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ITacnopT oHa OLeHOUYHBIX CPe/JCTB

Tabnwia 1
dopmupyemMble OueHouHbIe
Moy /b JUCLATUTAHBI KOMITeTeHL[H MaTepuasbl KosnmuectBo
WM MX YaCTH Y CpeJiCTBa

CTpyKTypa 1 TlapamMeTpbl CUCTEM
3/IeKTPOCHa0KeHus1. PacueTHble
JIeKTpHUUeCKre HarpysKu 3awura [1P 31
3JIEKTPOTIPUEMHUKOB, TIOTPeOUTeeH, (CobecenoBanue)
3JIEMEHTOB | y3/I0B Harpy3K{ CUCTeM
sneKTpocHabkeHns. KoMmeHcarst [TKoc-1. Criocoben
PeakTHBHOM MOIITHOCTH B CUCTEMAax OCYI[eCTBJIATh
BJIEKTpOCHa6)KEHI/IH ropoaoB 1 MOHHUTOPHUHI TCk (TCH) 73
TIPOMBIIIEHHBIX TTPeIPUSTHIA TeXHUUECKOTO
Harpy3ouHast clocoGHOCTb ¥ BEIGOP COCTOSHMS 3amura TP 1
IapaMeTpOB OCHOBHOI'O 060PYA°BaHIfH (CobecenoBanne)
5/1eKTPO0O0PY/I0BaHUS HOACTaHINH TCk (TCn) 26
THMbI cXeM, IpUMeHsieMble B CUCTeMax HEKTPUIECKHX 3amura ITP
3/1eKTPOCHabKeHHs] TOPOJIOB U ceTen (CobeceoBaHue) 33
TIPOMBILTEHHBIX TIPeTIPUSATHH.
Pe>xumbl HelTpam B
pacripefienuTenbHbIX ceTaX. KauecTBo TCk (TCm) 50

3/IeKTPOIHEPTUH B CUCTEMAxX
3/1eKTPOCHAOKEeHHSI

1 OOEHOYHBIE MATEPUAJIbI, HEOBXOJINMBIE
JUTIS OIIEHKHY 3HAHWI, YMEHU 11 HABBIKOB JEATE/TbHOCTH
B ITPOIOECCE OCBOEHMA JUCLIAIL/IMHBI

Tabmura 2 — @opMupyeMble KOMITETEHLMN

Kopg v HaumeHOBaHME
KOMITETEHITUH

Kop 1 HauMeHOBaHMe UHIWKATOpa JOCTH)KEHUS
KOMIIeTeHL[MM (4aCTh KOMITeTeHLUH)

OrieHOYHBIE
Marepuasbl
Y Cpe/iCTBa

ITKoc-1. Criocoben

CTpyKTypa 4 mapaMeTPbl CHCTEeM 3/IEKTPOCHA0KeHH .

OCYIIeCTBIIATh Harpy3ouHasi cioco0HOCTh M BHIOOP ITapaMeTPOB OCHOBHOI'0
MOHUTOPHHT 3/1eKTP000OpY/AOBaHHUS.
TeXHUUECKOTO Tumnbl cxeM, NpUMeHsieMble B CHCTeMaXx 3/1eKTPOCHAa0 KeHH s
COCTOSIHUS rOpPOJOB H MPOMBILLIEHHBIX MPeJIPUATHIH
obopyoBaHuUs N-1nkoc-1 OcylecTBiasieT MOHUTOPUHT 3amura TP
TIO/ICTAHITUI TEXHUYECKOTO COCTOSTHHSI 000pY/I0BaHMUS (CobecenoBanue)
3JIEKTPUYECKUX CeTel TIO/ICTAHLIMM 3JIEKTPUYECKUX CeTel TCk (TCn)




O1jeHOUHbIe MaTepHa/Ibl U CPeJCTBa /I NPOBEePKHU
copMHUpPOBaAHHOCTH KOMIIETeHI[UM

Mopayas 1. CTpyKTypa U mapaMeTpbl CHCTEM 3JIeKTPOCHA0KeHUsI

Bonpocbl 0151 cobecedosaHusi:

1. [lns yero ycraHaB/IMBarOT MO CTaHLIUU?

2. [ns1 yero Ha MO/ICTAHLIUM YCTaHAB/IMBAIOT BBIK/IFOUYATEIN?

3. A4 yero Ha MOJACTaHLIMK YCTAHAB/IMBAIOT pa3beJUHUTETN?

4. 17 uero ycTaHaBIMBAIOT TpaHC(HOPMATOPbl COOCTBEHHBIX HYK?

5. B KakMX  HODMaTHMBHBIX  [JOKYMEHTaXx  COCpPeJOTOYeHO  YCTPOMCTBO
3JIEKTPOYCTaHOBOK?

6. B Kakvx HOpMaTHBHBIX JJOKyMeHTaX OTpakeHO 6e30racHoe MPOor3BO/[CTBO paboT
B 3/IEKTPOYCTaHOBKaXx?

7. B KakMX HOPMAaTUBHBIX [JOKYMEHTaX OTpa)keHbl 00BeMbI  HCIBITAaHUS
3/1IeKTPO0OOPY0BaHuS?

8. B KakuxXx HODMaTHMBHBIX [JOKYMEHTaX OTpa)keHa HOpMaTHMBHasi Harpyska
3/IeKTPOIIOTpeduTeeii?

9. Kakoi yron wexay BeKTOpamMy (Pa3sHOr0O U JIMHEMHOTO HamlpsyKeHUs B
Tpexga3Hou ceTu?

10.Kakoe camoe goporoe 060pyjoBaHHe Ha TOCTAHI[HUH?

11.Ans vero B  SJIGKTPUUECKUX CeTIX  YCTAaHABAMBAKOT  MOBBILLIAKOIIME
TpaHC(OPMaTophbI?

12.B Kakux 3/ieMeHTax TepsieTCsl aKTUBHAasi MOLLIHOCTb B TpaHC(opmaTopax?

13.Kak paccuuTaTb MOTepy aKTUBHOM SHEPryMy B MarHUTOIIPOBO/e TpaHC(hopMaTopa
3a roa?

14.Kak paccuMrtaTh TIOTePU aKTWBHOM 3HepPruyd B 0OMOTKax TpaHcopmaTopa 3a
roj?

15.Kak paccuuTaTh MOTepy aKTUBHOW MOIIHOCTU B TpaHchopmaTope 10/0,4 kB?

16.ITo kakoii ¢opmyse BBIUUC/ASAETCS HOMUHAIBHBIA TOK  Tpexdas3Horo
TpaHcpopmMaropa?

17.49To0 Takoe Ko3(ppuieHT TpaHCPopMaLii CUI0OBOr0 TpaHchopmaTopa?

18.[l151 uyero ycTaHaB/IMBAIOT TepeK/touaTenb «aHland» Ha TpaHchopMarTope
10/0,4 xB?

19.TTouemy rmepek/rodaTenb «aHiand» B TpaHcpopmaropax 10/0,4 kB Ha3biBalOT
niepekstouaTesieM 6e3 Bo30yxzaenus (I16B)?

20.ITouemy 6ak TpaHchopmaropa 3azemsistoT (6-10)/0,4 kB?

21.Ckonbko K03 duLIMeHTOB  TpaHchoOpMalud  MOXHO  TOJYYuTb  Ha
TpaHcopmarope (6-10)/0,4 kB npu nomoiuu [TEB?

22.TTouemy Ha TpaHcdhopmartopax (10-6)/0,4 KB BTopuuHast 0OMOTKa 3a3eMJISIeTCST?

23.Kakoii KI1/] y coBpeMeHHOI0o cuioBoro TpaHchopmaTtopa?

24. 15151 yero oripeJie/sitoT MOTepPH X0JIOCTOTO X0/1a TpaHChopmaTopa?

25.KakvmMu arrapaTtaMyd KOMMYTHPYIOT TOKM TpaHC(OpPMaTOPOB MOIIHOCTBIO /10
630 kBA B cetu 10 kB Ha x0/10CcTOM X0AY?

26.Yewm 3amumiaroT Tpancdopmatop (10-6)/0,4 kB ot K3 BHyTpH 6aka?
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27.Yem 3amuijaroT TpaHchopmartopsl (10-6)/0,4 kB oT BHemmHux K3 (Ha 1MHMAX
0,4 kB)?

28. /17151 uero yCcTaHaB/IMBAKOT ra3oBble pesie?

29.49t10 Takoe (ha3upoBKa TpaHC(HOPMaTOPOB?

30.Yem 3aruinaroT TpaHcHopMaTop OT HaberarolX BOJTH IepeHarnpsyKeHUN ?

31./7151 yero yCcTaHaBIMBaKOT paCLIMPUTEM Ha TpaHCPopmaTopax?

TectupoBanue (TCk, TCn)

Bbibepume 0O0uH npasuibHblill 6apuaHm omeema
IMoacTaHIMU yCTaHAB/IMBAIOT:

TOJIBKO /1J151 TIpeoOpa30BaHus 3/IEKTPOIHEPTUN

TOJILKO [I7Is1 pacrpe/iesieHusi 3/1eKTPO3Hepruu

+717151 TIpeoOpa30BaHus U pacripeie/ieHNst 37IeKTPO3HEPTUU
IS TIOJTK/TFOUeHUSI JKUJIBbIX I0MOB

BobIK/TI0UaTe/ M Ha MOACTAHI[UYM YCTAaHAB/IMBAIOT [IJIA:
KOMMYTal[MM TOKOB XOJIOCTOTO X0/ja TPaHC(POPMaTOpOB
BKJTIOUEHUS ¥ OTK/TFOUEeHUs TTIOTpeOuTe et

KOHTPOJIs1 HaZl, TOKOM TPaHC(OpMaTOpOB

+ KOMMYTAaL[MM TOKOB Harpy3Ku U KOPOTKUX 3aMbIKaHUMN

Pa3beJUHUTE/TH HA MOACTAHIMH YCTAaHAB/IUBAKOT [JIs:
OTK/TFOU€HHsI TOKOB Harpy3Ku

+ C03/1aHUs BUIMMOTO pa3phbiBa 1iemu

TIPOBEPKU OTCYTCTBUS HaTIPSKEHUSI

pa3pbiBa eMKOCTHBIX TOKOB

Ykaxure yc/10BHOe rpaduueckoe u3odpakeHue pas3beJHHUTEISI.
A) —— B)— > — B)—M B —

+A

b

B

r

TpancopmMaTopbl COOCTBEHHBIX HY)K/] yCTAHAB/JIUBAIOT [JJIS:
10/13apsi/ia aKKyMYJISTOpPHOU OaTapeun

OCBellleHUs] TepPUTOPUU U TIOMell[eHUM

Mo/lorpeBa MPUBO/IOB BhIK/TFOUaTe el

+BCeX Tpex MepeurcieHHbIX HYX]]

IIpHeMHHKH 3/IeKTPHUECKOH YHEePruu:
3/1eKTPO0OOPYZIOBaHME TTO/ICTAHI[UN



+3J/IeKTpOHarpeBaresib
3ePHOTOK
TIOTOYHAs! JTUHUS

IToTpeduTe /M 3/IEKTPUYECKOH YHEPTrUH:
O/IMHOYHBIY 3/1eKTPO/IBUTaTe b
BBITIPSIMUTE/Tb

+11eX 110 repepaboTKe peBeCUHbI
OCBeTUTe/IbHasl JlaMIia

B KakuX HOpMATUBHBIX JOKYMEHTaxX COCPeJ0TOUYEeHO YCTPOICTBO
3/IEKTPOYCTAaHOBOK?

+TIpaBU/ia yCTPOUCTBA 3/IEKTPOYCTAaHOBOK

CTIpaBOYHUKU UH)XeHepa-3JIeKTPUKa

TIpaBUIa TeXHUKUA O€30MacHOCTH

00BeM ¥ HOPMBI CTIBITAaHUS 37IeKTPOOOOPYAOBaHKS

B Kakux HOPMaTHUBHBIX JOKyMEHTaX 0TPa)keHO 0e30macHoe MPOM3BO/ACTBO PadoT B
3/IEKTPOYCTaHOBKAaXx?

CTpOUTeTbHbIe HOPMBI U TTPaBU/Ia

+MeXXOoTpac/eBble TIPaBUIa TeEXHUKU 0€30TTaCHOCTH B 3/IEKTPOYCTaHOBKAxX

y4eOHUKH T10 37IeKTPOCHA0KEHHIO

3al[UTHBIE OTK/TIOYAFOIIe YCTPOMCTBA

B KaKHX HOPMATHUBHBIX JOKYMEHTaX 0TPa)keHbI 00beMbI HCTIBITAHUS
3/1eKTPO00OPYyAOBAHUA?

CTpPOUTE/IbHbIE HOPMBI M TTPABH/Ia

yu4eOHUKH T10 3/IeKTPOCHA0KEHHIO

+00beMbI U HOPMBI UCIIBLITAHUS 3JIEKTPOOOOPY/I0BaHUS

SKCIUTyaTarysl 3IeKTPO/iBUraTeIer

B KaKuX HOPMaTHBHBIX JOKyMeHTaxX OTPa)keHa HOPMaTHBHAasI HarpysKa
3/IeKTPONOTpeouTe1en?

TIpaBU/Ia yCTPOKCTBA 3/IEKTPOYCTAHOBOK

TIpaBU/Ia TEXHUKK 0€301acHOCTU

+CTpouTe/IbHbIE HOPMBI M TTPABH/Ia

TIpaBU/Ia TEXHUYECKOM KCIITyaTalliy 3JIEKTPOYCTaHOBOK TOTpeOuTe e

B KakoM MCTOYHHKE COCpPe/J0TOUYeHbI MPAaBH/Ia YCTPOMCTBA Y1eKTPOYCTAaHOBOK,
Me)X0Tpac/ieBble MpaBU/ia M0 TEXHUKe 0e30MacHOCTH, MPAaBW/Ia TeXHUYECKOH
IKCI/TyaTalM 3/IEKTPOYCTAaHOBOK MOTPe0uTe/1ei?

B CTIpaBOYHHWKE WH)KeHepa-3/1eKTPHKa

+B OMOMM 3/1eKTPUKA

B CTPOUTE/IbHBIX HOPMax U MpaBUIax

B MHCTPYKLIMSIX 10 SKCIUTyaTalUy 3/IEKTPOYCTaHOBOK
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Kakoi yroa Mexay BekTopamu ()a3Horo u JIMHEHHOT0 HANpPsDKeHUs B TpexdasHou
cetu?

+30°

60°

45°

180°

Kakoe camoe joporoe o0opy/JoBaHHe Ha MOACTAHIIUU?
+CUI0BOM TpaHC(OpMaTop

3J1era30Bblil BLIK/HOUATE/b

pa3beZiJuHUTE/b C MOTOPHBIM TIPUBO/IOM

siyelika pacripegycrtpoiictBa 10 kB

INoBbimammue TpaHcpopMaTopsbl B JIeKTPUUECKUX CeTAX YCTaHAB/IMBAIOT JIJIfA:
yBeJInueHus rabaprra JTIMHUN

CHW>KeHUsT eMKOCTHOU MPOBOAUMOCTH TMHUU

+ CHWKeHUsI TIOTepHU HaTpsKeHUsI U SHePTUM B JIMHUSIX

CHIKeHUs KOJIMueCTBa TpaHC(OPMAaTOPOB B CETSIX

AKTHBHasi MOIIIHOCTH B TPaHc(opMaTopax TepsieTcs B:
Oake 1Ipy¥ CUMMETPUYHOMN Harpyske

+00OMOTKax ¥ MarHUTOIPOBO/IE

Oake Tipu Byxda3HO Harpy3ke

pajuaTopax

Kak paccunTarh NoTepy aKkTUBHOW YHEePIru¥ B MarHUTONpoBoje TpaHcopmaropa
3a rog?

Wwmar = APxks trop

+Wwmar =APxx trop

Wwar =(APxx + APx3) Tmakc
Wwar =A Pxx Tmaxkc

Kak paccuurTaTh NoTepH aKTUBHOM HepPruM B 00M0oTKax TpaHcdopmaropa 3a roj?
Wos :APIGtFOﬂ

Wos =(AP +APK3)tr0a

Wos =AP Ky, T

T Wos =APK3K3AF2T

Kak paccuuTaTh nNoTepy akTUBHON MOIIHOCTH B TpaHcgopmartope 10/0,4 kB?
AP = Pyoy = Pr

AP = Pyoy I 1= Byon

AP = Py + PsKsyr

+APT = Py +PK3K3AF2



Ykaxure yc/10BHOe rpaduueckoe u3odpaxenue tpexgasHoro trpancopmaropa.
FaoNE RE--=trcrs

A
b
B

+I

ITo kakou (popmyJie BBIUMC/IAETCA HOMUHA/TBHBIN TOK Tpex(da3Horo
Tpancgopmaropa?

S
I HOM — UHOM
HOM
I _ S HOM
HOM —
+ \/g UHOM
I _ UHOM
HOM — \/g 7
T
L, = \/fm
HOM
3 R,

Yro Takoe k03¢ Punuent Tpancopmaiuu cuioBoro Tpancopmaropa?

KT — UI(DA3
U2(DA3
KT — UIJT
+ U2/7
kM
W,
K -5
S2

ITepexouarensb «aHIang» ycraHaB/IMBaKwT Ha TpaHcdopmartope 10/0,4kB gis:
+ W3MEHeHHMs UYKC/la BUTKOB 0OMOTKH BBICOKOTO HaIPsSDKEHMSI

W3MEeHEeHUsI UKC/la BUTKOB 0OMOTKY HU3KOTO HaTPSDKEHUS]
pasMelleHHs] TepMOMeTpa
yno6cTBa 06CTyKUBaHUS

ITouemy nepekouaTe/nb «annang» B rpancdopmaropax 10/ 0,4 kB Ha3bIBaOT
nepek/ouaTe/nb 0e3 Bo30yxaenus (II6B)?

TIepeK/IIoUaeT YHC/I0 BUTKOB TIPU HEOOJTBIIIOM TOKe Harpy3KH

riepeK/IrouaeT YMC/I0 BUTKOB MPU TOKE XOJIOCTOTO X0/a

+IepeK/IrouaeT YMC/I0 BUTKOB MIPU OTCYTCTBUM HallpsyKeHHUs

TIJTaBHO U3MEHSIeT UYKC/I0 BUTKOB 0OMOTOK



CkoyibK0 K03¢duiueHToB TpaHchopManu MOXKHO NMOIyUYMTh Ha TpaHcdopmarope
(6-10)/0,4 xB npu nomouu I[I6B?

0/IvH

+TISTh

yeTbipe

BOCEMb

Bbak TpancdopmaTopa 3a3emsror (6-10)/0,4 kB gis:

CTeKaHHWsl CTaTUYeCKOro 3/IeKTpUUecTBa

VICK/IFOUeHHsI repeMelleHust

OTKJTFOUEHUST KOPOTKUX 3aMbIKaHUM

+ 6e30I1acCHOT0 MPUKOCHOBEHUS B C/Tydae TTOBPeXKAeHHS U30JISI[UH OTHOCUTETHHO
KopItyca

Ha Tpancdopmatopax (10-6)/0,4 kB BropuuHasi 00MOTKA 3a3eM/IAETCS JJIA:
YCKOPEHUsI OTK/IFOUeHUsI MeXX1y(ha3HbIX KOPOTKUX 3aMbIKaHUM

CTeKaHUsI CTaTUYeCKUX 3apsiZioB C 0OMOTKH

+ CHWDKeHUs HaTIpsDKeHUs] IPUKOCHOBEHUSI TIPU TTOBPEX/IeHUU U30JIALIUA MeXTy
oOMOTKaMu

MUTaHUs TTOTpeOuTe el py 0OphIBe HYJ/IEBOTO TIPOBO/IA

Kakoii KII/l y coBpeMeHHOT0 C/I0BOro TpaHcdopmaropa?
78%

+98%

90%

100%

IToTepu x0/10CTOr0 X0/Aa TPaHc(opMaTopa onpe/ie/IoT AJIs:
+BbIYUC/IEHHSI TTIOTEPb SHEPTUU B TpaHCopMaTope

BbIOOpa KOMMYTUPYIOIIIEro pa3beAUHUTE/IS

pacueTa CUCTeMbI OXJIaXKJeHUsI

oripeZiesieHUst Harpy3Kyd B HOUHOE BpeMsi

IToTepu KOPOTKOTr0 3aMbIKaHHSA ONPeAe/sIIOT JJ/If:
pacueTa CUCTeMbI OXJIaXKeHUsI

oripeiesieHHsI Harpy3ku B pabouee BpeMsi

BbIOOpA CUCTEMBI OXJTaKeHUS

+pacuyeTa akTUBHOT'O COTIPOTUBJ/IEHUS TpaHCPopMaTopa

Toxku TpaHcopmaTopoB MoIHOCTHIO 0 630 KBA B cetn 10 KB Ha X0/10CTOM XOAY
KOMMYTHPYHOT anmnapaTraMu:

+pa3beJUHUTEISIMA

BBIKJIFOYATe/ISIMU Harpy3KH

BaKyyMHBIMU BBIKJIFOUYaTEISIMA

ripegoxpanuresissmMu Ha 10 kB



Tpancdopmatop (10-6)/0,4 kB ot K3 BHyTpH 0aKa 3aI0MIIAIOT:
aBToMaTaMu Ha cTopoHe 0,4 kB

OrpaHUUUTe/ISIMU NlepeHanpsbkeHrul Ha ctopoHe 10 kB
+rpefoxpaHuTesisMU Ha cTtopoHe 10 kB

pa3beuHUTeIIMUA Ha cTopoHe 10 kB

Tpauncdopmaropsi (10-6)/0,4 kB ot BHemtHux K3 (Ha nunusx 0,4 kB) 3amumnianoT:
+aBTomaramu Ha ctopoHe 0,4 kB

OrpaHUYUTe/ISIMA NiepeHanpsbkeHn Ha ctopoHe 0,4 kB

ripefjoxpaHuTe/isiMu Ha ctopoHe 10 kB

pa3beguHUTesiMu CTopoHe 0,4 kB

I'a3oBbIe pejie yCTAaHAB/IUBAIOT [IJISA:

BU/IMMOTO KOHTPOJIS YPOBHSI Mac/ia

+ CUrHa/IM3alMK ra3o00pa3oBaHus BHYTpU Oaka TpaHchopMaTopa
OTK/TFOUeHUs TpaHC(hopMaTopa MpH BHEIITHUX KOPOTKUX 3aMbIKaHUSIX
orbopa rmpob Mac/a 13 TpaHchopmaTopa

BbICOKOBO/IBTHBIN NpeA0XpaHUTe/Ib A1s Tpancopmatopa (10-6)/0,4 KB
BBIOHPAIOT:

+110 ABYKPAaTHOMY HOMMHA/ILHOMY TOKY Ha cTopoHe 10 kB

0 IBYKPaTHOMY HOMUHA/IbHOMY TOKY Ha cTopoHe 0,4 kB

110 HecpabaThIBaHUIO P HOMHUHATBHOM TOKe TpaHChopMaTopa

TyTeM OTCTPOUKHU OT BCeX aBTOMAaTOB Ha cTtopoHe 0,4 kB

HcnpaBHOCTHh BbICOKOBO/IBTHBIX MPe/l0XPaHUTe/1el MPOBEePIOT:
B 1a00paTOPHH TIOK/TIOUeHHeM K UCTOUHUKY 10 KB

BKJIFOUeHHeM TpaHchopmaTopa ¥ M3MepeHreM (pa3HbIX HarpshKeHUH
+TecTepom

BHEILIIHUM OCMOTPOM

da3upoBKa TpaHcopmMaTopoB — 3T0:

CpaBHeHUe YPOBHel HalpsbKeHUs IBYX TPaHC(OpMaTopoB

TIpOBepKa COeMHEeHUs1 Hy/IeBbIX TPOBOJHUKOB [IBYX TpaHC(OPMaTOpPOB
+TIpOBepKa OTCYTCTBUS HaTIPsDKEHUsT MeXX/y OAHOMMeHHbIMU (hazamMu
TIpoBepKa Hamnuusi (ha3HbIX HaTPsKeHUM

TpancdopmaTop oT HaberarIKX BOJTH NepeHanpsHKeHNH 3aHIaloT:
TpyOUaThIMU pa3psiiHUKAMU

VICKPOBBIMU MIPOMEXKyTKaMH

+OrpaHUYUTEJISIMU TTepeHan psHKeHU

BbICOKOOMHBIMH TIpeI0XPaHUTE/ISIMU
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B 3aKpbITHIX CyXHX MOMeIeHUsAX MpeAnoYTUTe/IbHO YCTaHAB/IMBaTh
TpaHcdopMaTophbI:

Mac/isiHble, C paijuaTopamMu

repMeTUYHbIe MacC/isiHbIe

Mac/IsiHbIe, C CHMMeTPUPYoIeld 00MOTKOM

+Cyxue C IUTOU U30JIsILuen

Pacmmpureu Ha TpaHcdopMaTopax yCTaHAB/IUBAIOT JJIS:

+ KOMIIeHcalliy TeMriepaTypHbIX 00heMOB Macjia B bake
KOHTPOJ/ISI TeMIiepaTypbl Mac/a

CMelleHHs LeHTpa TsHKeCTH TpaHcopmaropa

orbopa rmpob macsa

B ceTsx aBTOMaTHYeCKHe BbIK/IH0UATE/IH YCTAdHaAB/INBAKOT JIA:
AUCTAHIIMOHHOT'O YIIDpABJ/IEHUSA Hany3KOﬁ

OrpaHnydeHrd TOKOB KOPOTKHUX 3aMbIKaHUHN

+KOMMYTaL[I/II/I TOKOB HAI'PDY3KH U KOPDOTKUX 3aMbIKaHUM
YIIpaB/1€eHUA HADY>KHBIM OCBEIlI€HUEM

JJIeKTPOMarHUTHBIN pacuenuTe/b JeUCTBYeT M0 NPUHLUILY:

TIpU CHSITUU KPBILLIKA aBTOMATa JJelCTByeT Ha CepAeYHUK

+TIpY TIPOTEKaHWH OOMBIINX TOKOB CEP/I€UHUK BTSITHBAETCS B KAaTYIIIKY
paclLenuyTesTb MPY U3TMOaHUK Ha)KUMaeT Ha Cep/IeuHUK

cpabaThiBaeT OT 3/IeKTPOJUHAMUYECKUX YCUTAN

Bpems oTK/II0UeHUA aBTOMATA 3/IEKTPOMArHUTHBIM pacijenuTesiem:
HEeCKOJIbKO CeKYH/

+0,02-0,04 c

1c

3aBUCHUT OT Harpy3Ku

Tok cpabaTbIBaHUs Y/IEKTPOMArHUTHOTO PaciennuTe /s 3aBUCUT OT:
CeueHMs TPOBO/IA PACLIETTUTE IS

HOMHHAJ/ILHOT'O TOKA KOHTAKTOB aBTOMaTa

TOKa TIOTpeOuTe IS

+ MpOoW3BeIeHHsI UMC/la BUTKOB Ha TOK

TenioBo¥ pacuenuTe/ib JeUCTBYeT M0 NPUHLUAMY:

V3MeHeHUsI TI0JIOKeHUsI CepJileYHMKa B KaTYILKe Py MTPOTeKaHUM TOKa
+U3rubaHusi OMMeTa/VTHUeCKOM TIaCTHUHEI

yAJIMHeHHs1 OAHOPO/IHOM TIaCTUHBI TIPU HarpeBe

HarpeBa KOHTaKTHOUW CUCTeMbI

XapakKkTepUCTHKA TeM/I0BOro pacuenure/isi UMeeT BU/:
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TIPSIMOJIMHEMHAs: 3aBUCUMOCTD OT IIPOTEKAIOI[ero TOKa
CTYIIeHYaThbIi BUJ,

obOpaTHO3aBHCHUMasI OT JTF000r0 TOKa IOTpeouTe/st
+o0OpaTHO3aBUCHMas OT TOKA, MPEeBLIILIAOINH HOMUHAILHBIN TOK

Paciienurens B aBTOMaTHUeCKOM BBIK/IIOUaTe/ie BO3/IeMCTBYyeT Ha:
HeIocpe/iICTBEHHO Ha KOHTAKTHYI0 CUCTEMY

+ cucTemMy CBOOOJHOTO pacLieryieHUst

3/IeKTPOMarHUTHBIN pacLienuTe/b

OTK/TIOUAIOLI Y0 TIPY>KUHY

Tok cpabaThIBaHUS TEINJIOBOTO PaceNUTeIsi OTCTPAUuBAETCS OT:
TOKa ofHOo(a3Horo K3

TOKa MUHUMAa/IbHOM Harpy3Ku

MyCKOBOT'O TOKa JIBUTaTeJis

+ MaKCHUMasbHOTO pabouero Toka JUHUU

CKo/IbKO yPOBHEH MoTpeduTe/ied MO)KHO BbIIe/IMTh Ha MPOMBIITeHHBIX
npeAnpuATUaX?

JiBa

+yeTeIpe

11eCThb

BOCEMb

B/10KHUpOBKa MeX/y pa3beJUHUTE/IAMH U 3a3eM/IAION[UMH HO)KaMH Hy)KHa:
+9T00ObI OTK/TIOUNTE Pa3beUHUTETh, a 3aTeM OTepHUPOBaTh 3a3eMJISIOIUMU HOYKaMH
YTOOBI BK/TIOUNTH Pa3beUHUTE/Tb, a 3aTeM OTlepHpPOBaTh 3a3eMJISIOIMMU HOYKaMH
JI7Is1 PEMOHTA 3a3eMJISIFOLIUX HOXKel

JI71s1 peMOHTa pa3beuHUTe e

JIJisl yero onepupPyIOT 3a3eM/ISIIOIMM HO)KOM B HYJ/IeBO# Touke 00MoTKH 110 KB?
BKJTIOUAIOT TIPY TIPUO/IVPKeHUH TPO3bI

Ha BCex TpaHC(opMaTopax 3a3eMJISIFOINI HOXK BK/IFOUeH

+ J71s1 CHKeHUsI ToKa 0/IHO(a3HOr0 KOPOTKOTO 3aMbiKaHus B ceTy 110 kB
BKJIFOUAIOT MPU BHITIOJIHEHUU PEMOHTOB TpaHC(opmaTopa

Ilapa/ute/IbHO 3a3eMJISIOIIEMY HOXKY B HYJ/IeBO# Touke 00MoTKH 110 kB BK/IIOUaoT
OrpaHUYHTE/Ih HANPSDKeHUsI, UTOOBI:

COeJMHUTDH HYJIeBYIO TOUKY C 3a3eM/ieHHeM uepe3 O0Jbllioe COMPOTUB/IeHHEe

+3alUTUTh HYJIEBYIO TOUKY OT IepeHanpsyKeHWH NPy Pa30MKHYTOM 3a3eMJISIFOLLEM HOXe
obecreunTs pe3epB IMPU BbIXO/je OCHOBHOT'O OTPaHUYUTE/Is HalpsHKeHUs]

BCe BbIBOAbI 00MOTKH 110 KB OB/ COeAMHEHBI C OTPaHUUXTEISIMUA HaTlPSKeHUN

YeM BK/IIOUAKOT U OTK/IIOUAIOT TPaHcgopmaTop co ctopoHsbl 110 KB?
pasbegunuteseM 110 kB
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ABYMsI 110CJ1Ie10BaTe/IbHO BK/IIOUEHHBIMU pPa3beJUHUTEISIMU 110 kB
+3/1era30BbIM BLIK/IFOUATe/IeM
OTaeuTesIeM

BbykBa T B 0603Hauenun Tpancopmaropa TMH-4000/110 o603Hauvaer:
+Tpex(a3HbIi

TPeX0OMOTOUHBIM

TPaHCIIOPTUPYEMbIH

TUPUCTOPHOE peryJrpoBaHUe HaTpsKeHUs

HomMunabHbIH TOK 00M0TKH 110 KB y Tpancdopmaropa TMH-4000/110:
20 A

+30 A

35 A

40 A

Otinune aBToTpaHcopmaropa ot Tpanchopmaropa B:
rabapuTax

cUCTeMaXxX OXJIaXK/IeHUs

+ criocobe Tepeiaur SHEPrun

YCJIOBUSIX MOHTaXKa

OHeprus u3 NepBUYHOI 00MOTKH BO BTOPHUYHYIO B aBTOTPaHc(opmarTope
nepe/jaeTcs MmyTemM:

MarHUTHBIM

3JIeKTPUUYECKUM

+U 371eKTPUYECKUM, U MarHUTHBIM

BO3/lyIIIHBIM

Ha 6ake TpaHcopMaTopa yCTaHaB/IMBAIOT Ce/IMKare/eBblil GUIbBTP JJIsi:
OUYKMCTKU Macjia OT MeXaHUUeCKUX TIpUMecei

OXJIAXKIeHHST Macia

yBeMueHs: 00bemMa Macjia

+ OUKMCTKH Macjia OT BJIaTU

AKTHBHOe CONPOTHB/IeHUe TpaHCcopMaTopa 3aBUCHUT OT:
Be/TMUMHBI aKTUBHOMW Harpy3Ky Ha BTOPUUHOM 0OMOTKe

+ ceueHHs TIPOBO/IOB YKCJ/Ia BUTKOB M MaTeprasia 00MOTOK
Be/TMUKHBI ITO/IBe/IEHHOTO HaMpshKeHUsl K TTepBUYHON 0OMOTKe
BeJIMYUHBI MAarHUTHOTO MIOTOKA MPU Harpy3ke

dopmyia /i onpepeneHus Ko3((pueHTa MOLHOCTH X0/10CTOr0 X0/Aa
TpaHcopmaTopa no NacnopTHHIM AAHHBIM:
U@AS’

COSQPyy = 7
XX
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U/ZI/IH

COSPyy ==
XX

AP,y
COS =
Dxx \EIXX

COSQP,y = Al
.. - S
=+ ﬁ ]XXUHOM

B TpaHcdopMaTope Hepery/iupyemMyo A00aBKy HanpsDKeHHS MO/TyYar0T:
M3MeHeHVeM TI0JI0KeHHsI TiepeK/TrouaTesist «aHLarng»

T0/[BeJIeHreM K TpaHC(hOPMaTOpPy TMOBBIIIIEHHOTO HAIIPSHKEHHS
+yBe/IMUeHreM UKC/la BUTKOB BTOPUYHON 0OMOTKH

yMeHbIIIeHHeM UHC/ia BUTKOB IT€PBUYHON 0OMOTKH

TToTepu aKTMBHOM HEPruv B MarHUTOMPOBO/E TpaHCc(opMaTopa 3a roj
BBIUMC/IAITCA 110 (popmyite:

n AW ZAPXXtmﬂ

AW, :APK3tr0a

AW :APXXK3AFT

AWK}’ :\/51 XXUHOM

IloTepu aKTHMBHO# 3HepPruM B 00MOTKax TpaHcdopmarTopa 3a ro/ BBIYUC/ISIOTCS 110

dopmyne:
AWy =APst roq

AWKS :APXXtrozz

2
+AWK3 =APLK,, T
AWXX :\/gl HOMUHOMK3AF

AKTHBHOE CONPOTHUB/IeHHEe TPaHC(opMaTopa Mo NaCHOPTHBIM JaHHBIM MOKHO
BbIUHC/IUTH 10 opmyiie:

R — UHOM
T
\/51 HOM
2
RT =AP K3 UHOM
HOM
U 2
RT =AP K3 HOMz

+ HOM
RT :'\/ZT2 _XT2

NHAYKTHBHOE CONMPOTHUB/IeHHe TPaHC(opMaTopa Mo MacMOPTHHIM JAHHBIM MO)XHO
BBIUMC/INTH 110 (hopmy.ie:
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X, = ug % Uyoy
100 S,0u
2

XT :APIG UHOMz
S riom

ITo/1HOe conpoTHB/IeHHEe TPaHCc(opMaTopa Mo NacnoPTHLIM AAHHBIM MOXXHO
BBIUMC/INTH 110 (popmy.ie:
ZT — \/IZHOM
3 IHOM
_ug% Usou
b 100 Sy

2
Z; :APK3 UHOM

SH oM

Z,=X.>-R>

MakcumanbHbil TOK K3 3a TpaHcopMaTopoM MOXXKHO BBIYMCINTH 10 (popmy.ie:

2

[, = Uion
ZT
1,9 = U siom
+ V32,
]1{3(3) — UHOM
27,
;O _3 Uiz
K3 -
ZT

Toku xosocToro xojga tpaHcopmaropoB MomHocTbI0 0 400 KBA B cetn 10 kB
KOMMYTHUPYHOT anmnapaTramu:

+pa3beJUHUTETSIMU

BBIKJ/TFOUATe/IIMUA Harpy3Ku

BaKyyMHBIMU BBIK/TFOUATe/ISIMU

rpegoxpanurensiMi Ha 10 kB

CoBpeMeHHbIN BePTUKA/IbHBIN /IeKTPOJ, 3a3eMJ/INTe/Is BbINO/THAETCA U3:
13 KaTaHOM TIPOBOJIOKM iMaMeTpoM 6 MM

13 TIPYTKOBOU CTanu AuaMeTpom 10 mm

13 YTOJIKOBOM CTau

+13 TIPYTKOBOM CTa/id JriameTpoM 16 MM
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3a3emuisioniee yCTPOUCTBO — 3TO:

+COBOKYITHOCTb 3a3eM/IUTe/IS1 U 3a3eMJISIIOLUX TPOBOJHUKOB
KOHCTPYKLUS M3 BePTUKA/IbHBIX ¥ TOPU30HTAIbHBIX 3/IEKTPOZ0B
BCe, YTO PaCIiOJIO’KeHO B 3eMJie B 30He IO/ CTaHLIUU

CITyCK OT TPaBePChI OIMOPkI 10 3eM/IU

3aHy/ieHHe BBINO/IHAETCS AJIs:

COeIMHEHUsI KOPITyCa 3/IeKTPONIPUEMHHUKA C 3eMJjier

+cpabaThIBaHMs 3al[UTh] IMHAU TIPYU 3aMbIKaHWUH (ha3bl Ha KOPITYC
CHW>KEeHUs HalpsKeHUsl PUKOCHOBEHUSI TPY 3aMbIKaHUM (pa3bl Ha KOPITYC
Coe/IMHEHUsI KOpITyca 3/IeKTPONPUeMHUKA C HYJIeBOM TOUKOW UCTOYHUKA

HanpsokeHus B MecTe coejuHeHUA (pa3bl C KOPIYCOM 3/1eKTPONpPHeMHMKa (mpH
ogHoda3znom K3) usmensarwrca:

BCe (pa3Hble HaMpsKeHUsI CHKAIOTCS

JIBa HarpsDKeHUs1 CHUXKAKOTCS, a OIHO yBe/TMUMBaeTCs

+0/1HO (ha3HOe HarpshDKeHHe CHUXKAeTCs, a /IBa IPYTHMX BO3PaCTatoT

NUHeMHbIe HarpshKeHUs1 He U3MeHSIFOTCS

Opanodasnbie K3 B cetu 380 B Boiunc/isiioTcs mo gpopmyiie:
Uy

7 )
ZHET+ ’

7O =
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Tab6smna 3 — Kpurepuu onjeHKH chopMHPOBAaHHOCTH KOMIIETEHI[UH

Kop n KpuTepuu orjeHrBaHus1 cQOPMUPOBAHHOCTH KOMTIETEHLIUU
HavMeHOBaHue (4acT KOMIETeHLUM)
WH/IMKaTopa Ha 6a30BOM ypOBHe Ha MOBBIIIIEHHOM YDPOBHE
[OCTHKEeHUs COOTBETCTBYET OL|eHKe COOTBETCTBYeT COOTBETCTBYET OL|eHKe
KOMITeTeHIIUN «YZIOBJIETBOPUTE/TEHO OLIeHKe «XOpOIIIO» «OTJTUYHO»
(vactu 50-64% ot 65-85% ot 86-100% ot
KOMII€TEHLIH) MaKCHUMaJTbHOTO Oasia MaKCUMa/IbHOI'0 MaKCHUMaJTbHOTO Oasia
Gania
N -1nkoc-1 Crygpent nemoHcTpupyetr | CTyzeHT nokassiBaeT | CTy/leHT [OKa3bIBaeT
Ocy1iecTBrsieT 3HaHMe OCHOBHBIX 3HaHUe W TIOHUMaHWe | ryOOKOe 3HaHWE U
MOHHUTOPUHT CBeJIeHUH O CTPYKTYpPe U | CTPYKTYPBI U MOHMMaHWe CTPYKTYPhI U
TeXHUYECKOr0 rapamMeTpax CUCTeM rapamMeTpoB CUCTEM rapamMeTpoB CUCTEM
COCTOSTHUSI 3JIEKTPOCHA0XKeHUS, 3JIEKTPOCHA0XKeHUS, 3JIEKTPOCHA0XKeHUsl, C
obopyzoBaHus YCBOMJ/I OCHOBHBIE XOPOLIO YCBOW/ BBICOKOM CTETEeHbI0
MOACTaHLUMN TPUHLIMIIBI pPacueTa TPUHLIUIIBI pPacueTa CaMOCTOSITe/IbBHOCTH
3JIEKTPUUECKUX | SJIEKTPUUYECKUX Harpy30K | 3JIeKTPUUECKUX BbI/Ie/ISIeT IJIaBHbIe
ceTen 3JIEKTPOTNIPUEMHHUKOB, Harpy3ok T0JI0’KeHUsI B 06/1acTH
noTpeOuTesNeH, 3JIEKTPONIPUEMHHUKOB, | CTPYKTYPbI U TTapaMeTpOB
5JIEMEHTOB U y3/10B riotpebuTeel, CHUCTEM 3J1eKTPOCHAOKEeHHSI

Harpy3Ky CUCTeM
3JIEKTPOCHAOXKeHUS,
VMeeT He3HaunTe IbHbIe
ripobesibl B yCBOEHUH
Marepuasna, He
TIPeNSITCTBYIOLIE
JaNbHeNIemMy
oOyuenuto. CTyIeHT Ha
6a30BOM ypOBHe
CriocobeH OCYIIeCTBIISTh
MOHUTOPHHT
TEXHUUECKOTO COCTOSTHUS
obopyzoBaHust
MOACTaHLUMN
3JIEKTPUUECKUX CeTen

57IEMEHTOB U Y3/10B
Harpy3Kd CUCTeM
3JIEKTPOCHA0XKeHUS,
cBoOO/IHO oriepupyeT
TepMHUHAaMH, CTrI0cobeH
C He3HAUUTeTbHbIMU
ormrmbkamMu 0000611aTh
1 000CHOBBIBATh
TIPUHSATBIE PeIIeHUS.
CrygeHT criocobeH
OCYILIeCTBJIATh
MOHHUTOPHHT
TeXHUUECKOTO
COCTOSTHUSI
obopyzoBaHust
MOACTaHLUHN
5JIEKTPUUECKUX CeTen

u criocobeH JaTh KpaTKyIo
XapaKTePUCTUKY OCHOBHBIM
U/iesiM TeOpPeTUIeCKoro
MaTepuasa JUCLUTUIAHBI,
criocobeH 6e301MO0YHO
0000111aTh ¥ IPUBOJUTD
JIOKa3aTebCTBA TIPHUHSTHIX
pelteHuid, CBOOOJHO
orepupyeT TePMUHAMU U
noHATUAMU. CTyZeHT C
BBICOKOM CTETEeHbI0
CaMOCTOSTETEHOCTH
CrocobeH OCyIeCTB/ISTh
MOHUTODPHHT TEXHUYECKOTO
COCTOsIHUSI 000PY/I0BaHUSs
TIOJCTAaHLIUM 37IeKTPUUYECKHX
ceTen

Mopayns 2. Harpy3ouHasa cnocoOHOCTH M BBIOOP

3/IeKTP0000PY/A0BAHUS

Bonpocbl 0151 cobecedosaHusi:

e

HO>KaMU'?

IHapaMeTpoOB OCHOBHOI'O

Kakuie 3/1eMeHTbI CO/IeP)KUT OBITOBOM aBTOMATHUeCKUM BBIK/IFOUATe b ?

OT yero 3aBUCHT TOK CpabaTbIBaHUsI 37IEKTPOMArHUTHOTO PaCLeTIUTeIs ?

[To KakOMy NpPUHLIMITY Z€MCTBYeT TEIJIOBOM pacCLieluTeIb?

Ha 4to BO37elCTBYeT TeryoBOM pacLielUuTe/lb B aBTOMaTUYeCKOM BBIK/ItOUaTese?
[nsi yero Hy)kKHa OJIOKMDOBKA MeXy pa3beJAUHUTENSIMH U 3a3eMJISIOLINMU

6. 17151 4ero onepupyroT 3a3eMJISIONMM HOXKOM B Hy/IeBOM Touke 06MoTku 110 kB?
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7. Jlnisi gero rapasijie/ibHO 3a3eMJISIOITIIeMY HOXKY B HyJsieBoi Touke o6moTky 110 kB
BKJ/TFOUAIOT OrPaHUYMUTE b HallPSKEeHUS ?

8. Uro obo3HauaeT b6ykBa T B 0603HaueHnu Tpanchopmaropa TMH-4000/1107?

9. Kakoii HoMHHa/IbHBINA TOK 00MOTKH 110 KB y TpaHcdhopmaropa TMH-4000/1107?
10. B yem oTinuve aBTOTpaHC(oOpMaTOpa OT TpaHC(opmarTopa?

11. [nst uero Ha 6ake TpaHCopMaTOpa YCTaHABIUBAIOT Ce/TUKAre/ieBbIi GUIbTP?

TectupoBanue (TCk, TCn)

Bbibepume 00uH npasuabHblll 6ApUaHmM omeema
JByx¢a3ubie K3 BoruucasoTcs no gopmyiie:

J® = Uas
ZHET + ZT
@ :U_ﬂ
V32,
& :U_ﬂ
Z(D
18 zﬁ
+ 27,

Kak n3meHa0TCA HaIllIpAXKEHHUA B MeCTe IMMOBPEXXAeHUA IIPHU [[BYX(ba3HOM K3?
+0HO JMHEeNHoe HalrpsokKeHre paBHO HYJIRO, d Ba APDYIrHe CHM)KAlOTCA

(baBHI)Ie HalTpsA>Xe€HHUA HE U3MEHA0TCA

JIMHeUHbIe HallpA>X€HHWSA HE U3MEHAOTCA

ABd JTMHeNHBIX HallpsA>X€HKS paBHBI HYJ/IKO, 4 TPEThE HE U3MEHAETCA

Tpexda3nbie K3 3a aBTOMaTaMu BHIYMCASIOTCS AJIA:
MPOBepPKH UyBCTBUTE/IbHOCTHA aBTOMAaTOB K ToKaM K3
+IIPOBEPKH aBTOMATOB Ha OTKJ/TIOUAIOIYIO CITOCOOHOCTh
TIPOBEPKU BO3/YIIHBIX JTMHUN Ha CX/IeCThIBaHUE MIPOBO/IOB
TIPOBEPKH TPUT'OAHOCTU 3/IEKTPOMArHUTHBIX paclienuTesiei

KopoTtKue 3ambikanusa Ha iuHusAX 380 B orkirouarorcs:
MarHATHBIMU IMyCKaTe/IsIMUA C TEIJIOBBIMU pacCLieUTeIsIMA
+aBTOMAaTUYeCKMMHU BBIK/TFOUATE/ISIMU

pPyOUIBHUKaMH

pa3beJUHUTEISIMU

Kak cCHU3UTh HamnpspkeHHe MPUKOCHOBeHUs npu oAHoda3Hom K3?
YBEeJIMUUTD ceueHure (ha3HbIX POBO/IOB

CHU3UTD HarpsKeHue MUTAIOIero HarpspKeHUst

YMEHBIIUTh MOL[HOCTh MUTAOIero TpaHchopMaropa

+yCTaHOBUTH MIOBTOPHOE 3a3eMJieHre
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JInsi napa/uiesibHOM padoThl TpaHCHOPMaTOPOB HEOOXOAMMO BBHINO/THUTD
TpeboBaHMsI:

PaBEHCTBO HalpshKeHUM KOPOTKOTO 3aMbIKaHUS

PaBeHCTBO TPYIIIT COeIMHEHU 0OMOTOK

paBeHCTBO KO3 PHIIMeHTOB TpaHChOopMaliu

+Heo0X0IMMO BBITIOJTHUTH BCe MepeurcieHHble TpeOoBaHus

Yron Mexay BeKTOpaMH TOKa M (pa3HOro HampsDKeHUsl y MOTPeOuTe/ I MOIHOCTHI0
P=10 kBT u cos ¢=0,9 moxxHo HaiiTu no opmy.ie:

+¢@ = arcos (0,9)

¢ =P/0,9

¢ = arsin (0,9)

@ =+/1—cos g’

MoLIHOCTD, Bbifie/isieMYI0 B IPOBOJAHUKE COMPOTHUB/IeHHeM R npu nporeKaHuun
TOKa, MO)XHO HaWTH Mo popmy.ie:

+P=RI2
S=UR
Q=RI

po VR'I

KOHAEHC&TOPHBIE 6aTapen MNapa/vieJIibHO HArpy3ke yCTdHAB/IMBAKOTCA J/is:
YBeJIMUEHUA PEAKTUBHOI'O TOKA

+ CHIWKeHMUS II0TePb HAIIPSDKeHWS U SHEPTUU B CETHU

CHWKEeHUA HOTp@6J’IH€MOﬁ aKTUBHOM MOIIHOCTH

CHIDKEHHA HAIIpsDKeHHA Ha HAaI'PY3Ke

Ec/1u KoH/jeHCcaTopbI COeJMHUTh B TPEyro/IbHUK BMeCTO 3Be3/ibl, TO peaKTUBHasA
MOILHOCTH KOH/IEHCAaTOPOB YBe/JITUUMTCS B:

1,73 pasa

2 pasa

3 pasa

4 pasza

Mo1HoCTh, He00X0 MMas /I/IA KOMIIEHCAllMH PeaKTUBHOW Harpy3Ku BbIYUC/ISIETCS
no opmyne:
Ok :\/EU Lok

2 2

QK = SHAF _PHAF
+ O« =P (€ Py — 18 Orppg)

2 2

QK :XHAF IHAF _IAKT
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B3aumHoe pacmno/io)keHre BeKTOPOB HalpPsHKeHUN U TOKOB NpH Tpexda3Hou
€MKOCTHOU Harpy3Ke 0TPa)keHO Ha BeKTOPHOU JUarpamMme:
U U

™ o>

+I

PeakTHBHasi MOIIIHOCTh, MOTPed/IsieMasi ;BUraTe/1eM, PH MOJK/TI0UeHUH Ha ero
3aXKUMBbI Tpex(a3Hoi DaTaper KOHAEHCAaTOPOB U3MEHAETCS:

peakTUBHast MOLLHOCTb CHIKAeTCst

+peakTUBHAas MOLLIHOCTb He U3MEHSIeTCS

peakTHBHasi MOII[HOCTh YBe/IMUMBaeTCs

peakTUBHAsi MOIITHOCTh OyZieT paBHa HYJTIO

PeakTHBHasi MOIIHOCTH 0aTapeu KOH/€HCATOPOB NPH 00pbIBe NMUTAoMel (a3bl
U3MEHMTCS:

+He U3MEHUTCS

YMEHBLLIWTCA B [IBa pasa

yMeHbLIUTCA B 1,73 pasa

yMeHbLIUTCA B 1,5 pasa

CHHXPOHHBIA KOMITIEHCATOP — 3TO:
ACMHXPOHHBIN JIBUTATe/Th Ha XOJIOCTOM XOAY
+CUHXPOHHBIN [[BUTATe/b Ha X0JIOCTOM XOZY
CHHXPOHHBIW JIBUTaTe/Ib C HarPYy3KOU

0JI0K HeCKOJTbKUX KOHZEHCATOPHBIX OaTapei

B anekTpuueckux cetsx cBbiie 1000 B He Mcno/1b3yHOTCS KOMMYTaLAOHHbIE
anmnaparsi:

pa3beuHUTEeN

BaKyyMHbI€ BBIK/IFOUaTe/N

BBIKJ/TFOUATe/ I Harpys3Ku

+IpelOXpaHUTe n

B cerax YCTaHAB/INBAKOT TOKOOI'DdHHYHWBAOIIIHE PEeAKTOPBI /I
OrpaHrY4eHrd TOKd HAI'PY3KH

CHIDKEHHA HAIIpsDKeHHA Ha Hal'PpY3Ke

YBe/IMUeHUA HAIIpAKEHKSA Hd HAaI'DY3Ke

+0rpaHUuYeHUst TOKOB M@)K,Z[yq)aBHI)IX KOPOTKHUX 3aMbIKaHUM
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TToc/ie MOIHBIX TPAHC(OPMATOPOB YCTAaHAB/IUBAIOT CABOEHHbBIE PEaKTOPhI AJIA:
00JIbIIIero OrpaHUUYEHUs] TOKOB KOPOTKUX 3aMbIKaHUH

OrpaHUYEHUS HATIPSDKEHUSI

+TIMTaHUs OT OAHOro TpaHchopMaTopa aBe cekiuu 10 kB

yaob6cTBa 06CTy)KUBaHUS

M3roraBiuBaoT TpaHcopMaTopshl € paciiernyieHHOH 00MOTKO# //1s:
+TIUTaHUs1 OT OffHOTO TpaHchopmaTopa ABe cekiyu 10 kB

TTUTaHUSI pa3HOY/aJIeHHbIX OT TpaHCc(opmaTopa rmoTpedbuTesneit
TIOIK/TFOUeHUsT TpaHChopMaTopa COOCTBEHHBIX HYX/ K OZHON 00MOTKe
TIOIK/TFOUeHUSI K OHOM 0OMOTKe KOH/IeHCaTOpHOU OaTapeun

Ha 110 xB cuuTarnTCA NepcrneKTUBHBIMY BBIK/IIOUATe/IU:
MajiorabapuTHbIe Mac/IsTHbIe

+3/1era3oBble

BO3/yLLIHbIE

3/1eKTPOMarH1THbIe

JlaB/ieHue 3/1era3a B Kamepax Bbik/rouaress 110 kB onpejensitor no:
3BYKOBBIM yTeUKaM

orbopaM Tpo0OkI 3/1erasa

+MaHOMeTpY

CKOPOCTH BKJIFOUEHUS

OTkyja Oepercsa nuTaHNe HA MOJOrPeB MPUBO/A BBIK/TIOUATE/IA?
OT aKKyMYJ/IITOPHOI OaTapeu

+0T TpaHcdopmaTopa COOCTBEHHBIX HYX]

OT CITeL[Ma/IbHOT0 HarpeBaTeIbHOTO TpaHChopMaTopa

3a cueT oTOOpA Teria MpH HarpeBe TpaHchopMaTopa

HanpsbkeHHe KOPOTKOro 3aMbIKaHUA TPpaHcdopMaTopa onpeje/sieTcs:
M3MepeHreM HarpshDKeHUsl Ha CTOPOHe MUTAaHUsI B MOMEHT KOPOTKOT'O 3aMbIKaHUs Ha
HU3KOU CTOPOHE

+H3MepeHreM HarpsKeHHWsl CO CTOPOHbI TTMTaHus IPU HOMUHA/IBHOM TOKe TIpU
3aKOpOUEHHOI BTOPUUHOM 0OMOTKe

pacueToM 10 rmapameTpaM 0OMOTKH ¥ MarHUTOIIPOBOZA

T0 MOTepe HaMpsKeHUsl IPU HOMUHA/ILHOM 3arpy3Ke

ConpoTuB/ieHUs JIydeld cxeMbl 3aMellleHUsI aBTOTPaHcpopmaTopa K 0AHOMY
YPOBHIO IPUBO/IATCS Uepes:

Ko3(dduieHT TpaHCpopMaliuu

OTHOIIIEHHEe MOIITHOCTe 00MOTOK

OTHOLIIEHHE TOKOB

+ KBagpaT KosdduipeHTa TpaHCHopMaLun
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JI/Isl CHIDKeHUSA HaNpsDKeHUA MPH COeJUHEHHH 00MOTOK MOHIKAIOIIEero
TpaHcopMaTopa nmo aBToTpaHcGopMaTOPpHOH cxeMe 00MOTKH COeJUHSIIOTCS
TI0C/IeIoBaTeTbHO-COTJIAaCHO
+T10C/1eI0BaTe/IbHO-BCTPEUHO
Tlapa’siie/ibHO-COT/IaCHO
Tlapasuie/lbHO-BCTPEUHO

HanpsokeHue Ha BbIxoje 00MoTku 10 KB aBTOTpaHCcopMaTopa peryupyr:
yCTaHOBKOU peakTopa

+yCTaHOBKOM C/IBOEHHOT'O peakTopa
yCTaHOBKOM BOJIbTO/[06aBOYHOTO TpaHC(HopmaTopa
YCTaHOBKOM IByX00OMOTOUHOTO TpaHChopMarTopa

Tabnuna 4 — Kpurepuu oreHKH ¢chopMHPOBAHHOCTH KOMIETEeHIUH

Kop n Kputepun onjeHrBanusi cpOpMHUPOBaHHOCTH KOMIIETEHL[UN
HavMeHOBaHue (4acT KOMIETEeHLMK)
VHJMKaTopa Ha 6a30BOM ypOBHe Ha MOBBIIEHHOM yYpPOBHE
AOCTHXKEHUS COOTBETCTBYET OLIeHKe COOTBETCTBYeT COOTBETCTBYET OLIeHKe
KOMITeTeHLIUN «y[I0OBJIETBOPUTE/ILHO» OLIeHKe «XOPOIIIO» «OTJIMYHO»
(vactu 50-64% ot 65-85% ot 86-100% ot
KOMII€TEHLIH) MaKCUMaibHOTO Oasa MaKCHMa/IbHOT'O MaKCUMaibHOTO Oasia
Ganna
W I-1nKoc-1 Crygpent semoHcTpupyetr | CrtyzeHT nokasbiBaeT | CTy/leHT [OKas3bIBaeT IJ1y-
OcywecTBisieT | 3HaHWe OCHOBHBIX 3HaHWe U [TOHMMaHKe | OOKoe 3HaHWe Y TTOHUMaHKe
MOHUTOPUHT CBeJIeHWH O Harpy304YHOU | Harpy304YHOU Harpy304YHOM CrIOCOOHOCTH
TEeXHUYECKOTO CIIOCOOHOCTH U BbIOOpE | CITIOCOOHOCTH U Y BbIOOpA MapaMeTpoB
COCTOSIHUS rapamMeTpOB OCHOBHOTO | BbIOOpa rapameTpoB OCHOBHOT'0 37IeKTPO0O0pY-
obopyoBaHuUs 3/1eKTPO0OOPYAOBaHMS, | OCHOBHOTO [I0BaHMsl, C BBICOKOU
MOZICTaHLIM YCBOWJI OCHOBHbBIE 371eKTPO0OOPYZOBaHN | CTETIeHBI0 CaMOCTOSITe Th-
3JIEKTPUYECKUX | TIPUHLIUAIIBLI pacyeTa 51, CBOOO/IHO HOCTU Bbl/le/IsieT IJIaBHble
ceTen Harpy304HOU ornepupyer TI0JIO’KEeHUSI O Harpy304HOH

CIIOCOOHOCTH 1 BBIOODE
TlapamMeTpPOB OCHOBHOTO
371eKTPO0O0pYAOBaHKS,
UMeeT He3HaUUTe/TbHbIe
ripobesibl B yCBOEHUH
Marepuasna, He
TIPENATCTBYIOIINE
JalbHeNIemMy
o0yueHHto.

CrygeHT Ha 6a30BOM
ypOBHe criocobeH
OCYIIeCTBIIATh
MOHHMTOPUHT
TEXHUUECKOTO COCTOSTHUS
obopyzoBaHust
MOACTaHLUMN
3JIEKTPUUECKUX CeTen

TepMHUHAaMH, CrIocobeH
C He3HAUUTeTbHbIMU
ormmbkamMu 0600611aTh
1 000CHOBBIBATh
TIPUHSATBIE PeIIeHUS.
CrygeHT criocobeH
OCYIIeCTB/IATh
MOHHUTOPHUHT
TeXHUUECKOTO
COCTOSIHUS
obopyzoBaHust
MOACTaHLUHN
3JIEKTPUUECKUX CeTen

CrocobHOCTH 1 BBIOOpE
TlapamMeTpPOB OCHOBHOTO
371eKTPO000PYZOBaHUS U
criocobeH jaTh KPaTKyto
XapaKTePUCTUKY OCHOBHBIM
uziesiM TeOPETUUECKOTO
MarepHaa AUCLUTLIIMHBI,
criocobeH 6e301MO0YHO
0000111aTh ¥ IPUBOJUTD
JIOKa3aTe/bCTBa MPUHSTHIX
peltieHnid, CBOOOJHO
OTieprpyeT TEPMUHAMU U
noHATUAMU. CTyZIeHT C
BBICOKOM CTETEeHbI0
CaMOCTOSITe/TbHOCTH
CriocobeH OCYIIeCTBIISTh
MOHHMTOPUHT TEXHUUECKOTO
COCTOsIHUSI 000PY/I0BaHUSs
TIOZICTAHIIUI 37IEKTPUUECKUX
ceTen
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MOAYJIB 3. Tunsl cxeM, IpuMeHdAeMble B CHCTeEMaX BJIEKTPOCHEIG)KEHI/IH
ropojaoB 1 NIpOMbIIIVIEHHBIX HpEAHpI/IHTI/Iﬁ

Bonpocbl 01 cobecedosaHusi:

1. OT uero 3aBUCUT aKTHBHOE COIPOTHB/IeHHe TpaHchopMaTopa?

2. Kak onpenenuts KO3((UIIMEHT MOIL[HOCTHA XOJOCTOr0 XOJa TpaHc(opmaTopa
T10 TaCIOPTHBIM JJaHHBIM?

3. Kak BbIUMC/IUTH aKTHBHOE COMpPOTUB/EHMEe TpaHChopMaTopa IO MacCHOPTHLIM
JIAaHHBIM?

4. Kak BbIYMC/IUTH TIOJIHOE COMPOTHBJIEHWE TpaHchopMaropa MO MNacrOpPTHBIM
JTAaHHBIM?

5. Kak BbIUuHMC/IUTL MakcUMaabHbiM TOK K3 3a TpaHcdhopmaTopom?

6. Kakumu anmapatamMu KOMMYTHUDPYIOT TOKM XOJIOCTOTO XOJa TpaHC(OpPMaTOpPOB
MoItHOCThIO 10 400 KBA B cetn 10 kB?

7. 17151 yero BbINO/IHAETCS 3aHyJjIeHue?

8. Tlo kakou popmyne BeIUUC/ISOTCS ABYyX(a3Hbie K37

9. Kak cHU3UTh Hampsi>KeHre MPUKOCHOBeHUs npu ogHoda3zHom K37?

10. YUeM OTK/IHOUAKOTCSI KOPOTKHE 3aMblKaHUs Ha MHUAX 380 B?

11. Ins yero BeruncsitotTcs TpexdasHeie K3 3a aBTomMatamu?

12. Kak BBIUMC/IUTH MOILLHOCTb, BbIZIE/IIEMYH0 B MPOBOJHUKE COMPOTUBIeHWEM R
TPy MPOTeKaHUU TOKa?

13. [11s1 ueTo ycTaHaBIMBAIOTCS KOH/[eHCATOPHBIe OaTapeu mapasuie/lbHO Harpys3ke?

14. Ec/ii KOHAeHCaTOpbl COeJUHUThL B TPEYTOJIbHUK BMECTO 3Be3/bl, TO BO CKOJIbKO
pa3 yBeJIMUUTCS PeakKTUBHAsA MOLLIHOCTb KOHZ€HCaTOPOB?

15. Kak M3MeHHUTCS peakTWBHasi MOII[HOCTb OaTaped KOH/IEHCATOPOB TIPU OOpBIBe
nuraroiien ¢aspl?

16. Kakue Boiktouaten Ha 110 kB cuuTaroTcs mepCcrieKTUBHBIMU?

17.Yem peryqupyrOT  HamlpsbkeHHe Ha  BbIxofe  obmotku 10  kB?
aBTOTpaHcdopmaropa?

18. [I1s moTpebuTesneil Kakoi KaTeTrOPUM yCTaHAB/IWBAIOT OJWH TpaHChOpMaTop Ha
TII?

19. [lns yero 3achinaeTcsi KBapLieBbIM MECOK B MOJIOCTh MpeJ0XPaHUTe/IsA?

20. [l71g yero yCcTraHaB/IMBalOT B CeTIX MpefoXpaHUTe N C IJIABKUMU BCTaBKamMu?

21. 171 yero ycTaHaB/IMBaeTCs MarHUTONPOBO/, B TpaHC(opmaTope?

22. J1711 yero MarHUTONMPOBO/, TpaHChOpMaTopa IMUXTYHOT?

23. Kak paccurrtath NOoTepy aKTUBHOW MOLL[HOCTH B JIMHUU 3JIeKTpOIiepeauu?

24. Kak paccudTtath NIOTepY aKTUBHOW SHEPIUU B JIMHUU 3JIeKTpoIiepejauu?

25. Kakue 371eMeHThI COZIep>KUT OBITOBOM aBTOMAaTUUYECKHI BBIK/TFOUATEh?

26. UTo noik/itouaeTcss K BTOPUYHBIM LiersiM TPaHC(POPMaTOPOB TOKa?

27.1lo kakoi ¢opmysie cuuTaeTcss TOK YZaJeHHOro OAHO(A3HOTO KOPOTKOIO
3aMbIKaHUA?

28. Kakoii k03(pdUIMEeHT UyBCTBUTEIBHOCTH [JO/DKEH OBbITb y  TeryioBOTO
paciienuTe/isi aBTOMaTta K TOKaM OZJHO(a3HOTr0 KOPOTKOT'O 3aMbIKaHUsI?

29. Uem u3MepsieTcsl TOK y TOTpeOuTenss MOIHOCTRIO 710 40 KBT 1pu HanpspKeHUH
380 B B skcrutyaranum?
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30. [ToueMy TpaHcdoOpMaTopel W aBTOTPaHC(POPMATOPbl TPAHCIIOPTUPYIOT
3aBO/la-U3rOTOBUTEJISL 10 MeCTa YCTAHOBKU C Mac/IOM?

31. I'me ycTaHaBIMBAaIOT CUIOBBIE TPAHC(HOPMATOPHI C IMTOU U30JISLUEeN?

32. [y uero 0OMOTKH COeJUHSIIOT B 3Ur3ar?

33. []71s1 uero BLIMYCKAIOT TPaHCPOPMATOPhI C CAMMETPHUPYIOIell 0OMOTKOM?

TectupoBanue (TCK, TCn)

Bbibepume 00uH npasuibHblil apuaHm omeema

oauH TpaHcdopmarop Ha TII ycTaHAB/IUBAKOT /sl MOTPedUTe/Ied KaTeropuu:
repBou

TIepBOM 0C000M

BTOpOU

+ TpeTbeu

B ceTsix mpejoXpaHHMTE/NH C IVIABKUMH BCTaBKaMH yCTaHAB/IMBAIOT JAJIs:
OTKJ/IFOUEeHUS] U BK/TIOUEHUsI TOKOB Harpy3Ku

OTKJ/IFOUeHUs LeNU MPY OTCYTCTBUU HaTPsKeHUs

+ OTK/IFOUeHUsI TOKOB KOPOTKUX 3aMbIKaHUH

ynpaBJieHHsl HAPY>KHbIM OCBellleHueM

KBapueBblil IeCOK B M0J/I0CTh Npe/JOXPaHUTe/Isl 3aChINaeTCs AJIs:
+o0/ierueHus raiieHust JyTy TIPYA Pa3pbiBe TOKa

KOHTPOJIs1 1|e/IOCTHU TIpeA0XPaHUTeIst

OXJIaXK/leHUsI KOHTaKTOB

CUTHA/M3al[u¥ cpabaTbiBaHUS

CuuTanTCA NepcrneKTUBHBIMY BbIK/IOUaTe 4 Ha 10 kB:
MacJIsiHble TOPLLIKOBbIE

3/1era3oBble

BO3/yLLHbIE

+BaKyyMHbIe

BakyyMHbI€e BBIK/IIOUATe/TH YCTAaHAB/TUBAIOT Ha Te/Ie)KKaX U3-3a:
CHWKEeHUsI pacxo/ia MeTaslia

+ymo6cTBa 06C/Ty>)KUBaHUS

YMEHBIIIeHUs] TabapyUTOB PacIipelyCTPOHCTRA

yn00CcTBa coelHEHMsI C TpaHCPOPMAaTOpaMH TOKa

IToporpeBaroT nmosiocthb siueriku 10 kB pasi:

+ WCKJIIOUEeHUsI OSIBJIEHUST POCHI
PaBHOMEPHOI'O HarpeBa Bo3/yxa B MMOMeIeHU!
pa3orpeBa BaKyyMHOW KaMepbl

KOM(OPTHBIX YC/IOBUM [1JIs TIepCcOHasia
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MarHuTonpoBoj, B TpancopMaTope yCTaHaB/IHBAETCA /IS
yBeJIMUeHUs] YCTOHUMBOCTH TIPU yparaHax

+ MarHUTHOM CBSI3U MEXIy 00MOTKaMu

yno0cTBa pa3merijeHrst 00MOTOK

yI0o6CcTBa peMOHTa

KosddunueHT MomHOCTH (COS @) — 3TO:

yToJ1 MeXKy BeKTOpaMU HanpsbKeHU

KOCHUHYC yI/Ia MeXy BeKTOpaM{ TOKOB

+OTHOIIIeHHe aKTUBHON MOIITHOCTH K TTO/THOM MOIITHOCTU
OTHOIIIeHWe aKTUBHOM MOIIIHOCTU K PeaKTUBHON MOIITHOCTH

Kak 3K0HOMHUYeCKH BHIT'0JJHO YBeJIMYUTh KO3(P(ULeHT MOLIHOCTH?
BKJIFOYATh [IOTOJIHUTe/TbHbIe HarpeBaTeu

+yCTaHaB/IUBaTh IIIYHTOBbIE KOH/IEHCATOPbI

MO/IK/TI0YATh 3/IeKTPO/IBUTATe/ Ha XOJI0CTOM X0y

WCI0JIb30BaTh aBTOMaTUUeCKOe yIipaB/ieHue OCBellleHueM

B IPOBOJHUKE IIPHU IPOTEKAHUH 110 HEMY TOKd BbIJ€/IA€TCA MOIIIHOCTD:
peakKTHBHas

I1OJIHad

WHAYKTHUBHAas

+akTHUBHada

Kak u3MeHsieTcsl A0NYCTUMbIN TOK NMPOBO/A NPHU yBe/IMUeHUH CeueHHsI MPoBoja?
He U3MeHsIeTCst

+yBe/IMUMBaeTCst

yMeHbIIIaeTCst

3aBUCUT OT MaTepuasa

Ino1maAbL NonepeuyHoro ceyeHus MPOBOAHUKA BbIYUC/IAETCS Mo ¢opmy.ie:
FHP - TR

Fpp = #D/2

+FHP — 7Z'D2 /4

Fmp= 7D

ITo/1HOe COMpOTHB/IEHHE MPOBOHUKA BHIYUC/IsIeTCA MO dopmyiie:
Znp = p Inp

Znp = p Lop /Frp

Znp = (Ro +Xo )Lnp

+Znp = R, +X," L,
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B ’KcIulyaTajii akTHBHOE CONMPOTHB/IEHHE MPOBOJHUKA BBIYHC/ISETCS 110
dopmyne:

+Rpp = Ro Lnp

Rpp = p Lnp /Frip

Rpp = p Inp

Rpp = p Unp

ITonHoe COIIpOTHUBJ/ICEHHE LIEIIN U3 IM0C/1IeA0BATC¢/IbHO BK/IHUYE€HHbIX dAKTHUBHOI'0
COIIpoOTHUB/ICHUA Ru HHAYKTUBHOI'0 COITPOTUBJ/ICHUSA X BBIUHC/IAETCS 10 (bOpMYJIe:
Z=R+X

+7 = VR*+X?

7 = JR? - X?

Z = R?+X?

ITonHoe COIIpOTHUBJ/ICEHHE LIEIIN U3 IMM0C/IeJ0BATE/IbHO BK/IHUYEHHDBIX COIIpOTHBJIEHPIﬁ:

aKTHBHOr0 R, eMKocTHOr0 Xc M HH/)yKTUBHOT0 X1 BBIYUC/IsIeTCA M0 dopmyiie:
/ = R+ Xc+Xi.

by = VR +(Xc—X,)
P A
/Z = R+Xc-Xr

IToTepu aKTUBHO¥M MOII[HOCTH B JIMHUH 3/IeKTpPoOIepe/jaudl BbIUHC/IAIOTCSA M0
dopmyne:

AP=1,R,

2
+AP/7 =1, R;
AP, =S, /R,

AP]T :]H2(RJI +ij7)

IToTepu aKTUBHO¥ YHEPTUH B JIMHUM dJIEKTPoOIepeiauyd BEIYUC/ISIOTCSA 10
dopmyne:
2
AW, =1, Rytron
2
+ AW, =1ywe Ry T

AW, :IMA,(CzRJZ TCOSQ
AWJZ :(SH /UHOO RﬂtFOﬂ

B 3/1eKTPOTeXHUKe BeKTOPaMH 3aMeHSI0T:

J/TMHHbIE YUYaCTKU JIMHUW 3/1eKTporiepejaun
TpaHC(OPMAaTOPhI

COTIPOTUBJIEHUST

+CHUHYCOU/IaTbHO U3MEHSIIOIIeCs] BeJIMUKMHBI BO BpeMeHU
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B s1ekTprueckux cersax 40 1000 B_He MCIO/Ib3YIOTCA KOMMYTAI[HOHHbIE allllapaThl:
aBTOMAaTHUECKHe BbIK/THOUATe/H

MarHUTHBIE MTyCKaTe/

PYOM/IbHUKH

+Tpe0XpaHUTeN

BbITOBON aBTOMAaTU4YeCKUH BBIK/IHYATe/Ib COAEP)KUT 3/1€eMeHThI:
KaTYLIKY BK/TFOUEHUSI

+3/1eKTPOMarHUTHBIN PaCLeNUTe b U OTK/IF0YAKOL[He MPY>KUHBI
BCIIOMOTraTe/IbHbIe KOHTAKThI

BKJIFOUAIOIIIME TIPY>KUHbI

Ykaxure yc/10BHOe rpaduueckoe u3odpaxeHue TpaHcopmaropa TokKa:

o D s o (-
5
+B
I'

TpaHcdopmaTopbl TOKAa Ha MOJACTAHIMSAX YCTAHAB/IUBAIOT JIJIfA:
v3MepeHMsT HalpshKeHUs1 CeTU

+oripe/ie/ieHUs1 TOKa TIPUCOeIMHEeHUsI

BPEMEHHOI'0 TIOAK/TFOUeHUsI JlaMIT OCBell[eHUsI

TOZIOTpeBa CUeTUYHKOB

K BTOpHYHBIM LieNsiM TPAaHC(POPMATOPOB TOKA MO/JK/THOYAIOTCH:
BOJIbTMETPbI

COTIPOTHB/IEHUS 151 00orpeBa

+TOKOBbIe 0OMOTKH CUETUHNKOB

1[eTT1 HaTIPSDKeHUs] CUeTYMKOB

IIpu MomHoCTH 00MOTKH 5 BA J0omycKaeTcs CONPOTHB/I€HHEe BTOPUYHBIX Ilernei
TpaHcdopmaTopa ToKa:

1 Om

0,5 Om

0,4 Om

+0,2 Om

B ceTtsix 10 110 kB HOMHUHA/IbHBIN BTOPUUYHBINI TOK Y TPaHC()OpPMaTOpPOB TOKa:
1A

+5A

3A

10 A

27



HoMuHa/IBHBINA TOK MEPBUYHOM 00MOTKHU TpaHCc(opMaTopa ToKa BbIOHPaeTcs Mo:
+ MakCUMaJIbHOMY TOKY Harpy3Ku

CpeZlHeEMYy TOKY Harpy3ku

MyCKOBOMY TOKY JIBUTaTeJist HaubOoJIbIIeid MOLHOCTH

TOKY B UaCbl MaKCHMyMa Harpy3kKu

Tok Tpex(a3HOro KOpOoTKOro 3aMbIKaHHsl Ha BbIBO/JaX HU3KOUW CTOPOHBI
TpaHcgopMaTopa CYUTACTCH AJISA:

TIpOBepPKH 00MOTOK TpaHC(opMaTopa Ha AUHAMUUECKYIO YCTOMUHNBOCTh

+ TIPOBEPKM aBTOMATOB T10 OTK/TFOUATOIIel CrtocoOHOCTH

orpejie/ieHUs TIpe/ieIbHOTO BTOPUYHOTO TOKa TpaHc(opMaTopa ToKa
TIPOBEpPKH CpabaThIBaHUA TpejoXpaHnTe/ sl Ha ctopoHe 10 KB

Tok YAQ/IEHHOT'0 0I[H0(bﬂ3H01"0 KOPOTKOI'0O 3aMbIKdHHUA CUUTAETCHA 110 (bopMyﬂe:

IO = U
2Z(DA3

o =Uﬂ¢
\/§Z®A3

](I) — U(DA3
ZT(I)

+7M = U(DA3

Z." 1347

Y TenoBOro pacuenuTe/s aBTOMara K TOKaM 0H0()a3HOr0 KOPOTKOI0
3aMbIKaHHUs J0/DKeH 0bITh K03()GHUIHeHT YyBCTBUTE/TbHOCTH:

1,5

2,0

2,5

+3,0

Ykaxure ycs10BHOe rpaduueckoe u3odpaxeHue TpancopMaropa HanpsHKeHHU:

A) 593 Q
) &>
A
b
B
+I"
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3akoH OMa /i1l MO/THOM L€ IePeMeHHOr0 TOKa:

Inar = U/Ruar
Ingar = U /Zuar
Inar = U /XHar

+1Iuar = U /(ZBu + Zuar).

CUMMeTPUYHBIM Ha3bIBAIOT PE)KUM PadoThI CeTH, MPU KOTOPOM:

B HYJIEBOM TPOBO/ie TIPOTEeKaeT CyMMa TOKOB

+TOKHU B (pa3ax paBHbI [10 BeJIMUKMHE U CABUHYTHI MO (pa3e Ha 120°

TOKH B (pa3ax paBHBI 10 BeJIMUKMHE U He CABUHYTHI IPYT OTHOCUTEIBHO Apyra
TOK B OZIHOM U3 (a3 MOXKeT ObITb PaBeH HYJTIO

YacroTa BpalieHsi CHHXPOHHOr 0 reHeparopa npu uacrote 50 I'y 3aBucur or:
MOII[HOCTH TYPOUHBI

KO/TMUeCTBa TMOAKIIOUeHHbIX TTOTpeouTe el

YPOBHSI HarpsbKeHUsI Ha TeHepaTope

+ KOJIMUeCTBa U JaB/IeHUs T1apa, 110/[laBaeMoro B TypOHHY

KosinuecTBO TeIuia, Bbljie/isionieecs: B MPOBOJAHUKE OT JeliCTBUA TOKa,
BbIUMCJIsIeTCA M0 hopMmyJie:
2
P=I"-R,
ol 2 . .
L A=DR -t

S=P+Q’
S=P*+Q’

Tok y morpeduTensa MOIHOCTHIO 10 40 KBT npu Hanpsokenun 380 B B
JKCIUIyaTalUuy U3MepsaeTcs:

aMmIepMeTpoM

MepeHOCHBIM TPaHC(OPMAaTOPOM TOKa C aMIIepMEeTPOM

HeOO0/BIIIM TI0 BeJTMUMHE COTIPOTHUBJ/IEHHEM U BOJBTMETPOM
+TOKOM3MepUTe/IbHbIMU KileljaMu

IIpepenbHas IKCIUTyaTaliMOHHAA TeMIepaTypa BepXHHX (JI0eB Mac/ia B 0ake B
Tpancopmaropax (6-10)/0,4 kB:

80°C

+95°C

75°C

105°C

B 6ak TpaHc(opMaTOpPHOE MAC/I0 3a/IMBAKOT [I/IsI:
yBeJIMUeHus MacChl TpaHCopMaTopa
+yBe/IMUeHUsT U30/ISIIUA MeXKIy 0OMOTKaMHU ¥ KOPITyCOM
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YCTOWUMBOCTH Ha pejibCax TP BeTpe
yno6cTBa 06CTyKUBaHUS

I'pynna coeguHeHU# 00MOTOK TpaHcdopMaTopa MOKa3bIBaeT:

+yTo/T MeXX/ly BeKTOPaMHU JIMHEeMHbIX HarpsKeHWi B rpajlycax, JesieHHbI Ha 30
yTOJT MEXX/1y BeKTOpaMM (pa3HbIX HaMpsyKeHUM B rpajlycax, je/ieHHbI Ha 30
yTOJT MEXK/ly TOKaMU Ha CTOPOHE BbICOKOT'O 1 HU3KOT'0 HaMps>KeHUs TPY TI0JTHON
3arpyske

yTO/T MeXXly Hamnps>KeHWeM U TOKOM CO CTOPOHBI MUTaHUS

B Tpexda3nbix TpancopmaTtopax 10/0,4 kKB _He Mcnoib3yKOT CXeMbl COeJUHEHUSA
00MOTOK:

3Be3/ia-3Be3/a C HyjaeM

3Be3/ja-3Be37ia C HyJieM C KOMITeHCUPYHoLi[eii 0OMOTKOM

3Be3/la-3Ur3ar ¢ HyjaeMm

+TpeyroJibHUK-TPeyrobHUK

TpaucdopmaTopsl U aBTOTpaHC(POpPMaTOPbI TPAHCHOPTUPYIOT OT 3aBo/ja-
MU3rOTOBUTE/IA [0 MeCTa YCTAHOBKH C Mac/iOM [JIf:

yI006CTBa KperieHus Ha Tuiatopme

yCTOWUYMBOCTH MPU TepeBO3Ke

+ UCKJTIOUeHUs yBIaXKHEHUS] U30JISILIUU

TIPOBEPKU Ha/le)KHOCTH COOPKHU

CunoBbie TpaHCcGOpMaTOpPbI PaCCUUTHIBAKTCS Ha MPOIMyCKaHHe:
aKTHBHOW MOIIIHOCTH

anrebpanuecKoil CyMMbI aKTUBHOM M PeaKTHBHOM MOII[HOCTH
+I10/THOM MOILIHOCTH

PeaKTHBHOM MOII[HOCTU

CunoBbie TpaHCGOPMATOPHI C IUTOH H30/IALMEeH YCTaHAB/IUBAKOT:

Ha OTKPBITOM BO3/yXe

B MOMeII[eHUsIX C arpeCCUBHOM Cpe/lon

B YCJIOBHSIX TTIOCTOSTHHOT'O KOHTPOJISI CO CTOPOHBI 00C/TY>KMBAFOIIero repcoHara
+B 3aKPBITHIX TTOMeIeHUsIX

9/1C Ha BTOpHYHO# 00MOTKe TpaHChoOpMaTOpa BLIUHC/ISAETCS 10 (hopmy.ie:
E2=BLYV

LE,=4,44-D- [ -W,

E2 = 4,44 B-f-W1

E2 = 4,44 B-f-W2

CKOJ/IBKO MPOI[€HTOB 0T HOMHHA/ILHOI'0 TOKA COCTaB/IisfgeT TOK XX
TpaHcgopmaropa?
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+ot1 0,5 10 3%
oT 3 10 5%

ot 3 10 8%

ot 10 10 20%

OOMOTKM COeJUHAIOT B 3Ur3ar AJIs:
PaBHOMEPHOT'O pacrpe/ie/ieHusi TOTOKOB
+yMeHbIIIeHUs] COTIPOTUB/IEHUs TIpU ofiHO(a3HbIX K3
yMeHbIIIeHUs] COTIPOTUB/IEHUs TIPU JByX(a3Hbix K3
y100CTBa BLITIOJTHEHHS BHIBOZIOB

TpancopmMaTopbl C CHMMETPHPYIOIeH 00MOTKOU BBIMYCKAIOT JJIs:
PaBHOMEPHOT'O pacripe/ie/ieHust IOTOKOB

PaBHOMEDHOT'O OXJIaXKAEeHUSs

yMeHbIIIeHUs] COTIPOTUB/IeHUs Npy TpeXda3Hbix K3

+ yMeHbIlIeHUsI COTIPOTHBIIeHUs NPy oiHO(ha3HbIX K3

Y B/1a)KHEHHOCTh 00MOTOK TpaHc(opMaTopa Onpee/isiioT:
M3MepeHreM aKTUBHOI'O COMPOTUB/ICHHS

M3MepeHreM COMPOTHUBIICHUS U30/ISALIN

WU3MEPEeHHEM TOKOB YTEUKH

+110 K03 duieHTy abcopbimu

JJIeKTpUYecKas MPOYHOCTh TPAaHC()OPMATOPHOr0 Mac/ia MPOBePseTC:
T0 TIPO3PAvYHOCTU Macja

B TIpPOOOIHIKE, B KOTOPOM O/IVH 3JIEKTPO/] TIJIOCKUM, a APYTOM OCTPHIM

+B CrieriaJbHOM MTPOOOMHUKE C PaCCTOSTHHEM MEXY 3JIEKTPOAaMH 2,5 MM
B CTeI[Ma/IbHOM MPOOOMHMKE C pacCTOSTHUEM MEXY 3/IeKTpoZiaMu 1 MM

PaauaTopbl YCTaHAB/IMBAKOT JJIf:
+yayullIeHUs OXJIaXKIeHUsT Macia
y00CTBa TPAHCIIOPTUPOBKH
yaobcTBa 06CTyKUBaHUS
orpaxeHus 6aka OT MOBPeXKAeHUH
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Tab6smna 5 — Kpurepuu onjeHKH chopMHPOBAaHHOCTH KOMIIETEHI[UH

Kop n Kputepun onjeHrBanusi cpOpMHUPOBaHHOCTH KOMITETEHL[UN
HavMeHOBaHue (4acT KOMIETeHLUM)
VHJMKaTopa Ha 6a30BOM ypOBHe Ha MOBBIIIEHHOM yYpPOBHE
AOCTW)KEeHUS COOTBETCTBYeT OL[eHKe COOTBETCTBYeT COOTBETCTBYeT OL|eHKe
KOMIIeTeHL|UU «y[I0BJIETBOPUTE/ILHO» OLIeHKe «XOpOIIIO» «OTJINYHO»
(uactu 50-64% ot 65-85% ot 86-100% ot
KOMII€TEHLIH) MaKCHUMaJTbHOTO Oasia MaKCHMaJ/IbHOT'O MaKCUMaJibHOTO Oasia
Ganna
N I-1nKoc-1 Crygpent nemoHcTpupyetr | CTyzeHT nokassiBaeT | CTy/leHT [OKa3bIBaeT
OcywecTBisieT | 3HaHHWe OCHOBHBIX 3HaHWe ¥ [TIOHUMaHue | T7IyOOKoe 3HaHWe U
MOHUTOPHHT CBeZIeHW O TUIax CXeM, | CXeM, IPUMeHsIeMBbIX B | IOHUMaHHe CXeM,
TeXHUUYECKOT 0 TIpUMEHSIEMBIX B cucTeMax NIpUMEeHsIeMBIX B CUCTEMax
COCTOSIHUS cucremax 3/1eKTPOCHAOKeHIS 3/1eKTPOCHAOKeHS
obopyoBaHus 3/1eKTPOCHAOKeHS rOpoJiOB U rOpOJIOB M MPOMBIIIEHHBIX
MOZICTaHLIM rOpoZioB U [IPOMBIILJIEHHBIX NIpeJIIpUsTUY, C BBICOKOU
3JIEKTPUYECKUX | TIPOMBILLIJIEHHBIX TIpeJIIpUATUH, CTereHbIo
ceTen TIpeJIIpUsITUH, YCBOWUII CBOOO/IHO OTIepHpPYeT | CaMOCTOSITe/TbHOCTH

OCHOBHbBI€ TTPUHLHIILI
pacueTa rapameTpoB
KauecTBa
3/IEKTPO3HEPTHHU C
Pa3TMUHBIMU THUTTAMHU
3a3eMJIeHHs] HeUTpay,
VMeeT He3HaunTe IbHbIe
npobesibl B yCBOEHUN
Marepuasna, He
TIPeNSITCTBYIOLINE
JalbHeNIeMy
oOyuenuto. CTyJieHT Ha
6a30BOM ypOBHe
CIIocobeH OCyIeCTB/ISTh
MOHUTOPHHT
TeXHUUECKOTO COCTOSTHUS
obopyzoBaHust
MOACTaHLUN
3JIEKTPUUECKUX CeTen

TepMHHAaMH, CTrI0cobeH
C He3HAUUTeTbHbIMU
ormrmbkamMu 060611aTh
1 000CHOBBIBATh
TIPUHSATBIE PeIIeHUS.
CrygeHT criocobeH
OCYIIeCTB/IATh
MOHHUTOPHHT
TeXHUUECKOTO
COCTOSIHUS
obopyzoBaHust
MOACTaHLUN
3JIEKTPUUECKUX CeTen

BBIJIE/ISIET TJIaBHbIE
TIOJIOXKEHHS O TUIaxX CXeM,
TIPUMeHsIeEMBIX B CCTeMax
3/1eKTPOCHAOKEHIS
rOPO/IOB Y TIPOMBIIILJIEHHBIX
TIPeATIPUSTHN, ¥ CTIOCOOeH
JiaTh KPaTKYyIo
XapaKTePUCTUKY OCHOBHBIM
U/iesiM TeOpPeTUIeCKoro
MaTepuasa JAUCLUTUIAHBI,
criocobeH 6e301MO0YHO
0000111aTh ¥ IPUBOJUTD
JIOKa3aTe/IbCTBA TIPHUHSTHIX
peltieHuid, CBOOOJHO
orepupyeT TePMUHAMU U
noHATUAMU. CTYZeHT C
BBICOKOM CTETEeHbI0
CaMOCTOSTETEHOCTH
CrocobeH OCYIIeCTBIISTh
MOHUTODPHHT TEXHUYECKOTO
COCTOsIHUSI 000PY/I0BaHUS
TIOJCTAaHLIUMN 37IeKTPUUYECKHX
ceTen
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3 OITPEJE/IEHUE PE3YJ/IBTATA
IMPOMEXYTOUYHOM ATTECTAILIUA

(DO];)Ma HpOME)KYTO‘—IHOﬁ daTTeCTaliyy 110 JUCHIUILIMHE 3K3AUMEH.

OLIEHOYHbBIE MATEPUAJIbI 1 CPEACTBA JJIS1 IIPOBEPKU
C®OPMUPOBAHHOCTU KOMIIETEHIIUI

ITKoc-1. OcyujecTB/IseT MOHUTOPHHI TEXHHYECKOT'0 COCTOSIHHS 000py/f0BaHUS
MOACTAHLIUM 3/IeKTPUUYECKHUX CeTeM.

BHI[HHI/IH 3dKPBITOI0 THIId

Bbibepume 00uH npaeu/ibHbIll 6ApUAHM omeemda

1. TpancdopmMaTopbl COOCTBEHHBIX HY)K/| YCTAHAB/JIUBAIOT JJISA:
1o/3apsifia akKyMYyJISTOpHOU OaTapeun
OCBellleHUs] TepPUTOPUU U TIOMellleHU
Mo/lorpeBa MPUBO/IOB BIK/TFOUaTe el
+BCeX Tpex MepeurcIeHHbIX HYX]

2. TloBbilawIHe TPaHC(OPMATOPHI B 3IeKTPUUECKHUX CETAX YCTaHAB/IMBAIOT
AJIS:

yBeJInueHust rabapuTa JIMHUU

CHW)KeHUsT eMKOCTHOU MPOBOJUMOCTH JIMHUU

+ CHWKeHUsI TIOTepH HaTpsDKeHUsI U SHePTUM B JIMHUSIX
CHWXeHMsT KOTMuecTBa TpaHC(OPMaTOPOB B CETSIX

3. [l 4ero omepupymT 3a3eM/ISIIOIIUM HOXXOM B HYJ/IEBOH TOUKe O00OMOTKH
Tpancopmaropa 110 xB?

BK/IFOUAOT NP TTPUO/IMKEHHUH TPO3bI

Ha Bcex TpaHC(opMaTopax 3a3eM/ISIIOIINN HOXK BK/TFOUeH

+ 711 CHDKeHHsI TOKa 0/JHO(a3HOTro KOPOTKOIo 3aMbikaHus B ceTu 110 kB
BK/TFOUAIOT P BBITIOJTHEHUY PEMOHTOB TpaHchopmMaTopa

BaﬂaHI/Iﬂ OTKPBITOI'0 THUIIA

Jatime pazeepHymbili omeem Ha oNpoc

4. B Kakux HOPMAaTHUBHBIX [IOKyMEHTaxX COCpPe/J0TOYeHO YCTPOWCTBO
3/IEKTPOYCTAaHOBOK?

IIpasunbHbili omeem: YCTPONCTBO 3/€KTPOYCTaHOBOK persameHTUpyeTcsi [IpaBuiamu
YCTPOMCTBA 3/1eKTPOyCTaHOBOK (ITY D).

5. Kak paccuuTtarh NOTepd AaKTUBHOH HSHEPruM B MarHMTONPOBOJE
Tpancopmaropa 3a roj?
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HpCIGUﬂbeHj omeem:. T110TepH aKTUBHOM SHEprum B MdAIHUTOIIpOBOAE CHJIOBOI'O

TpaHcopMmaropa onpegenstorcss Kak Wyar =APxx trog, rae APxx - akTUBHasi MOIJHOCTb

MOTeph XOJIOCTOTO XOZa, KBT; tron - BpeMs 3a rof, 4ac; Wwmar- moTepyd akKTHBHOMN
9HEepruu B MarHUTOIPOBO/le, KBT*uac.

6. Kak 3x0HOMHYeCKHU BBIT'0/JHO YBeTUYUTh KO3 (HULIHEeHT MOIHOCTHU?
IMpaguabHbili omeem: KO3(h(UI[MEHT MOIIHOCTU CPABHUTENBHO IPOCTO U BBLITOJHO
YBeJIMUNTh ~ YCTAaHOBKOW  Tapa/i/ieJIbHO  Harpy3ke  0OaTapeli  KOMIIEHCUPYHOIIUX
KOH/IeHCaTOPOB.

7. KakoB HOMMHA/IbHBIN TOK BTOPUYHOUM 00MOTKHM TpaHcdopMaTopa TOKA B CeTAX
110 xkB?
HomuHa/ibHbIN BTOPUUHBIN TOK TpaHC(opMaTopa TOKa COCTaB/sieT — 5 Amriep.

JonoiHume

8. Toku TtpanchopmaropoB MoimmHOCTHIO 0 630 KBA B cetu 10 kB Ha
AOIyCKaeTCsA KOMMYTHPOBATh Pa3beJMHUTE/ISIMH.
[IpasuibHbili omeem: X0JI0CTOM X0y .

9. K BTOpHUYHBIM IeNAM TPaHC(OpMaTOPOB TOKa MOJK/IHYAITCS
CYETUHUKOB.
ITpasunbHbiil omeem: TOKOBbIe 0OMOTKHU.

10. CunoBble TpaHCc(OpPMaATOPHI PACCYUTHIBAIOTCA HA MPONMyCKaHUEe
MOIIHOCTH.
IIpasunbHbili omeem: TIOHOM.

11. CwuaoBble TpaHCcGOpPMATOPHI C JUTON U30/sALUeN (CyxHe) yCTaHAB/IUBAKTCS
B MOMeLIeHH X,
[IpasunbHbili omeem: 3aKPbIThIX.

OkoHUaTe/lbHBIE  pe3yabTaThl 00ydyeHHs  ((DOPMHPOBAHMS ~ KOMITETEHIIH)
OTIpe/iesIIIOTCSl TIOCPe/ICTBOM TepeBojila 0asijioB, HabpaHHBIX CTY/JeHTOM B TIpOIjecce
OCBOEHUS JUCLIUTIVHBI, B OLIEHKU:

— 6a30BbIil ypoBeHb C(HOPMUPOBAHHOCTH KOMITETEHI[UM CUMTAETCSI JOCTUTHYTHIM,
e pe3yabTaT oOOydeHHsI COOTBETCTBYeT OLleHKe «yAOBAeTBOpUTeNbHO» (50-64
PEUTHHTOBBLIX 0asIoB);

— TMOBBILIEHHBIA ~ YpOBeHb  C(OPMUPOBAHHOCTU  KOMIIETEHL[UM  CUMTAeTCs
JOCTUTHYTBIM, €C/IM pe3y/ibTaT 00yueHHs COOTBETCTBYET OLleHKaM «Xopoiio» (65-85
PEUTHHTOBBIX 0a//IOB) U «OTAMUHO» (86-100 peHTHHrOBLIX 6asIoB).
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4 IIOPSAZIOK ITPOBEJJEHUA ITIOBTOPHOM
IMPOMEXYTOUYHOM ATTECTAILIUA

(DO];)Ma HpOMQ)KYTO‘—IHOﬁ dTTeCTalyy 110 JUCHUILIMHE 3K3AdMEH.

@OH/, OLEHOYHBIX CpPEACTB [Jid TMPOBeJEHUs T[IOBTOPHOM MPOMEXYTOUYHOM
aTTecTaluu (OPMUPYETCS W3 UMCIa OLIEHOYHBIX CpPEACTB MO TeMaMm, KOTOpble He
OCBOEHBI CTYJJ€HTOM.

IIpumeuaHue:

[omnonHuUTe/bHBIE  KOHTPOJIbHbIE  WCIBITAaHWUS  TPOBOASTCA [Ji  CTYJEHTOB,
HaOpaBimx MeHee 50 ©Oa/u1oB (B cooTBeTcTBUM C «IlojiokeHHEM O MOAY/IbHO-
PEUTHHTOBOM CHUCTEME»).

Tabnuna 10 — Kpurepum oneHku copMHPOBAaHHOCTH KOMIETEHIUI

Kputepuu orjeHrBaHus1 CPOPMUPOBAHHOCTHU
Koa v HauMeHOBaHUe
KOMIeTeHI[MX (4aCTH KOMIEeTEeHI 1)
VH/MKATOpa JJOCTYKEeHUsT
Ha 6a30BOM ypOBHe
KOMITeTeHI[UX
COOTBETCTBYET OLleHKe «yJ0B/IeTBOPUTETHEHO»
(4acTu KOMIMeTeHI[1N) A
50-64% OoT MaKCcHUMaIbHOTO Oasia
N 1-1nKoc-1
CTyJeHT, B OCHOBHOM, BJiajileeT MaTepUajioM M0 TeMam
OcyiectBiser
Kypca, OpUEeHTUPYeTCs B 00/1aCTH CUCTEM
MOHHUTOPUHT
3/IEKTPOCHA0KEeHHST TOPO/JOB ¥ TPOMBIIILJIEHHBIX
TeXHUYECKOTO COCTOSTHUS o
TIpeITIPUSTUN, CIIOCO0eH CaMOCTOSITe/TbHO
obopy1oBaHUsS
HOACTAHLi OCYLLeCTBJ/IATh MOHUTOPUHT TEXHUUECKOTO COCTOSTHUS
. 000opy/10BaHUs TIOJCTAHLIUM 37IEKTPUUECKUX ceTel

3JIEKTPUYECKUX CEeTeu
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