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1. Ilnanupyemble pe3yabTaThl 00y4eHHUSs 10 AUCHMILINHE, COOTHECEHHbIE C IIAHUPYEeMbIMU

pe3yiabTatamu ocBoenusi OINIOII

1.1 Heab u 32124 AUCUMIIJIMHBI

bakanaBp no HanpasineHuto noarotoBku 13.03.02 DnexTposHEpreTHKa M JIEKTPOTEXHUKA
JOJDKEH OBITh HOATOTOBICH K CIEAYIOIIMM THIAaM 33134 MPOQPEecCHOHATBHON esTEIbHOCTH:
TEXHOJIOTHYECKOMY, SKCILTyaTAlIHOHHOMY U IIPOEKTHOMY.

Heab AUCHUIUIMHBI —

chopMHUpOBaTH

y oOyuvaromuxcs

CUCTEMY 3HaHUH 10

QJICKTPOSHCPICTUYCCKUM CUCTCMAM U CCTAM, H€O6XOI[I/IMBIX IJIL pCHICHHA MPAKTUYCCKUX 3aldad

CEIIbCKOX03IMCTBEHHOT'O

IMpOU3BOJCTBA, a

TaKk)Xe CIIOCOOHOCTh

IIpUHHUMATDb

y4acTuc B

MPOSKTUPOBAHUHM OOBEKTOB JHEPIeTUKH M CIOCOOHOCTh MPOBOJUTH OOOCHOBAHWE MPOEKTHBIX

peLICHHUIA.

33[[3‘11/[ AUCHUINIJIUHBI.
— H3YUYCHHEC OJICKTPOOHECPIE€TUYCCKUX CHCTEM H CCTCﬁ, TEXHOJIOTHKU IIPOCKTHUPOBAHUMA
00BEKTOB OHCPICTUKN U METOJ10B 000CHOBAHHS TEXHUYCCKUX pemeHHﬁ.
- q)OpMI/IPOBaTI) TCXHUYCCKUEC 3aJjaHusd 110 CUCTCMaM H CCTAM, YMCHHIO IIPOCKTHPOBATH

QJICKTPOSHEPICTUUCCKUC CUCTCMbI U 000CHOBBIBATH IMPOCKTHLIC PCIICHUS,

— HAYYUTb IPUHHUMATL Y4aCTHEC B IIPOCKTUPOBAHUH SJICKTPOIHCPICTHUICCKUX CUCTCM U ceTeﬁ,
IMOJIYYNUTb HaBbIKU 000CHOBaHHUS IMIPOCKTHBIX pemeHI/Iﬁ.

1.2. KoMneTeHUMY ¥ MHAMKATOPBI UX JOCTUKEHUI

[1K-2 Cnocoben Y4aCTBOBATH B IIPOCKTUPOBAHUU SJICKTPOTCXHOJIOTMUCCKUX YCTAHOBOK

[Tnaaupyembie [Tnaaupyemblie pe3ynbTaThl O0YYCHHUS 110 JUCIUILINHE
pE3yNbTaThI 3HAHUS YMEHUS HaBBIKU
ocBoenust OITOII
(KOMIIETEHITUN)
N 1nk-2 OO6yuatomuiicst nomkeH | O0yuatomuiics nopkeH | OOyJaronuiicss JoJKeH

Beimonnser coop | 3HaTh: YMETh: BJIAJIETh:
W aHAJW3 JIAaHHBIX | JAHHBIC IS BEIOMPATh U HaBBIKAMU COCTABIICHUS
TUIS MIPOEKTUPOBAHUS, aHAJIM3UPOBATh IaHHBIE | KOHKYPEHTHO-
MIPOEKTHUPOBAHUSA, | KOHKYPEHTHO- JUTSL TIPOEKTHPOBAHUS CTIIOCOOHBIX BAPHAHTOB
COCTaBJISIET CIOCOOHBIE BapUAHTHI KOHKYPEHTHO- TEXHUYECKUX PEILICHUH.
KOHKYpPEHTHO- TEXHUUYECKUX petieHnit | cmocoOHbix BapuantoB | (b1.B.07-H.1)
CHOCOOHBIE (b1.B.07-3.1) TEXHUYECKUX PEIICHUN
BapUaAHTHI (b1.B.07-Y.1)
TEXHUYECKUX
peleHui
W 2nk-2 OO6yuaromuiics nomkeH | OOyuatomuiicss nomkeH | OOydaromuiics AOMKeH
O60cHOBBIBaET 3HATh: YMETb: BIIAJIETh:
BBIOOp OCHOBHBIE METO/IbI 000CHOBBIBAThH BHIOOD HaBbIKaMU 000CHOBaHUS
1enecoodpa3Horo | Beibopa 1enecoo0pa3Horo BBIOOpA
pereHus 1eJ1ec000pa3zHoro pereHus 1es1eco00pa3zHoro

peuieHus (b1.B.07-Y.2) peuieHus

(b1.B.07-3.2) (b1.B.07-H.2)

N 3nk-2 OO6yuatommiicst nomkeH | O0yuaromuiics momkeH | OOyJaronuiics J0KeH
[ToaroraBnuBaeT | 3HATH: YMETh! BIIAJIETh:
paszaens TUTIOBBIE TEXHUYECKHE | TIOATOTABIMBAThH HaBBIKaMH TIOJITOTOBKH
IPEINPOECKTHOM peLIeHMs] ¥ CTPYKTYPY | pa3Jelsl pa3zesnos

4




JOKYMEHTAIlM Ha | IPEeANPOCKTHON MPEINPOEKTHOMN MPEINPOEKTHOMN

OCHOBE TUMOBBIX | JOKYMEHTALIMHU JOKYMEHTAIMU Ha JOKYMEHTAIMU Ha

TEXHUYECKHUX (b1.B.07-3.3) OCHOBE THUITOBBIX OCHOBE THUITOBBIX

peuieHuin TEXHUYECKUX PEIICHUN | TEXHUYECKUX pELICHUMN
(b1.B.07-Y.3) (b1.B.07-H.3)

N 14mk-2 OOyuarommiics nomkeH | OOyuatomuiics nomkeH | OOyJaromumiics JOHKEH

JleMoHCTpUpYET 3HaTh: YMETh: BJIAJICTh:

IIOHUMAHUC 3aa9d  IPOCKTUPOBAHMS, | JEMOHCTPUPOBATH HaBbIKaMU ITOHUMAaHHSA

B3aUMOCBSA3H OKCIITyaTalliu u HUX | TIOHUMaHUE B3aUMOCBAI3HU 3aa4

3aja4 B3aUMOCBAI3b B3alMOCBSA3H 3a7a4 MIPOEKTUPOBAHUS U

MIPOEKTUPOBAHUS (b1.B.07-3.4) MIPOEKTUPOBAHUS U JKCIUTyaTaluuu

Y AKCIUTyaTaluuu 3KCIUTyaTaluuu (b1.B.07-H.4)
(b1.B.07-V 4)

2. Mecro nucuumiauHbl B cTpykrype OIIOIT

I[I/ICI_II/IHJ'II/IHB. ((9JI€KTpO3HCpFeTI/I‘leCKI/IC CHUCTEMBI M CETH» OTHOCUTCA K dYacTH bioka 1

(B1.B.07),

(bopmupyemoit

Y4aCTHUKaMH

o0pa3oBaTeNbHbBIX

OTHOIIICHHH,

OCHOBHOI1

npodeccroHaIbHOM 00pa30BaTeNbHONM MPOrpaMMbl OakajaBpuara IO HANpPaBICHUIO MOJTOTOBKH
13.03.02 DnexkTposHepreTuKa U JIEKTPOTEXHUKA, TPOPHITbL — DIIEKTPOCHA0KEHHUE.

3. O0beM AMCHUILIUHBI M BUIbI Y4e0HOI padoThl

O0beM nucnmmumHBl coctaBisier 8 3aderHeix enuuul (3ET), 288 akagemuyeckux daca
(manee yacos). JucuumnHa uzydaercs Ha 3 Kypce B 5-M u 6-M cemecTpax.

3.1. Pacnipenesienne 00beMa JMCUMILIMHBI 110 BHAaM Y4eOHOii padoThl

Bun yueGHoi paboTh KonnuectBo
4acoB / 3aUE€THBIX €IUHUI]
Bcero S-if 6-i
ceMecTp | cemecTp
KonTakTHas padora (Bcero) 128 64 64
B ToMm uucie:
Jlexnun 64 32 32
ITpaktuueckue / cemunapckue 3ansatus (113 / C3) 64 32 32
CamocTosiTesqibHAs padoTa 00y4YalommXxcs 133 80 53
B ToM uucie
CaMocCTOsITeIbHOE N3YUYCHHE MaTeprana 39 33 6
IToAroToBKAa K MPAKTUYECKUM / CEMUHAPCKUM 3aHITHIM 64 32 32
BrInosiHeHHE KOHTPOJIBHBIX paboT 30 15 15
KounrtpoJsb 27 - 27
OO6u1asi TPy10eMKOCTh 288/8 144/4 144/4
3.2. PacnipenesieHne y4eGHOro BpeMeHH 10 pa3jiesiaM U TeMaM




Ne HanmenoBanue pasnena u Bcero B TtoMm uncne
n/m TEMBI yac. Konrtaktnas pabora | CPC KonTpoas
Jlex | TIP | JIP
02078
5-il cemecT

1 | Benenue. 10 2 0 0 8 X
Tennodukanuonusie
anektpoueHtpanu (TOL) -
WUCTOYHUKU TIMTAHUS CHUCTEM
INEKTPOCHAOKECHHUS
arponpoOMBbIIIIECHHOTO
KOMILJIEKCA. OcHoBHBIE
cBeleHHsT 00  HMCTOYHMKax
pacrmpesieiecHHOH  (COTOBOW)
reHepaluu.

2 | ®DopMHpPOBAHUE CXEM 12 4 0 0 8 X
ANEKTPUUYECKUX COCTUHEHUN
BJIEKTPUYECKUX CETEM.

3 | Beibop ocHOBHOTO 20 6 4 0 10 X
ANEKTPOOOOPYIOBAHUS
ANEKTPUUYECKUX CETeH.

4 | KoHcTpykuuu Hu CXEMBI 18 2 6 0 10 X
pactpeneuTeIbHBIX
YCTPOMCTB  pacHpeiesieHHOU
TeHepaIuu.

5 | [lonwxkaromue  MOJCTAHIIUN 20 4 6 0 10 X
anekTpuyeckux cerei 35-220
kB.

6 | Boibop cxeM MOHMXXaKOLIMX 20 4 6 0 10
noacTannuit 35-220/6-10 kB

7 | Pacuetsl u BbIOOp OCHOBHOTO 18 6 4 0 8 X
3JIEKTPO00OPYIOBAHUS
MOJICTAHIIN I

8 | CoBpeMeHHBIE KOHCTPYKIIUH 12 2 2 0 8 X
pacripenenuTeabHbIX
ycTpoicTB nojacranuuii. Hoas
cepus BBIKITIOYATENIeH.
KoMmnexktHbie
pacmpenycTponcTBa ¢
AIIera3oM

9 | Pexxumebl paboThl 14 2 4 0 8 X
3JIEKTPO00OPYIOBAHUS
MOJACTAaHIIMA W oOecIieyeHme
HOPMAaTHUBHOTO KauecTBa




HaINpsDKECHUS ISt
norpeOuTenei

Kontpouns

Bcero 3a 5-ii cemecTp

144

32

32

80

6-if cemecTp

10

DNEeKTpUYECKUe ceTu
MUTAOIIUX AIIEKTPOCUCTEM

5

11

Bri6op KOHCTPYKTHBHOTO
HCIIOJHEHUSS W HOMHHAJIbHBIX
rmapaMeTpoB  BO3IYIIHBIX U
Ka0OeIbHBIX JIMHUH
JJICKTpOINEpeIaddl Ha OCHOBE
TEXHHKO-D)KOHOMHYECKUX
KpUTEPUEB MU C  y4ETOM
HEOOXOAUMOTI0 KOMILIEKCca
OTpaHUYCHUHN

20

12

Br100p cxem 371eKTpuiecKux
ceTel Ha OCHOBE TEXHUKO-
HKOHOMHYECKOTO aHAJIN3a U C
y4eTOM 000CHOBaHHOU
HAJIKHOCTH
INMEKTPOCHAOKECHHUS
norpeodurenen

15

13

MeTo1bI CHUXKEHHS TIOTEPD
ANEKTPOIHEPTHH B
aNeKTpudeckux cersax 35-220
kB

12

14

Pacuetsl mapameTpoB
OCHOBHBIX HOPMAJIbHbBIX U
ITOCJIEABAPUIHBIX PEKMMOB
3JIEKTPOCETEN

12

15

bananc akTuBHOM U
PEaKTUBHOM MOITHOCTEN B
MUTAIOLINX IIEKTPUUECKUX
CHCTEeMax

16

16

Bri16op mMomHOCTH 1
pa3MenieHue
KOMIIEHCUPYIOIIUX YCTPOUCTB

16

17

OcHOBBI peryapoBaHus
Y4acTOThI




18 Mertoasl u cpencTa 13 6 0 0 7 X
pCFYJII/IpOBaHI/ISI HaHpﬂ)I(eHHH

KonTpomnb 27 0 0 0 0 27
Hroro 3a 6-ii cemecTp 144 32 32 0 53 27
Bcero 3a 5-ii u 6-ii cemecTpbI 288 64 64 0 133 27

4. CTpyKTYpa U cojep:KaHue MPOrpaMMbl

4.1 ConepxaHue TUCUUTILTHHBI

BBenenue

Tennodukanuonneie  anekrpoueHtpaau (TOIl) - HUCTOYHMKM TNHUTAHUS  CHUCTEM
ANMEKTPOCHAOKEHHUS arpONpPOMBIIUICHHOTO KoMmIiekca. OCHOBHBIC CBEJCHHS OO0 WMCTOYHHKAX
pacmnpeiesieHHOH (COTOBOM) reHepaluu.

®opMHpPOBaHNE CXeM YIeKTPHYECKUX COeTNHEHMI YIeKTPHUYECKUX ceTei

Onementsl. OOmass  xapakrepuctuka. OCHOBHbIE  TpeOOBaHUS K  IMMOCTPOCHHIO
paclpele/IuTeNIbHBIX ~ JJICKTPUYECKUX  ceTed.  TeXHUKO-dKOHOMHYECKHE  pacyeThl  IpH
MPOSKTHUPOBAHUN DIIEKTPHUECKUX CceTeil. BrusHMe mapaMeTpoB YCTaHOBHBIIUXCS PEKUMOB
CIIO’KHBIX JICKTPUYECKUX CETCH.

Bb100p 0CHOBHOI0 3J1€eKTPO00OOPY/IOBAHMS YJIEKTPUYECKHX CceTel

Bunsr renepatopoB. CuioBble TpaHchOpMAaTOpbl W aBTOTpaHCHOpPMATOPBHl B CXeMax
CeNbCKOM anekTpudukanuu. Beikimoyarenu (MacisHble, BaKyyMHbIE, 3J€Ta30Bble, BO3IYIIHBIC),
OTJENUTEIN U KOPOTKO3aMbIKaTenu. batapeu craTnyeckux KoHAeHCaTopoB. ToKOOTpaHNYMBAOIINE
U LIyHTHpyoLMe  peakTopbl. KommiekTHble TpaHc(hopMaTOpHble NOACTAHIMM U3 OJIOKOB
3aBoackoro wusroroineHus (KTIIb, CKTII). W3mepurensHble Tpancopmaropsl. CucreMsl
3JIEKTPOCHAOKEHHUS arpOIIPOMBIIIUIEHHBIX KOMIUIEKCOB. TokomnpoBobl. [IpUBOJIBI K BBIKIIOUATENSAM
BBICOKOI'O HaIIPSIKEHUS.

KoHcTpyKIMH U cXeMBbl pacnpeaeuTe/bHbIX YCTPOHCTB pacnpeieeHHON reHepanuu

Pacnipenenurenshsie yctpoiictBa Bbicokoro (BH), cpemnero (CH) wu mumskoro (HH)
HanpspkeHUH (0COOEHHOCTH, CTPYKTYpa, CXEMbl, peXHMbl padoThl). THUNOBBIE KOHCTPYKLUU
oTkpeITeIX  (OPY) wm  3akpeiteix  (3PY) pacmpenenutenbHblx — ycTpoicTB.  Pa3memnienue
pacIpenenuTeIbHbIX YCTPOHCTB.

Pe:xxnMbl paGoThl 31eKTPUYECKHUX ceTel

3amauMm pacueTa M pacueTHble peXHMbl. (CXeMbl 3aMELIEHHs [UId  pacyeToB
YCTaHOBUBILETOCS pexXuMa. Pexumbl NOTpeOIeHUs 3JIEKTPOIHEPTUN U TpadUKH AIEKTPUUECKUX
Harpy3ok. IloTokopacnpeznenenue M HanpspKeHUs B 3aMKHYyToM cetu. Ilorepu HampsbokeHus u
MOIIHOCTH. ['0JI0OBBIE MOTEpPH DIIEKTPOIHEPTHH. YYacTHE NOJACTAHIMM pa3IMYHOTO TUOA B
IIOKPBITUM CyMMapHOW Harpy3ku. PacmpeneneHue akTMBHON Harpysku. Pacripenenenue akTUBHOU
Harpy3Ku Mexnay cenbCKuMHM dnekrpoctanuussMu u PUIIT. PerynmupoBanme dacTtoTel B
anekTpocucreMax. KoopaumHaius ypoBHEW TOKOB KOPOTKOTO 3aMbIKaHHSI B DJIEKTPOCHCTEMAX.
HaznexxHocTh U yCTOHYMBOCTH PAOOTHI AJIEKTPUUECKHUX CETEH.




ITonmxkaromme NOACTAHIUM YIEeKTpHUYecKHuX cereil 35-220 kB

VICTOYHUMKM NMUTaHHUSA CUCTEM IEKTPOCHAOXeHHA. [ TaBHbIE MOHU3UTENbHBIE MOJCTAHIUU
(T'TIIT) (ocoGeHHOCTH, CTPYKTYPA, CXEMBI, PEKUMBI PAOOTHI).
DJeKTpoNnuTaHue 1o cxeMaM Iiy0okux BBOAOB. [loncTaHuuu riry0oKux BBOAOB, UX OCOOEHHOCTH,
CTPYKTYpa, CXEMBI H PEKUMBI paboThl. KOMIIOHOBKA JIEKTPUYECKUX CENBCKUX AJIEKTPOCTAHLUHN U
HOJICTAHIIUH.

Bob16op cxem moHmkaoumux noacranmuii 35-220/6-20 kB

HoMuHanbHble HanpsbKeHUs  AJIEKTPUYECKOM ceTd. [IpuHIMIBI MOCTpOEHUs CXEMBI
AJEKTPUYECKOM ceTH. (CXeMbl JJIEKTPUYECKUX COCAMHEHUUA TOJIOBHBIX MOHU3HUTEIbHBIX
noAacTaHuil. CxeMbl NPHUCOCTUHEHUS K CETH ONOPHBIX MoJCTaHUUNA. CXeMbl BHEIIHETO
AJIEKTPOCHAOKEHUS TMPOMBINUICHHBIX Tpeanpuatuil. CXeMbl BHEIIHEro 3JICKTPOCHAOKEHUS
AMEKTPUDUIIUPYEMBIX JKEIE3HBIX TOpOr. CXeMbl 3JEKTPHUYECKHX CETEH TOpPOJOB U IOCEIKOB
ropojackoro tumna. CXembl JJIEKTPOCHAOXKEHUS TOTPeOUTEICH B CEIbCKOM MeCTHOCTH. CXEeMbI
BJIEKTPUYECKUX COCIMHEHUN MPOXOAHBIX MOACTAHUMK C MaJIbIM YKCJIOM JIMHUM U BBIKJIKOYATEIEH
(KoJIbIIEBbIC, KOMOMHUPOBAHHBIC, MOCTHKOB, IMEPEKIIOYATEIbHBIX IMYHKTOB). XapaKTePUCTUKA H
OIICHKA HAJEKHOCTU HA CTOPOHE BBICIIETO HampsbKeHUsl. CXeMbl Ha CTOPOHE CPEHEro M HU3IIETrO
HanpspkeHud. CXeMbl IPUCOeIMHEHNUs IIYHTOBBIX 0aTapei CTaTUYECKUX KOHJIEHCATOPOB.

Pac4yernl 1 BEIOOP OCHOBHOI'O 3JIEKTPOO0OOPYAOBAHUS MOACTAHIMH

MoIHOCTh W pa3MeIICHHE IIYHTHPYIOIIUX pPeakTopoB. Beibop TpaHchopMaTropoB u
aBTOTpaHC(OPMATOPOB HA TMOHWKAIOMIMX MOACTAHIUAXK. YWCIO W HOMHMHAIBHAS MOIIHOCTh
TpanchopmaTopoB. THrbl TpaHCHOPMATOPOB U SKOHOMUYECKHE PEXKUMBI UX paboTsl. [IpenensHbie
€IMHUYHBIE MOITHOCTU TpaHchopMaTopoB U aBTOTpaHchopmaropoB. TpaHchopmaTopsl ¢
MMpOAOJIBbHO-IIONICPCYHBIM PCTYJIUPOBAHHUCM.

CoBpeMeHHbIe KOHCTPYKIMH paclpeeuTeIbHbIX YCTPOHCTB NOACTAHIUMH

Hogas cepus Boikimtouareneil. Kommektnelie pacnpenycrpoiictsa 110-220 kB ¢ anerazom.
Yucno OTXOASIMX JMHUM 3JIeKTpolepeaauyd M MX MPOMYCKHas CHOCcOOHOCTh. B3aumocBs3b
CTOMMOCTHBIX MoKa3arenei sueiiku OPY u nponyckHo#i criocOOHOCTH TUHHH.

Pe:xnMbl padoThl 371eKTPOO0OPYAOBAHHSA NMOACTAHIMI M o0ecredyeHHe HOPMATHBHOIO
Ka4yecTBAa HANPSIZKeHUs VI moTpeduTeeit

ObecnieueHne KayecTBa AJIEKTPUUECKOW »HHepruu. BpiOop mpenenbHOM  MOIIHOCTH
OTKJIIOUEHHUS U JIPYrUX MapaMeTpoB BbIKItouaTeseld. HexkoTopble Mepbl OrpaHUYeHHs] MOIIHOCTH
KOPOTKOT'O 3aMbIKaHusA. ONTUMH3ALMS PEKUMOB U Pa3BUTHE dJIEKTPOCUCTEM.
Pexum 3azeminenus Heirpanu aBroTpaHchopmaropoB. KoHTposb Harpy3ku TpaHCOpMATOpPOB U
NoJIep)KaHUEe  HSKOHOMHMYHBIX ~ PEKUMOB  HMX  paboTel.  PerymupoBanume  HampsokeHHs
TpanchopmaTopoB. BpiOop oTBeTBiIeHMI TpaHCPOPMATOPOB W3  YCJIOBHHM  JOMYCKA€MOTO
OTKJIOHEHHUSl HampsbkeHus y moTpebuteneil. KomneHcanusi peakTMBHOH  MOIIHOCTH U
pEryJIMpoBaHHE HANPSKEHUS B AJIEKTPUUYECKUX CETAX. TOKM KOPOTKOro 3amblkaHus. Komnencanus
€MKOCTHBIX TOKOB B CETSX C U30JMPOBAHHON HEUTPAIIBIO.

DJleKTpUYECKHe CeTH MUTAIOIIMNX YJIEKTPOCUCTEM

HekoTopbie KOHCTPYKTHUBHBIE JaHHBIE, HEOOXOAMMBIE MPH BHIOOPE CXEMBI AIEKTPUIECKUX
cereii. CopepkaHWe TMPOEKTOB PA3BUTHS JJICKTPUUYECKUX CeTel. BeposTHOCTHBIE METOIBI B
pacuerax HaJe)KHOCTH CHCTEM IIIEKTPOCHAOKEHHUS.

Bp100p KOHCTPYKTHMBHOIO MCIIOJHEHMSI H HOMHHAJIBbHBIX NMapaMeTPOB BO3AYIUIHBIX H
Ka0eJIbHBIX JIMHMI JJICKTpONepeJaYd HAa OCHOBE TeXHHKO-)KOHOMMYECKHX KPHUTEpHEB H ¢
y4eTOM He00X0AMMOro KOMILIEKCa OrpaHUYeH Ui

Boznyminele n3onupoBaHHBIE M HEM30JMpoBaHHbIe JUHUU. KaOenbHble nuHUM. BbiOop
MPOBOJAHUKOB BO3JIYIIHBIX M KaOelnbHBIX JHHUA. BbpIOOp KOHCTPYKTUBHOTO HCIOJHEHUS
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BO3JYIIHBIX W KaOCNbHBIX JHHHUNA DJJICKTpONepeaadyd C Yy4eTOM HeOoOXOJWMOTo KOMILIEKCa
orpanudycHui. BpIOOp HOMHHAJIBHBIX TapaMETPOB BO3AYIIHBIX W  KaOEIbHBIX  JIMHUU
JNEKTpOTepeIaud Ha OCHOBE TEXHHKO-DYKOHOMHUYECKUX KPUTCPHUEB U C YUETOM HEOOXOAMMOIO
KOMIUIEKCca orpaHndeHuid. Cxembl 3aMelIeHUsl IMHUIN dJIeKTporepeiadd. AKTUBHAS TPOBOJUMOCTD
JIMHUK  3JekTporiepenayn. PeakTuBHass MNPOBOAMMOCTD M 3apsiAHasi  MOIIHOCTh — JIMHUU
anekTponepenayr. IloHATHE O MPOMYCKHOW CHOCOOHOCTH JHMHHH dyekTporepenadn. CXembl
3aMEIIEHUS JIMHUW DJICKTpOTepesadud ¢ yd4eToM TpaHchopmMatopoB. AKTHBHOE U PEAKTHBHOE
COMPOTHUBIICHUS TpaHCHOPMATOPOB U aBTOTpaHCHOPMATOPOB. Pacder JMHMIA d7eKTponepeiadd 1o
CXeMe 3aMelICHHs ¢ y9eTOM TpaHcpopmaTopoB. Pacder cerelt co CTaIbHBIMU MPOBOJIAMHU.

Bb100p cxeM 3JIeKTPHYECKHX ceTeil Ha 0CHOBe TeXHMKO-JKOHOMHYECKOI0 aHAJIM3a M C
Y4€TOM 000CHOBAHHOM HA/IEKHOCTH IJIEKTPOCHAOKeHUsI MOTpeduTeIei

Pacuer nwHMI dnekTpomepenaund OONBIION MPOTSHKEHHOCTH. 3adauyd M METOJBI
IIPOEKTUPOBAHMSI IEKTPOOCUCTEM M IEKTPUYECKUX CeTe. TEXHMKO-I)KOHOMHUYECKOE CPABHEHHE
BapUaHTOB ceTH. BpIOOp BapuaHTa CETH C y4eTOM HaJeKHOCTH. PacueTr JMHUI C IBYXCTOPOHHHM
nuTanueM. YacTHble cilydau pacyera ceTed ¢ JBYCTOPOHHUM IUTaHUEM. PacueTr 3aMKHYTBIX CETEH.
Onpenenenre ce4eHU MPOBOJHUKOB 3JIEKTPUUECKON CETH MO JOIMYCTUMON HOTepe HampsKEHUs.
Br160op 1 npoBepka nmpoBoAoB U kabesneil mo HarpeBy. BeiOop ammaparoB, 3alllUIAONINX CETh OT
neperpesa. 3aBUCUMOCTb HAIIPSDKEHUS U IIEpeJaBaéMOd MOLIHOCTH OT JUIMHBI TMHMUHM. [loBbIIEHNE
MPOMYCKHOW CIIOCOOHOCTH JIMHUHU. BEpOosSTHOCTh NEpEephIBOB JJIEKTPOCHAOKEHUS W HAJEKHOCTH
3JIEMEHTOB 3JIEKTPOCETH. YUeT (hakTopa HaJeKHOCTH JIEKTPOCHAOKEHUSL.

MeToabl CHUZKEHHS MOTEPD JIeKTPOIHEPTUH B AIeKTpudeckux cersix 10-220 kB

[TpumeHneHue OoJiee BHICOKOW CTYNEHM HANpsKEHUS IO IIKaJle HOMUHAJIBHBIX HANPSKEHUM.
[ToBbIllIEHNE YPOBHS HANPSOKEHUS MYyTeM MPUMEHEHHUS YCTPOWCTB PEryJupOBaHUS HAMPSKEHUS.
PGI‘YJII/IpOBaHI/Ie AKTUBHBIX W PCAKTUBHBIX MOHIHOCTGI\/JI B OTACIIbHBIX 3BCHBAX CCTH. HpI/IMeHCHI/IC
paloHaJIbHBIX CXEM CeTH C Hambojee SKOHOMUYHOW 3arpy3koil JTUHUN U TpaHc(hopmaTopos.
Pannonanuzanust 3J1€KTpOOX035CTB.

Pacuersl mapamMerpoB OCHOBHBIX HOPMAJBHBIX M IOCJACABAPMUHBIX PEKMMOB
3JIeKTpoceTeil

BekropHas nuarpamMma JIMHUHM 3nekTporiepenayd. Pacuer nuHuii anekrtponepenaun no I1-
oOpa3HOW cxeMe 3aMeIleHHs] C Harpy3Koil, BBIPRXEHHOM MOIIHOCTHIO. [loTepu MomHOCTH B
TpaHcopmaTopax U aBTOTpaHchopmaropax. [loTepu MOIIHOCTH U PHEPrUH B JUHUAK. CXEMBI
3aMEIICHHS] U PACUETHBIE PEXKUMBI JIJISI MPOBEPKUA CTATUYECKOM M AMHAMHYECKONW YCTOMYMBOCTH
ANEKTpUYECKOM cucTeMbl. [lepeToku MOIHOCTH U TpeOOBaHUS K MPOMYCKHON CITIOCOOHOCTH CBS3EH.
Pacuer pa30MKHYTBIX 2JIEKTPUYECKUX CETEN C HECKOJIBKMMHM HAarpy3kaMmu. Pacder 3aMKHYTBIX ceTen
C OJTHOM WJIM HECKOJIBKUMH IJIEKTPOCTAHIIUAMU. Pacdyer cnokKHbIX ceTeit MeTo oM mpeoOpa3zoBaHus
cetu. COBMECTHBIM pacyeT OJJNEKTPUUYECKUX CEeTeH ¢ JMHUSIMH HECKOJIbKMX HOMHUHAIBHBIX
HaIpSHKEHUN.

Pexumbl NUTAOIIKMX  JJIEKTPHYECKHX CHCTEM M YIpPaBJeHHME KadeCTBOM
3JIEKTPOIHEPIruu

PexxnMbl HENTpany 3JIEKTPUYECKUX CETEH pa3IMYHbIX HanpspkeHWi. [IpuHnumne! pemenus
CIIO)KHBIX 3aj7lay C NPUBJICYECHHEM KOMIUIEKCa METOJIOB M ajaropuTMmoB. OOIacTH NPUMEHEHUs
METOJI0B ONTUMH3ALUN PEKUMOB 3JIEeKTpocucTeM. [lokazarenn kayecTBa 3IEKTPUUIECKON SHEPIUH.
YMeHblIIeHHEe TOTEPb MOLTHOCTH B PACIIPEICIUTENBHBIX CETSIX U CHCTEMax 3JIEKTPOCHA0KEHUSI.

bananc akTHBHOW M PEAKTUBHOW MOIIHOCTE! B MUTAIOMIUX JIEKTPUYECKHX CHCTEMAX
bananc akTHMBHOM MOIIHOCTHM M €ro CBsI3b € 4YacTOTOM. OnTHMallbHOE pacupeereHue
AKTUBHBIX MOIIHOCTEH. bamaHc peakTMBHOW MOIIHOCTH W €ro CBA3b C HaIpsKEHHUEM.
Perymupytomumii apdexrt Harpysku. [lorpedburenn peakTHBHON MOITHOCTU. BbIpaboTka peakTHBHOMN
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MOIIIHOCTH Ha 3JIEKTPOCTAaHUHUAX. Pe3epBbl MOIMHOCTH. Y4YacTHE 3JIEKTPOCTAaHLUUN B IIOKPBITUH
CYTOYHOr0 rpauka Harpy3ku. Pacxo[ 3yeKTposHepruu Ha COOCTBEHHBIE HYKIbI 2JIEKTPOCTAHLIUH.
MakcumanbHble JJIEKTPUYECKHE HAarpy3Kd OTIENbHBIX TIpynn mnotpedurteneil. PacuerHble
NIEKTPUYECKUE HATPY3KHU DJIEMEHTOB CETH.

Bp10op MouiHOCTH ¥ pa3MelieHHe KOMIIEHCUPYIOIIUX YCTPOMCTB

Komnencanuss peaktuBHOM MomHOcTH. KomneHcupyromue ycrporcrBa. PaccraHoBka
KOMIICHCUPYIOIIMX YCTpOHCTB. IIpuMeHeHMEe CHCTEMHOro TMOAXOoJa K ONTUMHU3ALMU HpU
KOMIICHCallu1 peaKTI/IBHOf/’I MOIIHOCTH. KOHI[GHC&TOprIG YCTAaHOBKHU JIsI  KOMIICHCAILUU
pEaKTUBHON MOIIHOCTU. BpIOOp MOIIHOCTH KOMIIEHCHUPYIOIUX ycTpolcTB. [IpomonbHas
KOMIICHCals HHAYKTUBHOCTHU JINHUM.

OCHOBBI peryJiHpOBaHUS YaCTOTHI

[TpuHUIMI EHCTBUS PETyIaTOpa CKOPOCTH TYpOUH reHepatopoB. PeryiaupoBanue 4actoTsl B
anekTpocucremax. Koopaunaiusi ypoBHEH TOKOB KOPOTKOT'O 3aMBIKAHHS B AJIEKTPOCHCTEMaX.
HagexxHocTh u  ycTOMYMBOCTH PAaOOTHI 3JIEKTpUYECKHX cUcTeM. (OOOCHOBaHUE Ppa3BUTHUS
TEHEPUPYIOMUX MOIIHOCTEH. OObeM aBTOMATH3aLUM SJCKTPUUYCCKUX CTAHIUN U DJIEKTPHUUECKHUX
cucTeM. ABTOMAaTHuYeCKasi CHHXPOHM3AIUsI TeHepaTOpOB. ABTOMAaTUUYECKas pa3rpy3ka IO 4acTOTe.

ABTOMaTHYECKOE ITOBTOPHOC BKJIFOYCHHUC. ABTOMaTHYECKOE BKIIIOUCHHE pE3CPBa.

Metoabl 1 cpecTBa peryJiMpOBaHUs HANPSKEHHUS

OTKIIOHEHHE HaNpPsDKEHHs B AJIEKTPUUECKUX CETSAX, MPUYMHBI 00pa30BaHMs M BO3MOXKHbBIE
npeneiasl  U3MEHEHMH.  3aBUCMMOCTh  TEXHUKO-DKOHOMUYECKUX  IOKaszaTeled  paboThl
3JIEKTPOIIPUEMHHUKOB U 3JIEKTPUUECKUX CHCTEM OT ypoBHEH pabouux HampspkeHui. Konebanus
HanpspkeHus. HecuHycomaanbHOCTh B 3JIEKTPOIHEPreTHUECKUX CUCTEMaX W MEPOIPHUSATHS IO
6oppbe ¢ Hewo. HopmupoBaHue kauecTBa HaNpsDKEHHs M €r0 OTKJIOHEHHS OT HOMHHAJIBHOTO.
JleicTByIOlIME HOPMBI  JONYCTUMBIX OTKJIOHEHHM HaNpsyKEHUS y  DIIEKTPONPHUEMHUKOB.
Omnpenenenue AONYCTUMOM MOTEPU HANpPSKEHUs 10 TabJIMIIaM OTKJIOHEHUs HarpspkeHus. CriocoObl
U CpEJICTBA PETYJUPOBAHUS HANPSKEHUS B JJIEKTPUUECKUX CETIX. PerynupoBaHue HampsKeHUs
reHepaTopaMH  CEJIbCKMX  JJIEKTPOCTAaHLMKA. BceTpedyHoe  peryiauMpoBaHUE  HamnpsDKEHUS U
craOunmu3anus. PerynupoBaHue HampsDKEHHs MOCIEA0BAaTEIbHOW KOMIIEHCAIMEe peakTHBHOIO
COIIPOTHBIIEHUS TUHUN. PeryianpoBanue HampspkeHUs! BOJIbTO100aBOUHBIMU TpaHc(hopMaTopamMu U
aBTOTpaHcpopmaTopamu. PerynupoBaHue HalpsDKEHHS W3MEHEHMEM IIO0TOKOB PpPEaKTUBHOMN
MouHocTH. CpaBHEHHE CHOCOOOB PEryIMpOBaHUs HANpspKeHUs. HecuMMmeTpus B 3JIEKTpHUECKUX
CEeTSIX U MEPONPUSITUS IO €€ CHIXKEHHUIO.

4.2 ConeprxaHue JeKIUit

No N KonuuectBo
HaumenoBanue nexkmnuit
n/a JacoB

5-ii cemecTp

OcHoOBHBIE CBeJIeHUsI 00 JTeKTPOMUTAIOIIUX CHCTEMAX
1 Tennodukannonusie snekTpouenTpanu (TOL) - HCTOUHUKY TUTaHUS CUCTEM 1
AIIEKTPOCHAOKEHUSL. .

@DopMHpOBaHHE CXeM JIeKTPUUYeCKuX coequHeHuit TIL]

OnemenTtsl. OOmias xapakrepuctuka. OCHOBHbIE TPEOOBAHUS K IIOCTPOEHHUIO
MUATAIOIIKX NIEKTPUUECKUX CeTeH. TEXHMKO-DKOHOMUYECKUE PACUETHI IIPH
2 MIPOEKTUPOBAHUH ANEKTpUUeckux cereil. Biusnue pexxumon padotel TOLl Ha 2
dbopMupOBaHUE CXeM INEKTpUuYecKuX coeanHennid. Pabora TOLI B cocTaBe
ANEKTPOIHEpreTHIeckux cucteM. TILl — OCHOBHBIC HCTOYHUKU MUTAHUS
CHCTEM 3JICKTPOCHAOKEHMUSI.

3 Bp100p 0CHOBHOI0 3J1eKTPO00OPY10BAHUS 2
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I'eneparopsl. Tpanchopmaropsl U aBToTpaHchOpMaTOphl. BeIKTIOUaTENH,
OTAENUTEIN U KOpOTKO3aMbIkaTtenu. CHHXpOHHBIE KOMIEHcaTopbl. barapeun
KOHJCHCATOpoB. TOKOOrpaHMYMBAIOIIME M IIYHTUPYIOIIUE  PEAKTOPHI.
KommuiekTHble TpaHChOPMATOpPHBIC TMOJCTAHIIUM M3 OJOKOB 3aBOJCKOTO
usrotoinenuss (KTIIB). W3meputensubie TpaHchopmaTopbl. CHCTEMBI
OoXJaxJIeHUuss U BO30OyxkaeHus. TokonmpoBoabl. [IpUBOABI K BBIKIFOYATEISIM
BBICOKOT'O HaIPSKEHUS

KoHncTpykuuu u cxembl pacnpeaeanuTebHbIX yerpoiicts TILL
Pacnipenenurenshble ycrpoiictBa Beicokoro (BH), cpennero (CH) n Huzkoro
(HH) nanpspxennii (0cOOCHHOCTH, CTPYKTYpPa, CXEMBI, PeKUMBI PaOOTHI).
TunoBbie KOHCTPYKITMH OTKPBITHIX U 3aKPBITHIX PACTIPEACTUTEIIBHBIX
ycTpoiicTB. Pa3menienue pacnpeenuTeabHbIX YyCTPONUCTB.

Honu:xaomme NOACTAHIMY JJIEKTPUIecKHX ceTeil 35-220 kB

VIcTOYHUKY TUTAaHUS CUCTEM AJIEKTPOCHAOXeHHs. [ JTlaBHbIE MOHU3UTENIbHbIC
nonacraniwu (I'TIIT) (oco6eHHOCTH, CTPYKTYpa, CXEMBI, PEKUMBI paOOTHI).
DneKTponuTaHue 1Mo cxeMaM riyookux BBoJoB. [loacTraniuu rmy6okux
BBOJIOB, MX OCOOCHHOCTH, CTPYKTYpPa, CXEMBI U PEKUMBI paOOTHI.
KoMmnoHoBKa 3J€KTpUUECKUX CTAaHIIUI U MOACTAHIIUH.

Bb16op cxem moHmKamuUx noacranuuii 35-220/6-20 kB

HomuHanbHbIE HAPSKEHMS 3JIEKTPUYECKON ceT. I IpuHIMIIBI TOCTPOEHHUS
CXEMBbI 2JIEKTPUUECKON ceTH. CXEMBbI IMEKTPUUECKUX COSAMHEHUN MOIIIHBIX
y3J10BbIX NoAcTaHIui. CXeMbl IPUCOEINHEHUS K CETH MMOHMKAIOIINX
nojcTaHuii. CXxeMbl BHEIIHETO 3JIEKTPOCHA0KEHHSI IPOMBITIIEHHBIX
npeanpusTaii. CXxeMbl BHEIIHETO 3JIEKTPOCHA0KEHUS dIEKTPUPUIIIPYEMBIX
JKEJE3HBIX 10por. CXeMbl AIEKTPUYECKUX ceTeil ropoaoB. Cxembl
AJIIEKTPOCHAOKEHUS MOTPeOUTENeH B CeIbCKON MECTHOCTH. CXEMBI
AIEKTPUUYECKUX COCAMHEHUN IPOXOIHBIX MOACTAHIIUN C MaJIbIM YUCIIOM
JVMHUM U BBIKITIOYaTesnel (KoableBble, KOMOMHUPOBAHHbBIE, MOCTHKOB,
NEePEeKII0YaTENIbHBIX TYHKTOB). XapaKTepHCTUKA U OI[EHKa HAJeKHOCTH Ha
CTOPOHE BbICIIEr0 HanpsbKeHUs. CXeMbl Ha CTOPOHE CPEHEr0 U HU3ILErO
HanpspkeHni. CXeMbl IPUCOEAMHEHUS IIIYHTOBBIX OaTapel CTaTHYeCKUX
KOHJIEHCATOPOB M CHHXPOHHBIX KOMIIEHCATOPOB.

Pe:xxuM 1 BBIOOP OCHOBHOTIO 3JIEKTPOOOPY10BaHH S

3aauM pacyera M pacdeTHbIE pexXUMbl. CXeMbl 3aMEIIeHUs ISl pacueTOB
YCTAHOBMBILIETOCS pexuMa. PeXUMBI MOTpeOIeHUs SIEKTPOIHEPTUH U
rpaduku 3eKTpUUecKux Harpy3ok. [loTrokopacnpeneneHue u HanpsHKEHUs B
y371ax 3aMKHYTOH ceTH. [lorepu HampsiKeHUs U MOIMHOCTU. I'010BBIE ITOTEPH
ANIEKTPOIHEPIUH. YUacCTUE NIEKTPOCTAHIIMM PA3IMYHOTO TUIA B IOKPBITUN
CyMMapHOU Harpy3ku. Pacripenenenue akTuBHOM Harpysku. Pacnipenenenue
AKTHBHOM HArpy3KH MEKy dJIEKTPOCTAHIUSMH WU OTIEIbHBIMU
rereparopamu. Pacnpenenenre HabpoCcOB aKTUBHOM HArpy3KH MEXIy
arperaTaMu 3J1eKTpocTaHuMi. [IpuHIHN 1elcTBUS peryasaTopa CKOpOCTH
TypOuH. PerynupoBanue 4acToTsl B 3Heprocuctemax. Koopaunamus ypoBHen
TOKOB KOPOTKOT'O 3aMBbIKaHHs B dHEprocucreMax. HanexxHocTts n
YCTOMYUBOCTH pabOThI JHEPTOCUCTEM.

CoBpeMEeHHbIE KOHCTPYKIIMH PACTPEACIUTENBHBIX YCTPOMCTB MOICTAHIUN.
Hogas cepus Boikitouareneid. KoMIiekTHble pacnpenyCcTpoiCcTBa ¢ 3Jera3om

Pexumbl  paboThl  31EKTPOOOOPYAOBAaHUS MOJCTAaHLMH U obecneueHue
HOPMAaTHUBHOI'O KaueCTBa HAPsDKEHUs Ui OTpeduTeneit
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HToro 3a 5-if cemecTp

12

6-if cemecTp

10

DyleKTpUYECKHEe CeTH MUTAIOIIMNX IHEProCUCTEM

HekoTopsle KOHCTPYKTUBHBIC JaHHBIE, HEOOXOUMBIE ITPH BEIOOPE CXEMBI
anekTpuueckux cereit. CosieprkaHue MPOEKTOB Pa3BUTHS JIEKTPUUECKUX
ceTel.

11

Bb100p KOHCTPYKTMBHOIO HMCIOJHEHHS] U HOMHMHAJIBHBIX NapamMeTpoB
BO31YIIHBIX H Ka0eJbHBIX JHHHI 3JIEKTpOINepe1ayd HA OCHOBE TEXHUKO-
IKOHOMHMYECKHX KpPHUTepHEeB M € Y4YeTOM He00XO0JHMOro KOMILIeKca
OrpaHuYeHui

Boznymnbie nuann. KabenbHble nuHUN. BHIOOP MPOBOIHUKOB BO3AYIIHBIX U
KaOeJbHBIX JTUHUN. BEIOOP KOHCTPYKTUBHOIO HCIIOJIHEHUS BO3AYLIHBIX U
KaOeNbHBIX JTMHUN DJIEKTPONEpPeIaun ¢ YIeTOM HEOOX0AUMOTO KOMILIEKCa
orpaHu4eHuil. BoI00p HOMUHAJIBHBIX TAPAMETPOB BO3YLIHBIX U KaOEIbHBIX
JIMHUH DJIEKTPOIIepeaud Ha OCHOBE TEXHUKO-3KOHOMHUYECKUX KPUTEPUEB U C
y4€TOM HEOOXOIMMOI0 KOMILJIeKca orpaHndeHnil. Cxembl 3aMelleH s TMHUN
ANIeKTpoIepesaui. AKTUBHAs IPOBOAMMOCTD JIMHUI AJIEKTPOIIEpEaauH.
PeakTrBHas MPOBOAMMOCTD U 3apsiiHas MOIIHOCTb JIMHUH 2JIEKTPONEpEIauH.
[TonsiTve 0 MPOMYCKHOM cIOCOOHOCTH JIUHUM AnekTponepenaun. Cxemsl
3aMeIleHUs IMHUM JIeKTponepeaayt ¢ yueToM TpaHc(hopMaTopoB. AKTUBHOE
U PEaKTUBHOE COIPOTUBIIEHUS TPaHC(OPMATOPOB U aBTOTPAHC(HOPMATOPOB.
Pacyer nuHMii 21€KTpOonEpeadn 0 CXEME 3aMEILEHUs C YIETOM
TpaHcopmaTtopoB. Pacyer ceTeil co CTalbHBIMM IPOBOJIAMH.

12

Bb100p cxeM 3JIeKTPHYeCKHX ceTell Ha OCHOBE TEXHUKO-9KOHOMHUYECKOTO
aHaJIM3a U ¢ y4eTOM 00OCHOBAHHOM HAJIEKHOCTH 3JIEKTPOCHA0XKEHUS
noTpeourenei

13

MeToabl CHUKEHHS OTEPb 3J1€KTPOIHEPTUH B dJICKTPHUUECKUX CETAX 35-
220 kB

14

Pacuersl mapaMeTrpoB OCHOBHBIX HOPMAJIBHBIX M IOC/IE€ABAPUUHBIX
PEKMMOB JIEKTPOCeTeH

BekropHas quarpaMMa JUHUM dnekTponepenaun. Pacuer inHui asekTponepenadu
o [1-o6pa3Hoii cxeMe 3aMeleHus ¢ Harpy3Koii, BEIpaXKeHHON MOITHOCTHIO. [loTepu
MOIITHOCTH B TpaHchopMmaTopax u aBTorpancopmaTopax. [lorepn MomHocTH 1
SHEPruM B TUHHUAX. CXeMBbI 3aMEIEHUs U PacUeTHBIE PEXXKUMBI JUIsl IPOBEPKU
CTaTHUYECKOW U JMHAMUYECKON YCTOMYMBOCTH IEKTpUUIECKON cucTeMsl. [lepeToku
MOITHOCTH ¥ TpeOOBaHMsI K MPOIYCKHOM CIIOCOOHOCTH cBsizel. PacueT pa3oMKHYTBIX
3JIEKTPUYECKUX CETEN C HECKOJIIBKUMU Harpy3kamu. Pacuer 3aMKHYTBIX ceTel ¢
OJIHOM MJIM HECKOJIBKMMH JIEKTPOCTAaHIMSIMH. PacdeT CII0KHBIX ceTell METOAOM
npeoOpa3zoBanus ceTd. COBMECTHBIN pacyeT IEKTPUIECKUX CeTe C IMHUSIMHU
HECKOJIbKMX HOMUHAJIbHBIX HANPSHKEHUH.

15

bananc axkTMBHOM M PpEaKTHMBHON MOLIHOCTEHM B NHUTAKLIMX
3JIEKTPOIHEPreTHYECKUX CHCTeMax

banaHnc akTMBHOI MOIIHOCTH M €r0 CBSA3b C 4acTOTOW. OnTUMalibHOE
pacrpeieIeHHe aKTUBHBIX MOIIHOCTEMN. balaHC peakTUBHOM MOIITHOCTH U €r0
CBsI3b C HampsbKeHueM. Perynupyromuit a¢ ekt Harpysku. [lorpeburenn
peaKTUBHOM MOIIHOCTH. BbipaOoTka peakTHBHON MOIIHOCTH Ha
ANEKTPOCTAHLUAX. Pe3epBbI MOIHOCTH. Y4acTHE AIEKTPOCTAHIIUMI B
MOKPBITHH CYTOYHOTO Tpaduka Harpy3ku. Pacxom anexTposnepruu Ha
COOCTBEHHBIE HYK/IbI ANEKTPOCTAHIMA. MaKkcUManbHbIE IEKTPUIECCKIE
Harpy3Ku OTJIETBHBIX TPYII MOTpeduTeneil. PacyeTHbie deKTpUIeCcKre
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Harpy3Ku 2JIEMEHTOB CETH.

16

Bb100p MOIHOCTH U pa3MenieHre KOMIIEHCHPYIOIIHUX YCTPOIiCTB
KomneHcanus peakTuBHOM MoIHOCTH. KOMITIEHCUpYIOIIUE YCTPOMCTBA.
PaccranoBKa KOMIIEHCUPYIOIUX YCTPOUCTB. [IpuMeHeHre CUCTEMHOTO
OAX0/Aa K ONTUMHU3aLUU [TPU KOMIIEHCALIMM PEAKTUBHOW MOLIHOCTH.
KonzaeHcaropHble yCTAaHOBKH /17151 KOMIIEHCALIUK PEAKTUBHOW MOIIIHOCTH.
Bb160p MOIIHOCTH KOMIIEHCUPYIOIIUX YCTpoiicTB. [IpoionbHas koMmeHcaus
WHJYKTUBHOCTHU JIMHUM.

17

OCHOBBI peryJIMpoBaHusi YaCTOThI

[TpuHIMN OeCTBUS PEryIaTopa CKOPOCTH TypOuH. PerynupoBanue 4acToThI
B Heprocucremax. Koopaunanys ypoBHEH TOKOB KOPOTKOT'O 3aMBIKaHUS B
sHeprocucremax. HanekHOCTb U ycTOMYHMBOCTh pabOThI SHEPTOCUCTEM.
OcHOBHBIE THIIBI 31eKTpocTaHIMH. OOOCHOBaHME Pa3BUTHS T€HEPUPYIOLIUX
MolHocTeld. OObeM aBTOMATU3ALMH IEKTPUUECKUX CTAHLIUN U
JNEKTPUYECKUX CHCTEM. ABTOMaTH4eCKasi CHHXPOHHU3ALHs TEHEPATOPOB.
ABTOMaTHUECKas pa3rpy3Ka 110 4acToTe. ABTOMATUYECKOE TIOBTOPHOE

BKJIIOYEHHE. ABTOMAaTHYECKOE BKIIFOUCHUE pe3€pBa.

18

Metoabl 1 cpeacTBa peryJiupoOBaHUs HaNPAKEHUs

PesxxnmMbl HEHTpany 2JIEKTPUYECKUX CETEH PA3IIMYHBIX HAPSKCHUM.
[TpyHLIMIIBI pelIeHMsI CIIOKHBIX 3aa4 C IPUBJICYEHUEM KOMIUIEKCAa METOI0B U
anroput™MoB. O0IaCTH TPUMEHEHHSI METOJIOB ONITUMH3AIINH PEKUMOB
sHeprocucreM. IlokazaTenn kauecTBa 3JEKTPUUECKON SHEPTUH. Y MEHBIIICHNE
IIOTEPHh MOLHOCTH B PACIIPEACIUTENBHBIX CETAX U CUCTEMAX
JJIEKTPOCHAOKEHHUS.

HToro nmo 6-my cemecTpy

10

Bcero 3a 5-ii u 6-ii cemecTpy

10

4.3 ConepixaHue NPAKTHYECKUX 3aHATHIH

HanmenoBaHue NpakTUYECKUX 3aHATHU

KomnunuectBo
JacoB

S5—ii ceMecTp

Bb100p OCHOBHOTO 37€KTPO0OOPYI0BaHUS

CxeMmbl 3aMeIeHHs 171 pacyeTOB YCTAaHOBUBLIETOCS pEXHUMA. Pexumsl
MOTpeOIIeHUs AIIEKTPOIHEPTUU U TPapUKU ANEKTPUUECKUX HArPy30K.
IToTokopacnpeneneHue U HalpsHKEHUS B y3/1ax 3aMKHYToH ceTH. [lotepu
HaNpspKEHUs U MOUTHOCTH. .

I'otoBBIE MOTEPH DIIEKTPOIHEPTUH. Y HACTHUE HIIEKTPOCTAHIIUN PA3IUIHOTO
THIIA B IOKPBITMM CYMMAapHOH Harpy3ku. PacripeneneHue akTHBHONW Harpy3KH.
Pacnipenenenue akTHBHON Harpy3Ku MEXAY IEKTPOCTAHIUAMU WU
OTJEJIbHBIMU T'€HEPATOPAMHU

CxeMbl JIeKTpUYeCcKuX ceTeil ropooB. CXeMbl AJIEKTPOCHAOKEHHS
notpeduTeneit B cenbCKoil MECTHOCTH. CXEMBI AIEKTPUUECKUX COSTMHEHUN
MPOXOJIHBIX MOACTAHIIMI C MaJIbIM YHUCIIOM JIMHHUI U BBIKJIFOYaTENEH
(KoIblIeBbIe, KOMOMHUPOBAHHBIC, MOCTUKOB, IEPEKIIIOYATENILHBIX TYHKTOB).

DNeKTponuTaHue 0 cXeMaM TIyOOKuX BBOOB. [loacTaniiuy riry0oKux
BBOJIOB, UX OCOOEGHHOCTHU, CTPYKTYpa, CXEMBI U PEIKUMBI PaOOTHI.
KommoHoOBKa 3I€KTpUYECKUX CTAHIMN M MOJACTaHIUN

BeiObop otBerBieHMH TpaHC(hOPMATOPOB U3  YCIOBHUH  JIOMYyCKAEMOTO
OTKJIOHEHHSI HamlpsDKeHUs y moTpeOutenell. PeakTuBHas MOLIHOCTHL U
pEryJIMpOBaHKE HAIPSKEHHUSL.
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. ATtoro mo 5-my cemectpy 32
6-if cemecTp

[IpuHUKITBI TOCTPOEHUS CXEMBI AIEKTPUUECKOM ceTh. CXEeMbl AIEKTPUUECKUX

COEIMHEHU I MOILHBIX Y3JIOBBIX MOACTAHIMI. CXEMbI IPUCOETUHEHUS K CETU 8

MOHIKAIOMIUX MOACTaHIUH. CXEeMBI BHEIIIHETO AJICKTPOCHAOKECHUS

MIPOMBIIUIEHHBIX TpeAnpuaTuil. CXeMbl JJIEKTPHUUYECKUX CETEe rOPOJOB.

[loBbllIeHWE  YpPOBHS  HAOpPSOKEHUsS IYT€M  I[PUMEHEHUS  YCTPOMCTB

peryaupoBaHusl HaNpsOKeHHs. PeryinnpoBaHuMe AaKTUBHBIX U PEAKTUBHBIX 6

MOIIHOCTEW B OT/ICJIbHBIX 3BEHbSIX CETH.

Pacuer nmunwmii snekrponepenauyn mo I1-oOpa3Hoil cxeme 3aMelIeHHsI ¢ Harpy3KOi, 6

BBIPAXKCHHOU MOIIHOCTBIO.

Yyacthe 53JEeKTPOCTAHIMKH B TMOKPHITHH CYTOYHOTO Tpaduka Harpy3KH.

Pacxon snexTposHepruu Ha COOCTBEHHBIE HYXKIbI  AJIEKTPOCTAHILIUU. 6

MaxkcruMaabHbIC JIEKTPUIECKHIE HATPY3KH OTACTBHBIX TPYII NOTPEOUTEIICH.

PaccranoBka KOMIIEHCHPYIOIIUMX yCTpOMCTB. IIpumMeHeHne CcHCTEMHOro 6

MOAX0Ja K ONTUMHU3ALUU [TPYU KOMIIEHCALIUH PEAKTUBHOM MOLIHOCTH.

HTtoro 3a 5-ii cemecTp 32

Bcero 3a 5-ii u 6-ii cemecTp 64

4.4 Buabl u coep:kaHue cCaMOCTOATEIbHONH PadoThl 00yYaK0IIUXCS

4.4.1. Buapl caMOCTOSITENIBHON pabOoThl 00yJarOMMXCs

Buaer camoctosiTenbHON paboOThl 00y4arOIIUXCS

KomangecTBo yacos

CamocTosiTeTbHOE H3YUYCHHE MaTepuaa 149
IToaroToBka K NpakTUYECKUM 3aHSATHIM 22
BrImonHeHne KOHTPOJIEHON pabOTHI 60
Hroro 231
4.4.2. Conep:xaHue caMOCTOSTEILHON paboThl 00yJaromuxcs
Ne n/nn ‘ HanmeHnoBaHue n3y4aeMbIX TEM WM BOIIPOCOB ‘ KonnyecTBo yacos
5-ii cemecTp
1 Tennodukanmonnsle snekrpoueHtpanu (TOL]) - wucrouHuku 12
MIUTaHMs CUCTEM 3JIeKTpocHa0xeHust (YensionHckaoi 00aacTh).
9 TeXHUKO-I)KOHOMHUYECKHE  pacueTsl HpU  MPOEKTUPOBAHUU 13
AIIEKTpUYECKUX ceTell (OM3Hec- MIIaHUPOBAaHUE B YHEPTETUKE)
3 Hcnonb3oBanue ycrpoiicTB Masoit renepanuu (Korenepanuonssle 13
yctaHoBKH). [IperMyniiecTBa pacipeieIeHHON reHepaluH.
4 CxeMmbl 3aMeleHNs ISl pacue€TOB YCTAaHOBHBILETOCS PEXUMA. 13
5 [Toacranmuu r1yOOKHMX BBOJOB, MX OCOOEHHOCTH, CTPYKTYpa, 13
CXEMBI U peXKHUMBI pabOTHI.
6 CxeMbl BHEIIHEro 3JEKTPOCHAOXKEHUs 3NeKTpUGUINPyEeMbIX 13
JKEJIE3HBIX JIOPOT.
7 PannoHanm3anmss  3HEProxXo3siCTB IO  CHMKEHHMIO  IIOTEPH 13
AJIIEKTPOIHEPIHH B DJIEKTpUUECKHX ceTax 35-220 kB
8 KoMmeHcamnusi €MKOCTHBIX TOKOB B CETSIX C HM30JMPOBAHHON 13
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HEUTpaJIbIO.

9 Pexumbl paboThI 371eKTPOOOOPYIOBAHMSI TOACTAHLIUN 13

HToro 3a 5-ii cemecTp 116

6-ii cemecTp

Pacuer nuHuii 35ekTponepesadynd No CXemMe 3aMELIECHHS C YYETOM 12

10 .
TpaHC(l)OpMaTopOB. Pacuer ceTei co cTaabHBEIMU IIpOBOAAMM.

3aBUCUMOCTb HaIIPSDKEHUS U IIEpeaBaeMON MOIITHOCTH OT AJIMHBI 13
avuHud.  TloBBIIEHME  NPOMYCKHOW  CHOCOOHOCTH  JIMHUM.
11 BeposiTHOCTH  TIEpepBIBOB  AJIEKTPOCHAOKEHUST M HAJASKHOCTH
JJIEMEHTOB  3JIEKTpoceTH.  YueT  (akropa  HalEKHOCTH
AJIEKTPOCHAOKEHUS

12 COBMECTHBIN PacucCT SJICKTPHUICCKUX ceTe C JIUHUSAMU HECKOJBKHX 12
HOMHWHAJIBHBIX HaprDKeHI/Iﬁ

PerynupoBanne akTUBHBIX W PEAKTUBHBIX MOIIHOCTEN B 13
OTJEJIbHBIX 3BEHBAX CETH.

13

14 COBMECTHBIN pacyeT 3IEKTPUYECKUX CETe ¢ JIMHUAMHM HECKOJIBKHX 13
HOMMHAJIbBHBIX HaHpﬂ)KCHHﬁ.

15 BripaboTka peakTHBHOW MOIIHOCTH Ha  3JICKTPOCTAHIIMAX. 13
Pe3epBbl MOLIHOCTH

PaccTtanoBka KOMIEHCHpYIOIIUX  ycTpoucTB.  [Ipumenenue 13
CHCTEMHOT0 TIOAXOJa K ONTHUMHU3AIMH TIPH KOMIICHCAIIUU
PEaKTUBHOM MOIIIHOCTH.

16

HaznexHOCTh M yCTOWYMBOCTH pabOTHI dHEprocucteM. OCHOBHBIC 13
TUIBI 3JIEKTpocTaHMi. OOOCHOBaHME Pa3BUTHS I'€HEPUPYIOLINX
MomHocTei. OObeM aBTOMATH3AIMK AJNEKTPUUECKUX CTAHIHMNA U
JNEKTPUYECKUX  CUCTEM. ABTOMAaTHYECKas  CUHXPOHM3ALUA
reHepaTopoB. ABTOMaTHYECKas pa3rpy3kKa 110 4acToTe.

17

PeI‘y}II/IpOBaHI/IC HaIps’KCHUA H3MCHCHHUCM ITOTOKOB peaKTHBHOﬁ 13

18
MoItHOCTH. CpaBHEHUE CIIOCOOOB PEryIMPOBAHUS HANPSKEHUSI.

Hroro 3a 6-ii cemecTp 115

Bcero 3a 5-ii u 6-ii cemecTpbl 231

5. YueOHO-MeTOANYECKOE 00ecnieYeHre CAMOCTOSITeIbHOI padoThl 00y4arouxcs

VY4eOHo-MeToAMUeCKHE pa3paboTku uMmeroTcst Ha kadeape DATII, B HayuHOU OuOIMOTEKE U
Ha caiite ®I'BOY BO IOxHo-Ypanscknii ['AY:

1. Metoanueckue peKOMEHIAUU ISl CAMOCTOSITENbHON paboThl CTY/IEHTOB IO AUCIUILIUHE
"DneKTpOIHEePreTHYECKHE CUCTEMBI U ceTH" [DIEeKTPOHHBIN pecypc] : HalpaBiIeHHE MOATOTOBKH
13.03.02 DnexTposHepreTuka u 3ekTpoTexHuka. [Ilpoduns DnekrpocHabxenne. opma 00yueHus
- oyHas, 3ao4Has / coct. lO. I1. Uneun, A. B. benos; KOxuo-Ypansckuii 'AY, UHaCcTHTYT
arpourxeHepun .— YensOunck: FOxno-Ypansckuit 'AY, 2020 .— 39 c. : ., Tabn. — C npui.
Pexxum noctyna u3 nokanbHo# cetn http://nb.sursau.ru:8080/localdocs/esh/81.pdf

2. CucteMsl J1eKTPOCHA0KEHUS TOPOIOB M MPOMBIIIIEHHBIX TPEANPUATHIA [ DNEeKTpOHHBIN
pecype] : yueb. mocobue k kypcoBomy npoekty / FOxuo-Ypansckuit 'AY ; coct.: FO. I1. Unbun [u
ap.] — Yens6unck: KOxHo-Ypansckuit 'AY, 2016 .— 92 c. : ui., Tabn. — C npui. — bubnuorp.:
c. 72-73 (14 na3s.) .— 0,8 MB .— ISBN 978-5-88156-746-0 .— JlocTym U3 JIOKaIBHOH ceTH .—
JHoctyn u3 cetn Uateprer: http://188.43.29.221:8080/webdocs/peesh/21.pdf
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http://nb.sursau.ru:8080/localdocs/esh/81.pdf
http://188.43.29.221:8080/webdocs/peesh/21.pdf

6.D0H OLIEHOYHBIX CPEICTB AJIsl MPOBeIeHUs
NMPOMEKYTOYHOM aTTeCcTAIMU 00y4A0IIMXCS

Jlnst ycTaHOBJICHUSI COOTBETCTBHSI YPOBHS IMOATOTOBKHU oOyuaromuxcs TpedoBanusm OI'OC
BO pazpabotan GoHA OLIEHOYHBIX CPEICTB AJISl TEKYIIEro KOHTPOJIS YCIEBAEMOCTH M MPOBEACHUS
MPOMEXYTOUHOM arTecTanuu oOydaromuxcst Mo gucuuruiiHe. @OOHJI OLIEHOYHBIX CPEICTB
npencrasieH B [Ipuioxenun Nel.

7. OcHOBHAS B AONOJHUTEIbHAA JIUTEPATypAa, H(’,OﬁXOIlHMaH JJIF OCBOCHUSA JUCHUIIJIHHBI

OcHoOBHas ¥ JONOTHUTENbHASA yyeOHas muTepaTypa umeercs B Hayunoit O6ubnuoreke u
3JIEKTpOHHOU MH(pOopManmoHHo-00pa3oBatenbHOM cperae PI'BOY BO I0xHo-Ypansckuii [AY.

OcHoBHasl JuTEpaTypa

1. Unbun FO. I1. DnekTpocHabXeHHE CEIBCKOI0 XO35HCTBA (ceTeBasi 4acTh) [DJIEKTPOHHBIM
pecypce]: yueb. mocodue / FO. I1. Unbun, C. K. epwszos; UI'AA - Yensbunck: UT'AA, 2011 - 176
c. - Hocryn u3 nokanbHOU cetu: http://192.168.0.1:8080/localdocs/esh/5.pdf. - Joctyn u3 ceru
Wurepnert: http://188.43.29.221:8080/webdocs/esh/5.pdf.

2. JIsikuH, A.B. DiekTpuyecKkue CUCTeMBI U ceTH : yueOHuK : [16+] / A.B. JIbikuH ;
HoBocubupckuii rocy1apCcTBEeHHBIN TeXHUYEeCKU YyHUBepcuTeT. — HoBocubupcek : HoBocubupckmii
roCy/lapCTBEHHBIN TeXHUYeckuil yauBepcurert, 2017. — 363 c. : wi., Taba. — (YueOuuku HI'TVY). —
Pexum noctyna: mo noanucke. — URL: http://biblioclub.ru/index.php?page=book&id=575236
(mara o6pamenus: 25.04.2020). — bubnuorp.: c. 329-332. — ISBN 978-5-7782-3037-8. — Tekcr :

3JIEKTPOHHBIN.

3. JIeikun, A.B. PacnpenenurenbHbie dJEKTpHUECKUE CETH : ydyeOHoe mocodue : [16+] / A.B.
JIpikun ; HoBocuOGupckuili rocynapcTBEHHbIM TeXHUYECKUI yHUBepcureT. — HoBocuOupck :
HoBocubupckuii rocynapcTBeHHbIH TeXHUYEeCKH yHuBepcuteT, 2018. — 115 c. : ui., Tabin., cxem.,
rpad. — Pexum JOCTYTIA: o TTOJIITHCKE. — URL:

http://biblioclub.ru/index.php?page=book&id=576415 (mata  obOpamenus: 25.04.2020). -
bubunorp.: c. 87-88. — ISBN 978-5-7782-3537-3. — TeKcT : 3JIeKTPOHHBIH.

JlonoJiHUTe/ILHASA JIUTEpaTypa
1. Jlemuuckas, T. b. DnexrpocHadxkenue cenbekoro xo3siicta [Teker] / T. b. Jlemmuckas,
U. B. HaymoB .— M.: KonocC, 2008 .— 655 c. : mi1. — (Y4eOHUKHU U yueOHbIC TOCOOUs ISt
CTY/I€HTOB BbICIINX yueOHbIX 3aBeeHuil) . C npuin. — ISBN 978-5-9532-0560-3.
2. Kapanersn, U. I'. CripaBo4HHK 110 TPOEKTHPOBAHMUIO AeKTprueckux cerei [Texct] / U.
I'. Kapanersn, /1. JI. ®aiioucosuy, M. M. llanupo ; [Tox pen. . JI. ®aitbucouya .— M.: HI]
OHAC, 2006 .— 320 c. : wi1. — bubmmorp.: ¢. 309 .— ISBN 5-93196-542-4.

IMepuoanyeckue u3naHusl:

1. «IIpombllIeHHAs! YHEPTETUKA
2. «HoBoctu DnekrpoTexHukn»
3. «AIIK Poccum».

8. Pecypchbl nH(pOPMALMOHHO-TEIEKOMMYHUKAIIMOHHOM ceTH «AHTepHeT», He00X0AMMbIe
JJIS OCBOCHM S JUCUMILIMHBI

1. EnnHOE OKHO JA0CTyIa K yueOHO-MeTOIMYecKiuM pazpaboTkam https://toypray.pd
2. OBC «Jlauwy» http://e.lanbook.com/
3. YuuBepcuretckas oudanorexka ONLINEhttp://biblioclub.ru

17



9. Meronuyeckue YKa3aHus 1Jsl 00y4al0IUXCHA M0 OCBOEHUIO TUCHMILIHHBI

Y4eOHO-MeTonn4YecKkne pa3padboTku umerotcs Ha kapeape DATII, B HayyHoi 6ubnnoreke u
Ha caiite ®I'bOY BO IOxHo-Ypansckuii ['AY:

1. Meroanueckre peKOMEHJAINH ISl CAMOCTOATEIbHOU pabOThl CTYACHTOB IO JUCIUILIMHE
"DNeKTPOIHEPreTHUECKUE CUCTEMBI U CETH" [DNEKTPOHHBIN pecypc] : HalpaBiIeHHUE MOATOTOBKU
13.03.02 DnexTposHepreTrka u aekTporexHuka. [Ipoduns InexrpocHadxkenue. @opma 00yueHuUs
- ouHas, 3ao4Has / coct. 1O. I1. Unbun, A. B. benos; Oxuno-Ypansckuii [AY, UacTutyt
arpounxeHepun .— Yemssounck: KOxno-Ypansckuii 'AY, 2020 .— 39 c. : uin., Tabn. — C npui.
Pexxum noctyna u3 nokanbHo#t cetu http://nb.sursau.ru:8080/localdocs/esh/81.pdf

2. CUCTEMBI PJIEKTPOCHAOKEHUSI TOPOJIOB M IPOMBIIIICHHBIX MPEANPUATHI [ DIEKTPOHHBIN
pecypc] : yueb. mocobue k kypcoBomy nipoekty / FOxuo-Ypansckuii ['AY ; cocrt.: FO. I1. UnbuH [u
np.] — Yensabunck: FOxno-Ypansckuii AY, 2016 .— 92 c. : un., Tabn. — C npun. — bubmmorp.:
c. 72-73 (14 na3s.) .— 0,8 MB .— ISBN 978-5-88156-746-0 .— JlocTym 13 JTOKaIBHOHN ceTn .—
Joctyn u3 cetn Murtepuer: http://188.43.29.221:8080/webdocs/peesh/21.pdf

10. UudopmanuoHHbie TEXHOJIOTHH, HCIOJIb3YyeMble IIPH OCYIIeCTBJIEHHH 00Pa30BaTEILHOI0
npouecca no JTUCHUILINHE, BKJIOYAs epeyeHb MPOrpaMMHOro odecneyeHus u
HH(OPMANMOHHBIX CIPABOYHBIX CHCTEM

Crenapl 1ab0paToOpHBIE:

HccnenoBanue pexkMMOB pabOThl MUTAIOMICH IIEKTPUUECKON CeTH

HccnenoBanue pe:xxMMOB PETYJIMPOBAHUS HAIPSHKEHUS

Hccnenoanue pabOThI SJIEKTPUUECKON CETHU MPH MAKCHUMAaJIbHON U MUHHUMAIbHBIX PeXUMax
Harpy3Ku

O6opynoBaHye TOMEIIEHUS ISl caMOCTOsATeNbHOM paboThl 454080, 1. YenssOuHCK, TPOCHIEKT
Jlenuna 75, rnaBHbIi kopiyc, ayautopus Ne 303

Hoyt6yk HP 615 (VC289EA) RM76/2G/320/DVDR W/HD3200/DOS/15.6;

[TepcoHAIBHBIN KOMIIBIOTEp B KOMIUICKTE: cHCTeMHBIH Oyiok Pentium E 5400 2.7GHZ,
xectkuit auck 250 Gb, monuTop 19" LCD, knaBuaTypa, MaHUITJISTOP «MbIIb» — 30 1IT.;

[Tpuatep CANON LBP-1120 na3epHsbiii;

Okpad ¢ anekrponpusogoM; UK nynsT 1Y 1715 3KpaHa ¢ 37€KTpOnpUBOIOM;

Kononku 5+1 SVEN THO.

B Hayunoii 6ubnmnoreke ¢ TEepMHUHAJIBHBIX CTAHIMNA MPEAOCTABIAECTCA IOCTYN K Oazam
JTAHHBIX:

MyTestXPRo 11.0 (Cy6nuuen3uonnsiii qoroBop Ne A0009141844/165/44 ot 04.07.2017)

JInnensnoHHoe nporpaMmMHoe o0ecrieuyeHue:

Microsoft Windows PRO 10 Russian Academic OLP 1License NolLevel Legalization
GetGenuine (JIunensuonneiit mporoBop Ne 11354/410/44 ot 25.12.2018 1.; Ne 008/411/44 ot
25.12.2018 1.)

Kaspersky Internet Security (JToroBop Ne 10405/121/44 ot 04.04.2019)

11. MaTepuajbHO-TeXHHYecKasi 6a3a, He00OXoAMMasi /151 OCYIeCTBJIEHUS
00pa3oBaTeILHOIO NMPoUecca MO0 JUCHUILINHE

Ilepeyenb aynuropuii kagenpsr JATIT
Y4eOHble ayTUTOPUU JJIsl IPOBEICHUS 3aHATHI JIEKIIMOHHOTO U CEMHUHAPCKOTO THIIOB, TPYITIOBBIX
Y WHIUBUIYAJIBHBIX KOHCYJIbTAIUH, TEKYIIETO KOHTPOJIS U TPOMEKYTOUHON aTTECTAIluN
1. Aynutopus 1083, ocHalieHHass MyTbTUMEIUHHBIM KOMIUIEKCOM (KOMIBIOTEP, BUICOIPOECKTOP);
2. Aymutopus 1153, ocHamieHHass HarBSIAHBIME —oOpasmaMu  00OpYy/IOBaHMS TOACTAHITUH,
71a00paTOPHBIM 000PYIOBAaHHEM.
3. ITomemienue 1093 ocHaleHHOE KOMITBIOTEPHOU TEXHUKON
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http://nb.sursau.ru:8080/localdocs/esh/81.pdf
http://188.43.29.221:8080/webdocs/peesh/21.pdf

ITomemenne 303 st caMOCTOATENBbHOM palbOTHI, OCHAIIEHHOE KOMITBIOTEPHOM TEXHUKOH u
HOJKITI0YeHneM K cetu «HTepHeT»
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IIPHJIO/KEHHUE Nel

®OH/J OHEHOYHbBIX CPEACTB
JUISL TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U MIPOMEKYTOYHOM aTTECTallui 00YyJaroIuXcs
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1. KomneTeHuMHu HX MHANKATOPHbI, ¢GopMHupyeMble B IpoLecce 0CBOCHHS M CIUIIIINHBI

[1K-2 CriocobeH yyacTBOBaTh B IPOEKTUPOBAHHUHU HIIEKTPOTEXHOJIOTHUECKUX YCTAHOBOK

Kon u HaumeHoBaHMe ®opmupyemsie 3YH HaumenoBanue OLIeHOYHBIX
WHIUKATOpa JOCTHKEHHS CpeACTB
KOMITCTEHIINT 3HaHUA YMCEHHUS HaBbIKH Texymas ITpomexyTo
aTTecTanys YHas
aTTecTanys
N1 k-2 Ob6y4atrommiics OO6y4atontuiics Obyuarommiics 1. Ompoc Ha | 1. 3auer.
BemonasaeT c6op u aHaNNM3 | ZOJDKEH 3HATH: JIOJDKEH YMETh! JOJDKEH BIIAJICTh: MpakTHYeCcK | 2. DK3aMeH.
JTAHHBIX IJIS JAHHBIC TIS BBIOMPATH U HaBBIKAMHA OM 3aHATHH
MIPOEKTHPOBAHMS, MPOEKTHPOBAHMSA, | aHAIU3UPOBATH COCTaBJICHUS 2. IIpoBepka
COCTaB/IAeT KOHKYPEHTHO- | KOHKYPEHTHO- JIaHHBIE JUIS KOHKYPEHTHO- KOHTPOJIHO
CHOCOOHBIC BAPHAHTHI CIIOCOOHBIE MPOEKTHUPOBAHMS | CHOCOOHBIX i paboTHI
TEXHUYECKUX PeIICHUN BapUaHTBHI KOHKYPEHTHO- BapUaHTOB
TEXHUYECKUX CHOCOOHBIX TEXHUYECKUX
pelieHui BApHUAHTOB peLICHU.
(b1.B.07-3.1) TEXHUYECKUX (b1.B.07-H.1)
pelieHui
(b1.B.07-Y.1)
N2> OO6y4atromimiics OO0y4atontmiics Oobyuarommiics 1. Ompoc Ha | 1. 3auer.
OO00CHOBBIBAaET BEIOOD JIOJDKCH 3HATh: JIOJDKECH YMETh! JIOJDKEH BIIAJICTh: MpakTHYecKk | 2. DK3aMeH.
LeNIeco00pa3Horo OCHOBHBIE 000CHOBBIBATh HaBBIKAMHA OM 3aHATHH
pemeHus METOJIBI BBIOOpa | BBIOOP 000CHOBaHUS 2. IIpoBepka
nenecooOpa3Horo | menecoodOpasHor | BeIOOpa KOHTPOJILHO
pelieHus 0 peleHus 1eJIECO00Pa3HOTO i paboTHI
(b1.B.07-3.2) (b1.B.07-Y.2) petieHus
(b1.B.07-H.2)
N 3mnk-2 OO6yuatomuiics OO6yuatonuiics OOyuaronmiics 1. Ompoc Ha | 1. 3ayer.
IToxrotaBnuBaeT pa3zienbl | AOJKEH 3HATH: JIOJDKEH YMETh: JIOJDKEH BIIA/IETh: npakTudeck | 2. OK3aMeH.
MIPEINPOESKTHON TUIIOBBIE MOJATOTABIMBATh | HABBIKAMH OM 3aHATHH
JIOKYMEHTAI[M Ha OCHOBE | TEXHHYECKUE paszensl MIOJTOTOBKH 2. IIpoBepka
THUIIOBBIX TEXHUYECKUX peuIeHus u MPEANPOEKTHON | pa3lenoB KOHTPOJIHO
pemeHnit CTPYKTYpY JOKyMEHTaINH MIPEANPOEKTHON it paboTHI
MPEeANPOEKTHOM Ha OCHOBE JOKyMEHTAIUX Ha
JOKyMEHTAIN THITOBBIX OCHOBE THIIOBBIX
(b1.B.07-3.3) TEXHUYECKHUX TEXHHYECKUX
pelieHui peuieHui
(b1.B.07-Y.3) (b1.B.07-H.3)
N4nk-2 OOGyuatonuiicst OO6yuatoutuiicst OO6yyaromuiics 1. Ompoc na | 1. 3ayer.
JemoHcTpHupyer JIOJDKEH 3HATh! JIOJDKEH YMETh: JIOJDKEH BIIA/IETh: IpakTU4eck | 2. DK3aMeH.
[IOHNMaHME B3aUMOCBS3H | 3a/1a4H JIEMOHCTPHPOBAT | HAaBBIKAMH OM 3aHSATHH
3a71a4 IPOEKTUPOBAHUS U MPOEKTUPOBAHUS, | b IOHUMAaHHE HOHUMaHHMs 2. TIpoBepka
SKCIITyaTalin 9KCIUTyaTallil | | B3aUMOCBS3H B3aMMOCBSI3H 337124 | KOHTPOJIHHO
UX B3aHMOCBSI3b 3amaq MIPOEKTUPOBAHUSA U | i pabOTHI
(b1.B.07-3.4) MIPOEKTUPOBAHUSL | IKCILTyaTalluu
n okcmryatanuy | (B1.B.07-H.4)
(b1.B.07-Y.4)

2. lloka3aTeyin, KPUTEPUH U LIKAJIA OLIEHUBAHUS MHIUKATOPOB 10CTHKEHUSI
KOMIIeTeH NI

I/IHIHK_Z —BrImonaser C60p " aHaJIN3 JaHHBIX AJId IPOCKTUPOBAHUA, COCTABIIACT KOHKypeHTHO-CHOCO6HBI€
BapHUaHTblI TEXHUYCCKUX peH_IeHI/Iﬁ

IoxazaTtenu Kpurepun n nkana oneHUBaHUs Pe3yJIbTaTOB 00yUEHHS 110 IMCLIUITHHE
OLICHUBAHUS Henocrarounsrit JocTtaTouHslil ypOBEHb Cpenuuii ypoBeHb Bericokuii ypoBeHb
(3YH) YPOBEHb
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b1.B.07-3.1 OOyuaromuiicst He OOyyatomuiicst cnabo | OOyvaronuics ¢ OO0yuaronuiics ¢
3HAeT JaHHBIE UL 3HAeT JaHHbIE I HE3HAYUTEIILHBIMH TpeOyeMoii CTeIIeHbI0
IPOEKTHPOBAHHS, NPOEKTHPOBAHMS, OLINOKaMH U HOJIHOTBI M TOYHOCTH
KOHKYPEHTHO- KOHKYPEHTHO- OT/CNIbHBIMH 3HAeT JaHHBIC UL
crocoOHBIE BAPHUAHTHI CIOCOOHBIC BAPHAHTHI | TPOOeIaMi 3HAET MIPOEKTHPOBAHUS,
TEeXHUYECKHX TEeXHUYECKUX PEICHUH | JaHHBIC A KOHKYPEHTHO-
penieHuit HPOSKTUPOBAHHS, CIIOCOOHBIC BapUAHTHI
KOHKYPEHTHO- TEXHUYECKUX PEeIICHHH
CIOCOOHBIC BapHUaHTBI
TEXHUYECKUX PEeIICHHH
b1.B.07-Y.1 OOyuaromuiicst He OOyyatomuiicst cnado OOyuaronuiicst ymeer ¢ | OOyyaronuiicst ymeeT
yMeeT BBIOUPATh U yMeeT BBIOUPATh U HE3HAYUTEIBHBIMH BBIOUpATH U
AHAITU3UPOBATH AHAITU3UPOBATH JaHHBIC | OIIMOKAMH yYMeeT | aHAIU3UPOBATH JAHHBIC
JIAHHBIC TS JUTSL IPOSKTUPOBAHHUS BBIOUpATH U | I IPOSKTHPOBAHUS
MPOEKTUPOBAHHUS KOHKYPEHTHO- AQHAIM3UPOBATh JJaHHBIE | KOHKYPEHTHO-
KOHKYPEHTHO- CIIOCOOHBIX BAPHAHTOB | U1  IPOSKTUPOBAHUS | CIIOCOOHBIX BAPHAHTOB
CIIOCOOHBIX TEeXHHYECKHX PEIICHUH | KOHKYPEHTHO- TEXHUYECKUX PeIICHUH
BapHaHTOB CIIOCOOHBIX BapHaHTOB
TEeXHUYECKHX TEXHUYECKUX PeIICHUH
pelieHni
F1.B.07-H.1 OO0y4atomuiics He | OOyuarommiicss  cmabo | OOydwaromtwiics ¢ OO0yJatontuiics
BIIaJICCT: BIaJICCT: HeOOJIBIINMH CBOOOJHO BIIaJICeT:
HaBbIKaMH HaBbIKaMH COCTABJICHUA 3aTPyAHCHUAMU HaBbIKaMH COCTaBJICHUA
COCTaBJICHUS KOHKYPEHTHO- BJIAJICCT: KOHKYPEHTHO-
KOHKYPEHTHO- CHOCO6HI>IX BapUaHTOB HaBbIKaMU COCTABJICHHUS CIIOCOOHBIX BapuaHTOB
CHOCOOHBIX TEXHUYECKUX PEUICHUH | KOHKYPEHTHO- TEXHUYECKUX PELICHUM
BapHaHTOB CIIOCOOHBIX BapHaHTOB
TEXHUYCCKUX TEXHUYECKUX PeIICHUN
peLIeHH.

N12nk-2 — O60cHOBBIBAaET BBIOOD 11€71€CO00Pa3HOT0 PeIICHUS

ITokazarenu Kpurepun u nikaja olleHUBaHHs pe3yJIbTaTOB O0YyUESHHUS 110 JUCIUIUINHE
OLICHUBAHHUSL HenocraTounstii JlocTaTouHbIN ypOBEHb Cpenunii ypoBeHb Bricokuil ypoBeHb
(3YH) ypoBeHb
b1.B.07-3.2 OO0yuaromuiics He OOyuarornuiics ¢iado OO0y4aromuiics ¢ OO0y4aromuiics ¢
3HACT OCHOBHBIC 3HACT OCHOBHBIC HC3HAYNTCIIbHBIMHA Tpe6yeM0ﬁ CTCIICHBIO
METOAbI BI)I60pa MCTO/bI BI)I60pa OLINOKAMH K IIOJIHOTHI U TOYHOCTHU
11e71eCO00Pa3HOro 11e1€CO00Pa3HOro OT/EIbHBIMU 3HAEeT OCHOBHBIE
penreHus penreHus npobenamu 3HaeT METOZBI BEIOOpa
OCHOBHBIC METOJIbI 1e1eco00Pa3HOro
BBIOOpA peLieHus
1e1eco00Pa3HOro
peLieHus
b1.B.07-Y.2 OOyuaromuiics He OOyyatomuiicst cinabo OOyuaromuiicst ymeer ¢ | OOy4arouuiicst ymeeT
ymeeT 000CHOBBIBAThH ymeer 000CHOBBIBAThH HC3HAYNUTCIIbHBIMHA 000CHOBBIBATH BI)I60p
BBIOOD BBIOOP omuOKaMu ymeeT 1es1ecooOpa3Horo
1es1ecoodpa3Horo 1e71eco00pa3HOro 000CHOBBIBATh BBIOOD pemeHus
pemeHus peeHus 1es1ecoo0pa3Horo
peueHus
b1.B.07-H.2 OO0yuaromuiics He | OOyuatommiics  cnabo | OOyuaromuiics ¢ OO0yuaromuiics
BJIaJICET: BIIAJICET: HeOOJIbIINMHU CBOOO/IHO BIIafICeT:
HaBbIKAMHU HaBBIKAMH 00OCHOBAHUS | 3aTPYIHEHHSIMHU HaBbIKAMU 00OCHOBaHUSA
o0ocHOBaHHMs BEIOOpa | BBIOOpA BIAJCET: BBIOOpA
LIe7eCO00Pa3HOro 1enecoodpasHoro HaBBIKAaMH 00OCHOBaHUS | 1€JIeCO00Pa3HOTO
pemeHus pemeHus BBIOOpA pemeHus
1enecoo0pa3zHoro
peueHus
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N13nk-2— [ToaroraBnuBaeT pasaenbl NPeAIpOEKTHON JOKyMEHTAlMU HAa OCHOBE TUIIOBBIX
TEeXHUYECKHUX PELICHUI

INoxazarenn Kpurepun n mkana oneHUBaHUS PE3yIbTaTOB 00YUEHHS IO JUCHHUIINHE
OLICHUBAHHUA Henocrarounstit JocTaTouHslil ypoBEHb Cpennuil ypoBeHb Bricokuil ypoBeHb
(BYH) YpPOBEHb

b1.B.07-3.3 OO0yuaromuiicst He OOyyatomuiicst cnabo OO0yuaromuiics ¢ OO0yuaromuiics ¢
3HAET TUIIOBBIE 3HAET THIIOBBIE HE3HAYHMTEIIbHBIMU TpeOyeMoii CTENIEHbI0
TEXHHUYECKHE TEXHUYECKUE PELICHUsT | OIIMOKaMHU M MOJIHOTBI M TOYHOCTH
peleHus u U CTPYKTYPY OTIEIbHBIMU 3HAET TUIIOBBIE
CTPYKTYpPY MIPEANPOESKTHON npoOenamMu 3HaeT TEXHUYECKUE PELICHUS
MIPEANIPOCKTHON JOKyMEHTAIUN THUIIOBBIE TEXHUYECKHUE U CTPYKTYpY
JOKyMEHTAINN PELICHUS U CTPYKTYPY MPEATIPOCKTHOM

MPEANPOCKTHOM JIOKyMEHTaINH
JIOKyMEHTaINH

b1.B.07-Y.3 OO0yuatonuiics He Obyuarommiics cnabo Oobyuatontuiicss ymeeT ¢ | OOywarommuiics ymeer
yMeeT yYMEeT MOATOTaBINBATh | HE3HAYUTECIHHBIMA MOATOTAaBINBATh
MIOJTOTaBINBATh paszensl OmuOKaMu ymMeeT paszensl
pasznensl TIPEAIPOECKTHOU IOJArOTaBJINBATh NpeAnpOeKTHOU
NIPEAIIPOECKTHON JOKyMEHTalllX Ha pa3zaeisl JOKYMEHTAallu¥ Ha
JOKYMCHTAllUX Ha OCHOBC THIIOBBIX HpeHHpOCKTHOﬁ OCHOBEC THIIOBBIX
OCHOBEC THIIOBBIX TCXHUYCCKHUX peIlIeHI/Iﬁ JOKYMCHTallMU Ha TCEXHUYCCKUX peIHeHI/Iﬁ
TCXHHUYCCKUX OCHOBEC THIIOBBIX
peleHui TEXHUUYECKHUX PEeLICHUI

F1.B.07-H.3 OoOyuarommiics He | OOyuarommiicss  cmabo | OOydaronuiics ¢ OO0yJatontuiics
BJIAJICET: BIIAJICET! HEOOIBIINMHU CBOOOMIHO BIIafIceT:
HaBBIKAMHU HaBBIKAMH ITOATOTOBKH | 3aTPyIHECHHIMHU HaBBIKAMH TTOTOTOBKH
MIOJITOTOBKH PAa3AeioB | pa3ZeioB BIIafICeT: paszenos
MIPEANIPOEKTHON TIPEANPOEKTHON HaBBIKAMH TTOJTOTOBKH | MPEANIPOCKTHOM
JOKyMEHTAINU Ha JOKyMEHTAIUX Ha paszenos JIOKyMEHTaIIH Ha
OCHOBEC THIIOBBIX OCHOBC THIIOBBIX HpeHHpOCKTHOﬁ OCHOBC THIIOBBIX

TEXHHUYCCKUX
peleHui

TEXHUUYECKUX PEUICHUH

JIOKyMEHTallu1 Ha
OCHOBE TUIIOBBIX
TEXHUYECKUX PELICHUM

TEXHUYECKUX PELIEHUI

N 14nk-2 — JleMOHCTpUpYyeT NOHUMAaHNE B3aUMOCBSI3H 3a/1a4 MPOEKTUPOBAHUS U SKCILTyaTalluu

[oxazaTenn Kputepun u mkanga onieHUBaHUS Pe3yIbTaTOB 00yUSHHS MO JUCIUTLTHHE
OLICHUBAHHUSA Henocrarounsrit JoctaTouHblil ypoBEeHb Cpeanuii ypoBeHb Bericokuii ypoBeHb
(BYH) YpOBEHb
b1.B.07-3.4 OOyuarommiics He Oobyuarommiics cnado OO0y4arontuiics ¢ OO0y4arontuiics ¢
3HAeT 3a[auu 3HAeT 3a/a9u HE3HAYUTCITHHBIMHU TpeOyeMoil CTeTIeHBIO
MIPOSKTHPOBAHHUS, NPOCKTHPOBAHUS, OImuOKaMu U MOJTHOTHI M TOYHOCTH
SKCIUTYyaTaIlUH U X IKCIUTyaTalluy U UX OT/ICNIbHBIMU 3HACT 3aJ[a4u
B3aUMOCBSI3b B3aMOCBSI3b npo0eaMu 3HaeT MPOSKTHUPOBAHUS,
3aauu 9KCIUTyaTaI[lK U UX
MPOCKTUPOBAHUS, B3aUMOCBSI3b
9KCIUTyaTaI[lK U UX
B3aHMOCBSI3b
b1.B.07-Y .4 OOyuaronmiics He Oobyuaromnmiics cnado OOyuatonmuiics ymeeT ¢ | OOyuaromuiicst ymeer
yMeeT yMeeT HE3HAYUTEITEHBIMU JIEMOHCTPHPOBATH
JIEMOHCTPHPOBATh JIEMOHCTPHPOBATH omudKaMu ymeeT MMOHUMAaHHe
MTOHUMAaHHE ITOHUMAaHHe JIEMOHCTPHPOBATH B3aHMOCBSI3H 3314
B3aMMOCBSI3H 33144 B3aMMOCBSI3H 3a]1a4 MTOHUMAaHHe MPOCKTHPOBAHUS H
MIPOSKTHPOBAHUS U MIPOSKTHPOBAHUS U B3aMMOCBSI3H 331a4 IKCILTyaTallu
9KCIUTyaTaIH IKCIUTyaTaI[UH MIPOCKTHPOBAHUS U
IKCILTyaTallu
b1.B.07-H.4 OOGyuaromuiics He | OOyuaromuiics  cnmabo | OGywaroniuiics ¢ OOGyuaronuiicst
BIIAJICET: BIIAJICET: HEOOJIBIIMHU cBOOOJTHO BIIAJEET:
HaBBIKAMU HABBIKAMH TMOHMMAHUS | 3aTPyIHCHHUSIMU HABBIKAMHU TOHUMaHUSI
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TIOHUMaHHS B3aMMOCBSI3H 3a/1a4 BIAJCET: B3aMMOCBSI3H 3a]a4
B3aUMOCBSI3H 33124 MIPOCKTUPOBAHUS U HaBBIKAMU ITOHUMAaHUsS | MPOEKTUPOBAHUS U
MIPOCKTUPOBAHUS U 9KCIITyaTallx B3aUMOCBSI3H 33/1a4 9KCIITyaTalun
9KCIITyaTalin MPOEKTUPOBAHUS U

9KCIITyaTalin

3. TunoBble KOHTPOJbHBIE 3aJaHUS U (WJIM) HHbIE MaTePHUAaJbl, HEO0OX0AUMbIe I
OLleHKM 3HAHUI, yMEHNIl M HABBIKOB U (MJIH) ONBITA 1eATEJIbHOCTH, XapaKTEePU3YyIOIIHNX
Tanbl GOPMHUPOBAHUS KOMIIETEHIUI B MpoIecce 0CBOEHHUS JUCHUIIUHBI

Y4ebHo-MeToanueckue pa3pabotku uMmerorcs Ha kadeape IDATII, B HaydHOM OuOIMOTEKE U
Ha caiite ®I'BOY BO IOxuno-Ypansckuii [AY:

1. MeTtoauueckre peKOMEHIalluu JJIsi CAMOCTOSITENIbHOM pabOThl CTYJICHTOB MO JTUCIUIUINHE
"DNeKTPOIHEPreTHUECKUE CUCTEMBI U CETH" [ DNEKTPOHHBIN pecypc] : HalpaBiIeHHUE OATOTOBKU
13.03.02 DnexTposHepreTrka u ekTporexHuka. [Ipopuns DnekrpocHabxkenne. @opma 00yueHus
- ouHas, 3ao4Has / coct. 1O. I1. MnbuH, A. B. benos; Oxuno-Ypansckuii [AY, UacTHTYT
arpounkeHepun .— YenssOunck: KOxno-Ypansckuit 'AY, 2020 .— 39 c. : un., Tabn. — C npui.
Pexxum noctyna u3 nokanbHoit cetun http://nb.sursau.ru:8080/localdocs/esh/81.pdf

2. CucteMsl 3JeKTPOCHA0KEHUS TOPOJOB U MTPOMBIIIICHHBIX MPEANPUATHI [ DIEKTPOHHBIH
pecypc] : yueb. mocobue k kypcoBomy npoekty / FOxkuo-Ypansckuii [AY ; cocrt.: FO. I1. UnbuH [u
ap.] .— Yensounck: FOxuno-Ypansckuii 'AY, 2016 .— 92 c. : mi., Tabn. — C npui. — bubnuorp.:
c. 72-73 (14 na3s.) .— 0,8 MB .— ISBN 978-5-88156-746-0 .— JlocTym u3 JTOKaIBHON ceTH .—
Hoctyn u3 cetn MuTepret: http://188.43.29.221:8080/webdocs/peesh/21.pdf

3. Pacuer noxacraniuii: YuebHoe nocodue Juisi KypcoOBOro IpOEKTUPOBAHUS 110 IUCHUIUIMHE
«QIeKTpuiecKas 4acTh CTAHIIMNA U TMOJCTAHIMID [ DIeKTPOHHBIN pecypc]: s o0ydyaronmxcs mno
HarpaBiieHut0 moAroToBku 13.03.02 — DneKkTposHepreTHKa U AMEKTPOTEXHUKA, TPOPUIIH:
DnexTpocHabkeHue, a Takke o HanpasieHuto 35.03.06 — ArpouHkeHepHsi, IPoQUIIb:
DnexrpocHabxkeHue npeanpustuii. @opma o0ydeHust — ouHas ¥ 3a04yHast. / coct.: A. B. benos, 1O.
1. Unbun; KOxno-Ypansckuiit 'AY, UnctutyT arpounskenepun — YensOunck: KOxxuo-Y panbckuii
'AY, 2020 — 130 c. loctyn u3 nokanbHoi cetu: http://nb.sursau.ru:8080/localdocs/esh/82.pdf

4. MeTtoan4yecKkue MaTepUaJbl, ONpeAeasilole NPoueaypbl OleHH BAHUS 3HAHUIA,
YMeHUi, HABBIKOB M (MJIM) ONbITA AeATEJbHOCTH, XaPAKTEPU3YOIIUX ITAINbI
(opMupoBaHus KOMIIETEHIMH

4.1. OneHo4HbIe CPEACTBA NPH NPOBEJCHUHN TEKYIEero KOHTPOJIA yCIIeBAeMOCTH
4.1.1. Onpoc Ha NPAKTHYECKOM 3aHATHH

OTBeT Ha NPAKTHUYECKOM 3aHATHM MCIOJIB3YETCA JUIsl OLIEHKM KadecTBa OCBOCHUS
oOyyaroluMcsi OCHOBHOM mpodeccrHoHanbHOH 00pa3oBaTeNbHOM MNporpaMmbl MO OTAEIbHBIM
BOIpPOCAaM U TeMaM AMCLUUIUIMHBL. TeMBbl U IJIaHbl 3aHATHH (CM. MeToApa3paboTKH 1. 3) 3apaHee
cooOmaroress  obywaromumces.  OTBET  OLIEHUBAETCA  OLEHKOM  «OTIUYHO»,  «XOPOILOY,
«yZIOBJIETBOPUTEIILHO» UJIH «HEYOBIETBOPUTEIHHOY.

Ne OneHouHbIE CpPECTBA Kon u HanMeHoBaHMe
TunoBble KOHTpOJbHBIE 3afaHMsl W (UJIM) HWHBIE MaTepuabl, MHIMKATOpa
HEOOXO/AMMBIE JAJISl OLEHKM 3HAaHWN, YMEHHUH, HAaBBIKOB U (WJIH) KOMIIETEHIIUU

OTBITa JICATEIHOCTH, XapakKTEePU3YIOMUX CHOPMUPOBAHHOCTH
KOMIIETEHIIMI B IPOLECCE OCBOCHUS JUCLUIUIMHBI
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1. HepechnHTe OCHOBHBIC UCXOOHBIC JAHHBIC IJIA MMPOCKTUPOBAHUA

IIOACTaHIIUU.

2. Omumure  TOPAJOK  pacyera  HAarpy3ku  OOBEKTa
AJIEKTPOCHAOKEHU S C HCII0JIb30BAHUEM K03 unreHTa
OJTHOBPEMEHHOCTH.

3. OnumuTre  TOPSIOK  pacyeTa  HAarpy3ku  OOBeKTa

3H€KTpOCHa6)KeHI/IH 10 MCTOAY YIIOPAAOYCHHBIX TUAI'PAMM.

W12

BeimonasieT coop u aHaM3
JAHHBIX TS
MIPOCKTUPOBAHHUA,
COCTaBIIET KOHKYPEHTHO-
CIOCOOHBIE BAPHUAHTHI
TEXHUUYECKUX PELICHUH

1. Kakum oOpa3oM mnpu BBHIOOpPE OLIMHOBKH OJIHOIIOJIOCHBIMU
muHamu B 3PY 10 kB yuuThiBaeTcsi moBBIIEHHAs TeMmmepaTypa B
MOMEICHUU?

2. Kak u3mMeHuTcs 10nyCTUMBIA TOK IIOCKOW aJlOMUHUEBOM LIMHBI,
ecnu e€ U3 TMOJIOKEHHUS «IUIAlMs» MOBEPHYTh M YCTAaHOBUTH B
MOJIOXKEHUE «Ha peOpo»?

3. B kakux caydasx TpaHCcHOpPMATOpBl TOKa II€JIeCO00pa3HO
BKJIIOUATh MO0 CXEME «IIOJHAsl 3Be3[]a» a B KaKUX — «HE MOJIHas
3Be3an?

W2nk-2
OO00CHOBBIBaET BEIOOD
LIeNIeco00pa3Horo peleHus

1. B yem coctout npeanpoeKTHas TOKyMEHTaIus?

2. B wuem 3akmouaercs Oopb0a C mHOTEpsIMM B 3JIEMEHTAX
ANEKTPUIECKUX CETeH?

3. KakoBa poib HMCTOUYHUKOB HETPAJUIMOHHOM SHEPreTHUKU B
9HEProcHa0)KeHNH OTBETCTBEHHBIX MMOTPEOUTENEH

WN3mnk-2

IToarorasnuBaer pas3neibl
MIPEANPOEKTHON
JOKYMEHTAI[NX Ha OCHOBE
THITOBBIX TEXHUUECKHUX

peleHui
1. Kak ucronp3oBaHue pe3epBHBIX UCTOYHUKOB MUTAHUS BiusieT Ha | U4nk-2
ce0eCTOMMOCTb JIEKTPUUECKOM sHeprun’? HAemonctpupyet

2. U3 dero ckmnaapiBaeTcs ymiepO OT HETOOTITYCKA 3JIEKTPUUYECKOM
SHEPTHUU JIJI1 MOJIOYHOTO KOMITJIEKca?

3. Kak nsyeMeHThl OECKOHTaKTHBIX 3alllUT BIIMSAIOT Ha YpPOBEHb
MIOTEePb YHEPTUH

MTOHUMaHHE B3aUMOCBS3H
3a/1a4 MPOECKTUPOBAHUS U
SKCILTyaTaluu

Kpurepun onenuBanusi orBeta (Tabi.) IOBOAATCA A0 CBEACHMS OOy4arolMXcs B Haydaje

3aHATHUH. OI_IeHKa 00BABIIICTCS 06yqa}omeMyCﬂ HETIOCPECACTBCHHO ITOCJIC YCTHOI'O OTBCTA.

lkana Kpurtepuu onenuBanus
Omnenka 5 - 00yJaromuiics MoJHO YCBOMJI Y4eOHBINH MaTepua;
(OTIIMYHO) - MIOKa3bIBAaCT 3HAHNE OCHOBHBIX MOHATHI TEMBI, TPAMOTHO TIOJIb3YETCS
TEPMUHOJIOTHUEM;
- TpOSABISET YMEHHE aHaJIu3UpoBaTh W 0000maTh HH(OPMAIUIO,
HaBBIKM CBA3HOT'O ONMUCAHUS SIBJICHUN U MPOLIECCOB,;
- JIEMOHCTpUpPYET YyMEHUue u3naratb ydeOHbBI MaTepuanl B
OIpeIeIEHHON JIOTHYECKOM MOCIIeI0BATEIbHOCTH;
- TMOKa3bIBAaCT yMEHHE WIIIIOCTPUPOBATh TEOPETHUECKUE IOJIOKEHUS
KOHKPETHBIMH [TPUMEPAMU;
- JIEMOHCTpUPYET C(OPMUPOBAHHOCTh W YCTOWYMBOCTH 3HAHUIA,
YMEHU U HaBBIKOB;
- MOTyT OBITh JOMYIIEHBl OJHA—/BE HETOYHOCTH IPH OCBELICHUU
BTOPOCTENEHHBIX BOIPOCOB.
Omnenka 4 OTBET YIOBJIETBOPSIET B OCHOBHOM TPEOOBAHUSM Ha OICHKY «5», HO TIPH
(xopor10) 3TOM UMEET MECTO OJIMH U3 HEIOCTATKOB:
- B YCBOCHHM Y4eOHOTO Marepuaja JOMYIIeHbl HEOONbIIHNe MPOOebl,
HE MCKa3MBIIHNE COJIepKAHNE OTBETA;
- B M3JIO)KEHUH MaTepHualia JIOMyIIeHbl HE3HAYUTEIbHbIE HETOYHOCTH.
Onenka 3 - HETOJIHO WJIM HEMOCIEIOBATEIbHO PACKPBITO COJIEpKaHUE MaTepHaa,
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(YZIOBJIETBOPUTEIIHHO) HO TIOKa3aHO 0O0Iee MOHWMAaHHWE BOIPOCa U MPOJEMOHCTPHUPOBAHBI
YMCHHA, JOCTATOYHBIC IJIA HaHBHefILLIeFO YCBOCHUA Marcpualia,

- MMENHUCh 3aTPYIHEHHS WM JONYyIICHbI OIMUOKH B OIPEICICHUN
HOHSITI/II\/JI, HCIIOJIb30BAHUM TCPMHHOJIOIMH, OINHNCAaHUN SIBJICHUA H
MIPOIIECCOB, UCITPABIICHHBIC MTOCIIE HABOSIINX BOIIPOCOB;

- BBISBJICHA HENOCTAaTO4HAas C(HOPMHUPOBAHHOCTH 3HAHUM, YMEHHMHA M
HABBIKOB, OOYYAIOIIUICS HE MOXET NPUMEHUTh TEOPUI0 B HOBOM
CUTYyallUU.

Onenka 2 - HE PaCKpHITO OCHOBHOE COZIEpKaHHe yueOHOro Marepuaa;
(HEYZOBJIIETBOPHUTEINILHO) | - 0OHAPY)KEHO HE3HAHHWE WJIM HEMOHMMaHHWE OOJNbINeH WM Haubosee
BaXHOW YacTH yueOHOr0 Marepuaa;

- JIOMYILEHbl OIMOKU B ONpEAENCHUH MOHITUH, MpPU HCIOJIb30BAHUU
TEPMHUHOJIOTHH, B ONUCAHUU SIBJICHUN U MPOLIECCOB, PEUICHUH 3ajad,
KOTOpBIE HE UCTPABJICHBI OCIIE HECKOJIBKUX HABOASIINX BOIIPOCOB;

- He c(OpMHUpPOBaHBI KOMIIETEHIIMH, OTCYTCTBYIOT COOTBETCTBYIOIIHE
3HAHUS, YMEHUS ¥ HABBIKH.

4.1.2. TectupoBanue

TectupoBaHHe HCHONIB3YETCS ISl OIEHKHM KadecTBa OCBOEHHUS OOYYaOIIUMCS OCHOBHOMU
npodecCHOHATbHON  00pa3oBaTeNbHOW MPOTPaMMBbl 110  OTACIBHBIM TEMaM WM  pa3JienaM
TUCHMIUTMHBL.  TecT mpeacTaBisieT coOOW  KOMIUIEKC  CTaHIAPTU3MPOBAHHBIX  3aJaHMUIA,
MO3BOJISIIOIIMM ~ YIPOCTUTh  MPOUEAYPY H3MEpPEHUsT 3HAaHUW W yMEHUH  0Oydaroniuxcs.
OOyuaromuMcs BBIJAIOTCS TECTOBBIC 3aJaHHs C (POPMYIHPOBKON BOMPOCOB U MPEASIOKEHUEM
BBIOpATh OJIH MPABUIIBHBIN OTBET U3 HECKOJIBKUX BAPUAHTOB OTBETOB

Ne OneHoYHbIE CPEJICTBA Konx n HanmeHoBaHue
TunoBsle KOHTpOJbHBIE 3afaHUs U (WIM) HUHBIC MaTepHalbl, UHJUKaTOpa
HEOOXO/AMMBIC /M1 OICHKH 3HAHWH, YMEHUH, HABBIKOB W (WJIH) KOMIIETCHIINH

OIlbITa JACATCIBHOCTH, XapaKTCPU3YIOIIHUX C(I)OpMI/IpOBaHHOCTB
KOMHGTCHHI/Iﬁ B IIPOIECCE OCBOCHUA JUCIUITIIMHBI

1 1. He usroraBnuBarTCs CUIOBBIE TPAHC(HOPMATOPHI: W 1nk-2
1) TpexobMoTOUHBIE BeimosnnseT coop u
2) C pacuierieHHbIMH 00MOTKaMH aHaJIN3 IAaHHBIX JUIS
3) AByx0OMOTO4YHBIC [POCKTUPOBAHU,
4) OxHOOGMOTOYHDIE . COCTaBIIACT
KOHKYPEHTHO-

CIIOCOOHBIE BapHUAaHTBI

2.K CUMMCETPHUYHBIM BUAAM KOPOTKOT'O 3aMbIKAHUSA TEXHUIECKHX pemeHHﬁ

OTHOCSITCS
1) Onnodaznoe K3 B ceTsix ¢ H30JMPOBAHHON HEUTPAJIBIO
2) IByxdaznoe K3 B ceTsx ¢ 3a3eMIICHHOW HEHTpabo

3) Tpexda3suoe

4) [IByxda3zHoe Ha 3eMJTI0 B CETAX C 3a3eMJICHHOU
HEUTpPablo;

3. KopoTkoe 3amMbIKaHuE B 3JIEKTPOYCTaHOBKaX
COIPOBOXKIAETCS
1) YBenuueHneM ToKa y HOTpeOUTeNs
2) Pe3kuM MOBBIIIIEHUEM TOKA U HAMIPSDKCHHUS HA BBIXOJIE
reseparopa
3) YBennveHueM TOKa M COMPOTUBIICHUS C TIOBBIIICHHBIM
HarpeBoM
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4) Pe3KkuM CHM:KEHHEM HaIpsiKeHUus1 BOJIM3H MecTa
MOBPEKIEHUS U YBeJIHYeHNEM TOKA

4. K crienanibHbIM TEXHUYECKUM CPEACTBAM JIJIst
orpanndenus Toka K3 orHocsrces
1) ATIB Ha nuHUAX
2) dyroracsiiue peaKTopbl
3) CekMOHUPYIONIUE HIEMEHTbI
4) TokoorpaHHYMBaIOIIHE PEAKTOPBI

5. HanbGonpmmit Tok mpu Tpexdaznom K3 B anekTpudeckoit
ceTu
1) I
2) ia
3) 1m0
4) iy

1. B otkmroyaromux anmapatax Belie 1 kB He nmpumeHsieTcs N/2nk-2
Croco0 raIeHus ayTu: OO00CHOBBIBAET BHIOOP
1). B Bo31yXe BHICOKOI'0 aBJIEHUSI LeIeCO00Pa3HOro
2). lamieHue ayru B diierase PCILICHI
3). larienue ayru B Bakyyme.
4). Y iiHEHHE TyTH.

2. Ha nanpsbxenuu 1o 1000 B He nmpumMensieTcs
1) pyOmiibHHKA
2) CHJIOBBIE BBIKJIKYATEH
3) mpeoxpaHuTeNnn
4) KOHTaKTOPBI

3. PyOmiapHUK — 3TO KOMMYTAI[MOHHBIN ammapar,
NpeIHA3HAYECHHBIN
1) JIsisi py4YHOro OTKJIIOYEHHUS U BKJIIOYEHHUS eNu
MOCTOSTHHOI'0 U NMEPEMEHHOI0 TOKA ¢ TOKAMH /10
HOMHHAJIBHOTO.
2) JI7is aBTOMaTHYECKOTO BKIIFOUEHHS U OTKIIFOUCHHS B
HEHOPMAJIbHBIX PEXKUMax
3) Jlist yrpaBJieHuUs ¥ 3alIUThI OT MEPerpy30K
AJIEKTPUYECKOMN LENHU NOCTOAHHOTO U IEPEMEHHOIO TOKA
4) JInst aBTOMAaTHYECKOTO BKIIIOYCHHUS U OTKJIFOUCHHS B
pabounx pexxumax

4. PaclienuTelu sBISIOTCS OCHOBHBIMH SJIEMEHTAMH KOHCTPYKITUH
1) PyOuibHUKOB
2) ABTOMAaTHYeCKHX BO3YIIHBIX BbIKJIIOYATE el
3). [lepexmoyareneit
4) KoHTaKkTOpBI

5. PazpenuunTenn 3To
1) KoHTakTHBIN KOMMYTAIMOHHBIN armapar s
BKJTFOUEHUSI TOKOB B JTIOOBIX PEXKHMAax
2) JIist BKJIFOUCHHMSI M OTKJIFOUCHUS 1IeTIH B aBAPHITHBIX
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pexumMax

3) KoHTakTHBIN KOMMYTAIMOHHBIH ammapar s
PEBEPCUBHOIO MyCKa JIBUTATEIS

4) KOHTAKTHBI KOMMYTAIHOHHBIN anmapar JJisi
BKJIIOYEHHS U OTKJIIOUEHHS enu 0e3 TOKAa WJIH C
He3HAUYHUTeJbHBIM TOKOM

1. KOHCTPYKTHBHO OTCYTCTBYIOT pa3beAMHUTEIN
1) PyOsimiero tuma
2) F'opu30HTaIBHO OBOPOTHOTO THIIA
3) BakyymMHOro THna
4) Karsierocs Tuma

2. I'ubKue MMHBI HE IPOBEPSIOTCS HA CXJIECTHIBAHKE
1) 1o 50 kA
2) no 60 kA
3) mo 40 kA
4) mo 30 KA.

3. Jlst cCOOpHBIX IIKH U OIIMHOBOK TPUMEHSIOTCS
1) XKecrkue cTanbHbIC ITHHBI
2) 'nbkue MenHbIe MPOBOA
3) I'nbkue cranbpHBIE TPOBOIA
4) KecTkue aJIOMUHUEBbIE IIIHHbI

4. TpanchopmaTopsl TOKa HE BEIOMPAIOT TI0 CIEAYIOIIUM
YCIIOBUSM
1) mo kjaccy TOYHOCTH
2) 10 TOKY
3) Mo HAIPSHKEHUIO
4) mo oTKJI0YaKuIeii CoCOOHOCTH

5. F'opeHue MEeKTPUICCKON AYTH MEKIY KOHTAKTaMH
HOJIICPKIBACTCSI
1) TepMOdIEKTPOHHOMN IMHCCHEH
2) ABTODJIEKTPOHHOMN dMHUCCHEN
3) YaapHoii noHH3amue
4) TepmonoHu3anueil MPOMEKYTKa B CTBOJIE IyTH

W13 mx-2
IToaroraBnuBaer
pazzensl
MPENPOEKTHON
JIOKyMEHTAIIUN Ha
OCHOBE THUIIOBBIX
TEXHUYECKUX PEIICHUI

1. JIns rameHus 3JeKTpUUECKO AyTH B ammaparax J10 U BbIIIe
1000 B ucnonsyrores
1) lamenue B anerase
2) lamenue B Macie
3) lamieHue 3a c4eT CHHXPOHU3AIMH MOMEHTA
OTKJIFOUEHHS B OECTOKOBOM 1M0a30i
4) T'ameHue Ayru B Y3KUX LIEJISIX, yJINHEHHE TyTH

2. B npenoxpanutensx ¢ pa3doopHeiMu narponamu [1P ruiaBkue
BCTAaBKU BBIIIOJIHAKOTCA

1) U3 menu u anroMuHUS

2) U3 menu u cepedpa

3) U3 niHKa 1 CBHHIA

N4>
JeMoHCcTpupyeT
MMOHUMAaHNe
B3aUMOCBSA3HU 337a4
MMPOCKTUPOBAHUSA U
3KCIUTyaTalu
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4) U3 Mmeau M MUHKA.

3. PazbemuHUTEISIME HE JTOITYCKAETCS BBIIOJHATH ONICPAIHH
1) oTk/IFOUEHHE U BKIFOUYCHUE HEHTpasiel TpaHC(hOpPMaTOpOB
B JIIOOBIX peKUMaX
2) co3aHKre BUAMMOTO pa3pbiBa B OTKIFOUCHHOMN
AJIEKTPHUYECKON TIeTTH
3) OTKJIFOYEHHUE U BKIIOUYCHHUE 3aPsTHOTO TOKA IHH
4) OTKJIIOYEHHE TOKA KOPOTKOI0 3aMbIKAHMS.

4. KopoTko3aMbIKaTeb - 3TO KOMMYTAllMOHHBIH aniapaT
1) ;U1 OTKIIIFOYCHUS IICKTPUYECKOM LETH TIPH HEHOPMAIIbHO
pexxume TpaHchopmaTopa
2) JUIsl OTKJIFOUCHHUS SJICKTPHUYECCKOM LEH TPH KOPOTKOM
3aMbIKaHUU
3) npeaHa3HaYeHHbIH IS YIIPaBICHHS dJICKTPUUECKON
LIENBIO IIPU KOPOTKHUX 3aMbIKaHUAX
4) npeqHa3HAYEHHBIN /ISl CO3IAHUS HCKYCCTBEHHOTO
KOPOTKOI'0 3aMbIKaHUs B LieNM TpaHcpopmaTopa ¢
LeJbI0 JaTbHEHIIEro ero OTKJIYeHHA.

5. TOKOOTrpaHUYMBAKOLIMM CBOWCTBOM O0JIAIAI0T AIECKTPHUCCKUEC
armapaThbl

1) pazbeauHuTEHN

2) KOHTAaKTOPBI

3) MarHUTHbIC MyCKATEIH

4) npenqoXpaHHUTEIH.

4.1.3. KoHTponbHble paboThI

B umensix 3akperuieHMsl 3HAHUMN, MOJTYYEHHBIX CaMOCTOSITENIBHO M 3a BpPEMsl ayAUTOPHBIX
3aHATUHM, OOyJarolmMMCs MpeJlaraeTcsi BBINOJHUTh KOHTPOJbHYIO paboTy «lIpoextupoBaHue
panuanbHOM anekTpuueckoi cetw». KoHTponbHas paboTa mnpenycMaTpuBaeTcs Kak ¢opma
OTUETHOCTH TI0 CAMOCTOSITEILHOM paboTe 00yUYaroIUXCH.

KonTpoubnasi pab6ora Ne 1 BeIMOIHAETCS Ha 5-M ceMeECTpe

Coneprkanue KOHTPOJIbHOUM paboTsl Ne 1:

Heo6x01uMo BBIMOIHUTH CIEYIOIUE TYHKTHI.

1.
2.

3.
4.

CocraBieHne HKBUBAJICHTHOW CXEMbI 3aMEIICHUs] PallOHHOM 3JIEKTPUUECKOH CEeTH.
Omnpenenenne napaMeTpoB 3KBUBAJICHTHON CXEMBbl 3aMELICHUS PallOHHOM AJIEKTPUYECKOU
CETHU C OJTHOCTOPOHHUM ITUTAHHUEM.

HaxoxneHue norokopacnpeaeneHus B paiOHHON CETH B HOPMAIIBHOM PEXUME.
DIIeKTpHYECKUI pacueT pacnpenenuresbHon cetn 10 kB.

B nensix 3akpernuieHus 3HaHUM, MOJTYYEHHBIX 32 BpeMsl ayAUTOPHBIX 3aHATUN, 00ydaromumcs
IIpeyIaraeTcs BBIMOJIHUTh KOHTpOJIbHYIO pabory Ne 2 «IIpoekTupoBaHHEe 3aMKHYTOMH
ANEKTPUYECKON CETH C IBYXCTOPOHHUM MUTaHueM». KoHTponbHas paboTa mpeaycMaTpuBaeTcs Kak
(bopma OTUETHOCTH IO CAMOCTOATENIBHOM paboTe 00yJaromuxcs.

KonTposbHnas pabora Ne 2 BeINOIHAETCS HA 6-M CEMECTpE.
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Kontponbnas padora Ne 2 siBiseTcst IpoI0oKEHUEM KOHTPOJIBHOM paboTsl Ne 1 u mpu Tex xe
HCXOJHBIX TAaHHBIX.
Cooeporcanue pacuemnon yacmu KOHmMpOJIbHOU padomol Ne 2:
Ha ocHoBe ncxomHol cxeMbl (4 BapwaHTa) M OCHOBHBIX €€ mapameTpoB (16 BapuaHTOB K
Ka)KJOW NCXOJHON CXEME) IPEUIaracTcsl BHITOJHUTD CIEAYIOIINE PACUETHI:
5. CocrapneHne SKBUBAJICHTHON CXEMBbI 3aMEILEHUS] palOHHON AJIEKTPUUYECKOM CETH.
6. OmpeneneHue napamMeTpoB SKBHBAICHTHOW CXEMBI 3aMCIICHUST PaHOHHON JJICKTPHUSCKOM
CeTH.
Haxoxnenue norokopacnpeaeneHus B paloHHON CETH B HOPMAJIbHOM PEXHUME.
8. OrmpezneneHue MoTepb HANPSIKEHUS B PA3IMYHBIX 3BEHBAX W HANPSIKEHHUH B Pa3IMYHBIX
TOYKaX CETH.
9. PerynmupoBanue  HampspkeHus.  [lomGop — peryiaupoBOYHBIX ~ OTBETBIIGHMH  Ha
Tpancpopmaropax ¢ PITH.
10. Pacuer nocneaBapuilHbIX PEKHUMOB palOHHOM CETH.
11. Dnextpuueckuii pacuer pactpenenautenbHoil cetu 10 kB ¢ AByXCTOpOHHUM NUTaHUEM.

~

3aaHusl HA KOHTPOJIbHBIE Pa0OTHI 110 BapHaHTaM JaHbl B METOJIUYECKON JTUTEPATYPE..

Pabota B roTOBOM BH/IE TOJKHA OBITH MPEOCTaBICHA Ha TPOBEPKY MPEIOIaBaTENI0 HE MEHEe
yeM 3a 2 HeJeNnu 10 Havaja 5K3aMEeHAalMOHHOW ceccuu. PaboTa MokeT OBITh MpPEICTaBICHA B
PYKOIIMCHOM BapuaHTE B OTAENbHOMN TeTpaau. Cxembl U TaOIHIIbl TAKKe MOTYT ObITh BBIIIOJHEHBI B
pykomnucHoM BapuanTe. 1o pe3yiabTaram NpoBepKU KOHTPOJIbHONH pabOThI BHICTABIISIETCS OLICHKA.

OueHky 3a BBINIOJHEHUE KOHTPOJIBHOW paboThl BBHICTABISAIOTCS B OTACNIbHYIO rpady B
KypHaJle IpernoaaBaTels.

OOyyaroniuecs, He BBINOJHUBIINE KOHTPOJIbHBIE paOOThI, HE JOMYCKAIOTCS K Claye 3adeTa u

(w1n) sK3aMeHa.

Hlkajua Kpurtepuu oneHuBanus

Ouenka 5 KonrtponpHast paboTa BBIIOJHEHAa B CPOK, B IIOJHOM O0BeME M Ha

«OTIIUYHOY BBICOKOM  ypoBHe. Ilpm Hamucanum  pabGoTel  oOydwarommiics
IIPOJIEMOHCTPUPOBAJI HABBIKM U YMEHUS B IIOJIHOM 00bEME.

Onenka 4 KontponbHast paboTa BBITIOJTHEHA MOTHOCTHIO, HO C HE3HAYUTEIHHBIMH

«XOopouIo» 3aMCYaHUusIMU, Pacuetn IMPON3BCACHDBI C HE3HAYUTCIIbHBIMHU
MOTPEUIHOCTSIMH.

Ouenka 3 KontponbHast paboTa BBINOJIHEHA HE TMOJHOCTBIO MM C OIIMOKaMH.

«yZIOBJIETBOPUTENBHO» | OdopmiieHre HeOpEeKHOE, BBIBOABI HOCST MOBEPXHOCTHBIN XapakTep.
Onenka 2 KonrponpHast paGotra He BBINOJIHEHA, JIMOO BBIIOJIHEHA C TIPyOBIMU
«HEYJIOBJIETBOPUTEIBHOY» | HApyIIEHUSIMU TpeOOBaHHI, HE BBINOJIHEHA MPAKTUYECKast 4acTh pabOThI.

4.2. Ilpoueaypbl U OLIEHOYHBbIE CPEACTBA /IJIsl NPOBeIEeHUs MPOMEKYTOYHONH aTTeCTAlUN
4.2.1..3a4er ¢ OLIEHKOH

Bun arrecranuu: 3a4yer ¢ oueHkoi. 3auer sBuseTcss GOpPMOIl OLIEHKH KauecTBa OCBOCHMS
oOyyarolmuMcsi OCHOBHOM mpodeccnoHalbHOM 00pa3oBaTeIbHOM MpOrpaMMbl IO  UTOram
IIPOBEEHUS MPAKTUKH.

[To pesynbraTtam 3auera OOYYarOLIEMYCSl BBICTABJIAETCS OLEHKA «OTIMYHOY», «XOPOLIO»,
«yZIOBJIETBOPUTEIILHO» NN «HEYOBIETBOPUTEIBHOY.

PeBYJ'IBTaT 3a4€Ta B 3a4YCTHYIO KHHXKY BBICTABJIACTCA TMPENOABATCIIEM B JCHb €TI0
NpOBE/ICHUST B MPHUCYTCTBUM camoro ooOydaromierocs. IIpemonaBaTenu HeCyT NEepCOHAIbHYIO
OTBETCTBEHHOCTh 32 CBOEBPEMEHHOCTb M TOYHOCTh BHECEHHS 3alucedl O pe3yibTaTrax
IIPOMEXKYTOUYHOM aTTECTallM B 3a4E€THO-3K3aMEHAL[MOHHYIO BEIOMOCTb U B 3aU€THBIE KHUKKH.
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Jns mpoBeneHHs 3adeTa PYKOBOIUTENb IMPAKTUKH OT Kadenpbl HaKaHyHE MOJy4yaeT B
JICKaHATe 3a4CTHO-DK3aMEHALMOHHYI0 BEIOMOCTb, KOTOpAs BO3BPAILlA€TCs B JIEKAHAT IIOCIE
OKOHYAHUS MEPONPUATHUS B ACHb IIPOBEICHUS 3aUETA UIIU YTPOM CIIEIYIOIIErO JHS.

OOyuaroniuecss Ipy sBKEe Ha 3a4eT 00sf3aHbl UMETh IPU ceO€ 3aYETHYIO KHIKKY, KOTOPYIO
OHU TPEABSBISAIOT PYKOBOIUTEIIO IPAKTUKU OT Kadeaphl.

Ecnyn oOyuaromuiics sIBUICS Ha 3a4€T U OTKA3aJCs OT IPOXOXKIEHUS aTTECTALUU B CBS3U C
HENOJrOTOBJIEHHOCTBIO, TO B 3a4€THO-3K3aMEHAI[MOHHYIO BEJOMOCTb €MY BBICTABIISIETCS OLIEHKA
«HEYIOBIETBOPUTEIILHOY.

HesBka Ha 3aueT oTMeuaeTcsi B 3a4€THO-3K3aMEHAI[MOHHOM BEJOMOCTH CIIOBAMHU «HE
SBUIICS).

OOyyaromuMcsl, HMMEIOIIMM aKaJAeMHUYECKYIO 3aJ0/DKEHHOCTb, B JEKAaHaTE€ BbLIAETCS
9K3aMCHALIMOHHBINA JIMCT. B TaHHOM cCilyd4ae NpH YCHEIIHOM IPOXOKICHUHM aTTECTallUU OLEHKa
BBICTABJIICTCS PYKOBOJIUTEJIEM MPAKTUKH B 3aU4€THYI0 KHIKKY U 3K3aMEHAL[MOHHBIM JIMCT.
PykoBoauTens mnpakTHKH OT Kadeapbl cOaeT 5K3aMEHAlMOHHBIA JIMCT B JEKaHaT B JIEHb
IIPOBEACHUS 3a4€Ta WIM YTPOM CIEAYIOLIErO JIHS.

[IpenomaBaTeseM NPOBOAUTCA 3a4€T HA OCHOBE YCTHBIX OTBETOB OOydwaromerocs Ha
KOHTPOJIbHBIE ~ BONPOCHI MO  KaXJOMY IIOKa3aTeiaro CPOPMHPOBAHHOCTH  KOMIIETEHIIMH.
[IpenogaBaTento mpenocTaBiIseTcs MPaBO 3a/1aBaTh 00YYAIOIIEMYCs JOMOIHUTEIbHBIE BOIPOCH B
paMKax IporpaMMsbl JUCHUIUIMHBEL. BpeMs MOAroToBKM OoTBETa B YCTHOW (opMe IpH cAaye 3ayeTa
JOJDKHO cOCTaByIATh 10 MUHYT (IIO KEJIaHWI0 O0YYaroIIerocsi OTBET MOXET ObITh JOCPOUHBIM).
Bpewms otBera — He 6osee 10 MuHyT.

WHBamuap! ¥ JHIa ¢ OrpaHMYEHHBIME BO3MOKHOCTSIMH 3/I0pPOBBSI MOTYT CIaBaTh 3a4EThHl B
CPOKH, YCTAaHOBJICHHbIE HHAMBU/IyalbHBIM YU€OHBIM MJIaHOM. VIHBaNu/bI ¥ JIUIA C OrpaHUYEHHBIMU
BO3MOYKHOCTSIMH ~ 37I0POBbSI, HMMCIOIIME  HApPYIICHHWs  OMNOPHO-ABHTaTeNbHOIO  armapara,
JIOIYCKAIOTCSl Ha aTTECTAL[MIOHHBIE UCIIBITAHUS B CONPOBOXKICHUH ACCUCTEHTOB-COIPOBOKAAIOIMX.
[kana v KpUTEpUH OLIEHUBAHHUS OTBETA O0YJAIOLIETOCS MTPEICTABICHBI B TAOINIIE

Ne OneHouHbIE CpeACTBa Kon u HaumeHoBaHue
1 TunoBble KOHTPOJIBHBIE 3aJaHUS U (WJIM) UHBIE MaTEPUATIBL, MHJUKaTOpa
HE00XOAMMBIE JJIs OLIEHKU 3HAHWUH, YMEHUHN, HABBIKOB U (MJIH) KOMITETEHIINH

OTIBITA JESATETHLHOCTH, XapaKTEPUIYIONUTUX CHOPMUPOBAHHOCTH
KOMIIETEHIIMH B IPOLECCE OCBOCHUS JUCHMUIUIMHBI

1 1.0630p W mnepcrneKTUBbl pPa3BUTHS AekTpuueckux  cered u | M lnk-2

CHUCTEM. Beimonnsier c6op u
2.PazButne oHeprocucrem Poccuu. OOmas xapakrepuctrka | 3HAIN3 JaHHBIX JUIA
JJIEKTPUYECKUX CETEU U CUCTEM. NPOCKTUPOBAHMA,
3.Kparkuit ncToprueckuii 00630p PasBHTHS SIEKTPHUCCKHUX CHCTeM | COF HaBIACT
KOHKYPEHTHO-

B Poccuu u B mupe.

4.CTpyKTypa ¥ OCHOBHBIE DJIEMEHTHI DJIEKTPHUECKON CHCTEMBI.
5.01eKTpruYecKre CeTH U UX KJIacCHU(pUKAIUAL.

6.HoMuHanbHOE HAMPsHKEHUE DIIEKTPUIECKUX CETEH.
7.HopmaTuBHBIE MaTepHaIbl O JIEKTPUYECKUM CUCTEMAM M CETSIM.
8.006mras xapakrepuctuka BJI.

9.¥cnosus padotsr BJI.

10.Omopst BJI.

11.1TpoBona BJIL

12 Usosmsms BJL.

13.Apmarypa BJL

14 KoMIiakTHBIE TUHUHU AJICKTPOIIEPEIauH.

15.BJIM v BHyTpeHHUE JINHUU JJIEKTPUUYECKUX CETel.

CIIOCOOHBIE BApHUAHTBI
TEXHUYCCKHUX peH_IGHI/Iﬁ
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16.Ka0enbHble TUHUH.
17.WcxonHble MOJIOKEHUS U 337a4d pacyeTa MEXaHUYECKON 4acTh
BJI anexkTponepenaun.

18.Knumarnuyeckue ycaoBUs U UX HOPMUPOBAHHE.

19.0npenenenue yaenbHbIX HArpPy30K Ha IPOBOJA U TPOCHI.
20.0OcHOBHBIEC ypaBHEHHSI, XapaKTEPU3YIOIIME COCTOSHUE ITPOBOJIA B
MIpoJIeTe.

21.TennoBsie  anekrpuueckue cranmuu  (TOL, KDOC), wux
OCOOEHHOCTH.

22 I'mapoanektpoctaniiud - (IDC) ©w  THAPOAKKYMYITHPYIOIIHE
anektpoctanu  (ADC).  23.0cobeHHOCTH,  JTOCTOMHCTBA,
HE/IOCTATKH.

24. ATOMHBIE  DJIEKTPOCTAaHIIMU  (OCOOEHHOCTH, JOCTOMHCTBA,
HEJIOCTaTKH).

25.I'a30TypOMHHBIE  YCTaHOBKH. Jlu3enmbHBIE  AIEKTPOCTAHIIMH
(0coOeHHOCTH, JOCTOMHCTBA, HETOCTATKH).
26.BeTpossieKTpOCTaHIINH, COJTHEYHBIE ANEKTPOCTAHIINH,
reoTepMajbHble W TPWIUBHBIE JJIEKTPOCTAHLIUU (OCOOCHHOCTH,
JOCTOMHCTBA, HEJJOCTATKH ).

27 IlpenmMytiecTBa co3AaHUsI 00BETUHEHHBIX SHEPTOCUCTEM.
28.11yTu CHIKEHUS MOTEPh JIEKTPOIHEPTUU U €€ PAlMOHATBHOIO
WCTIOJIb30BaHUSI.

29.ABToMaTu3anus diekTpuueckux cereil. CereBoe M MECTHOE
pe3epBHUpOBaHUE.

30.0Opranu3aiioHHble ¥ TEXHUYECKHE MEPOIPUSTHS TOBBIIICHUS
HA/IKHOCTH JIEKTPHUECKUX CETEH.

31.0npenenenue  JOMYCTUMOIO  CHIDKEHUS HANpsDKEHUS — Ha
3aITyCKaeMOM 3JIEKTPOIBUTATEIIE.

32.Ilopsaaok  TOpOBEpKHM  YCIEHIHOTO  3allycka  KPYMHOIO
ACHHXPOHHOTO 3JICKTPOJIBUTATEIIS.

33.0mpenienenue JOMYyCTUMOTO CHYDKEHUSI HANPSHKEHHUS Ha PSaoM
paboTaroleM IeKTPOIBUTATENIE TIPH ITYCKE pacCMaTPUBAEMOTO.
34.CxeMbl 3aMelIeHUs TUHUH 2JIEeKTPUUYECKUX CeTeH.

35.IToHsITHE O PEKUMAX DIEKTPUIECKUX CETEH U CHCTEM.

W12nk-2
OO00CHOBBIBaET BEIOOP
1esecoo0pa3Horo
pelieHus

36.Comporusnenus BJI u KJI ¢ )xunamu U3 1BeTHOro MeTasuia.
37.ITpoBogumoctu BJI u KJI ¢ sxnnaMu U3 IIBETHOTO METasIa.
38.CompoTHBIIEHUST U TPOBOAUMOCTH  JABYXOOMOTOYHOIO
MMOHU3HUTENILHOTO TpaHchopmarTopa.

39.CornpoTHBIIeHUS " IIPOBOJUMOCTHU TPEXOOMOTOYHOT O
MMOHU3HUTEILHOTO TpaHchopmarTopa.

40.BpeMsi  HCIIOJIb30BaHUSI MaKCUMallbHOW Harpy3ku. Bpewms
MaKCHMAaJIbHBIX TIOTEPb.

41.IToTepu MOIIHOCTH U SHEPTUH B JTMHHUAX IEKTPHUECKUX CETEH.
42.ITotepu MOIITHOCTH M SHEPTUHU B TpaHC(HOpMATOpax.
43.PacueTHble Harpy3KH CETeH U pacueTHbIE MOIIIHOCTH CTaHLIUH.
44 BnusHue Kod(pUIMEHTa MOIIHOCTH Ha BEJIMYUHY IOTEPh
SHEpPIr'UH B JINHUM.

45.BekTopHas tuarpaMMa TOKOB U HalPsDKEHUH B JIMHUU.
46.1ToTtepst u nmajieHue HaANPSHKEHUS.

47.0cHOBHBIE TEXHUKO-IKOHOMUYECKHE MTOKA3aTeNH
JIEKTPUUECKUX CeTel U SHEPreTUYECKHX 0ObEKTOB.

WN3mk-2
IToaroraBnuBaeTt
pazzensl
PEANPOEKTHON
JIOKYMEHTallM1 Ha
OCHOBE THIIOBBIX
TEXHUYECKUX pELICHUI
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48.CpaBHEHHE BApUAHTOB TEXHUKO-IKOHOMHUYECKHUX PACUETOB IO
CPOKY OKYIIa€MOCTHU U TIPUBEICHHBIM 3aTpaTaM.

49.BpiO0Op cedyeHHsT MPOBOJOB M Kabeiedl 1Mo 3KOHOMHYECKOU
IJIOTHOCTH TOKA.

50.ITopsimok pacuera Fs mpoBoaoB u kabeneit B cetsax 3* ¢azHoro
MEPEMEHHOT'0 TOKA MO Jo.

51.BpiGop cedeHHMss TPOBOJIOB  METOJOM  SKOHOMHYECKHX
WHTEPBAJIOB HATPY30K.

52.Bp100p ceueHus MpoBoOIOB U KabOesel 1o yCIOBUsAM Harpesa.

4 | 53.Pacyer HarpeBa IpPOBOJIOB M Kabesnel mpu mpoaomKuTeNbHbIX | M4mnk-2
Harpyskax. JemoncTpHpyeT
54.3ammuTa 3MEeKTPUYECKUX CETeH IUIABKUMHU MPEAOoXpaHUTEsIMU 1 | TOHMMAHUE
ABTOMATUYCCKUMHM BBIKJITFOYATCIISIMH. B3aMMOCBA3U 33121
55.Pacder mpoBogOoB u KaGemeil MO OMyCTHMOiI motepe | NPOCKTHPOBAHIA I

HallpsDKEHUs IPU  YCIIOBUM  IIOCTOSIHCTBA  CE€YEHUM  BJIOJIb SxcyaTatin
MarucTpaIH.

56.Pacyer mpoBomOB u Kabeiel IO JAOMYyCTHUMOH TOTEpe

HaTPSOKCHUS npu YCIIOBUU MUHUMAaJIbHOTO pacxojna

MIPOBOTHUKOBOT'O MaTepHaa.

57.Pacuer mpoBoAoB u Kkaleiell Mo JOMyCTUMON moOTepe
HaNPSDKCHUS TIPU YCIIOBUH MTOCTOSHCTBA TUIOTHOCTH TOKA.
58.Pacuer pa3BeTBieHHbIX ceTeit 10 AU on.

59.Meroauka BEIOOpa CE€UYEHUI MPOBOIOB M KaOelel B 3aMKHYTBIX
CeTAX C 2-X CTOPOHHUM IHUTaHUEM.

60.3aBUCHMOCTh TEXHHMKO-DKOHOMHYECKHX IOKa3aTele paboTsl
JIEKTPOIIPUEMHUKOB UM 3JIEKTPUUYECKUX CHCTEM OT pPabouymx
HaIpsKECHUH.

61.0OTkJI0OHEHUE HANPSHKEHUS B SJIEKTPUUYECKUX CETSX, IPUUMHBI UX
o0pa3oBaHMs M BO3MOXKHBIC Tpeaesbl u3MeHeHul. [leiicTByromue
HOPMBI IOIYCTUMBIX OTKJIOHEHUM HaNpsKeHHUS.

62.0Ompenenenne AUyon B cetn 10 kB u 0,38 kB mo Tabmmmam
oTkJoHeHus U.

63.PerynupoBaHne HampspKeHUS B OJCKTPUYECKHAX CETSAX IyTEM
n3MeHeHHs U reHepaTopoB Ha 3JIEKTPOCTaHIMSX.
64.PerynupoBanue U nzmenenuem ko3 duimerta TpaHcGopmaum
TpaHCpOpMaTOPOB.

65.PerynupoBanne U  npu  1MOMOIIM  BOJBTOAOOABOYHBIX
TpaHc(hOpMaTOPOB M aBTOTPaHC(HOPMATOPOB.

66.PerynupoBanue U YMEHBILIEHUEM MHIYKTHUBHOIO
compoTtuBieHuss BJI myrem mociemoBaTeNbHOTO  BKIIOYECHUS
KOH/IEHCAaTOPOB.

67.PerymupoBanne U B ceTsX W3MEHEHHEM IapaMETpOB CETH U
BEJIMYMHBI PEAKTUBHON MOLTHOCTH B HUX.

Ixajabl 1 KPUTEPHHU OLleHUBAHHUS OTBETA 00y4aK0Ierocsi

Bujg arrectaninu — 3a4€T ¢ OLEHKOM

IlIxkana \ Kpurtepun onenuBanuns
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«YZOBJIETBOPUTEIILHO»

OrneHka - IEMOHCTpAIHS TITYOOKOM 00IIEeTeOPETHIECKON MOATOTOBKH,

«OTIAYHO) - MPOSIBJIEHBI YMEHHUSI 000011aTh, aHATM3UPOBATh MaTEpHall, I€JIaTh BHIBOIBI
- co;[epxcaTeanLIe nu HpaBI/IJIbeIe OTBCTHI Ha KOHTpOJIBHBIG BOHpOCbI nu
3aJIaHus IO KKJOMY MOKa3aTelto chopMHUPOBAHHOCTH KOMIETCHIIUN

OreHka - IEMOHCTpAIHS TTyOOKOH 00IIETeOPETHIECKON MOATOTOBKH,

«XOPOIIO» - MpOsIBIIEHBI YMEHHsI 0000maTh, aHAIM3UPOBATh MaTepHall, JCiaTh
BBIBOJIBI,

- COJepKaTelbHbIE M TPaBUIbHBIE OTBETHl HAa KOHTPOJIbLHBIE BOIPOCHI U
3alaHlsl TI0 KaXJOMYy IIOKa3aTenro COPMHUPOBAHHOCTH KOMIIECTSHITUH,
HC3HAUYUTCIIBHBIC BaTPYI[HeHI/ISI )41 HpOTI/IBope‘-II/ISI B OTBETax

OreHka - IEMOHCTpAIHs O0IIETEOPETUUECKON MOATOTOBKH,

- IPOABJICHBI HEAOCTATOYHBIC YMCHU A 0606H13TB, AHAJIIM3UPOBATh MaTCpural,
JC€J1aTb BBIBOJbI,

- OTBETHI Ha KOHTPOJIBHBIC BOIIPOCHI M 3aJaHUsS 10 KaXAOMY I10Ka3aTCIro
C(l)OpMHpOBaHHOCTI/I KOMHCTGHHI/Iﬁ JaHbl HEAOCTATOYHBIC, YCTAaHOBJICHBLI

3aTPYAHCHUA ITPHU OTBETAX

Ouenka - cnabast oOmieTeopeTnyeckas HoArOTOBKH,
«HEYIIOBJICTBOPUTEIHHOY

OTCYTCTBYIOT,

MNPUHIOUIIHNAIBHBIC OIIINOKHU

yMeHHsT 0000mIaTh, aHAJIM3UPOBATh MAaTEpHall, JCJaTh BBIBOJBI

- OTCYTCTBYIOT OTBETHl Ha KOHTPOJIbHBIE BOIPOCHI M 3aJaHUS MO KAKIOMY
IIOKa3aTeIIro c(OpMHPOBAHHOCTH KOMIIETEHIIHNH, JIOTYILICHBI

4.2.2 JK3aMeH

Dk3aMeH sBisieTcss  (OPMOM  OIEHKM KadecTBa OCBOCHHUS OOyYaIONUMCS OCHOBHOU
npodeccnoHanbHOM 00pa30BaTeNbHONW MPOTrpaMMbI MO pasfenaMm aucuuiuiuHbl. [lo pesdynpraTtam
9K3aMeHa O00YyYaromeMycCs BBICTABIISIETCS OIEHKA «OTJIIMYHOY», «XOPOIIO», «YIOBICTBOPUTEIHHO
WJIU «HEYIOBJIETBOPUTEIBHOM.

DK3aMeH M0 JUCIUIUIMHE MPOBOJUTCA B COOTBETCTBHUU C PACIIHUCAHMEM IPOMEKYTOUHON
aTTeCTallid, B KOTOPOM YKa3bIBa€TCsl BpEMsi €ro MpPOBEACHUS, HOMEP AayIUTOPUH, MECTO
MPOBEACHUS KOHCYJbTAIlMU. YTBEPKIEHHOE pacluCaHue pa3MeraeTcss Ha WH(OpPMaIMOHHBIX
CTeHJIaX, a TaKXKe Ha OUIIHAIBHOM caiiTe Y HUBEpPCHUTETA.

VYpoBenb TpeOOBaHUN IS MPOMEKYTOUHOW AaTTECTAIlMU OOY4YaIOIIMXCA YCTAHABIMBASTCS
pabodeii mporpaMMoi TUCHUIIINHBL U IOBOJUTCS 10 CBEICHUS 00YYaIOIIUXCS B HaUaiIe ceMecTpa.

DK3aMeHbl MPUHUMAIOTCS, KaK IPaBUIIo, JiekTopaMmu. C paspeleHus 3aBeyromiero kapeapoit
Ha JK3aMEHEe MOXET MPHUCYTCTBOBATH MpernojaBareib Kadeapbl, MPUBICYCHHBIA IsI TTOMOIIU B
npueMe SK3aMeHa. B ciyyae OTCYTCTBHSI BEAYIIETO MpenojaBaTessi 3K3aMeH NpPUHHUMAaEeTCs
npernojaBaTesieM, Ha3HAYeHHbBIM PacOpsHKEHHEM 3aBEAYIOIIeTo Kadeapoil.

[IpucyTcTBHE Ha 3K3aMeHe MpemnojaBareneil ¢ Apyrux kadeap 0e3 COOTBETCTBYIOLIETO
pacmiopsKeHUs pEKTopa, MPOPEKTopa Mo yueOHoH paboTe uiu AekaHa GakyabTeTa He JOMyCKaeTCsl.

OOyuaromuecst Mpyu sIBKE Ha dK3aMeH 00s3aHbl UMETh TIPH ce0e 3a4eTHYI0 KHUKKY, KOTOPYIO
OHM MPEIBABIAIOT YK3aMEHATOPY.

Jns mpoBeneHus SK3aMeHa BEAYIIMM IpernojaBaTellb HaKaHyHE I[OJIydaeT B JIeKaHarTe
3a4€THO-3K3aMEHAIMOHHYI0 BEIOMOCTb, KOTOpas BO3BpallaeTcsl B JI€KaHaT MOCJI€ OKOHYaHUs
MEpOTIPUSITHS B ACHB MPOBECHUS dK3aMEHA WU YTPOM CIICTYIOIIETO JTHSI.

DK3aMeHBl TPOBOJAATCA MO OuieraM B YCTHOM WM MHCBMEHHOM BHUJE, JHOO B BHJE
TECTUPOBAHUA. OK3aMEHAIlMOHHBIE OWJIETHI COCTABJISIIOTCS 110 YCTaHOBJICHHOW ¢opme B
COOTBETCTBUHM C YTBEPX IACHHBIMU Kadeapoil SK3aMEHAIIMOHHBIMH BOIMPOCAMH M YTBEPKIAOTCS
3aBeyIOIIMM Kadeapoil exeroano. B ounere copepkuTcs 2 TEOPETUUECKUX BOIIPOCA.
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DK3aMeHATOpy MPEeIOCTaBISIETCs MPaBO 3aJaBaTh BOIPOCHI CBEpX OMIileTa, a TaKKe MOMHUMO
TEOPETUYECKUX BONPOCOB NaBATh JJIA PELICHHs 3aJa4d U MPUMEPBI, HE BBIXOASINME 3a PaMKHU
IIPOMIEHHOI0 MaTepuasa 1o U3y4yaeMou JTUCLUIUIMHE.

3HaHUs, YMEHUS U HABBIKU OOYYaIOLIMXCS ONPEAEIIAIOTCS OLEHKAMU «OTIMYHO», «XOPOLIO»,
«YZOBJIETBOPUTEIILHO», «HEYIOBIECTBOPUTEIBHO» U BBICTABJISIIOTCA B 3a4€THO-3K3aMEHAL[MOHHYIO
BEZOMOCTb U B 3aYETHYIO KHIDKKY 00Y4aroLIerocs B I€Hb HK3aMeHa.

[Tpu mpoBeieHUHU YCTHOTO K3aMEeHa B ayIUTOPUH HE JOJDKHO HAXOAUTHCS OoJiee MATHAAUATH
Ha OJJHOTO IIPENOIaBaTEs.

[Ipy mnpoBeneHMM YCTHOTO »JK3aMeHa CTYACHT BBIOMpAaeT 53K3aMEHALMOHHBIA OWieT B
CllyyailHOM MOpsJIKE, 3aTeM Ha3blBaeT (PaMUIIMIO, UM, OTYECTBO M HOMEp 3K3aMEHALMOHHOTO
Ounera.

Bo BpeMs sk3ameHa oOyuarouiyecs MOTYT IOJIb30BaThCS € pa3pelIeHHs 3K3aMeHaTopa
pOrpaMMOil AUCHUIUIMHBI, CHPAaBOYHOW M HOPMATHUBHOW JUTEPATypOW, OPYTMMH MOCOOUSMHU U
TEXHUYECKUMHU CPEICTBAMHU.

Bpemst moAroToBKM OTBETa MpH claude 3K3aMeHa B yCTHOW (hopMe JOJKHO COCTaBIISATH HE
MeHee 40 MUHYT (IO JKeJaHHI0 0OY4aroIIEerocss OTBET MOXKET ObITh IOCPOUYHBIM). Bpems oreera —
He Oonee 15 MUHYT.

OOyuarouiuiics, UCTIBITHIBAIOIINI 3aTPyIHEHUS IPU OJTOTOBKE K OTBETY 10 BEIOPAHHOMY MM
Ouery, IMeeT MpaBo Ha BHIOOpP BTOPOTo OWJIETa C COOTBETCTBYIOIIMM IIPOUICHUEM BPEMEHH Ha
noAroToBKy. IIpu oKOHYaTEbHOM OLIEHMBAHUU OTBETA OLIEHKA CHM)KAeTCsl Ha oauH Oayul. Beigaua
TPEThEro Oniera He pa3peraeTcs.

Ecnn oOywaromuiicst sIBUJICS Ha 5K3aMEH, M, B35AB OWJIET, OTKa3aJiCsi OT MPOXOKICHHS
aTTeCTalMd B CBS3M C HEIOATOTOBICHHOCTBIO, TO B  BEIOMOCTHM €MY BBICTaBJISETCS OLICHKA
«HEYIOBJIETBOPUTEIILHO».

Hapymenne QucUMIUIMHBI, CIIMCBIBAHUE, UCIIOIB30BaHUE OOYYArOIIMMUCS HEpa3pelIeHHBIX
[IeYaTHBIX U PYKOMMCHBIX MaTepUaloB, MOOMIIBHBIX Tese()OHOB, KOMMYHUKATOPOB, IJIAHIIETHBIX
KOMIIBIOTEPOB, HOYTOYKOB M JpPYrUX BHJIOB JIMYHONM KOMMYHHKAIlMOHHOM U KOMIIBIOTEPHOMN
TEXHUKHM BO BpeMs aTTECTAllMOHHBIX MCIBITAHMM 3ampelieHo. B cioydae HapylleHus 3TOro
TpeOOBaHUs IMPEToAaBaTeNlb 003aH YAAJIUTh O00YYaIOIIEroCcs U3 ayIUTOPUH U MPOCTaBUTh €My B
BEJIOMOCTH OLIEHKY «HEYIOBIETBOPUTEIBHON.

BricTaBiieHHE OLEHOK, MOJYYEHHBIX IPH TMOJABEICHUH pEe3yJIbTaTOB IIPOMEKYTOUYHON
aTTeCTaliy, B 3a4ETHO-DK3aMCHALIMOHHYIO BEIOMOCTb U 3a4CTHYIO KHHUXKY IPOBOJUTICI B
IIPUCYTCTBUM caMoro odydaromierocs. IIpenonaBaTenu HecyT NEepCOHAIBHYIO OTBETCTBEHHOCTh 3a
CBOEBPEMEHHOCTb U TOYHOCTb BHECEHUs 3alMCEN O PE3ysbTaTax MPOMEKYTOUYHOM aTTECTaluu B
3a4€THO-IK3aMEHAIMOHHYIO BEJJOMOCTb U B 3a4ETHBIC KHMKKH.

HesBka Ha »K3aMeH OTMEUYaeTCs B 3a4E€THO-DK3aMEHALlMOHHOM BEIOMOCTH CIIOBAMM «HE
SIBUJICS).

Jns  oOywaromuxcs, KOTOpble HE CMOIJIM cJIaThb SK3aMEH B YCTaHOBJIEHHBIE CpPOKH,
YHUBEpCUTET YCTAHABIMBACT IEPUOJ JIMKBUJALMU  33J0JDKEHHOCTH. B »TOoT mepuon
IIpenojaBaTesv, NPUHUMABIINE 3K3aMEH, NOJDKHBI YCTAaHOBUTH HE MEHee 2-X JHEW, Korja OHHM
OyAyT NpUHMMAThH 3aJ0JKeHHOCcTU. MH(popmalnus o JMKBUAALMU 3aJI0JKEHHOCTH OTMEYAaeTcsl B
JK3aMEHALIMOHHOM JIUCTE.

OOyyaromumcsi, MOKa3aBIIMM OTJIMYHBIE M XOpOIIME 3HAHMS B TEUEHUE CEMECTpa B XOJle
MOCTOSIHHOTO TEKYIIEr0 KOHTPOJSI yCHEeBAaeMOCTH, MOXKET OBITh MPOCTABICHA 3K3aMEHAlMOHHAs
OLIEHKAa JJOCPOYHO, T.€. 6e3 ciauu 3k3ameHa. OLeHKa BbICTaBIISETCS B SK3aMEHAIMOHHBIN JIMCT WU
B 3a4E€THO-DK3aMEHAIMOHHYIO BEJOMOCTb.

WHBanmuIpl 1 WA C OTPaHUYEHHBIMU BO3MOKHOCTSMHM 3/I0POBbSI MOTYT CAAaBaTh 3K3aMEHBI B
MEXCECCHOHHBI TEpHOJ B CPOKM, YCTAaHOBJIEHHBIC WHIMBHYalbHBIM YYEOHBIM IUIAHOM.
WNHBanmmIpl ¥ nua ¢ OrpaHUYEHHBIMA BO3MOYKHOCTSIMU 3/10POBbs, MMEIOLIUE HAPYIIEHUS OIMIOPHO-
JBUTATEJIBHOIO aImmapara, JOIYCKAlTCAd Ha aTTeCTAllMOHHBIE HCIBITAHWS B COIPOBOXICHUHU
aCCHCTEHTOB-COIIPOBOXKIAIOIIUX.

[Tponienypa mpoBeneHHs] MPOMEXKYTOUHOH aTTecTaldu il OCOOBIX CIIydaeB HM3J0XKEHa B
«[TonoxeHnn o TeKyIeM KOHTPOJIE YCIIEBAEMOCTH U MPOMEKYTOYHON aTTeCTallud 00ydaroluxcst
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no OIIOII GakanaBpuara, cnenuanutera u Maructparyps» @I'bOY BO IOxno-Ypansckuit [AY
(IOYpI'AY-I1-02-66/02-16 ot 26.10.2016 1.).

Ne

O11eHOYHBIE CpEacCTBa

TunoBbie KOHTPOJIbHBIC 3a1aHUSI U (WU ) UHBIE MaTEPUAIIBI,
He0OXOIMMBIE IS OLICHKU 3HAHUM, YMEHHI, HABBIKOB U (WUJIHN)
OTIBITA JICATEIHPHOCTH, XapaKTEPU3YIOMIHX CHOPMUPOBAHHOCTH

KOMIIETEHIIMI B IPOLIECCE OCBOCHUS AUCIUIUIMHBI

Kon n HaumeHoBanue
WHJIUKaTopa
KOMIIETEHLINU

1.Bei6op cxem JIDII u 351eKTpHUECKUX CeTel.

2.Bb100p HOMUHAILHOTO HANPSKEHUS SJIEKTPUUYECKOM CETH.
3.CxemMbl Pa30MKHYTBIX HEPE3epBUPOBAHHBIX 3SJIEKTPHUECKUX
cereil.
4.Cxembl
cereil.
5.CXeMbl 3aMKHYTBIX JIEKTPUUECKUX CETEH.
6.ABTOMaTHYECKOE CEKIMOHUPOBAHHUE MU
pacrpeceTei ¢ IByXCTOPOHHUM TUTAaHUEM.
7.I'enepanus, norpebieHne M OajgaHC aKTUBHOW MOIIHOCTU B
ANEKTPUUYECKUX CUCTEMAX.

8.B3anmMocBs3aHHOCTH OajlaHCa aKTUBHOM MOIITHOCTH U 4aCTOTBI
IIEPEMEHHOTI'0 TOKA.

9.0cHOBHBIE METO/IbI pETyJINPOBAHMUS 4acTOTBI B
NEKTPUYECKUX CHCTEMax U paclpeiesieHue BbIpabOTKHU
AKTUBHOM MOLIHOCTH MEXIY IEKTPOCTAHLIUIMH.
10.YcTpoiicTBO W TPUHIMIT ACUCTBHUS PETYISATOpPa CKOPOCTH
BpallEHHsI TypOOTreHEepaToOpOB.

11.I'enepanusi, norpedieHue u OaraHC PEaKTUBHOW MOIIHOCTH
B JIEKTPUYECKUX CUCTEMAX.
12.BnusiHue  peakTHBHOMN
HSKOHOMMYECKHE TIOKA3aTEIH.
13.MeponpusiTisi U YCTPOWCTBA U CHIDKEHHS MOTpeOIeHuUs
pEaKTUBHON MOILTHOCTH.

14.CunxpoHHBIE  KOMIIEHCATOPHI  (CBOMCTBA,
NPUHIUIHAIBHBIE CXEMbI BKIIOUEHHUS).
15.KonieHcaTOpHbIE YCTAaHOBKH JJI11 KOMIIEHCALUU PEAKTUBHOM
MOIIIHOCTH (CBOMCTBA, MapaMeTpbl, NPUHIUIHAIBHBIE CXEMBbI
BKJTFOUCHUS ).

PAa3OMKHYTBIX PE3CPBUPOBAHHLBIX  BJICKTPUUCCKHUX

pe3epBUpOBaHUE

MOIITHOCTHU Ha TEXHHUKO-

apameTpsl,

N1 k-2

Bemomnnser coop u
aHaJIN3 JAHHBIX JUIS
MPOEKTHPOBAHUS,
COCTaBIISIET
KOHKYPEHTHO-
CITOCOOHBIC BAPHAHTHI
TEXHUYECKUX PEIICHUN

16.Hanpsokerns, npuanMaembie mis  JIDII.  OcobGennoctn
pacuera JIDII BEICOKOTO HaNPsKEHUS.

17.Pacuer nuHuum osnekrponepenaun mo II-oOpa3Hoil cxeme
3aMeIIEeHUs C Harpy3KoM, BBIPAXKEHHOM TOKOM.

18.Pacuer nmuHUM snekrpornepenadn mo [l-oOpa3Hoil cxeme
3amerienus (G=0) ¢ Harpy3ko#, BBIPaXEHHOM MOIIHOCTBIO (T10
JTAHHBIM KOHI[a 3BEHA.

19.Pacuer nuuumM snekrpomnepenaun no I[I-oOpasHoii cxeme
3amernienust (G=0) ¢ Harpy3ko#, BRIPaKCHHOW MOIITHOCTHIO (T10
3aJJaHHOMY HANpsDKeHHWI0O B Havyale JUHUM U 3aJlaHHOM
MOIITHOCTH B KOHIIE JITHUH ).

20.AHanu3 pexuMoB padOThl ceTeil U yNmpaBlIeHHs peXUMaMHU.
Pacuer 3aMKHYTBIX ceTel.

21.00muii ciryyail pacyeTa CeTH ¢ IByXCTOPOHHUM MTUTaHUEM.

N2nk-2
O0ocHOBBIBaET BEIOOP
11EJIeCO00Pa3HOTo
perieHust

37




22.Pacuer cereil ¢ ABYXCTOPOHHUM IMUTAHUEM TIPH OJMHAKOB
HaMpPsDKEHUW Ha MATAIOMINX MyHKTaX.

23.YacTHBle cIoyyau pacueTa ceTeil ¢ JBYXCTOPOHHUM
MUTaHUEM.

24 Pacuer 3aMKHYTBIX ceTedd (IIpy HOpMallbHOM pabore) ¢
HEPAaBHOMEPHOU HAIPy3KOM JIMHUH 110 JUIMHE.

25.PexuMbl  HEUTpalmu  SJEKTPUYECKHX CETeH  paslIMYHBIX
HanpspkeHui. CeTH ¢ I1yX03a3eMJIEHHOM HEHTPAJIBIO.
26.IlpyuHIMII KOMIEHCALMM EMKOCTHOIO TOKa B CETAX C
M30JIMPOBAHHOM HEUTPAJIBIO.

27 1lpuMEHUMOCTb CIIO’KHO-3aMKHYTBIX CET€ W METOJbl UX
pacuera.

28.Meron mpeoOpa3zoBanus cetd. CIoXeHHE TapalieIbHBIX
JUHUA TpU OTCYTCTBMM HAa HUX HAarpy30K M pas3iokKeHue
Harpy3oK 1Mo BETBAM UCXOJHOU CXEMBI.

29.ITepeHoc Harpy30K B Ipyrue TOUYKH CETH M BO3BpAT HArpy30K
IpH IpeoOpa30BaHUH CXEMbI B UICXOIHYIO.

30.ITpeobpa3zoBanue TPEyroibHUKA B SKBUBAICHTHYIO 3BE3]ly H
OTIpeJIeIeHUEe TOKOPACIIPEeNICHHsI B CTOPOHAX TPEYroJbHHKA.
[IpeoOpa3oBanue 3Be3lbl COMPOTHUBICHUN B JKBUBAJICHTHBIN
TPEYTOJIbHUK.

31.Pacyer CI0XKHO3aMKHYTOM CETH C OJHUM IHMTAIOLIUM
IIYHKTOM METOJIOM KOHTYPHBIX MOIIIHOCTEH (TOKOB).

32.Pacyer Cl0XKHO3aMKHYTOM CETH C OJHUM MHMTAIOLIUM
ITYHKTOM METOJIOM Y3JIOBBIX HAIPSKCHHA.

33.0cobeHHocT  pacuera  CIOXKHO3aMKHYTOH CETH  MpH
HECKOJIbKUX TMUTAIOIIUX IyHKTax. Metoasl 3eiaens w
HeroTona.

34.Meron HanoxeHus. OTKIIOYEHHWE JMHAM W H3MEHEHHE
JIEKTPUUECKON HArpy3KH.

35.0cobenHocTH pacueroB HOpPMaJIbHBIX pEeXHMOB
CJI0)KHO3aMKHYTBIX ceTeil Ha OBM. MeTtox npocToi HTepanuy.
36.Mcronp30BaHle MAaTPHUIl ¥ OCHOBHBIX 3aKOHOB MaTPHUYHOM
anreOpbl JUTsl aHAJIN3a HIIEKTPUUYECKUX CeTel.

37.Marpuiisl HHIUAEHIHH (y3710Bas — M, koHTypHas — N).
38.3akonb1 Kupxroda B marpuunoii popme.

39.Matpulisl y3710BBIX TPOBOUMOCTE.

40.Matpuiibl KOHTYPHBIX COITPOTHBIICHUH.

41 .Martpuiibl KO3(pGHUIUEHTOB PACIPEICTCHHUS.

42 BnusiHUE HANpsHKEHUS Ha paboTy 2JIEMEHTOB JIEKTPUIECKOM
cucteMbl. (OCOOCHHOCTH peryJupoOBaHHUs HalpsHKEHUs B
YCIIOBHSIX M30BITKA U Ae(DUIINTa PEAKTUBHOW MOIITHOCTH.
43.3agaunl W KpUTEPUH ONTUMHU3AIMH PEKUMOB pPabOTHI
AIIEKTPHUECKUX CETEH M CUCTEM.

44 .OntuMu3anys pacrpeaesieHus] akTUBHOW Harpy3KH CHCTEMBI
MEXTy JIEKTPOCTAHIIASMHU.

45.JlpuHyauTenbHOE paclpesielieHne MOIIHOCTEN B 3aMKHYTBIX
CeTsIX.

W/131k-2
IloxrorasnuBaer
pa3nesl
IPEANPOEKTHON
JIOKyMEHTaIluH Ha
OCHOBE THUITOBBIX
TEXHUYECKUX PELICHUI
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4 46.0nTrMu3anys pactpeesiCHus] peaKTUBHBIX Harpy3ok Mexay | Md4nk-2
HMCTOYHUKAMU PEAKTUBHOU MOIIHOCTH. JemoncTpupyer
47.CoBMecTHasE ONTUMHU3AIMSA PEKUMa MHTAIOMICH cetn mo | TOHUMAaHUC

HaIpPsHKEHUIO,

CTaHIINI.

HaIIps>KCHUA.

60.MeToabl

kod(durmentam TpaHchopMaIyu.

48.0OCHOBHBIC ITYTH JIEKTPOCOCPEIKEHUSI.

49.ITyTi CHMIKEHUS MOTEPh MOIIHOCTH U 3JIEKTPOIHEPIHH B
AIIEKTPHUUECKUX CETHX.

50.Texnonornyeckue 0COOEHHOCTH NEKTPUUECKUX CUCTEM.
51.KonuuecTBeHHas OIGHKA TMPEUMYyIIEeCTBAa OOBEINHEHHS
SHEPrOCUCTEM.

52.TexHonornyeckue 0COOCHHOCTH IEKTPUUCCKUX CUCTEM.
53.CucreMHbIe IKCILTyaTallMOHHBIE CBOMCTBA 3JIEKTPUUECKUX

54 Hakonurenu
AKCIUTyaTallMOHHbBIE CBOMCTBA AJEKTPUUYECKON CUCTEMBI.
55.0kcmTyatallnOHHbIE CBOMCTBA TPaHC(HOPMATOPOB.
56.90KcruryataiiioHHbBIE CBOMCTBA JIMHUN HJIEKTPOTIEPEIauH.
57.9K0J0rM4eCKHEe aCleKThl JEKTPUUECKUX CHUCTEM.
58.ITpuHnuIbI

59.Ilotep MOIIHOCTM U  DJIEKTPOIHEPTMH B  JIMHHUSX,
TpaHc(hopMaTopax U KOMIICHCUPYIOIINX YCTPOHCTBAX.
ONpeAeNieHUusT  MOTEePh  DIIEKTPOSHEPTUU B
ANEKTPUYECKUX CETAX.

B3aMMOCBSI3H 33724
MPOEKTUPOBAHUSA U
SKCIUTyaTaIiH

peaKTHBHOfI MOIIHOCTH HUCTOYHUKOB u

OHCPIrun n ux BO3,HCI>'ICTBHG Ha

CUCTCMHOI'0O MW  MCCTHOI'O pPCryjiupoBaHUA

Ixana u KpUTCPpUHU OLICHUBAHUA OTBCTA 06yqa}0meroc;1 npcaAcCTaBJICHLI B Ta6J'II/II_IC.

lkana Kpurtepun onennBanus
BCECTOPOHHEE, CUCTEMAaTHYeCKoe U TIyOOKOe 3HaHUE MPOrpPaMMHOTO
OueHka 5 Marepuana, YCBOEHHE OCHOBHOM M JIONOJIHUTEIBHOM JIUTEpaATYypHI,
(oTMYHO) PEKOMEHIOBAaHHON TPOrpaMMON JUCIHUILIMHBI, MPABUIBHOE peIIeHUE
3a/1a4u.
[IOJIHOE 3HAaHWE MPOTrPaMMHOIO MaTepuajia, YCBOCHME OCHOBHOM
Ouenka 4 JUTEpaTyphl, PEKOMEHI0BaHHOM B porpamme, HaJlnyue
(xopor1o) MaJI03HAYUTEIBHBIX OIMMOOK B PEHICHUU 3aJlayd, WJIM HEIOCTATOYHO
TIOJIHOE PACKPBITHE COJEPKaHKNE BOIIPOCa.
Orenka 3 3HaHHUE OCHOBHOT'O MPOTPAMMHOT0 MaTepHaia B MUHMUMAJIBHOM OO0BEME,
MOTPEUTHOCTH HEMPUHIMIIUAIBHOTO XapaKTepa B OTBETE HA SK3aMEHE U B
(YIOBIETBOPHUTENHHO)
pelIeHUN 3aJ1a4u.
Ouenka 2 mpoOenbl B 3HAHHUAX  OCHOBHOTO  NPOrpaMMHOrO  MaTepuala,

(HEey/10BJIETBOPUTEINIHHO)

MMPHUHIUIINAJIBHBIC OIINOKHU IpU OTBCTEC HA BOIIPOCHI U B PCIICHHUU 3ada4YU.
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JUCT PETUCTPALIUY U3MEHEHUI

Howmep
U3MEHE-
HUS

Howmepa nucros

3aMCHCH-
HBIX

HOBBIX

aAHHYJIU-
pOBaH-HBIX

OcHOBaHME I BHECEHUS N3MEHEHUMN

Ilonnuce

Pacmmugposka
HOJIUCH

Hara
BBEJICHUS
U3MEHEHUS




