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51.B.1.01.08 «3neKTposHepreTuyecKkme CUCTEeMbl U CETU»

Paboyaa nporpamMmma gucumnauHel paspaboTaHa B cooTBeTCcTBMK C TpeboBaHuamm ®rOC BO no
HanpasJeHNI0 MOAroTOBKM (cneumanbHocTu) 13.03.02 dneKTpodHepreTuka M 3dJIEKTPOTEXHUKaA,
YTBEPXAEHHOr0 npukasomMm MuHuctepctBa obpasoBaHua n Haykum P® oT Ne 144 o1 28.02.2018 u

COOTBETCTBYIOLLEr0 y4ebHOro nnaHa.
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VHXXeHep 2 KaTeropum

(BOMKHOCTb, CTeNeHb, yYeHoe 3BaHue)

3aBefyoLunii Kaenpow

COl'JTACOBAHO:

Mpencenatens METOOAUYECKOrO COBETA
thakynbTeTa / MHCTUTYTa (MK y4ebHo-
METOANYEeCKON KOMUCcun)
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nporpammbl

E.B l'oponoHnyeBa

(®no)

(PUO, cTeneHb, y4eHoe 3BaHMe)

A.A Manadhees, KaHanaaT
3KOHOMUYECKMX HayK, OOLEeHT

(PUO, cTeneHb, y4yeHoe 3BaHMe)

A.A. Manadhees, kaHangaT
3KOHOMUYECKNX HayK, OOLLEeHT

(®UO, cTeneHb, yyeHoe 3BaHue)
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1. MNepeyeHb NnaHUpyeMbIX pe3ynbTaToB 00y4eHUs Nno gucuunamHe (Moaynio),
COOTHECEHHbIX C NJaHUPyeMbiMU pe3ysibTaTaMu 0CBOeHUA obpa3oBaTeNbHOM

nporpamMmbi

HauMmeHoBaHue
KaTeropuu
(rpynnsi)
KOMMNEeTeHU !

Kop m
HauMeHOBaHue
KOMMNeTeHunun

Kopn u HauMeHoBaHue
UHAUKaTOPa AO0CTUXEeHUA
KoMneTeHuuu

Pe3ynbTaTtbl 06y4eHus
(3HaTb, yMeTb, BNafeThb,
COOTHEeCeHHble C
MHAMKATOPAMMU JOCTUXKEHUS
KOMMNEeTEeHLUH)

lpoeccroHasbHble KOMMNeTeHLnK

He npenycmoTpeHo

MK-1 CnocobeH
y4aCTBOBaTb B
NPOEKTUPOBAHNN
cucTem
3/1eKTPOCHabXeHuns
n (nnn)
3/IEKTPO3HEPreTMnYe
CKUX CUCTEM

MNK-1.4 YyacTByeT B
pa3paboTke YacTen
LOKYMEHTaUnn ANs o0TAe/bHbIX
pa3fesioB NpoeKkTa CMCTEM
3N1eKTPocHabXxeHuns n (unn)
3NEKTPO3HEPTrETUYECKNX
cucTem

BnageTb HaBblKaMu
NPoeKTNpPoBaHUs 1 Boibopa
anekTpoobopyaoBaHus, paboThbl
C HOPMATUBHbLIMU ©
CNpaBOYHbIMN AOKYMEHTaMM No
CTaTM4YeCKOMY aHanun3y B
aKCnayaTauum u
NPOEKTNPOBAHNN
3/IEKTPUYECKMNX CETEN N CUCTEM
3NEKTPOCHAbXXeHUS;
opraHusauny pa3paboTku 1
COr1acoBaHUsl TEXHNYECKMX
YCNOBUI, TEXHNYECKMX 3aaHUI
B YaCTV MPOEKTMPOBAHNSA U
PEKOHCTPYKLMK 0bopynoBaHus
noAcCTaHLWI

3HaTb Knaccugumkaumo 33C,
OpraHm3aLunio NPoeKTUPOBaHNS,
sKCnayaTaumm n obecneyeHus
TEXHNYECKMN U 3IKOHOMUYECKN
060CHOBAHHOM HAaAEXHOCTH
3HeprocHabXxeHus; NPUHLUMUMLI
obecneyeHns BbICOKOW CTEMNEHN
HaLEeXHOCTK
3N1eKTpoobopyaoBaHUS 1
3NEKTPOCHabXXeHUSs
notpebutenen

YMeTb Npou3BoAUTbL BbIOOP
3NEKTPUYECKUX annapaTos,
MallUuH, obopynoBaHms
IIEKTPUYHECKNX CTaHLI,VIIZ 7
NoACTaHLNA,
3N1EKTPOIHEPreTUYECKIUX
CUCTEM U CETEN, CUCTEM
3NeKTPOCHabXXeHns, yCTaHOBOK
3N1EKTPOOCBELLEHNS

2. MecTo aucumnnaudbl (Moayns) B CTPyKType obpasoBaTesibHOW NPOrpaMMmbl

MecTo AucuMnAnHBl (MOAYNA) B CTPYKTYype 0b6pa3oBaTeNbHON NporpaMMbl: 4acTb, hopMupyeMas
y4YyacTHUKaMu obpasoBaTesibHbIX OTHOLUEHUH

Kopn

KOMTI MpepwecTBylowune
eTeH AUCLIUIMJIUHDI
Lum

MapannenbHO ocBaMBaeMble
OUCUMUMIUHBI

Mocnepylowine AUCLUNINHDI




HanbHne nuHuKn
3NeKTpornepenayn CBEPXBbICOKMX
Hanps>KeHUn; HagexXHoCTb
3N1EKTPO3HEPreTUYECKNX CUCTEM;
OxpaHa Tpy4a B
3/1EeKTPO3HepreTuke; NoaroToBka
K npoLieaype 3aliuTbl U 3alinTa
BbIMYCKHOW KBaNNMUKALMOHHON

O6uas sHepreTuka; Cuctemsl

OCHOBbI 3KCNyaTaLum
NCKYCCTBEHHOIO MHTENNIEKTa;

aneKkTpoobopyLoBaHNS
MNK-1 | 9nekTpomMarHUTHas P PyA paboTbl; Mpon3BOACTBEHHAS
3/1eKTPO3HEPTreTUYECKNX CUCTEM;
COBMeCTMMOCTb B npakTuka: npeganniomMmHas
dNeKTpocHabxxeHne '
3JIEKTPO3HEpPreTuKe npakTuka; Pexxum paboTsl

3nekTpoobopynoBaHNS
3NEKTPO3IHEPreTUYECKNX CUCTEM;
DKOHOMWKA MPOMbILLIEHHbIX
npeanpuaTnii; IKOHOMUKA
3/1EKTPO3HEPrEeTUKN;
dnekTpobe3onacHoCTb

3. 06beM aucumMnanHbl (MoAynsA) B 3a4eTHbIX € AUHULLAX C YKa3aHMeM Koau4yecTBa
aKageMU4yeCcKUX 4acoB, BbiAeJIEHHbIX HA KOHTAKTHYIO paboTy oby4yalowumxcs ¢
npenopgasaTesieM (No BMpaM y4eOHbIX 3aHATUMA) U HA CAaMOCTOATEJIbHYIO paboTy

obyuvarowmxcs
Bcero 4acos 6 cemecTp 7 cemecTp 8 cemecTp
/ 4acoB B yacos / yacos / yacos /
Bup yuebHon paboTbl 3NEKTHOHHON 4acoB B 4acoB B 4acoB B
cbop Me 3/1IeKTPOHHOM | 3JIEKTPOHHOM | 3JIEKTPOHHOM
P dopme ¢dopme ¢dopme
AyaouTopHas KOHTaKTHas paboTta
(Bcero), 20 8 8 4
B TOM Yuncne:
Jlekuun 8 4 4 0
MNpaKTn4eckne 3aHATUSA 8 4 4 0
JNabopaTopHble paboTsl 4 0 0 4
CaMOCTOﬂTe.JleaiI paborta (Bcero), 289 134 60 95
B TOM YuChe:
NoAroToBKa K NPakTUYeCKNM 40 20 20 0
3aHATUAM
NnoAroToBKa K 3K3aMeHy 119 54 20 45
COCTaBJIEHME KOHCMEKTOB 110 60 20 30
NOArOTOBKa K labopaTopHbLIM 20 0 0 20
paboTam
KoHuTponb 11 2 0 9
NToro: 4yac 324 144 72 108
WTtoro: 3.e. 9 4 2 3

4. Copep>XaHue aMcuMniauHbl (Moayns), CTPYKTypupoBaHHOe no TeMaM (paspenam),
C YyKa3aHueM OTBe1eHHOro Ha HUX KoJiMyecTBa aKkasieMU4eCK1Mx 4acos U BUAOB
y4eOHbIX 3aHATUN




Bupabl yuebHOM
HarpysKu U ux
Ne
HanMeHoBaHMe paspena AUCLUNJINHBI TPYAOEMKOCTh, Hachl
pa3gena
Bcero
Nn3|(np|n3|CcprPC
Yyacos
CoBpeMeHHble npeacTaBaeHns 06 31eKTPOIHepPreTnYecKmnx
1 cucTeMax n ceTax. PeXnMbl 3JIEKTPO3IHEPreTUYECKUX CUCTEM. 21212 82 88
Bo3ayLiHble n KabesbHbIe MMHUK NeKTponepenayn.
Ka4yecCTBO 3/1eKTPO3HEPTr UM N perynmpoBaHmne HanpsaxeHus.
2 MoTepun 3N1eKTPUYECKON MOLL—HOCTW, SHEPT UM N MEPONPUATUS 212 ] 2| 68 74
MO UX CHUXXEHWUIO.
3 MpoeKTUpoBaHue rnaBHON INEKTPUYECKON CXEMbI 21012179 83
4 Cxema 31eKTpU4eCcKnx coeguHeHnn.NpoekTmpoBaHmne >lol 2 60 64
pacnpenennTenbHoOro yCTponucTea
Koutpone| O [ 0 | O 0 11
WNtoro| 8 | 4 | 8 | 289 | 320
4.1 CopepXaHue NEeKUUOHHbIX 3aHATUHN
Konuuyectso
Ne Copep>xaHue nekuum Yyacos /
BaHﬂ:I'VIﬂ HaumeHoBaHue pa3gena Tema nekuuum (nepeyeHb ONOAKTUYECKUX eUHNLL: 4acoB B
paccMaTpuvBaeMbIX MOLTEM, BONPOCOB) | 9/1I@KTPOHHOM
¢dopme
6 cemecTp
CoBpeMeHHble nNpeAcTaBeHns 06
371eKTPO3HEPreTUYECKNX cncTemax un
ceTax. HazHavyeHne. OCHOBHbIE
CoBpemeHHbie onpenenexHns un KnacgmcpMKaum
3NEeKTPUYECKMX CETEN 1 CUCTEM.
npencTasneHns 06
Krnaccugurkaumsa pexxnumos
371eKTPO3HEPreTNYEeCKNX y
SNIEKTPpUYeCKnX ceTen n ycnoema nx
cucTeMax U ceTax. PexxuMbl BcTynutensHas
1 paboTkl. Hay4yHoe obocHOBaHMe © 2
371eKTPO3HEPreTNYEeCKNX neKuus.
peanu3aLmns pacHeTHbIX CXeM 3aMelLLeHns
cucTeMm. BosgyLuHble u o
3N1eKTPUYECKMX CETEN U UX NIEMEHTOB.
KabenbHble TMHNK
YpaBHEHNSA YyCTaHOBUBLLErOCsH PeXMa
3neKTponepenadu.
OLHOMPOBOAHBIX U MHOFOMPOBOLHbIX
JMHWIA 3neKTponepesayn B
runepbonunyeckon opMe 1 Ha OCHOBE
MOZeNu B BUAE YETbIPEXMOJIIOCHUKA.
Moka3aTenn KayecTBa 3EeKTPOIHEPT N,
Knaccndrkauma n MeTofbl aHanmsa
noTepb 3/IEKTPO3HEPrmn. Buabi
KayecTBo anekTpoaHepruv u | MoTepu KOHCTPYKLI CYLLECTBYIOLLNX 1
. WMHHOBaLMOHHBLIX JISM. Bo3ayLuHble n
perynmpoBaHune HanpsXKeHus. | 31eKTpuy4eckon
. kabenbHble JI3M. KOHCTpYKTMBHOE
MoTepy 3NeKTPUYECKon MOLLHOCTHY 1
2 NCNoJsiHeHWe. PacyeTbl peXxnmoBs 2
MOLL—HOCTM, 3HEPT N 1 SHEprun un -
3/1eKTPUYeCcKnx ceTen. PacyeT pexunma
MEPONPUATIAA MO NX MEPOMPUATAA O f 1 1 s nekTpone eflayy C paBHOMEPHO
CHVDKEHWIO. NX CHUXKEHWIO. ponep p P
pacrnpefeneHHon Harpyskon. PacyeT
peXrMa CeTU C Pa3HbIMU HOMUHAJIbHBIMU
HanpsXKeHusaMn. PacyeTbl peXxxmmoB
3NeKTPUYECKMX CETEN.
WToro 3a cemecTp: 4

7 cemecTp




Mopsnok Bbibopa. Beibop cxeMmbl
NPUCOeaNHEHUS SNEKTPOCTAHLMN K
cncteme. Boibop reHepaTopoB.

MpoekTupoBaHue | [poeKTUPOBaHNE CTPYKTYPHOW CXEMbI
3 MpoeKkTnpoBaHWe rnaBHoON rlaBHOW 3NEKTPUYECKON CTaHuun. Bbibop 2
INEKTPUYECKON CXeMbl 3N1eKTPUYECKON | BBICOKOBOMBTHLIX BbIK/lO4aTeNel. Boibop
CXEMBbI. pasbeaunHuTenen. Boibop
N3MepUTENbHbIX TPAHC(HOPMaTOPOB TOKa.
BbIbop n3MepuTEeNbHbIX
TpaHChOPMaTOPOB HaMPAKEHNS.
CxeMa c ofiHol paboyelt n 06xonHow
Cxembl cucteMamu WKH. CxeMa ¢ ABYMS
CxeMa 3neKTpuy4eckmx S TIEKTDUYECKIX paboyrMu 1 06XOAHOM CMCTEMaMU LLUNH.
4 coeanHeHunn.NpoekTnpoBaHne coegmzeHmM Ha CxeMbl CUCTEM LUNH C FeHepaTopHbIM )
pacnpeaennTenbHOro HanpshkeHneM. CxeMa C ABYM$
- MOBbILLEHHbIX
yCTponcTBa CUCTEMaMU LUUH 1 YeTbIpbMS
Hanpsa>XeHnsax.
BbIK/O4ATENSAMN Ha Tpu Lenu. Cxema ¢
[BYM$ BbIKJIIOYATENAMN Ha Lerb.
WToro 3a cemecTp: 4
Wtoro: 8
4.2 Copep>xaHue naﬁopaToprlx 3aHATUMN
KonuyectBo
Tema Copep>xaHue nabopaTopHOro 3aHATUA yacos /
Ne HauMeHoBaHue
nabopatopHoro (mepeyveHb AUAAKTUYECKUX eQUHNLL: 4YacoB B
3aHATUA paspena .
3aHATUA paccMaTpuBaeMbiX NOATEM, BOMPOCOB) | 3/IEKTPOHHOM
cpopme
8 cemecTp
CoBpeMeHHble
NabopaTopHas
npeacTasneHns ob
3JIEKTPO3HEPreTUYecKmnx pabota Nel.
Co3zpnaHue cxembl | BoamoxxHocTm MK RastrWin, cTpykTypa
CMCTEMax N CeTSX. .
1 PEXKUMbI 3/1eKTPUYeCKor | mporpammel, NocsiefoBaTeIbHOCTb BBOAA 2
CceTn B NCXOAHbIX AAHHBIX, Lelb KOHTPOS
3JIEKTPO3HEPreTU4ecKunx o
NnporpaMMHOM NCXOAHOWN NHOPMaLnN.
cucTeMm. Bo3gywiHble n
KoMriJiekce
KabenbHble NNHKK .
RastrWin.
3NeKTponepenayn.
KayecTBo
3JIEKTPO3HEPrun n
PacyeT nageHus,
perynmpoBsaHue .
nortepu [ocTpoeHwme 3nopbl OTKIIOHEHWI
Hanps>xeHus. MNoTepu .
2 o HaNPsXXeHUs n Hanps>xeHunin. OnpegeneHne noTepb 2
3N1eKTpuYecKom y
notepb Hanps>XeHns B BO3AYLUHOW JINHUK
MOLL—HOCTW, 3HEpPruv u
3N1eKTPO3HEpPrumn
MeponpuaTHA Mo nX
CHVKEHMIO.
WToro 3a cemecTtp: 4
Utoro: 4
4.3 Copep>XaHue NpaKkTUu4ecKux 3aHATUMN
KonunyecTtBo
Ne Tema Copep)XaHue NPaKTU4eCcKoro 3aHATUA Yyacos /
3aH;|:ru;| HaumeHoBaHue pa3pena npakTU4YecKoro (NepeyeHb ONAAKTUYECKUX eQUHNLL: 4acoB B
3aHATUA paccMaTpMBaeMbIX MOATEM, BOMPOCOB) | 31€KTPOHHOM
cdopme
6 cemecTp




CoBpeMeHHble
npeactasneHuns ob
3/1eKTPO3HEPreTUYECKNX

MapameTpbl ABYXOOMOTOYHbIX
TpaHcdopmaTopoB. OnpeneneHune

paccMaTpMBaEMbIX MOATEM, BOMPOCOB)

Pacyet .
CMCTEMaxX M CeTaX. Pexxmmel MaDAMETDOB AKTVBHOI0, PEaKTMBHOIO COMPOTUBIEHUN 5
3N1EKTPO3HEPreTUYECKIMX P P N aKTUBHOr0, PeakTUBHOIO
TpaHchopMaTopoB N
cucTeM. BosaylwHble n NPOBOAMMOCTEN ABYXOOMOTOYHOIO
KabenbHble AHUK TpaHchopmMaTopa.
aneKTponepesayn.
KayecTBO 3/1eKTPO3HEPrm 1
P P Tema 2.1. PacyeT
peryanpoBaHune Hanps>KeHus.
. nageHns, notepu
MoTepn 3n1eKTpUYECKo HaAMOSKEHVS 1 PacyeT mageHns n NoTepn HanpsXXeHuns )
MOLLL—HOCTW, 3HEPruun n nong 5 JINHUN N0 BaHHbIM Havana.
MeponpuATHA Mo nUx P
371eKTPO3HEPT NN,
CHUXKEHNIO.
WToro 3a cemecTp: 4
7 cemecTp
PaspaboTka Pa3paboTka NpvHUMNMNANLHON CXEMbI
o NPUHLMMNANBHON | 3NEKTPUYECKMX coeanHeHnn. Pa3paboTka
MpoekTupoBaHMe rnaBHoOMN N
. CXeMbl N BbIMNOJIHEHNE YepTeXa rNMaBHON CXeMbl 2
3NEKTPUYECKOW CXEMBI .
INEKTPUNYHECKNX 3NIEKTPNYECKNX CoOeNHEHNN
COeLIVHEeHWI. NoACTaHUNN.
Cxembl
CxeMma 3/1eKTpuYecKnx
y 3NEKTPUYHECKUX CxeMa reHepaTop-TpaHChopMaToOp-TMHUS
coeHeHNN.MpoeKTupoBaHme .
coeaMHeHnn Ha C ypaBHUTENbHO-06X04HbIM 2
pacnpeLennTesibHOro
y MOBbILLEHHbIX MHOFOY T 0/IbHUKOM.
yCTpoOnCTBa
Hanpsa>XeHnax.
WToro 3a cemecTp: 4
WUtoro: 8
4.4. Copep>XaHue CaMOCTOATeNIbHOMU PaboThbl
Bug, Copep>XaHue CaMOCTOATEJIbHOM
. paboTbl Konuuectso
HauwmeHoBaHue pa3pesia |caMOCTOATEJNIbHOM
paboTkl (mepeyeHb ONOaKTUYECKUX e 4NHNLL: Yyacos

6 cemecTp




CoBpeMeHHble
npeacTaBneHns ob
3/1IeKTPO3HEepreTnyecKmx
CUCTEMAX U ceTax. Pexxumesl

MoAroTtoBKa K

BuIbl KOHCTPYKLUN CYLLECTBYIOLLNX U
WHHOBALMOHHbLIX JISM. Bo3ayLwHble n
KabenbHble JI3M. KOHCTPYKTUBHOE
NcnonHeHne. PacyeTbl peXxnMoB
3NEeKTPUYECKNX ceTen. PacyeT pexnma
JINHWW 3J1IeKTponepesayn C paBHOMEPHO
pacnpefeneHHon Harpyskon. PacyeT
peXxunma CeTu C pasHbIMY HOMUHANBHBLIMN
HanpsXXKeHAMN. PacyeTbl peXxnmoB
anekTpudecknx ceten. CywecTayowme un
WHHOBALMOHHbIE BUIbl U KOHCTPYKL MK
TpaHchopMaTopoB. AHann3 paboThl
TPaHCOPMaTOPOB C YH4ETOM UX

KOHCTPYKTUBHOIO UCMOJIHEHUA N UX 45
3/1IeKTPO3HepreTnyecKmx 3K3aMeHaMm
PeXmnMoB. PacyeTbl peXxnumos
cucTeM. BospoyLwHble n N
3NIeKTPUYECKUX CeTeN. PacyeT pexuma
kabenbHble MNMHWK
MPOCTbIX 3aMKHYTbIX 3/IEKTPUYECKMNX
3/leKTpornepenayu. .
ceTen. JINHMA C 4BYXCTOPOHHUM
nMTaHWeMm, KosbLieBas cxema. MpuHumn
pacLienneHns CeTu U peLleHmne C ero
MOMOLLIbIO HEKOPPEKTHbIX 3afa4y npu
OrPaHUYeHHON UHOPMaLLK O
napaMeTpax 3/1eKTPUYeCKon CeTu.
MeTonbl 3KBMBaJIEHTHbIX
npeobpa3oBaHWin CXEM, KOHTYPHbIX,
Y3JIOBbIX YPABHEHUN U NX YaCTHble
cliyydanm.
CoBpeMeHHble
npeacTaBneHns ob Co3naHne cxeMbl 31EeKTPUYECKON CeTu B
3/1IeKTPO3HEepreTnYecKmx nporpaMMHOM Komnekce Rastrwin.
cucTeMax u ceTax. Pexxumel CocTaBneHune Bo3moxxHocTwm MK RastrWin, cTpykTypa 17
3/1IeKTPO3HEepreTnYecKmx KOHCMEKTOB nporpammel, NocaefoBaTeIbHOCTb BBOAA
cucteM. BospoylwHble n MCXOAHbIX AaHHbIX, Lieslb KOHTPOJIS
kabenbHble ANMHUK NCXOOHOM MHDOpPMaLUK.
3/1leKTpornepenayu.
KayecTBO 3/1€KTPO3HEPrUn 1
perynnmpoBaHune Hanps>XeHns.
MoTepun anekTpnYeckom MNoaroToska K
P P A MaTepunan Bcex pa3fenos 48

MOLL—HOCTW, SHEPIrnn 1"
MeponpunaTna no nx
CHVXXEHMUIO.

3K3aMeHy




CoBpeMeHHble
npeacTaBneHns ob
3/IEKTPO3HEPreTUYEeCKmMX
cucTemMax n ceTax. Pexxunmel
3/IEKTPO3HEPreTUYECKMX
cnucTeM. BosayLwHble n
KabesnbHbIe MHUN
asleKTponepenayn.

MoAroToBka K
nabopaTopHbIM
paboTam

BuIbl KOHCTPYKLUN CYLLECTBYIOLLNX U
WHHOBALMOHHbLIX JISM. Bo3ayLwHble n
KabenbHble JI3M. KOHCTPYKTUBHOE
NcnonHeHne. PacyeTbl peXxnMoB
3NEeKTPUYECKNX ceTen. PacyeT pexnma
JINHWW 3J1IeKTponepesayn C paBHOMEPHO
pacnpefeneHHon Harpyskon. PacyeT
peXxunma CeTu C pasHbIMY HOMUHANBHBLIMN
HanpsXXKeHAMN. PacyeTbl peXxnmoB
anekTpudecknx ceten. CywecTayowme un
WHHOBALMOHHbIE BUIbl U KOHCTPYKL MK
TpaHchopMaTopoB. AHann3 paboThl
TPaHCOPMaTOPOB C YH4ETOM UX
KOHCTPYKTUBHOIO UCMOJIHEHUA N UX
PeXmnMoB. PacyeTbl peXxnumos
3N1EKTPUYECKNX ceTen. PacyeT pexnma
MPOCTbIX 3aMKHYTbIX 3/IEKTPUYECKINX
ceTen. JINHUSA C ABYXCTOPOHHUM
NUTaHWEeM, KonbLieBas cxema. MpuHumn
pacLienneHns CeTu U peLleHmne C ero
MOMOLLIbIO HEKOPPEKTHLIX 3a4ay Npwu
OrPaHUYeHHON UHOPMaLLK O
napameTpax 3/IeKTPUYECKON CETN.
MeToAbl 3KBMBaAJIEHTHbIX
npeobpa3oBaHN CXEM, KOHTYPHbIX,
Y3JIOBbIX YPABHEHUN U NX YaCTHble
clyyvaum.

20

MpoeKTnpoBaHMe raaBHoOM
3NEKTPUYECKON CXEMBI

CocTaBneHune
KOHCMEKTOB

NAbl KOHCTPYKLUN CYLLECTBYIOLLNX 1
WHHOBALMOHHbLIX JISM. Bo3ayLwHble n
KabenbHble JI3M. KOHCTPYKTUBHOE
ncnosHeHne. PacyeTbl peXxnMoB
JN1EKTPUYECKNX ceTen. PacyeT pexnma
JINHWW 3N1IeKTponepesayn C paBHOMEPHO
pacrnpefeneHHon Harpyskon. Pacyer
peXxunma CeTu C pasHbIMY HOMUHANbHBLIMA
HanpsXXKeHNAMN. PacyeTbl PeXXnMoB
anekTpudecknx ceten. CywecTayowme un
WHHOBALNOHHbIE BUIblI U KOHCTPYKL MK
TpaHcopMaTopoB. AHann3 paboThl
TpPaHCOPMaTOPOB C YH4ETOM UX
KOHCTPYKTUBHOIO UCMOJIHEHNA U UX
pPeXmnMoB. PacyeTsl peXxnumos
3NEeKTPUYECKNX ceTen. PacyeT pexnma
MPOCTbIX 3aMKHYTbIX 3/IEKTPUYECKMNX
ceTen. JINHUSA C ABYXCTOPOHHNM
NUTaHWEM, KOMbLieBas cxema. MpuHumn
pacLienieHns CeTu U peLleHmne c ero
MOMOLLIbIO HEKOPPEKTHLIX 3a4a4y Npwu
OrPaHUYeHHON UHOPMaLLK O
napameTpax 3/IeKTPUYECKON CETN.
MeTonbl 3KBMBaJIEHTHbIX
npeobpa30oBaHNA CXEM, KOHTYPHbIX,
Y3JIOBbIX YPaBHEHUN U NX YaCTHble
coyyaum.

UToro 3a cemecTp:

134

7 cemecTp

MpoeKTMpoBaHMe r1aBHOM
3N1EKTPUYECKON CXEMBI

CocTaBneHune
KOHCMEKTOB

MaTepwvan BCex pa3fesios

20

MpoekTMpoBaHMe r1aBHOM
3N1EKTPUYECKON CXEMBI

MoaroTtoBKa K
nabopaTopHbIM
paboTam

MaTepwvan BCex pa3fesios

40

10




WToro 3a cemecTp: 60

8 cemecTp

Ka4yecTBO 3/1eKTPO3HEPr K 1
perysimpoBaHne Hamnps>KeHus.
MoTepw 3neKTpruyeckomn
MOLL,—HOCTW, SHEPTUN ©
MeponpuATUS MO KX
CHUXXEHNIO.

MoaroTtoBKa K
NnpakTU4YeCcKnm
3aHATUAM

Ka4yeCTBO 3N1eKTPO3HEPT M,
peryanmpoBaHue HanpsXXeHns n ero CBAsb
C yCnoBmsaMmM paboTbl U peXXnMamMm
INeKTPUYeCcKmx ceTen. 3agayn, MeToabl U
YyCTPONCTBa peryanpoBaHns
HanpshkeHus. MpUHUUN BCTPEYHOro
perynnpoBaHua Hanps>xeHus. MNotepu 20
3NEKTPUYECKON MOLLHOCTM 1 SHEPTUN 1
MeponpusATUS MO UX CHXKEeHW0. MeToabl
1 MEPOMNPUATKSA MO YMEHbLLIEHWIO MOTEPb
3/1EeKTPO3HEPruY B MUTAIOLLNX U
pacnpenennTesibHblX 3JIeKTPUYECKUX
CeTsX U B CUCTEMAX 3/IEKTPOCHabXeHMs

[poeKkTrpoBaHue rnaBHoOM
3/IEKTPUYECKON CXEMBI

MoaroTtoBKa K
3K3aMeHy

Ka4yeCcTBO 31eKTpo3Hepruu,
peryavpoBaHmne HanpsXXeHnsa U ero CBs3b
c ycnoBmaMu paboTbl U pexxumamu
3JIEKTPUYECKUX CeTeN. 3agayn, METOAbI U
YyCTPONCTBa peryanpoBaHns
Hanps»xeHus. NMpuHUKN BCTPEYHOr o
perynnpoBaHma Hanps»xeHus. MNotepu 15
3JIEKTPUYECKOW MOLLHOCTUN U SHEPTUN U
MeponpuUsATUS MO UX CHUXKEeHUo. MeToabl
N MeponpuATKSA Mo YMeHbLUEHUIO NoTepb
3JIEKTPO3HEPrum B MUTAKOLWMX 1
pacnpenenuTesnbHblX 3N1eKTpUYecKnx
CeTAX N B CUCTEMAX 3JIEKTPOCHabXeHNs

CxeMa 3/1eKTpnYecKmnx
coegnHeHun.NpoekTmpoBaHue

MoaroTtoBKa K

Co3paHne CxeMbl 31EeKTPUYECKON CeTU B
nporpaMMHOM Komnekce Rastrwin.
Bo3moxxHocTw MK RastrWin, cTpykTypa

15
pacrnpenennTensHoro 3a4eTy nporpammel, NoCaefoBaTebHOCTb BBOAA
YCTPOWCTBa NCXOLOHBIX JaHHbIX, LeSb KOHTPONA

NCXOLHOM MHDOPMaLUN.
CocTaB/ieH/E N YTEHNE CXeM C OOHOM
CxeMa 3/1eKTpU4eCcKmx . .
g paboyen n 06x0QHOM CUCTEMAMN LLNH.
coenHeHunn.MpoekTupoBaHue | MoaroToBka K y
Cxema ¢ aByms paboyumm n obxonHom 45
pacrnpenesmTensHoro 3K3aMeHy
N CMCTEMAMM LWH C FeHePaTOPHbIM
YyCTPONCTBa
Hanps>xeHnem.
Utoro 3a cemecTp: 95
UToro: 289

5. NMepevyeHb y4eOHOM NnuTepaTypbl M y4uebHO-MeTOaMYECKOro obecneyeHus no
aucuunnuHe (Mmopynio)

Pecypc HTb
N Bubnauorpaduueckoe onucaHue Camr'Ty
n/n g (3BC Caml Ty,

[PRbooks n T.4.)

OCHOBHas nMTepaTypa

dneKkTpuyeckne cucTembl 1 cet; HoBOCMBMPCKNA roCy AapCTBEHHbIN
1 | TexHunyeckn yHusepcmTeT, 2017.- Pexxum goctyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||91589

DNEKTPOHHbIN
pecypc

JlononHuTenbHas nuTepaTtypa
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FonbawTernH, B.I'. TecTbl AN5 py6eXHOro 1 UTOroBOro KOHTPOIS 3HAHWUIA MO
ANCUNNINHE «DNIeKTPOIHEpreTnyeckme CUCTeMbl U ceTu» Ana bakanaspos
3JIEKTPO3HEpPreTnYeckux npodunei : npakTukym / B. I'. TonbawTeiH, J1. M.
NHaxonoBa; CaMap.roc.TexH.yH-T, ABTOMaTU3NPOBaHHbIE
3JIeKTpO3HepreTnyeckme cuctemsl.- Camapa, 2014.- 79 c..- Pexxum
poctyna: https://elib.samgtu.ru/getinfo?uid=els_samgtul||elib||1019

DNEKTPOHHBbIN
pecypc

lFonbawTenH, B.I'. 21eKTpoTEXHNYECKNE KOMMIEKCHI U CUCTEMBI
3/1eKTPOoCHabXxeHnsA(B NpuMepax 1 3agadax) : yyeb.nocobue / B. T.
MonbawTenH, J1. M. MHaxopoBa, M. A. Kynara; Camap.roc.TexH.yH-T,
ABTOMaTU3NPOBaHHbIE 3NIEKTPOIHEPreTUYeCKne cucTemMsl 1 ceTn.- Camapa,
2014.- 124 c..- Pexxum gocTyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtu||elib||1457

DNEKTPOHHBIN
pecypc

DNeKTpo3HepreTnyeckne CUCTEMbI U CETY : @BTOMaTU3UP.TECThI /
Camap.roc.TexH.yH-T, ABTOMaTU3MPOBaHHbIE 3/IEKTPOIHEPreTUYECKME
CUCTEMbI; COCT. B. I'. FonbawTenH, cocT., pea. J1. M. MHaxonoBa.- Camapa,
2009.- 76 C..- Pexxum pocTyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtu||elib||181

DNIeKTPOHHbIN
pecypc

DNIeKTpo3HepreTnyeckme cuctemsl 1 cetn; CeBepo-KaBkasckuii
henepanbHbIn yHUBEpcUTET, 2017.- Pexxum gocTyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtul||iprbooks||83238

DNEKTPOHHBIN
pecypc

HocTtyn obyyatowmxcs K 9P HTB Caml'TY (elib.samgtu.ru) ocyliecTBnseTcs nocpencTBOM NEKTPOHHON
NH(OpMaLMOHHON 06pa3oBaTeNbHON Cpelbl yHMBepcuTeTa U caTta HTB Caml TY no nornHy u naposto.

6. NMepeueHb MHCI)OpMaI.IMOHHbIX TeXHOJIOrMM, MCnoJibdyeMbiX NpPu oCyLleCTBJIEHUHN

nporpaMMHOro obecneuyeHus

obpasoBaTenbHOro npouecca No gucuuniauHe (Moaynio), BKJlO4Yas nepeyeHb

Mpu NPOBEAEHUN NEKLMOHHBIX 3aHATUIA UCMOMb3YETCs MyAbTUMeLNHOe 0bopyAoBaHNe.
OpraHn3oBaHO B3amMoaeicTere obyyatowerocs n npenofaBaTeNis C UCMOJIb30BAHUEM 3/1IEKTPOHHOM
NH-hopMaLMOHHON 0bpa3oBaTeNbHOW Cpeabl YHUBEPCUTETA.

No Cnoco6
HauMeHoBaHue MpousBoauTenb
n/n pacnpocTpaHeHus
1 | Microsoft Office Microsoft . JInueH3noHHoe
(3apybexHblii)
2 | Microsoft Office 2007 Open License Academic Microsoft . JInueH3noHHoe
(3apybexHbii)
3 | MK RastrWin AOQ «HTL| ESC> . JInueH3noHHoe
(OTevyecTBEHHbIN)
4 | Adobe Reader Adobe Systems ) CeoboaHo
(OTe4vecTBEHHbIN) pacrnpocTpaHsemoe
AO «JlabopaTopus
5 | AHTuBumpyc Kaspersky Endpoint Security Kacnepckoro» JInueHsnoHHoe

(OTeyecTBEHHbIN)

7. NMepeveHb pecypcoB UHPOPMALMOHHO-TEJIEKOMMYHUKALLMOHHOW ceTh «MHTepHeT»,
npodeccuoHanbHbiX 6a3 JaHHbIX, UHPOPMALMOHHO-CNPABOYHbLIX CUCTEM

n/n

HauMmeHoBaHue KpaTkoe onucaHue

PeXxum poctyna

12



Poccuinckune 6a3b

DNeKTpoHHas AHHBIX
bubnnoTeka http://irbis.samgtu.local/cgi-bin/irbis64r_01/cqgiirbis_64.exe A
g OrpaHNYeHHOoro
n3gaHunm Caml 7Y
focTyna
Poccunckne 6a3b
KoHcynbTaHTI0C
OaHHbIX
(npaBoBble
OrpaHNYeHHOoro
LOKYMEHTbI)
focTyna
BUHUTN -
Bcepoccumnckmm Poccuinckne 6a3b
NHCTuTyT OaHHbIX
Hay4HOM n OrpaHNY4eHHoro
TeXHNYecKom [ocTyna
NHgopMaummn
MUHNCTEpPCTBO Pecypcbl OTKpbLITOro

SHepreTuky PO

http://www.minenergo.gov.ru/

[ocTyna

HoBocTwn
SHEepPreTuKuy,
ATOMHON 1
A0epHom
NPOMBbILLNEHHOCTY

http://www.minatom.ru/news/prom

PecypCbl OTKPLITOr0
[ocTyna

8. OnucaHme MaTepmanbHO-TeXHU4YECcKou 6a3bl, He0OXOAMMON ANA OCYLLECTB/IEHUA

obpasoBaTenbHOro npouecca nNo aucuuniauHe (mogynio)

JleKuUOHHbIe 3aHATUSA

MpakTuyeckue 3aHATUA

JlabopaTopHble 3aHATUSA

13

AyonTopun ANA NEKUMOHHbIX 3aHATUN YKOMMAEKTOBaHbl Mebenbld N TeXHUYeCKUMU CpeacTBamm
obyyeHns,
cayXawumu nns npepctasneHns ydebHom wuHdpopmauum 6onbwon ayantopumn
AEMOHCTPALMOHHOr0
obopynoBaHus (MPOEKTOpP, IKpaH, KOMMNbIOTEP/HOYTOYK), y4ebHOo-HarnaaHble nocobus, TemaTnyeckune
nnnicTpaunm) aya. 401,

(Habopol

AyanTopumn ANS NPakTUYECKUX 3aHATUIA YKOMMJEKTOBaHbl crneuvannsvpoBaHHon mebenbio u
TeXHUYeCKUMU
cpeacTBamm obyyveHns (NPoeKTop, 3KpaH, KOMMbOTEP/HOYTOYK).

AyonTopun Ona nabopaToOpHbIX 3aHATUN YKOMMAEKTOBaHbI CNeLnuann3npoBaHHON Mebenbio U
TeXHNYECKUMU
cpencTeamu obyyeHuns (cTeHabl A8 N1abopaTopHbIX paboT)


http://irbis.samgtu.local/cgi-bin/irbis64r_01/cgiirbis_64.exe?C21COM=F&I21DBN=ELIB&P21DBN=ELIB&S21FMT=&S21ALL=&Z21ID=&S21CNR=
http://www.minenergo.gov.ru/
http://www.minatom.ru/news/prom

CamocTosATeNbHas pa60Ta

MoMelleHns ANs CaMOCTOATENbHON PaboThl OCHALLEHbI KOMMbIOTEPHON TEXHUKON C BO3MOXHOCTbIO
NoOOKYEeHNA K CeTU «MHTepHEeT» U AOCTYNOM K 3/IEKTPOHHON MH(OPMaLMOHHO-06pa3oBaTeNbHON Cpeae
CamI'TY:

- ynTanbHbIN 3an HTB Caml'TY ;

- KOMMbIOTEpPHbIE KNacchl (aya. 404, 401, 411).

9. MeTogunyeckue MaTepualibl

MeToanyeckue pekoMeHgauunn rnpun pa60Te Ha JIEKUUU

[lo NeKunmn CTyaeHT OO0JKEH NMPOCMOTPETh y4ebHO-MEeTOANYECKYI0 U Hay4YHYIO NNTepaTypy Nno TemMe
Nekunn ¢ TeMm, 4yTobbl UMeTb NpeacTaBaeHne o npobnemax, KoTopble ByayT pa3bupaTbCs B NEKLUN.

Mepen Havanom nekuum obyvatowmmcs coobllaeTcs TeMa NeKuumn, nNaaH, BONpPoChl, noajexaliune
PacCMOTPEHNIO, AOBOAATCA OCHOBHblE NUTEPaATYpPHble NCTOYHUKK. Becb y4yebHbIn MaTepuan, coobliaemblin
npenofaBaTeneM, LO/DKEH HE MPOCTO MNPOCAYLWMBATLCA. OH A0/KEH ObITb aKTUBHO BOCMPUHAT, T.€. YC/bILIaH,
OCMbICJIEH, MOHSAT, 3apMKCMPOBaH Ha ByMare v 3akpenseH B MamsaTu. MNpnucTynas K CayLwaHnio HOBOro y4ebHoro
MaTepuana, Nnosie3HO MbICJIEHHO YCTAHOBUTL €ro CBA3b C paHee M3yyeHHbIM. Cnens 3a TEXHUKON YTeHus
NEKUMN (aKLEHT Ha CyLLeCTBEHHOM, MOBbILLIEHWE TOHA, U3MEHEHME PUTMa, May3a 1 T.M.), HeobxoamMmo BCieq 3a
npenofaBaTesieM YMeTb BblAeNsATb OCHOBHbIE KaTEropuu, 3aKoHbl U ONPeaensiTb X CcolepXKaHue, npobnemsi,
npennofiaraTb UX BO3MOXHbIE PELUEHMNS, AOKa3aTeNbCTBa U BbIBOAbI. OCyLEeCTBAAS TaKyl paboTy, MOXHO
3Ha4YnTeNbHO 0bnerynTb cebe NoHUMaHUe y4ebHOro MaTepuana, ero KOHCNeKTUPOoBaHUE 1 AajbHellee
n3yyeHne.

KoHcnekTupoBaHne nekuuyu nossonseT obpaboTaTh, CUCTEMATU3NPOBATL W JyyYlle COXPaHUTb
NOJIy4eHHY MHDOPMaLNo C TeM, 4Tobbl B ByaylWeM MOXHO Obls10 BOCCTaHOBUTb B MaMSATU OCHOBHbIE,
cogepxxaTtesibHble MOMEHTHI. TunnyHas 0LIJI/I6Ka, coBepllaemMad o6yqarou.|,|/|Mc;|, OO0CJZIOBHOE KOHCNEKTpoBaHMe
peyn npenofasaTens. Kak npasuiao, Npu 3annucu «CJ0BO B C/I0OBO» HE OCTAeTCA BPEMEHU Ha 064yMbiBaHMeE,
aHann3 n cuHTe3 uHpopmauun. OTbrpas HY>KHYIO MH(OPMALILIO, FTNaBHbIE MbICW, NPO6AEMbI, pelleHuns u
BbIBOJbl, HEOOXOAMMO COKpPaLLaTh TEKCT, CTPOUTb €ro TaknM 06pa3oM, YToObl MOTOM MOXXHO ObISI0 IEFKO B HEM
pa3obpaTbCs. XKenaTenbHO 0CTaBUTb B paboynx KOHCMEKTaxX Mo, Ha KOTOPLIX MOXXHO ByaeT aenaTb MOMETKU
N3 pPEeKOMeHAOBaHHOW NUTepaTypbl, LOMNOJHAKLWMWE MaTepuan MPOCAYLWAHHONW NleKuumn, a Takxe
nogyepkmeatowme ocobyto BaXKHOCTb TEX UMM MHbLIX TEOPETUYECKUX MOJIOXKEHUA. C OKOHYaHUEM NeKLUK
paboTa Haf KOHCMNEKTOM He MOXXET CHMTaTbCs 3aBepLleHHON. Hy>XHO ellle BOCCTaHOBUTbL OTAE/IbHbIE MecTa,
NMPOBEPUTb, BCE JIN MOHATHO, YTOYHUTb YTO-TO Ha KOHCYAbTaLMM U T.M. C TeM, YTOObl KOHCNEKT MOr ObIThb
MCMNOb30BaH B MpoLecce NOAroTOBKM K MPaKTUYECKUM 3aHATUAM, 3a4eTy, 3K3aMeHy. KOHCNEeKT nekuun -
He3aMeHUMbI y4ebHbIN JOKYMEHT, HEOBXOAUMBIA A8 CAMOCTOSTESIbHON PaboThl.

MeToauyeckme pekoMeHaaLmm npy noaroToBke 1 paboTe Ha NPaKTUYECKOM
3aHATUU

MpakTuyeckne 3aHATUA NO ANCLMMNINHE NMPOBOAATCS B LENaxX BblpaboTKM NPakTUYECKUX YMEHWUI Y
nprnobpeTeHnsa HaBLIKOB B peLleHn NPothecCMoHas bHbIX 3a4ay.
PekomeHayeTCcs cnenytollas cxema NoAroTOBKM K MPaKTUYECKOMY 3aHATUIO:
1. 03HaKOMMEeHMe C MNaHOM MPAKTUYECKOr0o 3aHATMSA, KOTOPbIM OTpaKaeT Codep)xaHue
npenioXeHHON TeMbI;
2. npopaboTKa KOHCMEeKTa NeKunu;
3. YTeHMe peKOMEeHAO0BaHHOM NUTepaTypbl;
4. NoAroTOBKa OTBETOB Ha BOMPOCHI MiaHa NPaKTUYeCKOro 3aHATUS;
5. BbIMOJIHEHWE TECTOBbLIX 3a4aHWIA, 3a4a4 1 ap.

lNopnroToBKa o6yqarou.|,eroc;| K NMPaKTN4YeCKOMY 3aHATUIO NMPON3BOAUTCA MO BOMpocCam, p33p360TaHHbIM
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ONS KaXKLOW TeMbl NMPakKTUYECKUX 3aHATUIA U (MAK) Nekuuin. B npouecce NoaroTOBKU K MpakTUYECKUM
3aHATUAM, Heobxooumo obpaTnTb ocoboe BHMMaHME Ha CaMOCTOATENIbHOE M3y4YeHWe peKOMeHL0BaHHOM
JInTepaTypbl.

PaboTa CTyAeHTOB BO BpeMs MPaKTUYeCKOro 3aHATMSA OCYLLEeCTBASETCS Ha OCHOBE 3aJaHuii, KOTopble
BblAalOTCA 06yqa+ou.u/|Mc;| B Ha4dasie Wnn BO BPEMA 3aHATUA. Ha NMPaKTUYECKNX 3aHATUAX NMPUBETCTBYETCA
aKTUBHOE yyacTue B 06CYXXAEHUN KOHKPETHbIX CMTyauuin, CNOCOBHOCTb Ha OCHOBE MOJIYYEHHbIX 3HAHWA
HaxoauTb Hanbonee 3PPEKTUBHbIE PELUEHNA MOCTaBJIEHHbLIX MpobaeM, ymMeTb HaxOAWTb MOJIE3HbIN
LOMOMHUTENbHLIA MaTepuan no TeMaTuke 3aHATUNR. Obyvatowmmca Heobxoammo obpallaTh BHUMaHMWE Ha
OCHOBHbIE MOHATWS, aArOPUTMbI, ONPeAensiTb NPaKTUYECKYI0 3HAYNMMOCTb pacCMaTPMBAEMbIX BOMPOCOB. Ha
NPakKTUYeCKUX 3aHATUAX oby4alowmecs LOJHKHbI YMEeTb BbIMOJHUTL pacyeT Mo 3afaHHbIM napamMeTpam uau
BbipaboTaTb onpeaesieHHble peleHns no o6o3HavyeHHoN npobneme. 3afaHns MoryT ObiTb FpynnoBbie ©
MHAVBUAYaNbHbIE. B 3aBUCUMOCTY OT CIOXKHOCTY NpeasiaraeMbix 3alaHui, Lenen 3aHaTus, obLien noaroToBKM
obyyaLwmxca npenoaaBaTeNlb MOXET MOACKa3aTb 00y4aloLWMMCs anropuTM peLleHns nam nepsoe OenCTBUe,
nnn ykasaTb obLllee HanpaBieHne paccyxaeHwuir. MonyyeHHble pe3ynbTaTbl 06CYXAAOTCA C NMO3ULUA UX
a[EeKBATHOCTY AN 3PDEKTUBHOCTN B PaCCMOTPEHHON CUTYyaLIUN.

MeToauyeckne pekomeHaaumm npu paboTte Ha N1abopPaTOPHOM 3aHSATUN

MpoBeneHne nabopaTopHo/ paboTbl LENNTCA Ha ABE YCJAOBHbIE 4acTW: TEOPETUYECKY U
NpaKTUYeCKyIo.

HeobxoaAnMbIMW CTPYKTYPHBIMI 3N1EMEHTAMU 3aHATUA ABNAIOTCS NpoBeaeHne nabopaTopHon paboThl,
npoBepKa YCBOEHHOro MaTepuana, BKYaoLwas 06cyKieHne TeopeTn4eckmx 0CHOB BbIMOHAEMOW paboThl.

Mepen nabopaTopHoi paboTon, Kak NPaBMI0, NMPOBOANTCA TEXHUKO-TEOPETUYECKNIA MHCTPYKTaXK Mo
MCNonb30BaHMIO Heobxoaumoro obopynoBaHus. MpenofaBaTeslb KOPPEKTUPYET AeATeNbHOCTL obyyatollerocs
B npouecce BbiMoaHeHUs paboTbl (Npu HeobxoaumocTu). Mocne 3aBeplueHns nabopaTopHON paboThl
NOABOAATCS UTOMW, 06CY)KOATCA pe3ybTaThl LeATENbHOCTY.

Bo3MoOXHbI crenytowmne GopMbl opraHusaumm nabopaTopHbix paboT: poHTanbHasA, rpynnoBas u
nHanBmAayanbHada. MNMpn GpoHTanbHOW HopMe BLINOMHAETCS OfHa M Ta e paboTa (Npy 3TOM BO3MOXHbI
pa3JinyHble BapuaHThbl 3aaaHuin). Mpu rpynnosoi dopme paboTa BbIMONHSAETCS Fpynmnon (KkomaHaon). Mpu
NHOVBUAYANbHON (hopMe 06yYatoLLMMNCS BLIMOMHATCA UHANBUAYAbHbIE PaboThI.

Mo kakxgon nabopatopHon paboTe MMEKTCS MeTOAMYECKME YKa3aHWd MO WX BbIMOJHEHUIO,
BKJIlOYalOLIME HEOOXOAMMBIN TeopeTUYeCKUn 1 NpakTUYeCKUn MaTepuan, Ccofepxaliue 3/IeMEHThl U
nocnefoBaTesbHY0 UHCTPYKLMIO MO NpoBefeHunto BbIbpaHHON paboThbl, MHAMBUAYa IbHbIE BapUaHTbl 3alaHun,
TpeboBaHMs 1 HOopMy OTHETHOCTU MO faHHOW paboTe.

MeTognyeckue pekomMeHaauunn rno BblMOJIHEHUIO CaMOCTOSATE/IbHON pa60TbI

OpraHusaumnsa camocToAaTenbHOW paboThl 06y4aLWMXCA OPUEHTUPYETCH Ha aKTUBHbIE METOLb
OBMafeHNsA 3HaHWAMMW, pa3BUTME TBOpPYeCKMX crnocobHocTel, mepexoL OT MOTOYHOro K
NHOVBUAYANN3MPOBAHHOMY 00y4YeHWI0 C y4eTOM NoTpebHOCTEN N BO3MOXXHOCTEN 0byyatoLerocs.

CamocToaTenbHas paboTa ¢ y4yebHukamu, y4ebHbiMM Nocobusmm, Hay4Hon, CNPaBOYHOM ANTepaTypon,
MaTepvanaMmmn Nepuoanyeckux n3gaHnn n MHTepHeTa aBnseTca Hanbonee ahheKTVBHLIM METOAOM MOSTYHEHNS
LOMONHUTESIbHbIX 3HaHWIN, NO3BOASET 3HAYNTENIbHO aKTMBMU3MPOBATb NPOLECC OBAALEHUS UHOopMaLnen,
cnocobcTByeT 6onee rnybokoMy yCBOEHMIO M3y4aeMOoro MaTepuana. Bce HoBble MOHATUSA MO M3yYaeMon Teme
HeobX0AMMO Bbly4UTb HaU3YCTb 1 BHECTW B r0CCapuin, KOTOPLIV LienecoobpasHo BeCTU C CaMOro Ha4vana
N3y4yeHnsa Kypca.

CamocTosTenbHas paboTa peanusyercs:

® HernocpeACcTBEHHO B NMpoLecce ayaUTOPHbIX 3aHATUN;

® Ha NeKumsx, NPaKTUYeCKUX 3aHATUSAX;

® B KOHTaKTe C nNpenofaBaTefieM BHE PaMOK pacrnucaHums;

® Ha KOHCYJNibTaumax no y4yebHbIM BonpocaM, B X04€e TBOPYECKMUX KOHTAKTOB, MpU NUKBMAALAN
3a[0/DKEHHOCTEN, NPV BbINOJIHEHUN UHAUBUAYAbHBIX 3a4aHUNA U T.4.;

e B bubnmoTeke, foma, Ha KadenLpe nNpu BoiNOAHEHNUM 0ByYaloWwMMCa y4ebHbIX N NPAaKTUYECKUX
3ajau.

9 eKTUBHbLIM CPeACTBOM OCYLLECTBAEHMS 06y4YaloLwmMcs camocTosaTensHON paboThl ABAgeTCS
3NeKTPOHHaa MHdopMaLunoHHo-obpa3oBaTenbHasa cpefila yHUBepcuTeTa, KoTopas obecneymsaet JOCTyn K
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y4yebHbIM nnaHam, paboymm nporpamMmam OUCUUNANH (MoAoynen), NpakTUK, K N34aHMUAM 31EKTPOHHbIX
6MbNNOTEYHbIX CUCTEM,

10. ®oHA OLLEHOYHbIX CPEeACTB NO AUCLUNJIMHE (MOoAaYyNIo)

QoHJ OLLEHOYHbIX CPeACTB NpeacTassieH B npunoxeHnn Ne 1,
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MpunoxeHue 1 k paboyel nporpamme OUCUUMAUHBI
61.B.1.01.08 «2neKkTposaHepreTn4eckmne CUCTeMbI 1

ceTm»

DoHA, OUEHOUYHbIX CPEeACTB
no AUCUUNINHE
51.B.1.01.08 «3nekTpoaHepreTu4iecKkme CUCTEMbl U CETU»

Kopn v HanpaBneHue NoAroToBKU
(cneunanbHOCTDb)

HanpaBneHHocTb (npocdunb)
KBanudukauums

dopMa obyueHus

Fop Hayana NOAroTOBKM

NHcTuTyT / hakynbTeT

Beinyckaowas kadepnpa

Kadeppa-paspabotuuk

06beM OUCLUNJINHLI, Y. [ 3.e.

dopMa KOHTpoNA (NpoOMeXXyTo4yHasn
aTTecTauumn)

17

13.03.02 2neKTpoaHepreTnka un
3N1EKTPOTEXHMKA

dNeKTposHepreTuKka

Bbakanasp

3ao04Has

2024

Kathenpsl omnvana ®rboy BO "CamI'TY" B T.
HoBoKy#bbILLIEBCKe

Kahenpa "2/1eKTpo3HepreTnka,
3NEeKTPOTEXHMKA U aBTOMaTU3aLNS
TexHonornyeckux npoueccos" (H®- 33mnATM)

Kahenpa "21eKTpo3HepreTuka,
3/IEKTPOTEXHMNKA 1 aBTOMaTU3aLmMa
TexHonornyeckux npoueccos" (H®- 33mATM)

324 /9

3a4eT, dK3aMeH




MNepeyeHb NnaHupyeMmbiX pe3ynbTaToB 00y4yeHUsa no aucuunaumHe (Mmoaynio),
COOTHECEHHbIX C NJaHUPyeMbiMU pe3ysibTaTaMu 0CBOeHUA obpa3oBaTeNbHOM

nporpamMmbi

HauMmeHoBaHue
KaTeropuu
(rpynnsi)
KOMMNEeTeHU !

Kop m
HauMeHOBaHue
KOMMNeTeHunun

Kopn u HauMeHoBaHue
UHAUKaTOPa AO0CTUXEeHUA
KoMneTeHuuu

Pe3ynbTaTtbl 06y4eHus
(3HaTb, yMeTb, BNafeThb,
COOTHEeCeHHble C
MHAMKATOPAMMU JOCTUXKEHUS
KOMMNEeTEeHLUH)

lpoeccroHasbHble KOMMNeTeHLnK

He npenycmoTpeHo

MK-1 CnocobeH
y4aCTBOBaTb B
NPOEKTUPOBAHNN
cucTem
3/1eKTPOCHabXeHuns
n (nnn)
3/IEKTPO3HEPreTMnYe
CKUX CUCTEM

MNK-1.4 YyacTByeT B
pa3paboTke YacTen
LOKYMEHTaUnn ANs o0TAe/bHbIX
pa3fesioB NpoeKkTa CMCTEM
3N1eKTPocHabXxeHuns n (unn)
3NEKTPO3HEPTrETUYECKNX
cucTem

BnageTb HaBblKaMu
NPoeKTNpPoBaHUs 1 Boibopa
anekTpoobopyaoBaHus, paboThbl
C HOPMATUBHbLIMU ©
CNpaBOYHbIMN AOKYMEHTaMM No
CTaTM4YeCKOMY aHanun3y B
aKCnayaTauum u
NPOEKTNPOBAHNN
3/IEKTPUYECKMNX CETEN N CUCTEM
3NEKTPOCHAbXXeHUS;
opraHusauny pa3paboTku 1
COr1acoBaHUsl TEXHNYECKMX
YCNOBUI, TEXHNYECKMX 3aaHUI
B YaCTV MPOEKTMPOBAHNSA U
PEKOHCTPYKLMK 0bopynoBaHus
noAcCTaHLWI

3HaTb Knaccugumkaumo 33C,
OpraHm3aLunio NPoeKTUPOBaHNS,
sKCnayaTaumm n obecneyeHus
TEXHNYECKMN U 3IKOHOMUYECKN
060CHOBAHHOM HAaAEXHOCTH
3HeprocHabXxeHus; NPUHLUMUMLI
obecneyeHns BbICOKOW CTEMNEHN
HaLEeXHOCTK
3N1eKTpoobopyaoBaHUS 1
3NEKTPOCHabXXeHUSs
notpebutenen

YMeTb Npou3BoAUTbL BbIOOP
3NEKTPUYECKUX annapaTos,
MallUuH, obopynoBaHms
IIEKTPUYHECKNX CTaHLI,VIIZ 7
NoACTaHLNA,
3N1EKTPOIHEPreTUYECKIUX
CUCTEM U CETEN, CUCTEM
3NeKTPOCHabXXeHns, yCTaHOBOK
3N1EKTPOOCBELLEHNS

Manuu,a COOTBETCTBUA OLEHOYHbLIX CPpeancTB 3aNJIaHUPOBAHHbLIM pe3yJibTaTaM
obyyeHus
Kog mHAaMKaTopa o Texkywun | Mpomexy
LEeHOoYHble KOHTPOJIb [ TO4YHas
BOCTUXKEHUA Pesynbtatbl 0Oy4yeHus
cpepcTBa ycneBaeM | aTrecTau,
KOMMNeTeHuUuu ocTh s

CoBpeMeHHble NpeAcTaBsieHnsa 06 31eKTPo3IHepreTMHeckux CUCTEMax U CeTAX. Pe)XXMMbI 3IeKTPOIHepreTuyeckux
cucteM. BospyliHblie U KabesibHble JIMHUM 351IeKTponepepaym.
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MK-1.4 YyacTByeT B
pa3paboTke YacTen
LOKyMeHTauun ans
OTAesIbHbIX pa3aesnos
npoekTa cucTem
3N1EKTPOCHAbXeHUs 1
(nnn)
3/1eKTPO3HEePreTN4ecKn
X cucTem

BnapeTb HaBblKaMi MPOEKTMPOBAHUS 1 BbIGopa
3nekTpoobopyaosaHus, paboTsl ¢
HOPMATVBHbLIMU 11 CMIPABOYHLIMY LOKYMEHTaMM
MO CTAaTUYECKOMY aHan3y B 3KCM/yaTaLuy v
MPOEKTUPOBAHNN 3NIEKTPUYECKMX CETEN 1
CUCTEM 3J1eKTPOCHABKEHUs; opraHm3aLmm
Pa3paboTKM 1 COrIaCoBaHMs TEXHUYECKMX
YCNIOBWIA, TEXHUYECKUX 3afaHUA B HaCTw
MPOEKTUPOBAHMS 11 PEKOHCTPYKLNN
060pya0BaHNs NOACTAHLNIA

OTy4eT no
NPaKTU4yeCcKnM
3aHATUAM

HeTt

Oa

3HaTb Kiaccudukaumio 33C, opraHusaumno
NPOeKTMPOBaHNA, IKCNyaTauum n obecneyeHns
TEeXHNYECKN N 3KOHOMUYeCKK 060CHOBaHHOM
Ha[eXHOCTU SHEProCHABXEeHNS; NPUHLMMbI
obecneyeHns BbICOKOW CTEMNEHN HAaLEXXHOCTU
3/1eKTP006OPYAOBAHNA N 3NEKTPOCHAbKeHUs
notpebutenen

BuneTsl

HeTt

[a

YMeTb Npou3BoANTb BbIBOP 3N1eKTPUYECKUX
annapaTos, MalluH, 06opyoBaHuMs
31EKTPUYECKNX CTAHLIMI 1 MOACTAHLINIA,
3/1IEKTPOIHEPreTUHECKMX CUCTEM U CETEN,
CUCTEM 3/1eKTPOCHABKEHMS, YCTaHOBOK
3/1EKTPOOCBELLEHNS

OTyvet no JIP

HeTt

JIE]

KauyecTBO 351€KTpoO

3Heprum u perynmpoBaHue HanpskeHus. MoTepu 3/1eKTPUYECKON MOLL,—HOCTHU, SHEPTUU U
MeponpUATUS MO UX CHUXKEHUIO.

MK-1.4 Y4acTByeT B
pa3paboTke YacTen
LOKyMeHTauun ans
OTAENbHbIX pa3ienos
npoeKTa CUCTem
3N1EKTPOCHABXEHUS 1
(nnn)
3N1EKTPO3HEPreTNYECKU
X cucTem

YMeTb NMpou3B0ANTb BbIBOP 3N1EKTPUYECKUX
annapaTos, MalluH, 06opy0BaHuMs
3IEKTPUYECKNX CTAHLUI 1 MNOACTAHLINIA,
3/1IEKTPOIHEPreTUHECKMX CUCTEM U CETEN,
CUCTEM 3/1eKTPOCHABKEHMS, YCTaHOBOK
3/1EKTPOOCBELLEHNS

OTyveT no JIP

HeT

Oa

3HaTb Kiaccudukaumio 33C, opraHusaLmno
NPOeKTMPOBaHNA, IKCNIyaTauum n obecneyeHns
TEeXHNYECKN N 3KOHOMUYeCKr 060CHOBaHHONM
Ha[eXHOCTU SHepProcHabXXeHns; NPUHLMMbI
obecneyeHns BbICOKOW CTENEHN HAaLEeXXHOCTU
3/1eKTpoobopyAOBaHNA N 3NEKTPOCHabKeHUs
notpebutenen

buneTsl

HeTt

Oa

BnapeTb HaBbIKaMy MPOEKTUPOBAHWSA 1 BbIGOpa
3nekTpoobopyaosaHus, paboTsl ¢
HOPMATUBHbLIMU U CMPABOYHLIMU JOKYMEHTAMM
MO CTAaTUYECKOMY aHan3y B 3KCM/yaTaLuy v
MPOEKTUPOBAHN SNEKTPUHECKIX CETEl 1
CUCTEM 3J1eKTPOCHABKEHUS; opraHm3aLmu
pa3paboTKM 1 COrNacoBaHNs TEXHUYECKIX
YCNIOBWIA, TEXHUYECKUX 3afaHUA B HaCTw
MPOEKTUPOBAHNS N PEKOHCTPYKLIMN
obopyoBaHMA NOACTaHLNNA

OTy4eT no
NPaKTU4yeCcKnM
3aHATUAM

HeTt

Oa

MpoekTupoBaHue rnaBHOM N1IeKTpu4

eCcKoM cxeMbl

MK-1.4 Y4acTByeT B
pa3paboTke YacTen
LOKyMeHTauun ans
OTAENbHbIX pa3fenos
npoeKTa CUCTeM
3N1EKTPOCHAbXEHUS 1
(nnn)
3/1EKTPO3HEPrETUYECKU
X cucTem

BnapeTtb HaBbIKaMu NPOEKTUPOBaHUS U Bbibopa
anekTpoobopynoBaHus, paboTsl C
HOPMaTUBHbIMU 1 CNPABOYHLIMW AOKYMEHTaMU
Mo CTaTUYeCKOMY aHasin3y B 3KCMyaTauum n
NPOEKTUPOBAHNUN INTIEKTPUYECKUX CETEN 1
CMCTEM 3/1eKTPOCHabXXeHNs; opraHm3aumm
pa3paboTKM 1 COrNacoBaHNsa TEXHUYECKUX
YCNOBU, TEXHNYECKUX 3adaHNI B YacCTun
NPOEKTUPOBAHNSA N PEKOHCTPYKLMUN
obopyLoBaHNS NOACTAHLNIA

buneTsl

HeTt

Oa
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3HaTb Knaccugumkaumio 33C, opraHmnsaLnio
NPOEKTUPOBaHMS, IKCNyaTauumn n obecnevyeHms
TEXHUYECKN N SKOHOMUYECKN 060CHOBAHHOW
Ha[eXXHOCTN 3HeprocHab)KeHns; MPUHLAMbI
obecneyeHnst BbICOKOIM CTEMEHN HaEXXHOCTMN
3N1eKTpoobopyLoBaHMSA 1 3NeKTpocHabXeHns
notpebutenen

buneTsl

HeT

Ha

YMeTb Npon3BoanTb BbIOOP 3N1EKTPUYECKINX
annapaTos, MaLIuH, 0bopyaoBaHus
3/IEKTPUYECKNX CTAHLUMUIA 1 MOACTaHLWA,
3/1EKTPO3HEPTrETUYECKUX CUCTEM U CETEN,
CUCTEM 31eKTPOCHABKEHNS, YCTaHOBOK
3/1eKTPOOCBELLEHNS

TecT

HeTt

Oa

CxemMma INIEKTPU4YECKuXx coep,uHeHuﬁ.npoeKTupOBaHue pacnpepenuTesibHOro YCTpOﬁCTBa

MK-1.4 Y4acTByeT B
pa3paboTke YacTen
LOKyMeHTauun ans
OTLENbHbIX Pa3fienoB
npoekTa CucTem
3N1EKTPOCHAbXEeHUS 1
(nnn)
3N1EKTPO3HEPrETNYECKU
X cucTem

BnapeTtb HaBblKaMu MPOEKTUPOBaHNS U Bbibopa
3nekTpoobopynoBaHus, paboThbl C
HOPMaTMBHbLIMMW 11 CMIPABOYHLIMU LOKYMEHTaMU
Mo CTaTUYECKOMY aHasin3y B 3KCryaTaLum n
NMPOEKTUPOBAHNN SNIEKTPUYECKNX CETEN U
CMCTEM 3/1eKTPOCHabXXeHNs; opraHm3aumm
pa3paboTKM 1 COrnacoBaHNs TEXHNYECKUNX
YCNOBU, TEXHUYECKUX 3aaHNI B YacCTun
NPOEKTUPOBAHNS N PEKOHCTPYKLMM
obopynoBaHMs NoaCTaHUMNA

TecT

HeTt

Oa

3HaTb Knaccudukaumio 33C, opraHusaumno
NPOeKTUPOBaHNA, IKCNIyaTauum n obecneyeHns
TEeXHNYECKN N 3KOHOMUYeCKI 060CHOBaHHOM
HaJeXHOCTU SHEProCHABXEHNS; NPUHLUMMbI
obecneyeHmns BbICOKOW CTEMEHN HAaLEXXHOCTU
3/1eKTP006OPYAOBAHNA N 3NEKTPOCHAbKEHUS
notpebutenei

buneTsl

HeTt

Ha

YMeTb NMpou3BoANTb BbIBOP 3N1EKTPUYECKUX
annapaTos, MalluH, 06opy0BaHuNs
3IEKTPUYECKNX CTAHLMI 1 MOACTAHLINA,
3/1IEKTPOIHEPreTUHECKMX CUCTEM U CETEN,
CUCTEM 3/1eKTPOCHABKEHMS, YCTaHOBOK
3/1EKTPOOCBELLEHNS

TEeCcT

HeT

Oa
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Tecm k 3quemy no KomnemeHuuu ((Qﬂekmpoauepzemuuecmte cucmemsl u
cemu)

Bwioepume 00Un npasUibHblil gapUanm omeema

1. O0beauHeHue IIEKTPHUYECKUX CTAHINI, JJIeKTPUYECKUX ceTel 1
JJIEKTPUYECKUX HATPY30K — ITO...

+DNEeKTPOIHEPTETUUECKAS CUCTEMA

JIunus snexTponepenayd

[IpuHIMNIMaTBHAS AIEKTPUYECKAS

cxeMa DHEPreTU4eCcKasi yCTaHOBKA

2. Kakux sjexkrpocranuuii 6oibine B Poccuiickoii 3Heprocucreme?
ATOMHBIX

CoJTHEeYHBIX

+TemnoBbIx

['eoTepmanbHbIX

3. JIDII ¢ kakuM KJIACCOM HANPSIZKEHUsI SIBJISIIOTCHA CHCTEMO00OPa3yI0IIUMH?
+Capimie 220 kB

10 kB

0,38 xB

35 kB

4. Ckoabko OIC cymecrByet B Poccun?
+7

3

15

143

5. Kakmue npeumyniecTBa 00 beIuHEHHOH I HEProcucTeMbl?

[ToBbllIeHHE HATEKHOCTH PAOOTHI

Hcnonb30BaHre HECOBMEIIEHHBIX MAaKCUMYMOB Harpy3Ku SHEProcUcTeM (U3-3a
pa3yinuurs YaCOBBIX MOSICOB)

YMeHbIlIeHrEe pe3epBOB MOIIIHOCTH

+Bce nepeuncieHHbIe

6. Pe:xxum padoThbl, KOTOPHIi onuchIBaOT nepexox IIC oT 0AHOT0
COCTOSIHMSA K APYIroMY, HA3bIBACTCH:

+IlepexoaHbIM

YcTaHOBUBIIUM

cs1 ABapuiHBIM

HopmanbHbiM

7. TexHuYecKoe yCTPOICTBO, MPeJHAZHAYECHHOE /ISl llepeJadn
3JIEKTPOIHEPTHM OT JIEKTPHYECKUX CTAHIMI K IOTPeOuTeIsIM U



pacnpeaejieHUs JHEPrUM MeK1y MOTPeOUTEeJIAMM, —ITO:
DIIEKTPUYECKUE CTAHLINHU
+DEKTPUYECKUE CETH

Harpy3ka
TpanchopmaropHbIii
MYHKT

8. M3 KakuX 3JIeMEHTOB COCTOAT IJIEKTPUUYECKHE CeTH?

JInHui anexrpornepenayq

TpanchopmaropoB

VYerpoiicTB, 00eCTIeunBarONINX 3aITUTY U PETYIMPOBAHUE PEKUMOB
+U3 Bcex nmepeunciaeHHbIX

9./lu1s1 mepeaayum IeKTPUIECKOH IHEPTUH B 00JIBIINX KOJIHYECTBAX U HA
0oJibIlIMEe PACCTOSIHUS MPeIHAZHAYEHBI:

+JIOII BbICOKOTO

Hanpspkenus JIOII

HU3KOTO HAIPSKEHUS

JIDII nocTosTHHOTO TOKA

D¢} dexTuBHOCTD IEPEIaYU SIECKTPOIHEPTHUHU HA OOJIBIITNE PACCTOSIHUS HE
3aBUCUT OT YPOBHS HAIPSHKEHUS

10.JI21I1 Hu3KOro HANMPSIZKEHHs MPeIHA3HAYEHBbI 1JIs:
[Tepenaun >eKTPHUESCKOM SHEPTUHU B OOJIBIITNX KOJUYSCTBAX
+Pacnpenenenus 3NEeKTPUIECKON SHEPTUU MEKTY
noTtpebutensimu [lepegaun seKTpuIecKor SHEPTUH Ha
Oonbiune paccTossHus CBs3U MEXKIY 00beTMHEHHBIMU
YHEPrOCUCTEMAMHU

11.Yem pacnpeaeuTe/ibHbIe MYHKTHI OTJIUYAKOTCS OT NOJACTAHIUI?
+PacrnipeenuTenbHble MyHKTHI HE UMEIOT CUJIOBBIX TPaHC(HOPMATOpPOB
[ToacTaniuu HE UMEIOT CUIIOBBIX TPaHC(HOPMATOPOB
PacnpenenurenbHble MYHKTHI PACIPEAEIISIIOT JIEKTPOIHEPTUIO MEKTY
MOTPEOUTENSIMU, a TIOJICTAHIIUN HET

Huuewm He oTnmyatorcs

12. DnekTpocHadkeHHe, IPH KOTOPOM B CJIydae aBapUHHbBIX
MOBPEKIACHUN 3JIEMEHTOB JJIEKTPUYECKOH CeTH MUTAHHUE
BOCCTAHABJIMBAETCH B TCYEHHE BPEMEHHU, HEOOXOAUMOTO ISt
NMPOM3BOJCTBA PYYHBIX NIePEKJIIYCHU 0e3 BbINOJIHEHUSI PEMOHTA
MOBPEXKAEHHOI0 JIeMeHTa, cunTaercsi: becriepe6oitHbIM
+Hanexueim

PemoHTOIIPUTOJHOCTH

be3oTka3zHOCTH



13. KakuM cYUTAIOT 3JIeKTPOCHADKEHNE, eCJIU TPH ABAPUHITHBIX
NMOBPeEXKAEHUSIX NMUTAHUE YIEKTPONPUEMHUKA He HAPYIIAETCH UJIM HMeeT
MeCTO NepepbiB B Mo1a4e 3JIeKTPOIHEPIuM HA BpeMs padoThl
aBTomaru4yeckux ycrpoiicts (1...3 ¢)?

+becnepeOoiHbIM

Hanexxunim

PeMonTONpUTOIHO

CTh

be3oTka3zHOCTh

14. Coranacuo ITYJ 371eKTPONpUEMHUKH KAKOI KATErOPUN HA/IE’KHOCTH
TOJIKHBI MMeTh Oecriepe0oiiHoe 3JIeKTPOCHAOKeHue?

+IlepBou

Bropou

Tpetbe

Bce nepeuncinennsie

15. Coranacuo ITYJ 3/1eKTpONpUEeMHUKH KAKOI KATErOPUN HA/IE’KHOCTH
HOJIKHBI MMETh HAJIesKHOE 3JIeKTPOCHaOKeHue?

ITepBoit

+BTopoii

Tperben

Bce nepeunciennbie

16. Coraacno ITYD 3j1eKTPONPpUEMHUKH KAKOH KATErOpMU HAIEKHOCTH
JAOIYCKAIOT IepPepPbIB B 3JIEKTPOCHAOKEHNH HA BpeMs, He00X0AuMoe Il
PEMOHTA WM 3aMeHbI OBPEKIEHHOT0 JJIEMEHTA CeTH, HO He 0oJiee CyTOK?
ITepsoit

Bropoiu

+Tperpeit

Bce nepeunciennbie

17. OTk/J0HeHHMe YaCTOThl OT HOMMHAJBHOIO 3HAYeHHS, OTKJIOHEHHUE
HANPSIZKEHUS] 0T HOMUHAJIBLHOI0 3HAYEeHHS, KO3 PuIueHTb HeCMMMETPUH U
HECHMHYCOMIAJIBLHOCTH TPexX(a3HOH CUCTEMbI HANIPSKEHUH —ITO MOKA3ATEIU:
HanexxHocTH a5ieKTpocHa0KeHUS

+KauecTBa 351eKTpOIHEpPrUn

be3onacHOCTH Y HEPTOCUCTEMBI

DKOHOMUYHOCTH

AIEKTPOYCTAHOBKH



18. HoMrHAJBLHBIM HATIPSIZKEHHEM F'eHePaTOPa MO YCJI0BHI0 KOMIIEHCAINH
NoTepb HANPSI>KEHUS B CETH IPUHUMAETCS:

+Ha 5 % BbIlIe HOMUHATBHOTO HANPSKEHUS

cety Ha 5 % Hi1>Ke HOMUHAJILHOTO

HanpsbkeHust cet Ha 15 % Beoime

HOMUHAJIBHOTO HAIpsKEHUs ceTH PaBHOE

HAIPSHKCHUIO CETH

19. K kakoMy U3 nepeyncjeHHbIX HHTEPBAJIOB OTHOCATCSI CETH HU3KOT0
HaANpsiKeHus ?

3...35kB

+J1o 1000 B

Ceeie 1000 xB

110 ... 220 kB

20. Jlns najnbHero TpaHCHopTa 3JIeKTPUIECKOH IHEPIruU U CBSI3H
JIEKTPHUUYECKUX CeTell ¢ pa3HbLIMUA HOMUHAJIBHBIMHU YACTOTAMM WJIH C
Pa3HBIMH MOJAX0AMM K PeryJTHPOBAHUIO MPHU OJHOH HOMUHAJIbHOM YaCTOTE
NPUMEHSIIOT:

JIDII mepeMeHHOTO TOKA

+JIDI moCcTOAHHOTO TOKA

Tenerpadubie TuHUNA

Bce nepeunciennbie



BOHPOCBI K 3K3aMEHY 110 U CHUIIJINHE

«OJEKTPO3HEPreTUUECKUE CUCTEMBI U CETH»:
1.061mue cBeaeHus 00 AMEKTPOIHEPreTHUECKUX CUCTEMAX.
2.Knaccudukanus 3JeKTpUYECKUX ceTeil.
3.CtanmapTHbIi pAd HOMUHAIBHBIX HampsKeHHWHM W Haubousbline pabouue

3HAUEHUS] HANPSHKCHUM.
4. IlpeuMyiiecTBa 00bEIUHECHHBIX YHEPTOCUCTEM.
5.JIuHuM 35eKTponepeiayu NEPEMEHHOTO U IIOCTOSTHHOT'O TOKA.
6.Ilonmxkatomme u mpeoOpa3oBaTeNbHBIE MOJACTAHIMH. XapaKTEPHCTHUKA
000py/IOBaHUS TOJCTAHIUM.
7.CucreMoo0pa3yrolye ceTH,
npumep. 8.Iluraromue cery,
IpUMep.
9.PacnpenenuresbHbIE CETH, IIPUMED.
10. Tunbl, KOHGUTypaLuil SIEKTPUUECKUX CETEH.
11. CiocoObl TpUCOSAMHEHUS TIOJICTAHITUHN K AJIEKTPUIECKON
ceTh. 12.CxeMmbl JIEKTPUUECKUX COEAMHEHUM MOACTAHIMH.
13.KoucrpyktusHsbie 31uemeHTsl BJIDI u x HazHaueHue.
14. Tpancno3unys NpoBOIOB, U C KaKOH LIENbI0 OHA
IIPUMEHSETCS.
15.BpicoTa omopsl, AIMHA IPOJIETa, CTpesa MpoBeca.
OpueHTupoBOUHbIe 3HauUeHus AauH mposnetoB BJIDII pa3Hbix kinaccoB

HOMMHAaJIbHBIX HaHpﬂ)KeHHfI.

16.1IpoBosia 1 UX XapaKTEPUCTHKA, KOHCTPYKTUBHOE UCIIOJIHEHHUE.

17.Mapku rpo303alUTHBIX TPOCOB U 00JIACTH UX PUMEHEHHS.

18.Buzpst u Tumnsl onop. MIx HazHaueHUe ¥ KOHCTPYKTUBHOE UcoNHeHue. 19.YHudukanus
KOHCTPYKIIMHA METaJUIMYECKUX U )kelie300eToHHbIX omnop. [Iudper omop. 20.Pacronoxenune
IIPOBOJIOB HA OIIOPE.

21. Knaccudukanus TMHEHHBIX U30JSTOPOB, UX KOHCTPYKTUBHOE UCTIOJIHEHHUE.

KomuuectBo nzonstopos B rupisiHaax Ha BJIDII pa3nuyHbIX HOMMHAIBHBIX

HAIPSKEHU.

22.Bujpl TMHENHON apMaTyphl, €€ Ha3HAUYEHUE.

23 .Knaccudukanus xabene.

24. Kabenu HanpspkeHueM 1o 1 xB.



25. Kabenun nanpspkennem 3 —10 kB. 26.Kabenu

nanpsokeanem 20, 35 kB.

27.MacnoHaroJHeHHble Kabenu HU3KOro JaBJICHHUS.

28.MacioHaroIHeHHbIe KaOelu BBICOKOTO JJaBJICHUS.

29.I"a301M301MpOBaHHbIE JINHUM U Fa30HATIOHEHHbIE KaOeu.

30.Kabenu ¢ uzomnsamnueii U3 CIIUTOro MOJIUATHIIEHA.

31.IIpuHuun GpopmupoBaHus Mapok kadeneit. [Ipumepsl MapKupoOBKU

Ka0ernen.

32.KabenbHas apmarypa, e¢ Ha3HaYCHHUE.

33.Ilpoknaaka Kabeme.

34.Cxewmbl 3amenienus JIOII u ux mapamerpsl.

35.Karanoxnbple TaHHBIE TpaHC(HOPMATOPOB, OCHOBHBIC MOHSATHS M OIPEICIICHHUS.
36.Cxema coeauHeHHss OOMOTOK aBToTpaHcpopmaropa. TumoBas M HOMHHAIbHAS
MOIITHOCTH aBTOTPAaHC(POPMATOPOB.

37.Cxema 3amenieHus 1ByXxoOMOTOYHOro Tpanchopmaropa u e¢ napamerpsl. 38.Cxema
3aMelleHus TpaHchopmaTopa ¢ pacleryieHHOM 00MOTKOil u e¢ mapamerpbl. 39.Cxema
3aMelIeHHst TPEXOOMOTOYHOI0 TpaHCPopMaTopa, €€ mapamMmeTphl.

40.Cxema 3aMelIeHus: aBToTpaHchopMaTopa, €€ mapameTpsl.

41.OnpeneneHue MoTeph MOIHOCTH B IBYyXOOMOTOYHOM TpaHchopmaTope.

42 .OmpeniesieHre NOTEPb MOLIHOCTH B TPEXOOMOTOYHOM TpaHchopMaTope u
aBTOTpaHCcopMaTope.

43.IlpuBenennas U pacucTHas Harpy3ka y3na. 44.I1agenue u

NoTePst HAMPSKEHUSL.

45, Pacyer pexxuma JTMHUI NPH 3a1aHHOM TOKE Harpy3KH MO JaHHBIM «KOHLIA.
46.Paculr pexxuma JMHUHN NPH 3aJaHHOM TOKE Harpy3Ku IO JIaHHBIM «Hayasa.

47 ITocTpoeHue BEKTOPHBIX JUarpamMm TOKOB U HAIIPSDKEHUH TpU pacueTe

peXuMa JIMHUU.

48.Pacyer peKMMOB Pa30MKHYTBIX CETEH IO JAaHHBIM «KOHILa.

49.Pacyer pex1MOB pa30MKHYTBIX CETEH 10 JaHHBIM «HAdaIa».

50.ITocTpoeHre BEKTOPHBIX JMarpaMM TOKOB U HAaNpsHKEHUH TIpu  pacucte
PEKUMOB Pa30MKHYTBIX CETEH.

51. OnpenienieHrie MOTOKOB MOIHOCTH Ha TOJIOBHBIX Y4acTKaX B MPOCTHIX 3aMKHYTBIX CETSAX U

B CETAX C ABYXCTOPOHHHM ITUTAHUEM.

52.PacyeT KOJIbLEBBIX CETEH.

53.Pacyet npocToi 3aMKHYTOHM CETH € IBYMS TOUKaMHU



norokopaszaena 54.PacyeTt pexXxrMMOB ceTel ¢ IBYXCTOPOHHUM

MIUTaHUEM.

55.Onpenenenue HaIIpsHKEHUS HA CTOPOHE HUBILETO HANIPSDKEHUS MOACTAaHLIUU

C JBYXOOMOTOUYHBIMH TpaHC(HOpMATOPAMHU.

56. OnpeneneHue HaNpsHDKEHUS. HA CTOPOHAX CPETHEro M HUBLLIETro HaNpsHKeHUN
MOJCTAHIINH C TPEXOOMOTOYHBIMH TPaHCHOPMATOPAMH U
aBroTpancopmaTopamu. 57.Pacu€r cereii ¢ pa3IMYHBIMH HOMHUHAJIbHBIMU
HaNPsKEHUAMM.

58. PerynupoBaHue HaIIpsHKEHUS B JIEKTPUIECKOU CETH.

59. Beibop  otBerBiennit < PIIH B 1ByX0OMOTOUYHBIX
TpaHcopmaTopax 60.Br160p OTBETBJICHUU PIIH B
TPexoOMOTOUYHBIX TpaHchopmaTopax 61.Bei6op orBerBnennii PITH

B aBTOTpaHc(opMaTopax.

62.JIuHeliHble peryasTopbl U o0NacTh UX NpuMeHeHUs. BblOop oTBeTBIEHUIT
JIMHEWHBIX PErYJISTOPOB.

63. PacueTr pexHMMOB JIMHUI 2IEKTPOIIEPENaYH U JIEKTPUUECKUX CETEH

B MOCJIEAaBAPUIHBIX PEKUMAX.

64. OcoOeHHOCTH pacyeTa pexXHUMOB B OJHOPOJHBIX 3JIEKTPUUECKUX

ceTsx. 65.0mnpenenenrne HauOObIIEH MOTEPU HAMIPSHKEHUS.

66.0co0eHHOCTH pacueTa pexrMa ceTeil ¢ paBHOMEPHO PacHpeaeICHHONW Harpy3Koil.
67.2neKTpudecKre Harpy3Ku y3J10B JIEKTPUUECKUX CETEH.

68. CraTnueckre M JTMHAMHUYECKHE XapaKTEPUCTHKU Pa3HbIX BUIOB HArpy30K, MOHATHUS
u (uznyeckas CylnHOCTb.

69. O60011IEHHBIE CTaTHYECKHUE HArPY3KH 110 HAMPSHKEHUIO U YaCTOTe
KOMIUIEKCHON Harpysku.

70.3a1aHKe HAarpy3KHU IPU pacyeTax pexXUMOB.

71.IIpencraBieHue reHepaTOPOB IIPU PACUETAX YCTAHOBUBILNXCS PEKIMOB.
72.bajlaHc aKTUBHON MOIIIHOCTHU B SHEPIOCUCTEME U €T0 CBSA3b C

4aCTOTOH.
73.PerynupoBaHue 4acTOThI BpallleHNs TypOUHbI

74.PerynupoBaHue 4aCcTOThI B DJIEKTPOIHEPTETUUECKOMN CUCTEME.

75.banaHc peakTUBHON MOIIIHOCTH B SHEPTOCUCTEME U €TI0 CBS3b C HANPSIKEHUEM.



