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1. INTAHUPYEMBIE PE3YJIBTATBI OBYUEHUS 11O JUCIIUMIIJIMHE

Kareropus HanmenoBanue noxaszaresst
(rpynma) Koz n HanmenoBanue Koz 1 HaumenoBanue OLIEHUBAHUS pe3ybTaTa
KOMITCTEH KOMITCTEHIINT MHAHKATOPA AOCTIDKCHIA 00y4eHHs 110 TUCLUITTHHE
- KOMIIETEHIINN
i
[podecen | IK-1. Crocoben | IIK-1.10.  VYuyactByeT B | 3HaHMsl MOCTPOCHHS M BBIOOpa
OHaJIbHAsl | y4acTBOBAaTh B | IOCTPOCHUH M BBIOOpPE CXEM | CXeM pacnpenenuTeNbHbIX
NPOEKTHAs | MPOEKTHPOBAHUHM CHCTEM | PacIpeelTUTeNIbHBIX YCTPOWCTB  AJIEKTPOYCTaHOBOK,
AIIEKTPOCHAOKEHHS YCTPOKCTB METOJOB pacueTa M BBIOOpa
OOBEKTOB. ANIEKTPOYCTAHOBOK, OCHOBHOTO, KOMMYTaIlMOHHOTO,
UCTIONB3YeT METOABI pacyera | 3alluTHOTO
u BbIOOpa OCHOBHOTO, | 3JIEKTpPOOOOPYIOBaHUS u
KOMMYTaLlMOHHOTO, TOKOBEAYIINX YaCTeH.
3aIIUTHOTO Ymenust BBIONPATH u
AIEKTPOOOOPYAOBAHUS " | 000CHOBEIBAThH CXEMBI
TOKOBEAYIIMX YacTeld TMpH | pacIpeAeTUTENbHBIX YCTPOWCTB
MIPOEKTUPOBAHUN CXeM | 3JIeKTPOYCTAaHOBOK,  BBIOMpATh
TJIABHBIX ANIEKTPUYECKUX | OCHOBHOE,  KOMMYTAI[IOHHOE,
COCAMHEHHUH DIEKTPUYECKUX | 3aIIUTHOE
CTAaHUMH U MOJACTaHIUH. AIIEKTPOOOOPYAOBaHHE 5
TOKOBEIYIINE YaCTH.
HaBpikm pacyera OCHOBHBIX
AIEKTPUIECKUX napameTpoB
CXeM  DJCKTPOYCTaHOBOK  H
napaMeTpoB OCHOBHOTO,
KOMMYTAllMOHHOTO, 3alllUTHOTO
AEKTPOOOOPYAOBAHUS u
TOKOBEJIYIIHUX YACTEH.
[podecen | IK-2. Crocoben | ITK-2.4. TIpoektupyet cxembl | 3HaAHHS METOIUK
OHaJbHASl | MPOEKTUPOBATH OTACIBHBIC | JEKTPHUUECKUX CTAaHIMH W | MPOEKTHPOBAHUS u
MPOEKTHAsI | JJIEMEHTHI CHCTEM | MOJCTAHIMH M PACCUUTHIBACT | MPEACTABICHUS cXeM
ANEKTPOCHAOKEHUS U | mapaMeTpsl MX PEXKHUMOB C | JNEKTPHYECKUX  CTaHIMH |
paccuMThIBaTh IMapaMeTphl | MPUMEHEHUEM HHXEHEPHBIX | MOJICTAHIHH.
PEKMMOB  DJIEKTPUYECKHX | PACUETHBIX KOMIUIEKCOB, | YMeHHUSl BBINOJIHATE PacueThl
CETeH M JIEKTPOYCTAaHOBOK | CUCTEM HapaMeTpoB PEKHUMOB PAOOTHI
c MPUMEHEHUEM | aBTOMATHU3UPOBAHHOTO JNIEKTPUYECKAX  CTAaHIMH U
COBPEMEHHOTO MIPOEKTHPOBAHUSI U | MOJICTAaHIIMH ¢ TMpUMEHEHUEM
MPOrPaMMHOT'0 rpadu9IecKux peaakTopoB. COBPEMEHHOTO  TPOrPaMMHOTO
obecrieyeHus!. obecrieueHusl.
HaBbIkM TIpOCKTHPOBAHUS CXEM
JNMEKTPUYECKUX  CTaHIMH |
HOCTaHIHN " pacyera
napamMeTpoB HUX PEKHMOB C
NPUMEHEHHEM  COBPEMEHHOTO

MIpOrpaMMHOI O obecreyeHusI.




[Ipodecen | IIK-3. Crocoben | ITK-3.6. AHanusupyer | 3HaAHHUSI METOAOB M METOAMK
OHAlIbHAS | aHAJIHM3HPOBATH  PEKUMBI | BOSMOXHBIE PEXKHUMBI PaOOTHI | pacueTa peKUMOB pabOTHI CXEM

TEXHOJIOTH | paboTsI CHUCTEM | DIIEKTPOYCTaHOBOK U | DIIEKTPOYCTaHOBOK, CXeM
yeckas AIIEKTPOCHAOKEHHS BEIOMpaeT HaunOoJiee | pacIpeAeIuTENIbHBIX YCTPOICTB,
00BEKTOB. 1execooopasHbie CXEMBI | a TaKK€ OCHOBHBIX ITapamMeTpOB
pactpenenuTeNbHBIX PEXIMOB u

YCTPOHCTB  BIIEKTPUYECKUX | AIIEKTPOOOOPYAOBAHHS.
CTaHLIMM W  TOACTaHLHMM, | YMEHUSI COCTAaBJIEHUA CXEM
o0ecrneYnBaomnx 3aMeIIeHHS TUTS pacuera
OecriepeOoiiHy 0 paboTy | peKUMOB paboThI
CHCTEM 3JIEKTPOCHA0KEHHS. ANEKTPOYCTAHOBOK; BBITIOJTHCHUS
pacdeToB OCHOBHBIX ITapaMeTpPOB
PEXIMOB u
ANEKTPOOOOPYIOBAHUS;
aHAIM3UPOBATH pe3yIbTaThI
pacdera pexuMOB pabOTHI CXeM
AIIEKTPOYCTaHOBOK u
AIIEKTPOOOOPYAOBAHHS.
HaBpiku pacuera U aHanusza
PEXUMOB paboThI CXeM
AIIEKTPOYCTAHOBOK, ~OCHOBHOTO
ANEKTPOOOOPYIOBaHHUS 1 BEIOOpa
CcXeM pacTipeaenTuTeNbHBIX
YCTPOMCTB.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE
OBPA30BATEJIbHOM ITPOI'PAMMBI

1. Komnerennusi IIK-1. CnocobGeH yuyacTBOBaTb B MPOEKTUPOBAHUU CHUCTEM
AIEKTPOCHAOXKEHUSI OOBEKTOB.

I[aHHaH KOMIICTCHIIUA Q)opMpreTc;I CICAYIOMMMHU JUCHUIITIMHAMM.

Cranus HanMenoBaHMs TUCITUTUTMHBI
1. WHxeHepHas HKOI0rus
2. MaremaTHueckue 3aJauu JIEKTPOIHEPTeTHKI
3. DnekTpocHa0KeHne
4. [TepexomHbIe MPOIECCHI B AIEKTPOIHEPTETUIECKUX CHCTEMAX
S. DeKTpocHAOKEHUE LIEXOBBIX 3JEKTPONPUEMHUKOB
6. ONeKTpOCHA0KEHNE TPOMBIIIUIEHHBIX MPEANPHUSITHH
7. Peneiinas 3amuTa u aBTOMaTHU3aLUs JIEKTPOIHEPrETHUECKUX CUCTEM
8. [TpoexTupoBaHUE CUCTEM JIEKTPOCHAOKEHUS KIIBIX 3aHUN
9. [IpoexTupoBaHUE CUCTEM IIEKTPOCHAOKEHUST OOIIIECTBEHHBIX 3/TaHUN U
COOPYKEHUM
10. DJIEKTPOIHEPTETUUECKHE CUCTEMBI U CETH
11. ABTOMAaTU3UPOBAHHBIE CUCTEMBI IUCIETYEPCKOr0 YIPABICHUS
12. OKOHOMUKA YHEPT€TUKH
13. [Tpon3BoICTBEHHAS NPEJIMIUIOMHAS TPAKTUKA




2. Komnerenmusi IIK-2. CiocoOeH MpOeKTHPOBATh OTACIBHBIC 3JIEMEHTHI CUCTEM
AIICKTPOCHA0KEHUS M PACCUNTHIBATH MTapaMETPhl PEKUMOB IJICKTPUICCKUX CETEH
U OJEKTPOYCTAHOBOK C TPHUMECHEHHEM COBPEMEHHOI'O  IIPOrPaMMHOTO
obecrieueHus.

]_IaHHaSI KOMIICTCHIIUA q)opMpreTc;I CICAYIOINMHU JUCHIUIIIIMHAMUA.

Cragus HanMenoBaHus TUCITUTUTMHBI
1. DneKTpocHaA0KEeHNE
2. [TpoekTupoBaHKe CUCTEM IEKTPOCHAOKEHHUS KUIIBIX 31aHUN
3. [TpoexkTupoBaHKE CUCTEM IEKTPOCHAOKEHUS OOIIECTBEHHBIX 3IaHUIA U
COOPYKECHHI
4. DIEKTPOIHEPTETUICCKUE CUCTEMBI U CETH

3. Komnerennuss IIK-3. CnocoGeH aHanM3upoBaTh pPEXKUMBI pPabOTHI CHCTEM

AIEKTPOCHAOKEHUST 0O BEKTOB.

HaHHaH KOMIICTCHIIUA q)opMpreTc;I CIACAYIOINMHU JUCHOUIIIIMHAMMN.

Cragus HanMenoBaHMs TUCITUTUTHHBI
1. DneKkTpocHa0KeHNe
2. OCHOBBI JIEKTPONTPUBOIA
3. [Tepexo/iHbIe MPOLIECCHI B AJIEKTPOIHEPTETUUECKUX CHCTEMAaX
4. CuiioBas 3JIE€KTPOHHKA
5. DIeKTp0oOE301aCHOCTh
6. DIEKTPOIHEPTETUUECKHE CUCTEMBI U CETU

3. OBPBEM JJUCHUIIJIMHbI
OO61mmas TpyI0eMKOCTh TUCTMILTNHBI cocTaBiisieT 10 3a4. equautl, 360 gacos.

I[I/ICI_[HHJII/IHa PCAIIN3YCTCA B paMKax HpaKTI/I‘-IGCKOﬁ IIOATOTOBKH. 7 3ad. CAMHMUII.

dopma npoMeKyToUHOM arTectaruu 3a4eT (5 cemectp), ax3ameH (6 cemectp).

Buz yue6Hoi paboTbl Bcero Cemectp Cemectp
4acoB Ne 5 Ne 6
OO11ast TPYA0EMKOCTh AUCHUIIMHBI, Yac 360 216 144
KonTakTHas padora (aQyANTOPHbIE 3aHATHS), B T.4.: 147 88 59
JIEKIIUHU 56 34 22
nabopaTopHbIE 28 17 11
MIPaKTUYECKHE 56 34 22
IPYyNIIOBbIE KOHCYJIbTAIUU B TIEPUO]] TEOPETHUECKOTO 7 3 4
00y4YeHHSI U IPOMEKYTOYHOHN aTTeCTalluu
CamocrosiTesibHasi padoTa CTyAE€HTOB, BKJIIOYas 213 128 85
UHIUBHAYAJIbHbIE H TPYNNOBbIE KOHCYJIbTAIIMH, B TOM
4yHciie:
KypcoBoii mpoekr - - -
KypcoBast pabora 36 36 -
PacuetHo-rpaduyeckoe 3ananue - - -
WuuBuayalibHOE JOMAIIIHEE 3a/1aHue - - -
CamocrosrenbHas paboTa Ha HOJATOTOBKY K ayIUTOPHBIM 141 92 49
3aHATHAM (JICKIUHU, TPAKTHYECKUE 3aHSITHS,
71a00paTOPHbIC 3aHATHSA)
Ok3aMeH 36 - 36




4. COJIEPKAHUE TUCHUTIIVHBI

4.1. HammeHoBaHMe TeM, UX COIEPKAHNE H 00beM
Kypc3 Cemectp 5

O0BeM Ha TEMAaTHUYECKUNA
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1. OO6mue cBefeHHs O CXeMax pacHpeeIUTEIbHBIX YCTPONUCTB 2JIEKTPOYCTAHOBOK
1.1. DONEKTpUYECKUE CXEMbl JJIEKTPUYECKMX CTaHUUH U
noactranuii. O6mue cBeneHus. OCHOBHbIE TpeOOBaHUS, 2 5 4
IpEIbABISAEMbIE K CXEMaM PACIIPENETUTENBbHBIX YCTPONUCTB
JJIEKTPOYCTaHOBOK. Bubl cxem.
1.2. HopmaTtuBHass ~ nokyMeHTauusi,  NpUMEHsemMas  IpHU
MPOEKTUPOBAHUM M BHIOOPE TIABHBIX CXEM CTaHIUN U
NOJCTAaHIMI, CXEM  paclpeieNuTeNbHbIX  YCTPOMCTB. 2 — — 2
I'ocynapcTBeHHBIE CTaHJAPTHI, [IpaBuia, Hopwmebl
PykoBosinue nokymeHTsl. HomMmuHaabHbIe HAPSHKEHUS.
1.3. Knaccudukanus cxeM pacnpeleluTeNbHbIX YCTPOUCTB.
Knaccudukanmonnsie npusnaku. [lepBas, Bropas, Tpetbst u | 2 2 1 6

YCTBCPTas I'pyIlIIbl CXEM. HpI/IMepBI CXCM, UX ITPUMCHCHUC.

2. CXeMsbl pacipeIeIUTEIBHBIX YCTPONCTB 3JIEKTPOYCTAHOBOK

2.1. | CxeMmbl 2J€KTpPUYECKUX COeTUHEHUH Ha cTopoHe 6-10 kB.
Cxema c onHOI paboueit cuctemoil cOOpHBIX mKH. Cxema ¢
OHOW  pabouell  CEKIMOHMPOBAHHOW  BBIKIIOYATENleM | 2 1 — 4
cucteMoit cOopHbIX mHH. OCOOEHHOCTH CXeM, TOCTOMHCTBA
U HEJIOCTAaTKH.

2.2. | Cxembl 2JEKTPUYECKAX COCTUHEHUH Ha cTopoHe 6-10 kxB.
Cxema c¢ nByms cucTeMaMH COOpHBIX HIMH. CXeMsl,
pUMEHsIeMbIe Ha TeHEePaTOPHOM HaTPsHKCHUH.
OcoOeHHOCTH CX€M, IOCTOMHCTBA M HEIOCTATKH.

2.3. | Cxembl 2NeKTPUYECKHX COeNWHEHHM Ha cropoHe 35 kB u
BbIIIE. YIPOIIEHHBIE CXEMBbI: OJIOUHBIE CXEMBI, CXEMBbI
MOCTHKOB. KOJIbIIeBbIE CXEMBI: CXeMa TPEYTOJIbHUKA, cXxeMa | 2 1 — 4
4eThlpexyrojibHuKka. OcoOEHHOCTH CXeM, JOCTOMHCTBA MU
HEJIOCTaTKHU.

2.4. | Cxembl 2JEKTPUYECKHX COeIMHEHMH Ha cropoHe 35 kB u
Bbiie. CxeMbl ¢ OfHOM pabodeil ' 00XOJHOW CHCTEeMaMH
cOoopHbIXx muMH. CxeMbl ¢ AByMs paboyuMu M OOXOmHOW | 2 1 — 4
cucreMamMu  cOopHbIXx ~ muH. OCOOEHHOCTH  CXeM,
JIOCTOMHCTBA U HEJIOCTATKH.

2.5. | Cxembl ¢ IByMsI CHCTEMAaMH IITUH U TPEMs BBIKITFOUATEIISIMHU
Ha JBe 1enu. CXeMbl ¢ IBYMsI CHCTEMaMU [IUH U YeTHIPbMSI
BBIKITIOUATeIsIMA  Ha Tpu 1ienu. OCOOEHHOCTH CXeM,
JIOCTOMHCTBA M HEJIOCTATKHU.




2.6.

3aKkpbIThle  pacHpenenurTenbHble  ycrpoiictBa  (3PVY).
TpeboBanust xk koHcTpykiusaMm 3PY. Koncrpyknum 3PY.
KommuiekTHple  yCTpoO#CTBa  BBICOKOTO  HANPSIKCHMUS.
KommiextHbie pacnpeenuTenbHbIe yCTpoOiicTBa
BHYTpEHHEIl UM  Hapy)XHOHM  yCTaHOBKH.  OTKpBITbIE
pacupenenutenbHbie  ycrpoiictBa (OPY). TpebGoBanus
koHCcTpyKuusM OPY. Konctpykuuu OPY.

3.

CTpyKTYypHBIE CXEMBbI 3JIEKTPHUECKUX CTAHIIMNA U MOJCTaHIIMM, TJI

ABHBIC CXCMbI HO,Z[CTaHI_[I/Iﬁ

3.1.

CTpyKTypHBIE  CXEMBl  DJIEKTPUYECKHX  CTAaHUUH U
noicTaHIui. BeIOOp Yncia 1 MOIHOCTH TPaHC(HOPMATOPOB
CBSI3U Ha TETIOAJIEKTPOIIEHTPAISIX (TOL),
KOHJICHCAllHOHHBIX 3JIEKTPOCTAHIIUAX (K20),
TUJIPORJICKTPOCTAHLIUAX (I2C) u ATOMHBIX
anekrpoctaniusax (ADC). Bpibop uymcna W MOIIHOCTH
TpaHcGOpMaTOPOB HA MOJCTAHIINH.

3.2.

I'maBHbIe cxeMmbl moacraHiuii. OOmme cBemeHus. CXeMbl
TYIUKOBBIX W OTBETBHUTEIBHBIX TMOJACTAaHIHH. CXeMbl
MPOXOAHBIX MOACTaHIMH. CXeMbl MOIIHBIX  Y3JOBBIX
OJICTAHIIUH.

4.

Oc

HOBHOE 000pYZOBaHUE JICKTPUUECKUX CTAHIIMMA U MOACTAHITNI

4.1.

CunoBbie TpaHCc(HOPMATOPHI M aBTOTPaHCHOPMATOPHL. THITBI
TpaHchopMaTopoB M MX mapamerpbl. CXeMbl U TIPYIIbI
COCIMHEHUN OOMOTOK TpaHC(POpPMATOPOB. DJIEMEHTHI
KOHCTPYKLIMM  CWJIOBBIX TpaHcdopmaropoB. Cucremsl
OXJIQXK/ICHUS] CHJIOBBIX TPAaHC(OPMATOPOB.

4.2.

Harpy3ouHasi cnocoOHOCTh CHIIOBBIX TpaHC(HOpMaTOpOB.
OcoOeHHOCTH  KOHCTPYKLHMH U PEKUMBI  pabOThI
aBTOTpaHchopMaTopoB.  PerynmupoBanue  HampspKCHUS
TpanchopmMaTopoB. Br16op TparnchopmMaTopoB u
aBTOTPaHC(HOPMATOPOB 10 HATPY30YHOU CIIOCOOHOCTH.

Ko

OTKHUEC 3aMBIKaHHA B CXEMax SHCKTpOCTaHHI/Iﬁ n HO)ICTaHIII/Iﬁ

5.1.

Mertonbl orpaHndeHus TOKOB KopoTkoro 3ambikanus (K3).
Koopannanms TOKOB K3 B DYHEProCUCTEMAX.
TokoorpaHuuuBaroliye peakTopel. BpiOop peakTopoB.
PacueTrHble ycnoBHMs  JUIi  HPOBEPKU  DIEKTPUYECKHUX
anmnaparoB U TOKOBEYLIMX YaCTEH IO PEKUMY KOPOTKOIO
3aMbIKaHH.

On

CKTPUUCCKHC allllapaThl U TOKOBCAYIINC YaCTHU

6.1.

Pacuetnble ycnoBus /i BIOOpa MPOBOAHUKOB U alllIapaToB
0  NPOAOIDKUTENbHBIM  pexxumaMm  pabotel.  [IuHb
pacrpeeuTeNbHBIX YCTPOHUCTB U CHIIOBBIE Kabenu. Turmbl
IIPOBOJHMKOB, MPUMEHSIEMBIX B OCHOBHBIX JJIEKTPHUUECKHUX
nensx. Beibop sxecTkux muH. BpiOop rHOKMX IIMH U

TOKOITPOBOJ10B. Bb1Oop Kabeneil.




6.2.

lNamenue 31eKTpUYECKON Nyru. Y CIOBUsS BOSHUKHOBEHHUS U
ropenus ayru. ["amenne gyru. OCHOBHBIE CITOCOOBI TallICHUS
nyra B anmapatax g0 1 kB. OcHOBHbBIE CIIOCOOBI TallICHUS
Iyrd B annaparax Baiiie 1 kB. KommyTanuonHsie annaparsl

BBIIIIE 1 KB. Pazpequuurenu, OTACIUTEIH,
KOPOTKO3aMbIKATEIH. Bri6op pa3beAMHUTENCH. 9 4 6 12
Briximrouatenu BbICOKOro HampspkeHusi. OOme cBeIeHHs.
Macnsnable  0GakoBble  BBIKIIOYATENH. ManomacisHble
BBIKJTFOYATEIIH. Bo3zayminbie BBIKJTIOUATEIIH.
DONeKTPOMarHUTHbHIE BBIKJTFOYATEH. BakyymHubie
BBIKJTFOYATENM.  DJIEra3oBble  BBIKIIOYATETH.  BwIOOp
BBIKJIFOUATEIICH.
6.3. | Usmepurensubie TpancopmaTopsl Toka. OOIIMe cBeICHHUS.
Kouncrpykuuun TpaHchopmMaTopoB TOKa. Bri6op
U3MEPUTENIbHBIX TpaHcPopMaTopoB Toka. M3mepuTenbHbIC
TpanchopmaTopsl HanpspkeHus. OOIMe CBEACHUS U CXEMBbI 2 4 5 12
COCMHEHUSI. Koncrpykuun TpaHnchopMaTopoB
HanpspkeHus. BvIOOp M3MepUTENbHBIX TpaHC(hHOPMaTOPOB
HANPSDKCHUSL.
BCET'O 34 34 17 92
Kypc3 Cemectp 6
O0bem Ha TeMaTHYECKUH
paszen mo BuaaM yueOHon
Harpy3Ku, 4ac
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7. DIEKTPUYECKUE CTAHIIUU, UX TJIABHBIE CXEMBbI
7.1. | I'naBubie cxembl KOC. OcHOBHBIE TpeOOBaHUS K CXeMaM
MOIIHBIX TEIUIOBBIX 3JIEKTpocTaHIMH. CXeMbl OJIOKOB 2 6 2 9
reHepaTop-TpanchopMaTop U reHeparop-Tpancopmarop-
nunud. Tunoseie cxembl MOmHBIX KOC.
7.2. | I'maBHble cxeMbl TerutoanekTpoueHTpaneit (TOLL). Cxemsl
TOII co cOOpHBIMU ITMHAMYU T€HEPATOPHOTO HATIPSDKCHUS. | 2 6 2 9
Cxembl OmounbIx TOLI.
7.3. | I'maBabie cxembl ADC. OcoOble TpeOOBaHUS K CXeMaM
ADC. Cxembl OmoxkoB ADC M MecTa NpUCOEAMHEHHH
pabounx  TpaHcopMaTOpoB  COOCTBEHHBIX  HYXI. | 2 — — 2
[Ipucoenunenue PE3EepPBHBIX TpaHcPopMaTopoB
coOcTBeHHBIX HYXI. TunoBsie cxembl ADC.
7.4. | I'maBHbBIE CXEMBI THJIPOIJICKTPOCTAHIINIMA u
THAPOAKKYMYTUPYIOMHUX AJIeKTpocTaHnid. OcoOeHHOCTH 9 B 5 5
I'DC. Cxemsbl anekrpuueckux coenuuenuid ['9C. Cxembl
anekTpudeckux coequuenuii ADC.

8. CoOcCTBeHHBIC HYK/IBI MIEKTPOCTAHIIMNA W TIOJICTAHIIHIA




8.1. | DnekTpocHabxkeHUEe COOCTBEHHBIX HYXKJ AJIEKTPOCTaHIIUN
Hu MIOJICTAHIIUH. OO0mue CBEICHUS. CxeMEl
AJIEKTPOCHAOKEHUS COOCTBEHHBIX HYKI | 3 B 5
TerioaiekTpocTanimii.  OcHOBHble — TpeOOBaHHS U
WUCTOYHUKUA dJEKTpocHAOkeHUss. CXeMbl COOCTBEHHBIX
HY>KJI KOHJICHCAIMOHHBIX d1ekTpocTaniuii (KOC).
8.2. | CxeMbl COOCTBEHHBIX HYXKJ TEIUIOAICKTPOIICHTpATICH
(TOLI). Cxembl muTaHUsE COOCTBEHHBIX HYXK]I TIOJICTAHIIHA.
Br160op TpaHchopMaTopoB COOCTBEHHBIX HYXA. | 2 2 — 4
[TocTrosHHBII orepaTUBHbBIN TOK. [TepemenHbIit
ONEPaTUBHBIN TOK.
9. Iludpossie moaCcTAHIIUN
9.1. | O6bmme cBemenuss o uudpoBoil TpaHchopMauu B
AJIEKTpOCceTeBOM  Komiuiekce. IIporpamma 1mmdposoit | 2 2 2 )
TpaHchopmaIum.
9.2. | Uudposas noacrannus. Crangapt MOK 61850. 2 2 2 5
9.3. | Hudpossie pailoHHbIE JJEKTPUYECKUE cetH. |, 5 1 5
Pacnpenenennas aBromatuszanus.
9.4. | nTennexkTyaabHBIA y4eT JEKTPOIHEPTUH. 2 — — 2
9.5. | LlenTp ympaBieHHS CETIMHU. 2 2 — 4
BCEI'O 22 22 11 49
4.2. Conep:kaHue MPaKTHYECKHUX (CEMUHAPCKUX) 3aHATHIA
CamocrosrenpHas
Ne HaumeHnoBanue pasaena Tema IpakTHYECKOTO K-Bo H;’;fOOTTOaBii .
n/m JUCITUTUTUHBI (ceMUHAPCKOTO) 3aHATHS 4acoB Ay ITOPHBIM
3aHATUAM
cemectp Ne 5
OO61ue cBeieHus 0 cxemax CrpyKTypHBIE CXEMBbI
1 pacrpeeuTebHBIX AIIEKTPUUYECKUX CTaHIIHMHA u 5 9
YCTPOWCTB nozactaniuii. Beibop, o6ocHOBaHME
3JIEKTPOYCTaHOBOK. U COCTaBJICHHE CTPYKTYPHBIX CXEM.
THIoOBBIE CXEMBI JEKTPUIECKUX
COEIMHEHUN  pacrpe/leUTEebHbBIX
CxeMbl pacpeIeTUTENbHBIX | YCTPOUCTB 3JIEKTPOCTAHIUMN.
2. YCTPOMCTB CxeMbl, IpUMEHSEMBIE HAa CTOPOHE 2 2
AIEKTPOYCTAaHOBOK. 6-10 xB snexrpocranimii. CxeMsl,
npUMeHsieMble Ha cTopoHe 35-750
KB ny1eKTpOocTaHIMM.
TumnoBele cxembl JIEKTPUUECKUX
CXeMBbl pacTipe/IeIUTENbHBIX | COSMUHEHUI  pacTpeeInTeIbHBIX
3. YCTPOUCTB YCTPOMCTB MOIIHBIX IOACTAHLIUM. 2 2
3IIEKTPOYCTAaHOBOK. TunoBsle cXeMbl MOJCTAHIMI Ha
CTOPOHE BBICIIETO HAMPSIKEHUSL.
THIOBBIE CXEMBI JEKTPUICCKUX
CxeMbl pacripe/IeIMTENbHbIX | COEIUHEHUH  pacrpeaeauTeIbHbIX
4. YCTPOMCTB YCTPOMCTB MOIIHBIX IOACTAHLIUH. 2 2
AIIEKTPOYCTaHOBOK. TumoBele cxeMbl NOJCTAHIUN Ha

CTOPOHC HU3IICTO HAIIPSXKCHUA.




CxeMbl pacnpeacInTCIbHBIX
YCTPOICTB
AJNIEKTPOYCTAHOBOK.

Pa3paboTka CTpyKTYpHOU CXEMBbI

5. CTpyKTypHBIE CXEMBI . 2 2
. y3J10BOM IOJCTaHIIUH.
IIEKTPUYECKUX CTAaHIUI U
MOJICTAHIUH, TIaBHBIE CXEMBI
MTOJCTaHLIMM.
Onpenenenue  JOIMYCTUMOCTH
OcHoBHOE 000py/IOBaHUE | CUCTEMATUYECKOU Harpysku
6. AJICKTPUYCCKUX CTAHIIMN U | TpaHchopmaropa. Onpenenenne 2 2
MOACTAHLIUH. JIOIIyCTUMOH aBapuiHON
Neperpy3Ku.
OcHoBHOE 000pyI0BaHUE Beibop uucia W MOIIHOCTH
7. AJICKTPUUCCKUX CTAHIIMK U | TpaHCHOPMATOPOB  HA  Y3JIOBOM 2 2
1OJICTAHIIH. I1OJICTAHIINH.
Br16op yuclla  MUTAKOLIUX
OcHoBHOE 000pYyIOBaHUE | BO3IYIIHBIX JTUHUN
8. JNEKTPUYECKUX CTAHIIUN U | SJIEKTpOIepeladyl  Ha  y3JO0BOH 2 2
MOACTAHIIUH. nojacraHuuu.  Beibop  ceuenuit
MIPOBOJIOB BO3TYIITHBIX JIMHUH.
Kopotkue 3ambikanus B Pacuer TOKOB KOPOTKOT'O
9. CXeMax DJIEKTPOCTAHIUI U | 3aMBIKAHUSI B  CXEME€  Y3JI0BOH 2 2
1OJICTAHIIHH. MOJICTAHIINH.
Brei6op  TOKOOTpaHUYHBAIOIINX
Kopotkue 3ambikanus B
. peaxTopoB. IIpoBepka peakTopoB Ha
10. | cxemax AJIEKTPOCTAHLIUHN U 2 2
. TEPMHUECKYIO u
MOJICTAHITH. .
AJIEKTPOIMHAMUYECKYIO CTOMKOCTD.
MoaenupoBanue aBapUHOTO
Kopotkue 3ambikanus B peKuMa B CXE€ME€  Y3JI0BOM
11. CXEMax AJIEKTPOCTAHIIMN U | OJACTaHIIMH. Onpenenenue 4 4
OJICTAHIIUH. 3HaueHnii TokoB K3 ¢ mmomMomsro
MMUTALMOHHON MOJEIIN.
Bei6op U IIPOBEpKa
TOKOBEIIYIIIMX YacTeil (OIIMHOBKH).
DneKTpUYecKue anmnapartsl U . .
12. Beibop  rubkoii M KecTKOi 4 4
TOKOBEAYIINE YacTH.
OIIMHOBKUA B PacHpeleIUTEIbHbIX
YCTPOMCTBAX Y3JIOBOW MOJICTAHIUH.
13 DneKTpUYecKUe annaparsl U Br16op u IIPOBEPKA 2 2
' TOKOBEAYIIHNE YaCTH. BBIKJIOYATesIeH U pa3beAMHUTENEH.
14 DneKTpUYecKUe annaparsl U Br16op u IIPOBEPKA 2 2
' TOKOBEAYIIHNE YaCTH. TpaHc(hOpMaTOpOB TOKA.
Bri6op u MpOBEpKa
15 DNeKTpUYeCKHe anmnaparbl U | U3MEPUTENBHBIX TpaHC(HOPMATOPOB 2 2
' TOKOBEYIIIME YACTH. HarnpspDkeHus. BviObop u mpoBepka
OTpaHUYUTENECH EPEHANIPSKECHUN.
UTOI'O: | 34 34
cemectp Ne 6
Pa3pabotka c TYpHOU CXEMBbI
DNeKTpUYECKHEe CTaHIINH, UX P TPYKTYD
1. TEII0IEKTPOLIEHTPAIH 2 2
TJIABHBIE CXEMBI.
CMEIIIaHHOTO THIIA.
Pa3pabotka c TYpHOI CXEMBbI
DNEKTPUUYECKHUE CTAHIINH, UX p TPYKTYP
2. TEIUIORJIEKTPOLIEHTPAIN  OJIOYHOTO 2 2

TJIAaBHBIEC CXCEMHBI.

THIIA.




QHCKTPI/I‘ICCKI/IC CTaHIIMH, UX

Pa3zpaboTka CTpYKTypHOU CXEMBbI

3. KOHJICHCALIUOHHOW 3JIEKTPOCTAaHIIUU 2 2
TJIABHBIE CXEMBI.
OJI0OYHOTO THIIA.
DneKTpUYecKrue CTaHINH, UX
P LA, Bri6op MOII[HOCTH
TJIABHBIE CXEMBI. aBTOTpaHChOpMATOpa
4, OcHoBHOE 000pyI0BaHUE P p pa, 2 2
. BKJIIOYEHHOTO B 610K c
AIIEKTPUYECKUX CTAHIUH U
. reHEePaTOPOM.
MOJICTAHITHI.
Br16op u MpoBEpKa
TOKOBEAYIIMX YacTell (OIIMHOBKH).
DNEeKTpUYECKHUE CTAaHIINH, UX
o. Beibop  OmMHOBKM B IEMAX 2 2
TJIaBHBIE CXEMBI.
reHeparopa u coopupix muH 10 kB
HJIEKTPOCTAHIINH.
CoO6cTBeHHbBIE HYX/IbI Br16op u pOBEpKa
6. ANEKTPOCTAHLIUN U TpaHc(OpMaTOpoB  COOCTBEHHBIX 2 2
MOJICTAHITHI. HYK]] IOJICTAHIIHH.
CTpyKTypHBIE CXEMBI
JNEKTPUUYECKUX CTAaHIUN U .
o CocraBnenue CTPYKTYPHOI
MIOJICTAHIIMH, TJIABHBIE CXEMBI . .
. CXEMBI, OJTHOJTMHEWHOU
7. [MOACTAHIIAM. . 2 2
MPUHIMITAATIBHOW CXEMBbl y4eOHOTO
CxeMbl pacpeIeTuTeIbHBIX
. MOJIUTOHA.
YCTPOMCTB
AIIEKTPOYCTAHOBOK.
Cucremsl HAKOIUICHUS
8. [{udpoBbie OCTAHITHH. 2 2
AIIEKTPOIHEPTUH.
Cucrema yIpaBICHUS
9. udpoBble NOACTAHIINH. IPOU3BO/ICTBEHHBIMU aKTUBaMHU. 2 2
[{udpoBoii 21eKTPOMOHTED.
becnunotHeie JeTaTeNbHbIC
10. [MudpoBsle noACTaHIUH. annaparsl s SKCIUTyaTalluy JIMHUK 2 2
AIIEKTpONepeaayH.
CoBpeMeHHBIE CpEICTBA CBSI3U |
11. [{udpoBbie MOACTAHITNH. 2 2
TEXHOJIOTUH B SHEPTE€THKE.
UTOI'O: | 22 22
BCEI'O: | 56 56
4.3. Coaep:xanue Ja060paTOPHbIX 3aHATHIA
K-Bo
No Haumenosanue K-Bo
Tema 1abopaTopHOTo 3aHATUSL 4acoB
n/m paszzena TUCIIHITIHHBI 9acoB
CPC
cemectp Ne 5
Texnuka 6€30MacCHOCTH, MPaBHIIA
paboTbl B J1abOpaTopud M Ha
nonmurone. [lpaBuna GeszomacHO
OO01mue CBEIEHNA O CXeMax
. paboThI C U3MEPUTEIbHBIMU
1. | pacmpenenuTenbHBIX YCTPOUCTB 3 3
npubopamu U 000pyIOBaHUEM.
AJIEKTPOYCTAHOBOK.
O06o3HaueHus yCIIOBHBIE

QJICMCHTOB SJICKTPUUYCCKUX CXCM.

rpadguueckne U OYKBEHHBIH KOJ




OOm1me cBeeHus 0 cxemax OcHoBHOE o0opyaoBaHue
pacnpeeNuTeNbHbIX YCTPONUCTB | ANEKTPUUYECKUX CTaHIIMH u
3JIEKTPOYCTAHOBOK. MOJCTAHLIU . [IpousBoacTeo
2. OcHoOBHOE AIEKTPUICCKOM SHEPTUH Ha 3 3
3JIEKTPO0OOpYyI0BaHNE JNEKTPUYECKUX  CTAHIUAX,  HX
JNEKTPUUYECKUX CTAaHUUN U TJIaBHbIE CXEMBbI u CXEMBbI
OJICTAaHIIUH. pacnpeeuTeIbHBIX YCTPOMCTB.
CxeMbl pacnpeenuTeNbHbIX KoMMyTannonusle W 3alIUTHBIE
3 YCTPOMCTB AJEKTPOYCTAHOBOK. | almapaThl BBICOKOTO HAMPSKEHUS. 3 3
' DneKkTpuYecKue anmnaparbl 1 | Beikimrouarenu BBICOKOT'O
TOKOBEIYIIHE YaCTH. HaMPSDKCHUS.
CxeMbl pacnpeaenuTeNbHbIX
. KoMMyTannoHHbsle ¥ 3alIUTHBIE
YCTPOMCTB 3JEKTPOYCTAHOBOK.
4, amnmapaThl BBICOKOTO HaIpPsDKCHHS. 3 3
DneKTpUYecKue annaparsl U
PazpenauTeny.
TOKOBEIYIIHE YACTH.
CxeMbl pacnpeaenuTeNbHbIX
5 YCTPOMCTB 3JIEKTPOYCTAHOBOK. N3meputenbHbIe 9 5
' DneKTpUYecKue annaparbl U | TpaHCGOPMATOPBI HAMIPSIKEHUS.
TOKOBEIYIIHE YaCTH.
CxeMbl pacnpeenuTeNbHbBIX
6 YCTPOKHCTB 3JIEKTPOYCTAHOBOK. N3meputenbHbIe 3 3
' DneKTpUYecKue anmnaparbl 1 | TpaHchOpMaTOPhI TOKA.
TOKOBEIYIIHE YaCTH.
HNTOI'O: 17 17
cemectp Ne 6
CxeMbI pacrpeaeTuTeIbHBIX OrpaHuvnTenbHBIC W 3aIIUTHBIC
1 YCTPOMCTB AJEKTPOYCTAHOBOK. | alapaThl. Orpannunrenu 3 3
' DNeKTpUYECKHEe annaparbl U | MepeHanpsKeHUH, pa3psAHUKH.
TOKOBEAYIINE YaCTH. OmMHOBKA, U30JISITOPBIL.
OO6mue cBeieHHs O CXeMax
pacmipenenuTenbHbIX YCTPONUCTB
AIIEKTPOYCTAHOBOK.
CxeMbl pacnpeaenuTeNbHbBIX N3ydenue >mekTpoodbOpyI0BaHMs
2. YCTPOMCTB AJICKTPOYCTAHOBOK. | MU CXEMBI TJIABHBIX DJICKTPUUYCCKUX 2 2
CTpyKTYypHBIE CXEMBI COEMHEHHH Y4eOHOTO MOJIUTOHA.
ANEKTPUYECKUX CTAHIIMHN U
MOJICTAHIUH, TIaBHBIE CXEMBI
MTOJCTaHIIMIA.
CxeMblI pacrpeAenuTeNbHbBIX
CTPOMCTB JIEKTPOYCTAHOBOK. .
yerp poy Pa3pabotka UMUTAIIIOHHOMN
CTpyKTYypHBIE CXEMBI .
3. . MOJIeTTH IIEKTPUICCKOM 3 3
IEKTPUICCKUX CTAHIUI H
o MOJICTAHITUH.
MOJICTAHIUH, TTIaBHBIE CXEMBI
TTOJICTAHIIMIA.
Pa3pabotka CTPYKTYPHI
4. [{npoBbIe OICTAHITHH. pab PYKTYP 3 3
1M (poBON NOJICTAHIIUH.
HNTOI'O: 11 11
BCETO: 28 28

4.4. Conep:xxkaHue KypcoBOI0 MpoeKTa/padorsbl

Y4yeOHBIM  TUTAHOM  TIPEyCMOTPEHa  KypcoBas  paboTa,  MOCBSIICHHAS
MIPOCKTUPOBAHMIO DJIEKTPUUECKON YaCTH y3JI0BOM MOACTAHIINH. 3a1aHne CHOPMUPOBAHO
C IIEJIbIO MPUOOPETEHUs CTYICHTaMH CIIOCOOHOCTEHN M HaBBIKOB B TPOCKTUPOBAHUH CXEM



TJIABHBIX DJJIEKTPUYECKUX COCIMHEHHUM DJJIEKTPUYECKUX CTAaHUMWA W MOJCTAHLHUN B
COOTBETCTBUM C TEXHUYECKUM 3aJaHUEM U HOPMATHUBHO-TEXHUYECKOW JOKYMEHTALIUEM,
coONIo/iasi  pa3iMyHble TEXHUYECKHE, OHEpProd@(PeKTuBHbIE U  HKOJIOTHUYECKUE
TpeboBanus. Kpome storo 3aganue chopMHpPOBAHO C LEIIO OMpPEIENCHUsT OCHOBHBIX
napamMeTpoB  CXeM  JJIeKTPUYECKMX  CTaHIMA W TMOJCTaHUMW,  BbIOOpa
AIEKTPOOOOPYI0BAHUS.

Tema xypcoBoit pabotbel: «lIpoekTupoBaHHE 3IEKTPUUYECKON YacTU Y3JIOBOU
MOJACTAHIMM». B TOSCHUTENBHON 3allMCKE MPUBOAUTCS TMEPEYEHb NOJEKAIINX
pa3paboTKe BOMPOCOB: BHIOOp YHCIA U MOIIHOCTH TPaHCPOPMATOPOB, BHIOOP YMCIA U
ceuenus nuraroumx BJI, pazpaborka u 060CHOBaHUE MPUHIUITHATBHON IEKTPUUECKOM
CXEMbl TOJICTAaHLIMH, pacyeT TOKOB KOPOTKOTO 3aMbIKaHHs, BbIOOp M IpPOBEpKa
OCHOBHOTO 3JIEKTPOOOOPYI0BaHUS.

Broimonnenne u opopmieHne KypcoBoil pabOThl COCTOMT B MOCJEIOBATEIBHOM
pElIEHNH BOIIPOCOB 33JaHUsI HAa MPOEKTHpoBaHWE. [Ipy pemieHnn Kaxaoro Bompoca
HE00XO0AMMO MPUBOIUTH MOSICHEHUS, PACYEThI, PUCYHKU U CXEMBbI, Ta0IMIIBI U T.11. B X018
pelleHusl 3a/1ay, MOCTaBJICHHBIX B KypCOBOM paboTe, HEOOXOAMMO MEPUOJUYECKH
MPENOCTABISATh PE3YJIbTAThl IPOEKTUPOBAHUS HA MTPOBEPKY MPEMNOAABATEIIO.

[Ipy  BbINOJHEHUMHM  KypcOBOM  pabOThl  HEOOXOAMMO  CHPOEKTUPOBATH
ANEKTPUYECKYI0 4YacTh Y3JIOBOM TOJCTAHIIMM HAa OCHOBE MCXOJHBIX JaHHBIX,
MPUBEICHHBIX B Ta0M. 1 u 2.

B kypcoBoii paboTe 10KHBI OBbITh PEIICHBI CIEAYIOIIUE 3a/1aUu:

1) Bri6op yucia 151 MOIIHOCTH CUJIOBBIX TpanchopMaTopoB
(aBroTpanchopmaropoB). IlocTpoeHrne 3UMHEr0 CYTOYHOTO TpaduKa IIEKTPUUYECKHUX
Harpy30K TOJCTAaHIIMHM, MPOBEPKA JOMYCTUMOCTH CHUCTEMAaTHYECKUX HArpy3oK U
aBapUIHBIX MIEPErPy30K TPAaHCHOPMATOPOB.

2) Bp10op uncia nuTaromux Bo3aymHbix JJuHui (BJI) u BeIOOp cedeHnuid mpoBo 0B
nutarommx BJI.

3) Pa3paboTka u 060CHOBaHKE MPUHIMITHATIBHOMN JICKTPUISCKON CXEMBI TIOJICTAHIINH.

4) Pac4y€T TOKOB KOPOTKOTO 3aMbIKaHUsI B 00bEME, HEOOXOIUMOM ISl BEIOOpa U
MIPOBEPKH DIIEKTPOOOOPYTOBAHUS, a TAKKE PACUET MAKCUMAIBHBIX pa00UYNX TOKOB.

5) BwiObop u mpoBepka OCHOBHOTO 3JEKTPOOOOpYAOBaHUS (BBIKIIIOUATENCH,
pa3beIUHUTENCH, M3MEPUTEIBbHBIX TPaHCHOPMATOPOB TOKA W HANPSHKCHHS, THOKOMN
OMMUHOBKU PY W KECTKMX IIMH; MPOXOAHBIX M OMOPHBIX H30JSTOPOB, HEIMHEHHBIX
OrpaHUYMTENICH NTePEHATPSHKCHHUS ).

B rpaguueckoit yactu paboThl (BbIMOJHSETCA Ha JucTax Gopmara A3 u Ooiee)
MOKAa3bIBACTCSl MPUHUMUIIMAIBHAS OJHOJIMHEMHAs CXeMa KOMMYTAllMM MOJACTAHIIMHU C
yKa3aHUEM MapoK BbIOpaHHOTO 000pyAOBaHMUS.

TekcToBbI JOKYMEHT KypCOBOM pabOThI BBHINOJIHAETCS Ha OJHOM CTOpOHE Oenoi
(nucueii) 6ymaru gopmara A4 (210%x297) c ucnonb3oBanuem I[IK (mepconansHOTrO
KOMITBIOTEPA) B TEKCTOBOM peaakTope Microsoft Word for Windows. Tekct mokymenTa
BBITIOJHSIOT, COOJTI01ast CIEAYIOLIUE pa3Mephl moJjeil: mpasoe — 10 Mm, 1eBoe — HE MeHee

30 MM, BepxHee, HWKHee — 20 Mm. PaMku B TIOSACHUTENIBHOM 3amuCKe HE
MpeyCMaTPUBALOTCA.
Tabnuya 1
[TprumMep UCXOAHBIX JAHHBIX JJISI IPOECKTUPOBAHUS Y3JIOBOW MOJACTAHIIUH
BapunanTt 1 2 3 4 5 6 7 8 9 10

Usn, kKB 220 330 220 220 330 220 220 220 330 220




Ucn, kB 110 110 110 110 110 110 110 35 110 35

Usn, KB 6 6 10 10 10 10 6 6 10 10

Sks, MBA 3800 | 5300 | 4400 | 4600 | 7500 | 6000 | 5600 | 4500 | 8200 | 6200

PaCCT""H‘E@ iﬁ CHCTEMBI | 160 | 205 | 240 | 170 | 220 | 175 | 165 | 190 | 270 | 200
Yucio oTXoasmmx 3 5 5 6 3 5 4 3 4 5

muaul oT PY BH ngy
MoIIHOCTh TpaH3UTa
gyepe3 PY BH Sipaus, 270 430 275 380 830 170 310 530 750 180
MBA

Yucao OTXOmSIINX
muaui ot PY CH ney [ 10 2 6 9 / 6 4 3 5
MouHoCcTh Harpy3Ku Ha
CpeaHEeM HaIPSLKEHUH 61 114 95 91 178 184 105 17 95 38
Scu, MBA

YHCI0 OTXOAAIINX
mummit ot PY HH Nigg 8 12 10 15 13 14 16 20 15 22

MOoIIHOCTD Harpy3KH Ha
HU3KOM HampsHKEHUH 27 55 70 54 98 82 65 15 64 13

Si, MBA
Koo duument Ky 06 | 08 | 10 | 06 | 08 1,0 06 | 08 | 10 | 06
[IponomKuTenbHOCTD
HCTIOME30BAHMA 2000 | 3000 | 4000 | 5000 | 6000 | >6000 | 5000 | 3000 | 4000 | 5000
MaKCHUMaAJIbHOU

Harpy3ku Tamax, 4
[Tpumeuanue: 10151 Harpy3ku 3 KaTEropuu 1Mo HaAEKHOCTH 3JEKTPOCHAOKEHHUS Ha
ctopoHe CH cocrasiisier 15%, a Ha cropone HH — 25%; Bpems cpabaTbiBaHus peseiHON
sammTel: BH— 1,8 ¢; CH — 1,1 ¢; HH — 0,6 ¢; ko3¢ dunmenTs MmomHocTH 115 ceteit BH
110 xB —0,89; 220 xB - 0,9; 330 kB — 0,92.

Tabnuya 2

HUcxonnbie nanHblie Qi1 IOCTPOCHHUA Fpa(l)I/IKa SJICKTPHYCCKUX HAIpy30K IMOACTaAaHIIUH
% OT Suarp IPH 3HAYEHHUAX cTYHEHelH rpaduka | = 1-12 (wau Bpemenu t = 0-24 yacos)
Bapuaur 1 2 3 4 5 6 7 8 9 10 11 12
1-2 3-4 5-6 7-8 9-10 | 11-12 | 13-14 | 15-16 | 17-18 | 19-20 | 21-22 | 23-24
43 32 68 78 93 78 71 86 118 132 148 77
45 40 79 70 90 76 79 91 106 124 142 87
46 46 67 89 96 78 61 98 113 134 128 83
54 48 65 90 91 73 69 108 122 138 125 76
43 38 77 76 92 70 68 105 115 123 121 86
108 120 156 82
46 32 64 77 91 78 79 93 113 133 152 85
45 40 72 80 94 79 75 101 119 124 154 73
56 47 76 71 93 79 73 105 120 128 149 73
58 47 76 77 97 70 80 93 108 139 140 74
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4.5. Conep:xxanue pacueTHO-rpadpuuecKoro 3aJaHnus

PacuetHo-rpaduyeckoe 3aanue yueOHbIM IUIAHOM HE TPETyCMOTPEHO.



5. OHEHOYHBIE MATEPUAJIBI U151 IPOBEJEHUA TEKYILIETI'O
KOHTPOJISA, IPOMEXYTOYHOU ATTECTAIIUN

5.1. Peanu3zanmnsa KoMneTeHui

1. Kommnerenumsi IIK-1. CnocobeH ywacTBOBaTb B MPOEKTUPOBAHUU CHUCTEM

AIIEKTPOCHA0KEHNUST 00 BEKTOB.

HanmenoBanme HHAUWKaTOpa JOCTHXKCHUA
KOMIICTCHIIMU

Hcnonb3zyemble cpeacTBa OLEHUBAHMS

IIK-1.10. Micniosp3yeT 3HaHKUS MTOCTPOCHUS
U BBIOOpAa CXEM pacCHpeeTUTEIbHBIX
YCTPOHCTB  3JICKTPOYCTAHOBOK, METOIOB
pacuera U BBIOOpA OCHOBHOTO,
KOMMYTAIIMOHHOTO, 3alIUTHOTO
ANEKTPOOOOPYIOBAHUS W TOKOBEIYIIUX
yacTeil MpU  MPOCKTUPOBAHHH  CXEM
TJIABHBIX ~ JJICKTPUYCCKUX  COCIUHEHUI
AJIEKTPUYECKUX CTAHIUHI U TIOJICTAHITUH.

3ader, 9K3aMeH, KypcoBas  paboTa,  3aluTa
naboparopHbIX paboT, cobecenoBanme

2. Kommnerenuusa IIK-2. Crocoben
AIICKTPOCHA0KEHUS U PaCCUUTHIBATH

IMPOCKTHUPOBATL OTACJIBHBLIC 3JICMCHTBI CHCTCM
[MapaMCTpbl PCKHUMOB IJICKTPHUYCCKHX ceTen u

QJICKTPOYCTAHOBOK C IIPMMCHCHUCM COBPECMCHHOI'O IPOTrpaMMHOTO oOecrieueHus.

HaumeHnoBanue HHAWKAaTOpa JOCTUKCHUA
KOMIICTCHIINU

Hcnonws3zyemble cpeacTBa OleHUBAHMS

IIK-2.4. CriocobeH MpOeKTUPOBATh CXEMBI
3JIEKTPUYECKUX CTAHLMN U MOACTAHUMU U
paccuuThIBaTh MapaMeTPbl UX PEKHUMOB C
MPUMCHCHHEM HWHXCHEPHBIX PACUCTHBIX
KOMILJIEKCOB, CUCTEM
ABTOMATHU3MPOBAHHOTO TIPOSKTUPOBAHUS U
rpadUueCcKuX peaaKTOPOB.

KypcoBas pabota, 3amuTa 1a60paTopHbIX padoT

3. Komnerenumsi IIK-3. CnocobGeH aHaau3upoBaTh PEXKUMBI pPaOOTHI CUCTEM

AJICKTPOCHAOKEHUSI OOBEKTOB.

HaunmenoBanue HHJAWKATOpa JOCTUXKCHUA
KOMIICTCHIINU

Hcnonws3zyembie cpeacTBa OleHUBAHMS

IIK-3.6. AHanusupyer BO3MO>KHBIE
pPeKUMBI  pabOTHI  DJIEKTPOYCTAHOBOK |
BbIOMpaeT Hambonee  IeIecoo0pasHble
CXEMBI PpaCIpENEIUTENbHBIX YCTPOUCTB
JIEKTPUUYECKUX CTaHUMH U TOJCTAaHIUM,
oOecniednBarImux OecrepeOoitHyto padboTy
CHCTEM 3JIEKTPOCHAOKEHHSL.

3auer, 9K3aMeH, KypcoBas paboTta, 3amuTa
nabopaTopHBIX paboT, cobeceoBaHme




5.2. TunoBble KOHTPOJIbHBIE 3aJAHUSA [IJISl IPOMEKYTOYHOM ATTECTAIMHA

IIpome:kyToUyHAas aTTeCTAIMA OCYIIECTBIISECTCS B KOHIIE 5-T'0 CeMeCTPa U3yUyeHus
JTUCIUIUINHBI B hOpMe 3a4eTa U MOCIe 3aBepIlICHUs U3yUYeHUS TUCIUIUTMHBI B KOHIIE 6-
Io ceMecTpa B (hopMme IK3aMeHa.

BOHpOCbI AJIA TOATOTOBKH K 3a4€Ty

/o

Haumenosanue
pazjziena AUCIHUIUIMHBI

ConeprxkaHue BOIPOCOB (TUITOBBIX 3aaHU)

OO01ue cBeIeHNs O
cxemax
pacnpenenuTeabHbIX
YCTPOWCTB
anekTpoycranoBok (ITK-
1.10).

1. Dnekrpuyeckue CXeMbl JIIEKTPUUECKHX CTaHUMH M IOJCTAHLMH.
OOmmue cBeieHMSI.

2. OcHOBHEIC TpeOoBaHuS, TIPeIbSBIsICMbIC K
pacIpeAennTeNbHBIX YCTPOMCTB 3IEKTPOYCTaHOBOK.

3. OOmme cBeneHHs O cXeMaX 3JEKTPOYCTAaHOBOK. BuAbl cxeM M WX
Ha3HaueHHe. YCIOBHBIE Tpaduueckue 0003HAUeHUS W OYKBEHHBIH KOJ
JJIEMEHTOB 3JIEKTPUIECKIX CXEM.

4. HopmatuBHas JOKyMEHTAIUs, PUMEHAEMas MPH NPOSKTHPOBAHUU U
BBIOOpE TJIABHBIX CXEM D3JIEKTPHUECKUX CTAHIUN M MOJCTaHIMH, CXeM
pacupenenuTenbHbIX YCTpOoiicTB. I'ocynapcTBeHHble cranaapTsl, IIpasuna,
Hopwms! PykoBogsimue nokyMeHTsl. HoMMHaNbHBIE HAIIPSKEHUS.

5. Knaccudukanus cXeM pacrpenenuTeabHbIX YCTpPOMCTB.
Knaccudukanmnonnsie npusHaku. [lepsas rpynna cxem. [Ipumeps! cxem, ux
MIPUMEHEHHE.

6. Knaccudukamnus cxem pacrpeeIuTeNbHbIX YCTpoicTB. BTopas rpynmna
cxeM. IIpumMepsl cxeM, UX IPUMEHEHHE.

7.  Knaccudukamus cxeM pacnpenenuTeNnbHbIX yCTPOHCTB. TpeThs rpymma
cxeM. IIpuMepsl cxeM, UX IpUMEHEHHE.

8. Knaccudukamusa cxeMm paclpeAelInTeNbHbIX yCTpOHCTB. YerBepTas
rpynna cxeM. IIpumepsl cxeM, X IPUMEHEHUE.

cXeMaM

Cxembl
pacnpeesInTeIbHbIX
YCTPOWCTB
snekTpoyctaHoBok (I1K-
1.10).

9. CXeMbl 3JIEKTPUYECKHX COoeluHeHHH Ha cropoHe 6-10 kB. Cxema c
OJTHO CHCTEMO¥ COOPHBIX LIHH.

10. Cxembl 2NeKTpHYECKHX coequHeHHH Ha ctopoHe 6-10 kB. Cxema c
JBYMsI CUCTEMaMH COOPHBIX ILIHH.

11. CxemBl 3JIEKTPHYECKHX COeAMHEHMH Ha cropoHe 6-10 xB. Cxewmsl,
HNpUMEHsSIEMbIe Ha TeHEPaTOPHOM HaNpsHKEHUH.

12. CxeMBl 3NEKTPUYECKHX COCTUHEHWH Ha cTropoHe 35 kB u BhIme.
VYupouiensasle cxemsl PY.

13. CxeMmBl 3NEKTPUYECKAX COCOUHEHUH Ha cropoHe 35 kKB w BhIIIe.
KosnbuieBble cXeMbl.

14. CxeMBlI 3JIeKTPUIECKUX COSANHEHHH Ha cTopoHe 35 KB u Bhime. CxeMsbI
C OIHOH paboueil  00XOMHON cHcTeMaMH COOPHBIX IITHH.

15. Cxemsl 3JIeKTpUUECKUX COeANHEHNH Ha cTopoHe 35 kB u Beimre. CxeMsl
¢ IByMs pabounMHu U 00XOHON CUCTeMaMu COOPHBIX IIUH.

16. CxeMbl 2JIEKTPUYECKUX COEANHEHU Ha cTOpoHe 35 KB u Bbie. CxeMbl
C IByMs CUCTEMaMH IIMH U TpeMsI BBIKIIIOYATEISIMU Ha JIBE LICITH.

17. CxeMBl 3JIeKTpUUECKUX COSANHEHNH Ha cTopoHe 35 KB u Brime. CxeMsl
C IByMsI CUCTEMaMH ITHH U YETHIPbMS BRIKIIOYATEIIMU Ha TPHU IIETIH.

18. 3akpeIThle  pacmpenenMTeNnbHbIE  ycTpoiictBa.  TpeOoBanmst K
koHcTpykuusm 3PY. Koncrpykuuu 3PY.

19. KoMIurekTHbIE yCTpOWCTBAa BBICOKOTO HampspkeHUs. KoMIuleKTHbIE
pacnpenenuTeNbHbIe YCTPOicTBa BHYTPEHHEN U HAPYKHON YCTAaHOBKU.

20. OTkpeITBIE  paclpeAenuTeNbHbIE  ycTpoiicTBa.  TpeboBaHus K
koHCTpyKusaM OPY. Koncrpykimm OPY.

CTpyKTypHBIE CXEMBI
NNEKTPUYECKUX CTAHIUI
Y MTOACTAHIINH, TJIaBHBIE
cxembl moactannmii (ITK-

1.10).

21 Temnosrie KOHIACHCAITMOHHBIC QJICKTPUYICCKUE CTaHIIUU.
TexHONMOTHMYECKU TpoIiecc NPOM3BOACTBA HiekTposHeprun Ha KOC.
Oco0eHHOCTH, JOCTOMHCTBA, HEJOCTATKH.

22. TemnopuKkaoHHbIC CTaHITIH (TeTTIO3IEKTPOLIEHTPAITH).
TexHoNOrMUeCcKuid TMPOIECC TPOU3BOACTBA dJeKTpodHeprum Ha TOIII.
OCco0EHHOCTH, TOCTOMHCTBA, HEAOCTATKH.

23. ATOMHBIC DSJEKTPHUYCCKHE CTAaHIWU. |EXHOJOTHYECKHH IPOIECC
mpousBoiacTBa AekrpodHeprud Ha ADC. OcoOEHHOCTH, IOCTOWHCTBA,
HEJIOCTaTKH.




24, TuaposneKTpOCTaHIMH. TEXHOJOTHMYSCKUI IPOIECC MPOU3BOICTBA
anekrpodHepruu Ha 'IC. OCOOCHHOCTH, TOCTOMHCTBA, HEIOCTATKH.

25. T'mapoakkyMyJIUpyIOIIKe 3JIeKTPOCTaHINHU. TeXHOIOInYeCKHiA poliecc
npousBoicTBa 3nekTpodneprun Ha [TADC. OCcoOCHHOCTH, JTOCTOMHCTBA,
HEJIOCTaTKH.

26. Dnexrpuyeckue MOCTaHLUH. TexHonornyecknit nporecc
pacmpeseneHus W [epefadyd  3JEKTPOdHEPTMHM Ha  IMOJCTAHIMSX.
Oco0eHHOCTH, JOCTOMHCTBA, HEJOCTATKH.

27. CTpyKTypHBIE CXEMBI DSJEKTPUYECKAX CTAHIUH W IOACTaHIUH.
CrpykTypHBIE CXEMBI TEIUTO(UKAITHOHHBIX CTaHIUI
(TeroaNIeKTpOeHTpaIe).

28. CTpyKTypHBIE CXEMBI DJCKTPHYECKAX CTAHIUH W IIOACTAaHINH.
CTpyKTypHBIC CXEMBI ATOMHBIX INEKTPUUECKUX CTaHIIMH,
THPOJICKTPOCTAHIMN ¥ KOHJCHCAIIMOHHBIX 3JIEKTPUYECKUX CTaHIINH.

29. CTpyKTypHBIE CXEMBbl DJEKTPHYECKUX CTaHUUA M IOACTAHIMH.
CTpyKTypHbIE CXEMBI ITOJICTAaHIUH.

30. I'maBHBIE CXEMBI OACTAHLIMIMA.

31. Beibop umcina W MONIHOCTH  TPaHCHOPMATOPOB  CBSI3UM  Ha
TEIUIO(PUKAITMOHHBIX CTAHIIUAX (TETUIO3IEKTPOLICHTPAIIAX ).

32. BeiOop ymciaa W MOIIHOCTH TPAaHC(HOPMATOPOB CBS3H Ha aTOMHBIX
ANEKTPHUYECKUX CTAHIUAX, THAPODICKTPOCTAHIMAX M KOHICHCAITHOHHBIX
ANEKTPHYECKUX CTAHIIHIX.

33. Bri0op unciia ¥ MOITHOCTH TPAHC(POPMATOPOB HA MOJICTAHIIUAK.

OcHoBHOE 000py10BaHuE
ANIEKTPUIECKUX CTAHIUN
u noacranmwmii (ITK-1.10).

34. CuHXpoHHbIE TeHepaTopbl. THIBI CHHXPOHHBIX TI'€HEPaTOpOB, HUX
TEXHUYCCKHE XapaKTEPUCTUKH ¥ KOHCTPYKLIUH.

35. CucTeMBbI OXJIaXK/IeHHSI CHHXPOHHBIX T€HEPaTOPOB.

36. CunoBble TpaHchopmaropsl u  aBroTpaHcdopmaropsl.  Turbl
TpaHc(OpMaTOPOB U UX MapaMeTPBI.

37. CXeMsl ¥ TPYIIIbI COEANHEHUI 0OMOTOK TpaHC(hOpMaTopoB. DIEMEHTHI
KOHCTPYKIIUH CHUIIOBBIX TPaHC(HOPMATOPOB.

38. CucTeMBl OXJIQX/ICHUS CHIIOBBIX TPaHC(HOPMATOPOB.

39. Harpy3ouHast crtocOOHOCTE CHIIOBBIX TPaHC(HOPMATOPOB.

40. OcobenHoctn KOHCTPYKIIUH u PEXKUMBI paboThI
aBTOTPaHC(HOPMATOPOB.

41. PerymupoBaHHe HampspKEHUS TpaHCHOPMATOPOB.

42. Bribop TparchopMaTOpoB H aBTOTpaHC(POPMATOPOB IO HATPY30UHOM
CIIOCOOHOCTH.

Kopotkue 3ambikanus B
cXeMax JIEKTPOCTaHLUI
u noxctanimii (ITK-3.6).

43. DneKTpoJMHAMHUYECKOE JIefiCTBHE TOKOB KOPOTKOT'O 3aMbIKaHHUSI.

44. Tepmuueckoe AEUCTBHE TOKOB KOPOTKOTO 3aMBIKAHHS.

45. Metoabl OTpaHUYEHUS TOKOB KOPOTKOTO 3aMbIKaHHUS.

46. TokoOrpaHUYHBAIOIINE PEAKTOPHI. BRIOOP peakTopoB.

47. PacueTHble YCIIOBHS Ui IPOBEPKU DICKTPUYECKUX almapaToB M
TOKOBEAYIIMX YacTeH M0 peKUMY KOPOTKOTO 3aMBIKAHUSL.

DNEeKTpUYECKUe
anmapaThl U TOKOBEIYIIIHE
vactu (TTK-1.10, ITK-3.6).

48. PacuerHble YCIOBUSI JUisi BbIOOpa INPOBOJIHMKOB M aIllapaTtoB I10
TIPOJIOIDKUTEIBHBIM PEXHMaM padOTHI.

49. IlluHBl pacnpeneNuTeNbHBIX YCTPOWCTB M CHIIOBBIE Kabemu. Tumbl
IIPOBOIHUKOB, TPUMEHSEMBIX B OCHOBHBIX JJICKTPUUECKHX ETISAX.

50. BeI00Op JKECTKHX IIHH.

51. Bei0op ruOKHX IIUH U TOKOTIPOBOIOB.

52. Bri0bop kaberneit.

53. Tamienue sneKTpUYECKOW Jyru. YCIIOBHsS BO3HUKHOBEHHUS! U TOPECHUS
JYTH.

54. Tamenue nyru. OCHOBHBIE CIIOCOOBI TallleHus] AYTH B anmaparax o 1
kB.

55. T'amenue myru. OCHOBHBIE CLIOCOOBI TallIeHHUS JYTH B allllapaTax BBIIIE
1 xB.

56. Kommyramnuonnslie anmapatsl Boie 1 kB. Pazbeaunurenn, otnenurenny,
KopoTko3aMblkateny. O01ue cBeIeHHSI.

57. PazpenuHnTEenM JUIS  BHYTPEHHEH YCTAaHOBKH. Pa3HOBHIHOCTH,
KOHCTPYKTHUBHBIE OCOOCHHOCTH, Ha3HaYEHUE ¥ IPUMEHEHHUE, IOCTOMHCTBA 1
HEJIOCTAaTKH, IPUMEPBHI.

58. PazpemunHuTenM Ui HApyXKHOM  YCTaHOBKM. Pa3HOBHIHOCTH,
KOHCTPYKTHUBHBIE OCOOCHHOCTH, Ha3HAYCHUE ¥ IPUMEHEHNUE, JIOCTOMHCTBA U
HEJIOCTATKH, IPUMEPDI.

59. KopoTko3aMbIKaTeIH U OTISIUTEINH.




60. BeIKIIOYaTEIM HATPY3KH.

61. BriOop pa3beanHHUTENEH.

62. BeixirouaTeny BEICOKOTO HanpspkeHus. OOIume cBeieHus.

63. Macnsiuele 0OakoBble BbIKIIOYaTe M. OCOOCHHOCTH KOHCTPYKLIWH,
raiieHue Ayrd, Ha3HayeHWe M NPHUMEHEHHe, JOCTOMHCTBA M HENIOCTAaTKH,
TIPUMEPHI.

64. Manomacnsiaele BbIKIto9aTend. OcOOCHHOCTH KOHCTPYKLUH, TallleHue
IyTH, HA3HAYCHHE U IPUMEHEHHE, TOCTOMHCTBA M HEIOCTATKH, IIPUMEpBL.
65. Bo3mymuble BoIkIIOUaTed. OCOOCHHOCTH KOHCTPYKIHH, TallleHHe
IyTH, HA3HAYECHHE U IIPUMEHEHUE, JOCTONHCTBA M HEAOCTATKH, IIPHMEPBI.
66. DmexTpomarHUTHBIE BBIKIIOYaTendn. (OCOOEHHOCTH KOHCTPYKIHUH,
railieHde Iyr¥, Ha3HaueHHe M NPUMEHCHHE, TOCTOMHCTBA U HENOCTATKH,
TIPUMEPHI.

67. Bakyymuble Bbikiaroyarend. OCOOCHHOCTH KOHCTPYKIHH, TallleHUE
JyTH, Ha3HaYCHUE U IPUMEHEHHE, IOCTOMHCTBA U HEJI0CTaTKH, IPUMEPBI.
68. DnerazoBble BbIKiIO4aTenH. OCOOCHHOCTH KOHCTPYKLHH, TallleHUE
JyTH, Ha3HaYCHUE U IPUMEHEHHE, TOCTOMHCTBA M HEIOCTaTKHU, IPUMEPHI.
69. BriOop BhIKITIOUATETICH.

70. UsmeputenpHble TpaHchopMaTopsl Toka. OOIIne CBEIACHUS U CXEMBI
COCMHCHUSL.

71. KoHCTpyKInu TpaHC(POPMATOPOB TOKA.

72. N3meputenbHble TpaHCPOPMATOPHl HampspkeHUs. OOIIre CBENeHUS H
CXEMBI COCIMHCHHSI.

73. KoHCTpyKI# TpaHC(POPMATOPOB HATIPSIKCHUS.

74. Beibop uaMepuTenbHBIX TpaHchopmaTopos. Beibop TpanchopmaTopor
TOKa.

75. Beibop uzmeputenbHbIX TpanchopmaTopos. Beidop tpanchopmaTopor
HaIpsDKEHHUSI.

BOHpOCLI AJIA TIOATOTOBKH K IK3aMEHY

DK3aMEH BKJIIOYACT TPU YaCTH: OOIIas TeopeTHdyecKas 4acTh (OJMH BOIPOC IO
O0IIe TEOPEeTHUECKOW 4YacTH TUCHUILIMHBI), TEOPETHKO-NPAKTHYCCKYIO0 4YacTh IO
CXeMaM DJJIEKTPHYCCKHX CTaHIMA W MOJCTaHIMKA (OAMH BOIPOC TIO CXeMam
AIIEKTPUYECKUX CTAaHUMA M TOJCTAHIMM), NPAKTUKO-TEOPETHUECKYI0 YacTh II0
OCHOBHOMY  3JIEKTPOOOOpPYAOBAaHUIO M  DJEKTPUUYECKHM  ammapataM  BBICOKOTO
HanpspKeHUs: (OAMH BOMPOC MO OCHOBHOMY 3JIEKTPOOOOPYIOBAHMIO U DJIEKTPUUECKUM
armaparam BbICOKOTO HanpshKeHus). J{Jsi OJrOTOBKY MUCHhbMEHHOTO OTBETA Ha BOIIPOCHI
ouera, KOTOpPbIE CTYICHT BBIOUpAET cydaitHbIM 00pa3zom, oTBoauTCs Bpemst 90 MUHYT.
[Tocne mpoBepkr OTBETOB Ha BOIIPOCHI OMJIeTa MpenogaBaTeslb IPOBOIUT CO CTYACHTOM
cobeceioBaHNE C IIENBI0 ONpEAETCHHUS YPOBHS OCBOCHHS CTYJEHTOM H3Y4YEHHOTO
MaTepuana ¥ MOXKET 33J1aTh JOMOJHUTEIbHBIE BOIIPOCHI.

Pacnipenenenre BOompocoB Mo OuiieTaM HAaXOAWUTCS B 3aKPBITOM IJI CTYICHTOB
noctymne. ExxeronHo mo IMCHUIUIMHE Ha 3aceTaHnu Kadeapbl YTBEpKIaeTcs KOMIUICKT
OuseToB Ui TPOBENCHUS OK3aMeHa. OK3aMeH SBIsIeTCsl HaumOojee 3HAuYMMBIM
OLICHOYHBIM CPEJCTBOM U PELIAIOIIUM B HTOIMOBOM OTMETKE YYEOHBIX JOCTHKCHHM
CTYZCHTA.

Hepequb TEM U BOIIPOCOB IJIfl MOATOTOBKH K IK3aMCHY

Ne HammMeHnoBanme o
i g —— ConeprkaHre BOIIPOCOB (TUMOBBIX 3aJaHHI )
1. OO01me cBeIEHUs O 1. DJEKTPUYECKIE CXEMBI ANICKTPHYECKUX CTaHIMN W moncTaHimid. OOrmme
cxemMax CBCICHUS.
paCHpe,Z[CJII/ITCHBHBIX 2 OVCHOBHI)IC Tpe6OBaHI/I$[, NPEABABIACMBIC K CXEMaM PacCIIpeaCINTEIILHBIX
yerp OICTE YCTPOWCTB AJIEKTPOYCTAHOBOK.
3. O6ume cBemeHust O cxemax JJIEKTPOYCTAHOBOK. Buapl cxeM M HX




anekTpoyctaHoBok (I1K-
1.10).

Ha3HaueHHe. Y CIOBHBIE rpaduieckre 0003HauSHS 1 OYKBEHHBIH KO JIEMEHTOB
JNEKTPUUECKHUX CXEM.

4. HopmartvBHas [OKYMEHTAIMs, TpUMEHsAEMas TpH TMPOEKTUPOBAHMM U
BHIOOpE TJIABHBIX CXEM OJIEKTPHYECKMX CTaHIMH M TOJCTAHIMH, CXeM
pacnpenenuTenbHbIX  YCTpOWCTB. l'ocymapcTBeHHble cTaHmapTel, [lpasuia,
Hopwmel PykoBogsiie nokymeHnTsl. HoMuHanbHble HANpsHKEHUSL.

5. Knaccuduxamms CXeM pacnpeieTUTenbHbIX YCTPOMHCTB.
Knaccuduxanmonnsie npusnHaku. Ilepsas rpynma cxem. [Ipumepsl cxem, ux
MpHMEHEHHE.

6. Knaccudukamus cxeM pachpeeMTeNbHBIX YCTpOHCTB. Bropas rpymma
cxeM. [Ipumeps! cxeM, X IpUMEHEHUE.

7. Knaccudukamus cxeM pacrpelenuTeNbHbIX ycTpoiicts. TpeThs Tpymma
cxeM. [Ipumepsl cxeM, UX IPUMEHEHME.

8. Kaccudukamms cxeM pacnpeieMTeNbHBIX YCTpoiicTs. UeTBepTas rpymma
cxeM. [Ipumepsl cxeM, HX IpUMEHEHUE.

Cxemsbl
pacnpeenuTeabHbIX
YCTPOMCTB
anekTpoyctanoBok (I1K-
1.10).

9. Cxems ANIEKTPHYECKHUX COeIMHEeHNI Ha ctopoHe 6-10 kB. Cxema ¢ omHOI
CHCTEeMOH COOPHBIX IIHH.

10. Cxems! nexTpuyeckux coeuHeHmii Ha cropore 6-10 kB. Cxema ¢ aByMs
CHCTeMaMH COOPHBIX IIIVH.

11. Cxempl snexTpuueckux coemuHenuii Ha crtopoHe 6-10 kB. CxeMmbl,
MpHMEHsIEMbIE Ha TeHEPATOPHOM HATPSDKCHUH.

12. Cxempl >meKTpuuecKuX COelMHEHMH Ha CTOpoHe 35 KB U BbIIe.
YnpouieHHsle cxembl PY.

13. Cxembl anekTpHuecKuX coeTuHeH i Ha cTopoHe 35 KB u Bbimre. Kosblenbie
CXEMBI.

14. Cxemp! onexTprdeckux coeMHEHNI Ha cTOpoHe 35 KB 1 Bbie. CXeMbl ¢
OJTHO¥ pabodeii 1 00X0HOM cHcTeMaMy COOPHBIX IIHH.

15. Cxemsl snextpuyeckux coenuHenuii Ha cTopoHe 35 kB u Bbiure. CxeMbl ¢
JBYMs pabovIMMU 1 00XOTHON CHCTeMaMy COOPHBIX IIIHH.

16. Cxembl oneKTprUecKuX coeTMHeHHi Ha cTopoHe 35 KB 1 Bhime. CXeMbI ¢
JIBYMSI CCTEMaMH IIMH U TpeMs BBIKITIOUaTe MU Ha JIBE IIETH.

17. Cxempl onexTpudeckux coeMHeHNI Ha cTOpoHe 35 KB 1 Bbime. CXeMbl ¢
JIBYMsI CHCTEMaMH [IIMH 1 YeTHIPbMSI BBIKITFOUATEISIMH Ha TPH LIETIH.

18. 3axpeThie pacnpenemurenbHbie yeTpoiicTBa. TpeGoBaHMS K KOHCTPYKIHSIM
3PV. Koncrpykuuu 3PY.

19. KommniektHble  ycTpoifcTBa  BBICOKOTO — HampsbkeHHs.  KOMILIEKTHbIE
pactpesenTeNbHbIE YCTPOICTBA BHYTPEHHEH U HAPY>KHOM YCTaHOBKH.

20. OtkphIThIE pacTpeenUTeNbHbIe yCTpoOiicTBa. TpeOGoBaHHs K KOHCTPYKITHAM
OPY. Koncrpykimu OPY.

CTpyKTypHBIE CXEMBI
AJIEKTPUYECKUX CTAHIUN
Y MOJICTAHIINH, TJIABHBIE
cxemsbl noactannmii (ITK-

1.10).

21. TermioBble KOHIEHCAIMOHHDIE AJIEKTPUYECKUE CTAHIMU. TEeXHOIOrMYecKuit
npoliecc mpou3BojcTBa MekTpodHepruu Ha KOC. OcobeHHOCTH, TOCTOMHCTBA,
HEZIOCTATKH.
22. TennoduKaMoHHbIE CTAHIMH (TETIOMIEKTpOLeHTpaH). TexHONornIecKuii
TIpOIIeCC MPOU3BOJICTBA AekTpodHeprir Ha TOLl. OcoOeHHOCTH, JOCTOMHCTBA,
HEJIOCTaTKU.

23. ATOMHBIE ~ DNEKTpPMUECKHE  CTAHIMH.  TeXHOJOTMYECKHH  mporecc
npon3BojicTBa  AnekTposHeprun Ha ADC. Oco0eHHOCTH, JOCTOMHCTBA,
HE/IOCTATKH.

24. TunposnextpocTanimy.  TeXHONOTMYECKHiT — TPOLECC — MPOM3BOICTBA
anektposHeprur Ha ['DC. OcoOeHHOCTH, JOCTOUHCTBA, HEJIOCTATKH.

25. TuapoakKyMy/MpyIOIIie dIeKTpocTaHIiH. TeXHONOrHuecKmii  mporece
npon3BozicTBa anekTpodHeprun Ha [ADC. OcoOeHHOCTH, JOCTOMHCTBA,
HEZIOCTATKH.

26. DJeKTpUYEeCKUe MOJICTaHIMK. TeXHONMOrMYeCKHUi MpoLIece pacnpeaeieH s 1
mepeiaul  AJIEKTPOSHEPruM Ha MOACTaHIMAX. OCOOEHHOCTH, JIOCTOWHCTBA,
HEJIOCTATKH.

27. CIpyKTypHBIE ~ CXEMBI  JIEKTPMUECKHX CTAHIM M TOJCTAHIIHIA.
CTpyKTypHBIE CXeMBbI TEIIO(OUKAIMOHHBIX CTAHIINH (TETNIOAIEKTPOIICHTpaIekt).
28. CTIpyKTYpHBIE ~ CXEMBbl  OJJIEKTPMYECKMX CTaHUMA M MOACTAHIIMIL.
CTpyKTypHBIE CXEMBI aTOMHBIX EKTPHYECKUX CTAHIINH, THIPOIIEKTPOCTAHIINN
Y KOHJICHCAIIMOHHBIX AJICKTPHYECKHX CTAHIIHI.




29. CIpykTypHBlE CXeMBbl ONEKIPUYECKHX CTAHIMH ¥ TOJCTAHIWMIL.
CTpyKTypHBIC CXEMBI TIOJICTAHIIUH.

30. I'maBHBIE CXEMBI TIOJICTAHIIHIA.

31. Beibop umcma M MOIHOCTH  TpaHC(OPMATOPOB  CBA3M  Ha
TeIUTO(MKAIMOHHBIX CTAHIISIX (TEIUIOICKTPOIICHTPAIISIX).

32 BI>I60p yucila W  MOIIHOCTU TpaHCd)OpMaTOpOB CBsJA3M Ha AaTOMHBIX
QJICKTPUYICCKUX  CTaHIUAX, THUAPOIJICKTPOCTAHIUAX W  KOHACHCAIIMOHHBIX
AJICKTPUICCKUX CTAaHIUAX.

33. Bri6op 4riciia 1 MOITHOCTH TPaHCHOPMATOPOB HA TOJCTAHIMSX.

OcHoBHOE 000pyI0BaHUE
ANEKTPUYECKUX CTAHINI
u noacrannmii (ITK-1.10).

34. CunxpoHHble TeHepaTopbl. THIBI CHHXPOHHBIX —T€HEpaToOpoB, HX
TEXHUUYECKHE XapaKTEPUCTHKU U KOHCTPYKIUH.

35. Cucremsl OXIaKIeHHS CHHXPOHHBIX TEHEPATOPOB.

36. CunoBble  Tpancdopmatopel M aBTOTpaHCOpMaTophl.  THIIBI
TPaHCHOPMATOPOB U HX TTAPAMETPHI.

37. CxeMbl ¥ TPyl COETMHEHHH OOMOTOK TpaHC(OPMATOPOB. DNEMEHTHI
KOHCTPYKITHH CHJIOBBIX TPAaHC(OPMATOPOB.

38. Cucremsl OXTaKIeHHS CHIOBBIX TPAHC(OPMATOPOB.

39. Harpysounas crocoGHOCTh CHIIOBBIX TPAHC(HOPMATOPOB.

40. Oco6eHHOCTH KOHCTPYKITHH M PEKIMBI paGOThI aBTOTPAHC(OPMATOPOB.
41. PerynmpoBaHue HanpsLKEHAS TPAHCHOPMATOPOB.

42. Bribop TpaHCc(OpPMATOPOB M aBTOTPaHC(OPMATOPOB IO HATPY3OUHOM
CITOCOOHOCTH.

Kopotkue 3ambikanus B
CXeMax 3JIEKTPOCTaAHIUI
u nozacrauwmii (ITK-3.6).

43. DnexrpoauHAMUYECKOE JHCTBHE TOKOB KOPOTKOTO 3aMBIKAHHSL.
44. Tepmuueckoe feHCTBHE TOKOB KOPOTKOTO 3AMBIKAHHSL.

45. Metonb! orpaHMYEHHsS TOKOB KOPOTKOTO 3aMBIKAHHS.

46. ToxoorpaHHUMBAIONIKE PEAKTOPEL. BIGOP peakTopos.

47. PacueTHple yCNOBHSL I TPOBEPKH DJIEKTPHUCCKUX —AaMNapaToB U
TOKOBEYIIHX YaCTeH M0 PEKUMY KOPOTKOTO 3aMBIKAHUSL.

DNeKTpuYeCcKue
anmapaThl U TOKOBEIYIIIHUE
gactu (ITK-1.10, I1K-3.6).

48. PacuetHble ycnoBMS JUI BBIOOpa MPOBOJIHMKOB M amNapaToB IO
TPOJIOJDKUTENIBLHBIM PEKIMaM PaOOTHL.

49. luust pacnpeenUTeNbHBIX YCTPOWCTB M CWJIOBbIE KaOemu. Turmbl
MIPOBOAHUKOB, IPUMEHIEMBIX B OCHOBHBIX 3JIEKTPHUYECKUX LIETISX.

50. Bri6op ecTKHX MHH.

51. Bri60p ru6KuX IMIHMH U TOKOTPOBOIOB.

52. Bribop kabeneii.

53. Taurenue »eKTpHYecKoii TyrH. Y CI0BUs BOSHUKHOBEHHS H TOPEHHS IyTH.
54. T'amenue ayru. OCHOBHBIE CTIOCOOBI rallIeHHs ATy B armaparax jo 1 kB.
55. Tamenue ayru. OCHOBHbIE CTIOCOOBI rallleHKs yTH B anmnaparax Bbie 1 kB.

56. Kommyranmonsble anmapathl Bbime 1 kB. PasbequHuTeNH, OTHETUTENH,
KOpoTKo3aMbIKaTeny. OOI1e CBeIeH .

57. Pazpemumamrenn  mist BHYTpPEHHEH  YCTaHOBKHA.  Pa3HOBHIHOCTH,
KOHCTPYKTHBHBIE OCOOCHHOCTH, Ha3HAaYeHWE U IPUMCEHCHHE, JOCTOMHCTBA U
HEZIOCTATKH, TIPUMEPBL.

58. PasbemmmmTenn s HAPY)KHOH  YCTaHOBKU. PaznoBuHOCTH,
KOHCTPYKTHUBHBIE OCOOEHHOCTH, Ha3HAaYe€HHWE U IPUMEHEHHE, JOCTOMHCTBA U
HEZIOCTATKH, IPUMEPHI.

59. KopoTko3aMbIKaTen 1 OT/IETHTENTH.

60. Brixmouarenm Harpy3Ku.

61. Bri6op pasbemHuTENE.

62. BoIxmouaternu BLICOKOTo HanpsikeHus. OOILIHe CBE/ICHHSL.

63. Macnsable 6akoBble BbIKTOUaTeH. OCOGEHHOCTH KOHCTPYKITHH, TallleHue
JIyTH, Ha3HaY€HUE U IPUMEHEHHUE, JOCTOUHCTBA 1 HEIOCTATKH, IPHMEPBL

64. Manomacnsanbie BekmouaTen. OCO6EHHOCTH KOHCTPYKIH, TAIlIeHHE TyTH,
Ha3Ha4YeHHe ¥ MPUMEHEHNE, JOCTONHCTBA M HeIOCTATKH, IPHMEPBL.

65. Bosmymmbie Bbikmouateni. OcoGeHHOCTH KOHCTPYKIMH, TallleHde JTyTH,
Ha3HA4YEHUE U IPUMEHEHHUE, JOCTOUHCTBA U HEIOCTATKH, PHMEPBL.

66. DnexrpomarnuTHEIe BhIKMIOUaTe. OCOBGEHHOCTH KOHCTPYKIIUH, TAIICHHE
JIyTH, Ha3HAYEHNE ¥ TPUMEHEHHE, IOCTOMHCTBA M HEJIOCTATKH, TPAMEPBL




67. Bakyymnuble Beikmouateny. OCOGEHHOCTH KOHCTPYKIIMH, TallleHHe yTH,
Ha3HAueHUE U NPUMEHEHHE, TIOCTOMHCTBA U HEJIOCTATKH, IIPUMEPBL.

68. Dnerazopble BeIKMOUaTEMH. OCOGEHHOCTH KOHCTPYKIWH, TalleHHE IyTH,
Ha3HAYCHHE W PUMEHEHHUE, TOCTOMHCTBA U HEIOCTATKH, IPHUMEPBI.

69. Bri6op BeIKTIOUATENIEH.

70. Usmeputensuble TpaucdopMaTopsl Toka. OOIIME CBENEGHHS M CXEMbI
COEJTUHEHHUSL.

71. Konctpykimu TpaHC(OpMATOPOB TOKA.

72. VsMepuTenbHble TpaHCHOPMATOPhI HAMpPsiKeHKs. OOIIIE CBEICHHS H CXEMbI
COCIMHEHHSL.

73. KoHcTpyKium TpaHc(OpMATOPOB HAMPSHKEHELS.
74. Bri6op m3sMepuTesHBIX TpaHchopMaTopoB. BeiGop TpaHc(hopMaTOpoB TOKa.

75. Bbibop M3MepUTENbHBIX TpaHChOPMaTOpoB. BbiOop TpaHCcdopMaTopos
HAIpsDKEHUS.

DNeKTpUUeCKUe CTaHIIUH,
ux rnaBubie cxemsl (I1K-

1.10, TIK-3.6)

76. T'naBHbIE CXeMbI KOH/ICHCAIMOHHBIX AEKTPMUYECKUX CTAHIIMIA.
77. T'naBHBIE CXeMbI ATOMHBIX STEKTPHYECKHX CTAHIIHIA.
78. T'naBHbIE CXeMBI TEMIO(GHMKAIMOHHBIX CTAHIIHIA (TETIOdIEKTPOLIEHTpaIeH).

79. I'nmaBHBle CXEMBI THAPOAIEKTPOCTAHIMH M  THAPOAKKYMYIHPYFOIIHX
AIIEKTPOCTAHIHH.

CoOCTBEHHBIC HYXIbI
ANEKTPOCTAHIIUHI U
noacranimii (ITK-1.10)

80. DrextpocHabikeHre COOCTBEHHBIX HYKJ] SMEKTPOCTAHIMI U TIOICTAHIIAIL.
OO1e CBeIeHUS.

81. Cxembl 5reKTpocHaGKeHHS COOCTBEHHBIX HYKI —KOHICHCAIIMOHHBIX
ANIEKTPUUECKUX CTaHLIUM.

82. CxeMbl 2neKTpocHAOXKeHHsS COOCTBEHHBIX HYXKJ TerIO(UKAIMOHHBIX
CTaHIIMUI (TEIUIOIEKTPOLICHTpaJIeH).
83. CxeMbl a1eKTpocHAGKEHNs COBCTBEHHBIX HYK]] OICTAHITHIA.

udpossie noacTaHIH
(TIK-1.10, TTK-2.4)

84. TlpumeneHne cHcTeM  aBTOMATH3MPOBAHHOTO — MPOEKTHPOBAHMSA — TPH
MPOEKTUPOBAHUHU CXEM 3JIEKTPHIECKUX CTaHIui n moacranuumii (ITK-2.4).
85. Ipumenenne rpaduueckux pemaKTOpPOB MpH MPOEKTHPOBAHHUU CXEM
ANEKTpUYUeCcKuX cTanimil u moacranimi (I1K-2.4).

86. IMpumeneHue MPOrpaMMHOTO KOMILIEKCA [T PACYeTa yCTAHOBHBIINXCS
PSXUMOB CHCTEM JeKTpocHaOxeHns RS-3 mpu mpoekTHpoBaHHH CcXeM
JNEKTPUYUECKHX cTaHuii U nojcranuui (I1K-2.4).

87. Tlpumenenne mpOrpaMMHO-BBIMHCIHTENFHOTO Kommiekca (ITBK) mmsa
pemieHns 3ajad [0 pacyeTy, aHadu3y ¢ ONTUMH3AaIUH PEKHUMOB
ANIEKTpUUECKUX ceTeil u cucteM RastrWin3 npu npoeKTHpOBaHHU CXeM
dNEKTpUYeCcKuX cTanimii u moacranimi (ITK-2.4).

88. CybbeKThl JIeKTpOdHEPreTHIeCKoro KoMIUleKea, oOmmas HH(popMamus 1
CTPYKTYpa JIEKTPOCETEBOH KOMITAHUH.

89. O6mas nudopmamms o HGPOBOH TPaHCHOPMAIMHE B AIIEKTPOCETEBOM
KOMITJIEKCE.

90. Ipo6nemsl, pemaeMble B paMKax MPOrpaMMBbI IUGPOBOi TpaHchOpMAIIN.
TexHOMOrngecKre MPeAOCHUTKH CO3IAHUS KOHIICTIIUH IA(PPOBU3ALIIH.

91. enm, 3aa4u 1 rPyNITIEI MEPONPHUATHIA I(POBOI TPAHC(HOPMALIIIL.

92. Texnonornn M osTambl 1UGPOBOH TpaHCHOPMAIMH B SNEKTPOCETEBOM
KOMITJIEKCE.

93. OprammsanuionHsle W3MEHEHMS B paMKaX TPOrPaMMbI  IM(POBOIL
TpancopMaml B BIIEKTPOCETEBOM KOMIDIEKce. [IpoeKThl TepBOro 3Tama
1HdpoBoit Tpanchopmarmy. Co3aHne eIMHBIX IIEHTPOB YIPABIICHHS CETSIMHU.
94. Cosnanue udpoBoii nojcraniyy 1 mdposoro PAC.

95. Hakomuresu sHepriu 1 IUQPOBOA SIEKTPOMOHTEP.

96. UurennexTyanbHblii  ydeT  NEKTPOPHEPrHM,  ABTOMATH3MPOBAHHAS
nuarsoctrka BJIL

97. l'ocynapcteHHass  MH(PACTPYKTYpa 1O  THONIEPXKKe  H(POBOIL
TpanchopMaruu. M3MeHeHHWsT B 3aKOHOJATENILCTBE  pPEAIM30BAHHOE U
TUTAaHHPYEMOE.

98. Moxyments! B 06macTy mudposusamyy. UTo Takoe HudpoBast MOACTAHITIS?
99. Cranmapr MIK 61850. Hashauenne, cTpykTypa craHmapra. TepMuHbI,
TIOHSITHSL U OTIPEJICIICHHSI.

100.  Tporokossi cranzapta MK 61850.




101.  Crpykrypnas cxema 1udpoBoit oACTAHIMM.

102.  TIpemmymecTa IgpPOBOIL MOACTAHIMHN TIEPE TPAIUIIMOHHOM.

103.  VpoBHM 3KCIUTyaTAMOHHOH OTBETCTBEHHOCTH, OCHOBHEIC MOIXOJBI
nipu cozannu LIIIC, xpureprn otHecenns k L{TIC.

104.  Vngopmarmonnas 6e30MacHOCTh M HOPMATHBHBIE JOKYMEHTBI I
noctpoenus LIIC.

105. Peammosammbie npoektel I[[IC. MupOBOi OMBIT  BHEIPEHMS
texuojoruu L{IIC. Beiop! o TexHonoruu LITIC.

106.  O6mas uropmanms o paitoHe smeKTpryeckux ceteil. HeoTkmodaemas
ceTb. OTKIIIOYaeMast CeTh C HEOTKITIOYAEMbIMH TTIOTPEOUTEISIMHUL.

107. Tlomxoml K peKOHCTPYKIMM pacTIpelelUTENbHBIX CeTell B paMKax
mdpoBoil  TpaHchopManuy. HampaBneHus — MOJEpHM3alMM  OCHOBHOTO
obopynoBarus mudposoro POC.

108.  Texnomorun mappooro  POC.  XapaKTepuCTHKH  YCTPOKCTB
pacrpeneNeHHOH aBTOMATH3aIHN.

109.  Topsnok paGoTs ycTpoiicTB pacnpe iesieHHol aBToMaTu3auu. Ipuvep
PaboThI YCTPOHCTB pacipeielIeHHOM aBTOMATH3aIIIN.

110. Dnementsl pacmpeneneHHON aBTOMATH3ALMH HA PEATHHON CXEME.
[Mutanue y3na Harpy3ku OT pa3HbIX CEKUMH IMH 01HOHM nojactaHuuy. Iluranue
Y3714 Harpy3KH OT ABYX MOJICTAHIIHIA.

111.  Pexnoysep. Onpenenenue W HasHaueHue. KoHCTpyKTHBHOE
HCIIOJIHEHKE. XapaKTepUCTUKU. BapuaHThl UCIIOJIB30BaHMU.

112,  Ynpasnsembiii BbIKTIOUaTeTs HArpy3kd. ONpeiesieHHe U Ha3HAuYeHHe.
KoHCTpyKTHBHOE HCTIONHEHNE. XapaKTepHCTHUKU. BapraHThI HCIIOIB30BaHMSL.
113.  VYnpasnsiemblii pasbeauHuTENb. MHIMKATOPH! KOPOTKOTO 3aMBIKAHKSL.
Xapaxrtepuctuku naaukaropos K3. Tlpumep padotsr nuaukatopos K3.

114.  Ynpasnsemblii crabumizatop HanpsbkeHus. COBpeMEHHbIE TEXHOIOTHH
JUIA pacTipeIeTIUTENbHBIX CETeH.

115.  BsIBoapl o MacuITabHOM aBTOMATH3AIMH PACTIPEIETMTEbHBIX CeTel B
pamMKax nugpoBoi TpaHCHOpPMAIIIH.

IlepeyeHb KOHTPOJIbHBIX MATEPUAJIOB
JJISl 321U THI KYPCOBOI'0 MPOEKTA/KypCcoBOil padoThl

IIpuMepsI THIIOBBIX BONPOCOB A5 321U ThI KypcoBoii padoTsl
1. CunoBble TpaHcopmaTopbl (aBTOTpaHCHOPMATOPHI) KAKOW MOIIHOCTH H
MapKH BBIOpAHBI U1 MPOEKTUPYEMOM MOJACTAHIIMH.
2. Kakyro cucremy oxiakaeHUs] UMEIOT BEIOpaHHBIE CHUIIOBEBIE TPaHC(HOPMATOPHI
(aBTOTpaHchopmaTopsl)?
3. Tlo xakuM yCIIOBHSIM OCYIIIECTBIISIACH TPOBEPKA CUIIOBBIX TPaHCHOPMATOPOB
(aBTOTpaHCcHOpPMaTOpPOB)?

4. UYro XapaKTepHU3yeT napameTp CHUJIOBOTO TpaHnchopmaropa
(aBTOTpaHC(OpMATOPHI) «HAMPSHKEHWE KOPOTKOTO 3aMbIKaHUS», B KAKUX pacuerax
MpUMeHsieTcs?

5. TlokaxuTe BBHIOpaHHBIE CHUJIOBBIE TpaHcPopMaTopbl (aBTOTpaHCHOpPMATOPHI)
Ha cXeMe MOJICTaHIINH, KaK OHU 0003HAYEHBI?

6. Kakoe KoIMUeCTBO MHTAIOMIMX BO3AYIIHBIX JIMHWA BBIOpAaHO IS
MPOSKTUPYEMOI MOACTAHIINU U TI0 KaKHM YCIIOBHSM MTPOU3BOIMICS BEIOOD?

7. KaxoBa mapka u cedueHre BRIOPaHHBIX TPOBOJIOB BO3AYIIHBIX JTMHHMA?

8. Kakum o00pa3oM OCYIIECTBISIJICS BBIOOP CEYEHHUS MPOBOJOB MHUTAIOLIUX
BO3JYILIHBIX JINHUI?

9. [Ilo xakuM yCIOBHSIM TIPOM3BOAMIACH MMPOBEPKA YMCIIA M CEUYEHHUs MPOBOJIOB
MUTAIONINX BO3AYIITHBIX JIMHUH?



10. Kakas BpiOpaHa cxema paclpeleIUTeIbHOIO YCTPOWCTBA  BBICILETO
HanpspkeHusi? O6ocHyTe BhIOOP?

11. Kakoe KOIMYeCTBO NPUCOECTUHEHUN HMEET paclpeieiUTeIbHOE YCTPOUCTBO
BhIciero HanpspkeHus? Kakue ato npucoeaunenus? [lokaxure ux Ha cxeme MOJICTaHIINY.

12. Kakas BblOpaHa cxema pacHpelesIUTENIbHOTO  YCTPOMCTBA  CPETHETO
Hanpsbxenus? O0ocHyiiTe BbI00p?

13. Kakoe KOIMYeCTBO TPUCOCTUHEHHWA HMMEET paclpeleiuTeIbHOE YCTPOMCTBO
cpenHero HanpsbkeHus? Kakue 3to npucoeanHenust? [lokaxuTe Ux Ha cXeme MOACTaHIIUU.

14. Kakas BpiOpaHa cxema pacipeaeIMTeIbHOr0 yCTPONCTBA HU3ILIErO HAITPSKEHUS ?
Ob6ocHyiiTe BEIOODP?

15. Kakoe KOJMYEeCTBO NPUCOCAMHEHUNA HUMEET paclpeiesIuTEIbHOE YCTPONUCTBO
Huz1ero Hanpspkenus? Kakue 3to npucoenunenusi? [lokaxkure ux Ha cxeMe NOoJICTaHITUH.

16. Ilo xakoMy MeTOIy TPOU3BOAWICA PACUET TOKOB KOPOTKOTO 3aMBIKAHHS B
CXeMe TMPOEKTUPYEMOM TMOACTAHIMU? VYKaXUTE pacueTHble TOYKHU, U3 KaKUX
COOOpaKeHU OHU BBHIOUPATUCH?

17. Kaxkue BbIOpaHbl Oa3uCHBIE YCIOBUS Il pacyeTa TokoB K37

18. Kakoe 3HaueHHME MMEET PKBUBAJICHTHOE COMPOTUBJIICHUE CXEMbI 3aMEICHUS
MOACTAaHIIUU JI0 IEPBOM pacueTHON Touku? Kak BbINOTHSIICA pacyeT?

19. Kakoe 3HaueHHMe MMEET PKBUBAJICHTHOE CONPOTUBJICHUE CXEMbI 3aMEICHUS
ITOACTAaHLIMX 10 BTOPOU pacueTHOM TOUYKK? Kak BeIMOJIHSIICS pacuer?

20. Kakoe 3HaueHHWe WMEET DKBHBAJICHTHOE COMPOTHUBIICHUE CXEMBI 3aMECIICHUS
MOJICTAHIIMU 10 TPEThEN pacueTHOW TOUukn? Kak BBINOHSIICS pacyuer?

21. Kakwue cOCTaBISIONINE TOKOB KOPOTKOTO 3aMBIKAHUS PACCUNTAHBI TSI CXEMBI
MOJCTAaHIIUUA U KAKOBO MX JajbHelIlee Ha3HauYeHue?

22. Ot 4dero 3aBUCAT 3HaUCHUS yIapHBIX TOKOB K3 1 Kak OHU OmpeAemnsInch?

23. Ecnu 1 HEoOXOAMMOCTh YCTAHOBKHM TOKOOTPAHMYHBAIOIIETO peaKkTopa Ha
MOJICTAHIIMN U TIOYEMY?

24. YKaxuTe 3HAYCHUS MAKCHMAJbHBIX pa0OYMX TOKOB B IIEMSX CHIIOBBIX
TpanchopmatopoB (aBToTpanchopmaTopoB)? e mpoTekaroT 3TH TOKH (IOKa3aTh Ha
cxeme)?

25. Kak omnpenensyvch 3HA4Y€HHS TOKOB Ha IIMHAX PACTPEIETUTEIbHbBIX
YCTPOMCTB U B LIENSAX CEKIIMOHHBIX BBIKIIFOYATEIECH?

26. Kakwue BBIOpaHbI BBIKJIFOYATETU B HETISIX MIPUCOETUHEHUM
pacnpeAenuTENbHOT0 yCTpPOMCTBa BhIcHiero HampsbkeHusa? [lo kakuM mapamerpam
OCYILIECTBIISIICS UX BbIOOp U mipoBepka? [lokazaTh ux Ha cxeme.

27. Kakwue BBIOpaHbI BBIKJIFOYATETU B HETISIX MPUCOETUHEHUM
pacrpeeuTeIbHOT0 YCTpoicTBa cpeaHero Hampspbkenus? Ilo kakum mapamerpam
OCYILIECTBIISICS UX BbIOOp U mipoBepka? [lokazaTe ux Ha cxeme.

28. Kakne BBIOpaHBI BBIKJTIOUATEIHN B LEMAX MPUCOCTUHEHN
pacrpenenuTeIbHOr0 yCTPOMCTBA HU3IIEro HampsbkeHus? Ilo kakuM mapamerpam
OCYIIECTBJISICS X BhIOOp U mpoBepka? [loka3zath nx Ha cxeMme.

29. Kakme BbIOpaHbl TpaHcopMaTOpbl TOKa B IEMSIX MPUCOCTUHEHUN
pacrpenenuTeIbHOr0 yCTpolcTBa Bhiciero HampsbkeHus? I[lo kakum mapamerpam
OCYIIECTBIISUICS X BhIOOp U mpoBepka? [loka3zaTe ux Ha cxeme.

30. Kakme BbIOpaHbl TpaHcPopMaToOppl TOKAa B MEMNSAX MPUCOSAMHEHUI
pacrpenenuTeIbHOT0 YCTpolcTBa cpeaHero HampspkeHusi? Ilo kakum mapameTpam
OCYILIECTBIISIICS UX BbIOOp U mipoBepka? [lokazaTh ux Ha cxeme.



31. Kakue BbIOpaHbl TpaHchOpMATOpPhl TOKa B IEMSIX MNPUCOCAUMHEHUMN
pacnpeeNnTeNbHOr0 YCTpOicTBa HM3IIero HampsbkeHus? I[lo kakum napaMmerpam
OCYILECTBIISICS UX BbIOOp M npoBepka? [loka3aTs UX Ha cXxeMe.

32. Kakas BblOpaHa OIIMHOBKAa B pacCHpElE/IUTEIbHOM YCTPOMCTBE BBICLIETO
HanpspkeHus? 11o kakuM ycioBUsl OCYIIECTBIISIICS BBIOOP U MPOBEPKA OLIMHOBKU?

33. Kakas BbIOpaHa OIIMHOBKA B pacHpelesIUTEIbHOM YCTPOICTBE HHU3IIETO
HanpspkeHus? [1o KakuM yClIoBHsI OCYLIECTBIISUICS BBIOOP U MPOBEPKA OIIMHOBKU?

34. IlokaxxuTe Ha CXeM€ MOJCTAHIUN PACHPEIEIUTEIHLHOE YCTPOUCTBO BBICIIETO
HaIpsSDKEHUS. U ero omurHOBKY? Kakue cucTeMbl HIMH COAEPKUT PACIPEEIUTEILHOE
YCTPOUCTBO?

35. Ilokaxkute Ha cxeMe MOJCTAHIIMU PACTIPEACTUTEIEHOE YCTPOMCTBO CPETHETO
HaIpsSDKEHUS. U ero omurHOBKY? Kakue cucTeMbl HIMH COAEPKUT paclpeeanuTeNbHOe
YCTPOUCTBO?

36. Ilokaxkute Ha cxeme MOJACTAHLIMU PACHPEAENIUTENbHOE YCTPOUCTBO HU3LIETO
HaIIPSDKEHUS. U €ro OomMHOBKY? Kakne cucTeMbl HIMH COAEPKUT PACIPECIUTEIBHOE
YCTPONCTBO?

37. TlokaxuTe Ha CXeMe TIOJCTaHIIUU BBIOpaHHBIE TpaHCc(OpMaATOPHI
HanpsbkeHus? Kakue Tunel TpaHcOpMaTOpOB HANPSKEHUST BEIOpaHbI?

38. IlokaxxuTe Ha cxeMme MOJCTAaHIMH BbIOpaHHbIE pazbeauHUTENN? Kakue TuIibl
pazbeuHUTENEN BRIOpaHbI?

39. IlosicHuTe Ha3HaueHWE W TMPHUHIMI PabOTHI OOXOMHBIX BBHIKIIOUaTeneii? B
KAKOM COCTOSIHUM OHM HaXOZSATCS B HOPMAJIbHOM PEKUME padOThI OACTAHLIMH?

40. TlosicHuTe Ha3HAYEHHWE M MPHUHILHUI PaOOTHI CEKIMOHHBIX BBIKItOUaTenen? B
KAKOM COCTOSIHUM OHHM HaXOASTCS B HOPMAJILHOM PEKHUME padOThI MOJCTAHIIUN ?

5.3. TunoBble KOHTPOJIbHBIE 3aaHUs (MATEPHAJIbI)
JJIS TEKYLIero KOHTPOJISl B ceMecTpe

Tekymuii KOHTPOJIb OCYIIECTBIISIETCS B TEUCHHUE D-T0 U 6-I'0 ceMecTpoB B hopMme
coOeceoBaHUs BO BpeMsi MPOBEICHUS MPAKTHUUECKUX 3aHATHH U B (OpME 3allUThl
nabopaTopHBIX paboT.

IIpuMepbI THIIOBBIX BONIPOCOB U 32/1a4 VISl NPAKTHYECKUX 3aHATHI

1. Kauke xapakTepHble OCOOEHHOCTH UMEIOT TETIOAJICKTPOLICHTPATN?

2. Kakue CTPYKTYpPHbBIC CXEMBI TIPUMEHSIOTCS TUIst MOCTPOCHMUSI
TETIO3JICKTPOIICHTpaICH ?

3. Urto Takoe reHepaTopHOE PacpeIeTUTEIHFHOE YCTPOHCTBO, KAKOBO €TI0 Ha3HAUCHHUE?

4.  T'eneparopbl Kakoil MOIITHOCTH U KAKOE MX KOJIMUECTBO MOMKET MOKITFoUarhesi K [ PY?

5. Kakue MOYKHO BBIICIMTh OCHOBHBIE OCOOCHHOCTH TIOCTpoeHus cxeM [ PY?

6. Kaxkue BO3MOXXHBI BApHAHTHI IIOCTPOSHUS CTPYKTYPHBIX cxeM TOL ¢ reneparopHbM
pacrnpeeMTeIbHBIM YCTPOHCTBOM?

7. TlpuBemurte mpumep MOCTPOCHUsSI CTPYKTYpHOM cxeMbl TOL] GrouHoro Tuma?

8.  IlpuBemuTe npumep NOCTPOEHUS CTPYKTYpHOU cxembl TIII cMemanHoro THA?

9.  Kak ocymiectsisiercst BoiOOp TpanchopMaropoB cBsizu Ha TOL c 'PY?

10. TIlo xaxomy npuHLmMITy cTpositcst cTpykTypHble cxeMbl ADC, '2C u KOC u nouemy?

11. Kakue BO3MOXKHBI BapuaHThI OCTpoeHus CTPYKTYpHBIX cxeM ADC, 'DC u KOC?



12. Kakoe komuuectBo PY moxker umers ctpykrypHas cxema ADC, I'DC u KOC?
[IpuBecTu mpuMepbl CTPYKTYPHBIX CXEM.

13. Kakue Bo3MOKHBI BapuaHThI mocTpoeHus cxem 0s10koB KOC? Kakue ocobeHHocTH
OHU UMEOT?

14. Kakue BO3BMOXHBI BAPUAHTHI OCTPOEHUS CTPYKTYPHBIX cxeM KOC?

15. IlpuBect mpuMmepbl BapuaHTOB CTPYKTypHbIX cxeM KOC ¢ omHum
pacnpeneMTeNIbHBIM YCTPOHCTBOM MOBBITICHHOTO HAIPSDKCHUS?

16. IlpuBect mpumepsl BapHaHTOB CTPYKTypHbIX cxem KOC ¢ aByms
pacnpeneMTeIbHBIMEI YCTPOHCTBAMHE TIOBBIIIICHHOTO HAITPSHKCHIIS?

17. Kakum 06pazomM BEIOHParoTCs OJI0YHBIE TPAaHCHOPMATOPHI U TPaHCHOPMATOPHI CBSI3U
TUTS CTPYKTYpHBIX cxem KOC?

18. Kakue yunTpIBarOTCsI YCIOBUS TP (POPMUPOBAHUH CTPYKTYpPHOU cxeMbl KOC?

19. Kakue cxembl mpuMeHsTIOTCs Ha cTopoHe 6-10 kB anextpocTanmmii?

20. Kaxkue cxembl mpuMeHstoTcs Ha cropoHe 35-750 kB anekTpocTaHimii?

21. Kakue cxembl IpUMEHSIOTCS Ha cTopoHe 6-10 KB snekTpruueckrx moIcTaHImii?

22. Kakue cxembl npuMeHsttoTcst Ha ctopoHe 35-750 kB anekTprueckux mocTaHIuii?

23. Kak ocymiecTBisiercsi BBIOOp CHIIOBBIX TPaHC(HOPMATOPOB Ha MOJCTAHIHSX ?

3agaua

3apanue. Heo6xoaumMo pa3paboTaTh CTPYKTYPHYIO CXEMY TEIUIOAIEKTPOLICHTPAIN
(TOIL) cmemanHoro tuma. Ha mepBoMm »3Tame pa3pabOTKU CTPYKTYPHOM CXEMBbl
AIEKTPOCTAHIIUM MPOU3BOAUTCS BBHIOOP KOJMYECTBA M MOIIHOCTH TpPaHCPOpPMATOpPOB
(aBTOTpaHC(HOPMATOPOB).

YcaoBue. BeiOpaTh MOIIHOCTH TpaHC(HOPMATOPOB CBSI3U ISl CTPYKTYPHOM CXEMBbI
TOIl cmemannoro Buaa, eciu Ha TOIIl ycraHoBieHBI Tpu TreHepaTopa Tuma TBdD-63
Uuonv=10,5 &B; cose~=0,8. Ctpykrypnas cxema TOIl umeer omno PY BH, knacc
Hanpspkenus — 110 xB.

Harpy3ka Ha reHepaTopHOM HamNpsOKeHUM HMeeT CO0S¢p,=0,85 M cocTraBiser:
Pmax=64,8 MBT; Pmin=45,4 MBT.

OcranbHas MOITHOCTh BBIIAETCS B AHeprocucteMy no auHusMm 110 kB. Pacxon
MOIITHOCTH Ha COOCTBEHHBIC HYX bl MPUHATH paBHBIM 10 %, COSQ.=0,8.

3anava

3apanmne. Heobxoanmo pa3paboTaTh CTPYKTYPHYIO CXEMY TEILIOJIEKTPOLEHTPAIN
(TOL) 6aounoco Tuma. Ha mnepBoMm »3Tame pa3padOTKU CTPYKTYPHOM CXEMBI
ANEKTPOCTAHLIUUA MPOU3BOAUTCS BBIOOP KOJMYECTBA M MOIIHOCTH TpaHC(HOpPMATOPOB
(aBTOTpaHCc(OpMaTOpOB).

YcaoBue. BriOpath MOIIHOCTH OJOYHBIX TpPaHC(HOPMATOPOB IJsi CTPYKTYPHOMH
cxembl TOLI 610uno020 Buaa, eciu Ha TOL] yctanoBneHbl Tpu reHeparopa tuna TBD-63
Uuon=10,5 kB; cosp=0,8. Ctpykrypnas cxema TOIl umeer omno PY BH, knacc
Hanpspkenus — 110 xB.

Harpyska KPY umeer cos@,=0,85 u cocraBisier: Pma=64,8 MBT; Pmin=45,4 MBT.

Mounocts ot TOI Beigaércs B sHeprocucremy no jgunusMm 110 kB. Pacxon

MOIIIHOCTH Ha COOCTBEHHBIC HYKIbI IPUHSTH paBHBIM 10 %, COSQ. ;. =0,8.

3amaua



3apanue. PazpaboTaTh CTpYKTYpHYIO cxeMy y3i0Bo# noactaniuu 500/220/110/35
KB, eciii U3BeCTHBI HArpy3KH MOTPEOUTEIICH:

- Ha muHax 220 kB — 6 muaumii mo 80 MBT, cos=0,87, Kyx=0,9;

- Ha mmHax 110 xB — 5 guawmii mo 30 MBT, cos=0,89, K,x=0,87;

- Ha mmHax 35 kB — 4 muauu o 6 MBT, cos=0,88, K,+=0,9.

3agaua
3aganue. BpiOparh MOMmMHOCTH TpaHCHOPMATOPOB HA  Y3JIOBOM  IOACTAHIIUM
220/110/35/10 xB. PacuetHbie Harpy3ku nojcranuuu: Piio = 114 MBT, cose = 0,9; Pss
=43 MBT, cose = 0,8; P1p =27 MBT, cose = 0,85.

3agaua
S, MB-A 3amanue. BrinonHuTe 00OCHOBaHWE U BBIOOP
60|
KOJMYECTBA W MOITHOCTH TpaHCc(hopMaTOpoB Ha
50t noxctannuu 110/10 xB.
a0} BriOpath unciio U MOIIHOCTH TpaHC(HOPMATOPOB Ha

noHmwkaromed moxacrannuu  110/10  kB. Pation
COOPYXKEHHUSA — LIEHTP €BPOIECHMCKOW 4YaCTH CTPAHBI,
MOCKOBCKHI pernoH. CyTouyHble TpadUKu HArpy3Ku
10 .. ., | | ‘nmorpebuTenei MoACTaHIIUU JaHbI HA pUc. |; 3HAUCHUS
Si = Pilcosp = Pi/0,92, tne P; — akTiBHAs Harpyska B I-
i gac, COSp — K0 OUIIMEHT MOUTHOCTH.
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Puc. 1. I'paduxu Harpysku

OOACTAaHIINN
3amava
[PY BH 220 xB| [PV CH 110 xB| 3asanue. Bri6paTh MOIIHOCTb
T l aBToTpaHcopmaropa Hanpsikenuem 220/110/15,75 kB,
Ps T Pc

BKJIIOYEHHOT0 B Oyiok ¢ reHeparopom 200 MBrT,
cosp=0,85. MomHOCTh Te€HepaTopa NepeaaeTcsi B CETh
TP 220 kB, kpome sToro u3 cetu 110 kB B cetp 220 kB
nepenaercs 120 MBT, cose = 0,92 (puc. 1).
G
Puc. 1. Cxema noaKJIIO4eHHs

aBTOTpaHchopMaTopa CBsI3U B
0JIOKE C TeHEepaTOPOM




3agaua

3aganue. BriOpatb
TOKOOTPaHWYHUBAIOIINE  PEAKTOPbl  JUIsS
YCTaHOBKH Ha  BBOJAax 10,5 kB
aBTOTpaHC(OPMATOPOB  HA  MOJCTAHIUH
330/110/10,5 xB. IIpoBeputs peakTopsl Ha
TEPMHUUYECKYI0 M  DJIEKTPOJAUHAMUYECKYIO
CTOMKOCTB.

HUcxoounvie dannvle:

PY BH 330 kB (U.) |

T2
PY CH 110 kB (U.)

LR2

EI — MaKCHMaJIbHasi MOITHOCTh Harpy3KH,
BBI15-10-31,5-V3 NOAKIIOYEeHHOM k mmHaM 10,5 kB
W
A IIOACTAHIINU Smax = 52 MBA;
Ka k2 — KOJIMYECTBO KaOEIbHBIX JIMHUHN Ny =
KPV-10,5 kB (Us) 24:
K3 ¢ 1 K1 !
7 — Tu BeIikIroyarened B8 KPY — BBIID-

10-31,5-Y3 (lomxnnon = 31,5 KA, tesomxa =
0,06 c);
— CEUYEHHE JKUJI OTXOJAUINX KaOeIbHBIX
¥—\/——/ JMTUHAHA Oemano = 185 MM?;
Smax = 52 MBA, Ny = 24 — HayaJgbHOE 3HaYCHHE MEePUOINUECKON
Puc. 1. CtpykrypHas cxema nojactaniuu 330/110/10 | cocraBistomeil Toka Tpexdasnoro K3 no

KB ¢ ToKkoOrpaHHYMBAIOLIMMHU pEAKTOPaMU peaxtopa (Touka K-1, pucynok 1) — lug = 37
KA.

Ocrann = 185 MMZ

3amava

3aganme. BriOpaTh jKecTkue IMIMHBI B IEMSX CHUIIOBBIX TpaHC(HOPMATOPOB MAPKH
TPIH-25000/110 na ctopone HH. Tpancpopmaropsl yCcTaHOBJIEHBI Ha IMOJCTAHIIUU
110/6 xB. Pacuernbie 3nauenus: Tokon K3:

Imo = 11,5 KA, iy, = 30 KA.

Tun BeIKITIOUATENEl B IEMsIX CHIIOBBIX TpaHchopmaropoB — BBIID-10-31,5-V3
(IOTKH.HOM = 31,5 KA, te.oten = 0906 C)-

Jlomyctumas nieperpyska Tpanchopmartopa — 35 %.

3amura 1ad0opaTopHbIX padoT

B maGoparopHOM TpakTUKyME 110 JUCHUIIMHE TIPEACTABICH IIEPCUYCHb
J1a00paTOpHBIX PaboT, 0003HAUCHBI MENh W 3aJa4d, HEOOXOIWMBIC TCOPETHUUCCKUE H
METOJMYECKHE yKa3zaHus K pabore, TPHUBEIACH TOPSAIOK BBITIOJIHEHHUS PalOTHI,
coJiepKaHUe OTYETa U TIEpeUeHb KOHTPOJIBHBIX BOIPOCOB.

3amura 51a00paTOpHBIX PabOT BO3MOXKHA IIOCJIE€ TPOBEPKU MPABUIBLHOCTH
BBITIOJIHEHHUSI paboThl U odopmiieHHs oTuyera. 3ammra MOpoBOAMTCS B (opme
coOeceoBaHUs TMPEMoJiaBaresisi Co CTYACHTOM IO TeMme JabopaTopHOMl paboTHI.
[IpuMmepHBIl MepedeHb KOHTPOJIBHBIX BOMPOCOB JUIS 3alIUTHI JIAOOPATOPHBIX pPadoT
MIPE/ICTABJICH B TAOIUIIE.

Ne | Tema nabopaTopHoil pabOTHI KoHTpoapHBIE BOPOCH!

1. | JJabopaTtopHas pabora Nel. 1. M3o0pa3uth ycnoBHOe Trpaduueckoe oO03HAUEHHE W OYKBEHHBIM KOJ
TexHuka 6€30MaCHOCTH, aBTOTpaHchopmMaTopa.
npaBuJia paboTHI B 2. N300pa3uts ycnoBHoe Tpaduueckoe o003HauyeHWe W OYKBEHHBIH KO
71a00paTOpHUHU U Ha TIOJIUTOHE. pa3beAnHUTES.
[TpaBuna 6e3onacHoOi pabOTHI 3. U3o0pa3uth ycioBHOe rpaduyeckoe 0OO3HAUCHWE M OYKBEHHBIH KOJ
C U3MEPUTETbHBIMU peakTopa TOKOOTpaHHYMBAIOLIET0, TyTOracUTEIHbHOTO PEAKToOpa.
npudopamu u
000pyIOBaHUEM.




Ne | Tema nabopaTopHoil pabOTHI KoHTpoapHBIE BOPOCH
O0603HaueHUs YCIOBHBIE 4, TlpenctaBuTh HAWMEHOBaHWE M OYKBEHHBIH KOJ JJIEMEHTa, KOTOPBIA
rpaduieckue u OyKBEHHbIN
KOJ 3JIEMEHTOB
SJICKTPUICCKUX CXEM. MPE/ICTABJICH CIECAYIOINM YCIOBHBIM IpaguyeckuM 0003HaYeHHEM: .

5. IlpeacraButh HauMEHOBaHWE ¥ OYKBEHHBIH KOJ DJIEMEHTa, KOTOPBIH
\J:t 430"

MPE/ICTABIICH CICAYIONINM yCIOBHBIM rpadMIeCKUM 0003HAUCHHEM: *°

6. IlpencTaBuTh HaMMEHOBAaHHME M OYKBEHHBIM KOJA 3JEMEHTa, KOTOPBIA

NPEJICTABIICH CICAYIOIINM YCIOBHBIM rpadguyeckuM 0003HaUYCHHEM:

2. | JlaboparopHast pabota Ne2. 1. Yro HaswBaercs Gioxom? [IpuBenure npumep.

OcHoBHOE 000pyJOBaHHE 2. IlpencraBbTe CTPYKTYPHYIO CXeMY HEOJIOUHOU 3IEKTPUUKOM CTaHIHH.
ANEKTPUUYECKUX CTaHIUH 1 3. M3o0pasutre CTPYKTYpHYIO CXEMy CMEIIAHHOTO THIA JJIEKTPHYECKOH
noacranuuii. [IpousBoacTeo CTaHIIUU.
IEKTPUUECKOM SIHEPTHH Ha 4. TlpeactaBbTe CTPYKTYPHYIO CXEMY O3JIEKTPHUECKOW CTaHIMH C TpeMs
MEKTPUUCCKHUX CTAHIHAX, UX YPOBHSIMH HAINPSDKEHUS, TPEMsI paclpeAeiIUTeIbHBIMU YCTPOHCTBAMH U
TJIaBHBIE CXEMBI U CXEMBI JBYMsI aBTOTpaHC(OPMATOPAMH.
pacIpeaenuTeIbHbIX 5. OnummTe W MOSCHHUTE MPOLECC IMPOW3BOJCTBA NIEKTPUUECKON SHEPTHUH Ha
YCTPOMCTB. THIPO3JIEKTPOCTAHIIUH.

6. OnuuuTe ¥ MOSICHUTE IPOLECC MPOU3BOJCTBA AICKTPUUECKON SHEPruH Ha

KOHJICHCALIMOHHOM 3JIEKTPOCTAHITUH.

3. | Jlaboparopnast pabota Ne3. 1. Tlo xakoif cxeMme BBINONHEHO paclperenuTensHoe ycrpoiictBo 35 kB
N3yuenue yueOHoro nonurona? [lokakuTe Ha OJHOJIMHEHHOM cXeMe U Ha 0OBbEKTE.
9JIEKTPOOOOPYAOBAHUS U 2. Ilo xakoWl cxeme BBINIOJHEHO paclpeenuTesibHoe ycTpoiictBo 10 kB
CXEMBI INIaBHBIX yaebHoro nonurona? IToxaxure Ha ONHOTMHEHHON cXeMe U Ha 0OBEKTe.
NIEKTPUUECKUX COSANHEHUH 3. VYKaxkuTe MecTa YCTAHOBKH pazbeOUHUTEICH B paclpeAeIuTeIbHOM
Y4eOHOTO TIOJIUTOHA. ycrpoiictBe 10 kB. Kakoii Mapku pa3beAMHUTENN YCTaHOBIIEHBI?

4. VYxaxuTe MecTa yCTAaHOBKH TPaHC(HOPMATOPOB TOKa B PacIpeACIUTEIHHOM
ycrpoiicte 35 kB. [losicuure orBer?

5. T'me ycranoBieH TparchopMaTop COOCTBEHHBIX HYXK moacTanuuu 35/10 kB?
Kakum 00pa3oM OH MOJKITIOYEH K HCTOUYHHUKY 3IEKTPUIECKOH SHEprun?

6. VYkaxure Ha OJHOJHMHEHHOW cXeMe M Ha 00BEKTe STUCHKY OTXOASIICH JINHIH
10 xB. Kakue anmapaTsl COAEpKUT 3Ta suerka?

4. | JlabopatopHas paborta Ned. 1. Yro Takoe BeIKJItOYaTe b? [ 4ero oH npexHa3zHaueH?

KommyTannonHsle u 2. Ilepeuncnute OCHOBHBIE JIOCTOMHCTBA W  HENOCTaTKH OaKOBBIX U
3aIUTHBIC alapaThl MaJIOMACIISTHBIX BBIKITIOYaTeNnen?
BBICOKOT'O HaIPSKESHUS. 3. KakoBa 0cOOEHHOCTb 3JIEKTPOMArHUTHBIX U BAKYyMHBIX BBIKIIIOUaTenei? Yem
BrIxitouaTeny BEICOKOTO OHU OTJIIMYAIOTCS IPYT OT APYTa, OT APYTUX THIIOB BHIKIIOYATENEH?
HalpsDKeHHUS. 4. Tloyemy Mex1y pa3MbIKa€MBIMH KOHTaKTaMH IIPH OTKIIOYEHHH BaKyyMHBIX
BBIKJIIOUATENel BO3HUKAET 1yra?
5. KakoBa 0coOeHHOCTB 3JI€Ta30BBIX M BO3YIIHBIX BbIKIOUaTenei? Yem oHU
OTIIMYAIOTCA APYT OT JIpyTa, OT IPYTUX TUIIOB BBHIKIIOYATEINCH?
6. Chopmymupyiite TpeOOBaHUS SJICKTPOJUHAMHUYCCKOH W  TEPMHUYECKOM
CTOMKOCTH armapara.
7. KakoBa 06s1acTh IPUMEHEHHU S BO3AYIIHBIX U 3JIETa30BBIX BBIKIIOYATENCH?
5. | JlaGopaTopHnas paboTa Ne5. 1. Kakwue onepaiun Npou3BOAATCS pa3beIUHUTEISIMUA?
KommyTannonssie u 2. KaxoBbl OCHOBHbIE JIEMEHTHI KOHCTPYKIMU pa3beAnHUTENEH?
3aIUTHBIC alapaThl 3. Kakux THNOB M Ha KakMe HOMHHAJIbHBIE HAIIPSHKEHUS BBITYCKAIOTCS
BBICOKOTO HaIPSKESHUS. pa3beTuHUTEIN?
Pasbenuuurenu. 4. TlosicHATe yCTPOWCTBO M Ha3HAUYEHUE MATHUTHOTO 3aMKa Y Pa3beINHUTEICH?
5. KakoBbl 0cOO€HHOCTH KOHCTPYKLIUH Pa3beJUHUTEIEH Hapy>KHOH yCTaHOBKH?
6. C KaKo# LesbIo pa3beANHUTENN 000PYIYIOT HOXKAMH 3a3€MIICHHS ?
7. Kak ycrpoeHa OJOKMpOBKA 3a3eMIIIIONIMX HOXKEH pa3beqUHUTENS CEPUU
PHA3?
8. Kaxkue Bupl ycunuii B pa3MbIKaeMbIX KOHTaKkTax IpH Tokax K3 HeoOxonmumo
YYUTHIBATh NPH ONPEIEICHNH KOHTAKTHOTO HAXATHSA?

6. | JlaboparopHast pabora Ne6. 1. Yro Takoe wu3MepuTelbHble TpanchopmaTopsl Toka? J[lis 4ero oHM

W3mepurensHbIe MpeIHa3HaYCHBI?
TpaHCPOPMATOPHI TOKA. 2. Yro takoe HOMUHAIbHAsK HAarpy3ka TT?
W3mepurenbHble 3. Ha xakue xmaccel TouHOCTH M3rortaBinuBatotcst TT? Jlist kakux uenei oHu

Tpanc(hopMaTophl

PUMEHSIOTC?




Ne | Tema nabopaTopHoil pabOTHI KoHTpoapHBIE BOPOCH

HaIpsHKEHUS. KaxoBbl cxembl BKroueHust TT?

[ouemy BTOprunbie 00MOTKH TT 0053aTENBEHO JOKHBI OBITH 3a3EMJICHBI?

6. Uro Takoe M3MEpUTEIbHBIC TpaHCPOPMATOPHI HampsoKeHus? J[ns 4ero oHu
MpeIHa3HAYCHBI?

U3 kakuX OCHOBHBIX JIEMEHTOB COCTOST TPAHC(HOPMATOPHI HATIPSKCHUSA?

8. Uro Takoe HOMHUHAJIbHAS HArpy3Ka TpaHcdopMaTopa HaANPsHKEHUs?

o s

~

5.4. Onucanue KPUTEPHUEB OLICHUBAaHUSA KOMHeTeHHHﬁ N IIKAJbI OICHUBAHUA

[Tpu mpomexyTouHOU arrecTanuu B GopMme 3adera (-l cemecTp) UCIONb3yeTCs
ClIeyIoIas IIKaxa OICHUBAHU: HE 3a4TE€HO, 3aUTEHO.

IIpu mpomexyrouHoit artectauumu B ¢dopme KypcoBoit pabotel (5-ii cemecTp)
UCTIONB3yeTCs CJeAyIonas IIKajla OIEHWBAaHUA. 2 — HEYIOBICTBOPUTEIBHO, 3 —
yIIOBJIETBOPUTEIHHO, 4 — XOPOIIIO, 5 — OTIIMYHO.

[Tpu mpoMexyTOUHO# aTrTecTanuu B popme sk3ameHa (6-i cemecTp) UCTIONb3yeTCsI
clIeyrollas IIKaia OLEHUBAHUS: 2 — HEYI0BJIETBOPUTENIBHO, 3 — yIOBIETBOPUTEIBHO, 4
— XOpOUIO, 5 — OTJINYHO.

HaumenoBanue Kputepuii oneHuBanus
II0Ka3aTess OLlEHUBAaHUS
pe3ynbTata o0ydeHus 1o

JUCIUTUTAHE

3HaHUA 3HaHUS TOCTPOCHHUS M BEIOOpa CXEM pacHpeleTHTeIbHBIX YCTPOICTB AIIEKTPOYCTAHOBOK,
METOJIOB  pacdyeta W  BBHIOOpa  OCHOBHOTO, KOMMYTAIlHOHHOTO,  3aIIUTHOTO
AIEKTPOOOOPYIOBaHUS H TOKOBEAYIINX YaCTEH.
3HAaHUS METOOUK TMPOCKTUPOBAHHSA M TPEICTABICHHS CXEM AJICKTPHUYCCKUX CTAaHIHUU H
HOJCTAHIIUI.
3HaHUS METOIOB M METOIWK pacueTa PeKUMOB PabOTHI CXEM JJIEKTPOYCTAaHOBOK, CXEM
paclpenenuTeNbHBIX YCTPOHCTB, a TakKe OCHOBHBIX IIAPaMETPOB PEKUMOB U
9JIEKTPOOOOPYIOBAHUS.
ITonHOTA OTBETOB HA BONPOCHI.

YMmeHus CaMOCTOHTeJ’IBHOCTB BBIIIOJIHCHUA 3a/1aHUA.

[TpaBUIBHOCTH MPUMEHEHHUS TEOPETHUECKOTO MaTepHaa.

Bribupaer 1 000CHOBBIBaET CXEMBI PaCHpPEAETHTENIbHBIX YCTPOICTB 3NIEKTPOYCTaHOBOK,
BbIOMPAET OCHOBHOE, KOMMYTAI[IOHHOE, 3aLIUTHOE JIEKTPOOOOPYA0BAHUE U TOKOBEIYIINE
YJacTu.

BrimonHAeT pacdeTsl IapaMeTpoB PEKUMOB  PabOTHI  IJIEKTPHUSCKUX CTAaHLIUN |
IIOJICTAHIIMH ¢ IPUMEHEHHEM COBPEMEHHOTO MPOrPaMMHOTO 0beceueHHs.

CocraBisieT CXEeMbl 3aMEUIEHHs Al pacdyeTa pPEeXHUMOB pabOThl 3IEKTPOYCTAHOBOK;
BBIMOJIHAET PAcyeThl OCHOBHBIX IIapaMETPOB PEXHUMOB M DIEKTPOOOOPYHIOBAHHUS;
aHaIM3UPYeT pe3ylbTaThl pacueTa PEeKUMOB pabOTHl CXEM 3JIEKTPOYCTAaHOBOK U
IEKTPOOOOPYIOBAHMSL.

[ToaHOTA BHINOJHEHUS 33IaHHUH, TOJIHOTA OTBETOB HA JIONOJIHUTEIbHBIE BOIPOCHI.

YMeHHe cpaBHHMBATh, JIeJIaTh BBIBOJIBI I10 PE3YJITATAM BBHIIOJHEHHOTO 33aHusL.

KagecTBO oopmIteHNsI 33 JaHHH.

HaBbikn HaBpikn pacdera OCHOBHBIX 3JEKTPUYECKHX ITAPAMETPOB CXEM JIICKTPOYCTAHOBOK H
IapaMeTpoB OCHOBHOTO, KOMMYTAIlMOHHOTO, 3allUTHOTO 3JEKTPOOOOpYyJOBaHHSI U
TOKOBEAYIIMX YacTeH.

HaBplku npoeKkTUpOBaHMS CXEM OJJIEKTPUYECKUX CTaHIUM M NOACTAaHIMA M pacueTa
11apaMeTpOB UX PEKUMOB C IPUMEHEHHEM COBPEMEHHOT'O MPOTPaMMHOT0 00ecIIeueHHsI.
HaBbikn pacuera W aHaim3a PEKHUMOB pPabOTHI CXEM BJIEKTPOYCTAHOBOK, OCHOBHOI'O
JIEKTPO0OOPYIOBAHUSI U BEIOOpA CXEM paclpeAeInTeIbHbIX YCTPOUCTB.

Bb100p METOIMKY BHITTOJTHEHHS 33/1aHHS.

Amnanu3 1 000CHOBaHHUE NOJYUYSHHBIX PE3YJILTATOB.

OueHka NpenoiaBaTesieM BbICTABISETCA MHTETPAIBHO C YYETOM BCEX ITOKa3aTeNen
Y KPUTEPUEB OLICHUBAaHUS.



[Tpu npomMexyTouHOM arTecTauiuu B popMme 3auera:
Onenka copMUPOBAHHOCTU KOMIIETEHIIMM 110 MOKA3aTeN0 3HAHU.

Kpurepuii YpoBEHb OCBOEHHUS U OLICHKA
HE 3a4TCHO 3a4TEHO

3HaHWUA MOCTpOeHHsA W BeIOOpa cxeM | He 3Haer cCTpykTypHBIE CXeMBbl | 3HaeT CTPYKTypHBIC CXEMBI
pacIpeaenuTeIbHbIX YCTPOMCTB | 3/MEKTPOYCTAaHOBOK M OCHOBBI BBIOOpA | 3JIEKTPOYCTAHOBOK M OCHOBBEI BBIOOpPA
JJIEKTPOYCTAHOBOK, METO/IOB pacdeTa | U 000CHOBaHUS CXeM | u 000CHOBaHHUSA CXeM
u BBIOOpA OCHOBHOTI'O, | pacrpeienuTebHBIX YCTPOMCTB | paclpeneuTeIbHbIX YCTpOMICTB
KOMMYTaIlMOHHOTO, 3alIUTHOTO | 3NEKTPOYCTAHOBOK; HE 3HAET METOJBI | 3JIEKTPOYCTAHOBOK; 3HAET METOJBI
3NIEKTPOOOOPYIOBAHUS u | pacdera ¥ BbIOOpa OCHOBHOIO, | pacieTa M  BbIOOpa  OCHOBHOIO,
TOKOBEIYIIUX YacTeH. KOMMYTallMUOHHOTO, 3aLIUTHOTO | KOMMYTAallUOHHOTO, 3aILIUTHOTO

3IEKTPO0OOPYJOBAHUS U | 2IeKTpooOOpyI0BaHUSA u

TOKOBEAYUIMX YACTEH.

TOKOBEAYUIMX YACTEH.

3HaHUA METOAUK IIPOCKTUPOBAHUS H

He 3HaeT METOOMKH NPOEKTHPOBAHUS

3HaeT METOIAWKH TPOCKTHPOBAHUS U

MIPEACTABICHUS. CXEM JJICKTPHUYECKUX | M BApUAHTBl MPEACTABICHUS CXEM | BApHAHTBl  MNPEACTABICHUS  CXEM

CTAHLUN U MOACTAHIAH. JNEKTPUIECKUX CTaHLIUH U | 3JEKTPUYECKUX CTaHIIUHN "
MOACTAHIIHI. MHOJCTAHIIHIH.

3HaHUA METONOB M METOMUK pacdera | He 3HaeT MeTOIbI M METOANKH pacyeTa | 3HAET METOABI M METOJWKH pacueTra

PEXUMOB paboThI CXEM | PEXHFMOB paboThl CXEM | PeXHMOB paboThl cxeM

JJIEKTPOYCTaHOBOK, CXEM | BNIEKTPOYCTAHOBOK, a TaKKe | 3NMEKTPOYCTaHOBOK, a TaKKe

pacupeleNnuTenbHbIX  YCTPOMCTB, a | OCHOBHBIX IIapaMeIpbl PEKHUMOB U | OCHOBHBIX I1apaMETPbl PEXUMOB U

TaKxke OCHOBHBIX apaMeTpoB | 3JIEKTPOOOOPYIOBAHUS. 3NIEKTPOOOOPYIOBaHUS.

PEKUMOB U JIEKTPOOOOPYJOBAHHSI.

[TosHOTa OTBETOB HA BONPOCHI. He 3HaeT OCHOBHBIX cxeM | 3Haer OCHOBHBIE CXEMBI
pacnpeenuTeNbHbBIX YCTPOKCTB | paclpeneuTeIbHbIX YCTpOKCTB
NIEKTPOYCTaHOBOK, CTPYKTYPHBIX | 3JIEKTPOYCTaHOBOK, CTPYKTYpHBIE
CXEM DJJIEKTPUYECKUX CTAHUUH U | CXEMbl DJJIEKTPUYECKUX CTAaHUUU U

MOZICTAHINI; HE OTBEYAET Ha BOIIPOCHI
JUISL 3aIIUTHI JIAOOPATOPHBIX paboT u
BOIIPOCHI [UIS TTIOJITOTOBKH K 3a4ETYy.

MOJCTAHIIMM; BEPHO OTBEYaeT Ha
BOIIPOCHI IS 3aIUTHI JIAOOPATOPHBIX
paboT M BOMPOCH! AJIsI HOATOTOBKU K
3a4ery.

Ouenka choOpMUPOBAHHOCTH KOMITIETECHIINI MO MOKa3aTeNto Yuenus.

Kpurepuit YpOBEHb OCBOCHHUS U OLICHKA
HE 33a4TEHO 3a4TEHO
CaMOCTOATENBHOCTh BbImonHeHUs | He MokeT BBIMONHUTG pacdeTsl B | CaMOCTOSATENBHO BBITIONHSAET PacdeTh
3a/laHusl. paMKax peuieHust 3a1a4y Ha | Ha [IPAaKTUYECKOM 3aHATHUMU.
IIPAKTUYECKOM 3aHATHUHU, B TOM YUCIIE U
C JIOTIOJIHUTEIbHOMN ITOMOIIBIO.
IIpaBunbHOCTH npumeHenus | Ilpy  npumeHeHunm Teopernuyeckoro | Teoperuueckui (JIeKIIMOHHBII)
TEOPETHYECKOT0 MAaTEPHAA. (JIeKIIMOHHOTO0) MaTepuana | MaTepuan MPHUMEHSETCA
JIOITYCKAfOTCS OIIMOKHM, OTHOCSIIIUECS K | MHTEPIPETUPYETCS TPAaBWIBHO  TIPH
pelIeHuo 3a1a4 u 3alUTe | PELICHUU 3a1a4 u 3aIuTe

11a00paTOPHBIX padoT.

71a00paTOPHEIX paboT.

BBI6I/IpaeT 1 O0OOCHOBBIBAET CXEMBI

He BepHO BBIOMpaeT M 00OCHOBBIBAET

pacrpenenuTeTbHBIX YCTPOHCTB | CXEMBI pacIIpEIEIUTENFHBIX YCTPOUCTB | CXEMBI PacIpeAeIUTEIbHBIX YCTPOMCTB
ANEKTPOYCTAaHOBOK, BEIOMpAET | 3IEKTPOYCTAHOBOK; HE BEPHO | IEKTPOYCTAHOBOK, BEIOMpacT
OCHOBHOE, KOMMYTAIIMOHHOE, | BHIOMpaeT OCHOBHOE, | OCHOBHOE, KOMMYTAIlMOHHOE,
3aIIMTHOE DJIEKTPOOOOPYJOBaHHE | | KOMMYTAI[MOHHOE, 3alIMTHOE | 3AIIMTHOE DIIEKTPOOOOPYIOBaHHE
TOKOBEYIITHE YaCTH. 3JIEKTPOOOOPYIOBAHUE U TOKOBEIYIHE | TOKOBEIYIIHE YaCTH.
YacTH.

BremmomHser  pacdersl  mapaMmerpoB | He BeImomHSET pacdeThl mapameTrpoB | BepHo BBITOJIHSIET pacdeTsl
peXUMOB  PabOTBl  DIEKTPUUECKUX | PEKUMOB  pabOThl  DIIEKTPUYECKHX | MMapameTpoB pEXKUMOB paboThI
CTaHIIUKI u IO ICTaHIIHI C | craHIuil u IIOICTAHIUI C | PNEKTPUUYECKUX CTAHIUH U MOACTaHIUI
MIPUMEHEHUEM COBPEMEHHOTO | NPUMEHEHUEM COBPEMEHHOTO | C NIPUMEHEHHEM COBPEMEHHOT'O

IIPOrpaMMHOT'O obecreueHus.

IIPpOrpaMMHOT'O obecreuenus.

MIpOrpaMMHOTO obecreueHus.

BepHo BeIOMpacT W 00OCHOBBIBACT




CocraBmsier cxembl 3amemeHus st | He  Moxker — coctaBmaTh  cXeMbl | BepHO cocTaBisieT cXeMbl 3aMELICHHS
pacueta peXHUMOB paboThl | 3aMelleHnst JUIs  pacdeTa pPEeXHMOB | JJIs  pacyera  PeXHUMOB  pabOThHI
JNEKTPOYCTaHOBOK; BBINOJIHACT | paboThI 31EKTPOYCTaHOBOK; HE | 3JIEKTPOYCTAHOBOK; BEPHO BBIMOIHSET
pacueTsl  OCHOBHBIX  IapaMeTPOB | BBINOJHSET pacueTsl OCHOBHBIX | pacueTbl ~ OCHOBHBIX  IapaMeTpoB
PEKUMOB U 3JIEKTPOOOOPYIOBAHMUS; | MAPAMETPOB PEXUMOB U | pSKUMOB U  3JEKTPOOOOPYIOBaHHMS;
aHaIM3UPYeT  pe3yJibTaThl  pacyera | JIEKTpOOOOPYAOBAaHUS;, HE CHOCOOCH | aHANM3UPYET pe3ylnbTaThl — pacdera
PEXXUMOB paboTsl CXEM | aHAJIU3UPOBATh pPE3YyIbTAaThl pacueTa | PeKUMOB paboTsl cxeM
NIEKTPOYCTAHOBOK U | PEKIMOB paboTsI CXEM | 3NEKTPOYCTaHOBOK "
NIEKTPOOOOPYLOBAHMSL. JNIEKTPOYCTAaHOBOK U | 31EeKTPOOOOpYyIOBaHHS.
AIEKTPOOOOPYIOBaHUS.

[lomHoTa ~ BEIMONHEHWsST  3ajgaHWi, | FIMEIOTCS CyniecTBeHHBIE OIMMOKY IpH | BepHO  BBRIMOMHAET pacueTsl MpH
MIOJTHOTA OTBETOB HA JOMOJHUTEIbHBIC | PEIICHUM 3aJad, HE OTBEYaeT Ha | PEIICHWH 3ajad, BEPHO OTBEYAET Ha
BOIIPOCHI. JOTIOJIHUTENBHBIE BOTIPOCHI. JIOTIOTHUTEIBbHBIE BOIPOCHI.

YMeHne cpaBHHBATh, AENATh BBIBOJBI
1o pe3ynbTaTtam BBITTOJIHEHHOTO
3aJaHus.

He ymeer cpaBHHBATh, COMTOCTABIATE
0000111aTh, a TAKKE AENIaTh BLEIBOBI 110
pe3ynbratam BBINIOJIHEHUS
11a00paTOPHBIX PadoT.

CpaBHHBaET, COTIOCTaBIISICT u
00001IaeT JaHHBIE, CaMOCTOSITEIbHO
OILIEHUBACT MOJYYEHHBIE PE3YNILTATHI,
JeflaeT  BBIBOABI [0  pE3yJbTaTaM
BBITIOJTHEHUS JTAOOPATOPHBIX PaboT.

KauecTBO 0hopmiteHUsI 33 JaHHH.

Otyersl MO J1a0OPaTOPHBIM paboTam

oopMIIeHEI HE B COOTBETCTBHE C
TpeOOBaHUSIMU, HE MIOJHOCTHIO,
uMeroTest ommOku. Mnm oTders mo
mabopaTOPHBIM paboram HE

o opMIICHEI BOOOIIIE.

OTueThl MO JTAOOPATOPHBEIM paboTam
0o opMIICHBI COOTBETCTBUE c
TpeOOBAaHUSAMH, B TIOJIHOM 0OOBEME,
UMCIOTCS HE3HAYHWTENbHBIC OIINOKH,
HETOYHOCTH, OTICYATKH.

Ornenka c)OpMHUPOBAHHOCTH KOMIIETEHIIMH 110 IMOKa3aTelto Hasviku.

Kpurepuit YpOBEHb OCBOCHHUS U OLICHKA
HE 3a4TEHO 3a4TEHO
Hagbiku pacyera OCHOBHBIX | Pacuer OCHOBHBIX 3JeKTpUuYecKUX | Pacder  OCHOBHBIX  3JIEKTPUYECKHUX
JNEKTPUYECKUX  IMapaMeTpPOB  CXEM | MAapaMeTPOB CXEM JJIEKTPOYCTAHOBOK U | MApaMETPOB CXEM JIEKTPOYCTAHOBOK U
JJIEKTPOYCTAHOBOK W MApaMeTpOB | MapaMeTpoB OCHOBHOTO, | MapaMeTpoB OCHOBHOTO,
OCHOBHOTO, KOMMYTAIlMOHHOTO, | KOMMYTAallHOHHOTO, 3aIIUTHOrO | KOMMYTAI[HIOHHOTO, 3aIIUTHOTO

3alIUTHOTO DJIEKTPOOOOPYAOBAHHUI U
TOKOBEIYIINX YaCTEH.

JIEKTPOOOOPYAOBAHUS ¥ TOKOBEAYIIINX
JacTel BBIIIOJIHEHBI HE BEPHO.

3JIEKTPOOOOPYLOBAHUS 1 TOKOBEAYIIINX
yacTed  BBINOJHEHBI  BEPHO, MO
HCXOJIHBIM JIaHHBIM M PEKOMEH/IyEeMbIM
METOIMKAM.

Hagbiku MIPOEKTUPOBAHHUS cxeM
BJIEKTPUYECKUX CTAHIIUI U TOJICTaHLIUN
U pacyera MapaMeTpoB HX PEXKHUMOB C
MIPUMEHEHUEM COBPEMEHHOTO
IIPOTPaMMHOTO 00eCTIeUCHHUS.

CxeMbl D3JIEKTPHUYECKUX CTAHIUH U
NOJCTAHIUM  CIIPOEKTUPOBaHbl  HE
BEPHO, pacdyeT  IapaMerpoB  UX

PEKMUMOB HE BBITTIOJTHCH.

CxeMbl D3JEKTPHUUECKHUX CTaHLIUH W
MOJICTAHIIUIA CHPOEKTUPOBaHBI BEPHO,
pacdeT TapaMeTpoB HUX PEKHUMOB
BBITIOJTHEH c MIPUMEHEHHUEM
COBPEMEHHOI'0 MPOrPaMMHOTO
o0ecreyeHusI.

HaBbikn pacuera M aHanM3a peXUMOB
paboTBl  CXeM  3JEKTPOYCTaHOBOK,
OCHOBHOTO 3JIEKTPOOOOpPYIOBaHUI U

Pacuersl m amamus PCKHUMOB pa6OTBI
CXEM DJICKTPOYCTAHOBOK BbIIIOJIHCHBI
HE BEPHO, HC BEPHO BLI6paHO OCHOBHOC€

Pacuetsl m anHanmu3 peKMMOB pabOTHI
CXEM DJIEKTPOYCTAHOBOK BBIITOJIHEHBI
BEPHO, BEpHO BHIOPAHO OCHOBHOE

BBIOOpPa CXEM paclpeAelHTeNbHBIX | 3JIeKTPOOOOpYIOBaHME M CXEMBI | BJIEKTPOOOOpYIOBaHME W CXEMBbI
YCTPOHCTB. pacIpeaeInTeNbHBIX YCTPOMCTB. pacIpeaennuTeabHbIX YCTPOHCTB.

Bri6op METONKHI BeIoNHeHNs | HeBepHo BhIOpaHa MeTonuKa pemieHus | Meroamka — pemeHMst  3agad = ¢
3a7aHusL. 3a7a4 W BBINOJIHEHUS 3aJaHWil IIpW | BHINOJHEHWS 33JaHAH TpH  3aluTe

3aIuTe JIabOpaTOPHBIX padoT.

nabopaTOpHBIX pabOT BEIOpaHa BEPHO C
YYE€TOM HMCXOOHBIX TaHHBIX.

AnHanmu3 M 00OCHOBaHME TOIYYEHHBIX
pe3ynbTaToB.

He mnpousBeneH aHanmn3 pe3yJbTaToOB
pelieHuss  3agad M Pe3yJbTaToOB
BBITIOJTHEHUS JIAOOPATOPHBIX padoT.

IMpousBeneH  aHaiM3  pe3yJbTATOB
peuieHuAa 3anaad, CACIaHbl BBIBOABI I10
nabopatopHbiM paboram. PesymbraTh
paboTel OOOCHOBaHBI W B  IIEJIOM
apryMEHTUPOBAHBI, UIMEIOTCS CCHUIKH HA
HOPMATHBHBIC, CIIPABOYHBIC M Y4EOHO-
METOJIMICCKHE UCTOYHHUKL.




[Ipu mpomexyTouHoi arrectaniuu B popme KypcoBoii padoThl:

Onenka copMUPOBAHHOCTU KOMIIETEHIIMM 110 MOKA3aTeN0 3HAHU.

Kpurepuii YpoBEeHb OCBOCHHUS U OLIEHKA
2 3 4 5
3HaHus noctpoeHus u | He 3naer | C  ommbkamu ® | YBepeHHO B 1ienoM, | bezommbouHo 3Haer
BBIOOpa CXEM | CTPYKTypHBIE HETOYHOCTSIMU c HEOOJIBIIMMU | BCE€  CTPYKTypHBIE
pacnpenenuTeNbHbIX CXEMBI 3HaeT OCHOBHBIE | HETOYHOCTSIMU CXEMBI
YCTPOUCTB JNIEKTPOYCTaHOBOK CTPYKTYpPHBIE 3HAET OCHOBHBIE | 3JIEKTPOYCTaHOBOK
JNEKTPOYCTaHOBOK, U OCHOBBI BBIOOpa M | CXEMBI CTPYKTYpPHBIE 1 OCHOBBI BBIOOpPA U
METOJIOB pacdera M | OOOCHOBaHHS CXEM | 3JIEKTPOYCTAaHOBOK CXEMBI 000CHOBaHHS CXEM
BBIOOpA OCHOBHOTO, | PacmlpeleauTeNbHBl | M OCHOBBI BEIOOPA M | 3JICKTPOYCTAHOBOK | PACHPENCIUTENbHBI
KOMMYTaIlMOHHOTO, X YCTPOWCTB | 00OCHOBaHMSI CXEM | U OCHOBHI BBIOOpa M | X YCTpOMICTB
3aIIUTHOTO AJIEKTPOYCTAaHOBOK; | paclpeieNuTe]IbHbl | 0OOCHOBAHMS CXEM | 3JIEKTPOYCTAaHOBOK;
JNIEKTPOOOOPYNOBaHUS M | HE 3HAeT METOABl | X YCTPOMCTB | paclpeleNuTeNbHbl | 3HAeT METO/IbI
TOKOBEIYIIUX YacTeH. pacdeta M BBIOOpa | DJEKTPOYCTAHOBOK; | X YCTPOWCTB | pacueTa W BbIOOpa
OCHOBHOTO, 3HAeT METOJBI | DIEKTPOYCTAHOBOK; | OCHOBHOTIO,
KOMMYTAaIlHOHHOTO, | pacdeTa M BBIOOpA | YBEPEHHO B LIEJIOM, C | KOMMYTAIMOHHOTO,
3aIIUTHOTO OCHOBHOTO, HEOOIBIINMHU 3alIUTHOTO
NIEKTPOOOOPYAOBAH | KOMMYTAIIMOHHOTO, | HETOYHOCTAMH NEKTPOOOOPYIOBAH
U U TOKOBEIYIIMX | 3aIUTHOTO 3HaeT METOJBI | Ul M TOKOBEXYLIUX
qacTel. 9JIeKTpOOOOPYOBaH | pacuera M BBIOOpA | YacTew.
g U TOKOBCAYHIMX | OCHOBHOTIO,
yacTe. BO3MOXHBIE | KOMMYTallUOHHOTO,
HCTOYHOCTH " 3allIUTHOTO
OLIMOKH HCIIPABIISET | 3JIEKTPOOOOPYIOBaH
c MOMOIIBIO | Ul ¥ TOKOBEXYLIUX
IpenojaBaTens. yactell. Bo3amokHbIe

HETOYHOCTU
UCIIPABIISIET caMm, Oe3
IIOMOIIH

penoaaBaTe’s.
3HaHuA meronuk | He 3Haer metomukn | C  ommOkamMu ¥ | YBEpeHHO B IejioM, | be3ommOo4yHO 3HaeT
MIPOEKTHPOBAHUS W | IPOCKTHPOBAHUS U | HETOYHOCTAMHU C HEOOJBIINMHU | METOIUKHU
MIpeCTaBICHUS CXEeM | BapHaHTHI 3HAeT METOIUKH | HETOYHOCTSIMH MIPOCKTUPOBAHKS H
ANEKTPUYECKUX CTAHIIMU U | MPENCTaBICHUS MPOSKTHPOBAHUSA U | 3HACT METOJVKH | BapHAHTHI
MOICTAHI[HH. CXeM BapUaHTHI MPOEKTUPOBAHUS U | MPEICTaBICHUS
SJIIEKTPUUYECKUX MpeICTaBICHUS BapUAHTHI cXeM
CTaHIIUM U | cXeM MpeICTaBICHU ANEKTPUUECKUX
MOICTAHI[HH. SIIEKTPUUYECKUX cXeM CTaHIIUH u
CTaHIUI U | SIEKTPUICCKUAX IMOICTAHIH.
HOJCTaHIIUHI. CTaHLIUN u
Bo3MmosxHbIE MHOJCTAHIIHI.
HETOYHOCTH n | Bo3MmosxHble
OLIHOKH MCIIPABIISICT | HETOYHOCTHU
c MOMOIIBIO | HCIIPABISET caM, Oe3
MpernoaaBaTers. ITOMOIIIHA
MpenoaaBaTels.
Bo3moskHbIE
HETOYHOCTH
HCTIPaBIISICT caMm, 0e3
ITOMOIIIH
mperoaBaTes.
3HaHUs METOJIOB u | He 3naer meronst u | C  ommbkamMu  © | YBepeHHO B 1ejoM, | be3ommboyHo 3HaeT
METOIUK pacdera | METOJMKH pacueTa | HETOYHOCTSAMHU C HEOOJBIINMH | METOJbI U METOUKU
peXUMOB paboOThl CXeM | p&KHMOB  pabOTHI | 3HAET METOJAbl W | HETOUHOCTSIMH pacdyera  PEKHUMOB
ANEKTPOYCTAaHOBOK, CXEM | CXEM METOJMKHM pacdera | 3HaeT METONBl U | pabOTHI CXEM
pacTpenenuTeTbHBIX ANEKTPOYCTAaHOBOK, | PSKUMOB  pabOTHI | METOIMKH pacyeTa | AIEKTPOYCTaHOBOK,
YCTPOMCTB, a TakKe | a TakKe OCHOBHBIE | CXEM PSKUMOB  pabOTHI | @ TaKkXKe OCHOBHBIC
OCHOBHBIX napamMeTpoB | mapaMeTpbl 3JIEKTPOYCTAaHOBOK, | CXEM napameTpsl
pEXKUMOB U | PeKUMOB W | a TaKkKe OCHOBHBIE | DJIEKTPOYCTAHOBOK, | PEKUMOB i
3JIEKTPOOOOPYIOBAHUSI. 3JIEKTPOOOOPYIOBaH | TapaMeTphl a TakKe OCHOBHBIE | DIIEKTPOOOOPYIOBAH
Hsl. PEXKUMOB W | mapaMeTpsl Hsl.
3JIEKTPOOOOPYIOBaH | PEKUMOB u
Hl. BosMoxkHBIE | 37IEKTPOOOOPYHOBaH
HETOYHOCTH U | Ui BosmoxubIe
OMIMOKH UCIIPABISCT | HETOYHOCTH
c MOMOIIBIO | MICTIPABIISICT caMm, Oe3
TIpeToaaBaTels. TTOMOIIH

nmpenoaaBaTeiis.




IlomHoTra  OTBETOB  Ha
BONPOCHI  JIJISL  3alUThI
KypCOBOH paboTHI.

He 3HaeT 0CHOBHBIX
CXEM
pacrpenenuTeTbHbBI
X YCTPOUCTB
3JIEKTPOYCTAHOBOK,
CTPYKTYPHBIX CXEM
SIEKTPUYECKUX
CTaHLIMH u
MOICTAHITHM; HE
OTBEYAET Ha
TUTIOBEIE  BOIPOCHI
TS 3aIUTHI
KypCcOBOH paboTHl.

C ommbOkamum u
HETOYHOCTSIMH
3HAET OCHOBHBIE
CXEMBI
pacnpenenuTenbHbI
X YCTPOUCTB
3JIEKTPOYCTAHOBOK,
CTPYKTYpHBIE
CXEMBI
AIEKTPAYECKIX
CTaHINH 71
TOACTAHITHM;
OTBEYAeT JHUIIb Ha
HEKOTOpbIE TUTIOBHIE
BOIPOCHI st
3alIUTBl  KypCOBOM
paboTsL.
Bo3MoskHbIe
HETOYHOCTH u
OINOKH HCIIPaBIISCT
c IIOMOIIBIO
MpenojaBaTes.

YBEpeHHO B IIEJIOM,
c HEOOIBIIINMHA
HETOYHOCTSAMHU
3HAeT OCHOBHEBIE
CXEMBI
pacnpenenuTenbHbl
X YCTPOUCTB
3EKTPOYCTAaHOBOK,
CTPYKTYpPHEIE
CXEMBI
AEKTPUIECKIX
CTaHLMI u
MOICTaHIUM;
YaCTUYHO
OTBEYaeT
TUTIOBBIE  BOIPOCHI
TUTS 3aIUTHI
KypcoBO#  paboTHI.
Bo3moxHbie
HETOYHOCTH
UCTIPABIISIET caMm, Oe3
MTOMOIIA
npenoaaBaTels.

BEPHO
Ha

Be3ommbo4uno 30aeT
OCHOBHBIE  CXEMBI
pacnpeneuTenbHbI
X YCTPOUCTB
3EKTPOYCTAHOBOK,
CTPYKTYpPHBIE
CXEMBI
IIEKTPUUECKUX
CTaHLIUK u
MOICTAHIAH;
ITOJIHOCTBIO
OTBEYAET
TUTMOBBIE  BOIIPOCHI
I 3aIUTHI
KypCOBO# paOOTEHI.

BEPHO
Ha

Ornenka chopMHUPOBAHHOCTH KOMITIETCHIIMH 110 MOKa3aTeNi0 Yvenus.

Kpurepuit YpOBEHb OCBOCHHUS U OLICHKA
2 3 4 5
CaMoCTOATENBHOCTD He MoxeT | C  mononHutensHOW | CamocrosTensHO U B | CaMOCTOATENBHO U
BBINTOJTHEHUS 3a/1aHUA. BBIIIOJHATH PAacyeThl | MOMOWIBI0 MM  C | IEJIOM YBEpPEHHO, ¢ | Oe30mmbouHO
B pamMKax | ommuOKamMu U | HEOONBIINMHU BBITIOTHSCT BCE
BBIITOJTHEHHSA HETOYHOCTSAMH HETOYHOCTSAMHU pacdeTsl B KypCOBOH
KypcoBOH pPabOTHI, B | BBINOJHSAET BCE | BBIMOJHSET Bce | pabote.
TOM 4HUCIIE M C | pacdeTbl B KypCOBOM | pacyeTbl B KypCOBOH
JIOTIOJIHUTENEHON pabore. Bo3moxHble | pabore. Bo3moxHbIe
MTOMOIIBIO. HETOYHOCTHU U | HETOUYHOCTH
OMMOKM HCTPaBISIET | MCHPABIET caM, 0e3
c TIOMOIIBIO | TIOMOIIH
MpenoiaBaTens. MPEemnoiaBaTels.
[IpaBunbHOCTH [Ipu npuMeHeHnn | TeopeTudecKuil Teopernueckuii Teopernueckuii
IIPUMEHEHHUS TEOPETUYECKOTO (JIeKIIMOHHBI) (JIeKIIMOHHBII) (JIeKITMOHHBIIT)
TEOPETUIECKOTO (JIeKITHOHHOT0) MaTepHan MaTepHan MaTepHuan
MaTepHaa. MaTepuaia pUMEHsIeTCs U | IpUMEHSeTCs U | IpUMEHSETCS U
JIOITyCKAIOTCS HHTEPIPETUPYETCS] C | UHTEPIPETHPYETCS B | HHTEPIPETHPYETCA
OIINOKH, omunoKamMu U | eJIOM TPaBHIBHO, C | NPaBHIBHO pu
OTHOCSIIUECS K | HETOYHOCTSIMH ~ TIpU | HEOOJIBIIUMHU BBITIOJTHEHUH  BCEX
paszienam KypcOBOW | BBIIIOJIHEHHH  BCEX | HETOYHOCTSAMH  IIPU | pa3fenoB  KypCOBOH
paboThI. pasziesioB  KypcOBOW | BBIIIOJIHEHWH  BCEX | pabOTHI.
paboTsl. Bo3MOXHBIE | pa3fesoB  KypcOBOM
HETOYHOCTHU u | pabotsl. Bo3MoxHBIE
OIMMOKM HCHPABIAET | HETOUHOCTH
c MMOMOIIIBIO | UCTIPABJISAET cam, Oe3
MperoiaBaTes. MIOMOIIN
MpenoiaBaTes.
Bribupaer u | He Bepro BeiOupaeru | C  gomonauTenbHOM | C HeOompmmMu | bezommbodHo
00OCHOBBIBAET ~ CXEMbl | OOOCHOBBIBAET CXEMbI | IOMOIIBIO  WJIM € | HEJoYeTaMH 1 | BBIOMpaeT U
pacnpenenuTeNbHBIX pacTpenenuTeNbHBIX | OMUOKaMu U | HETOUYHOCTSAMH 000CHOBBIBAET CXEMBI
YCTPOMCTB YCTPOMCTB HETOYHOCTSAMHU BBIOMpaeT U | pacmpeaeIuTeNbHBIX
3NEeKTPOYCTaHOBOK, 3NEKTPOYCTAaHOBOK; BBIOMpaeT 1 | 0OOCHOBBIBAET CXEMBI | YCTPOMCTB
BHIOMpaeT  OCHOBHOE, | HE BEPHO BBHIOMPAET | OOOCHOBHIBAET CXEMBI | PACHPEAEIUTENbHBIX | 3JEKTPOYCTaHOBOK,
KOMMYTAallMOHHOE, OCHOBHOE, pacnpeeNuTeNbHbIX | YCTPONCTB BBIOMpAaeT OCHOBHOE,
3aIUTHOE KOMMYTallMOHHOE, YCTPOUCTB JJIEKTPOYCTaHOBOK, KOMMYTallMOHHOE,
JIEKTpO0OOpYAOBaHUE 3aIUTHOE 31EeKTPOYCTAaHOBOK, BBIOMpAaeT OCHOBHOE, | 3alIUTHOE
U TOKOBEYILIUE YaCTH. JIEKTPOOOOPY/IOBaHU | BHIOMpAET OCHOBHOE, | KOMMYTalMOHHOE, JIEKTPOOOOPYIOBAHU
€ W TOKOBEAyIIHE | KOMMYTAI[MOHHOE, 3aIIUTHOE € W TOKOBEIyIIHe
4acTu. 3aIIUTHOE ANEKTPOOOOPYIOBAaHU | YACTH.
ANIEKTPOOOOPYZOBAaHN | € W  TOKOBEAYIIHE
€ U TOKOBEHyIIHEe | YacCTH.
4acTH.




Brmonaser pacuetsl | He peimosasier | C momosauTensHon | C HeOompmMMH | be3ommboyno
IapaMeTpoB  PEXHMOB | pacyeThl MapamMeTpoB | IOMONIBI0 WM  C | HeJOYeTaMH U | BBITONHSET pacyueTsl
paboOTBl DIEKTPHUYECKUX | PEIKUMOB paboTel | ommOKaMu 1 | HETOYHOCTSIMH napameTpoB
CTaHIWH W TOACTAHIMHA | ANEKTPHYECKIX HETOYHOCTSAMHU BBITIOJTHSAET PAacUeTHl | PEKIMOB paboThr
c NPUMEHEHUEM | CTaHIMU U | BBIIOJNHSICT pacueThl | MapaMeTpoB ANEKTPHYCCKHIX
COBpPEMEHHOT0 MOJICTaHIUH ¢ | mapamerpoB PEKHMOB paloTHI | CTaHIHiA u
MIPOTPaMMHOTO MIPUMCHCHUEM PEKHAMOB paboTHI | 3ITEKTPUUECKUX MOJICTaHLIUH c
obecrieueHwsl. COBPEMEHHOT0 IIEKTPUUECKUX CTaHIUI U | IPUMCHEHUEM
IIPOrPaMMHOTI0 CTaHIMI U | MOACTaHUUH C | COBPEMEHHOTO
obecrieueHusI. TIOJICTAHITHIHA C | IpUMEHECHUEM MIPOTPaMMHOTO
IPUMEHCHAEM COBPEMEHHOTO obecrieueHusI.
COBPEMEHHOTO MIPOTPaAaMMHOTO
MPOTPaAaMMHOTO oOecreycHusI.
o0ecreyeHusl.
CocraBnsier cxembl | He moxer | C  nmomomuutenbHO# | C HeOonbmMu | BepHo — cocramnser
3aMeIIeHUs U pacdeTa | COCTABIATH  CXEMBI | IOMOIIBI0 WM  C | HeJOYeTaMH U | CXeMBl  3aMEIICHUS
PEXUMOB paboTHI | 3aMemeHHs UL | OmuOKaMu U | HETOYHOCTSAMHU IUTA pacdeTa peKUMOB
AIEKTPOYCTAaHOBOK; pacuera PEXUMOB | HETOYHOCTSIMH COCTaBISIET  CXEMBI | PabOTHI
BEITIOJTHSCT pacdeTsl | paboTHI COCTaBISIET  CXEMBI | 3aMEIICHHS JUIA | DJIEKTPOYCTaHOBOK;
OCHOBHBIX TapaMETPOB | 3JEKTPOYCTAHOBOK; 3aMelICHUs Ul | pacuera PESXUMOB | BEPHO BBITIOJTHACT
PEXKUMOB u | HE BBITOJIHACT | pacyera PEXUMOB | pabOTHI pacdyeTsl  OCHOBHBIX
9JIEKTPOOOOPY/IOBAHUS; | pacyeThl OCHOBHBIX | PabOTHI JIEKTPOYCTAHOBOK; C | MapamMeTpoB
aHAJIU3UPYeT apaMeTpoB AIIEKTPOYCTAHOBOK; C | HEOOJIBIIUMU PEKHMOB u
Ppe3yNbTaThI pacueTa | peKMMOB U | IOTOJIHUTEIHHON HelloueTaMu U | 3JIEKTPOOOOPYAOBaHU
peXUMOB pabOTHI CXeM | 3JEKTPOOOOPYMOBAHM | MOMOINBIO WM  C | HETOYHOCTSMH S 0e30mHuO0IHO
AIEKTPOYCTAaHOBOK U | sA; He  crmocobeH | ommOKamu U | BBIIONHACT pacyeThl | aHAIH3UPYET
AEeKTPOOOOPYIOBaHUS. | aHAIU3UPOBATH HETOYHOCTSMHU OCHOBHBIX pe3ynbTAaTEl pacyeTa
pe3yImbTaThl pacueTa | BHIIONHSAET pacdeThl | MapaMeTpoB PEXUMOB paboTsl
PEKUMOB paboThl | OCHOBHBIX PEKHAMOB U | cXeM
cxeM apamMeTpoB NIEKTPOOOOPYIOBAHH | AIIEKTPOYCTAHOBOK U
3NEKTPOYCTAaHOBOK U | PEXHUMOB u| aHATU3UPYET | MIEKTPOOOOPYIOBaHI
JIEKTPOOOOPY/IOBAHH | 3JIEKTPOOOOPYJOBaHU | pe3yidbTaThl pacyera | f.
S o c TPYAOM | pEKHMOB paboTHI
aHATN3UPYET cxeM
pe3ynbTAaTEl pacdeTa | ANEKTPOYCTAaHOBOK U
PEKHAMOB paboTHI | 37eKTPO0OOPYIOBAHI
cxeM S
JNIEKTPOYCTAaHOBOK U
3NIEKTPOOOOPYIOBAHH
s1.
[Honnora BemonHeHus | Mmerorcs C omubkamu | B memom  BepHo | BepHOo  BEIMONHSET
3aJaHHH, MOJTHOTA | CYIIECTBCHHBIC BEITIOJTHSAET PACYETHI | BBITONHACT pACUETHl | pacdeThl npu
OTBETOB Ha | ommOKH pu | TIpu BEITIOJTHEHUH | TIPH BEITIOJTHCHUH | BBITIOJTHCHUH
JIOTIOJIHUTEIIbHBIE BBIIIOJIHEHUH pa3lenoB  KypCOBOM | pa3lieloB KypCOBOM | pa3lenoB  KypcOBOM
BOTIPOCHI. pas3ziesioB  KypcoBoOii | paboThl, OTBeYaeT Ha | pabOThI, OTBeUaeT Ha | paboTsl,
paboThl, HE OTBEYAET | JIOTIOJHUTEIHHBIC JIOTIOJTHUTENbHBIE 6e301mmnO0YHO
Ha JONOJHUTENBHBIE | BOIIPOCHI C | BOMIPOCHI C | oTBeHaeT Ha
BOIIPOCHI. omubKamu. HEOOJBIIUMHU JIONIOJIHUTEIIbHbIE
HETOYHOCTSIMHU. BOTIPOCHI.
YMenue  cpaBHuBaTh, | He ymeer | C tpymom obobmaer | O6o0maer manHble, | CpaBHHUBAET,
JenaTh  BBIBOABI IO | CPaBHHBATh, JAaHHBIC, OIICHUBACT | OIICHUBACT COIIOCTAaBIISCT u
pe3yiabTaTam COTIOCTAaBIIATh U | TONyYeHHBIE MOJTyYEeHHBIE o0o0mIaer  JaHHBIE,
BBINIOJTHEHHOTO 3a1aHus. | 0000maTh, a TaKKe | pe3yJbTaThl, JejlaeT | pe3y/bTaThl, JENaeT | CaMOCTOSTEIbHO
JeNlaTh BBIBOJABI TI0 | BBIBOJBI 0 | BBIBOJIBI 1O | OLEHUBAET
pe3ynabTaTam pe3yapTaTamMm pe3yapTaTamMm MOJTyYeHHbIE
BBITIOTHEHUS BBITTOJTHEHHS BBITTOJTHEHHS pe3yIbTATHL,
pa3menoB  KypCOBOW | pa3/ielioB KypCOBOH | pa3lelioB  KypcOBOH | 0e30mMO0YHO [emaeT
paboTEL. paboTh ¢ | paboTs C | BBIBOJIBI o
HEIOYCTaMH, HEOOJBIINMU pe3ynbTaTamMm
HETOYHOCTSIMHU U | HeIOYeTaMu U | BBITOJHCHUS
OImMOKaMHu. HETOYHOCTSIMH. pa3zienoB  KypcoBOit

paboThI.




KauectBo odopmueHus
3a/laHui.

IlosicHuTenbHas

3ammcKa u
rpaduyeckass  9acTh
KypCOBOH paboThI
opopMIIcHEI HE B
COOTBETCTBUE c
TpcOOBaHUAMH,  HE

MTOJTHOCTHIO, UMCIOTCS
rpyobie ommobku. Wi

HOSICHUTEIIbHAS
3aInCKa u
rpadudeckas  4acThb

KypcoBoii paboThl He
odopMIIeHBI BOOOIIIE.

IlosicHutensHas
3amnmcKa u
rpaduueckas  9acTb
KypcoBOit paboThI
Oo(OpMIICHBI  JTUINb
YaCTUYHO B
COOTBETCTBHE c
TpeOOBaAHUSIMH, B
HEMOJIHOM 00BEME, C
HETOYeTaMH,
HETOYHOCTSMH u
OImMOKaMU.

IlosicHuTenbHas
3aIucKa u
rpaduyeckas  YacTh
KypcoBOit paboThI
odopmITeHbI B
COOTBETCTBHE c
TpeOOBaAHUSIMH, B
JIOCTATOYHOM
o0BeEME, [¢
HEOOIBITNMH
HeIo4YeTaMu "
HETOYHOCTSIMH.

IlosicHuTensHas
3armcKa u
rpaduyeckas  YacTh
KypcoBO#t paboThI
odopMITeHBI B
COOTBETCTBUE c
TpeOOBAHUSIMH, B
ITOJTHOM 00neMe,
0e301mmO09HO.

Ornenka chopMHUPOBAaHHOCTH KOMIIETCHIIMH 110 TIOKa3aTento Hasviku.

Kpurepuii YpoBEeHb OCBOCHHUS U OLIEHKA
2 3 4 5
Hasbiku pacuera | Pacuetsl ocHOBHBIX | PacueTsl ocHOBHbIX | PacueTrsl oOCHOBHBIX | PacueTsl OCHOBHBIX
OCHOBHBIX SIEKTPUUYECKUX INEKTPUYECKUX SJIEKTPUYECKUX INEKTPUYECKUX
BJIEKTPUUYECKUX napameTpoB CXeM | mapameTpoB CXeM | mapaMeTpoB CXeM | mapameTpoB cXeM
napameTpoB CXeM | DJIEKTPOYCTAHOBOK U | BJIEKTPOYCTAHOBOK M | AJIEKTPOYCTAHOBOK M | DJIEKTPOYCTAHOBOK H
ANEKTPOYCTAaHOBOK ¥ | MapaMeTpoB mapaMeTpoB mapaMeTpoB mapaMeTpoB
mapaMeTpoB OCHOBHOTO, OCHOBHOTO, OCHOBHOTO, OCHOBHOTO,
OCHOBHOTO, KOMMYTAIIHOHHOTO, KOMMYTAIlHOHHOTO, KOMMYTAIIHOHHOTO, KOMMYTAIlHOHHOTO,
KOMMYTAIIHOHHOTO, 3aIIUTHOTO 3aIIMTHOTO 3aI[UTHOTO 3aIIUTHOTO
3aIIUTHOTO 3JIEKTPOOOOPYI0BaH | 3JIEKTPOOOOPYIOBAH | DIEKTPOOOOPYAOBAH | 3JIEKTPOOOOPYI0BaH
3JIEKTPOOOOPYIOBAHUS | ME M TOKOBEIYIIMX | USI W TOKOBEAYIIUX | U1 U TOKOBEAYIIMX | U M TOKOBEIYIIUX
i TOKOBEAYIIMX | YaCTe BBIMOJHEHBI | YacTed BLITIOJHEHBI B | YacTell BHIMIOIHEHBI C | YacTel  BBITIOJHEHBI
yacrei. HE BEPHO. HEIIOJIHOM 00BEME, ¢ | HEOONBIIMMH 6e301ub0YHO, o
HeJI0UYeTaMH, HeJIoYeTaMHu W | UCXOJHBIM JAaHHBIM U
HETOYHOCTSIMHU W | HETOYHOCTSIMH, II0 | pEKOMEHAYeMBIM
OIIHOKaMHU, [0 | MCXOJHBIM JAHHBIM U | METOJUKAM.
HCXOIIHBIM JaHHBIM U | pEKOMEHIYSMbBIM
PEKOMEHAYEMBIM METOIUKAM.
METOIMKAM.
Hapbixku CxeMbl CxeMbl CxeMbl CxeMBbI
MIPOCKTUPOBAHMS CXEM | DJIEKTPUUECKUX INEKTPUIECKUX SJIIEKTPUYECKUX INEKTPUIECKUX
3JEKTPUYECKUX CTaHLIUK U | CTaHIUH U | CTaHIMH U | CTaHIUH u
CTaHLIUNA U | HOACTAHIIUI MOACTAHIIUI HOJCTaHIIUI HOJCTAHIIUH
MTOJICTAHITUI U pacdeTa | CIIPOSKTHPOBAHBI HE | CIPOCKTUPOBAHBI  C | CHPOCKTUPOBAHBI C | CIIPOCKTHPOBAHBI
mapaMeTpoB UX | BEpHO, pacder | Hemo4YeTaMH, HEOOIBIINMHU 6e301In00YHO,
pEXKUMOB C | mapaMeTpoB HUX | HETOYHOCTSIMH U | HeJOYeTaMu U | pacueT TmapaMeTpoB
MIPUMEHEHUEM PEXKUMOB He | omuOKaMu, pacueT | HETOYHOCTSIMH, HX PEXKIMOB
COBPEMEHHOTO BBITOJIHEH. napameTpoB WX | pacyeT TapaMeTPOB | BBHIMOJIHEH C
MIPOrPaMMHOTO PEKUMOB BBITIOJIHEH | UX PEXUMOB | IPUMEHEHHEM
obecneuyeHusl. ¢ 0e3 TpPUMEHEHUs | BBIIOJHEH C | COBPEMEHHOTO
COBPEMEHHOTO TIpUMEHEHHEM MIPOTPaMMHOTO
MIPOTPaAMMHOTO COBPEMEHHOTO obecrneueHusl.
obecreueHus. MIPOTPaMMHOTO
o0ecrieueHMs.
HaBbiku pacuera wu | Pacuersl u ananu3 | Pacuersl u  anamu3 | Pacuetsl u  aHanus | Pacuetsl u  aHanu3
aHaM3a PEXKUMOB | PEKUMOB paboThl | peXKUMOB paboThl | peKUMOB paboThHI | pEeKUMOB paboThI
paboTsI CXEM | CXeM CcXeM CXeM cXeM
AEKTPOYCTAaHOBOK, AJIEKTPOYCTAaHOBOK 3JEKTPOYCTaHOBOK AJIEKTPOYCTAHOBOK ANEKTPOYCTAaHOBOK
OCHOBHOTI'O BBIITOJTHEHBI HE | BBIIOJIHEHBI C | BBEIIOJIHEHBI C | BBIIOJIHEHBI
AJeKTpoOOOPYIOBaHUS | BEPHO, HE BEpPHO | HEIOUYCTAMH, HEOOIBIINMHU 0e30mmO0YHO, BEPHO
i BEIOOpa CXeM | BBIOPaHO OCHOBHOE | HETOYHOCTSIMH H | HeJIo4YeTaMu U | BRIOpaHO OCHOBHOE
pacnpenenuTeIbHbIX 3JIEKTPOOOOPYNIOBaH | OIIMOKaMH, C | HETOYHOCTSIMH, B | 2IEKTPo0OOpyAOBaH
YCTPOHCTB. e u CXEMBI | OIMOKaMHU BBIOpAHO | IIETIOM BEpHO | We u CXEMBI
pacupenenuTenbHbBIX | OCHOBHOE BBIOPAHO OCHOBHOE | paclpeaenuTelbHbIX
YCTPOHCTB. AIEKTPOOOOPYIOBAH | DIIEKTPOOOOPYIOBAH | YCTPOWCTB.
ne u CXEMBI | He i CXEMBI
pacipeneNuTeNbHbIX | paclpeaeauTeNIbHbIX
YCTPOMCTB. YCTPOMCTB.




Br16op meroaukn | HeBepHo  BBIOpaHa | Meronnka Mertoauka Mertoauka
BEITTOJTHEHUS 3aJaHASA. | METOJHUKA BBITIOJTHEHHS BBITIOTHEHUS BBITTOJTHEHHS
BBITIOJTHEHUS pa3/ieioB  KypCOBOM | pa3fiesioB  KypCOBOW | pa3fenoB KypCOBOM
pasnenoB  KypcoBo# | pa®oThl BbIOpaHa He | paOOThl BBHIOpaHa B | paOOTHI BBIOpaHa
paboTsL. noaxodsmias W 0Oe3 | menmoM — BepHO ¢ | Oe30mmO0YHO c
yudeTa HUCXOJHBIX | Y4E€TOM  MCXOIHBIX | yUYETOM  HCXOJHBIX
JIaHHBIX. JIAHHBIX. JIAHHBIX.
AHanus u | He npousBeneH | [IpousBenen ananus | IlpousBenen ananus | IlpomsBeneH ananus
obocHOBaHHE aHaIM3 pPe3yJbTaTOB | PE3yIHTATOB pe3yIbpTaToB pe3yIBTaTOB
MTOJTyYCHHBIX BEITIOTHEHUS BBITIOJTHEHHS BBITIOTHEHUS BEITIOTHEHHS
pe3ynbTaToB. paslienoB KypcOBOHM | pa3fesioB KypCOBOHM | pa3fefioB KypCOBOM | pa3leloB KypcOBOM
paboTHL. paboTHI ¢ omuOKaMu, | paboTHI, CleNaHbl | paboTHI, CJICITaHbl
C/IeNaHbl BBIBOJBI C | BBIBOJIBI ¢ | Ge3ommbouHbIe
HeloueTaMH, HeOOJIBITUMHU BBIBOJIBL. Pe3ynbraThl
HETOYHOCTAMU U | HeJoueTaMu u | paboTsl 00OCHOBaHBI
OImMOKaMU. HETOYHOCTSIMU. u B EJIOM
Pesynbrater  paboTel | PesynpraTtel paboOTHI | apryMEHTHPOBAaHHI,
HEe 000CHOBaHEI. 00OCHOBAHEI, HUMEIOTCA CCHUTKM Ha
WMEIOTCS CCBUIKM Ha | HOpMaTHBHEIC,
HOpPMAaTUBHEIE, CIpaBOYHbIE u
CIIpaBOYHbIE u | ydeOHO-
yueOHO- METOIUYECKHE
METOOUYCCKHEC HUCTOYHHUKU.
HCTOYHUKU.
HpI/I HpOMG)KYTO‘lHOfI arTeCTalluu B (bOpMC IK3aMeEHa:
Ornenka C(l)OpMPIpOBaHHOCTI/I KOMIICTCHIIUH I10 IMOKAa3aTeNI0 SHAHUA.
Kpurepuit YPOBEHb OCBOCHUS U OLIEHKA
2 3 4 5
3HaHus noctpoeHusa u | He 3HaeT | C ommbOxkamMu ¥ | YBepeHHO B IiefioM, ¢ | besommbouno 3Haer
BEIOOpa CXeM | CTPYKTYpHBIC CXEMBI | HETOYHOCTSIMH 3HAET | HEOONBIINMU BCE CTPYKTYpPHEIC
pacTpeeNuTeNFHBIX | AIEKTPOYCTAaHOBOK W | OCHOBHEIC HETOYHOCTSMH 3HAET | CXEMBI
YCTPOUCTB OCHOBBI BBIOOpa W | CTPYKTYPHBIE CXEMBI | OCHOBHBIC ANEKTPOYCTAaHOBOK U
AIEKTPOYCTAaHOBOK, 00OCHOBaHHS  CXEM | DIIEKTPOYCTAHOBOK M | CTPYKTYpHBIE CXEMBI | OCHOBBI BBIOOpa H
METOJIOB pacueTra MU | paclpeleiMTeNbHbIX | OCHOBBI BBIOOpa M | JJIEKTPOYCTAaHOBOK M | OOOCHOBaHUS  CXeM
BbIOOpa OCHOBHOTO, | YCTPOMCTB 00OCHOBaHUSI ~ CXEM | OCHOBBI BBIOOpa M | pacrlpeneuTeNbHBIX
KOMMYTallUOHHOTO, 3NEKTPOYCTAaHOBOK; pacnpeienuTeNbHBIX | 00OCHOBaHHSA  CXEM | YCTpOMCTB
3aIIUTHOTO HE 3HAeT METOJBl | YCTPOMCTB pacnpeeNnuTeNbHBIX | 3IEeKTPOyCTaHOBOK;
AMEeKTPOOOOPYIOBaHU | pacdeTa ¥ BEIOOpa | 3IEKTPOYCTAHOBOK; YCTPOUCTB 3HaeT METOJIBI
i W TOKOBEAYIIHUX | OCHOBHOTO, 3HaeT METOZBI | 3JEKTPOYCTaHOBOK; pacdeTa W BBIOOpA
gacTei. KOMMYTAIIHOHHOTO, pacueTa W BBIOOpa | YBEPEHHO B IENIOM, C | OCHOBHOTO,
3aIIUTHOTO OCHOBHOTO, HEOOIBIIIMHU KOMMYTAIIHOHHOTO,
3MEeKTPOOOOPYIOBAaHN | KOMMYTALlHOHHOTO, HETOYHOCTSAMH 3HAET | 3aIlIUTHOTO
s WM TOKOBEAYIIUX | 3aIIUTHOTO METOZBI pacyera M | JIEKTPOOOOPYIOBAaHH
yacTei. 9JIEKTPOOOOPY/IOBaHU | BHIOOpA OCHOBHOTO, | i M TOKOBEAYIIMX
1 M TOKOBEAYIIUX | KOMMYTal[MOHHOIO, YacTeu.
yacTel. Bo3MoOHBIE | 3aIUTHOrO
HETOYHOCTH U | 3JIEKTPOOOOPYIOBAHH
OMMOKA HCHPABISIET | I H TOKOBEAYIIUX
c nomouiplo | yacreid. Bo3moxHble
peroiaBaTes. HETOYHOCTHU

UCIIpaBJIsieT caM, 0e3
IIOMOIIH

npenoaaBaTeis.

3HaHUsA METOAOB H He 3maer METOAbI H C OIIHOKAMHU u yBepCHHO B IICJIOM, C Be3ommbouno 3Haer
METOAUK pacyueTra | MCTOAUKHU pacueTra | HETOYHOCTSAMU 3HACT HEOOJIBIINMH METOABI U METOAWKH
PEXKUMOB pa6OTLI PEXKNMOB pa60TLI METOAbl U METOAWKH | HCTOYHOCTAMM 3HACT | pacyeTa PEXKNUMOB
CXEM CXEM pacuera PESKUMOB | METOAbI U METOJUKU pa60TBI CXEM
OJICKTPOYCTAHOBOK, OJICKTPOYCTAHOBOK, a pa60TI)I CXEM | pacucTa PEKUMOB | DJICKTPOYCTAHOBOK, a
CXEM TAKXEC OCHOBHBIE | DJICKTPOYCTAHOBOK, a pa6OTBI CXEM | TaKXeE OCHOBHBIC
pacnpeacInTEIIbHbIX mapaMeTpbl PEKUMOB | TAKKE OCHOBHBIC | DJICKTPOYCTAHOBOK, a | IMapaMeTpbl PEXUMOB
yCTpOﬁCTB, a TaKXe | U nmapaMEeTpbl PEKHUMOB | TAKKE OCHOBHBIC | U

OCHOBHBIX

rapameTpoB
PEKUMOB U
JIEKTPOO0OOPYI0BAHU
A.

JIEKTPOOOOPYIOBAHU
S

u
JIEKTPOOOOPYIOBAHU
s BosMorxHbIE
HETOYHOCTH "
OmMOKH HCHpaBIAET
c MTOMOIIBI0
MIperoiaBaTes.

napaMeTpbl PEeXKUMOB
u
3JIEKTPOOOOPYIOBAHU
s1. Bo3moxxHble
HETOYHOCTH
HCTIpaBiIAeT cam, 0e3
IIOMOIIIH
Mperno/iaBaTes.

JIEKTPOOOOPYIOBAHU
o1,




TlomHoTa OTBETOB Ha

He 3Haer OCHOBHBIX

C OILINOKaMHU u

YBepeHHO B 1IEJIOM, C

Bezommboyno 3Haer

9K3aMEHAINOHHBIC cxeM HETOYHOCTSAMHU 3HAeT | HeOOJIBIIUMH OCHOBHBIE CXEMBI
BOTIPOCHI. pacrpenenuTeNTbHBIX | OCHOBHEIC CXEMBI | HETOYHOCTSAMHU 3HAET | PacHpeleINTEIbHBIX
YCTPOUCTB pacrpeneMTeTbHBIX | OCHOBHEIC CXEMBI | YCTPOMCTB
3JIEKTPOYCTAHOBOK, YCTPOMCTB pachpeneNuTenbHbIX | DJIEKTPOYCTAHOBOK,
CTPYKTYPHBIX ~ CXEM | 3JIEKTPOYCTaHOBOK, YCTpOICTB CTPYKTYpHBIE CXEMBbI
SIEKTPUYECKUX CTPYKTYpPHBIE CXEMBI | 3JIEKTPOYCTAaHOBOK, INEKTPUYECKUX
CTaHIMI U | DJEKTPUUYECKUX CTPYKTYPHBIC CXEMBI | CTaHIUI u
MOICTAHITHM; HE | cTaHIUH U | JIEKTPUYECKUX MOICTAHIHH;
OTBEYAET Ha | MOACTaHLUM; CTaHLMI U | TOJHOCTBIO BEPHO
9K3aMEHAINOHHBIC OTBEYAET JHUIIb HA | TOACTaHIIHM; B | OTBEYaeT Ha
BOTIPOCHI. HEKOTOpEIC JIOCTAaTOYHOM 9K3aMEHAIMOHHBIC
SK3aMEHAIlHOHHBIE CTENeH! BEpPHO | BOTIPOCHI.
BOIIPOCHI. OTBEYaeT Ha
Bo3moxHbie 9K3aMEHallMOHHbIE
HETOYHOCTHU U | BOIPOCHI.
ommOKH ucHpaBisieT | Bo3moxHbIe
c MIOMOIIIBIO0 | HETOYHOCTH
TperoiaBaTes. HCTIpaBIIACT cam, Oe3
TTOMOIITH
npenojaBaTe’s.
OHGHKa C(l)OpMPIpOBaHHOCTI/I KOMIIETECHIIMM 10 MOKa3aTelo Yuenus.
Kpurepuii YpoBeHb OCBOECHHUS U OLIEHKA
2 3 4 5
CaMOoCTOATENHHOCTh He moxer | C  momonautenbHOU | CamocrosTensHo U B | CaMOCTOSITENbHO
BBITIOJTHEHUS 3a/1aHUS. MOJITOTOBUTh OTBETHI | IOMOIIBI0 WM C | IIEJIOM YBEPEHHO, C | 0e30mHO0YHO
Ha dK3aMCHAIMOHHBIC | OIIMOKAMHU 1 | HeOOMBIIUMU OTBEYAeT
BONIIPOCEI, B  TOM | HETOYHOCTSIMH HETOYHOCTSMH 9K3aMEHAIMOHHBIC
qrcie u c | oTBeHaeT Ha | OTBEYaeT Ha | BOTIPOCHI.
JOTIOJTHUTETBHOM 9K3aMEHAIIMOHHEIC 9K3aMEHAIMOHHBIC
TIOMOIIIBIO. BOIPOCHI. BOIPOCHI.
Bo3MoxHbIE Bo3MoxHbIE
HETOYHOCTHU U | HETOUYHOCTH
OIUOKKM HCHPABISCT | UCTIPABIIAET caM, 0e3
c ITOMOIIBIO | TTOMOIITA
TperoIaBaTes. TperoaBaTes.
[IpaBunbHOCTH IIpu npuMeHeHn” | TeopeTnuecKuit Teopetuueckuit Teopetnueckuit
TIPUMEHCHHUS TEOPETHIECKOTO (JTeKITMOHHBII) (IeKITMOHHBII) (JTEKIIMOHHBIIN )
TEOPETUIECKOTO (JIEKIIMOHHOTO) MaTtepuan MaTtepuan MaTtepuan
Marepuana. Marepuana MIPUMEHSIETCS U | IpUMEHseTCs U | IPUMEHSIETCS
JIOTTYCKAIOTCA WHTEPTIPETUPYETCST C | UHTEPIPETUPYETCS B | HHTEPIPETUPYETCS
OLIMOKY, IPH OTBETaX | OIIMOKAMU U | IeJIOM TIPaBUIBHO, C | 0e30muboYHO  IpH
HA DK3aMCHAIMOHHBIC | HETOYHOCTSAMH  TIPH | HEOOIBITUMH oTBeTax
BOTIPOCHI. OTBeTax Ha | HETOYHOCTSMH TIPH | dK3aMCHAIIMOHHEIC
9K3aMEHAIIMOHHEIC oTBeTax Ha | BOTIPOCHI.
BOTIPOCHI. 9K3aMEHAIMOHHBIC
Bo3MoxHbIE BOIIPOCHI.
HETOYHOCTHU u | Bo3moxuble
OMMUOKNA HWCIPABIIAET | HETOUHOCTH
c MMOMOIIIBIO | UCTIPABJIAET cam, Oe3
mpernoIaBaTes. TTOMOIITA
peroaBaTes.
ITomHoTta BbIMONHEHUs | MMeroTcs C ommbokamu | B EJIOM BepHO | beszommbodHO
3a/IaHuH, MIOJIHOTA | CYIIECTBEHHBIE OTBEYaeT Ha | OTBedYaeT Ha | OTBeYaeT
OTBETOB Ha | ONIMOKH MPHU OTBETaX | IK3aMEHAIIMOHHBIC 9K3aMEeHAIIMOHHbBIE 9K3aMeHaIMOHHbBIE
SK3aMEeHAIIMOHHbBIC W | HA DK3aMEHAIIMOHHBIE | BOMPOCHI, HE | BOTMPOCHI, OTBEYAET | BOTMPOCHI,
JIOTIOTHUTEIIHHBIE BOIIPOCHI, HEe | OTBeuaeT Ha | HA JIOTIOJTHUTEIbHBIE | 0€30MMO0YHO
BOIIPOCHI. OTBEYaeT Ha | JOTIOJTHUTEIbHbBIE BOTIPOCHI c | oTBedaer Ha
JIOTIOJTHUTEITbHEIC BOIIPOCHI. HEOOJIBIINMHU JIOTIOTHUTEIIbHEIC
BOIPOCHL. HETOYHOCTSIMH. BOIPOCHL.
YMmenue ~— cpaBHUBaTh, | He ymeer cpaBHuBaTh, | Jlomyckaer omuOKkM | YMeeT CpaBHHBaTh, | YMEET CpaBHUBATH,
JIeNaTh  BBIBOJBI IO | COIMOCTAaBIIATH U | IPU COTIOCTABIICHUH, | COMOCTABIIATH 1 | COTOCTaBIISThH u
pe3ynbTaTtam 0000maTh, a Takxke | 0000mEeHNH W TpH | 0000mAaTh, HO | 0000maTh, a TaKxke
BBITIOJTHEHHOTO 33JIaHUs. | JelaTh BBIBOALI TIpU | (OPMYIHMPOBAHUU JIOITyCKAeT JienaeT BEpHbIE
OTBETE Ha BOMPOCHI | BBHIBOJIOB Ha 3aJ[aHHbIE | HEOONbIIHNE BBIBO/IBI Ha
Omera BOIIPOCEHL. HETOYHOCTHU IIPH | 33/IaBacMbIC BOIPOCHL.
(opMyIMpoBaHUU
BBIBOJIOB.




KauectBo odopmuenus | OtBetsl odopmiensl | OtBethl  odopmiieHbl | OTBeThl  oopmieHsr | OTBETHI  OPOPMIICHBI
3aJIaHui. Hepa30opunBO U | HEaKKyparHo, aKKypaTHO, C | akKypaTHo, c
HEaKKypaTHO, 4TO HE | OTCYTCTBYIOT HEOOXOUMBIMU HEOOXOAMMBIMU
MOJIIAI0TCS HEO00X0IMBbIE TMOSICHEHHUSIMH. MOSICHEHUSIMHU u
TIPOBEPKE. MOSICHEHUSI B BHIE CCBUIKAMU Ha
rpadukoB, cxeM H UCTIOJIb3yEeMBbIe
dhopmyiL HCTOYHHUKH.
KauectBo otBera Ha | UMmerorcs OtBeTbl BbINMOJHEHB! | OTBETHI BHIMOIHEHO ¢ | OTBETHI BBITOIHEHBI
BOTIPOCEI CyIIeCTBEHHBIE C  CYIIECTBCHHBIMH | HEOOJBIIUMH 6e3 ommOOoK.
9K3aMEHAIIMOHHOTO OMKMOKKA TpPH OTBETE | HETOYHOCTSIMH,  HE | HETOYHOCTSMH.
ourera. Ha BOTIPOCHI Oniera HOCSIILIIMHA
MPUHIUTTHATBHBIA
Xapakrep.

Omnenka chopMHUPOBAaHHOCTH KOMIIETCHIIMH 110 TTOKa3aTento Hagviku.

Kpurepuii YpoBEeHb OCBOCHHUS U OLIEHKA
2 3 4 5
HaBsiku pacueta | IIpumepsr pacuetoB | Ilpumepsr pacueroB | IIpumepst pacueros | [Ipumeps! pacueToB
OCHOBHBIX OCHOBHBIX OCHOBHBIX OCHOBHBIX OCHOBHBIX
INEKTPUUECKUX INEKTPUUECKUX EKTPUUIECKUX EKTPUUECKHUX INEKTPUUECKHUX
apaMeTpoB CXeM | IapameTpoB CXeM | IapaMmeTpoB CXeM | IapaMeTpoB CXeM | IapaMeTpoB cxeM
JIEKTPOYCTAaHOBOK U | JEKTPOYCTAaHOBOK M | 3JIEKTPOYCTAHOBOK M | 3JIEKTPOYCTAHOBOK H | BJIEKTPOYCTAHOBOK U
IIapaMeTpoB OCHOBHOTO, | IapaMeTpoB apaMeTpoB apaMeTpoB apamMeTpoB
KOMMYTAIIHOHHOTO, OCHOBHOTO, OCHOBHOTO, OCHOBHOTO, OCHOBHOTO,
3aIIUTHOTO KOMMYTAIIHOHHOTO, KOMMYTaIlHOHHOTO, KOMMYTaIlHOHHOTO, KOMMYTaIlHOHHOTO,
IIEKTPOOOOPYLOBAHUS 3aIIUTHOTO 3aIIUTHOTO 3aIIUTHOTO 3aIIUTHOTO
U TOKOBEIYLIMX YacTel. | 3JEKTPOOOOpYJOBaHM | AJIEKTPOOOOPYIOBaHH | 3JIEKTPOOOOPYAOBAHU | BIEKTPOOOOPYIOBaHH
s WM TOKOBEAYIIMX | & M TOKOBEIYUIMX | I M TOKOBEAYIIMX | I M TOKOBEAYIIHX
4acTeW IPUBEJCHBI HE | YaCTel NpPUBEICHBl B | YAaCTE IPUBEIEHBI C | YacTedl  NPUBEACHBL
BEPHO. HEMOJIHOM 00beMe, ¢ | HeOOJNbIIUMU 6e3011n004HO.
HeJl0YeTaMH, HeJoYeTaMu u
HETOYHOCTSAMH U | HETOYHOCTSIMHU.
OINOKaMHU.
Haebiku  pacuera u | IIpumepsl pacuyeros u | IIpumepsl pacueroB u | IIpumepsl pacuetoB u | IIpumepsl pacueToB u
aHau3a PEKUMOB | aHAIU3 PEKUMOB | aHAIU3 PEXHUMOB | aHAIN3 PEXUMOB | aHANN3 PEXHUMOB
paboTh cXeM | paboThl cXeM | paboThl cXeM | paboThl cXeM | paboThl CcXeM
3NEeKTPOYCTaHOBOK, 3NEeKTPOYCTaHOBOK 3JIEKTPOYCTaHOBOK 3NIEKTPOYCTaHOBOK 3NIEKTPOYCTaHOBOK
OCHOBHOT'O BBITTOJTHEHBI HE | BBINOJHEHBI C | BBINOJIHEHBI C | BBINOJIHEHBI
IIEKTPOOOOPYLOBAHUS BEPHO, HE BEpPHO | HEJOUYCTAMH, HEOOIBIINMHU 6e301n004YHO, BEPHO
u BBIOOpa CXEM | MPEACTABIIECH NMPHUMEP | HETOUHOCTSIMU U | HejoYeTaMH U | TIpeJCTaBIICH MpUMEp
pacrpeaenuTeIbHbIX BBIOOpPa  OCHOBHOTO | OIIMOKaMH, C | HETOUHOCTSAMH, B | BBIOOpa  OCHOBHOTO
YCTPOMCTB. 3JIEKTPOOOOPYNOBaHU | OIMIMOKAMH 1eIoM BEPHO | 3JIEKTPOOOOpYIOBaHU
o U CXeM | TIpeACTaBJIEH NMpHUMEpP | MPEeACTaBlICH MpUMep | 4 " cxeM
pacrpenenuTeNbHBIX | BBIOOpAa  OCHOBHOTO | BBIOOpa  OCHOBHOTO | pacHpeaeIuTEeNbHBIX
YCTPOWCTB. 3NIEKTPOOOOPYIOBAaHH | AIIEKTPOOOOPYAOBAHH | YCTPOMCTB.
S u cXeM | s u cXeM
pacipenenuTenabHbIX | PacTpeneTuTeNbHBIX
YCTpPOICTB. YCTpPOICTB.
Bri6op Mertoquku | Hesepro ~ BeIOpana | Meroamka Meroauka BriOpana BepHas win
BBITIOJTHEHUS 3aJaHUSL. METOJINKA (hopmupoBaHUSA BBIIIOJTHEHUSI OTBETOB | Hamboiee

IIOATIOTOBKH OTBCTOB.

OTBETOB BBHIOpaHa B

[IEJIOM  BEpPHO, HO
HMEIOTCS
HE3HAYHUTEIIbHBIE
HETOYHOCTH pu
OIMMCAaHUM PACYCTHBIX
3aBUCUMOCTEM )¢
rpaduuecKoro

MaTepuaa.

BbIOpaHa BEpHO, HO
UMEIOTCSl  HEJIOYETHI,
HE OTHOCSIIMECS K
OCHOBHBIM
pacyeTHBIM
3aBHCHMOCTSM "
rpaduaeckomy
MarepHay.

palLoHaIbHAS
METOIUKA
(bopmupoBaHus
OTBETOB c
NpUMEHECHUEM
rpaduIecKoro u
AQHAIUTHYECKOTO
METOJIOB.




AHanmu3 u obocHoBanue | He npousBeneH | [Ipoussenen ananmu3 | [lpomsBenen ananus | [IpousBenen aHamus
MOJTYYEHHBIX AHAJIA3 OTBETOB. OTBETOB C OIIMOKAMH, | OTBETOB, CICNIaHbl | OTBETOB, CICIIaHBI
PE3YIILTAaTOB. CIENIaHbl BBIBOABI C | BBIBOJBI ¢ | 6e30mmOOUHBIE
HEIOYETAMHU, HEOOIBIINMU BBIBOJIBI. OTBeTHI
HETOYHOCTAMHU U | HeJOYETaMH U | 000CHOBaHEI U B
ommOkamMu. OTBETHI | HETOUYHOCTSIMM. LETOM
He 000CHOBAHEI. OTBeThl 000CHOBAHBI, | APTYMEHTUPOBAHEI,
AMEIOTCA CCHUIKM Ha | MMEIOTCS CCHLUIKM Ha
HOPMAaTHBHBIE, HOPMAaTHBHEIC,
CIIPaBOYHBIC W | CIIPaBOYHEBIC u
yaeOHo- yaeOHo-
METOINYECKUE METOINYECKUE
HACTOYHUKH. HACTOYHUKH.
6. MATEPUAJIBHO-TEXHUYECKOE
N YYEBHO-METOJIUWYECKOE OBECIIEYEHHUE
6.1. MaTepuajbHO-TeXHHYECKOe o0ecredeHune
Ne | HamMeHOBaHueE CIIEHUAILHBIX MOMeIeHnuid 1 | OCHAIEHHOCTH CIEUAILHBIX [TIOMEIEHHUNA U

MTOMENICHUH JJI CAMOCTOSTEILHON paboThI

MIOMEIICHHH JIJI1 CAaMOCTOSITEIIBHOW PaObOThI

VYuyebnas aymutopus Il TPOBEICHUS
JIEKUMOHHBIX 3aHATUH.

Crenuanu3upoBaHHas Me0eb;
MYJIBTUMEAMUHBIA MPOSKTOP, TEPEHOCHOM

9KpaH, HOYTOYK.

YyeOnass ayautopus Ui
MPAaKTUYECKUX  3aHSITHH,
TEKYyLIEro  KOHTPOJIS,
aTTECTALNU.

IIPOBEICHUS
KOHCYJIbTAILIUH,
IIPOMEKYTOUHOMU

VYyeOnas ayIUTOpUS Kadeapbl
«DIJIEKTPOIHEPTETHUKA " ABTOMATHKA»
(;maboparopusi AJIEKTPOIHEPTETHUECKUX
cucrem). Crnenuanvu3upoBaHHas  MeOeIb;
MYJIBTUMEAMUHBIA MPOSKTOP, TEPEHOCHOM

9KpaH, HOYTOYK.

VYyeOHass ayautopust Ui IPOBEACHUS
MPAKTUYECKUX  3aHATUH,  J1abopaTOPHBIX
paboT, KOHCYIbTALMM, TEKYIIEro KOHTPOJIS,
MIPOMEXKYTOUHON aTTECTAIUU.

JlaGoparopus AIIEKTPOIHEPIETUYECKUX
cucreM; JjabopaTopus 3JEKTPONpHBOJA U
anekTpoobopyaoBanuss M219; mabGopatopust
INEKTPUYECKUX anmnaparoB U
9JEKTpOCHAOKEHUsI;  YUEeOHBIH  TOJIMTOH
Kageapsl «OIIEKTPOIHEPreTUKa "
aBTOMAaTHKa»; Berpo-conHeuHass cTaHLHA
Kadeapsl «INEKTPOIHEPTEeTHKA u
aBTOMaTHKa».  YdeOHble  JabopaTOpHbIE
CTEH/IbI «DNEeKTpOCHa0KEHNE
IPOMBINUIEHHBIX — npeanpuaruii» — HTILI-
10.00.000 HTII «enTp».
CrnennanusupoBaHHas Mmebenb,
MYJIbTUMEAUNHBIN ITPOEKTOp, IEPEHOCHOU

9KpaH, HOYTOYK.

VYueOHbIi MIOJINTOH Kageapsl
«3JEKTPOIHEPreTHKA U ABTOMATHKA.

OpnaoTtpaHchopMaTopHas ~ MOJACTAHIMS — C
ypoBHsME HampspkeHus 35 u 10 kB. Ilutanme

HOJWMIrOHa — oOjHomenHagd maumHUS 35 kB
(cTaeamOMHHEBBIH MIPOBOJT AC-50/8,
MeTtatdeckas omopa Y 35 —1).

Wzomsroper smam 35 kB — monmmepHble
nzonsitopsl JIK 70/35-111.

Bsog B OPY 35 kB — rumOkas OIIMHOBKA,
mposog AC-50/8.

Dapdopossie onopHbie u3oisITOpsl MOC-500-
01 YXIJL




PazbenunuTENh TOPU3OHTATHHO-TIOBOPOTHOTO
tuna PHJI3-2-35 kB ¢ nBymMs KomiuiekTaMu
3a3eMIIIONINX ~ HOXEW ¢ JaMelsiMu, ¢
MEXaHHYECKUX ITPUBOJIOM.

Macnsabnii Beikimtouatens BM-35 kB, Ha cuny
Toka 600 A, ¢ oTKiIrO4aromiel crrocooHocTso 400
MBA, ¢ 3JEKTpOMEXaHUYEeCKHM IPHBOJOM
noctosiHHOTro Toka tuna [I19-11.

Pazpsgankun PBC - 35xB; ¢ mMakcuMaabHBIM
pabounm Hanpspkenuem Up = 40,5 kB.

I'ubkast ommHoBka OPY 35 kB — mposog AC-
50/8.

IHonwmxaroniuit CUJIOBOM MacCJIsTHbIA
tpancpopmarop FTDO 1250/35 wmomHOCTBIO
1250 xBA.

KPYH - 10 kB: KOMIUTIEKTHOE
paclpenenuTenbHoe  YCTPOMCTBO — HAPYKHOMU
yctaHoBku, Unom = 10 xB.

Sueitku KPYH - 10 xB:

1) Aueiixa BBoga 10 xB. OmopHO-TIpoX0aHBIE
m3onstopelr  UIIT-10 kB  (dapdoposrie).
PaszsenuanTens PB3-10-630 c TIByMS
3a3eMIIIONIMMH  HOKaMU Y OJOKHPOBKAMH OT
HenpenHamepeHHoro BkioyeHus. Ha pazax A u C
— HW3MEpHUTENbHbIe TpaHC(POpPMATOPbl TOKa IS
paboTtsr cpencts P3 u A.

Macnsaebiii Beikirodatess BIIM-10-20-630 V2
C yIpaBiisieMbIM mpuBojoM Tuma [1I1-67.

2) Sueiika TCH. BBom B BHae THOKOMH
omuHOBKOW mpoBogoM AC-50/8 gepes omopHO-

MIPOXOJIHBIE H30JISITOPBI UIIT-10 kB.
Pa3benuHuTENnD PB3-10 kB. IImaBkue
NpEeAOXPAHUTEU THIA I[IKH-10 kB.

TpancdopmaTop cobcTBeHHBIX HYy¥a: TM-63,
SHoMm = 63 kBA.

3) Sueiika otxomsamedt auamu 10 kB. BBonx
BBINTOJTHEH JKECTKUMH HIMHAMH TPSMOYTOIBHOTO
cegeHust 50X6 MM. BrIkaTHOM 2IeMEHT (TeIekKKa)
MIPOM3BOJCTBA KOMITaHUH «Camapa 3JIeKTPOIIHT.
Pa3penunuTens PB3-10-630, BaKyyMHBII
Beikitovyaresib BB/TEL — «TaBpuma amekTpuk»
BB/TEL-10-12,5/630 Y2. Tun 610Ka ynpaBieHus
— BB/TEL-10. Ilpubopbl KOHTpoIss ¥ Yy4eTa
noTpeOJIIeMONH  DJIEKTPOIHEPTHH,  TEPMHHAI
peneiinoit 3amuThl «Cupuyc-2-Jl».

4) Slueiika TpaHchOpMaTOpa HAMPSIKECHHUS.
UzmepuTeneHblil  TpaHChOpPMATOp HANPSIKEHUS
HAMM-10, Paszpepunutens PB3-10, mmaBkue
npegoxpanurenu [IH-10. Cxembl coeanHeHUs
00MOTOK TpaHC(OpMaTOpa HANPsDKEHHS: 3Be3/1a —
3Be3/1a — PA3OMKHYTHIN TPEYTOJIbHHUK.

UuranpHbIN 3aI OoubIMoTEKN
CaMOCTOSITENIbHOM pabOTHI.

TSt

Crenmanu3upoBaHHas Me0enb;
KOMIIBIOTEpHAsl TEXHHWKA, MOJKIIOYCHHAS K
cetu «MHTepHeT», wuMemas JIOCTYN B
3JEKTPOHHYIO nH(}OpMaLIOHHO-
o0pa3oBaTeNnbHYIO Cpeay.




6.2. JInueH3noHHoe U CBOOOTHO pacIPOCTPAHsAEMO€e MPOrPaMMHOe 00ecrieyeHue

(IIBK) nns pemieHust 3amad MO pacyery,
aHamM3y M ONTUMHU3AIMM  PEXUMOB
ANEeKTpUUecKuX cerei u cuctem RastrWin3

(MK-2.4)

Ne IlepedeHs JIMLIEH3MOHHOT'O IIPOIPAMMHOI0O PexBHU3UTEI MOATBEPKIAIOILETO TOKYMEHTa

o0ecrnedeHusl.
1. Microsoft Windows 10 KopriopaTtuBhas Cornamenne  Microsoft  Open  Value
Subscription  V6328633. CornamieHue
nericreutenbHO ¢ 02.10.2017 mo 31.10.2023).
Horosop MMOCTABKHU 1o
0326100004117000038-0003147-01 oT
06.10.2017

2. Microsoft Office Professional Plus 2016 Cormamenune  Microsoft Open  Value
Subscription  V6328633. CornameHue
nerctButeabHO ¢ 02.10.2017 mo 31.10.2023

3. Kaspersky Endpoint Security | Cyonuuen3uonnbiii  gorosop Ne 102 ot

«Cranpaptabiii Russian Edition» 24.05.2018. Cpox HEUCTBUSA JHIICH3UH O
19.08.2020 r.
I'paxxnancko-npasoBoii Jlorosop (Kontpakr)
No 27782 «llocTtaBka TmpojyieHUsS TMpaBa
IIOJIb30BAaHUS (JIMueH3un) Kaspersky
Endpoint Security ot 03.06.2020. Cpok
nevicrtBusa aunedsuu 19.08.2022 r.
4. Google Chrome CBoOoaHO pacrnpocrtpansemoe 1O cormacHo
YCIIOBUSIM JIUIICH3UMOHHOTO COTJIAIICHHS
5. Mozilla Firefox CBoOomHO pacnpoctpansemoe [10 cormacHo
YCIIOBUSM JIUIICH3UMOHHOTO COTJIAIIICHHUS.
6. Microsoft Visio Professional 2013 (Ne mor. E04002C51M)
7. Autodesk AutoCAD 2017 — Pycckwuii | (Ne gor. 7053026340)
(Russian) (ITK-2.4)
8. PTC Mathcad Prime Express (ITK-2.4) CBoOomHO pacnpoctpansemoe [10 cormacHo
YCIIOBUSIM JTUIIEH3UOHHOTO COTJIAIIICHHUSI.

9. [Iporpammusiii  komruiekc st pacdera | CBobogHO pacnpoctpansemoe 1O cormacHo
YCTaHOBUBIIIUXCS PEXKUMOB CUCTEM | YCIOBUSM JIMIIEH3HNOHHOTO COTJIAIICHHUS.
anektpocHadxkenus RS-3 (ITK-2.4)

10. [TporpaMMHO-BBIYMCIUTENbHBIN  KOMITIEKC | ba3oBbIit KOMITJIEKC (OecrmatHas

CTYyJZIeHUEeCKas JIMIEH3USI C OTPAHUYECHUEM T10
YHUCIly YYMTBIBAEMBIX Y3JI0B ceTu a0 60
y3II0B).

6.3. Ilepeyenn yueOHBIX U3TAHUH U Y4eOHO-METOAUYECKMX MATEPHAJIOB

DneKTpooOOpyAOBaHUE IIICKTPUUECKUX CTAHIIMA W TOACTAHIMKN: y4eOHUK /
JL.IA. Poxkoga, JI.LK. Kapneesa, T.B. Uupkona. - MockBa: Akagemusi, 2004. - 447 c.
DJIIEKTPUYECKUE CTAHIIMM U TTOJCTAHIIMK: KOHCIIEKT JIEKIUi: yueOHoe mocobue
/ d. A. Tlpacon, E. B. XKunun. — bearopoa: M3n-so BI'TY, 2021. — 114 c.

Pacuer KOpOTKHUX 3aMbIKaHUHN U BBIOOP 3JEKTPOOOOPYIOBAHUS:

yueO.

nocooue / N.II. Kproukos [u 1p.]; mox pen. W.I1. Kptoukonra, B. A. CrapuiiHoBa. - 2-¢

u3m., crep. - Mocksa: Akaaemus, 2006. - 412 c.

. CXembl ¥ MOJCTAHIIUHU AJIEKTPOCHAOKEHUS: CTIPAaBOYHUK: y4ueb. mocooue / I
H. Omonesa. - MockBa: ®OPYM, 2006. - 479 c.




5. OCHOBBI COBPEMEHHOM PHEPreTUKHU: YUeOHUK JJIs BY30B: B 2 T. / 1o oO1Iei
penakmuedt wi.-kopp. PAH E.B. AmerucroBa — 4-e¢ usn., mepepad u gom. — M.:
Nznarensckuit nom MOU, 2008. Tom 2. CoBpemenHas snektposnepretuka / [lox pen.
npodeccopoB A.Il. bypmana u B.A. CtpoeBa — 632 c.

6. IlpoexkTupoBaHUE CXEM DJIEKTPOYCTAHOBOK [DJEKTPOHHBIN pecypc]: yueo.
nocobue JiJIsi CTYZICHTOB BY30B, 00YUYaIOIIUXCs MO BCEM CIEIHAIBHOCTSAM HaIpaBJICHHUS
noarotoBku 650900 "Dnexrposnepretuka’ / FO. H. bamakos, M. I11. Mucpuxanos, A. B.
[IIyHTOB. - 3-€ M3H., CTEp. - DICKTPOH. TEKCTOBBIE MaH. - MockBa: M3marensckuii 1om
MDHU, 2009. URL.: https://elib.bstu.ru/Reader/Book/8100.

7. DIEKTpUYECKHE CTaHIMM U TOACTAaHIMU: METOJUYECKHE YKa3aHUs K
BBITIOJTHEHUIO KypcoBoii pabotsl / cocT.: [I.A. Ilpacon, E.B. XKunun — benropoa: 1U3a-so
BI'TY, 2021.-55c.

8. TemnoBbie u aToMHBIC AMeKTprUeckue cTanmuu: yueonuk / JI. C. Crepman, B.
M. JlaBeiruH, C. I'. TummwH. - 3-e usn., nepepad. - Mocksa: MOU, 2004. - 423 c.

9. bBanakoB HO.H., Mucpuxanos M.III., [llyntoB A.B. [IpoexTtupoBanue cxem
AJIEKTPOYCTAaHOBOK: YdeOHoe mocodue g By3oB. — M.: U3marensctBo MOU, 2004. —
287 c.

10. PykoBojsiue ykazaHus MO pacyeTy TOKOB KOPOTKOTO 3aMbIKaHUS U BBIOOPY
anekTpoobopynoBanus / Poc. akimoH. oOmi-Bo sHepretuku u sekrpuduxanuu "EDC
Poccun" ; pen. b. H. Heknemnaes. - Mocksa : HI] 9HAC, 2004. - 150 c.

11. DnekTpuueckas 4yacTh CTaHIIMU U MOJCTaHIM: yueOHuK / A. A. Bacunbes, U.
I1. KproukoB, E. ®. HasmkoBa [u ap.]. - 2-e u3n., mepepad. u gom. - MockBa :
Oneproaromusaar, 1990. - 576 c.

12. DnexTpoobopyIoBaHUE AIEKTPHICCKUX CTAHIIUNA U TIOJICTAHITNN: yaeOHuK / J1.
J1. Poxkoga, JI. K. Kapueesa, T. B. UupkoBa. - 5-e¢ uza., crep. - Mocksa : Akaaemus,
2008. - 448 c.

13. Dnekrtpuueckue craHmuu u noxactaniuu [Tekct] / B. B. Adonun, K. A.
Hab6aroB. 1. - TamboB: MU3garensctBo ®I'BOY BIIO «TT'TY», 2015. - 91 c¢. URL:
http://biblioclub.ru/index.php?page=book&id=444619.

14. Tlowaesenr B.C. DnekTpuyeckue TOACTAHIIMUA [DJICKTPOHHBIN pecypc]:
yueoHuk/ [Touaeper B.C. — DnekTpoH. TeKCTOBBIE TaHHBIC.— M.: Y4eOHO-MeTOINnYeCKui
IEHTp MO0 00pa30BAHMIO HA JKEIE3HOJOPOXKHOM TpancmopTe, 2012. — 491 c. — Pexxum
noctyna: http://www.iprbookshop.ru/16274. — 3b6C «IPRbooks.

15. DnexkTpuuecKkue CTaHUMU U CETU [DIIEKTPOHHBIN pecypc]|: opull. TEKCThI MO
coct. Ha 01.03.2006 1. - MockBa: ODOHAC, 2013. - 720 <c¢. URL:
http://e.lanbook.com/books/element.php?pll_id=38575.

16. DnexTpuyeckas YacTb aTOMHBIX JJICKTpOCTaHIWi: ydeO. mocoome / B.II.
Bacun, B.A. Crapumnos. - Mocksa: M3gatenscteo MOU, 2005. - 206 c.

17. bannuu M.H. OcHoBHOE 000pyJOBaHUE AIEKTPUUYECKUX CETEH: CIPABOYHUK
[DnexTponnbIii pecypc] : cnpaBounuk / M.H. banaun, U.I'. KapanetsH. — DnekTpoH. gaH.
— M.: OHAC, 2014. — 208 c. — Pexxum JOCTyma:
http://e.lanbook.com/books/element.php?pll_id=60778.



https://elib.bstu.ru/Reader/Book/8100
http://biblioclub.ru/index.php?page=book&id=444619
http://www.iprbookshop.ru/16274
http://e.lanbook.com/books/element.php?pl1_id=38575

6.4. IlepeyeHb HHTEPHET pecypcoB, NpodeccCHOHAIBHBIX 023 TaHHBIX,
MH(OPMALMOHHO-CIIPABOYHBIX CHCTEM

1. OCHOBBI COBPEMEHHOM YHEPTETUKHU [ DIEKTPOHHBIN pecypc]: B 2-X T.: yueO. s
CTYJICHTOB BY30B, 00YYaIOIIMXCS MO HAMpaBJICHUSAM MOoAroToBkH "TenonosHepreruka",
"OnekTposHepreruka", "DHepromammnoctpoenue” / ool pen. E. B. AMetucrtos. - 5-¢
u3J., CTep. - DIEKTPOH. TEKCTOBBIC JaH. - MockBa: M3narensckuit tjom MOU, 2010. T.
2: CoBpemeHHas anektposnepreruka / pen.: A.IL. bypman, B. A. Crpoes. - 2010. URL:
https://elib.bstu.ru/Reader/Book/8099 (20.11.2021).

2. PexomeHganmum 1O  TEXHOJOTHYECKOMY TMPOEKTHPOBAHUIO  MOJCTAHIIAN
MEPEMEHHOTO TOKa C BBICIIMM HampspkeHueM 35-750 kB [DnextponHsIil pecypc]/ —
DneKTpoH. TeKCTOBBIe mdaHHbIe.— M.: U3marensckuit njom SHEPT U, 2012.— 108 c. —
URL.: http://www.iprbookshop.ru/22738. — 96C «IPRbooks» (20.11.2021).

3. ATOMHBIE DJJIGKTPUUYECKHE CTaHIMU [DJIEKTPOHHBIA pecypc]: KypcoBoe
npoekTrupoBanue. YueoHoe nocooue / Ceauun A. B. - Munck : Boimaitiias mkosna, 2010.
- 150 c. Pesxum moctyma: http://www.iprbookshop.ru/20054.

4. PJ1 153-34.0-20.527-98. PykoBopsiiye ykazaHus MO pacyeTy TOKOB KOPOTKOIO
3aMBbIKaHUSI W BBIOOPY AJIEKTPOOOOpYyHOBaHUS [DIEKTPOHHBIA pecypc]: ydeOHoe
mocobue. — DOnekrpoH. paH. — M.:. DOHAC, 2013. — 144 c¢. — URL:
http://e.lanbook.com/books/element.php?pll_id=38586 (20.11.2021).

5. UHCTpyKIMA 1O MNEpeKIIOYEHHUSIM B  DJIEKTPOYCTAHOBKAX. Y TBEP)KIEHA
Munsuepro Poccun 30.06.2003 1. [DmeKTpoHHBIA pecypc]. — DIEKTpOH. naH. — M.:
DHAC, 2013. — 96 ¢. — URL.: http://e.lanbook.com/books/element.php?pll_id=38583
(20.11.2021).

6. Onextpuueckast ~ sHeprus.  COBMECTHMOCTh  TEXHHYECKHX  CPENICTB
anekTpomarHuTHas. HopMBl  KadecTBa DIIEKTPUYECKOW DJHEPrHM B  CHCTEMax
ANEKTPOCHAOXKEHUsT OOIIEro Ha3HauyeHUs [DJIEKTPOHHBIM pecypc]/ — OIeKTpoH.

TEKCTOBBIE AaHHBIC. — M.: Usparensckuii nom DOHEPI'UMA, 2012. — 32 ¢. — URL:
http://www.iprbookshop.ru/22778. — 3bC «IPRbooks» (20.11.2021).

7.11YD, wm3n. 7-e: o0mme  mpaBwia; Iepegadya  dJIEKTPOIHEPTHUH;
pacupenenuTenbHble  YCTPOMCTBA M INOACTAHLMM; 3JIEKTPUYECKOE  OCBELICHUE;
AIEKTPOOOOPYI0BAHUE CIIEIUATBHBIX YCTAHOBOK [ DJIEKTPOHHBIN pecypc|: — DIEKTPOH.
JTaH. - M. : OHAC, 2013. - 560 C. URL:
http://e.lanbook.com/books/element.php?pll_id=38572 (24.12.2021).

8. UncTpykuus 1O TEPEeKIIOUEHUsIM B DJIEKTPOYCTAHOBKAxX. Y TBEpKICHA
Munsnepro Poccun 30.06.2003 r. [DneKTpoHHBINA pecypc]: — DIeKTpoH. aaH. — M. :
DHAC, 2013. — 96 c. — URL: http://e.lanbook.com/books/element.php?pll_id=38583
(24.12.2021).

9. l'onoropckuit, E.I'. CipaBOYHHUK MO CTPOUTENBCTBY U PEKOHCTPYKIIUM JIMHUN
anektponepenaun HanpspkeHueMm 0,4-750 kB [OnekTpoHHBIA pecypc]: CIpaBOYHHK. —
OnextpoH. paH. — M.:. OHAC, 2007. - 557 c¢. — Pexum pgocryna:
http://e.lanbook.com/books/element.php?pll_id=38547.

10. CopaBouno-mouckoBast cuctema «Koncynprantllnroc» [DnexTpoHHBIN
pecypc]. URL: http://www.consultant.ru/ (24.12.2021).

11. ExemecsiuHasg ra3era «OJHEpreTMka U MPOMBIIUIEHHOCTh Poccum»
[DnexTponnsiit pecype]. URL: http://www.eprussia.ru/ (28.12.2021).
becruiathas oubnuoTexa SHEpreTrKa [DneKkTpoHHBI  pecypc]. URL:
https://www.eprussia.ru/lib/ (28.12.2021).


https://elib.bstu.ru/Reader/Book/8099
http://www.iprbookshop.ru/22738
http://www.iprbookshop.ru/20054
http://e.lanbook.com/books/element.php?pl1_id=38586
http://e.lanbook.com/books/element.php?pl1_id=38583
http://www.iprbookshop.ru/22778
http://e.lanbook.com/books/element.php?pl1_id=38572
http://www.consultant.ru/
http://www.eprussia.ru/
https://www.eprussia.ru/lib/

7. YTBEPXKJEHUE PABOYEN TIPOT PAMMBI*

PaGouass mporpamma ytBepxkaena Ha 20 /120 y4eOHBIN  TOJ

0e3 U3MeHEeHH / ¢ N3MCHCHHUAMMU, I[OHOJ'IHGHI/IHMI/IZ

[IpoTokon Ne 3acenanust Kadeapbl OT « » 20 .

3aBeayromuii kadeapou

noamics, PO

JIupeKTop UHCTUTYTA

noamucs, DO

! 3anonnseTcsa Kaxabli ya4eOHbIH IO Ha OTAEIBHBIX JIUCTAX
2 HyxHoe Noq4epKHyTh





