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1. HEJIN U 3AJIAYU OCBOEHUSA JUCHUITIJIMHBI

Leab ocBoeHHs] TMCHMIIMHBI. W3Y4YEHHE AJIEKTPOPUIUYECKUX IMPOLECCOB B BBHICOKOBOJIHTHOU
M30JSILIMN, KOTOPBIE ONPEICHSIIOT €€ JJIEKTPUUYECKYI0 IMPOYHOCTb, METOJIOB KOHTPOJS COCTOSIHUS
BBICOKOBOJIbTHOM H30JIALIMU B KCIUTyaTalliy; OCHOB KOOPJIWHAIUU U3O0JIALKUH, OCHOB MOJIHUE3AIUTHI U
nepeHanpsHKeHU, BO3ACHCTBYIONIUMX Ha U3OJISILIUIO U METOJIOB UX OTPaHUYCHHS

33[{3‘11/1 AUCHHUITIMHbI

- U3y4eHHE MEKTPOYU3NIECKHIX MPOLECCOB B U30JISILIUH IEKTPOOOOPYIOBAHUS, OTIPEIEIISIONINX
€€ JUTUTENIbHYIO U KPaTKOBPEMEHHYIO AJIEKTPUUYECKYIO IIPOYHOCTD;

- IpUOOPETEHNE HABBIKOB PACUETHOM OLIEHKHU JIEKTPUYECKON IPOYHOCTH U30JIALIUN;

- (hopmupoBanue npeacTaBieHU 00 YPOBHIX U3O0JIALIUU JIEKTPOOOOPYI0BaAHUS, KaK
COBOKYITHOCTH UCIBITATEIbHBIX HANPSKEHUH, ONIPEAEIAEMBIX Ha 3TANe KOOPAUHALUU U30JIALINN;

- U3y4YEeHHE IEKTPOPUZUUECKUX MPOLIECCOB, JISKAIIUX B OCHOBE KOHTPOJISI COCTOSHUS
BBICOKOBOJIbTHOM M30JIILIMHU B KCIUTyaTalluH, U COBPEMEHHBIX METO0B JUArHOCTUKHU BbICOKOBOJIBLTHOM

HU30JIALUH,

- U3y4eHHE NCTOYHUKOB U MEXaHU3MOB ()OPMHUPOBAHUS KBA3UCTAIIMOHAPHBIX, KOMMYTALMOHHBIX
Y TPO30BBIX NEPEHANPSIKEHUN B JICKTPUUECKUX CETSX;
- U3y4YEeHHE IPUHIUIIOB JEHUCTBUS U KOHCTPYKLIMHA MOJIHUEOTBOIOB, IPUHIIUIIOB TOCTPOECHHUS
MOJIHHE3ALUThl 00bEKTOB Pa3INYHOI0 HA3HAYCHHUS;
- U3y4EHHUE METOJ0B 00eCIIeUeHHs] IPO30YIIOPHOCTH JIMHUH JIEKTPONEepe aun U OACTaHIIUHI.

dopmupyembie y 00yJaronerocsi KOMNeTeHIMH U 3alJIaHUPOBAHHBIC Pe3yJbTaThl 00yYeHHs TI0
JUCITUIIMHE, COOTHECEHHBIE C HHAMKATOPAMH A0CTUKEHUs] KOMIIETeHIIUIi

KOI{ U HAMMCHOBAHHEC
KOMIICTCHIMH

KO}I 1 HAMMCHOBAaHHUEC
HHAUKATOPA TOCTUKCHUS
KOMIICTCHIIMH

3anaHupoBaHHbIE Pe3yJbTATHI 00y4eHH s

[TIK-1 Cnocoben
y4acTBOBATh B
MIPOEKTUPOBAHUHN OOBEKTOB
npodeccuoHaNbHOM
NeSTeTbHOCTH

N-1nk-1 [Ipumensier Tunossie
IPOEKTHBIE PEILICHHS

3HaThb.
- OCHOBHBIC MCTOABI OIIPCACIICHUA 30H
3alllUThl MOJTHUCOTBOJOB.

YMETh:
- PaCCUMTHIBATh MAPAMETPHI 3ALIUTHI OT
YAApOB MOJIHUU U TPO30BBIX
MEepEeHANPSHKEHU BO3YIIIHBIX JTMHHUI
ANIEKTPOIIEPEIaut U OTKPBITBIX
pacupenenuTeNbHbIX YCTPORCTBAX
CTaHIIUH U MOJCTAHIINM.

ITK-1 Crocoben
y4aCTBOBaTh B
POCKTHPOBAHUU OOBEKTOB
npodecCuOHATbHON
JIEATETLHOCTH

NJ-2nk-1 Betbupaer
napameTpsbl
3JIEKTPOOOOPY/I0BaHHS,
YUYUTBIBAsE TEXHUUYCCKUE U
HKOHOMHUYECKHE OTPAaHHYCHUS

3HATh:
- METOJIbl KOHTPOJISI COCTOSTHUS
BBICOKOBOJIbTHOU M30JISAIUU B
JKCIUTyaTaluu;

- 9NIEKTPOPU3UIECKUE TIPOIIECCHI B
M30JISLUU, OTIPENIETSIONINE €€
ANEKTPUIECKYIO TPOYHOCTH M CIIOCOOBI
PEryJIUPOBKHU ANEKTPUUECKUX MOJIEH BO
BHEIITHEH U30JISIHUH;

- UICTOYHUKH, MEXAHU3MbI Pa3BUTHUS U
CrocoObl OTPaHUYCHHUS TIEPEHANPSKEHUN B
ANEKTpUUeCcKuX ceTsax 6-750 kB;

- 9NIEKTPOPU3UIECKUE TIPOIIECCHI B
M30JISILUU, OTIPENIETSIONINE e
ANEKTPUIECKYIO TPOYHOCTH M CIIOCOOBI
PEryJIMPOBKHU ANEKTPUUECKUX MOJIEH BO




Koa u HaumeHoBaHue Koa u HaumeHoBaHMe 3anﬂaﬂnp03aﬂﬂue PeE3yJabTaThI 06yqemm
KOMIIETCHIINH HHAUKATOpa JOCTHKCHUSA
KOMIICTCHIIUHA

BHYTpPEHHEH M30JIALIUH.

YMETB:

- IPUMEHSATH CIIELUAIN3UPOBAHHOE
IIporpaMMHOe oOecrieueHue js pacyera
NIEpEHAIPSHKEHUN U 1J1S OTIpEETICHUS
IPO30YMOPHOCTH OOBEKTOB
AIIEKTPO3HEPI€TUKY;

- pacYeTHBIM IIyTEM OLICHUBATH
AIIEKTPUYECKYIO IPOYHOCTD
BBICOKOBOJIbTHOM U30JIALIMM U IPUMEHSATH
METO/Ibl KOHTPOJISI COCTOSIHUS
BBICOKOBOJIbTHOM U30JIALIUH.

2. MECTO JJUCHUILIUHBI B CTPYKTYPE OBPA3OBATEJIbHOM TPOT'PAMMBI BO

JucuunimHa OTHOCUTCS K OCHOBHOW mpod)ecCHOHaIbHOW 00pa3oBaTeNbHOM MporpaMme
DKcIUTyaTanus peleHON 3aIliuThl, aBTOMATHKH M 3JIEKTPOOOOpPYIOBaHMS SJIEKTPOCTAHIMU (Iajee —
OIIOII), wnampaBnenus mnoarotoBku 13.03.02 DrekTposHepreTuka U AIIEKTPOTEXHUKA, YPOBEHb
o0Opa3oBaHus: BhICIIEe 00Opa3oBaHue - OaKagaBpHar.

baszupyercs Ha ypoBHE cpeiHETO 0011ero 00pa3oBaHMUsL.

PesynbTarel 00yueHus1, MOTyICHHBIE TIPU OCBOCHUH JUCIUTUINHBI, HEOOXOUMBI TIPH BBHITIOJTHEHHUH
BBIMTYCKHOM KBaTU(UKALMOHHON PabOTHI.




3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpyJI0eMKOCTh JUCHUTUTMHBI COCTABIISIET 4 3a4eTHBIX eMuHUIIbI, 144 yaca.

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

Pasesb1/TeMbl 8| a
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAIH 8 g | © |Jlex | Jlab | Ip — - VKK | TK A cemectpe | ATTECTALMH
m P /KOHTPOJTB
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 BHemHsAg u301A11s 20 6 4 4 2 - - - - - 10 - H3yuenue mamepuanoe 1umepamypHbix
BBICOKOBOJIbTHBIX UCIOYHUKOB:
3JIEKTPOYCTAHOBOK [1], 23-28,220-238
1.1 BHeHsist u301s11ust 20 4 4 2 - - - - - 10 - [4], 12-30, 45-69, 93-101
BBICOKOBOJIbTHBIX
AJIEKTPOYCTAHOBOK
2 KopouHnsrii pa3psia Ha 12 2 - 2 - - - - - 8 - H3yuenue mamepuanoe 1umepamypruvlx
MPOBOJIAX BO3AYIIHBIX UCOYHUKOB:
JTHHAN [1], 160-218
JNIEKTpOIIepeIaun [4], 155-170
2.1 KoponHsrii pa3psn Ha 12 2 - 2 - - - - - 8 -
NPOBOJAX BO3AYLIHBIX
JUHUI
3JIEKTpoIepeiadn
3 BHYTpeHHSS N30SI 20 4 4 2 - - - - - 10 - H3yuenue mamepuanog numepamypHsix
BBICOKOBOJIbTHBIX UCHOYHUKOG:
JJIEKTPOYCTAHOBOK [1], 581-602, 607-641
3.1 | BHYTpeHHSS H30ISIIHS 20 4 4 2 - - - - - 10 - [3], 50-83
BBICOKOBOJIBTHBIX [4], 102-110, 118-153, 178-208
AJIEKTPOYCTAHOBOK
4 I'po3oBrie 25 5 4 4 - - - - - 12 - H3yuenue mamepuanog numepamypusix
MepeHATPSHKEHAS U UCHMOYHUKOG:
MOJIHUE3AIIUTA B [1], 493-515
JNEKTPUUECKHX CETAX [2], 144-164, 165-172
4.1 I'po3oBsie 25 5 4 4 - - - - - 12 - [3], 186-192
MepeHANPSHKEHHS U [4], 208-284

MOJIHHUE3aluTa B
QJICKTPHUICCKUX CETAX




Bryrpennue
NEPEHAIIPSKCHUS B
JIEKTPUYECKUX CETAX

17

10

5.1

Bryrpennue
NepeHaNpsHKEHNUS B
SNEKTPUUYECKUX CETAX

17

10

H3yuenue mamepuanog 1umepamypHsix
UCHOUYHUKO6:

[2], 54-129
[4], 295-376
[5], 5-44

Koopaunanus
HM30JISALIAH, HCIIBITAHUS
BBICOKOBOJIBTHOH
H30JIAIIAA
IMOBBIIIEHHBIM
HanpsHKEHUEM

14

11

6.1

Koopaunanus
HU30JIA1IUH, UCTIBITAHUS
BBICOKOBOJIbTHOM
U30JISIIIUN
MMOBBIIIICHHBIM
HaIpsy)KEHUEeM

14

11

H3yuenue mamepuanos 1umepamypHsix
UCMOUYHUKO6.

[4], 287-294, 383-392

DK3aMeH

36.0

0.5

33.5

Bcero 3a ceMecTp

144.0

21

12

14

0.5

61

335

Hroro 3a cemecTp

144.0

21

12

14

2

05

94.5

IIpumeuanue: Jlex — nexuuu; JIab — nabopatopusie padotsl; [1p — npaktuueckue 3ausatust; KIIP — ayautopHble KOHCYIbTAIMK 110 KYPCOBBIM
npoekTtam/padotam; MKKII — nnauBHTyanbHbIe KOHCYIBTALUH 110 KypCOBBIM IpoekTaM/pabotam; I'K- rpymnmnoBsie KOHCYIbTallMK MO pa3/ienaM
mucturuael; CP — camoctosarensHas padorta cryaenta; MKP — nunas konraktHas padota; TK — Texymmii koHTposb; [TA — npomexyTrouHas
aTTecranus




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. BHewnsasn uz3onsayus 8blcOKOBOILIMHBIX DNEKMPOYCIMAHOBOK

1.1. BHewmHAA N304 BBICOKOBOJIBTHBIX 3JIEKTPOYCTAHOBOK

OcHOBHBIE EKTPOPUZNIECKHE TPOIECCHl U X XapaKTEPUCTUKU. JIaBUHA 3JIEKTPOHOB: YUCIIO
JJIEKTPOHOB M HOHOB, DPAJUyC JIABHHBI. YCIOBUE CaMOCTOSTEIBHOCTH paspsga. HauvansHoe
HanpsbkeHue. 3akoH [lamena. OcoOEHHOCTM BO3HUKHOBEHHSI CaMOCTOSTEIBHOTO paspsla B
IPOMEXKYTKAaX C HEOJAHOPOJIHBIM IIOJEM: HauyalbHas HAIPSUKEHHOCTb, 3aKOH NOJ00MS, BIMSHUE
HOJIIPHOCTU 3JIEKTPOJOB U YacTOThl BO3ACHCTBYIOLIETO HANPSKEHUSA. OJIEKTPUUECKOE I10JIe
3apsA70B IEKTPOHHOM JIABUHBI, JIEKTPOCTATUYECKUI PaJNyC JaBUHBL. Y CIIOBUE NIEPEXOAA JIABUHbI
B CTpUMEpP B OJHOPOJHOM H HEOAHOPOAHOM DJJIEKTPUYECKOM IIoyie. BiMsHME NOJISApHOCTH.
CrpuMepHbIil TpoOOI: 3aBUCUMOCTh IPOOHMBHOIO HANPSKEHUs OT JJMHBI IPOMEXYTKa, paguyca
anekTpoaa. Pa3BuTre paspsaa B JIMHHBIX BO3IYIIHBIX MPOMEXYTKax: (POPMHPOBAHUE JHAEPA U
€ro OCHOBHbIC XapaKTEPUCTUKHU, BIMSIHHUE TMOJISAPHOCTH 3JIEKTpoJoB. JluaepHslii npoboit u
oOpaTHbIil pa3psan. Bpems pasBuTus paspsga U ero cocrapisiionive. BoiabT-cekyHIHBIE
XapaKTEpUCTUKU BO3AYIIHBIX INPOMEKYTKOB IIPU TPO30BBIX M KOMMYTALIMOHHBIX HMITYJIbCaX.
OneHka MMHUMAJIbHOW 3JEKTPUUECKOHM MPOYHOCTHM IPU KOMMYTALMOHHBIX HMIIyJbCax.
3aBUCHMOCTb HAYaJIbHBIX U PA3PAIHBIX HANPSIKECHUM BO3IYIIHBIX MPOMEXKYTKOB OT TEMIIEPATYpBI,
JIaBJICHUS W BJIAXHOCTU BO31yXa. Pa3psn B BO31yXe BIOJIb IIOBEPXHOCTH TBEPAOTO IHUAJIEKTPUKA B
CYXMX YCIIOBHUSX: BIMAHUE (DOPMBI 3JIEKTPUUYECKOIO TOJs, BIAXHOCTH BO3AyXa M Marepuaia
JURJIEKTPUKA. 3aBUCUMOCTD HAIPSDKEHUSI MEPEKPBITUS MPOMEKYTKA IIPU CKOJIB3SILEM pa3psiie OT
JUIMHBI IIPOMEXYTKa, NOBEPXHOCTHOM €MKOCTHM M CKOPOCTH W3MEHEHHUs HalpspKeHus. PaszBurue
paspsza BIOJIb 3arpsI3HEHHON U YBJIQXKHEHHOW IOBEPXHOCTH M30JIATOPA: YyCIOBHE BO3HUKHOBEHMS
Y/IP 1 mepekpbITHs, BIUSHUE WHTCHCUBHOCTH YBJIQXHEHUS, (POPMbI MOBEPXHOCTU JUAIIEKTPUKA.
3aBUCHUMOCTb Pa3psAHOIO HAIPSDKEHHUsI OT MPOBOJMMOCTU 3arpsA3HEHUs, JUIMHBI IYTH YTEUKH,
JUaMeTpa H30JTOpa M MHTEHCUBHOCTH J0X1i. KOHCTpYKTHBHBIE OCOOEHHOCTH H30JATOPOB
pa3IUYHbIX TUNOB. BbIOOp YMCla M30JISTOPOB M JAJIMH BO3IYLIHBIX HW30JSILMOHHBIX IIPOMEXKYTKOB
Ha JIOII u noxncranmuu. M3zomauusa Bo3aymnsix JIDII. PerynupoBaHue aeKTpUYECKUX IOJEH BO
BHEIITHEN U30JISIINH.

2. Koponnuiil pazpsio Ha npogooax 6030VUUHBIX JUHUN dleKmponepeoayu

2.1. KopoHHBIif pa3psi/] Ha IPOBOJAX BO3AYIIHBIX JTMHUNA AIIEKTPOTIepeIadn

Koponnslif paspsn Ha Bo3aymHoi JIDII: ompenenenue, ¢opmsl, o0iias U MeCTHas KOPOHA.
Pacmiennennbie npoBoaa U UX XapakTepUCTUKHU. Pacder moTepb SHEPIuM NpU MECTHOM KOPOHE IO
0000IIEHHBIM XapaKTEPUCTUKAM MOTEPb. DKOJIOTMYECKHE ACIEKTHI JIEKTPOYCTAHOBOK BBICOKOIO
HaIIpSDKEHUS: DJIEKTPOMAarHUTHbIE IIOMEXM M aKyCTHYECKHME IIyMbl OT KOPOHHOTO pa3psna;
JIOIIyCTUMBIE YPOBHHU IIOMEX U IIIYMOB.

3. Brympennssa uzonayus 6b1COKOBOIbMHBIX 31AEKMPOYCIMAHOBOK

3.1. BHyTpeHHssI U301l BBICOKOBOJIBTHBIX JIEKTPOYCTaHOBOK

BHyTpeHHss U30J511sI BHICOKOBOJIBTHBIX AJIEKTPOYCTAHOBOK CTaHUMN U moacTtaHuuid. O6mue
CBOWCTBAa BHYTPEHHEH H3OJIALMHU: MOHATHE, TPeOOBAaHHUS, UCHOJIb3yeMble TUIIEKTPUKH, BOJBT-
CEKYH/IHasl XapaKTepUCTHKA U MEXaHU3MbI IP000s. DIeKTpodU3NUeCKHe MPOoILecChl BO BHYTPEHHEH
U30JLUN, KOTOPBIE OIPEACIAIOT €€ KpPAaTKOBPEMEHHYIO M JUIMTEIBHYIO JJIEKTPUYECKYIO
IIPOYHOCTh: MPOBOJUMOCTh JMAIJIEKTPUKOB, €€ 3aBUCHMOCTb OT TEMIIEpaTypbl W BIIAXHOCTH,
JUDJIEKTPUYECKHE TOTEPH, YacTU4HbIE paspsaabl. KpaTkoBpeMeHHasl JIeKTpuUdecKas MPOYHOCTb
KUIKAX W TBEPABIX JMDJIECKTPUKOB IPU BO3JACHCTBHM HAIPSIKEHUS NPOMBIIUICHHON YaCTOTHI,
IPO30BBIX M KOMMYTAIIMOHHBIX MMITYJbCOB: MEXaHU3Mbl IpO0Os, BIUSHUE TEMIIEPATypHI,
COJIEp’)KaHUsl BJIATM M PACCTOSIHUS MeEXAy JdiekTponamu. IlpumeHeHne KOMOMHUPOBAHHBIX
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JTURJICKTPUYECKUX MaTEepPUaIoB BO BHYTPEHHEH M30JISILMU: Macio-0apbepHas U30JsALHs (CTPYKTYpa,
pOJIb UAJIEKTPUUYECKOIO Oapbepa, 3aBUCMMOCTh KPAaTKOBPEMEHHOM 3JIEKTPUYECKOM IMPOYHOCTH OT
pPacCTOSHUSL MEXKIY 3JEKTPOJaMH W BUIA BO3JEHCTBYIOIIETO HANPSKEHHs), OyMa)kKHO-MacisHAs
uzoisAuus  (CTPYKTypa,  HUCHOJNb3yeMble  JUAJIEKTPUYECKHE  MaTepuajbl,  3aBUCUMOCThb
KPaTKOBPEMEHHOU JJIEKTPUYECKOM IPOYHOCTU OT TEXHOJIOTMM H3TOTOBJICHUS W TOJILMHBI CIIOS
Oymaru). KpaTkoBpeMeHHas 3JI€KTpHuYecKas MPOYHOCTh H3OJIALUM: ONpEAETIeHUEe JOMYyCTUMBIX
HaIIPSOKEHHOCTEN AJIEKTPUYECKOro 1oJiA. PerynupoBaHue 3JIEKTPUYECKUX IIOJIEH BO BHYTPEHHEU
n3osiuuy. CTapeHue BHYTPEHHEH H30JLILMM: TEIIOBOE, MEXaHM4YecKoe, 3iekrpudeckoe. Cpok
CILY>KObl M30JISIIMM M €r0 3aBUCUMOCTb OT HAIPSKEHHOCTH 3JIEKTPUYECKOro mosst. JiaurenpHas
JJIEKTPUUECKasi MPOYHOCTh: JOMYCTHMble pPabOuMe HANpsHKEHUs W HaNpsHKEHHOCTU OIS JUis
BHYTPEHHEHN U30JLUHU. PerynupoBanue dJ€KTPUYECKUX II0JIEW BO BHYTPEHHEN U30JISLUH.

4. I’ po30o6ble nepernanpaicerus U MOAHUC3AWUMA 8 DJICKMPUYECKUX CemsX

4.1. I'po30Bble nepeHanpsKeHUsI 1 MOJTHUE3AIINTA B JJIEKTPUUECKUX CETAX

Pa3psin MonHuu. XapakTepUCTUKH TpO30BOM nedrenbHOCTU. [lapameTpsl TOKOB MOJIHHM.
[Tpunuun  geiictBust  MosiHMEOTBOJA. OmnbIThl  AkomsiHa. 30HbI  3allUTBl  CTEPYKHEBBIX
MOJIHUEOTBOJIOB. 3a3eMJICHHE MOJHHEOTBOJOB (CTallMOHAPHOE M HMITYJIBCHOE COINPOTHUBIICHUE
3a3eMiieHUs). JlomycTuMoe paccTosiHuE 3aIMIIAaeMOro 00beKTa 0T MOJIHMEOTBOa. OrpaHUYNUTENH
NepeHanpsHKEHUI: MPUHUUI OrPAaHUYEHUsl, KOHCTPYKLUHU, DBJICKTPUUYECKUE XaAPAKTEPUCTUKH.
MonHue3amuTra BO3IYIIHBIX JIMHUM 3JeKTponepenaud. PacueT BEpOSTHOCTH MEPEKPBITHS
JUHEHHON H30JSIUHM MpU MPSMOM yAape MOJHUU B (a3HbI MPOBOA. YTON TPOCOBOW 3allUTHI.
ANTropuTM pacyera BEpOATHOCTH OOPATHOIO MEPEKPHITUS JIMHEHHONW U30JIALUHU NIPU yAape MOJIHUU
B omnopy Bo3aymHou JIOII, kpuBasg omacHeIX mnapameTrpoB. JlomycTMMOE 4YHCIO TPO30BBIX
otkmoyennit BJI. Pexomenayemsie criocoosr momanezanmthl BJI 6750 kB. CoBpemeHHbIE METOIBI
noBblieHuss  rpozoynopHoctd  BJI:  moaecubie  OIIH, MynbTMKamepHble — pa3psaHUKH.
MounHue3anuTa 000py10BaHUs CTAHIIMN U MTOJACTAHIUI OT MPSIMBIX YIapOB MOJIHUU U OT IPO30BBIX
MMITYJIbCOB, IPUXOIAIIUX M0 JIMHUAM JJIEKTponepenadyn. AHaIu3 IPO30BbIX MEPEHANPSIKEHUN Ha
M30JSIIMM  00OpYJIOBaHMsI B MPOCTEHIIMX cXeMax. BiMsHMe pacCTOSHUS MEXAY 3alUIIaeMbIM
oobexToM U OIIH, KpyTH3HBI T'PO30BOT0 HUMIYJbCA, YHMCIA OTXOJSAIIMX JIMHUM Ha BEIUYHHY
HanpsDKEHUsT Ha 3amuigaeMoM oObekTe. OmnpeneneHue JUIMHBL 3alllMIIEHHOTO MOAXO0Aa K
MOJCTAaHIIMM M TI0Ka3aTelsl I'PO30YNOPHOCTH MOACTaHUMU. [IoHSATHE KpUTHMYECKOW KpPYTHU3HBI U
JUTMHBI ONTACHOM 30HBI. MEepONpUATHS 1O NOBBIIIEHUIO TPO30YIOPHOCTH MOJACTAHIINMN.

J. BvapeHHue NEPEHANPAINCERUA 6 DNEKNMPUUECKUX CENAX

5.1. BHyTpeHHME nepeHaIpsKEHNs B JIEKTPUYECKHUX CETAX

3a3eMIICHHE HEWTpalld DJJIEKTPUYECKMX CHCTEM. Buapl BHYTPEHHHMX IE€pEHANPSIKEHUM.
[lepenanpsixkeHus pu 01HO(AZHBIX 3aMBIKAHUSIX HA 3€MJII0 B CETAX C U30JIMPOBAHHON HEHUTPAJIbIO.
[TepenanpsokeHuss B JANbHUX DJEKTpoNeperadax 3a C4eT EMKOCTHOTO J(deKTa, peakTopbl
nornepevyHol komreHcanuu. IlepeHanpspkeHHss TpU  OTKIIOYEHUM HEHArpyKeHHBIX JIMHUN U
Oarapeil koHJeHcaTOpoB. IlepeHanpsokeHMs TpPU  OTKIIOUYEHHHM MallblX WHAYKTHBHBIX TOKOB
BaKyyMHBIMU BbIKIIOUarenssMu. 3ammuTHble RC-memmn. Bwibop OIIH ans 3ammTsl  M3041MHA
AIIEKTPOOOOPYIOBAHUS MOJICTaHII. CornacoBanue YpOBHS KBa3UCTal[MOHAPHBIX
nepeHanpsbkeHui ¢ xapakrepuctukamu OITH 1 BEHTHIIBHBIX pa3psIHUKOB.

6. KOODOUHCIL!M}Z UB0TAYUU, UCNLIMAHUS 8bICOKOBOLbIMHOU U30IAUUU NOBLILUCHHBIM
HanpAs;ICeHuem

6.1. KOOleI/IHaI_[I/ISI HU30JIAINH, UCIIBITAHU A BBICOKOBOJILTHON M3OJISILIMHU ITOBBIIEHHBIM
HAIPsSPKCHUEM



[ToHATHE KOOPAMHALMHU W3O0JSAIMU. VcrbITaHWe W30MSAIUHM TOBBIIICHHBIM HANpsKEHUEM
IPOMBIIIJICHHON 4acTOThI, KOMMYTAllMUOHHBIMHU U I'PO30BBIMHM UMITyJIbcaMu. MeTOAbl JUarHOCTUKU
U30JSIIMM  Ha OCHOBE sBieHUN abcopOumu. KoHTponb wu30MAMHM TIO TaHTEHCYy yria
JTUBJIEKTPUYECKUX MTOTEPb.

3.3. TeMbl NPaAKTHYECKUX 3aHATHH
1. Pacuér yncna noBpexaeHuil 000pyA0BaHUs MOACTAaHIIUH O] IeHCTBUEM UMITYJIHCOB
HanpsbkeHus, Haberaromux ¢ BJI. BeiOop 3amuTHBIX anmapaToB. 3aMIIEHHBIA TOIX0I K
MOJICTAHILIM U OIIPEAEIICHUE €ro JINHBI,
2. Pacuér 31eKTpoCcTaTuueCKuX Mojeil B 0OJIHOPOIHON U30TPOITHOM Cpelie;
3. Bo16op nuHEHHOM U30IISIIUY;
4. Pacuért 30HbI 3aIIMTHl MOJIHUEOTBO/I0OB, PaCYET KOHTYpA 3a3€MJICHUS IIOJICTaHIINH;
5. Konrtponbnas padora Nel;
6. Pacuér uncna rpo30BbIX OTKIOYEHHUH BO3TYIIHONW JTMHUM 3JIEKTPONEpEayn;
7. Pacuér HayaJIbHBIX HAIPSHKEHUI M HA4aJbHBIX HANPSYKEHHOCTEH BO BHEIIHEN U30JSLUN.

3.4. Tembl 1a60paTOPHBIX padoT
1. MeTo1bl KOHTPOJISI H30JISIIIMK, OCHOBaHHBIE Ha SIBJICHUU a0COpOLINYU 3aps/I0B;
2. 3amuTa NOJACTaHIIMU OT HaOeTalIuX BOJIH;
3. DIeKTpUYECKHUE pa3psiibl B BO3IYXE;
4. DnekTpudecKkue pa3psabl 0 MOBEPXHOCTU TBEPIOTO AUIICKTPUKA.

3.5 KoncyabTanuu

3.6 TemaTnka KypcoBBIX NPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ pabota He IPeayCMOTPEHBI



3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEeHIIU

Howmep paznena

O1eHOYHOE CPEACTBO

3arutaHUpPOBAHHbBIC PE3YJIBTATHI OOYUYECHHS IO TUCHUTLIINHE Koapl JTUCLUILIUHEI (B (TN ¥ HAUMEHOBAaHUE)
(B COOTBETCTBHH C pa3aesioM 1) WHMKATOPOB | COOTBETCTBUU C 1.3.1)
1/2]3]4]5]6

3HaTth:
OCHOBHBIE€ METO/IbI OIPEACIICHUS 30H 3aLUThI VIt + TectupoBanue/Tect Nel
MOJIHUEOTBOJIOB
ANMEKTPOPUZHIECKUE TIPOIIECCHI B H3OJISALIUN, ONIPEICTISIONTIE JlaboparopHas padota/JIP Ne7 "Meromabt
€€ 3JIEKTPUUECKYIO IPOYHOCTh M CIIOCOOBI PETYIUPOBKU N-2nk1 + KOHTPOJIS U30JIILUH, OCHOBAHHbBIE Ha
AJICKTPUYECKUX TOJICH BO BHYTPEHHEH U30JISAIINH sIBJICHUW abcopOImu 3apsiioB”
UCTOYHUKHU, MEXaHU3MBI Pa3BUTHI U CIIOCOOBI OTPaHUYEHUS T2 P U Jlaboparopuas padota/JIP Nel7 "3amuta
TepeHaNPsHKEHUN B AJIEKTpUUECKUX ceTsx 6-750 kB A2t MOJICTAHIIMK OT HAOeTarImuX BOJIH"
ANMEKTPOPUZNUIECKUE TIPOIIECCHI B H3OJISALIUN, ONIPEICTISIONTNE JlaboparopHuas padota/JIP Nel
€€ JJIEKTPUUECKYI0 IPOYHOCTh U CIIOCOOBI PETYIUPOBKU N-2nk1 + | + "DnekTpuueckue paspsibl B Bo3ayxe"
AJIEKTPUYECKHUX IOJIEH BO BHEIIHEN U30JIALIMU
METObI KOHTPOJISI COCTOSIHUS BEICOKOBOJIBTHOM M30JISIIUM B JlaboparopHas padota/JIP Ne7 "Meromabt
AKCILTyaTaluu N-2nx-1 + KOHTPOJISI U30JISIIUN, OCHOBAHHBIE Ha

SIBJICHUM a0CcopOIMK 3apsiioB"
Ymersb:
paccUMTHIBaTh MapaMeTpbl 3aLUIUThI OT YIaPOB MOJIHUU U JIaGopartopnas pabota/JIP Nel7 "3amura
I'PO30BBIX MEPEHANPSKEHUN BO3AYIIHBIX JIUHUI V-l + MOJICTaHIIMU OT Haberaromux BoyH"
AIEKTPOINEPEIaul U OTKPBITHIX PaclpeleIuTENbHbIX
YCTPOMCTBAX CTAHIMU U MOJCTAHIINI
pacyYeTHBIM ITYTEM OLIEHUBATh IEKTPUUECKYIO TPOUYHOCTh KonTponbnas pabora/KonTponbHas
BBICOKOBOJIBTHOM M30JISAIIMU M TPUMEHSITh METObI KOHTpOs | M/1-2nk-1 + + pabora Nel
COCTOSIHMSI BBICOKOBOJIBTHOM M30JISIIIUT
MPUMEHSThH CIIENUATN3UPOBAHHOE TPOrPaMMHOE 0OecTieyeHHe Jlaboparophas padota/JIP Nel7 "3amura
JUIsl pacyueTa NepeHanpsHKeHUN U 1S OTIpeIeIeHUS N-2nk1 + | + MOJICTAHITUU OT Haberarommx BoJH"
IpPO30YMOPHOCTH 0OBEKTOB AJIEKTPOIHEPTETUKU
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
6 cemecTp

Dopma peanuzanuu: [Tucemennas padora
1. Konrponbnas padora Nel (Konrponbnas pabora)
2. Tect Nel (TectupoBanue)

®opma peanmmsarn: CmenranHas hopma
1. JIP Nel "Dnexrpuueckue paspsasl B Bo3ayxe'" (Jlaboparopnas paborta)
2. JIP Nel7 "3amuTa noactanuuu ot Haberaromux BoiaH" (Jlabopatopuas padbora)
3. JIP Ne7 "MeTo1bl KOHTPOJISI U30JISIIMH, OCHOBAHHBIC Ha SBJICHUH a0copOuu 3apsioB"”
(JTaboparopuas padoTta)

BaHHLHO-peﬁTHHFOBaﬂ CTPYKTYpa JUCHUIUINHBI SABJIACTCA ITPUITOKCHUCM A.

4.2 Ilpome:KyTOYHAS aTTeCTALMS 110 JUCHUIIMHE
Ixzamen (Cemecmp No6)

B nunnoM BeICTaBIsETCS OICHKA 3a 6 CEMCCTD.

Ipumeuanue: OLieHOYHBIC MAaTEPUAIIBI TTO TUCIUIUIMHE MPUBEICHBI B (DOHIE OLIEHOYHBIX
marepuasioB OITOII.

5. YYEBHO-METOANYECKOE OBECIHHEYHEHUE JUCLHUIIJINHBI

5.1 IleyaTHbIe U YJIEKTPOHHbIE HU3IAHNS

1. boptauk .M. , benornosckuit A. A., Bepemarun U. I1., Bepmmnus 1O. H.-
"DnekTpodu3nueckre OCHOBBI TEXHUKH BBHICOKMX HampspkeHuit", 3narensctBo: "M3aarensckuit
nom MOU", Mockaa, 2016 - (704 c.)

http://e.lanbook.com/books/element.php?pll_id=72343,;

2. B. B. Tutkos, ®@. X. Xamuios- "[lepenanpsixkenust u MosHue3amuTa", M3narenscTBo:
"U3narensctBo [lonutexunueckoro yausepcurera', Cankr-IlerepOypr, 2011 - (222 ¢.)
https://biblioclub.ru/index.php?page=book&id=363061;

3. Baxxos, B. @. TexHuka BBICOKMX HaNpspKEHUH : yueOHUK JJ1s By30B IO HampasieHuto 13.03.02
"DneKTposHepreTKa 1 3IeKTpoTexHuka" (kBanudukanus (crernenp) "6akanasp”) / B. ®@. Baxos,
B. A. JlaBpunoBud . — Mocksa : UH®PA-M, 2020 . — 262 c. — (Briciiee o6pazoBaHue .
bakanaspwuar) . - ISBN 978-5-16-010565-9 .;

4. basytkun, B. B. TexHuka BbICOKMX HamnpspkeHn: M3051s111s U nepeHanpsKeHus B
AIIEKTPUYECKUX CUCTEMAX : YUeOHUK Ui AIEKTPOIHEPIeTUYECKUX clienuanbHocTel By30B / B. B.
bazytkun, B. I1. Jlapuonos, FO. C. ITunTans . — 3-e uzn., nepepad. u gon . — M. :
Oneproaromusaar, 1986 . — 464 c.;

5. Baifamrreiin, P. A. Pexxumbl paboThl HEUTpAJIHM B SJIEKTPUUECKUX CHCTEMax : yueOHoe nocodue /
P. A. Baiinmrelis, u ap., M-Bo BBICIIETO U CpeAHETO crienuaabHoro oopazosanus PCOCP,
Tomckuit nonurexH. uH-T UM. C.M. Kuposa . — Tomck : Tomckuit noaurexH. uH-T, 1981 . — 79 c..
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5.2 JIunieH3MOHHOE ¥ CBOOOHO pacnpocTpaHsaeMoe MPOrpaMMHOe ofecrnedeHue:
1. Office / Poccutickuii makeT o(pUCHBIX IPOTpamMM;

2. Windows / OniepanyionHasi cucrema cemeiictsa Linux;

3. Maiinn Buneokondepenuuu;

4. Scilab;
5. Libre Office.

5.3 UnTepHeT-pecypchl, BKJIKOYasA NPodeccuoHaTbHbIe 0a3bl JAHHBIX 1 HH()OPMAIHOHHO-

CIIPaBOYHBIC CUCTEMBI:

1. 9BC Jlaub - https://e.lanbook.com/

2. 9BC "YHuBepcurerckas 6u0JM0TEKA OHIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunasi 3siekTpoHHasi oubauoreka - https://elibrary.ru/
4. baza nannbix Web of Science - http://webofscience.com/
5. ba3za nannbix Scopus - http://www.scopus.com
6. HanmoHaibHast 3JIeKTPOHHAst OudmoTeKa - https://rusneb.ru/

7. Dnexrponnas oudmoreka MOU (36 MOH) - http://elib.mpei.ru/login.php

8. ITopTan oTKpBITHIX AaHHBIX Poccuiickoii ®@exepannu - https://data.gov.ru

9. ba3a oTKpBITHIX JaHHBIX NPO(ecCHOHAIBLHBIX CTAHAAPTOB MUHHMCTEPCTBA TPYAA U
conmnajbHoi 3amuThl PA - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/
10. ba3a oTKpBITHIX JaHHBIX PochuumonnTopunra - http://www.fedsfm.ru/opendata
11. DnexTpoHHas oTKpbITas 0a3a naHHbIX ''Polpred.com O630p CMU" -

https://www.polpred.com

12. HauMoHaJIbHBII MOpPTAaJI OHJIAKH 00yyeHusi «OTKpbITOE 0O6pa3zoBanue» - https://openedu.ru
13. O¢puunanbublii caiiT @eaepaabHOr0 areHTCTBA M0 TEXHUYECKOMY PeryJHpPOBAHUIO H

MeTpoJioruu - http://protect.gost.ru/
14. OTkpbITas yHuBepcuTerckas nupopmannonnas cucrema «POCCHSA» -

https://uisrussia.msu.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHHUE JUCHUITJIMHBI

Tun nomeueHust Homep aynuropumn, OcHamenune
HANMMeHOBAHHUeE
Y4eOHble ayAUTOpUU IS ['-200, Yuebnas rapra co CKaMbeu, CTOJ
MPOBEICHUS JIEKITMOHHBIX ayIUTOpHUs npenojaBaTens, CTyl, TpuOyHa,

3aHATHN U TEKYLIETO
KOHTPOJIS

MYJIbTUMEIUHHBIN IPOEKTOP, FIKPaH

VY4yebHble ayIUTOPUH IS

J1-205, YueOHas

napra co CKaMBeﬁ, CTOJI

MIPOBEJICHUS MPAKTUICCKUX ayJIUTOPUS npenojaBaTeis, CTyl, JOCKa MeJoBast
3ansatuit, KP u KII H-207, YuebHas napTa co CKaMbel, CTOJ

ayJTUTOpUS MpenojaBaTens, CTyl, JOCKa MeJIoBast
1-209, YuebHas mapTa co CKaMbel, CTOJ

ayJTUTOpUS MpenojaBaTens, CTyl, JOCKa MeJIoBast
H-213, Yuebnas rapTa co CKaMbeu, CTOJ

ayTUTOpUs MpenojaBaTens, CTyl, JOCKa MeJIoBast

VYuebHbIC ayIUTOPUU IJIS -5, YueOnast nmapTa, CTOJ MpenoaaBaresis, CTy,
MIPOBEICHUS JIaA0OPATOPHBIX naboparopus JKpaH, 0CKa MapKepHas mepeABIKHAS,

3aHATUNA

7a00paTOPHBIN CTEH]], KOMIIBIOTED
MIEPCOHANBHBIN, KOHTUITMOHED

J-5a, JlabopaTtopus kad.

"TOBH"

1ab0paTOPHBIN CTEH/
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J1-16, JTaGoparopus kad.
"TOBH"

CTeJUIaX, CTOJM, CTYII, mKad s
OJIeXkIbI, 000pYyIOBaHUE IS
IKCIIEPEMEHTOB

1-21, Jlaboparopus kad.

CTeJUIaX, CTyI, IKad, 00opyIoBaHHE

"TOBH" JUJIS1 DKCIIEPEMEHTOB
VY4eOHble ayAUTOpUHU IS I'-200, Yuebnas napTa co CKaMbeu, CTOJ
IIPOBEICHUS ayIUTOpUs npernoaaBarelns, Ty, TpuOyHa,
IIPOMEKYTOUHON MYJIbTUMEAUMHBIN IPOEKTOP, IKPaH

aTTecTaluu J11-205, YueOnas rapTa co CKaMbel, CTOJI
ayJIUTOPUS IpenojaBaTelis, CTyJ, JoCKa MEJIoBast

J1-207, YueOHnas rapra co CKaMbe, CTOJI
ayJIUTOPUS IpenojaBaTelis, CTyJ, JOCKa MEJIoBast

J1-209, YueOHas rapra co CKaMbe, CTOJI
ayJIUTOPUS IpenojaBaTelis, CTyJ, JoCKa MEJIoBast

J-213, Yuebnas rapra co CKaMbeu, CTOJ
ayJIUTOpUs IpenoiaBaresis, CTyJl, J0CKa MEJIOBast

Ilomemenus mis HTB-302, YUnranpHeIi CTYJI, CTOJI TIUCbMEHHBIN,

CaMOCTOSITENIbHOM pabOTHI 3aJ1 OT/Aela KOMIIbIOTEPHAs CETh C BBIXOJOM B
oOciyxuBaHus yueOHoil | VHTepHeT, KOMIbIOTEP NEPCOHAIbHBIN
JUTEpaTypou
[Tomewmenus nis I'-200, Yyebnas rapTa co CKaMbeu, CTOJ
KOHCYJIbTUPOBAHUS ayIUTOpUs npernoaaBarens, CTyi, TpuOyHa,
MYJIbTUMEANMHBIN IPOEKTOP, IKPaH
-7, Kabuner CTEJIaX, CTOJI, CTOJ KOMITbIOTEPHBIN,
COTPYAHHUKOB Kag. CTYI, Kad UIs JOKYMEHTOB, IIKad I
"TOBH" OJIeXk/Ibl, TYMOA, KOMIIBIOTEP

IIEPCOHAIbHBIN, IPUHTED

J1-9, Ilomemienue xag.
"TOBH"

CTeIIaX, CTOM, CTYI, mKad, mrad as
OJICXJTbI, KOMITBIOTEP TIEPCOHATBHBII

-6, ITomemenue
COTPYJIHUKOB Kad.

CTeJJIaX, CTOJ, CTYII, IKad 17
OJICKIbI, KOMIIBIOTEP TIEPCOHATLHBIN,

"TOBH" XO0JIOJUILHUK
1-205, YuebHas napTa co CKaMbel, CTOJ
ayuTopus IIpENnoAaBares, CTyJl, J0CKa MEI0oBas
J-207, YuebHas rapTa co CKaMbeH, CTOJI
ayuTopus IIPENnoAaBares, CTyJl, J0CKa MEI0oBas
1-209, Yuebnas rapTa co CKaMbeH, CTOJI
ayJIuTOpus npenojaBaTelis, CTyl, JOcKa MeJoBast
J-213, Yuebnas rapTa co CKaMbeH, CTOJI
ayJIuTOpus npenojaBaTelis, CTyl, JOcKa MeJoBast

[TomemeHus st XpaHEHUS
000pyI0oBaHUS U Y4€OHOTO
WHBEHTapSI

J-12, Knagosas

CTCJIIAaXK, CTOJI, CTYJ
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

TexHuKa BBICOKMX HaINPSKECHUN

(Ha3BaHME AUCIMILIMHBI)

6 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1
KM-2
KM-3
KM-4

KM-5

Tect Nel (TectupoBanmue)

JIP Nel7 "3ammra nmoacraniiuu ot Haberatonmx BoyH" (JlaboparopHas paboTa)
Kontponbnas padora Nel (KonTtponbsHas padota)

JIP Ne7 "MeTozpl KOHTPOJISI U30JIALIMU, OCHOBAaHHBIE HA SIBJIGHUHU abcopOIuu 3apsaoB"
(JTaboparopnas paboTa)

JIP Nel "Dnextpuueckue paspsansl B Bo3ayxe' (Jlaboparopnas padota)

Bujx npome:xyTo4HOI aTTecTanmu — JK3aMeH.

Nunexc KM- | KM- | KM- | KM- | KM-
Howep Paszpen nucnurnimHbl KM: L 2 3 4 >
pasnena Henens 4 8 10 12 14
KM:
1 Bremsss n301a1us BBICOKOBOJIBTHBIX
JJIEKTPOYCTaHOBOK
11 Bremsssa n30111us BBICOKOBOJIBTHBIX + +
JJIEKTPOYCTaHOBOK
2 KopoHHbI# pa3psi Ha IPOBOIAX BO3AYIIHBIX JTUHUN
JJIEKTpoIIepeaYn
21 KoponHslii pa3ps Ha IpoBOJaX BO3AYIIHBIX JTUHUN +
JJIEKTpoIIepeaYn
3 BHyTpeHHS U30JIA1Hs BBICOKOBOJIBTHBIX
AJIEKTPOYCTAaHOBOK
31 BHyTpeHHs U30JIA11s BBICOKOBOJIBTHBIX + +
AJIEKTPOYCTAaHOBOK
4 I'po3oBbIe IEPEHANPSIKEHN S U MOJIHUE3AINTA B
AIEKTPUYECKUX CETSIX
41 I'po3oBble IEpEHANPSIKEHNS U MOJIHUE3AINTA B + +
ANEKTPUYECKUX CETSIX
5 BHyTpeHHUE nIepeHaNpPsKEHNs B JJIEKTPUUECKUX
CeTAX
51 BryTpeHHue nepeHanpsiKeHus B dJIEKTPUIECKUX +
CeTAX
Koopannanys n3onsnuu, UCIbITAaHUS
6 BBICOKOBOJIbTHOW U30JISILIUU [TOBBIIIEHHBIM
HaIpsHKEHUEM
Koopaunanust U301511H, UCIIBITAHNS
6.1 BBICOKOBOJIbTHOW M30JISILUN ITOBBIIIEHHBIM +
HaNpPsUKEHUEM

Bec KM, %: | 5 20 35 20 20
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