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JIner akryaauszanumn padoueil mporpaMmbl

Pabouas mporpamma nepecMoTpeHa, o0cyxaeHa u ogoopena st peanusanuu B 2026 - 2027
y4eOHOM rojIy Ha 3aceqaHuu Kapeapbl DJIEKTPOCHAOKESHHUS MPOMBIIIICHHBIX PSP THIA

[Iporokom ot 20 r. Ne
3aB. kadeapoii A.B. Bapranosa

PaGouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanusamnuu B 2027 - 2028
yueOHOM Toly Ha 3aceaHuy Kapeapsl DIEKTPOCHAOKECHUS MPOMBIILICHHBIX MPEATPUITHN

IIporokom ot 20 . Ne
3aB. kadeapoii A.B. Bapranosa




1 Iles1u ocBOEHUSI T CHMILTHHBI (MOYJIs1)

M3y4eHHWEe METOJOB aHajdu3a W TMPUYMH HAPYIICHHS CTaTHYECKOW W JUHAMHUYECKON
YCTOHYMBOCTH CHCTEM JJIeKTpocHaOkeHus. CTYACHTHl HOKHBI UMETh TNPEJCTaBICHUE O
METO/IaX aHaJu3a YCTOMYMBOCTH, 00 YCIOBHUSAX, HCOOXOIUMBIX JIJII COXPAaHEHUS YCTOMYMBOCTH
AJIEKTPOIHEPIeTHUECKUX CUCTEM M MPUUYMHAX, TPUBOASIINX K €€ HAPYIICHUIO, 3HATh OCHOBHBIC
MIOJIOXKEHUS Kypca U YMETh peliaTh npodeccuoHaIbHbIC 3a/1a4H, HAallpaBJICHHBIC Ha MOBBIIICHHUE
YCTOHYHBOCTH PAOOTHI OTJEIBHBIX JIEMEHTOB U AJIEKTPUUECKON CUCTEMBI B IIEJIOM.

2 MecTo THCHUIIMHBI (MOYJISAA) B CTPYKTYpPe 00pa30oBaTe/IbHOI MporpaMmbl

JucrmrinHa Y CTOWYMBOCTh CHCTEM 3JIEKTPOCHAOKCHHUS BXOAUT B YacTh Y4eOHOTO
wiaHa (GOpPMHPYEMYI0 YYaCTHHKAMH 0Opa3oBaTebHBIX OTHOIICHHI 00pa30BaTEIbHOM
POrPaMMBI.

Jis  w3ydeHus  JAWCHUIUIMHBI  HEOOXOAWMBI  3HAHUS  (YMCHHsS,  BJAJICHUSA),
c(hOpPMHUPOBAHHBIC B PE3Y/IbTATE U3YUCHHS TUCIUTUTUH/ TIPAKTHK:

HccnenoBanue U MOJICIIMPOBAHUE CHCTEM JIEKTPOCHAOKSHHUS

MoaenupoBaHHe IEKTPOTEXHUYECKHX KOMILJIEKCOB U CHCTEM

[TporpamMmmHOE 0OECIICUCHHE CHCTEM JICKTPOCHAOKEHHS

3nanus (YMEHHs, BIIAJICHUS), TOJyYCHHbIC NMPH M3yYCHUU TAHHOM NUCIMILIMHBI OyIyT
HEOOXOMMBI [T U3YUCHHS TUCIUTUTAH/TIPaKTHK:

[ToaroroBka K ciave u ¢ada rocy1apCTBEHHOTO SK3aMeHa

HccnenoBanue 1 MOJICIIMPOBAHUE CHCTEM JICKTPOCHAOKCHHUS

MoaenupoBaHHe IEKTPOTEXHUYECKUX KOMITJIEKCOB U CHCTEM

[TporpamMmmMHOe 0OecriedeHre CHCTEM JIEKTPOCHAOKEHU S

CHGLII/IEUH)HI)IG BOIIPOCHI 3JICKTpOCHa6)KeHI/I$I

3 Komnerenuun ody4aromierocs, popMmupyembie B pe3y/ibTaTe 0CBOCHUS

AUCHUILIMHBI (MOAYJIS) ¥ IJIAHUPYEMble Pe3yJIbTAThI 00yUeHu st

B  pesynbrare ocBOEHUS ~ JUCHMIUIMHBI  (MOAyns)  «YCTOMYMBOCTH  CHUCTEM
JIEKTPOCHAOXKEHUs» 00yUaroIIUNCs JOIDKEH 001a1aTh CIEAYOIIMMU KOMIETEHIUSMU:

KOI[ HHJAUKATOpa I/IHI[I/IKaTOp JOCTHIKCHHUA KOMIICTCHIIMH

[IK-5 CnocobeHn ympaBisiTh pexXKMMOM padOThl SHEPTOCUCTEMBI, JIEKTPUUECKON CETH, CUCTEMBbI
3JIEKTPOCHAOKECHUS

IK-5.1 Brimosnasier OIIEHKY TEKYIIETrO 51 MPOTHO3UPYEMOTO
JJIEKTPOIHEPrETUYECKOTO PEKUMA HHEPrOCUCTEMBI C LEIBI0 IPUHATHSA
peuieHuss O pealu3aldd Mep MO0 MOANCPKAHUIO YacTOTHI, BEIUYUH
IIEPETOKOB aKTUBHOW MOITHOCTH, TOKOBOM Harpy3KH JIMHUM U TOITyCTUMOIO
YPOBHS HANpsDKEHHUs, MUHUMAJIBHOIO HEOOXOJIUMOI0 pe3epBa aKTHBHOMH
MOIIHOCTM M MeCTa €ro pa3MelleHMs; OIpeleieHus o0bemMa u
3(p(GEKTUBHOCTH  COOTBETCTBYIOLIMX  YIPABISAIOMIMX  BO3JACUCTBUI U

CO3/1aHHE COOTBETCTBYIOIIUX 3anucen 00 YIPABICHUU
DJIEKTDOIHEDIETUYECKUM DEKUMOM SHEDIOCUCTEMBI
[1K-5.2 [IpuHrMaeT pemreHns o0 peanusauy Mep M0 NPEeJOTBPALLECHHUIO PAa3BUTHUS U

JUKBHUJIALMU HapYLIEHHs] HOPMAJIbHOIO pEeXUMa 3IIEKTPUUYECKOW YacTu
SHEProcucTeMbl M ompefeneHMH  odbeMa U 3(P(HEKTUBHOCTH
COOTBETCTBYIOIIUX YIPABIAIOMIMX BO3JACUCTBUNA MyT€M BBIOJHEHUS
aHaJIM3a onepaTUBHOIN HHpOpMalUK 00 aBapUsAX U HELITATHBIX CUTYaIUsIX B
JHEprocucTeMeé M OLEHKH  TEKYyIero U IPOrHO3UPYEMOTO
DJIEKTDOIHEPTETUYECKOTO DEKUMA DHEPTOCUCTEMBL.

[1K-5.3 Pa3zpabarpiBaeT nmporpaMMbl IEPEKIIOUYEHUN Ha BBIBOJ] B PEMOHT U BBOJ] B
paboTy 3JIEKTPOYCTAaHOBOK, OIICHUBACT TEKYIIMHA 1 POTHO3UPYEMBbIH




ANEKTPOIHEPIeTUYECKUN PEKUM DHEPrOCUCTEMBI AJI MPUHSITUS PEIICHUs
[0 JUCTIETYEPCKUM 3asiBKaM O Pa3pellieHUH BBIBOJA B PEMOHT M BBOJA B
paboTy 9eKTpooOOpyAOBaHUS, MO MOAJNEPKAHUIO U  MOJITOTOBKE
ANEKTPOIHEPIETUYECKOTO PEXKUMA Ha BPEMSI OIIEpalluii 110 BBIBOAY B PEMOHT
U BBOAY B paboTy, cO3/laHHI0 Hambojee HaJEeKHOM OMepaTUBHOI CXEMBbl,
OLIEHUBAET JOCTATOYHOCTb MEp, O0ECHEeUMBAIOMIMX HAJEKHOCTH PaOOTHI
SHEPrOCHUCTEMBI, U CO3JAa€T COOTBETCTBYIOIIME 3amuceil 00 ympaBlieHUU
ANEKTPOIHEPTETUYECKUM DEKIMOM SHEDTOCUCTEMEL.




4. CTpyKTYypa, 00bEM U coiepKaHne TUCUMTLTHHBI (MOIYJIs1)

OO6m1ast TpyI0EMKOCTh TUCIMIUIMHBI COCTABIISIET 4 3a4eTHBIX enuHuIl 144 akaa. 4acoB, B TOM

L21% (03) (N

— KOHTaKTHas padota — 54,15 akaj. 4yacos:
—aynuropHas — 51 akaj. 4acos;

— BHeayauTopHas — 3,15 akaj. 4yacos;

— caMmocTosATeNnbHas padota — 54,15 akaj. 4acos;

— B opMe mpakTuuecKoil moaroroku — 0 akan. yac;

— OJITOTOBKA K 9K3aMeHy — 35,7 akaJl. yac

dopma aTTecTaluu - FK3aMeH

AynutopHas s s
N KOHTaKTHas paboTa E z dopma TeKyIIero
=
B aKaJl. 4acax 5} Bnu KOHTPOJIS
Pazzen/ Tema 3 (B axaz. acax) £ A . P Kon
S 3 © | caMOCTOATEILHOM YCIIEBa€MOCTH U
JHCHIHILIAHBI 5 [ o KOMITETEHIIUH
@) g £ padoThI MIPOMEKYTOTHOM
nmab. | mpakrt. | 5 &
Jlex. Z 3 aTTecTaluu
3aH. 3aH. | ©Q &
1. Beenenue. Ucropus
BO3HHUKHOBEHHUS H pasBuTHsA
POOIIEMBI HCCIIE/IOBaHUS
YCTOWIHBOCTH
AJIEKTPOIHEPTETUYECKUX CUCTEM
1.1 Kpartkuii ouepk HCTOpUU
BO3HHUKHOBEHUS W Pa3BUTHS
MPOOIEMBI HCCIIEIOBaHUS
YCTOMYHBOCTH IlogroroBka Kk
AJIEKTPOIHEPIeTUIECKUX BBITIOJTHEHHIO U
3amura
CHCTeM. DTambl pa3BHTHUSA 3al[UTE
MPAKTHIECKOTO
METOJI0B aHajan3a MPaKTUIECKOTO
4’ 3auaTus Ne 1
ycroitunBocTH B Poccun u 3a 3ansaTusg Ne 1 "
" Marematnueckoe
pyOe:xxoM. 3amaud aHanu3a, MareMaTHuecko e
MOJICTUPOBAHUE
CHHTE3a u yIIpaBJICHHSI MOJICTUPOBAHUE
CHCTEMBI
MEPEXOTHBIMHA  TIPOIECCAMH. CHCTEMBI
AJIEKTPOCHAOKEHHS B
OCHOBHBIE L€ M 3aJa4d AJIEKTPOCHAOKEHH TIK-5.1,
TIPOTrPaMMHOM
Kypca, ero cBmb co| 3 1 3 1 7 s1 B IPOTPaMMHOM COMILICKCE TIK-5.2,
CMEKHBIMH  TUCHUTIIHHAMU. KOMILIIEKCE "KATPAH" TIK-5.3
OCHOBHEBIE BHU/JIbI "KATPAH"
” Brinonaenue
YCTOWYHBOCTH, OCOOEHHOCTHU IToaroroska k .
N nabopaTtopHoOi
WX TPOSBICHUS W BIUSHUS nmabopaTtopHoOi 6ot No 1
Ha paboTy 3JIEKTPUYECKOU pabote Ne 1 " p -
" CHHXpOHHU3AIHA
cuctembl.  [lpuHIMOBI  © CUuHXpOHU3AIUS
CUHXPOHHOTO
METOABl  (U3MYECKOTO U CUHXPOHHOTO "
reHepaTopa C CeThIo
MaTEeMaTHYECKOIO reHeparopa ¢
MOJIEJINPOBAaHUS npu ceTbo"
HCCIIEOBAaHUH
ycroiuuBocTd. [Ipumenenue
BBIUHCIIMTENHHON TEXHUKH.
HWroro no pazneny 1 3 1 7
2. Metonsl aHaim3a CTaTHYECKOM
YCTONYHUBOCTH




2.1 OcymecTBUMOCTb, HIH
YCIIOBUS CYIIECTBOBAHUS
YCTaHOBHBIIETOCS ~ PEXUMA.
O6mas XapaKTepUCTHKA
METOJIOB aHaIM3a
CTaTUYECKON yCTOMYUBOCTH.
CocrapneHue cucTeM
YpaBHEHHH YCTaHOBUBIIHXCS
pexxuMoB. TouHbIE KpUTEPUH

OILIGHKH CTaTU4ECKOM [onroroska
YCTOMUYMBOCTH. BBIIOJIHEHHIO U
YCTOWYNBOCTE CHUCTEMBI C 3aIIUTE T —
reHepaTopamu, nmabopaTopHOH 1a60DATOPHOI
cHaOxenueiMu APB. Meton paboter Nel " a6(f)Tbl 1801 "
MaJbIX KoJIeOaHWH B ciydae ABTOMaTHUECKOE AETOMaTHqc;CKoe
paboThl CTaHIMKM Ha IIWHBI peryJaupoBaHue
0OECKOHEYHOI MOIIHOCTH U B aKTHUBHOM PEryTHpOBarie
" AKTHUBHOM MOILITHOCTH
MHOTOMAIIMHHOM  CHCTEME. MOIITHOCTH
Beruucnenne CHHXPOHHOTO CHHXPOHHOTO K-5.1
OTHOCHTENILHOTO  yCKOPEHHA re6HepaTopa, pl;e;)eTpa egompear’o K5 > ,
u CHUHXPOHM3HPYIOLIEH paboratomiero
MomHocTH.  [IpakTHueckue napajuieabHO C :;5;:5;25:50; TK-5.3
KpHTEpHH _ OUCHKH SNEKTPUIECKOH CHCTEMOi
CTaTUYECKOH yCTOWYMBOCTU cucTeMoin 5eCKOHCUHOI
U 00NacTh WX NPUMEHEHHUS. OeCKOHEUHOM "
Uccnenosanue BOIIPOCOB MOIITHOCTH " MOIIHOCTH -
Hamucanne AKP Nel
CyIIIECTBOBAHUSA peneHus [MonroroBka x " MeTosbr ananisa
CHUCTEMBI ypaBHEHUI Hanmcanuio AKP o "
YCTaHOBHUBIIIETOCSI PEXHMa C Nel " Meroasl YCTOMHHBOCTH.
LENbI0 aHanu3a aHau3a
YCTOWIHBOCTH. ycroHumBoCTH."
CaMopackauMBaHUE W €O
MPUOITKEHHAS OLICHKA.
Cratnueckast
anepuoanyecKas u
KosiebaTenpHas
YCTONYHUBOCTH.
VYcroiunBocTh JIUHUT
aNeKTponepenayd  OOJbIION
MIPOTSKEHHOCTH.
Uroro no pazneny
3. VYpaBHeHUs MePEXOIHBIX
OJICKTPOMArHUTHBIX IMIPOLIECCOB
3.1 Tlogxonq « aHanu3y
JMHAMHUYECKOMN
YCTOWYHMBOCTH. KauectBo
MIEPEX0IHOTO npoiiecca.
[NonsTHe o KpUTEPUAX
JUHAMHAYECKOMN
ycroitunBoctH.  OCHOBHBIE
JIOTTYIIEHHUSI. YpaBHeHue
BMKCHUA oTOpa
feHepaTopa U ero peIII)IeHI/II;. Hoxrorosia K
Vpasnenns HaHI/IC”aHI/IIO AKP H"aHI/IcaHI/Ie AKP Nel TIK-5.1,
T — s Nel " Metoabt MCTE))]H aHam/I”3a TIK-5.2,
N aHanu3a YCTOHYHMBOCTH. TIK-5.3
CHUHXPOHHOM MaIlHHe. yeTofumBocTH."
[Tpumenenune ypaBHEHUNI
[Tapka-T'opeBa s
3JIEKTPUIECKON CHCTEMBI.
[IpumeHeHne  ynpoOIIECHHBIX
ypaBHenuit  Ilapka-I'opesa.
UucineHHOE HHTErpUpOBaHHE
cucteM aupdepeHInaIbHbIX
YPaBHEHHI. Mertonst
Pynre-Kytra.




Uroro no pazaeny 2 | 2 | 3 |
4. Metonbt aHamM3a
JIMHAMUYECKON YCTOMYHUBOCTH
4.1 OOmas XxapaKkTepUCTHKa
METOJIOB aHaiM3a
JMHAMHUYECKOMN
YCTOWYIHBOCTH. Y IPOIICHHBIE
METOJIbI aHaJmM3a
JTUHAMUYECKOH IlonroroBka
YCTOWMYMBOCTH. Kpurepun BBIIIOJIHEHHIO U
OILIEHKH JTMHaMUYECKOU 3alure 3
YCTOWYIHBOCTH. Meron nabopaTopHO’ 6 amra -
ocJe10BaTeIbHbIX paboTsr Ne2 " na 60paT0pHO.I./I
HUHTEPBAJIOB. [IpaBuio ABTOMaTHYECKOE padoter Ne2
N ABTOMaTHYECKOE
IoImaaeH. Pacuer MIpEeJOTBpAlLlEHUE
JTIUHAMUYECKOM HapyILIeHUs MPCAIOTBPAIICHHIE
ycTodunBoctu.  3menenwne JTUHAMHYECKOI HAPYIICHHA | 51
OJC 3a nepexoAHBIMH U YCTOHYUBOCTH JIHAMITACCROM K51,
CBEPXIEPEXOJHBIMH 2 2 6 OBICTPOJIEHCTBYIO YCTOMHHBOCTH TIK-5.2,
HHYKTHBHBIMH - OBICTPOJICHCTBYIOIINM TIK-5.3
conpotuBiaeHussMU. Cpencrea OTKIIIOYEHHEM OTITHOACHHEM
TIOBBIIIICHILA YCTOMYMBOCTH. KOpOTKOI‘O“ 3;;5?(?;2;0...
BrictpoaeiicTBytomee 3aMbIKaHus ". Hammcanme AKP Nel
OTKJIIOYEHHE KOPOTKHX [lonroroska x "
N Mertozbl aHanu3a
3aMBIKaHUH. ITapameTpst Hanucanuo AKP o "
CHHXPOHHBIX T€HEpPaTOpPOB H Nel " Metonbr YCTOMAHBOCTH.
ux BIIMSIHUE Ha aHanu3a
YCTOWYIHBOCTE. Brusane ycroHunBoCTH."
pexuma HelTpanmu Ha
JTUHAMUYECKYIO
YCTOHYHMBOCTb. Kauanus
MAIlIUH. Bonpmme
BBIHYKJICHHBIC KOJICOaHMUS.
Uroro no pazaeny 2 2 3
5. YCTOMYMBOCTD Y3JIOB HATPY3KH
5.1 Craruueckue u
JTUHAMUYECKHe
XapaKTePUCTUKU  HArpy30K
norpeburenei
MIPOMBIIIICHHBIX
npeanpustuii. Cratudeckas
YCTOHYHMBOCTH Y3JI0B [Noaroroska k
Harpy3kn.  KoaddurmeHTtsr BBIITOJIHEHHIO U Samra
3arnaca. Bropuunsie 3aluTe
. MPaKTUIECKOTO
MIPU3HAKU YCTOHYUBOCTH MIPaKTUYECKOTO o
HarpysKu. JuHamuueckas 3aHaTust Ne 2 sami Ne
YCTOWYHMBOCTb CHHXPOHHBIX "CHsTHE CrTne craTiieckix
U aCUHXPOHHBIX JBUTATENEH. CTaTUYECKHUX U H JHHAMITICCKIX TIK-5.1,
Kpurepun YCTOWYHBOCTH 2 2 7 JTUHAMHUYECKUX XapaKTCpHCTHi TIK-5.2,
ACUHXPOHHOTO H XapaKTEepUCTUK Ziﬁii;iiz;f IK-5.3
CHHXPOHHOTO  JIBUTaTEJIeH. CHUHXPOHHBIX U N
VYdyer perynupoBaHHs TOKa ACHHXPOHHBIX JIBHTATEIICH B
BO30Y)KIECHUS ~ CHHXPOHHBIX JBUTaTeNel B fPOrpamMMHOM
/:[Bnr:ilTeneﬁ B BOIpocax MIPOTPaMMHOM 'FI?XPFJ;’?ISIE"
YCTOWYHBOCTH. KOMILIEKCE
YCTOWUNBOCTE  HECKOJIBKHUX "KATPAH"
JIBATATEJICH. Biansianue
Garapeit CTaTUYECKUX
KOHJICHCATOPOB "
CHUHXPOHHBIX KOMIIEHCATOPOB
Ha YCTOWYHBOCTE.
Camo3aryck JIBUTaTeNei.




Uroro no pazaeny 2 | | 7 |
6. BiumsHHe  aBTOMATHYECKHX
peryiasTopoB — T€HEepaTopoB  Ha
YCTOWIHBOCTh
6.1 XapakTepUCTHKA
MIEPBUYHBIX JIBUTATENeH
TeHEepaTOpOB.
XapaKTepuCTHKH
aBTOMAaTHYECKUX
PETYIATOPOB CKOPOCTH
TypOuH. CyImHoCTh
MEPBUYHOTO M BTOPUYHOTO
perynmupoBanus. ABapuiiHOE
yIpaBiieHHE MOUIHOCTBIO
TypOuH AJIEKTPOCTAHIIHH.
Cucrembl BO30YXAEHUS U
YKL ITogroroBka k
APB CHHXPOHHBIX
BBIIOJIHEHHIO U 3amura
TeHEePaTOpPOB. Bri6op .
3aIuTe nabopaTopHOi
rapaMeTpoB KaHaJia . "
nabopaTopHO paboter Ne3
PErynupoBaHus o "
pabotsr Ne3 ABTOMaTHUYECKOE
OTKJIOHCHUIO  HATIPAKCHHA. ABTOMAaTHYECKOE eryJIMpOBaHue IK-5.1,
Cratnueckie 3 2 ! eryJIupOBaHUE pHa?l,'I sgxemm IIK-5.2,
XapaKTePUCTUKU peryJmp p TIK-5.3
HaNpsOKEHUS HU3MEHEHUEM
PEryasTOpoB BO30YXKAEHHUS U
U3MEHEHUEM BO30YKICHUS
CKOPOCTH. Brmsiaue
BO30YyXIICHUS CHHXPOHHOTO
aBTOMATHYECKHX "
CUHXPOHHOTO reHeparopa ".
PETyIATOPOB TOKa "
reseparopa ".
BO30YXKJEHUS U CKOPOCTH
TypOOreHepaTopoB Ha
CTaTUYECKYIO u
JTUHAMUYECKYIO
ycroiumBocth.  [loBenenwue
PEryIsSTOPOB NpPU KadyaHHSX.
PerynupoBanue dwacToTel u
HaTpSHKCHUS B
JIEKTPO3HEPreTHIECKON
cucreMe u BIIMSIHUE
peryIpoBaHUs Ha
YCTOHYMBOCTb.
Uroro no pazneny 2 7
7. ACUHXpOHHBIE PEXUMBI pabOThI
MAIlliH IIEPEMEHHOTO TOKa
7.1 ACWHXpPOHHBIH pEXUM
paboThl CHUHXPOHHBIX IMonroroBka
TeHEPaTOpPOB. Oomme BBIITOJIHEHHIO U
TMIOJIOKCHUS METOIUKH 3aIuTe
pacuera ACHHXPOHHBIX nabopaTtopHoOi 3amura
PEKHMOB. ACHHXPOHHBIH paboTsr Neq " nabopaTopHOI
peXuM paboOThl CHHXPOHHBIX ABTOMaTHUYECKOE pabotbr Ned "
JIBUTATENEH. IIpupona MIPEKPALICHUE ABTOMaTHUYECKOE MK-51
ACHHXPOHHOW MOIIHOCTH U 3 2 7 ACHHXPOHHOT'O IIpeKpalieHue K 5'2’
ee BIIMSIHUE Ha pexuma, ACUHXPOHHOI'0 K 5' 3'
Pe3yIBTUPYIOILYIO BBI3BAHHOTO pexuMa, BBI3BAHHOTO '
YCTOWYUBOCTD Heperpy3Koit neperpy3Kkoi JTMHUN
JIEKTPO3HEPreTHIECKON JTUHAN aNIeKTponepenaydu .
cucrembl.  CHHXpOHM3aLUs anekTponepenaun |Hammucanne AKP Ne 2.
pu HapYIICHHUSX ". [lonroToBka K
ycroitunBocTH. JIMkBHIanus Hanucanuio AKP
ACHHXPOHHBIX PEXKHMOB. Ne 2.
Pecunxponunzanust.
Uroro no pazneny 2 7
8. PaznenbHas pabota

JIEKTPOCTAHIMH POMBIIIEHHBIX
MIPENPHUITUI C SHEPTOCUCTEMOM




8.1 VcroBus
pa3enbHYIo
CoOcTBeHHBIE
JIIEKTPOCTAHIIUH
MPOMBIIIICHHBIX
npeanpustuii. OcoGeHHOCTH
aBTOHOMHOU pPabOThl CHUCTEM
AJIEKTPOCHAOKEHHUS.
OcobeHHoCTH pacuera
YCTaHOBHBIINXCS u
MEPEXOJHBIX  PEKHMOB B
ABTOHOMHBIX cucTeMax
JNEKTPOCHAOKEHHUS.
OcobeHHocTH paboThI
PETYIATOPOB npu
pasienbHOM pabore.
XapakTeprucTuKka HW3MEHEHUS
napaMeTpoB  pexuMa IpH
BBIXO/IE OJIEKTPOCTAHIMU H
Harpy3KH Ha pasJeibHYI0 C
SHEPrOCHUCTEMOM pabory.
CHHXpOHHAS ¥ aCHHXPOHHAsS
MOLIHOCTH HpPH pa3fesbHON

BBIXOJIA HA
paborty.

pabore.

IToaroroBka k
Harmcaanio AKP
Ne2 " OcoOble
PEXKUMBI CHCTEM
3JIEKTPOCHAOKEHH
s U
HCCIICIOBAaHUHU
ycToiuuBocty."

Hanucanue AKP Ne2
" OcoOble peKUMBI
CHCTEM
AJIEKTPOCHAOKEHHUS
TIpH UCCIIEJOBAHUN
ycToiuuBocty."

IK-5.1,
IK-5.2,
I1K-5.3

Uroro no pazneny

9. Ananus CTaTHYECKOM
JMHAMHYECKOH

ABTOHOMHBIX

u

YCTOMYHUBOCTH

OJICKTPOIHEPICTHYICCKUX CUCTEM

9.1 Ocobennocty aHaim3a
CTaTUYCCKOM u
JMHAMHUYECKOMN
YCTOWYHBOCTH aBTOHOMHBIX
CHCTEM  DJIEKTPOCHAOKEHHUSL.
[Ipenensr nepe1aBaeMbIX
MOIIHOCTEN NpPH pa3lesbHON
pabore. PerynmupoBanme
YacTOTHl W HANpsDKEHHS B
aBTOHOMHOM CHCTEME
ANEKTPOCHAOKEHHS.
YCTONYMBOCTE CHHXPOHHBIX
U aCHHXPOHHBIX JBHTaTeien
MpH  pas3aelbHOW  paboTe.
Bzaumnble yrael  poTOpoB
TeHEepaTOPOB M CHHXPOHHBIX
JBATATEIICH. Biusiaue
ACHHXPOHHOM MOIHOCTH Ha
CHUHXPOHM3ALUIO TIPH BBIXOJIE
Ha pa3enbHyIo paboTy.

IToaroroBka k
Hanucanuio AKP
No2 " OcoOblie
PEXXHMEBI CHCTEM
AJIEKTPOCHAOKEHH
ST TIPH
HCCJICIOBAaHHH
ycToHunBOCTH."

7,15

Hanmcanne AKP Ne2
" OcoOble pesKHMBI
CUCTEM
AJIEKTPOCHAOKECHHUS
IIPU UCCIIEIOBAaHUH
ycrolyuBocTH."

IIK-5.1,
IK-5.2,
IK-5.3

Uroro no pazneny

7,15

10. TIpomexyTouHast aTTecTamus

10.1 IIpomexxyrounas
aTTecTaIusI

[Moaroroska k
MPOMEKYTOUHOU
aTTecTaluu
(3x3ameny)

Cpaava pK3aMeHa

IIK-5.1,
IK-5.2,
IK-5.3

Uroro no pazneny

Hroro 3a CEMECTP

17

17

17

54,15

OK3aMCH

Hroro no JUCHUITIINHE

17

17

17

54,15

OK3aMCH
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5 O0pa3oBarejibHbIE TEXHOJIOTHH

Jns  peann3anuu  NpPelyCMOTPEHHBIX BHMJOB  yuyeOHOM paboOTBl B KauecTBe
00pa30BaTeNbHbIX TEXHOJOIMM B IPENOJAaBAHUU JUCHMIUIMHBL «YCTOMYMBOCTH CUCTEM
JIEKTPOCHAOKEHUA» UCHONb3YIOTCS TPAJULMOHHAA M MOJYJIbHO - KOMIIETEHTHOCTHAs
TEXHOJIOTUH.

Ilepenaua HEOOXOAMMBIX TEOPETUYECKMX 3HAaHUM M (OPMHUPOBAHHE OCHOBHBIX
NpEeACTaBICHUNH MO Kypcy «YCTOMUMBOCTH CHCTEM OJIIEKTPOCHAOKEHHUS» IPOUCXOAUT C
UCIIOJIb30BAaHUEM MYJIBTUMEAUHHOTO 1 JIAOOPATOPHOTO 0O0PYLOBaHMSL.

Jlekuuy TPOXOASAT B TpaauuoHHOW ¢(opme, B ¢dopme IeKUUii-KOHCYIbTAlui |
npobneMHbIX Jekuuid. Teoperuueckuil Mmarepuan Ha HPOOJEMHBIX JIEKIMAX —SBIISETCS
pe3yabTaTOM YCBOEHHUS NOJYYEHHOW HH(OpPMAIMHM IOCPEACTBOM ITOCTAaHOBKH MPOOIEMHOTO
BOIIpOCA U IIOMCKa IIyTed ero pemeHus. Ha nexuusax — KOHCYJNbTaUUAX H3JI0)KEHHE HOBOTO
MaTepuajia COIPOBOKIAETCS IIOCTAHOBKOM BOIIPOCOB U JUCKYCCUEH B IIOMCKaxX OTBETOB HA ATH
BOIIPOCBI.

[Ipu npoBeneHuu 1a0OpaTOPHBIX padbOT U MPAKTUUECKUX 3aHATUHN HCIONb3YIOTCS paboTa
B KOMaHie ¥ MeTonus! I T.

CamocrosiTenbHast paboTa CTUMYJIUPYET CTYIEHTOB B mpolecce 0pOpMIIEHUS OTUYETOB U
aHaju3e pe3y/lbTaToB JIAOOPATOPHBIX PAa0OT, MPU MOJIrOTOBKE K KOHTPOJBHBIM paboTaM u
WUTOTOBOM aTTECTALIMH.

6 YueOHO-MeTOIMYeCKOE 0OOecnedeHue CaMOCTOSITeIbHO padoThl 00y4aroIuXcst
[Ipencrasneno B npunoxxenuu 1.

7 OueHoYHbIE CPeICTBA IJIf IPOBEIeHUs POMEKYTOUYHOM aTTecTaluu
[IpencraBieHbl B IPUIOKEHUU 2.

8 YueOHo-MeTOAMYecKOe H HH(POPMALIMOHHOE O0ecnevyeHue TUCIUIIHHBI (MOTYJIs1)

a) OcHOBHas JIMTEepaTypa:

1. T'azuzoBa O. B. YcTOHYMBOCTE CUCTEM DJIEKTPOCHAOXKEHHS : yueOHOe rmocodue [ist
By30B] / O. B. T'a3u3zoBa, 0. H. Konapamosa ; Marautoropckuit roc. TeXHU4eCKHid yH-T uMm. I
W. Hocoga. - Marautoropck : MI'TY um. I'. U. Hocosa, 2023. - 1 CD-ROM. - 3arxn. ¢ TuTym.
skpana. - URL: https://host.megaprolib.net/MP0109/Download/MObject/21492. - ISBN
978-5-9967-2721-6. - TeKCT : 3JCKTPOHHBIH.

0) JlonosiHuTeIbHAS JTUTEPATYpA:

1. HukomnaeBa, C. U. Cucremsl BO30YyXIE€HHS CHHXPOHHBIX TI'€HEPAaTOpPOB : ydeOHOE
nocobue mo aucruiuinHe «CHCTEeMHas aBTOMAaTHKa W peJieiHas 3amuTa» Uil MarucTpoB,
oOyyaroImuxcs 1o HarpasieHuo moaArotoBku 13.04.02 «3nekTposHepreTuka U 3J1eKTPOTEXHUKA
| C. 1. HukomnaeBa - Bonrorpan : ®I'bOY BO Boarorpaackuit 'AY, 2019. - 72¢. - TekcrT :
anektponHsii. - URL: https://znanium.com/catalog/product/1087890 (mara oOpaieHus:
17.03.2025). — Pesxum 1ocTyma: 1Mo MO IIMHCKE.

2. byxronsi, b. M. Smart Grids - OCHOBBI ¥ TEXHOJIOTUH YHEPTOCUCTEM Oyaymiero /
Byxromeir b. M. - Mocksa : U3natenbckuii nom MOU, 2019. - ISBN 978-5-383-01353-3. - Tekct
: omektponnbii  // OBC  "Koncymprant  crymenta" @ [caiit]. - URL
https://www.studentlibrary.ru/book/ISBN9785383013533.htm| (maTta ob6pamienus: 17.03.2025).
- Pexkxum focTyna : 1o mojarnucke.

3. KopotrkoB B.®., ABTOMaTHYECKOE pETYJIHPOBAHHE B DIIEKTPOIHEPTETHUECKUX
cucremax | yueOHUK aist By30B / Koporkos B.®. - M. : U3narensckuii nom MOU, 2017. - ISBN
978-5-383-01210-9 - Tekcr : anexrponnsiii // DBC "Koncynsrant crymenta : [caiit]. - URL :
https://www.studentlibrary.ru/book/ISBN9785383012109.html (mata o6pamenus: 17.03.2025). -
Pexxum noctyna : mo noAnucke.
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4. KproukoB W.I1., KopoTkue 3ambikaHusi ¥ BBIOOP 3JEKTPOOOOPYIOBaHUS . y4eOHOE
nocobue st By3oB / Kprouko W.II. - M. : Uzpmarensckuit mom MDOMU, 2017. - ISBN
978-5-383-01191-1 - Tekcr : anexrponnsiii // DBC "Koncynsrant crymenta : [caiit]. - URL :
https://www.studentlibrary.ru/book/ISBN9785383011911.html (nara obpamenus: 17.03.2025). -
Pexum noctymna : 1o nojmnucke.

5. OBuapenko H.U., ABromaruka sHeprocucteM : yueOHUK st By30B / OBuapenko H.H.
- M. : U3narenbckwmii jom MOU, 2017. - ISBN 978-5-383-01117-1 - Tekcr : anekrponnsiii // 6C
"KoncynbTant crynenra" : [caiT]. - URL
https://www.studentlibrary.ru/book/ ISBN9785383011171 html (mata oopamenwus: 17.03.2025). -
Pexum noctymna : 1o nojamnucke.

6. KomecunkoB A.A., HoBble TEXHOJIIOTMH NPOEKTUPOBAHUS COBPEMEHHBIX CHCTEM
yIpaBJIeHUs TpoleccaMu reHepupoBanus snekrposneprun / A.A. Konecuukos, I'.E. Becenos,
A.A. Ky3pmenko - M. : Uznarenbckuii nom MOU, 2016. - ISBN 978-5-383-01015-0 - Tekcr :
snektpounsi /[ OBC  "KoncymeTant — crymeHTa" : [caiir]. - URL
https://www.studentlibrary.ru/book/ISBN9785383010150.html (nara obpamenus: 17.03.2025). -
Pexxum noctyna : o noamnucke

7. IlankxoB, b. B. DnekrposHepreTMuyeckue CUCTEMbl U CETH. TOKM KOPOTKOIO
3aMbIKaHMs : y4eOHUK U TpakTUKyM Juid By30B / b. B. [1ankos, B. 0. Bykonos. — 3-e u3f., ucmp.
u nor. — Mocksa : M3garensctBo HOpaiit, 2025. — 353 ¢. — (Bsiciee o6pazoBanue). — ISBN
978-5-9916-8148-3. — Texkcr : anekTpoHHbIH // Obpa3oBaTenbHas miatdopma FOpaiir [caiit]. —
URL.: https://urait.ru/bcode/561831 (mara obpamienus: 17.03.2025).

8. Xpywes, FO. B. DneKTpOIHEPreTUYECKHE CUCTEMBbl U CETH. DIIEKTPOMEXaHUYECKUE
Mepexo/Hble  Tporecchl :  y4eObnuk st By3oB/ 1O. B. Xpymes, K. WM. 3anomoBHUKOB,

A. 1O. FOmkoB. — MockBa: MzparensctBo  IOpaiit, 2025.— 153 c.— (Bsicmee
obpaszoBanue). — ISBN 978-5-534-02713-6. — Tekcr : snekrponnsii // OOpazoBaTenbHas
wiatpopma IOpaiit  [caiit]. —  URL: https://urait.ru/bcode/561292 (nata oOpaiieHus:
17.03.2025).

9. Kypnan «BecTHUK IOVpI'Y. Cepus «OHepreTuka»

https://www.powervestniksusu.ru/index.php/PVS

10. XKypnan «DneKTpoTeXHHYECKHE CUCTEMBI U KoMIUTeKcehD http://esik.magtu.ru/ru/

11. Kypman "BectHuk VIBaHOBCKOro TOCYZapCTBEHHOTO  JHEPrEeTHYECKOTO
yHuBepcureta” http://vestnik.ispu.ru/

12


https://www.studentlibrary.ru/book/ISBN9785383011911.html
https://www.studentlibrary.ru/book/ISBN9785383011171.html
https://www.studentlibrary.ru/book/ISBN9785383010150.html
https://urait.ru/bcode/561831
https://urait.ru/bcode/561292
https://www.powervestniksusu.ru/index.php/PVS
http://esik.magtu.ru/ru/
http://vestnik.ispu.ru/

B) MeToan4eckue yKazaHusi:

1. T'azuzoBa, O.B. HccrnemoBanue BIWSHHMS HAa JWHAMHYECKYIO YCTOHYMBOCTH
CHHXPOHHOT'O T€HEpaTopa BUAa KOPOTKOIO 3aMbIKAHUS B AJIEKTPOIHEPreTUUECKON CUCTEME
[Tekct]: Metoauveckne ykazaHus K Ja00paTOpHON paboTe MO TUCHUTUIHHE «Y CTOWYHUBOCTD
CHCTEM 3JIeKTpocHaOX)eHus» s crynaentoB Hanpasnenus 140400.68 «DnexTposnepreTuxa
U DJIEKTPOTEXHUKA» Tpodmib «iekrpocHadxkenue»/ O.B. I'azuzoBa. — MarHuToropck:
Wzn-Bo Maraurtoropck. roc. Texs. yH-ta uMm. .M. Hocosa, 2013. — 17 c.

2. T'aszuzoBa, O.B. UccnenoBanue BIMSHHS TapaMeTPOB 3JIEMEHTOB, CXEMBI U
pexuMa 3IEKTPUUYECKON CUCTEMBbI Ha yCTOMYMBOCTH [Tekcr]: Meroaudeckue ykazaHus K
nabopaTopHOil paboTe MO MUCHUILIMHE «YCTOMYUBOCTH CHCTEM AJIEKTPOCHAOKEHUS» IS
cryaentoB Hampasienus 140400.68 «DnekTposHepreTuka M 3JICKTPOTEXHUKA» MPODUIH
«Onexrpocuadxkenue»/ O.B. 'azuzoBa. — Marautoropck: M3n-Bo MarHuToropck. roc. TexH.
yua-ta um. I'.1. Hocosa, 2013. — 17 c.

3. 'a3zuzoBa, O.B. OnpeneneHue yrioBoi XxapakTEPUCTUKA CHHXPOHHOTO reHepaTopa
[Tekct]: Metoauueckue ykazaHus K 1a00paTopHOi paboTe Mo TUCHUIUTHHE «Y CTOWYUBOCTD
CUCTEM 3JIeKTpOoCcHaOKeHUs» Uil cTyaeHToB HamnpaBieHus 140400.68 «OnexkTposnepreTuka
1 DJIEKTPOTEXHUKAY poduits «DnekTpocHadxkenue» Bcex hopm odyuenus/ O.B. 'azuzosa. —
Maruutoropck: M3a-Bo Marauroropck. roc. Texs. yH-ta um. I.1. Hocosa, 2013. - 17 c.

4. l'azuzoBa O. B. JlaGopaTopHblil MpakTUKyM M0 AUCHUILIMHE "YCTONYMBOCTH
cucTeM 3JieKTpocHatkenus" : yueObnoe mocodbue / O. B. INazuzosa, 10. H. Konaparmosa ;
MI'TY. - Maruuroropck : MI'TY, 2017. - 1 anekrpon. onr. auck (CD-ROM). - URL:
https://host.megaprolib.net/MP0109/Download/MObject/1881. - ISBN 978-5-9967-1011-9.
- TeKcT : ANMEeKTPOHHBIM.

r) [Iporpammuoe obecneuenue u UnTepuer-pecypcebi:

IIporpammuoe oGecnneuenue

Haumenosanwue 10 Ne norosopa Cpox aeicTBus JTUIIEH3UN
iil(l:(;ulate Linux Desktop cB0OOAHO pacnpocTpansemoe [10 OeccpodHo
Linux Calculate cB0OOTHO pacmpocTpansemoe [10 OeccpodHo
7Zip cB0001HO pactpoctpansemoe [10 0eCcCpoOvHO
FAR Manager cB000JTHO pacrpoctpansemoe [10 0ECCPOYHO
MS Office 2003 Professional |Ne 135 ot 17.09.2007 OeccpouHo

IIpogdeccnonasibHbie 0a3bl JAHHBIX © HHPOPMALMOHHBbIE CIIPABOYHBbIE CHCTEMbI

Hassanue xypca CchuIka

DnexkTpoHHass 0a3a TepuHOaMYECKHMX wm3maHuii East  View

Information Services, OO0 «MIBUC» https://dlib.eastview.com/
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HauumonansHas nH()OpPMAITMOHHO-aHATTUTHYECKAS

cucrema —  Poccmiickuit  mnmexe — mHayunoro|URL: https://elibrary.ru/project _risc.asp

nutuposanus (PMHII)

I?IJ'IGKTpOHHBIe pecypebl oubamoreku MI'TY um. T'.U. htps://host.megaprolib.net/ MPO109/Web
ocoBa

Poccuiickas  T'ocynapcTBeHHas  OMONMOTEKA.|pyo- /v rsl.ru/ru/4readers/catalogues/

Karasioru

denepanbHOE rOCyIapCTBEHHOE OF0KETHOE

yUpEKICHUE «DenepanbHbIi uncturyt|URL: http://www1.fips.ru/

IIPOMBIIIJICHHON COOCTBEHHOCTH
9 MaTepHaJIbHO-TEXHHYECKOE o0ecneyeHne TUCHUTILITHHBI (MOLYJIs1)

MaTepI/IaJIBHO-TGXHI/I‘-IeCKOC obecrcucHue JUCIHMITIIIMHBI BKJIFOYACT:

Tun u Ha3BaHue ayauTopuu OCHaIEHUE ayAUTOPUU

VYuebHble ayAUTOPUM A NPOBENEHUS 3aHATHHA JICKIUOHHOrO Tuna MylbTUMeIuiHbIe
CpEICTBa XpaHEHUs, Iepelayyl U NpeACTaBIeHUS HH(OPMALIUH.

YuebHas ayuTopHs AJis IPOBEACHUs 1a00paTOPHBIX paboT:

Jlaboparopus nepexoAHbIX nporeccoB JlabopaTopHble YCTaHOBKH, U3MEPUTEIbHBIE IPUOOPHI
U151 BBIIOJIHEHUS Ta0OpaTOPHBIX paboT:

.Kommnexkr Tunosoro mnaboparopHoro oOopymoBanus «Mojenb  OJHOMAIIMHHON
AIEKTPUYECKOIN CUCTEMBI C PEJICHHOM 3aIlIUTON U aBTOMATUKOW.

Y4eOHblE ayAWTOpUU I  TPOBEACHUS TNPAKTUYECKUX  3aHATHH, TPYIIOBBIX H
WHIVBUAYAJIBHBIX KOHCYJIbTAllMM, TEKYIEro KOHTPOJSA M NIPOMEXKYTOYHOM arrtecrauuu Jlocka,
MYJIbTUMEAUMHBIN IIPOEKTOP, IKPAH

[Tomermienust U1l caMOCTOATENIbHOW paboThl oOydaronmxcst [lepcoHanbHble KOMIIBIOTEPHI €
nakerom MS  Office, Beixomom B HHTepHET ¥ €  JOCTYIIOM B  DJICKTPOHHYIO
MH(POPMALMOHHO-00pa30BaTENbHYIO CPEly YHUBEPCUTETA

[Tomemenue sl XpaHeHUs U NPOPUIAKTHUECKOTO 00CIyKUBaHUsI y4€OHOr0 000pYIOBAHUS
Crennaxu, ceiidbl 111 XpaHEeHHUs y4eOHOTO 000Py10BaHUS

HHCTpyMEHTHI 17151 peMOHTa 1a00paTOpHOTr0 000PYAOBAHUS
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NMPUJIOKEHHUE 1
(o0s3aTenBpHOR)

Y4yeOHO-MeTOANYEeCKOe 00ecTieYeHHe CAMOCTOAITEILHOIH padoThl 00y4YaroIMXCcst

[To mucruruinHe «Y CTOMYUBOCTH CUCTEM 3JIEKTPOCHAOKECHUS TPEIyCMOTPEHA ayTUTOPHAS U
BHEAYJAUTOPHAs CaMOCTOsITeIbHAs paboTa 00yJaromuxcs.

AynuropHas caMOCTOSITENIbHAs paboTa CTYyIEHTOB IPEIIOIAraeT peleHUe KOHTPOJIbHBIX
3a]a4 Ha IPAKTUYECKUX 3aHATUSAX.

AyauTOpHbIE KOHTPOJIbHbIE padoThl (AKP):

AKP Nel «MeTtoabl aHaain3a yCTOHYHUBOCTH»

Nel. OcHoBHBIE BUbI YCTOMYMBOCTH, OCOOEHHOCTH MX MPOSBICHUS U BIUSHUSA Ha paboOTy
AIEKTPUYECKON CUCTEMBI.

Ne2.  TIpuHuuIe! U MeTObl (PU3NYECKOIO U MATEMATUUYECKOTO MOIEIMPOBAHUS TIPU
HCCJIEI0BAHUM YCTOMYUBOCTH.

Ne3.  OcymecTBUMOCTD, WM YCIIOBUS CYLIECTBOBAHUS YCTAHOBUBILIETOCS PEXKUMA.

AKP Ne2 «Oco0ble peskuMbl CHCTEM JIEKTPOCHAOKeHUsI PH UCCIeJ0OBAHUHT
YCTOHYHBOCTI

Nel.  AapwuitHoe ynmpaBieHUE MOIIIHOCTBIO TYPOUH JIEKTPOCTAHIUH.

Ne2.  Crarmueckue XapakTepUCTUKU PETYISATOPOB BO30YXKAECHUSA U CKOPOCTH.

Ne3. IToBeneHue peryasiTopoB Npu KadyaHUSIX.

IIpakTHyeckue 3aHATHSA :

IIpakTuyeckoe 3anaTue Nel «'"MaremaTnuyeckoe MO/IeJINPOBAHUE CHCTEMbI
3JIEKTPOCHAOKeHHsI B porpaMmMHoM koMiuiekce "KATPAH" »

[TpuBenena pacuerHas cxema snekrpuueckoit cetu. ['enepatopsl I'l u I'2 nutatot Harpysky H1,
HOJKJIIOUYEHHYIO K IIMHAM HanpspkeHueM US U nosyyaroniyro nuranue yepes tpaicgopmarop T3.
M30BITOK aKTUBHOM M pEaKTUBHOM MOIIHOCTH TEPEIAeTCs B AJIEKTPOIHEPreTHIECKyto cuctemy C
yepe3 TpaHcopmaropsl T2, T1 u nunaum snextponepenaun JI1, JI12.

[TpenBapuTenbHO TpeOyeTCs HAUEPTUTD YIIOMSHYTYIO cxemy B mporpamme « KATPAH».
YrtoObl HapHUCOBATh HEOOXOIUMBIH 3JIEMEHT B IIpOrpamMme TpeOyeTcst eNKHYTh JIeBOH KiIaBUIIeH
MBIILIY CHayaia HaJl BBIOPAHHBIM 3JIEMEHTOM, a 3aTeM Ha oJjie. Mexay 3JieMeHTaMu HE0O0XO0MMO
YCTaHOBUTBH CBSI3H.

Janee TpeOyercs 3aM0IHUTh TEXHUYECKNE XapaKTEPUCTUKH BCEX AJIEMEHTOB, KpPOME
BBIKJIFOYATEJIEH ¥ MIMH. DTO OCYILIECTBIISIETCS BBIEICHUEM JIEMEHTA ILETYKOM JIEBOM KIIaBUIIM MBILIH,
3aTeM LIETYKOM MPaBOM KJIaBUILIU U BBIOOPOM MyHKTa «CBOWCTBaAY.
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Tabmuua 2.1

Homunanehas Jnvua muanii | Mapka nuHuil | MoIIHOCTh 0000IICHHOW HATPY3KH
HomunanpHast MOLITHOCTH
Bapuant Hanpsixenue, kB Tpancdopmaropa, MBA aKTHUBHAs MOIITHOCTh JI1, JI2, kxm JI1, JI2
P P p pa, reseparopa, MBt
Ul U2 U3 U4 U5 T1 T2 I'l 12 P, MBt Q, MBap
1 11 225 220 10 6 40 40 25 6 100 AC-240/32 20 8
2 6,5 114 110 10,2 6,2 63 63 30 12 55 AC-185/29 25 11
3 10,5 229 224 10,4 6,4 100 100 40 25 95 AC-240/32 30 12
4 6,7 119 115 10,6 6,3 80 80 40 12 50 AC-185/29 35 14
5 10,7 230 225 10,8 6,1 125 125 50 40 90 AC-240/32 40 16
6 6,2 227 222 11 6,5 125 125 50 25 85 AC-240/32 46 19
7 11 115 110 10,5 6,0 80 80 30 25 45 AC-185/29 25 12
8 6,9 231 226 10,8 6,2 100 100 40 30 80 AC-240/32 36 15
9 10,5 112 109 10,6 6,3 63 63 25 12 37 AC-185/29 20 9
10 6,3 228 223 10,5 6 40 40 25 6 75 AC-240/32 18 8
Tabnuna 2.2
=
§ o 3 s g o é m E
— ¥ = = [ o = 3 : 15} Q
218048 s |als o8 st |2 2|5 8 2] 94898 2|8 <|n|c|% |5
T - 2 - T S R IR G RS o < T e U s S - I S P s A" T B S - I - (A= BB -
Q|2 | XX § 5 o : ~ |o |7 | E s |2 | o 2 | 8 | =
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Ilpakmuueckoe 3anamue Ne 2« Cuamue cmamuyeckux u OUHAMUYECKUX
XapaKmepucmuk CUHXPOHHBIX U ACUHXPOHHBIX 06Uzamelell 6 NPOZPAMMHOM KOMNIEKce
"KATPAH"»

1. C nmoMo1p10 MporpaMMHOT0 00eCTIeYeHUsI TOTYYUTh CTATHYECKHUE XapaKTEPUCTUKU
CHHXPOHHOI'O M aCHHXPOHHOTrO ABurareneil. Homep BapuaHTa 3aaeTcs npenoiaBaresieM
coriacHo tadmuiam 3, 4.

2. Ilony4uTh KOMIUIEKCHBIE CTATUYECKNE XapAKTEPUCTUKH JUISl y3J1a HATPY3KH,
COCTOSAILEH U3 CHHXPOHHOI'O U ACUHXPOHHOI'O JIBUTaTeJIEH COIIaCHO 3aJaHUIO0 MIPENOAaBaTes.

3. C noMouibp0 IporpaMMHOT0 00ecTeyeH sl MOIYYUTh TUHAMUYECKHE XapaKTePUCTHUKU
CUHXPOHHOI'O U aCUHXPOHHOTO ABurarenei. Homep BapuanrTa 3agaeTcs IpernoaBareseM 1o
tabnuuam 3, 4. [Ipu nocTpoeHNH TMHAMHUYECKUX XapaKTEePUCTUK 3alOJHUTh TabIuIy 2.

17



HOCTpoeHI/IC JAMHAMHWYCCKUX XaAPaKTCPUCTUK HAI'PY3KHU

Tabmuma 2

[TapameTpsl
pexuma

VYenosusa K3

AxTuBHas
MOIIIHOCTb,
noTpeodsiemMas
AIIEKTPOTPUEMHUKO
M, kBT

PeakTrBHast MOLITHOCTSH,
norpediseMas
AIIEKTPOIIPUEMHHUKOM,
KBap

Hanpsioxenue,
kB

YV naneHHOCTh TOYKH
KOpOTKOro 3ambikanus 0,1
OmMm

JMMTEeNbHOCTh KOPOTKOTO
3ambikanus 0,1 ¢

Y naneHHoCcTh TOYKU
KOpOTKOTO 3aMbikanus 0,1
Om

JnUTenbHOCTh KOPOTKOTO
3aMbIkanusa 0,5 ¢

VY naneHHOCTh TOYKH
KOpOTKOT0 3ambikanus 0,1
OmMm

JIMMTEeNbHOCTh KOPOTKOTO
3aMbIKaHug 1 ¢

VY naneHHocTh TOYKU
KOpOTKOTro 3ambikanus 0,5
Om

JmuTenbHOCTh KOPOTKOTO
3ambikadus 0,1 ¢

VY maneHHOCTh TOUKH
KOpPOTKOTO 3aMbIkanus 0,5
OmMm

JnuTenbHOCTh KOPOTKOTO
3ambikanug 0,5 ¢

Y naneHHOCTh TOYKH
KOpOTKOTro 3aMbikanus 0,5
Om

JmuTenbHOCTh KOPOTKOTO
3aMbIKaHuA 1 ¢

VY nameHHOCTh TOUKH
KOPOTKOTO 3aMblkaHusi 1 Om
JnmuTenbHOCTh KOPOTKOTO
3ambikadus 0,1 ¢

YV naneHHOCTh TOYKH
KOpPOTKOT0 3aMbIkaHusi 1 Om
JnuTenbHOCTh KOPOTKOTO
3ambIkannsa 0,5 ¢

Y 1aieHHOCTh TOYKHU
KOpPOTKOT0 3aMbIkaHusi 1 Om
JmuTenbHOCTh KOPOTKOTO
3aMbIKaHus | C
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MNMPUJIOKEHUE 2
(o0s3aTeNbHOR)

OIIeHO‘lHI:Ie cpeacrea AJisi MPpOBEACHUSA HpOMe)KyTO‘lHOﬁ arreCcralmum

a) [linanupyembie pe3yJbTaThbl 00yUYeHHs U OIlEHOYHbIE CPeJACTBA /IVIsl MPOBEEHUs MPOMEKYTOYHOM aTTeCTAllUN:

Ko
a WHaukaTop JOCTHKCHUS KOMIETCHITHH O1eHOYHBIE CPENICTBA

HHAUKATOpA

IK-5 Cnoco6en ynpapiasiTh pe;KuMOM Pad0Thl JHEPTOCHCTEMBI, IIEKTPUYECKOH CeTH, CHCTEMBI 3JIEKTPOCHADOKEHHUSI

[1IK-5.1 Beimonuser OIICHKY TEKYIIIero U Bonpocsl 1715 mpoBeaeHus1 MPOMEKYTOUHOU aTTeCTANMHI
MIPOrHO3UPYEMOI'0  JJIEKTPOIHEPTETHUECKOTO 1. OCHOBHBIE BU/IbI YCTOHYHBOCTH, OCOOCHHOCTH WX MPOSIBICHUS U BIMUSHUS Ha pabOTy dIIEKTPUIECKOM
pPEeKUMa DHEPrOCUCTEMBI C IIETbI0 MPUHSTHS | CHCTEMBI.
pCIHCHI/ISI (0] peanmauﬂn Mep 110 HOI[I[Cp)KﬁHI/IIO 2 HpI/IHHI/IHBI U MCETOIObI (1)I/I3I/I‘ICCKOFO U MATEMAaTHUYCCKOI'O MOI[CHI/IpOBaHI/Iﬂ HpI/I HCCIICA0BaHUU

YaCTOTEHI,
MOIITHOCTH,

BEJIMYMH IEPETOKOB AKTHUBHOM
TOKOBOM HAarpy3Kd JIMHHUA U
JIOIYCTUMOTO YpOBHS HapsKEHUs,
MUHUMAJILHOTO  HEOOXOJMMOTO  pe3epBa
aKTUBHOM  MOIIHOCTM M MecTa  €ro
pasMelleHus;  ompeleneHuss o0bemMa WU
3¢ pekTuBHOCTH COOTBETCTBYIOIIHNX
YOPABJSIIOIIMX ~ BO3JEUCTBMM M CO3JaHME
COOTBETCTBYIOIIMX 3aluceld 00 yNpaBieHUU
3JEKTPOIHEPTETHIECKUM pexXuMOM
SHEPTOCUCTEMBI

YCTONYUBOCTH.

3. OcyIecTBUMOCTb, HJIH YCIIOBUS CYILIECTBOBaHMS YCTAHOBUBILETOCS PEXUMA.

4. OOm1as xapakTepuCTHKa METOAOB aHAIN3a CTATUYECKONH YCTOHUYNBOCTH.

5. CocTaBieHue CUCTEM YPaBHEHUH YCTaHOBHUBIIUXCS PEKUMOB.

6 TouHbIe KPUTEPUH OLIEHKH CTaTHYECKONH YCTOHUYNBOCTH.

7. VY CcTONUMBOCTE CUCTEMBI C TeHepaTopamu, cHaOkeHHbIMH APB.

8. Metox ManbIx KojebaHWii B ciydae pabOThl CTAHIIMM HA MIMHBI OSCKOHEYHOW MOIIHOCTH W B

MHOT'OMAIIIMHHOU CUCTEME.

9. Briuncnenne OTHOCUTENBHOTO YCKOPEHUS U CUHXPOHU3UPYIOIIEH MOIIIHOCTH.
10. [IpakTHueckre KPUTEPUH OLICHKH CTATHYECKON YCTOWYMBOCTH U 00J1aCTh UX MIPUMEHEHUSI.
11. HccnenoBanue BOPOCOB CyIIECTBOBAHUS PELIEHUS CUCTEMbI YPAaBHEHHUI YCTaHOBUBIIETOCS peKHUMa C

OCJIBIO aHAIn3a yCTOfI‘{I/IBOCTPI.

12. CamopackaylBaHUE U €ro NpUOIKEHHAs OLIEHKA.

13. Cratndeckas aneproandeckas 1 KonebaTenbHasi yCTOWIHBOCTH.

14. YcToiuuMBOCT TMHUHN 3J€KTpoIiepeadn OONBLION MPOTHKEHHOCTH.

15. KauecTBo nepexoaHoro mporecca.

16. ITonsiTHE O KpUTEPUSAX IUHAMUUYECKONH YyCTOMYUBOCTH.

17. OCHOBHBIC TOTYIICHUS.

18. VYpaBHeHHE MABWKEHHUS pOTOpa TeHepaTopa M €ro pelieHHe. YPpaBHEHHUs IOTOKOCUEIUIEHUH B

CHHXpOHHOﬁ MallInHE.




Kon

HMHIukaTop TOCTIKCHUS KOMIICTCHITIH

O1eHOYHBIC CPeICTBa

MHIUKATOPa
19. IIpumenenue ypaBHenuii [Tapka-I'opeBa aJid 371€KTPUUECKOA CUCTEMBI.
20. ITIpumeHneHue ynpoieHssix ypasHeHuil [lapka-I'opesa.
21. OO01mas XxapakTeprUCTHKa METOIOB aHATN3a TUHAMUYECKON YCTOWIHBOCTH.
22. YHpolleHHbIE METOABI aHANKN3A JUHAMUYECKOW YCTOMYMBOCTH.
23. Kputepun oneHKN JHHAMHUYECKON YCTOHUUBOCTH.
24, Mertoa nocienoBaTeIbHBIX HHTEPBAJIOB.
25. [IpaBuo mnomaneit. Pacuer mnHAMIYECKON YCTOHIHBOCTH.
26. N3menenue J/1C 3a nepex0qHbIMU U CBEPXIEPEXOIHBIMU UHAYKTUBHBIMU COIPOTUBICHUSIMHU.
27. CpencTBa NOBBIIIEHUS YCTOMYHUBOCTH.
28. BricTponelicTByOIIee OTKIFOYEHNE KOPOTKUX 3aMbIKAHHA.
29. [TapameTpsl CHHXPOHHBIX T€HEPATOPOB U UX BIMSIHUE HA YCTOHUUBOCTD.
30. BnusiHue pexxuma HelTpanu Ha TUHAMUYECKYI0 YCTOWYHBOCTb.
31. Kavanuns mamwuH. bosbiie BIHYKIeHHBIE KOJIEOaHMUSI.
32. Crarudyeckue ¥ [IMHAMUYECKHE XapaKTEPUCTHKM HArpy3oK IMOTpeOuTeNneld MpOMBIIIICHHBIX
NPEAIPUITHN.
33. Crarnyeckasi yCTOWYMBOCTh Y3JIOB HArPy3KH.
34. Koaddumnments! 3anaca.
35. BropuuHble npu3HaKK yCTOWYMBOCTH HATPY3KU
I[IpakTHyeckune 3aHATHA:
npaxmuyeckoe 3auamue Ne 1 "Mamemamuueckoe mooenuposanue cucmemul 2NeKMPOCHAOICEHUS &
npoepammuom komnierxce "KATPAH"
npakmuyeckoe 3ansmue Ne 2 "Cuamue cmamuieckux u OUHAMUYECKUX XaPAKMEPUCUK CUHXPOHHBIX U
ACUHXPOHHBIX 08ueamenell 8 npoepammuom komniexce "KATPAH"
IK-5.2 [MpuHMMaeT pemnieHus] O peaju3anud Mep Mo Bonpoch! 17151 npoBeeHUs] MPOMEKYTOUHON aTTeCTAIIMH

MNpeaAOTBPAICHHUIO PAa3BUTUA W JIMKBUAAIIUN

HapymcHUA HOPMaJIBHOT'O pexuma
JNEKTPHYECKOH YacTH DHEProCUCTEMBI U
ompenesnieHMn oO0beMa U 3P (HEKTUBHOCTH
COOTBETCTBYIOIINX YIPaBIISIOLINX

BO3/JIEMCTBUI MMyTEM BBINIOJIHEHUS aHaW3a
omepaTuBHOW wuH(pOpManuu 00 aBapuiax H
HEIITATHBIX CUTyalUsX B DHEPrOCHUCTEME M

Nk~ E

JuHamuueckasi yCTOWYMBOCTh CHHXPOHHBIX M ACHHXPOHHBIX JIBUTATETIEH.

Kpurepun ycroianBOCTH aCHHXPOHHOTO M CHHXPOHHOT'O JBUTATEICH.

YueT perynupoBaHus TOKa BO30YKICHHUS CHHXPOHHBIX JBUTATENICH B BOIIPOCAX YCTONYUBOCTH.

VY CcTOMYHMBOCTHh HECKOJIBKUX JIBUTATEICH.

Brusiaue Gatapeli cTaTH4ecKuX KOHJIECHCATOPOB U CHHXPOHHBIX KOMIIEHCATOPOB HAa YCTOMYHUBOCTD.
Camo3aryck IBUTaTENIeH.

XapakTepuUCTUKU MEPBUYHBIX JABUTATEICH reHepaTOPOB.

XapaKkTepUCTHKU aBTOMATHUYECKUX PETYISATOPOB CKOPOCTH TypOUH.
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Kon

HMHIukaTop TOCTIKCHUS KOMIICTCHITIH

O1eHOYHBIC CPeICTBa

MHIUKATOPa
OLIGHKM TEKYIIEro M  IPOrHO3HPYEMOIO 9. CyIIHOCTh NEPBUYHOTO U BTOPUYHOT'O PErYIHPOBAHHUSL.
3NEKTPOIHEPTETUYECKOTO pexuma 10. ABapuiiHOe ynpaBieHHE MOLTHOCTBIO TYPOUH AJIEKTPOCTAHIIHH.
DHEPTOCUCTEMBI. 11. Cucremsbl Bo30yxenns 1 APB cHHXpOHHBIX TeHEpaTOPOB.
12. Br10op mapaMeTpoB KaHana peryJIupoBaHus 10 OTKIOHEHUIO HAIPSKCHUS.
13. Crarudeckue XapakTepUCTHKU PEryIATOPOB BO30YKACHUS U CKOPOCTH.
14. BnusiHue aBTOMAaTHYECKUX PETYJIATOPOB TOKa BO30YXKAECHUS M CKOPOCTH TypOOTEeHepaTopoB Ha
CTaTUYECKYIO U IUHAMUYECKYIO YCTOHUUBOCTb.
15. [loBeneHune perymsiTopoB Npy KaYaHUSX.
16. PerynmupoBanne 4YacToTbl W HampsHKCHHUS B  OJIEKTPOIHEPIeTUYECKOW CHCTEME U BIHMSHHC
PEeryIupoBaHus HA YCTOHYHUBOCTb.
17. ACWHXPOHHBIH PEXUM padOTHI CHHXPOHHBIX T€HEPATOPOB.
18. Oobu1re NoIoKeHUs] METOAUKH paciyeTa aCHHXPOHHBIX PEKUMOB.
19. ACHHXPOHHBIN PEXHUM pabOThl CHHXPOHHBIX JIBUTATEIICH.
20. IIpupoga acUHXpOHHONW MOIIHOCTM M €€ BIMSHHE Ha PE3yJbTUPYIOIIYI0 YCTOMYUBOCTH
ANIEKTPOIHEPTETUIECKON CUCTEMBI.
21. CHHXpOHM3AMA MTPU HAPYIICHUSAX YCTOHYUBOCTH.
22. JIukBUIAIMSA ACUHXPOHHBIX PEXUMOB. PeCHHXpOHM3aIHSL.
23. VYcioBus BEIXOa Ha pa3ieNbHyI0 paboTy.
24, CoOcTBEHHBIE NIEKTPOCTAHIIUH TPOMBIIIJICHHBIX MTPEANPHITHH.
25. Oco0eHHOCTH aBTOHOMHOW pabOThI CUCTEM IIEKTPOCHA0XKEHUSI.
26. OcoOeHHOCTH pacueTa YCTAaHOBUBILMXCS M IEPEXOAHBIX PEKUMOB B aABTOHOMHBIX CHCTEMax
3JIEKTPOCHA0KEHUS.
27. OcoOeHHOCTH pabOTHI PEryJISATOPOB IIPH Pa3aeibHON padoTe.
28. XapakTepruCcTUKa W3MEHEHHUS] MapaMeTpOB PEeKMMa NpPU BBIXOAE MIEKTPOCTAHIMH M HArpy3KH Ha
pa3ieNbHYIO C JHEPTOCUCTEMON padoTy.
29. CUHXpOHHAS ¥ ACHHXPOHHAS MOIITHOCTH TIPH pa3ebHON padboTe.
30. OcoOEHHOCTH aHaM3a CTATHYECKOM M JUHAMHYECKOW YCTOMYHMBOCTHM aBTOHOMHBIX CHCTEM
ANEKTPOCHAOKEHUSI.
31. [penesnpl nepeaaBacMbIX MOILITHOCTEH MPH pa3IeiIbHOM padoTe.
32. PerynupoBanue 4acToThl M HanpspKEHUS B aBTOHOMHOM CUCTEME 3JIEKTPOCHA0KEHUSL.
33. VY CcTONUMBOCTE CHHXPOHHBIX M aCHHXPOHHBIX JIBUTATENeH MpU pa3aenbHoi padore.
34. B3auMHBIe yTIIBI pOTOPOB T'E€HEPATOPOB U CHHXPOHHBIX JIBUTATEIICH.
35. Brmsinre acHHXpOHHOHN MOIITHOCTH Ha MPOIecC CHHXPOHU3AIMHY TIPU BBIXOJIE HA Pa3JIelIbHYIO paboTy.
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Kon

HMHIukaTop TOCTIKCHUS KOMIICTCHITIH

O1eHOYHBIC CPeICTBa

WHAUKATOPa
Ilpumepnutii nepeuens 3a0au:
C momompio mporpamMmuoro obecrieuenns «KATPAH» moxyunts cTatnyeckue XapaKTepUCTHKH IPUBEIEHHBIX
HUXKE DIEKTPOIPHUEMHHUKOB.
Tabnuma - Texauueckne XapakTepUCTHKN ACHHXPOHHBIX ABUTaTeNeH
e .
== )
< [5) Q < o
= o :
: 5 & E5| 6 ez s | o cg | §
8 = 2 S | & 5| 6 |5 E , s | °| o |EE | 8x
g S = = 2 - |2 B s ) 2 g | & | Hgd ° F
2 = 3 S| ¢ |SE| f|BZg 2| < | 2| 2| gEAEs
ol m o \le}
= E = D | o8 |8 S |08 8| £ | S|5| 58T
1. | RA250M2 0,38 | 0,065 | 0,1 0 0 0,89 | 7 3 2,7 |2 0,3 2965
2. | 4A355M10Y3 038012 |1 0,15 | 2 0,83 |6 18 |1 16 |11 2985
IIpakTHueckue 3aHATHU:
npakTudeckoe 3aHsaTue Ne 1 "MaTtemarndeckoe MOAETUPOBAHIE CHCTEMBI DJIEKTPOCHA0XKEHHSI B TPOTPaMMHOM
kommiekce "KATPAH"
npakTrueckoe 3ausaTue Ne 2 "CHATHE CTaTHYECKUX U JUHAMUYECKUX XapaKTEPUCTUK CHHXPOHHBIX U
ACHHXPOHHBIX JIBUTaTesel B mporpammHoM Komiuiekce "KATPAH"
IK-5.3 PaspabartbiBaeT mporpaMMbl EPEKITIOYCHH Ha BoinonneHue J1adopaTopHbIX padoT

BEIBOJI B PEMOHT W BBOJ B paboTy
3JIEKTPOYCTAHOBOK, OILICHUBAeT TEKYIIUH U
MPOTHO3UPYEMBIM  3JIEKTPOIHEPreTUUECKUI
PEXKHM  DHEPrOCUCTEMBl  JUIA  INPUHATHUSA
pELICHHUs] 1O JHUCHETYEPCKUM 3asiBKaMm O
pa3pellieHuy BbIBOJIa B PEMOHT W BBOJA B
paboty 3IEKTPOOOOPYIOBAHUS, o
MOAAEPKAHUIO u IIOArOTOBKE
3JIEKTPOIHEPrETUUECKOTO pEeKUMa Ha BpeMs
omnepaiyid 1Mo BbIBOJly B PEMOHT W BBOJAY B
paboTy, CO3MaHUI0 HauOoJee HAJCIKHOM

- 1aboparopHas padora Nel " ABTOMaTn4eckoe peryivpoBaHHe aKTUBHOM MOLTHOCTH CHHXPOHHOT'O
reHeparopa, padoTarIIEero NapayiebHO C AIEKTPUIECKON CUCTEMON OECKOHEYHOM MOIIIHOCTH .

- naboparopHas pabora No2 " ABToMaTHUECKO€e NMPeNIOTBPAIeHNE HApyIIEHU THHAMHYECKON YCTOWIMBOCTH
OBICTPOACHCTBYIOIIMM OTKIIOUEHHEM KOPOTKOTO 3aMbIKaHUs".

- 1aboparopHas pabota Ne3 " ABTOMaTndeckoe peryJIupoBaHIe HaNPsHKEHHUsI H3MEHEHUEM BO30YKICHHS
CHHXPOHHOTO reHepaTopa ".

- 1aboparopHas pabora Ned " ABTOMaTH4eckoe MpeKpameHne aCHHXPOHHOTO PEKUMa, BBI3BAHHOTO
Neperpy3Koi JIMHUY dJIeKTponepeaayun ".

[IpakTHueckue 3aHATHU:

- npakTudeckoe 3ausaTre Ne 1 "MaremaTtniueckoe MOJETNPOBAHUE CUCTEMBI AJIEKTPOCHAOKEHUS B
nporpammHoM komiuiekce "KATPAH"
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Kon
HHIUKATOpa

HMHIukaTop TOCTIKCHUS KOMIICTCHITIH

O1eHOYHBIC CPeICTBa

OTepaTUBHOMN CXEMBI, OIICHUBAET
JOCTaTOYHOCTH ~ Mep,  OOecleunBaroIInX
HAJIOKHOCTh  pabOTBl  JHEPrOCHCTEMBI, U
CO3/IaCT  COOTBETCTBYIOIUE 3amuiced 00
yIpaBlIeHUH 3IIEKTPOIHEPTETUIECKUM
PEKUMOM SHEPrOCHCTEMBI.

- mpaktrdeckoe 3aasaTre Ne 2 "CHATHE CTaTHICCKUX M THHAMUYECKAX XapaKTePUCTHK CHHXPOHHBIX U

ACMHXPOHHBIX JIBUTaTesel B mporpaMmmHoM Komiuiekce "KATPAH"
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0) Ilopsaok npoBeeHUsI MPOMEKYTOYHOM aTTeCTAIUH, IOKA3aTeJIM U KPUTEPUH

[lpomexxyrounast ~ arrecTanusi 1O  JUCHUIUIMHE  «YCTOHYMBOCTH  CHUCTEM
AIIEKTPOCHAOKEHUS» BKIIIOYACT TEOPETUYECKHE BOMIPOCHI, IO3BOJISIOLINE OICHUTh YPOBEHBb
YCBOGHUSI OOYYalOIIMMUCS 3HAHUH, W TPaKTHYECKHWE 3aJaHUs, BBIIBIIOIINE CTEICHb
c(hOpMHUPOBAHHOCTH YMEHUH U BIIAJCHUIA, TPOBOAUTCS B (hOpME DK3aMEHA.

DK3aMeH M0 JaHHOW JWCIMIUIMHE MPOBOJUTCS B YCTHOH (hOpME IO 3K3aMEHAIMOHHBIM
OuneraM, KaXAblii M3 KOTOPBIX BKIIOYAET 2 TEOPETUYECKHUX BOMPOCA U OJHO MPAKTUYECKOE
3a/1aHMeE.

IToxa3aTe1u U KPUTEPUHU OLIEHUBAHUS IK3aMeHa:

— Ha OIICHKY «OTJHYHO» (5 0a1oB) — 00yUaIONIMCs JEMOHCTPUPYET BHICOKHI YPOBEHb
c(OPMHPOBAHHOCTH KOMIIETECHIMI, BCECTOPOHHEE, CHUCTEMAaTH4YEeCKOe U TIIIyOOKOe 3HaHue
y4eOHOro MaTepuana, CBOOOJHO BBINOJHSCT INPAKTUYECKUE 3aJaHUs, CBOOOJHO ONEPUPYET
3HAHUSIMH, YMEHUSIMH, IPUMEHSET UX B CUTYaIUX MTOBBIIICHHOHN CI0KHOCTH.

— Ha OLEHKY «Xxopomo» (4 6amna) — oOy4arouuiicss IEMOHCTPUPYET CPEIHUN YpPOBEHb
c(OPMHPOBAHHOCTH KOMITCTCHIIMH: OCHOBHBIC 3HAHHS, YMEHHS OCBOCHBI, HO IOIMYCKAIOTCS
HE3HAYUTEJIbHBIC OIIMOKN, HETOYHOCTH, 3aTPYAHEHHS IPH aHAJTUTUYECKUX OTePaLusiX, IepeHoce
3HaHUH U yMEHUI1 Ha HOBbIE, HECTAH/IAPTHBIC CUTYAI[HH.

— Ha OIICHKY «YyIOBJETBOPHUTEIBLHO» (3 Oamna) — oOydaromuics IEMOHCTPHUPYET
MIOPOTOBBI YPOBEHb C(HOPMHUPOBAHHOCTH KOMIIETCHIIMH: B XOJ€ KOHTPOJIBHBIX MEPOIPHUSATHHA
JIONYCKAIOTCS OIMIMOKH, TPOSBISIETCS OTCYTCTBHE OTJACNBHBIX 3HAHWH, YMEHHH, HAaBBIKOB,
00y4aromuiCsl MUCTBITHIBACT 3HAYUTEIbHBIC 3aTPyIHEHHS TPH ONEPUPOBAHUHM 3HAHUAMHU U
YMEHHSIMU TIPH UX IEPEHOCE Ha HOBBIE CUTYAIHH.

— Ha OLICHKY «HEeYyI0BJEeTBOPHUTEJBbHO» (2 Oamia) — oO0yyarouuiicss 1eMOHCTPUPYET
3HaHUs He Oosiee 20% TEOPETHUECKOro MaTepuala, JOMYyCKAaeT CYIIECTBEHHbIE OIIMOKH, He
MOYKET MOKa3aTh NHTEIUICKTYaJIbHbIC HABBIKM PEIICHHUS TPOCTHIX 3a/1a4.

— Ha OLICHKY «HeY/0BJIeTBOPUTEJbHO» (1 Gayn) — oOydaroluiics He MOXET MoKa3aTh
3HaHUSI HAa YPOBHE BOCIPOM3BEINCHHS W OOBSCHEHHS WHQPOpPMAIWH, HE MOXKET I0Ka3aTb
MHTEJUIEKTYaJIbHbIC HaBBIKU PEIIEHUs MPOCTHIX 3ajau.
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