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PagnodieKTPOHUKH U 3JIeKTPOIHEPreTHKH

3aB. kadenpoii k.d.-M.H., goneHT Peixakos B.B.



1. HEJIX OCBOEHUSA JUCIHHAITIINHBI

1.1 |Aucuumnnna « PH3HKO-MATEMATHUECKUE 33a41 IICKTPOIHEPTETUKI» - OJIUH U3 OCHOBHBIX KypPCOB B CHCTEME MOATOTOBKH
MarucTpoB, LENIbI0 KOTOPOTO SBIsIeTCS (GOPMHUPOBAHUE CHCTEMATHUECKUX 3HAHUH Y 00YYAIOIIUXCS O HOBBIX KOHIEMIIHAX
pPa3BUTHSA DJICKTPOIHEPreTHUSCKUX CHUCTEM M OPraTUYECKUX OHEProCHCTeM, U3ydeHHe (U3MYECKUX OCHOB
JJIEKTPOMArHUTHBIX SIBICHWH MepeJadyd M PacIpefeNeHHs] JJIEKTPHUECKOW OSHEPruM B CBETe HHTEIUIEKTyalbHOH
ANIEKTPOIHEPTETHICCKON CHCTEMbl W MaTeMaTHYECKOrO —ammapara OIMMCaHHWs JTHUX SBJICHHM, MPEICTaBICHUC
JNIEKTPOMArHUTHOW COBMECTHMOCTH KaK BHJA JAEATENLHOCTH, HAIpaBICHHONH Ha pAIMOHAIBHOE W DIKOHOMHYECKOE
UCIIOJIb30BAHUE DIICKTPHICCKON SHEPTHH.

2. MECTO JUCHUIIIUHBI B CTPYKTYPE OOII
Huxn (pazgen) OOIT: b1.0.03

2.1 |Tpe6oBaHus Kk NpeIBapHTEILHOI MOATOTOBKE 00yYAIOIEr0Cs:

211 |ductmnnnHa «®DHU3UKO-MaTeMaTHYECKUE 3aJa4l 3JICKTPOIHEPreTHKM» TpeOyeT OT OoO0ydJarolmuxcsl 3HAHUS KypCOB
«MaremaTukay, «Pusnkay, «TeopeTHIeCKUe OCHOBBI 3JEKTPOTEXHHKW», MOJTYUYSHHBIC IPH OCBOSHHU 00pa30BaTENbHOM
MpOTpaMMBbI OakaaBpHuara.

2.2 |JMcUMIUVIMHBI W NPAKTHKH, IS KOTOPbIX OCBOeHHEe [aHHOW HUCHMIVIMHBI (MOAYJsI) HeO0O0XOAMMO Kak
NpeIecTBYIONIEe:

2.21 |HaneXHOCTh CHCTEM DIICKTPOCHAOKCHHUS

2.2.2  |DnekTpoMarHUTHAs COBMECTHMOCTD B CHCTEMaX AJICKTPOCHA0KEHHS

2.2.3 |[loaroroBka K mporuexype 3aliuThl U 3aIUTa BBITYCKHOW KBaIH(pUKallMOHHON paboThI

3. KOMIIETEHIIMX OBYYAIOIIEI'OCs, @OPMUPYEMBIE B PE3YJIbTATE OCBOEHUS JUCITUIIJINHbI

(MOJLYJIST)

OIIK-1.2: ®opmyaupyeT 1 BLIOHPAET LeJH U 32Ja4i HCCJIe0BAHUS, IPHOPUTETHI pellieHNs 32124, KPpUTEPUHU UX OLeHKH

OIIK-1.3: Ucnojb3yeT MeTOA0JIOTHI0 HAYYHOr0 MO3HAHUS B MPAKTHYECKOH 1esiTeJILbHOCTH B 00J1acCTH NMpodeccHOHATBbHOM
JAeATeTLHOCTH

OIIK-1.4: O6nagaeT HaBBIKAMHM pelIeHHs] HAYYHO-HCCJIEAOBATEIbCKHX, MNPOEKTHBIX M TEXHOJOTHYeCKHX 3agad ¢
HCIO0JIb30BaHNeM HHGPOPMALHOHHBIX TEXHOJIOTHI

B pe3yabTaTe OCBOCHUA NUCHUIIIMHBI oﬁyqaloumiflcn JOJIZKEH

3.1 |3Hars:
3.1.1 |®wuznyeckre OCHOBHI ATEKTPOMATHUTHBIX SIBIICHHH MPOIIECCOB MEpeadll U paclpeesICHNs dNEKTPUUECKOH SJHEPTUH.
3.1.2 |MaremMaTHYeCKHii anmapar I BBIIOIHEHUS] KOMIUIEKCHBIX PACYETOB B JIEKTPOIHEPTETHKE.
3.1.3 |BausHue KOHAYKTHBHBIX HU3KOYACTOTHBIX AJIEKTPOMArHUTHBIX IOMEX Ha Pa0OTy TEXHHYECKHX CPEJICTB.
3.14 |Meronuky pacuyera KOHAYKTHBHBIX HU3KOYACTOTHBIX JIEKTPOMATHUTHBIX TOMEX B AJICKTPUUECKUX CETSX.
3.1.5 |Meroasl MUHUMH3ALUH KOHAYKTUBHBIX HU3KOYAaCTOTHBIX AJIEKTPOMArHUTHBIX TIOMEX U 00€CTIeYeHUE OITYCTUMBIX YPOBHEH
OMC n1st HUX.
3.2 |¥merb:
3.2.1 |BbImONHATH pacueThl NIPH aHATH3E NEKTPUUSCKUX CeTeH B KOMILIEKCHOI dopme.
3.2.2 |PaccuntbiBath pernamMeHTHpoBaHHbIE YpoBHH OMC [ KOHYKTUBHBIX HU3KOYACTOTHBIX AJICKTPOMATHUTHBIX TIOMEX.
3.2.3 |Pa3pabarbiBaTh TEXHUYECKHE perieHus Mo obecrniedeHnto OMC TeXHUYECKUX CPE/ICTB.




4. CTPYKTYPA U COJIEP’)KAHUE JUCLUILIAHBI (MOY.JI5T)

Kon HaumenoBanue pa3jienoB u TeM /Buag | Cemectp / | YacoB | Komneren- | Jluteparypa IIpumeuanue
3aHSATHS 3aHsATHS/ Kypc 11701
Paznesn 1. HoBble KOHIenMH pa3sBuTHSA
3JIeKTPOIHEPreTHYEeCKUX CHCTEM

1 Tema 1.1. XKnuzneobecneunBaromuit 1 2 OIIK-1.3 |JI1.1J11.2J11.3
aCIEeKT PHEPIreTUKH KaK OTPACIH J12.1J12.2
SKOHOMHUKH CTPAHEI. JI3.1J13.2
OcHOBHBIE NTapaMeTPbl UHAEKCA 21032
YeJI0BEYECKOro pa3BUTHs. Pacuer
OTPeOHOCTH CTPaHbI (PETHOHA) B
TOIUTMBHO-YHEPTeTHUECKHUX Pecypcax.

/JTex/

2 Cemunap. 1 2 OIIK-1.3 |JI1.1JI11.2J11.3
JloKkTpHHa SHepreTuuecKol 0€30IacHOCTH OIlK-1.4 JI2.1J12.2
PO. JI3.1J13.2
Mp/ 01032

3 [IpakTrudeckoe 3aHATHE. 1 2 OIlK-1.2 [JI1.1J11.2J11.3
Hapymenue 6ananca Mexay MOTHOH, OIIK-1.3 J12.1J12.2
aKTUBHOHN M pEaKTUBHOM MOITHOCTSIMU OIlK-1.4 JI3.1J13.2
IIPU UCKaXXeHHOH hopMe KpUBOii 21032
HaIPSDKSHUSL.

Mp/

4 Tema 1.2. Texuuueckue u 1 2 OIlK-1.2 [JI1.1J11.2J11.3
TEXHOJIOTHYECKHE TPOOITIeMBbI OIlK-1.3 JI2.1 J12.2
3JIEKTPOCETEBOr0 KoMIuiekca Poccun. JI3.1J13.2
CTpyKTypa 3IeKTPOIHEPTeTUIECKON 2132
otpacnu Poccuu. [Ipo0aeMsl NOBBIIICHUS
KavyecTBa (pyHKIMOHHPOBAHUS
UIEKTpUYecKuX ceTeid. Omops! U MPOBOJA.

Hanexxnocts 1 ynpasisiemocts. [loTepu
SHEPIHU B HIICKTPUIECKUX CETSIX.
KauecTBo ayeKTpHIecKoil SHEPTHH.
/JTex/

5 [IpakTrudeckoe 3aHATHE. 1 2 OIlK-1.3 [JI1.1J11.2J11.3
OnpezesneHue napaMmeTpoB OIlK-1.4 JI2.1J12.2
HECUHYCOMIAJIHHBIX TOKOB, HATIPSKEHUS JI3.1J13.2
un D/IC. 21032
Mp/

6 JlabopaTopHas padora. 1 2 OIlK-1.2 |JI1.1J11.2J11.3
W3mepenne napameTpos OIIK-1.4 JI2.1 J12.2
HECUHYCOMIAJTHHBIX TOKOB, HATIPSKEHUS JI3.1J13.2
u D/1C. 21032
/J1a6/

7 Tewma 1.3. Konnenuus pa3BuTus 1 2 OIlK-1.2 [JI1.1J11.2J11.3
JJIEKTPOSHEPTETHYECKUX CHCTEM. OIIK-1.3 J12.1J12.2
«CunpHele cetn» Ha O6ase FACTS. J3.1J13.2
WHTennexryanbHbIe 31092
AJIEKTPO3HEPreTHYecKrue cucTeMnl (Smart
Grid). Mukpoceru (Microgrid).

CucreMo00pa3ylIie ceTu Ha
MepEeMEHHOM U TIOCTOSIHHOM TOKaX.
[lepcniexkTUBBI pa3BUTHSI.

/JTex/

8 [IpakTuyeckoe 3aHATHE. 1 2 OIIK-1.3 |JI1.1J11.2J11.3
BnusiHue norpentHocTy u3sMepeHuit OIIK-1.4 JI2.1 J12.2
OTHEJIbHBIX 3JIEKTPUYECKUX BEIUUHH HA JI3.1J13.2
pE3yIBTaThl pacyeTa Jpyrux, 31092
(GYHKIIMOHAIIBHO CBSI3aHHBIX C HUMU.

Mp/

9 IToaroroBka K yCTHOMY OIIpOCY, 1 10 OIlK-1.2 |JI1.1J11.2J11.3
MOJITOTOBKA OTYETOB MO MPAKTHYECKUM OIlK-1.3 JI2.1 J12.2
3aHATUSAM U 1a00paTOPHBIM paboTaM. OIIK-1.4 JI3.1J13.2
/Cp/ 31032




Paznen 2. Konuenuus
1eJIeyCTPEMJIEHHOH IPraTuiecKoii
JHEProCHCTEMBI

10 Tema 2.1. ABTOMaTU3UPOBAaHHbIE CUCTEMBL 1 OIlK-1.2 |JI1.1J11.2J11.3
YIpaBJICHUS dPraTudecKOM OIIK-1.3 JI2.1 J12.2
SHEPrOCHCTEMOIA. JI3.1J13.2
OTKa3bl ONIEPaTHBHOTO TIEPCOHAIA. 2132
CeMHOTUYECKHE U JIOTHKO-

JIMHTBUCTUYECKHE MOJIEIH B YIPABICHUH.
OKCNEepTHbIE CUCTEMBL U CUCTEMBL
MIOJJIEP>KKU TIPUHSATHUS PELIEHHH.
DpeiiMoBoe IpecTaBIeHe 00bEKTOB WIn
SIBIICHUH.

/Jlex/

11 Tema 2.2. IleneycTpeMiIeHHbIE 1 OIlK-1.2 |JI1.1J11.2J11.3
9PraTU4ecKue CUCTEMBbI YIIPABICHHUS. OIIK-1.3 JI2.1J12.2
O6o0menHbIe ToKazaTenu. Jluarpamma JI3.1J13.2
CBSI3€ [IeJIeyCTPEMIICHHON CHCTEMBI. 21032
OproHoMudeckue GakTopbl 6€3011aCHOCTH
1 3¢ dexTHBHOI paboThl 00BeKTOB. KpuBhie
npouecca 00ydeHHs OlepaTopoB. 3aJaun
MOBBIIIEHHS YPPEKTUBHOCTH 00YUCHHS
OIepaTopoB.

/Jlex/

12 CemuHap. 2 OIIK-1.2 |JI1.1J11.2J11.3
WntennexryanbHbie OIIK-1.3 J2.1J12.2
3JIEKTPO3HEPreTHIeCKUe cucTeMbl (Smart OIlK-1.4 JI3.1J13.2
Grid) ¢ akTHBHO-aIaNITUBHBIMHU CETSIMHU. 21092
Mp/

13 [pakTHyeckoe 3aHsATHE. 2 OIIK-1.3 |JI1.1J11.2J11.3
Tumnossle OMUOKY IIPU BBOAE CUIOBBIX OIIK-1.4 J2.1J12.2
Tpanc(hopMaTopoB. JI3.1J13.2
Mp/ D192

14 JlabopaTopHas pabora. 2 OIlK-1.2 [JI1.1JI1.2J11.3
Bcerpeunoe perynupoBaHye HanpsKeHUs! OIIK-1.4 J12.1J12.2
JUTSL TIEPEMEHHBIX Harpy3o0K. JI3.1J13.2
/J1ab/ 01092

15 JlabopaTopHas padora. 2 OIIK-1.2 |JI1.1J11.2J11.3
PerynupoBanue HanpskeHUs MyTeM OIIK-1.4 JI2.1J12.2
MOTIEPEYHON KOMITEHCAIIIN PEAKTUBHOM JI3.1J13.2
MOIIIHOCTH. 01022
/J1a6/

16 JlaboparopHas paboTa. 2 OIK-1.2 |JI1.1J11.2J11.3
PerynupoBanue HampspKEHUS ITyTEM OIlK-1.4 JI2.1J12.2
IIPOIOJILHON KOMIIEHCAIIUM PEAKTUBHOM JI3.1J13.2
MOULIHOCTH C MOMOIIbK KOHAEHCATOPHOMI D132
Oarapewu.

/J1a6/

17 IToaroroBka K yCTHOMY OIIpOCY, 12 OIlK-1.2 |JI1.1J11.2J11.3
MOATOTOBKA OTYETOB IO MPAKTHUECKUM OIIK-1.3 JI12.1 J12.2
3aHATHAM U 1aOOpaTOPHBIM paboTaM. OIIK-1.4 JI3.1J13.2
/Cp/ 0192
Pazgen 3. ®usuyueckne 0CHOBBI
3JIeKTPOMATrHUTHBIX SIBJICHUIl Mepeaaun
U pacnpesejieHus 3JeKTPHYeCcKOi

18 Tema 3.1. Beenenue B Teopuio 2 OIIK-1.2 |JI1.1J11.2J11.3
3JEKTPOMArHUTHOTO TOJISI. OIIK-1.3 J2.1J12.2
DNEeKTPOMarHUTHOE TO0JIe KaK BUJ MaTepHH. JI3.1J13.2
Makpockonudeckas TEOpHs 01092

3JIEKTPOMArHUTHOTO TIOJI.
XapakTeprucTHKA IPOBOIAIIUX CPEIICTB.
DJIEKTPOMArHUTHOE I0JIE KaK BEKTOPHOE
oJIe.

/J1ex/




19 Tema 3.2. DnekTpudeckoe Mmoje Kak oHa OIlK-1.2 [JI1.1J11.2J11.3
U3 CTOPOH 3JIEKTPOMATHUTHOT'O MOJISL. OIIK-1.3 JI2.1J12.2
BexTop Hanps»KeHHOCTH IEKTPUIECKOTO JI3.1J13.2
HOJIs KaK FPaJUeHT OT CKaIIPHOIo 01032
MOTEeHIMANA. 3aKOH COXPaHEHUs 3apsia.

[orok 3nekrpuyeckoro cmemenus. |1
ypaBHEeHHE MakcBeia B HHTErPaJbHON 1
muddepeHnnansHON opmax.

/JTex/

20 [IpakTudeckoe 3aHsATHE. OIlK-1.2 [JI1.1J11.2 J11.3
Onpenenenue 0071aCTH HOHU3ALUH OIIK-1.3 JI2.1J12.2
BO3/yXxa BOKpyr mposoja JIDII mo OIlK-1.4 JI3.1J13.2
M3BECTHBIM IIapaMeTpaM IPOBOJA U 2132
HaIpsHKEHHOCTH HJIEKTPHYECKOTO TIOJIS.

Mp/

21 Tema 3.3. MarauTHoe 1oJie KaK OfHa 13 OIIK-1.2 |JI1.1J11.2J11.3
CTOPOH 3JIEKTPOMArHUTHOTO TIOJIS. OIlK-1.3 JI2.1 J12.2
BuxpeBoe marauTHOe noie. IInoTHOCTh JI3.1J13.2
MTOJTHOTO AJIEKTPUIECKOTO TOKA. 2132
| ypaBHEeHHe MakcBeia B MHTETPaJIbHON |
muddepeHnnaIsHON popmax.

/J1ex/

22 TIpakTudeckoe 3aHsATHE. OIlK-1.2 [JI1.1J11.2 J11.3
Pacuer emkocTH Ha €MHUILY ITTMHBI OIIK-1.3 JI2.1J12.2
JBYXTPOBOAHON Bo3myiHO# JIDII npu OIlK-1.4 JI3.1 J13.2
Pa3IMUYHBIX HANPSKEHUSX. 3192
Mp/

23 Tema 3.4. Maruutsslii notok. [Tpunnun OIIK-1.2 |JI1.1JI1.2J11.3
HETPEPHIBHOCTH MArHUTHOTO MOTOKA. OIlK-1.3 JI2.1 J12.2
CBs13b MATHUTHOT'O IOJIS C JIEKTPHUUECKUM JI3.1J13.2
TOKOM. MarHUTHBINA OTOK CKBO3b 21092
3aMKHYTYIO IOBEPXHOCTh. [V ypaBHeHME
MakcBenna B UHTETpAIbHON 1
muddepeHnnansHON popmax.

/JTex/

24 Tema 3.5. CBsA3b U3MEHSIOLIETOCS BO OIlK-1.2 [JI1.1J11.2J11.3
BPEMEHH MarHUTHOTO TIOJISI C BUXPEBBIM OIlK-1.3 JI2.1J12.2
3NEKTPUUECKHUM IOJIEM. JI3.1J13.2
3aKoH ANEKTPOMArHUTHON HHTYKITHH. 2132
Il ypaBHeHue MakcBesuia B UHTETpalbHOM
U nuddepeHnnanbHON hopmax.

/JTex/

25 Tema 3.6. Tleperoc sHepTruu OIlK-1.2 [JI1.1J11.2 J11.3
3JIEKTPOMATrHUTHOMN BOJTHOM. OIlK-1.3 JI2.1J12.2
Bexrop IloiinTiHra. PenstuBucrckoe JI3.1J13.2
MpeJICTaBlIeHre ypaBHEeHI MakcBesa. 2132
/JTex/

26 IIpakTHyeckoe 3aHATHE. OIlK-1.2 |JI1.1JI11.2J11.3
OmnpeneneHre eMKOCTH IPOBOIOB B OIlK-1.3 JI2.1J12.2
Tpex(ha3Ho# TPaHCTIOHUPOBAHHOMN JIMHHH. OIIK-1.4 JI3.1J13.2
Mp/ 01032

27 IIpaxkTuyeckoe 3aHsATHE. OIIK-1.2 |JI1.1J11.2J11.3
Omnpenenenre CKOPOCTH paclpoCTpaHEHUS OIIK-1.3 JI2.1J12.2
3JIEKTPOMAarHUTHOW BOJIHBI B Kabele. OIIK-1.4 JI3.1J13.2
Mp/ 21922

28 Tema 3.7. KoHTponbs napamMeTpoB OIlK-1.2 |JI1.1JI11.2J11.3
3JIEKTPOMAarHUTHOTO TOJIS B OIlK-1.3 JI2.1J12.2
JJEKTPUIECKUX CETSIX. JI3.1J13.2
JKuzneBakHast MOTPeOHOCTH B KOHTPOJIE. 2132

O0ocHOBaHUE MECT KOHTPOJLL BEKTOPOB E,
H, B sanekrpomMarHuTHOTO MO ¥ BEKTOpa
ToiHTHHTa B 3JICKTPOIHEPreTHIECKOH
cucTeMe.

/JTex/




29 IToarotoBka K yCTHOMY ONpoCY, 12 OIlK-1.2 [JI1.1J11.2 J11.3
MOArOTOBKA OTYETOB IO MPAKTHUECKUM OIIK-1.3 JI2.1J12.2
3aHATUSM. OIIK-1.4 JI3.1J13.2
/Cp/ 21092
Paznen 4. MaTtemaTuyeckuii anmapat
pelIeHHst 3a1a4 Nepeiadyu u
pacnpeaeaeHus JeKTPHYECKOH IJHeprun

30 Tema 4.1. KoMIuiekcHbIE BEJTHYUHBI B 1 OIIK-1.3 |JI1.1J11.2 J11.3
3JIEKTPOIHEPTETHKE. OIlK-1.4 J12.1J12.2
Onpenenenue KOMIUIEKCHOTO YHCIa. JI3.1J13.2
[IpencraBnenne KOMILUIEKCHOTO YHCIa B 21032
anreOpanveckoi, TPUrOHOMETPUYECKOH 1
MoKa3aresibHOU (popmax 3amucu. JlefcTBus
HaJl KOMIUIEKCHBIMHU BEJTHYMHAMHU.

/JTex/

31 Tema 4.2. TlpuMeHEHHE KOMITJICKCHBIX 1 OIK-1.3 [JI1.1J11.2 J11.3
YHCEJl IPU aHAJIN3€E WIEKTPUIECKUX OIlK-1.4 J2.1J12.2
PEXHIMOB. JI3.1J13.2
KowmmnexcHsriit MmeTos pacuera memnei 21 92
CHUHYCOUJIAIIBHOTO TOKA.

/JTex/

32 TIpakTudeckoe 3aHsATHE. 2 OIlK-1.3 [JI1.1J11.2 J11.3
KommnnekcHsle BenmMUnHBI B OIlK-1.4 J2.1J12.2
MaTeMaTHYEeCKHX 3aauax JI3.1J13.2
3NEKTPOIHEPTeTHKY. 21092
Mp/

33 Tema 4.3. BelpakeHHe dJIeKTPHIECKOM 1 OIIK-1.3 |JI1.1J11.2 J11.3
MOIITHOCTH B KOMIUIEKCHOU (opme. OIlK-1.4 J2.1J12.2
AKTHBHasI, peaKTHBHASI U TIOJTHAS JI3.1J13.2
MOIITHOCTH B KOMIUIEKCHOU opme. Bekrop 21092
TToifHTHHTa B KOMIUIEKCHOW (hOpMe 3aIHCH.
dusnueckas CynHOCTb PEaKTUBHOMN
MOIIIHOCTH B AJIEKTPOIHEPTeTHYECKON
CUCTEME C TIO3UIMH TEOPUU KOMIUICKCHBIX
qucell.

/J1ex/

34 Tema 4.4. DneMeHTHI BhICIIEH alireOphl B 1 OIK-1.3 [JI1.1J11.2J11.3
pacYeTHBIX 3a1a4aX IEKTPOIHEPTETUKH. OIlK-1.4 JI2.1J12.2
Marpurpl. CBOHCTBA MaTpHIL. JI3.1J13.2
JleTepMuHAHTHI 1 0OpaTHAs MaTPHIIA. 21032
CriennanbHbie MaTpHibl. DopMyITbl
Kpamepa.

/JTex/

35 TIpakTuyeckoe 3aHsTHE. 2 OIK-1.3 [JI1.1J11.2J11.3
Pemenne 3amad o omnpeneneHnto J12.1 J12.2
JIETEPMHUHAHTOB Pa3JIMYHBIX MOPSAIKOB U JI3.1J13.2
BBIYUCIICHUIO O0PaTHBIX MaTPHIL. 21092
Mp/

36 Tema 4.5. IlpuMenenne MaTpuUuHOM 2 OIlK-1.4 |[JI1.1J11.2 J11.3
anreOpbl K UCCIIETOBAHUIO U PEILICHHIO JI2.1J12.2
CHCTEM YPaBHEHUH DJIEKTPUUECKON CETH. JI3.1J13.2
MarpuuHas 3aUCh U PELIEHUE CHCTEMBI 21022
YPaBHEHHUH C N HEM3BECTHBIMHU.

OmnpenesneHre COBMECTHMOMN U
HECOBMECTHMOU CHUCTEMBI.
/JTex/

37 Tema 4.6. Pemenne nuHEHHBIX YpaBHEHUN 2 OIK-1.3 [JI1.1J11.2J11.3
3JIEKTPUYECKUX LNl HA OCHOBE OIIK-1.4 J2.1J12.2
MPUMEHEHUS 00pPaTHBIX MATPHII. JI3.1J13.2
Onpenenenue HeOCOOSHHOM MaTPUIIBL. 21022

AJIrOpUTM COCTaBICHUS OOpATHO#
Matpunpbl. IGPEKTUBHOCT UCIIOIb30BAHUS
00paTHOW MaTPHIIEI IPH PEIICHUN CHCTEM
YpaBHEHHUH.

/JTex/




38 [IpakTudeckoe 3aHsTHE. 4 OIlK-1.3 [JI1.1J11.2 J11.3
HccnenoBanue cucteMsl JIMHEHHBIX JI2.1J12.2
YpaBHEHHH 3JIEKTPHUUECKOI CETH Ha OCHOBE JI3.1J13.2
IPUMEHEHUs OOPaTHBIX MATPULI. 21032
Mp/

39 Tema 4.7. Tomonoruueckre METOABI 2 OIIK-1.3 |JI1.1J11.2J11.3
aHaJIM3a MIEKTPUYECKUX LEMEH. OIIK-1.4 J2.1J12.2
CxeMbl 3aMelleHNs] JJIEMEHTOB JI3.1J13.2
anekrpudeckoit cetu. I'pad snexrpuueckoit 01032
CEeTH U HEKOTOpbIe ero noarpader. Cxemsl
npeobpa3zoBanus rpada.

/JTex/

40 Tema 4.8. IIpeacTaBieHne 3JeKTPUUECKIX 2 OIIK-1.3 |JI1.1J11.2 J11.3
CXEM B pacuerax yCTaHOBUBIIUXCS OIlK-1.4 JI2.1 J12.2
PEXKUMOB IEKTPUUECKOIL ceTu. JI3.1J13.2
Tonosorudeckue MaTpuiipl rpada u ux 2132
CBOWCTBAa. MaTpHuIbl COETUHEHUI.

Martpuns koHTypoB. POopMupoBaHue
MaTpPUYHBIX YPaBHEHUI COCTOSIHUS
SJIEKTPUIECKOU CETH.

/J1ex/

41 TIpakTudeckoe 3aHsATHE. 2 OIlIK-1.3 [JI1.1J11.2 J11.3
Hanpasnennsle rpags! (JquHeHHbIE rpadbl OIIK-1.4 J12.1J12.2
CUTHAJIOB). JI3.1J13.2
Mp/ 21032

42 Tema 4.9. PacueT a51eKTpUIecKUxX ceTeit 2 OIIK-1.3 |JI1.1J11.2JI1.3
METOJIOM CHUTHAJIbHBIX IpadoB. OIlK-1.4 JI2.1 J12.2
OO6nacTe NPUMEHEHHS CUTHAJIBHBIX JI3.1J13.2
HarpaBlieHHbIX TpadoB. [IpuyrHHO- 2132
cie/IcTBeHHas cBs3b. Ilepexon ot
M3y9aeMOH CHCTEMBI K HAIIPaBICHHOMY
rpady. O6mas Gopmyna s nepeaadn
rpada (Popmyna Ma3oHa).

/JTex/

43 TToaroToBKa K yCTHOMY OIpOCY, 12 OIlK-1.3 [JI1.1J11.2 J11.3
MOATOTOBKA OTYETOB IO MPAKTHUECKUM OIIK-1.4 JI2.1 J12.2
3aHATHAM. JI3.1J13.2
/Cp/ 01032
Pa3nen 5. 3apauu nepexoaa K
HHTE/IEKTY aJIbLHOMH
3JIeKTPOIHEPreTHYECKOii cucteme (Smart
Grid) ¢ akTHBHO-aJaNITHBHOI CETHIO

44 Tema 5.1. Pexxumbl 1 OIIK-1.2 |JI1.1JI1.2J11.3
SJIEKTPOIHEPTETUIECKIX CHCTEM. OIlK-1.3 JI2.1J12.2
B3anmocBs3b 00bEKTOB, 00€CIICUNBAIONINX JI3.1J13.2
MIPOU3BOCTBO, MIEpeAady, paclpeacIcHue 31092
U oTpediIeHNe 2JIeKTPUIECKOM SHEPIHn.

DJeKTpoIHepreTUUeCcKast CUCTEMa Kak
CJIOXKHAS CHCTeMa KHOEPHETHYECKOTO THUIIA.
/JTex/

45 Tema 5.2. OGecnieyenue KauecTna 1 OIIK-1.2 |JI1.1J11.2J11.3
3JIEKTPO3HEPTHHU B SJIEKTPOIHEPTETHUECKUX OIIK-1.3 JI2.1J12.2
cucremax. JI3.1J13.2
Hopwms! kaduecTBa 351eKTpHUYECKON 3HEPTUU 31092

B CHCTEMaXx 3JICKTPOCHA0XKEHHsI 001Iero
Ha3HaueHHs1. biok-cxema obecrieueHust
HOPMaJIbHOTO YCTAaHOBHUBIICTOCS PEKUMa
paboThI ANMeKTprYecKuX ceTeid. OCHOBHBIC
3a/1a4¥ CHCTEMBI PETyTHPOBAHHUSL

/JTex/




46 [IpakTuveckoe 3aHsATHE. OIlK-1.3 [JI1.1J11.2 J11.3
Pacuer napameTpoB HECUMMETPUHN OIIK-1.4 J2.1J12.2
HaMpsDKEHUH B YETHIPEXITPOBOTHOMN JI3.1J13.2
TpexdasHoii cetu 0,4 kB 1o 3anaHHBIM 01092
rapaMeTpam pexxuma.

Mp/

47 JlabopaTopHas pabora. OIlK-1.2 [JI1.1J11.2 J11.3
Bnusnue Ha pexum OIIK-1.3 J2.1J12.2
3JIEKTPO3HEPTETUICCKON CUCTEMBI, OIlK-1.4 JI3.1J13.2
reHEpUPYEMOH B Heil OIHON MOIITHOCTH. 0192
/J1ad/

48 JlabopaTopHas pabora. OIlK-1.2 [JI1.1J11.2 J11.3
Bnusnue Ha pexum OIIK-1.3 J2.1J12.2
3JIEKTPO3HEPTETUICCKON CUCTEMBI, OIlK-1.4 JI3.1J13.2
notpednsemMoil B Hell akTUBHOH U 0192
PEaKTUBHOM MOIIIHOCTH.

/J1ab/

49 JlabopaTopHas pabora. OIlK-1.2 (JI1.1J11.2 J11.3
HccnenoBanue mapaMeTpoB YTSKEICHHOTO OIlK-1.3 J12.1J12.2
pexuMa paboThI INEKTPHUUECKON CETH C OIIK-1.4 JI3.1J13.2
OHOCTOPOHHUM ITHTaHUEM. 2132
/J1ab/

51 JlabopaTopHas pabora. OIlK-1.2 [JI1.1J11.2 J11.3
HatypHoe monenupoBanue OIIK-1.3 J2.1J12.2
YCTaHOBHUBIIETOCS peKkuMa paboThl (ha3bl OIlK-1.4 JI3.1J13.2
3JIEKTPUYECKON CETH C ABYXCTOPOHHUM 21092
MTUTAHHEM.

/J1ab/

52 Tema 5.3. HecummeTpus HanpsiKeHUs B OIIK-1.2 [JI1.1J11.2JI1.3
TpexdasHbIX CHCTEMax KaKk J12.1J12.2
3JIEKTpOMarHuTHasI IomMexa. JI3.1J13.2
OcHoBHbIE MOHATHSA. MeToanKa 21092
OIIpeieIeHNs OTAENBHBIX CUMMETPUYHBIX
COCTaBJIAIOMINX HECUMMETPUYHBIX CHCTEM
3/1C, nanpsokeHuii u Tokos. CBoiicTBa
Tpex(}a3HBIX CHCTEM B OTHOILCHUH
CUMMETPHUYHBIX COCTABIISIOIUX TOKOB U
HAIPSKEHUN.

/JTex/

53 [pakTHyeckoe 3aHsATHE. OIIK-1.3 [JI1.1J11.2 J11.3
Pacuer K03 PHLNEHTOB CHUMMETPHYHBIX OIlK-1.4 JI2.1J12.2
COCTaBIISIOIINX HECUMMETPHUIHOTO JI3.1 JI3.2
HanpspKEeHUs B dyleKkTpudeckoi cetu 0,4 xB. 01022
Mp/

54 Tema 5.4. DnekTpoMarHUTHbIE TIOMEXH OT OIIK-1.2 |[JI1.1J11.2 J11.3
HECUMMETPHHU HANPSDKEHUH B TpeX(a3HbIX OIIK-1.3 JI2.1J12.2
cucreMax. JI3.1J13.2
Yposau OMC 11 KOHYKTUBHBIX 01022
HU3K04acTOTHBIX DOMII o HecumMeTpun
HanpspKEeHUi B cucreMax
JNIEKTPOCHAOKEHHsI. MeToInKa pacueTa
KOHIyKTHBHBIX HU3K04acTOTHbIX OMII.

CBOWCTBa 3JIEKTPOMATHUTHBIX TTOMEX.
/Jlex/

55 [IpakTuveckoe 3aHsATHE. OIlK-1.3 [JI1.1J11.2 J11.3
Pacuer nokazareneir HECUMMETPUHN JI2.1J12.2
HanpsHKEHUH B TPEXIPOBOJHOM JI3.1J13.2
Tpex(a3zHOH IEKTPUUECKOM CETH. 21092
Mp/

56 ITpakTUyeckoe 3aHATHE. OIIK-1.3 |JI1.1J11.2J11.3
BnusiHre BBICIINX TAPMOHHYECKHUX OIlK-1.4 J12.1J12.2
COCTaBJISIIOIIMX Ha paboTy JI3.1J13.2
KOHJICHCATOPHBIX OaTapeii. 2192

Mp/




57 Tema 5.5. CuMMeTpUpOBaHHE HATIPSHKECHUH OIlK-1.2 [JI1.1J11.2J11.3
B Tpex(a3HbIX CETsIX. OIIK-1.3 J2.1J12.2
DHepreTuuecKue Mmporeccsl B TpexdazHoi JI3.1J13.2
CUCTEME IIPU HECUMMETPHUHU HAIIPSKEHH. 0192
B3anmocBs3b ypaBHOBEIIMBAHHS,

CHUMMETPUPOBAHUS U KOMIICHCAIIUU
peakTuBHOU MomHOCTH. [1yTH CHIDKEHUS
HECUMMETPUU HaNpsbkeHuil B TpexdasHoi
cucteme. [Todasnoe peryiaupoBanue
HAaIpsHKEHUS B Y3JI€ CETH C
HECUMMETPUYHOI Harpy3KOH.

/J1ex/

58 ITpakTHyeckoe 3aHATHE. OIIK-1.2 |JI1.1J11.2J11.3
HccnenoBanue 3aBUCUMOCTH PEaKTHBHOM OIlK-1.3 J12.1J12.2
MOIITHOCTH CHJIOBOTO TpaHC(OopMaTopa OT OIlK-1.4 JI3.1J13.2
3JIEKTPUIECKON HATPYy3KH. 21032
Mp/

59 TIpakTudeckoe 3aHsATHE. OIlK-1.2 [JI1.1J11.2 J11.3
HccnenoBanue 3aBUCUMOCTH peaKTUBHOU OIIK-1.3 J2.1J12.2
MOII[HOCTH aCHHXPOHHOTO JIBUTATEJIS OT OIlK-1.4 JI3.1J13.2
BEJINUUHB] HAIIPSDKEHUS Ha €ro KJIeMMax. 0192
Mp/

60 Tema 5.6. HecunycoumaabHOCTh OIIK-1.2 |JI1.1J11.2J11.3
HaINpsDKEHHsI KaK BUJ UCKa)KEHUS. OIIK-1.3 J2.1J12.2
dopmupoBaHUe MOIIHEIM BEHTHIHTHBIM JI3.1J13.2
npeoOpazoBareneM GopM KpUBOH 21092
HaINpsHKEHHS B DJIEKTPUUESCKOH CeTH.

IIpencraBnenue nepuoguuecKon
HECUHYCOHIATIbHON (QyHKINH
HanpsokeHust, Toka 1 D/1C psagom Dypbe.
XapakTepucTuka HECHHYCOHIAIBHBIX
KPUBBIX HANIPSHKEHUH B 9IEKTPUUECKUX
ceTsX.

/JTex/

61 TIpakTudeckoe 3aHsATHE. OIlK-1.2 [JI1.1J11.2J11.3
ObecneueHHe EKTPOMArHUTHON OIlK-1.3 J2.1J12.2
COBMECTHMOCTH B y3JI€ HATPY3KH CETH C OIIK-1.4 JI3.1J13.2
BEHTHWJIbHBIMU NIPE00OPa30BaTEIIMH IIyTEM 01022
KOMITEHCAIIUHN PEAKTHBHON MOIIHOCTH.

Mp/

62 Tema 5.7. PacnpocTpaneHue BBICIINX OIIK-1.2 [JI1.1JI1.2J11.3
TapMOHHYECKUX COCTABIISIOIIUX TOKOB U OIIK-1.3 JI2.1J12.2
HaINpsDKEHUH B 3JIEKTPOIHEPIeTUUECKON JI3.1J13.2
cucreme. 21092
M3mepenue napameTpon
HECUHYCOHIAJBHBIX TOKOB, HATIPSDKESHUH U
OJ1C. BausiHue norpenHocTeil u3sMepeHnit
OTAENBHBIX 3JIEKTPUIECKUX BEJINYUH Ha
pe3ynIbTaT pacueToB APYrux
(YHKIIMOHATEHO CBSI3aHHBIX C HUMH.

IToToku rapmMoHUUECKON MOIIHOCTH Ha
TapPMOHUYECKHUX YaCTOTAX.
/JTex/

63 Tema 5.8. KoHOyKTUBHBIE HU3KOYACTOTHBIE OIlK-1.2 [JI1.1J11.2J11.3
3JIEKTPOMAarHUTHBIE TIOMEXH 10 OIIK-1.3 J2.1J12.2
K03 GUIIEHTaM, XapaKTePH3YIOIIIX JI3.1J13.2
HECUHYCOHJIaTbHOCTb. 21022

Anroput™m nossienus. O6mactb
nosBieHus. IlapameTpsl pacnpenencHus
croxacTrueckux rnomex. Kpurepuit
pacpenieNieHus IOMEX B CMEXHBIX
JNEKTPUUECKUX CETSX.

/JTex/




64 [IpakTudeckoe 3aHsTHE. 1 2 OIlK-1.2 [JI1.1J11.2 J11.3

AHanu3 HampsHKEHUS B 3JIEKTPUUECKOM OIIK-1.3 J2.1J12.2
cetu 10 kB ¢ m3mMensomeiics B TeueHne OIIK-1.4 JI3.1J13.2
CYTOK Harpy3Kkou. 21092
Mp/

65 [IpakTudeckoe 3aHsATHE. 1 2 OIK-1.3 [JI1.1J11.2 J11.3
Onpenenenue cymMmMapHoro ko3dduuuenra OIlK-1.4 J2.1J12.2
HCKaXEHHsI CHHYCOMAANTHHOCTH KPUBOM JI3.1J13.2
HanpspkeHHi Ha cexipsix muH 10 u 110 kB D132

[IPY TIMTAHUHU Y3714 HAaTPY3KH C MOILHBIM
npeoOpa3oBaTeIbHBIM YCTPOHCTBOM.

Mp/

66 Tewma 5.9. PacuetHoe obecnieueHne 1 2 OIIK-1.2 |JI1.1J11.2 J11.3
JIOITYCTUMBIX YPOBHEH 3JIEKTPOMAarHUTHOM OIIK-1.3 J12.1J12.2
COBMECTHMOCTH U1 KOHYKTUBHBIX JI3.1J13.2
HU3KOYACTOTHBIX AIEKTPOMArHUTHBIX 21032
HOMeX 10 HEeCHHYCOUAAIBHOCTH
HaINpsHKEHHSL.

PacuerHast cxema cuCTEMBI
9MeKTpocHa0KeHuUsI. CXeMbI 3aMeTeHHs
JUIS TIEPBOI TApMOHMKH TOKA U ISl BBICIIMX
rapMoHUK. PacyeT TOKOB 1 HanpsDKEHHH.
AJrOpUTM TEXHUYECKUX PELICHUH MPH
obecnieduennu DMC. CuitoBbie QUITBTPHI
BBICIIMX TAPMOHHUK.

/J1ex/

67 IIpakTuyeckoe 3aHsTHE. 1 2 OIK-1.3 [JI1.1J11.2J11.3
Onpenernenue NeHCTBYIONIMX 3HAYCHUN OIlK-1.4 J12.1J12.2
TOKOB W HanpsbkeHuit 5,7, 11 u 13 JI3.1J13.2
rapMoHUK Ha muHax 10 kB moxcranmmm. 21 92
Mp/

68 IToaroToBka K yCTHOMY OIpocy, 1 18 OIlK-1.2 [JI1.1J11.2J11.3
MMOATOTOBKA OTYETOB IO MPAKTHIECKAM OIIK-1.3 J12.1 J12.2
3aHATUSAM U 1a0OPaTOPHBIM paboTaM. OIIK-1.4 JI3.1J13.2
/Cp/ 21932

69 Kontpoannas padora /Cp/ 1 4 OIlK-1.2 [JI1.1J11.2J11.3

OIIK-1.3 J12.1J12.2
OIIK-1.4 JI3.1J13.2
21932
70 JK3aMeH 1 36 OIlK-1.2 [JI1.1J11.2J11.3

OIIK-1.3 J2.1J12.2
OIIK-1.4 JI3.1J13.2
01 92

5. OHEHOYHBIE CPEJICTBA

5.1. OueHo4yHble MaTePHAJIBI /ISl TEKYIIEr0 KOHTPOJISI U NPOMEKYTOYHOMH aTTecTaluu

HpeZ[CTaBJ'IeHI)I OTACJIbHBIM JOKYMEHTOM

5.2. OneHouynble MaTepHaJIbI I AUATHOCTUYECKOTO TECTUPOBAHUS

HpeJlCTaBJ'ICHbI OTACJIbHBIM JOKYMEHTOM




6. YHEBHO-METOANYECKOE U THOOPMAIIMOHHOE OBECHHEYEHUE JUCHUIIJIMHBI (MOAY JIST)

6.1. Pexomennyemasi 1urepatypa

6.1.1. OcHoBHas JUTEpPaTypa

ABTODBI, COCTaBUTEIHN 3arnaBue HsnarenscTBo, roa | Koand-Bo

JI1.1 |Becconos JI. A. TeopeTuueckre OCHOBBI IEKTPOTEXHUKH. B 2 T. Tom 2. Mockaa: 1

DNEeKTpOMArHUTHOE ToJie: YUeOHUK UznatenscTBO
IOpaiir, 2019,
AJIEKTPOHHBIN
pecypc
JI1.2 |becconos JI. A. TeopeTrnueckre OCHOBBI AJIEKTPOTEXHHUKH. DJIeKTpudeckue remnu|Mocksa: 1
B 2 4. Yactp 1.: YyeOHHK W3natenscTBO
IOpaiir, 2018,
3JIEKTPOHHBIHN
pecypc

JI1.3 | daBsimoB M. C., CoBpeMeHHbIE IPOOIIEMBI TIEpeiaun 1 pacpeeIeHUs Cypryrt: 33
UsanoBa E. B., 3NIEKTPUYECKOI dHepTHu: yueOHOe mocodue W3 narenbckuii ieHTp
Kucnumus E. 1O., Cypl'Y, 2019
CanpuukoB B. T,

Cemenos O. 1O.
6.1.2. JlononHuTeIbHAS IUTEPATYPa
ABTODEI, COCTaBUTEIHN 3arnaBue HsparenscTBo, rog | Koand-Bo

JI2.1 | HaBeimos M. C., DJeMEeHTHI BBICIICH anreOpbl B (PU3MKO-MaTEeMaTHUECKHX Cypryr: 2
WBanoBa E. B., 3a/1auax AJIEKTPOIHEPTETUKHU: YUeOHOe mocodue W3narenbckuii neHTp
Kucmumun E. 1O., Cypl'V, 2018,

Prokakos B. B., JJIEKTPOHHBIN
Canpaukos B. T, pecypc
Cemenos O. 1O.

JI2.2 |daBbmos M. C., KommnnekcHble BETUUIUHBI B 2JIEKTPOIHEPreTHKE: yueOHOoe Cypryt: 2
WBanoBa E. B., rnocobue Wsparenbckuii HeHTp
Kucnumus E. 1O., Cypl'Y, 2018,

Peoxakos B. B., 3JIEKTPOHHBIN
Canpaukos B. T, pecype
Cemenos O. 10.
6.1.3. MeTtoaguueckne pa3paboTKu
ABTOpBI, COCTaBUTEIH 3arnaBue WznarensctBo, ron | Komnu-Bo

JI3.1 |Hanko II. E., ITonoB A.|Bpiciias MaTemaTuka B yIpaKHEHUSIX U 3aJadax: [ydeOHoe Mocksa: ACT, 2
I'., KoxxeBuukosa T. f1.,|mocodue 1yis By30B] 2016, aeKTpOHHBIH
Hanxo C. I1. pecypc

JI3.2 |Tlotanos JI. A. Teopernueckre 0OCHOBBI A1eKTpoTeXHUKH. COOpPHHUK 3a/1a4: Mockaa: 1

YuebHoe nocodre UsnarenscTtBO
FOpaiiT, 2019,
3JIEKTPOHHBIN

pecypc




6.2. IlepevyeHs pecypcoB HH(PpOPMANMOHHO-TeIeKOMMYHHKAIMOHHOI ceTn ""MHTepHeT"

D1 |Eannoe 0kHO mocTyma K 00pa3oBaTenbHbBIM pecypcam Window.edu.ru
92 |IlopTan 06 3JIEKTPOIHEPTETHUKE, HIEKTPOOOOPYA0BAHNH OrCa.ru
6.3.1 Ilepeyens MPOrpaMMHOTO o0ecredeHnst
6.3.1.1 [Onepauuonnas cucrema Microsoft Windows, maker npuknaausix nporpamm Microsoft Office.
6.3.2 IlepeueHb HH(POPMALHOHHBIX CIIPABOYHBIX CHCTEM
6.3.2.1 |«HaumonansHas s1exkTpoHHas Oubamoreka» H30.pd Dnexkrponnbie kauru Springer Nature (Science, Technology and
Medicine Collections) https://link.springer.com/
6.3.2.2 |T'apanT-uH(OpMaIMOHHO-TIPaBoBO# moprai. http://www.garant.ru/
6.3.2.3 |Koncynprantlliroc —Haae)KHas ipaBoBas moaaepxka. http://www.consultant.ru/
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MOYJIS)

7.1 |VueOHble ayauTOpuH Ui MPOBEACHHUS 3aHATHH JEKIMOHHOTO THIIA, TPYIIOBBIX M HHIMBHIYalbHBIX KOHCYIIBTAIlHH,
TEKyIero KOHTPOJS M IPOMEXKYTOYHOH aTTeCTAllMM OCHAIIECHbI: KOMIUIEKT CICLHAIM3UPOBAHHON yueOHON Mebenn,
MapkepHas. (MeJIOBasi) JIOCKa, KOMIUIEKT I[IEPEHOCHOT0 MYyJIbTHMEAMHHOrO OOOPYHOBAaHUS - KOMITBIOTEp, IPOEKTOP,
HPOEKIMOHHBIN 9KpaH, KOMIBIOTEPHI C BO3MOXKHOCTBIO BbIX0/1a B VIHTEPHET H IOCTYIIOM B 3JIEKTPOHHYIO HH(OPMAIOHHO
-o6pasoBarenbHylo cpeay. ObecredeH A0CTyn K ceT IHTepHET U B 3JIEKTPOHHYIO HH(POPMALMOHHYIO CPELy OpraHH3aliH.

7.2  |332A. JlabopaTtopust «DNEKTPOIHEPreTUIECKUX CUCTEM, NEKTPOCHAOKEHUS U CHUIIOBOH 3IIEKTPOHUKMY IS IPOBEICHUS

Ja00paTOPHBIX 3aHATHH, TEKYLIEro KOHTPOJS M IPOMEXYTOYHOH aTTecTalMy YKOMIUIEKTOBaHA CIELUATU3MPOBAHHON
Me0Oenbio, MeoBas 1ocka. TeXHHYeCKHe CpelcTBa OOYUCHHUs: MOAYJbHBIC y4eOHBIC KOMIUICKCH. B cOCTaB MOIYIBHOTO
y4e0HOT0 KOMILIEKCa BXOJAT CleAYIOIIe OJIO0KHU:

1. Mammza nocrositHHOro Toka tum 101.2.

. Mamuna nepemenHoro Toka tun 102.1.

. AcuHxponHbIi aBuratens tun 103.1.

. [IpeoOpazoBarens yrioBeIx nepemeneHuii T 104.

. Tpexdazuprii nctounnk nuranus tum 201.4.

. McTouHuK nuTaHus ABUraTess NocTossHHOro Toka tun 206.1.
. Bo30ynurens cuaxponHoi marumHel tan 209.

. McTouHMK mOCTOSHHOTO HanpspkeHus Tun 214.1.

9. OnHo(a3HbIi UCTOYHUK MUTaHUs Thl 218.5.

10. TpexnomnrocHbI BeIKIIO4aTens Trm 301.1.

11. AxtuBHas Harpyska tumn 306.1.

12. Monenp nuHUM dIeKTponepenauu tan 313.2.

13. Jluneitnsiid peakrop tum 314.2.

14.EmxocTHas Harpy3ka tun 317.3.

15. Perymupyemsrit aBToTpancdopmatop tumn 318.2.

16. baok cunxponuszanuu tum 319.

17. Bempsimutens tan 322.2.

18. UnnykTuBHas Harpyska Tum 324.2.

19. Konnexrop tum 330.

20. bnok BBoAa/BbIBOJIAa IU(PPOBBIX CUTHATIOB THIT 331.

21. bnok nuomoB Tum 332.

22. PerynupoBouHsIii Tpanchopmartop tum 338.

23. Tpexda3znas TpanchopmaropHas rpynmna tam 347.1.

24. DnexTpoTennoBoe peae Tul 356.

25. KomMyTaTop n3Mepurens MouHocTel tum 349.

26. ABTOMaTHYECKHUI OJHOIOJIOCHBIN BRIKIIFOUATEIb THIT 359.
27. KonrakTop tun 364.

28. Pene MakcumanbsHOro Toka Tum 366.

29. Pene MUHNMAaIbHOTO HAPSKEHUS THIT 367.

30. Pente Bpemenu tum 369.

31. IIpomexxyrounoe pemne 370.

32. Oxgnrodasusrit TpanchopmaTop tum 372.1.

33. ®unbTPOKOMIIEHCHPYIOIIEE YyCTPOMCTBO THIT 392,

34. briok n3MepHuTEeNbHBIX TpaHC(HOPMATOPOB ToKa 1 HanpspkeHus tum 401.1.
35. biok maTaukoB TOKa M HanpshkeHust tum 402.3.

36. Tpanchopmatop Toka Tum 403.1.

37. U3mepurens HanpsokeHUil v yactoT Tun 504.2.

38. Yka3arens yria Harpy3Ku CHHXpOHHOW MamuHs! Tun 505.2.
39. Vka3arens 4acToTh! BpauieHus tumn 506.2.

40. U3meputens momHocter tun 507.2.

41. brok mynsTEMeTpoB THIT 508.2.

42. VIamepuTelns TIOKa3aTeseld kKadecTBa dJCKTPOIHEPTHH THIT 526.2.
43. N3amepuTens mapaMeTpoB oaHOGA3HOM ceTr TUM 542.
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