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ITacnopT (poHa O1[eHOUHBIX CPe/ICTB

Tab6mra 1
dopmupyeMble OueHouHble
Mopaynb JUCLIATIIUHEI KOMIIeTeHL[U1 Matepuasbl | KomuecTtBo
WY UX YaCTH Y Cpe/iCTBa
TexHo/10TrHs1 BEIPAOOTKH J1eKTPHUYECKOH
HEPruM Ha COBPeMEeHHbIX Y/IeKTPHUYeCKUX 3awra 1P 35
CTaHIMAX. PerynvpoBaHue TerioBbIX MPOLIECCOB. (Cobecen)
brounas cxema anekrpocranymi. [1puHImn TCxk (TCn) 20
paboTbl CHHXPOHHBIX TeHePAaTOPOB, CUCTEMBI
BO30Y)K/IEHUSs1, PETYJTUPOBAHUS HAIIPSKEHMUST [TKoc-1. Criocobex
OCYILLIeCTBJIATH 3arura [1P 9
CuHXpoHHU3a1Usi padoThl reHepaTopoB
ABTOMaTHyeckoe peryavpoBaHue HampshKeHUs MOHHTOPHHT (Cobecen,)
TeXHUYEeCKOr 0 TCk (TCm) 12
BbIK/II0UaTe/ I Pa3/IMYHOro NMPHHIMIA COCTOSIHUS
AeHCTBUSA U yNpaB/ieHHe HMHU. obopyoBaHuUs
Pa3sbpevHMTe I HAPY)KHOU Y BHYTPEHHEUN MOZICTaHLIM 3awura I1P 44
yCTaHOBKM U yTipaB/ieHue UMU. Teopusi raiieHus 3/IEKTPUYECKUX (Cobeces.)
3/IEKTPUUECKOU IyTH B 3MEeKTPUUYeCKUX ceTen TCk (TCm) 29
arraparax. KoHTakTHast cuctemMa 371eKTpUuecKux
anrapaToB
3amqura ITP 75
Co0cTBeHHBIEe HY)KABI HCTO'HUKH 3 (CoBecen.)
ONepaTHUBHOrO TOKA CTAHIMI ¥ MOACTAHI[UI TCx (TCn) 14

1 OOEHOYHBIE MATEPUAJIbI, HEOBXO/IUMbIE
JUTS OIIEHKHU 3HAHWI, YMEHHU Y1 HABBIKOB JIEATE/ILHOCTU
B ITPOIECCE OCBOEHUA JNCLHUILI/TMHBI

Taomna 2 — @opMupyeMble KOMIIETEHIIHH

Konm n OueHouHble
Koz v HavMeHOBaHMe UHAMKATOPa JOCTW)KeHUsT KOMITeTeHLIUU
HavMeHOBaHUe (4ACTH KOMITETEHIIHH) Marepuaribl
KOMIIeTeHI[UU U Cpe/icTBa
TexHo/10THs BEIPAOOTKH /1eKTPUYECKOH YHEPTHH Ha COBPEMEHHBIX
IEKTPUYECKHX CTAHLIUAX
N O-1nKoc-1 OcyljecTBisieT MOHUTOPUHI TEXHUYECKOT'O COCTOSHUSA %éuggggegg)
ITKoc-1. 000py/10BaHUs TTO/ICTAHIMNA 3/IEKTPHUECKUX CeTel TCk (TCn)
Criocoben CHHXpOHH3a1Hs paboThl reHepaTopoB
OCYLL|eCTBJIAATh 3arqura I1P
N O-1nkoc-1 OcyljecTssieT MOHUTOPUHI TEXHUYECKOT'O COCTOSHUSA
MOHHMTOPHHT A HK°C61 yim p z (Cobecen.)
TeXHIIECKOT0 00opyoBaHus MOACTAHLIUYN IeKTPUUECKUX CeTer TCk (TCn)
COCTOSIHUS Beik/110uaTe/ v pa3In4yHOro NPUHLMIA /IeHCTBUSA U yIIpaB/J1eHue UMH
o6opy,q013aHI:m N O-1nkoc-1 OcyljecTssieT MOHUTOPUHI TEXHUYECKOT'O COCTOSHUSA %éuggggegg)
TOACTaHIIH 000py10BaHUs TTO/ICTAHIMNA 3/IEKTPUUECKUX CeTel TCk (TC ')
3/IeKTPUYECKUX K 18
ceTeit Co0cTBeHHbIEe HY)KABI M1 HCTOYHUKH ONepPaTHBHOr0 TOKA CTAaHIHH H
MO/ICTAHI[UHI
ura [1P
W I-1nKoc-1 OCyl[eCTB/IIET MOHUTOPUHI TEXHUUECKOI'O COCTOSHUS %éu(j6e(?eﬂ )
000py10BaHUs TTO/ICTAHIMNA 3/IEKTPUUECKUX CeTel TCxk (TCr)




O1jeHoOUHBbIe MaTepUasibl M CpeACTBA /ISl MPOBEePKHU
chopMUPOBAHHOCTH KOMIIETeHI[UM

Mopyas 1
«TexHo/I0rusi BLIDAGOTKH 3JIEKTPUYECKOW YHEPTUH
Ha COBPEMEHHBIX YJIEKTPUYEeCKHUX CTAHI[MAX»

Tecmupoeanue (Tcn, Tck)

Bblbepume HeCKo/bKO NPpasuibHbIX 8ApUAHMO8 omeema
K TennoBbiM 3j1ekTpocTraHuusam HE orHocaTca:
['TY u TOIL]

+JII'Y (33%)

+I'ADC (33%)

+I'DC (33%)

YKa)kKuTe [JAOCTOMHCTBO, KOTOpOe He/ib3si NMPUMEHUTb K BOJOPOJHOM
OXJIAXKACHMSA:

+1ioykapobe3oracHocTh (50%)

OTCYTCTBHE OKHC/IeHUS U30/ISILUM B Cpejie BOJIopo/a

MeHbl11asi TJIOTHOCTh y BOZIOPO/ia, YeM Yy BO3/yXa

+ B3pbIBOOe30macHoCTh (50%)

K 371eMeHTaM KOHCTPYKI[UM CHUHXPOHHOT0 reHeparopa HE oTHocuTcs:
oOMOTKa

+cepaeunvk (50%)

+pacimpurens (50%)

poTop

Bbibepume 00uH npasu/ibHbIll apuaHm omeema

cuacreme

OCHOBHOM THII BHEKTPOCTaHHHﬁ, paCHOJIaFHEMbIﬁ B LEeHTpe 3JJICKTPHYECKHX H

TEIVIOBbIX HAI'PY30K:
T'TY

I'POC u ASC

I'3C uTASC

+T31]

MeHb11H1e IKCIUTYyaTdllMOHHbIE Pacxoabl 4| ce0eCcTOMMOCTh IPpoOU3BOACTBA

BHEKTquECKOﬁ JHEPIruM XdpaKTepPHbI /I CTAHIUH THUIIA:
ADCurITY

K3C

+T3C

T3ILI

Ha TEPPUTOPUHN Poccuu 0o/1bIIag 4acTh BJIEKTquECKOﬁ JHEPrum BblpaﬁaTbIBaETCﬂ



Ha:

+ TEIJIOBbIX 3/I€EKTPOCTAHLIUAX
AN3e/IbHBIX 3JIEKTPOCTAHLIMAX
r'mapos3/JIeKTPOCTAaHIIUAX
dTOMHBIX 3J/IEKTPOCTAHLIUAX

K napamerpam cuHxpoHHoro reseparopa HE oTHocuTCA:
KO3(GULIMEHT T0/Ie3HOT0 JeUCTBUS

HOMUHAaJIbHAasi MOILIHOCTh

KO3(pbULIMeHT MOIIIHOCTH

+ K03 PuLMeHT TpaHCpopMarLumu

YacToTa BpaileHHsA TypOoreHeparopa npH 4uc/ie nap mojarocos p=2:
750 06/MuH

+1500 06/mMuH

3000 06/mMuH

1000 06/Muu

JI/isi COOPHBIX IIWH U OIIMHOBOK I'PY nmpuMeHsoTCA:
JKeCTKHe CTaJ/IbHble IIWHbI

+)KeCTKHe a/IFOMAHHEBbIe IIINHbI

ruOKHe aJFOMUHHEBLIE TIPOBO/IA

ruOKUe cTajbHbIe IPOBOZA

J/IeKTpUUYeCKas CTAHLMA — 3TO:

ONeKTPOyCTaHOBKA, IPOU3BOJSLLIAS 3TIEKTPUUECKYH0 SHEPTUI0

OeKTPOyCTaHOBKA, IPOU3BOJSALLIAS IEKTPUUECKYH0 Y TEIVIOBYH) SHEPrHo

+ DJIeKTpOYyCTaHOBKa, TPOM3BOASALas 3JIEKTPUUYECKYIO UIU 3JIEKTPUUECKYIO U TeIJIOBYIO
SHEpPruro

OJIEKTPOYCTAaHOBKA, MPOU3BO/SAIIAS 3/IEKTPUUECKYI0 U MeXaHUYeCKYH SHEePrUto

B 3aBHCHMOCTH OT BH/]a SHEPTHH, OTPe0/isieMOi TePBUYHBIM /IBUTaTe/IeM,
3/IEKTPOCTAHI[HH MOTYT OBITh:

TennoBeiMU

['vp03/1eKTPOCTaHLUSIMU

ATOMHBIMU

+ Bce BblllIeTriepeyrciieHHoe

O/IeKTPOCTAHIMA, CHA0XKAKOIas MOTPeOuTe/ el JTeKTPUUECKOH U TeIIOBO#
JHepruei M pacmno/iarawmascs B paiioHe UX NMOTPe0d/IeHUs:

+ TOL

'POC

'aC

ADC



PacuundpoBars AYP:

ABTOMaTHUYeCKUM YaCTOTHBINA PETYJIATOD
ABTOHOMHO€ YaCTOTHOE peJie
+ABTOMaTHYeCKasi YaCTOTHAasi pa3rpy3Ka
ABTOMaTHYeCKOoe peJjie 4YacTOro UCI0/Ib30BaHUs

M3 nnpuBeieHHOr0 psija HanpsbkeHud (kKB): 10; 20; 35; 50; 110 HecTaHaApTHBIM
AB/ISIETCA:

10

20

35

+50

110

Kakoii ccTeMbl BO30y)K/JeHHsI FeHepaTopa He CYIeCTBYeT?

OT BCIIOMOTraTe/IbHOT0 TeHepaTopa MOCTOSTHHOTO TOKa

OT BCrioMOraTe/IbHOT0 TeHepaTopa MepeMeHHOr0 TOKa C BhIMPSIMIEHHUEM
CamoB030yX1eHreM

+ OT BCIIOMOraTe/IbHOr0 TpaHC(hOopMaTopa HarpsHKeHHUsT

ITo cpaBHEeHHIO C BO3AYIIHBIM OX/IAK/€HHEM reHepaTopPoOB BO/JOPOAHOE HMeeT
CTeAyoIIye MpeuMyIiecTBa:

+ Bogopoj uMeeT GosbIHi KO3 PUILIMEHT Terionepeaun, 6oiee BLICOKYHO
TEIJIONIPOBOHOCTb U MEHBIIYIO TVIOTHOCTh

Bozopo/; MeeT MeHbIITHH KO3 GHUIIMEHT TeIyIoNepeiaul, MEHBIIIYIO TEI0NPOBOJHOCTh
1 OOJIBIITYIO TVIOTHOCTD

Bozopo/; MeeT MeHbIITUH KO3QOULIMEHT Terionepeaaun, 6ojiee BHICOKYHO
TEIJIONPOBOJHOCTD U OOJIBIIYIO TVIOTHOCTD

Bogopo/, uMeeT 6OMbIIHN KOI(QOULIMEHT TeTIonepeiaud, MEHbIIYI0 TeTIONPOBOHOCTh
Y MEHBIIYIO TUVIOTHOCTD

B KakoM c/y4ae miKasia MoiHocTel (MBT) TypOoreHeparopoB yka3aHa BepHO?
+6; 12; 32; 60; 63; 100; 120; 160; 200; 220; 300; 320; 500; 750; 1200

1; 3; 6; 12; 32; 63; 100; 160; 200; 500; 1000;1200

6; 10; 35; 110; 150; 220; 500; 750; 1000; 1200

3; 6;12; 32; 63; 100; 160; 220; 330; 500; 750; 800; 1125

Jas oxnajeHHUsi HUPKYASALHOHHOU BoAbl Ha TIIl ucnoab3yrorca:
Oxnagurenu

KoHpeHcaTtopsl

+ I'pagupHu

XO0JI0AUIbHbIe IaXThI

HupkyasanroHHas Boja Ha iekTpocrannuax tuna PIC (I'PIC) oxnaxaaercs €
MOMOILbIO:



Oxnaxkgaronyx 1maxrt

CrieLiua/ibHbIX XOJIOAUTBHUKOB

CKBaKuH

+Bopbl U3 ecTecTBeHHOr0 BoZiloéMa (peka, BOJIOXpaHU/IMIIe U T.11.)

CyiecTBYIOT C/ie/lyl0lde BUAbl YCTOMUMBOCTH CHHXPOHHOTO reHepaTopa:
PoTopHast u cTaTopHas

[BuraTtenbHasi U reHepaTOpHasi

+CraTtrueckas ¥ JUHaMHuecKas

YcnoBHasi ¥ peasibHast

3amuTa NpakTHUeCcKuX padot (codecesoBaHme)

Bonpocbl 015 cobecedosaHust

1. Kakve MexaHU3Mbl 0OCTY>KMBAIOT LUK/ BO3/yXa W AbIMOBBIX Ia30B, uepe3 KakKue
3/IeMeHThI IPOXOAAT BO3AYX U rasbl?

2. OxapakTepr30BaTh MyTh Mapa Ha KOHAEHCALMOHHOM CTaHLIUU.

3. Kak ocymiecTBnisieTcsi pereHepaTUBHBIN MOJ0IPEB MUTaTeTbHOM BOJbI?

4. Yepes kakue neMeHThbl Ha POC 3/1eKTpO3Heprus OT reHepaTtopa IepenaeTcs K
norpebureno?

5. B ueM COCTOUT MpUHLMNMA/ILHOE OT/IMUMe B TeXHOJIornueckux cxemax POC u
TOLI?

6. Kakuve nsmenenus Ha TOL] imMerOT MeCTO B L{MKJIe Tapa?

7. Uem oimyaeTcsi UK BoAbl Ha TOLI?

8. KakoBo mpuHLMMNUAaNbHOE pas3inuve B 37eKTpuyeckor dactu mexzay POC u
TOLI?

9. Kakue OCHOBHBIE COOPY’KeHHUS SIB/ISIOTCA XapaKTepHbIMU 151 cTaHLui Thna POC
u TOII?

10. Yto mnpexacTaBisieT rofoBoM TpadUK MO TIPOAO/DKUTETBHOCTH Harpy30K?
KakoBO ero Ha3HaueHHe U KaK CTPOMTCSI TaKOW TMPOeKTHbINM Ipa(uK Mpu HaJUUUU BCErO
JIBYX UCXOJJHbIX CyTOYHBbIX rpa)vKOB — 3UMHETO U JIETHET0?

11. Yto Takoe Twa? Kak omnpemenuts ero 1o TrofoBoMy rpaduky mo
TIPOZIOJKUTE/IbHOCTH HAarpy30K WM aHAJUTUUECKUM IyTeM 06e3 MOCTpPOeHHsl TOf0BOrO
rpaduka?

12. KakoBbl IipeumylljecTBa BOLOPOLHOIO OXJIAXKAEHUS T[eHepaTopoB II0
CpaBHEHUIO C BO3AYLIHBIM?

13. Kakoe 130bITOUHOE /laB/ieHNe TIPUHSTO B TypboreHeparopax?

14. OO6mbsicHUTe HEOOXOJUMOCTh YCTPOMCTBA ABTOMAaTHUECKOTO TallleHUsI TTOJIS.

15. Yxkaxute Hemoctarku W npeumyijectsa AI'Il ¢ racurtesibHBIMU
COTIPOTUBJIEHUSIMU.

16. Kakoga uges ycrpouictea AI'Tl HoBoro tumna?

17. OO6bsicHUTe TIPUHLIMIT MPOTUBOBK/IIOUeHUs HampspkeHWs B AT'TI ajist MOIIHBIX
reHepaTopoB.



18. Kakue ocHOBHble TpeOOBaHUS TMPEABSIBASIOTCS K IVIaBHBIM  CXeMaM
3JIEKTPOYCTaHOBOK?

19. Kak u3MeHUTCd 3KCIlyaTal[dOHHAas XapaKTePUCTHMKA CXeMbl C OAWHOUHOU
CHCTEeMOM IIIMH MPU ee CeKIIMOHUPOBAaHMUU Ha [iBe CEeKL[UU?

20. Kakuwe moryt ObIThb peKUMbI pabOThl COOPHBIX IIKMH TIPU ABOWHOM CHCTEMeE
LIHH"?

21. TlosicHUTe Ha3HauUeHHe LIMHOCOeAUHUTE/IbHOIO BhIK/IHOUATe/Isl.

22. KakoB 1opsijoK oriepaijuii Mpu mnepeBofie C OJHOM CHCTEMBI IIMH Ha [APYTYiO

npu: a) 0cCBOOOXKAeHWH pabodell MIMHBI fJji peBU3uM; 0) Tepexofie Ha PEXUM C
(bUKCHpOBaHHBIM TIpUCcOeANHeHreM Iietied; B) K3 Ha pabounx mmHax?

23.
24.
25.
26.
27.
28.
29.
30.
31.
32.

Kak BbIOMpatoT unc/io ceKiuii rmaBHoro PY Ha cropose 6...10 kB?

Kak BbIOMparOT urc/io TpaHC(HOPMaTOPOB CBSI3U?

[Touemy TpaHCc(OpMaTopsl CBA3U CJIeAyeT NPUCOEeJUHATh K KDAUHUM CEKLIASM ?
KakoBa oco6eHHOCTb cxeMbI Kosiblia? Ee nmpumMeHeHwue.

CxeMbl MOCTHKOB.

CxeMbl MHOTOyTO/IbHUKOB.

Ha3sHaueHue 00XOAHON CUCTEMBI IIIKH.

Kakue cxembl npuMeHsitoT Ha POC?

Kakue cxembl nipuMensitoT Ha TOLL?

[TepeunciiiTe yC/IOBUSsl, TIPH KOTOPBIX BO3MOKHO TIPUMeEHeHHe CcxeM OJIOKOB

reHepaTop-TpaHC(hOpMaTop-JIMHUSI.

33. IlonyTopHas cxeMa, ee IIpUMeHeHHe.

34. TlepeunciuTe Cxembl, TIPUMEHsSIEMble Ha PalOHHBIX TMOJCTAHLUAX Ha CTOPOHE
35... 220 kB.

35. Ilepeunciute cxembl, TIPUMEHsieMble Ha PalOHHBIX TMOJCTAHLMSAX Ha CTOPOHE

6...10 kB.



Tab6/mia 3 — Kpurepun oneHkH copMHPOBAHHOCTH KOMIETEHI[HI

Ko n KpuTepuu orjeHMBaHUsI COPMUPOBAHHOCTH KOMTIETEHLIUU
HavMeHOBaHUe (4acTv KOMIETeHLMN)
WH/IMKaTopa Ha 6a30BOM ypOBHe Ha TMOBBIIIIEHHOM YDPOBHE
JIOCTHXKeHUsT COOTBETCTBYET OLIeHKe COOTBETCTBYET OLIeHKe COOTBETCTBYET OLIeHKe
KOMIEeTeHI[UU «y[IOBJIETBOPUTE/TLHO» «XOPOIIIO» «OTJINYHO»
(vactu 50-64% ot 65-85% or 86-100% ot
KOMITETEHLIH) MaKCHMasibHOro bassia MaKCHMaJTbHOro bassia MaKCHMasTbHOro bassia
N -1nkoc-1 CryneHt CryzeHT rokasbiBaeT CryzeHT npuHUMaeT
OcyiiecTBisieT | JeMOHCTPUPYeT 3HaHUE | XOpollee 3HaHUE U aKTMBHOE yyacTHue B X0Jie
MOHHUTOPUHT OCHOBHBIX TTOHSITUN MOHMMaHHEe OCHOBHBIX MPOBE/IeHUSsI
TeXHUYEeCKOr 0 TEXHOJIOTMU BbIPAOOTKU | TIOHATHUHN TEXHOJIOTHH MPaKTUYECKUX 3aHSITUH,
COCTOSIHUSI 3JIeKTPHAYECKOU BLIPaOOTKH JIEMOHCTpHUPYeT TyboKoe
obopyzoBaHust 5HEepruy Ha 3JIEKTPUUYECKOM SHEPruy | 3HaHWe M OHWMaHUe
MOACTaHLUMN COBPEMEHHBIX Ha COBPEMEHHBIX OCHOBHBIX MTOHSITUN
3JIEKTPUUECKUX | S7IeKTPUYeCKUX 3JIEKTPAYECKUX TeXHOJIOTMU BbIPaOOTKU
ceTen CTaHIUAX, HAa 6A30BOM | CTAHIUAX, CITIOCOOOB 3JIeKTpPAUYECKOM SHEpryun
yYPOBHe CIriocobeH peryiMpoBaHus Ha COBPEMEHHBIX

OCYLLeCTBJISITh
MOHUTOPUHT
TeXHUYECKOTr0
COCTOSIHUSA
obopyoBaHus
MOACTAHLUHN
5JIEKTPUUYECKUX CeTel

TEIJIOBBIX ITPOLIECCOB,
6ouHyIO CXemMy
3/1eKTPOCTaHLNH,
TIPUHIIUTT pabOTHI
CUHXPOHHBIX
reHepaTopoB, CUCTEMBI
BO30y>K/eHus,
peryyiupoBaHus
HarpspKeHus1, CriocobeH
CaMOCTOSITENTEHO
OCYIIeCTB/IATh
MOHUTOPUHT
TEXHUYEeCKOTO COCTOSTHHUS
obopyoBaHUs
MOACTAHLUHN
5JIEKTPUUYECKUX CeTel

371eKTPUYeCKUX CTaHLIUSX,
CIIOCOOO0B peryMpoBaHust
TEIJIOBBIX ITPOLECCOB,
6ouHyI0 CXeMy
3/1eKTPOCTaHLNH,
TIPUHIIUTT pabOTHI
CUHXPOHHBIX T€HepaTopoB,
CHUCTeMbI BO30YK/IeHM,
peryympoBaHus
HarpspKeHusi, criocobeH ¢
BBICOKOU CTeIeHbI0
CaMOCTOSITE/TEHOCTH
OCYIIeCTB/IATh
MOHUTOPHHT
TEXHUYECKOTO COCTOSTHHUS
obopyoBaHus
MOACTaHLUHN
5JIEKTPUUYECKUX CeTel




Mogaynnb 2

CHUHXPOHHU3aIUs PaboThl reHepPaTopoB
TecTupoBanue (Tck, Tcn)
Bbibepume o0uH npasuibHblll apuaHm omeema

Kak coeguHUTHL 00MOTKHM Tpex(a3HOr0 CHHXPOHHOIO TeHepaTropa IO cxeme
«TPeyroJbHUK»?

1. 2.
C1 C3 C1 Cc2 C3
c4 cé c4 e |ce
3 4 ct Je2 Jes
c1 go2 |c3

Cc4 C5 C6 C4 C5 \IC6

+2

w

Yuc/10 1Mo110COB CHHXPOHHOI'0 reHeparopa PaBHO:
+7ByM

ueTbIpeM

mecTu

BOCBEMHA

Yto HE siB/isieTCs NpeuMyI1eCTBOM CaMOCUHXPOHHU3AIMH reHepaTropa?
beicTpoTa BK/ItOUEHUS

[IpocToTa ornepauuu

+ BO3HUMKHOBEHUe TO/TYKa TOKa

Heo6xoauMoCTb pa3roHa /10 MOACHHXPOHHOW CKOPOCTH

Kakue ucnoib3ylOT CpeACTBa peryJiMpoOBaHNsl HaNpPsDKeHUs B cCUCTeMax
JIeKTPOCHADKeHHUA?

CI/IHXPOHHI)IE KOMIIEHCATOPBI

10



JIuHeliHbIe peryMpOBOYHbIE aBTOTPAaHC(HOPMATOPbI
Cunogeble TpaHchopmartopsl ¢ PTTH (c I1BEB)
+ Bce nepeunciieHHble cpefCTBa

Kakas u3 yKa3aHHbIX 3a/jla4 aBTOMAaTHYECKOTr0 pPery;IMpoBaHus BO30Yy)K/ieHUSI
CUHXPOHHBIX reHepPaTOPOB AIB/ISIeTCS IJIaBHOU?

IMogaepkaHre HOMHUHA/ILHOTO HAMpsDKeHHs Ha 3aKUMax TMoTpeOuTe el 3/1eKTpoIHeprun
+ IToBbIlIEHME CTAaTUUECKOM U AUHAMUUECKON YCTOUUMBOCTU JDC

[Topmep>kaHre HOMUHATBHOTO HAMNPsDKeHUsT Ha 3a)KUMax reHepaTopa

Bbilaua reHepaTOpOM peaKTHBHOM MOIITHOCTH, HeOOXOAMMOM /1Jis Tiepejaunt
3JIeKTPO3HEPIyy, MyTeM MOAep>KaHus 3aJaHHOTO HalpsDKeHUs Ha IIIMHaX BBICIIEro
HarpspUKeHUs 3JIeKTPOCTaHLUU

Kakou u3mepurenbHbIN oprad APB «cunbHoro» feiictBus (APB C/l) popmupyer
CUTHaJIbl, 00ecreyuBaloIIye MOBBIIIeHHEe CTaTHYECKOH M JHHAMHYeCKO#
YCTOMYHBOCTH CHHXPOHHOM PadoThl dy1ekTpocTadiuu ¢ 33C?

+ VI3amepuTenbHbIM opraH Hanpsikenusi (MOH)

V3MepuTe/bHBIM OpPraH peakTUBHOTO U aKTUBHOTO TOKOB (ITOP u AT)
W3MepuTenbHBIM OpraH Toka potopa reHeparopa (MOTP)

V3MepuTeibHBIM OpraH u3meHeHus1 yactotbl (MONY)

JInsi CHHXpOHH3AIUM padoThI reHepaTopa He00X0JUMO MPOBECTH ONePaL[UH:
Pa3roH /10 CHHXpPOHHOM UaCTOTbI
ITojaua HarpsbKeHUsT HA 0OMOTKY BO30Y K eHUsT
Bk/itoueHHe KOJIOHKH CHHXPOHHU3aI[MK U 00ecTieueHre BbITOTHEHYS yCJIOBUM
CUHXPOHU3aLIUU

+Bcé nepeuncieHHoe

B K0J/I0HKe CHHXPOHHU3aLM{ YCTAaHOB/IeHbI MPUOOPBI:
BoabT™MeTp, amnepmeTp, 4yaCTOTOMED

[Ba Bo/ibTMETpa, amnepmMeTp, BaTTMeTpP

+JIBa BO/IbTMETPa, [iBa YaCTOTOMepPa, CHUHXPOHOCKOTT
BonbT™MeTp, BaTT™METp, (hazoMeTp

JI7isi BK/IIOUeHHsI CHHXPOHHBIX FreHepaTopoB B padoTy Crioco0oM TOUHO#
CUHXPOHHU3ALUHA He00X0AMMBI YC/I0BHSA:

PaBeHCTBO TOKOB, HalpsKeHUM, 4acTOT

PaBeHCTBO Harpsb>KeHUM, YaCcTOT, aKTUBHBIX COMPOTUB/IEHH 0OMOTKH CTaTopa
+PaBeHCTBO Hanpsi>KeHUH, 4aCTOT, BEKTOPOB HaTlpsbKeHuH 110 (pa3e, yepenoBaHus (a3
PaBeHCTBO HarpsikKeHul, TOKOB, MOTePb AKTUBHON MOIIIHOCTH KOPOTKOT'O 3aMbIKaHUs

YcrpoiictBo aBTOMaTu4ueckoro ramenus mosist (AI'TT) o00MoTKH Bo30yX/jeHHsI B
reHepaTope UCHO0/1b3yeTCcH JJIf:

+BbICTpOro ramenus Jyru npyu KOPOTKUX 3aMbIKaHUSIX B TeHepaTope

YBenuuenus O/IC reHepatopa Ipy BKIOUYEHUU
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Ywmenbiienusi 3/1C B 00MOTKe cTaTopa NpHU Meperpyske
YiyuiieHuss pabourx XapaKTepPUCTHK reHepaTopa

BPEMH raieHuss MarHUTHOI'O I0JIA 00MOTKH BO36Y)K[[EHHH B reHeparTtope 1npu

3aMBbIKaHHH €€ Ha racuTe/IbHOe CONMPOTHB/IEHHE COCTAaBJISET (CeK.):
0,04...0,2

0,5...1,5
2...4
+6...8

B nacniopre reHeparopa npuBOJATCA 3HAUEHUS HANPsDKeHUA:
MaxkcumasbHbIe

MuHHMMa/IbHBIE

OcHOBHBIE

+HomuHanbHbIE

3amuTa NnpakTUu4ecKux pador (codecesoBaHue)

Bonpocbl 015 cobecedosaHust

1. KakoBbI TPy OCHOBHBIE I'PYTIIIbI CUCTeM BO30yKAeHUs TypOoreHepaTopoB?

2. Kakue ycyioBusi HeOoOXOAWMBI /il BK/IFOUEHUSI CHHXPOHHBIX Te€HepPaTopoB Ha
rapaJsiie/ibHyt0 paboTy criocobom TOUHOM CMHXPOHHW3allUM, U KaKue TOC/e/[CTBUSI UMEeIOT
MeCTO TIpU HeCOO/TFO/IeHUH ITUX YCIOBUIA?

3. [lepeuriciiTe  TMOC/AEAOBATE/NILHOCTh  OMepaliiii MOpU  TOUYHOM  PYYHOM
CUHXDOHU3aLIUH.

4. Kak Harpy3uTh MNOAK/IIOUEHHbIM K CeTU TreHepaTop aKTHBHOW M DPeaKkTUBHOM
Harpyskamu?

5. Kakuie mpubophbl yCTaHAaBIUBAKOTCS B KOJIOHKE CUHXPOHHU3AL[N?

6. Kak ycTpoeH CTpe/iouHblM CHUHXPOHOCKON? Kak OH BK/IHOUaeTcs TIpU
CUHXPOHM3aL[UU?

7. OTnmurie criocoba CaMOCHHXPOHU3AL[MH OT CTIoCco0a TOUHOW CHHXPOHU3AI[UH.

8. [1ns yero o6MoTKa poTopa mpu criocobe CaMOCUHXPOHU3AIMK TIPeIBaPUTETbHO
3aMbIKaeTCs Ha COMPOTUB/IEHHE?

9. Yka3arb perMyIilecTBa U HeIOCTaTKK 000UX CrTocOO0B CHHXPOHU3ALIUH.
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Tab6/mia 4 — Kpurepun oneHKH coOpMHPOBAHHOCTH KOMIETEHI[HI

Kog u Kputepun orjeHrBaHus COPMHUPOBAHHOCTH KOMIIETEHI[UH
HavMeHOBaHUe (4acTv KOMIETeHLMN)
WH/IMKaTopa Ha 6a30BOM ypOBHe Ha MOBBIIIIEHHOM YPOBHE
JOCTKEHUST COOTBETCTBYET OLIeHKe COOTBETCTBYET OLIeHKe COOTBETCTBYET OLIeHKe
KOMITeTeHLIU «YZIOBIETBOPUTE/TLHO» «XOpOIIIO» «OTJTAYHO»
(vactu 50-64% ot 65-85% ot 86-100% ot
KOMITETEHLIH) MaKCHMaJIbHOTo Oaijla | MakCHMaJsibHOro Oasia MaKCHMasTbHOro bassia
N -1nkoc-1 CryneHt CryzeHT rokasbiBaeT CryzeHT npuHUMaeT
OcyujecTBasieT | ZEMOHCTPUPYeT 3HaHUE | XOpolllee 3HaHWeE U aKTUBHOE y4acTHe B X07ie
MOHUTOPHHT OCHOBHBIX TTOHSITHIN TTIOHMMaHWe OCHOBHBIX TIPOBE/IEHUST
TEeXHUYECKOTO CUHXPOHM3AINN TIOHATUH CUHXPOHU3AI[UH | TIPAKTUYECKUX 3aHSTHH,
COCTOSIHUS paboThI reHepaTopoB, paboThI reHepaTopoB, ZIeMOHCTpUpYeT IyboKoe
obopyoBaHuUs aBTOMAaTHYeCKOTO AaBTOMAaTHYeCKOTO 3HaHWe U TTIOHUMaHNe
TIO/ICTAHIUI peryMpoBaHus peryMpoBaHus OCHOBHBIX TTOHSITHIN
9JIEKTPUUECKUX | HampsDKeHUs], Ha HarpsDKeHUs], ClIoco0eH | CUHXPOHU3AlUU paboThl
ceteit 6a30BOM ypoBHe CaMOCTOSITENTEHO reHepaTopoB,
criocobeH OCYIIeCTBIATh aBTOMAaTHYeCKOTO
OCYII[eCTBJIATh MOHUTOPHUHT peryMpoBaHust
MOHUTOPHUHT TEXHUYEeCKOTO COCTOSIHUSI | HaNpsDKeHUsI, CIIOCo0eH C
TEXHUYECKOTO obopyoBaHUs BBICOKOU CTEIeHbI0
COCTOSTHUSI TIO/ICTAHIU I CaMOCTOSITE/TbHOCTH
obopyznoBaHust 97IEKTPUYECKHX CeTel OCYI[eCTBJISATh
TIO/ICTAHIUI MOHUTOPHUHT
97IEKTPUYECKHX CeTel TEXHUUECKOTO COCTOSTHUSI
obopyoBaHus
MOACTaHLUHN
5JIEKTPUUYECKUX CeTel

Mopayas 3

Brik1rouarenu PA3/IMYHOI0 IIPUHIUIIA AEﬁCTBI/Iﬂ H YIIpaB/I€HHE UMH

TectupoBanue (Tck, Tcm)

Bbibepume 00uH npasu/ibHbIll apuaHm omeema

B oTk/rouaroimux anmnaparax Bbiiie 1 KB HE npuMensieTcs cioco0 rameHue Ayru:

B BO31yX€e BbICOKOI'O JdB/IEHUSA
+B >y1era3e BbBICOKOI'O JaB/ieHUs

B BaKyyMe
yIJIMHEeHWe NyTh

Ha nanpsokenue o0 1000 B HE npumensiiorcs:
pPYOUTBHUKH

rpeJjoXpaHuTeu

+CUJIOBbIe BBIK/IFOUATe /!

TiepeK/irouaresv
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Bblbepume HeCKo/bKO NpaswibHbIX 6APUAHIMO8 omeema

Ha nanpsokenue 10 1000 B npuMeHsiloTca c/1ieyrolue anmnaparhbi:
pa3belUHUTe/ N

+aBToMatuyeckue BbIKItouaren (50%)

OT[ e/IUTeN N

+pa3psgauku (50%)

Bbibepume 00uH npasu/bHblll apuaHm omeema

PyO0u/IbHHK - 3T0O KOMMYTAI[HOHHBIH anmnapar, npeJHa3HaueHHbIN //I1A:

yrpaBlieHHWsT W 3alldThl OT TIePerpy30K 3/7eKTPUUYeCKOW I[eMd TIOCTOSTHHOTO U
TIePEeMEHHOr0 TOKOB

AaBTOMAaTHUeCKOI'0 OTK/IFOUEeHHUsI ¥ BKIFOUEHHMS IeTTH MIOCTOSTHHOTO ¥ [IepeMeHHOI'0 TOKOB
TIePEK/TFOUEHHMS 3/IEKTPUUECKOM LIeTIH ITOCTOSTHHOTO U ITePeMEHHOT0 TOKOB

+ PYYHOTO OTK/IFOUEHUWs W BKJIIOUEHUs IIeMUA TOCTOSHHOTO W TI€PEMEHHOTO TOKOB C
TOKAMHM /10 HOMHHA/ILHOTO

Pacijenure/id siBJAAIOTCA 0CHOBHBIMH 3/IeMEeHTaMH KOHCTPYKIUH:
pPyOUTEHUKOB

niepeksirouaresei

KOHTaKTOPOB

+aBTOMaTUUeCKUX BO3/YIIHbIX BbIK/IIOUaTe/ ek

KoHTaKTOp - 3T0 KOMMYTALMOHHbIN anmnapar, npeJjHa3HaueHHbIU /I/If:

yOpaBlieHUus1 YW 3alllUThl OT TIePerpy30K 37eKTPUYECKOM LeNu TMOCTOSHHOTO U
riepeMeHHOI0 TOKOB

JI/Is1 aBTOMaTU4eCKOro OTK/IFOUeHHs LeTld [OCTOSTHHOIO TOKa B HEeHOPMaJ/IbHbIX peXKhMax
+yacTteix (mo 600-1500 pa3/yac) KOMMYyTaLMii 3/€KTPUUYECKOW 1[eMU TOCTOSTHHOTO U
riepeMeHHOr0 TOKOB B HOPMaJIbHBIX pe)KUMax

PYUYHOTO OTK/IFOUEHUS U BK/IFOUEHMSI L|ely MOCTOSTHHOTO U TTIePEMEHHOI0 TOKOB C TOKaMU
J10 HOMUHATbHOT'O

MarHuTHbIe IMYCKAaTe/IM IpeAHd3HaY€HbI /I

PYUYHOTI'O OTK/IFOUEHHUSA U BKIIFOUEHUA LIETIN ITOCTOAHHOT'O U IMepeMEHHOTO TOKOB C TOKAaMH
A0 HOMHWHAJ/IBHOI'O

YIipaB/ieHUsA 3JIEKTPOABUTATE/IIMU B HODMAJIbBHOM peXXHUuMe

+ aBTOMATHUUYE€CKOI'O0 OTK/IFOUEHUS U BK/IFOUEHUS LIeIU IIOCTOSIHHOI'O U IIeEpeMEeHHOI'0 TOKOB
B HOPDMAJIBHBIX PEXHMMAX

YIipaB/IeHUS 3JIEKTPOABUTATE/IIMU B HOPDMAJ/IbHOM PEXXHUME U 3dIUThI UX OT IIEPETPY3KU

Pa3bseguHuTe1b — 3TO:

KOHTaKTHbIM KOMMYTAL[MOHHBIM armapar, npeJHa3HayeHHbIM [Jjs1 BK/IOYEHUs] W
OTKJIFOUEHHSI TOKOB B JIFOOBIX peXXHUMax

KOMMYTAl[MOHHBIN anmapar, MnpeJHa3HaueHHbIA [/ BKIHOUEHUS] U OTK/IFOUEeHUs LeNd B
aBapUMHBIX peXKMMax

KOHTaKTHBIW arrapar, NpeAHa3HaueHHbIN /151 pEBePCHUBHOIO MyCKa ABUTaTe/ien
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+KOHTaAKTHbBIN KOMMYTaI_[HOHHbIIZ dIll1apdrT, HpE,Z[H&BH&l‘-IEHHbIﬁ A1 BK/IIOUEHUA U
OTKJ/IIOUEHHA LI 0e3 ToOKa WM C He3HAUNTE/IbHBIM TOKOM

KOHCTPYKTHBHO O0TCyTCTBYHT pa3be/JMHUTE/IN THUIA:
MIOJjBECHOT' 0

TOPU30HTaIbHO-TTOBOPOTHOTO

KaTsIero

+BaKyyMHOIO

Cnoco0bI rameHus 3/IeKTPUYECKOH Ayrd, HCIo/Ib3yeMble B anmaparax o 1000 B:
raiieHue [yru B ras3ax BbICOKOTO [aB/€HHs, [ABWKEHUWEe [yI'M B MarHUTHOM TIoJie,
yAJIMHEHWe JyTU

raiieHue Jyru B BaKyyme, yAJIMHEHWe OYTH, JBW)KEeHHE YT B MarHUTHOM T10Jie

JleJieHre JITMHHOMW AYTU Ha psiJi KOPOTKUX, rallleHre yTy B Macjie, yaJIMHeHue JyTu
+y[/IMHEHVe YT, ABWKEHUe NyTM B MarHUTHOM Ii0Jie, JleJieHWe IJIMHHOW [yTW Ha psf
KOPOTKHUX, TallleHre YTU B y3KUX LLeJIsX

Jl/iA rameHus ieKTpuYeckou Ayru B anmnaparax /0 1000 B u Bbile ucno/ib3yercs
raiieHue B:

/ierase

MmacJse

BaKyyMme
+ Y3KUX I11eJisAX, YAJIMHEeHU! JyTh

J/IA raiieHus 3/1eKTPUYeCKOM AYrd B BbIK/IIOUarTe/asix Harpy3ku tuma BH-16,
YCII-35Y ucnonn3yercs:

3aTsIrTMBaHUe 3JIeKTPUUECKOU YTU B y3Kue 1e/n

ras rog, aBjieHueM, MOCTOTHHO HaXOSIIUMCS B IyroracUTe/IbHOM Kamepe

BpalljeHWe [Ayru B T10Jie TIOCTOSHHBIX MarHUTOB, BCTPOEHHBIX B IIOABWXKHbIE U
HEeTI0IBUKHbIe KOHTaKThI

+ra3, BbIJEJSIOU[UNCS B [yrOracUTe/bHOM Kamepe B MOMEHT TOPeHHUs 3J1IeKTPUYeCcKOou

Ayru

Bblbepume HeCKo/bKO NpaswibHbIX 6APUAHIMO8 omeema

Pa3sepunurensamu HE fonyckaeTcs BBINO/IHATH C/IeAylOIUe ollepanuu:
+OTK/IIOUeHMe 1 BK/IIOUeHHe HelTpased TpaHC(popmMaTopoB B /00ObIX pexxumax (50%)
OTKJIFOUEHWEe Y BKJ/IFOUEHMe 3apsiIHOTO TOKa IIWH

OTKJ/IFOUEeHUEe TOKa Harpys3ku A0 15 A nipu HanpsbkeHud 10 10 kB

+0TK/IFOUeHHe TOKa KOPOTKOro 3aMbiKaHus (50%)

Bbibepume 00uH npasu/ibHblill 6apuaHm omgema

B npefoxpaHuTe/nsnx ¢ pa3doopHbiMH narpoHaMu Tumna [IP miaBKue BCTaBKH MOTYT
ObITH BBINO/THEHBI U3:

Me1 U [TUHKa

Me ¥ aJTFOMHHHS
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cepebpa 1 aTFOMUHUS
+I[MHKA ¥ CBHMHIIA

KopoTko3amMbIKaTe/b - 3T0 KOMMYTallMOHHBIH anmapar:

Tipe/lHa3HAUeHHBIN /1Ji1 OTK/IIOUeHUsT 3JIeKTPUUeCKO! 1ield B HEHOPMAJIbHBIX peXkKuMax
pabotsl TpaHchopMaTopa

+TIpe/lHa3HAUEHHBIN [T CO3[jJaHusl MCKYCCTBEHHOTO KODOTKOTO 3aMbIKaHUSI B 1[eMu
TpaHchopMaropa MpYM BUTKOBOM 3aMbIKaHWW BHYTPH TpaHC(opmaTopa C 1liejibl0 ero
JaIbHENIIIero OTK/II0UeHUst

C CaMOBO3BpaTOM, TIpe/[Ha3HAUeHHBIM [ijiS CO3/laHUsi MCKYCCTBEHHOTO KOPOTKOTO
3aMbIKaHUs P BUTKOBOM KOPOTKOM 3aMbIKaHUU

Tipe/lHa3HAUeHHbIN /17151 yTpaB/ieHus: 1eKTPUUeCcKol 1eTbi0 MPY KOPOTKUX 3aMbIKaHUSX

OT1jenure/nu npeAHa3HaAYeHbI JJIs:

PYYHOTO OTK/TFOUeHHs1 06eCTOUeHHBIX 1ierei

PYUYHOTO OTK/TFOUEHUS Liereu Moj, Harpy3Kou
+aBTOMAaTUYeCKOr0 OTK/IHOUeHUsI 00eCTOUeHHBIX Iierei
aBTOMAaTHUUeCKOr0 OTK/IFOUEHUS LieTel Moj, Harpy3Kou

OTaenure/ib OT pa3beJUHUTE/IA OT/IHYAETCS:
rabapuTamMu

crioco0OoM TralieHus Ayru

KOHTAaKTHON CUCTeMOU

+IIPUBOZIOM

ToKoorpaHHYMBAKIIUM CBOHCTBOM 00/13/1a10T YIeKTPHUECKHE alllaparhbl:
pa3beIUHUTe/H

+IpejoXpaHUTe N

KOHTAKTOPBbI

CUJIOBbIe BBIK/IIOUATe/N

B npegoxpanuresix [IK pe0pucTbiid KepaMUUeCKUH CepeUHHK
npeAycMaTpyBaeTcs JJ/if:

obecrieueHs1 MeXaHUUeCKOH TIPOUHOCTH KOPITyCa TIPeoXpaHuTe s
+obecrieueHus 3/1eKTPOANHAMUUECKOUW TPOYHOCTH TIPU KOPOTKOM 3aMbIKaHUHN
obecrieueHHs1 MeXaHHUUeCKOM MPOYHOCTUA BCTaBKU MPH TOKax 0 50 A
OrpaHUYeHHsE KOMMYTALIMOHHBIX TepeHarpsKeHU!

B nipegoxpanuTtensix Tuna [IBT ana rameHus 3/1eKTpUuecKou Jyry,
o0pa3oBaBIIIeCs MOC/Ie PAcIUIaB/IeHUs BCTAaBOK, HCIO/Ib3YHOTCS:

JlejleHre OyTry Ha psj, KOPOTKUX C OAHOBPEeMEeHHbIM YIJIMHeHUeM Jyru

+/IaB/ieHHe MHEPTHOTO Ta3a B TPyOKe TipefjoXpaHuTe/Ist

JlejleHye NyTry Ha psifi KOPOTKUX AYT

yIJIUHEHHe yTH, KOTOPOMY CIToCcoOCTBYeT ocobasi KOHCTPYKILIWS TI/IaBKOM BCTaBKU
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J/IA  CHWKeHHMsl Temmeparypbl IUIAB/JIeHUSI BCTABKU B MpeJOXpPaHUTENIAX
HAaro/IHUTe/IeM UCIO/Ib3yeTCH:

+MeTasulypruueckui 3¢ eKT - Ha MOJI0CKU Meiu HamasiHbl IIapUKX 0J10Ba

TIpOpe3H, YMeHbIIakI1e ceueHre

TJIACTUHBI IEPEMEHHOT0 CeueHus

HaroJIHUTe/b, KOTODbIM TMpU TallleHud [Ayru OKUC/sgeTcss (peakiusi NpOoTeKaeT
TIOT/IOLLEHUEeM SHEPTUN)

BbikarHas TenexxKka KPY mMo)xeT 3aHMMATh M0/10)KeHHUA:
pabouee, UCIILITAaTe/ILHOE W OTK/TFOUEHHOE

PEMOHTHOE Y UCTIbITaTe/IbHOe

pabouee 1 peMOHTHOE

+pabouee, UCIILITATE/ILHOE Y PEMOHTHOE

TIpuuKMHOM B3pbIBa MAC/ISIHBIX BBIK/TIOUATE/IeH SAB/IATCH:
TiepeHanpsDKeHUe Ha BBIBOZIAX BBIK/TIOUATEISI

BBICOKasl TeMITepaTypa OKpYy Karolield cpe/ibl
KOMMYTALIMOHHbBIE TTePeHANPSKeHNST

+HU3KUM ypOBeHb Macya B Oake

Baku (ropmku) Ma000beMHBIX MAaC/IAHBIX BBIK/TIOUarTenei Tuna MI'T
OKpaLIMBAKTCSA B KPACHbIN LBeT /I NpeAynpeXieHus 0 TOM, UTo:
BBIK/IFOYaTe/Ib B3pPbIBOOIACeH

+BBIK/IFOUaTe/Ib [10KapooIiaceH

BHYTPH IOPILIKA MOBbILIEHHOE [jaB/ieHre

TOPIIIOK HAaXOAWUTCA M0/, HallpsyKeHuem

HOAOFPEB B 0aKax MHOro00beMHBIX MaC/JIAHBIX BbIK/II0UaTe el MpeaycCMoOTpEH JJiA:
+COXpaHeHUs] CKOPOCTU [BWXXEHUSI KOHTAKTOB IIPpU HU3KHUX TeMIiepaTtypax, KoOrad

BA3KOCTb MdCJ/la YBE/ITMUHUBAETCA
HNCK/ITIOUYEeHUSA CUJIBHOI'O OXJIdKIeHWA 0aka BBIK/TIOUaTe/Is

IMoaorpeBa KOHTAKTOB BBIK/THOUATE/IA C LeJIbHO UCK/THOUEHHWA IT0AB/I€HKA MacCJ/ISHOM TIJIEHKU

obecrieueHust paboThI IPUBO/]A BLIK/TFOUATE/IST

HEIIpepIJIBHaﬂ MMPpOoAYBKA y BO3QyLIHbBIX BBIK/TIOUATe/1eH BbINO/THeHa JJIAL
OXJIAXKOEHUA OYTU U yOaJIEHUA TIDOAYKTOB Ir'OPEHUA

+UCK/IIOUEeHHsT YB/Ia>KHEHUS BHYTpeHHEﬁ IMOJIOCTHU HU30JIATOPOB, racuTe/bHOU KaMephbI M
OoTae/InTe/Id, KOTOpOe MOXKET O6p830BaTI)CH H3-3a BbIIIdeHWA POCHI IIPHU OXJIAXKIEeHHUH

OKpY’KaroILiero Bo3zayxa
obecrieueHus: ObICTPOENUCTBYS BLIK/TFOUaTe el

Ooslee TOUHOW peTyIMPOBKH [JaBlieHWs Bo3ayxa (cObpoc /wmiHero BO3Ayxa),

obecrieunBaroliell Ha/|e)KHYI0 PaboTy BBIK/IHOYATEIsS
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Hepocrarkamu 0aKoOBbBIX BbIK/II0UaTe/1eH AB/IAIOTCA:

B3pbIBOOIIACHOCTh, OO/bIasi Macca, HeOOXOAMMOCTb KOHTPOJISi YPOBHS W COCTOSIHUSI
MacJsia, CJIOKHOCTb KOHCTPYKI[UH

M0XKapOOMACHOCTb, OOJBIIONH 00BeM Mac/ia, C/I0KHOCTh KOHCTPYKLUH, TPYAHOCTD
TPAHCIIOPTHPOBKU

+I10)Kapo- M B3PhIBOOIMACHOCThL, OO/BIION 00BEM Macja, HeoOXOAMMOCTh KOHTPOJIS
YPOBHSI ¥ COCTOSTHUSI MacJjia, HeyZ00CTBO TPaHCTIOPTUPOBKH, MOHTa)Ka M Ha/laJKU
10Kapo- M B3PLIBOOIACHOCTh, OOJBIION 00BeM Mac/a, HHM3Kasi OTK/IIOUaroIast
CII0COOHOCTE

HegocTarkoM BaKyyMHBIX BBIK/TIOUATe/Ied SIB/ISIETCA:
OTCYTCTBUE IITyMa TIPY OTIepalfusix

HU3Kask HaZIe)KHOCTh

3arpsi3HeHNe OKPY>KaroIeld Cpe/ibl

+BO3MOKHOCTb KOMMYTAI[MOHHBIX TIepeHaI psKeHUH

HEAOCTaTKaMI/I IEKTPOMAIrHUTHBIX BBIKJ/TIOUATe/1e¥ AB/ISAIOTCS:
ITO>KdPO - ¥ B3PBIBOOIIdCHOCTb

00JIBILION U3HOC AyroraCuTe/IbHbIX KOHTAKTOB

HEeIIpUurogHoCTb AJisd pa6OTbI B YUIOBHUAX UdCTBIX BKJIFOUEHUM 1 OTKJIFOUeHHHU
+CJ/I0’KHOCTDb KOHCTDYKLHUU OYToracuresisd C CUCTeMOM MarHUTHOI'O Ay Tbi

3amuTa MpakTHUYeCKUX padoT (codeceroBaHme)

Bonpocbli 015 cobecedogaHus

1. KakoBa mipuunHa o0Opa3oBaHUs 37eKTPUUYECKOW [Jyrd TIpU pa3pbiBe IIely,
o0TeKaemMoi TOKOM?

2. O0BsICHHTE MeXaHW3M Y/IapHON U TepMHUUeCKOM MOHU3aI[|H.

3. B ueM 3ak/touaeTcs pasHulia MeXXy TOpeHreM AyTU U XUMUYeCKUM ropeHueM?

4. Kakuve 1Ba OCHOBHBIX BH/|a IeMOHM3AL[MH CYLLeCTBYIOT, U B UeM OHU COCTOAIT?

5. Kakvie Mepbl IPUMEHSIIOT AIJis1 yCU/IeHUsT 000MX BUOB JeMOHH3aLN?

6. Kak pacripepensieTcsi majjeHde HarpsbkeHus BoJib Ayru? Uem XapakKTepu3yeTcs
KaToZIHOe W aHOJHOe TIa/IeHHsI HaTpsDKeHWs U MaJieHue HallpsbKeHs B cTorbe ayru?

7. OObsicHUTe TIpoIlecC TalleHWss [AyTW B  BBIKJIOYATese I10  YIIPOIeHHOU
OCLIM/IOrPaMMe.

8. Kakue anmaparel OTHOCATCA K anmaparam g0 1000 B?

9. [l51s1 uero naTpoHbI MpeJoXpaHUTe el 3aloJIHAOT KBapLIEBbIM ITeCKOM?

10. Kakumu pacrienuteisiMyi CHabKaroTCsl aBTOMAThI?

11. B ueM COCTOUT Ha3HauUeHWe KOHTAKTOPOB U MMyCKaTeIeun?

12. B Kakux ciaydyasx pa3peliaeTcsi TIPOU3BOAUTh OMNepaluy C pa3beJUHUTE/ISIMU?

13. Kak ycrpoensl npepoxpanurenu [1K u [TKT?

14. Tlouemy BBIK/TIOUATE/Id HArpy3Kd [OMYCKAlOT OTK/IFOUeHHWe TOJBKO pabourx
TOKOB L[eru?

15. Uem oT/i4aeTCs OTAe/UTe/b OT pa3beUHUTE IS ?
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16. Uem  ominuaeTca  OTAeIUTelb  OT  KOpOTKO3aMmblKarens? — Ilouemy
KOpOTKO3aMbIKaTesiu B cucremax 110 kB u Bblllle BBINOJIHAOTCSA OJHOIOIOCHBIMU, a B
cucremMax 35 KB — ByXIIO/IFOCHBIMU?

17. Kakue TUIIbI MHOTOOObEMHBIX BBIK/TFOUaTeseii u3BeCTHbI?

18. KakoBbl TPUUMHBI B3pbiBa MHOTO0OBEMHBIX BbIK/IIOUaTe el Ha HarpsikeHre KB?

19. Kak ycTpoeHa racuTesibHasi Kamepa BbIK/ItouaTesier cepuu ¥Y-2207?

20. I3 KakuxX OCHOBHBIX 3/IEeMEHTOB COCTOUT 3/IeKTPOMarHUTHBIM TPUBO/,
BBIKJ/TFOUaTe/Is1?

21. Ob6wsicHuTe paboTy CXeMBI MPY>KUHHO-TPY30BOTO MPUBO/A.

22. Tlouemy paboumii 6ak BbikIrouaTeseli BMI'-10 pa3spesaeTcss BAO/Mb U
3aBapyBaeTCs JIaTyHHbIM IIBOM?

23. Kak MpoucxouT TpoLecc OTK/IHUeHus1 B Bbik/todarese tuna MI'T-10? [louemy
CHavasia pacxofsTcs paboure, a TIOTOM yTroracuTe/IbHbie KOHTAKThI?

24. YcrpoucTso BeikatouaTenert BMT-110 u BMT-220.

25. 3a cueT uero yBeJMueHa OTK/IOUAIOIasi CIIOCOOHOCThL BBIK/IIOUATEIe Cepuu
¥-110, ¥-2207?

26. KakoBbI TIO/I0)KUTE/IbHBIE CTOPOHBI Ma/I000beMHBIX MAaC/STHBIX BBIK/IHOUaTes e
10 CpaBHEHUIO C MHOTO0OBeMHBIMU?

27. Kak ocyuecTBiseTcsi MOAyuYeHUe CKaToro BO3AyXa /sl MATAHUS BO3AYLIHBIX
BBIK/TtOUaTe1en?

28. ObwsicnuTe paboTy AyroracuTenbHOM Kamepbl BbIKmouatenss BBH-110 c
BO3/1yXOHAIIOJIHEHHbIM OT[e/IUTesIeM.

29. OyHKIUM OTJe/uTeNs1 B BO3AYLLIHBIX BbIK/IHOUATEISIX U UX YCTPOMCTBO.

30. MonynbHBIM TIDUHLMIT BBITIOJIHEHUSI BO3AYIIHBIX BbIK/ItOUaTened. Kak ero
TIOHUMATh?

31. Ckonbko Mmoaynei B Boikirouatensix BBB-500 u BBEK-5007?

32. DneKTpoTexHUUeCKuu ras (sneras). Ero npumMeHeHue B BBIK/IFOUATeISIX.

33. BakyymHbIe BbIK/IFOUaTeU. YCTPOMCTBO AyroracurenbHoM kamepsbl K/IB.

34. Kakvie mocieiCcTBYsI BbI30BET Pa3pbiB BTOPUYHOM LieNM TpaHC(opMaropa TOKa,
eC/i TIepBUYHast 0OMOTKA ero 00TeKaeTCsi TOKOM?

35.'me pacrionaratoT TpaHC(OpMaTOpbl TOKa, BCTPOEHHble B  CHUJIOBbIE
TpaHC(OPMAaTOPbI U BBIK/IFOUATEe/ N ?

36. KOHCTPYKTUBHOE HCTIOTHEeHUe 3jiera3oBoro KPY.

37. Kak BbIllO/THeHa KOMITOHOBKa ['PY?

38. Kak BbiromHeHa kKoMnoHOBKa 3PY-10 kB nogcTaHiui?

39. Haueptute pa3pe3 no siueiike JISII gasa OPY, BbINO/HEHHOTO T10 CXeMe C IByMs
CHUCTeMaMHU IIIMH U C TpeThel 00X0[HOM CUCTeMOM IITHH.

40. HaueptuTe pa3pe3 1o suelkike TpaHcdopmaropa Ajasi OPY, BbINOJHEHHOrO 0
cxeme C JBYMsI CHCTeMaMH IIIMH U C TpeTbel 00X0JHOM CUCTeMOM IIIVH.

41. Haueptute pa3pe3 10 sueilike o0xomHoro BbeikKmtouatesns gjas  OPY,
BBITIOJTHEHHOTO TI0 CXeMe C ABYMS CHCTeMaMM IIWH U C TPeThel 00XOJHOM CHUCTeMOM
LIVH.

42. HaueptuTe paspe3 Mo siuerKe IIMHOCOEAVWHUTENBLHOrO BbIK/ItouaTens ans OPY,
BBITIOJTHEHHOT'O TI0 CXeMe C ABYMSI CHCTeMaMM IIWH U C TPeThel 00XOJHOM CHUCTEMOM
LLIWH.
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43. HauepTuTe pa3pe3 no sueiike OPY, BbIMOTHEHHOTO M0 MOJyTOPHOU CXeMe.
44. HaueptuTe paspe3 1o siueiike OPY, BbINO/JIHEHHOrO MO MOJMyTOPHOM CXeMe C
yepeZioBaHWEM TIPHCOeIUHEHUM.

Tabuna 5 — Kpurepuu onieHKH c¢)OpMHPOBAHHOCTH KOMITETEHI[HI

Kog u Kputepun orjeHrBaHus COPMHUPOBAHHOCTH KOMITETEHITUH
HavMeHOBaHue (4acTv KOMIETeHLMK)
WH/IMKaTopa Ha 6a30BOM ypOBHe Ha MOBBIIIIEHHOM YPOBHE
JOCTKEHUST COOTBETCTBYET OIIeHKe | COOTBETCTBYET OI[eHKe COOTBETCTBYET OIleHKe
KOMITeTeHLIUU «YZIOBIETBOPUTE/TLHO» «XOpOIIIO» «OTJTAYHO»
(vactu 50-64% ot 65-85% ot 86-100% ot
KOMITETEHLIH) MaKCHMaJbHOro Oaia | MakcMMasbHOro baia MaKCHMaJTbHOro bassia
W I-1nKoc-1 CryneHnt Crynent xopoiuo 3HaeT | CTyfeHT IpuHUMaeT
Ocy1mecTBasieT | IEMOHCTPUPYET 3HAHUE | BBIK/TFOUATETH aKTUBHOE y4acTHe B X07ie
MOHUTOPHHT BBIK/TIOUATe e Pa3/IMYHOTO TPHUHIUTIA | TTPOBE/IEHUS TIPAKTHUECKUX
TEeXHUYECKOTO Pa3/IMYHOTO TIPUHIUTIA | JEMCTBUS U CITOCOOBI 3aHSATHH, IEMOHCTPUPYET
COCTOSTHUS JIEUCTBUSA U CIIOCOO0B yTpaB/IeHUS] MU, ryOoKoe 3HaHUE U
obopyZioBaHUsSI | yIIpaB/IeHUS MU, Ha pa3beIMHUTETH TIOHUMaHHe TeMbI, 3HaeT
TIO/ICTAHIUI 6a30BOM ypOBHe Hapy)KHOU U BBIK/TFOUATE/TA PA3/TMYHOTO
9JIEKTPUYECKUX | CITIOCOOeH BHYTpEHHel YCTaHOBKH | TIPUHIIUTIA JIEMCTBUS U
cereid OCYII[eCTBJIATh U yTIpaBJ/ieHHe UMH, CrocoObl yTpaB/IeHUsST UM,
MOHUTOPHUHT TEOPHIO TallleHus Pa3beIMHUTETN HAPY>KHOH
TEXHUYECKOTO 97IEKTPUYECKOU YTH B | U BHYTPEHHEH YCTaHOBKU U
COCTOSTHUSI 371eKTPUYEe CKUX yTpaB/ieHHUe UMH, TEOPHIO
obopyoBaHUs ariraparax, criocobeH TralieHust JTeKTPUYeCKOU
TIO/ICTAHIUI CaMOCTOSITE/TEHO QYT B /IEKTPUUYECKUX
97IEKTPUUECKUX CeTell | OCYI[eCTBIIATh arraparax, KOHTaKTHYO
MOHUTOPHUHT CHCTEMY JTeKTPUUYECKUX
TEXHUYECKOTO arraparoB, criocobeH ¢
COCTOSTHUSI BBICOKOU CTEIeHbI0
obopyznoBaHust CaMOCTOSITE/TbHOCTH
TIO/ICTAHIUI OCYI[eCTBJIATH MOHUTOPUHT

5JIEKTPUUYECKUX CeTel

TeXHAYECKOTO COCTOSTHUSI
000opy10BaHUSs TIO/ICTAHITHIA
5JIEKTPUUYECKUX CeTel

Mogayns 4

Co0CTBeHHBIEe HYXX/Abl 1 HCTOYHHUKH OII€PATHBHOI'0 TOKA CTaHul’Iﬁ 4| HO[[CTaHl.IHi"I

TectupoBanue (Tck, Tcm)

Bbibepume HeCKONbKO Npasu/ibHbIX 6ApUAHMO8 omeemda
CunosBble TpaHcopmaTopsl ¥ aBTOTPaHCcQOpPMaTOphl NpejHa3HaAueHbI JIJIf:
TIOHVDKeHUSI HarlpshKeHUs U TOKa
+1ipeoOpa3oBanust HanpsbkeHMs (50%)
nipeoOpa3oBaHUs TOKa

+ mpeobpa3oBaHMS SHEPTHH C OFHOTO HarpsbkeHus Ha Apyroe (50%)
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Bbibepume 00uH npasu/bHbIll apuaHm omeema

Tun Tpancdopmaropa TpexdasHoro ¢ pacuierieHHON ooMoTkoid HH ¢ cucremoi

oxytaxaeHus «/I» ¢ peryisaropoMm Hanpsokenus: PITH:
TPALHC

TOTH

THII

+TPOH

KOHCTPYKTHBHOM M MeXaHHUeCKO# 0CHOBaMH TpaHcopMaTopa siB/IAETCS:
0ak TpaHchopMmaTopa

3allUTHBIE U U3MEPUTE/TbHbIE YCTPOMCTBA

00MOTKU

+MarHUTOIIPOBO/]

HE u3roraB/IMBalTCA CHIOBBIE TPaHCHOPMAaTOpbI:
TPeX0OMOTOUHbIE

aBTOTPaHC(HOPMAaTopbl

JBYXOOMOTOUHBIE

+0IHOOOMOTOUHbIE

ABToTpaHcdopMaTop 0T/IMYAEeTCHA 0T CUIOBOro TpaHcdopMaropa HaJiMuMeM:
3JIEKTpUUEeCKOU CBsI3u Mexky oomoTkamu CH 1 HH

3JIEKTPUUECKOU CBs13U Mexkay obMmorkamu BH , CH u HH

+3/IeKTpUUeCKOU CBsI3u Mexkay oomoTkamui BH u CH

BCTPOEHHOI'0 aBTOMAaTUYeCKOro perysisgTopa HanpsiKeHus

PerynupoBarh HanpspkeHHe TpaHcdopMaropa 0e3 OTK/IIOUEHHSA €ro ot
N03BOJIsIeT YyCTPOMCTBO:

ABP

+PITH

I1T6B

YB®

Tpancdopmaropsl Toka HE BeIOMpPaKOT Mo C/1eAy0IEMY YCIOBHIO:
K/IaCC TOUHOCTHU

BTOPHUUHAs Harpy3Ka

HarpsvKeHUe

+OTK/TIOYaroI1asi CioCOOHOCTh

ceTn

Hanpsokenue Ha 3axxkuMmax ooMoTrku HH, coegquHeHHOW MO cxemMe Pa3OMKHYTOI0
TPeyro/jbHHKa, TpaHcdopmaropa Hanpsbkenus HTMU B HopMa/ibHOM pexume

COCTaBJ/IfIeT:
+0
Uo
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J3Uo
3Uo

TpancopmaTopbl HamNpsHKeHUs C MacC/AAHOWM H30/ALUed TPUMeHSIOTCA
HamnpsDKeHue:

ot 6 kKB g0 110 kB

ot 35 kB g0 500 kB

or1kB o 10k B

+ot 6 kB 1o 1150 kB

Kos¢duippent rpancdopmaijuu Tpancdopmaropa HanpsHkeHUs orpeesisieTcs:
Ku=U2uom/ UtuonKr

+Ku=U1nom/ Uzsom

Ku=U2zuom/ UtnonKr

Ku=U2uom/ U1nom

Cucrema oxsaxeHus Tpaicpopmaropa TATH:

eCTeCTBeHHOe MacC/ITHOe OXJIaXKeHue

Mac/IsTHOe OXJIaXK/JeHUe C IYTbeM U NPUHYAUTE/IbHOW LIUPKY/ISILed Macia
eCTeCTBeHHOe BO3/YIIHOe OXJIaKIeHue

+Mac/sTHOe OXJIaXKJeHHe C IyTheM U eCTeCTBeHHOM LUPKY/saLyen Macaa

YcrpoiictBo PITH npuMeHsieTcss Ha TpaHcgopMaTopax C 1je/1b0:
peryJvMpoBaHUs HarpsKeHWs B pekKUMax X0/I0CTOro X04a
HarpsbKeHHUsI CO CTOPOHBI TTHUTAaloLer TUMHUU

Ce30HHOI'0 peryarMpoBaHus HallpsKeHUs

+ CYTOYHOI'O pery/1vpOBaHus HalpsiKeHus

YcrpoiictBo I1BB nnpuMeHsieTcsi Ha TpaHcopMaropax ¢ 1e/iblo:
BOCCTAaHOB/IeHHS B paboTe TpaHCc(opmMaTopa NpU OTK/IFOUEHUH MTATAOIIeH TUHUN
pery/JiipoOBaHUs HaNpsiKeHUsI B aBAPUMHBIX CUTyalUsIX

CyTOUHOT'O peryJiMupoBaHusl HallpsyKeHUs

+Ce30HHOI0 pery/JvupoBaHUs HapsyKeHUs

JI/is1 0€301acHOCTH Pad0ThI H3MEPHUTE/ILHBIX TPaHChOPMaTOPOB TOKa U
HAMNpsOKeHUsA UX BTOPUYHbIE 00MOTKH:

BBITIO/THAFOT MHOTOCEKIJUOHHBIMU

COeIMHAIOT IMOC/ieI0BaTe/IbHO

COeQUHAIOT Iapasiyie/IbHO

+3a3eM/Idr0T

HOTpEﬁI/ITEJIﬂMI/I COOCTBeHHBIX HYX/] Ha CTAHIUAX U TpchcbopMaToprlx
MNOACTAHIIUAX AB/JIAIOTCH:

OcBeTUTe/IbHBIE YCTaHOBKU

BEHTI/IJ'IHI_[I/IOHHI)IG YCTaHOBKU
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HacocHble cTaHumuu
+Bce BhblllIeriepeyrcieHHOe

Tok, npejHa3HAUYeHHbIH /1A MUTAHUA LjerneHd peleMHOM 3allMThl, aBTOMAaTHKHU U
CHMIrHa/IM3alMH, Ha3bIBaeTCs:

+ OnepaTtuBHBIM

HomuyHanbHBIM

MaxkcruMa/IbHbIM

Y cTaHOBUBIIMMCSI

JJieKTpoannapaT aBTOMaTU4eCKOro JeMCTBUA, BK/TIOYAKIUN WIH 0TK/IHYAKILNA
j/IeKTPUYeCKHUe 1eNH 3alUThI ¥ yIIPaB/J1eHus Mo/ [eMCTBHEeM UMITY/IbCOB,
Ha3bIBaeTCA:

ABTOMaTUYeCKUM BbIK/IFOUYaTe/1eM

+Pese

IIpegoxpanurenem

MarHuTHBIM IyCcKaTesieM

B 3/IeKTpo3HepreTHuecKUX CUCTeMax MPUMEHSIIOTCA BUABI TOKOBBIX pe/ledHbIX
3aLMT:

MakcrMaibHO-TOKOBasi 3alljuTa

HuddepeHiranbHas TOKOBas 3all[yTa

TokoBast oTceuka 6e3 BbIIep>KKH BpeMeH!

+Bce BblllIeriepeurcieHHOe

Kabeu nemneii ynpaB/ieHusl, 3al{UThI 1 CHTHA/TA3aLUH HAa3bIBAKOTCS:
CunoBbie

+KOHTpOJIbHbIE

N3mepuresibHbIe

CurHasnbHbIe

Ha nojcTaHiuax, NUTAOIKX MoTpeduTe el I Kareropum, HCNo/ib3yeTcsi BUJ
aBTOMAaTH3aI[UH:

+ ABP

ATIB

AYP

APT

3amurTa npakTu4ecKux pador (codecesoBanue)
Bonpocbl 015 cobecedosaHus

1. Kakoe BiusiHMEe OKa3bIBalOT aCUHXPOHHbIE [BUrare/id Ha BeJUuuHy ToKa K3 Ha
COOPHBIX IITMHAX COOCTBEHHBIX HYKJ CTAHI[HAN?

2. Kak omnpepenuTb CyMMapHbIM HOMHWHA/JbHBIM  TOK  3J/IEKTPOJBUTaTesnen
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COOCTBEHHBIX HY)K[, TPHUCOEJUHSIEMBIX K JaHHOMY TpaHC(hOpMaTopy COOCTBEHHBIX
HYX]?

3. Kakasg pasHulla MexJy TMajleHUeM U MoTepeld HampsbkeHUsi B peakTtope? Kak
CBsI3aHbI MeXKIy C000¥ 3TH BeTMUNHBI?

4. Kak W3MepuThb MOTepH0 W MaJleHWe HamnpsokeHusi B peakTope [IeUCTBYHOLer
YCTaHOBKU?

5.3a CyeT yero co3/JaeTcsi OCTAaTOYHOE HampsKeHWe Ha IIWHAX CTaHUUW WU
MO/ICTAHLIMM TIPU KOPOTKOM 3aMbIKAHUM B PeaKTUPOBAHHOM JIMHUM 38 PeaKTOPOM?

6. Kak ompezie/luTh 0CTaTOYHOE HarpshkeHWe Ha mrHax? KakoBa Jjo/DKHA OBITH ero
MUHMMaJIbHasl BeJiMurHa? B uem 3ak/irouaeTcsi posib OCTaTOUHOI'O HallpsSyKeHUs ?

7. I'le IpUMeHSIOT CJBOEHHbIe PeakTOPbI?

8. Kakoii pekuM paboThl TpaHCPOPMATOPOB HA TIOHU3UTETBHBIX ITOJCTAHIUSIX
CTIoCcoOCTBYeT CHUKeHUIO BeJTMUMHbI ToKa K3 1 mouemy?

9. [Nouemy ABe mapasuieNbHbIe peaKTUpOBaHHBIE UHUU 6...10 KB paboraroT, Kak
TpaBUJIO, HAa TIPUEMHOM KOHL{e pa3/ie/lbHO, Ha pa3Hble CeKLuu?

10. B yem 3ak/odaeTcss 0COOEHHOCTh MEXaHUUYECKOTO pacueTa [JBYXIIOJOCHBIX U
TPEeXIIO/JI0OCHBIX IINH?

11. Kak 0/KHBI OBITh YCTAHOB/IEHBI LIIWHBI HA W30/ TOPaX?

12. TTo KakKuM TTapaMeTpaM BBIOMPAIOT OITOPHbIE U30JITOPBI?

13. B uem 3ak/ouaeTcs siBieHHe KOPOHBI Ha TpoBozax? Ilouemy cnenyet nu3berarhb
KOPOHBI?

14. Kak npou3BOAUTCS TMpOBepKa IMPOBOJOB Ha KOPOHY IIPY OJHOM IIPOBOJE U MPU
paclieryieHHbIX [IPOBOJax?

15. O6bsicCHATE TIPUHLUTT YCTPOMCTBA KaCKaJHBIX TPaHC(HOPMAaTOPOB TOKa.

16. CxeMbl BK/IFOUeHUs1 TPaHC(OPMATOPOB TOKa.

17. Otnnune TpanchopmaropoB HOM ot 3HOM.

18. [loueMy g5 KOHTDPOJS  WM30JSALMU  TIPUMEHSIFOT S TUCTEeP)KHEeBbIe
TpaHC(OPMAaTOpbI HATIPSDKEHUSI UK CPYIIY U3 TpeX OAHO(a3HbIX TpaHC(POpMaTopoB?

19. YcTporicTBO KackaflHOro TpaHC(opMaropa HampsiKeHUsl.

20. CxeMbl BK/TFOUEHUST TPAaHC(HOPMATOPOB HaTIPSKEHUSI.

21. Kakvie mepbl NPUHUMAIOTCS [J1s1 3alUTHlI OT MepeHanpsbkKeHUN B OTKPBIThIX PY
CTaHLUM Y MOACTAHLN?

22. Kak oCy111eCTB/IsIeTCs 3a3eM/leHre pa3psiiHUKOB, MOJTHUEOTBOJ OB U TPOCOB?

23. YcrpouicTtBo pa3psgHukoB PBC, PBMI.

24. Tlo KakuM TapaMeTpaM BbIOHMPAIOT BBIK/TIOUATETN?

25. Tlo KakuM TrapamMeTpaM BbIOHMPAIOT pa3beIUHUATETN?

26. Tlo Kak1M MapamMeTpaM BbIOUPAIOT JIMHEHHBIE PeaKTOPhI?

27. Tlo Kak1M TapamMeTpaM BbIOHMparOT TpaHC(hOpMaTOphI TOKa?

28. Tlo Kak1M IapameTpaM BbIOUparOT TpaHC(HOPMaTOPhl HAMPSKEHUS ?

29. TlepeunicuTe 1OTpeOUTE e COOCTBEHHBIX HY>K/| TIOACTAHLIAM.

30. Kakum 06pa3oM ompeziesisitoT KanuTa/lbHbIe 3aTpaThi?

31. 3 Kakux OCHOBHBIX YaCTel CJIaralTCsl eXXeroAHble 3SKCIUTyaTaljuOHHBIE
3arparbi?

32. Kak orpefiefiSioT ~ €XerofiHble IOTepd SHEPTUA B  JIBYyXOOMOTOUHBIX
TpaHcdopmaropax?
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33. UTO MOHMMaAIOT IO/, CPOKOM OKYTIaeMOCTH U KaK OH OripefensieTcs?

34. Kak orpefiensitoT ~ eKeroJHble TIOTEPH SHEPrUM B TPeXOOMOTOUHBIX
TpaHCc(opMaropax?

35.B ueM 3ak/mo4arOTCs 0COOEHHOCTM  pacueTa TIOTepb JHEPrWH B
aBToTpacgopmaropax?

36. Ilepeunic/iuTe IPUHLIMITBI TIOCTPOEHUSI CXeM COOCTBeHHbIX HY»Kz TOILI.

37.Kak BbIOpaTh MOIIHOCTH pabounx W  pe3epBHBIX TpaHCHOPMATOPOB
COOCTBEHHBIX HYXK[?

38. IlepeuniciuTe TPUHIUIIBI TIOCTPOEHUsT cxeM cobcTBeHHBIX HyxJ KOC 6e3
reHepaTOPHbBIX BBIK/IHOUATE/IeH.

39. INepeuniciuTe TIPUHLAIBI TIOCTPOeHHsT cxeM cobcTBeHHBIX HyX1 KOC ¢
reHepaTOPHbIMU BbIK/TFOUaTe/ISIMU.

40. ITouemy Ha HaripsbkeHUs 6...10 KB NpyUMeHSIIOT 3aKpbIThle pacripefie/iMTe/bHble
yCTPOWCTBA?

41. CKOJIbKO fiueeK 3aHUMaeT PeakTop C CeKLIMOHHBIM BbIK/IrOUaTeiemM?

42. Ilepeurciure niperMyliectBa KPY.

43. YeM oT/muaeTcsi KOMIIOHOBKa 06opynoBanus B ikadax KPY u KPYH?

44. T'ne TIpOK/IaZIbIBaIOT KOHTPO/IBHBIE Kabesu B PY?

45. Cxema 3anosHeHus1 PY, ¢ Kakol 1ie/iblo ee COCTaB/ISIOT?

46. Kakue ocHOBHbIe (haKTOPBI OTIpe/iesisitoT BbIOOP TuTia 3akpeiToro PY 6...10 kB?

47. Kak mNpou3BOAUTCS Tepe/iB>KeHWe CUJIOBBbIX TpaHC(OpPMaTopoB C MecTa
yCTaHOBKU B MaCTepCKYyO?

48. KakoBbl 0COOEHHOCTH YCTAaHOBKU TPEXOOMOTOUYHBIX TpaHC(HOPMaTOpOB?

49. Kak ¥ B KaKuX CJIydasx BBITIOJTHSIOTCS KOHCTPYKTMBHO TIO/IBECHbIe THOKHe
TOKOTIPOBOZbI?

50. IIpeumylijecTBa U HeLOCTAaTKA OTKPBITBIX U 3aKPBITHIX IIMHHBIX MOCTOB U
00/1acTh UX TIPUMEHEeHHSI.

51. Kakue cxeMbl Ha3bIBatOTCSl BTOPUUHBIMU?

52. Kakue 11ermy CHa0XKaroTCsl [JUCTAHI[MOHHBIM YIpaBJeHWeM C IJIaBHOTO IIHUTA
yIipaB/IeHusa?

53. Ilepeuniciute TpebOBaHUS, TIpeAbsABIAsSEMble K CXeMaM /AWCTAHI[MOHHOTO
yIipaB/IeHUsI.

54. Cko/bKo nosiokeHuit umeet kiarod [IMOB®?

55. KakoBo = Ha3HaueHWe  oOmepauuid  «IpeABapUTe/bHO  BKJIIOUEHO» U
«TIpeJiBapUTe/IbHO OTK/IFOUeHO»?

56. Kak paboraet my/bc-miapa?

57. Kak BbIro/iHeHa 0/IOKUPOBKA OT «IIPBITaHUS»?

58. Kak BbInosiHeHa 3ByKOBasi aBapUiiHasi CUTHa/IU3aLys ?

59. Ha3HaueHue 6/10K-KOHTAKTOB.

60. Kak rpousBoAUTCs CbeM 3ByKOBOI'O CUrHasa?

61. Kak BbimonHeHa u  paboraer  cxemMa  3BYKOBOM  CHTHaM3aluH,
nipeaymnpexjatoijasi 06 0OpbiBe 1eTielt yripaB/ieHus?

62. Haueptute (acaapl MynbT-TlaHe/ eli TeHepaTopa W OObBSICHWUTe Ha3HadyeHUe
yCTaHOBJ/IEHHBIX Ha HUX TTPUOOPOB U arrapaToB yIIpaB/IeHHSI.

63. OcoOeHHOCTH KOMIIOHOBKY IITUTOB YIIPaBIeHUs IO CTAHI[UMH.
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64. N3noxuTte mporecc paspsazna akKymyasaTopa. UTo MOHMMaeTCsl I0f, eMKOCTBIO
aKKyMyJIITOpa, KaK OHa MeHsIeTCsl B 3aBUCHMOCTH OT BeJIMUUHBI Pa3psAHOrO TOKa?

65. V310)xuTe TpoLiecc 3apsga akkymysnsaTopa. KakoBo MUHHMMaAJIBHO J0MyCTUMOe U
MaKCHMaJlbHOe HarpsyKeHre Ha OJWH 3JIeMEeHT B KOHL|e 3apsija’?

66. OcHoBHBIE TTapaMeTpel akkymysiaTopa CK-1.

67. B ueM 3aKk/t0uaeTCsi pe)KMM MOCTOSTHHOIO 1o/ 3apsia?

68. KakoBO Ha3HaueHue 3jIeMeHTHOI'O KOMMYTaropa U KOrja BO3MOKeH OTKa3 OT ero
YCTaHOBKU?

69. TIpUHIUTTBT BHITIOJTHEHUS] aKKyMY/IITOPHBIX YCTAHOBOK /1J1si OJIOUHBIX CTAHIUH.

70. Kakue oOcCHOBHble TpeOOBaHUSI TIPEIBSABISIOTCS K  TIOMEI[eHUSM ISt
aKKyMY/IATOPHBIX Oarapei?

71. Kak yCTaHaBIMBAaKOTCA
3JIeKTPOYCTaHOBKax pPa3HbIX TUIIOB?

72. YCTpOUCTBO TPyOUAThIX PAa3pSIHUKOB U CIIOCO0 MX MOJK/TFOUEHHSI.

73. YCTpPOWCTBO BEHTW/IbHBIX Pa3psSiHUKOB U MECTO UX YCTAaHOBKU Ha CTAHLUSAX U
MO/ CTaHLUSAX.

74. Ha3zHaueHMe MOJIHMEOTBO/OB. 3alllMTHbIE 30HbI MOJIHUEOTBO/IOB.

75. 3alUTHbBIe TPOCHL. I'1e UX TIPUMEeHSIIOT?

3all[UTHbIe yCTPOWCTBA OT T[epeHarnpsb>keHU B

Tab6ymmia 6 — Kpurepun oneHky copMHPOBAaHHOCTH KOMIETEeHI{HI

Kon n KpuTepuu orjeHMBaHMsI CPOPMUPOBAHHOCTH KOMTIETEHLIUU
HavMeHOBaHue (4acT KOMIEeTeHIMN)
VHJMKaTopa Ha 6a30BOM ypOBHe Ha TOBBIIIEHHOM YPOBHE
JOCT)KeHUs COOTBETCTBYET OL|eHKe | COOTBETCTBYeT OLleHKe COOTBETCTBYET OL[eHKe
KOMITeTeHLIUU «y[OB/IETBOPUTEILHO» «XOPOIIIO» «OTJTUIHO»
(vactu 50-64% or 65-85% or 86-100% ot
KOMIIETEHIIMH) MaKCHMaJIbHOro Oaia | MakcMMasbHOro 6aiia MaKCHMaJTbHOro 6aia
W I-1nKoc-1 CryneHnt Crygent xopotuo 3HaeT | CTyeHT IpuHUMaeT
OcyujecTBasieT | IEMOHCTPUPYeT 3HaHHe | COOCTBEHHbIe HYX/Ibl M | aKTMBHOE yuacTHe B XO[ie
MOHHUTOPUHT COOCTBEHHBIX HYXK[| U WCTOUHWKHA MPOBe/IeHUs MPAKTUUeCKUX
TeXHUUYECKOT 0 VICTOYHUKOB OIlepaTUBHOIO TOKA 3aHATUM, JeMOHCTPUPYeT
COCTOSIHUS OIlepaTUBHOIO TOKA CTaHLIUM U ry0oKoe 3HaHWe U
obopyoBaHuUs CTaHLIUM U TIOACTAHLIMH, CTIOCO0eH | TTIOHMMaHHUe TeMbl, 3HaeT
MO/ICTaHLIM MO/ICTaHLMK, Ha CaMOCTOSITEeJIbHO CoOCTBEHHBIE HYXK/[bI 1
3/IeKTpUUecKux | 6a30BOM ypoBHe OCYILIeCTBJISATh HMCTOUHHKM OMepaTUBHOTO
ceTen criocobeH MOHUTOPHUHT TOKa CTaHL[UW U
OCYILIeCTBJISATh TeXHUYEeCKOI0 TIOZICTaHLIH, CTIOCO0eH C
MOHHUTOPUHT COCTOSIHUSA BBICOKOU CTeIeHbI0
TeXHUYEeCKOI0 obopyznoBaHust CaMOCTOSITeJIbBHOCTH
COCTOSIHUSI MO/ CTaHLIUMN OCYLLeCTBJIATh MOHUTOPUHT
obopyznoBaHust 3/IEKTPUUECKHUX CeTel TeXHAYECKOI0 COCTOSIHUS
MO/CTaHLUMI 000opy10BaHUSs TIO/ICTAHITHIMA
3/IEKTPUUECKUX CeTel 3/IEKTPUUECKUX CeTel
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2 OITPEJEJ/IEHUE PE3YJ/IBTATA
ITPOMEXYTOUYHOUN ATTECTAILIUA

dopMa NpoMeKyTOYHOU aTTeCcTalyu M0 AUCLIUIIMHE 5K3AMEH.

OLEHOYHBIE MATEPUAJIbI 1 CPEJCTBA [JIA IIPOBEPKN
C®OPMIMPOBAHHOCTY KOMITETEHIIA

ITKoc-1. Cmnocoben oCylieCTB/IATH MOHUTOPHMHI' TEXHHYECKOro COCTOAHUA
OGOPyAOBaHI/IH HOACTaHHI/Ii/’I VIEKTPHUYECKHUX ceTem.

3ajjaHus 3aKpPbITOr0 TUIMA
Bbibepume 00uH npasu/ibHbIli 6apUAHmM omeema

1. Ha Teppuropuu Poccum OosibIass 4YacTh YIEKTPUYECKOM JHEPruu
BbIpa0aThIBAeTCs Ha:

+ TEIIOBBIX 37IEKTPOCTAHI[USAX

JV3ebHBIX 3eKTPOCTAHIIUSIX

TU/IPO3IEKTPOCTAHIIUSIX

aTOMHBIX 3/IEKTPOCTAHIIUSIX

2. YacroTa BpaliljeHHA TypOoreHeparopa rnpH 4uc/ie nap mnojarwcos p=2:
750 06/MuH

+1500 06/MuH

3000 06/mMuH

1000 06/MuH

3. J/IeKTpUUYeCKas CTAHLUA — 3TO:

ONeKTpOyCTaHOBKA, IPOU3BO/SALLIAS 3/IEKTPUUECKYH0 SHEPIUI0

ONeKTpOyCTaHOBKA, IPOU3BO/SALLIAS 3/IEKTPUUECKYHO Y TEIVIOBYH) SHEPrHio

+ DJIeKTPOYyCTaHOBKa, MPOM3BOASALas 3/IEKTPUUECKYIO UIU 3JIEKTPUUECKYIO U TeIJIOBYIO
SHEpPruro

ONeKTpOoyCTaHOBKA, IPOU3BO/SALLIAS 3/IEKTPUUECKYH0 ¥ MeXaHU4eCKYH0 SHepruto

4, AYP pacmiugpoBbiBaeTcs Kak:
ABTOMaTHUYECKUM YaCTOTHBIN PETYJITOD
ABTOHOMHOE YaCTOTHOE pejie
+ABTOMaTUYeCcKas 4aCTOTHasA pasrpyskKa
ABTOMaTUYeCKOE pesie 4acToro UCIo/Ib30BaHUs

5. HE cymecTByeT cucTeMbl BO30Y)KeHHsI reHepaTopa:

OT BCIIOMOTraTe/IbHOTO reHepaTopa MOCTOSTHHOTO TOKa

OT BCrioMOraTe/IbHOr0 TeHepaTopa MepeMeHHOr0 TOKa C BLIMPSIMIEHHEM
CaMoBO030yXIeHreM

+ OT BCrIoMOraTe/IbHOr0 TpaHC(OpMaTopa HarpsHKeHUsT
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6. ITo cpaBHeHHIO C BO3AYLIHBIM OXJ/IQ)K/IeHUEM reHepaTopoB BOJOPO/HOEe UMeeT
c/efyroiiye nNpeuMyiecrna:

+ Bozmopoz nMeet 060J1bImid KOG GOUIUEHT TeTIonepeaun, 6osiee BBICOKYHO
TeIJIONPOBOJHOCTb U MEHBIYIO IJIOTHOCTh

Bogopoj nMeeT MeHbIIMK KO3(POULIMEHT Teruionepejaud, MeHbIIYI0 TerJIONPOBOAHOCTh
1 OOJBIITYIO TVIOTHOCTh

Bopopoz nMeeT MeHbINIA KO3GhGULIMEHT Teryionepeayun, 60iee BEICOKYIO
TETUIONPOBOIHOCTD 1 OOJIBIIYIO0 TIFIOTHOCTD

Bopopog nMmeet 6osibimii KO3 GhHUI[HEHT TeTyionepejauk, MEHBIITYIO TeTIJIONPOBOAHOCTh
Y MEHBIIYIO TJIOTHOCTD

7. Jia oxaxKaeHus HUPKY/IALUOHHOM Bo/bl HA TII] ucnonns3yrwrca:
Oxnaaurenu

KonpeHcatopsl

+ I'pagupHu

Xo0104W/IbHbIe 1IaXThl

8. [upkynsiuoHHass Bofa Ha JiekTpocrannuax tuna PIC (I'PIC)
OXJIAXK/AAeTCH C IOMOIIbIO:

OxytaXkJaromux maxt

CrieljasibHBIX XOJI0JUTbHUKOB

CxBakvH

+Boppbl U3 ectecTBeHHOr0 BoZiloéMa (peka, BOJIOXpaHU/IMILe U T.11.)

SEII[EIHI/IH OTKPbBITOI'0O THUIIA

latime pa3eepHymbili omeem HA 80nNpoc

1. Kakue npu0opbl yCTaHOB/IEHbI B KOJIOHKE CHHXPOHHM3AI[UH reHepaTopa?
IMpasunbHbili omeem: B KOJIOHKe CHUHXDOHHW3allMM TeHepaTopa yCTaHaBIMBAlOT [Ba
BOJIbTMETPA, [iBa YaCTOTOMepPa, CUHXPOHOCKOTI.

2. Kakue yc/i10BHA HeO0XOAMMO BBINOJHHUTH /I BK/IIOUEHUS] CHHXPOHHBIX
reHepaTopoB B padory?

IIpasuabHbllli omeem: AJis BKIIOUeHUs] CHHXPOHHBIX TeHepaTopoB B paboTy Heo6xoqumMo
BBITIOJTHUTH PaBEHCTBO HAIMpsKeHWM, YaCTOT, BEKTOPOB HampsbkeHWd 110 dase,
yepeoBaHus (as.

3. KakoB0o Ha3HaueHHe yCTPOWCTBA aBTOMaTru4yeckKoro ramieHus nouas (AIL'Il) B
00MOTKe B030Y>K/IeHHsI reHepaTopa?

IIpasuabHblli omeem: yCTPOWCTBA aBTOMaTHUecKoro raieHusi noss (AI'TI) B obmoTke
BO30Yy)KZeHUsI TeHepaTopa WCIO/b3YIOTCS Jisi OBICTPOTO TailieHus: AyTd MPU KOPOTKHUX
3aMbIKaHUSIX B reHepaTope.
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OxoHuarenbHbIE ~ pe3yibTarbl  o0yueHuws  ((popMupoBaHUS  KOMITETEHIWH)
OTIpefle/ITFOTCST TIOCPEe/ICTBOM TepeBofia  6asiioB, HabOpaHHBIX CTYZeHTOM B IIpoljecce
OCBOEHUS JUCLIUII/INHbI, B OLIEHKU:

— 6a30BbIi ypoBeHb CHOPMUPOBAHHOCTH KOMIIETEHI[UH CUMTAETCS AOCTUTHYTBIM,

ecld  pe3y/bTaT OOyueHUs COOTBETCTBYeT OLIEHKE «Y[OBIeTBOpUTE/NbHO» (50-64
PEUTHHTOBBIX OAJIIOB);
— MOBBIIIEHHbI ~ YpOBeHb  C(HOPMHMPOBAHHOCTA  KOMIIETEHI[MM  CUUTAETCS

JOCTUTHYTBIM, eC/Id pe3ynbTaT O0ydeHWs COOTBETCTBYeT OIleHKaM «XOpoIo» (65-85
PEUTHHTOBBIX 0a/IOB) U «OTIUUHO» (86-100 peUTUHTOBLIX OaslIoB).

4 TIOPSITIOK ITPOBEJEHMS IIOBTOPHOI
ITPOMEXYTOUYHOM ATTECTAIINU

dopma NpoMeKyTOUHOM aTTeCTaluu M0 AUCLUTIIMHE 3K3AMEH.

@OHJ, OLEHOYHBIX CPEeACTB [Jid TMpPOBeJeHUs] TMOBTOPHOM MPOMEKYTOUHOU
arrecTalv (OPMUPYETCS K3 YKUC/IAa OLIEHOUHBIX CPEACTB MO TeMaM, KOTOpble He
OCBOEHBI CTYJEHTOM.

IIpumeuaHue:

JlonosHWTe/IbHbIE  KOHTPOJIbHBIE — MCIIBITAHWS  MPOBOASTCA [/l CTYZEHTOB,
HaOpaBimx wmeHee 50 Oa/wtoB (B cooTBeTCTBUU C «[lo/ioykeHHEM O MOAY/IBHO-
PEUTUHTOBOU CUCTEME»).

Tabmuna 7 — Kputepuu onieHKH c¢()oOpMHPOBAaHHOCTH KOMITETEHITHI
Koz 1 HavMeHOBaHUe Kputepuu orjeHrBaHus1 COPMHPOBAHHOCTU KOMITETEHLIUN

WHJUKaTOpa (4acT KOMIEeTEeHIMH)
JOCTVKEHUST Ha 6a30BOM ypOBHe
KOMITETeHLIUM (4acTu COOTBETCTBYET OLIEHKe «y[OB/IeTBOPUTETHLHO»
KOMIIeTEeHI1H) 50-64% oT MaKCHUMaJIbHOTO bOasia
W I-1nKoc-1 CTyneHT [eMOHCTpPUpPYeT 3HaHWe OCHOBHBIX MOHITUM TEXHOIOTUU
OcyiecTBrsieT BLIPAOOTKH 3/IEKTPUUECKON SHEPIUU Ha COBPEMEHHBIX 37IEKTPUUECKUX
MOHHUTOPUHT CTaHIIUAX, CTIOCOOOB PeTy/TMPOBAHMS TEIJIOBLIX TPOIIeCCOB, OJIOUHYIO
TeXHUYEeCKOr 0 CXeMy 3/IeKTPOCTAHI[UH, TPUHIUT pab0Thl CHHXPOHHBIX FeHepaTopoB,
COCTOSIHUSI CHCTeMbI BO30Y)K/IeHUsI, pETY/TUPOBAHUS HAITPSDKEHUSI, CAHXPOHHU3AI K
obopyioBaHuUs paboThI TeHEPAaTOPOB, ABTOMATUYECKOTO PEry/TMPOBAaHUS HAIPSDKEHUS, 3HaeT
MOACTaHLUN BBIK/TFOUATE/TN PA3/TMYHOrO TIPUHIIUIA AeHCTBUS U CIIOCOOBI yIpaB/IeHUsS

3JIEKTPUUECKUX CeTen

VMU, pa3beJMHUTE/N HapY)KHOM Y BHYTPeHHel YCTaHOBKU U yIIpaBJieHHe
VMU, TeOPHIO rallleHus1 371eKTPUUeCKOi YTy B 37IeKTPUUeCKUX amraparax,
coOCTBeHHBIe HY>KJbl U UICTOYHHKH OTIEPAaTUBHOTO TOKA CTAHL[UH 1
TOZICTaHLIMH, Ha 6a30BOM YPOBHe CITIOCOO€H OCYIe CTB/ISATh MOHUTOPHUHT
TEXHUYEeCKOTO COCTOSTHUS 000py0BaHMs TIOICTAHLIMH /IeKTPUUeCKUX
ceTen
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