BBIBOAA HCIBITaTebHOTO Tpanchopmartopa (3H). IIpu OTKIIOYEHHH BBICOKOTO
HaNnpsDKeHUs, NpU MpoOdoe M30SIMMKM MM OTKPHIBAHUM JBEPH B BBICOKOBOJIBTHBIA OTCEK
3a3eMJISIOIIMI HOXK BKJIFOYAETCS aBTOMAaTHUYECKH.
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[Mopsimok paboThI

. IIpoBepuTh HaAEXKHOCTH COEAMHEHHUS 3a3EMJICHUS CXEMBI BU3YaJIbHBIM OCMOTPOM.
. [IpoBepuTh paboTy CUTHATIBHBIX JIAMIT U OJIOKUPOBOYHBIX YCTPOUCTB.

. IIpoBepuTh MONOKEHUE 3236 MIIAIOILETO HOXKA.

. Cobpatb HEOOXOIUMYIO CXEMY HCIIBITAaHUH.

. Ilonate xomanny rosocoM «llogaro HarpspKeHUEN.

. Bkirounts Buumbli pazpeis [P2.

. Beikimtouarenem [11 BKIFOUUTH MyJIbT yIPaBIICHHUS.

. BKimtounTh rnaBHBIN U pabounii KOHTAKTOPBI.

. Cnenatb HEOOXOAMMBIE U3MEPEHMUSL.

. CHATb UCHIBITATENbHOE HANPSKEHUE 10 HYJIS.

. OTKJII0YUTH paboYMii U TJIABHBIA KOHTAKTOPHI.

. Boikmouarenewm I11 oTKIIIOUNTE MyJIBT yIIpaBIECHUS.

. OTKJII0YUTh BUANMBIN pa3peiB [1IP2.

. Y6enuThcs BO BKIIFOUEHHOM MOJIOKEHUHU 3a3eMIISIOIIET0 HOXA.
. [lomate xomanay ronocoM «HarmpsikeHune CHATO, 3a3eMIICHOY.

. [Ipr HEOOXOIUMOCTH TOBTOPUTH JCHCTBUE 1O MMyHKTaM 4+15.

IIpakTnyeckast padora Ned
«MeTo bl KOHTPOJISL U30JISLIMK, OCHOBAaHHBIE HA SIBJIEHUHU a0copOaluu 3apsaoB»

Vuebnas nens: Ilepen Hauanom paboOTBHI O3HAKOMUTBCS CO CXEMOM yCTaHOBKH, HA KOTOPOH
OyZAyT BBINOJHATHCS M3MEPEHUS, C PACHOJONKEHHEM OTAEIbHBIX AJIEMEHTOB CXeMbl. M3yuuTh
MHCTPYKLUU O paboTe ¢ U3MEPUTENIbHBIMU NPUOOpaMH, UCIIOJIb3yEMbIMH Ha IaHHOM yCTaHOBKE.
N3meputs ¢ NMOMOIIBIO MEraOMMETPA U IOCTPOUTH 3aBUCUMOCTb OT BPEMEHU COIPOTUBIICHUS

M30JISIUM  JIBYX TUIIOB OOOpynoBaHus (B uHTepBaie g0 | MuH). OmnpenenuTtsb Ry n Ry,

"
kod(ppurmenTsr abcopOun Kase . CrenaTp 3aKJIIOYEHHE O COCTOSIHMM u3oiisinuu. [IpousBectu
ucnelTaHue odpasua kaldens BBIIPSMIICHHBIM HanpsbkeHneM 36 kB ¢ u3smepeHneM TOKOB yTEUKH.

CI[CJ'I&TI) 3aKIJIFOUCHUE O COCTOSIHUU KaOelsl B COOTBETCTBUH C HOpMOfI (HpI/IJ'I. 3)

[Topsi10K BBINONHEHUS PAOOTHI:

VYcTaHOBKa COCTOMT U3 BBICOKOBOJIBTHOIO OTCEKa U IynbTa ympasieHus [1Y220-11/4,4,
HaXOJSIIETOCS CHAPYKH OIPaXACHUS.

DneKTpuueckas CXeMa YCTaHOBKHM COCTOMT M3 CHUJIOBOM CXEMBI U CXEMBI YIIPaBJICHMS.
Hanpsoxenue ot cetn nomaércst uepes pazbemsl LIP1 u I1IP2 wa mynst ynpasnenus (ITY).
IIutanue cCUIIOBOM CXEMBI OCYIIECTBISAETCS YEpEe3 3aMOK BKIIIOYEHHUs ceTeBoro nuranus I1.
Bxitouennem rnaBHoro koHTaktopa (I'K) HampspkeHue mnojaercs Ha peryaupOBOYHBIN
tpancpopmatop (AT), nanee uepe3 pabouuit kontakrop (PK), Ha ycTpoiicTBO TOKOBOI
3amuThl (T3) 1 BeICOKOBONBTHBIN HUcHbITaTeNbHBIN TpaHchopmaTop (TP). C ucnbitareasHOrO
TpaHcopMmaTopa BBICOKOE HAIPSHKEHHE IMOJAeTCsl Ha BBIIPSIMHUTENb U Jajee Ha OOBEKT

(c,)

ucnblTaHui X" KOHTponb TOKa yTeukH dYepe3 M3OJALMIO  OCYIIECTBIISETCS 110
MukpoamnepmeTpy (ud) Haxatuem kHonku (KH). Ilo BcTpoeHHOMY B MynbT yIpaBlleHUs
amnepmetpy (4) u BoabT™eTpy (V), mpu HEOOXOAUMOCTH, MPOU3BOIUTCS KOHTPOIb TOKA U
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HaNpsDKEHUS Ha TIPBUYHOM CTOPOHE UCIBITATEILHOTO TPaHCHOpMaTOpA.

W3MepeHne BBICOKOTO HAIPSKEHUSI IPOU3BOJIUTCS HEMOCPEICTBEHHO I10 BBICOKOM
CTOpOHE HCIBITATEIBHOTO TpaHCPOpMaTopa yepe3 JAeNUTeNb BbICOKOro HampspkeHus ([JH).
Otcuer mokazaHUW MPOW3BOJUTCS MO aMIUIUTYJHOMY BoJbTMEeTpy BA11l, BcTpoeHHOMY B
yapT ynpasiaeHus. OnyMcaHue U Ha3HAYEHUE KHOIOK YIPABIIECHUS U SKPaHOB BCTPOCHHOIO
aMIUINTYTHOTO BOJBTMETpPA IIPUBEACHBI B €ro pPYyKOBOACTBE MO 3kKcruryarauun TC
422129.001 PO.

[Tpu BKIIIOUEHUM IyJIbTa YIPaBJICHUS MapaMeTpbl HACTPONKN aMIIIUTYJHOIO BOJBTMETPA
COOTBETCTBYIOT IIOCTABJIEHHOM 3aJaye MpEeNojaBaTeiIeM, U MPOU3BOIUTE JONOIHUTEIbHYIO
HACTPOUKY HE TpedyeTcs

Ha IIY nox naHensro OpraHoB YIpaBi€HUs OTIEIbHO PACIIOIOKEHA PydKa YIPABICHUS
PEryasSTOPOM HANPsDHKEHHS YCTaHOBKM «lIcHbITaTeNlbHOE HAMpPsDKEHHE» M Tpa@uuecKu
HaHECEHbl LIECTh CTPENIOK. TpH CTpesKu, HaHECEHHble B OOIIEM MOJOXKEHUHM BBepX (OT
oleparopa), yKa3blBaloT HAIIPABICHHUE MEPEMEIIECHUsI PYUYKH YIPABICHUS PEryasiTOPOM JJis
MOBBIIIEHUS HMCIBITATEIbHOIO HAIPSDKEHUs, T€HEPUPYEMOIO0 YCTAHOBKOH; TPH CTPEIIKH,
HaHEeCEHHbIE B OOLIEM HampaBI€HUU BHU3 (K ONEpaToOpy) — HAIPABIEHUS IEpEeMeIleHUs
PYYKHU JUIS CHUKEHUS HAIIPSKEHMUSL.

OTHOCUTEIbHBIE pa3MeEpPbl CTPEJIOK COOTBETCTBYIOT PA3JIMYHBIM CKOPOCTSAM H3MEHEHMUS
HanpsDKeHUs (TOBBILICHUS WM CHUKeHus). Ilpu mepemelieHun pydykd B HaIpaBICHMSX,
YKa3aHHBIX CTPEJKaMHU HAWMEHBIIETO0 pa3Mepa, CKOPOCTb HW3MEHEHMsI HAIPSOIKCHUS
coctaBisieT npuMepHo 1,8 kB/c; B HampaBieHUsX CTpPENOK CpeAHero pasMepa — IMPUMEPHO
2,5 xB/c; B HampaBIeHUSIX CTPENIOK HanOOJIbIIEro pa3mepa — npuMepHo 3,5 kB/c.

bnoxk 3ammTte! u curnanuzanuu (b3C) orkmroyaer PK npu neperpyskax mo Toky u npoboe
UCIBITYEMOr0 OOBEKTa, HE IO3BOJIAET BKJIIOYMTH BBICOKOE HAINPSKEHHE HPHU OTKPHITON
JIBEPU B BHICOKOBOJIbTHBIN OTCEK YCTAHOBKH.

[lepen momadeil BBICOKOTO HAIpPSDKEHUs, HaKaTHeM KHOMKUA «3BOHOK» Ha IV,
BKitouaeTcsi 3BykoBas curHanuzauus (3C). [lpum Bi/IIOYEHHH TJIaBHOIO KOHTAaKTOpa
3aropaercsi CBETOBas CHUTHAIM3alluMs Ha orpaxaeHun yctaHoBku (BH) u oTkirouaercs
3a3eMJISIIOIIMN HOX C BBICOKOBOJBTHOTO BBIBOJIA MCIIBITAaTeNIbHOTO TpaHchopmaropa (3H).
[Ipu OTKJIIOUEHUH BBICOKOTO HAIPSDKEHUS, PU Mpo00e M3O0JSALUH WM OTKPBIBAHUU JIBEPHU B
BBICOKOBOJIBTHBIN OTCEK 3a3€MIIIOIIMN HOK BKIIFOUAETCS] aBTOMATHYECKH.
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Puc. [IpunnunuansHas snektpuyeckas cxema Y MB—50

[Topsimok paboThl

. IIpoBepuTh HANEKHOCTH COENMHEHNUS 3a36MJICHUS CXEMBI BU3YaIbHBIM OCMOTPOM.
. IIpoBepuTh paboTy CUTHAIBHBIX JIAMI U OJIOKMPOBOYHBIX YCTPOMCTB.

. [IpoBepUTH MOJI0KEHNE 3a3EMIISAIOIIETO HOXKA.

. CobpaTh HEOOXOAUMYIO CXEMY HUCIIBITAHUH.

. [logate xomany rosocom «llomaro HanpsKeHUEY.

. BxirounTs Buaumsli paszpeis P2,

. Beikmrouarenem 11 BKIFOYUTB MyIbT yIPABICHHUS.

. BkimounTh rinaBHbIN U pabounii KOHTAKTOPBI.

. Ilonate HEOOXOAMMOE HAIIPSKEHHUE

. Cnenatb HEOOXOIUMBIE U3MEPEHHUSL.

. CHATb ucCHBITaTENbHOE HATIPSKEHHUE JI0 HYIISL.

. OTKIMIOYUTH pabOUMil U IITaBHBIM KOHTAKTOPBI.

. Beikmouarenem I1 oTKIIOUUTD MYJBT YIPABICHHUSL.

. OTkmr0unTh BUIUMBIN pa3peis [1IP2.

. Y0eauThbcs BO BKIFOUEHHOM I0JIOKEHUH 3a3EMIISIOIIEr0 HOXA.
. Ilonate xomany rosocoM «HarmpsikeHne CHATO, 3a3€MIIEHOY.

. I[Ipy HEoOX0IMMOCTH TOBTOPUTH A€HCTBHE MO MyHKTaM 4-16.



KOMILJIEKT 3AJTAHUM JJ1S1 KOHTPOJBHOM PABOTHI (PYBEXKHBI KOHTPO.Ib)

4 cemecmp
Bonpocsl K 3k3aMeHy 110 JUCHUILIMHE

. O011as xapakTepuCcTHKa MepeHaIpsyKeHUH.

. Knaccugukanus nepeHanpspkeHui.

. 3aKOHOMEPHOCTH PAaCHPOCTPAHEHUS SJIEKTPOMArHUTHBIX BOJIH TIEPEHAMPSHKEHHH.

. HaGeranue 31eKTpOMarHUTHBIX BOJIH IIEpEHANPSHKEHUI Ha IIUHBI TOICTAHIMH.

. [TpoxoxxaeHre SIEKTPOMArHUTHBIX BOJH IepeHANpPsHKEHUH yepe3 HHIIyKTUBHOCTb.

. ITpoxoxxieHME 3JIEKTPOMArHUTHBIX BOJIH NEpEHANpPsHKEHUH MUMO EMKOCTH

. BormHOBBIE TIpoIIECCHI B MHOTOITPOBOIHON CHCTEME.

. ITpoxoxxeHHE 3JEKTPOMArHUTHBIX BOJIH EPEHAIPSKEHUH B0JIb IPOBO/A, PACIIOI0KEHHOTO
BOJIM3U JPYTroro U30JIMPOBAHHOTO MTPOBOIA (TPOC-TIPOBOI).

9. PactipocTpaHeHHe 3J€KTPOMArHUTHBIX BOJIH IIEpeHANpsHKEHUi [0 ABYM MapasuieIbHbIM
MIPOBOJIaM B CUCTEME U3 TPEX MPOBOJIOB (2TpOca-IpoBO).

10. PacnpocTpaHeHue 31eKTpOMAarHUTHBIX BOJIH NEPEHAPSKEHUH 110 HECKOJIBKUM IPOBOAAM
OJIHOBPEMEHHO.

11. 3aryxanue u nedopmanus 3J1eKTpPOMarHUTHBIX BOJIH MEpEeHAIPSKEHUH.

12. BnusiHre UMITYJIbCHOM KOPOHBI HA BOJIHOBOM MPOIECC MepEHANPSIKEHUN.

13. MonHMs Kak HICTOYHUK IPO30BbIX NIEpeHanpsHKeHUH.

14. Pa3BuTHE MOJTHUH.

15. OcHOBHBIE TapaMeTPhl U AIEKTPUUECKUE XapaKTEPUCTUKH MOJIHUU.

16. XapakTepucTuka rpo30BOM AESITEILHOCTH.

17. DxcrmyaTallMOHHBIE XapaKTEPUCTUKH I'PO30YIIOPHOCTH BO3YIIHbIX JIMHUH.

18. TIpssiMoii yaap MOJTHUH B BO3IYIIHYIO JIMHUIO O€3 TPOCOB.

19. [IpsiMoit yap MOJTHUM B BO3AYIIHYIO JUHUIO C TPOCOM.

20. Onpenenenue yaenbHOro yncia oTkinoueHuid BJI BeneacTBue npsiMoro yiapa MOJIHUM IS
JUHUHN ¢ TpocaMu U 0e3 HUX.

21. UnnykTupoBaHHble nepeHanpsykenus Ha JIOI.

22. Cpencrsa noBbllIeHNs Ipo3oynopHocTy BJL.

0N DNk W~
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23. MOJIHHEOTBOIbI, UX MPUHLIUI JEHCTBUSL.

24. KOHCTpYKTUBHOE UCIIOJHEHUE MOJIHUEOTBOJIOB.

25. KOHCTpYKTUBHOE UCIIOJIHEHUE TPOCOBBIX MOJIHUEOTBO/IOB.

26. 30Ha 3aIUTHI CTEPHKHEBBIX MOJIHUEOTBOJIOB.

27. 30Ha 3aIUTHI TPOCOBBIX MOJIHUEOTBOIOB.

28. YcnoBus 6€30MacHOro NPOXO0KIEHNS TOKAa MOJIHUY 110 MOJIHUEOTBO.LY.

29. 3a3emiieHUE B JIEKTPOYCTAaHOBKAX BBICOKOTO HANPSHKEHUSI.

30. 3azemiieHME MOJTHUEOTBO/IOB, OMOP.

31. 3azeMieHue NOICTaHLUH.

32. YcioBust POX0KIEHHS TOKA MOJTHUM O 3a3€MIIUTENIO.

33. OOwiast XxapaKTepUCTHKA 3AIUTHBIX allllapaToB OT NEpEHANPKEHUN U UX aHAIU3.

34. JITMHHOUCKPOBBIE pa3psITHUKH.

35. BeHTUIIbHBIE PA3pAAHUKH.

36. I'pynmbl BEHTUIIBHBIX PA3PSAAHUKOB U UX AJIEKTPUUYECKHE XapaKTEPUCTUKU.

37. KoMOuHUPOBaHHbIE BEHTUJIbHBIE PA3PSIIHUKU.

38. OIIH u ux xapakTepuUCTHUKH.

39. Bri6op OIIH.

40. PaccranoBka OIIH Ha moacTaHiyu, 3JIEKTPUYECKON CTAaHIIUH.

41. 3amuTa MOJCTAaHIUK OT HAOETAIOIINX UMITYJIBCOB IPO30BBIX MEPEHANPSIKEHUH.

4?2. TunoBble cXeMBI MOJTHUAE3AIUTEI IIOACTAHIIUHN.

43. Oco0eHHOCTH MOJTHUE3AIIMTHI MOACTAHLIUN Pa3IMYHOI0 YPOBHS HalPsKEHUS,
IPUCOETUHEHHBIX K BO3YIIHBIM JIMHUSIM OTIIaHKaAMHU.

44. MonHue3aluTa reHepaTopHbIX OJI0KOB U 3JIEKTPUUYECKUX MAIIHH.

45. KoopauHanus U30JLHUN 3JIEKTPOOOOPY0BaHMS [TOJICTAHLIMY C 3allIUTHBIMU arapaTamMmH.
46. OnpeneneHue JIMH 3aITUIICHHBIX TTOJIX0/I0B K MOICTAHIUH.

47. I'p030ynOpHOCTH MOJACTAHIIMM.

48. Obmas xapakTepuCcTUKa KOMMYTallMOHHBIX NTEPEHANPSKECHUHN.

49. IlepeHanpspkeHNE EPEXOJHOTO MTpoLecca PU OTKIYEHUH EMKOCTH HEHArpyKEHHBIX JINHUM.
50. IlepenanpspkeHre IEPEXOHOTO MPOIecca MPU BKITIOYECHUU Pa30OMKHYTON JTMHHH.

51. Ilepenanpsixenue nepexoanoro npouecca npu AIIB.

52. IlepenanpspkeHHe MEPEXOTHOTO Tpoliecca mpu oTkioueHun K3.

53. IlepenanpsikeHUE EPEXOAHOTO MPOLIECCA IPU OTKIFOYEHUN MAJIBIX HHAYKTUBHBIX TOKOB.
54. OO0u1ast xapakTepUCTHKA YCTAHOBUBILUXCS NEPEHANPSKEHUI B AJIeKTpoIiepeaayax.

55. deppope30HaHCHBIE IEPEHANIPSKEHUS B CETH C U30IMPOBAaHHON HEMTPANbIO C NaJICHUEM
IIPOBOJIA.

56. BiusHue HACBHIIEHUS! CHIIOBBIX TPAaHC(OPMATOPOB Ha MOBBIIICHHE HAMPSDKEHHS B CUCTEMaXx C
3a3€MJIEHHON HEUTPAJIBIO.

57. CpaBHHUTENBHBIN aHAJIN3 METOJOB pacyeTa KOMMYTAIIMOHHBIX U YCTAHOBUBIINXCS
NepeHanpsHKeHNN.

58. OO0mu1ast xapakTepUCTHKA CIIOCOOOB U CPEJCTB OrPaHUYEHHSI BHYTPEHHUX MEPEHATPSKECHHMN.
59. OrpannueHue BHyTpeHHUX nepeHanpsbkennit ¢ nomoursio OITH u BeikitouaTeneit
JBYXCTYTEHYATOr0 AEHCTBUS C LIYHTUPYIOLUIUMHU COITPOTUBICHUSIMHU.

60. OCHOBHBIE IPUHLIUIIBI TIOCTPOECHUSI 3ALUT OT KOMMYTAIIMOHHBIX TIEPEHANIPSKEHUI.

61. UcnbiTarenpHble yCTAHOBKU U METO/IbI UCTIBITAHUN AJIEKTPOOOOPYIOBAHUSI.

62. OCHOBHBIE METO/IbI TUATHOCTUKHU U30JISILIHH.

63. OCHOBBI HEpa3pYIIAONINX UCTIBITAHUN U30JISILHH.

64. Vcnonp3oBanue abCOpPOIIMOHHBIX SBICHHH.

65. KoHTpoJib kKauecTBa M30JISIIIMHU 110 TAHTEHCY YTila AUAJIEKTPUUECKUX MOTEPb.

66. KoHTposb M30J111MHU 110 UHTEHCUBHOCTH YaCTUYHBIX Pa3psiIOB.

67. Term1oBU3UOHHBIA KOHTPOJIb.

68. McnbITanust U30J1S11H TOBBILLIEHHBIM HAPSKEHUEM.
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T'PO3HEHCKHH IT'OCYJAPCTBEHHAIH HE®TAHOH TEXHUYECKHU YHUBEPCUTET
umenu axaoemuxa M.J]. Munntuonwukosa

BUJIET Ne 1
ﬂucuunﬂuHa H30Jl}lllu}l U nepeHanpAaydcenue 6 3J1eKmpoinepzemuuecKux cucmemax
Hnemumym snepeemuxu npoguns noocomosku AHII — cemecmp __4

1. OGmas xapakTepucTUKa IepeHanpsuKeHHN
2. HcnblTaHus W30JI1UH TOBBIIICHHBIM HAIIPSHKEHHEM

3aB.xadenpoit «2311» P.A-M. Maromanos

T'PO3HEHCKHUH T'OCYJAPCTBEHHBIH HEDTAHOH TEXHUYECKHH YHUBEPCUTET
umenu axaoemuxa M.J]. Munntuonuwukosa

BUJIET Ne 2
ﬂucuunﬂuHa H&'Oﬂ}luu}l U nepeHanpAaydcenue 6 3J1IeKmpoiInepzemuuecKux cucmemax
Hnemumym snepeemuru npoguns noocomosku AHII — cemecmp __ 4

1. Krnaccuduxanus nepeHanpspKeHUN
2. TennoBU3NOHHBIN KOHTPOJIb

3aB.xadeapoit «3I1» P.A-M. Maromanios

T'PO3HEHCKHUH T'OCYJAPCTBEHHBIA HEDTAHOH TEXHUYECKHH YHUBEPCUTET
umenu axaoemuxa M.J]. Munntuonuwukosa

BUJIET Ne 3
Hucyunnuna H3onauun u nepenanpajcenue 8 31eKmMpoIHeP2emudeckKux CUcHemax
Hncemumym snepeemuru npoghunb noocomosxu AHII ~ cemecmp _ 4

1. 3aKOHOMEPHOCTH pacCHPOCTPAHEHUS HNEKTPOMATHUTHBIX BOJH MEPEHANPIKEHHUIN
2. KoHTposib N301511MK IO UHTEHCUBHOCTH YaCTHUYHBIX pa3psiioB

3aB.xadenpoit «I311» P.A-M. Maromanos

15



T'PO3HEHCKHH IT'OCYJAPCTBEHHAIH HE®TAHOH TEXHUYECKHU YHUBEPCUTET
umenu axaoemuxa M.J]. Munntuonwukosa

BUJIET Ne 4
ﬂucuunﬂuHa H30Jl}lllu}l U nepeHanpAaydcenue 6 3J1eKmpoinepzemuuecKux cucmemax
Hnemumym snepeemuxu npoguns noocomosku AHII — cemecmp __4

1. Haberanwue 351eKTPOMAarHUTHBIX BOJH ITEPEHANPSHIKEHUH Ha IIUHBI TOICTAHIIUN
2. KoHTpoJsib KauecTBa U30JIAIMHU IO TAHTEHCY YyIila AUAJIEKTPUUECKUX TOTEPh

3aB.xadenpoit «2311» P.A-M. MaromanoB

T'PO3HEHCKHUH IT'OCYJAPCTBEHHBIA HEDQTAHOH TEXHUYECKHUH YHUBEPCUTET
umenu axaoemuxa M.J]. Munruonuwukosa

BUJIET Ne 5
Lucyunauna H3onauus u nepenanpaicenue 6 31eKnpoIHEPZEMUECKUX CUCIEMAX
Hncmumym snepeemuxu npoghuns noocomosxu AHII — cemecmp _ 4

1. TIpoxoxaeHue 3J1eKTpOMarHUTHBIX BOJIH MEpEeHANPsKEHUH Yepe3 HHAYKTUBHOCTb
2. Hcnonws3zoBaHue abOCOPOLIMOHHBIX SIBICHUM

3aB.xadeapoit «311» P.A-M. Maromanios

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

BUJIET Ne 6
ﬂucuunﬂw—ta H30Jl}luull U nepenanpAalsdcenue 6 3JieKkmpoilnepzemuuecKux cucmemax
Hncmumym snepeemuxu npoguns noocomosku AHII  cemecmp __4

1. IIpoxoxkaeHue 31eKTPOMArHUTHBIX BOJIH NEPEHANPSIKEHU MUMO EMKOCTH
2. OCHOBBI HEpaA3pyIIAIOIINX UCTIBITAHUN U30JISIAN

3aB.xadenpoit «I311» P.A-M. Maromanos
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T'PO3HEHCKHH IT'OCYJAPCTBEHHAIH HE®TAHOH TEXHUYECKHU YHUBEPCUTET
umenu axaoemuxa M.J]. Munntuonwukosa

BUJIET Ne 7
ﬂucuunﬂuHa H30Jl}lllu}l U nepeHanpAaydcenue 6 3J1eKmpoinepzemuuecKux cucmemax
Hnemumym snepeemuxu npoguns noocomosku AHII — cemecmp __4

1. BosHOBBIE NpOIIECCH B MHOT'OIIPOBOJHON CHCTEME
2. HcnplTaTenbHble YCTAaHOBKU U METOJIbl UCTIBITAHUHN 3JIEKTPOOOOPYA0BaAHUS

3aB.xadenpoit «2311» P.A-M. MaromanoB

T'PO3HEHCKHUH IT'OCYJAPCTBEHHBIA HEDQTAHOH TEXHUYECKHUH YHUBEPCUTET
umenu axaoemuxa M.J]. Munruonuwukosa

BUJIET Ne 8
Lucyunauna H3onauus u nepenanpasicenue 8 31eKmpoIHEPeMuecKux CUcmemax
Hncmumym snepeemuxu npoghuns noocomosxu AHII — cemecmp _ 4

1. OcHOBHBIE TapaMeTPsl U JIEKTPUUECKUE XapaKTEPUCTUKN MOJIHUU
BnusiHue HachleHNs CUIIOBBIX TPaHC(OPMATOPOB Ha MOBBIILIEHUE HAMIPSKEHHS B CUCTEMAX C
3a3€MJICHHOM HEUTPAIIBbIO

3aB.kadenpoit «231D» P.A-M. Maromanos

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

BUJIET Ne 9
Hucyunnuna H3onauus u nepenanpajcenue 8 31eKmMpoIHEP2emudeckKux CUcHemax
Hnecmumym snepeemuxu npoguns noocomosku AHII  cemecmp __4

1. MouHus KaK MCTOYHUK TPO30BBIX MEPEHANPSHKEHHUM
2. IlepenamnpsikeHue NEPEXOTHOIO Mpouecca npu oTkiaroyeHnn K3

3aB.kadeapoit «3311» P.A-M. MaromanoB
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T'PO3HEHCKHH IT'OCYJAPCTBEHHAIH HE®TAHOH TEXHUYECKHU YHUBEPCUTET
umenu axaoemuxa M.J]. Munntuonwukosa

BUJIET Ne 10
ﬂucuunﬂuHa H30Jl}lllu}l U nepeHanpAaydcenue 6 3J1eKmpoinepzemuuecKux cucmemax
Hnemumym snepeemuxu npoguns noocomosku AHII — cemecmp __4

1. 3a3zemiieHuE B 3JEKTPOYCTAHOBKAX BBICOKOI'O HAIPSKEHUS
2. I'po30ynopHOCTH MOJICTAHIIMI

3aB.xadeapoit «3I1» P.A-M. Maromanos

T'PO3HEHCKHUH IT'OCYJAPCTBEHHBIA HEDQTAHOH TEXHUYECKHH YHUBEPCUTET
umenu axaoemuxa M.J]. Munruonuwukosa

BUJIET Ne 11
Lucyunauna H3onauus u nepenanpasjcenue 8 3.1eKnpoIHEPZEMUecKUX CUCIEMaAx
Hncmumym snepeemuxu npoghuns noocomosxu AHII  cemecmp _ 4

1. KOHCTpYKTHBHOE UCHIOJIHEHHE MOJHHUEOTBOIOB
2. OOwas xapakTepuCTHKa YCTAHOBUBILIUXCS IEPEHANPSIKEHUI B 3JIEKTponepeayax

3aB.xadeapoit «I311» P.A-M. Maromanios

T'PO3HEHCKHUH T'OCYJAPCTBEHHBIH HEDTAHOH TEXHUYECKHH YHUBEPCUTET
umenu axaoemuxa M.J]. Munntuonuwukosa

BUJIET Ne 12
Hucyunnuna H3onauun u nepenanpaicenue ¢ 31eKMPOIHEPLEMULECKUX CUCHEMAX
Hncmumym snepeemuxu npoghune noocomosku AHII  cemecmp _ 4

1. 3azemnenune moacTaHIINH
2. MonHue3anmra rTeHepaToOpPHBIX OJIOKOB U AIEKTPUIECKUX MAIIUH

3aB.kadeapoit «3311» P.A-M. MaromanioB
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Kputepun oneHKkH BbINOJTHEHNS] MHCbMEHHOH KOHTPOJIbHOI padoThl (Py0esKHbIH KOHTPOJIb):

Kpurepun oieHkHM 0TBETOB Ha TeOpeTHYECKHE BOMPOCHI:

v/ pe3yibTar, COAEpIKAIlUil IOJNHBIM IPaBUILHBIA OTBET, IIOJHOCTHIO— COOTBETCTBYIOLIMI
TpeOOBaHUSAM KPUTEPHSI, — MAKCUMATHHOE KOJMYECTBO OAJLIOB;

v’ pe3ysbTar, CoAepIKAIIUi HEMOIHBIA NPABUILHBIA OTBET (CTENEHD IOJHOTEI— OTBETAa — 0OJIEe
60%) wiM OTBET, COAEp)KAIMKA HE3HAYUTEIbHbIE HETOYHOCTH, T.€. OTBET, HMEIOIIUN
HE3HAYUTENIbHbIE OTCTYIUICHUS OT TpeOoBaHWil kputepusi, — 75% OT MaKCHUMAalbHOTO
KOJIMYeCTBa 0aJljIoB;

v/ pe3yibTar, COAEpIKAIIU HEMOJHbINA PABUIILHEIN OTBET (CTENEHb MOJHOTEI— 0TBETa — OT 30
no 60%) wnum OTBET, COJEpXKAIlUKA 3HAYUTENTbHbIE HETOYHOCTH, T.€. OTBET, HMEIOIIHMA
3HAYUTENbHbIE OTCTYIUIGHHS OT TpeOoBaHuil kputepus — 40 % OT MakCUMAalbHOTO
KOJIMYeCTBa 0aJIjIoB;

v’ pe3ysbTart, CoJepKAIiA HETOIHBIM MPaBUIIBHBIN OTBET (CTENEHb MOJHOTEHI— OTBETA — MEHEE
30%), HempaBUIbHBINM OTBET (OTBET HE MO CYIIECTBY 3aJaHUs) WJIK OTCYTCTBUE OTBETA, T.C.
OTBET, HE COOTBETCTBYIOLIUI MOTHOCTHIO TpeOOBaHUAM KpuTepus, — 0 % OT MaKCUMaIbHOTO
KOJIM4YecTBa 0aJioB;

Kpurepun ouneHoxk HTOrOBOro KOHTPOJISA (3a4eT):

3aureHo BBICTaBIISIETCS IIPH YCIIOBUH, €CJIM CTYIEHT IIOKa3bIBAET XOPOIINE
3HAHHUS U3YYEHHOI'0 Y4eOHOro MaTepuaia
BBICTABIISIETCS IPH HAINYUU CEPhE3HBIX €HMI B ITporecce
He 3aureno P P ynym P
M3JI0’KEHUSl y4eOHOro MaTepuania

Kpurepun onieHKk# BbINOJHEHHS MHCbMEHHOH KOHTPOJIbHOI padoThl (Py0e:KHbIi KOHTPOJIb):

Kpurepun onieHkHM 0TBeTOB Ha TeOpeTHYeCKHe BONPOCHI:

v’ pe3ysbTar, COACPIKAIIWi TOJHBIN MPAaBUIBHBIA OTBET, MOJHOCTHIO— COOTBETCTBYIONIHIA
TpeOOBAaHUAM KPUTEPHUS, — MAKCUMAJILHOE KOJMYECTBO OAIUIOB;

v’ pe3yJbTart, CoJepIKallnii HEMOMHbINA NPaBUIILHBINA OTBET (CTENEHD ITOJHOTEI— OTBETA — 0O0JIee
60%) wumu OTBET, COJAepXKalluil HEe3HAYUTEIbHbIE HETOYHOCTH, T.€. OTBET, HMEIOIIUI
HE3HAYUTENIbHbIE OTCTYIJIEHUs OT TpeOoBaHWil kputepus, — 75% OT MaKCUMaJIbHOTO
KoJIn4yecTBa 0aos;

v/ pe3ynbTar, COAEpIKAIIUi HEMOIHbINA MPAaBUILHbIA OTBET (CTENEHD MOJHOTEI— 0TBETa — OT 30
no 60%) uam OTBET, cojepallui 3HAYUTENbHblE HETOYHOCTH, T.€. OTBET, HMMEIOIIUi
3HAYUTENbHbIE OTCTYIUIEHUS OT TpeOoBaHuil kputepus — 40 % OT MakCUMalbHOTO
KOJIMYeCTBa OaJUIOB;

v’ pe3ysbTart, CoJepIKaIlNii HEMOTHBIIN MPAaBHIbHBIN OTBET (CTEMEHb MOJHOTHI— OTBETA — MEHEE
30%), HenpaBUIBHBIM OTBET (OTBET HE MO CYIIECTBY 3aJaHUs) WJIK OTCYTCTBUE OTBETA, T.€.
OTBET, HE COOTBETCTBYIOLIUI MOTHOCTHIO TpeOOBaHUAM KpuTepus, — 0 % OT MaKCUMaIbHOTO
KOJIMYeCTBa OaJlIOB;
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Kpurepun oneHoxk MTOroBOro KOHTPOJIA (3K3aMeH):

OTIIO OTBETHI COICPKATENBHBI U HE COJIEPKAT OLIMOOK, 1aHbl OTBETHI Ha
JIOTIOJTHUTEIIbHBIE BOIPOCHI IO IPYT'MM TEMaM Kypca

Xopo1io OTBETHI COAEPHKAT HEMTPUHLIUITHATBHBIE OIINOKH

Y 10BIIETBOPUTENBHO OTBETHI COZiepkKaT rpyOble OIMOKH

HeynosnerBopurenbHO HET COJIePKATEIBHOTO OTBETA Ha OJIMH M3 BOIIPOCOB Omiera

CIIMCOK PEKOMEHAYEMOM JINTEPATYPBI

. IIlpaBuna BbIBOJa OOBEKTOB 3JIEKTPOIHEPreTUKUM B PEMOHT M U3 SKcIulyatauuu / - Mocksa:
Uznarenscknit mom ODOHEPT U, 2018. - 20 c.

. Tutkos, B. B. ®u3nueckrne OCHOBbI TEXHUKHU BBICOKUX HANPSKEHUM, CUIbHBIX MATHUTHBIX MOJICH
u TOKOB : yueOHoe mocobue / B. B. TutkoB. - Cankrt-IletepOypr : Cankr-IlerepOyprekuii
nosntexuuueckui yuusepcutet [lerpa Benukoro, 2018. - 185 c.

. CaBuna, H. B. TexHuka BbICOKMX HampsbkeHHH. lepenanpsbkeHus U 3ammra oT HUX @ yuyeOHoe
nocodbue / H. B. CaBuna. - brarosemeHck : AMypckuil rocyaapcTBeHHbIH yHuBepcuret, 2018. -
191 c.

. YmaxkoB, B. 5. CoBpemeHHble TpOOJIEMBbI 3IEKTPOIHEPreTUKH : yueOHoe mocodue / B. Sl
VYmakos. - Tomck : ToMckuil nonurexHudeckuii yausepeutet, 2014. - 447 c.

. DIIEKTpOMarHUTHasi COBMECTUMOCTb B 3JIEKTpOdHEpreTuke : yueOHoe nocodue / A. @. [llaranos,
N. H. BopornukoB, M. A. Macrenanenko [u ap.]. - CraBpononas : CTaBpOIOJIbCKHMA
rocynapcTBeHHbIN arpapHbiil yausepcuretr, AI'PYC, 2014. - 64 c.

. bapronomeit, II. . NudopmannonHoe oOecneueHue 3agad 3JIEKTPOIHEPreTUKU : yueOHoe
nocodue / II. U. bapromomeit, B. A. Taupuun. - ExarepunOypr : Ypanbckuil ¢enepanbHbIi
yausepcutet, ObC ACB, 2016. - 108 c.

. MHCTpYyKIIMA MO NPEIOTBPALLECHHIO U JIMKBUAAILUN aBAPUI B DJIEKTPUUECKON YaCTU SHEPTOCUCTEM
/. -Mocksa : DHAC, 2017. - 68 ¢
. bouapos, 0. H. Texnuka BblcOkuX HanpspkeHud : yuyeOHoe mocodbue / 1O. H. Bouapos, C. M.

Hynxkun, B. B. TwurkoB. - Cankr-lIletepoypr : Cankr-IleTepOyprckuii moauTeXHUYECKUN
yausepcutet [lerpa Benukoro, 2013. - 265 c. - ISBN 978-5-7422-3998-7. - TekcT : 27€KTPOHHBIH
/I DOnexktpoHHO-OMOnmoreynas  cucrema [PR BOOKS : [caiiT]. - URL:

http://www.iprbookshop.ru/43976.html.
. Tutkos, B. B. ®u3nueckrne OCHOBBI TEXHUKHU BBICOKUX HAMPSHKEHUN, CHIIBHBIX MAarHUTHBIX MOJIEH
u TOKOB : ydyeOHoe mocobue / B. B. Turkos. - Caukr-IletepOypr : Canxr-IlerepOyprekumii
nosnTexHuueckuii yausepcuret Ilerpa Benmukoro, 2011. - 185 c. - ISBN 978-5-7422-3487-6. -
TekcT : anekTpoHHbIN // DnekTpoHHO-OMOMMoTeuHas cucremMa [PR BOOKS : [caiir]. - URL:
http://www.iprbookshop.ru/43983.html.

10. Casuna, H. B. Texnuka BbIcOKUX HanpspkeHUH. [lepeHanpspkeHHs W 3allluTa OT HUX @ yuyeOHoe

nocobue / H. B. CaBuna. - biarosemieHck : AMypCKHil TOCyIapCTBEHHBINH yHHBEpCcUTET, 2015. -
191 c. - ISBN 2227-8397. - TekcT : 3JIEKTpOHHBIN // DNeKTpOoHHO-OMOMMoTeuHast cucrema IPR
BOOKS : [caiit]. - URL: http://www.iprbookshop.ru/103829.html
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