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1. IEPEYEHD IVTAHUPYEMBIX PE3YJIBTATOB OBYYEHMUS 110
AACHUIJIMHE, COOTHECEHHBIX C INTAHUPYEMbIMH
PE3YJIbBTATAMMU OCBOEHUMS OBPA30OBATEJIBHOU ITPOI'PAMMBI

1.1. HCJ’I)IMI/I OCBOCHUA JUCIUIIIIMHBI ((QHCKTPOBHepFGTI/I‘-IeCKI/IC CHUCTCMBI U CCTH»
SIBJISICTCH.

IMOJIYUYCHUC 3HAHUH B IMPOCKTUPOBAHUA U SKCIUTyaTaAllUKU 3JICKTPOIHCPTICTHICCKUX
CUCTCM H DJJICKTPHUUYCCKUX cereit pas3IMdHoOro ypOBHs, 4YTO IIO3BOJIUT MM YCIICIOIHO
peuaTsb IPAKTUICCKUC 3alda9U B UX HpO(l)GCCPIOH&JIBHOfI JACATCIIBHOCTH.

1.2. V3ydeHue JUCHUIUIUHBI « ODJIEKTPOIHEPreTUYECKUE CHUCTEMbI M CETH»
CIIOCOOCTBYET PEILICHUIO CIAEAYIOMNX 33/1a4 MpodhecCuOHATBHOM eATeTbHOCTH:
chopMHpOBaTH Yy CTYACHTOB TMpaBUJIBHOE TPEJICTABIEHHE O CHCTeMax
AIEKTPOIHEPTETUKHU PA3TTMUHOTO YPOBHS,
YMETh  MPOEKTUPOBATh  JBJICKTPUYECKYID  CETh,  BBIMOJHATH  PACUETHI
YCTAHOBUBIIUXCSI PEKUMOB DJICKTPUUECKUX CETEH, OIICHUBATh MOTEPU MOIIHOCTU U
AJIIEKTPOIHEPTUH B DJICKTPUUECKOMN CETH.

1.3.Ilporiecc wu3ydeHUs IUCHMIUIMHBI HaIpaBieH Ha (OPMUPOBAHHUE CIICTYIOIINX
KOMITETCHITHMN:
Ilpogpeccuonanvuuie (I1K)

Kon

Haumenosanue u (unu) onucanue komnemeHuyuu
KOMIIETeHIIUH

CITOCOOHOCTBIO Y4aCTBOBATh B INIAHUPOBAHHUH, IIOATOTOBKC U
IIK-1 BBIIIOJTHCHHUH THUIIOBBIX SKCIICPUMCHTAJIbHBIX I/ICCJ'IGI[OBaHI/Iﬁ I10
SaHaHHOﬁ MCTOJHUKC

IK-4 CriocoOHOCTBIO TTPOBOUTH OOOCHOBAHKE MTPOCKTHBIX PEIICHUN

['OTOBHOCTBIO K y4YacTHIO B HCHOBITAHUAX BBOJMMOIO B
MK-12 JKCIUIyaTalUIO DJIEKTPOIHEPIETUYECKOTO U
IEKTPOTEXHUYECKOr0 000PYAOBAHNUS

1.4. B pe3ynbpTaTe OCBOCHMSI JUCIUIUIMHBI CTYIEHT JO0JKEH:

3HATh: KOHCTPYKTHBHOE BBINIOJHEHUE JJIEKTPUYECKUX CETEH, METOAbl U
CPEACTBA PETYJIMPOBAHUSA HUX PEXKUMOB; IPUHLIMIBLI IE€pelayd U paclpeneicHus
AJIEKTPOIHEPTUU; METO/IbI pacyeTa PeKUMOB PAOOTHI JIEKTPOIHEPTETUUECKUX CUCTEM U
CeTEH; METOABI PETYIIMPOBAHUS HANPSKEHUSA, KOMIICHCAIIUU [1apAMETPOB U PEAKTUBHOU
MOIIHOCTH B DJIEKTPUUECKUX CETSX.

YMmerb: onpenenATb mHapamMerpbl CXEMbl 3aMEIICHHUS OCHOBHBIX DJIEMEHTOB
ANEKTPOIHEPTETUUECKUX CHCTEM M CETEW; PACCUMTHIBATh YCTAHOBHUBILIMECS PEKUMBI
AIEKTPOIHEPTETUUECKUX CHUCTEM M CETEH; NPOEKTUPOBATh JJIEKTPUUYECKYIO CETbh;
BBITIOJIHATh PAcyeThl YCTAHOBUBIIMXCS PEKHUMOB DJIEKTPUUECKUX CETEH; OLIEHUBATH
ITOTEPU MOITHOCTH U 3JIEKTPOIHEPTUHU B DIICKTPUUECKON CETH.

Buagers: MeTOIMKON pacyera yCTaHOBUBLIMXCS PEKUMOB 3JIEKTPOIHEPTETHYECKUX
CUCTEM U CETEU U MOTEPh MOLITHOCTH AJIEKTPOIHEPTHH B DJIEKTPHUUECKOM CETH.



2. MECTO YYEBHOM JUCHUIIJIMHBI B CTPYKTYPE
OBPA3OBATEJBHON MTPOT'PAMMBI

JucuumiuHa « DIEeKTPOIHEPreTUIECKIE CUCTEMBI U CETH» OTHOCUTCS K
BapHaTHUBHON YacTU 00s3aTENbHBIX AUCUUIUIMH Osioka b.1.

JlucuuniuHa B3aMMOCBSI3aHa C TUCUUIUIMHAMUA OMOPHBIX YUEOHBIX JUCIHUILTUH
y4eOHOro IJIaHa: BICIIAs MaTeMaTUKa; HadyepTaTelbHas TeOMETPHUS U HHKEHEpHAsI
rpaduka; ¢usuka; nHHOPMAaTHKA; OCHOBBI HAYYHBIX 3HAHHIL; TEOpETUUECKAsT MEXaHUKA;
(u3NYECKrEe OCHOBBI ANEKTPOHUKH; HIEKTPUUECKOE U KOHCTPYKIIUOHHOE
MaTepUaIOBEICHUE; TEOPETUUECKNE OCHOBBI ANEKTPOTEXHUKH; IPUKJIIAAHAS MEXaHHKA;
OCHOBBI JIEKTPOMEXAHUKH; METPOJIOTHUS, CTAHIapTU3aLMsl U cepTUdUKaIys;
HSKOHOMUKA MPEANPUATHS; JIEKTPUUECKUE CTAHIIUH U MTO/ICTaHIIUU;; OOIIast SHEPTreTUKA;
AJIEKTPUYECKUE MAILIMHBL; TEOPUSI AaBTOMATUUYECKOTO YIIPABJICHUS; FIEKTPUUECKUE U
AJIEKTPOHHBIE allapaThl.

JlucuumnuHa SBISETCS  MNPEIISCTBYIONICH A7 U3YyYeHHs  CIeHUaTbHBIX
TUCIUILTNH.
[TpuobpeTénnbpie 3HaHUS OYIyT HETOCPEACTBEHHO HCIIOJIBb30BAHbI CTYI€HTaMHU
IPU W3YYCHHUH MOCIEAYIOMUX TUCIUTIUINH, MIPOXO0XKICHUU MTPOU3BOACTBEHHON
NPAKTUKHU ,HAIMCAHUH BBITYCKHBIX KBAJU(PUKAIIMOHHBIX padoT.

3. OFBEM JUCHMUIIJIMHBI B BAYETHBIX EIMHUITAX

Buneb! 3ansathii Brer
KOHTPOJIS
Qo X
: E o | E &
Ne | HaumeHnoBanue MOyssl B TEMBI y4eOHOU 5 E S |3 = = =
/11 | TUCHUTUTHHBI e i § g E z -
S 2~ T A2 4 S = 8| =
0 o O = =2 < a S S| @ < A 0]
SES|EEESE3E|Egl 82
O 5 < X = o o o =y g
20 8| E25882C|Eg & ¢
FXAEZ|EESE SO AKX
1 Moayas 1. O0mme cBeieHust 0 cUCTEMAX
nepeaavyu U pacnpeaeaeHus 90/2,5 4 |4 |- |82 - |-
3JIEKTPOIHEPIruM
2 TeMavl.l. KOHCTpYKTHBHOE BBINIOJIHEHHE 20/055 |1 _ |19 B B
JMHUHN 3JIEKTpornepeiaun
3 Tema 1.2. Cz(eMLI 3aMEIICHUS 20/0,55 |1 _ |19 B B
DIIEKTPHUYECKHX CEeTeH
4 | Tema 1.3. CxeMbl 2JIEKTPUUECKUX CeTEH 24/066 |1 |2 |- |21 - |-
5 | Tema 1. 4. Pexxumbl  paboTHI 260072 |1 |2 |- |23 |
DIIEKTPOIHEPTETUIECKUX CUCTEM
6 | Moxyan 2. PerysmpoBanne 90/2,5 216 |- |80 |
HaNpsi2KeHNsl B YJIEKTPHYECKUX CETAX
7 | Tema 2.1. PerynupoBanue HanpspkeHHUs Ha 36066 |1 |2 |- |33 ]
TIOJICTAHITUSIX
8 | Tema 2.2. IIpoextupoBanue
ANEKTPUYECKUX CETEU 2411 212 |- |20 N N
9 | Tema 2.3. Ilorepu »dJIEKTPO’HEPTUU B 30083 |1 |2 |_ |27 3 3
DIIEKTPHUYECKHX CETSAX. 3aKIIFOUYCHHE
10 | Beero 180/5 8 |10 |- |162 |1 1
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4. COJEP)KAHUE YYEFHON JUCIIUTLIIVHBI

Moayas 1. O01ue cBeieHNsi 0 CUCTEMAX Mepeaavdu U pacnpeaeeHust
3jiekTpo3Hepruu (90 yacon)
Tema 1.1. KoHCTpYKTHBHOE BBINIOJIHEHHE JJUHUH dj1ekTponepenaun (20 yacos)

Knaccudukanus 1o HampsokKeHHIO, TEPPUTOPUH, HA3HAUCHUIO, XapaKTepy
norpedureneil, KoHQUTryparu, KOHCTPYKTUBHOMY BBITIOTHEHHIO, POy TOKA.

KoHcTpykumy  BO3AyIIHBIX JUHUK  3nekTponepenadu. Ilposoga. Omopsl.
N3omsmus. Apmarypa. ['po3o3amuTHsIi TpOC.

KoucTpykiiun KkabenbHbIX JUHHM 3JekTponepenaun. Mzomsums kabemneil.
Cnoco0sI npokitaaky kabeneit. KabenbHbie MydTHI.

Buowt yueonwvix 3anamuii:
Jlexuun KOHCTpyKTHBHOE BBINIOJIHEHHUE JIMHUI JJIEKTPOIIEpENadn 1 vac

Tema 1.2. Cxembl 3aMellleHNsI IJIEMEHTOB dJIeKTpUIecKux cerei (20 yacon)

Cxema 3aMmelleHUs] JUHUU HjeKkTponepenaun. [IpoaofbHbIe W TMONEpPEUYHbIE
rmapaMeTpbl  CXE€Mbl  3aMelleHus. AKTUBHOE  CONpoTHUBICHUE. MHAYKTHBHOE
COINPOTHUBJICHUE. TpaHCNO3UIMS TPOBOAOB. AKTHBHAs MPOBOJAUMOCTh. SBIICHUE
KOpOHBI. EMKOCTHasi MpOBOJMMOCTD. 3apsigHas MOIIHOCTb.

Pacmennenue a3 nmuuuu. Bausiaue paciieruienus paspl Ha mapaMeTpbl CXEMbl
3aMEUICHUS.

[ToroHHsle mapaMeTpbl U WX MOPAIOK ISl JTUHUM Pa3IMYHONM KOHCTPYKLIHMH U
HarpsokeHusl. BeIOOp cxembl 3aMENIeHHs JIMHUA B 3aBUCUMOCTU OT €€ KOHCTPYKIIMH U
HOMHUHAJIBHOTO HAIPSIKEHUS.

Cxembl 3aMelIeHUs JIBYXOOMOTOUHBIX TpaHcpopmaTopoB. OmnpeaeneHue
MapaMeTpOB CXEMbI 3aMEIIeHUs M0 MACIOPTHBIM JaHHBIM. [loTepu XoJ0CcTOTO XO04a U
Harpy304HbI€ MOTEPU MOUIHOCTH B TpaHc(opmatope. Paciiemnsienre 0OMOTKH HU3KOTO
HanpspkeHus:  TpaHcdopmaropa. OmnpeznesieHMe TapaMeTPOB  CXEMbl  3aMeElICHUS
TpaHcopmaTopa € pacHierieHHONM 0oOMOTKOM. CXeMbl 3aMEIICHUS U TapaMeTphl
TpexoOMOTOYHOTO TpaHc(opMaTopa u aBToTpaHchopmaropa.

CUHXpOHHBIE  TEHEpaTophl,  JBUTATEINH, KOMIIEHCATOPBI. OcHOBHBIE
aHaJMTUYECKUE BbIpakeHUs. I[IpencTaBiieHHe CHHXPOHHBIX MAIMH B PACYETHBIX
cxeMax. CxeMbl 3aMENIeHUsI CHHXPOHHBIX MalllMH. BEeKTOpHbIE JuarpaMMel.

[IpuemMHuKk U moTpeduTeNns 3JeKTpodHepruu. KomruiekcHas Harpyska ysia, ee
coctas. [IpencraBienue Harpy30K B pacueTHbIX cxeMax. CTaTUYECKUE XapaKTepUCTUKU
Harpy3Kky Mo HaNpsH>KEHUIO U 4acTOTe.

- cocTaBlieHHe OallaHca aKTUBHOW MOIITHOCTH U BBIOOp TeHepaTtopoB TIL]

Buowi yueonwvix 3anamuii:
Jlexuun CxeMbl 3aMeIIEeHUs PTIEMEHTOB JIEKTPUUECKUX CETEH 1 gac

Tema 1. 3. CxeMblI 2JIeKTPpHUUYECKHUX ceTel (24 vaca)
6



CxeMbl pacnpenenuTeNbHbIX CceTeld Hanpsbkenuem a0 35 kB. PaauanbHble,
MarucTpajibHbIE, CMEIIAHHBIE U MIETIIEBbIE CETH. Pe3epBUPOBaHHBIE CETH.

CxeMblI pacripeieuTeNnbHbIX ceTeid HanpsbkenueM 110...220 kB.

Knaccudukanus mnoactaHuuit mo crnoco0y NpUCOEAMHEHUS K CeTH. TUIOBbIE
CXEMBbl PACTPEJEIUTENbHbIX YCTPOUCTB MOJACTAHIMN U 00JacCTh HMX NPUMEHEHUS.
TumnoBble cXeMbI pacupeneuTeNbHbIX yeTporcTB 6-10 kB.

CtpyKTypa U CXeMbl MEKCUCTEMHBIX TEepeay NEePEMEHHOTO TOKA HAIMPSKEHUEM
330 kB u Bbime. CriocoObl MOBBINIEHUS TPOITYCKHOM CIOCOOHOCTH Iepeaay.

CtpykTypa ¥ CXE€Mbl MEXCHUCTEMHBIX Iepeady IOCTOSHHOTO  TOKa.
[IpeoOpazoBarenbubie MoJCTaHIMU. [IpomyckHass CHOCOOHOCTH JHMHUN U mepenad
MMOCTOSIHHOTO TOKA.

Buowt yueonwvix 3anamuii:
Jlexnnu CxeMblI 2JIEKTPUUYECKUX CEeTEH 1 gac
[IpakTuueckue 3anstust  CXeMbl 3JIEKTPUUECKUX CETEH 24aca

Tema 1. 4. Pexxumbl padoThI 3JIeKTPOIHEPreTHYECKUX cucTeM (26 yacoB)

XapakTepucTrKa cocTaBistomux 0ananca. CBs3p OanaHca akKTUBHON MOIITHOCTH C
yacToTod. HopMasibHO JOMyCTHMBIE U MPEACITBHO AOMYCTUMbBIE OTKJIOHEHUS YaCTOTBHI.
BiusitHue 4acToThl Ha  MPOU3BOJUTEIIBHOCTH  MEXaHM3MOB. [IpuHiuun paboThb
ABTOMATUYECKOW YaCTOTHOM pa3rpy3KHu.

bananc peakTUBHON MOITHOCTH. XapaKTEPUCTHKA COCTABIISIONIMX OaliaHca.
CBsi3p OallaHCca PeaKTUBHON MOIIHOCTU C HampsDKEHUEM B y3iaxX Harpys3ku. JlaBuHa
HAMPSKECHUS.

XapakTepuCTUKH  Harpy3kd 1o  4Yactote. Heperymupyemas  TypOuHa.
AcTtatrdeckoe M CcTaThyeckoe peryinupoBaHue TypouHbl. Koadduument craruzma
perynaropa TypOuHbl. [lepBuduHOE M BTOPUYHOE pPETyIUpOBaHHE 4acTOThl. CTaHIIUH,
perynupyromue 4actoty. OCHOBBI ONITUMAJIBLHOTO PACIPECIICHUS AKTUBHON MOIIIHOCTH
MEXYy arperataMi OJHOM CTaHUMUHM W MEXIY CTAHUUSIMHU B DJIEKTPOIHEPreTUUECKOU
CUCTEME.

CUHXpOHHBIE MAIIINHBI, CTaTUYECKUE  KOHJICHCATOPHI, CTaTUYECKUE
pETYyIMPYyEMBbIE HUCTOYHUKH PEAKTUBHOM MOIIHOCTH. (OCHOBHBIE CBEACHUS O
pa3MEIICHUN KOMIIEHCUPYIOIINX YCTPOUCTB B 3JIEKTPOIHEPTreTUUECKON CUCTEME.

PacueTHble pexMMBI 3IEKTPUUYECKUX CETeW. 3aJjayd pacyera yCTaHOBUBIIUXCS
pexumoB. [IpuBeneHne Harpy30Kk K CTOPOHE BBICIIIETO HAMPSKEHUS TPAaHCHOPMATOPOB.

Pacyer pexnma pa3oMKHYTOW CETHM IO HANPSDKEHUIO W MOIIHOCTH Harpys3Ku,
3aJJaHHBIX B KOHIIE CeTH. BexkropHas pauarpamma HamnpspkeHuil. [IpomosibHas u
MOIEpEYHasl COCTABJISIOIIME NMaACHUs HANpspbKeHud. [loTeps HanpsikeHust.

Pacuer pexxumMa pa3oMKHYTOM CETH IO HANPSIKEHUIO, 3aJaHHOMY B HA4aJle CETH.
Merton nociaenoBaTenbHbIX MpUOImKeHnid. Pacuer HanpsiKeHus: Ha BTOPUYHON CTOPOHE
TpaHcpopmatopa. YTPOIICHUST TMPU pacyeTax JJICKTPUUECKUX CETeH HampsKeHUEeM
Hke 35 kB.

Pacuer pexuma 3aMKHYTON (KOJBIEBOI) 3JIEKTPUUECKOW CETH HaIpsHKEHUEM
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110...220 kB. IlpeacraBieHue 3aMKHYTOW CETH CEThIO C JBYXCTOPOHHHM HHUTaHUEM.
Pacuer ImOTOKOB MOIIHOCTM Ha TOJIOBHBIX YYacTKax 3aMKHYTOM ceru. IIpuBenenue
3aMKHYTOM CE€THM K pacueTy ABYX Pa30OMKHYThHIX cxeM. llonsarue o0 ogHOponHON u
HEOJHOPOJHOM 3aMKHYTOM CEeTH. YIIPOLIEHHsA IIPU pacyere peKUMa OIHOPOIHOU
3aMKHYTOM CETH.

IIonsATHE O CIOKHO3aMKHYTOW 2JIEKTpUYECKOM ceTu. [IpeacraBieHne aKTUBHBIX
AJIEMEHTOB B JJIEKTPUYECKOM CETH 3aJaroluMU TOKamMu. POpMHpOBaHUE YypaBHEHUI
Y3JIOBBIX HaIIPSOKEHWM JUIsI CETH IOCTOSHHOIO TOKa. bamancupyrommi ysen mo TOKy
(MomHOCTH). ba3ucHbIl y3en mo HampshkeHuro. B3anmHble TPOBOJUMOCTH BETBEH,
COOCTBEHHBIE TMPOBOJMMOCTH  y3J0B. Marpuma CcoOCTBEHHBIX H  B3aMMHBIX
ITPOBOAUMOCTEMN.

VYpaBHEeHHS [IJIs1 CETU MEPEMEHHOTO TOKa C KOMILUIEKCHBIMH KO3 pHIMeHTaMu u
NepeMeHHbIMU. PazneneHune nelCTBUTENBHBIX U MHUMBIX YacTeil. 3amuch ypaBHEHUUN
Y3JIOBBIX HAIIPSDKEHUH AJIs1 CETH IEPEMEHHOIO TOKa B MATPUYHOM U MOJIHON (opMax.

Buowt yueonvix zanamuii:

Jlexuun Pexumbl pabOTHI 3JIEKTPOIHEPrETUIECKUX CUCTEM 1 yac
[IpakTuyeckoe 3aHsTHE: CocrasieHue OanaHnca akTHBHOI
MOIITHOCTH U BBIOOp reHepatopoB TOL] 2 qaca

Moayab 2. PeryjJnpoBanue HanpsizKeHUs1 B dJieKTpU4ecKux cetsax (90 yacos)
Tema 2.1. PeryJnpoBanue HanpsizkeHUs1 HA JIeKTPocTaHIusAX (36 Jaca)

XapaKTepUCTUKA JJIEKTPUUECKON CETH 10 HAIIPSKEHMUIO.

JlnanazoH peryjaupoBaHUsl HAINpsHKEHUs TeHepaTopaMHu M TpaHchopMaTtopamu
3JIEKTPOCTaHIMU. VCronap30BaHME T€HEPAaTOPOB Ul PETYJIMPOBAHUS HAIPSDKECHUS Y
MECTHBIX MTOTpeOuTENei.

VYerpoiicteo  IIbB.  Tpanchopmaropel U aBTOTpaHCPOpMATOpBl  C
peryinpoBaHueM HanpsibkeHus mnoj Harpyskoiut (PITH). IMpunnunuansnas cxema PITH.
Junana3zoH peryiaupoBaHusi. BeiOOp peryinpoBOYHBIX OTBETBICHHUN TPaHCHOPMATOPOB.
TpebGoBanust [1YD k ypoBHSM HamnpspkeHUs B HeHTpe nuTaHus. lleHTpanuzoBaHHOE
perynupoBanue HanpspkeHus. CpeacrBa MECTHOTO PETrYJIMPOBAHMS  HANPSDKCHUS:
JMHENHbIE PEeryJIMpOBOUYHBIE TpaHC(HOPMATOPHI, KOMIIEHCALUSI PEaKTUBHON MOIIHOCTH,
KOMIIEHCALAsI UHAYKTUBHOT'O CONPOTUBIICHUS CETH.

Meronsl omnpeneneHusl >3JIEKTpUYECKUX Harpy3ok. OmnpeneneHue TOOBOrO
NOTpeOJICHUsI JIEKTPOIHEPTUU U MAKCUMAJIbHOW 3JIEKTPUUYECKOW Harpy3Ku OOBEKTa.
KoadduimenT pazHOBpEeMEHHOCTH MaKCUMyMOB W KOA(PGUIMEHT momajgaHusi B
MAaKCHMYM Harpy3Ku 3HEPTOCHCTEMBI.

O6nact NpUMEHEHMs] Pa3IMYHbIX HanpsbKeHui. McTopuyecku crnokuBIIMECS
cucteMbl HamnpspkeHuM. OIlleHKa HanpsDKeHHWs JIMHUM  3JIeKTporiepenadd. Beibop
HOMUHAJIBHOTO HAIPSKEHUSI JIEKTPUYECKOMN CETH.

Pacuetnpie  BpemeHHbIE  ypoBHM. OOjJacTd  MPUMEHEHUS  Pa3IUYHBIX
KOH(HUTypaIuii SNEKTPUIECKUX ceTell. TeXHuIecKrue orpaHnyIeHusI.

HopmupoBaHHas SKOHOMHYECKAas IUIOTHOCTh ToOKa. CTaHIapTHBIE CEYEHUS
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npoBOMHUKOB. (OCHOBHBIE TEXHMUYECKHE OTpaHWYCHHUS TIPU BBHIOOpPE CEUYEHUU

IPOBOJHUKOB BO3AYIIHBIX U KaOENIbHBIX JIMHUMA. [lomycTUMBIE neperpy3ku kademnei.
Bbi6op MNpOBOAHMKOB MO JAOMYCTUMOMY JUIMTEIBHOMY TOKY M JOMYCTUMOM

norepe HampsbkeHus. BplOop KoiaudecTBa W MOIIMHOCTH  TpaHC(HOPMATOPOB Ha

nojactaniusx. Jlomyctumele mneperpy3ku TpaHchopmaropoB. Tpeboanuss ['OCT-
14209-97.

Buowi yueonwvix 3anamuii:
Jlexuun PerynupoBanue HanpspKeHUs B NIEKTPUUECKUX CETSIX 1 gac
[IpakTrueckoe 3aHsaTHE:! Br160op u npoBepka ceueHui IpoBOJOB 2 qaca
JIMHUM DJIEKTpOIepeaun

Tema 2.2. IIpoekTHpOBaHHE KOHCTPYKTUBHOH YaCTH BO3AYLIHBIX JIMHUH (24
JacoB)

Kinmmatnueckue paioHbl. BeTpoBele W TOJONENHBIE HArpy3kd. BimsHue
TeMnepaTrypbl. PU3NKO-MEXaHUYECKUE XapaKTEPUCTUKN MPOBOAOB. OCHOBHBIE PEKUMBI
IIPY pacyeTe MPOBOJIOB HA POYHOCT.

Boei6op omnop. PaccranoBka omop. [la6noH. ["abGapuTHBIM, BETpOBOW U BECOBOM

rponetsl. [IpuBeneHHbIN IpOoJIeT.
Harpy3ku oT coOCTBEHHOro Beca, Beca rojojena, Berpa. [lapameTpbl pacyeTHBIX
pEXUMOB. YpaBHEHHE COCTOSHUSA npoBoja. OmpeneneHue MCXOJHOIO PeKUMA.
Pemienne ypaBHeHUs COCTOsSHUsA IpoBoja. IIpoBepka yciioBUH IPOYHOCTH IIPOBOJA.
[loctpoenne MOHTaXHBIX TIpapukoB. OcoOEHHOCTM pacuera Ha MPOYHOCTb
IPO303alMTHOIO TPOCa.

Buowt yueonwvix zanamuii:

Jlexuun [IpoexTrpoBaHKUE KOHCTPYKTHBHOM 4acTH
BO3/YLLIHBIX JIMHUN 1 wac
[IpakTrueckoe 3aHsATHE: Pacuer ycTaHOBHMBLIETOCS peXXUMa 2 yaca

3HeKTqueCKOﬁ CCTHU

Tema 2.3. [loTepu 371eKTPOIHEPTrUM B dJIeKTpUUYecKkuX ceTsax (30 yaco)

BenuunHa noteps 3JIEKTPOIHEPTUU B IJIEKTPUUECKUX CETAX B MPOLIEHTaX OT €€
OTITyCKa C JJIEKTPOCTaHLM. OpUEHTUPOBOYHBIC 3HAYCHHS TMOTEPh DJIEKTPOIHEPTUU B
CETSIX PA3JIMYHBIX HaNpsHKEHUU. [lepeMeHHbIe U MOCTOSHHBIE TOTEPU AIEKTPOIHEPTUM U
MX COOTHOIIEeHHE. [ToTepn Ha KOPOHY, OT TOKOB YT€UKH YEPE3 U3O0JISILUIO, B CEPACUHUKAX
TpaHcPOpMaTOPOB.

['omoBoit rpaduk Harpy3kd 1O TPOJODKUTEIBHOCTH. [IpogomKUTEhbHOCTD
MCIIOJIh30BaHUs HanOoJIbIIel HAarpy3ku. Bpemst HanboabINX MOTEPh MOITHOCTH.

[lepcrieKTUBHBIC HAMpaBJICHUS B O0JACTH JJICKTPOIHEPIreTHUECKUX CHUCTEM U
MEeKTpUUeckux  cereil. OCHOBHBIE  HOpPMATHUBHBIE JOKYMEHTBI B  00JacTH
anektposHepretTuku. CBeneHus u3 HuTepHera. BO03MOXHOCTH MEPCOHAIBHBIX
KOMIIBIOTEPOB. AnanTaiusi OakajlaBpa B COBPEMEHHBIX PBIHOYHBIX OTHOIICHUSX B
SHEPreTUKE.



Jlekuuun [ToTepu 351EKTPOIHEPTUH B DIIEKTPUUECKUX CETAX 1 gac
[IpakTrueckoe 3aHsTHE: PerynupoBanue HanpsiKeHus B y3jaxX Harpy3Kku 2 gaca

5. IEPEYEHb YYEBHO-METOIUYECKOI'O OBECIIEYEHUS 151
CAMOCTOSITEJBHOI PABOTBI, OBYYAIOLLIUXCS o
JTUCHUILIAHE

5.1. TeMbl KOHTPOJIBLHOH Pa0OTHI
[IpoekTrpoBaHUE IEKTPOIHEPTETUUECKUX CETEH.

5.2. Tembl KypcoBoii padoThI
KypcoBast paboTa yuyeOHbIM IIJIaHOM HE IPEAyCMOTPEHA

5.3. IlepeyeHp MeTOAMYECKUX PEKOMEHAALMMI

Ne
Haumenosaunue
/o
1 MeTtoaudeckue peKOMEH MK 110 BBIMTOJHEHUIO KOHTPOJILHOM paboThI

5.4. IlepevyeHb BONIPOCOB AJIsl MOATOTOBKH K 3K3aMeHY

1. Jate onpenenenne BJI.

2. Ha3zBaTh OCHOBHBIE T€OMETPUUECKHE XapaKTepuCcTUKu BJI.

3. Ha xakue HanpskeHus BITONHSOTCS BJI?

4. 13 kakux aneMeHToB coctout BJI?

5. HazBare koHCTpyKIMH npoBoaoB BJI.

6. Ha3Batb cTanmapTHbie cedueHus mpoBoaos BJL.

7. Kakoe Ha3HaueHHE UMEET IpO303alUTHBIN Tpoc? Ha3zBaTe MaTepuan u ceyeHus
TPOCOB.

8. [losichuTh OykBeHHO-1IMPPOBOE 0003HAUCHHE MTPOBOIA.

9. Kakyro koHctpykuuto umeror CHUIT?

10. Kakas uzonsuusa npumensiercs B CUIT?

11. KakoBbsl ocHOBHBIE ITpenmMyLiecTBa U Hegoctatku CUIT?

12. Tlosicauth HazHaueHue onop BJI. Ha3zBaTh OCHOBHBIE MaTepHalibl, HCIOJb3yEMbIE
IUIsL OTIOP.

13. IlepeuncauTh JOCTOMHCTBA U HEAOCTATKU ONOP U3 PA3JIUYHBIX MaTEPHUAIIOB.
14. TTosicauTh OykBeHHO-1IM(ppOBOE 0003HaUeHHEe onopsl BJI.

15. KnaccuduunpoBaTh OnOphl 10 KOHCTPYKTUBHOMY UCTIOJTHEHUIO.

16. HazBars onopsl cnenuanbHON KOHCTPYKIIUH.

17. Yto takoe yHudukarus onop BJI?

18. [TosscHUTBH TEPMUH “TpaHCIO3ULUS IPOBOJOB’ .

19. TosicauTs OykBeHHO-1TMGPOBOE 0003HAUCHUE U30JISITOPOB.

20. Ha3BaTp OCHOBHbBIE MaTe€pHaJIbl, U3 KOTOPBIX U3rOTABIMBAKOTCS U30ISATOPHI.
21. Kakue KOHCTPYKLIHH U30ISTOPOB NpUMEHsIOTCs Ha BJI?
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22. JlaTh kIaccu(puKanuio JMHEWHOM apmaTypsl BJL.

23. Ha3BaTh OCHOBHBIE 3JIEMEHTHI CLIETTHON apMaTyphl.

24. Kakue 3aKMUMbl TPUMEHSIIOTCA U1 KPETICHUS POBOJIOB U TPOCOB?

25. Kak ocymiecTBisieTcsi coeJuHeHue nporojioB BJI?

26. Kakas 3ammuTHas apmartypa npuMmensercs na BJI?

27. VI3 KakuX 3JIEMEHTOB COCTOUT KaOeNbHast TUHUS?

28. Ha3zBaTh OCHOBHbIE KOHCTPYKIIMOHHBIE MaTEPUAIIbl, U3 KOTOPHIX H3TOTABIMBAIOTCA
Ka0enu.

29. JlaTh XapakTepuCTUKy KOHCTPYKIINH Kabens HanpsokeHueMm 6...10 kB.

30. KakoBo Ha3Ha4YeHHE TePMETHIHON 0007109KH Kabes?

31. Kakyto poib urpaet nosicHast u30Jsius kaoens?

32. KakoBa kapTHHa JIEKTPUYECKOTO OISt Kabenst HanpspkenneM 10 kB.

33. Ha3BaTh oTauuuTeIbHBIE 0OCOOCHHOCTH KOHCTPYKIIMU Ka0enel HalpshKeHHeM
20...35 xB.

8. Ha xakue HanpspKeHUs! U3roTaBIIMBAIOTCS KaOeIu ¢ U30JISIHEN U3 CIIUTOrO
oAU TUIEHA?

9. [TosicCHUTH KOHCTPYKITMIO KaOelis ¢ U30JSIUEN U3 CIIUTOTO MOJUITUIICHA.
34. Ha3BaTh 1OCTOMHCTBA Ka0esei ¢ U30JIA1Me U3 CIIUTOTO MOJIUATUIICHA?
35. Kak npokiaasiBatoTcs Kabenu ¢ U30sAIued U3 CUIMTOro MOJUITHIeHA?
36. KakoBbI MPUYUHBI CO3/JTaHUSI MACTIOHAMIOIHEHHBIX Ka0esei?

37. Kakyto KOHCTpyKIIMio nMetoT kabenn HanpspkenueM 110 kB u Beime?

38. IIpu kakux JaBICHUSAX pabOTAIOT MaCIOHAIIOJTHCHHBIC KaOemu?

39. B 1eM 3akimrouaroTcs OTINYHS KOHCTPYKIIM MacJIOHAMOMTHEHHBIX Kabenen
BBICOKOI'O ¥ HU3KOI'O JaBJICHUI?

40. OxapakTepu30BaTh OCHOBHBIE CITOCOOBI mpokiaaku KJI.

41. Kakue Mepsbl okapHOM 0€30MaCHOCTH MPUMEHSAIOTCS TIPH MPOKJIaaKe Kademnei B
rajiepesix, TOHHEJISX U 110 ACTaKaIaM.

42. Yto Takoe kabenpHas apmaTypa?

43. Kak ocy1iecTBisieTcsi coelMHeHne kabenein?

44, Kak ocymiecTBisieTcs: pa3jenka kaoemns?

45. Ha3zBaTh OCHOBHBIC TUIIBI KaOCTBLHBIX MY(]T.

46. Kak ocyriecTBisieTcsi OKOHIIEBaHUE KaOemnei?

47. B ueM 3aKi1r049atoTCs 0COOCHHOCTH TEPMOYCAKUBAEMBIX MY(DT?

48. B yem oTiInuMe KOHIIEBOK My(PTHI OT KOHIICBOM 3a/1€7IKHU?

49, TTosicHuTh OyKBEHHO-TTU(POBOE 0003HAUCHHUE KAOEISI.

6. POHA OHUEHOYHbLIX CPEACTB JJIA ITPOBEAEHUSA
MNPOMEXYTOUHOM ATTECTALIMU OBYYAIOIIUXCSI 11O
JANCIHHUIIJIMHE

@OHJT OLICHOYHBIX CPEACTB [UIsl MPOBEACHUS IPOMEKYTOUYHON AaTTECTALMH
oOydaronuxcsi 1O JAMCHMIUIMHE TIO0 pelmeHuto Kadenpsl oQopMieH OTAEIbHbIM
MPUWIOKEHUEM K pabouell mporpaMme.
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7. HEPEYEHh OCHOBHOM U E[OHOJIHI/ITEJII)HOI7I YUYEBHOU
JUTEPATYPbBI, HEOBXOJUMOM 1JI51 OCBOEHUSI JUCLHUILIUHBI

OcHoBHas JauTeparypa:

1. Bopucos b. [I. CHukeHue prucKkoB KacKaJHbIX aBapHUil B 2JIEKTPOIHEPTETUYECKUX
cucteMax [DnektpoHHbIil yueoHuk| / bopucos b. JI.. - Cubupckoe otaenenue PAH,
2011. - 303 c. - Pexxum moctyma: http://iprbookshop.ru/15818

2. Kexenenko U. B. DnexrpoMarnuTHasi COBMECTUMOCTD B SJIEKTPUUYECKUX CETIX
[DnekTpoHHBIN yueOHUK] : yueOHoe nocobue / XKexenenko U. B.. - Boiimitmas
mikona, 2012. - 197 ¢. - Pexum moctyna: http://www.iprbookshop.ru/20304.

8. IEPEYEHb PECYPCOB HH®OPMAIIMOHHO —
TEJEKOMMYHUKALIMOHHOW CETH "MHTEPHET", HEOBXOJINMBIX
JUUISI OCBOEHUSI TUCHMITJIMHBI

1. OnextpoHHas nHGopMaIoHHO-00pa3zoBarenbHas cpeaa AHO BO "C3TV"
(BUOC C3TY) [2nexTpoHHbIi pecypc]. - Pexxum goctyma: http://edu.nwotu.ru/

2. VYuebno-undopmarmonnsiii nentp AHO BO "C3TVY" [DnexTpoHHsbI# pecypc]. -
Pexxum nocryna: http://lib.nwotu.ru:8087/]irbis2/

3. DnekTpoHHO-0nbroTeunas cucrema IPRbooks [Dnexkrponnsiit pecype]. -
Pexxum noctyma: http://www.iprbookshop.ru/

4, Nudopmanmonnas cuctema "EnuHoe OKHO JOCTyIa K 00pa3oBaTeIbHbIM
pecypcam" [DekTpoHHBIN pecypc]. - Pexxum moctyma: http://window.edu.ru/

S. HNudopmanmonHast CUCTEMBI IOCTYIIA K 3JIEKTPOHHBIM KaTanoram OMOIMOTeK
chepol oopazoBanus u Hayku (MC SKBCOH)[OnexTponHsliil pecypc]. - Pexum
nocryma: http://www.vlibrary.ru/

9. METOJINYECKHE YKA3AHHUA ITO OCBOEHHMIO JMCIITUTIJIMHBI

[Tpu W3yYCHUU y4eOHOM JTUCIUTUTAHBI CTYJICHTY HEO00XO0IUMO
PYKOBOJCTBOBAThHCA CIEAYIOIIMMHI METOJANYECKUMU YKA3aHUSIMH.

9.1. Tlpu wu3yyeHMHM TEM U3 MOAYJEH TOBTOPUTH JEKIIMOHHBIA y4YeOHBIN
Marepuas, W3yYuTh PEKOMEHIOBAHHYIO JIUTEpaTypy, a TakKe Yy4eOHbI MmaTepual,
HaXOJIAIIUNCS B YKa3aHHBIX HH()OPMAITMOHHBIX pecypcax.

Ha 3aBepmatomieM »Tame HW3y4eHHs] TeM HEOOXOAMMO, BOCIOJIb30BABIIHUCH
MPEVIOKEHHBIMA  BOIPOCAMU ISl  CAMOKOHTPOJISA, PA3MEIICHHBIX B 3JIEKTPOHHOMU
nHopmarmonHoit obpazosarenbHoil cpene (DMOC), npoBepUTh Ka4eCTBO YCBOCHUS
y4eOHOro Marepuania.

B ciywyae 3aTpyaHeHHs B OTBETaxX Ha MOCTAaBJCHHBIE BOINPOCHI PEKOMEHYETCS
MOBTOPUTH YUEOHBIN MaTEpHall.

9.2. Tlocne u3ydyeHus: MOIYJISl JUCHUIUIMHBI HEOOXOMMO MPOUTH KOHTPOJIBHBIN TECT
0 JAHHOMY MOJTYJTIO C LEJIBIO OLIEHUBAHUSI 3HAHWH U MTOTyYeHUsI OILJIOB.

9.3. Tlocne u3yueHus: MOAYJEH TMPUCTYNUTHh K BBINOJHEHUIO KOHTPOIBHOMN
paboThI, pyKOBOACTBYSICh METOIMYECKUMH PEKOMEH IAlIUSIMHU
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9.4. B 3aBepIiieHIN U3y4eHUS y9eOHON JUCITUTUTHHBI B CEMECTPE CTYICHT 00s3aH
OPOUTH  TPOMEXKYTOUHYIO  aTrTecTaluio. BuJa  NpoMeXyTOUYHOW  aTTecTaluu
ompenenseTcs pabounM y4eOHBIM I1aHOM. Dopma MPOBEICHHUS MPOMEKYTOUHOU
aTTeCTallMM — KOMITBIOTEPHOE TECTUPOBAHUE C MCIOJIb30BAHUEM aBTOMATH3UPOBAHHOU
CUCTEMBI TECTUPOBAHMS 3HaHUH cTyneHTOB B DMOC.

9.5. K mpomMexyTOUyHOW aTTeCTallMu JOIYCKAIOTCS CTYJCHTHI, BBITTOJHHUBIINE
TpeboBaHMs pabouero yueOHOro IiaHa U HaOpaBIIMe JOCTATOYHOE KOJIMYECTBO 0alIoB
3a yueOHYy10 pabOTy B COOTBETCTBUHU C OAJUTbHO-PEUTUHTOBOM CUCTEMOM.

10. MEPEYEHh HH®OPMAIIMOHHBIX TEXHOJIOT U,
UCHOJb3YEMBIX IPU OCYIIECTBJEHUU OBPA3OBATEJILHOIO
MPOLIECCA MO JUCHUTUIMHE

[Ipm  ocymiecTBieHWH  0O0pa30BaTEIBLHOrO  Tpollecca IO  JUCIUIUIMHE

UCIIOJIB3YIOTCS CIeAYIONINe HHPOPMAIMOHHBIE TEXHOJIOTHH:
1. Internet — rexuosoruu:

WWW (anrn. World Wide Web — Becemupnast [laytuna) — TexHosorust paboThl B
CETH C TUIIEPTEKCTAMU;

FTP (anrn. File Transfer Protocol — nmpotokon nepenaun (aitioB) — TeXHOIOTHS
nepeayuu Mo ceT (ailyioB Mpou3BOIHLHOTO popMara;

IRC (anrn. Internet Relay Chat — moowepennslii pa3roBop B CETH, 4YaT) —
TEXHOJIOTHSl BEJCHHS TIEPETOBOPOB B pEANTbHOM MaciiTtabe BpeMEHH, Jaromias
BO3MOYKHOCTh Pa3roBapuBaTh C APYTUMH JIFOABMH 110 CETH B PEKUME TPSIMOTO THAJIOTa;

ICQ (anrn. I seek you — s umy te0s, MOXKHO 3amMcaTh TPEMsl yKa3aHHBIMU
OyKBaMH) — TEXHOJIOTHSI BEJACHUS TIEPETOBOPOB OJMH HA OJWH B CHHXPOHHOM PEKHME.

2. lucranimonnoe o0ydenue ¢ ucnoinzoBanuem DMOC na mnardopme Moodle.

3. TexHonorus MyJIbTUMEANA B PEKUME JUANIOTa.

4.  TexHomoruss  HEKOHTAKTHOTO  HH(POPMAIMOHHOTO  B3aUMOJCHCTBUS
(BUpTyaJbHBbIC KAOMHETHI, JTA0OPATOPHH).

5. TunmeprekcToBas TEXHOJOTHS (DPJIEKTPOHHBIE YYEOHUKH, CIPABOYHUKU,
CJIOBApH, YHITUKJIONEIUN) U T.1I.
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11. OIMCAHHUE MATEPUAJBHO-TEXHUYECKOM BA3bI,
HEOBXOAUMOMU AJI51 OCYHECTBJIEHUA OBPA3OBATEJIBHOI'O
ITPOIECCA 11O YYEBHOU JUCHUIIJIMHE

1. MynpTUMeANITHBIE Ay TUTOPUH.
2. bubnuoTexa.

3. CnpaBouHo-npaBoBast cuctema KoncynpranT [lnroc.

4. DnexTpoHHas UHPOPMALIMOHHO-00pa3oBaTeIbHAas Cpe/la YHUBEPCUTETA.

5. JlokanpHast ceThb C BBIXOJ0M B I/IHTepHeT

12. BAJUIBHO-PEUTHHI' OBASI CHCTEMA OIIEHKHA 3HAHUI

cDOpMHpOBaHI/IG OOCHKH TCKYHICI'O KOHTPOJIA YCIICBACMOCTH U HpOMe)KYTOIIHOﬁ
arreCTalunu IO HMTOraM OCBOCHHA AUCHUILIMHBI OCYIICCTBIIACTCA C HCIIOJIB30BAHUCM

OaJITbHO-PEUTUHIOBOM OLIEHKH PAa0OThI CTYIECHTA.

By yueOHOM paOOThI, 32 KOTOPYIO CTABSITCS OaJLIbI OaJlbI
VYyacTue B online 3aHATHSIX, IPOCTYIIMBAHUE BUIEO JEKIUN 0-5
Tect mo moaysto 1 0-17
Tect o moayiro 2 0-18
KonTposabHasi pabora 0-30
HToro 3a yuedbHy1o padorty 0-70
IIpomexyTouyHast aTTecCTALMS 0-30
Bcero 0-100
BOHYCBbI (6amb1, koTopsie MOTYT ObITH J0OaBIieHbI 10 100) Banabl
- 32 AKTUBHOCTH 0-10
- 32 yJaCTHE B OJINMITHAJIC 0-50
- 3a yuyactue B HUPC 0-50
- 3a opopMIIeHHE 3as8BOK Ha MOJIe3HbIe MeTO kI (pall. npeyoxenus) | 0-50
BbanabHas nikaJia oneHkKu
Onenka (3K3aMeH) baniabl
OTIINYHO 86 — 100
XOPOIIIO 69 — 85
YIOBJICTBOPUTEITHHO 51 — 68
HEYJOBJIETBOPUTEIHHO MeHee 51
OuneHka o KOHTPOJILHOM padoTe
Ouenka KonnuectBo 6aiioB
OTJINYHO 27-30
XOpOIIIO 23-26
YAOBJIETBOPUTEIHHO 18-22
HEYJIOBJIETBOPUTEIHHO Mmenee 18
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IIpuaoxenune

K paboueil nporpamMme ANCHUTUTUHEL
«ONEKTPOIHEPTETUIECKUE CUCTEMBI U CETHY
JUISl HalIpaBJICHHS TIOATOTOBKHU

13.03.02 «3OaeKTposHEepreTuka 1 MEeKTPOTEXHUKAY

®OH/J

OHOEHOYHBIX CPEACTB

1. Ilepeuensb popMupPyeMBbIX KOMIETEHIUIT

Ilpogpeccuonanvuoie (1K)
Kon
Haumenoeanue u (unu) onucanue KOMnemeHyuu
KOMIETEeHI[UH
-1 CIOCOOHOCTBIO Y4acTBOBAaTh B IUIHUPOBAHMH, TIOIOTOBKE U BLIIOIHEHHH
TUTIOBBIX 3KCTICPUMEHTAILHBIX UCCIICIOBAHMM 10 33IaHHON METOMKE
IK-4 CriocoOHOCTBIO POBOIUTH OOOCHOBAHKE TIPOEKTHBIX PEIICHUI
['OTOBHOCTBIO K Y4YacTHIO B HCIBITAHUAX BBOJUMOIO B JKCILIyaTaI[UIO
MK-12 3JEKTPOIHEPIETUUECKOT0 U
AJIEKTPOTEXHUYECKOT0 000PYI0BAHMS
2. MacnopT (poHIAa OIIEHOYHBIX CPEICTB
Kon HaumenoBanue
Ne KouTposmnpyemsbie moayin KOHTPOJIMPYEMOiIl | OLIECHOYHOI0 CpeCTBa
n/n (TeMbl) IUCHUNJIHHBI KOMMETEeHI[UH
(WM ee 4acTm)
Mogayas 1. I1K-1,4,12 Kontponbnsiii TecT 1
1 OO1ue cBefieHHs 0 CUCTeMax
nepeiayul U pacrpeaesieHus
AIIEKTPOIHEPTUU
Moayas 2 I1K-1,4,12 Kontponbublii TECT 2
2 PerynupoBanue HanpskeHHUs B
ANEKTPUUECKUX CETAX
Mopayas 1-2 I1K-1,4,12 KounTponbnas pabora*
3 N TOroBbeIii KOHTPOJIBHBIN

TECT
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3. [loka3aTe/iu M KPUTEPUH OLlEHHBAHUS KOMIIeTEHIIHIi 10 dTanaM (popMupoBaHusl,
ONMHCAHUE IIKAJ OLeHUBAHUS

Srams IToka3zarenu K
JOCTHIKCHUS PUTEpHH OLIEHUBAHUS PE3yIbTaTOB O0yUEHUS

OCBOEGHHUS
3aJJaHHOTO YPOBHS

KOMIIETEHIIH

u OCBOCHUA . 1 2 3 4 5
KOMIIETeHIIMH
3HaTh 3HaeT NpUHLMITEL | 3HaeT 3Haer 3Haet
[1K-1,4,12 KOHCTPYKTUBHOT | KOHCTPYKTUBHOE KOHCTPYKTUBHOE | KOHCTPYKTHBHOE
KOHCTPYKTHUBHOE 0 BBITIOJTHEHHE BBITIOJIHEHHE BBITIOJTHEHHE BEITIOJTHEHHE
BBITIOJTHCHHE ANEKTPUYECKUX | DIICKTPHYIECKIX AIEKTPUUIECKIX ANEKTPHYECKIX
3IEKTPUUECKUX CeTeH, METONBI U | CeTel, METOIBI K CETEH, METONBI M | CETeH, METOIBI K
ceTel, MeETOmbl W cpezncTBa CpezcTBa cpencrea cpencTaa
cpencraa PETYIMPOBaHMS | PETyJIHMPOBAHMA MX | PETyIHUPOBAHUS peryIupoBaHUSA
pETYIUpPOBAHAS WX UX PEXKVMOB,; PEeXKUMOB; UX PEKUMOB; UX PEKUMOB;
PEXKHUMOB; TIPHHITAITBI TIPHHIHTIBI TIPUHITHIIBI MIPUHITUITBI
MPUHIUIEI TIepeladyn nepeiadu 1 nepesavu 1 nepefayu u nepenayu u
u pacrnpeeneHus pacripesieieHust | pacrpeeneHus pacnpeneneHus pacnpeneneHus

Tepmbiii 3JeKTPOIHEPTUHY; MEKTPOIHEPTUY; | AIIEKTPOSHEPIUY; JNIEKTPO’HEPTUH; | 3JIEKTPOIHEPIUH;

ran METOBI pacueta | He METO/IbI pacyeTa | METO[bI pacyeTa METOBI pacueTa | METOJbI pacyera
PEKAMOB paboTHI | 3HAET | PEKIMOB PpeXUMOB pabOTBl | pEKUMOB pabOTHI | PEKIMOB
3IEKTPOIHEPTETUIEC paboThI ANIEKTPOIHEPTETHY | JEKTPOIHEPTeTH | pabOTHI
KHAX CHCTEM W CEeTei; SIIEKTPOIHEPTETH | ECKUX CUCTEM U YECKUX CHCTEM U | DIEKTPOIHEPTeTH
METOIBI YECKHX CHCTEM M | CeTell, HO He 3HaeT | CeTeil; METOAbI YECKHUX CHCTEM U
peryaupoBaHus CeTeit; MeTOIBI METOJIBI peryIupoBaHUs ceTell; MeTOBI
HaIpsHKEHUS, PETYIMPOBaHKS | PEryIHpOBAHUA HaNpsDKCHUS, HO | peTyIUPOBAHUS
KOMIIEHCAIUH HaNpsDKEHYS, HaIpPsDKCHIS, HE 3HaeT HanpsKeHus,
apamMeTpoB u KOMIICHCAITIH KOMIICHCAITIN KOMIICHCAIUH KOMIICHCAINH
PEaKTUBHOI MapaMeTpoB U HapaMeTpoB U apaMeTpoB U apaMeTpoB U
MOUIHOCTH B PEaKTUBHOM PEaKTUBHON PEaKTUBHOI PEaKTUBHOI
3IEKTPUUYECKUX MOIITHOCTH B MOII[HOCTH B MOIITHOCTH B MOIITHOCTH B
CeTsIX MEKTPUUECKUX. | DIEKTPHIECKUX EKTPUIECKUX INEKTPUIECKHIX

CeTAX CeTsIX

YmMmern Ommbaercst B VYmeer onpenensate | YMeeT onpenenaTh | YMEET ONpeaessTh
K-1,4,12 OTIpeICTICHAN TapaMeTpPhl CXEMBI | TApPaMeTPBI CXEMBI | TapaMeTphl CXEMBI
OTIpeNIeNATh TTapaMeTpOB 3aMeICHUS 3aMeTIICHUS 3aMeTICHUS
mapaMeTpbl CXEMBI CXEMBI OCHOBHBIX OCHOBHBIX OCHOBHBIX
3aMeIIeHUs 3aMeTICHUS AIIEMEHTOB ANIEMEHTOB ANIEMEHTOB
OCHOBHBIX OCHOBHBIX SNIEKTPOIHEPTETHY | SJIEKTPOIHEPIeTHY | 3MEKTPOIHEpreTHy
3JIEMEHTOB 3JIEMEHTOB €CKHX CHCTEM U €CKHUX CHUCTEM U €CKHUX CHUCTEM U
3JIEKTPOIHEPIreTHIEC BIIEKTPO3HEPTETH | CETEel; cereif; cereif;
KHX CHCTEM U ceTeif; YeCKUX CUCTEM U | PacCUUTHIBATH PacCUUTHIBaTh pacCUNTHIBAaTh
paccYnTHIBaTh ceteil, B YCTaHOBUBILIMECS YCTAHOBHBILIMECS YCTAaHOBHBILIMIECS
YCTaHOBHBIITHECS pacyerax PEeXUMBI PEXKUMBI PEKUMBI

Bropoii PEXKUMBI He YCTAQHOBHBILIETOC | AJIEKTPOIHEPTETHY | AJICKTPOIHEPIeTHY | 3JIEKTPOSHEPreTHd

yram OMEKTPOdHEpreTHIec ymeer ST peKIMa ECKIIX CHCTEM H ECKIX CHCTEM U ECKIX CHCTEM U
KHAX CHCTEM U CeTeil; JNIEKTPOIHEPTETH | CceTelf; ceTeif; ceTeif;
MPOEKTHPOBATh YECKUX CUCTEM U | TIPOEKTUPOBATh MPOEKTUPOBATH MPOEKTUPOBATH
3NEKTPUUECKYIO ceteil; B INEKTPUYECKYIO MEKTPUUECKYIO IMEKTPUUECKYIO
CETb; BBINOJHATh MPOEKTUPOBAHUN | CETh HO HE yMEET CETh; BHIMIOJHATD CETh; BBITIOJHATD
pacueTsl SNIEKTPUYECKUX | BBITIONHATH pacdeTsl pacyeTsl
YCTaHOBHBIIHXCS ceteif; pacyeTsl YCTAHOBHBILIFIXCSI YCTAaHOBHBILIIIXCSI
PEKHUMOB YCTAQHOBMBIIMXCS | PEXUMOB PEeXUMOB
IIEKTPUIECKUX PEXIMOB NEKTPUUECKUX AMEKTPUYECKIX
CeTeil; OICHUBATh AIEKTPHYECKUX ceTeld, HO CeTel; OIICHUBATh
MOTEPH MOIIHOCTHU H CeTelf; olleHMBaTh | ommobaercs B MIOTEPH MOIITHOCTH
3IEeKTPOIHEPTUU B MOTEpH MOIIHOCTH | OLIEHKE MOTEPh 1 DIEKTPO3HEPT U

3J'I€KTpPI‘I€CKOI>i CCTHU

U1 3JICKTPOIHCPI'vn

MOIITHOCTHU U

B JJIEKTPUUECKON
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B 3J'[€KIpPI‘I€CKOI71 JICKTPOSHEPIvn B CCTHU
ceTu BNIEKTPUIECKOM
CCTHN
Baagernp Bnaneer Brnaneer Bmaneer Bnageer
T1K-1,4,12 TIOHSITHEM O HaBBIKAMHA HaBBIKAMU METOINKOM
METOAMKOM pacuera METOUKE METOIUKON METOIUKOM pacuera
YCTaHOBUBHIUXCA pacycra pacuecra pacycra YCTaHOBUBIIUXCA
PEXKUMOB YCTaHOBUBIINXC YCTaHOBUBIIUXCSA YCTaHOBUBIINXCA PEKUMOB
QJICKTPOOHEPICTUYCCKU s pEKUMOB PEKUMOB PEKUMOB SJICKTPOSHEPIreTUY
ToeTuit X CHCTEM U CeTeil U He JICKTPOSHEPICTU | DJIICKTPOSHEPIE€THY JICKTPOSHEPICTUY C€CKHX CUCTEM U
3]1;'1_[ TMOTEPHb MOITHOCTU BJIaac YCCKHUX CUCTEM U CCKHUX CUCTCM U CCKHX CUCTCM U ceTeii TMOTEPH
AJIEKTPOJHEPI VU B er cereil M oTephb ceTeid, Ho cereil ¥ oTephb MOILIHOCTH
3J'IeKI'pH‘IeCKOI71 CCTHU. MOIIHOCTH ormodaeTcs Ipu MOIIHOCTHU JICKTPOSHEPIvn B
JJIEKTPORHEPTUM | pacyeTe MoTeph JNIEKTPOSHEPIUU B | DNEKTPUUECKOM
B BHCKIpI/I‘IeCKOﬁ MOIITHOCTHU 3J'I€KIpPI‘IeCKOI7[ CCTH.
CCTH OJICKTPOOHEPIu B CCTHU
JNEKTPUYECKOI
CCTHU
4. lIkaJpl OEeHNBAHUS
(6anIbHO-PEUTHHTOBAs CUCTEMA)
Bun yuebHol paboThl, 32 KOTOPYIO CTaBATCS OAJLIBI OasIbl
VYyacTue B online 3aHATHIX, TPOCITYIIMBAHUE BHJICO JCKIIHNA 0-5
Tect no mogymto 1 0-17
Tect no mogymto 2 0-18
Kontpoabsnasi padora * 0-30
Hroro 3a yuedHny1o padory 0-70
IIpomMeskyTOUHasI aTTeCTALUSA 0-30
Bcero 0-100
bana

bHasl IKAJAa OICHKH

Ounenka (3K3amMeH) banbt
OTIIUYHO 86 — 100
XOpOIIO 69 — 85
YIOBJICTBOPUTEIIHLHO 51 - 68
HEYI0BJIETBOPUTEIBHO MeHee 51

5. TumnoBble KOHTPOJIbHBIE 32JaHUS WJIH HHbIE MaTePUAJIbl, HEOOX0AUMbIE /LISl OLleHKH
3HAHUI, YMEHHUH, HABBIKOB M (MJIH) ONBITA AeATEJIbHOCTH, XapAKTePHU3YIOIIMX ITANbI
(opMupoBaHUS KOMIIETCHIIUI TPH U3YYeHUHN y4eOHOH TUCHHUILVINHBI B IIpoLecce
OCBOCHHS 00pa30BaTEJILHOM IPOrPaMMBbI
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5.1.TunoBoii BApHAHT 3aJaHUsI HA KOHTPOJIbHYIO padoTy

3anagyal [l mpoMBILUIEHHOTO IPEAIPUATHS ONPEAEINTh ceueHre nuTatomux Junuii 110 kB.
Hcxonubie naHHbIC
YcranoBiieHHast SHEProcHa0XaroMIei opranu3anreil MaKCHMaJIbHO JOITYCTUMAs pEaKTHBHAS Harpy3Ka
Ha rpaHule pa3zesa ceTei MpeupusaTHs U SHEProcHa0karolleld opraHu3ayeil B 4acbl MakCUMyMa
sHeprocucteMbl Qmax.qom. 14500 kB'A
Koa¢ppunuentst ncnonszosanus no K, =0,5

tg¢ - ko3 unment peakruBHoi MorHOCTH 0,8

P, ., — HOMUHAIBHAS aKTHBHAs Harpyska — 27000

APy =25kB'A
AP, = 120kB'A
J» — SKOHOMHYECKasl IJIOTHOCTh TOKA (U1 HEM30JIMPOBAHHBIX CTAJICATFOMUHHUEBBIX IPOBOJIOB, IIPH

T, =37704/rox WCIOIB30BAHUS MAKCUMyMa Harpy3KH |, =1,1A/mMM°.

12. Be1uepTuTh:

a) CUTYALIMOHHBIN IU1aH MPEATPUSITUSI C HAHECEHHEM Ha HEro KapTorpaMMbl Harpy30K, MECT
pacrionoxenust I'TITT, TIT u PI1, Tpacc BO3MymIHBIX 1 KaOEIBHBIX JIMHUIA;

0) IPUHIUIHATIBHYIO CXEMY JIEKTPOCHA0KEHUS TPEATIPHSTHS.

5.2. TunoBo TeCT MPOMEKYTOUHOM aTTECTAIIUH

1. IIpyeMHHMK 3JI€EKTPUYECKON SJHEPTUH €CTh

1. Amnmapar, arperar W JAp., NpPEAHA3HAYCHHBINM JJIs TPeoOpa3oBaHUsl TEIUIOBOM JHEPrUu B
NEKTPUYECKYIO SHEPTUIO.

2. Anmapar, arperatr W Ap., IpeJHa3HAYEHHbIA JUId NpeoOpa3oBaHUS IIEKTPUUYECKOM SHEPrUM B
IOpyroi BUJ SHEPTUU.

3. Anmapat, arperar u Jp., IpeJHa3HAYeHHbIH Uil MPeoOpa3oBaHMUsI MEXAHUYECKOM HSHEpPruu B
JIIEKTPUYECKYIO DHEPTHUIO.

4. Anmapar, arperar u Jp., IpeiHa3Hau€HHbIN /U1 BEIpAOOTKH 3JIEKTPOIHEPTUU

2. KonuuecTBo ypoBHEH CHCTEMBI DJIEKTPOCHAOKESHUS
1, 2.3; 3.4, 4.6.
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3. JlomycTUMBIH TIEPEPHIB AIEKTPOCHAOKEHHUS FJICKTPOIIPUEMHHUKOB 2 KaTETOPUHU
1. Ha Bpemst BBOa pe3epBHOTO MUTAHUS ONIEPATUBHBIM [IEPCOHAIIOM.

2. Ha Bpems aBTOMaTH4€CKOr0 BBOJ]a PE3€PBHOTO MUTAHUS.

3. Ha Bpemst peMOHTa OBPEKICHUS.

4. Ha Bpemst 3aMeHbI TOBPEXKIEHHOTO 000y 10BaHUS.

4. Yuciio yacoB MCIIOJIb30BaHUSI MAKCHUMYyMa Harpy3kH 3TO BpeMs, 3a KOTOpOe NOoTpeOuTes padboTast
1. Co cpenneit Harpy3Koi, NOJYYUT CTOJIBKO YK€ 3JIEKTPOIHEPTUH, UTO U IO JEHCTBUTEILHOMY
rpaduxy.

2. Co cpenHeKBapaTUYHON HATPY3KOH, MOIYYUT CTOJBKO YK€ 3JCKTPOIHEPTHH, YTO U IO
NEeUCTBUTENLHOMY I'paduKy.

3. C MUHUMAaJIbHON HArpy3Ko, MOJIyYUT CTOJIBKO K€ AIEKTPOIHEPIUH, YTO U M0 ACHUCTBUTEILHOMY
rpaduky.

4. C MakcUMaJIbHOM HAarpy3KoM, MOJYYUT CTOJIBKO XK€ 3JIEKTPOIHEPTUH, UTO U IO JEHCTBUTEILHOMY

rpaduky.

5. OCHOBOI1 OTIpeIeICHUs] PACUETHBIX HAIPY30K TOPOIOB M IMOCEIKOB SIBIISETCS
1. OneparopHblil METOA.

2. Meron yIenbHBIX Harpy30K.

3. Meton ko3ddurrenta crpoca.

4. MeTo/1 IOTEHIIHAJIOB.

6. ®opmyna 175 OLIEHKH HOMUHAJIBHOTO HampshKeHUs TuHuH, L, km; P, MBT
1.U o= 434JL+P

2_UH0M =4,34JL+16P
3_UH0M =16yL+434P
4_UH0M =164,34L+P

. DKOHOMHUYECKasl INIOTHOCTh TOKA COOTBETCTBYET

. MUHMMYMY NOTEPH HAIIPSHKEHUS B JIMHUH.

. MUHMMYMY OTEpb MOIIHOCTH B JINHUHU.

. MUHMMYMY OTEPH SHEPTUU B JINHUU.

. MuHMMYMYy 3aTpaT Ha COOPYKEHUE U IKCIUTyaTalllIo JTUHUH.

AW —Q

. Munumanensie ceuenust mpoBo1oB BJI 110 kB mo ycnoBusim orpanudenust notrepb Ha KOPOHY:
.50 MM,

.70 M2

120 mv’.

. 240 MM,

. 400 Mv’.

DN B~ W — o

. HanGonee yacto nmeroT Mecto
. Tpexdazunie K3

. AByxdaznbie K3 Ha 3emiro

. AByxda3nbie K3

. Omnodaznsie K3

. O6psIB (a3sl

DNk W — O
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10-. Y napHsIii TOK €CTh

1. MunuMansHoOe 3HadyeHnne Toka K3.

2. Cpennee 3HaueHue Toka K3.

3. JeiicTBytoiiee 3HaueHue Toka K3.

4. MakcuManbHOe 3HaueHne Toka K3.
5. YcranoBuBIIeecs 3HaueHne Toka K3.

11. TerutoBO¥ UMITYJIBC TOKA PACCYUTHIBACTCS 1O (hopmyiie
1. Be= lyo [te + Ta].

2. B = I [te + Ta].

3. B = lno [te + To]%.

4. Be= lyo? [te + Ta]%

5. B = luo/ [te + Tal.

12. BeiOopa 37eKTpUYECKUX aIapaToB OCYILECTBIIAETCS 110
1. HoMUHaNBbHBIM HAaIIPSHKEHUIO U TOKY.

2. Tepmuueckoii croiikocTy K Toky K3.

3. Otxinroyaroas CrioCOOHOCTb.

4. luHaM14ecKON CTOMKOCTH K TOKY K3.

5. Otxintouaroeit CrioCOOHOCTH.

13. PazpenuHuUTENIN IPpEAHA3HAYEHBI JITIS

1. Ilepexntouenuit 6e3 HArPY3KH U CO3JaHUS BUAMMOIO Pa3pbiBa JIEKTPUUECKOHN IICTH.

2. BxiroueHus 1 OTKIIIOUEHUS DJIEKTPUUECKOH IIeMH B TIOOBIX €€ PeKUMax OT XOJIOCTOro X0/1a 10
KOPOTKOTO 3aMbIKaHUSI.

3. OtkmtoyeHust pabovYrx TOKOB.

4. OTKJII0YEHUS LETH TTPHU MPEBBIIIEHUH TOKOM OINPEIEICHHOTO 3HAYCHUSI.

14. Tloka3zaTenu KayecTBa 3JIEKTPOIHEPTUH HOPMHUPYET
1.TOCT 13109-97

2.11VD

3.101TD

4. Tlutarouias 3HEprocucTemMa

15 HOpMaJ'IBHO AOIIYCTUMOC U ITPEACIIBHO JOMYCTUMOC 3HAYCHHUA OTKIIOHCHHA HAIIPAKCHHUA HaA
3aKUMax JJIEKTPOIPUEMHUKOB

1. Uy wopw = 10 %; 38Uy mpex = £5 %.

2. 8Uy uopw = £2,5 %;  8Uy npox = £5 %.

3. 58Uy nopw = £0,2 %;  8Uy npen = £0,4 %.

4. 38Uy yopu = %5 %;  8Uy npex =210 %.

16. YUepenoanue (a3 B cucTeMax MpsMoi U 00paTHOM MOCIIEeI0BATEIIEHOCTH
1. ABC u ACB.
2. ABC u ABC.
3. ABC u BCA.
4. ABC u CAB.
5. ABC u AAB.
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17. BelpaskeHue 1j1s1 peaKTUBHOM MOIITHOCTH B TpeX(a3HOU CeTH

1. Q = V31U cos¢.
2. Q =3IU tgo.
3. Q = 3IU sine.
4. Q = 1U cose.

5. Q = V31U sing.
18. BeipakeHue JU1si peaKTUBHOM MOIIIHOCTH B Tpex(a3zHou ceTn
1. Q = V3IU cose.
2. Q =3IU tge.
3. Q =3lUsing.
4. Q = 1U cose.

5. Q = V31U sing.

19. Ilorepu HampsKEHUS B IIepeaaye

u R X o.
i P+jQ

1.AU:PR+(lQJ+QK)X.

2.AU =7PR+(3_QK)X.

FURLECILS:S

4.AU =7PR_(?J_QK)X.

5.AU :w_

6. MeToauyeckue MaTepuaJibl, ONpeaejsionue Npoueaypbl OlleHMBAHUSA 3HAHUMH, YMeHUH,
HABBIKOB M (MJIM) ONBITA AeSTEIbHOCTH, XaPAKTEPU3YIOIIUX 3Tanbl GopMUpPOBaHUS
KOMIIeTeH I

6.1.1ITOroBbIi1 KOHTPOJIbHBII TECT JOCTYHNEH CTYIEHTY TOJIbKO BO BpeMs TECTUPOBAHUSA,
COIJIACHO PacCIHUCaHMsl 3aHATHI MU B YCTAHOBJIEHHOE JIEKAHATOM BpEMSI.

6.2.CtyneHT nHGOPMHUPYETCS O pe3ybTaTaxX TeKyIIeH yCIIeBa€MOCTH.

6.3.CTyleHT mnoiydaeT HH(QOpPMALUI0 O TEKylled yCHeBaeMOCTH, HAUMCIEHUM OOHYCHBIX
OaJIJIOB M JIOIYCKE K MPOIEAYpPE UTOTOBOTO TECTUPOBaHUS OT npenoaasatesns wind B DUOC.

6.4.ITponzBoanTcs MACHTU(UKALIUSA TUYHOCTU CTY/IEHTA.

6.5.CtyneHTaM, JOMYIIEHHBIM K HPOMEXYTOUHOM aTTecTaly, OTKPBIBAETCS HWTOTOBBIN
KOHTPOJIbHBIN TECT.

6.6.TecT 3aKpbIBaeTCsl CTYJEHTOM JIMYHO IO 3aBEPIIEHUU TECTUPOBAHUS WM aBTOMATUYECKU
110 UCTEYEHUH BPEMEHU TECTUPOBAHUS.
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