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1. I'Iepeqel-lb nnaHnpyembiX pe3ynbraTtoB 06yqe|-|m| no aucuuniuHe (MOAy.ﬂI'O), COOTHECEHHbIX C
nrnaHnpyemMbiMu pe3ynbrataMm oCBOEHUA 06pasoBaTeanoﬁ nporpamMm

YHMBepcaﬂbele KoOMneTeHUunmn

Tabnuua 1
HaumeHoBaHue
KaTeropuu Kopn HanmeHoBaHue Ko n HaumeHoBaHue nHaukaTtopa Pe3ynbTaTthbl
(rpynnbi) KOMMeTeHL MU KOMneTeHLUn LOCTUXKEHUs1 KOMNeTeHLUn obyuyeHus
KOMMNeTeHunn
He NpeaycMoOTpeHbl y4eOHbIM NJIaHOM
O6wenpodeccnoHanbHblie KOMNEeTeHUUn
Tabnuua 2
Koa HaunmeHoBaHue Koa n HaMmeHoOBaHMe HAKKaTopa AOCTUXKEHUA PesynbTaTthbl
KOMMNeTeHUUn KOMMNeTeHUumn KOMneTeHUun obyyeHus
He NpeayCcMOTpeHbl Y4eOHbIM NiaHOM
MpodeccnoHanbHbIe KOMMNETeHUUN
Tabnuua 3
Koa u HanmeHoBaHue
Kog HaumeHoBaHue
KOMMETEHLMN KOMNeTeHLMM MHAMKaTopa AOCTUXKEHUA Pe3ynbTaTthl 06y4eHus
KOMMeTeHLUn
MK-1 Cnoco6bHOCTb K y4acTuio B na-1 nNK-1 32TK-1.1

NoaroToBKe TEXHUYECKNX
3aJaHuin Ha
NpoeKkTupoBaHne 00HLEKTOB
3NEKTPOIHEPreTUKN

BbinonHseT pacyeT n aHanu3
AaHHbIX AN NPOEKTUPOBAHUS U
dPYHKLUMOHMPOBaHWMS,
COCTaBifeT KOHKYPEHTHO-
CNocobHbIe BapuaHThbI
TEXHUYECKUX peLLeHn 06 bEKTOB
3MNEeKTPO3HEPreTUKM

3HaTb: knaccugukaumo 33C,
TEeopeTUYECKNe OCHOBbI aHanun3a pexnmoB
3MNEKTPUYECKNX CeTEN, OCHOBHbIX
XapakTePUCTUK PEXKNUMOB INEKTPUYECKUX
ceTel 1 nx cBA3b C npoueccamu
yrnpaBneHusl pexvMmamu

Y1 NK-1.1

YMeTb: aHanManpoBaTb TEXHONOMMYeCKme
npouecchl B 39C B COOTBETCTBUN C NX
Ha3Ha4YeHUeM, UCTIONHEHNEM, CXeMaMu
COeAVHEHWs1, COCTaBOM 060pyA0BaHMS,
CBOWICTBaMM U XxapakTepucTukamm
3MEeMEHTOB, UCMOMb30BaTh TEXHUKO-
3KOHOMUYECKME MEeTOAbl U anropuTMbl UX
NPOEKTUPOBaHWS

na-3 nk-1

[eMoHCTpupyeT noHumaHue
B3aMMOCBS3W 3aa4
NPOEKTUPOBaHUS U
3KcnnyaTaumm

B4 MNK-1.3

BrnageTb: cnocoGHOCTLIO NMPUHSATUS
WHXEHEPHBIX PELUEHWNIA: B HOPMasibHbIX 1
aBapUNHbIX PEXUMaXxX U CUTYaUMsIX B
3MNEKTPUYECKMX CETSIX; MPU NPUMEHEHNU
crnoco60oB 1 YCTPOWCTB AS1S ONTMMU3auum
PEXMMOB; 3aLMTbl OT aHOMarlbHbIX
PEXMMOB, UX rloKanM3aummn 1 IMKB1aaLuu,
npv Hanagke u npoBepke
3MNEKTPO3HEPreTUYECKOTO U
3MeKTpoTEXHUYeckoro obopyaoBaHus

MK-2

CnocobHOCTb K
NHXEeHEPHO-TEXHNYECKOMY
COMPOBOXAEHUIO
[eATenbHOCTN Mo
TEXHUYECKOMY
06CNYXMBaHMIO N PEMOHTY
o6opyaoBaHua noacTaHumm
3MNEKTPUYECKUX CeTel

nao-2 nK-2

BbinonHsaeT pacyeTsl
3ANEKTPUYECKNX PEXMMOB
anekTpoobopyaoBaHus
noAcTaHUUA n
3MEeKTPO3HEPreTU4ECKNX CUCTEM

37 MNK-2.2

3HaTb: 3aKOHOMEPHOCTU (PUSNYECKMX
NpOoLLEeCCOB NPOWU3BOACTBA U Nepeaayn
3MEKTPO3HEPIN B NEKTPOIHEPrETUYECKMX
cuctemax

B5 MNK-2.3

BnapeTb: MeTogamu pacyeta npefenbHbIX
3NEeKTPUYECKNX PEXMMOB
3NEeKTPO3HEPreTMYECKUX CUCTEM

2. MecTo avcuunnuHbl (Moayns) B CTPyKType o6pa3oBaTenibHOW NporpamMmmbl

Mecto avcumMnnuHbl B CTPyKType obpasoBaTenbHOW MporpaMMbl: 4acTb, popmupyemasi y4yacTHUKamu
obpasoBaTesnbHbIX OTHOLLEHWUNA.

Tabnuua 4
Koa MpepwecTByoWMe MapannenbHoO ocBanBaemble n
ocneayoume AUCLUUNIUHBI
KOMMNeTeHLUUn AUCLMNIUHDI AUCLUMUNUHDI
MK-1 OneKTpuyeckue CTaHuumn 1 NoaCTaHUnK;

PenenHas 3awmta n aBTomaTtunsaums
3NEKTPO3HEPreTUYECKUX CUCTEM;
TexHVKa BbICOKMX HaNPshKeHUN




MK-2

CXxeMoTexHuKa;
TexHonoruun
ANEeKTPOMOHTaXa

OneKTpoMarHuTHble NepexonHble
NPOLEeCChl B 3NEKTPUYECKUX CUCTEMAX;
HapexXHOCTb 3neKTpUYECKUX CUCTEM;
MpaKTUKO-OPUEHTUPOBAHHBI MPOEKT;
ABTOMaTU3NPOBAHHbLIE CUCTEMBI
ynpasneHus anekTpootopyaoBaHem
NOACTaHUMK

OnekTpomexaHuyeckme nepexonHsle
NPOLECChI B 3MEKTPUYECKMX
cuctemax;

SkcnnyaTtauusi aNeKTPUYeCckux ceTew;
OkcnnyaTauuoHHbIE PEXUMbI B
ANEKTPUYECKUX cucTemax ;
MpoekTupoBaHne 06bEKTOB

ANEeKTPUYECKUX CUCTEM;
rlpOVI3BO,CI,CTBeHHaF| npaKkTukKa:
npeganniioMHasa npakTuka

3. O6bem AuCLMNINHBI B 3a4€THbIX eAMHULAX C YKa3aHMeM Konn4yecTBa akaaeMmyeckmx 4acos,
BblAeneHHbIX Ha KOHTaKTHYI paboTy oby4arowmxca ¢ npenogasartenem (No Bugam y4eOHbIX 3aHATUM) M Ha
camMmocToATenbHYI0 paboTy oby4aroLwmxcs

Tabnuua 5
Bup yuyebHon paboThl Bcero yacos Cem; My CemecTtp 6
Ay,qVITOpHai.I KOHTaKTHasi paboTa (Bcero), 176 32 144
B TOM Yncne:
NeKunoHHble 3aHaTus (J13) 64 16 48
nabopatopHble pabotsl (JIP) 16 0 16
npakTnyeckme 3aHsatusa (M3) 96 16 80
BHeayauTopHasi KOHTaKTHasa pa6orta, KCP 11 2 9
CamocTtosiTenbHas paboTa (Bcero),
B TOM Yucne: 173 38 135
nogrotoska k 13 27 - 27
nogrotoska K JIP 38 38 -
BbINOJIHEHME KYPCOBOIro NpoeKTa 27 - 27
COCTaBleHne 1 N3yyYeHne KoHcnekTa 27 - 27
Hanucaxue pedepaTta 27 - 27
NOAroTOBKA K 324€TYy U 9K3aMeHy 27 - 27
®DopMbl TEKYLLEro KOHTPOnS
ycneBaemocTu
DOPMbI NPOMEXYTOUHOM aTTECTaLMN 3a4eT, 3K3aMeH, KypcoBoM sauer 3K3aMeH, KypcoBou
NPOeKT NPOeKT
KoHTponb 36 0 36
UTOrO: yac. 396 72 324
UTOrO: 3.e. 1 2 9

4, Co.qep)KaHMe AUCUUNIINHDbI, CTPYKTYpUpoBaHHOe No TeMmam (pas,qenaM), C YKa3aHuemM oTBegeHHOro Ha
HUX Konn4yecTtBa akageMun4yeckux 4yacos n BuaoB yqe6|-|b|x 3aHATUI

Tabnuua 6

Buabl y4e6GHOM Harpy3k1 U UX TPyAOEMKOCTb, Yacbl

Ne
pasgena

HaumeHoBaHue paspena

AUCLUNIUHBI Bcero

YyacoB

ne ns CPC kcp | Kowr
ponb

n3

CoBpeMeHHble NpeacTaBneHust oo
3MNEKTPO3HEPreTUHECKMX CUcTEMaXx n
ceTax. Pexvmebl
3MNEKTPO3HEPreTUHECKNX CUCTEM.
KoHcTpyKumn 1 aHanus paboTbl
TpaHcOpMaToOpOB.

16 16 2 6

KauecTBo anekTpoaHeprum u
perynupoBaHue HanpsikeHus. Motepu
3MEKTPUYECKON MOLLIHOCTU, SHEPTUN 1
MEPONPUATUSA MO UX CHUKEHMIO.

16 2 6

Bo3aywHble 1 kabenbHble NUHUK
anekTponepeaayn.

10 - 16 2 6

OCHOBbI TEXHWKO-9KOHOMUYECKOTro
aHanusa npoeKkTMpoBaHus
3NEKTPOIHEPreTU4EeCKnx ceTem u
CUCTEM.

12 - - 2 6

KoHCTpyKUMA NUMHWUIA anekTponepeaad

CBH 12 -

16 1 6

MaTtemaTnyeckne mogenu NUHUN

CBH 12 -

16 1 6

Pexumbl paboTbl n nponyckHas

cnocobHocTb nuHumn CBH 12 ]

16 1 -

Wtoro: 64 16 96 173 11 36 396




4.1. CopepKaHue NeKLNOHHbIX 3aHATUN

Tabnuua 7

Ne HaumeHoBaHNe CopepxaHue nekuum - Kon-

na3 pasnena Tema nekuyum (nepeyeHb OUAaKTUYECKUX eOUHUL: BO
paccmaTtpuBaeMbIX NoATEM, BOMPOCOB) yacoB
CemecTp 5

1 KauvecTtBo KayecTtBo [MokasaTenu kayecTBa aneKTPOIHEPTUN. 6
SMNEKTPOIHEPTUN U 3NEeKTPO3HEPruK, HecummeTpus, HeCMHyconaansHOCTb U MEPONPUATUS NO
perynvposaHue perynmposaHue NX OrpaHNYEHUIO B SNEKTPUYECKUX CETAX.

HanpskeHus. MoTtepun HanpshkeHWs 1 ero cBa3b
3MNEeKTPUYECKOn C ycnosusmmn paboTsl 1
MOLLHOCTU, SHEPTUM U pexumamm
MeponpuaATUS Mo KX ANEKTPUYECKNX CETEN.
CHWXEHMIO.

2 | BosgyLHble n Pexumbl paboTbl OnekTpuyeckme cetn HanpskeHnem go 1000 B. 10
KabenbHble NHUN HenTpanewn OnekTpuyeckme cetn HanpsxeHnem cabiwe 1000 B.
anekTponepegayu. ANEKTPUYECKNX CETEN.

UTtoro 3a cemecTp: 16
CemecTp 6

1 | OCHOBbI TEXHWKO- OCHOBbI TEXHMKO- $dopmMmurpoBaHMe NHBECTULIMOHHOW NOMUTUKK, NPSIMble 12
SKOHOMUYECKOro 9KOHOMMWYECKOro aHanm3a | UHBECTMLMM U NX OLEHKa.
aHanusa NPOEKTUPOBaHNSA
NPOEKTUPOBaHNSA 3NEeKTPO3HEPreTUHECKNX
SMNEKTPOIHEPreTUYECKNX | CETEWN U CUCTEM.
ceTen n cucTem.

2 | KoHcTpykums nuHun KoHcTpyKkTUBHOE O6nacTn npumeHeHns anekTponepedady CBH B 12
anekTponepeaay CBH ncnonHexue nuHni CBH COBPEMEHHbIX 3IEKTPOSHEPreTU4EeCKNX cucTemax.

OcobeHHocTn nnHun CBH 1 ocHoBHLIE TpeboBaHUS K
HuM. OgHouenHble u aAByxuenHble nuHun CBH. BnoyHas
N CBA3aHHAs CXEMbl COOPYXXEHNSI ABYXLIEHbBIX JTMHWN
CBH. KoHcTpykTMBHBIE 0cobeHHOCTU nnHuin CBH.

3 | MaTtemaTnyeckue OcHoBHble YpaBHEHUSA OSIMHHOW NIMHUK. YpaBHEHUE 12

mogenv nuuun CBH XapaKTepuCTUKn naeanu3vpoBaHHOW NMUHMK. HaTypanbHas MOLHOCTb
HEKOMMEHCMPOBaHHOM nuHun. PacnpegeneHve HanpsXeHns, Toka un
NVHUW NEPEMEHHOrO TOKa | peakTMBHOW MOLLHOCTW BAOMb NPOTSAXEHHON NHUN
CBH.

4 | Pexvmbl paboTbl 1 Pexum oQHOCTOPOHHErO XapaKTepuctuka pexxmma ogHOCTOPOHHETO BKITHOUYEHNS 12
nponyckHas BKIIFOYEHUSA NPOTSKEHHON | NMUHUK. PeXuM OQHOCTOPOHHETO BKIMOYEHUSt NnHNK 6e3
CnocobHOCTb NNHUN nvHun CBH KOMMEHCUPYIOLLIMX YCTPOUCTB. PeXrMbl OAHOCTOPOHHETO
CBH BKIOYEHMS NIMHUW C LUYHTUPYHOLLIMM PEAKTOPOM.

Wrtoro 3a cemecTtp: | 48
WUtoro: | 64
4.2. CopepxaHne nabopaTopHbIX 3aHATUN
Tabnuua 8
Ne HanmeHoBaHue HanmeHoBaHue Conepxanme naboparopHoi paGoTb' Kon-
- (nepeyeHb OnaaKTUYECKNX eanHnL; BO
npP pasgena naboparopHoi paboTbl
paccmaTpuBaeMbix MOATEM, BONPOCOB) yacoB
CemecTp 6

1 | CoBpeMeHHble JlabopatopHas pabota Ne1. | BoamoxHocTtu MK RastrWin, cTpykTypa nporpammbl, 16
npencrasneHus oo CospaHuie cxembl nocnefoBaTenbHOCTb BBOAA UCXOAHbBIX AaHHbIX, Lenb
3NEKTPOIHEPTrETUYECKUX | SNEKTPUYECKON CETU B KOHTPONSA UCXOOHON MHdopMaLmK.
cMcTeMax u ceTsax. NpPOrpaMMHOM KOMIIEKCE
Pexumbl Rastrwin.
9MNEeKTPOIHEPTEeTUYECKMX
cuctem. KoHCTpyKummn
aHanus paboTbl
TpaHcopMaToOpoB

WUtoro 3a cemecTtp: | 16
Wtoro: | 16
4.3. CopepxKaHue NpakTUYeCKUX 3aHATUN
Tabnuua 9
CopepkaHue NPaKkTUYECKOro 3aHATUSA Kon-
Ne HaumeHoBaHue Tema npakTuyeckoro .
n3 paagena 3AHSITHS (nepeyeHb ONMAAKTUYECKUX eOUHUL: BO
paccmaTpuBaeMbIix NOATEM, BONPOCOB) yacoB
Cemectp 5

1 CoBpeMeHHbIe PacueT napameTpoB MapameTpbl ABYXOOMOTO4YHbIX TPAHCHOPMATOPOB. 16
npencraenexusi 06 TpaHcdopMaTopoB OnpepeneHne akTMBHOMO, PEaKTUBHOIO COMPOTUBMNEHUN
3NEKTPOIHEPTETUYECKNX N aKTMBHOIO, PEaKTMBHOIO NPOBOAUMOCTEW




CUCTEMAX 1 CeTsaX. OBYX06MOTOYHOroO TpaHcopmaTopa.
Pexumbl MapameTpbl TPEXOOMOTOYHBIX TPaHCHOPMaTOPOB.
3MNEKTPOIHEPreTUYECKNX Cxema 3amelleHusi, onpeaerneHme HoOMUHarnbLHOM
cucteM. KoHCTpyKLmmM n MOLLLHOCTM, COOTHOLLEHNE MEXAY MOLLHOCTSIMM
aHanua paboTbl oTAenNbHbIX 06MOTOK.
TpaHcopMaTopoB.
WUtoro 3a cemectp: [ 16
CemecTp 6

1 | KayectBo PacueT nagenus, notepu [MocTpoeHne antopbl OTKNOHEHWUIN HAaNPS>KEHUIA. 16
3NEeKTPO3HEPrnn 1 HanpsKeHWst 1 NoTepb OnpegeneHve NoTepb HaNPs>KEHWUS B BO3AYLLUHOW NUHWMK,
perynmposaHue 3MNEeKTPO3HEPTUN. TpaHcdopmMaTope, LUMHOMPOBOAE U OTKIOHEHNS
HanpskeHus. MNoTepu HanpsKeHus B 3agaHHbIX TOUKax CeTu.
3NeKTPU4ECcKon PacuyeT nageHusa n notepu HaNpsKeHUs NUHUK NO
MOLLHOCTM, 3HEPTUM 1 OaHHbIM Havana.

MEpONPUATMS MO KX OnpepeneHve NpooNbHOM U MONEPEYHON
CHWXEHMUIO. COCTaBNALNX NaAEHNsT HANPSPKEHUS NO AaHHbIM
Havana.

2 | BosgyLwwHble n PacueT napameTpos CxeMa 3amelleHns NMHUKN anekTponepeaadm u ee 16
KabenbHble NUHUK NWHUI aneKkTpornepeaayn. | napameTpbl.
anekTponepeaayu. CxeMma 3amelleHns NMHUKM anekTponepeaaydu,

onpeeneHne NpoaosbHbIX U NOMepeYHbIX NapameTpoB
3aneMeHTOoB [1-CxeMbl 3aMeLLEHUS.

3 | KoHcTpykumsa nuHuia PacuyeT KOHCTPYKTUBHbIX KOHCTpYKUMM TUMNOBBIX aHKEPHBIX U MPOMEXKYTOUHbIX OrMop. 16
anektponepeaay CBH ocobeHHocTen 13N CBH PacueT napameTpoB pacluenneHus gasbl. PacyeT u

n3y4yeHne pacrnpeneneHns HanpsXXeHHOCTU
3MeKTPOMarHMTHOro nons Bokpyr nposodos. OueHka
YPOBHS HAMPSPKEHHOCTU, BbI3bIBAKOLLETO paguonoMexu.
[MoroHHbIE U BONHOBbIE MApaMeTpbl NIMHUW.

4 | MaTtematuyeckue OnpegeneHune MapameTpbl [1-06pa3Ho cxembl 3aMeLLeHns U 16

mogenu nuHnii CBH napameTpoB [1-obpa3Hom MOCTOSIHHBIX YETbIPEXMOMNOCHUKA ANs NUHUA C
CXeMbl 3aMeLLEeHns 1 pacLennéHHbiMu npoBogamu. MocTosHHbIE
NOCTOSAHHBIX 9KBMBANEHTHOrO YeTbIPEXMONIOCHMKA, 3aMeLLaloLLEero
YeTbIPEXMONIOCHMKA Anst anekTponepegayy. Y4eT B pacyeTax yCTaHOBOK
J1orn CBH NPOAONBHOW EMKOCTHOW KOMMNEHCALMK, LUYHTUPYHOLLIMX
peakTopoB. BonHoBbIE NapaMeTpbl IMHUN.

5 | Pexumbl paboTbl 1 PacuyeT napameTtpoB BekTopHble AnarpaMMbl HAMPSHKEHWUN U TOKOB Ans 16
nponyckHasi naeanvavpoBaHHON pasnu4HbIX peXUMOB anekTponepenayn. Onpegenexve
CMOCOBHOCTb NMUHMK anekTponepegaym CBH MaKCMMasibHON NPOMYCKHOM CMOCOBHOCTM
CBH anekTponepeaaun. PacnpeneneHus HanpspkeHust, Toka u

PEeaKTUBHOW MOLLHOCTY BAOMNb MAEaNM3MPOBaHHON NMHUA
B pexvMe HambonbLuer MPOMNyCKHOW CMOCOBHOCTM 1
peXnMEe MUHMMArbHON Harpysku.

Utoro 3a cemecTtp: | 80

WUtoro: | 96
4.4. CogepxaHue CaMOCTOATENbHON paboThbl
Tabnuua 10
. CoaepxxaHue caMmoCTOATeNIbHOW paboTbl Kon-
Ne HanmeHoBaHue Bua camocTosiTtensHomn .
(nepeyeHb OnAaKTUYECKNX eOUHUL: BO
n/n pasgena paboTbl
paccmaTtpuBaeMbIX NOATEM, BOMPOCOB) YacoB
Cemectp 5

1. CoBpeMeHHble nogrotoBka k J1P MapameTpbl 4BYyXOOMOTOYHBIX TPAaHCOPMaTOpOB.
npencraenexusi oo OnpegeneHne akTUBHOIO, PEaKTUBHOIO COMPOTUBMEHUN
3NEeKTPOIHEPreTUYECKNX N aKTUBHOrO, PEaKTMBHOIO NPOBOAUMOCTEN
cucTemax u ceTsx. OBYX0OMOTO4YHOro TpaHcopmaTopa.

Pexumbl MapameTpbl TPEXOOMOTOYHBIX TPAHCHOPMATOPOB.
3NEeKTPOIHEPreTUYECKNX
cucteM. KoHCTpyKLumm n
aHanua paboThbl
TpaHcopMaToOpOB.
Wrtoro 3a cemecTtp: | 38
CemecTp 6
2. KauecTtBo PacueT ycTaHOBUBLLErOCS pexunma, NPUYnHbI

3NEeKTPO3HEPTUN 1 aBapUMHOro OKOHYaHUs pacyeTa NMbo pacxoxaeHus
perynupoBaHue pexuma.
HanpskeHus. [NoTepun MocnepoBaTenbHOCTb OTKMOYeHUs JIOM, NpnymnHbI
3NeKTPUYECKON nogrotoska k M3 pasnuunsl ypoBHS HAMPSHXXEHWS B Ha4arne un B KOHLEe
MOLLIHOCTM, SHEPTUM U NHUN.
MEepOonpUATHS MO UX OcobeHHocTn nuHun CBH 1 ocHoBHbIE TpeboBaHMS K
CHWKEHWIO. Hum. OgHouenHble 1 AByxuenHble nuHun CBH. BnoyHas
BosgyLuHble M CBA3a@HHAsi CXEMbl COOPYXKEHMS ABYXUEHbIX JIMHWUI




KabenbHble NIMHUK
neKkTponepegayu.

KoHcTpyKumMsa NuHUM
anektponepegady CBH

MaTtemaTunyeckme
moaenu nuHnn CBH

Pexumbl paboTbl n
nponyckHas
CNocobHOCTb NMNHUK
CBH

CoBpeMeHHble
npegcraenexHuns o6
3MEeKTPO3HEPreTUHECKNX
cucTemax u ceTsx.
Pexumebl
3MEeKTPO3HEPreTUHECKNX
cuctem. KOHCTpyKumm n
aHanus paboThbl

CBH. KoHcTpyKTMBHBIE 0COBEHHOCTU NHMI CBH.
KoHcTpyKkums chasbl BO3AYLIHbIX NHMM CBH.
KOHCTPYKLMMN TUMOBBIX @aHKEPHBIX Y MPOMEXYTOYHbIX
onop. PacyeT napameTpoB pacLienneHnst gasbl.
PacnpeneneHuns Hanps>keHHOCTM 3NEeKTPOMarHMTHOro
nons BOKpyr npoBoaoB. KopoHa Ha npoBoAax NMHUK
anekTponepeaayn. KoHCTpyKumns dasbl BO3OYLLHbIX
nunHum CBH. YaenbHble NOroHHble napaMeTpbl NMHNIA
CBH c pacwenneHHbIMy npoBogamMu. YpoBHU
HanpsKeHHOCTW, BbI3blBaOLLME PaaNONOMEXM.
YaenbHble NOroHHble napameTpbl MHnA CBH.
MapameTpbl M-06pa3Hon cxembl 3amMeLLeHns n
NOCTOSIHHbIX YETbIPEXMOMOCHMKA ANs NIUHUIA C
pacLlennéHHbIMM NpoBoAaMMU, C YCTaHOBNEHHbIMU
LWYHTUPYIOWMMM peakTopamu. [NepecyéT napameTpoBs
anekTponepenay k 6a3aMcHbIM yCroBusiM. YUeT B Cxemax
3aMeLLeHns 1 B pacyeTax yCTaHOBOK NPOAONbHOM
€MKOCTHOM KOMMNEHcaUum.

CoBpeMeHHble
npencrasnexusi oo
3NEKTPO3HEPreTUHECKNX
CcUCTEMAX 1 CeTAX.
Pexumbl
3NEeKTPO3HEPreTUYECKNX
cuctem. KoHCTpyKumm n
aHanus paboThbl
TpaHCOpMaTopoB.

KauyecTtBO
3NEKTPOSHEPIUM U
perynupoBaHue
HanpskeHus. MoTepun
3NEeKTPU4ECKomn
MOLLIHOCTM, SHEPTUM U
MeponpuATHSA No nxX
CHUXXEHWNIO.

BosagywHble u
kabenbHble NMHUK
anekTponepegayn.

OCHOBbI TEXHUKO-
3KOHOMWYECKOro
aHanmsa
NpPOoeKTUpPOoBaHMUS
3NEKTPO3HEPreTUYEeCcKnx
ceTen 1 CUCTEeM.

KoHCTpyKUMSA NUHWIA
anektponepegad CBH

MaTemaTtudeckne
moaenu nuHnn CBH

Pexumbl paboTbl n
nponyckHas
cnocobHOCTb NNHUK
CBH

BbINOJIHEHNE KypCOBOIro
npoekTa

Kakue TpeboBaHusa npeabasnsaoTca B paboTe K
NMOCTPOEHMNIO CXEM 3FIEKTPUYECKON CeTN?

[anTte onpegeneHne yncna 4acoB UCMOMNb30BaHUS
MakcuMmyma

Kakvie 3HauyeHus HanpsKeHWs NPUHATBI B UCTOYHMUKAX
NUTaHNA B PaCYETHbIX pexumax?

Kakum obpasom BbIGpaH KoadpruneHT yannuHeHma?
Kakum obpasom ocyulectngaetcsa pacyet NPAM?
Kak n rage npumeHseTca npaBnno MOMEHTOB?

Kakvnm obpasom ocyLiecTBnAeTcst BbIOOp HOMUHATBHbIX
HanpsXXeHW He3aBNCUMBbIX y4aCTKOB CeTN?

Kakvnm obpasom ocyLiectsnsieTcs BbIGOp Mapok
nposogos J19M1

Kakum obpasom ocyLiecTBnseTcsa BbIGop Mapok u
HOMWHanbHbIX MOLLHOCTEN TpaHCopMaToOpOoB Ha
NoACTaHUMsAX

Kakum obpasom ocyLecTBnaeTcsa BbiGop CxemM
COeAVHEHNS Ha CTOPOHE BbICOKOIO HamnpsiXeHns
nogcTaHuumn

B yem 3akntovaeTcs MeTod 9KOHOMUYECKOM MIIOTHOCTH
TOKa?

v ap.

CoBpeMeHHbIe
npegcraenexus ob
3NEeKTPOSHEPreTUHECKNX
cUCTEMAX U CeTsaX.
Pexumbl
3MNEeKTPOSHEPrETUYECKNX
cuctem. KoHCTpyKumm n
aHanus paboTbl
TpaHcopmMaTopoB.

KauecTtBO
ANEKTPOIHEPTUN U
perynuposaHue
HanpskeHus. NoTepun
ANeKTpPU4EeCcKomn
MOLLIHOCTM, SHEPTUM U
MEepOoNpUATHS MO UX
CHUXXEHWNIO.

BosaywHble n
kabenbHble NNMHUK
anekTponepeaayn.

COoCTaBJlieHne n n3y4vyeHune
KOHCMeKTa

Knaccudgukauus pexxmmMoB 3NEeKTPUYECKUX CETEN U
ycnosus nx paboTol.

MeTopn KOHTYpHbIX ypaBHeHMn. MeToq y3noBbIxX
ypaBHEHWI.

PacuyeTHble ycrnoBust 1 MexaHu4yeckune Harpysku,
BO3HMKaIOLLME NPU 3KCNNyaTaumny BO34YLUIHbIX IMHWNA
anekTponepeaayu.

HapeXHoCTb, MOHATNE PUCKOB 1 MX MPUMEHEHVE B
NPOEKTUpPOBaHuMM anekTpocHabxeHns. KomnnekcHas
OLleHKa 3aTpaT Ha peanu3aumio NPOEKTOB ANEKTPUYHECKNX
cucTeMm 1 ceTen.

TexHUKOo-aKOHOMUYECKNe NPeanoCbINnkA pa3BUTUS
3MEeKTPO3HEPreT!KM NOCTOSAHHOTO Toka. CxeMmbl
aneKTponepeaay 1 BCTaBOK NOCTOSIHHOIO TOKa.
KoHCTpyKTVBHBLIE OCOBEHHOCTM anekTponepeaay
NMOCTOSIHHOTO TOKa.

MaTemaTtuuyeckme mogenu nuHum. MeTtoabl yyeta
pacnpefeneHHOCTV NapameTpoB B CXeMax 3aMeLLeHunst
nHWUU. MeToa NPSMOro BblYMCNIEHUS MAPaMeTPOB CXEM




OCHOBBI TEXHUKO-
3KOHOMUYECKOTro
aHanusa
NpoeKTUpoBaHUS
3NEeKTPOSHEPTETUHECKNX
ceTen 1 CUCTEM.

KoHCTpyKuns nnHui
anektponepenady CBH

MaTtemaTtuyeckue
mogenu nuHuin CBH

Pexumbl paboTbl 1
npomnyckHas
CNocoBHOCTb NMUHUK
CBH

3aMelLeHns. MeTog nonpaBoOYHbIX KO3 PULINEHTOB.
MeTopg NopeBa. Y4eT afieMeHTOB anekTponepenayu ¢
cocpefoToYeHHbIMM NapaMmeTpaMm. YYeT 3NeMEHTOB,
BKMOYaeMbIX B NMHUIO nocnegoBaTensHO n/vnum
napannenbHo. YYeT aneMeHTOB ¢ KOMOUHMPOBAHHbBIM
BKMOYEHMEM B NNHMIO.

lMoHATME NponyCKHOWM CNOCOBHOCTY BO3AYLLUHbIX NIUHUIA
CBH. Bo3mOXHble MyTU MNOBbILLIEHUS NPOMYCKHOW
CMocoBHOCTY NMUHWI aneKTponepeaayn: noBblilLeHe
HOMMHAarbHOrO HanpsXKeHNs!, U3MEHEHWE BOJTHOBbIX
CBOWCTB NHUK. Vcnonb3oBaHue ynpasnsemomn
nonepeYHon komneHcauuu. lNMpumeHeHve ynpasnseMon
NpoAonbHOM EMKOCTHOM KOMMEHcaLuu.

CoBpeMeHHble
npencraBnexHusi oo
3NEeKTPOSHEPTETUHECKNX
cuUcTEMax U ceTsx.
Pexumbl
3NEeKTPOSHEPTETUHECKNX
cucteM. KoHCTpyKUumm n
aHanus paboTbl
TpaHcOopMaTopOB.

KauectBo
ANEeKTPO3HEPrUn 1
perynmpoBaHue
HanpsbkeHus. MoTtepu
ANEKTPUYECKOMN
MOLLHOCTM, 3HEPTUM 1
MEepONpUATMS MO MX
CHWXEHMUIO.

BosgyLiHble n
kabenbHble NUHUK
anekTponepeaayu.

OCHOBbI TEXHUKO-
3KOHOMUWYECKOTro
aHanusa
NPOEKTUPOBaHUS
3NEKTPOSHEPrETUYECKNX
ceTen 1 CUCTeM.

KoHCTpyKumMsa NuHUn
anektponepegady CBH

MaTtemaTtuyeckue
mogenu nuHuin CBH

Pexumbl paboTbl 1
npornyckHas
CNOCOBHOCTb NMUHUK
CBH

HanucaHue pedepaTa

Tembl:

BanaHc akTMBHOM MOLLHOCTU U €ro CBA3b C YaCTOTOW.
ABTOMaTM4eckas YacToTHasi pasrpy3ka. banaHc
peakTUBHOWN MOLLIHOCTU 1 €ro CBSI3b C HanpshXeHUeM.
MpurynHbl HapyweHusa 6anaHca. Perynupytowmn adhdpekt
Harpysku.

Buapbl onop, matepuan n3rotoBneHnsi, MEXaHNM4ecku
Harpysku, Cpok Cry0bl, CTOUMOCTb.

CoBpeMeHHble
npencraenexusi ob
3NEeKTPOSHEPrETUYECKNX
cucTemax u ceTsix.
Pexumbl
3MNEKTPO3HEPreTUHECKNX
cuctem. KoHCTpyKumm n
aHanus paboTbl
TpaHCcOpMaTOpOB.

KauecTtBo
3NEKTPOSHEPIUM U
perynuposaHve
HanpsxeHus. MNoTepu
ANeKTpPU4EeCcKomn
MOLLHOCTM, SHEPIUM U
MeponpuATUSa No nx
CHUDKEHWIO.

BosayLuHble u
kabenbHble NNMHUK
anekTponepeaayn.

OCHOBbI TEXHMKO-
9KOHOMUYECKOro
aHannsa
NPOEKTUPOBAHUA

noAroToBKa K 3a4eTy 1
9K3aMeHy

CoBpeMeHHble npeacTaBneHns 06
3NEKTPOIHEPreTUYeCKNX cucTemMax n ceTax.
HasHauyeHne. OcHOBHbIE onpeaeneHus, knaccudukaums
N KOHUrypaums aneKkTpudeckux ceten n cucteM. Bugpl
KOHCTPYKLUUW CYLLECTBYIOLLNX U UHHOBALMOHHbIX JIOMT.
Knaccugukauus pexxmumMoB 3NeKTPUYECKUX CETEN U
ycnosus nx paboTol.

CocTaBrneHne pacyeTHbIX CXeM 3aMeLLEeHNs]
ANEKTPUYECKUX CETEN N NX SNEMEHTOB. YpaBHEHUS
YCTaHOBMBLLErocs pexvma ogHOMPOBOAHBIX U
MHOrOMPOBOAHbLIX NIUHWIA 3MeKTponepeaayun B
rmnepbonuyeckon oopMe 1 Ha OCHOBE MOAENU B BUAE
YeTbIPEXMNOMOCHMKA.

BekTopHble guarpaMmbl IMHUIA SneKTponepeaayun npu
PasfiMyHbIX COMETaHUAX akTUBHOM U peakTUBHOM
nepegasaemMon MOLLHOCTU. EMKOCTHOM adhpekT B
JIMHUAX BBICOKOTO HaMpPsKEHWS.

PacuyeT pexvma nuHum anekTponepenayvm npu 3agaHHbIX
MOLLHOCTSIX Harpy30K U HanpsbkeHnn B Havane n B KoHLe
NnHUK. Pac4deT pexrma nMHum anekTponepenayu ¢
paBHOMEpHO pacnpegeneHHon Harpy3kon. Metopq
cucTemMaTuaMpoBaHHoro nogbopa (Metoq obpaTHoOM
WHTEpnonsauun).

PacuyeT pexxvima nuHum anekTponepenaym ¢ paBHOMEPHO




3MEKTPO3HEPreTUYEeCKUX pacnpefeneHHol Harpyskoii. PacyeT pexuma ceTu ¢

ceTel U cucTem. pa3sHbIMU HOMUHAIBHBIMY HANPSPKEHNAMU.

KoHCTpyKUMSt MUHWIA CoBpeMeHHble npeacTaBneHunst 06

anekTponepenay CBH 3MEeKTPOIHEPTETUHECKMX CUCTEMAX U CETSIX.
MaTtemaTunyeckme HasHaueHne. OcHOBHbIE onpeaeneHus, knaccudukaums
mogenu nuHuii CBH N KOHUrypaums aneKkTpudeckux ceten n cuctemM. Bugpl

KOHCTPYKLUK CyLLECTBYIOLLNX YN MHHOBALMOHHBIX JIO.
Knaccudukaumsa pexmmoB aNeKTPUYECKMX ceTen n
ycnoBus nx paboTbl.

Pexumbl paboTbl 1 CocTaBneHne pacyeTHbIX CXEM 3aMeLLeHnst
nponyckHas 3MNEeKTPUYECKUX CeTEN N UX SNEeMEHTOB. YpaBHEHUS
CNocobHOCTb NMNHUK YCTaHOBWMBLLETOCA pexuma ogHONPOBOAHbIX U
CBH MHOroONpPOBOAHBIX NINHUIA ANeKTponepesaym B

rmnepbonuyeckon opme 1 Ha OCHOBE MOAENN B BUAE
YeTbIPEXMNOMIOCHMKA.
U op.

Utoro 3a cemecTtp: | 135

Wtoro: | 173

5. MeTtoauueckue ykasaHus Anisi 0Gy4aroLWmMXcs No OCBOEHUI0 AUCLUNIIMHBLI (MOAYrns)

1. MeToauyeckue ykasaHus npu paboTte Ha nekumm

o nekumn CTygeHT AOIMKEeH MPOCMOTPeTb Y4eOHO-MEeTOANYECKYIO U HayyHY0 NuTepaTypy no Teme nekuuu
Ansa Toro, YyTobbl UMeTb NpeacTaBneHne o npobnemax, KoTopble OyayT NOAHATHI B MEKUMU.

Mepeg Havanom nekumm obyyaowmmcs coobllaeTcsa Tema fekuuu, nnad, BONpOoChl, nognexawue
pPacCMOTPEHUIO, OOBOAATCS OCHOBHbIE nMTepaTypHble MCTOYHMKM. Becb y4ebHbIn maTepuan, coobliaembin
npenogasaTteneM, AOMMKeH He npocTo npocnywmsatbes. OH JormkeH ObiTb aKTUBHO BOCMPUHAT, T. €. YChbllWaH,
OCMBICIEH, MOHAT, 3adMKcMpoBaH Ha bymare u 3akpenneH B namsaTtu. lNMpuctynas Kk cnywaHuio HOBOro y4ebHoro
mMatepuana, nofne3Ho MbICIIEHHO YCTAHOBUTbL €ro CBSA3b C paHee u3dyveHHbiM. Crneas 3a TEXHMKOW YTeHUs nekuunm
(aKueHT Ha CyLlecTBEHHOM, MOBblIEHWE TOHa, M3MEHeHWe puTtma, nays3a v T. n.), Heobxogumo Bcneg 3a
npenogasateneM ymeTb BblOeNAaTb OCHOBHble KaTeropuu, 3akOHbl W ONpedensATb WX cogepxaHue, npobnemsl,
npegnonaratb MX BO3MOXHble pelleHus, doka3aTenbcTBa WM BblBOAbl. OCylLecTBRAs Takylo paboTy, MOXHO
3HaunMTenbHO o6neruntb cebe noOHUMaHwe y4yebHOro MaTepuana, ero KOHCMEKTUpOBaHWe W AanbHevlee
n3yyeHue.

2. MeTopguyeckue ykazaHusi npu paboTte Ha nabopaTopHOM 3aHATUM

MpoBeaeHne nabopatopHon paboThbl A4enUTCA Ha ABE YCIOBHbIE YACTU: TEOPETUYECKYIO Y NPAKTUYECKYIO.

HeobxooumMbIMK  CTPYKTYPHBIMW 3MIEMEHTaMM 3aHATUS SABMSAOTCHA nposegeHve nabopatopHon paboTbl,
npoBepKa YCBOEHHOro matepuana, BkrodaroLas obcyxaeHne TeopeTudecknx OCHOB BbIMONTHAEMON paboThl.

Mepen nabopaTtopHonm paboToM, Kak NpaBWMO, NPOBOOUTCH TEXHUKO-TEOPETUYECKUN WHCTPYKTaX Mo
ncnonb3oBaHuio Heobxogumoro obopyaosaHus. [penogaBaTens KOPPeKTUpPYeT AesTenbHOCTb obydatollerocs B
npolecce BbINOMHEHMA paboTbl (Npu HeobxoaumocTu). MNocne 3aBeplueHus nabopaTopHon paboTbl NOABOAATCA
utoru, obcyxxaarTca pesynbTaTbl 4eATENBHOCTH.

Bo3moxHbl criegytowme opmbl  opraHMsauum nabopaTopHbiX paboT: poHTanbHas, rpynnosasi u
nHameuayaneHas. [pyu dpoHTanbHOM opme ofHoTMNHas paboTa BbLIMNOMHAETCS BceMu OOy4arLMMuKCA
opHoBpemeHHo. Npu rpynnoBow hbopme paboTa BeINonHAETCS rpynnow (komaHgon). MNpu nHamemnayaneHowm dopme
obyyvarLWwmnMncs BbINOMNHATCA UHAMBUAYalbHbIE paboThI.

Mo kaxgon nabopaTopHoW paboTe MMEKTCS METOAMYECKME YKa3aHus MO WX BbIMNOJNIHEHMWIO, BKIOYatoLme
HeObOXOAMMbBIV TEOPETUYECKUA W MpaKTUYECKUn maTepuan, codepxalime 3NeMeHTbl U MocrnefoBaTernbHYo
WHCTPYKLUMIO MO NMpOBeAeHUo BbibpaHHOW paboTbl, uHAMBUAYanbHbIe BapuaHTbl 3agaHun, TpeboBaHusa u dopmy
OTYETHOCTM NO AaHHOW paboTe.

3. MeTogunyeckue ykasaHuUs Npuv NoAroToBKe U paboTe Ha NPaKTUYECKOM 3aHATUM

MpakTuyeckme 3aHATUS MO AUCUUNIIMHE NPOBOOATCA B LENAX BblpabOTKM MPaKTUYECKUX YMEHUA W
NpnoOpeTeHns HaBbIKOB B peLleHnr NPodeCCMOHarnbHbIX 3aau.

MoproToBka 06y4vatoLEerocst kK NpakTUYECKOMY 3aHATUIO NMPOM3BOAMTCSA MO BonpocaM, pa3paboTaHHbIM Ans
KaXOoW TeMbl NPaKTUYECKMX 3aHATUA u (unu) nekuun. B npouecce MNOAroTOBKM K MNPAKTUYECKUM 3aHATUSM,
Heobxogmmo obpaTuTe 0coboe BHMMaHUE Ha CaMOCTOSTENBHOE U3YyYeHE PEKOMEHAOBAHHON NUTEpaTyphbl.

PaboTta cTyneHTOB BO BpeMsi MPaKTUYECKOro 3aHATWUSI OCYLLECTBMSIETCS Ha OCHOBE 3afaHwuii, KOoTopble
BblgaloTcsi obyyarwmmcs B Havane unu BO BpPeMsi 3aHATMS. Ha npakTuyeckux 3aHSATUSX MNpPUMBETCTBYETCS
aKTUBHOE y4acTune B OOCYXOEHMUM KOHKPETHBIX CUTYaLni, CMOCOBHOCTb HA OCHOBE MOSTyYEHHbIX 3HAHWIA HAXOO4UTb
Hanbonee 3sEKTMBHBIE PELLUEHUSA MOCTABMEHHbIX MPOGMeM, yMeTb HaxXOAWUTb MNOME3HbIA AOMOMHUTENbHbIN
MaTepuan no TemaTuKe 3aHATMIA. Ha npakTnyeckux 3aHsaTuaX obyvarolwmecss OOIMKHbI yMeTb BblpaboTtaTb
onpenerieHHble peleHnsa no obo3HavyeHHon npobneme. B 3aBMCMMOCTM OT CMOXHOCTW NpeafiaraemblX 3a4aHun,
uernen 3aHATMs, o0LWen NoaroToBkM obyvalLlmMXcs npenogaBaTeflb MOXET nogckasartb 00y4yaroLmMMcs anroputm
peLleHns unn nepeoe OEWCTBUE, WM ykasaTb obllee HanpaBfieHuWe paccyXaeHun. ornyyeHHble pesynbTaThl
obcyxaalTcsa ¢ No3nuUnii X agekBaTHOCTU NN 3PEKTUBHOCTH B PaCCMOTPEHHON CUTyaLun.

4. MeTogunyeckue YKasaHua no camMocToATenbLHOMn pa60Te




OpraHusaunsa camocTosTensHOM paboTbl 0By4HalOLMXCH OPUEHTUPYETCS Ha akTUBHble METOAbl OBNageHus
3HaHUAMMU, pas3BUTUE TBOPYECKUX CMOCOBHOCTEN, Nepexod OT NOTOYHOro K UHAUBMAYaNU3npoBaHHOMY 0By4eHMIo C
y4yeToM noTpebHOCTEN U BO3MOXHOCTEN OByyaroLerocs.

CamoctositensHas pabota ¢ yyebGHuKamu, yyebHbIMU MOCOBUSIMU, HAy4HOW, CMPaABOYHOW nMTepaTypow,
MaTepuanamu nepuoamyecknx n3gaHum u NHtepHeta sBnsietcs Hanbonee apekTMBHLIM METOOOM MOMyYeHus
OOMNOJSTHUTENbHLIX 3HAHWIW, MNO3BONSET 3HAYUMTENbHO aKTMBM3MPOBATbL MPOLIECC OBMadeHUs WHdopMaunen,
crnocobcTByeT Gonee rnybokoMy YCBOEHMIO M3y4aeMoro mMartepuana. Bce HOBble MOHATUSA MO M3yvyaeMol Teme
HeobxoOMMO BblyYMUTb HaU3YCTb.

CamocTosTenbHas paboTta peanuayeTcs:

® HEMOCPEACTBEHHO B NPOLIECCEe ayaUTOPHbIX 3aHATUN;

® Ha NeKUMsIX, MPaKTUYECKUX 3aHATUSIX;

® B KOHTAKTE C NpenogaBaTefieM BHe paMOK pacnuncaHus;

e Ha KOHCynbTauusix Mno y4eOHbIM BOMpPOCaM, B XOAE€ TBOPYECKMX KOHTaKTOB, MpU IMKBMAAUUMU
3a[10/HKEHHOCTEN, NPW BbINONIHEHUW MHAMBUOYANbHbIX 3adaHuA U T. 4.;

e B METOOMYECKOM KabnHeTe, AoMa, Ha kadeape nNpw BbINONHEHNN 0By4YaoWMMCs y4eOHbIX N MPaKTUYECKUX
3adau.

O deKkTBHLIM  CPEeACTBOM  OCYLUECTBNEHUS] OOy4YaloLMMCs  CaMOCTOATeNbHOM paboTbl  sBNSeTCs
3NEeKTpOoHHasa WuHpopMaunoHHo-obpasoBaTenbHas cpeda YHMBeEpCUTETa, KoTopas obecneumBaeT [OCTyN K
y4yebHbIM nnaHam, pabounmm nporpammaM OUCUMNIUH  (Mogynewn), nNpakTuK, K W3OaHUsIM  SNEeKTPOHHbIX
ONBNNOTEYHBIX CUCTEM.

4. MeTopmnyeckue ykasaHusi N0 camOCTOATENbHOM paboTe

OpraHm3aums caMmoCTOATENbHOM paboTbl 0BYyYaOLMXCA OPUEHTUPYETCH Ha akTMBHbIE MeToAbl OBMageHus
3HaHWAMU, Pa3BUTME TBOPYECKNX CNOCOBHOCTEN, Nepexo OT MOTOYHOro K MHAMBUAYaNn3MpoBaHHOMY OBy4YeHuIo C
y4yeToM NoTpebHOCTEN 1 BO3MOXHOCTEN 0byyatoLLerocs.

CamocTtosaTenbHas pabota ¢ yyebHukamu, y4yebHbIMU MOCOBMAMK, Hay4YHOW, CNPABOYHOW NUTEpPaTypown,
mMaTepvanamMv nepvoguyeckux msgaHui u MiHtepHeta aBnsieTcs Havbonee adeKTMBHbIM METOAOM MOSyYeHus
OOMNOMHUTENbHBIX 3HaHWWA, MO3BONAET 3HAUMTENbHO aKTMBM3MPOBAaTb Mpouecc OBMnageHus WHdopmaumnen,
cnocobecTByeT Bonee rnyGokoMy YCBOEHMWIO M3y4aemoro marepvana. Bce HoBble NOHATMA MO M3yvyaemMon Teme
HeobX0AMMO Bbly4YNTb HAU3YCTb.

CamocTtosaTenbHas paboTa peanusyeTcs:

® HEMOCPEACTBEHHO B NpoLecce ayauTOPHbIX 3aHATUI;

® Ha NeKuMaX, MPaKTUYECKNX 3aHATUAX;

® B KOHTaKTe C npenogaBaTtefnieM BHe paMOK pacnucaHus;

eHa KOHCymnbTaumax no y4yebHbIM BoMpocaM, B XO4e TBOPYECKMX KOHTAKTOB, MpW nMKBUAALMK
3a0IDKEHHOCTEN, NPY BbIMOSTHEHUW MHAMBUAYANbHbIX 3a4aHUA U T. 4.;

* B MeToAM4eckoM KabuHeTe, Aoma, Ha Kadeape npuv BbiNOMHEHUN 0By4vatowmmcs y4ebHbIX 1 NPaKTU4eCcKnX
3agau.

OdpeKkTMBHBIM  CPeACTBOM  OCYLLECTBMEHNs 0Oyyarolmmca CcamoCToATeNnbHONW paboTbl  ABnAeTcH
3NEeKTPOHHas MHopmMaunoHHo-obpa3oBaTenbHas cpeda yHuMBepcuTeTa, KoTopas obecneymBaer JoOCTynm K
yyebHblM nnaHam, paboyum nporpammam gucumnivH - (Mogynew), npakTuK, K W30aHWAM  3MEeKTPOHHbIX
BMBNNOTEYHBIX CUCTEM.

5. MeToanyeckue ykazaH1sA Nno BbIMOSIHEHUIO KYPCOBOIro NpoekTa

MosicHuTenbHas 3anncka KypcoBOro NPoeKTa COAEPXUT creaytoLime CTPYKTYPHbIE SeMeHThbI:

* TUTYNbHBIW JTNCT;

* 3afjaHue;

* coAepxaHue;

* BBEJEHUe;

* TEOPETUYECKYIO HacTb;

* MPaKTUYECKYIO YacTb;

* 3aKnioYeHue;

* CMUCOK NCMNOSMb30BaHHbLIX MCTOYHUKOB;

* MPUNOXeEHMS.

B 3adaHuu npnBogdATCS UCXOAHbIE AaHHbIE ANS BbINOMIHEHUSA KypCOBOIO MpoeKTa

BeedeHue JOMKHO BKMOYATb KpaTKne TeopeTuveckme, TEXHUYECKUE U IKOHOMUYECKME CBEAEHMS O Lensdx
NPOEKTUPOBaHUS.

B «Teopemuy4eckol Yacmu» KypCOBOrO MpoeKkTa OOSKHbl ObiTb MpeacTaBneHbl OopMynbl, onpeaeneHus,
pasbsACHEHUs], NOACHEHUS. N3noxeHne TeopeTnYecknx NoroXeHWn U MeTOAUK He OOMMKHO BECTUChb B OTpbIBE OT
npegMeTa uccnegoBaHus M NOCTaBIEHHbLIX Neped HUM 3agad. JTo O3HayaeT, YTo B AaHHOM pasfgene CTydeHT
060CHOBbLIBAET MPUMEHUMOCTb paccMaTpuBaeMbIX MOAenen U MeToAMK K NPOeKTUpyeMOMY OO beKTY.

«lpakmuyeckass 4Yacmby» KypcOBOro MpoekTta [AofkHa HOCUTb aHanuMTUY4ecKuih uccrefoBaTenbCKUn
Xapaktep, npegnonaralwwmii KOHKpeTusauuio npeameta W 3agady uccnegosaHus. [laHHas YacTb [OSKHa
cofepXaTb TEXHUYECKME pacyeTbl (pacyeT napameTpoB, XapakTepPUCTUK N IKOHOMUYECKMX NMoka3aTenen obbekTa
NPOEKTUPOBaHUA, a Takke B3aMMOOENCTBUS €ero (yHKUMOHArbHbBIX YacTeW, 3MeMEHTOB KOHCTPYKUUN W



OONOMHUTENbHBIX AaHHbIX), ONUCaHWe NPOeKTUPyeMoro 06bEeKTa, NPUHLMN ero AenCTBUS, 060CHOBaHWE NPUHSATLIX
TEXHUYECKNX, TEXHONOMMYECKUX U TEXHUKO-3KOHOMUYECKUX PeLLEHUN.

B 3akniodeHuu npuBoasaTCs pe3ynbTaThl  pacyeToB M NOABOAATCA WUTOMM  PACCMOTPEHUSI  TeMbI.
MpuBeTCTBYETCA ONpeaeneHne aBTOPOM NEPCNEKTUBHBIX HANpaBneHUn nsy4eHus npobnemsi.

MaTtepuan KypcoBOro npoekra AofmkeH OblTb cucTtemMaTnsaMpoBaH U oopMneH Hagnexawum obpasom. [ns
apryMeHTauum cBoux npeanoxeHun, pacyeToB U BbiIBOAOB HEO6X0AMMO 0POPMASTL CChINIKM HA COOTBETCTBYIOLLME
WCTOYHWKN CBefeHusl, Hanpsmyilo 06e3 [ononHuTenbHOW nepepaboTkn 3aMMCTBOBAHHbIE W3 NMTepaTypHbIX
WCTOYHMKOB 1 ceTu Internet.

Mpn odbopMneHnn NOSICHUTENBHOW 3anUCKM TEKCT nevaTaeTcs Ha OA4HOW CTopoHe nucta 6enon Gymarm
dopmata A4, npu 3TOM pasmepbl nosnen: npasoe — He meHee 10 MM, BEpxHEE U HWXKHee — He MeHee 20 MM, neBoe
— He MmeHee 30 mM. Brnbnnorpadgusa ocdbopmnsieTcst B andaBUTHOM NOpsiAKE B COOTBETCTBUM CO CTaHOapTamu.

6. MeTogunyeckue ykasaHus npu HanucaHum u opopmneHumn pecdepara

Llenbto HanncaHnsa pecepaToB ABMASETCS:

* MPMBUTME CTyAEHTaM HaBblkOB BMOGnmorpaduveckoro nomcka Heobxoaumon nutepatypbl (Ha GyMaxHbIX
HOCUTENSX, B SNEKTPOHHOM BuAe);

* MNpMBUTME CTYAEHTAM HaBbLIKOB KOMMAKTHOrO MW3IOXEHUS MHEHWS aBTOPOB W CBOEro CYXAEHUA Mo
BbIBpaHHOMY BONPOCY B MMCbMEHHOW (hOpMeE, HayHHO rPaMOTHbIM S3bIKOM U B XOPOLLEM CTUIE;

* npuobpeTeHne HaBblka FPaMOTHOrO OOPMIIEHUSA CChIFTIOK Ha WMCMNOMb3yeMble MCTOYHUKW, MPaBUIIbHOIO
UMTUPOBaHUSA aBTOPCKOrO TEKCTa;

* BbISIBIIEHNE W pa3BUTME Y CTyOEHTA MHTEpeca K ONpeaeneHHON Hay4YHOW 1 NpakTu4eckon npobrnemaTtuke c
Tem, 4ToObl UccregoBaHue ee B AarbHeNWeM Npoaorkanock B NOAroTOBKE Y HANUCaHWM KypCOBbIX U AWUNITOMHOM
paboTbl M JanbHENLLNX HAYYHbIX TPyAaX.

OcHoBHble 3aga4ym CTygeHTa Npy HanMcaHum pedepaTa:

* C MaKCMMarbHOW MOMHOTOW MCMONb30BaTh NMTEPAaTypy No BbIBpaHHOW Teme (Kak pekoMeHOyemyto, TakK u
CaMOCTOATENBbHO NoA0OpaHHY0) ANs NPABUIbHOIO MOHMMaHUS aBTOPCKON NO3ULNK;

* BepHo (6e3 uckaxeHus cMmbicna) nepegaTtb aBTOPCKYHO NO3ULMIO B CBOeN paboTe;

* YACHUTb Ana cebs 1 M3NoXUTb MPUYMHBI CBOEro corfnacus (Hecornacus) ¢ Tem WM UHbIM aBTOPOM MO
OaHHOW npobrieme.

TpeboBaHMA K coaepXKaHUIO:

* MaTepwuar, UCnosib30BaHHbIN B pedpepaTe, OIMKEH OTHOCUTCSI CTPOIO K BbIOpaHHOW TeMe;

* HEOOXOOMMO U3MNOXWTb OCHOBHbIE acnekTbl NpobriemMbl He TOMBKO FPaMOTHO, HO U B COOTBETCTBUM C TON
WM VHOW FNIOTUKOM (XPOHOJMOrMYECKON, TEMaTUYECKOW, COObITUIHONM 1 Ap.)

* MPU M3NOXEHMU crnedyeT CrpynnMpoBaTb UOEW pasHbIX aBTOPOB MO OOLIHOCTM TOYEK 3PEeHUst unm no
Hay4HbIM LUKOMaM;

* pedepaT OOSMKEH 3akaH4YMBaTbCA MOABEAEHUWEM WTOroB NPOBEAEHHOM WUCCNefoBaTenbCkon paboTbl:
copepXaTtb KpaTkuin aHanns-oboCHOBaHWE MPeuMyLLEeCTB TOW TOYKM 3peHMs MO paccmaTpvBaeMOMy BOMpPOCY, C
KoTOopown Bbl conuaapHsl.

Ctpykrtypa pecepara

* HaunHaeTtca pedepat ¢ TUTYNBLHOrO nmcTa.

* 3a TUTynbHbIM nuctom cnegyet OrnaBneHve. OrnaBneHne — 310 nnaH pedeparta, B KOTOPOM Kaxaomy
pasgeny OOMmKeH COOTBETCTBOBaTb HOMEpP CTPaHULbl, Ha KOTOPOW OH HaXOAMUTCS.

* TekcT pedhepata. OH genuTcs Ha TpW YacTu: BBeAeHWe, OCHOBHAs YacTb U 3aKnioveHme.

a) BBegeHue - pasgen pedepara, NOCBALLEHHBIN NOCTAaHOBKE Npobnemel, KoTopasi byaeT

paccmaTpuBaTtbca U 060CHOBaHMIO BbIGOpa TEMBI.

6) OcHoBHasa 4acTb — 3TO 3BEHO paboThbl, B KOTOPOM MocCrefoBaTeNlbHO packpbiBaeTcsi BblOpaHHas Tema.
OcHoBHasi 4acTb MOXeT ObITb NpeAcTaBrieHa Kak LenbHbIM TEKCTOM, Tak W pasgeneHa Ha rnasebl. [lpu
HeobXx0AMMOCTU TeKCT pedpepata MOXET OOMOMHATBCA MAMKCTpauusmMu, Tabnuuamu, rpadmkaMmv, HO UMM He
crnepyeT «neperpyxatb» TEKCT.

B) 3aknioyeHve - AaHHbIn pasgen pedeparta OomkeH ObiTb MpeAcTaBrneH B BuAe BbIBOOOB, KOTOPble
FOTOBATCA Ha OCHOBE MOArOTOBIIEHHOrNO TeKkcTa. BbiBoAbl [OMKHbI ObiTb KpaTKMMM U YeTkuMmn. Takke B
3aKIIOYEHNM MOXHO 00603HaunTh Mpobrembl, KOTOpble "BbICBETMNMCL" B XoA4e paboTbl Hag pedepaTtoM, HO He
ObINK packpbITbl B paboTe.

* CnnNCoK MCTOYHUKOB W nuTepaTtypbl. B gaHHOM cnvcke Ha3biBalOTCH Kak Te WCTOYHWKW, Ha KOTopble
ccbinaeTcs CTyAeHT npu NOAroToBke pedyeparta, Tak U BCE WHble, U3YYEeHHble UM B CBA3U C €ro MOArOoTOBKOMW.
PaboTa, BbIMONMHEHHAsA C UCMONb30BaHNMEM MaTepuana, cogepallerocsi B 04HOM Hay4YHOM MCTOYHUKE, SBMsieTCA
SIBHbIM MnarvaTtom u He npuHumaetcs. OopmneHne Cnncka NCTOYHUKOB U NUTEpaTypbl JOMMKHO COOTBETCTBOBATh
TpeboBaHusiM Bubnunorpaduryeckmx cTaHgapToB.

O6bem n TexHudeckue TpeboBaHUA, NpeabsaBAsemMble K BbiNnonHeHuo pedepata. O6bem paboTbl AOIMKEH
ObITb, Kak nNpaBuno, He meHee 12 n He Bonee 20 ctpaHuy. Pabota gomkHa BbINOMHATECA Yepes3 MonyTOPHbIN
nHTepsan 14 wpudTom, pasMepbl ocTasnsembix rnoneun: nesoe - 30 mMm, npasoe - 10 MM, HUWXKHee - 20 MM,
BepxHee - 20 mm. CTpaHuubl AOMmMKHbI 6biTb MPOHYMEPOBaHbl CTOSIHME MEXAy HasBaHMeM YacTu pedepara umm
rmaBbl U NocnegylLWwmM TEKCTOM AOIMPKHO ObiTb paBHO TpeM uHTepBanam. dpasbl, HaYMHAaKOWKMECS C KKPaCHOW»
CTPOKM, MeyaTarTcs ¢ ab3auHbiM OTCTYNOM OT Hayana CTPOKM, paBHbIM 1 CM.

Mpu unTMpoBaHun Heobxoamnmo cobnopaTe cnegyowme npasuna:



* TEKCT UMTaTbl 3aKrno4aeTcs B KaBbl4KM U npuBoauTca 6e3 nameHeHun, 6e3 Nnpon3BONIbHOIO COKpaLLeHust
uuTupyemoro dparmeHTa (Nponyck CroB, NpeasioXeHnn unu absaues OOMNYyCKAeTCs, eCrin He BriedeT UCKaXKeHus
Bcero cparmeHTa, u 0bB0o3Ha4yaeTcss MHOroTouMeM, KOTOpOe CTaBUTCA Ha MecTe nporycka) u 6e3 MckaxeHus
CMbICNa;

* KaXKgas uuTaTa A0oSMKHa CONPOBOXAATHLCA CChINIKOM Ha UCTOYHMK, Bubnnorpadpuyeckoe onmcaHme KOToporo
[OOIKHO NPMBOANTLCSA B COOTBETCTBMM C TpeboBaHuaMu 6nbnmorpadmyeckmx ctaHaapToB.

6. MepeyeHb yuyeGHOW NUTepaTypbl U y4eGHO-MeTOoAUYECKOro obecnevyeHUs AN CaMOCTOATENbLHOM
paboThbl

Tabnuua 11

KHMXXHbIN Jlutepartypa

Ne ABTOp(bl), HAUMEHOBaHWe, MeCTo, roA U3faHus oHA (Ko) ans

unu
n/n (ecnu ecTb, yKkasaTtb «rpud») 3NEKTPOH y4yebHasn camocT.
] pa6oTbl

pecypc (3P)

1. OnekTpuyeckme cuctemol U cetu: yuebHuk / JlbiknH A.B., HoBocuburpckui
rocyaapCTBEHHbIN TexHu4eckun yHusepcuteT: 2017.- Pexxum goctyna: oP +
https://elib.samgtu.ru/getinfo?uid=els _samgtulliprbooks||91589

2. AHanuns aneKkTpoaHepreTMYecKnx ceTen n cMCTeM B NpUMepax v 3agadax:
yyebHoe nocobue / AHanunuea C.C., Wentor C.H., Ypanbckuii
depepanbHbin yHuBepcuteT, 96C ACB: 2016.- Pexxvm goctyna:
https://elib.samgtu.ru/getinfo?uid=els samgtul|iprbooks||65910

oP +

3. FonbgwTenH, B.I'. OnekTpoTexHnyeckne KOMNNEKCbl U CUCTEMBI
anekTpocHabxeHusA(B Nnpumepax 1 3agadax) : ydeb.nocobue / B. I.
FonebgwrenH, J1. M. MHaxopoea, M. A. Kynara; Camap.roc.TexH.yH-T,
ABTOMaTU3MPOBAHHbBIE SMNEKTPOIHEPTrETUYECKMNE CUCTEMbI U CETU. -
Camapa, 2014.- 124 c..- Pexvm pgocTtyna:
https://elib.samgtu.ru/getinfo?uid=els samgtul|elib||1457

OP +

4. MogenupoBaHue 3feMeHTOB ¥ pacyeT YCTaHOBUBLUMXCSH PEXUMOB
3MNEeKTPUYECKNX CUCTEM M ceTen: nabopaTopHbin npakTukym / H. B.
BeameroBa [u ap.]; Camap.roc.TexH.yH-T, ABTOMaT13MpOBaHHbIE oP +
3neKTpo3HepreTnyeckne cuctemsl.- Camapa, 2019.- 56 c..- Pexum
poctyna: https://elib.samgtu.ru/getinfo?uid=els_samgtul|elib||3669

5. OneKTpo3HepreTU4eckne CUCTEMbI U CETU : aBTOMATU3NP.TECTbI /
Camap.roc.TexH.yH-T, ABTOMaTU3NPOBaHHbIE 3MEKTPO3HEPreTUYeckue
cucteMmsl; cocT. B. . MlonbgwTeiH, coct., ped. J1. M. MHaxoposa.- Camapa, P +
2009.- 76 c..- Pexxum goctyna:
https://elib.samgtu.ru/getinfo?uid=els _samgtul|elib||181

6. BanaHcbl MOLWHOCTM 1 BbIpabOTKM aNEKTPO3HEPrun B
3MNeKTPOo3HepreTMyecKon cucteme: yuebHo-meToamyeckoe nocobue /
Pycuna A.l'., dununnosa T.A., HoBocnbupcknii rocyaapcTBeHHbIN OP +
TexHu4ecknn yHnsepcuteT: 2012.- Pexxum goctyna:
https://elib.samgtu.ru/getinfo?uid=els _samgtul|iprbooks||45078

7. KomnnekcHble nabopaTopHble MccneaoBaHns METOAOB pacyeTa
noToKopacnpeAeneHns B 3aMKHYTbIX 3MEKTPUYECKUX CETHAX :
MeTOp.yKa3aHus K BbINonHeHuto nab. pabot / Camap.roc.TexH.yH-T,
ABTOMaTN3MPOBaHHbIE ANEKTPOIHEPreTUYECKNe CUCTEMbI; cocT.: B. T
FonbgwTenH, J1. M. MHaxopoea, A. B. CantbikoB.- Camapa, 2007.- 28 c..-
Pexwum goctyna: https://elib.samgtu.ru/getinfo?uid=els_samgtu||elib||745

9P +

8. Benses, C.M. BbinonHeHne camocTosiTenbHON paboTbl 06yyatoLmxcs :
meToanyeckne ykasaHus / C. M. benses, J1. M. IHaxogoBa, K. B. ®ponos;
Camap.roc.TexH.yH-T, IHhopMaLunOHHO-13MepUTEeNbHasA TEXHMKA. - P +
Cawmapa, 2019.- 26 c..- Pexxum gocrtyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtul|elib||3501

9. OneKTposHepreTuyeckne cUCTeMbl 1 ceTu: npakTnkym / KoHoHos HO.I.,
KoHoHoBa H.H., MapTtyceHko B.E., KocTiokos [.A., 3eneHckun E.I".,
Peibacosa O.C., CeBepo-KaBka3ckuii hegepanbHbii yHuBepeuteT: 2017.- oP +
Pexum goctyna:

https://elib.samgtu.ru/getinfo?uid=els _samgtulliprbooks||83238

10. MpoekTnpoBaHWe pacnpeaenuTenbHbIX ANEKTPUYECKUX ceTen: yyebHoe
nocobue / ®ageesa ' A., PegnH B.T., Boiwakwas wkona, pea. PeauH
B.T.: 2014.- Pexum goctyna:

https://elib.samgtu.ru/getinfo?uid=els _samgtulliprbooks||20124

oP +

11. Bouapos t0.H. TexHuka BbICOKMX HanpsiXXeHUn [QneKTPOoHHbIN pecypc):
y4ebHoe nocobue/ bovapos HO.H., AyakuH C.M., TutkoB B.B.- OnekTpoH.
TekcToBble AaHHble.- Cl6.: CaHkT-MNeTepbyprckuii NONMTEXHUYECKUI P +
yHuBepcuteT NeTtpa Benwukoro, 2013.- 265 c.- Pexum goctyna:
http://www.iprbookshop.ru/43976.html.- 36C «IPRbooks»

12. Tutkos B.B. dusnyeckne oCHOBbI TEXHUKUN BbICOKUX HAMPSKEHWUIN, CUMbHBIX
MarHUTHbIX NOreln 1 TOKOB [SNEeKTPOHHBIN pecypc]: yuebHoe nocobue/ P +
TuTtkoB B.B.- OnekTpoH. TekcToBble AaHHble.- CI16.: CaHkT-lNeTepbyprckmn



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
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

nonutexHudeckun yHnesepcutet lNMetpa Benwukoro, 2011.- 185 c.- Pexum
poctyna: http://www.iprbookshop.ru/43983.html -O5C «IPRbooks»

13. PekomeHaaumm no TEXHONOrMYECKOMY NPOEKTUPOBaHMIO NMOACTaHLUIA
NepeMeHHOro Toka C BbiCLUMM HanpshkeHnem 35-750 kB [QneKTpOoHHbIN
pecypc]/ - OneKkTpoH. TekcToBble AaHHble.- M.: MagaTensckuii oom oP +
OHEPI'UA, 2012.- 108 c.- Pexum goctyna:
http://www.iprbookshop.ru/22738.html.- 96C «IPRbooks»

14. TunoBasi MHCTPYKUMS NO 3KChyaTaunm Bo3ayLUHbIX IMHUA
anekTponepegayu HanpsikeHvem 35-800 KB. P[] 34.20.504-94
[OnekTpoHHbIN pecypc]/ - ANeKTPOH. TeKCTOBbIe AaHHble.- M.: OP +
WMapgaTtenbckuin gom SHEPINA, 2013.- 236 c.- Pexxum goctyna:
http://www.iprbookshop.ru/22763.html.- 96C «IPRbooks»

15. BopoHuoea, O. A. OCHOBbI MEXQHUYECKOrO pacyeTa ornop BO34YLLHbIX
NVHWIA anekTponepeaayu: yuebHo-meTogmnyeckoe nocobue / O. A.
BopoHuoga, T. B. ApyxuHuHa, A. A. MupoHeHko. — EkaTepuHbypr:
Ypanbckun degepaneHbin yHusepeutet, 96C ACB, 2015. — 60 c. — oP +
ISBN 978-5-7996-1398-3. — TeKCT: aNEKTPOHHbIV // NEeKTPOHHO-
6ubnunoteyHas cuctema IPR BOOKS: [canT]. — URL:
http://www.iprbookshop.ru/66182.html

Locmyn obyyarowuxcs kK QP HTb Caml TY (elib.samgtu.ru) ocywecmensgemcsi nocpedcmaom 3571EKMPOHHOU
UHGhopmayuoHHoU obpa3zosameribHOU cpedbl yHusepcumema u catima HTE CamI'TY o rioeuHy u naporito.

7. MNMepeyeHb MHPOPMALIMOHHBLIX TEXHOSOIMMIA, UCNOJIb3yeMbIX NMPU OCYLLECTBIIeHUN O06pa3oBaTeNIbHOro
npouecca no gucuuninHe (Moaynio), BKIOYas nepeyeHb NporpaMMHOro oéecnevyeHus

Mpn  npoBedeHMM  NEKUMOHHBLIX  3aHATUA  WUCMOMb3yeTcsa  MyMbTUMeaunHoe  obopyaoBaHue.
OpraHusoBaHo B3aumMogencTBue obOyvarouwleroca W npenogaBatenss C  WUCMOMb30BaHMEM  3FIEKTPOHHOWM
nMHOPMaLMOHHON 0b6pasoBaTenbHON cpedbl yHuBepcuTeTa.

MporpammHoe o6ecnevyeHune
Tabnuua 12
c 6 CrtpaHa
Ne nocob pacnpocTpaHeHns MpaBoo6Gnaparennb npoucxoxaeHusi
n/n HasBaHue (nMMuUeH3noHHoE unu cBobogHO (NpouasoauTens) (MHOCTPaHHO® MNiA
pacnpocTpaHsiemoe)
OTEeYECTBEHHOE)
1. |LibreOffice Writer cB0OOOAHO pacnpocTpaHsieMoe The Document Foundation WMHOCTpPaHHoe
2. |LibreOffice Impress cB0OOAHO pacnpocTpaHsieMoe The Document Foundation WMHOCTpPaHHoe
3. |LibreOffice Calc cBOOOOHO pacnpocTpaHsiemoe The Document Foundation WHOCTpPaHHoe
4. |Adobe Reader cBOOOJHO pacnpocTpaHsiemoe Adobe Systems Incorporated WHOCTPaHHoe
5. |CnpaBo4yHo-npaBoBas NULIEH3NOHHOE HMNO «BMWN» OoTeYvecTBeHHoe
cuctema «KoHcynbTaHT
Mnioc»
. |AnTtBMpPYC Kacnepckoro NMLUEH3NOHHOE JlabopaTopusa Kacnepckoro 0TEeYECTBEHHOE
7. |Anpekc.Bpaysep cBoboaHO pacnpocTpaHsemoe Anpexc OoTeYyeCTBEHHOe
https://browser.yandex.com
8. |ApxuBartop 7-Zip cBOOOJHO pacnpocTpaHsemoe 7-zip.org WHOCTpaHHoe
9. |[K-Lite Codec Pack cB0OOOAHO pacnpocTpaHsieMoe CODEC GUIDE WHOCTpaHHoe
https://codecguide.com

8. MepeyeHb pecypcoB MH(POPMALUMOHHO-TENTIEKOMMYHUKaLUMOHHOM ceTu «MHTepHeT», npoteccnoHanbHbIX

6a3 gaHHbIX, VIHqJOpMaLIMOHHO-CHpaBO'-IHbIX cuncrtem

Tabnuua 13

Ne
n/n

HanmeHoBaHue

KpaTkoe onucaHue

Pexunm poctyna

1 | OnekTpoHHO-6MbNMoTeyHasa cuctema

IPRbooks

cucrtema

OneKkTpoHHO-6nbnnoTeyHas

http://www.iprbookshop.ru/

2 | QnekTpoHHO-6MBNMOTEYHAsA cucTeMa

Caml' Y

Caml'TY

OnekTpoHHas 6ubnunoTteka

https://elib.samgtu.ru/

3 |eLIBRARY.RU

Hay4Has sanekTpoHHas

http://www.elibrary.ru/

ounbnunoTeka

9. OnucaHue MaTepMa.ﬂbHO-TeXHM‘-IeCKOﬁ 6a3bl, Heobxogumon gns ocyuwiectBneHus oﬁpasoBaTeanoro
npouecca no gucuuniuHe

JleKUMOHHbIe 3aHATUA

Ayautopun Ons NeKUMOHHbIX 3aHATUI YKOMMNNEKTOBaHbl Mebenblo U TEXHUYECKMUN cpeacTBaMm obydeHus,
cnyalmmmu Ans npeacTaBneHuss y4ebHon MHdopmauum Gonblioi ayautopumn (Habopbl OEMOHCTPaLUOHHOIO
060pynoBaHMs (MPOEKTOp, 3KpaH, KOMMbIOTEP/HOYTOYK).

NaGopaTopHble 3aHATUA
[ns nabopaTopHbIX 3aHATUN UCNONb3YTCA KOMMbIOTEPHbIE KNacchl.



http://www.iprbookshop.ru/43983.html
http://www.iprbookshop.ru/22738.html
http://www.iprbookshop.ru/22763.html
http://www.iprbookshop.ru/66182.html

MpakTuyeckmne 3aHATUA
AyaouTtopun ans npakTUY4ecKUX 3aHATUI YKOMMNIIEKTOBaHbI CNeLManmM3mMpoBaHHON Mebernbio 1 TEXHUYECKUMU
cpeacTBaMmu 0byveHus (NPOEKTop, aKpaH, KOMMbITEP/HOYTOYK).

CamocTtosATenbHasa pabora

MNomelweHns Ons camocTOSATENbHOM paboTbl OCHALWEHbl KOMMbIOTEPHOM TEXHUMKOM C BO3MOXHOCTbLIO
noaknwoyeHna Kk cetu «VIHTepHeT» M OOCTYynoM K 3neKTPOHHOM WHOopMaLMoHHO-0bpa3oBaTenbHOW cpeae
CamlTY:

e MeToaMdecKkni kabuHet (aya. 9).

10. PoHA OLEHOYHbIX CPEACTB NO AUCLMNIIUHE

®OHA OLEHOYHbIX CpPeAcTB ANs MPOBEAEHMS TEKYyLLero KOHTPOSs YCNeBaeMoCTM U MPOMEXYTOYHON
aTTecTauuu npeactaeneH B MpunoxeHun 1.

MOMHbIN KOMMEKT KOHTPOSIbHbIX 33adaHuii UM WMHbIX MaTepuanoB, HeobXoauMbIX ANS OLeHUBaHUS
pe3ynbTatoB OOy4YeHWs MO AMCLUWMIIMHE, MpaKkTMKe XpaHuTcs Ha kadeape-paspaboTumke B OymMakHOM U
3MEeKTPOHHOM BUAE.



MpunoxeHwue 1

®doHA OLIEHOYHbIX CPeACTB ANs NPoBeAeHUsI TEKYLLEro KOHTPONA ycneBaeMocT! U
NPOMEXYTOYHOW aTTecTauum

no gucumnnuHe

B1.B.03.02 «9neKkTpo3aHepreTuyeckme CUCTEMbI U CeTU»

Ko n HanpaBneHne noaroToBKu
(cneunanbHOCTB)

HanpaBneHHoCTb (Nnpocmnb)
Ksanudukaums

dopma o6yueHusn

Noa Hayana NnoAroToBKuU
Bbinyckarowas kadegpa
Kacdenpa-paspabotumk
O6bemM AUCUMNIUHGI, Y. / 3.€e.

dPopma KOHTpOIA (NpomexyTovHas
aTrectauus)

13.03.02 SneKkTpo3HepreTuka N INeKTpPoTexXHUKa

OneKTpo3HepreTU4Yeckme CUCTEMbI U CEeTU

GakanaBp

OYHas

2022

MH)KeHeprIe TexXHoJNormm

MH)KeHeprle TeXHOJNTIOrmun
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1. I'Iepeqel-lb KOMMeTeHuUn, UMHAOAUKATOPOB AOCTUNXEeHUA KOMMeTeHLuUn n npuU3HakoB nposAaBreHns
KOMMeTeHuUn (AeCKpMHTOpOB), KOTOpPbIMU OO0J1)XKEeH oBnaaeTb 06yqa|ou.|,m7|c;| B Xo4e oCBOeHuA

o6GpasoBaTenbHON NporpamMmmbil

VHMBepcaanble KomMneTeHUunn

Tabnuua 1
HaumeHoBaHue
KaTeropum Kopn HanmeHoBaHue Ko n HaumeHoBaHMe nHankaTtopa Pe3ynbTaTthbl
(rpynnbi) KOMMeTeHL MU KOMneTeHLUn AOCTUXEHMA KOMNeTeHUUn obyuyeHus
KOMMNeTeHunn
He NpeaycMoOTpeHbl y4eOHbIM NJIaHOM
O6wenpodeccnoHanbHblie KOMNEeTeHUUn
Tabnuua 2
Koa HaunmeHoBaHue Koa un HaMmeHoOBaHMe HAMKaTopa AOCTUXKEHUA Pe3ynbTaTthbl
KOMMNeTeHUun KOMMNeTeHUun KOMneTeHUun o6yyeHus
He NpefycMOTpPeHbI Y4eOHbIM NiaHoM
MpodeccnoHanbHbIe KOMMNETeHUUN
Tabnuua 3
Koa n HaumeHoBaHue
Koa HanmeHoBaHue
KOMMETEHLMN KOMNeTeHLMM MHAMKaTOopa AOCTUXKEHUA Pe3ynbTaTtbl 06y4eHus
KOMMNeTeHUun
MK-1 Cnoco6HOCTb K y4acTuio B na-1 nNK-1 32TK-1.1

NoaroToBKe TEXHUYECKNX
3aJaHuin Ha
NpoeKkTupoBaHNe 00HLEKTOB
3NEKTPO3HEPreTUKN

BbinonHseT pacyeT n aHanu3
AaHHbIX AN NPOEKTUPOBAHUS U
dPYHKUMOHMPOBaHWMS,
COCTaBrifieT KOHKYPEHTHO-
cnocobHble BapuaHThbl
TEXHUYECKUX peLLeHnit 06 bEKTOB
3NEeKTPO3HEPreTUKM

3HaTb: knaccugukaumo 33C,
TEeopeTUYECKNe OCHOBbI aHanun3a pexnmoB
3MNEKTPUYECKNX CeTEN, OCHOBHbIX
XapakTePUCTUK PEXKNUMOB INEKTPUYECKUX
ceTell U UX CBA3b C Npoleccamu
yrpaBneHusl pexvMmamm

Y1 NK-1.1

YMeTb: aHanManpoBaTb TEXHOMOMMYeckme
npoueccbl B 33C B COOTBETCTBUM C UX
Ha3Ha4YeHUeM, UCTIONHEHNEM, CXeMaMu
COeAVHEHWs1, COCTaBOM 060pyA0BaHMS,
CBOWCTBaMM U XxapakTepucTukamm
3M1EMEHTOB, UCMOMb30BaTh TEXHUKO-
3KOHOMUYECKME MEeTOAbl U anropuTMbl UX
NPOEKTUPOBaHWS

na-3 nk-1

[leMoHCTpupyeT noHnmaHue
B3aMMOCBS3N 3aa4
NMPOEKTUPOBAaHUS 1

B4 MNK-1.3

BnageTb: cnocobHOCTbIO NPUHATUA
VHXEHEPHbIX PeLLEHNIt: B HopMarsibHbIX 1
aBapuNHbIX PEXNMax U cUTyaumsix B

akcnnyatauum 3MNEKTPUYECKMX CETSIX; NPU NPUMEHEHUN
cnocoboB 1 YyCTPOWCTB ANs ONTUMM3aLmm
PEXMMOB; 3aLLMTbl OT aHOMarlbHbIX
PEXMMOB, UX rloKanM3aummn 1 IMKB1aaLuu,
npu Hanagke v NpoBepke
3MNEeKTPO3HEPreTUHECKOTO U
3MNeKTPOTEXHUYECKOro 060pyA0oBaHNSA
MK-2 CnocobHOCTb K no-2 nK-2 37 MNK-2.2
WHXEHEPHO-TEXHNYeckomy | BbinonHsieT pacyeTsl 3HaTb: 3aKOHOMEPHOCTU PUNHECKNX
COMPOBOXOEHWUIO 3MEKTPUYECKNX PEXMMOB NpoLLeccoB NPOU3BOACTBA U Nepeaayn
[eATenbHOCTM Mo anekTpoobopyaoBaHus SMNEKTPOIHEPIUN B SNEKTPOSHEPreTUHECKNX
TEXHUYECKOMY noaCTaHLMUA 1 cucTemax
0OCNY>XMBaHUIO N PEMOHTY | 3neKkTposHepreTuyeckmx cuctem | B5 MK-2.3
o6opyaoBaHust NOACTaHLMNA BnageTb: MmeTogamu pacyeTa npeaernbHbIX
3MNEeKTPUYECKNX CETEN 3MNEKTPUYECKNX PEXMMOB
3MNEKTPOIHEPTETUHECKMX CUCTEM
MaTtpuua cooTBeTCTBUA OLLEHOYHbIX CPeACTB 3anfiaHUPOBaHHbIM pe3ynbTaTaM 06y4YeHus
Tabnuya 4
Koa u OueHo4YHbIe cpeacTBa
MHAMKaTop
AROCTUXEHUA | Paspen 1. | Pasgen 2.| Pasgen 3. | Pasgen 4. | Pasgen 5. | Pasgen 6. | Pasgen 7. [MpomexyTouHas
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U1 MK-1 32TMK-1.1 32TMK-1.1 [32MK-1.1 [32TMK-1.1 |32TMK-1.1 | 32MK-1.1 | 32TMK-1.1 |32 TK-1.1
Y1 TK-1.1 Y1MK-1.1 |Y1MK-1.1 |[Y1TK-1.1 |[Y11MK-1.1 | Y11K-1.1 | Y1T1K-1.1 |Y1T1IK-1.1
na-3 nk-1 B4 INK-1.3 B4 MK-1.3 |B4T1K-1.3 |B4T1K-1.3 [B4T11K-1.3 | B4 TK-1.3 | B4 TK-1.3 [B4TK-1.3
-2 MK-2 37 MK-2.2 37 MK-2.2 |37 MK-2.2 |37 MK-2.2 |37MK-2.2 | 37MK-2.2 | 37MK-2.2 |37 TK-2.2
B5 lNK-2.3 B5T1K-2.3 |B5T1K-2.3 |B5T1K-2.3 |[B5T11K-2.3 | B5T1K-2.3 | B5T1K-2.3 |[B5T1K-2.3

2. TunoBble KOHTPOJibHbIE 3aAaHnUA UK NHble MmaTepuanbl, Heo6GxoAuMble ANA OLUEeHKU 3HaHUN, YMeHMﬁ,
HaBbIKOB U (MHVI) onbiTa AeATeNIbHOCTU, XapaKTepusyrouine npouecc (i)OpMVIpOBaHVIﬂ KOMneTeHUMN B xoge

ocBOeHUA obpa3oBaTeribHOW NporpamMmmbl

2.1. ®opMbl TeKyLLEero KOHTPOss ycneBaeMocTH

Bo BpemMAa TeopeTnu4eckoro O6y‘-IeHVIF| CTyAEeHTbl COAKT KOHTPOJIbHblE TOYKW, KOTOPblE€ OCYLLECTBIIAKTCA
nyTem BbINOJIHEHUA COOTBETCTBYOLLEro 3agaHnd B JIMHYHOM kabuHeTe.

CoNooORA~®ON =

TunoBble Bonpockl K labopaTopHbIM paboTam:
[ns yero npumeHsieTca nporpamma Rastrwin?
M3 kakmx B11OKOB COCTOUT CTPYKTypa NporpamMmmbl?
Kak BBOAATCH UCXOAHbIE AaHHbIe?
[ns yero NpMMeHsAeTCa KOHTPOrb NCXOAHON UHGOopMaLMn?
Kaknm obpa3om npomcxoauT paccTaHoBKa y3noB B rpadmyeckon cxeme?
Kak npovcxoauT peaaktupoBaHme cxembl?
KakoBa o4epegHOCTb BbIBOAA Y3I10B Ha rpadnyecKyto cxemy?
[ns yero NnpMMeHsaeTca pacyeT yCTaHOBMBLLEroCs pexuma?
Kaknum 06pa3om paccumTbiBaeTCs yCTAHOBUBLLMINCS PEXUM?

. B kakom cny4vae npoucxoguT aBapuiHOE OKOHYaHMe pacyeta nMbo pacxoxaeHue pexmma?
. Kak nponsBoaunTtb oTkntodeHue JISMN?

. Mouemy ByayT pasnuuaTbest NnapameTpbl HanpsxeHus JIOI B Ha4ane u B KOHUE NINHUK?

. UTo Takoe aKBMBaneHTUpoOBaHWE WU A5t YEro OHO NPUMEHSAETCS?

. Kakum obpasom npon3BoaumTcsa aKBUBaNeHTUpoOBaHME?

. MIameHnTCca nn yCTaHOBMBLLMIACS PEXMM MPU SKBUBANEHTUPOBAHMUMN?

. UTo Takoe yTskeneHue pexuma?

. B 4em 3aknoyaeTcsa NpuMHUMN yTSXKENEHNa pexmnma?

. Kakune cyLlecTByIOT TUMbI YTSHXKENEHUS peXnma, N YemM OHU OTININYaTCA?

. UTto aBnsieTca pe3ynbTaTtoM yTSHKENEHNs1 Npu NOUCKe SKCTpeMyma?

. Kak npousBogutcsa pacyeT gonycTMMoro Toka ot TemnepaTypbl?

. Kak onpepenutb TemnepaTtypy okpyxatoLLen cpeabl?

. Kaknumun napameTpamu MoxeT 3ajaBaTbcsl TemnepaTypa nposoga?

. Kakum obpasom npovcxoamT MogennpoBaHue yCTPOWUCTB PerynMpoBaHnst HanpsikeHnsa?

. Ons yero B INK RastrWin npumeHsieTca Tabnuua « TpaHcdopmaTopbl» U YTO B Hel 3agaeTca?
. Uto o3HavaeT TepMuH «AHuanda»?




MprMepHbIN NepevyeHb TeM pechepaToB:
CxeMbl 3amelLeHns, napameTpbl U NOTEPU MOLLHOCTUK B TpaHcopmMaTopax.
Bbibop cxem coeanHeHUs NOACTaHLNA 1 MOLLHOCTU CUMOBLIX TpaHCOpMaTopOB.
BanaHc MOLLHOCTU 1 4YacTOThI.
KauecTBO anekTpoaHeprum
KoHCTpyKUUM BO3AYLLHbIX NIMHUIA aneKkTponepeaay
MexaHunyeckasi NPOYHOCTL NIMHWIA AnekTponepeaay
Onopbl BO3QYLWHbIX NIMHUIA
OnpegeneHne MOLHOCTY U pacnpegeneHme KOMNEHCUPYHOLNX YCTPOWCTB
MoTepwn aneKkTpoaHeprum
10. TMNoTpebneHne aNeKTPO3IHEPTNM 1 SMEKTPUHECKNE HarPy3KU
11. Bbibop Mmapok NpoBOAOB U Kabenewn No 4ONyCTUMOW NOTepe HanpsKeHUs
12. VICTOYHUKM peakTUBHOM MOLLHOCTU B 3NIEKTPUYECKON CEeTU
13. KomneHcaLms peakTMBHOW MOLLHOCTW B SMIEKTPUYECKON CUCTEME
14. Bbibop ceveHus nuHui
15. 3apava 1 opraHM3aums NPOEKTUPOBAHMS SHEPTrOCUCTEM
16. 3asemnstowme ycTpomncTea
17. KommyTauumoHHble annapaTbl Ao 1kB
18. Meponpusatusa No yMeHbLLIEHUIO MOTEPb 3NIEKTPOIHEPTUN.
19. MeToabl raweHuns ayrm
20. MeTogabl pacyéTa aHepronoTpebneHus
21. HapgéxHocCTb anekTpocHabxeHus
22. HomuHanbHble HanpsXXeHUs INEKTPUYECKNX CETEN.
23. OrpaHnyeHne TOKOB KOPOTKOIO 3aMblKaHUS.
24. OnpepeneHve Harpy3oK 1 BbIbop MCTOYHUKOB MUTaHWA NMPU pacyeTe ANEeKTPUYECKUX CETEN U CUCTEM.
25. PasbeguHntenu
26. TpaHcdopmaTopbl HanpsXKeHUs
27. 3neKkTpomarHuTHasi COBMECTMMOCTb B CUCTEMAX 3NEKTPOCHABXKEHNS.
28. 3neKkTpomarHMTHasi COBMECTMMOCTb M Ka4eCTBO 3MEKTPO3HEPru.
29. TloTpebneHne anekTpo3HEPrUn B MPOMbILLSIEHHOCTH, HA TPAHCMOPTE U B CENbCKOXO3SIMCTBEHHOM
Npon3BOACTBE.
30. Pabota npegoxpaHuTenen npu BbIbope ceveHus.
31. Pacxopf anekTpo3aHeprum Ha e€ TpaHcnopT.
32. HarpeBaHue NnpoBOAHMKOB W annapaTos.
33. Pexumbl noTpebneHns anekTposHeprm
34. CraTudeckue xapaKkTepuCTUKN Harpy3ok notpeburenen

©CeNoOOhWN =

3apaHunA K NPakTUYECKUM 3aHATUAM:

1. Tpacca coopyxaemon BO3AyLUHOW NuHuK ByaeT nporioXkeHa no MECTHOCTH, OTHOcALLencs ko Il rononéaHomy
n Il BeTpoBOMY panoHaMm HeyepHO3eMHOW 30HbI EBponenckon vyactn Poccuu, rge oTHOcUTenbHasa cpeaHerofosas
nnoTHocTb Bo3gyxa ©=1,03. B cooTBeTCTBUM C 3agaHHbIM BapuaHToM Tpebyetcs: 1) Hantu ontumanbHble
paccTosiHUS Mexady cocedHVMMU NPoBOAaMW B pacluenfieHHon dase npu pasnuyHoMm ux uucrie. Il) Onpegenuts
3Ha4YeHUs OnUTenbHO AONYCTUMOrO HanpsXXeHus Ons BapuaHTOB KOHCTPYKTUBHOMO BbIMOMHEHMUS pacLuenneHHon
dasbl. 1ll) MNMpoaHanuaupoBaTb M3MEHEHME MNOFOHHbLIX U BOJIHOBbLIX MapamMeTpoB NUHUU C PasnUYHbIM YUCIIOM
NpoBOAOB NPY ONTUMAIIbHOM PACCTOSAHUU MeXOY HUMWN.

2. Bo3aywHasa nuHua anekTponepegayn HoMuHarnbHeIM HanpskeHnem 500 kB 1 anuHoin 600 kKM BbiNnonHeHa ¢
rOpPU3OHTanbHbIM pacnorioXXeHnemM MNpPOBOAOB, yAAnéHHbIX Apyr OT Apyra Ha 12 M. [Jns 3agaHHoro BapmaHTa
Tpebyetcsa onpegenutb napameTpbl [1-06pa3HOM CxeMbl 3aMeleHUs U MOCTOSIHHbIE  YeTbIPEXMOSIHOCHUKA,
3ameLLaloLero NMMHUI0 Npu yCrnoBuW, KOrga NHUS BbIMONHEHa pacluennéHHbIMM Ha 3 nposoa B Kaxxaon dase ¢
AnameTpamu nposoos 30,2 mm. NMposoaa B dhase pacnorioXeHbl Mo BepLUMHAM paBHOCTOPOHHErO TpeyronbHuKa
co ctopoHon a=40 cM. AKTUBHbIE CONPOTUBMNEHUS U NPOBOAUMOCTUN HE YYUTLIBATD.

3. Bo3gylwHas nuHua anekTponepenaydn HoMmuHanbHbelM HanpspkeHnem 500 kB u gnuHon 600 KM BbinosiHEHa C
rOpU3oHTarnbHbIM PacnorioXXeHneM MNPOBOAOB, yAAN&HHbIX Apyr OT Apyra Ha 12 M. [Ins 3agaHHoOro BapmaHTa
TpebyeTcs onpenenuTb NnapameTpsbl [1-06pa3HON cxeMbl 3aMELLEHUS U NMOCTOSIHHBLIE YETLIPEXMOSIOCHMKA C YHETOM
yOenbHOro akTMBHoro conpotuenenus ro=0,021 Om/km (go=0).

4. JlvuHua anekTponepefayn HanpsbkeHuwem 500 kB, BeinonHeHHas nposogamu 3x(AC 500/64), cocTtouT 13
OByx yyactkoB no 500 km. B cepeguHe nuHWM yCTaHOBMEHbLI LUYHTUPYIOLME peakTopbl MOLLHOCTL0 495 Meap.
YnenbHble napameTpbl NUHUK: 10=0,021 OM/kM, X0=0,296 Om/km, bo=3,84-106 Cm/km. [na 3agaHHOro BapuaHTa
TpebyeTcs onpegenutb MNapameTpbl CXEMbl 3aMeLleHWs JreKkTponepesayn M MNOCTOSHHbIE 3KBUBANEHTHOMO
YeTLIPEXMOITIOCHUKA aneKTponepeaYn.

5. Ha pucyHke npuBefgeHa cxema anektponepegadyv. [OnvHa nuHum anektponepegayn pasHa 600 Km.
PeakTtopbl BbiGpaHbl ncxogsa un3 40%-n komneHcauun 3apsgHOM MOLLHOCTM NuHUIA. [lapameTpbl 3nemMeHToB
anekTponepegaun: -reHepatopbl- Sy=590 MB-A, X4=34%, TpaHcdopmaTopbl- 3xOAOLIMN-210000/500, Uk=12,8%,



nposoga nuHuin 3x(AC 500/64), x0=0,296 Om/km, bo=3,84-10-6 Cm/kM, YMCIO reHepaTopoOB arekTponepeaayn n=3.
[ns 3apaHHoOro BapuaHTa TpebyeTtcst onpefenuTb NapamMeTpbl CXeMbl 3aMeELLLEHUS ANEKTponepeaadun.

6. JluHna anektponepenadn HoMuHanbHbIM HanpsbkeHunem 500 kB BbinonHeHa npoBogamu mapku 3x(AC
500/64) n coctouT K3 OBYyX yyacTkoB uenu anuHon no 500 km. B cepeamHe nuHUM BKIOYeHa YCTaHOBKa
NpoaonbHON eMKocTHOM koMneHcaumm (YT1K), obecneunBatowas creneHb NpogonbHon komneHcauun K=xs/xol=0,5
N peakTopbl MOLWHOCTLIO No 165 MBap. BonHoBoe conpoTtusnerue BJ1 zz=277 Om, koadduumneHT ¢asbl 0o0=0,06
rpag/km, x0=0,412 Owm/km. [ns 3agaHHOro BapuaHTa TpebyeTca onpefenutb MOCTOSHHbIE 3KBMBANIEHTHOrO
YEeTLIPEXMOIOCHNKA, 3aMeLlaloLlero anekTponepegady, a Takke COOCTBEHHbIE U B3aWMHblE COMPOTUBIIEHUS
anekTponepeaayu.

7. YpenbHble napameTpbl nuHumn 750 kB ¢ npoBogamun 4x(AC 400/93) cneaytowme: r0=0,018 Om/km, x0=0,28
Owm/km, bo=3,99:10% 1/(OmM-km). CpegHerogoBble NOTEPU HA KOPOHY AN 3TOM NUHUK cocTaenstoT AP«=12,3 kBT/km.
[na 3agaHHoro BapmaHTa TpebyeTca HanTW BOMHOBbIE NapamMeTpbl NMUHUM ANA OABYX CryvaeB - ANS peanbHOW
IIMHUM C Y4ETOM MOTEPb U ANS naeanbHOW NMHNN.

8. BosgylwHasa nuHuWs anektponepenadn HoMuHanbHoro HanpsbkeHusi 500 kB wnmeetr anuHy 700 km um
BbINONHEHa ¢ npumeHeHnem ¢asHbix npooaos 3x(AC 330/43), nogBeLLEHHbIX Ha CTanbHbIX NOPTarnbHbIX ONOpax
¢ oTTskkamu Tuna MNb-1-3, nmetowmnx mexaydasHoe pacctoaHme 12,8 M. MNMoroHHble napameTpbl NUHUW NpU LLare
paciwenneHms dasbl 40 cm TakoBbl: Xo=0,308 Om/km, bo=3,60-10-¢ Cm/kM. BonHoBoe conpoTtuBneHue zs=292,5

Owm. AKTMBHOE COMPOTUBIEHNE OANHOYHOTO NPOBOAA NMpY TemnepaTtype +20°Cré1+)2°)=0,089 Owm/km (no FOCT 839-
80 E). ins 3apgaHHOro BapuaHTta Tpebyetca |) HanTn pacnpegeneHne Hanps>keHUs, Toka N peakTMBHOW MOLLHOCTH
BOONb NWHWW, MPUHUMAEMON WAEeanvM3MpOBaHHOW, ANS ABYX XapaKTepHbIX PEXMMOB paboTbl, OTNUYAKLLMXCA
nepefaBaemMon aKTUBHOM MOLLHOCTbIO: a) nepefaetcsa Haubonbllass BO3MOXHAA MOLUHOCTb, WCXOAS W3
COXpaHeHUs anepnoanyecKkon CTaTUYeCKON YCTOMYMBOCTM C HOPMUPOBaHHbLIM 3anacoM 20%, Ans AByX Cnyvaes:
HanpPsXeHUs Ha KOHLAX JIMHWM paBHbI; HAMPsPKEHWE B Hayane NMHUWM NpPEeBbIIAET HanpsbkeHne B KoHue B 1,12
pasa (co3gaetcsa nepenag Hanpsbkenus); 6) nepepaeTcss MOWHOCTb, coctaBnswowast 30% oT HaTypanbHown
MOLLHOCTU, NPV OOMHAKOBbIX HaMpPsKeHMAX Ha KoHUax NuHuK. 1) MocTponTb BEKTOpPHbIE AnarpamMMbl HANPSKEHWIA
N TOKOB ANS aHanunampyemblx pexumoB. |ll) OueHnTb noTepu akTMBHOW MOLLHOCTM NpY nepegave HavbonbLuen um
HavMeHbLUE MOLUHOCTEA M PaBHbIX HaMPsSKEHUMAX Ha KOHUAX JMHUKM, MNOMb3ysiCb 3HAYEHUSMU CpeaHero
KBAZpaTU4YHOrO TOKA; MPUHATb, YTO PEeXuM nepegaynm Hambonbllen MOLLHOCTU SIBMSIeTCA 3UMHUM (CpeaHsis
sAiHBapckas Temnepatypa pasHa 0°C), a pexxvm nepefayn HauMeHbLUENn MOLLHOCTY - NETHUM (CPeaHSs Monbckas
TemnepaTypa paBHa +20°C).

9. B 3anagHon Cubupu coopyxaeTcsa AByxuenHasa Bo3ayliHas nuHusa HanpsbkeHnem 500 kB ¢ npumeHeHnem
TMNOBBLIX OOHOLEMHbIX Xene300eTOHHbIX CBOOOAHOCTOSALMX Onop (nopTarnbHble C BHYTPEHHMMMU CBA3sIMW) ONS
nepeaayun aHeprum ot BBogumon B akcnnyataumio KOC (8 arperatos tnna K-300-240, Tonnueo-ra3) Ha paccTtosiHue
430 kM noTpebutensm pasBMBalollErocs panoHa. Hambonbliasd MOLWHOCTb, OTOMpaemas Ha parioHHOWN
npomMmexyTo4Hon noactaHuuu, coctasut 800 MBT npu cos=0,93. OcTtanbHas MOLIHOCTb AOMKHa nepefasaTbCcs B
NPMeMHyYI0 CUCTEMY Ha pacctosiHe 165 km. Tpacca BJ1 GygeT mpoxoouTe MO MECTHOCTM, OTHOcALWenca K 3
rononégHomy 1 4 BeTpOBOMY palioHaM; CpefdHue rogoBas, ssHBapckas v utofbckasi TeMnepaTtypbl COOTBETCTBEHHO
paBHbl 0,-15 n +20°C. Ha ocHOBaHUWM TEXHMKO-3KOHOMMWYECKUX pacyeToB BblGpaHbl asHble npoBoga 3x(AC
400/51) n 3x(AC 330/43) onsa nepBoro M BTOPOro y4acTKOB arnekTponepenayn. Pexumbl BbiIpaboTkM MOLLHOCTH
K3C 1 notpebneHns Ha NpOMEXYTOYHON NOACTaHUUKM onpegensanTca rpadukaMmm Ansg xapakrepHblX 3uMHUX (215)
n netHux (150) cytok. [Ans 3agaHHOro BapuvaHTa TpebyeTcs oueHUTb MNOTepUM MOLUHOCTM B paboumx pexummax u
roAoBble€ NOTEPU ANEKTPOIHEPITUM NPU Harpese NPOBOAOB.

10. Ha nuHmnn 750 kB BHe3anHO OTkMYaeTcsa BbIkMYaTenb Ha NPUEMHOM KOHUe. Co CTOPOHbI NUTaloLLEen
CUCTEMbI NIMHUS OCTAETCS BKIMYEHHOW. JIMHuA BbinonHeHa npoBogamu 4x(AC 400/93) n nmeet cnepyrouime
yaenbHble napametpbl: r0=0,018 Om/km, x0=0,28 Om/kM, bo=3,99-10%¢ 1/(Om-km), go=0,021-10-¢ 1/Om-km. Ons
3aJaHHOro BapuaHTa TpebyeTca onpegenutb napamMeTpbl YCTAHOBUBLUErOCS pexuma Mpu U3MEHEeHWW AnVHbI
nnHum ot 200 go 1000 kM. TeXHUYECKMMU OrpaHNYeHnsMKN NpeHebpeydb

11. Onektponepenada 500 kB sBnsetca mexcuctemHon casbito. Ha wuHax 220 n 500 kB cBasbiBaeMbIX
CUCTEM MOAAEPKMBAETCH HEU3MEHHBIM HanpsikeHue, paBHOE HOMWHaNbHOMY. JlMHUA nmeeT anvHy 450 KM 1
BbiMnosfiHeHa nposogdamu 3x(AC 400/51). Ee yaenbHble napameTpbl crnepyrowme: xo=0,306 Om/km, bo=3,62-10-6
1/(Om-km). BonHoBoe conpotuBneHve z:=291 OM. ABTOTpaHcdopmaTop, CBsi3biBalOWmMn wWuHbl 220 kB
nepegarwLwen CUCTEMbl B JIMHWUIO, MMeeT MOLWHOCTb 3x267 MBA. ConpoTuerneHuss obmMOTOK, NMpUBEOEHHbIE K
CTOPOHE BbICLLEro HanpskeHns pasHbl Xen=29,7 OM, Xeu=0, xww=42,2 OM. [Ins 3apaHHoOro BapuaHTta Tpebyetcs
onpeaenuTb NapamMeTpbl peXxyMMa X0NoCTOro xo4a fMHUKU Npu OTKIYeHUM Beiknoyatensa B1 wnn B2 n, B cnydae
HeobxoamMmMocTu, pa3paboTaTe MEPOMPUATUSA MO HOpManM3aumm pexnma.

12. T'vapocTaHumsa Yepes OBYXLENHYO NWHUIO anekTpornepepadn HanpsbkeHuwem 500 kB, gnuHon 1000 km
npucoeanHsieTcss kK cucteMe OeckoHe4YHoW MOLUHOCTU. [eHepaTopbl Mepedatollen cTaHuum cHabxeHbl APB
CUINbHOIO AEeNCTBMSA, NOAAEPKMBAOLLMMN HaNpshHXeHNe B Hayane nNuHuM noctosiHHbiM U1=525 kB. HanpsikeHune Ha
LWMHAX MPUEMHON CUCTEMbI NOAOEPXKMBAETCA HEM3MEHHLIM BO BCEX HOPMASIbHbIX 3KCMMyaTaUUOHHbIX pexuMmax
Uc= U2=220 kB. lNMapameTpbl 3r1ieMeHTOB CUCTEMbI U ee 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); aBTOTpaHCcOpPMaTOpPbl MPUEMHON CUCTEMbI
2x(3xA0OUTH-533000/500/220): Sar now=533 MBA; xs=17,2 Om (B Tpu dasbl); Xc=0; xu=24 Om. lNepenasaemas
akTUBHaa MOLLHOCTb B UcxogHoM pexume P1=1800 MBT, koaddumumeHT TpaHchopmaumm asToTpaHcdopmaTtopa B
ncxogHom pexumve k:=0,419. [ina 3agaHHOro BapmaHTta Tpebyetcst noctpoutb 3aBucumoctn P1=f(012) n Q1=f(d12)



ONns onpegeneHus OONyCTMMOW 3arpy3ku JIMHUK - 3nekTponepedadn B AByx crydasx: 1) 6e3  y4yeta
pacnpeneneHHocT! NapameTpoB NMHUK; 2) C y4eTOM pacnpenernieHHOCT ee NapameTpoB.

13. Onektponepenava, HanpsikeHueM Unow=330 kB, anuHon 500 km, cBsasbiBatowas OC ¢ cuctemon
GECKOHEYHON MOLLHOCTW, MMEEeT OAHY MPOMEXYTOYHYK noAcTaHumio. [epBbii y4acTok- AByXUEenHas NuHUS
anuHon 11=350 km. ObGa y4dactka BbinonHeHbl nposogamu 2x(AC 400/51). Ot 'SC nepepaetca P+1=780 MBT,
MOLLHOCTb Harpy3ku NpoMexyToyHow noacTtaHuum- P2=400 MBT. lNapameTpbl cxeMbl 3aMeLlleHUs, BOMHOBblE
napameTpbl U pe3yfbTaTbl pacyeTa peakTMBHbIX MOLLHOCTEN MO KOHLaM y4acTKOB naeanvM3npoBaHHON NuHun. Ons
3aJaHHOro BapmaHTa TpebyeTcsa NpoBepuTb aneproanMyecKyto CTaTUYECKYHO YCTONYMBOCTb 3reKTponepeaayn.

2.2. ®opMbl NPOMEXYTOYHON aTTecTauum

OK3aMeH no AMCUMMIIMHE MPOXOAWUT B MEepuos 3K3aMeHaUMOHHOW Ceccuu B BUAE MUCbMEHHO-YCTHOro
3K3aMeHa 1 3aKniovaeTcs B OTBETE HA BOMPOCHI 3k3aMeHauMoHHoro buneta, cogepxawero 3 sonpoca.
TunoBble BONPOCHI K KYPCOBOMY NMPOEKTY:

Kakne TpeboBaHusi npeabaBnsioTCSa B paboTe K MOCTPOEHMIO CXEM 3M1EKTPUYECKON ceTn?

HaiTe onpegeneHne yncrna 4acoB MCMNONb30BaHUS MakcumyMa

Kakune 3HavyeHust HanpsKeHWs MPUHSITbI B UCTOYHMKAX NMUTAHNS B PACYETHBIX pexumax?

Kaknm obpasom BbibpaH k03hHULMEHT yOTMHEHNA?

Kaknm obpasom ocyulectensaetcs pacyet NPAM?

Kak u roe npymeHseTcst npaBuio MOMEHTOB?

Kakum obpasom ocyLlecTBnseTcs BbiI6Op HOMUHAMNbHbBIX HAaNpshKeHWA HE3aBUCUMbIX Y4aCTKOB CeTn?

Kaknm obpasom ocyLiectenaeTcs Bbibop mapok nposogos J19r1

Kakum obpasom ocyLecTBnseTcs Bblbop Mapok U HOMUHAaTbHbLIX MOLLHOCTEN TpaHcopmMaTopoB Ha

noacTaHumnax

10. Kakum obpasom ocyLecTBnsieTcs BbIGOp CXeM COEAUHEHWSI HA CTOPOHE BbICOKOrO HanpsXXeHus
noacTaHLun

11. B yem 3aknioyaeTcsi METO 3KOHOMUYECKOW NIIOTHOCTU ToKa?

12. B 4em 3akntovaeTcs NpoBepka no KopoHe?

13. B 4em 3akntovaeTcs NpoBepka Nno MexaHU4ecKom NPoYHOCTU?

14. B yem 3akntoyaeTcsi NpoBepka Mo AnMTenbHO-40NYCTUMOMY TOKY?

15. TMouemy B paboTe oTAaéTtca npeanovteHne TpaHcopmaTtopam ¢ pacllennéHHbIMM obmoTkammn?

16. Yro BkntoYaloT B cebH NpsAMbIe MHBECTULIMM B TEXHUKO-3KOHOMUYECKOM pacyeTe?

17. Y10 BKMOYaoT B cebs akcnnyaTaumoHHbIE pacxonbl?

18. [ns 4ero ocylecTBNSeTCS BO3MELLEHME NOTEPb AMEKTPOIHEPrun?

19. Kakune 3KOHOMMYECKMe NokasaTenu paccuUnTbIBAOTCA B TEXHUKO-9KOHOMUYECKOM pacdeTe?

20. [OanTe onpefeneHue nocrneaBapunHOMy pexXumy

21. [ns 4ero ocywecTBnsAeTcs pacyeT HOPManbHOro MUHUMANbLHOTO pexuma?

22. [ns 4ero ocyLllecTBnseTCA pacyeT HOPMarbHOro MakCMMarbHOro pexmma’?

23. [ns 4ero ocyLlecTBASETCS pacyeT HOpMarnbHOro nocneaBapunHOro pexmma?

24. Kakue meTogpbl UCMONb3YHOTCA AN pacyeTa 3NeKTPUYECKUX PEXMMOB?

25. B 4eMm pasHuLa Mexay 9KOHOMUYECKOW U AeNCTBUTENBHOW NNOTHOCTLIO ToKa?

26. B kakoM AnanasoHe JOIMKHO HaXoOUTbCHA 3HayYeHne AeCTBUTENbHOW NITOTHOCTU TOKa?

27. [ns 4ero ocyLlecTBASEeTCA perynmpoBaHue HanpsixeHus Ha BTOPUYHOM CTOpPOHe TpaHcopmaTopos?

28. HasoBute anroputm Bbibopa cTaHAAPTHbLIX OTNaek TpaHchopmMaTopoB

29. Tlo kakvM NpuYnMHaMm MoXeT oTknovaTecs BJ1?

30. Kakoe MumHMManbHO gonyctumoe ceyveHne nposogos BJ1 110 kB no ycnoBusim KOpOHUpPOBaHUA?

31. HasoswuTe nocneacTeus HenpaswnbHOro Belbopa nposogos BJ1 no gonyctumomy Toky

32. Kak HanTu aKBMBaNEHTHOE aKTMBHOE U pPeaKkTMBHOE CONPOTUBIIEHUE AByXLenHon BJ17?

33. Kak HanTu akBMBanNeHTHYI0 3apsgHyto MOLWHOCTb AByxuenHon BJ17?

34. Yto o3HauyaeT mapka TpaHcdopmartopa TPOH?

35. Yto o3HauyaeT mapka TpaHcdopmartopa TOAH?

36. Kakne nokasarenu adhpeKTMBHOCTM UCMOMb3YIOTCS S TEXHWUKO-3KOHOMUYECKOrO CPaBHEHMS BapnaHToOB
CXEM 3NEKTPOCHaGXEHNS?

37. Yem npuBeneHHas Harpyska oTnnyaeTcs oT pac4eTHoOn?

38. HasoswuTe npegenbl perynuposaHns ctaHgapTHbIX ycTponcTs PIMH cunosbix TpaHcgopmatopos 110/10
KB.

CoNOOOR~WN =

MpumepHbIM NepevyeHb BONPOCOB K 3a4eTy:
1. CoBpemeHHble NpeacTaBneHns 00 3MeKTPO3HepreTU4ecknx cnucremax n cetax. HasHayeHme. OCHOBHbIE
onpepeneHuns, Krnaccugukauma n KoHUrypauus 3rekTpuyeckux ceterm u cuctem. Buabl KOHCTpyKuuu
CYLLECTBYIOLLMX N MHHOBALMOHHBIX J1OI.
Knaccudmkaumsa pexxmmoB 3neKTpuYecknx ceTer u ycnoBusi ux paboTol.
CocTaBneHnme pacyeTHbIX CXeM 3aMeLleHUs 3JNEKTPUYECKUX CeTel U UX OreMEHTOB. YpaBHEeHUs
YCTaHOBMBLUETOCS  pPexmma OfHOMPOBOAHbLIX W MHOFOMPOBOAHLIX  NWMHWUW  anekTponepefadn B
runepbonunyeckon hopme 1 Ha OCHOBE MOAENMN B BUAE YETbIPEXMONHOCHMKA.
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BekTopHble AnarpaMmbl NWHWIA 3ANeKTponepenadm nNpu pasfnmnyHbIX COYETaHUAX akTMBHOW U peakTUBHOM
nepegaBaemMon MOLLHOCTU. EMKOCTHON 9heEKT B NIMHUSAX BbICOKOTO HanpsiXXeHus.

PacueT pexunma nuHumM anekTponepenadn npu 3agaHHbIX MOLLHOCTSAX Harpy30K U HanpsXeHuu B Havarne 1
B KOHUEe nuHuu. PacyeT pexvma nuHuy anektpornepenadn ¢ paBHOMEPHO pacnpeneneHHoOW Harpy3kown.
MeToa cuctemaTusnpoBaHHoro nogbopa (mMeton obpaTHOM MHTEpNONALNN).

PacuyeT pexuma nvHMM anekTpornepegayn ¢ paBHOMEPHO pacnpefeneHHon Harpyskon. Pacuet pexuma
CETU C pa3HbIMM HOMUHAMbHBIMU HANPSXXEHUSMMU.

CyuwiecTByloliMe M VHHOBAUWOHHbIE BUAbI W KOHCTPYKUMM TpaHcdopmaTtopoB. AHanm3 paboThbl
TpaHcopMaTOpPOB C Yy4ETOM MX KOHCTPYKTUBHOTO MCMOSTHEHUS U UX PEXUMOB.

PacueT nnHWUM Cc 4BYXCTOPOHHUM NUTaAHWEM, KonbLeBas cxeMa. [MpuHUMn pacliennieHns ceTn 1 peLleHne ¢
€ro NoMOLLbI HEKOPPEKTHBIX 3a4a4 MpU OrpaHUYeHHON MHopMaLun O napamMmeTpax dNeKTPUYECKON CETU.
MeToabl 3KkBUBaANEHTHbIX Npeobpa3oBaHnii CXeM, KOHTYPHbBIX, Y3MOBbIX YPaBHEHUN U UX YACTHbIE Cryyau.
BanaHcbl akTMBHOM U pPEaKTUBHOW MOLLHOCTM U UX CBHA3b C YaCTOTOM W HanpsbkeHuem. PerynupoBaHue
YacToTbl K HanpsbkeHus. CTaTnyeckue, OUHAMUYECKME XapPaKTEPUCTMKU Harpysku MO HanpsikeHuo u
yacToTe. Perynupyowinin achekT Harpysku.

MoTpebutenu n NCTOYHMKN peakTUBHOW MOLLIHOCTM B 3NEKTPO3HEPreTUYECKON CUcTeME.

KomneHcauusa peakTMBHOM MOLLHOCTU. MeCTO yCTaHOBKM KOMMEHCUPYIOWNX YCTPOWCTB B 3NEKTPUYECKOM
cetu.

HecnmMMeTpuyHbIe 1 HENonMHOMasHbIE PEXNMbI ANIEKTPUYECKON CETU.

lMokasaTenu kayecTBa anekTpoaHeprun. Kateropnm HagexXHoOCTU anekTponoTpebutene.

HecnmMeTpusi, HECMHYCOMAANbHOCTb M MEPOMPUATHSA MO UX OTPaHUYEHUIO B 3TTEKTPUYECKUX CETSIX.
3agaun, MeToabl U YCTPOWCTBA PErYNMPOBAHNS HAMPSXKEHUS.

MpUHLMN BCTPEYHOTO PErynMpoBaHns HanpsXXeHUs.

Knaccudvkauusa n metoabl aHanuaa noTepb 3NeKTPO3IHEPIUN.

MeToabl 1 MEpPONPUATUA MO YMEHBLLUEHUIO NOTEPL AMEKTPOIHEPIM B NUTAIOLLMX U pacnpenenmTerbHbIX
3NEKTPUYECKNX CETAX U B CUCTEMAX ANEKTPOCHABXKEHMS.

Pexunmbl paboTbl HenTpanen anekTpnyeckmx ceten HanpshxeHnem go 1000 B.

Pexunmbl paboTbl HeNTpanen anekTpnyeckux ceten HanpsxkeHnem cebiwe 1000 B.

PacyeTHble ycrnoBusi 1 MexaHW4Yeckue Harpysku, BO3HUKAKOLLME Mpy 3KChfyaTaumm BO3OYLUHbIX NUHUA
anekTponepegayu.

YpenbHble MeXaHU4eckne Harpysku Ha nposoja U TPoChl.

KpuTuyeckas gnvHa nponeTta u Kputudeckasi Temnepartypa.

OnpegeneHne MecT NOBpeXAeHWs BO3AYLHbIX NIMHUIA.

Onpegenenne MecT noBpexaeHus kabenen.

MpumepHbIN NepevyeHb BONPOCOB K 3K3aMeHY:
dopmupoBaHMe NHBECTULIMOHHOMW NOMUTUKU, NPSIMblE MHBECTULIMKN U UX OLLEHKA.
OueHka 3aTpaTt Ha npeobpasoBaHue U TPAHCMOPT ANEKTPUYECKON SHEPTUM B dNIEMEHTax 3NEeKTPUYECKnX
cuctem. OueHka aKCnyaTauuoHHbIX PacXxoaoB.
OueHka ywepba oT nepepbIBOB 3NEKTPOCHABXKEHNS U CHUXKEHUS KaYeCcTBa SMEeKTPOIHEPTUN.
HagexHoCTb, NOHATME PUCKOB M UX MPUMEHEHWe B MPOEKTMPOBAHUN 3M1eKTPOCHabXeHUs.
KomnnekcHas oueHka 3aTpaT Ha peanv3aumio NPOEeKTOB 3MEKTPUYECKUX CUCTEM U CeTEN.
BbI6op HOMUHANBLHOTO HANPSPKEHUS CETW.
Bbi6op onTrMarnbHOWM MOLLHOCTM TpaHcOpMaTOpPOB U aBTOTPaHCHOPMaTOPOB U CXEM COEAVHEHWN
nogcTtaHuumn.
Bbibop npoBoAoB v kabenew No 3KOHOMUYECKOW NIIOTHOCTU TOKa N 9KOHOMUYECKUM MHTEpBanam.
Beibop npoBoaoB 1 kabenen no 4oNyCTUMOW NOTEPE HaNPSHKEHNS.

. OcobeHHoCTM Kabenen ¢ nsonauuen 13 CLUMTOro NONMaTUNEHa, 1 kabenemn, NCNONb3yLWMX PP EKT

BbICOKOTEMMNEPATYPHOW CBEPXMPOBOANMOCTMU.

Mopsaok Beibopa mapok nposogos JIAT.

Mopsaok Beibopa cxeM coeguHeHun obMOTOK TpaHcopmaTopoB Ha cTopoHe BH noagctaHuui.
Mopsipok Bbibopa Mapok TpaHCcopMaTopoB.

PacuéTt kanutanbHbIx 3aTpat no J13r1.

Pac4ét kanutaneHbIx 3atpart no NC (noacraHumsm).

CocTtaB akcnnyaTaumoHHbIX PacxXooB.

Buapbl anekTpuyecknx pexxmumMoB AN SNeKTPUYEeCcKon ceTu.

MeToabl pacyéta aneKkTpuyYecKnx pexmmoB.

Llenn pacuéTta anekTpu4eckmx pexnmvos.

Mopsapok cocTaBNeHNst CXeMbl 3aMeLLIEHMS 1151 HOPMaIibHOr0 MakCMMaribHOro 3MEeKTPUYECKOro pexnva
ceTu.

Mopsgok cocTaBNeHNst CXeMbl 3aMeLLIEHMS 1151 HOPMAITbHOrO MUHMMArbHOMO 3MEKTPUYECKOro pexnma
ceTu.

Mopsapok cocTaBNeHNst CXeMbl 3aMeELLIEHMS O115 MOCNeaBapUIiHOIO peXxnma areKkTpU4ecKon ceTu.
Pasnunuusa cxem 3ameLleHns pasHbIX PEXMMOB 3MEKTPUYECKON CeTU.

MeToa pacuyéta no AaHHbIM Havana (MOH).
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MeToa pacuyéta no AaHHbIM KoHua (MOK).

MeToa pacuyéta NUHWUIA C ABYXCTOPOHHUM NMUTAHUEM.

Llenb onpenenexHns 4encTBMTENbLHOM NAOTHOCTU TOKa.

Llenu n nopsagok pacyeta HopmanbHOro MakCUMaribHOro ANIEKTPUYECKOro pexnma CeTu.

Llenu n nopsigok pacyeta HOpManbHOro MMHUMAanbHOMO 3M1IEKTPUYECKOro pexknma ceTu.

Llenu n nopsigok pacyeTta nocrneaBapuiiHOro pexmnmMa afeKkTpruy4eckon ceTu.

Llenn n nopsgok onpeneneHns 0encTBUTENBHOM NNOTHOCTM TOKa.

Llenn n nopsgok pacyeTa perynmpoBaHus HanpsbKeHUs Ha BTOPUYHOW CTOPOHe TpaHCcopMaTopoB.
Llenn n nopsigok Bibopa oTnaek TpaHcopMaTopoB A4S HOPMaribHOro MakCMMarnbHOMO pexuma
3NEKTPUYECKON CETH.

Llenn n nopsgok Bbibopa oTnaek TpaHcopMaTopoB AN HOPMarbHOrO0 MUHUMAIbHOIO pexuma
AIEKTPUYECKON CETU.

Llenu n nopsigok Bbibopa oTnaek TpaHcopmMaTopoB A5l MOCNeaBapuUNHOro pexnumMma 3neKkTpuyYeckomn ceTu.

ecnu Henb3s ncnons3osaTb PIMH (perynuposaHne noa Harpyskon).

Mopsapok 3azemngaeTcs HemTpanu TpaHcopmaTopa Ha ctopoHe BH no akcnnyaTalMoHHbIM
coobpakeHusM.

Mopsaok nokanuaaumm KOpoTKMX 3aMblkaHW Ha cTopoHe BH 6e3 BbiknoyaTenen.

CTpykTypHas cxema aHeprocuctembl. Kateropun notpeburenen.

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

KoHCTpyKuusi BO3A4yLUHBIX NMMHWUIA anekTponepeaad. Onopsl, M30MsTOpbl, BCIOMOraTenbHas apMaTypa.
KoHcTpyKumsi KabenbHbIX TIMHWIA SnekTponepeaay.

Ycnosus paboTbl BO3AyLWHbIX U kabenbHbIX NMHUA. Bubpaumsa v nnacka nposogos. [lononea.
Cunosble TpaHcdopMaTopbl U aBToTpaHcdopMaTopbl. Buabl n Tvnbi.

MapannenebHasa pabota TpaHCHOPMaTOPOB.

KomMmyTaumoHHble annapaTbl. HasHaveHue.

YpaBHeHus J1OI nepemeHHoro Toka. OnpegeneHne HanpshKeHst U Toka B NIIOOON ToUKe NIMHUN.
MoTepu n NnageHne HanpsXXeHns B NUHUA. [loTepyn MOLLHOCTU 1 3HEPTUM B NTIHUMN.

BekTopHasa anarpamMmma TOKOB U HanpsbkeHU akTUBHO-UHAYKTUBHOW Harpys3ku.

BekTopHasa anarpamma TOKOB U HanpsbkeHU akTUBHO-EMKOCTHOW Harpy3ku.

BekTopHasa anarpamma TOKOB 1 HAanNpsKeHUA MHOYKTMBHOW Harpys3ku.

BekTopHasa anarpamma TOKOB 1 HAanNpsiKeHWA EMKOCTHOWM Harpyaku.

Cxema 3ameLLeHus 2-x o6mMoTo4HOro TpaHccopmaTopa. PacyeT napameTpoB CXeMmbl.

Cxema 3amelleHust 3-x 06MOTOYHOro TpaHcdopmaTopa. PacueT napameTpoB CXEMbI.

Cxema 3amelleHust aBToTpaHchopmaTtopa. Pacyet napameTpoB Cxembl.

[MoTepn MOLLHOCTU 1 3HEprum B 2-x 0BMOTOYHOM TpaHcdopMaTope.

MoTepu MOLLHOCTU 1 3Heprnm B 3-x 06MOTOYHOM TpaHcopmMaTope.

PacuyeT npegenbHbIX peXxnmoB paboTbl NMMHUIA 3nekTponepesaym U aNeKTpuYecKnx ceTen.
PacueT aBapuinHoro pexvma paboTtbl NUHWIA AneKTponepeaaYdm u aNeKTPUYECcKnx ceTen.

PacueT npu HepaBeHCTBE HaNPSXKEHWUN UCTOYHMKOB NuTaHus. OnpegeneHne To4ek pasgena MOLLHOCTEN.
Mpadukn anekTpnyeckon Harpyskun. Xapakrtepuctuku MNOH.

O6nacTtn npumeHeHus anekTponepeaad CBH B coBpeMEHHbIX 9MEKTPOIHEPreTUHECKNX CUCTEMAX
OcobeHHocTh nnHui CBH 1 ocHOBHble TpeboBaHMs K HUM.

OpHouenHble v asyxuenHble nuHun CBH. BrnioyHas 1 cBa3aHHas CXxeMbl COOPYXEHUS ABYXLIENHbIX NIMHWUIA
CBH

KoHcTpykTUBHBIE 0OCO6EHHOCTU NHKMIA CBH.

TexXHUKO-3KOHOMUYECKME NPEANOCHINKMA PA3BUTUS SMNIEKTPOIHEPTETUKM NOCTOAHHOIO TOKa.

CxeMbl anekTponepenay 1 BCTaBOK MOCTOSIHHOMO TOKa.

KopoHHbIN pa3psa Ha NpoBoAax NUHUW anekTponepenaydu.

HanpsikeHHOCTb 9NeKTpoOMarHMTHOro nonsi NnpoeoAoB nNuHuin CBH.

KoHcTpykuum hasbl Bo3aywHbIX nuHun CBH.

OTanbl pacyeTa TpaguLMOHHOW KOHCTPYKLMK dhasbl.

[MpoBepka TpagULMOHHOW KOHCTPYKLMK a3kl HA KOPOHMPOBaHWE, YPOBEHb U3ryYaeMbIX paguornomex.
YaenbHble NOroHHbIe napameTpbl NMHM CBH ¢ paclwienneHHbIMU NpoBogaMu.

BonHoBble xapaktepucTukmn nuHmm CBH: BonHOBOE conpoTuBneHune, KoadunUNEHT pacnpoCcTpaHeHNS
3MNEKTPOMarHMTHON BOJTHbI, BOMTHOBAS OJIMHA NMHUS.

YpaBHeHVs ANVHHON NUHUK. YpaBHEHWe naeann3vnpoBaHHOM NMNHUN.

HaTypanbHast MOLLHOCTb NVHUMN.

PacnpegeneHve HanpsXeHus, Toka U peakTMBHOW MOLLHOCTU BAOSb NPOTshkeHHoM nuHum CBH.
MaTemaTtnyeckme mogenv nuHun. MeToabl ydeTa pacnpegeneHHoCTU napameTpoB B CXxemMax 3aMeLleHuns
NIHWK.

MeToa npsAMOro BblYUCIIEHUSA NapaMeTPOB CXEM 3aMELLEHUS.

MeTopn nonpaBo4HbIX KO3 PULMEHTOB.



83. YueT anemMeHTOB anekTponepenayn ¢ CocpeaoToONEHHbIMU NapaMeTpamu.

84. YyeT anemMeHTOoB, BKIHOYaeMbIX B MHUIO NOCReAoBaTENbHO W/UNW napanmensHo.

85. YyeT aneMeHToB C KOMOUHNPOBAHHbLIM BKIHOYEHUEM B FIMHUIO.

86. Pexwum ogHocTOpOHHEro BkntoveHus nuHum CBH.

87. Pexunm ogHOCTOPOHHEro BkMoyeHns nnuHun CBH 6e3 KoMneHeupyoLwmx yCTPOnCTB.

88. Pexumbl ogHOCTOpPOHHEro BKItoYeHNst NnHun CBH ¢ wyHTMpyowmmM peaktopom.

89. lNMoHATNe NponyCKHOM CNOCOBHOCTM BO3AYLWHbLIX NHMIA CBH.

90. Bo3moxHble NyTK NOBLILLEHWSI MPOMYCKHOWM CMOCOBHOCTM NHMIA anekTponepegayn CBH: noBbiweHne
HOMMHANBHOMO HaMNPSKEHWS, U3MEHEHNE BOSTHOBbLIX CBOWCTB JIMHUW.

91. Mcnonb3oBaHuWe ynpaBnsemom nonepeyvyHon KomrneHcaumm ans noBblLLEHNSA NPOMYCKHOM CMNOCOOHOCTH
nHWIA anekTponepegayn CBH.

92. lNMpuMeHeHne ynpaBnsieMon NpoaoSibHOM EMKOCTHOM KOMMEHCALUMN AN NOBbILLEHUS NPONYCKHOM
cnocobHOCTM NuHMKM anekTponepeaayn CBH.

MpumepHasn cTpykTypa bunera

\\ MuHucTepcTBO HayKu 1 Bbicliero obpasosaHus Poccuinckon ®enepaunmn
\ " denepanbHoe rocyaapcTBeHHOe GroaeTHoe o6pa3oBaTenbHOe yupexaeHue
/ ﬁé%ﬁ?g;”w BbiclLero obpasoBaHusa «Camapckuii rocyaapcTBeHHbI TeEXHUYECKUA YHUBepCcUTeT»
DmOpFHA YHsEpITAT (Preoy BO «CamlTY»)

®dunuan ®reoy BO «CamlTY» B r. Bene6ee Pecny6nuku BawkoprocraH

Kadeapa Cmpoumenscmeo

3K3AMEHALMOHHbIU BUIET Ne 1

no gucumnnuHe (Moayrn) «AIeKmposHepeemu4Yeckue cucmeMbl U cemuy
Kop HanpaBneHus noarotoBkm (cneumansHoctn) 13.03.026@ Caml TY

1. Lenn n nopsaok pacyeta HOPManbHOrO0 MUHUMAarbHOTO SMEKTPUYECKOTO pexuma CeTu.
2. BekTopHas guarpaMmma TOKOB M HaMpsSXXeHW akTUBHO-EMKOCTHOW Harpys3Kku.
3. Ob6nactu npumeHeHus anekTponepeaad CBH B coBpeMeHHbIX aneKTpoaHepreTuYecknx cuctemax

CocrtaBun: YTBepxaato:

[oueHTt J1.M. NHaxopoBa 3aB.kadegpon A.A.UblHaeBa
(nodnucsb) (modnucsb)

« » 20_ . « » 20__r.

3. MeTtopauyeckue maTepuansl, onpegensowme npoueaypbl OLleHUBaAHMA 3HAHMNA, YMEHUN, HABLIKOB U
(vnu) onbiTa AEATENLHOCTU, XapaKkTepusylLwume npouecc hopMMpoBaHUA KOMNETEHLIMN

3.1. XapakTepucTuka npouegypbl TeKyLlen U NpoMeXyTOYHOM aTTecTauumn No AUCLUNIINHE

Tabnuua 5
MepuognyvHOCTbL U Buas! Cnoco6 y4yeTta
Ne HanmeHoBaHue cnoco6 npoBeneHus MeTtoabl nHAMBUAYyarnbHbIX
BbICTaBNAEeMbIX -
n/n | oueHOYHOro cpeacTBa npoueaypbl oLeHMBaHus oLeHOK LOOCTUXEHUN,
oLeHuBaHusA obGyuyarowmxcs
1. |Bonpochkl k cucTeMaTUYecKn Ha 9KCNepTHbIN Mo naTMbannbHOM |BEAOMOCTb TEKYLLEro
nabopaTopHbIM nabopaTopHbIX wkane KOHTpoOns
paboTam. paboTax/MMCbMEHHO 1
YCTHO / B NINY4HOM
KabuHeTe
2. |Tembl pechepaTtoB. cucTeMaTmyeckun Ha 3KCMEPTHBIN Mo naTnbannbHOM |BEAOMOCTb TEKYLLEro
NPaKTUY4ECKNX 3aHATUAX wkane KOHTpONS
/ IMCbMEHHO U yCTHO / B
NNYHOM KabuHeTe
3. |3agaHus K npakTU4eCKUM |CUcTeMaTMYeCcKn Ha 3KCNepTHbIN Mo naTMGannbHOW |BEAOMOCTb TEKYLLEro
3aHATUAM. NPaKTUY4ECKNX 3aHATUAX wkane KOHTpONS
/ NNCbMEHHO / B NTUYHOM
KabuHeTe
4. |NpomexyToyHas MO OKOHYaHWU N3y4YeHUs |3KCMEPTHbIN Mo natubannbHOM |BEOOMOCTb,
aTTecTaums — BONpPOCh! K |ANCUMMITUHBI/ YCTHO U LKane 3K3aMeHaLUNoHHas




KYpCOBOMY MpOEKTY,
3K3aMeHy

NMMCbMEHHO
KHWXKa

B€JOMOCTb, 3a4eTHas

5. |lMpomexyTo4yHas
aTTecTaums — BONpockl K
3a4eTy

MO OKOHYAHUM U3YYEHUS 3ayeTt/ He3aueT
AVCUMNIWHBI/ YCTHO U

NMNCbMEHHO

3KCNEPTHBIN

3a4yeTHad BeJOMOCTb,
3a4eTHaA KHMXKa

3.2. Kputepuu u WwKana oueHMBaHUA pe3yribTaToOB U3yYeHUA AUCLUNIIVHDBI BO BPEMSA 3aHATUM (TeKyLUui

KOHTPONb yCneBaemMocTH)

KpuTepun oueHku pedrepaToB No Temam

Tabnuua 6
LLikana oueHMBaHusA KpuTtepumu oueHkun Kon-Bo
6annos
«OTnNUYHO» CTyaeHT nokasbliBaeT NonHble M rnybokMe 3HaHWMs NporpaMMHOro MaTtepuana,
NIOTMYHO U apryMeHTMPOBaHO OTBEYaEeT Ha MOCTaBMEHHbIA BOMPOC, a Takke
OONONHUTENbHbIE BOMPOCHI, NoKasaTenu penTuHra (Bce npegycMoTpeHHble P (16-25)
yyebHble 3a4aHusl BbIMOSHEHbI, KAa4eCTBO BbIMOSNIHEHUS GOMbLUMHCTBA U3 HUX Gannos
OLEHEHOo Ymcrom 6anmnoB, 6NN3KNM K MakCUManbHOMY).
«XopoLlo» CtyneHT nokasbiBaeT rnybokve 3HaHuWs MporpaMMHOro Matepuana, rpamoTHO
ero uanaraeTt, AOCTATOYHO MOSIHO OTBEYaeT Ha MOCTAaBMEHHLIN BOMPOC U
OOMNOMNHUTENbHbIE  BOMPOCHI, yMeno opMmynupyeT  BbiBOAbI, [OMycKas (11-15)
He3HauMTeNbHbIE MOrPELLHOCTU, NMoKasaTenu penTuHra (Bce npeayCMOTPEHHbIE Gannos
P y4yeGHble 3agaHns BbINOMHEHbI, KAYECTBO BbIMOSTHEHWUSA HU OAHOMO U3 HUX HE
OLleHEeHO MaKcumarsnbHbIM YMcrioMm 6annos).
«YO0BneTBOPUTENBHO» CTyneHT nokasbiBaeT [JOCTaTOYHble, HO Hernybokue 3HaHWs MporpamMmmHOro
maTepuana; npu oTBeTe He AonyckaeT rpybbix OwuboK unu npoTUBOPEYUNn,
Of4HaKo B OpPMynNMpoBaHMM OTBETa OTCYTCTBYET [OJDKHAas CBSA3b Mexay (1-10)
aHanusom, aprymeHtauven n BbiBogamu, Ans MOMyYEeHUs NpaBUNbHOIO OTBEeTa 6anHoB
TpebyeTca YTOYHALWME BOMPOCHI, AOCTUrHYTbl MWHMMAarnbHbIE WM Bbllle
nokasaTenu peNTUHIOBOM OLIEHKU MPWU HaNM4Yny BbIMONIHEHWUST NPEAYyCMOTPEHHbIX
P y4ebHbix 3agaHui
«HeynoenetBoputenbHo» |OTBETbLI HA BOMPOCHI AaHbl HE BEPHO 0 6annos
Kputepun oueHMBaHMA 3afaa4 Ang peeHnsa Ha NPakTU4eCKNX 3aHATUAX
Tabnuua 7
LLikana oueHMBaHuA KpuTtepuu oueHku Kon-so
6annos

«OTnNUYHO»

NOrnM4ecKkn CTPOMHO M3naraet maTtepuan, ymeeT TeCHO yBA3blBaTb TEOpUKD C

BbICTaBNnAeTCAa CTyaeHTy, eCni OH ucyepnbiBawlle, nocnegoBaTesibHO, YeTKO U

NPaKTUKOMN, ncnonb3yeTt B OTBETE Martepuan MOHOrpaduyeckom nntepartypebl,
npaBuiibHO obocHoBLIBaeT NpUHATOE pelleHne, BrnageeT pPa3HOCTOPOHHUMMU
HaBblKaMu 1 NpunemMmammn BbINOJTHEHUA NPaKTUYECKNX 3aaau.

(21-30) 6annos

«XopoLuo»

BbICTaBndaeTcaA CTygeHTy, ecniM OH no CyuwectBy wu3naraet wmartepuan,
npaBuiibHO npuMeHaeT TeopeTn4yeckmne NnonoXexHua npu peweHnn
npakTn4yecknx BOMPOCOB W 3apad, Bnageet HeoOXOAMMbIMM  HaBblKaMu U
npnemMmamMmm nx BbIMNOJTHEHUA. 3HaeT Hambornee BaxHble 3aKOHOMEPHOCTU

(11-20) 6annos

«Y[0BneTBOpUTENBHOY

YmeeT onpenenatb cMmbicn. Bnageet OCHOBHbIMM MeTogamum crnocobamun u

BbICTaBNsi€TCA CTYAEHTY, €eCcnM OH WMEEeT 3HaHWS TOMbKO OCHOBHOIO
mMaTepuarna, Ho He YCBOMWI ero aetanei, A4ornyckaeT HETOYHOCTU, HEAOCTATOYHO
npaBurbHbie (POPMYNMPOBKMK, HapyLLEHWs1 JTIOrMYecKon nocrnenoBaTenbHOCTU B
N3MNOXEHUN MPOrpaMMHOro MaTepuana. 3HaeT nepeyeHb Havbornee BaXKHbIX
KaTeropuii, OCHOBHblE HanmpaBneHWsi B3aMMOAEWCTBUSI yKasaHHbIX KaTeropwi.

cpeacTBamu MonyyeHusl, XpaHeHus!, nepepaboTku NHOpPMaLIMi.

(1-10) 6annos

«HeypoBneTBoputenbHO» | BbICTABMSIETCA  CTYOAEHTY, KOTOpbIA He 3HaeT 3HauuTenbHol 4yactu| (0) 6annos
nporpaMMHOro martepuana, AonyckaeT CyLueCTBEHHbIe OLMOKKU, HeyBEepeHHO, C
60onbLWLMMK 3aTpyAHEHVSMM OTBEYaET Ha NPaKTUKOOPUEHTMPOBAaHHbIE BOMPOCH.
Kak npaBuno, oueHKa «HeygoBneTBOPMTENbHO» CTaBUTCH CTyAEHTaM, KOTopble
He MOryT npogormkuTe obOyveHne ©6€3 [JONOMHUTENbHBIX 3aHATUA MO
COOTBETCTBYIOLLEN ANCUUMNIIUHE.
Kputepum oueHnBaHus oTBETOB NO flabopaTtopHbIM paboTtam
Tabnuua 8
LLikana oueHnBaHus Kputepum oueHkn Kon-Bo
6annos

«OTNUYHO»

CTaBUTCH, €CMM  y4valuinca BbINOMNHSAET paboTy B MNOMHOM o6beme C
cobntogeHnem Heobxooumow nocneaoBaTenlbHOCTU MPOBEAEHUS OMbITOB U

(31-45) 6annos




Msmepeva; CaMOCTOATENIbHO U pauuoHaribHO MOHTUPYeT Heobxoanmoe
oGopyuosaHme; BCE  OnMblITbl npoBoauT B  yCnoBUAX U pexunmax,
obecneymBaroLLmx nony4vyeHne npaBusibHbIX pe3ynbTatOB WU BbliBOAOB;
cobntogaet Tpe60BaHVIF| npasun 6esonacHocCTH TpyAa; B oT4yeTEe NpaBUIlbHO U
aKKypaTHO BbINOJTHAET BCE 3alnucu, Tabnuubl, PUCYHKHN, YepTexu, rpacukm,
BblHUCNEHUA; NpaBUITbHO BbINONTHAET aHanm3 FIOFpeLIJHOCTeIZ. OtBevaeT Ha
BCe nocTaBlieHHble BOMNPOCHI

«XopoLuo» CTaBMTCH, €Cnu BbIMNONHEHbI TpeboBaHUA K OLEHKe «OTMAMYHO», HO 6bino| (16-30) 6annos
JonyLieHo ABa - Tpu HegoyeTa, He Gonee ogHow Herpybow owmnbKkn 1 0gHOro
Hepo4véTa

«Y[0BneTBOpUTENBHO» cTaBuTCH, ecnu paboTta BbINONHEHA He MOMHOCTLIO, HO 06beM BbinonHeHHou| (1-15) 6annos
4YacTu TaKoB, MO3BONSAET NOMYYUTb NPaBUIibHbIE pe3ynbTaThl U BbIBOAbLI: €CMN
B XO0de npoBedeHVs onbiTa U u3MepeHuin 6binn  AonyLieHbl  OLUMGKK.
3aTpyaHseTcsa AaTb OTBETLI HA NOCTaBMIEHHbIE BOMPOCHI

«HeyposneTsoputensHo» | cTaBuTCS, ecnv paboTa BbINOMHEHA HE MONHOCTLI0 (0) 6annos

O6wume KpuTepuu u WKana oueHUMBaHuA pe3ynbTaToB ANA AOoNyCKa K npOMe)KYTO‘-IHOﬁ aTTecTauuu

Tabnuua 9
HavmeHoBaHuMe oLeHOYHOro cpeAcTBa BannbHas wWkana
1. Bonpockl k nabopaTtopHbiM paboTam. 0-456annoB
2. TeMbl KOHCNEKTOB. 0-25 6annos
3. 3a4aHus K NpaKTUYECKUM 3aHATUSAM. 0-30 6annos

Utoro: 100 6annos

MakcumanbHoe konuyectBo BannoB 3a cemectp — 100. Oby4varowmics AonyCcKkaeTCss K 9K3ameHy npu
ycnosun 51 1 bonee HabpaHHbIX 3a cemecTp 6annos.

3.3. Kputepuum 1 Wwkana oueHUBaHUA pe3ynbTaTOB U3YyYEeHUSA OUCLUNIIUHBI HA NPOMEXYTOYHOM aTTecTaumm

OcHoBaHuem AN onpegeneHns OLUEHKM Ha 3dK3aMeHax ChyXuT YpOBeHb OCBOEHMs oby4varowmmucs
mMaTepuana u opMMpoOBaHUSA KOMNETEHUMI, NPeayCMOTPEHHbBIX NPOrpamMMon y4ebHOW AUCLMNNNHDI.

YcneBaemoCTb Ha 3a4eTe OnpeaenseTcs OLeHKaMn: «3a4TEeHO», KHE 3a4TEHO».

OueHKY «3a4TeHO» nony4dyaeT obyyaloLwmncs, OCBOMBLLMI KOMNETEHLUUN AUCLUMININNHBI Ha BCEX aTanax ux
opmupoBaHma Ha 51-100 %, nokasaBLMiA BCECTOPOHHEE, cuUCTeEMaTMyeckoe W rnybokoe 3HaHue y4ebHoro
mMatepuana, ymeHue cBo6OAHO BbINOMHATL 3agaHus, NpedyCMOTpeHHble paboyeri nporpaMMOn, YCBOMBLLWN
OCHOBHYI0 1 O3HAKOMIEHHbIW C AOMNOSTHUTENLHOW NUTEpPaTypPOn, PEKOMEHAOBaHHOW MPorpamMmMon.

OuEeHKY «He 3a4yTeHO» rnofny4yaeT oby4aloWmiics, OCBOUBLLUMNIA KOMMNETEHLMN AUCLMNIUHBI Ha BCEX aTanax
nx opMmpoBaHus MeHee 4yem Ha 51%, obHapyxmBLieMy Npobenbl B 3HaHNSAX OCHOBHOMO y4ebHOro marepuana,
A0NyCTUBLUEMY NPUHUMNUANbHbIE OLNOKN B BbINOSIHEHWM MPeayCMOTPEHHbIX paboyer NporpaMMoin 3agaHuin.

LUkana oueHMBaHuA pe3ynbTaTtoB

Tabnuua 10
MpoueHTHas WwkKana OueHkKa B cucteme:
(npv ee ncnonb3oBaHuM) «3a4YTEHO - He 3a4TeHO»
0-50% He 3a4yteHo
51-100% 3ayteHo

YcneBaemMoCTb Ha aK3aMeHe M 3alimMTe KYpCOBOro NMpoekKkTa Onpefensercsl oueHKaMu: S5 «OTnu4Hoy»; 4
«XOpOLLO»; 3 «YAOBNETBOPUTENBHO»; 2 «HEYAOBMETBOPUTENbHOY.

OueHKY «OTNUYHO» MoslyvaeT oby4aroWwmnincsi, OCBOMBLUMI KOMMNETEHLUMN AUCUMMIUHBI HA BCeX aTanax ux
dopmupoBaHma Ha 85-100 %, nokasaBLIMA BCECTOPOHHEE, CUCTEMaTMyeckoe M rnybokoe 3HaHue y4vebHoro
mMaTtepuana, ymeHve cBo6OAHO BbINOMHATH 3adaHWs, NPedyCMOTpPeHHble paboyeri NporpaMMOn, YCBOWBLLMWN
OCHOBHYIO M O3HAKOMIEHHbIN C AOMOMHUTENbLHOW NUTepaTypon, pekoMmeHaoBaHHOW nporpammoin. Kak npaswuno,
OLEHKa «OTNIMYHO» BbICTaBMNseTCA 0bOy4aloWmMMCcs, YCBOUBLUMM B3aMMOCBS3b OCHOBHbIX MONOXeHUn yyebHon
ONCUMNIUHBI, HeobxoauMMmbiX And npuobpeTtaemon npodeccun, NPOSIBUBLLUMM TBOPYECKME CMOCOBOHOCTN B
MOHUMaHWM, U3NOXEHUN U UCNONb30BaHNM y4ebHOro matepuana.

OLueHKY «XOpoLIOo» 3acnyusaeT 00y4aloLwuiicsl, OCBOMBLLUMIA KOMMNETEHUMUW AUCLMNMMHBI HAa BCeX aTanax
nx dopmmpoBaHus Ha 71-84 %, obHapyXMBLUMIA NOMHOE 3HaHWe y4eBGHOro marepuana, yCnewHo BbIMOMHSAOLWNIA
npegycMoTpeHHble paboyei NporpaMMoNn 3afdaHusi, YCBOMBLUMIA OCHOBHYIO NuTepaTtypy, PeKOMeHOOBaHHylo B
nporpamme. Kak npaBuno, oOuUeHKka «XOpOLIO» BbICTaBnseTcAd obydyalowmnmcsi, MNpoAEeMOHCTPUPOBaBLUMM
cucTeMaTMyeckoe BrageHve MaTepuanom AMCUMNAMHBI, CMOCOOHBIM K MX CaMOCTOATENIbHOMY MOMOMHEHWIO U
OobHOBMEHNI0 B xode fJanbHewwen yyebHon paboTbl M MpodeccroHanbHOM [EeSATEeNbHOCTU, HO AOMNYCTUBLUMM
HeCyLLIeCTBEHHbIE HETOYHOCTM B OTBETE.

OueHKY «yAOBNEeTBOPUTENbLHO» MNOMy4aeT oby4aloLMACH, OCBOMBLUWMIA KOMMNETEHLUN OUCLUUMIMHBI Ha
BCex aTanax ux dopmmnpoBaHus Ha 51-70 %, oBHapyXMBLUMIA 3HAHWE OCHOBHOIO y4ebHOro matepmana B 06beme,
HeobxoouMMOM ang AanbHenwen y4edbl n NnpeacTodwern paboTel Mo Npodeccrm, CrpaBNALLLMIACS C BbINOSIHEHUEM




3afilaHui, npeagycMOTpeHHbIX paboyer nporpaMmMoun, 3HaKOMbIW C OCHOBHOW nMTepaTypon, peKoMeHOOoBaHHON
nporpammon. Kak npaBumno, oueHka «y[4OBNeTBOPUTENbHO» BbICTaBNAeTCA Obyyalolwmmes, A0nyCTUBLUNM
NMOrpelHoCT B OTBETE Ha 3K3aMeHE M NpPWU BbIMNOMHEHUM 3K3aMEHaLMOHHbLIX 3agaHui, HO obnagarolmm
HeobXxoaMMbIMU 3HAHUSAMW NS YCTPaHEHUs Nof PYKOBOACTBOM npenofasaTtens A0onyLLEeHHbIX HEJ0YETOB.

OueHKa «HeyaoBNEeTBOPUTENbLHO» BbICTaBnseTcss o00yvyalollemycsi, OCBOMBLUEMY KOMMETEHL MM
ONCUMNNUHBI Ha BCEX 3Tanax ux opmupoBaHus MeHee 4eM Ha 51%, obGHapyxuBemy npobenbl B 3HAHUAX
OCHOBHOro y4yebHoro matepuana, 4onyCTUBLUEMY MpPUHUMNMAnNbHbIE OWWOKA B BbLINOMHEHUM MPeayCMOTPEHHbIX
paboyel nporpaMmon 3agaHun.

LLikana oueHMBaHuA pe3ynbTaTtoB

Tabnuua 11
MpoueHTHas wkana OueHKa B cucTeMe «HeyAOBNeTBOPUTENbHO — YAOBNETBOPUTENLHO —
(npwv ee ncnonb3oBaHUm) XOPOLUO — OTINYHO»
0-50% HeyposneTBopuTenbHO
51-70% YooBNeTBopuTEnbHO
71-84% XopoLuo
85-100% OTnn4HO




MpunoxeHue 2

YTBEPXXOARKO
Oupektop domnunana Pro0yY BO «Caml MY»
B . benebee Pecnybnuku bawkoptocTaH

J1.M. MhaxopgoBa
« » 20 .

[ ononHeHnA N N3MeHeHus K pa60'~|e17| nporpammMme AuCcUumMnIiInHbI (Mo.qynﬂ)

B1.B.03.02 «9neKkTpo3aHepreTu4ecKkme CUCTEMbI U CETU»

no HanpaeneHuto noarotoBkn (cneuymwanbHocTn) 13.03.02 «3nekTposHepreTMka W SNEeKTPOTEXHWKa» Mo
HanpaBlieHHOCTN (NPOUII0) NOATOTOBKN «DNIEKTPOIHEPreTUYECKME CUCTEMBI U CETUY
Ha 20__/20__ y4eOHbIM rog

B paGouyto nporpaMmMy BHOCATCA criefyloLume 3MeHeHus:

Pa3paboTunk ONOMHEHUIN U U3BMEHEHWIA:

(BOMKHOCTb, CTENEHb, YYEHOe 3BaHME) (mognuce) (PN0O)

JononHeHnsa n nameHeHus paccMoTpeHbl 1 040BpeHbl Ha 3acegaHumn Kadeapbl « » 20 r.,
npoTokon Ne

3aBepytowmin kacdeapon

(cTeneHb, 3BaHMe, NOANUCH) (®N0)



MpunoxeHwne 3
AHHOTauusa paboyen nporpaMmMbl AUCLUNINUHBI
B1.B.03.02 «9neKkTpo3aHepreTuyeckme CUCTEMbI U CETU»

Koa v HanpaBneHne NoAroToBKu

(cneunanbHOCTL) 13.03.02 dneKTpoaHepreTuka N 3NeKTPOTEXHUKA
HanpaBneHHoCTb (Nnpocmnb) AneKTpOo3HepreTu4ecKkme CUCTEMbI U CeTH
Keanudukauusa 6akanaBp

®dopma obyyeHus O4YHas

Nop Havyana noAroToBKU 2022

Bbinyckarowan kacpegpa MHXeHepHbIe TeXHONorum
Kadcdenpa-paspabotumk UHXXeHepHble TeXHONOornm

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

dPopma KOHTpOA (NpomexyTovHas

aTTecTauums) 3a4eT, 3K3aMeH, KYpCOBOM NMPOEKT
Yac. | Nex. Ia6. MpakTuny.
CemecTp 3 e. 3aH., 3aH., 3aH., KCP CPC KoHTponb | ®opma KOHTpons
e yac. yac. yac.
72/2 16 - 16 2 38 3aveT
324/9 48 16 80 9 135 36 3K3aMeH, KypcoBOW
NpoeKT
Wtoro 396/ 11 64 16 96 11 173 36 3a4er, sksameH,
KYPCOBOW NpOEeKT

YHMBepcan bHbl€ KOMMNETEeHUUN:

He NpeayCMOTpPEeHbI y‘-lesHblM nnaHom

O6uwenpodeccuoHanbHble KOMNeTEeHUUK:

He NpeAyCcMOTpPeHbl Y4e6HbIM NfIaHOM

MpodeccrmoHanbHbIE KOMNETEHLUU:

MK-1 CnocoBHOCTb K y4acTuIO B MOATOTOBKE TEXHUYECKMX 3a4aHNi Ha NPOEKTUPOBaHNE 06 bEKTOB ANEKTPO3IHEPreTUKN
MO-1MK- | BeinonHseT pacyeT 1 aHanu3 AaHHbIX AN NPOEKTUPOBaHUS N YHKLMOHMPOBAaHWNS, COCTaBMNSET KOHKYPEHTHO-
1 CnocoOHble BapuaHTbl TEXHNYECKUX PeLlEHMN 0O bEKTOB 3NEKTPOIHEPreTUKM

MO-3 MK- | OemoHCTpupyeT NOHMMaHe B3aMMOCBA3M 3a4ay NPOeKTUPOBaHUA 1 SKCnnyaTaumum
1

MK-2 CnocoBHOCTb K MHXEHEPHO-TEXHUYECKOMY COMPOBOXAEHUIO AEATENBHOCTU MO TEXHNYECKOMY 06CMYXMBaHMIO U
PEMOHTY 000pYyA0BaHUSA NOACTAHLNIA SNEKTPUYECKUX CETEN

MO-2 MK- | BbINONHAET pacyeTbl ANEKTPUYECKMX PEXMMOB 3NEKTPO0BOPYA0BaHNSA NOACTAHLUMUIA N ANEKTPOSHEPTETUHECKNX
2 cuctem

CopepxaHve OuCUMNMHBLI  OXBaTbiBaeT Kpyr BOMPOCOB, CBSA3aHHbIX C pacyeTamMy  PexXUMoB
9MNEeKTPOIHEPreTUYECKUX CUCTEM, MOTEPb INEKTPUYECKOA MOLLHOCTMU, 3HEPruun, NpOnyckKHOW CMOCOBHOCTU MNUHUK
anekTpornepeaay, W3y4YeHWem KOHCTPYKUMW 3MeKTpoobopyaoBaHUs MNOACTaHUMA W MUHWA  3anekTponepegad
CBEpPXBbICOKOrO HanpshkeHusi, aHanu3a paboTbl TpaHCcHOPMAaTOpPOB U TEXHUKO-3KOHOMMWYECKMX PacyeToB npu
NMPOEKTUPOBAaHNN AMNEKTPOIHEPTreTUYECKUX CETEN U CUCTEM.

MpenogaBaHve OucuuNVHbLI NpegycMmaTpuBaeT crnegywowme opMbl opraHmsaumm y4ebHOro npouecca:
nexkunn, NpakTn4eckne 3aHaTus, nabopaTopHble 3aHATUSA, CaMOCToATENbHas paboTa cTygeHTa.

Mporpammon AMcuUMNAnHbI NPeAYCMOTPEHbI cneaytowme BUabl KOHTPOMS: TEKYLLUIA KOHTPOSb YCNeBaemMoCcTu
B (hopmMe OTBETOB Ha BOMPOCHI K nabopatopHbiM paboTam, NoAroToBku pedhepatoB, BbIMOMHEHWUS 3agaHuin no
NpaKkTUYECKUM 3aHATUSIM U NPOMEXYTOYHbIW KOHTPOIb B (hopme 3a4eTa, KypCOBOro NpoekTa 1 ak3ameHa.




