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1. IEJIX OCBOEHUSA TN CITUAILJIMHBI

1.1  |[ducommimHa «PU3MKO-MaTeMaTHYECKUE 3a[a4l 3IEKTPOIHEPTETHKIY - OJIIH U3 OCHOBHEIX KypCOB B CHCTEME IOATOTOBKU
MarucTpoB, [eNbl0 KOTOPOro sBJsAeTcs (POPMHUPOBAHHE CHCTEMATHUECKUX 3HAHWI y 00YyJaromMXCs O HOBBIX KOHIICTIIIHAX
Pa3BHTHS  DJIEKTPOIHEPTETHUECKUX CHCTEM M OPraTHUECKHUX OSHEPrOCHUCTeM, H3ydeHHe (U3HIECKHX OCHOB
JJICKTPOMATHUTHBIX SBJICHHWI TIepefaddl W pacHpeleleHHs JIEKTPHYECKOH SHEepPrHH B CBETE€ HHTEIUIEKTYaIbHOI
JNIEKTPO’HEPTETHYECKON CHCTEMBI M MAaTeMAaTHYEeCKOTrO ammapara ONHCAHWSA OSTHX SBJIEHHI, IpeCTaBICHHE
JJICKTPOMATHUTHOH COBMECTHMOCTH KaK BHIA MACATCIBHOCTH, HAINPABICHHOW HAa PalMOHAbHOE M 3KOHOMHYECKOE
HCIIOJIE30BaHUE SIEKTPHIECKOH SHEPTHH.

2. MECTO JUCHMIIVIMHBI B CTPYKTYPE OOII
ukn (paznen) OOIT: b1.0.03

2.1 |TpeGoBanus K NpeABAPUTEILHOI MOATOTOBKE 00Y4AIOIIErocsi:

2.1.1 |Jducummmea «PU3HKO-MaTEeMaTHYECKUE 3a/audl DJICKTPOIHEPTeTHKM» TpeOyeT OT OOYyYaloIIMXCs 3HAHHWSA KypCOB
«Matematrka», «Pusuka», «TeopeTHIecKre OCHOBBI JEKTPOTEXHUKWY, TOMYICHHBIC ITPU OCBOCHHH 00pa30oBaTELHOM
IIporpaMMbl OakaiaBpuara.

2.2 |[AMcoMIUIMHBI W TPAKTHKH, I KOTOPBIX OCBOeHHEe MAHHOH IHCHUIUIMHBI (MOXYJIsI) He00X0IMMO Kak
npeanIecTBYoIee:

2.2.1 |HanmexHOCTh CHCTEM AIIEKTPOCHAOKEHHUS

2.2.2 |DnexkTpOMarHuTHasi COBMECTUMOCTB B CHCTEMaX JIEKTPOCHA0KEHHS

2.2.3 |IloaroroBka K mpOIEAYpE 3aLIUTHI U 3alUTa BEITYCKHON KBaIN(HKAIIMOHHOMN PabOTHI

3. KOMIIETEHIIMH OBYYAIOIIET' OCs, ®OPMHUPYEMBIE B PE3YJIBTATE OCBOEHUA JTUCHUIIJIMHBI

(MOJLYJIST)

OIIK-1.2: (I)opmy.rmpyeT H Bblﬁl/lpae'l‘ HeJIN U 3212491 UCCJICI0BAHUS, IPUOPUTETHI PEHICHUSA 3a/1a, KPUTCPUU HX OLICHKH

OIIK-1.3: Mcnosib3yeT METOAOJOTHI0 HAYYHOIO NMO3HAHUS B MPAKTHYECKOH JIeSITEJILHOCTH B 00J1acTH NMPohecCHOHATHLHOI
JesiTeJIbHOCTH

OIIK-1.4: OO6aamaeT HaBBIKAMHU pelIeHusT HAYYHO-HUCCIE€A0BATEJIbCKHX, IMPOCKTHBIX H TEXHOJOrHYE€CKHX 3aJa4 ¢
HCII0JIB30BAHUEM I/lH(l)OpMaHI/IOHHLIX TEXHOJIOTH i

B pe3yabTare 0CBOCHUS TUCHHUITIIMHBI oﬁyqammnﬁm AOJIXKCH

3.1 |3uars:
3.1.1 |®Dusmnyeckre OCHOBBI NEKTPOMATHUTHBIX SBIEHUI MPOLECCOB MEPENavn U PACIIPEAETECHHS dJIEKTPUIECKON SHEPTHH.
3.1.2 |MaremaTryeckuii anmnapart Ui BBIMOJHEHUS! KOMIUIEKCHBIX PACYETOB B AJICKTPOIHEPTeTHKE.
3.1.3 |BnusiHME KOHAYKTHBHBIX HU3KOYACTOTHBIX 3JIEKTPOMATHUTHBIX MTOMEX Ha pabOTy TEXHHYECKHX CPEICTB.
3.1.4 |Meroauky pacuyeTa KOHAYKTUBHBIX HU3KOYACTOTHBIX JICKTPOMArHUTHBIX TOMEX B JIEKTPHUECKUX CETAX.
3.1.5 |Meroapl MUHIMHU3aIUH KOHTYKTUBHBIX HU3KOUaCTOTHBIX 3JICKTPOMArHUTHBIX ITIOMEX U 00€CIeYeHHEe JOMYCTUMBIX yPOBHEH
OMC st HUX.
3.2 |Ymern:
3.2.1 |BbINOMHATE pacyeThl PU aHAIHM3E DIICKTPUUECKUX CETEH B KOMIUIEKCHOM (hopMme.
3.2.2 |PaccuuthIBaTh periiaMeHTHpoBaHHbIe ypoBHU DMC aisl KOHAYKTHBHBIX HU3KOYACTOTHBIX JIEKTPOMATHUTHBIX TTOMEX.
3.2.3 |Pa3pabatbiBaTh TeXHHYECKHE pelieHus Mo obecrnieueHnto OMC TeXHUUECKUX CPE/ICTB.




4. CTPYKTYPA U COAEPKAHUE TUCIIUIIVIMHBI MOAYJIS)

Kon HaumenoBanue pasgesioB u TeM /Buj | Cemectp / | Yacos | Kommneren- | JIutepatypa IIpnmeyanue
3aHATHA 3aHsATHA/ Kype 107071
Pazpges 1. HoBble KOHIeNINY pa3sBUTHS
3J1eKTPO3HEPreTHYECKUX CHCTEM

1 Tema 1.1. XKuzneobecnieunBaronmit 1 2 OIIK-1.3 [JI1.1J11.2J11.3
aCIIEKT DHEPreTUKU KaK OTPaciIu J12.1J12.2
SKOHOMMKHM CTPaHBI. JI3.1J13.2
OcCHOBHBIE ITapaMeTpbl HHIEKCA 21092
4eoBeYecKoro pa3BuTus. Pacuer
oTpeOHOCTH CTPaHbI (PETHOHA) B
TOIUTMBHO-YHEPTeTHYECKUX PECYpPCax.

/JTex/

2 CemuHap. 1 2 OIIK-1.3 [JI1.1J11.2 JI1.3
JIOKTpHHA SHEPTETUYECKOI 0€30MaCHOCTH OIIK-1.4 J2.1J12.2
Po. JI3.1J13.2
Mp/ 31 52

3 [IpaxTHyeckoe 3aHATHE. 1 2 OIlK-1.2 [J11.1J11.2 J11.3
Hapymenue 6ananca Mexxay HOJIHOM, OIIK-1.3 J12.1J12.2
aKTUBHOM U PEaKTUBHON MOILTHOCTSIMU OIIK-1.4 JI3.1J13.2
IIPU UCKaXKEHHOH (hopMe KpUBOIi 2192
HaINpPsHKCHUSL.

Mp/

4 Tema 1.2. Texauueckue u 1 2 OIIK-1.2 [JI1.1J11.2 J11.3
TEXHOJIOrMYECKUE TIPOOIIEMBI OIIK-1.3 JI2.1J12.2
3JIEKTPOCETEBOr0 KOMILIeKca Poccun. JI3.1J13.2
CTpyKTypa 3JeKTPOIHEPTeTHY €CKON 2192
orpaciu Poccun. [IpoGiieMbl NOBBIIICHUS
KauecTBa () yHKIMOHUPOBAHUS
NEKTPUYECKHUX ceTeil. Omopel ¥ MPOBOJIA.

Hanexxnocts u ynpasnsiemocts. [lotepu
SHEPIHU B IIEKTPUYECKUX CETAX.
KauecTBo amekTpuueckoit s3Hepruu.
/JTex/

5 INpaxTiyeckoe 3aHATHE. 1 2 OIIK-1.3 [J11.1JI1.2 JI1.3
Onpenenenne napaMeTpoB OIlK-1.4 J2.1J12.2
HECUHYCOUAATbHBIX TOKOB, HAMPSKCHUS JI3.1J13.2
n D/IC. 2192
Mp/

6 JlaboparopHast pabora. 1 2 OIlK-1.2 |JI1.1J11.2J11.3
H3mepenue napameTpoB OIlK-1.4 J2.1J12.2
HECHHYCOHJIAJbHBIX TOKOB, HAMIPSKEHUS JI3.1J13.2
n D/IC. 2192
/J1a6/

7 Tema 1.3. Konnenuus pa3BuTHUs 1 2 OIIK-1.2 [JI1.1J11.2J11.3
JIIEKTPOIHEPT ETHIECKUX CUCTEM. OIIK-1.3 J2.1J12.2
«CunbHsle cetn» Ha 6aze FACTS. JI3.1J13.2
WuTennexryansHbie 2132
3JIEKTPOIHEPreTHIECKHUEe CUCTeMbI (Smart
Grid). Mukpocern (Microgrid).

CucreM000pa3yroliye CeTH Ha
MIEPEMEHHOM H TIOCTOSIHHOM TOKaX.
IlepciekTBBI pa3BUTHSL.

/JTex/

8 [pakTHyeckoe 3aHsATHE. 1 2 OIIK-1.3 [J11.1J11.2 J11.3
BrnusiHre mOrpentHocTH u3MepeHn i OIlK-1.4 J2.1J12.2
OTIENBHBIX JIEKTPUUECKUX BEINYMH Ha JI3.1 JI3.2
pe3yabTaThl pacyera Apyrux, 2132
(YHKIIMOHATBHO CBSI3aHHBIX C HUMHU.

/Mp/

9 IloaroroBka k ycTHOMY OIpOCY, 1 10 OIIK-1.2 [J11.1J11.2 J11.3
TIOJIrOTOBKA OTYETOB MO MPAKTHYECKUM OIIK-1.3 JI12.1 J12.2
3aHATHAM U 1aOOPAaTOPHEIM paboTaM. OIIK-1.4 JI3.1J13.2
/Cp/ 3192




Pasnen 2. Konuenuus
neJieycTpeMJIeHHOI IpraTuyeckoi
JHEProcucTeMbI

10 Tema 2.1. ABTOMaTU3UPOBAaHHbIE CUCTEMBL 1 OIIK-1.2 |JI1.1J11.2J11.3
YIIPaBJIEHUs DPraTUYECKON OIIK-1.3 J12.1J12.2
SHEPTrOCHUCTEMOIL. JI3.1JI3.2
OTka3bl ONIEPaTUBHOrO NEPCOHAIA. 01 92
CeMHOTHYECKHE H JIOTHKO-

JIMHTBHCTUYECKUE MOJIEITH B YIPABICHHH.
OKCIEepPTHBIE CUCTEMBI H CHCTEMBI
TIOJUIEPIKKA IPUHATUS PEIICHUH.
dpeiiMoBoe npecTaBIeHAE 0OBEKTOB HIIH
SIBIICHUI.

/J1ex/

11 Tema 2.2. LleneyctpeMieHHbIe 1 OIlK-1.2 |JI1.1J11.2J11.3
IPraTU4ecKUe CUCTEMBI YIIPABIICHHUS. OIIK-1.3 J12.1J12.2
O06001meHHbIe oka3aTeny. Jnarpamma JI3.1J13.2
CBSI3€U LIEJIEYCTPEMIIEHHON CHCTEMBI. 21092
OpronoMuueckre GpakTopbl 6€30MacHOCTH
n 3¢ exTrBHOM paboThl 00BHEKTOB. KpHBbie
npolecca 00ydeHust OlepaTopoB. 3agauu
HoBbIIIEHUS 3()(HEKTUBHOCTU 00yUEHUS
OIIEpaToOpOB.

/Jlex/

12 Cemunap. 2 OIIK-1.2 |JI1.1J11.2J11.3
WutennexryanbHble OIIK-1.3 J12.1J12.2
JNIEKTPOIHEPT ETHIECKUE CHCTeMBI (Smart OIlK-1.4 JI3.1J13.2
Grid) ¢ aKTHBHO-aIAIITHBHBIMH CETSIMHU. 31 52
Mp/

13 IpakTHyeckoe 3aHATHE. 2 OIIK-1.3 |JI1.1J11.2J11.3
TumnoBsle OMUOKY ITPU BBOJIE CHIIOBBIX OIIK-1.4 J2.1J12.2
TpaHCHOPMATOPOB. JI3.1J13.2
Mp/ 2192

14 JlaboparopHast pabora. 2 OIlK-1.2 [JI1.1J11.2J11.3
BerpeuHoe perynupoBaHue HanpsKEHHS OIlK-1.4 J2.1J12.2
VIS TIEPEMEHHBIX Harpy30K. JI3.1J13.2
/J1a6/ 2192

15 JlaboparopHast pabora. 2 OIlK-1.2 [JI1.1J11.2J11.3
PerynupoBanue HanpsHKEHUS TyTeM OIlK-1.4 J2.1J12.2
TIOTIEPEYHOI KOMITEHCAIIUN PEaKTUBHOM JI3.1J13.2
MOIIIHOCTH. 2192
/J1a6/

16 JlaGopaTopHas padora. 2 OIIK-1.2 [JI1.1J11.2J11.3
PerynupoBanue HaIpsHKEHUS IyTeM OIIK-1.4 J2.1J12.2
MIPOJOJILHON KOMIIEHCALUU PEaKTUBHOM JI3.1J13.2
MOIITHOCTH C ITOMOIIBI0 KOHJCHCATOPHOM 21932
Garapewu.

/J1a6/

17 [oaroroBka K yCTHOMY OIPOCY, 12 OIIK-1.2 [JI1.1J11.2J11.3
MOJI'OTOBKA OTYETOB 10 MPAKTHYCCKUM OIlK-1.3 JI2.1J12.2
3aHATHUSIM U J1JAOOPATOPHBIM pabOTaM. OIlK-1.4 JI3.1J13.2
/Cp/ 2192
Paspen 3. ®uznyeckne 0CHOBBI
3J1eKTPOMATHUTHBIX SIBJICHUI Mepeaaqyn
U pacnpeaesieHUsl JIeKTPUY eCKOi

18 Tema 3.1. BBenenue B Teopuio 2 OIlK-1.2 [JI1.1J11.2J11.3
3JIEKTPOMATHUTHOT'O TTOJIS. OIlK-1.3 J2.1J12.2
DNEeKTPOMarHUTHOE T0JI€ KaK BUJ MAaTEPUU. JI3.1J13.2
Maxkpockonudeckasi Teopust 2132

SIIEKTPOMArHUTHOTO TIOJISL.
XapaKkTeprucTHKa MPOBOISIINX CPEICTB.
DIIeKTPOMArHUTHOE TIOJIC KAK BEKTOPHOE
ToJe.

/J1ex/




19 Tema 3.2. DnekTpuyeckoe Moie Kak ofHa OIIK-1.2 [JI1.1J11.2J11.3
W3 CTOPOH IEKTPOMAarHUTHOI'O MOJS. OIIK-1.3 JI2.1J12.2
BekTop HanpsHKEHHOCTH 3IEKTPUYECKOrO JI3.1J13.2
OJIS KaK IPaIueHT OT CKaISIPHOro 01 92
MIOTEHIMaNa. 3aKOH COXPaHeHHUS 3apsija.

Iorok anekrpuyeckoro cmereHus. |1
ypaBHeHHe MaKcBelIa B HHTETPaIbHOH I
i hepeHmanbHON Gopmax.

/JTex/

20 IIpakTHyeckoe 3aHATHE. OIlK-1.2 [J11.1J11.2J11.3
Onpenenenrie 001acT HOHU3ALMN OIIK-1.3 JI2.1J12.2
BO3/lyXa BOKpYT nposoza JISII no OIIK-1.4 JI3.1J13.2
M3BECTHBIM IIapaMeTpaM MPoBOAA U 0192
HaIPsDKEHHOCTH 3JIEKTPHIECKOTrO IO
Mp/

21 Tema 3.3. MarHuTtHoe 1ose KaKk ofjHa u3 OIK-1.2 [JI1.1J11.2J11.3
CTOPOH 3JIEKTPOMArHUTHOTO MOJIS. OIIK-1.3 JI2.1J12.2
BuxpeBoe marautHoe noie. IInotHocTs JI3.1J13.2
TIOJTHOT'O 3JIEKTPUYECKOT0 TOKA. 21092
| ypaBHeHHe MakcBeiIa B HHTEIPaIbHOH U
muddepeHnansHoN Gopmax.

/JTex/

22 [IpakTHyeckoe 3aHATHE. OIIK-1.2 [J11.1J11.2J11.3
Pacuer emkocTH Ha eMHUILY JUIMHBI OIIK-1.3 J2.1J12.2
JBYXIPOBOIHOM BozaymHOM JIDII npu OIIK-1.4 JI3.1J13.2
Pa3IMYHBIX HANPSHKEHUSAX. 2192
Mp/

23 Tema 3.4. MaruutHslii otok. [IpuHuun OIIK-1.2 [J11.1J11.2J11.3
HENPephIBHOCTH MAarHUTHOI'O ITOTOKA. OIIK-1.3 J2.1J12.2
CBS13b MAarHUTHOT'O IOJISL C NIEKTPUYECKUM JI3.1J13.2
TOKOM. MarHUTHBIH TOTOK CKBO3b 2192
3aMKHYTYIO OBepXHOCTh. IV ypaBHeHue
Makcgenia B UHTETpaJIbHOM 1
muddepeHanbHoR GopMax.

/JTex/

24 Tema 3.5. CBs3b H3MEHSIOLIET0Cs BO OIIK-1.2 [JI1.1J11.2J11.3
BPEMEHU MarHUTHOTO 1071l C BUXPEBBIM OIIK-1.3 J12.1J12.2
AJIEKTPUYECKUM I0JIEM. JI3.1J13.2
3aKOH 3JIEKTPOMArHUTHOM WHITYKIIHH. 21932
Il ypaBHeHne MakcBesuia B MHTErpaabHOM
u auddepeHnranbHon hopmax.

/JTex/

25 Tewma 3.6. IlepeHoc sueprun OIIK-1.2 ([JI1.1J11.2J11.3
3JIEKTPOMArHUTHON BOJIHOM. OIlK-1.3 J2.1J12.2
Bexrop Iloitntunra. PenstuBuctckoe JI3.1J13.2
TpencTaBjieHne ypaBHeHni MakcBesuia. 2132
/JTex/

26 [pakTHyeckoe 3aHATHE. OIIK-1.2 ([JI1.1J11.2J11.3
Omnpenenenre eMKOCTH IPOBOJIOB B OIIK-1.3 J2.1J12.2
Tpex(da3Hoi TPaHCTIOHUPOBAHHOM JTMHUH. OIlK-1.4 JI3.1J13.2
Mp/ 2192

27 [IpakTudeckoe 3aHsTHE. OIlK-1.2 |JI1.1J11.2J11.3
OnpeneneHre CKOPOCTH PacpOCTPaHECHHS OIlK-1.3 J2.1J12.2
3JICKTPOMArHUTHOW BOJIHBI B Ka0ere. OIlK-1.4 JI3.1J13.2
/Mp/ 2192

28 Tema 3.7. KoHTposs apameTpoB OIlK-1.2 |JI1.1J11.2J11.3
3JIEKTPOMArHUTHOT'O TIOJIS B OIlK-1.3 J2.1J12.2
SJIEKTPUIECKUX CETSIX. JI3.1J13.2
JKuzHeBaxkHas MOTPEOHOCTH B KOHTPOJIE. 2132

O60ocHOBaHKE MECT KOHTPOJIS BEKTOpPOB E,
H, B 31eKTpOMarHuTHOrO MOJs U BEKTOpa
IoitHTHHTa B 37€KTPOIHEPTeTUYECKOM
CHCTEME.

/JTex/




29 IloaroroBka K ycTHOMY OIpOCY, 12 OIIK-1.2 [J11.1 JI1.2J11.3
MOATOTOBKA OTYETOB IO MPAKTHUECKAM OIIK-1.3 JI2.1J12.2
3aHATHSIM. OIIK-1.4 JI3.1JI3.2
/Cp/ 31 52
Pasnen 4. MatemaTuyeckuii annapar
pelleHns 3a7a4 Nepeaavn u
pacrnpeieseHus1 3JIEKTPUY €CKOil YHEPrun

30 Tema 4.1. KomriekcHbIe BETUYHHBI B 1 OIIK-1.3 [J11.1J11.2J11.3
3JIEKTPOIHEPT ETUKE. OIIK-1.4 JI2.1J12.2
OmnpeneneHye KOMILIEKCHOTO YHCIa. JI3.1J13.2
IIpencraBieHue KOMIUIEKCHOTO YHUCTIa B 21092
anreOpanvecKoil, TPUrOHOMETPUYECKON U
nokasaTenbHou Gopmax 3anmcu. JleiicTBus
HaJl KOMIUIEKCHBIMU BEITMYAHAMHU.

/JTex/

31 Tema 4.2. IIpuMeHeHNE KOMILIEKCHBIX 1 OIIK-1.3 [J11.1J11.2J11.3
YyCell IPY aHAJIN3€ AEKTPUUECKUX OIlK-1.4 JI2.1J12.2
PEXKIMOB. JI3.1J13.2
KomruiexcHblit MeTOz pacueTa Lienei 2192
CHHYCOUIAJTBHOTO TOKA.

/JTex/

32 INpaxTideckoe 3aHATHE. 2 OIIK-1.3 [J11.1J11.2J11.3
KommnexkcHble BelU4YrHbI B OIlK-1.4 JI2.1J12.2
MaTeMaTHYECKUX 3aJladax JI3.1J13.2
3JIEKTPOIHEPTETUKH. 21092
Mp/

33 Tema 4.3. BeipaxkeHre JIeKTpHUYECKO 1 OIIK-1.3 [J11.1J11.2J11.3
MOIIIHOCTH B KOMILIEKCHOH (popme. OIlK-1.4 JI2.1J12.2
AKTHBHasl, peakTUBHAs U IOJIHAs JI3.1J13.2
MOIIIHOCTH B KOMILUIEKCHOH (popme. Bekrop 2192
[NoliHTHHTa B KOMIUIEKCHON )OpME 3arucH.
®duznyeckasi CyIIHOCTh PEaKTUBHON
MOIIIHOCTH B 3JIEKTPOIHEPT €TUIECKOM
CHCTEME C ITO3ULHH TEOPHU KOMIIIEKCHBIX
qHCell.

/Jlex/

34 Tema 4.4. DneMeHThI BhICIICH alreOpsl B 1 OIlK-1.3 |JI1.1J11.2J11.3
PAaCUETHBIX 3aJla4ax AJIEKTPOIHEPTCTHKH. OIlK-1.4 J2.1J12.2
Martpupsl. CBoiicTBa MaTpHil. JI3.1J13.2
JlerepMUHaHTBI U 0OpaTHAs MATPUIIA. 21932
CrennanbHble MaTpHLBL. DOpMYITBI
Kpamepa.

/JTex/

35 [pakTHyeckoe 3aHATHE. 2 OIIK-1.3 |[JI1.1J11.2J11.3
Pemenue 3ana4 no onpeaeneHuio JI2.1J12.2
JIETEPMUHAHTOB PA3THYHBIX MTOPSIKOB 1 JI3.1J13.2
BBIYHCIICHHIO 00PaTHBIX MATPHII. 2132
Mp/

36 Tema 4.5. [lpumMeHeHe MATPUYHON 2 OIlK-1.4 |JI1.1J11.2 J11.3
anreOpbl K UCCISIOBAHUIO M PELICHUIO JI2.1J12.2
CHCTEM YpaBHEHUI SJIEKTPUIECKON CETH. JI3.1J13.2
MarpudHnasi 3aIiUCh U PEIIEHHE CUCTEMBI 2132
ypaBHEHUI ¢ N HEM3BECTHBIMHU.

Ompenenenue COBMECTUMON 1
HECOBMECTUMOM CHCTEMBI.
/JTex/

37 Tema 4.6. PerieHre TMHEHHBIX YpaBHEHUH 2 OIlK-1.3 |JI1.1J11.2J11.3
JJIEKTPUYECKUX IIETNeH Ha OCHOBE OIIK-1.4 J12.1 J12.2
MIPUMEHEHUS OOPATHBIX MATPHIL. JI3.1J13.2
Onpenenenrie HEOCOOCHHOW MAaTPHIIBL. 2132

AJTOPHUTM COCTaBIICHUS 0OpaTHOM
MaTpunsl. D(HEKTHBHOCTD HCIOIb30BAHHS
00paTHOI MaTPHUIIBI IPH PEIICHUH CHCTEM
YpaBHEHHUH.

/JTex/




38 IIpaxTHyeckoe 3aHATHE. 4 OIIK-1.3 |JI1.1J11.2JI1.3
HccnenoBanne cUCTEMBI JIMHENHBIX JI2.1J12.2
ypaBHEHUI JJIEKTPUUYECKOH CETH HA OCHOBE JI3.1J13.2
TIPUMEHEHHUSI 0OPATHBIX MATPHIIL. 01 92
/Mp/

39 Tema 4.7. Tomonoruaeckre METObI 2 OIIK-1.3 [JI1.1J11.2J11.3
aHaJIn3a DJIEKTPUYECKHUX LETEH. OIIK-1.4 J12.1J12.2
CxeMbl 3aMeIIEeHHS SJIEMEHTOB JI3.1JI3.2
NeKTpUIecKol ceTh. ['pad anmexTprdaeckoi 21092
CETH M HEKOTOpBIe ero moarpadsr. Cxemsl
npeoOpa3zoBaHus rpada.

/JTex/

40 Tema 4.8. [IpencraBieHne HEKTPHIESCKUX 2 OIIK-1.3 [JI1.1J11.2J11.3
CXEM B PACUETaX YCTAHOBHBILIHUXCS OIIK-1.4 JI2.1J12.2
PEKUMOB IIEKTPUYECKOIL ceTu. JI3.1J13.2
Tomnosnoruyeckue MaTpuiibl rpada u ux 21092
cBOcTBa. MaTpHIbl COETMHEHNH.

Matpunp! KoHTYpoB. DopMupOBaHKE
MaTPUYHBIX YPABHEHUI COCTOSHUS
IEKTPUIECKON CETH.

/JTex/

41 [IpaxTHyeckoe 3aHATHE. 2 OIIK-1.3 |JI1.1J11.2J11.3
Hanpagnennsie rpagsl (JIMHEHHBIE rpadbl OIIK-1.4 J2.1J12.2
CHUT'HAJIOB). JI3.1J13.2
Mp/ 31 52

42 Tema 4.9. Pacuer 2/eKTpUYECKUX ceTer 2 OIIK-1.3 |JI1.1J11.2JI1.3
METOJIOM CHTHAIILHBIX TpadoB. OIlK-1.4 JI2.1J12.2
O06nacTb NPUMEHEHUST CUTHAJIBHBIX JI3.1J13.2
HarpaBJeHHbIX rpados. IIpuunnHo- 2192
ciecTBeHHas cBs3b. [lepexon ot
U3y4aeMOM CHCTEMBI K HalPaBJICHHOMY
rpady. O6mas dpopmyna ajs nepeaadu
rpada (Popmyna Ma3oHa).

/JTex/

43 IMoaroroBka K yCTHOMY ONpocCy, 12 OIlK-1.3 |[JI1.1J11.2J11.3
MOATOTOBKA OTYETOB I10 MPAKTUYECKUM OIlK-1.4 J2.1J12.2
3aHATUSIM. JI3.1J13.2
/Cp/ 2192
Pa3nen 5. 3axauun nepexona k
HHTeJUIEKTYaJIbLHOM
3J1eKTPO3HepreTuyeckoii cucreme (Smart
Grid) ¢ akTHBHO-aJaNTHBHO# CETHIO

44 Tema 5.1. Pexxumel 1 OIIK-1.2 [JI1.1J11.2J11.3
3JIEKTPOIHEPTETUYECKUX CUCTEM. OIlK-1.3 J2.1J12.2
B3anmocBs3b 00bEKTOB, 00ECIICYMBATOIINX JI3.1J13.2
MIPOM3BOACTBO, IIEpeaady, pacipeieicHne 2132
1 oTpedIeHNe 3JIEKTPUIECKON YHEPTHH.

DNeKTpOoIHEpreTHYECKast CUCTEMa KaK
CIIOKHASI CHCTeMa KHOEPHETHYECKOTo THIIA.
/JTex/

45 Tema 5.2. ObecnieyeHne KauecTBa 1 OIK-1.2 [JI1.1J11.2J11.3
3JIEKTPOIHEPTHH B DJIEKTPOIHEPTETHUECKUX OIlK-1.3 JI2.1J12.2
cucTeMax. JI3.1J13.2
Hopwmbr kauecTBa 31eKTPHUECKON SHEPTUN 2132

B CHCTEMaXx 3JIEKTPOCHA0KEHUsI 00IIIero
Ha3HayeHus. briok-cxema obecrieueHns
HOPMaJIBHOTO YCTaHOBHUBILETOCS PEXHMA
paboThI BneKTpudecKkux cereil. OCHOBHBIC
3aJa4ll CHCTEMBI PETYITUPOBAHHSI.

/Jex/




46 IIpaxTHyeckoe 3aHATHE. OIIK-1.3 [J11.1 JI11.2J11.3
Pacuer mapameTpoB HECUMMETPUH OIIK-1.4 JI2.1J12.2
HaNpPsDKEHUH B 4ETBIPEXIIPOBOAHON JI3.1J13.2
TpexdasHoii cetr 0,4 kB 1o 3a1aHHBIM 01 92
IapaMeTpaM pexuMa.

/Mp/

47 JIabopaTopHas pabora. OIlK-1.2 [JI1.1JI1.2J11.3
Biusane Ha pexum OIIK-1.3 J12.1J12.2
3JIEKTPOIHEPTETUYECKOH CUCTEMBI, OIIK-1.4 JI3.1JI3.2
TeHEPUPYEMOi B Hell IIOJIHON MOLTHOCTH. 0192
/J1a6/

48 JlabopaTopHas padora. OIK-1.2 [J11.1J11.2J11.3
Bnusiaue Ha pexum OIIK-1.3 J12.1J12.2
3JIEKTPOIHEPTETUYECKOH CUCTEMBI, OIIK-1.4 JI3.1JI3.2
noTpebsseMoii B Hell aKTUBHOM U 0192
PEaKTUBHOMN MOIITHOCTH.

/J1a6/

49 JlabopaTopHast padora. OIK-1.2 [J11.1J11.2J11.3
HccnenoBanvie napaMeTpoB YTSKEIEHHOTO OIIK-1.3 JI2.1J12.2
pexuMa paboThI SIEKTPHUYECKON CETH C OIIK-1.4 JI3.1J13.2
OJTHOCTOPOHHHM ITUTaAHUEM. 21092
/J1a6/

51 JlabopaTopHas pabora. OIIK-1.2 [J11.1J11.2J11.3
HatypHoe moaenupoBanue OIIK-1.3 J2.1J12.2
YCTaHOBUBILETOCs peKUMa paboThI a3kl OIIK-1.4 JI3.1J13.2
3JIEKTPUYECKON CETH C ABYXCTOPOHHUM 2192
HHUTaHHUEM.

/J1a6/

52 Tema 5.3. HecummeTpust HanpspKeHUs B OIIK-1.2 |JI1.1J11.2JI1.3
Tpex(das3HbIX cucTeMax Kak JI2.1J12.2
3JIEKTPOMArHUTHAsSI TOMEXa. JI3.1J13.2
OcHoBHbIe TOHATHS. MeToanka 2192
OIpesieNIeHNs] OTAEIbHBIX CUMMETPUIHBIX
COCTaBJISIIOIINX HECUMMETPUYHBIX CUCTEM
O1C, Hanpsbxenuit u TokoB. CBoiicTBa
Tpexda3HbIX CUCTEM B OTHOLIECHHH
CHUMMETPUYHBIX COCTaBISIOIIUX TOKOB U
HaIpsDKEHUH.

/JTex/

53 [pakTHyeckoe 3aHATHE. OIIK-1.3 |[JI1.1J11.2J11.3
Pacuer kKO3 PHLIMEHTOB CHMMETPHYHBIX OIlK-1.4 J2.1J12.2
COCTaBJISIIOLINX HECUMMETPUYHOTO JI3.1J13.2
HanpsDKeHUs B Anektpudeckoii ceru 0,4 kB. 21932
Mp/

54 Tema 5.4. D1EKTPOMAarHUTHBIC IOMEXH OT OIIK-1.2 |J1.1J11.2J11.3
HECUMMETPHH HANPSHKEHUH B TpeX(a3HbIX OIlK-1.3 J2.1J12.2
cucTeMax. JI3.1J13.2
Vpoar OMC 117151 KOHAYKTHBHBIX 2132
Hr3Ko49acToTHRIX DMII mo HecummeTpun
HaIpsDKEHUH B cCHCTEMax
9JIeKTpOocHaOXKeHHs. MeTonuka pacuera
KOHAYKTUBHBIX HU3K09acTOTHBIX DMIL.

CBolicTBa 2JIEKTPOMArHUTHBIX TIOMEX.
/J1ex/

55 [IpakTrueckoe 3aHsTHE. OIlK-1.3 [JI1.1 J11.2J11.3
Pacuer mokazareneit HecUMMeETpHI JI2.1J12.2
HaIPsDKEHUH B TPEXIIPOBOIHON JI3.1J13.2
Tpex(dazHoii AIIEKTPUIECKOM CETH. 2132
/Mp/

56 [pakTHyeckoe 3aHsATHE. OIIK-1.3 [J11.1J11.2J11.3
BrausiHye BBICHIMX FapMOHHYECKHUX OIIK-1.4 J12.1J12.2
COCTABJISIOIINX Ha paboTy JI3.1J13.2
KOHJICHCAaTOPHBIX OaTapeii. 01 92

/Mp/




57 Tema 5.5. CumMeTpupoBaHue HalPsLDKEHUI OIIK-1.2 [JI1.1J11.2J11.3
B TpeX(a3HBIX CETAX. OIIK-1.3 J12.1J12.2
DHepreTUUecKue IPOIeccH B Tpex(ha3Hoit JI3.1J13.2
CHCTEME P HECUMMETPUU HANPSHKCHUH. 01 92
B3anMocCBsI3b ypaBHOBEIIHBAHUS,

CHMMETPUPOBAHUS F KOMITCHCAIIIH
peakTUBHOI MOIHOCTH. [TyTH CHIDKEHHS
HECHMMETPHH HaNpsDKEHUH B TpexdazHoH
cucreme. ITodazHoe perynuposanme
HAIPsDKEHUS B y3JI€ CETH C
HECUMMETPUYHOI HArpy3Kou.

/JTex/

58 [IpakTuueckoe 3aHsTHE. OIIK-1.2 [JI1.1J11.2J11.3
HccnenoBanvie 3aBUCHIMOCTH PEAKTUBHOM OIIK-1.3 JI2.1J12.2
MOIITHOCTH CHJIOBOTO TpaHc(hopMaTopa ot OIIK-1.4 JI3.1J13.2
3JIEKTPUYECKON HArpy3KHu. 21092
Mp/

59 [IpakTuueckoe 3aHsTHE. OIK-1.2 [JI1.1J11.2J11.3
HccnenoBanvie 3aBUCHMOCTH PEAKTUBHOMN OIIK-1.3 JI2.1J12.2
MOITHOCTH aCHHXPOHHOT'O IBUTATENS OT OIIK-1.4 JI3.1J13.2
BEJIMYMHBI HANIPSDKEHUS. Ha €ro KJIeMMaXx. 2192
Mp/

60 Tema 5.6. HecuHyconaanbHOCTh OIK-1.2 [JI1.1J11.2J11.3
HaINpsHKEHHs KaK BUJ HCKaXEHHS. OIIK-1.3 J2.1J12.2
DopMHUPOBaHUE MOIIHBIM BEHTUJILTHBIM JI3.1J13.2
npeoOpazoBaresneM GopM KpHBOI 2192
HAIPSDKCHUS B JJICKTPHYECKOH CETH.

IIpencrasieHue nepuoauyecKon
HECHHYCOHUAAIBHON (hyHKIMH
HanpspkeHust, Toka 1 IJC psgom Oypee.
XapakTepUCTUKa HECUHYCOHUAATbHBIX
KPUBBIX HANIPSHKEHUH B 3JIEKTPHUYECKUX
CeTsX.

/JTex/

61 [IpakTudeckoe 3aHsTHE. OIlK-1.2 |JI1.1J11.2J11.3
ObecrieueHne 3JIEKTPOMArHUTHOM OIlK-1.3 J2.1J12.2
COBMECTHUMOCTH B Y3JI€ Harpy3KH CETH C OIlK-1.4 JI3.1J13.2
BEHTHJIbHBIMH TIPE0OPA30BATENISIMH ITyTEM 21932
KOMIICHCAIIUU PEAKTHBHON MOIITHOCTH.

Mp/

62 Tema 5.7. PacripocTpaHeHHe BBICIINX OIK-1.2 (JI1.1J11.2J11.3
TFapMOHUYECKUX COCTABIISIOIINX TOKOB U OIIK-1.3 J2.1J12.2
HaIPsDKEHUH B 3JIEKTPOIHEPT €T ECKON JI3.1J13.2
CHCTEME. 2192
M3mepenue napameTpon
HECHHYCOHMIAJIbHBIX TOKOB, HANPSDKEHUH U
O/1C. Bausiaue norpenrHocteil n3smepeHuit
OTZIENIBHBIX EKTPUUECKUAX BEJTMYHMH Ha
pE3yNIBTAT pacyeToB IPYTHX
(YHKIMOHATBHO CBSI3aHHBIX C HUMHU.

IToToKHM TapMOHHYECKON MOIIIHOCTH Ha
TapMOHUYECKHX YacTOTaX.
/JTex/

63 Tema 5.8. KOHIyKTHBHBIE HU3KOYAaCTOTHBIE OIIK-1.2 [JI1.1J11.2J11.3
9JIEKTPOMArHUTHBIE IOMEXH 110 OIIK-1.3 J2.1J12.2
ko3 dumeHTaM, XapaKkTepu3yrIIHX JI3.1J13.2
HECHUHYCOHIaJTbHOCTb. 2132

Anroputm nosieiienus. O01acth
nosiiieHus1. [TlapameTpsl pactpenenenus
cToxacTrnyeckux nmomex. Kpurepmit
pacrpeneneHus IoMeX B CMEXHbIX
IIEKTPUYECKUX CeTSIX.

/Jex/




64 IIpaxTHyeckoe 3aHATHE. 1 2 OIIK-1.2 [J11.1 JI1.2J11.3

AHanu3 HanpspKEeHUs B SJIEKTPUYECKON OIIK-1.3 J12.1J12.2
cery 10 kB ¢ u3meHstommeiics B TeueHue OIIK-1.4 JI3.1J13.2
CYTOK Harpy3Kou. 21092
/Mp/

65 [IpaxTuueckoe 3aHsTHE. 1 2 OIIK-1.3 [J11.1J11.2J11.3
Omnpenenenre CyMMapHOro KO3 pHIrueHTa OIIK-1.4 JI2.1J12.2
HCKa)KEHHsI CHHYCOUIAITEHOCTH KPUBOU JI3.1J13.2
HanpspkeHui Ha cexiusax muH 10 u 110 xB 0192

IIPY IMTaHWUH Y3714 HATPY3KH C MOIIHBIM
IpeoOpa30BaTENbHBIM YCTPOHCTBOM.

Mp/

66 Tema 5.9. PacuerHoe obecrnieueHne 1 2 OIlK-1.2 |[JI1.1J11.2J11.3
JOIIYCTUMBIX YPOBHEH 3JIEKTPOMAarHUTHON OIIK-1.3 J12.1J12.2
COBMECTHMOCTH JUIsl KOHIYKTUBHBIX JI3.1J13.2
HU3KOYaCTOTHBIX 2JIEKTPOMAarHUTHBIX 2192
MIOMEX 10 HECHHYCOUIAIBHOCTH
HaINpPsHKCHUSL.

Pacuernas cxema cucremsl
aeKTpocHaOXeHNsT. CXeMBI 3aMEIIICHNUS
JULSL IePBOH FAPMOHHKH TOKA U TS BBICIIIHX
rapMOHHUK. PacueT TOKOB M HaIpsKCHUH.
AJITOPATM TEXHUYECKUX PEIICHUH IIPH
obecnieduenn OMC. CuioBble GUIBTPBI
BBICIIIMX FAPMOHHK.

/JTex/

67 [IpakTHyeckoe 3aHATHE. 1 2 OIIK-1.3 [J11.1J11.2J11.3
Onpenenenne AeHCTBYOUINX 3HAYSHU I OIlK-1.4 JI2.1J12.2
TOKOB ¥ HanpspkeHuit 5, 7, 11 u 13 JI3.1J13.2
rapMOHHK Ha muHax 10 kB nogcraHuuu. 2192
Mp/

68 IMoaroroBka K yCTHOMY ONpocCy, 1 18 OIlK-1.2 |JI1.1J11.2J11.3
MOATOTOBKA OTYETOB I10 MPAKTUYECKUM OIlK-1.3 J2.1J12.2
3aHATHUSM U J1JAOOPATOPHBIM pabOTaM. OIlK-1.4 JI3.1J13.2
/Cp/ 31 52

69 KonTpoabnas pa6ora /Cp/ 1 4 OIlK-1.2 |JI1.1J11.2J11.3

OIIK-1.3 J2.1J12.2
OIIK-1.4 JI3.1J13.2
31 52
70 JK3aMeH 1 36 OIIK-1.2 [JI1.1J11.2J11.3

OIIK-1.3 J12.1J12.2
OIIK-1.4 JI3.1J13.2
31 52

5. OIIEHOYHBIE CPEJCTBA

5.1. OueHo4HbIE MaTepuaJjJbl JJisl TEKYLIEero KOHTPOJIA U l'lpOMe)KyTO'lHOﬁ aTrecrauuu

HpeIICTaBJ'IeHLI OTACIBbHBIM JOKYMEHTOM

5.2. OueHo4YHbBIE MaTepuajbl JJid JUATHOCTUYECKOIro TECTUPOBAHUSA

HpeIICTaBJ'IeHBI OTACIIbHBIM JOKYMEHTOM




6. YYAEBHO-METO/IMYECKOE 1 UHO®OPMAIIMOHHOE OBECIIEYEHHUE JUCIIUITIJIMHBI (MO YJIs)

6.1. PexomeHnayemas iuTepatrypa

6.1.1. OcHoBHas JluTEpaTypa

ABTOpBI, COCTABUTENH 3arnaBue WsnatensctBo, Ton | Kommy-Bo

JI1.1 |becconos JI. A. Teoperuueckue OCHOBBI NEKTPOTEXHUKU. B 2 T. Tom 2. Mocksa: 1

DJeKTpOMarHuTHOE ToJie: YueOHIK WznarenscTBO
IOpaiir, 2019,
3JIEKTPOHHBIN
pecype
JI1.2 |becconos JI. A. Teopernyeckre OCHOBBI 3JIEKTPOTEXHUKH. DIIeKTpruueckue nenu | Mockaa: 1
B 2 4. Yactp 1.: YueOHux Wz natenscTBO
IOpaiir, 2018,
3JIEKTPOHHBIN
pecype

JI1.3 |daBeimos M. C., CoBpeMeHHbIE TPOOJIEMBI TIEpeIadn 1 pacipeieICHUs Cypryr: 33
MBanoBa E. B., AJIEKTPUYECKOI SHEPTUU: yueOHOe rmocodue W3 natenbckuii HeHTp
Kucnunus E. 1O., Cypl'Y, 2019
CanbaukoB B. T,

Cemenog O. 1O.
6.1.2. /lonoJIHUTE/ILHAS JIUTEPATYPa
ABTOpBI, COCTABUTENH 3arnaBue W3patensctBo, rox | Komnu-Bo

JI2.1 |HaBeimos M. C., DJeMEeHTBHI BbICIIEH anreOpbl B PU3MKO-MaTEMaTHUECKIX Cypryr: 2
MBanoBa E. B., 3a/1a4ax AIIEKTPOIHEPTeTHKHU: yueOHOe rmocodue Wz natenbckuii neHTp
Kucmumun E. 10., Cypl'Y, 2018,

Prixakos B. B., 3JIEKTPOHHBIN
Canbaukos B. T, pecypce
Cemenos O. 10.

JI12.2 |HaBeimos M. C., KoMmruiekcHbIe BeTMYMHBI B DJIEKTPOIHEPTeTHKE: Y4eOHOe Cypryr: 2
UsanoBa E. B., nocobue Wz natenbckuii HeHTp
Kucmnmun E. 10., Cypl'Y, 2018,

Prxakos B. B., 3JIEKTPOHHBIN
Canbnukos B. T, pecypce
Cemenos O. 10.
6.1.3. MeTronnueckue pa3padoTKu
ABTOpBI, COCTaBUTENH 3araBue MzparenscTBo, rog | Konuu-Bo

JI3.1 |Hanxo IT. E., TTonoB A.|Bpiciias MaTemMaTrka B yOpaKHEHHUSX U 3a/1a4ax: [yaeOHoe Mocksa: ACT, 2
I'., KoxxeBnukosa T. f.,|mocobue st By30B] 2016, 351eKTpOHHBI
Hanxko C. IL pecypc

JI3.2 |TloTtamos JI. A. Teopernyeckre 0CHOBBI 31eKTPOTeXHUKH. COOpHUK 3a/1a4: Mocksa: 1

YuebHoe mocodue UsnarenscrBo
IOpaiit, 2019,
SJIEKTPOHHBIN

pecypc




6.2. Ilepeuens pecypcoB HH()OPMANHOHHO-TeIEKOMMYHUKANUOHHOM ceTH "UHTepHeT"

D1 |Eamnoe okHO mocTyna K 00pa3oBaTelibHBIM pecypcam Window.edu.ru
32  |Iloprax 00 31eKTpOIHEPTETHKE, HITEKTPOOOOpyTOBaHHH OrCa.ru
6.3.1 IlepeyeHb NporpaMMHOro odecneyeHust
6.3.1.1 [OnepaimonHas cucrema Microsoft Windows, nmaker npuxinaassix nporpamm Microsoft Office.
6.3.2 IlepeueHb MHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM
6.3.2.1 |«HanuonanbHas snexTpoHHas Oubnuoreka» H30.pd ODnexrponHbie kuuru Springer Nature (Science, Technology and
Medicine Collections) https:/link.springer.com/
6.3.2.2 [l"apanT-uHdOpMarmoHHO-IpaBoBOM mopTain. http://www.garant.ru/
6.3.2.3 |Koucynbrantlliioc —HajexHas npaBosast moepskka. http://www.consultant.ru/
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIVIMHBI (MOAYJIS)

7.1 |YueOHble ayAuTOpHH ISl MPOBEICHHS 3aHATHH JICKMOHHOrO THIA, TPYIIIOBBIX M WHAWUBUIYAJIbHBIX KOHCYJIbTAIMA,
TEKYIEr0 KOHTPOJISI W MPOMEKYTOYHOM aTTECTAalMH OCHAIICHBI: KOMIUIEKT CHEHHMATM3HPOBAHHONW YydueOHOH Mebeiu,
MapkepHasi (MeJIoBasi) OCKa, KOMIUIEKT MEPEHOCHOr0 MYJIbTHMEIUHHOrO OOOpYHOBaHHS - KOMIIBIOTEp, MPOEKTOP,
MPOCKIMOHHBIN SKPaH, KOMIBIOTEPHI C BO3MOXHOCTBIO BbIX0/Ia B IHTEPHET U JIOCTYIIOM B 3JIEKTPOHHYIO HH(POPMALIOHHO
-obpasoBarenbHylo cpeny. ObecredeH A0CTy K ceT IHTEpHET U B 3JIEKTPOHHYIO HH(POPMALIMOHHYIO CPELy OpraHH3allH.

7.2 |332A. JlabopaTopusi «DNEKTPOIHEPTETHUECKIX CHUCTEM, ICKTPOCHAOKEHUS M CHIIOBOW 3JICKTPOHUKI» UIS ITPOBEICHUS

1abOpaTOPHBIX 3aHSATHH, TEKYIIEro KOHTPOIS M MPOMEXYTOYHOW aTTECTAlMH YKOMILUIEKTOBAHA CIICHHATU3MPOBAHHOM
Me0enbio, MenoBast 10cka. TeXHHYecKHe cpecTBa O0yUeHHs: MOAYJIbHbIE Y4eOHbIe KOMIUIEKCh. B coCTaB MOmyIbHOrO
y4eGHOro KOMILIEKCa BXOJST CIISAYIOIHe OIOKH:

1. MamuHa nocrosHHoro Toka tum 101.2.

. Mamuna nepemenHnoro Toka tum 102.1.

. AcunxpoHHbIH asuratens Tun 103.1.

. [Ipeobpa3zoBaTenp yriuoBeix nepeMerieHuid Tan 104.

. Tpexc¢azubiit ucrounuk nuranus tum 201.4.

. MlcTouHuk nuTaHus ABUTaTeNns MOCTOSHHOrO Toka Tum 206. 1.
. Bo3Oyaurens cunxponHo# MammHbl Tun 209.

. Mctounuk moctosiHHOT0 HanpspkeHust tun 214.1.

. OnHo(azublil UCTOYHUK nuTaHus Tun 218.5.

10. TpexmnomrocHsli BeikiItoyatens Tan 301.1.

11. AxtuBHas Harpyska tum 306.1.

12. Mopnenp nUHUM 3eKTponepeaayn tun 313.2.

13. Jluneitnsiit peaktop Tun 314.2.

14 . EmxocTHas Harpy3ka tun 317.3.

15. Perynupyemslii aBToTpancopmatop Tum 318.2.

16. bnok cuaxponuzanuu tam 319.

17. Beimpsimutens tun 322.2.

18. laaykTuBHas Harpy3ka tum 324.2.

19. KonnexTtop tum 330.

20. briok BBOZIa/BBIBO/IA IM(PPOBBIX CUTHAIIOB THIT 331.

21. bnok nuonos tum 332.

22. PerynupoBouHslii TpanchopmaTop Tum 338.

23. Tpexdaznas TpanchopmaTopHast rpymma Tum 347.1.

24. DneKkTpoTeruioBoe pese Tum 356.

25. KoMmMyTaTop n3Mepurelst MoutHocTel Tur 349.

26. ABTOMAaTHYECKHI OAHOIOIIOCHBIHN BBIKJIIOYATENb TUI 359.
27. KonrakTop tum 364.

28. Perre MakCUMaIbHOTO TOKA THII 366.

29. Pene MUHUMAIIBHOTO HAIPSDKEHUSA THI 367.

30. Pexne Bpemenu tum 369.

31. IIpomesxyroanoe pemne 370.

32. OmgHodasusrii TpancdopmaTop tum 372.1.

33. OuIbTPOKOMITEHCHPYIOIIEe YCTPOHCTBO THIT 392.

34. briok m3MepUTENbHBIX TpaHC(POpMaTOpOB ToKa U HanpspxeHus Tam 401.1.
35. Biiok maTaukoB TOKa W HampspkeHust Tun 402.3.

36. Tparchopmarop Toka tum 403.1.

37. N3mepurens HanpspKeHUH 1 9acToT Trm 504.2.

38. Ykazarenp yria Harpy3Ku CHHXpOHHOW MamuHb! THIT 505.2.
39. Vkazarenb 4acToTsl BpammeHus Tam 506.2.

40. Usmepurens MomHOCTeH THIT 507.2.

41. bnox mynsTrMeTpoB Tun 508.2.

42. Vzamepurens MoKa3aTele KauecTBa IeKTPO3HEpruy Tu 526.2.
43. Nzmepurens mapaMeTpoB oaHo(ha3zHOM cetrn THI 542.
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