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IlacnopT ¢oHJA OLIEHOYHBIX CPeJCTB

Tabmmma 1
dopmupyemebie OueHouHbIe
Moy/b AUCLUTUTMHBI KOMITETEHI[UH MaTepHasbl KonuuecTBo
WM MX YaCTH U CpeJICTBA
CTpyKTypa U rlapaMeTpbl CUCTEM
3/1IeKTPOCHa0OXeHus1. PacueTHble
3/IeKTPUUECKUEe HArpy3Ku 3arqura 1P 31
3JIEKTPOTIPUEMHHKOB, TIOTPeOUTE e, (CobecemoBanue)
3JIEMEHTOB U y3/I0B Harpy3KH CUCTEM
3/1eKTpocHabKeHus1. KoMmeHcarus [TKoc-1. CriocobeH
PEaKTUBHOM MOIIIHOCTH B CUCTEMAX OCYIIIEeCTB/IATh
3JIeKTPOCHA0XKeHUsI TOPO/IOB U MOHHMTOPUHT TCk (TCn) 73
TIPOMBIIIIIEHHBIX TIPeTIPUSITHIA TEXHUUYECKOTO
Harpy3ouHasi criocoGHOCTE ¥ BEIGOP COCTOSTHUSA 3amura ITP 1
rapamMeTpoB OCHOBHOI'O 060PYAOBaHIfH (CobecesioBanue)
5/71eKTP0060PYA0BAHUS TO/ICTaHTNH TCk (TCn) 26
THIIBI CXeM, IpUMeHsIeMble B CHCTeMax S/IEKTPUYECKHIX 3ammTa ITP 23
3/1eKTPOCHa6KeHNsI TOPO/IOB U ceren (CobecenoBaHue)
TIPOMBIIIIEHHBIX TIPeTIPUSITHIA.
Pexxumel HenTpanu B
pacrpeie/iuTeIbHBIX CeTAX. KauecTBo TCk (TCm) 50
3/IEKTPO3HEPTUH B CUCTEMAX
3/IEKTPOCHAOKEHHSI

1 OEHOYHBIE MATEPHUAJIBI, HEOBXOJVMBIE
JUIA OIIEHKHY 3HAHWI, YMEHU 1 HABBIKOB JESATE/IBHOCTH
B ITPOIECCE OCBOEHUSA JUCIIAITI/IMHBI

Tabsuria 2 — @opMupyeMbie KOMIETeHIUN

OreHOYHBIE
Ko v HaumeHoBaHue | Koz v HarMeHOBaHMe MHAWKATOPa JOCTHKEHHS MaTepuasi
KOMITEeTeHL[H KOMITeTeHI[H (YacTH KOMIIeTeHLIH )
W Cpe/icTBa
[TKoc-1. Criocobex CTpyKTypa U mapaMeTphl CHCTeM 3/IEKTPOCHA0KeHHs.
OCYIIeCTBIIATh Harpy3ouHasi cioco0HOCTH 1 BHIOOP TapaMeTPOB 0CHOBHOI'0
MOHUTODPHHT 3/IeKTP0000py/10BaHuUS.
TeXHUUECKOTO Tunbl cxeM, IPUMeHsieMble B CHCTeMaXx 1eKTPOCHA0KeHUsI
COCTOSTHUS rOpoji0B U MPOMBINUIEHHBIX NPeANPUATHH
obopynoBaHus UO-1nkoc-1 OcCy1ijecTBasieT MOHUTOPHUHT 3amuTa I[P
No/,CTaHLIMH TEXHUUECKOTO COCTOSTHUSI 000PYZOBaHMUs (CobecenoBanue)
3/IEKTPUUECKUX CeTel MO/ CTAaHLMM 3JIeKTPUUECKUX CeTel TCk (TCn)




OueHOUHbIe MaTepUa/ibl U CPe/iCTBA /I MPOBEPKU
copMHPOBAHHOCTU KOMIIETEHI[UM

Moayns 1. CTpyKTypa ¥ mapaMeTpbl CHCTEM 3J1eKTPOCHA0KeHHs

Bonpocbl 015 cobecedo8aHusi:

1. [ yero ycraHaB/IMBarOT MOACTAaHLIUU?

2. [1714 yero Ha MoACTaHLMKA YCTaHaB/IUBAKOT BbIK/IHOUATe/U?

3. [ uero Ha NoJCTaHLIMK YCTaHaB/IMBAIOT pa3beUHUTE/INA?

4. [Inst 4yero yCcTtaHaB/IMBaIOT TpaHC(HOpPMaToOpbl COOCTBEHHBIX HY K/ ?

5. B Kakux  HOpMAaTHMBHBIX  [OKYMEHTaX  COCPeJOTOYEHO  yCTPOMCTBO
3/1eKTPOYCTaHOBOK?

6. B Kakux HOPMAaTHBHBIX JOKYMeHTax OTpakKeHO Oe30racHOe TPOU3BO/ICTBO paboT
B 3/IeKTPOYCTaHOBKax?

7. B Kakux HOPMaTMBHBIX [JOKyMEeHTaX OTPa)kKeHbl O00BeMbI HCIBITAaHUS
3/IeKTPO0O0PY/10BaHUS ?

8. B KakuxX HOpPMAaTHMBHBIX [JOKYMeHTaXx OTpa)keHa HOpPMaTHBHasi Harpyska
3/IeKTPOTIOTpeOuTe et ?

9. Kakoli yron MexJy BeKTOpamMu (pa3HOTO U JIMHEMHOTO HarpsyKeHUs B
TpexdasHoi ceTu?

10.Kakoe camoe foporoe o60py/joBaHKe Ha MO/CTAHLIAN?

11.lna yero B  SJE€KTPUYECKHUX CETSX  YCTAHABIMWBAKOT  IOBBILIAIOIIAE
TpaHC(OpPMaTopbI?

12.B Kakux 3/leMeHTax TepseTcs aKkTUBHas MOLJHOCTb B TpaHC(opmaTopax?

13.Kak paccuuTaTh NMOTepU aKTUBHOM SHEPTrMH B MarHUTOIIPOBO/e TpaHC(hopMaTopa
3a roa?

14.Kak paccuMTaTth TIOTepU aKTUBHOW 3Heprud B oOMOTKax TpaHcdopmMaropa 3a
roa?

15.Kak paccunTaTh MOTepy akTUBHOW MOLHOCTU B TpaHc(opmaTope 10/0,4 kB?

16.Ilo0 kakok (opmysie BbIUMC/ISAETCS HOMUHA/IBHBIM TOK  Tpex(a3HOoro
TpaHchopmaropa?

17.Y9To Takoe KO3 uLeHT TpaHC(POpMaLIMU CUI0OBOTO TpaHCpopMaTopa?

18.[1ns5 yero ycTaHaB/MBalOT TMepeK/ouare/b «aHIand» Ha TpaHcpopmaTope
10/0,4 kB?

19.ITouemy miepek/touaTesib «aHijarng» B TpaHcdhopmaropax 10/0,4 kB Ha3biBalOT
nepek/mouaresneM 6e3 Bo30yxaenus ([16B)?

20.[Touemy 6ak TpaHcdopmaTopa 3a3eMssitoT (6-10)/0,4 kB?

21.CKo/MbKO  KO3(UIMEHTOB  TpaHCHOpMaLMd  MOXXHO  MOAYYMTb  Ha
TpaHcdopmarope (6-10)/0,4 kB npu nomoiy [1EB?

22.TTouemy Ha TpaHchopmaTopax (10-6)/0,4 kB BTopruHasi 0OMOTKa 3a3eM/ISIeTCS?

23.Kakoi1 KII/l y coBpeMeHHOTro CU/I0BOoro TpaHcdhopmartopa?

24.]151s yero oripee/sitoT MOTepy X0JI0CTOr0 X0/a TpaHchopmaTopa?

25.KakuMy anmapaTaMyd KOMMYTHPYIOT TOKU TpaHC()OpMaTOPOB MOIIHOCTBIO [0
630 kBA B cetu 10 kB Ha xosiocTom xoay?

26.Yewm 3amuiriatoT TpaHcopmarop (10-6)/0,4 kB ot K3 BHyTpu 6aka?
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27.YeMm 3amumiator TpaHchopmaTopsl (10-6)/0,4 kB oT BHemHuX K3 (Ha nuHMSX
0,4 xkB)?

28./17151 yero yCcTaHaB/IMBalOT ra3oBble peje?

29.Yto Takoe (a3rpoBKa TpaHChOPMaTOPOB?

30.YewM 3amuinaroT TpaHcGopmaTop OT Haberaromux BOJIH MiepeHarpsKeHn ?

31.[1ns1 uero yCcTaHaB/IMBAKOT pacCIlIMPUTENA Ha TpaHChopMaTopax?

TectupoBanue (TCk, TCn)

Bbibepume 00uH npasu/ibHbIll 8apuaHm omgema
IToCcTaHIMU YCTaHAB/IUBAIOT:

TOJILKO J1J1s1 TIpeoOpa30BaHust 3IEKTPO3HEPTUU

TOJILKO JIJIs1 pacIipefie/ieHusi 3/IeKTPOIHePTyur

+717151 TIpeoOpa30BaHus U pacripe/ie/ieHNsl 371IeKTPO3HEePTUU
J1sI TIOAK/TFOUEHH ST XKUIbIX IOMOB

BoIk/II0UaTe/ U Ha MOJACTAHIUU YCTAHAB/IMBAIOT /I/If:
KOMMYTAaLMM TOKOB X0JI0OCTOTr0 X0/la TPaHC(OPMaTOpOB
BKJIFOUEHUS U OTKJTFOUeHUs ToTpebuTesieit

KOHTPOJI51 HaJj TOKOM TpaHC(OpMaTopoB

+ KOMMYTAalL[M1 TOKOB Harpy3Ku ¥ KOPOTKUX 3aMbIKaHUM

Pa3beguHuTe/ M HA NOACTAHLUH YCTAHAB/IUBAKOT /I/ISA:
OTKJ/TFOUEHUSI TOKOB Harpy3Ku

+ CO3/1aHUs1 BUJMMOTO pa3pbiBa Lenu

TIPOBEPKU OTCYTCTBUSI HalpsDKeHUsI

pa3pbiBa eMKOCTHBIX TOKOB

YKaXuTe yc/10BHOe rpaduueckoe H3o0pakeHue pasbejuHHUTEIS.
A) D N B) o N B)—\L B I N

+A

b

B

r

TpaHchopMaTopbl COOCTBEHHBIX HYXK/ YCTaHAB/IUBAKOT J/IA:
ro/i3apsijia akKyMyJ/IiTOpHOU GaTapeun

OCBeILleHUs] TEpPPUTOPHH Y TTIOMELLleHUI

MOZI0rpeBa NPUBO/I0B BbIK/TFOUATEeIeN

+BCeX Tpex MepeurcieHHbIX HY K]

TIpreMHHKH 3/TeKTPHUECKOMH SHePruu:
3/IeKTPO000PY/J0BaHUe TTOACTAHI[UH



+3/1eKTpOHarpeBaTe/ib
3epHOTOK
IIOTOYHasl JIMHUS

IToTpeOduTe/HM 3/IEKTPUYECKOH YHEPTHM:
OJJUHOUHBIM 37IEKTPO/IBUTATE b
BBITMPSIMUTE/Th

+11eX 110 repepaboTKe [peBeCHHbI
OCBeTHUTe/IbHasl JlaMIia

B KaKMX HOpPMaTHBHBIX I0KYMEHTaX COCPeA0TOUEHO YCTPOICTBO
3/1eKTPOYCTAaHOBOK?

+TIpaBr/Ia yCTPOKCTBA 37IEKTPOYCTAHOBOK

CTIpaBOYHUKHU MH)KEHepa-3/1eKTpPUKa

TIpaBU/Ia TEXHUKU 0€30T1aCHOCTH

00beM 1 HOpMBI UCTTBITAHHS 3JIEKTPO000PYJ0BaHUS

B Kaknx HOPMaTHBHBIX JOKYMEHTaX 0TPa)keHO 0e30macHoe MPOM3BO/ICTBO PadoT B
3/IeKTPOYCTaHOBKAaXx?

CTpOUTe/TbHbIe HOPMBI U TIPaBUJIa

+MeyKOTpac/ieBbie TIPaBH/la TEXHUKU 0€30T1aCHOCTU B 3/IEKTPOYCTaHOBKAX

yueOHUKU TI0 31IeKTPOCHA0KEeHUIO

3alUTHbIE OTK/TFOYAIOIIEe YCTPOUCTBA

B KaKMX HOPMaTHBHBIX IOKYMEHTaX 0TPa)keHbI 00 beMbl HCIIBITAHUA
3/1eKTP0o00OpyAOBaHMA?

CTpOUTE/IbHbIE HOPMBI U IPaBH/Ia

y4eOHUKH 110 371eKTPOCHA0KeHHIO

+00beMbI 1 HOPMBI UCITBITAHHUS 3/IEKTPOOOOPY/J0BAHKS

9KCTUTyaTalus 3/1eKTPO/IBUTaTe el

B Kaknx HOPMAaTHBHBIX JOKYMeHTaX 0TPpakeHa HOPMaTHBHAsA Harpy3Ka
j/IeKTponoTpeduTesien?

TIpaBUJIa YCTPOWCTBA 3JIEKTPOYCTaHOBOK

TIpaBU/Ia TEXHUKU 0e30T1acHOCTH

+CTpPOUTE/TbHbIE HOPMBI U TIPaBU/Ia

TIpaBUJIa TEXHUYEeCKOM KCTITyaTalliy 37IeKTPOYCTaHOBOK MOTpeduTeneit

B KakKoM HCTOYHHMKE COCPe/J0TOUeHbI ITPaBU/Ia yCTPOICTBA 3/IeKTPOYCTAaHOBOK,
Me)K0Tpac/ieBble MPaBU/Ia M0 TeXHUKe 0e30MacHOCTH, MPaBU/Ia TeXHUYECKOH
IKCIUTyaTaluu 3/1eKTPOYCTaHOBOK MOTpe0uTe/1eH?

B CTIIpaBOUHUKE UH)KeHepa-3/1eKTprKa

+B OMO/MMU 37IEKTPUKA

B CTPOUTE/ILHBIX HOPMaXx M TpaBHIax

B MHCTPYKLIMSAX 110 KCIITyaTal[iy 3/IeKTPOYCTaHOBOK
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Kakoii yros Mmexjy BeKTopaMu ()a3HOTr0 4 JIMHEMHOT0 HanpsbkeHus B Tpexda3Hou
ceTu?

+30°

60°

45°

180°

Kakoe camoe joporoe 000py/joBaHie Ha MOJCTaHIIUH?
+CU/10BOl TpaHc(opMaTop

3/71era30BbIM BbIK/IHOUATE/lb

pa3beMHUTEb C MOTOPHBIM IPUBO/OM

sJerKa pacripegycrporcta 10 kB

HOBLI]HEIIO]].II/IE TpaHC(l)OpMaTopbl B JJIEKTPHUYECKHX CeTAX YCTAHAB/IMBAKOT JJifl:
YBEeJ/IMUEHUS T’ a6apI/ITa JIMHUN

CHIWKEHUSI eMKOCTHOM IMMpOBOAUMOCTH JINMHUHU

+ CHWKEeHUd MoTepu HAIlIPpsKEHUA YU SHEPIYU B JIMHUAX

CHIDKEHHA KO/In4yeCTBa TpaHC(bOpMaTOpOB B CeTdx

AKTHBHasi MOIIIHOCTH B TPaHc(opmaTopax TepsieTcs B:
Oake TIpy¥ CUIMMETPUYHOM Harpy3ske

+00MOTKax ¥ MarHUTOIIPOBO/IE

Oake mipu 1Byxda3HOM Harpy3Ke

pajuaTopax

Kak paccudrarh M0T€PH aKTUBHOM YHEPruM B MarHUTOIIPOBo/ie TpaHcdopmaropa
3a roj?

Wwmar = APxk3 trop

+Wwmar =APxx trop

Whwmar =(APxx + APx3) Tmakc

Wwmar =A Pxx Tmakc

Kak paccuurarh NoTepu aKTUBHOM YHEPTrUHM B 00MOTKax TpaHcdopmaTopa 3a roa?
Wos =AP k3l ron

Wos =(AP +APK3)tF0ﬂ

Wos =AP KT

T Wos :APKS’KSAI‘ZT

Kak paccunrTarh noTepy akTUBHOM MOIIIHOCTH B TpaHcopmartope 10/0,4 kB?
AP = Pyoy = Br

AP = Pyoy ' 11— Buou

AP = Py + PsKsr

+APT = Py +PK3K3A1"2



Ykaxure yc/ioBHOe rpadudeckoe uzodpaxkenue tpexgasHoro rpancopmaropa.

oo -Gt

+I

>

W U

ITo kKako# popmysie BEIUKMC/ISIETCA HOMUHA/ILHBIN TOK Tpex(a3Horo
Tpancdopmaropa?

S
1 HOM — UHOM
HOM
] _ S HOM
HOM —
+ \/g UHOM
] _ UHOM
T
Loy = \/f”
HOM
3R,

Yro Takoe ko3¢ ¢unment Tpancopmanum cunoBoro Tpancpopmaropa?

KT — U](DA3
U2<DA3’
KT — UI./Y
+ U2/]
K,
w,
SZ

ITepekitouaTensb «aHan@» ycraHaB/AMBawT Ha TpaHcdopmarope 10/0,4kB s
+ U3MeHeHUsI UMcC/ia BUTKOB OOMOTKU BbICOKOT'O HalpsSKeHUs

M3MeHEHUs UrC/ia BUTKOB 0OMOTKY HU3KOTO HaTPsDKEeHUST
pa3MeILeHrs TepMOMeTpa
yznobcTBa 06C/TyKuBaHUS

ITouemy nepek/iuaTe/ib «aHuamng» B Tpancopmaropax 10/ 0,4 kB Ha3biBaloT
nepekJ/nouaresib 0e3 Bo30yxaenus (II6B)?

TIePeK/TI0UaeT YHC/I0 BUTKOB ITPU HEOOJTBIIIOM TOKe Harpy3KH

TepeKIroyaeT YUC/I0 BUTKOB IPU TOKE XO0JI0CTOr0 X0/a

+TepeK/IroYaeT YKMC/I0 BUTKOB TP OTCYTCTBUHU HaMpPsDKEHUS

TIJIAaBHO W3MeHsIeT UMC/I0 BUTKOB 0OMOTOK



Cko1bK0 K03 dunyeHTOB TpaHcPopMal[ui MOXKHO MO/IyUYUTh Ha TpaHcopMaTope
(6-10)/0,4 xB npu nomouu I16B?

O/IVH

+TISITh

yeTbipe

BOCEMb

bak Tpancgopmaropa 3azemsior (6-10)/0,4 kB pas:

CTeKaHMsI CTaTUYEeCKOTro 3/1eKTpUuecTBa

VCKJTIOUeHUS TepeMellleHust

OTK/IFOUEHUs1 KOPOTKHX 3aMbIKaHUM

+ 6e301aCcHOr0 NMPUKOCHOBEHMUSI B C/Ty4ae TIOBPeKAeHUS U30/ISLUA OTHOCUTETHHO
KOpIlyca

Ha tpancdopmaropax (10-6)/0,4 kB BropruHasi 00MOTKa 3a3eM/IA€TCs AJIA:
YCKOpEeHUS OTK/TIOUeHUsT MeXXTyha3HbIX KOPOTKHX 3aMbIKaHUM

CTeKaHUs CTaTUUECKUX 3aps/[0B C 0OMOTKHU

+ CHWKEeHUs HalpsKeHUsI IPUKOCHOBEHUS TIPY TIOBPEXXAeHUN U30JISILIUA MeXAY
oOMOTKamMu

MTUTaHUs TTOTpebrTe el npyu 00pbIBe HYJIeBOrO IMPOBO/IA

Kakoii KII/l y coBpemeHHOro cuioBoro tpaHcdopmaropa?
78%

+98%

90%

100%

IToTepu xo0/10CcTOr0 X042 TpaHchopMaTopa onpejeasoT AJIs:
+BBIYMCJIEHUS] IOTePb SHEPTUHU B TpaHChOpMaTope

BbIOOpPA KOMMYTHUPYIOIIET0 pa3beUHUTEIS

pacueTa CUCTeMbI OXJIaXK/IeHUSI

ornpejeneHust Harpy3Ky B HOUHOE BpPeMst

IToTepu KOPOTKOro 3aMbIKaHUsI OTIPEAe/ISIOT JJIs:
pacyeTa CUCTEMbI OXJIAXKIEHUS

orpe/ieieHUsI HAarpy3Ky B paboyee BpeMst

BbIOOpa CUCTEMbI OXJIaXK/AEeHUS

+pacueTa akTUBHOTO COTIPOTHB/IEHUsI TpaHCHopMaTopa

Toku TpaHcgopmaTopoB MOIHOCTHIO 0 630 KBA B cetu 10 kB Ha xos10cTOM X0y
KOMMYTHPYIOT arnmnaparaMu:

+pa3beJUHUTESIMU

BBIK/IFOYATe/IIMU Harpysku

BaKyyMHBIMH BbIK/IFOYaTEe/ISIMU

npegoxpanutesnsmuy Ha 10 kB



Tpaucdopmarop (10-6)/0,4 kB ot K3 BHyTpH 0aKka 3amuIIaoT:
aBToMaramu Ha cTopoHe 0,4 kB

OTrpaHUUMXTe/ISIMU NepeHarnpsbkeHud Ha ctopoHe 10 kB
+IpefoxpaHuTesiMU Ha cTopoHe 10 kB

pasbeuHUTeIsIMU Ha cTopoHe 10 kB

Tpancdopmaropsl (10-6)/0,4 kB ot BHeinHux K3 (Ha munusx 0,4 kB) 3amuinaror:
+aBToMaTtamu Ha ctopoHe 0,4 kB

OrpaHUYUTEJISIMU MepeHarnpsbkeHui Ha ctopoHe 0,4 kB

rpefjoXpaHuTesiAsMU Ha cTopoHe 10 kB

pa3besuHUTeNsIMA cTOpoHe 0,4 kB

I'a30oBble pesie yCTAaHAB/IUBAKOT JIJIA:

BU/IMIMOT'O KOHTPOJISI yPOBHS Mac/a

+ CHUTHa/IM3aI[iK ra3000pa3oBaHus BHYTpH Oaka TpaHcdopmaTopa
OTKJTFOUEHHsT TpaHC(hOopMaTopa NPy BHEITHUX KOPOTKMX 3aMbIKaHHUSIX
orbopa 1mpob Macsa u3 TpaHchopmaTopa

BbICOKOBO/ILTHBIN NpefoXpaHuTelb Ajs TpaHncdopmaropa (10-6)/0,4 kB
BBIOMPAIOT:

+T10 IBYKPaTHOMY HOMUHA/IbLHOMY TOKY Ha cTopoHe 10 kB

10 /IBYKPaTHOMY HOMUHA/IbLHOMY TOKY Ha ctopoHe 0,4 kB

110 HecpabaThIBaHUIO NP HOMUHALHOM TOKe TpaHchopMaTopa

MyTeM OTCTPOMKH OT BCeX aBTOMAaToB Ha cTtopoHe 0,4 kB

M cnpaBHOCTHh BbICOKOBOJ/IBTHBIX NMPeAOXpPaHHUTe /el MPOBePAI0T:
B 1ab0paTopyy TOAKII0UeHHeM K UCTOUHHUKY 10 KB

BK/IFOUeHHEM TpaHC(opMaTopa 1 M3MepeHreM (pa3HbIX HaMpssKeHUH
+TecTepoM

BHEILIIHUM OCMOTPOM

da3upoBka TpaHc(opMaTopoB — ITO:

CpaBHeHHe YPOBHEeU HarpsbKeHUs [IByX TPAaHCPOPMATOPOB

TIpOBepKa COeJMHeHUs Hy/IeBbIX POBOIHUKOB JIBYX TPaHC(HOPMAaToOpOB
+IIpOBepKa OTCYTCTBUSI HAIPsDKEHUs] MeXXAy OJJHOMMEeHHbIMU (a3aMu
TIpOBepKa Hamnuusi (ha3HbIX HaNPsyKeHUN

TpaucdopmaTop ot HaberarwmuX BOJIH NMepeHaNnpPsHKeHU! 3alHIIai0T:
TpyOUaThIMU pa3psiAHUKaMU

VICKPOBBIMM MPOMEKYTKaMHt

+OrpaHUuYMUTEISIMU TepeHarpskKeHu

BBICOKOOMHBIMU TPeA0XPaHUTEISIMUA
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B 3aKpbITHIX CyXHX NOMeLleHUAX MpPeJNoUTUTe/IbHO YCTaHAB/IUBATD
TpaHc(opMaTopbI:

Mac/siHble, C paiaTopaMu

repMeTUUHbIe Mac/siHbie

Mac/siHbIe, C CHMMEeTPUPYIOIIeid 0OMOTKOM

+Cyxue C IUTOU U30JIsIL1en

Paciiypurenu Ha TpaHc()OopMaToOpax yCTaHAB/IUBAKOT JAJIS:

+ KOMITeHCAILUM TeMITepaTypHbIX 00beMOB Macyia B Oake
KOHTpOJIA TeMIepaTyphl Macja

CMeIIleHus LIeHTPa TSHDKeCTH TpaHCcopMaTopa

orbopa rmpob macsia

B ceTsix aBTOMaTHUeCKHe BbIK/IHOYATe/ M YCTaHAB/IMBAIOT [JIA:
JIMCTaHI[MOHHOTO YTIpaB/ieHuUsl Harpy3Kou

OrpaHUYeHUs1 TOKOB KOPOTKUX 3aMbIKaHUM

+KOMMYTal[M{ TOKOB Harpy3Ku U KOPOTKUX 3aMbIKaHUU
yIipaBJ/ieHUs] HapY>KHbIM OCBellleHueM

JJIEKTPOMAarHMTHBIN pacLenuTe/Ib JeUCTBYeT 0 NPUHLMILY:

TIPDU CHSITHM KPBILLIKA aBTOMAra J|eMCTBYeT Ha CepJleYHUK

+TIpY IPOTeKAHUU OOJIBIIINX TOKOB CEP/IEUHUK BTATHUBAETCS B KATYIIKY
pacLenuTesTb MPU U3rMOAHNY Ha)KUMaeT Ha Cep/IeUHHK

cpabatbiBaeT OT 3/IeKTPOAUHAMUYECKUX YCUINN

Bpems oTK/II0YeHUsI aBTOMATA 3/IEKTPOMAarHMTHHIM pacuenurTe/ieM:
HECKOJIbKO CeKYH/]

+0,02-0,04 c

1c

3aBHCHUT OT Harpy3Ku

Tok cpadaTbIBaHUs 3/IEKTPOMAarHUTHOT0 PACIieNUTe/Isl 3aBHCHUT OT:
CeueHHs IPOBO/IA PaCIIeMUTe/Is

HOMHHAJ/IbHOTO TOKa KOHTAaKTOB aBTOMaTa

TOKa MOTpeOuTesIs

+ MpoU3BeIeHUs UKC/la BATKOB Ha TOK

Teru1oBo# pacuenure/ib JeMCTBYeT M0 MPUHIUAILY:

M3MeHeHHsI TI0JI0’KeHHs cep/leYHUKa B KaTyllIKe TTPU MPOTeKaHU! TOKa
+u3rubanusi OMMeTasTHUeCKOl MIacTUHbI

yAJMHEHUs] OZJHOPOJHOM T/IaCTUHBI TPY HarpeBe

HarpeBa KOHTAaKTHOW CHCTeMbI

XapakTepuCTHKA TeIVIOBOr0 paclienuTe/is uMeeT BU/A:

11



TIPSIMOJIMHENHAas! 3aBUCUMOCTD OT IIPOTEeKaroL[ero TokKa
CTyTeHYaTbI BU/,

oOpaTHo3aBUCHMasi OT JIF0OOT0 TOKa MOTpebuTeIst
+o6paTHO3aBUCUMast OT TOKA, MPEeBLIMIAIIHH HOMUHATBHBINA TOK

Paciienure/ib B aBTOMaTHYeCKOM BbIK/II0OYaTe/Ie BO3/jeMCTBYeT Ha:
HEIoCpe/CTBeHHO Ha KOHTAaKTHYH CUCTEMY

+ cuctemy CBOOOJHOTO paclieTyieHus]

3JIEKTPOMAarHUTHBIN pacLernuTe/Tb

OTK/TFOYAIOLIYI0 NPYXKUHY

Tok cpadaThbIBaHHUA TEIJIOBOI0 PACIeNHUTE/Is1 0OTCTPAaUBAETCA OT:
ToKa ogHo(a3Horo K3

TOKa MUHUMAJ/IbHOW Harpy3Ku

MyCKOBOT'0O TOKA JIBUTATeJIst

+ MaKcHUMasbHOTO pabouero ToKa JIMHUN

CKoOJ/IbKO YPOBHE MoTpeduTe/1Iel MO)KHO BbIAGTUTH Ha MPOMBIIIJIEHHBIX
npejnpusaATHaIX?

JiBa

+ueTbIpe

1IeCTh

BOCEMb

B/10KMpoOBKa MeXAy pa3beIUHUTE/IAMU U 3a3eM/ISIIIMMHU HO)XKaMHU Hy)KHa:
+9T00bI OTK/IFOUNTH Pa3beJUHUTE/Ib, a 3aTeM OTlePUPOBATh 3a3eMJISIFOIIIMMU HOXKaMU
YTOOBI BK/IFOUNTh Pa3beJUHUTE/Ib, a 3aTeM OTlepUPOBaTh 3a3eM/ISIFOIIIMMU HOXKaMU
JJ1s1 DPEMOHTA 3a3eMJISTIOLLUX HOXKer

[/1s1 pEMOHTA pa3beuHUTEeN

JIJ/Is1 Yero onepupyoT 3a3eMJ/ISIOIMM HOXKOM B HY/IeBOM Touke 00MoTkH 110 KB?
BKJ/TFOUAIOT TIPU MPHUOIVPKEHUU I'PO3bI

Ha BCex TpaHC(opMaTopax 3a3eM/ISIOIUI HOXK BK/IHOUeH

+ JIJIsl CHY)KeHHUsI TOKa OZIHO(Pa3HOTO KOPOTKOTO 3aMbIKaHus B cetu 110 kB
BKJ/TFOUAIOT TIPU BBITTOJTHEHUY PEMOHTOB TpaHchopMaTopa

Ilapa/uieIbHO 3a3eM/IAIOIEMY HOXKY B Hy/IeBOM Touke 00MOTKH 110 KB BK/IIO4YaroT
OrpaHUYMTE/Th HaNPSDKeHHUsl, YTOObI:

COeJMHUTH HYJIEBYIO TOUKY C 3a3em/ieHreM uepe3 60/bilioe COMPOTUB/IeHNEe

+3allUTUTb HYJEBYI0 TOUKY OT [epeHarnpsbkeHU Npyu pa30MKHYTOM 3a3eMJISIFOLLEM HOXKe
obecrieunTh pe3epB MPH BbIX0/le OCHOBHOTO OIPaHUUUTEJIsl HaMpsHKeHUsT

BCe BbIBO/IbI 00MOTKM 110 KB ObI/IM CoeiHEHBI C OTPAaHUUMTE/ISIMU HaMpsDKeHUN

UYeM BK/IIOYAIOT U OTK/IHOYAIOT TPaHcdopmartop co ctoponbl 110 kB?
pasbegunuTenem 110 kB
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JIByMs TI0C/IeIoBaTe/IbHO BK/IFOUEHHbIMU pa3beauHuTesisMud 110 kB
+5/1era30BbIM BBIK/IHOUATE/1EM
OT/ie/IuTe/IeM

BykBa T B 0003Hauenun Tpanchopmaropa TMH-4000/110 o603Hauaer:
+Tpex@a3zHbIii

TPEX0OOMOTOUHBIN

TPaHCIOPTUPYEMbIH

THPUCTOPHOE PeryIMpOBaHUe HAIPSDKeHHSI

HomvuHabHbIH TOK 00M0oTKH 110 KB y Tpancdopmaropa TMH-4000/110:
20 A

+30 A

35 A

40 A

Otimune aBroTpancdopmaropa ot Tpancdopmaropa B:
rabapurax

CUCTeMaXx OXJIaKIeHUsI

+ crocobe mepegaur SHEPryur

YCIOBUSIX MOHTaXka

OHeprus 13 NepBUYHO 00MOTKH BO BTOPHUHYIO B aBTOTpaHcopmaTope
nepefaeTcs nyrem:

MarHUTHBIM

3J1eKTPUUYECKUM

+U 3JIeKTPUUECKUM, U MarHUTHBIM

BO3/IyIIIHBIM

Ha 06ake TpaHcdopmaTopa yCTaHaB/IMBAIOT Ce/TMKareeBbld GUIbTP AJIA:
OUMCTKHU Macjia OT MeXaHUUeCKUX MpuMeceit

OXJIXKJeHUs Macsia

yBeTMUeHus: 00bemMa mMacia

+ OUMCTKM MacJia OT B/aru

AKTHUBHOe CONIPOTHB/IeHHe TPpaHc(opmaTopa 3aBUCHT OT:
BeJTMYMHBI aKTUBHOM Harpy3Ky Ha BTOPUYHOM 0OMOTKe

+ ceueHUs TIPOBO/IOB UKMCJIa BUTKOB U MaTepuasa 0OMOTOK
BeJTMYMHBI I0/IBe/IeHHOT0 HaMpshKeHHs K TIepBUYHOM 0OMOTKe
BeJIMYMHBI MarHUTHOTO [TIOTOKA [PU Harpyske

dopmyna aas onpeaenenus Ko3¢gdunyeHTa MOLIHOCTH X0/I0CTOr0 X0Aa

TpaHcopMaTopa o NacnopPTHLIM JaHHBIM:
U
COSQ,, =—24

]XX
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UJTHH

COSQPyy =
XX

AP,y
COS =
Pxx \/EIXX

COSQ,, = Ay
oy =
+ \/§ ])Q(UHOM

B TpaHcdopMaTope Hepery/MpyeMyo A00aBKy HanpspKeHUsI MO/TyYaloT:
V3MEeHEeHUEeM MO0JIOKEeHUS MepeK/roYaTesis «aHuarngd»

no/iBefieHNeM K TpaHC(OPMAaTOpY TOBBIIIIEHHOTO HaIpshKeHus
+yBeJIMueHreM UKC/ia BUTKOB BTOPUYHON 0OMOTKH

yMeHblIlIeHHEeM YKC/ia BUTKOB ITepBUYHON 0OMOTKH

IToTepy aKTUBHOM 3HEPrUH B MarHUTONPOBO/e TpaHcdopMaTopa 3a roj
BBIUHC/IAITCA 110 hopmyiie:

n AW, =APt,, 1

AW, = APth ron

AW, =AP,, K sur

A WK3 = \/g 1 XXUHOM

IToTepu aKTHBHO# Hepruu B 00MoTKax TpaHcdopMaTopa 3a roji BBIUMC/IAITCSA 10

dhopmye:
AWOEM =AP, x3tron

AWIG = APXXtrozz

2
+ AWy =APK T
AWyy = \/3 LyionU riom K?AF

AKTHBHOe CONPOTUB/IeHHUe TPaHC(opMaTopa Mo NacHOPTHHIM JJaHHBIM MO)KHO
BBIUHUC/IUTH N0 (popmy.ie:

U
RT — HOM
ﬁ]HOM
U 2
RT =AP K3 o
HOM
U 2
RT :APK3 HOM2

+ HOM
R, :JZT2 - X,

NHAyKTHBHOE CONPOTHUBI/IeHNe TPaHc(opMaTopa 1o nacnopTHbLIM AAHHBIM MO)XXHO
BbIUMC/IMTH N0 (popmy.ie:
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ITo/tHOe compoTHB/IeHHe TpaHchopMaTopa Mo NacCHOPTHHIM JAHHBIM MOKHO
BBIUMC/IUTH 10 (popmy.ie:
ZT — UHOM
\/EIHOM
2

0
_ug% Uy
=K ZHOM

N 100 S,

2

Zy =APyy Yo

HOM

Z, =\JX;> - R’

MakcumanbHbii TOK K3 3a TpancdopmaTopoM MO)KHO BbIUMC/IMTH 10 opmy.ie:

2

11(3(3) — U;OM
T
U
11(3(3) — \/_HOM
+ 37,
I G _ UHOM
K3
27,
b 3 _ 3 UcDA3
K3 -
ZT

Toku xosiocToro xoja tpancgopmaropoB moufHocTbio 10 400 kBA B cetn 10 kB
KOMMYTHPYIOT afnaparamMu:

+pa3beJMHUTEISIMU

BBIK/TFOUATe/ISIMU Harpy3Ku

BaKyyMHbBIMU BbIK/THOUaTE/ISIMUA

nipegoxpanuTensamu Ha 10 kB

CoBpeMeHHbIN BepTHKA/IbHbBIU 3/IEKTPO/| 3a3eM/IUTE ISl BbITIO/IHAETCH U3:
13 KaTaHOW MPOBOJIOKY JUaMeTpoM 6 MM

13 NPYTKOBOM cTanu AuameTpom 10 Mm

Y3 YTOJIKOBOM CTau

+13 MPYTKOBOM CTa/ M AuaMeTpoM 16 Mm
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3azem/isIoLIee yCTPOUCTBO — 3TO:

+COBOKYITHOCTb 3a3eMJIMTe/Isl U 3a3eMJISIFOIIMUX MPOBOHUKOB
KOHCTPYKI[US U3 BePTUKaIbHBIX U TOPU30HTA/IbHBIX 3/IEKTPO/IOB
BCe, UTO PacIio/jI0’KeHO B 3eMJie B 30He MO CTaHLIUU

CITyCK OT TpaBepChl OTOPHI 0 3eMJIU

3aHyJ/iIeHHe BbIINO/IHACTCA AJIA:

COeJMHEeHHS KOpITyca 3/IeKTPOIIPUEMHMKA C 3eMJIer

+cpabaThIBaHUSI 3aIAThI TMHUM TTPYU 3aMbIKaHUH (Da3bl Ha KOPITYC
CHWKEHUS HaTlpsDKeHWsI IPUKOCHOBEHMUSI TIPU 3aMblKaHUU (Pa3bl Ha KOPITyC
COoeIMHEHHsI KOpITyca 3/IeKTPOIpHeMHUKA C HYJIeBOW TOUKOM UCTOYHHKA

HanpspokeHus B MecTe coeJuHeHHs (a3bl ¢ KOPIMyCcOM 3/IeKTPONIpHeMHHKaA (MpH
ogHoda3zHom K3) usmensirorcs:

BCe (ha3Hble HaMpsDKeHWs] CHAKAFOTCS

[IBa HaTIPsDKEHUST CHYDKAIOTCS, @ OJHO YBeTMUHNBAETCS

+0/IHO (pa3HOe HaTPsKeHHe CHW)KAeTCs, a /[Ba APYTUX BO3PACTalOT

JIMHeWHbIe HarpshKeHUs He U3MeHSIOTCS

Opanodasnbie K3 B cetu 380 B BoiunciastoTca no opmy.ie:
U(D
7
T

Z e + 20—
+ IIET 3

](1) —
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Tabmuna 3 — Kpurepuu oneHKH ¢(h)OpMHUPOBAHHOCTH KOMITeTeHI[UM

Kog m Kpurepun oniennBaHusi chOpMUPOBAaHHOCTH KOMIIETEHLIN
HavMeHOBaHHe (yacTu KoMIeTeHLIMH)
WH/IMKaTopa Ha 0a30BOM YpOBHe Ha TOBBILIEHHOM YPOBHE
JOCTKeHUsT COOTBETCTBYET OL|eHKe COOTBETCTBYET COOTBETCTBYET OL|eHKe
KOMITeTeHLIUU «y[IOBJIETBOPUTEILHO» OL[eHKE «XOpOIII0» «OTJIUYHO»
(uactu 50-64% ot 65-85% oT 86-100% ot
KOMIIETEHLIUH) MaKCUMaJibHOTO Oasa MaKCHMaJIbHOTO MaKCHUMasbHOro 6asa
banna
N-1nkoc-1 Crygent gemoHctpupyet | CrygeHT nokassiBaeT | CTyzeHT [TOKa3blBaeT
Ocy1jecTBisieT | 3HaHKWe OCHOBHBIX 3HaHUe U NTIOHUMaHue | riybokoe 3HaHUE U
MOHHUTOPUHT CBeJIleHHH O CTPYKTYpe U | CTPYKTYPBI ! TIOHUMaHHe CTPYKTYPBbI U
TEXHUUYECKOT0 rapameTpax CUCTeM rapamMeTpoB CUCTEM rapamMeTpoB CUCTEM
COCTOSTHUS 3/IeKTPOCHa0KeHUs, 3/IeKTPOCHa0KeH!s, 3/IeKTPOCHAOKeHHS, C
obopy/ioBaHUSI | YCBOMJI OCHOBHbIE XOPOLIO YCBOW/ BBICOKOI1 CTeeHblo
TIO/ICTAaHLIA I TIPUHLIUITBI PacyeTa TIPUHLIUTIBI PacyeTa CaMOCTOSITe/TBHOCTU
3JIEKTPUUECKUX | 3JIEKTPUUECKUX Harpy3oK | 3/1eKTpPUUecKuX BbIJle/IsieT T7IaBHble
cereit 3J/IeKTPOTIPHEMHHKOB, Harpy3okK TIOJIO>KeHUSI B 00/1aCTH
norpeburesnei, 3JIEKTPOTIPUEMHHUKOB, | CTPYKTYPhI U [1TapaMeTpoB
5/IeMEeHTOB U y3/I0B norpeburesne, CHUCTEM 3JIeKTPOCHAOKEeHHSI

Harpy3Kd CUCTEM
3/IEKTPOCHAOXKEHUS,
VMeeT He3HauuTe IbHbIe
nipo0esibl B yCBOEHUN
Marepuasa, He
TIPEMATCTBYIOIHE
JanbHeniemMy
o0yuenuto. CTyIeHT Ha
0a30BOM ypOBHE
crioco0eH OCYITeCTBISITh
MOHUTOPHUHT
TEeXHUYECKOTO COCTOSTHHUSI
obopyoBaHus
MOACTaHLUN
3/IEKTPUUECKUX CeTel

3JIEMEHTOB U y3/10B
Harpy3Ku CUCTeM
3/IeKTPOCHa0XKeHUS,
CBOOO/IHO oTIepupyeT
TepMHUHAMH, CII0COOeH
C He3HAUNTETbHBIMU
olMOKamMu 0000611aTh
1 000CHOBBIBAThH
TIPUHSATBIE PEIleHMS.
CryneHT criocobeH
OCYIIIEeCTBJISATh
MOHUTOPUHT
TEXHUUECKOTO
COCTOSTHUS
obopyoBaHus
MOACTaHLUH
3JIEKTPUUECKUX CeTelr

1 criocobeH JiaTh KPAaTKYIO
XapaKTePUCTUKY OCHOBHBIM
HJiesiM TeOpeTHUYEeCKOro
MaTepHasa JUCIUITUHBI,
criocobeH 6e3011O0UHO
0000111aTh ¥ IPUBOJUTH
JlOKa3aTebCTBa MPUHATHIX
peltieHui, CBOOOIHO
OTepUpyeT TepMHUHAMH U
noHATUAMU. CTYZIeHT C
BLICOKOM CTeTeHbI0
CaMOCTOSITEe/IbHOCTH
CriocobeH OCYIIeCTB/ATh
MOHUTOPHUHT TEXHUUECKOT'O
COCTOSTHUSI 000pY/10BaHUS
MOZCTAHLUM 3JIEKTPUUECKUX
ceTen

Mopayns 2. Harpy3ouHasi cmocoOHOCTH U BBIOOP
3/IEKTP0000pYy/0BaHUs

Bonpocbl 015 cobecedosaHus:
. Kakue seMeHTbI CO/Iep>KUT ObITOBOM aBTOMaTHUeCKHi BbIK/IHOUaTe/lb?
. OT yero 3aBUCHUT TOK cpa0aThIBaHUS 37IEKTPOMarHUTHOTO pacLienuTeis?

MapaMeTPoOB OCHOBHOTO

. Ha 4to BO3#eucTByeT TeryiIoBOM pacLeNuTe/lb B aBTOMaTUUEeCKOM BBIK/IFOUaTesne?

1
2
3. Tlo KakoMy MpUHLIUMY [1eUCTBYeT TeII0BOM paclienuTe/b?
4
5)

. [nsg uvero Hy)kKHa OJIOKMPOBKA MeXAY Pa3beJUHUTENISIMA U 3a3eM/ISIOIUMU

HOXKaMU?

6. [1yis yero onepupyroT 3a3eMJISIFOIIIUM HOXKOM B HYJIeBO# Touke 06MOTKH 110 kB?
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7. 1y yero mapauieslbHO 3a3eMJISIOIIeMY HOXKY B Hy/ieBou Touke ooMoTku 110 kB
BKJ/TFOUAIOT OTPaHUYUTE/Tb HalpPsKeHUs ?

8. Uro obo3HauaeT b6ykBa T B 0603HaueHnu tpanchopmaropa TMH-4000/110?

9. Kakoii HoMrHa/IbHBIN TOK 00MoTKH 110 KB y Tpancdopmaropa TMH-4000/1107?
10. B uem oTimune aBToTpaHchopmaTopa OT TpaHc(opMaTopa?

11. [ns yero Ha 6ake TpaHchopMaTOpa yCTaHABIMBAIOT Ce/TUKareieBbiii GUIbLTP?

TectupoBanue (TCk, TCn)

Bbibepume 00uH npasu/ibHbIl 8apuaHm omeema
JByxda3ubie K3 BoruncasioTcs no popmyie:

o Us
ZHET + ZT
o __YUs
V3z,
7@ :ﬁ
ZCD
1o - Yn
T2z,

Kak u3MeHAITCA HaNpsHKeHMsl B MecTe NMoBpeXxieHus npu pyxga3zaom K3?
+0/JHO JIMHEMHOe HaMpsDKeHHe PaBHO HYJIIO, a [iBa [Ipyrve CHUXKAKTCS

(ha3Hble HArpsHKeHUs1 He U3MEeHSIFOTCS

JIMHEVHbIe HaMpsOKeHUsI He U3MEeHSFOTCS

[1Ba JINHEMHBIX HaMNpsOKeHUsI paBHbI HYJTIO, @ TPEThe He U3MEeHSIeTCs

Tpexda3ubie K3 3a aBToMaTaMu BbIYNCISAOTCA JIS:
IPOBEPKU UYBCTBUTEILHOCTU aBTOMATOB K ToKam K3
+IpOBEPKMU aBTOMAaTOB Ha OTKJTFOUAIOIIYI0 CITIOCOOHOCTD
TIPOBEPKM BO3/JYIIHBIX JIMHWW Ha CXJIeCTbIBAHHE TIPOBO/IOB
MPOBEPKY MPUTOAHOCTH 37IeKTPOMAarHUTHBIX pacLienuTesnen

Kopotkue 3ambikaHus Ha JuHMAX 380 B oTkiirouarorca:
MarHATHBIMU MMy CKaTeJISIMU C TENJIOBbIMU PaCLIeNTUTe/ISIMUA
+aBTOMAaTUYECKUMU BBIK/IFOUYATeISIMA

pyOHIbHUKAMH

pa3beJUHUTEISIMA

Kak CHU3UTH HanpspKeHHe IPUKOCHOBeHUsA npu ogHogasHom K3?
YBeIMUUTH CeueHre (ha3HbIX TTPOBO/OB

CHU3UTD HaIpsUKeHYe TTUTAIoLLero HarpshkeHust

YMEHBIIMTh MOLLHOCTb MUTAOLLEro TpaHC(hopMaropa

+yCTaHOBUTH MIOBTOPHOE 3a3eMJIeHVe
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i mapa/uie/ibHO#M padoThl TpaHchOpMaTopoB He00X0/JMMO BBITIO/THUTH
Tpe0OBaHUs:

PaBeHCTBO HaMpPsH>KeHUM KOPOTKOTO 3aMbIKaHUST

PaBEHCTBO TPYMI COeIMHEeHNH 0OMOTOK

paBeHCTBO KO3 dHI[ieHTOB TpaHCchopMalin

+Heo0X0UMO BBITIOJTHUTE BCe IepeurcieHHbIe TpeOoBaHUS

Yros Mexy BeKTOpaMH1 TOKa U (pa3HOro HanpsHKeHUs1 y MOTPeOUTe/ I MOIHOCTHIO
P=10 kBT u cos ¢=0,9 M0>xH0 HaliTH no hopmy.ie:

+¢ = arcos (0,9)

¢ =P/0,9

¢ = arsin (0,9)

@ =+/1-cosg’

Mo1HOCTD, Bbifie/ifieMyI0 B IPOBO/JHHKE CONIPOTHB/IeHHeM R nipu nporekanuu
TOKA, MO)KHO HAaUTH 110 hopmyiie:

+P=RI2
S=UR
Q=RI

p = VR I

KoHpieHCaTOpHBIe HaTaped NMapa/iie/ibHO Harpy3Ke YCTaHAB/IMBAKTCA IS
yBeJIMUEHUs PeaKTUBHOTO TOKA

+ CHIKEeHMS TTOTePh HATIPSDKEHWS U SHEPTyU B CEeTU

CHIDKeHHS TIOTpeb/isieMOM aKTUBHOM MOII[HOCTH

CHVDKEHUSI HaTlpsDKeHWs Ha Harpy3ke

Ec/M KOH/ieHCaTOpPhI COeJMHUTH B TPEyroJIbHUK BMeCTO 3Be3/ibl, TO peaKTUBHAasA
MOILIJHOCTb KOH/IeHCAaTOPOB YBe/IMUUTCH B:

1,73 pa3a

2 pasa

3 pasa

4 paza

MouiHoCTh, He00Xo0 uMasi i/Isi KOMIIEHCAI[UM PeaKTUBHON Harpy3KH BbIYHC/IAETCS
no opmyiie:
Ok :\EU L ppax

2 2

QK= SHAF —Pur
+Ox =Py (1€ Prar — 1€ Progs)

2 2

QK :XHAF IHAF _IAI(T
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B3auMHoOe pacno/io)keHrue BeKTOPOB HanpsbKeHWd ¥ TOKOB MPHU Tpexd¢a3Hou
e€MKOCTHOM Harpy3Ke 0TPa)keHO Ha BeKTOPHO# iuarpamMmme:
U U

W U

+I

PeakTUBHas MOLIHOCTh, MOTpPed/isieMasi ABUraTe/ieM, NPH MOAK/TIOYeHUH Ha ero
3a)KMMBI Tpex(a3Hoi DaTaped KOHAEHCATOPOB U3MEHSIeTCS:

peakTHBHAsI MOII[HOCTh CHM)KaeTCst

+peakTHBHAasi MOILI[HOCTh He U3MeHSIeTCsI

peakTHBHasi MOLLIHOCTh YBeJIMUKBAETCS

peakTHBHAas MOII[HOCTb OyZieT paBHa HYJIO

PeakTuBHAas MOILIHOCTb 0aTapeu KOH/AGHCATOPOB NMPH 00pbIiBe nuTariel ¢asbl
U3MEHHUTCSA:

+He U3MEeHUTCS

YMEHBLIUTCS B [jBa pa3a

yMeHbIIUTCA B 1,73 pasa

YMeHbIIUTCA B 1,5 pasa

CHHXPOHHBIM KOMIIEHCATOP — 3TO:
ACMHXPOHHBIM JIBUTATe/Ib Ha XOJIOCTOM XOZY
+CUHXPOHHBIN IBUTaTe/b Ha XOJIOCTOM XOZY
CUHXPOHHBIU JIBUTraTe/Ib C HarpPy3KOu

0JI0K HeCKOJILKMX KOH/IeHCATOPHBIX OaTapeu

B anekTprueckux cersx cbiue 1000 B He McI10/1b3YIOTCS KOMMYTALUOHHbIE
anmnaparhbl:

pa3beUHUTEN

BaKyyMHbIe BbIK/IFOUaTe/u

BBIK/IFOYaTe/Iu Harpys3Ku

+1pefoXpaHUTeIn

B ceTsx ycTaHAB/IMBAKT TOKOOTPAaHUYHUBAKOIIUE PeaKTOPbI AJIs:
OrpaHAuYeHUs TOKa Harpy3Ku

CHVDKEHUS HaTlpsDKeHWs Ha Harpy3ke

yBeJIMUeHHWS HalpsDKeHUsI Ha Harpy3ke

+0rpaHruuYeHUs1 TOKOB MeXAy(}a3HbIX KODOTKUX 3aMbIKaHUM
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ITocsie MOIHBIX TPaHC(GOPMATOPOB YCTAaHAB/IUBAKT CABOEHHbIE PEaKTOPbI AJ/If:
Gosbliiero orpaHUYeHYst TOKOB KOPOTKUX 3aMbIKaHUN

OTrpaHUYEeHUs HaTlPsDKeHUs

+TIMTaHUs OT OJHOTO TpaHcopMmaropa JBe cekiuu 10 kB

yznobcTBa 006C/TyKuBaHUS

M3roraBimBawT TpaHcGopMaTopsl C paciieryieHHOM 00MOTKOM [I/isi:
+TIMTaHusl OT OJHOro TpaHcpopmaropa e cekiuu 10 kB

TIUTAHUS Pa3HOY/Ja/IeHHBIX OT TpaHCchopMaTopa rnoTpebuTesneit
TIOJTK/TFOUeHHs1 TpaHCopMaTopa COOCTBEHHBIX HY>K[| K OJJHON 0OMOTKe
TIOIK/TFOUEHHS K OJJHOM 00OMOTKe KOHZIeHCaTOpHOM baTapen

Ha 110 xB cuutarnTcs nepcrieKTUBHBIMHU BBIK/IIOUATEe/HU:
MaJsiorabapuTHBIE MaC/ISTHEIE

+3/1era30BhbIe

BO3/IYILIHbIE

3/1IeKTPOMarHUTHbIE

JlaByieHue 3j1era3za B Kamepax Boik/Iouaress 110 kB onpepensaror no:
3BYKOBBIM yTe€UKam

orbopam Tpo0kI 3/1erasa

+MaHOMeTpy

CKOPOCTH BKJ/IHOUEHUS

OTKy/a OepeTcsa NUTaHUe HA MOJOTPEB NMPUBO/IA BBIK/TIOUATEISA?
OT aKKyMYJ/IITOPHOU GaTapeu

+0T TpaHc(opmaTopa COOCTBEHHBIX HYX/[

OT CIiel[uaJbHOTO HarpeBaTe/IbHOTO TpaHCchopMaTopa

3a cyeT 0TOOpa Teruia py HarpeBe TpaHc(opmaropa

HanpshKkeHHe KOPOTKOro 3aMbIKaHUs TpaHc(opMaTopa onpeje/isieTcs:
V3MepeHreM HarlpspKeHUs1 Ha CTOPOHe MUTaHUsl B MOMEHT KOPOTKOI'0 3aMbIKaHHs Ha
HU3KOW CTOPOHE

+U3MepeHreM HarpsHKeHUs CO CTOPOHBI MUTaHUSI TTPU HOMHUHAbHOM TOKe TIpU
3aKOpOUeHHOW BTOPUUHOM 0OMOTKe

pacueToM 110 rapamMerpaM 0OMOTKU ¥ MarHUTOIIPOBO/ja

T0 TIOTepe HampshKeHUsl TIPY HOMUHA/IbHOU 3arpy3Ke

ConpoTuB/ieHus jiyueld cxeMbl 3aMellleHUs1 aBTOTpaHcopMaTopa K 0JHOMY
YPOBHIO IPHBOJATCS uepes:

Ko3(pduimeHT TpaHchopMaLvu

OTHOIIIEHHEe MOIIHOCTeH 0OMOTOK

OTHOLLIEHUE TOKOB

+ KBazpar Ko3¢pdureHTa TpaHchopmaLum
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JI7isl CHU)KeHUsl HanpsDKeHUs NPHU coeJUHeHUN 00MOTOK MOHIKAIoLero
TpaHcdopmarTopa no aBrorpancopMaTopHOil cxeMe 00MOTKH COeJMHAIOTCH:
Toc/Ie/J0BaTe/TIbHO-COT/IaCHO
+10C/1eJoBaTeIbHO-BCTPEUHO
Tiapa’uieIbHO-COTIaCHO
Trapa’siielbHO-BCTPEYHO

Hanpsmkenue Ha Bbixofie 00MoTkH 10 KB aBToTpaHcdopmaropa pery/iMpyoT:
yCTaHOBKOM peakTopa

+yCTaHOBKOM C/IBOEHHOT'O peakTopa
yCTaHOBKOM BOJIbTOZ00aBOYHOTO TpaHCopmaTopa
yCTaHOBKOM /IByX0OMOTOUHOTO TpaHchopMaTopa

Tabmia 4 — Kpurepuu oneHKH ¢(h)opMHPOBAaHHOCTH KOMIIETE€HITHI

Kop n Kputepun orieHrBaHus ChOPMUPOBAHHOCTU KOMIIETeHLIUU
HavMeHOBaHue (4acTy KOMMETeHLMH)
VHJMKaTopa Ha 0a30BOM YpOBHe Ha MOBBIIIEHHOM YPOBHE
AOCTHKeHUs COOTBETCTBYeT OLleHKe COOTBETCTBYeT COOTBETCTBYeT OLleHKe
KOMITeTeHLIUU «Y/I0B/IETBOPUTE/ILHO» OLIEHKe «XOpOLIO» «OTJINYHO»
(yactm 50-64% ot 65-85% oT 86-100% ot
KOMIIETEHLIUH) MaKCUMaJibHOTO Oasa MaKCHMa/IbHOI'O MakcHUMasnbHOro Oasa
banna
N-1nkoc-1 Crygent gemoHcTpupyet | CryjeHT nokasbiBaeT | CTyzZieHT [1OKa3bIBaeT IJ1y-
OcywecTsiisieT | 3HaHUE OCHOBHBIX 3HaHUe U NTOHUMaHue | OoKoe 3HaHUe U [IOHUMaHHe
MOHUTOPUHT CBeZleHW/ O Harpy304HOM | Harpy304HOU Harpy304YHOM CMIOCOOHOCTH
TeXHUUYeCKOI'0 CIOCcOOHOCTH 1 BbIOOpe | CMIOCOOHOCTH U 1 BbIOOpa rapameTpoB
COCTOSIHUS rlapamMeTpoB OCHOBHOTO | BbIOOpa ITapamMeTpoB OCHOBHOT'O 37IeKTPO000pY-
obopyioBaHus 5/1eKTp0000pY/IOBaHUsl, | OCHOBHOTO [l0BaHUs, C BBICOKOU
MO/ICTaHLIM YCBOWJI OCHOBHbIE 3/1eKTPO0OOPYZOBaHN | CTEITeHBIO CaMOCTOSITE Tb-
3JIEKTPUYECKUX | IIPUHLIUAIILI pacyeTa 51, CBOOO/IHO HOCTU Bblje/IseT IJ1aBHbIe
ceTen Harpy304HOM orepupyeT TI0JIO’KEeHHS O Harpy304HOU

CTIOCOOHOCTH U BBIOOpE
TlapamMeTpPOB OCHOBHOTO
3/1eKTPO0OOPY/J0BaHHU S,
UMeeT He3HAUNTe/TbHbIe
rpobesibl B YCBOEHHH
Marepuasa, He
TIPETATCTBYIOLHE
JaNbHeNIemMy
o0OyueHHI0.

CryneHT Ha 6a30BOM
ypPOBHe crioco0eH
OCYIIIeCTBJISATH
MOHHTOPUHT
TEXHUYECKOTO COCTOSTHHUSI
obopyoBaHus
MOACTaHLUN
3/IEKTPUUECKUX ceTelt

TepMHUHAMH, CII0COOeH
C He3HAUNTETbHBIMU
olMOKamMu 0000611aTh
1 000CHOBBIBATh
TIPUHSATBIE PEIeHMSI.
CryneHT criocobeH
OCYIIIeCTBJISATh
MOHHUTOPHUHT
TEXHUUECKOTO
COCTOSTHUS
obopyoBaHus
MOACTaHLUH
3/IEKTPUUECKUX CeTel

CTIOCOOHOCTH U BBIOOpE
rapaMeTpoOB OCHOBHOT'O
3/1eKTP000OPYZOBaHUS U
crocobeH JaTh KPaTKYyHo
XapaKTePUCTUKY OCHOBHBIM
uziesiM TeOPeTUUYECKOTO
MaTepuasa JUCLIUTUIAHBI,
criocobeH 6e301mMO0YHO
0000611[aTh ¥ MPUBOIUTH
JI0Ka3aTeIbCTBA TIPUHSTHIX
peIeHuid, CBOOOIHO
OTIepUPYEeT TEPMUHAMU U
noHsiTUsAMU. CTyJIEHT C
BBICOKOM CTETEeHbI0
CaMOCTOSATE/TBHOCTU
crioco0eH OCYITeCTBISITh
MOHUTOPUHT TEXHUYECKOTO
COCTOsIHUSI 000DPY/I0BaHUs
TIO/ICTAHLIUH 37IEKTPUYECKUX
ceTen
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Moayns 3. Tumbl cxeM, HpHMeHsieMble B CHCTeMax 3/1eKTPOCHA0)KeHHs
rOpo/OB Y NMPOMBIIILIEHHbBIX MpeANpPUsITAN

Bonpocbl 015 cobecedo8aHus:

1. OT yero 3aBUCUT aKTMBHOE COTIPOTHB/IeHHe TpaHCpopMaTopa?

2. Kak omnpegenutb Ko3h@UIeHT MOIIHOCTU XOJIOCTOTO Xoja TpaHcdhopmaropa
I10 TaCIOPTHBIM JJaHHbIM?

3. Kak BBIUMC/IUTH aKTWBHOE COMPOTUB/EHWE TpaHCdopMaropa IO MacropTHbIM
JIAaHHBIM?

4. Kak BBIYMUINWTH MOJHOE COMpPOTHBJEHHWE TpaHc(opmaTopa MO MNAaCHOPTHBIM
JlaHHbIM?

5. Kak BeuMC/IMTh MaKCUMabHbIM TOK K3 3a TpancdhopmaTopom?

6. Kakumu arimapaTamMyM KOMMYTHDPYIOT TOKM XOJIOCTOTO XOZJa TPaHC(OpPMaTopoB
MOLIHOCTBIO 10 400 KBA B cetn 10 kB?

7. 1715 4ero BBINIO/IHAETCS 3aHyJ/leHue?

8. Tlo kakoti hopmyJie BEIUUC/ISAIOTCS ABYX(da3Hbie K37

9. Kak cHU3UTh HanpsbKeHue TPUKOCHOBeHus 1pu o/iHo(da3HoM K37?

10. Yem oTK/IHOUAIOTCA KOPOTKUE 3amMbIKaHUs Ha nHUAX 380 B?

11. Jns uero Beiunc/sitoTCs Tpexdasuble K3 3a aBToMatamu’?

12. Kak BBIUMC/IUTH MOILLHOCTD, BBbIZIESIEMYI0 B NPOBOJHUKE COMPOTUB/IeHUEM R
TPy MMPOTeKaHUU TOKa?

13. [lnist uero yCTaHaB/IMBAIOTCS KOH/IeHCATOPHbIe OaTapeu rapasuie/lbHO Harpy3ke?

14. Ec/ii KOHAEHCATOPbl COeIMHUTL B TPEYTOJIbHUK BMECTO 3Be3/ibl, TO BO CKOJIbKO
pa3 YBeJIMUUTCS PeakKTUBHasi MOLLIHOCTb KOHZ€HCAaTOPOB?

15. Kak u3MeHUTCs1 peaKTWBHasi MOIITHOCTb OaTapeu KOHeHCAaTOPOB IIPU 0OpbiBe
nuraroien aspr?

16. Kakue Boiktouatesnr Ha 110 kB cuuTaroTcs nepcrieKTUBHbIMU ?

17.Yem peryqupyrT  HarpsbkeHWe Ha  Bbixoge obmotkun 10 kB?
aBTOTpaHc(popmaropa?

18. Iyia moTpebuTesielt KaKoW KaTerOpUM YCTaHAB/IMBAIOT OJWH TpaHChopMaTop Ha
TII?

19. [l yero 3achIiraeTcsi KBapLieBbIM MeCOK B MOJIOCTb MPeJOXPaHUTes ?

20. [ly1g yero ycraHaB/IMBalOT B CeTSAX IpefoXpaHUTe/! C [JIaBKUMU BCTaBKaMU?

21. [Inst yero ycTaHaBIUBaeTCsS MarHUTOMNPOBO/, B TpaHCPopmaTope?

22. [1nst yero MarHUTOINPOBO/, TpaHC(OPMAaTopa MIUXTYOT?

23. Kak paccurtath NOTepU aKTUBHOU MOIIIHOCTHU B JIMHUM 3JIEKTpPONepeaun’?

24. Kak paccuvTtaTh NOTEpPU aKTUBHOU SHEPTYH B JIMHUM 3JIEKTpPOriepeiaun?

25. Kakue 371eMeHThI COZIEpKUT OBITOBOM aBTOMAaTUUeCKUM BLIK/TFOUATE/Th?

26. UTo nogk/1r0yaeTcss K BTOPUUHBIM LIernsiM TPaHC(OPMAaTOPOB TOKA?

27.1lo kakou (opmyJsie CUUTAeTCsl TOK YZAaJeHHOro OAHO(Aa3HOTO KOPOTKOIrO
3aMbIKaHUA?

28. Kakoii KO3 GdHUIMEeHT UyBCTBUTEILHOCTH [IO/DKEH ObITb Y TEIIOBOTO
pacLenuTessi aBToMaTa K ToKaM 0/JH0()a3HOr0 KOPOTKOT'O 3aMbIKaHUS?

29. UeM n3MepsieTcsl TOK y TIOTpeOuTest MOIHOCTRIO o 40 KBT TIpy HanpspKeHU!
380 B B 3kcrutyaTauuu?
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30. [Touemy TpaHc(oOpMaTopel M aBTOTPaHC(POPMATOPLI TPAHCIIOPTUPYIOT
3aBO/IA-U3rOTOBUTE/IS IO MECTa YCTAHOBKU C MacoM?

31. I';me ycTaHaBIMBAIOT CUJIOBbIe TpaHC(HOPMATOPhI C TUTONW U30JsI11ei?

32. [y uero 0OMOTKH COeIUHSIIOT B 3UI3ar?

33. [In1s1 uero BBIMYCKaOT TpaHC(HOPMaTOPhl C CHMMETPHPYIOIeli 00MOTKOM?

TectupoBanue (TCk, TCn)

Bbibepume 00uH npagu/ibHbIll 8apuaHm omeema

oauH Tpancopmarop Ha TII ycraHaB/IMBAIOT /1A MOTPe0UTe /el KaTeropum:
nepBoM

repBoi ocoOoii

BTOPOU

+ TpeTbeu

B ceTsix mpejoXpaHUTe M C IVIABKMMH BCTaBKaMH YCTaHAB/IUBAKOT JJIf:
OTK/IFOUEHUSI U BK/IFOUEHHsI TOKOB Harpys3kKu

OTK/TFOUeHMSI LIeNU NIPYU OTCYTCTBUM HaMpsDKeHHUs

+ OTK/TFOYEHUS] TOKOB KOPOTKUX 3aMbIKaHUH

yTpaB/ieHUsi HapY>KHbIM OCBell[eHheM

KB&puEBblﬁ MMeCOK B IMMOJIOCTDb NMPeA0XPaHUTE/IA 3aChITNIdeTCA /1A
+00/1eryeHuys rameHus AYyT'U TIPXU pa3pbIBE TOKd

KOHTPOJIA LIeJIOCTU IMTPpEeAOXPAaHUTEIA

OXJIdXKOeHsI KOHTdKTOB

CUT'HA/IM3al|UH Cpa6aTI:IBaHI/IH

CuuTarTCcs nepcreKTUBHBIMHU BhIK/II0UaTe/ v Ha 10 kB:
MacJIsiHble TOPIIKOBbIe

3/1era3oBble

BO3/yILHbIE

+BaKyyMHbI€

BakyyMHbIe BBIK/TI0UATe/ I YCTAHAB/IMBAKT Ha Te/Ie)KKaxX U3-3a:
CHWKEHHS pacxo/ia MeTajuia

+ymobcTBa 06CTy)KUBaHUS

yMeHbIIIeHHsI TabapyUTOB pacIipelyCTPOHCTBA

yno0CTBa coeluHeHHs C TpaHCPOpPMaTOpaMH TOKa

IToporpeBarT nmosiocTh Aueriku 10 kB gas:

+ VCK/IFOUEHHs MOSIBJIEHUS] POChI
PaBHOMEDHOI'O HarpeBa BO3/[yXa B MOMeLIeHU!
pa3orpeBa BaKyyMHOM Kamephbl

KOM(OPTHBIX yCJIOBUH [ IepCOHasa
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MaruuTonpoBo/; B TpaHcopMaTope yCTaHaB/IHBAeTCA JIJIs:
YBEJIMUEeHHUs] YCTOMUMBOCTH TIPH yparaHax

+ MarHUTHOM CBSI3U MEXy 0OMOTKaMH

yaob6cTBa pa3MelrieHrsi 0OMOTOK

y06cTBa peMOHTa

Ko durppent momgHocTH (cos @) — 3TO:

Yyro/1 MeXX/ly BEKTOPaMH HalpsKeHUH

KOCHHYC yTJ/la MeX/ly BEKTOPaMH TOKOB

+OTHOLLEeHVEe aKTUBHOW MOLJHOCTH K MOJTHOW MOL[HOCTH
OTHOLIEHWE aKTUBHOW MOIIJHOCTH K PeaKTUBHOU MOL[HOCTH

Kak 3x0HOMHUYeCKH BbBII'OJHO YBE&/INUUTDH KOE)q)q)I/Il.lI/IEHT MOI.I.[HOCTI/I?
BK/IFOYATh AOIIO/IHUTE/IbHbBIe HaI'peBaTe/In

+yCTaHaB/IMBATh IIYHTOBBLIE KOHAEHCATOPLI

MOAKJ/IKOYATB 3JIEKTPOABHUI'daTE/IM HAd XOJIOCTOM XO4Y

HCII0/Ib30BATh dBTOMATHUYECKOE yIIpaBJ/IEHHE OCBElleHrneM

B npoBojHuKe NPU IPOTEKAHUM 10 HEMY TOKa BbI/JIe/IA€TCSA MOIHOCTD:
peakTUBHAas

IOJIHas

UHAYKTHBHAsA

+aKTUBHas

Kak u3mensiercs }l[Ol'lyCTl’leIi/’I TOK IIPOBO/Jid IIPHA YB&JINUEHUH C€UEHUA l'[pOBOAa?
He U3MeHAeTCAa

+yBe/IMUUBAETCS

YMEHBIIaeTCA

3dBHUCHUT OT MaTepudJlad

Ilnomaj b MonepeyHoro ceyeHUs1 NPOBOJHUKA BbIUMC/IAETCA N0 (popmy.ie:
Frp = TR

Frp = xD?/2

G Fpp = 7D /4

FHP: 7D

TTo/1HOE COMPOTHB/IEHHE MPOBOAHNKA BHIUHC/IACTCA 10 hopmyJie:
Znp = p Inp

Znp = p Lpp /Frip

Znp = (Ro +Xo )Lnp

+Znp = R, + X," L,p
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B 3KcIuTyaTaniid akTUBHOE COMPOTHB/IEHHE MPOBO/JHIHKA BHIUHC/ISIETCS 110
dopmyie:

+Rpp = Ro Lnp

Rrp = p Lpp /Frip

Rpp = p Inp

Rpp = p Unp

ITonHoe COIMPpOTHUBJICHHE LEIIU U3 IT0C/1eJ0BATE/IbHO BK/ITOUYEHHbBIX dKTHBHOI'O
COMPOTHUB/IeHUsA R ¥ MHAYKTHBHOI0 CONPOTHB/IeHNs X BbIYUC/IsieTCs o hopmy.ie:
Z=R+X

+7 = VRP+ X7

7 = NR*-X*

Z = RP+X?

IToHoOE COHPOTHBﬂeHHe e U3 nmodjae0BaTe/ibHO BK/TIOUEHHBIX COHpOTHBHQHHﬁ:
aKTUBHOTO R, eMKOCTHOT0 X M HHAYKTUBHOT0 X1 BBIYHC/ISIETCSA 10 hopmyJie:
/Z = R+ Xc+Xi.

4y = VR +(Xc=X,)
7o VR +X7 =X
/Z = R+Xc-X1

IToTepu aKTMBHO MOILIIHOCTH B JIMHUM 3J/IeKTpoIepe/jauid BbIYUC/IAIOTCA 110
dhopmyne:

AP=1,R,

2
+APJ7 =1,R,
AP, =S,/R,

APJ] ZIHZ(R/] +ij])

IToTepu aKTMBHOM HEPTrUHU B JIMHUM Y/IeKTponepe/jau BbIUMC/IAITCA 10
dopmyne:
2
AW, =1,"Rt o,
2
+ AW, =1 ke Ry T

AW, =1, R, TCcos@
AW, =(Sy /U oo Ryt roq

B 3/1eKTPOTeXHUKe BeKTOPaMH 3aMeHS0T:

JJTMHHBIE YYaCTKU JIMHUM 3/1eKTporiepejaunt
TpaHC(OPMaTOPkI

COTIPOTUB/IEHUS

+CHHYCOU/IaJIbHO U3MEHSIOIINeCs: BeJTMUUHbI BO BpeMeHH!
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B sn1ekTpuyeckux cersax 0 1000 B He ucno/ib3yTcs KOMMYyTalMOHHbIE anmaparbl:
aBTOMaTUyeCcKre BbIK/IHoYaTeIu

MarHyiTHbIe [yCKaTe/u

pPyOM/IbHUKH

+IIpe0XpaHUTe

BBITOBON aBTOMaTHUeCKHH BBIK/IIOUATE/Ib COAEPXUT 3/IEMEHTDI:
KaTyHIKYy BKJ/IOUEHUSA

+9]'I€KTpOMal"HI/ITHI:>II‘/JI pacheriuTe/ib 1 OTK/IF0UAOIHe IPYy>KUHBI
BCIIOMOTI'aTe/IbHbIe KOHTAKThI

BK/TFOUAROIHE TTPY>KWUHbI

Ykaxure yc/ioBHOe rpaduyeckoe n3odpakeHne TpaHcopmaropa Toka:

WG s i
5
+B
I

TpancdopmaTopsbl TOKa Ha MO/CTAaHLMSAX YCTAaHAB/IUBAKOT [IJIA:
V3MepeHUs HaMpsUKeHUsl CeTH

+orpeziesieHus1 TOKa MpUCOeJUHeHUsT

BPEMEHHOT0 TIOIK/TFOUeHMST JITaMIT OCBellleHUsT

MoZIorpeBa CUeTUMKOB

K BTOpHUUYHBIM LensiM TPaHC(HopMaTOPOB TOKA MOJK/THYAITCH:
BOJIbTMETPbI

COTIPOTHBJIEHUS /IJisi 0OoTrpeBa

+TOKOBBbIe 0OMOTKH CUETUMKOB

1[eMY HarpsbKeHUsl CYETUUKOB

ITpu MorgHOCTH 00MOTKH 5 BA [jonTyCKaeTcs CONPOTHB/IEHHE BTOPUYHBIX IieTei
TpaHcopMaropa Toka:

1 Om

0,5 Om

0,4 Om

+0,2 Om

B cetsix 10 110 kB HOMHMHA/ILHBIN BTOPUUYHBIN TOK Y TPaHC(OpMaTOpPOB TOKa:
1A

+5A

3A

10 A
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HoMuHa/NbHBIN TOK MEePBUYHOI 00MOTKH TpaHcopMaTopa ToKa BbIOHpaeTcs mno:
+ MaKCHMa/IbHOMY TOKY Harpy3ku

CpelHeMy TOKY Harpy3KH

MTyCKOBOMY TOKY [IBUTaTesIsi HauOOo/Ibliel MOIIHOCTH

TOKY B 4aCbl MaKCMMyMa HarpysKu

Tok Tpex¢a3HOro KOPOTKOro 3aMbIKaHHsA Ha BbIBO/JaX HU3KO0M CTOPOHBI
TpaHcdopMaTopa CUUTALTCH JIJIS:

TIpOBepKU 0OMOTOK TpaHChopMaTopa Ha JUHAMUYECKYI0 YCTOMUHUBOCTh

+ MPOBEpPKH aBTOMATOB TI0 OTK/TFOYAOILel CITOCOOHOCTU

onpejeneHus npee/lbHOr0 BTOPUYHOT0 TOKa TpaHC(popMaTopa ToKa
TIPOBEPKH cpabaTbIBaHUs MpefoXPaHUTe s Ha cTopoHe 10 kB

ToK yJa/ieHHOro 0AHO()a3HOr0 KOPOTKOr0 3aMbIKaHUA CUUTaeTcs no ¢opmy.ie:

JO = U s
27 45
JO = UJH/IH
\/§Z<DA3
JO = Uopas
ZT(I)
+ 70 = Uopas
Z, 13+ Z 1y

Y TennoBoro pacuenuTe/ia aBTOMaTa K TOKaM 0HO(a3HOI0 KOPOTKOIr0
3aMbIKaHUA A0/DKeH ObITh K03(h(uLeHT 4yBCTBUTE/IbHOCTH:

1,5

2,0

2,5

+3,0

Ykakure yc/i0BHOe rpaduueckoe u3odpaxkeHue TpaHcopMaTopa HanpsHKeHUs:
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3akoH OMa //isi IO/THOH 1|eNy NepeMeHHOr 0 ToKa:

Iyar = U/RHAF
Iyar = U/ZHAF
Iyar = U/XHAF

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

CUMMeTPUUYHBIM Ha3bIBaIOT Pe)XKHUM PadoThI CeTH, MPU KOTOPOM:

B HYJIEBOM IIPOBO/je TIPOTeKaeT CyMMa TOKOB

+TOKU B (ha3ax paBHbI 10 BeJIMUUHE U CABHUHYTHI MO (a3e Ha 120°

TOKH B (Da3ax paBHbI 10 BeJIMUKHE U He CABUHYTHI PYT OTHOCUTE/ILHO Apyra
TOK B OJHOU 13 (a3 MOXKeT ObITb PaBeH HYJTIO

YacrToTa BpalleHuss CHHXPOHHOI0 reHeparopa npu uacrore 50 I'y 3aBucur or:
MOIITHOCTH TypOHHBI

KOJIMUeCTBa TO/[K/IF0UeHHbBIX MOTpeOuTenei

YPOBHS HarpsbKeHUs Ha TeHepaTope

+ KOJIMUeCTBa U JlaBJIeHUs T1apa, 110/laBaeMoro B TypOuHy

KosinuecTBo TemnJia, Bbije/isiiolieecsi B MIPOBOJHUKE OT JeMCTBUSA TOKaA,
BbIUMCJIsieTcs 110 popmyiie:
P=1I*-R

yu

2
L A=I"R, 1
S=P+0Q’

S=yP+0°

ToK y morpeduresisi MoufHoCThI0 10 40 KBT npu Hanpsbkenuu 380 B B
JKCIUTyaTalMyi U3MepseTCs:

amIiepMeTpoM

riepeHOCHbIM TPaHC(hOPMaTOPOM TOKa C aMIlepMeTPOM

HeOO/IBIIIM TI0 BeJINUMHE COTIPOTUB/IEHHEM U BOJIETMETPOM
+TOKOU3MepPUTe/IbHbIMU KJlelljaMu

IIpeaenbHas YKCIUTyaTaliMOHHAsA TeMIepaTypa BepXHHX CJI0eB Mac/ia B 0ake B
Tpancdopmaropax (6-10)/0,4 kB:

80°C

+95°C

75°C

105°C

B 0ak TpaHcdopMaTopHOe Mac/I0 3a/IMBAIOT JJIs:
yBe/IM4eHUsi MacChl TpaHchopMaTopa
+yBeJIMUeHUs U30JISAI[UU MeXKy 0OMOTKaMy 1 KOPITyCOM
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YCTOHUMBOCTH Ha peJibCax MpH BeTpe
yno0cTBa 06C/TyKUBaHUS

I'pynmna coejuHeHH# 00MOTOK TpaHc(opMaTopa MoKa3bIBaeT:

+yron MeXxZly BeKTOpamH JIMHeWHbIX HalpsUKeHWH B rpajycax, feaeHHbld Ha 30
yros MeX/ly BeKTopaMu (ha3HbIX HallpspKeHWH B Tpaflycax, JesieHHbI Ha 30
yroJy1 MeX/ly TOKaMU Ha CTOPOHE BbICOKOTI'O M HU3KOT'O HaMpsDKeHMs IPY TOJTHOU
3arpyske

yroy1 MeX/ly HarnpsykKeHUeM U TOKOM CO CTOPOHbBI TTUTaHUsI

B Tpexda3ubix Tpancopmaropax 10/0,4 KB He HCIIO/IB3YIOT CXeMbI COeJMHEeHUS
00MOTOK:

3Be3/la-3Be37a C HyJIeM

3Be3/la-3Be3/ia C HyJieM C KOMITeHCUPYIoIlleli 00MOTKOM

3Be3/la-3ursar C HyJjem

+Tpeyro/IbHUK-TPeyro/IbHUK

TpaHcdopMaTopbl 1 aBTOTPaHC(opMaTopbl TPAHCIIOPTUPYIOT OT 3aBO/ja-
U3rOTOBUTE/IA JJ0 MeCTa YCTAHOBKHU C MacC/IOM JI/IsA:

yA00CTBa KperyieHus Ha TijiaTgopme

YCTOWUMBOCTH TIPY TIepeBO3Ke

+ UCK/TFOUYeHUsl YBIa)KHEHUST U30JISLUN

MIPOBEPKU HaZIeXKHOCTH COOPKHU

CunoBbie TpaHC(OPMATOPbI PAaCCUMTHIBAIOTCS Ha MPONMyCKAHKe:
aKTMBHOM MOII[HOCTU

anre6panveckol CyMMbI aKTUBHOM M PeaKTUBHOM MOIIHOCTH
+T0JIHOU MOIIJHOCTH

pPeaKTHBHOM MOILLIHOCTH

CunoBble TpaHcopMaTopkbl C IMTOU HU30/I5IL{HeH YCTaHAB/IUBAIOT:

Ha OTKPBITOM BO3ZyXxe

B [MOMeEILIeHUsIX C arPeCCUBHOM Cpefion

B YCJIOBUSIX ITOCTOSTHHOT'O KOHTPOJISI CO CTOPOHBI 00C/TyKMBAIOILIero riepcoHara
+B 3aKPBITbIX TOMEIIeHUSIX

9/1C Ha BTOpHYHOI1 00MOTKe TPpaHCc(opMaToOpa BeIYUC/sieTCs o opmy.ie:
E2=BLV

LE,=4,44-©- f-W,

E2 = 4,44 B-fW1

E2 = 4,44 B-fW2

CKO0/IbKO MPOLEHTOB 0T HOMHUHA/IBHOT0 TOKA COCTaB/IsAeT TOK XX
Tpancdopmaropa?
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+ot1 0,5 10 3%
oT 3 10 5%
oT 3 10 8%
ot 10 1o 20%

OOMOTKH COeJUHAIOT B 3Ur3ar JAJisi:
PaBHOMEPHOI'O pacripe/ie/ieHHsi IOTOKOB
+yMeHbIIIeHUs] COMTPOTUB/IEHUs MpU ofHOGa3HbIX K3
yMeHbllIeHUs1 COMTPOTUB/IeHUs MpHU AByx(ha3Hbix K3
yA00CTBa BbITIO/IHEHHSI BLIBO/IOB

TpanchopMaTopsbl ¢ CHMMETPHPYIOIIeil 00MOTKOH BBINMYCKAKOT /I/IA:
PaBHOMEDPHOTO pacripe/ie/ieHrs IOTOKOB

PaBHOMEDPHOT0 OXJIaXKAEeHUS

yMeHbIIeHUsI CONMPOTUB/IeHUs TIpyu Tpexda3Hbix K3

+ yMeHbllIeHUs1 COMTPOTUB/EHUs NPy ofHO(a3HbIX K3

Y B/Ia)KHEeHHOCTh 00MOTOK TpaHchopMaTopa orpe/e/AiT:
M3MepeHreM aKTUBHOT'O COMPOTUB/IEHHMS

M3MepeHHeM COIPOTUBJIEHUS M30/ISLIUN

HU3MepEeHHEM TOKOB yTEUKH

+110 KO3 duieHTy abcopbimu

O/1eKTpuUecKas MPpoOYHOCTh TPaHCGOPMaTOPHOro Mac/ia MPoBepseTC:
T0 MPO3PayHOCTH Mac/ia

B 1po0oiiHNKe, B KOTOPOM OZIH 3J/IEKTPOJ, TVIOCKUM, a APYTOid OCTPbIi

+B CcrelaJbHOM NMPOOOIHUKE C pacCTOSIHUEM MeX/y 3/1eKTPoJamMu 2,5 MM
B CIeI[aIbHOM MPOOOHHUKE C paCCTOSTHUEM MeXAY 3JIeKTpojaMu 1 MM

PajuaTopsbl yCTaHAB/IMBAKOT /JIA:
+yJIyullieHus1 OXJIaXKJeHUs Macia
y06CTBa TPAaHCIIOPTUPOBKHU
yA006cTBa 06C/Ty>KUBaHUS
orpaxieHusi 6aka OT TTOBPEXK/[eHUI
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Tabmia 5 — Kpurepuu oneHKH ¢(h)opMHUPOBAHHOCTH KOMITETeHI[UM

Kop n Kputepuu orienrBanusi cOpMHUPOBaHHOCTU KOMIIETEHLIUU
HauMeHOBaHUe (vyacTy KOMIeTeHIMH)
VHJMKaTopa Ha 0a30BOM YpOBHe Ha MOBBIIIEHHOM YPOBHE
[ OCTHDKEHUST COOTBETCTBYET OL|eHKe COOTBETCTBYeT COOTBETCTBYeT OL|eHKe
KOMIIeTeHL[U! «y[IOBJIETBOPUTE/ILHO» OLIeHKE «XOPOIIIO» «OTJIMYHO»
(uactu 50-64% ot 65-85% oT 86-100% ot
KOMIIETEHLIUH) MaKCUMaJibHOTO Oasa MaKCUMa/IbHOrO MaKCHUMasbHOro 6asa
banna
N-1nkoc-1 Crygent gemoHctpupyet | CrygeHT nokassiBaeT | CTyzeHT [TOKa3blBaeT
Ocy1ecTB/isieT | 3HaHHWEe OCHOBHBIX 3HaHUe U NTIOHUMaHue | riybokoe 3HaHUE U
MOHUTOPHUHT CBeZIeHWH O TUIax CXeM, | CXeM, IPUMeHsIeMbIX B | [IOHUMaHHUe CXeM,
TeXHUYeCKOro NIpYMeHsIeMbIX B cucremax NIpYMeHsieMbIX B CCTeMax
COCTOSTHUS cucTeMax 3/IeKTPOCHAOKEeHHIS 3/IeKTPOCHAOKEeHHIS
obopyioBaHus 3/IeKTPOCHA0KeHUS rOpOZIOB U rOPOZIOB U NPOMBILLIEHHBIX
MO/ICTaHLIMN rOpO/iOB U MIPOMBIILIIEHHBIX TIpeJIIPUSITUH, C BBICOKOM
5/IEKTPAUYECKUX | POMBILLITIEHHBIX NIpeJpUATHH, CTeleHbI0
ceTen TIpeJIIpUSTUH, YCBOW/I CBOOO/IHO OTIepHpPYeT | CaMOCTOSITeTbBHOCTH

OCHOBHBI€ TTPUHIIUITBI
pacueTa rapameTpoB
KayecTBa
3JIEKTPOIHEPTUH C
Pa3TMUHBIMM THITAMH
3a3eMJIeHUs] HeUTpasy,
VMeeT He3HauuTe IbHbIe
nipobesibl B YCBOEHUHU
Marepuasa, He
TIPeNSITCTBYIOIINEe
JanbHeniemMy
obyuennto. CTyJeHT Ha
0a30BOM ypOBHE
crioco0eH OCYITeCTBISITh
MOHUTOPHHT
TeXHUUECKOTO COCTOSTHUS
obopyoBaHus
MOACTaHLUN
3JIEKTPUUECKUX CeTel

TePMUHAMM, CIIOCOOEH | BBIZIE/ISIET I/IaBHbIE
C He3HAUUTeJIbHbIMU T10JIOXKEHHUS O THUIIAX CXeM,
olMOKaMu 00006IT[aTh | MPUMEHSIEMBIX B CUCTEMAax

1 000CHOBBIBATh 3/IEKTPOCHAOXKEeHHST
TIPUHATBIE PEIIEHNs. | TOPOZOB U TIPOMBIIUIEHHBIX
CryneHT criocobeH TIPeJTNPUSTHH, U CITIOCOOeH
OCYIIIEeCTBJISATh JlaTh KPaTKYo

MOHHUTOPHUHT XapaKTePUCTUKY OCHOBHBIM
TEXHUUECKOTO U/lesiM TeOPeTUUECKOT0
COCTOSIHUS MaTepHasa JUCIUTLTUHBI,
obopyoBaHus criocobeH 6e3011160UHO
MO/ICTaHI[UM 0000111aTh ¥ IPUBONTH

3/IeKTPUUECKUX CeTell | Jl0Ka3aTenbCTBa MPUHATHIX
peltieHuid, CBOOOHO
ornepupyeT TepMUHAMU U
NnoHATUAMU. CTYZIeHT C
BBICOKOU CTeTeHbI0
CaMOCTOATE/IbHOCTH
CrIocobeH OCYIIeCTBIIATh
MOHUTOPUHT TeXHUYECKOTO
COCTOSTHUSI 000pY/10BaHUS
MOZCTAHLUM 3JIEKTPUUECKUX
ceTen
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3 OIIPEJAEJ/IEHUE PE3YJIBTATA
IMPOMEXYTOUYHOM ATTECTAIIUN

dopma MpoOMeKyTOUHOM aTTeCTal[iH M0 AUCLATIINHE SK3dMeH.

OLLEHOYHBIE MATEPUAJIbI U CPE/ICTBA AJId ITPOBEPKIA
C®OPMUPOBAHHOCTHU KOMITIETEHIIU

ITKoc-1. OCY]].IECTBJ'[HET MOHMTOPHMHI' TEXHUYE€CKOI'0 COCTOAHMA 060py,qonaﬂml
l'lO,I:[CTaHl.lI/Iﬁ ITEKTPHUUIECKHUX ceTem.

SBHaHHH 3dKPbITOro THIIA

Bbibepume o0uH npaeu/ibHbIU eapuaHm omeema

1. TpancdopmaTopbl COOCTBEHHBIX HY)K/ YCTAaHAB/JIMBAKOT JJIs:
T0/[3apsiia akKyMYJ/IITOPHOUM GaTapeu
OCBelLleHUs] TEpPUTOPUU 1 TIOMeLL|eHU
Mo/IorpeBa NMPUBO/OB BbIK/TIOUaTe /el
+BCeX TpeX MepeurcIeHHbIX HYX]|

2. IToBbimarouiue TpaHcGopMaTopsbl B 3/IEKTPUUYECKHX CeTAX YCTaHAB/IUBAKOT
AJISL:

yBeueHusi rabapurta JUHAN

CHW)KEHUSI eMKOCTHOM NPOBOAUMOCTU JTMHUU

+ CHWKEeHUSsI TIOTepU HarpsDKeHUsl Y SHEPTUHU B JIMHUSIX
CHW)XEHUSI KO/TMYeCTBa TPaHC(POPMaTOPOB B CETSIX

3. /A 4yero omepHpPYyOT 3a3eM/ISIIOIMM HOXXOM B HYJ/IEBOW TOYKe OOMOTKH
TpaHcdopmaropa 110 kB?

BK/TFOUAIOT TP HPUOIMKEHUH TPO3bI

Ha BceX TpaHCcopMaTopax 3a3eMJISIIOIIHI HOXK BK/IHOUeH

+ JI71s1 CH)KeHHsI TOKa 0/IHO(a3HOr0 KOPOTKOT0 3amMbliKaHus B ceTd 110 kB
BK/TFOUAIOT MPU BBITIOJIHEHUH PEMOHTOB TpaHC(opMaTopa

SBAaHHH OTKPLITOI'0 THUIIA

Hatime pazeepHymbliii omeem Ha onpoc

4. B Kakux HOPMAaTHUBHBIX JIOKYMEHTax COCpPe/J0TOYe€HO YCTPOHCTBO
3/1eKTPOYCTAaHOBOK?

IIpasunbHbili omeem: YCTPONCTBO 3/IEKTPOYCTAaHOBOK peryiaMeHTupyeTcs: [IpaBuiamu
YCTPOUCTBA 371eKTPOYyCTaHOBOK (1Y D).

5. Kak paccyuratb mnoTepM aAKTHBHOM SHEPrMd B  MAarHUTONpPOBOje
Tpancopmaropa 3a roa?
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[IpasunbHbili omeem: TIOTepU aKTWBHOM SHEPrMM B MarHUTOIPOBOJE CHUJIOBOTO

TpaHc(opMartopa onpeensaroTcss Kak Wyar =APxx trop, e APxx - akTMUBHasi MOII[HOCTb
NOTePb XOJIOCTOTO XOZa, KBT; trog - BpeMs 3a roj, 4ac; WwMar- motepu akTUBHOU
SHepruv B MarHUTOIPOBOZe, KBT*yac.

6. Kak 3k0HOMHUeCKH BBIT'0/JHO YBe/IMUUTH KO3(P(PULUEeHT MOLTHOCTH?
IMpasunbHbili omeem: KO3(pPULIMEHT MOIIHOCTU CpPaBHUTEbHO TIPOCTO U BBIFOJIHO
YBEJIMUMTL  YCTAHOBKOW  MapasuieflbHO  Harpy3ke 0OaTapeii  KOMIEHCUPYHOIIUX
KOH/IeHCaTOPOB.

7. KakoB HOMHHA/IGHBIA TOK BTOPUYHON 00MOTKHU TpaHCcopMaTopa ToKa B CeTAX
110 xB?
HomuHanbHbIM BTOPUUHBIM TOK TpaHCopMaTopa TOKa COCTaB/sieT — 5 Amrep.

JonosaHume

8. Toku TpaHchopmaropoB MoufHocTbi0 0 630 kBA B cetm 10 kB Ha
JAOIyCKaeTCcsl KOMMYTHPOBaTh pa3beJMHUTE/ISIMH.
IIpasunbHblli omeem: X0J0CTOM X0y .

9. K BTOpUYHBIM LienAM TPaHC()OPMaTOpPOB TOKA MO/JK/TI0UYAITCS
CYETUYHMKOB.
IIpasunbHbili omeem: TOKOBbIe 0OMOTKH.

10. CunoBblie TpaHcoOpMaTOpPbl PaCCUMTHIBAIOTCA HA MPOMyCKaHUe
MOIL{HOCTH.
ITpasuibHbIli omeem: TIOTHOM.

11. CunoBble TpaHc(hOpMaTOPbI C JTUTON H30/IAAI[UeN (CyXHe) yCTaHAB/IMBaIOTCS
B MOMeLIeHUsX.
IIpasunbHbili omeem: 3aKphIThIX.

OxkoHuUaTe/lbHbIe  pe3y/ibTaThl  00yueHWs  ((hOpMUPOBaHUS  KOMIIETEHI[HA)
OTIpe/IeNISIIOTCS  TIOCPeJCTBOM TepeBoja 0asi/ioB, HaOpaHHBIX CTYJEHTOM B TIpoLiecce
OCBOEHUS JUCLIUIJINHBI, B OLIeHKHU:

— 6a30BbIil ypoBeHb CPOPMUPOBAHHOCTA KOMIIETEHLIUA CUMTAETCS JOCTUTHYTHIM,
ecid pe3yabTaT 0OydeHUss COOTBETCTBYeT OLleHKe «y[OB/eTBOpUTenbHO» (50-64
PEUTHHTOBLIX OasinoB);

— TMOBBILLIEHHbI  ypOBeHb  C(OPMUPOBAHHOCTH  KOMIIETEHLIMA  CUWTAeTCs
JOCTUTHYTBIM, €CJIH pe3y/JbTaT 00yueHHsI COOTBETCTBYET OIleHKaM «XopoIno» (65-85
PEUTHHTOBBLIX 0a/I0B) M «OTAMYHO» (86-100 peTHHTOBBIX 6asIoB).
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4 TIOPSATOK ITPOBEJIEHNS IIOBTOPHOU
IMPOMEXYTOUYHOM ATTECTAIIUN

dopma MpoMeKyTOUHOM aTTeCTal[iy M0 AUCIUTIHHE 3K3dMEH.

@®OoHJ, OLEHOYHBIX CpeACTB [/ IPOBeZleHUs] I[IOBTOPHOW TNPOMEXYTOYHOU
aTTectalMu (OPMHUpPYeTCsl M3 4MC/la OLIEHOYHBIX CpPeJCTB [0 TeMaM, KOTOpble He
OCBOEHBI CTY/IEHTOM.

IIpumeuaHue:

[onomHuTebHBIE  KOHTPOJIbHBbIE  WUCMBITAHWAS MPOBOAATCS  AJsl  CTY[IEHTOB,
HabpaBmmix MeHee 50 OamwioB (B cooTBeTcTBUU C «[loslo)KeHHMEM O MOJYJ/IbHO-
DPEUTUHTOBOM CHUCTEME).

Tab/mna 10 — Kpurepumn onjeHKH copMHUPOBAHHOCTH KOMIIETEHITHH

KpuTepuu olieHrBaHus1 ChOPMUPOBAHHOCTH
Ko/ v HarimeHOBaHuUe
KOMIEeTeHIWH (YaCTh KOMIETeHLIVN)
WH/JWKATOpa JIOCTHKEeHUsT
Ha 0Aa30BOM YpPOBHE
KOMITeTeHLIUU
COOTBETCTBYET OLIEHKE «Y/IOBJIETBOPUTE/THHO»
(4acTy KOMITETEHLIN) A
50-64% oT MakcuMasbHOro 6asna
N /I-1nKoc-1
CTyJeHT, B OCHOBHOM, BJiaJieeT MaTepUaioM M0 TeMam
Ocyiectsisger
KypCa, OpUEeHTHPYETCsI B 00/1aCTH CUCTEM
MOHUTOPHHT
3/1eKTPOCHa0KeHUs TOPO/IOB U MPOMBIIIIEHHBIX
TeXHUYECKOTO COCTOSTHUS -
NIpeATNpUsITUM, CrocobeH caMOCTOSITe/IbHO
obopyioBaHus
oL TR OCYLLECTB/ISITh MOHUTOPUHI TEXHUYECKOT'O COCTOSTHUSI
A H N 00opy/10BaHus IO CTAHLIUM 37IeKTPUUYECKUX ceTel

5JIEKTPUYECKUX CeTeu
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