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1. I'Iepequb nraHMpyembiX pe3ynbtaToB 06yqe|-|vm no gucuuniinHe (MOAanO), COOTHECEHHbIX C
nrnaHnpyembiMmu pe3yribTatTaMn OCBOEHUA 06pasoBaTeanoﬁ nporpamm

VHMBepcaanble KomMneTeHUunn

Tabnuua 1
HaunmeHoBaHue
KaTeropum Kopn HaumeHoBaHue Ko n HaumeHoBaHMe nHaukaTopa PesynbTaTthbl
(rpynnbi) KOMMeTeHUun KOoMneTeHLUn AOCTMXKEHMA KOMNeTeHUUn obyyeHus
KOMneTeHLun
He NpeaycMOTpPeHbl y4eGHbIM NIaHOM
O6wenpodeccnoHanbHblie KOMNeTeHUUn
Tabnuua 2
Koa HaumeHoBaHue Koa un HaMmeHoBaHMe HAKKaTOpa [OCTUKEHUsA Pe3ynbTatbl
KOMMeTeHUun KOMMNeTeHUun KOMNeTeHUUn o6yyeHus
He NpeayCMOTpPeHbl y4eOHbLIM NIaHOM
MpodeccnoHanbHbIe KOMMNEeTeHUUN
Tabnuua 3
Kon u HanmeHoBaHue
Kon HaumeHoBaHue
KOMNeTEHLMM KOMMeTeHLMN MHAMKaTOopa AOCTUXKEHMUA Pe3synbTaTbl 06y4yeHus
KOMMeTeHUUH
MK-1 Cnoco6HoCTb K y4acTuio B na-1 nNK-1 32TMK-1.1

NoaroToBKe TEXHNUYECKNX
3aJaHuin Ha
NpoeKkTupoBaHne 00HLEKTOB
3NEKTPOIHEPreTUKN

BbinonHseT pacyeT n aHanus
AaHHbIX ANS NPOEKTUPOBAHUS U
dPYHKLUMOHMPOBaHWMS,
COCTaBrisieT KOHKYPEHTHO-
CNOCOBHbIE BapyaHThbI
TEXHUYECKUX peLLEeHNn OOBLEKTOB
3MNEeKTPO3HEPreTUKM

3HaTb: knaccugukaumo 33C,
TeopeTU4YeCKNE OCHOBbLI aHanun3a pexumoB
3MNEKTPUYECKUX CETEN, OCHOBHbIX
XapaKTEPUCTUK PEXMMOB 3IEKTPUYECKUX
ceTel 1 nxX CBA3b C npoueccamu
ynpaeneHusi pexxMMmamu

Y1 MNK-1.1

YMeTb: aHann3npoBaTb TEXHONOrM4eckmne
npouecchl B 39C B COOTBETCTBUN C UX
Ha3Ha4YeHUeM, UCTONHEHNEM, CXeMaMMu
COEeaVHEHNs1, COCTaBOM 060pyaoBaHMS,
CBOWCTBaMM U XapakTepucTukamm
3MEMEHTOB, UCMOMb30BaTh TEXHMKO-
9KOHOMUYECKME METOAbI U anropuTMbl UX
NPOEKTUPOBaHWS

na-3 nk-1

[eMoHCTpupyeT noHumaHue
B3aMMOCBS3W 3aa4
NPOEKTUPOBaHUS U
3KcnnyaTaumm

B4 NK-1.3

BnapeTb: cnocoBHOCTHI0 NPUHATUS
WHXEHEPHBIX PELLEHNIA: B HOpMarbHbIX U
aBapUHbIX PEXMMax U CUTyaLMsIX B
3MEKTPUYECKMX CETSIX; NPY NPUMEHEHUN
crnoco60oB 1 YCTPOUCTB AN onNTUMmnsauum
PEXMMOB; 3aLLMTbl OT aHOMarbHbIX
PEXMMOB, UX oKanu3aummn 1 NMKB1aaLuu,
npv Hanagke u npoBepke
3MEKTPOSHEPreTMYECKOTO U
3MEeKTpOoTEXHMYECKOr0 060pYAOBaHNS

MK-2

CnocobHOCTb K
NHXeHEPHO-TEXHNYECKOMY
COMPOBOXOEHUIO
JeATenbHOCTN Mo
TEXHUYECKOMY
06CnyXMBaHUIO U PEMOHTY
o6opyaoBaHua noacTaHumm
3MNEKTPUYECKUX CeTel

na-2 nkK-2

BbinonHsaeT pac4yeThl
ANEKTPUYECKNX PEXMMOB
aneKkTpoobopyaoBaHMs
noacTaHUuM n
ANEKTPO3HEPreTUYEeCKNX CUCTeM

37 NK-2.2

3HaTb: 3aKOHOMEPHOCTU PU3NYECKNX
npoLeccoB NPOV3BOACTBA U Nepeaayn
SMNEKTPOSHEPIUN B 3MEKTPOSHEPreTUHECKNX
cucTemax

B5 MNK-2.3

BrageTb: MeTogamun pacyeTa npeaenbHbIX
3MNEKTPUYECKUX PEXKMMOB
9NEKTPO3HEPreTUYECKUX CUCTEM

2. MecTo aucuunnuHbl (Moayns) B CTPYKType o6pa3oBaTenbHOW NporpamMmmbi

MecTto AvcuMnnnHbl B CTPYKType o06pasoBaTernibHOM Nporpammbl: 4acTb, OpMUpyemasi yyYacTHUKaMu
obpasoBaTesnbHbIX OTHOLLEHWNA.

Tabnuua 4
Kog MpepwecTBylOWME MapannenbHO ocBaMBaeMble
Mocneayowme AUCLUUNUHBI
KOMMNeTeHLUn AUCLUUNNIUHLI AUCLUUNIUHDI
MK-1 OnekTpuyeckue ctaHuumn | PenenHas 3awmTa n aBToMatnsaums
1 noactaHumm 3NEKTPO3HEPreTUYECKUX CUCTEM;
TexHVKa BbICOKUX HANPshKeHW
MK-2 TexHonoruu [MpaKTUKO-OPUEHTMPOBAHHbLIN MPOEKT; Skennyatauus aneKTpru4ecKknx




3ANEKTPOMOHTaXa;
CxeMoTexHuUKa

OneKkTpoMarHuTHble NepexodHble
MPOLIECChl B 3MEKTPUYECKUX CUCTEMAX;
HapeXHOoCTb aneKkTpuieckux CUcTeM;
ABTOMaTU3NPOBAHHbIE CUCTEMBI
ynpaBrieHusi 311eKTpooGopyaoBaHNEM
NoACTaHUMY,;

JKCNnyaTaLUnoHHbIE PEXUMbI B
3NeKTPUYECKUX cuctemax

ceTten;

OnekTpomexaHnyeckme nepexonHole
NpPOLECChI B 3MEKTPUYECKMX
cuctemax;

lMpou3BoacTBEHHAA NpaKTMKa:
npeaavnnoMHas NpakTuka;
MpoekTnpoBaHne 06BbEKTOB
ANEKTPUYECKUX CUCTEM

3. O6bem aMcuUNNMHLI B 3a4eTHbIX eAMHULAX € YKa3aHUeM KonnyecTBa akageMUYecKkmx 4acos,
BblAeNeHHbIX Ha KOHTaKTHY paboTy oby4arLlumxcs ¢ npenogasaresnieMm (No BUAaM y4eOHbIX 3aHATUI) U
Ha camMocTosITeNbHYI paboTy obyyvarowmxca

Tabnuua 5

Bup yuebHoOM paboThbl Bcero yacos Kypc 4
AyauTopHas KOHTaKTHas
pabora (Bcero), 32 32
B TOM yucne:
NeKunoHHble 3aHatus (J13) 12 12
nabopatopHble pabotsl (JIP) 2 2
npaktuyeckue 3anatus (M3) 18 18
BHeayauTopHasi KOHTaKTHas 10 10
pabota, KCP
CamocTtosiTenbHas paborta
(Bcero),
B TOM Yucre: 341 341
nogrotoeka k M3 69 69
nogrotoBka K JIP 11 11
BbIMOMTHEHWE KYPCOBOIrO
NpoekTa 160 160
COCTaBreH1e N n3yyeHve 50 50
KOHCNekTa
HanucaHue pedepaTta 28 28
NOAroTOBKA K 3a4eTy U 23 23

OK3aMeHy

Popmbl TeKyLiero KoHTpons
ycneBaemMoCcTu

Bomnpocs! x naboparopasiM padoram. Temsr

pedeparos. 3amaHns K MPaKTHIECKUM
3aHATHAM

Bomnpocs! x maboparoprsiM paboram. Tembl

pedeparos. 3amanns K MPaKTHIECKUM
3aHATHAM

DPopMbI NPOMEXYTOYHOMN

3a4eT, 3K3aMeH, KypCOBOW NPOEKT

3a4eT, 3K3aMeH, KypCOBOW NPOEKT

aTrecTaumm

KoHTponb 13 13
UTOIO: yac. 396 396
UTOIO: 3.e. 11 11

4. Cop,ep)KaHMe AUCUUNTINHDbI, CTPYKTYpUpoBaHHOe No Temam (pas,qenaM), C YKa3aHueM oTBeaeHHOro Ha
HUX KoJinyecTBa akagemMn4iecKux 4yacos u BnaoB y‘-IEGHbIX 3aHATUMA

Tabnuua 6

Ne
pasgena

HaumeHoBaHue pasgena
OUCUUNNNHDbI

Buabl yue6HOM Harpysku U X TPyA0EeMKOCTb, Yachbl

n3 NP n3

Bcero
YyacoB

KoHT-
ponb

CPC KCP

ceTax. Pexunmel

CoBpeMeHHble NpeacTaBneHms 06
3NEeKTPOIHEePreTMHECKNX CUcTeMax

3MNEeKTPOIHEePreTUYECKX CUCTEM.

59 1 1 65

KoHcTpyKuum 1 aHanus paboTsbl
TpaHcdopMaTopoB.

KayecTBoO anekTpoaHeprum n
perynupoBaHue HanpsbkeHus. Motepu
ANEKTPUYECKON MOLLLHOCTU, SHEPTUU U
MEPONPUATUSA MO UX CHUXKEHWIO.

49 1 2 58

BOS,D,yLIJHbIe 1 kabenbHble NUHUK
aneKkTponepegadn.

49 1 2 56

OCHOBbI TEXHMKO-3KOHOMUNYECKOIrO
aHanmsa npoekTnpoBaHuA
ANEKTPOIHEPreTNYECKUX ceTen n
CUCTEM.

37 1 2 42

KOHCTpyKLUUA NUHWIA anekTponepeaay
CBH

49 2 2 59




6 MaTtemaTnyeckne mogenu nNMHUN 2 ) 2 49 2 2 57
CBH
7 Pexumbl paboTbl 1 nponyckHas > ) 4 49 2 > 59
cnocobHocTtb nuHnm CBH
WUTtoro: 12 2 18 341 10 13 396
4.1. CogepxaHue NeKUMOHHbIX 3aHATUN
Tabnuua 7
Ne HanmeHoBaHMe CopepxxaHue nekuum . Kon-
n3 paanena Tema nekuum (nepeyeHb OUOAKTUYECKNX €OUHNLY BO
paccmaTtpuBaeMbIx NoATeEM, BONPOCOB) YacoB
Kypc 4

1 | KayecTBO KauyecTtBo [Moka3aTenu kayecTBa aNeKTPOIHEPTUN. 2
ANEKTPOSHEPrnn 1 3NEeKTPO3HEPIUN, HecummeTpusi, HECMHYyCOMAANBHOCTb U MEPOMNPUATUSA NO
perynmpoBaHue perynupoBaHue WX OFPaHNYEHMIO B ANEKTPUYECKUX CETSAX.

HanpsbkeHus. [Notepu HanpspKeHUS U ero CBA3b
3ANEKTPUYECKON C ycnoBusimu paboTsl 1
MOLLHOCTU, SHEPTUN U pexnmamm
MeponpuaATUSA Mo MX ANEKTPUYECKUX CEeTEN.
CHWDKEHMUIO.

2 | BosgywHble n Pexumbl paboThbl OnekTpuyeckune cetu HanpsikeHmem go 1000 B. 2
kabenbHble NMHUN HenTpanen OnekTpuyeckune cetu HanpsikeHmem cebiwe 1000 B.
anekTponepeaaydw. 3NEKTPUYECKNX CETEN.

3 | OcHoBbI TEXHMKO- OCHOBbI TEXHUKO- $dopmumpoBaHMe NHBECTULIMOHHOW NOMUTUKK, NPSMble 2
SKOHOMUYECKOro 9KOHOMMWYECKOro aHanm3a | UHBECTMLMM U NX OLeHKa.
aHanusa NpOEKTUPOBaAHMS
NPOEKTUPOBaHMS 3NEKTPOSHEPreTU4ECKNX
3NEKTPOIHEPrETUYECKNX | CETEWN U CUCTEM.
ceTen n cucTem.

4 | KoHCTpyKums nuHuin KoHcTpykTUBHOE O6nactn npumeHeHns anekTponepegad CBH B 2
anekTponepeaay CBH ncnonHexune nuHnn CBH COBPEMEHHbIX 3IEKTPOSHEPreTU4ECKNX CucTemMax.

OcobeHHocTn nuHuin CBH 1 ocHoBHble TpeboBaHms K
HuM. OgHouenHble u aAByxuenHble nuHun CBH. Bnoynas
N CBA3aHHAs CXEMbl COOPYXXEHUsT ABYXLIEMHBIX NIMHUIA
CBH. KoHcTpykTMBHBIE 0c0b6eHHOCTU nnHuin CBH.

5 | Matematuyeckue OcCHOBHble YpaBHEHUSA ONIMHHON NUHUK. YpaBHEHUE 2

mogenv nuuun CBH XapaKkTepucTuku naeanusvMpoBaHHOW NMUHUK. HaTypanbHas MOLHOCTb
HEKOMMNEHCUPOBAHHOWM nuHuKn. PacnpepeneHne HanpsKeHust, Toka u
JINHMM NEPEMEHHOIO TOKa | PEeaKTMBHOM MOLLHOCTM BAOSb NPOTSXKEHHON NTUHUM
CBH.

6 | Pexwmbl paboTbl 1 Pexum ogHOCTOpPOHHEro XapaKktepuctuka pexmma ogHOCTOPOHHETO BKITHOYEHNS 2
nponyckHas BKIIHOYEHUS NPOTSKEHHON | NMUHUKN. PeXnM OQHOCTOPOHHETO BKIMOYEHUST NHUK 6e3
CnocobHOCTb NNHUK nvHun CBH KOMMEHCUPYIOLLIMX YCTPOWCTB. PeXMbl OAHOCTOPOHHETO
CBH BKIHOYEHMS NIMHUW C LUYHTUPYHOLLIMM PEAKTOPOM.

WTtoro 3a cemectp: | 12
WUToro: 12
4.2. CoaepxxaHue nabopaTopHbIX 3aHATUN
Tabnuua 8
Ne HaunmeHoBaHue HanmeHoBaHue Conepxanme naboparopHon paGOTb' Kon-
_ (nepeveHb AMOAKTUYECKMX €OUHNLL BO
npP pasgena na6opaTtopHo paboTbl
paccmaTtpuBaeMbIX NoATEM, BONPOCOB) yacoB
Kypc 4

1 | CoBpeMeHHbIe JlabopatopHas pabota Ne1. | BoamoxHocTtu MK RastrWin, cTpykTypa nporpammbi, 2
npencTaeneHus oo Co3paHvie cxembl nocrnenoBaTenbHOCTL BBOAA UCXOAHbLIX AAHHbIX, Lenb
3NEKTPOIHEPreTUYECKNX | anekTpuyeckomn cet B KOHTPONS UCXOAHOW MHAOopMaLN.
cMCcTEeMax n ceTsx. NporpaMMHOM KOMIIIEKCE
Pexumebl RastWin.
3MNEKTPOIHEPreTUYECKMX
cuctem. KoHCTpykumm n
aHanus paboTbl
TpaHcopMaToOpoB

WTtoro 3a cemecTp: 2
UTtoro: 2
4.3. CogepxaHue NPaKTU4YeCKUX 3aHATUN
Tabnuua 9
CopepaHue NpPakTU4eCKOro 3aHATUA Kon-

Ne HanmeHoBaHue Tema npakTMyeckoro .

na3 pasnena 3AHSITS (NepeyeHb OnOaKTUYECKUX eaUHUL: BO

paccmaTpuBaeMbIX NoATEM, BONPOCOB) yacoB




Kypc 4

1 | CoBpemeHHbIe PacueTt napameTtpoB MapameTpbl ABYXOOMOTOYHBIX TPAHCHOPMAaTOPOB. 2
npencraeneHusi o6 TpaHcgopMaTopoB OnpepeneHne akTMBHOIO, peakTUBHOIO CONMPOTUBIEHMI
3NEeKTPO3HEPreTUYECKNX N aKTUBHOrO, PEakTMBHOrO NPOBOANMOCTEN
cuUCTEMax U ceTaXx. ABYX0B6MOTOYHOro TpaHcopmaTopa.

Pexumbl MapameTpbl TPEXOOMOTOUHBLIX TPAaHCHOPMATOPOB.
3MNEKTPO3HEPreTUHECKNX Cxema 3amelleHusi, onpeaeneHme HoMUHarNbHOM
cucteM. KoHCTpyKUumm n MOLLIHOCTM, COOTHOLLEHNE MEXAY MOLLHOCTSMM
aHanus paboThbl oTAEnNbHbIX OOMOTOK.

TpaHcOopMaTopOB.

2 | KavectBO PacueTt napeHus, notepu MocTpoeHne antopbl OTKINOHEHWUIN HanpPs>KEHUNA. 4
3NEeKTPO3HEPrnn 1 HanpspkeHns 1 noTepb OnpegeneHne NoTepb HaNPs>KEHWUS B BO3AYLLUHOW NUHWMK,
perynuposaHue 3MNEKTPOIHEPTUN. TpaHcdopmaTope, LUMHOMPOBOAE U OTKNOHEHUS
HanpsbkeHus. MNoTepu HanpshkeHWs B 3afaHHbIX TOYKaxX ceTu.
3NeKTPUYECKON PacueTt nageHns n notepy HaNPsHKEHWS NUHUA NO
MOLLHOCTM, 3HEPTUM U OaHHbIM Havana.

MEpONPUATMS MO KX OnpepeneHue NpooNbHOM U NONEPEYHON
CHWXEHMUIO. COCTaBNALNX NAaAEHNS HANPSXKEHUS NO AAHHBIM
Havana.

3 | BosaywwHbie n Pacuyet napameTpoB Cxema 3aMeLLeHnst NIMHUK anekTponepeaayn n ee 2
KabenbHble NUHUK NVHWIA aneKkTponepefayn. | napameTpsl.
anekTponepeaayu. Cxema 3amMelLeHNst NIUHUK 3NeKTponepeaayn,

onpefeneHne NpPoaosbHbIX U MONEPEYHbIX NapaMeTpoB
3anemMeHToB [1-cxeMbl 3amMeLLEeHUs.

4 | KoHCTpyKumsi NUHWN PacyeT KOHCTPYKTUBHBIX KoHCTpYKUMM TUNOBBLIX aHKEPHBIX M MPOMEXYTOUHBIX OMNop. 4
anektponepeaa4 CBH ocobeHHocTten 19N CBH PacueT napameTpoB pacluenneHuns ¢asbl. PacueT un

n3yveHne pacnpeneneHns HanpsXXeHHOCTU
3MeKTPOMarHMTHOro nons Bokpyr nposogos. OueHka
YPOBHS! HANpPsXKEHHOCTW, BbI3bIBAOLLIETO PaaMoNoOMEXH.
[MoroHHbIE U BONHOBbIE MApaMeTpbl NIMHUN.

5 | MatemaTnyeckne OnpepeneHne MapameTpbl [1-06pa3Ho cxeMbl 3aMeLLeHns U 2

mogenu nuHnii CBH napameTpos [1-o6pasHoii MOCTOSIHHbIX YETLIPEXMOOCHUKA ANS NIUHWIA C
CXeMbl 3aMeLLeHns 1 pacLuennéHHbIMM NpoBogamMu. MNMocTosiHHbIE
NMOCTOSIHHBIX 9KBMBANEHTHOTrO YeTbIPEXMONIOCHMKA, 3aMeLLatoLLEero
YeTbIPEXMONIOCHMKA Ansi anekTponepegayy. Y4eT B pacyeTax yCTaHOBOK
19N CBH NpOJonbLHON EMKOCTHOM KOMNEHcaUmm, LYHTUPYIOLLMX
peakTopoB. BonHoBble NapamMeTpbl NIUHUN.

6 | Pexvmbl paboTbl 1 PacuyeT napameTpos BekTopHble AvarpaMMbl HANPSHKEHWUIA 1 TOKOB AN 4
nponyckHas naeanuaMpoBaHHOM pa3nn4HbIX peXUMOoB anekTponepeaayn. Onpegenexvne
CMOCOBHOCTb NMUHMK anekTponepeaayn CBH MaKCUMasibHOWN NPOMYCKHOM CMOCOBHOCTM
CBH anekTponepeaayn. PacnpeneneHuns HanpspkeHust, Toka u

peakTMBHOM MOLLHOCTW BAOMb NAEanM3MpoBaHHON NMUHUN
B pexvMe HambonbLUel NPOMNYCKHOWM CMOCOBHOCTM 1
peXnMe MUHUMAarbHON Harpysku.
UTtoro 3a cemecTp: 18
Wtoro: | 18
4.4. CogepxxXaHue caMOCTOSITeNIbHOM paboThbl
Tabnuua 10
Ne Bupg CopaepxaHue caMOCTOATENbHOM paboTbl Kon-
nin HaumeHoBaHue pa3gena camMocTosiTeNIbHOM (nepeyeHb OnAaKTUYECKNX eaUHUL: BO
pa6oTbl paccmaTpuBaeMbIx NOATEM, BONPOCOB) YacoB
Kypc 4
CoBpeMeHHble npeacTaBneHns nogrotoska Kk M3 PacueT ycTaHoBMBLUETOCS pexunma, NPUYMHbI 12
06 aneKTpoaHepreTnyYecknx aBapUHOro OKOHYaHWUsi pacyeTa Nbo pacxoXaeHUs
cucTeMax u ceTax. Pexumel pexuma.
3MNEeKTPOIHEPTETUHECKMNX CUCTEM. MocnepoBaTtenbHOCTL OTKMOYeHUSs JIOMM, NpUYUHBI
KoHcTpykuun 1 aHanus paboTsbl pasnuuusl YpoBHS HanpsbkeHWsl B Havarne v B KOHUE
TpaHcopMaTopoB. nHUK.
KauecTBO anekTpoaHeprum un OcobeHHocTn nuHnin CBH 1 ocHoBHbIe TpeboBaHus K 12
perynupoBaHue HanpsxeHus. HuM. OgHouenHble u aAByxuenHbie nuHun CBH.
MoTepw anekTpuyeckomn BroyHas n ceBsizaHHasa cxeMbl COOPYKEHUSA

L MOLLHOCTM, SHEPIUM U AsyxueHbix nHnii CBH. KoHCTpyKTUBHBIE
MEPONPUATUS MO UX CHUXKEHWIO. ocobeHHocTu nuHun CBH. KoHcTpykuust dhasbl
Bo3aayLUHble 1 kabenbHble MMHUM BO34YLUHbIX NMMHUKM CBH. KOHCTpYKUMM TUNOBbIX 12
anekTponepegayu. AHKEePHbIX 1 NPOMEXYTOYHbIX ONop. Pacuet
KOHCTpYKLMS MNHMIA napameTpoB pacLienneHus dasbl. Pacnpegenenus 11
anekTponepenay CBH HanpsPKEHHOCTW 3MEKTPOMAarHWTHOIO NOnsi BOKPYrT
MaTemaTuyeckne Mogenu NUHAUMA NpoBoAoB.. KopoHa Ha nposoAax kM 11
CBH anekTponepegayn. KoHCTpyKuus casbl BO3OYLUHbIX
PexxuMbl paGoThbl U NpOnyCKHast nuHum CBH. YaenbHble NoroHHble napameTpbl fIMHUIA 11




crnoco6bHocTb NuHUM CBH

CBH ¢ pacwenneHHbIMy npoBogamu. YpoBHU
HanpsPKEHHOCTU, BbI3blBaKOLLNE PaaVONOMEXN.
YaenbHble NOroHHbIEe NapameTpbl NuHUA CBH.
MapameTpbl [1-06pa3HoN cxemMbl 3aMeLLeHUs K
MOCTOSIHHbIX YETLIPEXMONIOCHUKA ANS NIMHWUIA C
pacLiennéHHbIMU NpoBoAaMu, C yCTaHOBNEHHbLIMU
LUYHTUPYOWMMN peakTopamu. MNepecyét napameTpoBs
anekTponepeay k 6asncHbIM ycnosusiM. Y4eT B
cxemax 3aMeLLeHns 1 B pac4eTax yCTaHOBOK
NpPoJoNbHON EMKOCTHOW KOMMNEHCaLUNN.

CoBpeMeHHble npeacTaBneHns nogrotoska k J1IP MapameTpbl ABYXOOMOTOYHBIX TPAHCHOPMATOPOB. 11
06 aneKkTpoaHepreTnyYecknx OnpepaeneHne akTMBHOIO, PeakTUBHOIO
cuctemax u ceTsax. Pexumel COMPOTUBINEHNI N aKTUBHOIO, PEaKTUBHOIO
ANEKTPOIHEePreTU4ecknx cUCTeMm. nposoAnMocCTel AByXxoOMOTOYHOro TpaHcopmaTopa.
KoHcTpyKkuumn 1 aHanms pabotbl MapameTpbl TPEX0BMOTOUHBIX TPAaHCAOPMaTOPOB.
TpaHcdopmMaToposB.
CoBpeMeHHble npeacTaBnieHust BbINOMHEHNe Kakve TpeboBaHus npeabasnsaoTca B paboTe K 22
00 3MeKTpo3HepreTnYecKmx KypCOBOro NpoekTa | MOCTPOEHUIO CXEM 3FIEKTPUYECKON ceTn?
cuctemax u cetax. Pexumel [anTte onpegeneHne Yvicna 4acoB UCMONb30BaHWSA
3MNEeKTPOIHEPreTUYECKNX CUCTEM. MakcuMmyma
KoHcTpykuun n aHanuns paboThbl Kakve 3HayeHus HanpsKeHUs NPUHSTBI B UICTOYHUKAX
TpaHCcHOpPMaTOpPOB. NUTaHNA B PacYETHBIX pexnmax?
KauyecTBO anekTpoaHeprum u Kakum obpazom BbiGpaH kKoadpULMEHT yaNNHEHNA? 23
perynupoBaHue HanpsXeHus. Kakum obpasom ocyuiectnsetcsa pacyeT NPAM?
MoTepwn anekTpnyeckon Kak v rae npymeHsieTcs NpaBnno MOMEHTOB?
MOLLHOCTK, SHEPTUM 1 Kakum obpa3som ocyuecTBnsieTcs BbIoop
MEpONPUSATUS MO UX CHUKEHWIO. HOMWHambHbIX HANPSXXEHUI HE3aBUCUMbIX Y4aCTKOB
Bo3sayLuHble 1 kabenbHble NUHUK cetn? 23
anekTponepegayn. Kakvnm obpasom ocyuiecTBnsaeTcsi BoIoop Mapok
OCHOBbI TEXHUKO- nposogos JIOM 23
3KOHOMMYECKOrO aHanmaa Kakvnm obpasom ocyLiecTsnseTcst BbI6op Mapok u
NPOEKTUPOBaHUA HOMWHarbHbIX MOLLHOCTEN TpaHCcOpMaTopoB Ha
3MEKTPOIHEePreTUYEeCKUX ceTen u noAcTaHUMAX
cUCTEM. Kaknm obpasom ocyLiecTensieTcst BbI6op cxem
KOHCTpyKLMS! IHMI COeAMHEHMSA Ha CTOPOHE BLICOKOTO HAMPSXeHMs 23
anekTponepega4 CBH noacTaHummn §
MaTemaTuueckue Moaent NuHNIA B yem 3aknovaeTcs MeTon 9KOHOMUYECKOM 23
CBH MIIOTHOCTM TOKa?
PexuMbl paBoTbl U NponyckHas v Aap. 23
cnocobHocTb nuHnm CBH
CoBpeMeHHble npeacTaBneHns coCTaBneHve un Knaccudukaums pexxmmoB 3nekTpu4ecknx ceTem u 7
06 aneKkTpoaHepreTnyecknx n3yyeHune ycnoBusi ux paboTbl.
cucTemax u ceTsx. Pexumel KOHCnekTa
3MNEeKTPOIHEPreTUYECKMNX CUCTEM.
KoHcTpykuum n aHanuns paboThbl
TpaHcdopMaTopoB.
KayecTBO aneKTpoaHeprum un MeTopn KOHTYPHbIX ypaBHeHWIn. MeToa y3noBbIX 7
perynMpoBaHne HanpsbKeHnst. ypaBHEHWIA.
MoTepu anekTpnyeckon
MOLLHOCTM, 3HEPTUMN U
MEpPONPUATUSI MO UX CHUKEHWUIO.
Bo3ayLHble 1 kabenbHble NMHUN PacyeTHble ycrnoBus U MexaHn4yeckune Harpysku, 7
aneKTponepeaauu. BO3HMKalOLLME NpU IKCNyaTaLmm BO3AYLUHbIX TMHUIA
aneKTponepeaayy.
OCHOBbI TEXHUKO- HapexHOCTb, NOHATNE PUCKOB 1 UX NPUMEHEHME B 7
9KOHOMMWYECKOro aHanmsa NPOEKTUPOBaHNM anekTpocHabxeHus. KomnnekcHas
NPOEKTUPOBaHUSI OLeHKa 3aTpaT Ha peanv3aumio NPOeKToB
3MNEeKTPO3HEepPreTUYECKMX ceTen n 3MEeKTPUYECKMX CUCTEM U CEeTEN.
cucTem.
KoHCTpyKuust NUuHWUIA TeXHUKO-3KOHOMMYECKUe NPeanoChINKM PasBUTUS 7
anekrponepepa4 CBH 3IIEKTPOSHEPrETUKM NMOCTOSIHHOIO ToKa. CXeMbl
aneKTponepeaay 1 BCTaBOK MOCTOSHHOTO TOKa.
KoHCTpyKTUBHBLIE OCOBEHHOCTY anekTponepeaay
NMOCTOSIHHOTO TOKa.
MaTemaTnyeckme mogenu fMHUN MaTtemaTtuyeckne mogenu nuHun. Metoapl ydeta 7

CBH

pacnpefenéHHoCTV NapameTpoB B CXxemax
3ameLLeHns NMHKM. MeTog NpsiMOro BbIYMCIIEHUS
napameTpoB CXeM 3amelleHns. MeToa nonpaBoYHbIX
KoadhdpuumneHToB. MeTop 'opeBa. Y4eT arneMeHToB
anekTponepeaayn ¢ CocpeaoTONEHHbIMU
napameTpamMu. YYeT aNieMeHTOB, BKIOYaeEMbIX B
NVHWIO NOCMef0BaTENbLHO U/MNn napannensHo. Yyer




PexuMbl paboTbl U NponyckHas
cnocobHocTb NuHum CBH

3NIEMEHTOB C KOM6VIHVIDOBaHHbIM BKITlOYEeHNEM B
JINHUIO.

MoHATME NponyCKHOW CNOCOBHOCTH BO3AYLUHbIX
nuHnii CBH. BO3MOXHbIe NyTU NOBbILLEHNS
NPOMYCKHOM CNOCOBHOCTU NHWUIA SNeKTponepeaYn:
NOBbILLIEHWE HOMUHAMNbLHOTO HaNPsHKEHUS, 3MEHeHne
BOJIHOBbIX CBOWCTB NUHUW. Vicnonb3oBaHue
ynpasnsieMol Nonepe4HoOn KoOMNeHcaLmnu.
MpnmeHeHne ynpaBngaemon NpoAoSIbHOM EMKOCTHOMN

KOMMNeHcaumm.
CoBpeMeHHble NpeacTaBneHns HanucaHue Tembl:
00 aneKkTpo3HepreTNYecKnx pecbeparta BanaHC akTMBHOWM MOLLHOCTY U €ero CBA3b C YaCTOTOMN.

cuctemax un cetsx. Pexnmsl
3NEKTPOSHEPreTUHEeCKUX CUCTEM.
KoHCTpyKumMKM 1 aHanm3 paboTbl
TpaHCOPMaToOpOB.

KauecTBO anekTpoaHepruv un
perynupoBaHue HanpsXeHus:.
MoTepwu anekTpuyeckomn
MOLLHOCTM, SHEPTUM U
MEPOMPUATUS MO UX CHKEHUIO.

BOS,D,yLIJHbIe 1 KabenbHble NNHUK
neKTponepegayu.

OCHOBbI TEXHUKO-
9KOHOMMYECKOro aHanusa
NPOEKTUPOBaHUS
3NEKTPOSHEPreTUYECKNX CeTEN U
CUCTEM.

KoHCTpyKUMSA NuHWIA
anekTponepega4y CBH

MaTtemaTuyeckue Moaenu NMHUn
CBH

PexumMbl paboTbl U NponyckHas
cnocobHocTb NuHUNM CBH

ABTOMaTU4eckas YacTtoTHas pasrpyska. banaHc
peakTMBHOW MOLLIHOCTM U €ro CBA3b C HaMpsXXeHneMm.
MpuynHbl HapyweHua 6anaHca. Perynupyrowmn
apbdpekT Harpysku.

Buabl ornop, MaTepuan U3roToBMeHNsl, MEXaHUYeCKN
Harpysku, Cpok cryx0bbl, CTOUMOCTb.

CoBpeMeHHble npeacTaBneHns
00 3NeKTpo3HEPreTNHECKNX
cuctemax u ceTsix. Pexumbl
3MEKTPOIHEPreTUHECKNX CUCTEM.
KoHcTpyKumm 1 aHanus paboThsl
TpaHcgopMaTopoB.

KayecTBO anekTposHeprim u
perynMpoBaHne HanpsbKeHnst.
MoTepu anekTpnyeckon
MOLLHOCTM, SHEPTUM 1
MEPONPUSATUS MO UX CHUXKEHWIO.

BOSD,yLIJHbIe 1 kabenbHble NUHUK
aneKkTponepenavn.

OCHOBbI TEXHUKO-
3KOHOMMWYECKOro aHanusa
NPOeKTUPOBaHUSA
3NEKTPOIHEPreTU4EeCcKnx ceTem n
CUCTEM.

KoHCTpyKUMSA NUHWIA
anektponepenad CBH

MaTtemaTtuyeckne mogenu NUHUN
CBH

Pexumbl paboTbl u NponyckHas
cnocobHocTb NuHun CBH

MOAroToBKa K
3a4eTy 1 IK3aMeHy

CoBpeMeHHble npeacTasneHus 06
3NEKTPOIHEPreTUYECKUX CUCTEMAX U CETSX.
HasHaueHne. OcHOBHbIe onpeaeneHus,
Knaccudumkaumst 1 KoHUrypaums anekTpu4eckux
ceTen n cucteMm. Buabl KOHCTPYKLMM CYLLECTBYOLLMX U
WHHOBAaLMOHHbIX JIOT.

Knaccngukaumsa pexmMoB 3NeKTPUYECKUX ceTen 1
ycnoswusi ux paboTbl.

CocTaBrneHne pacyeTHbIX CXeM 3aMeLLeHns
3NEKTPUYECKUX CETEN U UX SNEMEHTOB. YpaBHEHMS
YCTaHOBMBLLErocs pexrnma o04HOMPOBOAHBIX U
MHOrOMPOBOAHbIX NMMHUI 3rekTponepeaayn B
runepbonuyeckon oopMe 1 Ha OCHOBE MOLENU B
BUAE YEeTbIPEXMOSOCHUKA.

BekTopHble AnarpaMMbl MMHWIA AneKkTponepeaayn npu
pPas3nMyHbIX COYETAHUSIX aKTUBHOW U PEaKTUBHON
nepegasaemMon MOLWHOCTU. EMKoCTHOM adpbekT B
NMHMAX BbICOKOTO HAMpPsXKEHWs.

PacueTt pexvma nuHumn anekTponepegayv npu
3a/laHHbIX MOLLHOCTSIX Harpy30K 1 HanpsixeHun B
Hayane v B KOHUe NuHuK. Pac4deT pexvma nnuHuu
anekTponepenayy ¢ paBHOMEPHO pacnpeaeneHHom
Harpyskon. MeToa cuctematuampoBaHHOro nogbopa
(meTon obpaTHOM uHTEpPNoONALMK).

PacueT pexvma nuHumn anekTponepenayu ¢
paBHOMEpHO pacnpefeneHHon Harpyskon. PacueTt
pexunma ceTu ¢ pasHbIMU HOMUHAMNbHbLIMU
HanpsKeHUSAMU.

CoBpeMeHHble nNpeacTaBneHus 06
3ANEKTPO3HepPreTU4EeCcKUX cuctTemax n ceTsx.
HasHauyeHne. OCHOBHbIE onpeaenexHns,
Knaccudpmkaumsi 1 KOHUrypaumus aneKkTpu4eckmx
ceTen n cucteM. Buabl KOHCTPYKLMM CYLLECTBYOLLMX U
WHHOBALMOHHBIX JIOT.

Knaccudgukaumna pexmmoB anekTpu4eckux cetem un
ycrnoBwusi ux paboTbl.

CocTaBneHne pacyeTHbIX CXeM 3aMeLLeHNs
ANEKTPUYECKUX CETEWN U UX SNEMEHTOB. YpaBHEHUS




YCTaHOBUBLLErOCS pexrMma OHOMPOBOAHbIX 1
MHOrONPOBOAHbLIX NIMHWIA AneKkTponepefayv B
runepbonunyeckol hopme 1 Ha OCHOBE MOAENN B
BUAE YeTbIPEXMONIOCHMKA.

W op.

WTtoro 3a cemectp: | 341

Utoro: | 341

5. MeTtoamnyeckue ykazaHus Ans 06yvYaloWMUXCA NO OCBOSHUIO AUCLUNNUHBLI (MoAyns)

1. MeToauyeckue ykaszaHus npu paboTte Ha nekuum

[o nekumu cTygeHT AOMKEH NPOCMOTPETb Yy4EOHO-METOOMYECKYIO N HAYYHYIO NMTepaTypy No Teme nekumm
Ons Toro, 4Tobbl MMETb NpeAcTaBneHne o Nnpobnemax, kKotopble 6yayT NOAHATLI B NEKUUN.

Mepen Havanom nekuumn obydawowmmcsa cooblaeTca Tema nekuuu, nnaH, BOMpoChl, noanexaiwime
paccMOTPEHUI0, OOBOASATCSH OCHOBHbIE nMTepaTypHble UCTOYHMKW. Becb y4ebHbIn maTepuan, coobliaembin
npenogaeaTtenem, OOJPKEH He NpocTo npocnywmBatbest. OH JomKeH ObiTb aKTMBHO BOCMPUHAT, T. €. YCIbllaH,
OCMbICIIEH, MOHAT, 3addUKCUPOBaH Ha Oymare u 3akpenneH B namaTtu. NpucTtynasa K criyllaHuto HOBOro y4eBHoro
MaTepuana, Nnofie3HO MbICNIEHHO YCTaHOBUTb €ro CBSA3b C paHee U3y4yeHHbIM. Crneasa 3a TEXHUKOW YTeHUsT Nekunm
(aKueHT Ha CyleCcTBEHHOM, MOBbILIEHME TOHA, U3MEHEHWe puTMma, naysa u T. M.), Heobxogumo Bcnepn 3a
npenogaBaTtenemM ymeTb BblOENSATb OCHOBHbIE KAaTEropuu, 3akOHbl M OMNpPedensTb MX coAaepaHue, npobnemsl,
npeanonaraTtb WX BO3MOXHbIE peLUeHus, gokasaTenbcTBa W BbiBoAbl. OcyllecTBnAs Takyio paboTy, MOXHO
3Ha4nTENbHO 0Onerynte cebe noHMMaHve YyyebHOro Mmartepuana, ero KOHCMEeKTUPOBaHME W [anbHewnee
n3y4eHue.

2. MeTogmnyeckne ykasaHusi npu paboTte Ha nabopaTopHOM 3aHATUMN

lMpoBeaeHne nabopatopHon paboTbl AenUTCA Ha ABE YCNOBHbIE YaCTW: TEOPETUYECKYIO N NPaKTUYECKYHO.

HeobxooumbIMK  CTPYKTYPHBIMW 3MEMEHTaMM 3aHATUS SABMSIOTCA nposedeHve nabopaTopHon paboThbl,
npoBepka YCBOEHHOro MaTepuana, Bkroyatowasa obcyxgeHne TeopeTuieckmx OCHOB BbINOMHAEMOW paboThl.

Mepen nabopatopHon paboToOW, Kak NpaBWUMo, MNPOBOAUTCA TEXHUKO-TEOPETUYECKUA WHCTPYKTaX Mo
ncrnonb3oBaHnio Heobxoammoro obopygoBaHus. NpenogaBaTens KOppeKTUpPyeT AesATenbHOCTb oby4yatollerocs B
npouecce BbINonHeHns paboTbl (Npu HeobxogmmocTwu). MNMocne 3aBeplueHns nabopaTtopHon paboTbl NOABOAATCA
utoru, obcyxagarTca pesynbTaTbl 4eATENbHOCTU.

BosmoxHbl cneaywowme dQopmbl  opraHusaumm nabopatopHbix paboT: poHTanbHas, rpynnosas wu
nHameuayaneHasa. [lpu dpoHTansHOM opme ogHoTunHas paboTa BbLINOMHAETCS Bcemu obyyaroLlmmmcs
opHoBpemeHHo. [pu rpynnosow hopme paboTa BbiNonHAeTcs rpynnomn (komaHgow). Mpu nHgnsmayansHon cdopme
obyyaLWnMnCA BbINOMHATCA NHAMBUAYarbHbIE PaboThI.

Mo kaxpgon nabopaTtopHON paboTe MMEKTCA METOAMYECKME yKasdaHus MO MX BbIMNOMHEHMIO, BKMKOYaoLlme
HeoOXOAMMbIV TEOPEeTMYECKUA W MpaKTUYEeCKU mMaTepuan, coaepxalime 3SfneMeHTbl M nocregoBaTernbHYo
WHCTPYKUMIO MO MPOBEAEeHU0 BbibpaHHOW paboTbl, MHAMBUAYanNbHbIE BapuaHTbl 3agaHui, TpebosaHns n dopmy
OTYETHOCTM MO AaHHOW paborTe.

3. MeTognyeckue ykasaHusi npyM NoarotoBke M paboTe Ha NPaKTUYECKOM 3aHATUM

lMpakTnyeckne 3aHATMA NO AMCUMMIUHE MPOBOAATCA B Lensx BblpaboOTKM MNPaKTUYECKMX YMEHUN U
npuobpeTeHns HaBbIKOB B peLleHun NpodecCMOoHanbHbIX 3agau.

MogroToBka obyuatoLlerocs K nNpakTUYEeCKOMY 3aHATMIO MPOM3BOAUTCA MO BONpocaM, pa3paboTaHHbIM AN
KaXKgoM Tembl MpaKTUYEeCKUX 3aHaATUin u (Mnu) nekumi. B nmpouecce noaroToBkM K MPakTUMECKUM 3aHATUAM,
Heobxoammo obpaTuTe ocoboe BHMMaHUe Ha CaMOCTOSITENbHOE N3yYeHe PEKOMEHO0BaHHOM nuTepaTypbl.

PaboTta cTygeHTOB BO Bpemsi MPakTUYECKOro 3aHATUS OCYLLEeCTBMSEeTCA Ha OCHOBe 3afaHui, KoTopble
BblJaloTCs OOydawwmMMca B Havane wunu BO BpeMs 3aHATUSA. Ha npakTuyeckux 3aHsaTUsSIX MpUBETCTBYETCS
aKTMBHOE y4acTme B 0OCYyXOEHMUM KOHKPETHbIX CUTyauui, CNOCOBHOCTb Ha OCHOBE MOMYYEHHbIX 3HAHWA HAaX04WTb
Hanbornee adeKTMBHbIE pELLEeHMS MOCTaBMEHHbIX NPobneM, ymMeTb HaxoAuTb MOME3HbIN AOMNOMHUTENbHbIN
mMaTepvan no TemaTuKe 3aHATUA. Ha npakTtuyeckux 3aHAaTMAX obydatlowmecs OOMKHbI yMeTb BblpaboTaTb
onpefeneHHble pelleHns no ob6o3HayeHHoN npobneme. B 3aBUCMMOCTM OT CROXHOCTW MpeanaraemMblX 3agaHun,
uenen 3aHsaTUs, obLlelt NoAroToBKM obyyaloWmMXca npenogasaTtenb MOXeT noAackasaTb oOyyaroLmMMcs anroputm
pelleHns unu nepeoe AeNcTBWe, UMM ykasaTb oOllee HanpaBneHwe paccyxaeHui. [onyyeHHble pesynbTatbl
obcyxaalTcs € No3VUMIn NX afeKkBaTHOCTU Un 3pdEKTUBHOCTU B PACCMOTPEHHON CUTYaL UK.

4. MeTogunyeckue ykazaHusi o camoCcTOAITeNIbHOM paboTe

OpraHusaumss caMmoCcToATENbHOM paboThl 0OY4YaOLMXCS OPUEHTUPYETCA Ha aKTUBHbIE METOAbl OBMlageHUs
3HaAHUAMMK, pa3BUTUE TBOPYECKUX CMOCOBHOCTEN, MEPEX0od OT MOTOYHOIO K MHAVBMUAYANU3NPOBaHHOMY 0By4eHUIo C
y4yeToM NOoTpeBHOCTEN 1 BO3MOXHOCTEN 06Yy4YatoLLerocs.

CamoctositenbHas pabota ¢ y4yebHUKamu, yd4ebHbIMM MOCOOMSIMM, Hay4yHOWN, CMPAaBOYHOW NUTEpPaTypow,
mMatepuanamm nepvoguyvecknx usgaHui u NHtepHeta sBndetca Haubonee adheKkTMBHBIM METOAOM MOMyYeHUs
OOMOSTHUTENbHBLIX 3HAHMKW, MO3BOMSET 3HAYUTENbHO aKTMBM3MPOBaTb MNPOLECC OBrageHus WuHdopmaunen,
crnocobcTByeT 6onee rnybokoMy YCBOEHMIO M3y4yaemMoro maTtepuana. Bce HOBble MOHATUSA MO M3y4yaeMon Teme
Heo6X04MMO Bbly4YUTb HAU3YCTb.

CamocTosaTensHas paboTta peanuayeTcs:

® HEMOCPEACTBEHHO B NpoLecce ayaUTOPHbIX 3aHATUN;




® Ha NEeKUUsIX, MPaKTUYECKNX 3aHATUSIX;

® B KOHTAKTE C NpenogaBaTenieM BHE paMOK pacnucaHus;

eHa KOHCynbTauusx Mo Yy4ebHbIM BOMpocaMm, B XO4€ TBOPYECKMX KOHTAKTOB, MNPWU NMKBUOALUK
3a[J0/HKEHHOCTEN, NPW BbINONHEHUN MHAMBUAYANbHbBIX 3a0aHUA U T. 4.;

e B METOOMYECKOM KabnHeTe, AoMa, Ha kadeape nNpw BbINONHEHNN 0By4YaloWMMCS y4eOHbIX U MPaKTUYECKUX
3agau.

OpeKkTnBHLIM  CPeACTBOM  OCYLLECTBMNEHUS O0yyaloWMMCa CcaMOoCTosTenbHOW paboTbl  sBnseTcd
3ANeKTpoHHasa wuHopMaLnoHHo-obpasoBaTenbHas cpeda yHuMBepcuTeTa, KoTtopass obecneuvMBaeTr [ocTyn K
y4yebHbIM nnaHam, pabounmm nporpaMmamMm OUCUMNNUH (MoAynewn), NpakTuK, K WU3gaHUsiM  OneKTPOHHbIX
BMBNMOTEYHBIX CUCTEM.

5. MeToanyeckue ykazaHusi N0 BbINOMHEHUIO KYPCOBOroO NPoOeKTa

MosicHnTenbHas 3anncka KypcoBOro NPOEKTa COAEPXKMUT CrneayroLume CTPYKTYPHbIE SNEMEHTbI:

* TUTYNbHBIN JICT;

* 3aJaHve;

* cofepxaHue;

* BBEEHMe;

* TEOPETMYECKYIO YacTb;

* NMPaKTUYECKYIO YacCTb;

* 3aKMoYeHne;

* CMNCOK NCMNOSb30BaHHbIX NCTOYHUKOB;

* MPUTIOXEHMS.

B 3adaHuu npnBogATCs UCXOAHbIE AaHHbIE ANS BbINOMIHEHUSA KYPCOBOIo NpoeKTa

BeedeHue OOMKHO BKMOYATb KpaTKue TeopeTuveckme, TEXHUYECKUE U IKOHOMUYECKME CBEAEeHMS O Lensax
NpPOEeKTUPOBaHUS.

B «Teopemuueckol 4acmuy» KypCOBOrO MpoeKTa [OSKHbl BbiTb nNpeacTtaBneHbl GopMynbl, onpeaeneHus,
pas3bACHEeHUs, NOSACHEeHUS. N3noxeHne TeopeTuyecknx MonoXeHUNn U MeToaAMK He OOIMKHO BEeCTUCb B OTpbIBE OT
npegMeTa MccnegoBaHus M NOCTaBIEHHbLIX Neped HYMM 3ajady. OTo O3HayaeT, yYTo B AaHHOM pasfene CTyaeHT
060CHOBbIBAET NPUMEHMMOCTb PacCMaTpUBaeMbIX MoAemNen  METOAMK K MPOEKTUPYEMOMY OOBEKTY.

«llpakmuyeckasi 4Yacmb» KypCOBOrO MpoOeKTa [OSMKHA HOCUTb aHanUTUYEeCKUid uUccrefoBaTenbCKUm
Xapaktep, npeanonarawLlui KOHKpeTusauuio npegmeta W 3agad uccnegosaHus. [aHHas 4acTb AOMmKHa
cofepXaTtb TEXHUYECKMe pacyeTbl (pacyeT napameTpoB, XapaKTePUCTUK N IKOHOMUYECKMX Moka3aTenen obbekta
NPOEKTUPOBaHUA, a Takke B3aMMOOENCTBUS ero (YHKUMOHANbHbLIX YacTen, 3NeMEeHTOB KOHCTPYKUUA U
OOMNONMHUTENbHBLIX AaHHbIX), ONUCaHNe NPOeKTMPYeMoro oobekTa, NPUHLMN ero 4encTBus, o60CHOBaHWE NPUHATBIX
TEXHUYECKNX, TEXHONOMMYECKUX N TEXHUKO-3KOHOMUYECKNX PELLEHUNA.

B 3aknioyeHuu npuBOoaATCs  pesynbTaTbl  pacyeToB M MOABOAATCH MWTOMM  PACCMOTPEHUS  TEeMbl.
MpuBeTCTBYETCS OnpefeneHne aBTopoOM NEPCMNEKTUBHBIX HaNpaBneHWn n3y4yeHnst Npoodnembi.

MaTepwman KypcoBOro npoekta AOfmKeH OblTb CUCTEMATM3NPOBaH 1 ohopmIieH Hagnexawum obpasom. Ons
aprymeHTaLumn CBOMX NPeasIoKEHUA, pacHeTOB U BbIBOOOB HEOOX0AMMO O0hOPMISITh CChINKU HAa COOTBETCTBYIOLLME
WUCTOYHWKN CBefdeHusl, Hanpsmyilo 06e3 [ononHuTenbHOW nepepaboTkn 3aMMCTBOBAHHbIE W3 NMTepaTypHbIX
WCTOYHMKOB U ceTu Internet.

Mpn odopMneHun NOSICHUTENbHOW 3anUCKM TEKCT nevaTaeTcs Ha OA4HOW cTopoHe nucta Benon Bymaru
dopmaTa A4, Npy 3TOM pa3mMepbl Nonen: npaBoe — He meHee 10 MM, BEpXHee 1 HWKHee — He MeHee 20 MM, neeoe
— He meHee 30 mm. Brnbnnorpagusa ocdopmnsieTcst B andaBUTHOM NOPSAKE B COOTBETCTBUM CO CTaHO4apTamu.

6. MeToamMyeckue ykasaH1a npu HanucaHum u ocpopmneHumn pedepara

Llenbto HanncaHusa pecepaToB ABMSETCS:

* NpMBUTWE CTygeHTaM HaBblkoB Gubnuorpaduyeckoro nomcka Heobxogumow nutepaTypbl (Ha BymMaxHbIX
HOCUTENSX, B 3NIEKTPOHHOM BUAE);

* MNPUBUTME CTYOEHTAM HaBbIKOB KOMMAKTHOrO MW3MNOXEHWUS MHEHWS aBTOPOB M CBOErO CYXOEHWS Mo
BbIOpaHHOMY BONPOCY B NMCbMEHHOW (hOPME, Hay4YHO rPaMOTHBLIM SI3bIKOM M B XOPOLLEM CTUIIE;

* nNpuobpeTeHne HaBblka rPaMOTHOrO OHOPMIIEHUS CChLINIOK Ha WCMOMb3yeMble WMCTOYHUKW, MPaBUITbHOIO
LUUTMPOBAHUSI aBTOPCKOIO TEKCTa;

* BbISIBIIEHWE U pa3BUTME Y CTyAEHTA MHTEpeca K onpeaenieHHON Hay4yHOW 1 NpakTUYeckon npobrnemMaTuke ¢
TeMm, 4ToObI UccregoBaHue ee B AarnbHeNWeM NpogorKanock B NOArOTOBKE M HAaNMCaHUM KypCoBbIX U OUMSIOMHON
paboTbl M fanbHEeNLLNX HAayYHbIX Tpyaax.

OcHoBHbIe 3aga4ym CTygeHTa Npy HanucaHum pedepaTa:

* C MaKCMMarnbHOW NOMHOTOW MCNONb30BaTh NMTEPaTypy Mo BbIGpaHHOW Teme (Kak pekoMeHAyemyto, Tak v
CaMOCTOSATENbHO NoA0OpaHHY0) AN NPaBMITbHOMO MOHNUMAaHMSA aBTOPCKOW MO3NLNK;

* BepHO (6€e3 nckaxxeHus cMbicna) nepeaaTtb aBTOPCKYH NO3ULMI0 B CBOen paboTe;

* YSACHUTb Ana cebs M M3NOXUTb MPUYMHBI CBOETO cornacus (Hecormnacus) ¢ TeM WM UHbIM aBTOPOM MO
JaHHon npobneme.

TpeboBaHuUA K cogepxKaHUIo:

* MaTepuan, UCnonb3oBaHHbIN B pedepaTe, JOIMKEH OTHOCUTCS CTPOrO K BbIBpaHHOW Teme;

* HE06XOAUMO U3MOXWUTb OCHOBHbIE acnekTbl NPobremMbl He TONbKO rPaMOTHO, HO U B COOTBETCTBMM C TOW
WIN UHOW FIOTMKON (XPOHOMOrMYECKON, TEMaTUYeckon, CobbITUIHON 1 Op.)
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* NPU U3NOXEHMU cnegyeT CrpynnupoBaTb WUOEW pasHbiX aBTOPOB MO OBLIHOCTM TOYEK 3PEHUs Unu no
Hay4HbIM LLUKONaMm;

* pedepaT [OSMKEH 3aKaHYMBaTbCA MOABEAEHUMEM WTOrOB NPOBEOEHHOW wuccregoBaTenbckon paboThbl:
cofepXaTtb KpaTkuin aHanns-o60CHOBaHWE MPEUMYLLECTB TOW TOYKM 3pPEeHMs MO paccmaTpyMBaemMoMy BOMPOCY, C
KoTOopon Bbl conuaapHsbl.

Ctpyktypa pedepara

* HaunHaetca pedpepart ¢ TUTyNbHOro nucra.

* 3a TuTynbHbIM Nuctom cnegyet OrnasneHve. OrnaeneHne — 310 nnaH pedeparta, B KOTOPOM KaXKOOMy
pasgeny AOMKeH COOTBETCTBOBATbL HOMEpP CTPaHWLbl, HA KOTOPON OH HaXO4MTCS.

* TekcT pecbepaTa. OH genuTcs Ha TpU YacTu: BBEAEHNE, OCHOBHAs YacTb U 3aKIoYeHe.

a) BeegeHnue - pasgen pedeparta, NOCBALLEHHbIV NOCTaHOBKe Npobnemsl, koTopas byget

paccmaTtpuBaTbCs U 000CHOBaHWUIO BbiIGOpa TEMBI.

6) OcHoBHas yacTb — 3TO 3BEHO paboThbl, B KOTOPOM MOCneaoBaTenbHO packpbiBaeTcs BbibpaHHas Tema.
OcHoBHas 4acTb MOXeT ObiTb npeacTaBneHa Kak LUenbHbIM TEKCTOM, Tak W pasgeneHa Ha rnasbl. [lpu
HeobX0AMMOCTN TeKCT pedpepata MOXeET OOMOMHATLCA WAMCTpaunsamMu, Tabnuuamn, rpadukaMmum, HO UMW He
crnepyeT «neperpyxaTb» TEKCT.

B) 3aknioyeHve - AaHHbln pasgen pedepata JomkeH ObiTb NpeAcTaBneH B BWAE BbIBOOOB, KOTOPble
FOTOBATCA Ha OCHOBE MNOArOTOBMIEHHOrO TeKCTa. BbiBoAbl AOMKHbI ObiTb KpPaTKMMKM W YeTKUMWU. Takke B
3aKIMIOYEHUN MOXHO 0603HauuTb npobnembl, KoTopble "BbicBETUNMCL" B xoAe paboTbl Haa pedepaTom, HO He
ObINN packpbiTbl B paboTe.

* Cnncok WCTOYHWMKOB WM nuTepaTypbl. B gaHHOM cnucke Ha3blBalOTCS Kak Te MCTOYHMKW, HA KOTOpble
CCbiNiaeTcsl CTyAeHT Mpu noaroToBke pedeparta, Tak U BCE UHble, U3YYEeHHble UM B CBA3W C €ro NoAroTOBKOW.
PaboTa, BbiNnofHeHHas ¢ MCnonb3oBaHMEM MaTepuana, Coaepallerocs B O4HOM Hay4YHOM MCTOYHMKE, SBNSETCS
ABHbIM MarmaToM u He npuHumaeTcs. OdopmneHne Cnmcka MCTOYHMKOB U NUTEpaTypbl 4OMKHO COOTBETCTBOBATL
TpeboBaHuamM Gubnuorpadmryeckmx cTaH4apTOB.

O6bem n TexHudeckne TpeboBaHuA, NpeabsBNsaeMble K BbIMONHeHMo pedepata. Obbem paboTbl AOMKEH
ObITb, Kak nNpasuno, He meHee 12 n He Gonee 20 ctpaHuy. PaboTta gomxHa BbINOMHATLCA Yepe3 MOMyTOPHbIN
nHtepsan 14 wpudTom, pasmepbl ocTaBndemMblx nonen: nesoe - 30 MM, npasoe - 10 MM, HKHee - 20 MM,
BepxHee - 20 mm. CTpaHuubl AOMKHbI 6biTb MPOHYMEPOBaHbI CTOSHUE MEXAY HasBaHWeM YacTu pedepara umm
rmaBbl U NOCMNEAYLWMM TEKCTOM AOMKHO OblTb paBHO Tpem uHTepBanam. Ppasbl, HAUMHAKOLWMNECH C KKPACHOW»
CTPOKM, NeyaTarTca ¢ ab3alHbiM OTCTYNOM OT Hayarna CTPOKW, paBHbIM 1 CM.

Mpu uMTMpoBaHMM Heobxoaumo cobniogaTe creayoLwye npasuna:

* TEKCT UMTaTbl 3aKM4aeTcsl B KaBblukM M NpuBOAUTCH 6e3 nameHeHui, 6e3 NpoM3BOSIbHOrO COKpaLleHUs
unTupyemoro dparmeHTa (Mponyck CnoB, NpeanoxeHun nnu absaues QOMycKaeTCHd, €Cnn He BreYveT MCKaXeHus
BCcero (pparmeHTa, n obosHavaeTcsa MHOrOTOYMMEM, KOTOPOE CTaBMTCA Ha MecTe nponycka) u 6e3 nckaxeHus
CMbICna;

* Kaxxgas uMtaTta JOoShKHa ConpoBOXAATLCS CChINIKOM Ha UCTOYHKK, Bubnunorpaduyeckoe onmcaHne KOTOPOro
OOMKHO NPMBOANTBLCH B COOTBETCTBUM C TpeboBaHnsaMu bubnuorpaduyeckux ctaHgapToB.

6. MepeyeHb yue6GHOM NUTepaTypbl U y4eOHO-MeToaUYeCKOro obecneyeHus AN CaMOCTOATENbLHOM
paboTbl

Tabnuua 11

KHuXHbIN ¢hboHA Jlntepatypa

ABTOp(bl), HAUMEHOBaHue, MecTo, roa, U3gaHus (K®) nnum ans
(ecnu ecTb, ykasaTb «rpud») 3NEeKTPOH. yuye6Has | caMocT.
pecypc (3P) pa6oThbl

Ne n/n

1. OnekTpuyeckne cuctemsl 1 cetun: yuebHuk / NleiknH A.B., HoBocubupcknia
rocyaapCTBEHHbIV TeXHUYeckuin yHmBepcuTeT: 2017.- Pexum goctyna: oP +
https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||91589

2. AHann3 aneKTpo3HepreTMYecKkMxX ceTem n CUCTEM B NMpMMepax 1 3agadax:
y4ebHoe nocobue / AHaHnyeBa C.C., LWWentor C.H., Ypanbckui
denepaneHbin yHuBepcuteT, OB6C ACB: 2016.- Pexxum goctyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||65910

oP +

3. FonbgwTeiin, B.I'. OnekTpoTexHnyeckne KOMMIEKChbl U CUCTEMBI
anekTpocHabxeHusA(B Npumepax u 3agadax) : yyeb.nocobue / B. I.
Fonbgwreirin, J1. M. MHaxoposa, M. A. Kynara; Camap.roc.TexH.yH-T,
ABTOMaTU3MPOBAHHbIE AMEKTPOSHEPrEeTUYECKME CUCTEMbI U CETU.-
Camapa, 2014.- 124 c..- Pexwvm goctyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtu||elib||1457

3P +

4. MopenupoBaHue areMeHTOB U pacyeT YCTaHOBUBLLUXCS PEXMMOB
3MNEKTPUYECKMX CUCTEM K ceTen: nabopaTopHbIn npakTukym / H. B.
BeameHoBa [ ap.]; Camap.roc.TexH.yH-T, ABTOMaTU3NPOBaHHbIE oP +
AneKkTpoaHepreTuyeckme cuctemol.- Camapa, 2019.- 56 c..- Pexum
goctyna: https://elib.samgtu.ru/getinfo?uid=els_samgtu||elib||3669

5. OneKTpoaHepreTU4eckue CUCTEMbl U CETU : aBTOMaTU3Np.TecTbl /
Camap.roc.TexH.yH-T, ABTOMaTU3MPOBaHHbIE 3MEKTPOIHepreTnyeckmne
cuctemsl; cocT. B. . MNonpgwTent, coct., pea. J1. M. MHaxogoea.-
Camapa, 2009.- 76 c..- Pexwvm gocTtyna:

3P +
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https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||91589
https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||65910
https://elib.samgtu.ru/getinfo?uid=els_samgtu||elib||1457
https://elib.samgtu.ru/getinfo?uid=els_samgtu||elib||3669

https://elib.samgtu.ru/getinfo?uid=els_samgtu||elib]|181

6. BanaHcbl MOLLHOCTU 1 BbIPABOTKM SMEKTPO3HEPrun B
3MEeKTPO3HepreTUYecKon cucteme: yyebHo-metTogmnyeckoe nocobue /
PycuHa A.l"., dununnosa T.A., HoBocMBupckuii rocyaapCTBEHHbIN oP +
TexHuyeckuin ynnsepcutet: 2012.- Pexum goctyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||45078

7. KomnnekcHble nabopaTopHble UcCneaoBaHns METOA0B pacyeTa
noTokopacnpeaeneHns B 3aMKHYTbIX 3MEKTPUYECKUX CETAX :
MEeTOZ.yKa3aHus K BbinosiHeHuto nab. pabot / Camap.roc.TeXH.yH-T,
ABTOMaTU3MPOBAHHbIE 3N1EKTPOIHEPreTUYECKMNE CUCTEMDI; COCT.: B. .
lonbgwreni, J1. M. MHaxoposa, A. B. CantbikoB.- Camapa, 2007.- 28 c..-
Pexum goctyna: https://elib.samgtu.ru/getinfo?uid=els_samgtu||elib]| 745

9P +

8. Benses, C.M. BoinonHeHne camoctosTenbHon paboTbl 06y4vaowmxces :
mMeToaudeckune ykasanusa / C. M. benses, J1. M. MiHaxogoBsa, K. B. ®ponos;
Camap.roc.TexH.yH-T, IHdopMaumnoHHO-n3MepuTenbHas TEXHMKA. - oP +
Camapa, 2019.- 26 c..- Pexvm gocTyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtu||elib||3501

9. OneKkTpo3aHepreTM4eckne cuctemMsl u cetu: npaktnkym / Konoxos 0.1,
KoHoHoBa H.H., MapTtyceHnko B.E., KoctiokoB [.A., 3eneHckun E.I".,
Pribacosa O.C., CeBepo-KaBkasckuii deaepanbHbiv yHuBepeuTeT: 2017 .- oP +
Pexwum goctyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtulliprbooks||83238

10. MpoekTnpoBaHWe pacnpenennuTenbHbIX ANEKTPUYECKUX ceTei: y4ebHoe
nocobue / Pageesa ' A., PegnH B.T., Boiwaniwas wkona, pea. deavH
B.T.: 2014.- Pexwum goctyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||20124

oP +

11. Bouyapos HO.H. TexHrka BbICOKMX HANPsHKEHWI [ONEKTPOHHbIV pecypcl:
y4ebHoe nocobue/ bBoyapos KO.H., AyakmuH C.M., Tutkos B.B.- OnekTpoH.
TekcToBble AaHHble.- Cl16.: CaHkT-MNeTepbyprckunii NONMTEXHUYECKUI oP +
yHuBepcutet lNeTtpa Benukoro, 2013.- 265 c.- Pexwum goctyna:
http://www.iprbookshop.ru/43976.html.- 36C «IPRbooks»

12. TuTkoB B.B. ®nsnyeckme oCHOBbI TEXHWNKM BbICOKNX HAMPSXKEHWN,
CUMbHbBIX MarHUTHbIX NOfen 1 TOKOB [ONEKTPOHHbIN pecypc]: yyebHoe
nocobue/ Tutkos B.B.- AnekTpoH. TekcTtoBble AaHHble.- Cl16.: CaHkT-
MeTepbyprckuin nonutexHudecknii yHnsepcuteT MeTpa Benvkoro, 2011.-
185 c.- Pexum goctyna: http://www.iprbookshop.ru/43983.html -3BC
«IPRbooks»

9P +

13. PekomeHaaumm no TEXHONOrM4EeCKOMY NPOEKTUPOBaHNIO NMOACTaHLUIA
NepeMeHHOro Toka ¢ BbICLUMM HanpsikeHnem 35-750 kB [QnekTpoHHbIN
pecypc]/ - ONeKTpoH. TEKCTOBbIE AaHHble.- M.: MapaTenbckuii 4om oP +
OHEPI'UA, 2012.- 108 c.- Pexxum goctyna:
http://www.iprbookshop.ru/22738.html.- 95C «IPRbooks»

14. TvnoBas MHCTPYKLMSA MO 3KCMyaTauuy BO3OYLUHbIX IMHWNA
anekTponepenayn HanpshkeHnem 35-800 KB. P[] 34.20.504-94
[OnekTpoHHbIN pecypc]/ - ONeKTPOH. TEKCTOBbIE AaHHbIE.- M.: oP +
Mapatensckuin gom QHEPTUA, 2013.- 236 c.- Pexxum goctyna:
http://www.iprbookshop.ru/22763.html.- 95C «IPRbooks»

15. BopoHuoBsa, O. A. OCHOBbI MEXaHUYECKOro pacyeTa Onop BO3AYLLUHbIX
NVHUI anekTponepeaaun: yuebHo-meToaudeckoe nocobue / O. A.
BopoHuoBa, T. B. [pyxuHuHa, A. A. MupoHeHko. — EkaTepuHbypr:
Ypanbckuin begepaneHein yHueepcuteT, 96C ACB, 2015. — 60 ¢c. — oP +
ISBN 978-5-7996-1398-3. — TeKCT: 3NeKTPOHHbIN // DNeKTPOHHO-
6ubnumoTeyHas cuctema IPR BOOKS: [caiT]. — URL:
http://www.iprbookshop.ru/66182.html

16. OnekTpobesonacHocTb. PaccTosHMsa 6e30nacHOCTU B OXpaHHOW 30He
NVHWIA anekTponepegayYun HanpskeHnem cebiwe 1000 B: ctangapt/,
M3patenbckuin gom QHEPTNA: 2013.- Pexxum goctyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||22779

9P +

Hocmyn obydarowuxcs k 9P HTE CamlTY (elib.samgtu.ru) ocywecmensemcsi nocpedcmeom 351eKmpoHHOU
UHgbopmayuoHHol obpazosamenbHoUl cpedbl yHusepcumema u catima HTBE Caml'TY o nnoauHy u naposo.

7. MNMepeyeHb UHPOPMALMOHHBLIX TEXHONOIMMK, UCMOSNb3yeMbIX MPU ocyLecTBNeHnn obpasoBaTenbLHOro
npouecca no gMcuuniunHe (Moayrnio), BKMOYas nepeyeHb NPorpaMmMHoro oéecneyeHus

Mpn  nNpoBedeHMM  NEKUMOHHbLIX  3aHATUA  WUCMOMb3yeTca  MyNbTUMeAWAHOe  0DbopyaoBaHue.
OpraHm3oBaHO B3aumodencTBMe oOOyyawllerocd W npenogasatenss C  WCMOMb30BaHMEM  3MEKTPOHHOW
MHopMaLmoHHOM obpa3oBaTenbHOM cpeabl yHMUBEpCUTETA.

MporpammHoe o6ecneyeHune

Tabnuuya 12
Ne HazBaHue Cnoco6 pacnpocTpaHeHusi NMpaBoo6napaTtennb CtpaHa
n/n (NMUEeH3noHHOE NN cBo6OJHO (npounsBoguTens) NMPOUCXOXAEHUSA
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https://elib.samgtu.ru/getinfo?uid=els_samgtu||elib||181
https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||45078
https://elib.samgtu.ru/getinfo?uid=els_samgtu||elib||745
https://elib.samgtu.ru/getinfo?uid=els_samgtu||elib||3501
https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||83238
https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||20124
http://www.iprbookshop.ru/43976.html
http://www.iprbookshop.ru/43983.html
http://www.iprbookshop.ru/22738.html
http://www.iprbookshop.ru/22763.html
http://www.iprbookshop.ru/66182.html
https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||22779

pacnpocTpaHsemoe) (vHOCTpaHHOEe
unm
OTEYECTBEHHOE)
1. |LibreOffice Writer cBobofHo pacnpocTpaHsemoe |[The Document Foundation |MHocTpaHHoe
2. |LibreOffice Impress cB060aHO pacnpocTpaHsiemoe [The Document Foundation |uHocTpaHHoe
3. |LibreOfficeCalc cBobofHo pacnpocTpaHsemoe |[The Document Foundation |MHocTpaHHoe
4. |Adobe Reader cBob6ogHo pacnpocTpaHsiemoe |Adobe Systems MHOCTpPaHHOe
Incorporated
5. |CnpaBo4yHo-npaBoBas cuctema NNLIEH3NOHHOE HMNO «BMW» oTeY4yecTBeHHoe
«KoHcynbTaHT Mntocy
. _|AnTuBMpYC Kacnepckoro NULEH3MOHHOE JlabopaTopusi Kacnepckoro |otedecTBeHHOe
7. |RastrWin TIMUEH3NOHHOoEe HeyimnH Bnagmmup OTEeYeCTBEHHOE
["eHHagbeBUY
8. lMepeyeHb pecypcoB MHOOPMALMOHHO-TENIEKOMMYHUKALMOHHOWN ceTn «UHTepHeT»,
npodeccnoHanbHbIX 6a3 AaHHbIX, UTHPOPMALMOHHO-CMPABOYHbLIX CUCTEM
Tabnuua 13
:ﬁl HanmeHoBaHue KpaTkoe onucaHue Pexum pocTtyna
1 | OnekTpoHHO-bMGNMoTeYHas cuctema OneKTpoHHO-6MBNMoTeYHas http://www.iprbookshop.ru/
IPRbooks cuctema
2 | OnekTpoHHO-6mnbnmoTeyvHasi cuctema OnekTpoHHasa bubnunoTeka https://elib.samgtu.ru/
CamlTY CamlTY
3 |eLIBRARY.RU HayyHas anekTpoHHas http://www.elibrary.ru/
bubnmnoteka
4 | OnekTpoHHas bubnuoTteka«Hayka n TexHuka» | [ONeKTpoHHbIN pecypc]. - http://n-t.ru/
OneKTpoH. TEKCTOBbIE, rpad., 3B.
AaH., Cant B ceTu VIHTepHeT.

9. OnucaHue maTtepuanbHO-TEXHUYECKON 6a3bl, HEOBX0AMMON AN OCcyLlecTBNeHUA obpa3oBaTesibHOro
npouecca no gUcuUuninHe

NekunoHHbIe 3aHATUA

Ayantopun Ans NEKUMOHHbIX 3aHATUI YKOMMIIEKTOBaHbLI MeBEnbo U TEXHUYECKMMN cpeacTtBaMmm obyveHus,
cnyxawummn ans npeactasneHns ydebHonm uHdopmaumm Gonblion aygutopumn (Habopbl AEMOHCTPAUMOHHOrO
obopyaoBaHus (NPOEKTOP, aKpaH, KOMNbITEP/HOYTOYK).

NaGopaTopHble 3aHATUA
[ns nabopaTopHbIX 3aHATUI UCMONb3YITCA KOMMbIOTEPHbIE KNacchl.

MpakTuyeckune 3aHATUA
AyauTopun Ons npakTUHecKUX 3aHATUIA YKOMMNEKTOBAHb! CNeLan3MpoBaHHo Mebernbio N TEXHUYECKMU
cpefcTBaMu 06ydeHWs (MPOeKTop, 9KpaH, KOMMNbIOTEP/HOYTOYK).

CamocTosiTenbHas paboTa

MomeleHna ansa camocToATenbHOW paboTbl OCHALLEHbl KOMMbIOTEPHOW TEXHUKOM C BO3MOXHOCTbIO
nogkntoveHns Kk cetn «MHTepHeT» M [OOCTYNOM K 3NEKTPOHHOW MHGOpPMaLMOHHO-0OpasoBaTenbHON cpeae
CamlTY:

e MeToAMYeckun kabuHet (aya. 9).

10. doHA OLEeHOYHbLIX CpeacTB Mo AUCLUNIIMHE

®oHO OLEHOYHBbIX CpPeacTB AMsi NPOBEAEHWSI TEKYLIEro KOHTPONS YCMeBaeMOCTU M MPOMEXYTOYHOW
aTTecTauuu npeacTasneH B MNMpunoxexHun 1.

MONHBIN  KOMMIIEKT KOHTPOSbHBIX 33aJaHuA WM WUHBIX MaTepuanoB, HEOOXOAWMbIX NS OLEeHMBaHWS
pe3ynbTatoB OOy4YeHMA No AWMCUMMIMHE, NpPaKTUKE XpaHUTCA Ha Kadegpe-paspaboTtynke B OyMaxHOM W
3MEKTPOHHOM Buae.

13
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1. I'Iepeqel-lb KOMMeTeHLUn, MHAOAUKaATOpPOB AOCTUNXEHUA KOMMeTeHUUn n NMPpU3HaKoB nposAaBreHns
KOMMeTeHUuUn (AeCKpMHTOPOB), KOTOpPbIMU OO0J1XKeH oBnageTb oquarou.mﬁc;l B Xo4e oCBOeHuA

o6GpasoBaTenbHON NporpamMmmbil

VHMBepcaanble KomMneTeHUunn

Tabnuua 1
HaumeHoBaHue
KaTeropum Kopn HaumeHoBaHue Ko n HaumeHoBaHMe nHaukaTopa PesynbTaTthbl
(rpynnbi) KOMMeTeHUun KoMneTeHLuUn AOCTMXKEHMA KOMNeTeHUUn obyyeHus
KOMneTeHUnn
He NpeaycMOTpPeHbl y4e6GHbIM NIaHOM
O6wenpodeccnoHanbHblie KOMNeTeHUUU
Tabnuua 2
Koa HaumeHoBaHue Koa un HaMmeHoOBaHMe HAMKaTopa [OCTUKEHUA Pe3ynbTatbl
KOMMeTeHUun KOMMNeTeHUun KOMNeTeHLUUn o6yyeHus
He NpefyCcMOTPEHbI Y4eOHbIM NN1aHOM
MpoceccnoHanbHbIe KOMMNETeHUUN
Tabnuua 3
Koa n HammeHoBaHue
Koa HanmeHoBaHue
KOMNeTEHLMM KOMMeTeHLMN MHAMKaTOopa AOCTUXKEHMUA Pe3synbTaTbl 06y4yeHus
KOMNeTeHLUUn
MK-1 Cnoco6HOoCTb K y4acTuio B na-1 nNK-1 32TK-1.1

NnoaroToBKe TEXHUYECKNX
3aJaHun Ha
NpoeKkTupoBaHNe 00HLEKTOB
3NEKTPO3HEPreTUKN

BbinonHseT pacyeT n aHanu3
AaHHbIX ANS NPOEKTUPOBAHUS U
dPYHKLUMOHMPOBaHWMS,
COCTaBrisieT KOHKYPEHTHO-
cnocobHble BapuaHThbl
TEXHWYECKUX peLLeHUn OO BLEKTOB
3NEeKTPO3HEPreTUKM

3HaTb: knaccugukaumo 33C,
TeopeTUYECKNE OCHOBbI aHanun3a pexumoB
3MNEKTPUYECKUX CEeTEN, OCHOBHbIX
XapaKTEPUCTUK PEXMUMOB 3IEKTPUYECKUX
ceTeli U UX CBA3b C Npoleccamu
ynpaeneHusi pexxvMMamu

Y1 MNK-1.1

YMeTb: aHanu3npoBaTb TEXHONOrM4eckne
npouecchl B 39C B COOTBETCTBUM C UX
Ha3Ha4YeHUeM, UCTIONHEHNEM, cxeMamMm
COEeAVHEHWs1, COCTaBOM 060pyAoBaHMS,
CBOWICTBaMM U XxapakTepucTnkamm
31EMEHTOB, UCMOMb30BaTh TEXHUKO-
9KOHOMUYECKME METOAbI U anropuTMbl UX
NPOEKTUPOBaHWS

na-3 nk-1

[eMoHCTpupyeT noHumaHue
B3aMMOCBS3N 3aa4
NMPOEKTUPOBAaHUS 1
3KcnnyaTaumm

B4 NK-1.3

BnapeTb: cnocoBHOCTHI0 NPUHATUS
WHXEHEPHBIX PELLEHNIA: B HOpMarbHbIX U
aBapUNHbIX PEXMMaXx U CUTyaLMsIX B
3MEKTPUYECKMX CETSIX; NPY NPUMEHEHUN
crnoco60oB 1 YCTPOMCTB AN oNTUMmnsauum
PEXMMOB; 3aLLUMTbl OT aHOMarbHbIX
PEXMMOB, UX oKanu3aummn 1 NMKB1aaLuu,
npv Hanagke u NpoBepke
3M1EKTPOSHEPrETUYECKOIO U
3MeKTpOoTEXHMYECKOr0 060pYAOBaHNS

MK-2

CnocobHocTb K
VHXXEHEPHO-TEXHUYECKOMY
COMPOBOXOEHUIO
[EeATenbLHOCTU Mo
TEXHUYECKOMY
06CnYXMBaHMIO N PEMOHTY
o6opyaoBaHna noacTaHumm
3MNEKTPUYECKUX CeTel

na-2 nK-2

BbinonHsieT pacyeTbl
3NEKTPUYECKUX PEXNMOB
3aneKkTpoobopyaoBaHNs
noacTaHUUM n
3NEKTPOIHEPrETUYECKUX CUCTEM

37 MNK-2.2

3HaTb: 3aKOHOMEPHOCTU PUINYECKUX
npoueccoB nNpon3eBoacTBa U nepegayn
ONEKTPOIHEPIN B ANEKTPOSHEPreTU4eCKnX
cucrtemax

B5 MNK-2.3

BnageTb: meTogamun pacyeTta npeaenbHbIX
ANEKTPUHECKUX peEXNMOB
ANEKTPO3HEePreTn4eCKnx cuCcTem




ManMLIa COOTBEeTCTBUA OLIeHOYHbIX CpeacTB 3annaHNpoBaHHbIM pe3ynbTaTamMm oﬁyqel-wm

Tabnuua 4
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1, yMeHun,

2. TunoBble KOHTPOJibHbIEe 3aAaHnUA UK NHble MmaTepuanbl, Heo6GxoAuMble ANA OLEHKU 3HaHU
HaBbIKOB U (MHVI) onbiTa AeATeNIbHOCTU, XapakTepusyrwlujue npouecc qJOpMMpOBaHMH KOMNeTeHUun B xoge

ocBOeHUs obpa3oBaTernibHOW NporpamMmmbil

2.1. ®opMbI TeKyLLero KOHTPOns ycneBaemMocTu

Bo BpemMAa TeopeTn4eckoro 06yLIeHVI$| CTyAeHTbl COAKT KOHTPOJIbHbIE TOYKW, KOTOPbIE OCYLUEeCTBIAKTCA

nyTem BbINOJIHEHNA COOTBETCTBYHOLLEro 3agaHna B JINHYHOM kabuHeTe.

Tunosble Bonpockl K nabopaTopHbIM paGoTam:

1. [nsa 4ero npumeHsieTcs nporpamma RastrwWin?

2. W3 kakux 6NOKOB COCTOMT CTPYKTypa NporpaMmbl?

3. Kak BBOAATCH UcxogHble AaHHbIE?

5. Kakum o6pa3om NponcxoguT pacCTaHOBKa Y3r10B B rpadduyeckomn cxeme?

4. [ns 4ero npUMeHsIeTCa KOHTPOIb MCXOAHOW nHdopMaumn?
6. Kak npovcxoauT pegaktupoBaHve cxembl?

7. KakoBa o4epegHOCTb BbIBOAA Y3I10B Ha rpadonyeckyto cxemy?
8. [nA yero npuMeHsieTCs pacyeT YCTaHOBUBLLETocs pexvma’?
9. Kakum o6pa3om paccunTbiBaeTCs YCTaHOBUBLUUNCS PEXnM?

10. B kakom crny4yae NpoMCcXoauT aBapuitHOe OKOHYaHWe pacyeTa Nubo pacxoxaeHue pexuma?

11. Kak npounsBoanTb oTknoveHune J19I17?

12. MNMouemy 6yayT pasnuyatbecs napameTpbl HanpsxeHus J1IOI B Havane u B KOHUE NMHUKN?



13. YT0 Takoe aKBMBaANEHTMPOBAHWE U AMsi YEro OHO NPUMeEHAETCHa?

14. Kakum obpasom npom3BoauTCS SKBUBANEHTUpoOBaHue?

15. I3aMeHnTCA N yCTaHOBUBLLMIACH PEXMM MPU 3KBUBANEHTMPOBaHUN?

16. YTto Takoe yTshkeneHve pexvma?

17. B 4yem 3aknoyaeTcs NpuMHLUMN YTSKENeHnsa pexmma’?

18. Kakue cyLlecTBYIOT TUMbI YTSXKENEHUSA peXMMa, N YeM OHU OTNNYaKTCA?

19. Yro ABnsieTcs pe3ynbTaToM yTsKeNeHus nNpu novcke akcTpemyma?

20. Kak npousBoguTCs pacyeT AONYCTUMOrO ToKa OT TemnepaTypbl?

21. Kak onpegenuTb TemnepaTypy OKpyKatoLlen cpeabl?

22. Kakumun napameTpamu MOXeT 3afaBaTbCsl TemnepaTypa nposoga?

23. Kakum ob6pa3om NpomcxoamT MoOENNPOBaHNE YCTPOWUCTB PErynmpoBaHnst HanpshKeHnsa?
24. Ong vero B MK RastrWin npumeHseTca Tabnuua «TpaHcdopmaTopbi» U YTO B HEW 3agaeTca?
25. Yto o3HavaeT TepMuH «AHuanga»?

MpumepHbIN NnepeyeHb Tem pecepaToB:

1. Cxembl 3ameLLeHns, napameTpbl 1 NOTEPU MOLLHOCTU B TpaHcopmaTopax.

2. Bbibop cxem coegnHeHus nogcTaHUUM U MOLLHOCTU CUNOBbLIX TPaHCOPMaTOpPOB.
3. BbanaHC MOLHOCTK 1 4acTOoTbl.

4. Ka4yecTBO aNeKTpo3Heprum

5.  KoHCTpyKuum BO3OYLUHBIX NIMHUIA anekTponepenay

6. MexaHnuyeckasa NPOYHOCTb NIMHUI anekTponepeaay

7. Onopbl BO3QYLUHbIX JIMHWIA

8. OnpegeneHne MOLHOCTY 1 pacnpegenieHe KOMNEHCUPYOLLNX YCTPOWCTB

9. [loTepu anekTpoaHeprum

10. TlMoTpebneHune 3neKTPOIHEPIMN N ANEKTPUYECKNE HArPY3KN

11. Bbibop mapok NpoBOAOB ¥ kabenern No AoNyCTUMOWN NOTepe HanpsXKeHus

12. VICTOYHMKM peaKTUBHOW MOLLHOCTY B 9NIEKTPUYECKON CeTU

13. KomneHcauuns peakTMBHOW MOLLHOCTW B 3MEKTPUYECKON CUcTeme

14. BbIbop ceveHus nMHui

15. 3apada v opraHunsaumsi NPOEKTUPOBAHNSI SHEPrOCUCTEM

16. 3asemnsowime ycTponcTea

17. KommyTauuMoHHble annapatbl o 1kB

18. Meponpuatmsa No yMeHbLUEHUIO MOTEPb 3NEKTPOIHEPTUN.

19. MeToab! rawleHuns ayru

20. MeTogbl pacyéTta aHepronoTpebneHus

21. HapéxHocTb anekTpocHabxeHus

22. HomvHanbHble HanpsXeHUsi aNeKTPUYECKNX ceTen.

23. OrpaHuyeHne TOKOB KOPOTKOrO 3aMblKaHUS.

24. OnpepgeneHune Harpy3ok 1 BbIGOp MCTOYHWMKOB NUTaHUS MPW pacyeTe ANEKTPUYECKNX CETEN U CUCTEM.
25. PasbeguHutenu

26. TpaHcdopmaTopbl HanpsXeHus

27. BnekTpomarHuTHasi COBMECTMMOCTb B CUCTEMAaXx 3NEKTPOCHABXKEHNS.

28. JOnekTpomMarHUTHasi COBMECTUMOCTb U KAa4eCTBO 3MNEKTPOIHEPTUH.

29. TloTpebneHne anekTpo3HepPrum B NPOMbILLNIEHHOCTU, HA TPAHCMNOPTE U B CEJNTIbCKOXO3ANCTBEHHOM

npon3BoACTBe.
30. Pabota npegoxpanuTtenen npu Bbibope cevyeHus.

31. Pacxop aneKkTpoaHeprum Ha eé TpaHcnopT.

32. HarpeaHuve NpoBOAHMKOB 1 annapaTtos.

33. Pexumbl noTpebneHns anekTpoaHeprum

34. CraTtudeckue xapakTepUCTUKM Harpy3ok notpeburenemn

3agaHuA K NPakTUYECKUM 3aHATUSM:

1. Tpacca coopyxaemon BO3AYyLIHON NHMKM ByaeT nponoXeHa no MECTHOCTU, OTHOcsLWencs ko |l rononégHomy
n Il BeTpoBOMY panoHaM HeyepHO3eMHOM 30HbI EBponenckon yactu Poccuu, rge oTHOcUTENbHasa cpeaHerofoBas
nnoTHOCTb Bo3gyxa 0=1,03. B cooTBeTCTBMM C 3adaHHbIM BapuaHTom Tpebyetcsa: 1) Hantm ontumanbHble
paccTosiHUS Mexay cocefHVMMU NPOoBOAaMW B pacluenfieHHoW ase npu pasnuyHoM ux uyucre. Il) Onpegenutb
3HaYeHusa OAnUTEenbHO AONYCTUMOrO HanpshXeHust Ons BapuaHTOB KOHCTPYKTMBHOMO BbIMOMHEHUS pacLuenneHHOn
¢asbl. ) MNMpoaHanuampoBaTb U3MEHEHWE MOroHHbIX W BOMHOBLIX MApaMeTpPoB JIMHUM C Pa3fUYHbIM YUCFOM
NpoBOAOB NPY ONTUMANbHOM PACCTOSAHUU MeXOY HUMWN.

2. BosgyLwiHasa nuHua snektponepegayn HomuHarnbHelM HanpskeHnem 500 kB 1 anuHon 600 kM BeINonHeHa ¢
rOPU3OHTarNbHbLIM PacnonoXeHMeM MNpPOBOAOB, yAanéHHbIX Apyr OT Apyra Ha 12 m. [ns 3agaHHOro BapuaHTa
TpebyeTcs onpegenute napameTpbl [1-00pa3HOM CxeMbl 3aMelleHUs U MOCTOSIHHbIE YETLIPEXMONHOCHMKA,
3ameLlaroLero SIMHUIO NMpy YCAoBUW, KOrda NMHUA BbINOMHEHA pacllennéHHbiMn Ha 3 NpoBoAda B Kaxaon gase C
onameTtpamm nposogos 30,2 mMm. lNpoBoaa B dhase pacnonoXeHbl No BepLMHaM paBHOCTOPOHHEro TpeyrosibHuKa
co cTopoHour a=40 cM. AKTUBHbIE CONMPOTUBEHUS U NPOBOAMMOCTU HE YYUTbIBATb.



3. BoagyluHasa nuHua snekTponepeaayun HomuHaneHbIM HanpsixeHnem 500 kB n gnnHon 600 kM BbINOMNHeEHa ¢
rOpU3oHTanbHbLIM PacronoXeHneM MNpoBOAOB, yAanéHHbIX Apyr oT Apyra Ha 12 M. [lna 3agaHHoro BapuaHTa
TpebyeTcs onpegenuTb NnapameTpsbl [1-06pa3HON CxeMbl 3aMeLLEHNSA N NOCTOSAHHbIE YETLIPEXNOMIOCHMKA C YH4ETOM
YAENbHOro akTUBHOMO conpoTtmenexus ro=0,021 Om/km (go=0).

4. JlvuHua anekTponepepayun HanpsbkeHunem 500 kB, BbinonHeHHas nposogamu 3x(AC 500/64), coctout m3
AByx yyactkoB no 500 kM. B cepeguHe nuMHUWM yCTaHOBMEHbI LWYHTUPYIOLWME peakTopbl MOLWHOCTLI0 495 MBap.
YaoenbHble napameTpbl nnHuK: 10=0,021 Om/km, Xx0=0,296 Om/km, bo=3,84-10°¢ Cm/km. [Ins 3agaHHOro BapuaHTta
TpebyeTcs onpegenuTe MNapameTpbl CXEMbl 3aMeELLeHWst 3reKkTponepesayn M MNOCTOSIHHbIE 3KBUBANEHTHOMO
YeTbLIPEXMOHOCHNKA aneKkTponepeaaYn.

5. Ha pucyHke npvBegeHa cxema anektponepegayv. [nvHa nuHuim anektponepegayn pasHa 600 Kwm.
Peaktopbl BbIGpaHbl ucxogsa w3 40%-n komneHcauun 3apsgHOM MOLLHOCTU NWHMIA. [lapameTpbl 3NeMeEHTOB
anekTponepeaayn: -reHepatopbl- Sh=590 MB-A, x¢=34%, TpaHcdopmaTopbl- 3xOLALIM-210000/500, Uxk=12,8%,
npoeoga nuHuin 3x(AC 500/64), x0=0,296 Om/km, bo=3,84-106 Cm/Km, YMCNO reHepaToOpPOoB arekTponepegaym n=3.
[ns 3agaHHoro BapvaHTa TpebyeTcs onpeaenuTb napaMeTpbl CXeMbl 3aMeLLEeHNs aneKkTponepeaayun.

6. JluHna anektponepenadn HoMuHanbHbIM HanpsbkeHnem 500 kB BbinonHeHa npoBogamu mapku 3x(AC
500/64) n coctout K3 OByX yyacTkoB uenu anuvHo no 500 km. B cepeamHe nuHUKM BKIOYeHa YCTaHOBKA
NpoaonbHON eMKocTHOM koMneHcaumm (YT1K), obecneunBatowas creneHb NpogonbHoN komneHcauun K=xs/xol=0,5
N peakTopbl MOLLHOCTLIO No 165 Meap. BonHoBoe conpoTtuBnerne BJ1 zz=277 Om, koadduumneHT cdasbl ao=0,06
rpag/km, x0=0,412 Owm/km. [ns 3agaHHoOro BapuaHTa TpebyeTca onpefenuTb MOCTOSIHHbIE 3KBUBAIIEHTHOMO
YeTbLIPEXMONIOCHNKA, 3aMeLlaloLlero anekTpornepenady, a Takke COOCTBEHHble M B3auMMHbIE COMPOTUBIEHMS
anekTponepeaayu.

7. YpoenbHble napameTpbl nuHum 750 kB ¢ npoBogamu 4x(AC 400/93) cnegytowme: r0=0,018 Om/km, x0=0,28
Om/kM, bo=3,99-10¢ 1/(Om-km). CpegHeronoBble NoTEPU Ha KOPOHY AN 3TON NMHUM cocTaBnstoT AP«=12,3 kBT/km.
[ns 3agaHHoro BapuaHTa TpebyeTcs HaWTWM BOMHOBbIE MapameTpbl NMHUKU AN ABYX Cry4YaeB - AN pearbHOM
TNVMHUK C YYETOM NOTEPb U ANS uaeanbHOWM NMHUN.

8. BosgywHasa nuHua anekTponepegadn HomuHanbHoro HanpsbkeHus 500 kB umeetr gnuHy 700 kM 1
BbINOMHEHa ¢ npumeHeHnem asHbix npoeogoB 3x(AC 330/43), nogBeLleHHbIX Ha CTarnbHbIX MOPTarbHbIX onopax
¢ oTTskkamm Tuna Mb-1-3, nmerowmx mexgydasHoe pacctosiHue 12,8 m. [1oroHHble napameTpbl IMHWM NpKU ware
pacwennexus ¢gasbl 40 cm TakoBbl: X0=0,308 Om/kM, bo=3,60-10® Cm/km. BonHoBoe conpoTtuBneHue zs=292,5

Om. AKTMBHOE COMNPOTUBIIEHME OOANHOYHOIO NpoBoAda Npu TemnepaType +20°Crg’)2°)=0,089 Om/km (no TOCT 839-
80 E). [ins 3apgaHHOro BapuaHTta Tpebyetcs |) HanTn pacnpegeneHne Hanps>keHUs, Toka N peakTMBHOW MOLLHOCTM
BOONb NWHWW, NMPUHUMAEMON MOEanvM3MpPOBaHHOW, ANS ABYX XapaKTEpPHbIX PEXMMOB paboTbl, OTNMYAKLLMXCA
nepegaBaemMon aKkTUBHOM MOLLHOCTbIO: a) nepefaetca Haubonbllas BO3MOXHAsA MOLLHOCTb, WCXO4A U3
COXpaHeHUs anepuoanyecKkon CTaTUYECKON YCTOMYMBOCTM C HOPMUPOBAHHLIM 3anacoM 20%, Anst ABYX CNy4aes:
HanpsXeHUs1 Ha KOHLAX JIMHWM paBHbI; HAMNPSKEHWE B Havarne NMHUWM NPEBbIWIAET HanpsbkeHne B KoHue B 1,12
pasa (co3gaetcsa nepenag Hanpsbkenus); 6) nepepaeTcsi MOWHOCTb, coctaBnswowast 30% oT HaTypanbHown
MOLLHOCTW, NPV OOMHAKOBbIX HAMpPsXKeHMsAX Ha KoHUax nuHuu. 1) MocTponTb BEKTOPHbIE AnarpamMMbl HANPSKEHWIA
N TOKOB ANS1 aHanunampyemblx pexumoB. |ll) OueHnTb NoTepu akTUBHOW MOLLHOCTM NpY nepegave HambonbLuen
HavMeHbLUE MOLUHOCTEA M pPaBHbIX HaMpsiKEeHWAX Ha KOHUAX JMHUKM, MNOMb3ysiCb 3HAYEHUSMU CpeaHero
KBa4paTUYHOrO TOKA; MPUHATb, YTO PEXUM nepedaynm Hambonbllen MOLLHOCTU SBMSETCA 3UMHUM (CpeaHsis
sAHBapckas Temnepatypa pasHa 0°C), a pexvm nepefaynm HauMeHbLUENn MOLLHOCTY - NTETHUM (CPeaHSs Uonbeckas
TemnepaTypa paBHa +20°C).

9. B 3anagHon Cubupu coopyxaeTcsa AByxuenHasa Bo3aylHas nuHusa HanpsbkeHnem 500 kB ¢ npumeHeHuem
TMNOBLIX OOHOLEMHBLIX Xene300eTOHHbIX CBOGOOHOCTOALMX Onop (NopTarnbHble C BHYTPEHHUMMMU CBA3sIMW) ONS
nepegayun aHeprum ot BBogumon B akcnnyatauuio KOC (8 arperatos Tuna K-300-240, Tonnueo-ras) Ha paccTtosiHue
430 km noTpebutensam pasBmBatollerocss parnoHa. Haubonbliass MOLWHOCTb, OTOMpaemMasi Ha pPavioHHOM
nNpoMeXxyTo4Hon noactaHuuu, coctasut 800 MBT npu cos=0,93. OcTtanbHas MOLIHOCTb AOMKHa nepefasatbCcs B
NpUMeMHyl0 CUCTEMY Ha pacctosiHve 165 kM. Tpacca BJ1 6ygeT npoxoamTb NO MeCTHOCTW, OTHOCsLLENcsl K 3
rornonégHomy 1 4 BeTpOBOMY palioHaM; CpefHUe rogoBas, ssHBapckas U utonbckasi TeMnepaTypbl COOTBETCTBEHHO
paBHbl 0,-15 n +20°C. Ha ocHOBaHWM TEXHWKO-3KOHOMUYECKUX pacyeToB BblOpaHbl hasHble npoBoga 3x(AC
400/51) n 3x(AC 330/43) onsa nepBoro M BTOPOro y4acTKOB arekTponepeaayun. Pexumbl BbipaboTkM MOLLHOCTU
K3C 1 notpebneHns Ha NpOMEXYTOYHOW NOACTaHUUKM onpeaensdoTcs rpadmkaMmy Ansa xapakTepHbiX 3UMHUX (215)
n netHux (150) cytok. [ins 3agaHHOro BapuaHTa TpebyeTcs oueHMTb NOTEPU MOLLHOCTM B paboumx pexummax u
rogoBbl€ NOTEPU SNEKTPOIHEPTUUN NPY HAarpeBe NPOBOAOB.

10. Ha nuHum 750 kB BHe3anHO OTKMoYaeTcs BbiknoYaTenb Ha NPUEMHOM KoHUe. CO CTOPOHbI nMUTaloLLEn
CUCTEMBI JIMHUS OCTaETCs BKIYEHHOW. JIMHuA BbinonHeHa npoBogamu 4x(AC 400/93) n umeeT cnegyowme
yaenbHble napametpbl: 10=0,018 Om/kM, x0=0,28 Om/km, bo=3,99:10¢ 1/(Om-km), go=0,021-10°¢ 1/Om-km. Ons
3a0aHHOro BapuaHTa TpebyeTca onpefenutb napamMeTpbl YCTaHOBMBLUETOCS peXuma npu U3MEHEHUWN OJIUHbI
nuHum ot 200 go 1000 kM. TeXHMYECKMMN OrpaHUYeHnsIMU NpeHebpeyb

11. Onektponepenayva 500 kB aBnsetcs mexcuctemHon cBsaAsblo. Ha wuHax 220 n 500 kB cBsAsbiBaeMbix
CUCTEM MOAAEPXKMBAETCA HEU3MEHHbIM HarpsbkeHue, paBHOe HOMWHanbHOMY. JInHua umeeT AnuHy 450 km u
BbinonHeHa nposogamu 3x(AC 400/51). Ee ypenbHble napameTpbl cnegytoume: xo=0,306 Om/km, bo=3,62-10¢
1/(Om-km). BonHoBoe comnpotmeneHve z:=291 Om. ABTOTpaHcdopMaTop, CBs3biBawWun wWuHbl 220 kB
nepegarwLen CUCTEMbl B JIMHWUIO, MMeeT MOLWHOCTb 3x267 MBA. ConpoTmBneHust oGMOTOK, NpUBEAEHHbIE K
CTOpPOHE BbICLLEro HanpskeHns pasHbl Xew=29,7 OM, Xen=0, xww=42,2 Om. [Ina 3apaHHOro BapuaHta Tpebyetcs



onpenenuTb NapameTpbl pexmMMa XOMnoCToro XoAa NMHUKM Npu OTKNYeHUM Bblkntodatens B1 unu B2 n, B cnyyae
HeobxoamMmMocTuy, paspaboTate MEPONPUSATMS NO HOPManu3aLmm pexmma.

12. TvapocTaHuma yYepe3 OBYXLENHYH MNUHUIO anekTponepenadn HanpsbkeHuem 500 kB, anuHon 1000 km
npucoeanHaeTcs K cucteme OGeckOHe4YHoW MoWHOCTU. [eHepaTtopbl nepepatowen crtaHumm cHabxeHbl APB
CUMBbHOrO AENCTBUSA, NOAEPKMBAIOLLMMN HAMNPSDKEHME B Havyane nuHum noctosiHHbiM U1=525 kB. HanpskeHue Ha
LWMHaX MPUEeMHON CUCTEMbl NOJOEPXKUBAETCA HEM3MEHHbIM BO BCEX HOPMarbHbIX 3KCMMyaTaLMOHHbIX peXumax
Uc= U2=220 kB. lNapameTpbl 3N1EMEHTOB CUCTEMBI 1 €e ucxogHoro pexuma: nuHusa 3x(AC 400/51), 1=1000 km:
r0=0,024 Owm/km; x0=0,298 Owm/km; bo=3,76:10¢ 1/(OM-km); aBTOTpaHCOpPMaTOpPbl MPUEMHON CUCTEMbI
2x(3xA0OLTH-533000/500/220): Sar 1ov=533 MBA; x:=17,2 OmM (B Tpu ¢a3sbl); xc=0; x«=24 Om. [NepenaBaemas
aKTMBHasA MOLLUHOCTb B ucxogHom pexume P1=1800 MBT, koadhduumneHT TpaHcdhopmaumm aBToTpaHcdopmMaTopa B
ncxogHom pexume k:=0,419. [ins 3agaHHoro BapuaHTa Tpebyetcsa noctpouTb 3aBucnumoctn P1=f(d12) n Q1=f(d12)
Ona  onpefeneHus O0OMNYCTMMOM 3arpy3kM NUMHUKM  anekTponepedaynm B AByx cnydasx: 1) 6e3 yyeta
pacnpegeneHHoCT! NnapaMeTpoB NUHUK; 2) C y4eTOM pacnpeneneHHOCTU ee NnapaMeTpoB.

13. Onektponepenava, HanpskeHueM Uwow=330 kB, anuHon 500 km, cBsasbiBawowas OC ¢ cuctemon
OEeCKOHEYHON MOLLHOCTM, MMEET OAHY MPOMEXYTOYHY0 noAacTaHumioo. [lepBbli y4acTOK- AByXUenHas nuHUSA
anuHon 11=350 kM. ObGa y4dactka BbinonHeHbl nposogamu 2x(AC 400/51). Ot 'SC nepepaetca P1=780 MBT,
MOLLIHOCTb Harpysku NpoMexyToyHow noacTtaHuum- P2=400 MBT. lNapameTpbl cxemMbl 3aMelleHus, BOMHOBblE
napameTpbl U pe3ynbTaTbl pacyeTa peakTMBHbIX MOLLHOCTEN MO KOHLaM y4acTKOB uaeanvM3npoBaHHOW nNuHun. Ons
3aJaHHOro BapmaHTa TpebyeTcsa NpoBepuTb anepuoaMyecKyto CTaTUYECKYO YCTONYMBOCTL 3reKTponepeaayn.

2.2. ®opMbl NPOMEXYTOYHOM aTTecTauumn

OK3aMeH Mo AuCuMNiMHE NPOXOAMT B MEPUOL 3K3aMeHaLMOHHOM ceccun B BUAE MUCbMEHHO-YCTHOrO
3K3aMeHa 1 3akniovaeTcs B OTBETE Ha BOMPOCHI 3k3aMeHauoHHOro buneta, cogepxawero 3 sonpoca.
TunoBble BONPOCHI K KYPCOBOMY NMPOEKTY:
Kakne TpeboBaHus NnpeabsBnaioTca B paboTe K MOCTPOEHUIO CXEM 3EKTPUYECKON ceTn?
Hainte onpegeneHue ymcna 4acoB UCNONb30OBaHNSA MakCUMyMa
Kakune 3HavyeHus1 HanpsKEHUS MPUHSITbI B UCTOYHMKAX NMUTAHNUS B PACYETHBIX pexumax?
Kaknm obpasom BbibpaH k03 DULMEHT yaOTMHEHNA?
Kaknm obpasom ocyuiectensetcs pacyeT NPAM?
Kak u roe npymeHseTcst npaBuio MOMEHTOB?
Kaknm obpasom ocyliectBnaeTcs BbIGop HOMUHANMbHbIX HANPSPKEHUIN HE3ABUCUMbIX Y4aCTKOB CETU?
Kaknm obpasom ocyliectengaeTcs Bbibop mapok nposogos J13r1
Kaknm obpasom ocyliectBnsaeTcs BbIGoOp Mapok U HOMUHAIbHBIX MOLLIHOCTEN TpaHCOPMaTOpPOB Ha
noacTaHumnax
10. Kakmm 0b6pa3oM ocyLLeCTBMSETCS BbIOOP CXeM COEAMHEHUS HA CTOPOHE BbICOKOTO HaMnpsbKeHUst
noacTaHuun
11. B yem 3aknio4aeTcs MeTo 9KOHOMMUYECKOW MIOTHOCTM ToKa?
12. B uem 3akniovaeTcs npoBepka no KopoHe?
13. B uem 3akniovaeTcs npoBepka No MexaHN4eCcKon NpoYHOCTU?
14. B uyem 3akniovaeTcs npoBepka no AnNnTenbHO-40NYyCTUMOMY TOKY?
15. Toyemy B paboTe oTAaéTcsa npegnoyTeHme TpaHcopMaTopam ¢ pacllennéHHbiMM obmoTkamn?
16. Yo BKMOYalOT B cebs NpsiMble MHBECTMLUKN B TEXHUKO-3KOHOMWYECKOM pacyeTe?
17. Yro BkntovaloT B cebs aKCnyaTauMoHHbIe pacxoabl?
18. [nga yero ocyliecTBnNseTCcA BO3MELLEHNE MOTEPb INEKTPOIHEPTNT?
19. Kakve aKoHOMMYECKME noKasaTenu paccyYnTbIBalOTCH B TEXHUKO-3KOHOMUYECKOM pacyeTe?
20. HawnTte onpepeneHuve nocrieaBapumHOMy pexmnmy
21. [nsa 4ero ocyLlecTBNSETCA pacyeT HOPMarbHOrO MUHUMANbHOMO pexnma?
22. [Ansa 4ero ocyLlecTBNSETCA pacyeT HOPMarbHOro MakCMMarnbHOro pexmnma?
23. [ns 4dero ocyllecTBnsieTcs pac4yeT HopMarbHOro nocneaBapunHOro pexmma?
24. Kakve meToabl UCNOMNb3YITCA AN pacyeTa aNeKTpUYeCcKnx pexmvon?
25. B uem pasHuua mexay 93KOHOMUYECKON U OeNCTBUTENbHON NNOTHOCTLIO TOKa?
26. B kakom gmanasoHe OOMKHO HaxoaAUTbCS 3HaYeHMe OeNCTBUTENBHOM NNOTHOCTN ToKa?
27. [Ons dero ocyllecTBnseTCa perynmpoBaHvue HanpsikeHus Ha BTOPUYHOW CTOPOHe TpaHcopMaTopoB?
28. Hasoswute anroput™m Bbi6Opa cTaHAAPTHBIX OTNAaek TpaHchopMaTopoB
29. Tlo kakMM npyynHam MOXeT oTkmnoyaTbes BJT?
30. Kakoe MumHMManbHO gonyctumoe ceyveHve nposogos BJ1 110 kB no ycnoBmsim KOPOHUPOBaHUSA?
31. HasoBwuTe nocneacTsus HenpaBuibHOroO Beibopa nposogos BJ1 no gonyctumomy Toky
32. Kak HanTu aKBMBaneHTHOE aKkTUBHOE M PeakTUBHOE CONpOTMBIEHMe AByxuenHon BI7?
33. Kak HarnTu aKBMBANEHTHYIO 3apsaHYt0 MOLLHOCTb AByxuenHoun BJ1?
34. Yto o3HayaeT mapka TpaHcdopmartopa TPOH?
35. YTt0 03HauaeT mapka TpaHcdopmatopa TOH?
36. Kakune nokasatenu acpHeKkTMBHOCTU UCNONb3YIOTCA AN TEXHUKO-9KOHOMUYECKOro CpaBHEHWsSI BapnaHTOB
CXEM 3MEKTPOCHAbXeHNA?
37. Yewm npuBeneHHas Harpyska oTnnyaeTcs oT pac4eTHon?

CoNok~wNE
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HasoBute npegensl perynupoBaHusa ctaHgapTHbIX ycTponcts PINH cunoBeix TpaHcgopmaTopos 110/10
KB.

MprMepHbIN NepevyeHb BONPOCOB K 3a4eTy:
CoBpeMeHHble npeacTaBneHns 06 3MneKkTposHepreTMyeckux cuctemax m cetsx. HasHavyeHne. OCHOBHble
onpeferneHuns, Knaccudgukauma n KoHUrypauusa anekTpuyeckux ceterm u cuctem. Buabl KOHCTpyKuuu
CYLLECTBYIOLNX U MHHOBALMOHHbIX J1OT.
Knaccudukaums pexxMMoB 3reKTpUYECKNX CETEN U YCITOBUSA UX paboTshl.
CocTaBneHme pacyeTHbIX CXeM 3aMeLleHMsI 3JNEKTPUYECKNX CeTEN M UX INEMEHTOB. YpaBHEHMWS
YCTaHOBMBLLEIOCH peXuma OAHOMPOBOAHLIX W  MHOrONPOBOAHbLIX JIMHWA  3nekTponepedayun B
rmnepbonunyeckon opMe 1 Ha OCHOBE MOLENW B BUAE YETbIPEXMNOMIOCHMKA.
BekTopHble AnarpaMmmbl NWHWIA 3NeKTponepeaavm nNpu pasfnmnyHbIX COYETaHMAX akTMBHOW U peakTUBHOM
nepegaBaemMon MOLLHOCTU. EMKOCTHON 3O EKT B NIMHUSIX BLICOKOrO HanpshXXeHus.
PacuyeT pexnma nuHuMmM anekTponepenadn npu 3agaHHbIX MOLLHOCTSAX Harpy3oK U HanpsbKeHun B Havane m
B KOHUE nuHuu. PacyeT pexmma nuHuy anektponepenadun C paBHOMEPHO pacnpeneneHHoOW Harpyskown.
MeToa cuctemaTusnpoBaHHoro nogdopa (metoq obpaTHOM MHTepnonaummn).
PacuyeT pexuma nvHMM anekTponepegayn ¢ paBHOMEPHO pacnpeaerneHHOn Harpyskon. PacueT pexuma
CETU C pa3HbIMM HOMUHAMbHBIMU HANPSKEHUSMMU.
CyuwiecTByloliME W VMHHOBAUWOHHbIE BUAbI W KOHCTPYKUMM TpaHcdopmatopoB. AHanu3 paboThbl
TpaHcopMaTOpPOB C Y4ETOM UX KOHCTPYKTUBHOIO UCMOSTHEHUSA U UX PEXMMOB.
PacuyeT nnHWMM C 4BYXCTOPOHHUM NUTAHUEM, KonbLieBasi cxema. [prHUMM pacLLenneHnst CETU 1 peLLleHne C
€ro NMoMOLLbI0 HEKOPPEKTHBIX 3afa4 Mpu OrpaHU4eHHON MHopMaLmMmn 0 napamMmeTpax dNeKTPUYECKOW CETU.
MeToabl 3KBMBaNEHTHbIX NPe0Opa3oBaHnii CXEM, KOHTYPHBIX, Y3MOBbLIX YPAaBHEHWUI U UX YACTHbIE Criyyau.
BanaHcbl aKkTMBHOM U pPEaKkTUBHOM MOLLHOCTM U UX CBSAA3b C YaCTOTOM M HanpsbkeHuem. PerynupoBaHue
yacToTbl M HanpsbkeHus. CTaTnyeckume, OUHAMUYECKME XapaKTEPUCTMKU Harpysku MO HanpsKEHUO U
yactoTe. Perynupyrowmin addekT Harpysku.
MoTpebuTtenn n NCTOYHUKM PEAKTUBHOW MOLLHOCTU B 3NIEKTPOIHEPreTUYECKON cucTeme.
KomneHcauus peakTMBHOM MOLLHOCTU. MeCTO yCTaHOBKM KOMMEHCUPYIOWNX YCTPOWCTB B 3NEKTPUYECKOM
cetu.
HecrMMMeTpuyHbIe 1 HeNnonHogasHbIe PEXUMbI 3IEKTPUYECKON CETW.
MokasaTenu kayecTBa anekTpoaHeprun. Kateropun HagexXHOCTU anekTponoTpebutenen.
HecnmMmeTpusi, HeCMHYCOMAANbHOCTb M MEPOMPUATHS MO UX OFPaHUYEHMIO B 3NTEKTPUYECKUX CETSIX.
3agaun, MeToabl U YCTPOWCTBA PErYNMPOBAHNS HAMPSXKEHUS.
MpUHLMN BCTPEYHOTO PErynupoBaHns HanpshkeHusl.
Knaccudmkauusa n metoabl aHanm3a notepb 3MeKTPO3HEPTUN.
MeToabl 1 MEPONPUATUA MO YMEHBbLUEHUIO NOTEPL 3MEKTPOIHEPIM B NUTAIOLLMX U pacnpenenuTerbHbIX
3NEKTPUYECKNX CETAX U B CUCTEMAX SNEKTPOCHABXKEHMS.
Pexunmbl paboTbl HENTpanen anekTpuyecknx ceten HanpsxeHnem go 1000 B.
PexunmMbl paboTbl HENTpanen anekTpnyecknx cetTen HanpshkeHmem cebiwe 1000 B.
PacyeTHble ycrnoBusi 1 MexaHW4Yeckue Harpysku, BO3HUKAKOLLME MNpW 3KChfyaTaumm BO3OYLUHbIX NUHUA
anekTponepegayu.
YpenbHble MeEXaHU4ecKkne Harpysku Ha npoeoja v TPocChl.
KpuTuyeckas gnvHa nponeTta u Kputudeckasi Temnepartypa.
OnpegeneHne MecT NOBPEXAEHMSA BO3OYLUHbIX JIMHWNA.
Onpepenenne MecT noBpexaeHus kabenen.

MpumepHbIM NepevYeHb BONPOCOB K 3K3aMEHY:
dopMurpoBaHue MHBECTULMOHHON MNONUTUKM, NPSIMblEe MHBECTULUM U UX OLEHKA.
OueHka 3aTpaTt Ha npeobpasoBaHue 1 TPAHCMOPT ANEKTPUYECKON IHEPIM B NIEMEHTAX ANEKTPUYECKMX
cuctem. OueHka 3KCnyaTauuoHHbIX PacXOAoB.
OueHka yuwepba oT nepepbIBOB INEKTPOCHAOXKEHNS U CHUXKEHUS KaYeCTBa SMEKTPOIHEPTUN.
HapeXXHoCTb, MOHATME PUCKOB M UX NMPUMEHEHME B NMPOEKTUPOBAHUUN 3IEKTPOCHABKEHUS.
KomnnekcHasi oueHka 3aTpaTt Ha peanu3aumio NPOEKTOB 3NIEKTPUYECKNX CUCTEM U CETEN.
BbiGoOp HOMMHANBHOTO HaMNPSKEHWS CETU.
Bbi6op onTrmansHOM MOLLHOCTM TPaHCOPMaToOpOB U aBTOTPAHC(OPMATOPOB M CXEM COEAMHEHMN
nogcTtaHuun.
Bbi6op npoBofoB 1 Kabenen No 3KOHOMUYECKOW NIAIOTHOCTU TOKa U SKOHOMUYECKUM UHTEpPBarnam.
Beibop npoBogoB 1 kabenen no 4oNyCTUMOW NOTEPE HANPSHKEHUS.
OcobeHHOCTUN kKabenewn ¢ n3onaumner u3 CLUMTOro NONMaTUIeHa, n kabenen, NCNonb3yLWwmnx agdexT
BbICOKOTEMMEPaTYPHON CBEPXMPOBOANMOCTH.
Mopspok Beibopa mapok npoeogos J1O[T.
Mopspok BeiGopa cxeM coeauHeHM 0OMOTOK TpaHcdopMaTopoB Ha cTopoHe BH nogctaHumn.
Mopspok BeiGopa Mapok TpaHCOopMaTOPOB.
Pacuét kanutaneHbIx 3aTpart no J13r1.
PacuéT kanutanbHbIX 3atpat no NC (nogcraHuusam).
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CocTtaB akcnnyaTauMoHHbIX PAacXO0B.

Buapbl anekTpuyecknx pexxmumMoB Ans SNeKTPUIECKon ceTu.

MeToabl pacyéta aneKkTpuYecKnx pexmmoB.

Llenn pacuéTta anekTpu4eckmx pexmnmos.

[Mopsagok cocTaBneHnst Cxembl 3aMeLLeHMs A1 HOPMarbHOr0 MakCMMarnbHOMro 3MEeKTPUYECKOro pexnma
ceTu.

Mopagok cocTaBneHNss cxemMbl 3aMeLLeHMs 415 HOPMarbHOro MUHUMAarbHOMO 3MEKTPUYECKOro pexnma
ceTu.

lMopsagok cocTaBneHNst CXxembl 3aMeLLeHNs 518 NocreaBapuinHOro pexmnma anekTpu4eckon ceTu.
Pasnunuusa cxem 3ameLleHns pasHbIX PEXMMOB SMNEKTPUYECKON CeTu.

MeToa pacyéTa no AaHHbIM Havana (MOH).

MeToa pacuyéta no gaHHbIM KoHua (MOK).

MeToa pacyéTa NUHUIA C ABYXCTOPOHHUM NUTAHMEM.

Llenb onpenenennsa aencTBUTENbHOM NNOTHOCTY TOKA.

Llenn n nopsagok pacyeta HOpManbHOro MakCMManbHOMO 3NIEKTPUYECKOTO pPeXMMa CeTu.

Llenn n nopsagok pacyeta HOpManbHOro MMHUMAanNbHOTO ANEKTPUYECKOTO pexXnma ceTu.

Llenn n nopsagok pacyeTta nocrneaBapumiHOro pexnma arnekTpuyecKon ceTu.

Llenn n nopagok onpefeneHns 0encTBUTENbHON NNOTHOCTY TOKa.

Llenn n nopagok pacyeTa perynupoBaHus Hanps>KeHUs Ha BTOPUYHOW CTOPOHE TpaHCopMaToOpOB.
Llernn n nopsgok Beibopa oTnaek TpaHcopmaTopoB A4S HOPMarbHOMO0 MakCMMarbHOIO pexuma
3ANEKTPUYECKON CeTun.

Llernn n nopsgok Beibopa oTnaek TpaHcopmaTopoB A4S HOPMarbHOMO0 MUHMMAIbHOIO pexuma
ANEKTPUYECKON CeTun.

Llenn n nopsgok Beibopa oTnaek TpaHcopMaTopoB AN NOCNeaBapunHOro pexmnma anekTpu4eckon ceTu.
Mopsaok obecnevyeHnss HopmanbHOro HanpsXXeHns Ha ctopoHe HH (HU3koro HanpspkeHns ), B TOM crnydae
ecnun Henb3s ucnone3osaTb PIMH (perynuposaHne nog Harpyskon).

Mopsapgok 3azemnseTcs HemTpanu TpaHcopmartopa Ha ctopoHe BH no akcnnyaTaumMoHHbIM
coobpaxeHusam.

Mopsagok Nnokanusaumm KOPOTKMX 3aMblkaHuii Ha ctopoHe BH 6e3 BoiknouaTenen.

CTpyKkTypHas cxema aHeprocuctembl. Kateropun notpeburenen.

Mepenaya anekTpuyeckon MOLLHOCTX No npoBodamM. OCHOBHbIE 3aKOHbI SNTEKTPOTEXHUKMN.
Knaccudmkaums anekTpudeckux ceTen.

KoHCTpyKUMA BO3OYLLUHbIX NUHWUIA anekTponepenay. Onopsbl, M30N4TOPLI, BCNOMOratenbHasa apmatypa.
KoHcTpykuust KabenbHbIX TMHWIA SnekTponepeaay.

Ycnosus paboTbl BO3AYLWHbIX U kabenbHbIX NMHUA. Bubpaumsa v nnsacka nposogos. [lononea.
CunoBsble TpaHcgopMaTopbl U aBToTpaHcdopMaTopbl. Buabl u Tvnbil.

MapannenbHasa pabota TpaHCHOPMaTOPOB.

KomMmyTaunoHHble annapaTsl. HasdHaveHme.

YpaBHeHus NI nepemeHHoro Toka. OnpegeneHne HanpshkKeHst U Toka B NIHOOON TOYUKe NIMHUN.
MoTepu n NnageHne HanpsXeHus B NMUHUA. [loTepyn MOLLHOCTY U 3HEPTM B NIUHUN.

BekTopHasa gnarpamMmma TOKOB 1 HanpsXKeHWin akTUBHO-MHOYKTUBHOW Harpysku.

BekTopHasa agnarpamMmma TOKOB 1 HaMpPs>KeHUN akTUBHO-EMKOCTHOW HarpysKku.

BekTopHasa gnarpamMmma TOKOB U HaMPsKeHUM MHOYKTUBHOW HarpysKku.

BekTopHasa gnarpamMmma TOKOB 1 Hanpsi>XeHWn eMKOCTHOW Harpysku.

Cxema 3amelLeHus 2-x 06MoTo4HOro TpaHcpopmaTopa. PacyeT napameTpoB CXeEMbI.

Cxema 3ameLlLeHus 3-x 06MoTo4HOro TpaHcopmaTopa. PacyeT napameTpoB CXeMmbl.

Cxema 3ameLlleHus aBToTpaHcdopmartopa. PacyeT napameTpoB CXxeMmbl.

lMoTepu MOLLHOCTU 1 3HEprnM B 2-x 06MOTOYHOM TpaHcdopMaTope.

lMoTepu MOLLHOCTU 1 3Heprnm B 3-x 06MOTOYHOM TpaHcdopMaTope.

PacuyeT npegenbHbIX peXnmoB paboTbl NMMHUIA 3neKTponepenaym u aNeKTpuYecKnx ceTen.

PacuyeTt aBapunHoro pexxmma paboTbl NMUHWIA 3NEKTponepenayvn n aNeKTpPUYECKNX CeTeNn.

Pac4yeT npu HepaBeHCTBE HanNpsXXeHUn NCTOYHUKOB NuTaHus. OnpegeneHne Toyek pasgena MOLLHOCTEN.
Mpadukn anekTpuyeckon Harpysku. Xapakrtepuctuku N'OH.

O6nacTt npumeHeHus anekTponepeaad CBH B coBpeMEHHbIX 9M1EKTPOIHEPreTUHECKNX CUCTEMAX
OcobeHHocTM nnHui CBH 1 ocHOBHble TpeboBaHUs K HUM.

OpHouenHble v asyxuenHble nuHun CBH. BrnoyHas 1 cBa3aHHas cxeMbl COOPYXEHWUS ABYXLENHbIX NIMHWUIA
CBH

KoHCTpyKTUBHbIE OCOBEHHOCTU NHMA CBH.

TEeXHUKO-9KOHOMUYECKME NPEANOCHISIKA PA3BUTUS SNIEKTPOSIHEPTETUKM NMOCTOSAHHOIO TOKa.

CxeMbl anekTponepenayd 1 BCTaBOK MOCTOSIHHOIO TOKa.

KoHCTpyKTVBHBIE OCOBEHHOCTM anekTponepeaay NOCTOSAHHOIO TOKa

KopoHHbIN pa3psag Ha npoBodax NMMHUM anekTponepenadn.

Hanps»KeHHOCTb SNEKTPOMarHMTHOro nossi NPoBoAoB NuHun CBH.

KoHcTpykuun hasbl Bo3ayLwHbIX nuHun CBH.

OTanbl pacyeTa TpaguLMOHHON KOHCTPYKLMK dhasbl.



74. lNpoBepka TpagULNOHHOM KOHCTPYKLUUKN (ha3bl HA KOPOHUPOBAHUE, YPOBEHb U3NyYaeMbIX pagnonomex.

75. YpenbHble NOroHHble napameTpsl nnHuii CBH ¢ paclienneHHbIMM npoBogaMu.

76. BonHoBble xapakTtepuctuku nuHum CBH: BonHOBOe conpoTmBneHne, KoadurumMeHT pacnpocTpaHeHus
3NEKTPOMarHMTHON BOMHbI, BOMIHOBASA AfIMHA NTUHUA.

77. YpaBHEHUst ANVHHOW NMHUK. YpaBHEHNE naeannanpoBaHHOW NNHUW.

78. HatypanbHasa MOLLHOCTb NIMHUWN.

79. PacnpegeneHune HanpsKeHus, Toka 1 peakTUBHOW MOLLHOCTU BAOSb NPOTSXXeHHoW nHun CBH.

80. Matematuyeckne mogenu nuHun. Metoabl yyeta pacnpefeneHHoCTM napameTpoB B CXeMax 3amelleHus
NVHUK.

81. MeToa NpAMOro BblYUCNIEHUSA NapaMeTPOB CXeM 3aMeELLEHNS.

82. MeToa nonpaBoYHbIX KO3(PULINEHTOB.

83. YueT anemeHTOB anekTponepenayn ¢ CocpeaoTOMEHHbIMU NapaMeTpamu.

84. YyeT anemMeHTOB, BKIHOYaeMbIX B MMHUIO NOCNeA0BaTENbHO W/UNK napanmensHo.

85. YyeT aneMeHToB C KOMOUHNPOBAHHbBIM BKIHOYEHMEM B FIMHUIO.

86. Pexwum ogHocTOpoHHEro BkntoveHus nuHum CBH.

87. Pexum ogHOCTOPOHHero BkMnoyeHns nnHun CBH 6e3 KoMneHeupyoLwmx yCTponcTs.

88. Pexumbl 0gHOCTOPOHHEro BKItoYeHUst nnHum CBH ¢ wyHTMpyowmmM peaktopom.

89. lNoHATNE NpoNyCKHOM CNOCOBHOCTM BO3AYLIHbLIX NHMIA CBH.

90. Bo3amOXHble MyTU NOBbILIEHWS MPOMNYCKHOM CNOCOBHOCTM NHUIA anekTponepenayn CBH: noBbilweHne
HOMWHANbLHOrO HaMNPSXKEHUS, N3MEHEHWE BONHOBbLIX CBOMNCTB NTIMHUM.

91. Vicnonb3oBaHue ynpasnsieMon nonepeyHon KoMmneHcauum Ans noBbiLEHMs MPONYCKHOW CNocoBHOCTH
nHWIA anekTponepegayn CBH.

92. lNMpuMeHeHne ynpaBnseMon NPoaosibHOM EMKOCTHON KOMMNEHcaUnn Ans NoBbILLEeHUS NPOnyCKHOM
cnocobHocTM NuHKK anekTponepegaym CBH.

MpumepHas cTpykTypa bunera

, \\ MuHucTepcTBO Hayku u Bbicliero obpasosaHus Poccurickon Pepepaumm
(,‘ ,/ {‘3\\'.“ CAMAPCKMII depepanbHoe rocyaapcTBeHHoe GloakeTHoe o6pa3oBaTernibHOe yupexaeHue
l.'\’x// NOAMTEX BbiclLero obpasoBaHusa «Camapckuil rocyaapcTBeHHbIN TEXHUYECKUI YHUBepcUTeT»
—— O0DFHA yHdsepovTaT (CDFBOY BO «CaMI'TY»)

dunuan Pre0y BO «CamlTY» B r. Bene6ee Pecny6nuku BawkoproctaH

Kadenpa MHxeHepHble mexHonoauu

3K3AMEHALMOHHbIV BUINET Ne 1

no gucumnnuHe (Mogynio) « ANeKmposHepeemu4yeckue cucmeMsl U cemuy
Kop HanpaBneHust noarotoBkm (cneumansHoctn) 13.03.026@ Caml TY

1. Uenu n nopspgok pacyeTta HOpManbHOr0 MUHUMANbHOMO SMEKTPUYECKOro pexrmMa ceTu.
2. BekTopHas gnarpamma TOKOB M HanpsKEHUN aKTMBHO-€MKOCTHOWM HarpysKku.
3. O6nactu npumeHeHuns anekTponepenady CBH B cOBpeMEHHbIX aNEKTPO3IHEPreTUYECKUX cncTemax

CocTaBun: YTBepxaato:

[oueHTt J1.M. NHaxogoBa 3aB.kadegpon A.A.UpiHaeBa
(nodnucnb) (nodnucnb)

« » 20 . « » 20__r.

3. MeTtoamnyeckue maTepuanbl, onpegensowme npoueaypbl OLeHUBaHUA 3HAHUWA, YMEHUN, HaBbIKOB U
(vnu) onbiTa AEATENLHOCTU, XapaKkTepusylLwme npouecc GPOpMMpPOBaAHNA KOMNETEeHLIMN

3.1. XapakTepucTuka npouenypbl TeKyLiei U NPOMeXyTOYHOM aTTecTauum no gUCLMUnnHe

Tabnuua 5
MepunognyHoOCTbL M Buas Cnoco6 y4yeTta
Ne HanmeHoBaHue cnoco6 npoBeneHUsA MeToAabl nHaAuBMAYyanbHbIX
BbICTaBNsieMbIX o
n/n | oueHo4YHOro cpeacTBa npoueaypsl oueHMBaHuUsA OLIEHOK OOCTUXEHUHN,
oueHMBaHuUsA oby4yarLwmxcs
1. |Bonpochbl K cucTeMaTryeckn Ha 3KCNepTHbIN Mo naTMbannbHOM |BEAOMOCTb TEKYLLEro
nabopaTopHbIM nabopaTopHbIX LKane KOHTpONA
paboTtam. paboTax/MMCbMEHHO U




YCTHO / B NINYHOM
KabvHeTe

2. |Tembl pecepatos.

Mo natubannbHon
wKane

cucTEMaTUYECKM Ha
NpaKTUYECKUX 3aHATUAX
/ NNCbMEHHO 1 YCTHO / B
NMYHOM KabuHeTe

3KCI'IepTHbIIZ BE€OOMOCTb T

KOHTpONA

eKyLiero

3. |3apaHus k npakTn4yecknm

cucTemMaTmyeckn Ha AKCNepTHbIN Mo naTubannbHon

BEOOMOCTb TeKyLlero

3aHATUAM. NPaKTUYECKUX 3aHATUSAX wKane KOHTpons
/ MINCbMEHHO / B NTMYHOM
KabuHeTe
4. |MpomexyToyHas MO OKOHYaHMUN U3YYEHNS |IKCMEePTHbIN Mo nATMGannbHOM |BEAOMOCTb,
aTTecTaumsi — BONpPOChI K |AUCLMNIMHBI/ YCTHO U wKane 3aK3aMeHaLlnoHHas

KYpCOBOMY MPOEKTY,
3K3ameHy

NMMCbMEHHO
KHWXKa

BEOMOCTb, 3a4eTHasd

5. [MpomexyToyHas

3avety

aTtrecTauma — BoNpocChl K

MO OKOHYaHUK U3y4eHns 3auet/ HezaveT
ANCuUUNAnHBI YCTHO U

NMMCbMEHHO

3KCNEPTHBIN

3a4yeTHadA BeJOMOCTb,
3a4yeTHaaA KHWXKa

3.2. Kputepuu u WwKana oueHNBaHUA pe3ynbTaToB U3yYeHUs AUCLUUNIIMHBI BO BPeMsl 3aHATUMN (TEeKyLLmMin

KOHTPOJIb yCNeBaeMoCTH)

Kputepum oueHku pedepatoB no temam

Tabnuua 6
LLikana oueHnBaHusA Kputepumu oueHkmn Kon-so
6annos
«OTnnyHO» CTygeHT nokasbiBaeT MofHble W rnybokue 3HaHUsi MpPOorpamMMHOro Martepuana,
NOTMMYHO WM apryMeHTUpOBaHO OTBEYaEeT Ha MOCTaBMEHHBbIA BOMPOC, a TaKke
[IONOMHUTENbHBIE BOMPOCHI, NOKa3aTenu peiTuHra (Bce npeaycmotpeHHsie Prif|  (16-25)
yueGHble 33[aHNsl BBINOMHEHbI, KAYECTBO BbIMOMHEHNS GOMbIUMHCTBA M3 HUX|  Oanmnos
oLieHeHo Yucnom 6anno., 6nM3KUM K MakcMasnbHOMY).
«XopoLuo» CTyaeHT nokasbiBaeT rnybokne 3HaHWs nporpammMHOro mMaTtepuana, rpamoTHO
ero usnaraeTt, [OCTaTO4HO MOMIHO OTBEYaeT Ha MOCTaBMEHHbIA BOMPOC W
AOMONHWTENbHblE  BOMPOCHI, yMeno  dopMynvMpyeT BbIBOAbl,  AOMyckas (11-15)
HE3Ha4MTenNbHbIe MOrPELHOCTH, NoKasaTenm perTuHra (Bce NpeaycMOTPEHHbIE|  Gannos
PMNA yyebHble 3agaHns BbIMOMHEHbI, KAYECTBO BbINOMHEHWS HX OQHOTO U3 HUX He
OLieHEeHO MakcumManbHbIM Yucriom 6annos).
«Y[0oBNeTBOPUTENBHOY CTygeHT nokasblBaeT AOCTaTOuvHble, HO Hernybokue 3HaHWs NporpammHOro
maTtepuana; npu oTBeTe He AonyckaeT rpybbix OWMOOK unvM NpOTUBOPEYMNA,
ogHako B (OPMYNMPOBaHWM OTBETa OTCYTCTBYeT [AOSKHAas CBS3b Mexay (1-10)
aHanusoMm, aprymeHTauuen 1 BblBOAAMU, AN5 NOMyYEeHWUs NpaBWUMbHOrO OTBETA 6annoB
TpebyeTca YTOYHSAOWME BOMNPOCHI, AOCTUTHYTbl MWHMMArbHblE UMW  Bbille
nokasaTenu pedTUHIOBOW OLEHKM MPU HanMuuu BbINOMHEHWUS NPeayCMOTPEHHbIX
P y4eGHbix 3agaHni
«HeynoenetBoputenbHo» |OTBETHI HA BOMPOCHI AaHbl HE BEPHO 0 6annos
Kputepum oueHnBaHus 3agay Ans peweHusi Ha NPakTU4eCKUX 3aHATUAX
Tabnuua 7
LLikana oueHnBaHusA Kputepum oueHkmn Kon-so
6annos
«OTnn4HO» BbICTaBNAETCHA CTYAEHTY, €CMNM OH McYepnbiBalLe, nocrneaoBaTensHo, YeTko n|(21-30) 6annos
FIOTMYEcKM CTPOMHO M3naraeT maTepuan, yMeeT TECHO YBS3biBaTb TEOPUO C
NPakTUKOW, UCMNONb3yeT B OTBETE MaTepuan MoOHorpaduyeckon nutepartypbl,
npaBunbHO OOOCHOBLIBAET MPUHATOE pelleHne, BnageeT Pas3HOCTOPOHHVUMMU
HaBbIkaMu ¥ NpMeMamu BbINOMHEHNS NPaKTUYECKNX 3aaad.
«XopoLuo» BbICTABNAETCA CTYAEHTY, €eCnu OH No cyllecTBy wu3naraet warepwuan,|(11-20) 6annos

npaBusibHO npuMeHaeT TeopeTn4yeckme nonoXxeHua npu peweHnn
NpakTn4eCcknx BOMPOCOB W 3adad, Bliageet HeobXoAMMbIMM  HaBblkaMu U
npuemMamMmm nx BbiNONHEHNSA. 3HaeT Hanbonee BaxHble 3aKOHOMEepPHOCTU

«Y[O0BNETBOPUTENBHOY

BbICTABNSIETCA CTYOQEHTYy, €ClMU OH MWMeeT 3HaHWs TOMbKO OCHOBHOIO
mMaTepuana, Ho He YCBOMN ero aeTarneii, onyckaeT HETOYHOCTM, HeJOCTaTO4HO
npaBunbHblE POPMYNMPOBKU, HAPYLUEHWS! NOTMYECKOW MOCNEA0BaTENBHOCTU B
U3NOXEHNN MPOrpaMMHOro maTtepuana. 3HaeT nepeyeHb HauGomnee BaXHbIX
KaTeropuii, OCHOBHblE HanpaBneHNsI B3aMMOLENCTBUA YKa3aHHbIX KaTeropuii.
YmMeeT onpefensitb cMbicr. BrnageeT oCHOBHbIMM MeTodamu criocobamu u
cpefcTBamMu NonyYeHusl, XxpaHeHusl, nepepaboTky UHOPMaLIMK.

(2-10) 6annos

«HeynoBneTBopuUTENBLHO»

BbICTaBNAETCA  CTYOEHTY, KOTOpbIn He 3HaeT 3HauUTenbHOM 4acTu

(0) 6annos




nporpaMMHOro Martepuana, 4OoMnyckaeT CyLIeCTBEHHbIe ONGBKU, HEYBEPEeHHO, C
GonbLIMMMU 3aTPyOHEHVSIMM OTBEYAET Ha NPaKTUKOOPUEHTUPOBAaHHbIE BOMPOCHI.
Kak npaBuno, oLieHKa «Heyd0oBMNeTBOPUTENBHO» CTABUTCHA CTyAEHTaM, KOTopble
He MOryT npoJOIKUTL OOy4YeHWe Ge3 [OMOMHUTESNbHBIX 3aHATUA Mo
COOTBETCTBYIOLLEN ANCLMMNNHE.

KpuTepun oueHnBaHUA OTBETOB MO NlaGopaTopHbIM paboTam

Tabnuua 8

Llikana oueHuBaHuA Kputepuu oueHku Kon-Bo
6annos

«OTnn4HO» CTaBMTCH, €CnvM yyaluincs BbinonHset paboty B nonHom obwbeme cf (31-45) 6annos
cobnogeHnem Heobxoammow nocnegoBaTenbHOCTU MPOBEAEHUS OMbITOB U
U3MEPEHUI; CaMOCTOSITENbHO W pauMoHanbHO MOHTUpYeT Heobxogumoe
obopynoBaH/e; Bce OMbliTbl MPOBOAMT B YCMOBUSX W peXumax,
obecneuvBaloWyx MofyyYeHWe npaBUMbHbIX pPe3ynbTaToB W BblBOAOB;
cobniopgaet TpeboBaHua npasun 6e3onacHOCTM Tpyaa; B OTYETE NPaBUIbLHO U
aKKypaTHO BbIMOMHAET BCE 3anucu, Tabnuupbl, PUCYHKWU, YepTexwu, rpadmku,
BbIYMCIIEHUS; NPaBWUMbHO BbINOMHAET aHanu3 norpewHocten. OTBeYaeT Ha
BCE NOCTaBIIEHHblE BOMPOCHI

«XopoLuo» CTaBMTCH, €Cnv BbIMOJIHEHbI TpeboBaHUSA K OLIEHKE «OTNMYHO», HO Obino| (16-30) 6annos
JonyLleHo ABa - TpU HegoyeTa, He 6ornee ofHoW HerpyGoi owmnbKM 1 OfHOro
Hepo4véTta

«Y[00BNEeTBOPUTENBHOY cTaBuTCH, ecnu paboTta BbINOIHEHA HE MONHOCTbI, HO 06bEM BbIMONHEHHON| (1-15) 6annos
4YacTu TakoB, MO3BONSET NOMYYUTb NPaBUIbHbIE Pe3yrnbTaThl U BbIBOAbI: €CNU
B XO4€ nNpOBedeHWs OoMnbiTa W W3MEepeHun Obinn JonylieHbl  OWKnbKK.
3aTpyaHsaeTcs AaTb OTBEThI HA NOCTaBNEHHbIE BOMPOCHI

«HeyposneTBoputensHo» | cTaBuTCH, ecnu paboTa BbINOMHEHA HE NOMHOCTbLIO (0) 6bannos

O6wwme KpuTepuun u WKana oueHUMBaHuA pe3ynbTaToB ANA AoNnyCKa K npOMe)I(YTO‘IHOﬁ aTTecTaumum

Tabnuuya 9
HanmeHoBaHWe oLeHOYHOro cpeacTBa BannbHasa wkana
1. Bonpochkl k nabopatopHbiM paboTam. 0-456annos
2. Tembl pedepaToB. 0-25 6annos
3. 3agaHuns K NPakTUY4ECKNM 3aHATUSIM. 0-30 6annos

UToro: 100 6annoB

MakcumanbHoe konmyectBo BannoB 3a cemectp — 100. Ob6y4varowmics AonyckaeTcss K 9K3ameHy npu
ycnosun 51 n 6onee HabpaHHbIX 3a cemecTp Ganmnos.

3.3. KpMTepvm U WWKana oueHUBaHuA pe3ynbTaToB U3yYeHUsA AUCUNNIINHbI Ha npomex(yTquoﬁ aTTectTauumum

OcHoBaHMEM [OJsi onpederneHns OUEHKM Ha 3K3aMeHax CHYyXWUT YpOBEeHb OCBOEHWS 06yyaloMmucs
maTepuana u opM1poBaHUA KOMNETEHLMI, NPeayCMOTPEHHbIX NMPorpaMmon y4eBHOM AUCUMNIIHBI.

YcneBaemMocTb Ha 3a4eTe onpeaenseTcs OLeHKaMU: «3a4TEHO», «HE 3a4YTEHOY.

OUEeHKY «3a4TeHO» nornyvaeTt oGy4aloLnincs, OCBOMBLLNIA KOMMNETEHLUM AUCLUMNIIMHBI HA BCEX aTanax ux
dopmurpoBaHMs Ha 51-100 %, MnokasaBLUMIN BCECTOPOHHEE, cUCTemMaTuyeckoe W rnyGokoe 3HaHue y4deBHoro
maTepuana, ymeHue cBODOOAHO BbLINOMHATL 3adaHusA, NpedycMOTpeHHble paboyelt nporpaMmoii, YCBOWBLLMWIM
OCHOBHYIO 1 03HAKOMITEHHbIN C AOMONHUTENBHOW NUTEpPaTypol, peKkoMeHAoBaHHON NPOrpamMmmo.

OUuEeHKY «He 3a4TeHO» MNosy4yaeT 06y4aloLLMiics, OCBOMBLUMI KOMMNETEeHLUMN OUCLUMMINHBI HAa BCeX aTanax
nx hopMmpoBaHMA MeHee YeM Ha 51%, obHapyxuBLleMy NpoGernbl B 3HAaHUAX OCHOBHOMO y4eGHOro martepuana,
AoNyCTUBLLEMY NPUHLUMNMANbHBbIE OLIMOKM B BbINONHEHUW NPeayCMOTPEHHbIX paboyeit NporpamMmMon 3agaHui.

LLikana oueHMBaHNA pe3ynbTaToB

Tabnuua 10
MpoueHTHas WkKana OueHKa B cucteme:
(npw ee ncnonsb3oBaHun) «3a4TEHO - He 3a4TeHO»
0-50% He 3ayTeHo
51-100% 3ayTeHo

YcneBaemMoCTb Ha 3K3aMeHe M 3almTe KypCOBOro NMpoeKkTa Onpedensercs OueHKaMu: 5 «OTnu4Hoy; 4
«XOpOLLOY»; 3 «yA0BNETBOPUTENBHOY; 2 «HEYOOBNETBOPUTENBHOY.

OuEeHKY «OTIIMYHO» MostydaeT obyyatoLwmnnecs, OCBOMBLUWIA KOMMAETEHLMN ANCLUMNIIUHBI HA BCEX dTanax ux
¢dopmmpoBaHms Ha 85-100 %, nokasaBLUMA BCECTOPOHHEE, CUCTEMATU4Yeckoe U rnybokoe 3HaHue y4ebHoro
matepuana, ymeHve cBobOAHO BbIMOMHATH 3agaHws, NPedyCMOTpPeHHble paboyeri NpPorpaMMON, YCBOWBLLMWN
OCHOBHYIO M O3HAKOMIMNEHHbIN C AOMOMHUTENLHOW NUTepaTypour, pekomeHaoBaHHOW nporpammoin. Kak npasuno,
OLeHKa «OTMMYHO» BbICTaBnsieTcs Ooby4valoLMMCH, YCBOMBLUMM B3aUMOCBS3b OCHOBHbIX MOMOXEHUN yvyebGHon




ONCUMNNUHBI, HeobGxoammbix Ans npuobpeTaemMon npodeccuun, MNpOosiBUBLLMM TBOPYECKME CMNOCOBHOCTM B
NMOHMMAaHWK, U3NOXEHUU U UCNONBb30BaHUN y4ebHOro Matepuana.

OLIeHKY «XOpOLLO» 3acnyXvMBaeT 06yyaloLLNACA, OCBOUBLLUI KOMNETEHLUN ANCUUNINHBI HA BCEX aTanax
nx opmupoBaHusa Ha 71-84 %, obHapyXmBLUMA NOMHOE 3HaHWe yd4ebHOro marepuana, yCrneLwHo BbINOMHSAOLWMNA
npeaycMoOTpeHHble paboyern nporpamMon 3ajaHus, YCBOMBLUMA OCHOBHYIO NUTEpaTypy, PEKOMEHOOBAHHYH B
nporpamme. Kak npaBuno, oueHKa «XOpOLWOo» BbICTaBNAeTca oOby4valowmumMcs, MpPOAEMOHCTPMPOBABLUNM
cucTemMaTMyeckoe BrnafeHue maTtepuanoM OUCLMMNMAWHBI, CMOCOOHBIM K MX CaMOCTOATENbHOMY MOMOSHEHUIO U
OOHOBMEHNIO B Xxode AanbHewwen yyebHon paboTbl M MpodeccroHanbHOM [EeSATEeNbHOCTU, HO AOMNYCTUBLUMM
HeCyLLleCTBEHHbIE HETOYHOCTM B OTBETE.

OueHKy «yAOBNEeTBOPUTENbLHO» MNonyvyaeT o0y4aloLUics, OCBOUBLUMA KOMMNETEHUUN OUCLUNIWHBI Ha
BCex aTanax ux dopmmnpoBaHus Ha 51-70 %, oOHapyXMBLLUMIA 3HAHWE OCHOBHOIo y4yebHOro matepmana B 06bEMe,
HeobxoouMOoM Ang AanbHenwen y4edbl u npeacTodien pabotel No Nnpodeccun, CNpasnstoLLNNCS C BbINONTHEHNEM
3afjaHun, npegycMOTPeHHbIX paboyvelrt nNporpaMmMmon, 3HAKOMbIA C OCHOBHOW nuTepaTypon, peKoMeHOO0BaHHON
nporpammon. Kak npaBumno, oueHka «yOoOBNETBOPUTENbHO» BbICTaBNsAeTcda obyyatolmmcs, A0NyCTUBLUNM
MOrpeLlHOCT B OTBETE Ha 3K3aMeHe W Mpy BbINOMHEHMM 3K3aMEHaUMWOHHbIX 3adaHui, Ho obnagarowmm
Heob6XxoOMMbIMU 3HAHUSAMW AN YCTPaAHEHUs Nof, PYKOBOACTBOM npenofasartens AoMyLeHHbIX HE40YETOB.

OueHKa «HeyaoOBNEeTBOPUTENbLHO» BbICTaBnseTcss o00yyalllemycsi, OCBOMBLUEMY KOMMETEHL MM
OVCUMNIUHBI Ha BCEX 3dTanax ux PopMMpoBaHUA mMeHee yem Ha 51%, obHapyxusliemy npobenbl B 3HaAHUAX
OCHOBHOTrO y4ebHOro mMatepvana, SONYCTUBLUEMY MPUHUMMMANbHbIE OLWMOKW B BbIMNOMHEHUM NPEAYCMOTPEHHbIX
paboyel nporpaMmon 3agaHui.

LLikana oueHMBaHuA pe3ynbTaTtoB

Tabnuua 11
MNpoueHTHas wkKana OueHKa B cuctemMe «HeyOBIeTBOPUTENIbHO — YAOBNETBOPUTENbHO —
(npu ee ncnonb3oBaHum) XOPOLUO — OTIINYHO»
0-50% HeygosneTBopuTenbHO
51-70% Y[oBneTBopuTEenbLHO
71-84% Xopowlo
85-100% OT1nnyHo
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MpunoxeHue 2

YTBEPXOAKO
Oupektop domnnana ProOyY BO «CamlTY»

B . benebee Pecnybnuku bawkoptocTaH

« »

[JdononHeHna n N3MeHeHuns K pa6oqel7| nporpammMme AUMCUmMNIINHbI (MOAy.ﬂﬂ)

B1.B.03.02 «9neKkTpo3aHepreTu4yeckme CUCTEMbI U CETU»

J1.M. NhaxogoBa
20 .

no Hanpaenexuutio nogrotoBkn (cneuymansHoctn) 13.03.02 «3nekTpoaHepreTmka
HanpaBneHHOCTV (MPoduIo) NOArOTOBKN «DNEKTPOIHEpPreTU4ecKme CUCTEMbl U CETU»
Ha 20__/20__ y4yeOHbIN rog

B paGouyto NnporpaMmMy BHOCATCS criefyloLume 3MeHeHus:

Pa3paboTynk SONOMHEHUN U U3MEHEHWIA:

N SNEeKTPOTEXHUKa»

no

(BOMKHOCTb, CTENEHb, YYEHOe 3BaHME) (nognuchb) (®NO0)
[ononHeHnsa n n3mMeHeHus paccMoTpeHbl 1 0406peHbl Ha 3aceaHnmn Kadeapbl « » 20
npotokon Ne
3asefyoLmi kacdpeapon

(cTeneHb, 3BaHWe, NOANUCH) (®N0O)



MpunoxeHwne 3
AHHOTauuA paboyen nporpaMmmbl AUCLUNIIUHBI
B1.B.03.02 «9neKkTpo3aHepreTuyeckme CUCTEMbI U CETU»

Kop v HanpaBneHue NoAroToBKU

(cneunanbHOCTL) 13.03.02 dneKTpo3HepreTMkKa U 3NeKTPOTEXHUKA
HanpaBneHHocTb (Nnpocdmnb) AneKTpOo3HepreTu4ecKkme CUCTEMbI U CeTH
Keanudukauua 6akanaBp

®dopma oby4yeHus 3a04Has

Noa Hayana noaAroToBKU 2022

Bbinyckarowasn kacpeapa MHKXeHepHbIe TeXHONOorum
Kadeapa-paspaboTumk UHXXeHepHble TeXHONOornm

O61bem gMcunnnuHbl, 4. / 3.e. 396/11

dPopma KOHTpOnA (NpoMexyTo4vHas

aTTeCTaLIMH) 3a4eT, 9K3aMeH, KprOBOﬁ NPOEKT
Yac. | Nek. a6. MpakTnu.
CemecTp 3 e. 3aH., 3aH., 3aH., KCP CPC dPopma KoHTpons
e yac. yac. yac.
7 7212 2 0 2 2 62 3ayet
8 324/9 10 2 16 8 279 3K3aMeH, KypCOBOW NPOEKT
Wroro | 396/ 11 12 2 18 10 341 3aHerT, oksameH, Kypcoson
NpoeKT
YHMBepcanbHble KOMNeTeHLUM:
He NpefyCcMOTPeHbl y4eOHbIM NfIaHOM
O6uwenpodeccuoHanbHble KOMNEeTEHLUN:
He NpeAyCMOTPEHbI Y4€OHbIM NS1aHOM
MpodeccrmoHanbHbIE KOMNETEHLUU:
MK-1 Cnoco6BHOCTb K y4acTuio B MOAFOTOBKE TEXHUYECKMX 3ajaHNIA Ha NPOEKTUpoBaHNeE 06 LEKTOB
3NEKTPOSHEPreTUKM
na-1 nk-1 BbinonHsaeT pacyeT u aHanu3 AaHHbIX ANS NPOEKTUPOBaHNS U (PYHKLUMOHUPOBAHUSA, COCTaBNAET KOHKYPEHTHO-
CnocobHble BapnaHTbl TEXHUYECKUX peLLUeHN 06 bEKTOB 3NEKTPOIHEPTETUKN
MAa-3 MK-1 [ eMOHCTpUpYyeT NOHVMaHne B3avMOCBS3N 3a4a4 NPOEKTMPOBAHUS 1 9KChyaTauum
MK-2 CnocoBHOCTb K MHXEHEPHO-TEXHNYECKOMY COMPOBOXAEHUIO AEATENBHOCTU MO TEXHNYECKOMY 06CNyXMBaHUIO
1 peMoHTY 060pyaoBaHusl NOACTaHLUMNA
na-2 rk-2 BbINonHseT pacyeTbl 3MeKTPUHECKMX PEXUMOB 3NEKTPOOOOPYA0BaHNSA NOACTAHLUMNIA U NEKTPOSHEPTETUHECKNX
cuUcTeEM

CopepxaHve OUCUMNMHBI  OXBaTbiBaeT Kpyr BOMPOCOB, CBSA3aHHbIX C pacyeTamMyn  PexXUMOB
9MNeKTPO3IHEPreTUYECKUX CUCTEM, MOTEPb INEKTPUYECKOA MOLLHOCTU, 3HEPrnu, MPOMYCKHON CMOCOBHOCTU NIUHMK
anekTpornepegay, W3y4eHWemM KOHCTPYKUMW 3reKTpoobopyaoBaHWs MNOACTaHUMWA W FMHWM  3nekTponepeaad
CBEpPXBbICOKOrO HanpshkeHusi, aHanu3a paboTbl TpaHCcHOPMaTOpPOB U TEXHUKO-3KOHOMMWYECKMX PacyeToB npu
NPOEKTMPOBAHUN INIEKTPOIHEPTETUYECKMX CETEN U CUCTEM.

lMpenogaBaHve gucuunvHbLI NpegycMmaTtpuBaeT crnegylowme opMbl opraHmsauum yd4ebHoOro npouecca:
neKkuun, NpakTu4eckne 3aHsaTus, nabopaTopHble 3aHATUSA, camocToaTernbHas paboTta cTyaeHTa.

Mporpammon AMCUMNNUHBI NPeAYCMOTPEHbI Cneayowme BUAbl KOHTPOMS: TEKYLLMIA KOHTPOIb YCNeBaeMOoCTH
B popmMe OTBETOB Ha BOMPOCHI K nabopatopHbiM paboTam, NoAroToBkM pedhepaToB, BbIMOMHEHWUS 3agaHuin Mo
NPaKkTUYECKUM 3aHATUSIM U NMPOMEXYTOYHbIV KOHTPOIb B (POPME 3a4eTa, KypCOBOro NpOoeKkTa 1 3Kk3aMeHa.




