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1. EJIX 1 3AJAYHN OCBOEHMUSA JUCIIUITJIMHbI

Heabp ocBOeHHMS JAMCHHUIIHUHBI
¢u3uuecKkux Imporeccax B
IIEKTPOM3OJIALIMOHHBIX ~MaTepuaax,

AJIEKTPUYECKUX pa3psiiax B Ta3000pa3HBIX,
NPUMEHSEMBIX B TeXHHKE BbICOKMX Hanpsokenuii (TBH),

3aKro4yaeTcss B (OPMHPOBAHUM YIUIYOJIEHHBIX 3HAHHH O

KUJIKUX U TBEPABIX

AIIEKTPOIHEPTETUYECKOM 00OPYIOBAHUH U YCTPOMCTBAX BHICOKOBOJIBTHBIX MJIEKTPOTEXHOJIOTUI

3agauu AMCHMIIINHBI

- hopmupoBanue yriuyOaEHHBIX 3HAHUHN 00 AIEKTPOPU3UUECKUX MPOIIECCaX B Ta30BOM U30JISIUH,
COITPOBOKIAMOIIUX AIEKTPHUECKUE Pa3pPs/Ibl, €TO JTABUHHOM, CTPUMEPHOHN U JIMJICPHOM CTaUsAX, O
MPOTEKAIOIINX B SJICKTPUUECKOM IMOJI€ (PU3UIECKUX MPOIECCaX B KHUAKUX U TBEPIBIX AUIICKTPUKAX,

MCXaHU3Max HUX HpO60$I;

- OCBOEHUE COBPEMEHHBIX MATEMATUYECKUX MOJENIEH JIJABUHHOW U CTPUMEPHOU CTaui
INEKTPUYECKOTO pa3psga B BO3AYIIHOM Cpese, MO3BOJIIOIINX IPOTHO3UPOBATE CBOMCTBA U ITOBEICHNE

THX (HOpM pa3psa;

- OCBOEHHME METO/I0B pacyéTa HaYaJbHbIX U IPOOUBHBIX HANPSKEHUH BO3AYIIHBIX U30JIALHOHHBIX
IPOMEXYTKOB YCTAHOBOK BBICOKOTO HanpspkeHus (YBH), HO3BOJSIOMNX OIIEHUBATH PUCK MX MPOOOS U
OIIPEIEIATH MEPBI 10 MOBBILIECHUIO YJIEKTPUYECKON IIPOYHOCTH BO3AYIIHBIX HU30JIALIMOHHBIX

IIPOMEKYTKOB.

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

KOI{ U HAMMCHOBAHHUEC
KOMIICTCHINH

KO}I 1 HAMMCHOBAaHHUEC
HHAUKATOPA TOCTUKCHUS
KOMIICTCHIIMH

3annaHupoBaHHbIE Pe3yJbTATHI 00y4eHH s

[IK-1 Cnocoben npuHuMaTh
y4acTUe B MPOBEACHUU
Hay4YHBIX UCCIIEJOBAHUN B
o0nacTu 00bEKTOB
npodecCuOHATbHON
NESTENbHOCTH (TEXHUKH U
AIEKTPOPUZUKU BHICOKUX
HaIPsHKEHUN)

N-1nk-1 JlemoHCcTpUpyeT
3HAHMS HAYYHBIX OCHOB
ANEKTPOPU3UUECKUX
IPOLIECCOB B AIIEKTPUIECKUX
paspsgax

3HATH:

- JJIEKTPO(PU3NYECKHE IPOLIECCH] B Ta30BOM
W30JISILIMH, KOTOPBIE ONPEACIAIOT
MOSIBJICHUE U Pa3BUTHE B HEH
AIIEKTPUYECKUX Pa3psioB, IPOTEKAIOLINE B
AIIEKTPUYECKUX MOJIAX PU3NYECKUE
IIPOLIECCHI B KUAKUX U TBEPIBIX
JURJIEKTPUKAX, MEXaHU3MBI UX MPo00s;

- COBPEMEHHBIE MATEMAaTUYECKUE MOJEIIN
JJABUHHOW M CTPUMEPHOM CTaJAHi
AIIEKTPUYECKOTO pa3psia B BO3IYyXE,
MO3BOJISIOIINE IPOTHO3UPOBATh CBOMCTBA
U TMOBeZIeHue 3TuX (HopM paspsija;

- METOJIMKH pacuéra HauyaJbHBIX U
NPOOUBHBIX HAMPSKEHUH BO3AYIIHBIX
AIIEKTPOU3OJIALIMOHHBIX TPOMEKYTKOB,
MO3BOJISAIOIINE OLIEHUBATH PUCKHU UX
po0os 1 ONpeAEATh MEPHI 110
MOBBILIEHUIO UX WIEKTPUUECKON
MPOYHOCTH.

YMETB:
- OIIPEACIIATh YACICHHBIE 3HAYCHUS

[apaMeTpoB AIEKTPOPU3UUECKUX
IIPOLIECCOB B BO3/YILIHBIX
SJICKTPOU3OJIAIUOHHBIX ITPOMCKYTKAX,
KOTOpBIE ONPENENIAIOT BOSHUKHOBEHHE U
Pa3BUTHEC B HUX SJICKTPUICCKUX PA3PAI0B,;
- (hopMyITMPOBATh U IPUMEHSTH
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Koa u HaumeHoBaHue
KOMIIETCHIINH

Koa u HaumeHoBaHMe
HHAUKATOpa JOCTHKCHUSA
KOMIICTCHIIUHA

3amiaHupoBaHHbIE Pe3YabTATHI 00yYeHUsI

MaTEMaTHYECKUE MOJIEIIH JIABUHHOM 1
CTPUMEPHOU CTAUI IIEKTPUIECKOTO
paspsza B BO3IYIIHOW Cpene;

- BBIUUCIIATH HaYaJIbHBIEC M IPOOMBHBIE
HaIPSDKEHUS BO3LYLIHBIX
AIEKTPOU3OJIALIMOHHBIX IIPOMEKYTKOB.

2. MECTO JUCIUILINHBI B CTPYKTYPE OBPA30OBATEJBHOM ITIPOT'PAMMBI BO

JucuumimHa OTHOCUTCSI K OCHOBHOM npodeccroHabHOM 00pa3oBaTenbHOM nporpamme TexHuka u
aieKkTpodu3nKa BbICOKMX HanpsokeHuin (manee — OIIOIl), wampaBiaenuss noarotoBku 13.04.02
DJEKTPOIHEPreTHKA U DJEKTPOTEXHHUKA, YPOBEHb 00pa30BaHMsI: BBICIIEE 0Opa30BaHME - MATUCTPATYpa.

baszupyercs Ha ypoBHE cpeiHET0 0011ero 00pa3oBaHMUsl.

PesynbTarel 00yueHus1, MOTyICHHBIE TIPU OCBOCHUH JUCIUTUINHBI, HEOOXOUMBI IPH BHITIOTHECHUH
BBIMTYCKHOM KBaTU(UKALMOHHON PabOTHI.




3. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHbI
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 Beenenue B 3Ky 7 1 2 - - - - - - - 5 - Ilodz0moeKa K meKyuiemy KOHmpoJiio:
JNEKTPUYECKUX ITonrotoBka k Tecty Nel
paspsiioB H3yuenue mamepuanog 1umepamypHsix
11 Beenenue B pusuky 7 2 - - - - - - - 5 - UCHIOUHUKO8:
ANEKTPUIECKUX [1], Beenenwue, m. 2.1
paspsiioB
2 Onektpoduznyeckue 12 4 - 2 - - - - - 6 - Ilodz0mogKa K meKyuiemy KOHmMpoio:
IIPOLIECCHI B Fa30BOU ITonrotoBka k Tecty Ne2
N30JLIIAN H3yuenue mamepuanog 1umepamypHbix
2.1 Onextpoduznueckue 12 4 - 2 - - - - - 6 - UCHIOYHUKOB:
MIPOIIECCHI B Ta30BOM [1],m. 1.1-1.11
N30JLIIAU
3 JlaBUHHBIA MEXaHU3M 22 4 - 4 - - - - - 14 - Ilo020mo6Ka K KOHMPOILHOU padome:
pa3BUTHA [MoxroToBka kK KOHTPOJIBHOH padote Nel
JNEKTPUUECKOTO H3yuenue mamepuanog 1umepamyprbix
paspsaa UCIMOYHUKOG:
3.1 JlaBUHHBINH MeXaHU3M 22 4 - 4 - - - - - 14 - [1],m 2.2
pa3BUTHS
ANIEKTPHUYECKOTO
paspsaa
4 Ycnosue 24 6 - 4 - - - - - 14 - Iloozomoexa Kk KOHmpoNbLHOU padome:
CaMOCTOSITENIBHOCTH [ToxroToBka Kk KOHTPOIBHOH padoTe Ne2
ANEKTPHUIECKOTO H3yuenue mamepuanos 1umepanmypHsix
paspsiia B JaBUHHOM UCHOYHUKOG:
¢dopme [1],m 2.3
4.1 VYcnosue 24 6 - 4 - - - - - 14 -
CaMOCTOSATENILHOCTH
JNEKTPUUECKOTO




paspsiia B JaBUHHOM

hopme
5 CrpuMepHBIi 12 4 - 2 - 6 - Ilod2omogKa K meKyuiemy KOHmMpoIo:
MEXaHH3M pa3BUTHUS [Moaroroska k Tecty Ne3
3NEKTPUIECKOTO H3yuenue mamepuanog 1umepamypHbix
paspsiza UCIOYHUKOG:
5.1 CtpuMepHBIiA 12 4 - 2 - 6 - [1],m. 24
MEXaHH3M pa3BUTHUS
3NEKTPUIECKOTO
paspsiza
6 JlunepHBI MEXaHU3M 11 4 - 2 - 5 - Tloozomoexa Kk meKkyuiemy KOHmpoio:
pazBUTHA [HoaroroBka k Tecty Ned
ANEKTPHUYECKOTO H3yuenue mamepuanog 1umepamypHsix
paspsiia u ero riaaBHas UCHIOUHUKOB:
cTaaus [1],m 2.5,2.6,2.7
6.1 JlunepHsiii MexaHU3M 11 4 - 2 - 5 -
pas3BUTHUS
ANEKTPHUYECKOTO
paspsizia U ero riaBHas
cTagus
7 OnekTpoduzudeckue 11 4 - 2 - 5 - Ilo0zomoeka K meKyuiemy KOHmMpOJiio:
MPOLIECCHI B KUJIKUX U [oaroroBka k tecty Ne5
TBEPABIX TUAIEKTPUKAX H3yuenue mamepuanog 1umepamypnbix
7.1 Onextpoduznueckue 11 4 - 2 - 5 - UCHIOYHUKOB:
MIPOLIECCHI B KUJIKUX U [1], ['maBe1 9, 10
TBEPABIX TUAIEKTPHUKAX
8 [Ipo6oit Kuakux u 9 4 - - - 5 - Ilo0zomoeka K meKyuiemy KOHmMPOJIio:
TBEPABIX IUAIEKTPUKOB ITonrotoBka k Tecty Ne6
8.1 [IpoGoit Kuakux u 9 4 - - - 5 - H3yuenue mamepuanos 1umepamypHsLx
TBEPBIX TUDJICKTPUKOB UCHIOUHUKOB:
[1], I'maer 11, 12
Dk3ameH 36.0 - - - 0.5 - 335
Bcero 3a cemectp 144.0 32 - 16 0.5 60 335
Hroro 3a cemecTp 144.0 32 - 16 2 - 0.5 93.5

IIpumeuanue: Jlex — nexiuu; JIab — nabopatopusie padotsl; [Ip — npaktuyeckue 3ausatust; KIIP — ayautopHble KOHCYIbTAIMH 110 KYPCOBBIM
npoekTtam/padotam; MKKII — nnauButyanbHble KOHCYIBTALUMH 110 KypCOBBIM IpoekTam/pabotam; I'K- rpymnmnoBsie KOHCYIbTallMK IO pa3ienaM
mucturuael; CP — camocrosarensHas padorta cryaenta; MKP — nnas konrakTHas padota; TK — Texkymmiit kKoHTposb; [TA — mpomexyTouHas
aTTecranus




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Beedenue 6 gpuzuxy anekmpuieckux paspsaoos

1.1. BBenenue B pU3HKY SIESKTPUUECKUX PA3PAIOB

Ponp 1 MecTo 3JIEKTpUUECKUX pPa3psoB B TEXHHMKE BBICOKMX HAMNPSDKEHUM W B MPHUPOJE.
Knaccudukanus sIeKTpUYecKUX pa3psiioB B SJIEKTPOU3OJSIHMOHHBIX MaTepuanax KOHCTPYKIUI
YCTaHOBOK BBICOKOTO HAIPsKCHHUSL. .

2. Dnexmpoduszuueckue npoyeccyl 8 2a3080U U30IAUUU

2.1. DnexrpoduznuecKue MpoIecChl B ra30BO M30JISIMN

VYnpyrue u Heynpyrue CTOJKHOBEHMs yacTull. IIpouecchl BO30YyXIE€HUS aTOMOB M MOJIEKYII
raza. Jlucconmanus mMonexyin. Y napHasi HOHM3ALUs aTOMOB U MOJIEKYJI CBOOOTHBIMH 3JIEKTPOHAMH,
IOpUIMIIAaHUE 3JIEKTPOHOB, TepMUYECKas HOHM3auusA. PexoMOMHALUsA HMOHOB U  3IIEKTPOHOB.
[Ipoueccst B raze c ydactuem (oroHoB. Ilpomecchl Ha »3nekTpomax W BOJIM3M HUX TIPU
JIEKTPUUECKOM pa3psjie B razax. XapaKTepUCTUKU KOJJICKTUBHOIO ABMKEHUS 3apsKEHHBIX YaCTHIL
B DJIEKTPUYECKOM ToOJe: (YHKIMS paclpelesieHus] 3JCKTPOHOB IO JHEPTUsSM M ypaBHEHHE
bonbumana, muddysus, npeid >IEKTPOHOB B MOJl€, HUX IOJBMXKHOCTD U CpelHsAs [UIMHA
cBoboaHoro mnpobGera. IloHstue miua3Mbl U €€ OCHOBHBIE CBOWMCTBA, J1€0a€BCKUN paanyc
SKpaHUpOBaHUS. JIBWXKEHHME 3apsHKEHHBIX YacTUL W IJIa3Mbl B JIEKTPHUUYECKOM  TIOJIE.
[TpoBoaumocTs miazMbel. OcOOEHHOCTH c€1a00 MOHM3UPOBAHHOW HHU3KOTEMIIEPATYpHOU ILIa3Mbl
3JIEKTPUUECKOTr0 pa3ps/a B rasax..

3. Jlasunnwiii mexanusm pAa3sumus 3J1eKnmpudeckKkoco pas’p}lda

3.1. JlaBUHHBIN MEXaHU3M Pa3BUTHUS SJIEKTPUUYECKOTO pa3psia

[TorsiTHE W OCHOBHBIC TapaMETPBl AJICKTpPOHHOW JaBuHBL [petihoBo-muddyznonnas
MaTeMaTuyeckas MOJENb JJIEKTPOHHOW JaBUHBI M €€ MpUONMKEHHAs aHAIUTHYECKas MOJCIb.
Brnusinure nosst 3apsii0B JEKTPOHHOM JIABUHBI HA €€ paiiyC U YHCIIO AJIEKTPOHOB B HEil. PacuérHoe
1 SMIIMPUYECKOE OIPEACIICHHE MapaMeTPOB JIaBUHBI. CTaTUCTHKA JABUHHOT'O YCUJICHHUS. .

4. Ycnosue camocmosmenvbHocmu 1eKmpuyeckKo2o pa3p;10a 8 NABUHHOU d)ODJl/le

4.1. YcnoBue caMOCTOATENBHOCTH AIIEKTPUUYECKOT0 paspsiia B JIABUHHOU dopme

[loHATHA BTOPUYHOM HOHM3ALlMM B Ta3€¢ U YCJIOBHUS CaMOCTOSTEIBHOCTH D3JIEKTPUYECKOIO
paspsaa. YCIIOBHE CaMOCTOATENBHOCTH pa3psia B JaBUHHOW ¢opme. HauanbHoe HampsbKeHHe.
3akoH [lamena. BnusiHue HEOJHOPOIHOCTH MOJIS M MOJISPHOCTU NMPUIIOKEHHOTO HANpsOKEHHUsS Ha
BO3HMKHOBEHHE CaMOCTOSATENIBHOIO pa3psAla B PE3KOHEOJHOPOAHOM DJIEKTPUYECKOM II0JIE, 3aKOH
101001l 3JEKTPUUECKUX pa3psaoB. KopoHHbIN pa3psan, ero GopMel U CTpyKTypa. MaTemaTrueckoe
ONHCaHHE YHUMOJISPHOTO KOPOHHOTO pa3psijfa M €ro BHEIIHeH o00JacTd, ero BoJIbTaMIEpHbIE
XapaKkTEPUCTUKH. 3aBUCUMOCTb HAYAJIBHOIO  HAINPSOKEHUS OT  YacTOTHl  MPHIIOKEHHOTO
HaIIPSKEHU..

5. Cmpumephbvilli MEXAHUIM PA3ZBUMUSL DIEKMPUYECKO20 DLZS’D}ZaCl

5.1. CTpuMepHBIi MEXaHU3M Pa3BUTHS DJIEKTPUIECKOTO pa3psiia

YcnoBue mepexoja dJICKTPOHHOW JIaBUHBI B CTPUMEDP M €€ KPUTHUYECKHE IMapaMeTphl: YHCIIO0
DIIGKTPOHOB B HEH, e€ paanyc U MPOUIEHHBIA €10 MyTh. YCJIOBHE CAMOCTOATEIHLHOCTH paspsaa B
ctpumepHoir popme. OcobeHHOCTH (GOPMHUPOBAHUS U PACIIPOCTPAHECHUS] aAHOJOHANPABICHHOTO H
KaTo/J0HANpaBIeHHOro cTtpuMepa. Ponb (GoToMOHHM3aIMKM Ta3a U3IYyYCHHEM paspsga B HUX
pacnpoctpaHeHUH. OCOOEHHOCTHM BO3HHMKHOBEHHS M Pa3BUTHS CTPUMEPOB B IPOMEXKYTKAX C
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PE3KOHEOAHOPOIHBIM II0JIEM, BIMSHUE MOJSPHOCTH MPUIIOKEHHOTO HampspkeHus. Jlpeiigoso-
mubdy3noHHass MareMaTudeckass MoOJeNlb cTpuMmepa. PacuéTrHoe W sMOMpUYECKOE OMpeeleHre
[IapaMeTpoOB CTPUMEPOB, XapaKTEpHblE 3HAUEHUS HMX IapaMeTpoB. BeTBieHue cTpumMepoB u
TUIOTE3bl, €70 0OBACHSIOLIHE. .

6. JIuoepuwiil mMexanusm pazeumus 2J1eKmpuyecko20 paspaod u e2o 2iasHas cmaous

6.1. JIuepHblii MEXaHU3M PA3BUTHUS SJIEKTPUUYECKOTO pa3psia U ero riiaBHas CTaaus

VYcnoBust mepexonga cTpuMepHOi (Gopmbl paspsga B auaepHyto. CTpykTypa aHomo- u
KaTo/J0HANpaBieHHOro JujaepoB. OCHOBHBIE XapaKTEpHbIE MapaMeTpbl JuaepoB. DuHaibHas
CTaausl JHUIEPHOTO pa3psna ¥ (HOpMUPOBAHMS TIABHOTO paspsga. BpemeHHbIe XapaKTepUCTHUKU
paspsia. BonbT-cekyHOHBIE XapaKTEPUCTHKU TPU TIPO30BBIX M KOMMYTALMOHHBIX HMIIYJIbCax
HanpspkeHus. [IpoOoii JTMHHBIX BO3AYIIHBIX MPOMEXYTKOB: Pa3BHTHE JIEKTPUYECKOTO paspsijaa B
JUIMHHBIX BO3YLIHBIX MPOMEKYTKAX, BIUSHUE MOISPHOCTH U CKOPOCTH MOAbEMA HAIIPSKEHUSL. .

7. Dnexmpoduzuueckue npoyeccol 8 HCUOKUX U MEEPOLIX OUINIEKMPUKAX

7.1. DnexkTpou3nvecKue MPOLECChl B KUAKUX U TBEPIBIX AUIIEKTPUKAX

[Tonstpuszanus IUAIEKTPUKOB: €€ BUIBI, OCHOBHBIE COOTHOIIEHUs. [loysipHble U HEMOJSpPHBIC
muanekTpukd. [lonspuzanus B MOCTOSHHOM M MEPEMEHHOM AJIEKTPUYECKOM TOJIE, KOMILIEKCHAs
JUAJICKTPUYECKass TPOHUIIAEMOCTb. MUTpallMOHHAs MOJISpU3alusi. DIEKTPOIMPOBOIHOCTD KUIAKUX
JTUDIIEKTPUKOB: UX MOHHAs U KaTtadopeTuyeckas MPOBOJUMOCTh B CIAOBIX JEKTPUUECKUX MOJIX,
WX DJICKTPOIPOBOJAHOCTh B CHJIBHBIX MOJSAX. SIBJIEHHS, CONMPOBOXKIAIOIIME MPOTEKAHHE TOKA B
KUAKUX AudIeKTpukax. OcOOCHHOCTH MPOTEKaHUs TOKA B TOHKUX CIOSX KHUAKHX JUIIEKTPUKOB B
KOMOWHUPOBAHHON M30JSIMA U POJb KOJUIOWIHBIX YAaCTUIl. JIEKTPOIPOBOJHOCTh TBEPIBIX
JTURIIEKTPUKOB, MX MOHHAS U 3JIEKTPOHHAS AJIEKTPOIPOBOIHOCTb..

8. IIpoboul scudkux u meépovlx OUIICKMPUKOE

8.1. IIpo0oii KHUIKUX U TBEPABIX JUIIEKTPUKOB

OcHOBHBIE JKCIIEPUMEHTAJIbHBIE JlaHHBIE O IMpoboe JKuAaKocTed. BnusHue mnpumecei,
BJIQKHOCTH, BPEMEHM BO3JICHCTBUSA HampsKeHHs, (GOpPMBI U pa3MepoB AJIEKTPOAOB HA 3HAUYEHUS
IPOOMBHOTO HAIPSKEHUS B KUIKUX JUANIEKTpUKaX. MeXaHu3Mbl Npo0os KUIKUX JUIIEKTPUKOB!
Iy3BIPbKOBBIM, MHKPOB3PBIBHOM, MOHU3ALIMOHHBIN, 3JIEKTPOTEIUIOBOM. DJIEKTPOTHIPABINYECKUN
3¢ ¢pext. OCHOBHBIE IKCIEPUMEHTANIbHbBIE TaHHbIE 0 MP000e TBEPABIX IUINEKTPUKOB. MeXaHU3Mbl
npo0osi TBEPABIX JUAJIEKTPUKOB. Teopur ynapHOH HMOHU3AIMM MEUIEHHBIMH U OBICTPBIMU
AJIEKTpOHAMH. Teopus MeperpeBHOM INEKTPUIECKON HEYCTOMUMBOCTH. TermoBoil mpoOoi TBEPIBIX
JUDJIEKTPUKOB..

3.3. TeMbl NIPaAKTHYECKUX 3aHATHH
1. Pacuér 3aBucHMOCTEl CKOPOCTH CBOOOIHBIX 3JIEKTPOHOB, 0000MEHHBIX K03 PULIneHTOB
yIapHOW MOHHU3AIMH U IPUINIIAHUS 3JIEKTPOHOB B BO3AYyX€ OT HANPSKEHHOCTH
IIEKTPUYECKOTO IMOJIA.;
2. Pacuér pa3BUTHS 3JIEKTPOHHOM JIABUHBI B BO3AYIITHOM 3JIEKTPOU30IANOHHOM
IIPOMEXKYTKE C OJHOPOIHBIM 3JIEKTPUUECKUM IOJIEM. ;
3. Kontponbnas padota Nel «Pacuér pa3BUTHS 3JIEKTPOHHOM JIABUHBI U €€ KPUTUUECKHUX
apamMeTpoBy.;
4. Pacuét HayabHOTO HAMPSHKEHUS M HAMPSHKEHHOCTH T1OJISI B BO3AYILIHBIX
IIEKTPOU3OJIILIUOHHBIX IPOMEKYTKaX C OJHOPOJHBIM 1 HEOAHOPOJHBIM IEKTPUUECKUM
HOJIEM.;
5. KontponbHas pabota Ne2 «OrneHKa HagaabHbIX HAPSHKEHUHA BO3AYILIHBIX



AIEKTPOU3OJIALIMOHHBIX POMEKYTKOBY.;
6. Pacuér pa3zButus ctpuMepa B BO3IYIITHOM 3JIEKTPOU3OISIIHOHHOM MMPOMEXKYTKE C
OJIHOPOJIHBIM AJIEKTPUUYECKUM TOJIEM.

7. OLeHKa JIEKTPUYECKOU MPOYHOCTH JJIMHHOTO BO3YIITHOTO 3JICKTPOU3O0JISIIHOHHOTO
MIPOMEXKYTKA.;

8. O1eHka 3JIeKTPONPOBOTHOCTH JKHIKUX U TBEPBIX JTUAICKTPHKOB. .

3.4. Tembl 1a060paTOPHBIX padoT
HE TPEYCMOTPEHO
3.5 KoncyabTanum

Ayoumopuvie KoHcyibmauuu no kypcogomy npoexkmy/pabome (KIIP)

1. KoHcynbTanmy HampaBJICHbl HA BBIMOJHEHHWE pa3/IeIOB KYpCOBOTO IPOCKTa IO
PYKOBOJCTBOM HacTaBHHMKa (mperogaBarensi). B pamMkax 4YacoB Ha TPYNIOBBIE
KOHCYJbTallMM pa3duparoTcs HauOoliee BaXKHBIE YAaCTU pacUETHBIX 3aJaHUil paszzgena
"[Ipo6oi KUAKUX U TBEPABIX AUIIECKTPUKOB"

I pynnosvie koncyromayuu no pazoeaam oucyuniunvt (I'K)

1. O6cyxnenne marepuaioB 1o pazneny "Beenenne B GU3NKY IEKTPHUECKUX pa3psaoB”

2. OOcyxaeHue MaTepuajoB Mo pazaeny "OneKTpodu3nyecKue IMpolecchl B Ta30BOU
n3onanun”

3. OOcyxaeHue MatepuanaoB mo pazaeny "JIaBUHHBIH MEXaHU3M Pa3BUTHUS DIEKTPHUUYECKOTO
paspsna”

4. OOcyxaeHue MaTepuanoB MO pazaeny "YciIoBHE CaMOCTOSTEIBHOCTH 3JIEKTPUYECKOrO
pa3psjaa B 1aBuHHOU hopme"

5. OOcyxnenue MarepuanoB 1o  pazaeny  "CTpuMepHbIi  MEXaHU3M  pa3BUTUA
AIEKTPUIECKOTO pazpsaa"

6. OOcyxneHue maTepuanoB o pasneny "JIuaepHbii MeXaHU3M Pa3BUTHUS DJIEKTPUUECKOTO
paspsiia u ero riiaBpHasi ctaaus'

7. OO6cyxaeHue MaTepuaioB MO pasfeny "DIeKTpou3ndeckue MpOoLecchl B KUAKHX HU
TBEPABIX TUANEKTpUKaxX"

8. OOcyxnenue marepranoB o pazzaeny "TIpoOoi KUAKUX U TBEPABIX AUIIEKTPUKOB"

Texywuti konmpoas (TK)

1. KoHcynpTanuu HampaBieHbl Ha MOJYYEHUE MHIMBUAYAIBHOTO 3aJaHUsl JUIS BBITOJIHEHUS
KOHTPOJIbHBIX MEPOTIPUATHI 110 pa3zeny "BBeneHue B pU3NKY 2JEKTPUUECKUX pa3psIoB"

2. KoHcynbTanuu HampapieHbl Ha MOJyYeHHE WHAWBUIYAIbHOTO 3a/1aHUS /7Sl BHIIOJHEHUS
KOHTPOJIbHBIX MEpONPUATHI MO pazaeny "DnekTpodusnueckue MpoLecchl B Tra30BOM
H30aAun"

3. Koncynpranuu HarpaBieHbl Ha MMOJyYeHHE WHIUBHUIYaTbHOTO 3aaHUS ISl BHITOIHEHHUS
KOHTPOJBHBIX ~ MEPONPUIATHH 10  pasgeny  "JlaBUHHBIM ~ MEXaHU3M  Pa3BUTHSA
3JIEKTPUYECKOro pazpsaa'

4. KoHCynbTaluy HarpaBieHbl Ha MOJyY€HHE WHIUBHYaJIbHOTO 3aJaHUs JJISi BHITOJIHEHHS
KOHTPOJIBHBIX MEPONPHUATHI 1O pasfeny "YCIOBHE CaMOCTOATEIBHOCTH JJIEKTPUUYECKOTO
paspsa B JaBUHHOM (popme"

5. Koncynbranuu HampaBlieHbl Ha MOJTYY€HHE WHIUBUAYATbHOIO 3a/laHus Ul BBITOJHEHUS
KOHTPOJBHBIX ~ MEpONpHusATHd 10 pasgeny "CTpUMEpHBIH MEXaHU3M  Pa3BUTHS
3JIEKTPUYECKOTo pazpsaa'

6. KoHcynbTanuu HanmpapieHbl Ha MOJyYeHHE WHAWBUIYAIBHOTO 3a/1aHUs ISl BHIIIOJHEHHUS
KOHTPOJIBHBIX ~ MEPONpHUATHNM 1o  paszzgeny  "JIugepHbi  MEXaHH3M  Pa3BUTHSA
AJIEKTPUYECKOTO pa3psja U ero riaBHas craaus”



7. KoHcynbTany HampaBji€Hbl HA MOJYyYE€HUE MUHAUBUAYAIBHOTO 3a/IaHUsl JJIs BBIOJIHEHUS
KOHTPOJIBHBIX MEPOTNPUITHI TO pazaeny "DIeKTpodHu3ndecKkue Mpouecchl B KUAKUX U
TBEPBIX AUAICKTPUKAX"

8. Koncynbranuu HanmpaBiieHbl HA MOJyY€HUE WHAUBUAYAIBHOTO 3aJlaHUS JJIS BBHIIOJHEHUS
KOHTPOJIbHBIX MeponpusaTHil o paszzaeny "IIpo0oil :xuakux v TBEPABIX IUIIEKTPUKOB"

3.6 TemaTnka KypcoBBIX IPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ paboTa HE IPEayCMOTPEHBI
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEHIIU

3amaHupOBaHHbIE PE3YIbTaThl 00YUYEHHUS 10

Howmep paznena quciumiuas (B

O1eHOYHOE CPEACTBO

Koapl
JUCLUIIIINHE COOTBETCTBUH C 11.3.1) (TUII ¥ HAUMEHOBAHHUE)
MHIUKATOPOB
(B COOTBETCTBHH C pa3iesioM 1) 1 ‘ 2 ‘ 3 ‘ 4 ‘ 5 ‘ 6 ‘ 7 ‘ 8
3HaTh:
METOJIMKH pacuéTa HauyalbHBIX U MPOOUBHBIX KonTponbnas pabora/KonTponbHas
HaIpPsDKEHUH BO3AYLIHBIX 3JIEKTPOU30IISILIMOHHBIX pabota Ne2: «OreHka Ha4aJIbHBIX
MIPOMEXKYTKOB, TTO3BOJIAIONINE OLIEHUBATh PUCKU UX HaNPSHKEHUN BO3AYIIHBIX
po00s ¥ OTPEAEISITh MEPHI IO MOBBIIICHUIO UX ANEKTPOU3OJIALIMOHHBIX IPOMEKYTKOBY
ICKTPUHCCKOU IPOTHOCTH Tectuposanue/Tect No3:
N-1nx-1 + |+ |+ -
«CTpuUMEpHBIA MEXaHU3M PA3BUTHUSA
ANEKTPUUYECKOTO pa3psaar»
TectupoBanue/Tect Ned: «JlunepHsbrii
MEXaHU3M Pa3BUTHUS SIEKTPUUECKOTO
paspsiia U ero rjaaBHasi CTaJlus»
COBpEMEHHBIE MaTEMaTHUECKHUE MOJICIH TABUHHOU U KonTponsnas pabora/KonTponbHast
CTPUMEPHOM CTAJIUI SJIEKTPUYECKOTO pa3psia B BO3AyXeE, paborta Nel: «Pacuér pazButus
IIO3BOJISIFOIINE TPOTHO3UPOBATh CBOMCTBA U IOBEJCHHE JJIEKTPOHHOM JIaBUHBI U €€
3THX (hopM paszpsia U-1mxc + + KPUTUYECKHX [TapaMETPOB»
Tectuposanue/Tect No3:
«CTpuUMEpHBIA MEXaHNU3M PA3BUTHUSA
NEKTPUYECKOTO pa3psiaa»
AIEKTPOPU3NUECKHE MPOIECCHI B TA30BOM U30JIAIINH, TectupoBanue/Tect Nel: «Posb u
KOTOpBIE ONPEIEIIAIOT MOSIBJICHUE U PAa3BUTHUE B HEU MECTO JIEKTPUYECKUX Pa3psioB B
BIIEKTPAYECKUX Pa3psA0B, MPOTEKAIOIINE B TBH»
DJEKTPUIECKHX MOJIAX ¢du3nUecKre MpoLecchl B )KUIKUX Tecruposarme/Tect Ne2:
U TBEPIBIX AUDIEKTPUKAX, MEXAHU3MBI UX MTPOOOS NJ-1nk-1 + |+ «INEKTPOPHIATECKHIE TIPOTIECCH B
ra3oBOW M30JIALUN»
TectupoBanue/Tect NoS5:
«QNeKTpopU3NIECKHE MPOLECCH B
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KHUIKHUX U TBép,I[BIX AUDJICKTPUKAX»

TecrupoBanue/Tect Ne6: «IIpoboit
KUJKHX U TBEPJABIX AUIICKTPUKOBY»

YMmerh:

BBIYHCIIATH HAYaJIbHBIC HpO6I/IBHBIe HaIpsAKCHUS
BO3YIIHBIX 3JICKTPOHU3OJIAIIMOHHBIX ITPOMCIKYTKOB

W-1nka

Kontponbnas padora/KoHTposbHas
pabota Ne2: «OreHKka Ha4aIbHBIX
HaINpsHKCHUH BO3IIYITHBIX
ANEKTPOUIOIIALIUOHHBIX IPOMEIKYTKOBY

TectupoBanue/Tect Nel: «Ponb u
MECTO 3JIEKTPUUYECKHUX Pa3psiIoB B
TBH»

TectupoBanne/Tect Ne3:
«CTpuMepHBIN MEXaHU3M PA3BUTHUS
AIIEKTPUIECKOTO pa3psiiay

TectupoBanue/Tect No4: «JlunepHsiii
MEXaHU3M Pa3BUTHUS DTEKTPUUECKOTO
paspsiia ¥ €ro IjlaBHasi CTaJus»

TectupoBanue/Tect NeS5:
«QNeKTpopU3NIECKHE IPOLIECCH B
KUAKHUX U TBépI[I)IX AUDJICKTPUKAX )

TectupoBanue/Tect Ne6: «IIpoboit
KUJKUX U TBEPJBIX AUIIEKTPUKOBY

(bopMyIMpOBaThH M MPUMEHATh MaTEMaTHYECKHE MOJIEIN
JJABUHHOW U CTPUMEPHOMN CTaUM HJIEKTPHUUECKOTO
paspsia B BO3AYLIHOU cpese

NI-1nk1

KonTtponbHas padora/KoHTponbsHast
pabota Nel: «Pacuér pazButus
3JIEKTPOHHOM JIaBUHBI U €€
KPUTHUYECKUX TTApaMETPOBY

TectupoBanne/Tect Nel: «Ponb u
MECTO DJICKTPUUECKUX Pa3psIOB B
TBH»

OMPECACIIATh YUCJIICHHBIC 3HAYCHUA ITapaMCTPOB

W-1nka

TectupoBanue/Tect No2:

12




JIEKTPO(U3NYECKHUX MPOLIECCOB B BO3AYILHBIX
AIIEKTPOU3O0JIALIMOHHBIX IPOMEKYTKaX, KOTOPbIE
OIpeNeJIAI0T BOSHUKHOBEHUE U Pa3BUTHE B HUX
ANEKTPUYECKUX Pa3psioB

«InexTpodu3nIeCcKUe MPOIECChl B
ra3oBOU U3OJIALIMN

TectupoBanue/Tect NoS5:
«DQIEeKTPOPU3NIECKUE TIPOIIECCHI B
KUJKUX U TBEPIBIX AUDIICKTPUKAX)»

13




4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALIMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
1 cemecTp

Dopma peanuzauuu: ITucbmenHas padora
1. Kontponbnas padora Nel: «Pacyér pa3BUTHS 3JIEKTPOHHON JIABUHBI M €€ KPUTUYECKUX
napameTpoBy» (KonTpoasHas pabora)
2. Kontponbnas padora Ne2: «OueHka HauyaJIbHBIX HANPSKEHUH BO3YIIHBIX
3JIEKTPOU3OJIALIMOHHBIX TPpoMexXyTKoB» (KoHTponbHas paboTta)
3. Tect Nel: «Ponb u Mecto anexktpuueckux paspsaaos B TBH» (Tectuposanue)
4. Tect Ne2: «DnexkTpodu3nueckue npoueccsl B razoBoit u3oasuun» (TectupoBanue)
5. Tect Ne3: «CtpumMepHBIil MEXaHU3M pa3BUTHSI deKTpuueckoro paspsana» (Tectuposanue)
6. Tect Ned: «JIunepHblil MeXaHU3M Pa3BUTHS AIEKTPUUECKOTO Pa3psa U ero riiaBHasi CTaaus»
(TectupoBanue)
7. Tect Ne5: «DQnekTpodusnyeckre NpoLuecchl B XKUIKUX U TBEPABIX AUIIEKTPUKAX»
(TecTtupoBanue)
8. Tect Neb6: «IIpoboii )kUIKUX U TBEPIBIX UAICKTPUKOBY» (TecTupoBaHue)

bamibHO-pedTUHTOBasA CTPYKTYpa AUCLUILINHBI SBIISETCS NPUIOKEHUEM A.

4.2 IlpomMe:kyTOoUYHAs aTTECTALUS MO JUCHUIIMHE

Oxzamen (Cemecmp Nel)
OneHka ompenensieTcss B COOTBETCTBUU ¢ IlomokeHneM o OalIbHO-PEUTHHIOBOM CHUCTEME IS
cryneatoB HUY «MOW» Ha ocHOBaHWU CEMECTPOBOM M aTTECTAIIMOHHON COCTABIISFOIINX.

B numnioMm BBICTaBIsE€TCA OILIEHKA 3a 1 CEMECTD.

IIpumeuanue: OnieHOYHBIE MaTEpUaIbI IO JUCHUILIMHE IPUBEIEHBI B (DOH/IE OLIEHOYHBIX
matepuanos OITOII.

5. YYEBHO-METOANYECKOE OBECIHHEYHEHUE JUCLHUIIJINHBI

5.1 ITeyaTHbIE U IJIEKTPOHHbIE H3IAHNS

1. boptauk .M. , Benornosckuit A. A., Bepemarun U. I1., Bepmmnus 1O. H.-
"DnexTpodusnueckre OCHOBBI TEXHUKH BBHICOKUX HampspkeHuit", 3natensctBo: "M3parensckuit
nom MBOU", Mockaa, 2016 - (704 c.)

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

5.2 JIunieH3M0HHOe ¥ CBOOOHO pacnpocTpaHsieMoe MPOrpaMMHOe odecrneyeHHe:
1. Office / Poccuiickuii maket o(hUCHBIX IPOrpamm;

2. Windows / OnieparionHast cucteMa cemeiicTsa Linux;

3. Maiina Buneokondepenumu;

4. Scilab.

5.3 UnTepHeT-pecypchl, BKIWYast npodeccuoHaIbHbIe 6a3bl JAHHBIX U HH(OPMAIMOHHO-
CIPABOYHbIE CUCTEMBI:
1. 9BC Jlans - https://e.lanbook.com/
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2. 9BC "YHuBepcurerckas 6u0J1M0TeKA OHIANH"" -

http://biblioclub.ru/index.php?page=main_ub_red
3. Hayunasi 3siekTpoHHasi oubauoreka - https://elibrary.ru/

4. ba3a 1aHHBIX ;KypHaJI0B u31ateabcrBa Elsevier - https://www.sciencedirect.com/
5. DnexkTpoHHBIE pecypchl U3AaTeabcTBa Springer - https://link.springer.com/

6. ba3a nannbix Web of Science - http://webofscience.com/

7. ba3za mannbix Scopus - http://www.scopus.com
8. HanmoHanbHas 3JIeKTPOHHAs 0mdamoTeKa - https://rusneb.ru/

9. 9BC "KoncyabTanT ctyaenra' - http://www.studentlibrary.ru/

10. KypuaJjsl American Institute of Physics - https://www.scitation.org/

11. Kypuaasl American Physical Society - https://journals.aps.org/about

12. KypuaJjsl n3nareasctsa Cambridge University Press - https://www.cambridge.org/core
13. ba3za nannbix IEL uznareascra IEEE (Institute of Electrical and Electronics Engineers,
Inc.) - https://ieeexplore.ieee.org/Xplore/home.jsp?reload=true

14. Kypuadwbl Institute of Physics (IOP), Betuxoopuranus - https://iopscience.iop.org/

15. DaexTponnas 6udmoreka MIU (3B MDIH) - http://elib.mpei.ru/login.php

16. IopTaa oTKpHITHIX JaHHBIX Poccuiickoii denepanuu - https://data.gov.ru

17. OTkpbiTasi ynuBepcurterckas nngpopmaunontas cucrema «POCCHSD» -

https://uisrussia.msu.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JUCHUITJIMHBI

Tun nomeneHust Homep aynuropun, OcHaenue
HaHMeHOBaHHe
VYuebHble ayIUTOPUH IS J1-209, Yuebnas rapTa co CKaMbeH, CTOJI IPENoiaBarTes,
MIPOBEACHUS JICKLINOHHBIX ayIUTOPUS CTYJI, JOCKa MEJIOBas
3aHATHH U TEKYLIETO
KOHTPOJIA
VY4eOHble ayAUuTOpUU IS -4, CTOJI KOMITBIOTEPHBIN, MYJIbTUMEANIMHBIN
IIPOBEICHUS IIPAKTUYECKUX KomnberorepHsiii IIPOEKTOP, IKpaH, 10CKA MapKepHas

3aasatuit, KP u KII

kiace kag. "TOBH"

MepeABUKHAS, KOMIIBIOTEP IEPCOHAIIBHBIN,
IIPUHTED

J-205, Yuebnas

mapra co cKaMbei, CTOJI TpernoiaBaTess,

ayIUTOpUs CTYJI, JOCKa MEJIOBast
VY4eOHble ayAUuTOpUU IS -4, CTOJI KOMITBIOTEPHBIN, MyJIbTUMEANIHBIN
IIPOBE/ICHUS J1AOOPATOPHBIX KomnberotepHsiii IIPOEKTOP, IKpaH, J0CKA MapKepHas

3aHATUU

kiace kag. "TOBH"

MepeABUKHAS, KOMIIBIOTEDP TEPCOHAIIBHBIN,
IIPUHTED

VY4eOHble ayAUTOpUU IS
IPOBE/ICHUS
IIPOMEKYTOUYHON
aTTecTaluu

-5, Yaebnas rapTa, CTOJ NpenoaaBaresis, CTyl, SKpaH,
nabopaTopus JIOCKa MapKepHas epeABHKHas,
1a00paTOPHBIN CTEH]], KOMIIBIOTEP
NIEPCOHAJIbHBIN, KOHAUIIMOHED
-4, CTOJI KOMITBFOTEPHBIN, MyJIbTUMEANIHBIN
KomnbroTepHslit MIPOEKTOP, IKPaH, JOCKa MapKepHas

kiace kag. "TOBH"

NepeBUXKHAs, KOMITbIOTEP NEPCOHANIbHBIM,
MIPUHTED

J-209, Yuebnas

mapTa co cKaMbei, CTOJI TPEnoIaBaTeis,

ayIUTOpUs CTYJ, TOCKa MENoBast
ITomemmenus g HTB-303, CTOJI KOMITBIOTEPHBIN, CTYJI, CTOJI
CaMOCTOSITENILHOM paOOTHI KommbsrotepHsiii MUCHMEHHBIN, BEIIAJIKA U1 OEKIbI,

YUTAJILHBIN 3aJ1

KOMITBbIOTEpPHAS CETh C BBIXO/I0M B
WHTepHeT, KOMIBIOTEP IEPCOHANIBHBIN,
MIPUHTEP, KOHTUIOHED
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TTomermenust misa
KOHCYJIbTHPOBAHUS

J-209, YueOnas
ayIUTOpHUSs

napTa co CKaMbeH, CTOJI TPEnoIaBaTes,
CTYJI, IOCKa MEJIOBast

[TomereHust st XpaHEeHUs
o0opyoBaHus U y4eOHOTO
WHBEHTAPS

H-12, Knagosas

CTEJIJIaXK, CTOJI, CTYJI

16




IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

®du3rKa >MIEKTPUUYECKUX Pa3PsIIOB

(Ha3BaHME AUCIMILIMHBI)

1 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

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

KM-5
KM-6

KM-7

KM-8

Tect Nel: «Poisib u MecTo anekTpudeckux paspsnoB B TBH» (TectupoBanue)

Tect No2: «Onekrpodusznueckue mporeccsl B ra3oBoit m3osimun» (TectupoBanue)
Kontponbnas padora Nel: «Pacdér pa3BUTHS JIEKTPOHHOMN JTaBUHBI M €€ KPUTHYECKUX
napametpoB» (KonTponbsnas pabota)

Kontponbhas padota No2: «OrieHKa HadaIbHBIX HANIPSKEHUH BO3TYIITHBIX
AIIEKTPOU3OJIALIMOHHBIX TPpOMEXYTKOB» (KoHTposnbpHas pabota)

Tect Ne3: «CTpuMepHBIif MEXaHU3M Pa3BUTHS dIIEKTpHUUECKOro paspsna» (TectupoBanue)
Tect Ned: «JIunepHblil MEXaHU3M Pa3BUTUS JIEKTPUUECKOIO Pa3psiia U €ro IiiaBHasi CTaIus»
(TectupoBanue)

Tect Ne5: «DnexTpoduznueckre IpoLecchl B )KUIKUX U TBEPIBIX AUIIEKTPUKAX»
(TectupoBanue)

Tect Ne6: «[Ipoboit xunkux u TBEPABIX AUdIeKTpukoBy (TectupoBanue)

Buja npoMexyToOUHOI aTTecTANMU — DK3aMEH.

WNunexc KM- | KM- | KM- | KM- | KM- | KM- | KM- | KM-
Howmep Pasznen KM: 1 2 3 4 5 6 7 8
paszena TUCIUILINHEI Henens 3 5 7 9 11 13 15 16
KM:
1 BBenenue B pusuky
IIEKTPUYECKUX Pa3psiioB
11 BBenenue B pusuky + + N +
IIEKTPUYECKUX Pa3psiioB
2 DneKkTpohU3nIeCcKre MpoIecChl B
ra30BOM M30JISAIUH
21 3neKTpVO(1)H3quCKI/Ie IIPOLIECCHI B + N
ra30BOH M30JISAIUU
3 JIaBUHHBIN MEXaHU3M Pa3BUTHS
AIIEKTPUYECKOTO pa3psiia
31 JIaBUHHBIN MEXaHU3M Pa3BUTHS + + + + + + +
AJIEKTPUYECKOTO paspsia
VYcnoBue caMoCTOSATENIBHOCTH
4 3JIEKTPUYECKOTO pa3psiaa B
JaBUHHOU hopme
VYcnoBue caMOCTOATENBHOCTH
4.1 IIEKTPUYECKOTO pa3psiaa B + + +
JaBUHHOU hopme
CTpuMeEpHBI MEXaHU3M
5 Pa3BUTHUS ANEKTPUUECKOTO
paspsza
51 CtpumepHbIil MeEXaHU3M + + + N + N +

Pa3BUTHA SJICKTPUYICCKOTO
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paspsina

JlunepHblii MEXaHU3M pa3BUTHS
AJIEKTPUYECKOTO pa3psiaa U ero
TJIaBHAs CTaJus

6.1

JInnepHslli MEXaHU3M pa3BUTUSA
JNEKTPUYECKOTO pa3psifa v ero
TJIaBHAs CTaaAus

DnekTpodu3nIecKre MpoIecchl B
JKUJIKUX U TBEPJIBIX
JIUDJICKTPUKAX

7.1

DnexTpodu3ndecKue MmpoIeccs B
KHUIKUX U TBEPIBIX
JIDJICKTPUKAX

[TpoGoii )KUAKUX B TBEPIBIX
JIDJIEKTPUKOB

8.1

[Ipo6oii KuaKux U TBEPABIX
JIUDJICKTPUKOB

Bec KM, %:

10

20

25

10

10

10

10
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