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Pabouyto mporpamMmy cocTaBuiI(H):
JOIIEHT Kadenpsl «IEKTPOCHAOKECHHE U DIIEKTPOTEXHUKay, K.T.H. [LnaTtos B.1.

(Oondicnocmy, yuernoe 36anue, cmenetsb, @amunusa U.0.)

PenenzupoBanue paboueii mporpaMMbl TUCHUTUIMHBIL:

v OTcyTcTBYET

Penienzent

(OondcHocmy, yuernoe 36anue, cmenensb, Pamunus 1.0.)

Pabouas mporpamma qucuMIUIMHEI coctaBieHa Ha ocHoBaHuu OI'OC BO u yuebHOTrO miiana
HAarpaBJIeHUs TOATOTOBKU
13.03.02 DnexTpoIHEepreTHKa U AMEKTPOTEXHUKA

Cpok aeiicTBus padoueii nporpaMMbl JMCUMILVIMHBI 10 «31» mas 2026 r.

YTBEPXIEHO

Ha 3acenannu xadenps
«DNEeKTPOCHAOKEHHE U DIIEKTPOTEXHUKA»

(mpotoko:n 3acenanus Ne 3 ot «20» centsiops 2022 r.).



1. Ileaib 0cBOEHUA TUCHUILIHHBI

Lenb — popmMupoBaHue y CTyIEHTOB 3HAHUN B 00JIACTH COCTOSIHUS U NIEPCIIEKTUB Pa3BUTHS,
MMEIOIIIETOCS] MUPOBOTO OIBITA OCBOCHHUSI AJIbTEPHATUBHBIX HICTOYHUKOB SHEPIHH.

2. Mecto nucuumiinnsl B ctpykrype OIIOIT BO

JMcuuIuIMHbL, y4eOHbIE KypChl, HA OCBOCHHH KOTOPBIX 0a3upyeTcs aHHas TUCIHUILIIHNHA:

«YnpasiieHue

Ka4y€CTBOM

ANEKTPOIHEPTUU

CUCTEM 3J'I€KTpOCH8,6)KeHI/I5[»,

«CoBpemMeHHbIE

TEXHOJIOTMH MPOCKTUPOBAHUS B JIEKTPOIHEPTETUKE U AJIEKTPOTEXHUKEY», « IHEPrOMEHEIKMEHT U
SHEPrOMOHUTOPHUHT HA IPEIIPUITUH 1.

JIMCUMIUTUHBL U IPAKTUKHU, U1 KOTOPBIX OCBOCHUE TaHHOM NUCHUIUIMHBI HEOOXO0UMO KaK
MPEAIIECTBYIONIEE: MPOU3BOJCTBEHHAs] TMPAKTHKA (MPOEKTHAsl TMPAKTHKA), MPOU3BOJICTBEHHAS
MPaKTHKa (IKCILTyaTallMOHHAsl MPAKTHKA), TOJrOTOBKA MaruCTEPCKON JUCCepTaIIH.

3. Ilinanupyembie pe3yJibTaThbl 00y4YeHUs

dopmupyemble U
KOHTpPOJIUpYyeMble
KOMIeTeHIUH
(Ko ¥ HAMMEHOBAHUE)

Nuauxkaropsl
JOCTHKEHUA
KOMIIeTeHIIii
(K01 ¥ HANMEHOBAHUE)

Inanupyemble pe3yJibTaThI
o0yueHust

[TK-1 Cnocoben
(bopmynHupoBaTh
TEXHUYECKHE 3a1aHus,
paszpabaTbIBaTh U
UCIIOJIb30BaTh CPEICTBA
aBTOMATH3AIlNU TIPU
MPOSKTUPOBAHUU CHCTEM
IIEKTPOCHAOKEHUS

I1IK-1.1. Pa3pabarpiBaet
MIPOEKTHI CHCTEMBI
ANEKTPOCHAOKEHUS
o06bexToB [1]]

3HaTh: TPeOOBAaHUS HOPMATHUBHBIX
JIOKYMEHTOB K 3JIEKTPOCHA0KEHUIO
00BEKTOB.

YMeTh: NpOEKTUPOBATH JTUHUU
ANIEKTpOIEpEaayH,
TpaHc(hOpMaTOPHBIE MOJICTAHIIUH.

Bnanets HaBbIKaMu 00OCHOBaHUS
BI>I60pa ONTUMAJIBHOI'O pCHICHUA 110
MOCTPOCHUIO CUCTEMBI
AIIEKTPOCHAOKEHHS.

ITK-1.2 OcymecTtBiser
pa3pabOTKy BapUaHTOB U
BBIOOp ONTHUMAIBLHON
CHUCTEMBI
ANEKTPOCHAOKEHUS
o6bexToB I1]]

3HAaTh: OCHOBHBIE CITIOCOOBI
MTOCTPOCHHUS CUCTEM
ANEKTPOCHAOKEHUS TUITOBBIX
00BEKTOB.

YMeTh: GopMyTupOBaTh BapHAHTHI
AIEKTPOCHAOKEHUS 0OHEKTOB U
OIICHUBATh UX MEPCIEKTUBEI.

Brnaners: HaBbIKaMu pa3pabOTKH
CXEM DJICKTPOCHA0KEHUSI 0OBEKTOB.

[TK-1.3 Ucnonb3yer
COBpPEMEHHBIE CPECTBA
aBTOMAaTHU3aluu IIpu
MPOEKTUPOBAHUH CUCTEM
AIEKTPOCHAOKEHUS
o0bexToB I1]1

3HaTh: HOMEHKJIATypy U
XapaKTepUCTUKH COBPEMEHHBIX
CPEeICTB aBTOMAaTH3AIIH
AIIEKTPOCHAOKEHHUSI.

YMeTh: 000CHOBBIBaTh BBIOOP
HEOOXOMMBIX CPEICTB
aBTOMATH3AINH JIEKTPOCHAOKEHUSI.

Bnaners: HaBpikamu 3KcIuTyaTanyin
CpCIICTB aBToOMaru3anuu
AIIEKTPOCHAOKEHUS.




4. CTpyKTYypa M coJepKaHue TUCHUILIMHBI

DopMBbI TEKYLLET0

Bun . KOHTPOJISA
Mopnyasb . HaumeHoBaHHe TeM 3aHATHH
(pazzen) yueOHoit (yaeGHoii paGoThI) Cemectp | O0beM, .| Bbanabl | UHTEpakTHuB, 4. (HamMeHOBaHMe
padoThI OLICHOYHOI'0
cpeacTBa)
Jlek 1 AJbTEepHATUBHBIC HCTOUHUKU SHEPTUU U UX 2 2 - - Bompocs k yueOHuUKY,
WCII0JIb30BAaHUE JJIs1 OJIyYEHUS TEIIOBON U A3.
MEXaHUYECKOM SHEPIHH.

Jlex 2 CoBpeMEHHOE COCTOSIHUE U MEPCIIEKTUBBI 2 2 - - Bonpocsl k yueOHuUKYy,
pa3BUTHS aJIbTEPHATUBHOMN A3.
AJIEKTPOIHEPI €TUKH.

IIp 1 CuctemaTtuzanusi ”HGOPMAIIMK O ABUTATEIISIX 2 2 - - brnanku BeInoIHEHUS
BHYTPEHHEI0 CTOPAHHUS 3alaHuI

IIp2 Hanucanue 3cce Ha 3a1aHHYIO TEMY. 2 4 - - Occe

JIa6. Ne 1 |IIpuHuun paboThl COTHEYHOM 2 2 Ortuer o 1ab pabore
(hOTOAIEKTPUUECKON COTHEUHOM
IEKTPOCTAHLIAN

JIab. Ne 2 | OnpeneneHue 3aBUCUMOCTH MaKCUMaJIbHOTO 2 2 Ortuer no a6 padote
3HAYEHUS MOILHOCTH CUHXPOHHOTO
reHepaTopa OT YucJa Jonacteld BeTpOTypOUHbI

Cp N3ydenune pekOMEHJ0BaHHOTO 2 128 - -
TEOPETUYECKOr0 MaTepHasa, BHITOJHEHUE
IIPOBEPSEMBIX 3aJaHUM.

ITA JIomycK K TECTUPOBAHUIO 2 0,25 - - [Iposepsiemebie
3aJlaHusl, BOIIPOCHI K
y4eOHUKY, A3.

KonTpose | TOroBsiii Tect 2 3,75 bT3

Hroro; 144 -




5. Ob6pa3oBaTesibHbIE TEXHOJIOTHH
Jlnisi OLIGHKHM 3HAHWH, YMEHHS M YPOBHS NPO(PECCHOHATIBHBIX KOMIETEHIUH, MPHOOpPETaeMBIX
BBIITYCKHUKOM B IPOHECCC HUIYUYCHHUA AUCHUILIAHBI ((AJIbTepHaTI/IBHaSI OHCPIrCTUKa B
COBPEMEHHOM MUPE», UCTIONB3YIOTCS CISAYIOIINE TEXHOJIOTHH JUCTAHIIMOHHOTO 00YyYCHUS:

- CaMOCTOSTEIbHOE U3YUEHHUE JJIEKTPOHHOTO y4eOHUKa;

- aBTOMaTHYECKOe TECTUPOBAHUE 110 BOIIPOCAM K yUEOHHUKY;

- BBIMIOJIHEHHUE MPAKTUYECKUX 33JaHUI COTJIACHO METOJMYECKHUX yKa3aHUM C MPOBEPKON UX
IIpenojaBaTesieM BpYUHYIO;

- CaMOCTOsITENIbHAs PadOoTa ¢ 3JEKTPOHHBIM YUeOHUKOM U PEKOMEHIOBAaHHOW JINTEPATYpPOH,

- UTOTOBOE TECTUPOBAHUE.

6. MeTonnyeckune yka3aHusi 10 OCBOEHUIO TUCHUILTIUHBI

6.1. O6yuarouMcs He0OXOUMO O3HAKOMHUTBCS: C COJIepKaHUeM pabouell mporpaMMel
JTMCUUIUIAHBL, C €€ IESIMHA U 33/1a4aMH, CBS3SIMH C JIPYTMMHU JUCHUIUTHHAMUA 00pa30BaTeIbHON
IIPOrpaMMbl, METOAMYECKUMH pa3pabOTKaMU 110 JTaHHON JUCLHUILIMHE.

6.2. Meronuveckne yKa3aHHS MO MOJATOTOBKE K H3YYEHHIO JISKIIMOHHOTO Marepuaia
(37EeKTPOHHOTO y4eOHUKA).

DJEeKTPOHHBINA YUeOHUK PEKOMEHAYETCS H3y4aTh MO pa3zesaM, TaK Kak B KOHIIE KaKI0Tro
pa3znena OyneT IpOBOJUTHCS aBTOMAaTHYECKOe TecTupoBaHHe. JKenarenbHO Marepuan Kakaoro
panena ydeOHHMKAa JONONHATH WHPOpManuedl M3 PEKOMEHJOBAHHOW IJUTEpaTypbl U
CaMOCTOSITEJIbHO HalIeHHO! B MHTEPHETE.

6.3. Meronnyeckue ykazaHus 110 IOJATOTOBKE K IPAKTUUECKUM 3aHITUSIM.

B xojne npakTuueckux 3aHATUH yriyOsioTCs U 3aKpeIUIIOTCs 3HaHUS 00yJaroluxcs 1Mo
Py pacCMOTPEHHBIX B 3JEKTPOHHOM YYE€OHHMKE BOMPOCOB U (OPMHUPYIOTCS MPAKTHYECKHE
HaBbIKM B peIIeHUH 3a4ad dJeKTpocHaOkeHus. Kaxgoe 3agaHue CONPOBOXKIAETCA
METOAMYECKUMH YKa3aHUSIMH U TIPUMEPOM BBITTOJTHEHHSL.

3aganus, cofepiKalie TeKCT (3cce, BBIBOBI U T.I1.) IPOBEPSIFOTCS HA IJIaruart.

[Tpu BbIOTHEHUU J1TAOOPATOPHBIX PaOOT OOYUAIOLIUICS TOJIKEH:

- 03HAKOMUTBHCS C METOJMYECKHMHU PEKOMEHJAIMSIMH I10 BBINOJHEHHIO Ja00paTOpHOIL
paboTHI;

- IPOBECTH UCCIIEIOBaHMs B COOTBETCTBUH C IPOTPaMMOii padoThI;

- TPOAHATM3UPOBATh PE3YIbTATHI WCCIEAOBAHUS W OPOPMHUTH OTYET O MPOAETAHHOM
pabote

OT4eThl O MPAaKTUYECKUM U JIAOOpaTOpPHBIM paboTaM HANpPaBIIAIOTCS Ha MPOBEPKY B
dbopmare Word.

6.4. CamocrostenpHas paboTa BKIIOYaeT B ceOs BBINOJHEHHE KYpPCOBOIO IMPOEKTA,
yriyOJeHue 3HaHUM MpHU BBINOJHEHUH MPAKTUYECKUX 33JaHUN M BUPTYAIbHBIX J1a0OPaTOPHBIX
pabor.

7. OneHo4YHbIe CpeACTBa

7.1. ITacnopT OLIEHOYHBIX CPEACTB

Cemect Kon xoHTpO/IMpYEeMOi KOMIIETeHIMHU HaumeHoBanue
P (1M ee 4acTH) OLICHOYHOI'0 CPeICTBA
2 [K-1 (TIK-1.1) TecrtoBsie 3aganus 1-585

[TpakTuueckoe 3austue Nel-2
JlaboparopHbie paboThl « 1-2




7.2. TunoBble 3aJaHUSA WJIH MHbIE MATEPHAJIbI, HEO0OXOAUMBbIE JJIfl TEKYLIEro KOHTPOJIsI

7.2.1 3ananus, npoBepsieMble BPYYHYIO.

IIpakTnyeckoe 3aganue 1

CucremaTusanusi ”HGpOpMa UM 0 IBUraTe/siX BHYyTPEHHEr0 CropaHusi
DopMyJIHPOBKA 3a1aHUS

3anonaute Mo o0pas3iy TabIUIbl C XapaKTepUCTHKaMU 6 OCH3MHOBBIX M 6 TU3EIbHBIX
nBurareneil noboro HasHaueHus. Crenmaiite BbIBOABI 00 HMX COOTBETCTBHHM COBPEMEHHBIM

TpCGOBaHI/ISIM I10 5KO0JIOTUH, 9PrOHOMHUKEC U T.H.

PexomMeHIa1UM¥ MO BBIMOJHEHUIO 32 JaHUSA
Hcnonp3yst F00bIe HICTOYHUKN WH(POPMAIIUH, 3aMOTHATE TAOIUIBI OJTaHKA BBITOJHEHUS

3amanus. [lpoaHanusupyiiTe BO3MOXXHOCTM HUX JApPYyroro HpUMEHEHMs (Hampumep, s
3JIEKTPOArperaToB, IPOHOB, PA3JIMYHBIX CEIbCKOXO03SHCTBEHHBIX MAllIMH U MEXAHHU3MOB).
Oo0pa3en BbINOJHEHUS 3aIaHUS
Tabnuua 1 - XapakrepucTrku OEH3MHOBBIX JBUraTeien
Mapka I'on MourHoCTS, Yuciio Ckopoctb bensun
ABUTaTeNs HJIH | pa3padoTku JI.C. HMJIHHIPOB BpallleHUsA
00J1aCTh BaJjia, 00/MUH
NpUMeHeHUs
benzonmiia 1953 2 iy 4 1 3200 A-72, A-76
«dpyx0a»
F-140EB 2011 660 12 8000 AN-98
(Ferrari FF)
Tabnua 2 — XapakTepuCTUKU JU3EIbHBIX JBUTATENCH
Mapka I'on MouHoCTS, Yuciio Ckopoctb Macca,
ABUTaTe s WM | Pa3padoTKu JLC. IHMIHHIPOB BpallleHUA KT
00J1acTh BaJIa,
MPUMEHEeHU 00/MuH
AM3-240M2 1988 360 12 50-2325 1670
(benA3)




bJiaHK BBINOJHEHHUA 3adaHuA

Tabnuma 1 - XapakTepucTuku OCH3WHOBBIX JIBUTATEINEH

Mapka I'on MouHoCTS, Yuciio Ckopoctb ben3un
JABUTATEJSl WIH | Ppa3padoTKu JI.C. HWJIMHIAPOB BpalleHus
00J1aCTh BaJja,
NpUMeHEeHHsl 00/MUH
Tabnuma 2 — XapakTepuCTUKHU AU3EIbHBIX IBUTATEIICH
Mapka Ton MOoOIIHOCTb, Yucao CkopocTtb Macca,
JBUTATEJIA WIH | Pa3padoTKu JI.C. HWJINHIAPOB BpalleHus KI
00J1aCcTh BaJia,
NPUMEHEeHUs 00/MuH




IIpakTuyeckoe 3axanue Ne2

®opMyJIMPOBKA 3aJaHUS
Hanucatb 3cce Ha 3aIaHHYI0 TEMY.

PexomeHnaanum no BHINOJHEHUIO 32 JaHUSA
CnoBo «3cce» 03HayaeT HEOOJbIIOE COYMHEHUE B MPOU3BOJILHON (opMe, BbIpaXKarolee
MHEHHE aBTOpa MO0 KOHKPETHOMY Bompocy. Temy pa®oThl HY>KHO BBIOpaTh U3 TaOMUIBI B
COOTBETCTBHUH C MEPBOM OYKBOM Bamel (haMHUIIAU.
[To 06BeMy 3cce TOMKHO COCTABIATH 2-3 CTPAHMIIBI.

Tabmua — TeMmsl dcce

IlepBas OykBa Tema 3cce
bamuinn
A, b, B AHanu3 BO3MOKHOCTEH HCIIOJIb30BaHUs BETPSIHBIX 3JIEKTPOrE€HEPATOPOB B

MOCM HACCJICHHOM ITYHKTC.

I, 1,E Kak obecrnieunTs JauHblid JOM TEIJIOM M 3JeKTpodHeprueit ot ConHna.

K, 3,1 Maunslie I'OC- nepcnekTBsl pazButusi B Poccun.

K,J,M Hackonbko NpakTH4ecKy peajin3yeMa BOJIHOBAsl SJHEPreTUKa

H, O, 11 [IpuiinBHBIE 37E€KTPOCTAHIMK: IPUHIUI paOOTHI U aHAJIU3 BO3MOXKHOCTEN
ITPAKTUYECKOr0 MPUMEHEHHS.

P,C,T CriocoObl CHUXKEHUS! YPOBHS TOKCUYHBIX BBIOPOCOB TETIJIOBBIX
AJIEKTPOCTAHITUH.

Y, 9, X TepMoaniekTporeHepaTopbl Ha ApOBax U PaJOaKTUBHBIX U30TOMAX.

I, Y, I O0630p KOHCTPYKIUI BEPTUKAIBHBIX U TOPU30HTAIBHBIX BO3IYIIHBIX
BHHTOB BETPSAHBIX MIEKTPOCTAHLIUH.

|11 19C) 0O0630p U aHaNU3 ATLTEPHATUBHBIX METOJOB MOJIYYEHHUS AIEKTPOIHEPTUH.

10, A AnpTepHaTHBHAs SHEpreTuka B Poccuu u mupe.

Oo0pa3sen BbInoJIHeHUs 3agaHnst Ne2

TenneHu UM pasBUTHS TOPOACKOro 3JICKTPOTPAHCIIOPTA

AKTyaJbHOCTh paccMaTpuBaeMoOil MpoOIeMbl BBITEKAET U3 CleaylommXx ¢akTopos. Bo-
IEPBBIX, HMMCECTCA TCHACHIIMA pOCTa TEMIIA XU3HU B COBPECMCHHOM MHUPE, U IIOOTOMY B
OmmkaiilieM M JalekoM OyAyIleM CKOpOCTb TepelBHXeHHs OyaeT HUMeTh IOCTOSHHO
BO3pacTarolee 3HaueHue. Bo-BTOpBIX, YEIOBEYECTBO OUYEHb OBICTPO MpHydaeTcs K KoMdopry,
KOTOpBIM NPEANoaraeT pa3BUTHE JIOTUCTUKM B HACEIEHHBIX IIYHKTAaX M, CIEA0BaTENbHO,
pa3BUTHE TpaHCIOPTa. B-TpeTbux, COBpeMEHHbIE MOAXO0/IbI K PEIIEHUIO TPAHCIIOPTHBIX MPpodiieM
3HAUUTENIBHO YXY/IIAI0T KOJOTHYECKOE COCTOSIHUE KPYIHBIX ropoaoB. Tak, Hanpumep, B Kurae
MPaKTUYECKH BCE METaloJIuChl HMMEIOT KpaiiHe 3arps3HeHHbl Bo3ayx. CrenoBaTenbHO,
HE00XOAMMO HMCKaTh HOBBIE MYTH Pa3BUTHUS TOPOJCKOro TpaHcropTa. Ecnu, Hanmpumep, Bech
TOPOJICKOM TPaHCIIOPT NEPEBECTH HA UCIIOIb30BaHUE B KAUECTBE TOIIMBA BOJIOPO/Ia, HE AAIOIIETO
a0COIIOTHO HUKAKUX BPEIHBIX BHIOPOCOB, HKOJIOTHYECKAst 00CTAHOBKA CYIIECTBEHHO YIIYUIIIUTCS.

B Hacrosiiiee Bpemsi TOPOJICKOM OOIIECTBEHHBIM TPAaHCIOPT MPEACTaBICH aBTOOyCaMH,
TpoyieiidycaMu, TpaMBasMH, METPO, SJCKTpUUYKaMH. Takke Ha YIMLIAX TOpPOJOB HMeEeTcs
00JIbII0E KOJMYECTBO T'PY30BBIX aBTOMOOUJIEH ¢ OCH3WHOBBIMU U JAMU3EIIbHBIMH JIBUTATEIISIMHU,



JIMYHBIX JIETKOBBIX aBTOMOOWJIEH, a Tak)Ke MaJOMOIIHBIX TPAHCIOPTHBIX CPEICTB: MOTOIMKJIIOB,
CKYTEpOB, BEJIOCUIIE/IOB.

W3 mnepedyncieHHBIX TPAHCIOPTHBIX CPEICTB HSKOJOTMYECKHE MPOOJIEeMBbl CO3/aI0T
aBTOOYCHI, TPY30BUKU U JIMYHBIN TPAaHCIOPT C JABUIATEIsIMU BHYTpeHHero cropanus. [loatomy
IepBOe HampaBiieHue padoThl MPH PpEHIeHHH MOAOOHBIX 3aJau— 3aMeHa IO BO3MOXKHOCTHU
TpaHCHIOPTa ¢ OCH3WHOBBIMU U IU3EIbHBIMH JBUTATEISIMHU Ha JIEKTPOTPAHCIIOPT.

Bropoe HampaBieHue — ajpantanMs 3J€KTPOTPAHCIOPTA K 3ajJadaM I'Py30MEepEeBO30K.
Tpetbe HanpaBiieHNE — BHEIPEHUE B 00MX 01 3JIEKTPOMOOMIIEH U IPYTroro IeKTpoTpancnopTa. 1,
HaKOHEIl, YETBEpPTO€ HANPABICHUE — Pa3BUTHE KYJIbTYpPbl BEJIOCUIIEAHBIX MOE3A0K U
CTPOUTENBCTBO COOTBETCTBYIOIIEH HHPPACTPYKTYPHI.

['py30BbIe TpoILIeHOyCHI YKe CYLIECTBYIOT, HO UX IPUMEHEHHE OrPaHUYEeHO 30HOI 0XBaTa
KOHTAKTHOHM CETH, ONEpaTUBHOE pa3BUTHE KOTOPOW B 0003pMMOM OyIyleM MpeacTaBiIseTCs
MajoBepoATHbIM. bonee 1menecooOpasHbiM  OyAeT  pa3BUTHE  DIIEKTPOTPAHCIOpTAa €
aKKyMyJIITOpaMd M HOHHCTOpPAaMM, TO €CTb HE TMPHUBA3AHHOIO K KOHTAaKTHOM CEeTH.
CymecTByrone TEXHOJIOTUHM IPOU3BOACTBA JIMTUEBBIX AKKyMYJISTOPOB YK€ JOCTATOYHO
pa3BUTbl, U B CKOpEWIIEM BpPEMEHU OXKUIAETCS IMPOpPHIB B O3TOM 00JaCTM HAa OCHOBE
HaHOTEXHOJIOTUN. PelleHne TOIbKO 3TOM 3a7aud YK€ BHECET 3aMETHBIM BKJIAJ B YJIydllEHUE
9KOJIOTUYECKON CUTYALNH.

ABTOpHTET JIETKOBOTO 3IIEKTPOTPAHCIOPTAa HECKOIBLKO MOCTpajgal mocie Heynadu ¢ «k-
MOOMIIEM», OJTHAKO Tocie BeixoAa anekrpomoousisi «Tecia Moaens-S» ¢ 3amacom xona 400 kM u
JPYTUMHU CTOJIb K€ MPUBJIEKATEIIbHBIMU TEXHUYECKUMU XapaKTEPUCTUKAMU CHOBAa Ha BBICOTE.
OCHOBHOM HEJOCTATOK ATOTO YyJla TEXHUKHU — CIIMIIKOM BBICOKAsl 1IeHa, OJJHAKO yXK€ 0KUJACTCS
€€ CHIKEHHME J0 NPHEMIIEMOro 3HaueHHus. Takke MOCTOSHHO HApalIMBaeTCA CETh 3apsiAHBIX
CTaHLIMH JJISI DJIEKTPOTPAHCIIOPTA.

[Ipeacrasnsroniue JIETKU’ ANEKTPOTPAHCIIOPT MOTOLIMKJIBI, CKYTEDHI,
AJIEKTPOBENIOCUTIE/BI YKe nonyisipHbl B EBpornie u A3un. HecomHenHo, y Hux Oosblioe Oyayiiee
U B Halel crpaHe. A oObIUHBIE BEJIOCUIIEAB! Y HaC MONYJIApHBI AaBHO. [IpoGiiema 3akitouaercs B
TOM, YTO HEOOXOJMMO Pa3BUBATh CETHU BEJIOJOPOKEK, BEIOMACTEPCKHUX, MPOKATHBIX ITYHKTOB, a
Takxke (opMHUPOBAThH BEJIOCUNIEAHYIO KYIbTYpY.

CymiecTByroniye 3J€KTpUYKH, TpaMBau M TPOJJIEHOYCH, @ TakKe€ METPOIOJIUTEH BO
MHOT'OM YCTapeiu U HYKIAaloTcsi B IPUHIMNHAIBHOM oOHOBIeHHUHU. [Ipexkae Bcero 3To KacaeTcs
MOTOpOB. C pa3BUTHEM 3JIEKTPOHUKU MOSBUIIACH aJIbTEPHATHBA HEHA/IEKHBIM KOJUIEKTOPHBIM
JIBUTATeIsIM B BUJIE ACHHXPOHHBIX C YaCTOTHO-PETYIMPYEMBbIM NMPUBOJOM. Takke JOKHBI ObITh
BHEJPEHbl HOBBIE KOMIIO3UTHBIE MaTepuajbl ISl KOPIYCOB, KaK 3TO YX€ IPOUCXOIUT B
aBuacTpoeHuH. M, KOHEYHO ke, CCTEMa YIIpaBJIEHHs] BCEMU 3TUMH TPAHCIOPTHBIMU CPEICTBAMU
JIOJKHA OBITH BHICOKOABTOMAaTU3UPOBAHHOM.



7.2.2. KOMILIEKT OTYETOB 10 JIa00paTOPHBLIM padoTam

BupryanabHble 1abopaTopHbie padoThl

JIa0.
AIEKTPOCTAHIII

Jlab. Ne 2 «OmpeneneHre 3aBUCUMOCTH MAaKCUMAJIbHOTO 3HAYCHHUS MOIIHOCTH
CUHXPOHHOTO TeHEpaTopa OT YUCIIA JOMACTEH BETPOTYPOUHBI»

No 1 «IIpunmunm  paboThl  COMHEYHOW  (HOTODIEKTPUUECKOW  CONTHEUHOMU

OTtyer J0HKEH COOEPKATE:

HasBanwe, 1ienp 1 33124 paObOTHI.

KpaTkue TeopeTrueckre CBEACHHUS.

[TporpamMmmy paboTHI.

Pesynbrarel usmepenuit B hopme TabIuI U rpauKoB.
BriBoapl.

TpedoBanusi K 0(p)OpPMIIEHUIO OTHYETA

OTyer cocTaBiIsIeTCs Ha JINCTaX Q)opMaTa A4 n COACPIKUT BCC HeO6XOI[I/IMBIe pas3aciibl.

Kpurepun oneHku:

MakcumanbHOE KOJIMYECTBO OAIIIOB 5. balljibl HAUMCIAIOTCS MperoaBaTeeM Ha OCHOBE
I/I3y‘-I€HI/I$I OTYECTOB O JIa60p21TOpHI)IX 3aJaHUIX
7.3. OueHo4YHbIe CPeACTBA IS NMPOMEKYTOYHOH ATTECTALMH M0 UTOraM OCBOCHUS

JTUCIHUIIINHEI

7.3.1. O6pa3ubl TeCTOBBIX 3aIaHUI

1. Dueprus — 370!

o

@)
@)
@)

CIIOCOOHOCTH COBEpIIATh PadoTy

TEIUIO, BBIIEISIEMOE MTPOBOIAMH C TOKOM
MaKCHUMAJIbHOE HANPSKEHUE HA aKKYMYJIATOPE
OTHOIICHHEC HAIIPSKCHUSA B LICIIU K TOKY

2. OOuenpuHATON B HayKe eIMHULEH U3MEPEHUS SHEPTUH SIBIISIETCS:

©)

@)
@)
@)

Bonet
Barr
Amniep
JIxoynb

3. OOenpuHATON B OBITY €AMHUIIEH U3MEPEHUS DJIEKTPOIHEPTUU SIBISIETCS:

o

@)
@)
@)

KHUJIOBATT-4yac
aMIiep-ceKyHaa
KaHjenia
IIOUM

4. BoJbIIyIO YacTh JIEKTPOIHEPTUHU MOTYHAIOT

@)
@)

B pE3yJIbTATE XUMUYECKOU pEAKLINU
3a CYET YNPABIAEMOr0 TEPMOSAEPHOTO CUHTE3A



O W3 MEXaHMYeCKOH 3HEepruu MpH MOMOIIYU T'eHepaTopa
O U3 IrpO30BbIX 00JaKOB

5. Haubonee pacrpoCTpaHEHHBIM TUIIOM IPOMBIIIJICHHOM IEKTPOCTAHIIMY B HACTOSIIEE
BpeMsl CUMTACTCS

I'9C
T2C

ADC
BerpoBas

o O O O

6. YcTaHOBUTE COOTBETCTBUE MEXIY THUIIOM AJIEKTPOCTAHIIMM U UCTOYHUKOM HEPTUU
o I'DC-Bonma
o TOC- yrneBonopomsl
o ADC- aromMHas 3HEprus

7. YCcTaHOBUTE COOTBETCTBUE
o Bo0300HOBIISIEMBIC HCTOYHUKH YHEPTUH — BOJA, OMoMacca
o HeBo0300HOBIsIEMbIE UCTOYHUKH YHEPTUN — HEPTH, Ta3

8. YcTaHOBHTE COOTBETCTBHE

TpanuunoHHble UICTOYHUKH dHEpruu — [ DC

Tpanuuronnsie UCTOUYHUKH dHEpTrUU — TOC

AnbTepHAaTUBHBIE UCTOUYHUKH YHEPTUU — BETPOIICKTPOCTAHIINH
AJNbTepHATUBHBIE HCTOYHUKY YHEPTUH — COJTHEUHbIE OaTapen
XHUMHYECKUE UCTOUYHUKHU YHEPTUU — rajlbBaHUUYECKHUE IJIEMEHTHI

0O O O O O

9. HeoOx01uMOCTh MOMCKA aTbTEPHATUBHBIX METO/IOB BHIPAOOTKH JCKTPOIHEPTHH
o0ycIoBieHa:

O OTPaHUYEHHOCTBIO 3aI1aCOB MCKOIAEMOT0 TOILINBA
CaHKIMSAMU 3aMaIHbIX CTPaH
Hu3kuM KITJI mapoBbIx TypOuH

o O O

MaJio MorHoCcTei0 TOC

10. PacturensHoe TOMIMBO JyIst aBTOMOOMIIEH pa3padaThIBAETCs MO MPUUNHE:
HU3KOU 3 (HEKTUBHOCTH HEPTETIPOTYKTOB

OTCYTCTBHUSI BPEHBIX BEIOPOCOB

HEOOXOUMOCTH 3aLIUTHI IBUTATEIS

OTPaHUYEHHOCTH 3amacoB He(TH U raza

o O O O

7.3.2. Bonpochbl K NPOMEKYTOYHOM aTTecTalluu

Ne Bonpocsl k 3a4eTy

n/n

1 [Tonyyenue, HaKOTIJIICHUE U TIPEOOPa30BAHUE YHEPTHUH.

2 OCHOBHBIEC TOHATHUSL 3JIEKTPOIHEPTETUKU: MOIIHOCTh, TOK, HANPSHKCHHUE, DHEPTHs,
pabota. x B3aMOCBS3b.

3 OcHoBHBIE TIPOOIEMbI COBPEMEHHOM 3HEPTreTUKH. DHEPTOKPU3HUCHI.




Bonpocsl k 3auery

n/n

4 TpaauumoHHas U adbTepHATUBHAS SHEPreTHKA.

5 B0300HOBIIsIEMBIE HICTOYHUKHN SHEPTUH U UX UCTIOIb30BaHUE.

6 Hcnonb3oBanue s3HEPTUM BETpa.

7 Conneunbie (OTOIIEKTPUIESCKHAE CTAHIIH.

8 ConHeuHbI€ TEIOBBIE AIEKTPOCTAHIINH.

9 XpaHeHHe OSHEPrUU B AKKyMYJATOpaX, KOHAEHCATOPax, BOAOXPaHWIMIIAX M
MaxOBHKax

10 Y CTpoiCcTBO KUCIOTHBIX U IIEJIOYHBIX aKKyMYJISITOPOB, UX IPUMEHEHHUE

11 AJpTEpHAaTUBHBIE UCTOUHUKH SHEPTUU U NIEPCIEKTUBBI X HCIIOIb30BAHMUS.

12 I'eoTepmanbHbl€ 2JIEKTPOCTAHLIUN — IPUHIUI PAOOThI U COCTOSIHUE PAa3BUTHS.

13 Vcnonb30BaHue 3HEPTUM MOPCKUX BOJIH.

14 [IpunuBHBIE 3JIEKTPOCTAHIUN.

15 Y CTpONCTBO U CTPYKTYpHAs CXeMa THIPABINYECKOMN IJIEKTPOCTAHLIMH.

16 YCTpOUCTBO U CTPYKTYpPHAsI CXE€MA FMAPOAKKYMYJIUPYIOIIEH 3JIEKTPOCTaHIUN.

17 O60cHOBaHNE HEOOXOIUMOCTHU «3EJIEHOI» IHEPIETUKH.

18 [Touemy B Poccun mMaino BETpSIHBIX 3JIEKTPOCTAHLIUNA?

19 Berposnepreruka Poccun.

20 MupoBasi BETpOsHEpreTHKa.

21 Mauible ruipodIEKTPOCTaHIUU — IPUHIMIT PaOOThI, IEPCIEKTHUBBI.

22 brosnepreTrka — COBpeMEHHOE COCTOSIHUE U IEPCIEKTUBBI PA3BUTHS.

23 Bonopoa, kak nepcrneKTUBHbBIA SHEPTOHOCUTEb.

24 Crioco0bI oTy4eHust BOJ0pPO/a.

25 HckyccTBEHHOE KUIKOE TOILUIMBO.

26 [lepcriekTHBBI TpaHCIIOPTA HA AJIbTEPHATUBHBIX HCTOYHUKAX SHEPTUU.

27 ConHeuyHbIE KOJIIEKTOPBI.

28 TennoBsle HACOCHI.

29 CoBpeMeHHbIE B3TJISIbI HA SHEPTOCOEPEIKEHHE.

30 I'paguenT-remneparypHas 2JIEKTPO3HEPIreTHKaA.

31 [IpeoOpazoBanme TEIIOBOM YHEPTUHU B INEKTPUIECKYIO B aieMeHTax [lenbThe.

32 [Tpuniun paboTsl BOAOPOAHOTO TOIIUBHOIO 3JIEMEHTA.

33 [IepcneKTMBHHBIE METO/IbI HAKOIUICHHS SJHEPTUH.

34 [IpumeHeHre MaXOBUKOB B KaUe€CTBE HAaKOMUTENIEH IHEPTHUH.

35 Pacuer sHEprum BO3AyIIHOIO BUHTA.

36 Pa3noBUIHOCTH BO3AYITHBIX BHHTOB U UX OCOOEHHOCTH.

37 BepTukanbHble BO3AYIIHBIE BUHTHI.

38 ['opu3oHTanBHBIE BO3YIIHBIE BUHTHI.

39 OcoO6eHHOCTH KOHCTPYKIIUU T€HEPATOPOB JIJIsl BETPOAIEKTPOCTAHIINH.

40 BerporepmalibHbIE 2JIEKTPOCTAHIUH.




7.3.2. KpuTtepuu M HOPMbI OLIEHKH

dopma
NMPoBeIeHUs
Cemectp . Kpurepuu u HopMbI OLIEHKH
NMPOMEKYTOUHOI
arTecTallu
BBICTaBIIsIETCS 00yUaIOIIEMYyCsl, €CIIH
«3a4TEHO» UTOTOBBIA PEUTHUHT COCTABIISIET 55 +
3auert (1o
( 100 Gamios
2 HAKOIUTEIbHOMY
. BBICTABIIIETCS 00YJaIOIIEMYCsl, €CITH
pEUTHHTY)

«HE 3a4YTCHO»

WUTOTOBBIN perTUHT cocTaBiusger 0 + 54
OaoB




8. YuebHo-MeToaMuYeckoe U HHPOPMALMOHHOE 0O0ecieuyeHue TUCIHILIMHBI

8.1. O6s13aTesbHAs JIUTEpPATypa

Tun (yueOHuk, yueoHoe

KoJsinmuecTtBO B

Ne nocooue, y4yeOHO- I'on Hay4YHOU OnOJMoTeKe
ABTOpBI, COCTABUTEIH 3ar;iiaBue (3aroJi0BOK)
n/n MeTonYecKoe nocoome, | H3IaHUA / HaumeHoBaHue
NPAaKTHUKYM, Jp.) IbC
1 | bagmaes O.11. HerpaauimoHHsie 1 BO30OHOBIISIEMBIE Y4ebGHoe mocobue 2022 3BC "IPRbooks"
UCTOYHUKHU SHEPTUU
2 | Cubukun 1O. /1. AnbTepHAaTUBHBIE HCTOUHUKU SHEPTUU VYyeOHoe nocobue 2022 3BbC
"ZNANIUM.COM"
3 | lonkoBuuuenko /1.B. BBenenne B 31IeKTPOIHEPTETHKY U Y4ebGHOoe mocobue 2022 3BC "IPRbooks"
HJIEKTPOTEXHUKY
8.2. JlonosinuTeIbHAS JIUTEPATypa
Tun (yueOHuk, yuedHoe KoumnuectBo B
Ne nocooue, yueoOHo- T'on HAy4YHOIl On0/1HoTeKe
ABTOpBI, COCTABUTEIN 3aryiaBue (3aroJioBoK)
n/n MeTOoAMYeCcKoe Mmocodue, | H3TAHUSA / HamMeHoBaHuUe
NPaKTHKYM, 1p.) IBC
1 [Tamanko JI. IT. AnbTepHATUBHBIC YHEPTOHOCUTENN Ha Knura 2017 OBC "ZNANIUM.
aBTOTpaHcHopTe: 3PPEKTUBHOCTD U COM"
NEPCIEKTHBBI
2 | coct. Yyenkosa H. O. HerpanuimoHnHsle 1 BO30OHOBIIIEMbIE YuebHoe nocobue 2015 3BC "IPRbooks"

HNCTOYHWKHU SHEPTHUN




8.3. Ilepeuyenb mnpodeccuoOHANBHBIX 0a3 JAHHBIX U HMH(OPMAMUOHHBIX CIPABOYHbBIX
CHCTEM

— Web of Science [DnekTpoHHBIN pecypc]| : MyIbTUAMCHUIUIMHAPHAS pedepaTuBHas 0a3a
nannbix. — Philadelphia: Clarivate Analitics, 2016. — Pesxxum noctyma : apps.webofknowledge.com.
— 3ar. ¢ ’kpana. — 3. pyc.,aHri.;

— Scopus [DnexTponHbIi pecypce] : pedepaTuBHas 6a3a nanabix. — Netherlands: Elsevier, 2004.
— Pexxum nocryma : scopus.com. — 3ari. ¢ 3kpaHa. — f3. pyc., anri.;

— Elibrary [OnexkTpoHHBI pecypc] : HaydHas deKTpoHHas Oubnmoreka. — Mocksa : HOB,
2000. — Pexxum noctyna : elibrary.ru. — 3ari. ¢ skpana. — 3. pyc., anri.;

— Springer Link [OnexktponHbIii pecypc] : [6a3a qanHbIx |.— Switzerland: SpringerNature, 1842.
— Pexxum nocryma : link.springer.com. — 3aru. ¢ skpana. — SI3. aHri.;

— ScienceDirect [D7eKTpoHHBIH pecypc| : KOJUICKIUS AJICKTPOHHBIX KHHUT HW3/1aTeIhCTBA
Elsevier. — Netherlands: Elsevier, 2018. — Pexxum mocryma : sciencedirect.com. — 3ari. ¢ skpaHa. —
3. aHrmn.;

— Cambridgeuniversitypress [DJIeKTpOHHBIN pecypce] : )KypHabl u3garenscTBa. — Cambridge:
Cambridgeuniversitypress, 2018 . — Pexxum goctyna : cambridge.org. — 3ari. ¢ skpaHa. — SI3. aHri.;

— NEICON [2nexTpoHHBIH pecypc] : aneKTpoHHas HHGOpMAIHs : apXUB HAYYHBIX KyPHAJIOB.
— Mocksa : HOUKOH, 2002. — Pexxum goctyma : neicon.ru/resources/archive. — 3ari. ¢ skpaHa. —
S13. pyc., aHriL.

8.4. Ilepeuenb NpOrpaMMHOro odecrevyeHust

Ne Haumenosanue IO PexBu3uTHI Aorosopa
n/n (naTa, HOMep, CPOK /1eliCTBHUS)
1 | Windows: norosop Ne 757 ot 04.07.2018, cpok
WinPro 10 RUS Upgrd OLP NL Acdmce NecTBUS — OECCPOUHO;

kOHTpakT Ne 1653 ot 14.12.2018, cpok
JecTBUSL — GECCPOUHO

2 | Office Standard: noroBop Ne 690 ot 19.05.2015, cpok
Office Stdandard 2013 Russian OLP NL JefcTBUS — 6eCCPOUHO
AcademicEdition
3 | Mirapolis Human Capital Management JInnensuonHslil forosop Ne 614 ot
20.06.2023, cpok aeiicteus no 31.12.2023
BKITFOYUTEIIHHO

8.5. Onucanne MarepHaJbHO-TEXHHMYECKON 0a3bl, HEOOXOAMMOM /ISl OCYLIECTBJICHUS
o0pa3oBaTeIbHOIO Mpouecca Mo JMCUUIINHE

HaumeHnoBaHue 060py10BaHHBIX YUeOHBIX

Ka0MHeTOB, 1a0opaTopuii, MACTEPCKUX U

Ne ApP. 00bEKTOB ISl IPOBEACHUS

/I | NPaKTHYeCKHUX U JJa00pPaTOPHBIX 3aHATHIA,
NOMELIECHHU VISl CAMOCTOATEIbHOM

padoThl o0yuyaoumxcs (HoMep ayAUTOPHH)

IlepeyeHb OCHOBHOIO 000PY10BAHMS

Aynuropus BeO-KOHGEPEHIINH. Cron npenogaBaTenbCKuii, dKpaH
VYyeOHast ayTUuTOpHs VI IPOBEICHUS TEJIEBU3NOHHBIN, pOYTEp, CTOMKA IJIs

1 | 3aHATHH JIGKUMOHHOTO THIIA. TeJeBU30pa, BeO.kamepa, TpaHCIapaHT-
VYueOHast ayTUTOpHsI JUI IPOBEACHUS MEpETSIKKA, IMPMa, HAYIITHUKHY,

3aHATUN CEMHUHAPCKOTO THIA. KOMIIBIOTEP € BbIXOJ0M B MIHTEpHET




n/n

HaumenoBaHnue 000py10BaHHBIX Y4eOHBIX
Ka0OMHETOB, J1a00PaATOPHIi, MACTEPCKUX U
ApP. 00bEKTOB /ISl IPOBEAEeHUS
NMPAKTHYECKHUX U JIAa00PATOPHbIX 3aHATHH,
MOMeIEeHU 1JIs1 CAMOCTOATEIbHOM
padoThl 00yyarommxcsi (HoMep ayAuTOPUM)

IlepeyeHb OCHOBHOI0 000pPY10BAHMS

VYueOHast ayIuTOpHs U KypCOBOTO
MPOEKTUPOBAHUS (BBIMOJIHEHHS KyPCOBBIX
pabor).

YueOHast ayTUTOpHS AJ1sl IPOBEACHUS
IPYNIIOBBIX U UHAUBUAYAIBHBIX
KOHCYJIbTAIINH.

YyeOHast ayTUuTOpHsI JUI IPOBEICHUS
3aHATUN TEKYILEro KOHTPOJIA U
IPOMEXYTOUHOM arrectanu. (3-705)

Aynuropus BeO-KOH(GEPEHIIUH.
YyueOHast ayTUTOPHSI U IPOBEICHUS
3aHSATHH JICKIIMOHHOTO THIIA.
VYyeOHast ayTUTOPHSI U IPOBEICHUS
3aHSATHI CEMHUHAPCKOTO THIIA.
VY4ueOHast ayTuTOpHsI U1 KypPCOBOTO
NPOCKTUPOBAHUS (BBITIOJIHEHHUST KYPCOBBIX
pabor).

YueOHast ayTUTOPHsI JUI IPOBEICHUS
TPYIIOBBIX W WHIWBUIYaIbHBIX
KOHCYJIbTALIUH.

YyeOHast ayTUTOPHSI U IPOBEICHUS
3aHATUI TEKYILIETro KOHTPOJIS U
IPOMEXYTOUHOM arrectanuu (2-405)

Crou mpenojaBaTesIbCKUM, dKpaH
TEJICBU3UOHHBIN, POYTEP, CTOMKA UL
TeJIeBU30pa, BeO.Kamepa, TpaHCIapaHT-
NEPETSHKKA, IIMPMA, HAYITHUKH,
KOMIIBIOTED € BBIXOAOM B MIHTEpHET.

[TomenieHue 17151 CAaMOCTOSITENNEHOM PabOTHI
obyygaronuxcs (I'-401)

CTOJ'IBI, CTYJIbA, KOMIIBIOTCPBI

[TomenieHue 17151 CAaMOCTOSITENNEHOM PabOTHI
obyygaronuxcs (C-916)

CTOJ'IBI, CTYJIbA, KOMIIBIOTCPBI
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