MUHMCTEPCTBO HAYKH 1 BBICILIEI'O OBPA3OBAHMS POCCUMCKOM ®EJIEPALIMNA
(enepanpHOE rocyJapcTBEHHOE OIOXKETHOE 00pa30BaTEIbHOE YUPEKICHUE
BbICLIEr0 00pa30BaHuUs
«TONBATTUHCKUHI TOCYIapCTBEHHBIN YHUBEPCUTET»

b1.B.02

(unoexc OoucyuniuHot)

PABOYAA ITPOI'PAMMA JUCHUIIVINHBI

AJIbTepHATHBHAS JHEPreTHKA B COBPEMEHHOM MHpe

(HaumeHo8aHUE OUCYUNTUHDBL)

10 HAIPABJICHUIO TIOJITOTOBKH
13.04.02 DnexTpoIHEpreTHKa U AIEKTPOTEXHUKA

HaIpaBICHHOCTH (TIPodHIIbH)
DHeprocbepexenne 1 3HeprodpHeKTUBHOCTh

®opma o0ydeHUs: 3a09HAs
"o mabopa: 2020
Oo6mas Tpynoemkocth: 4 3E

Pacnpe)le.ﬂe}me aC0B JUCHHUIIMHBI IO CEMECTPpaM

CemecTtp 1

®opma KOHTPOJISA 3auer Hroro
Bua zansaruii
Jlexknuu 4 4
JlaGopaTopHble
[IpakTrueckue 6 6
PykoBo1cTBO: KypcoBbie paboThl (poekTsl) / PI'P
[TpomexxyTouHas arrecramus 0,25 0,25
KonTaktHas pabora 10,25 10,25
CamocrosiTenpHas pabora 130 130
Kontpounb 3,75 3,75
Hroro 144 144




Pabouyto mporpamMmy cocTaBuiI(H):
Io1eHT, K.T.H. ITnatos B.1.

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

(OomdicHocmy, yueHoe 36anue, cmenens, amunusn 1.0.)

PenienzupoBanue paboueii mporpaMMbl TUCHUTUIMHBL:

v’ OtcyTcTBYET

Peniensent

(OovicHOCmb, yueHoe 36anue, cmenensb, @amunus U.0.)

PaGouas mporpamma AucUMILTUHBL cocTaBiieHa Ha ocHoBaHuU OI'OC BO u yyeOHoro mana
HaIpaBJICHUs TOATOTOBKHU
13.04.02 D5eKTpOIHEPTreTUKA U SJIEKTPOTEXHUKA

Cpok aeiicTBus padoueil nporpaMMbl IMCOMILIMHBI 10 «31» aBrycra 2023 r.

YTBEPXIEHO

Ha 3acenannu xadenps
«DNEeKTPOCHAOKEHHE U DIIEKTPOTEXHUKA»

(mpotoko:n 3acenanus Ne 3 ot «26» centsiops 2019 r.).



1. Ileaib 0CBOEHUA TUCHUIIUHBI

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:

«anaBneHne Ka4y€CTBOM

OJICKTPOOHEPIU  CUCTEM

SHCKTpOCHa6)KeHI/I5[»,

«CoBpemMeHHbIE

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

JIMCUMIUTUHBL U IPAKTUKHU, U1 KOTOPBIX OCBOCHHE JTAHHOM JHUCHUIUIMHBI HEOOXOIMMO KaK
MPEAIIECTBYIONIEE: MPOU3BOJCTBEHHAs] TMPAKTHKA (MPOEKTHAsl TMPAKTHKA), MPOU3BOJICTBEHHAS
MPaKTHKa (IKCILTyaTallMOHHAsl MPAKTHKA), TOJrOTOBKA MaruCTEPCKON JUCCepTaIIH.

3. Ilinanupyembie pe3yJibTaThbl 00y4YeHUs

dopmupyemMbie U
KOHTpPOJIUpYyeMble
KOMIeTeHIUH
(Ko ¥ HAMMEHOBAHUE)

HNuauxkaropsl
JOCTHKEHUA
KOMIIeTeHIIMii
(Ko ¥ HAMMEHOBAHUE)

Inanupyemble pe3yJibTaThI
o0yueHust

YK-1. Cnocoben
OCYILIECTBIISATh
KPUTHUYECKHUI aHaIN3
MpOOJIEMHBIX CUTYyalluil Ha
OCHOBE CICTEMHOT'O
10/1X0/1a, BhIpabaThIBaTh
CTpaTEruto NEUCTBUI

VK-1.2 BeipabatsiBaer
CTPATErHIO PEIICHHS
IMOCTaBJICHHOM 3a7aun
(cocmasnsiem mooenv,
onpeoensiem 02paHuierus,
sblpabamvieaem Kpumepuu,
oyenusaem
Heobxooumocmo
OONONHUMENbHOU

unghopmayuu)

3HaTh: COCTOSIHUE TPAJULIMOHHOMN U
QIBTEPHATUBHOW DHEPI€THKU B MHUpE

YMeTb: 000CHOBBIBAThH BHIOOD
METOJIOB PELIEHMSI TIOCTaBIEHHbIX
3aJa4.

Biagets: MeToponoruen penieHus
3a]1a4 ONTUMHU3AL1H.

I1K-1 Crioco6en
(dhopMynupoBaTh
TEXHUYECKHE 3a1aHu,
paszpabaTbiBaTh U
HCIIOJIb30BaTh CPEJICTBA
aBTOMATH3AINU TIPU
MPOSKTUPOBAHUU CHCTEM
IIEKTPOCHAOKEHUS

I1K-1.1 PazpabaTbiBaeT
MIPOEKTHI CHCTEMBI
ANEKTPOCHAOKEHUS
o6bexToB [1]]

3HaTh: OCHOBBI IPOEKTUPOBAHUS
AJIBTCPHATUBHBIX CUCTEM
AIIEKTPOCHAOKEHUS;

YMeTh: OIICHUBATh SHEPTETUIECKHE
BO3MOYKHOCTH TPaJUIIMOHHBIX U
AT TEPHATHBHBIX CUCTEM
AJIEKTPOCHAOKEHHUSI.

Bnaners: HaBEIKaMU
MPOEKTUPOBAHUS CUCTEM
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 1 2 - - Bompocs k yueOHuUKY,
WCII0JIb30BAaHUE JJIs1 OJIyYEHUS TEIIOBON U A3.
MEXaHUYECKON YHEPTUU.
Jlex 2 CoBpeMEHHOE COCTOSIHUE U MEPCIIEKTUBBI 1 2 - - Bonpocsl k yueOHuUKYy,
pa3BUTHS aJTbTEPHATUBHON A3.
AJIEKTPOIHEPI €TUKH.
IIp 1 CuctemaTtuzanusi ”HGOPMAIIMK O ABUTATEIISIX 1 2 - - brnanku BeInoIHEHUS
BHYTPEHHEI0 CTOPAHHUS 3alaHuI
IIp2 Hanucanue 3cce Ha 3a1aHHYIO TEMY. 1 4 - - Occe
Cp N3yuenune pekOMEH0BaHHOTO 1 130 - -
TEOPETUYECKOr0 MaTepHasa, BHITOJHEHUE
IIPOBEPSIEMBIX 3aJaHUM.

ITA JlomycK K TECTUPOBAHUIO 1 0,25 - - [Iposepsiembie
3aJlaHusl, BOIIPOCHI K
yueOHUKY, A3.

Kontposns | UWTorossrii rect 1 3,75 bT3

Hroro:

144




5. O6pa3oBaTe/ibHbIE TEXHOJIOTHH
Jlisi OLleHKW 3HAHWW, YMEHHUS W YPOBHS TPO(ECCHOHAIBHBIX KOMIIETCHIIMH, MPHOOpETaeMbIX
BBIITYCKHHUKOM B ITPOLCCCC U3YUYCHUA NUCHUILINHBI ((AJIbTepHaTI/IBHaSI SHCPreTuKa B COBpCMCHHOM
MUPE», UCIIOJIB3YIOTCS CICIYIOIINE TEXHOJIOTHU IUCTAHIIMOHHOTO 00yUeHUS:

- CaMOCTOSITEIbHOE U3YyUEHUE DIIEKTPOHHOT0 YUeOHHUKa;

- aBTOMaTHUYECKOE TECTHPOBAHME I10 BOIIPOCaM K yU4EeOHUKY;

- BBINOJIHEHHUE MPAKTUYECKUX 3aJaHUM COIVIACHO METOJUYECKHX YKa3aHWM C MPOBEPKOM MX
IIPEnoaaBaTeeM BpYUHYIO;

- caMoCTOsITeNIbHAs paboTa € ANMEKTPOHHBIM YUSOHMKOM U PEKOMEHI0BAaHHOW JIUTEpaTypOH,

- HITOTOBOE TECTUPOBAHUE.

6. MeToauyeckue yKa3aHusi 10 OCBOEHUIO TUCHHMIIUHBI

6.1. OOyuarommcs HeoOXOAMMO O3HAKOMMTBCA: C COAEp)KaHHUEM pabodel HmporpaMMbl
JUCHUTUIMHBL, C €€ LEISIMH U 3aJadyaMH, CBA3SIMH C APYTUMH JUCIHILIHHAMHU 00pa30oBaTEeIbHOU
POTrpaMMbl, METOAMYECKUMH Pa3pabOTKaMU 110 JaHHOHN JUCLMITIMHE.

6.2. MeTtoauueckue ykKa3zaHUs MO MOATOTOBKE K H3Y4YEHMIO JIEKIIMOHHOIO Marepualia
(97IEKTPOHHOTO Y4eOHUKA).

DONEeKTPOHHBIM Y4eOHUK pPEKOMEHIYyeTcs U3ydyaTh IO pa3jieiaM, TaK KaK B KOHIIE Ka)J10ro
pa3znena OyneT NMPOBOAMTHCS ABTOMATHUECKOe TecTHpoBaHue. JKenarenbHO Marepuan KakIoro
pazzena yueOHUKa J0NOJHATh HHPOpMALUE U3 pEKOMEHI0BAaHHOM JTUTEPATyphl U CAMOCTOSITEIILHO
HaiJICHHON B UHTEPHETE.

6.3. MeTonuyeckue yka3aHus 110 IOArOTOBKE K IPAKTUUECKUM 3aHSTHUSIM.

B xozne mpakTuueckux 3aHATHHA YriayOssiOTCS M 3aKpEIUIIOTCS 3HAHUS OOY4YaroLIUXCs I10
PSy pACCMOTPEHHBIX B 3JICKTPOHHOM Y4E€OHHKE BOIPOCOB M POPMHUPYIOTCS PAKTUIESCKHAE HABBIKU
B peIleHUM 3ajay 3jeKTpocHaOxkeHus. Kaxgoe 3amaHue CONMPOBOXKIACTCA METOAWYECKUMU
yKa3aHUSIMH U TIPUMEPOM BBITTOJTHEHHUSL.

3ananusl, coJepiKaliie TeKCT (3cce, BBIBOABI U T.I1.) IPOBEPSIFOTCS Ha IJIaruart.

OT4yeTsl MO MpaKTUYECKUM M JaOOpaTOPHBIM padboTaM HAINpaBISIIOTCS Ha IMPOBEPKY B
dopmare Word.

6.4. CamocrosTenbHass paboTa BKJIIOYAaeT B ceO0sl BBINOJIHEHHE KypCOBOTO IPOEKTa,
yriiyOjieHHe 3HAHWM NpU BBINOJHEHUM MPAKTHUECKUX 3aJaHUi M BUPTYaJbHBIX J1a0OPaTOPHBIX
pabor.

7. OueHOYHBIE CPEACTBA

7.1. IIaciopT OLICHOYHBIX CPEACTB

Koa koHTpOIMpyemMoii KoMIeTeHUu HaumenoBaHue
Cemectp
(WJIM ee 4acTH) OLICHOYHOI'0 CPeICTBA
1 YK-1 (VK-1.2) TecroBsie 3aganus 1-300.
ITpakTrueckoe 3anstue Nel
IK-1 (TIK-1.1) TecroBsie 3aganust 301-585
ITpakTueckoe 3ansTue Ne2




7.2. TunoBble 3aJaHUA WJIH MHbIE MATEPHAJIbI, HE00XOAUMBbIE IJIA TEKYIIEro KOHTPOJIs

7.2.1 3apanus, npoBepsieMble BPYUHYIO.

IpakTuyeckoe 3aganue 1
CucremaTusanusi ”HGpoOpMa UM 0 IBUraTe/siX BHYyTPEHHEr0 CropaHusi
DopMyJIHPOBKA 3a1aHUS
3anonHuTe MO0 00pa3ily TabmuIbl ¢ XapaKTepUCTUKaMH 6 OEH3MHOBBIX U 6 NH3EIbHBIX
nBurareneil nmoOoro HaszHaueHusa. Crenaiite BbIBOABI 00 HMX COOTBETCTBUU COBPEMEHHBIM
Tpe6OBaHI/ISIM I10 5KOJIOTuH, SPrOHOMHKE U T.I.
PexoMeHngaumnu no BHINOJHEHUIO 32/1aHUSA
Hcnonb3yst 1r00ble MCTOYHUKHM WH(OpPMAIMK, 3aMOJHUTE TAONHIBI OJaHKA BBITOJHEHUS
3ananHus. [lpoaHanusupyiiTe BO3MOXHOCTM MX JIpyroro IMpUMEHEHus (Hampumep, s
AJIEKTPOArperaToB, IPOHOB, PA3TUYHBIX CEIbCKOX03MCTBEHHBIX MAIIMH U MEXaHU3MOB).

Oo0pa3en BbINOJHEHUS 3aIaHUS
Tabmuma 1 - XapakTepucTUKU OCH3UHOBBIX JIBUTATEICH

Mapka I'on Momnocts, | Ynciao Ckopoctb ben3un
ABUTATEJIS1 WIN | pa3padoTKu JI.C. HMJIMHIPOB | BpalleHUA

00J1aCTh BaJjia, 00/MuH

NpUMeHeHHs

benzonmnna 1953 2 wm 4 1 3200 A-72, A-T76
«dpyx0a»

F-140EB 2011 660 12 8000 AN-98
(Ferrari FF)

Tabnuna 2 — XapakTepUCTUKU TU3EIbHBIX JIBUraTeNnei

Mapka I'on MouHocCTb, Yuciio Cxopoctb Macca,
ABUTATEJIS1 WIN | pa3padoTKu JLC. IHMJIHHIPOB BpallleHHsA KT
00J1acTh BaJIa,

NPUMEHEeHUs 00/MuH

SAM3-240M2 1988 360 12 50-2325 1670
(benA3)




BJi1aHK BBINOJIHEHUS 3aJaHUSA
Tabmuna 1 - XapakrepucTHKy OEH3WHOBBIX ABHraTeseH

Mapka T'on Mommnoc Yucao Ckopo be
ABUTATEJI paspado Th, LMJIHHIPOB CTh H3UH
sl 1JI4 00J1aCTh TKHU J.C. BpallleHust
NpUMeHEeHHs BaJa,
00/MuH
Tabmuna 2 — XapakTepuCTUKU AU3ETbHBIX ABUTaTEICH
Mapka I'on Moinoc Yucao Cxkopo Ma
ABHUraTeJ pa3pado Th, HMJINHAPOB CTh cca,
sl 1JIH 00J1aCTh TKHU J.C. BpallleHust KT
NpUMeHeHHs BaJa,

00/MHH




IIpakTuyeckoe 3axanue Ne2

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

PexomeHnaanuy no BHINOJHEHUIO 32 JaHUSA
CnoBo «3cce» 03HauaeT HeOOJBIIOE COYMHEHHE B IMPOU3BOJILHON (hopme, BbIpakarolee
MHEHHE aBTOpa IO KOHKPETHOMY Bompocy. Temy paboTbl HYXHO BbIOpaTh M3 TaOMUIBI B
COOTBETCTBHUH C TIEPBOM OYKBOM Baien (haMHIIum.
ITo 06beMy 3cce JOKHO COCTaBIATh 2-3 CTPAHULIBL.

Tabmuua — Temsl dcce

IlepBas OykBa Tema 3cce
bamun
A, b, B AHanu3 BO3MOKHOCTEH UCIIOJIb30BaHUS BETPSIHBIX 2JIEKTPOr€HEPATOPOB B

MOCM HACCIICHHOM ITYHKTC.

Ir,J,E Kak obecrieunTs JauyHbli JOM TEIUIOM U 3JeKTpodHeprueit or ConHua.

X, 3,1 Mansie I'OC- nepcniektuBsl pazsutus B Poccuu.

K, J,M Hackosbko npakTu4ecKu peanus3yeMa BOJIHOBAs YHEPreTUKa

H, O, 11 [TpunvBHBIE 371EKTPOCTAHIIMU: TPUHIMI PAOOTHI U aHAJIU3 BO3MOXKHOCTEH
IIPAKTUYECKOI0 TPUMEHEHUS.

P,C, T CnocoObl CHUKEHUS YPOBHS TOKCHYHBIX BHIOPOCOB TEILIOBBIX
ANEKTPOCTAHIIUH.

Y, 9, X TepMonnekTporeHepaTopsl Ha IPOBAX U PAAUOAKTUBHBIX U30TOIAX.

IL, Y, I | O630p KOHCTPYKIIUI BEPTUKATHHBIX U TOPUZOHTATBHBIX BO3IYIIHBIX
BUHTOB BETPSIHBIX 2JIEKTPOCTAHIMM.

L, 2 O0630p 1 aHaNTU3 AIBTEPHATUBHBIX METOAOB MOITYYEHUS DJICKTPOIHEPTUH.

10, A1 AnpTepHaTuBHas 3HepreTuka B Poccuun u mupe.

Oo0pa3zen BbINOJIHEHU 3a1aHus Ne2

TenaeHUMM pa3BUTHSI TOPOICKOI0 3J1eKTPOTPAHCIIOPTA

AKTyaJqbHOCTh paccMaTpuUBaeMoil MpoOJeMbl BBITEKAeT M3 cienylomux ¢GakTopoB. Bo-
NIePBBIX, UMEETCS] TCHJICHIIUS POCTa TEMIIA )KH3HHA B COBPEMEHHOM MUpE, ¥ TIOATOMY B O KaiIem
U JJAJIEKOM OYAyIIeM CKOpPOCThb MepeaBHKEeHUsI OyJeT UMETh MOCTOSHHO BO3pAacTalolee 3HaYeHHUE.
Bo-BTOpBIX, 4YeIOBEYECTBO OYEHH OBICTPO TpHydYaeTCsl K KOMQOPTY, KOTOPBIA Mpeanoaraet
pa3BUTHE JIOTUCTUKU B HACEJICHHBIX MyHKTaX M, CIE€OBATEIbHO, pa3BUTHE TpaHCHOpTa. B-TpeTbux,
COBPEMEHHBIC TMOIXOABl K PEHNICHHI0 TPAHCHOPTHBIX MPOOJIEM 3HAYUTETBHO YXY/IIAIOT
9KOJIOTHYECKOE COCTOSIHME KPYMHBIX ropojoB. Tak, Hampumep, B Kutae mnpakTuuecku Bce
METaIoJIMChl UMEIOT KpaiiHe 3arpsi3HEHHBIN Bo3ayX. CiemoBaTreiabHO, HEOOXOIUMO HCKAaTh HOBBIE
YT Pa3BUTHS TOPOJICKOr0 TpaHcnopTa. Eciu, Hanpumep, BeCh TOPOICKOI TpaHCIIOPT MEPEBECTH HA
UCTIONIb30BaHNE B KauyecTBE TOIIMBA BOJOPOJA, HE JAlomIero aOCONMIOTHO HHUKAKHX BPETHBIX
BBIOPOCOB, KOJOTHYECKasi 0OCTAaHOBKA CYIIECTBEHHO YIIYUIIUTCS.



B Hacrosiiee Bpemsi TOpoJCKOW OOIIECTBEHHBIH TPAHCIIOPT MPEJCTaBICH aBTOOycamw,
Tposieiidycamu, TpaMBasiMHi, METPO, AMEKTPHUUKaMu. Takke Ha yJIHMIax TOPOIOB UMEETCs O0IbIIoe
KOJIMYECTBO T'PY30BbIX aBTOMOOWJEH C OEH3MHOBBIMM M JIU3EIbHBIMHU JBUTATENSIMHU, JIMYHBIX
JIETKOBBIX aBTOMOOMJICH, a TaKKe€ MaJIOMOIIHBIX TPAHCIIOPTHBIX CPEJICTB: MOTOLUKIIOB, CKYTEPOB,
BEJIOCHUIIEIOB.

W3 nepeyrcaeHHbIX TPAHCIOPTHBIX CPEJCTB IKOJIOTMUYECKHE MPOOIIEMBI CO3a0T aBTOOYCHI,
IPY30BUKM M JIMYHBIA TPAHCHOPT C ABUTATENsIMH BHYTpeHHero cropanus. llostomy mnepsoe
HanpaBjieHue paboThl NPU PEUICHUH MOJOOHBIX 3aJady— 3aMeHa M0 BO3MOXKHOCTH TPAaHCIOPTa C
OCH3MHOBBIMU U IU3EJbHBIMU JBUTATEISIMU Ha 3JIEKTPOTPAHCIIOPT.

Bropoe HanpasieHue — aganranus 3J1€KTPOTPAHCIOPTa K 3a7adyaM Irpy30IepeBo30oK. TpeTbe
HaIpaBJieHUE — BHEJPEHUE B 0OUXO] 3JIEKTPOMOOUIICH U Ipyroro anekTporpaHcnopra. W, Hakoner,
YEeTBEPTOC HANPABICHUE — pa3BUTHE KYyJIbTYPHl BEJIOCHUIEIHBIX IIOE€30K M CTPOUTEIHCTBO
COOTBETCTBYIOIIEH HH(PPACTPYKTYPHI.

I'py3oBbIe TpOIICHOYCH YK€ CYHIECTBYIOT, HO UX NMPUMEHEHUE OTPaHWYCHO 30HOM OXBara
KOHTaKTHOM CETH, OINEpaTHUBHOE Da3BUTHE KOTOPOH B 0003puMoM OyIyliieM IMpeacTaBiseTcs
MaJIoBepOATHBIM. boiee rienecooOpa3HbIM OyeT pa3BUTHE AIIEKTPOTPAHCIIOPTA C AKKYMYJIATOPAMH
U HOHUCTOpPaMH, TO €CTh HE MPUBA3AHHOTO K KOHTakTHOHM ceTu. CylIecTBYIOIIUE TEXHOJIOTUU
IIPOM3BOJICTBA JINTHUEBBIX AKKYMYJISITOPOB YK€ JTOCTATOYHO Pa3BUTHI, U B CKOpEHIEM BpPEMEHHU
O’KHJIaeTCsI TPOPBIB B 3TOM 00JIACTH HA OCHOBE HAHOTEXHOJIOTHUMA. Perienne TonbpKko 3To 3aaun yxe
BHECET 3aMETHBII BKJIAJ] B YIYUIICHHUE SKOJIOTHYECKOW CUTYAIIHH.

ABTOPHTET JIETKOBOTO SIEKTPOTPAHCIOPTa HECKOJBKO MOCTpafal rocjie Heymaun ¢ «ki-
MoOHMIIEM», OJTHAKO TOCie BBIXoJa 3nekTpomoomis «Tecna Mogens-S» ¢ 3amacom xona 400 kM u
JIPYTUMH CTOJIb K€ TMPUBIEKATEIbHBIMU TEXHHMYECKUMHU XapaKTepUCTUKaMU CHOBAa Ha BBICOTE.
OCHOBHOIi HEZIOCTATOK ATOTO YyAa TEXHUKH — CIHMIIKOM BBICOKAs IICHA, OJTHAKO YK€ 0)KHUJACTCS ee
CHID)KEHHE J0 MPUEeMIIeMOro 3HadeHHsl. Takxe MOCTOSHHO HapalluBaeTCsl CeTh 3apSAAHBIX CTAHIUI
JUISL 3IEKTPOTPAHCIIOPTA.

[Ipencrapnstomue JErkuidl 3IEKTPOTPAHCIOPT MOTOLUKIIBI, CKYTEpBhI, 3JIEKTPOBEIOCUIIEbI
yke nonynsapHsl B EBpone u Azun. HecomHeHHo, y HUX Oosbliioe Oyzayuiee U B Haiei crpaHe. A
OOBIYHBIE BEJIOCHUIIEIbl Y HAC MOMYJISpHBI JaBHO. [Ipobiiema 3akiodaercss B TOM, YTO HEOOXOAUMO
pa3BUBaTh CETH BEIOJOPOXKEK, BEIOMACTEPCKHX, NMPOKATHBIX ITyHKTOB, a Takke (OpMHUpPOBATH
BEJIOCUTICHYIO KYJIBTYPY.

CymecTByIOIIME IEKTPUYKH, TPaMBal B TPOJUICHOYCHI, a TaK’Ke METPOIIOIUTEH BO MHOTOM
ycTapen U Hy)KAaloTcs B IpUHLIMINATEHOM o0HOBIeHHH. [pexne Bcero aTo kacaercst MOTOpoB. C
pa3BUTHEM DJIEKTPOHHMKH TOSBUJIACH albTEPHATHBA HEHA/ICKHBIM KOJUIEKTOPHBIM JBUTATEISIM B
BU/JIE ACUHXPOHHBIX C YaCTOTHO-PETYIHPYEMBIM MPUBOIOM. TakKe JOJKHBI ObITh BHEIPEHBI HOBBIE
KOMITO3UTHBIE MaTepUabl JUIS KOPITYCOB, KaK 3TO YK€ MPOMCXOIUT B aBUACTPOeHUH. U, KOHEUHO
e, CHUCTeMa YIpaBiICHHs] BCEMH OSTUMHU TPAaHCHOPTHBIMH CPEICTBAMU JOJKHA OBIThH
BBICOKOABTOMATH3HPOBAHHOM.



7.2.2.BupryajibHble JIa0OpaTOPHBbIE PA00ThI
JlaboparopHbie pabOThI YU€OHBIM TTAHOM HE MPEAYCMOTPEHBI.

7.3.0ueHoYHbIe CpPeACTBA AJs1 NMPOMEXKYTOYHOH aTTeCTAMU IO HMTOraM OCBOEHHS
JUCIUTINHDI

7.3.1. O0pa3ubl TECTOBBIX 3aJaHUI

1. Dueprus — 370:
O  CIIOCOOHOCTH COBEPIAThH padOTy
O  TeIIo, BBIACISEMOE MPOBOJAMHU C TOKOM
O MaKCHMaJbHOE HalPSHKEHHE HA aKKyMYJISITOPE
O  OTHOIICHHE HANPSHKEHUS B LIEMHU K TOKY

2. OOuenpuHATON B HayKe eIMHULEH U3MEPEHUS SHEPTUH SIBIISIETCS:

o Boubr
o Barr

o Awmmnep
o Jlxoyub

3. OO0enpuHATON B OBITY SUHUIICH U3MEPEHUS IIEKTPOIHEPTUH SBIISETCS:
KHJIOBATT-4yac

amrmep-ceKyH/ia

KaHeJu1a

IOUM

o O O O

4. BonblIyI0 4acTh NEKTPOIHEPTHH MOTYUAIOT
O B pe3yJbTaTe XUMUYICCKOU PEaKITUU
O 3a CYeT ympaBlsieMOro TePMOSIIEPHOTO CHHTE3a
O W3 Me€XaHH4YeCKOou OHECPTHHU IIPU IMTOMOIIU I'€HEpaTopa
O W3 TPO30BBIX 00JIAKOB

5. HaubGonee pacnnpoCTpaHCHHBIM THIIOM HpOMLIIJ.U'IGHHOfI QJICKTPOCTAHLINN B HACTOALICC
BpPEMA CHUTACTCA

I'9C
ToC

ADC
Berposas

o O O O

6. YcTaHOBHUTE COOTBETCTBUE MEKY TUIIOM 3JIEKTPOCTAHIIMM U UCTOYHUKOM dHEPIUn
o IDC-Boga
o TOC- yrneBoaopoasl
o ADC- aromHas sHEPrUs

7. YCTaHOBHUTE COOTBETCTBHE
o Bo0300HOBIsIEMbIC NCTOYHUKH YHEPTUH — BOJIa, OMoMacca
o HeBo300HOBIIEMbIE UCTOYHUKHN YHEPTUU — HEPTH, Ta3



8. YcTraHoBHUTE COOTBETCTBUE

0O O O O O

TpanuuronHble UCTOUYHUKH dHEprun — [ IC

TpaguuuoHHble UCTOYHUKHY dHEeprun — TOC

AJNbTepHATUBHBIE UCTOUHUKHU YHEPTUU — BETPOIJIEKTPOCTAHIIUHI
ATnbTepHATUBHBIC HCTOUYHUKH YHEPTUH — COJTHEYHBIE OaTapen
XUMHUYECKUE UCTOUHUKHU IHEPTUU — raJIbBAHUUECKHUE DJIEMEHThI

9. Heo0x0IuMOCTh MOMCKA AIbTEPHATUBHBIX METOJIOB BRIPAOOTKH AJIEKTPOIHEPTHH
00ycIoBIIeHA:

10.

©)

o O O

o O O O

OTrPaHUYEHHOCTHIO 3aI1aCOB UCKOMAeMOro TOILIIMBA
CaHKIHUSMH 3alaHbIX CTPaH

Hu3kuM KI1/] mapoBeix TypOuH

Masoit MmoiHocThio TOC

PactutenbHoe TOIUIMBO AJsi aBTOMOOMIIEH pa3pabaThiBaeTCs MO MPUUUHE:
HU3KOM 3()(HEKTUBHOCTH HEPTEIIPOTYKTOB

OTCYTCTBHUSI BPEHBIX BHIOPOCOB

HEO0OXOIMMOCTH 3aIUTHI ABUTATEIIS

OTPaHMYEHHOCTH 3aracoB HepTH U ra3a



8. YuebHo-MeToaMuYeckoe M HHPOPMALMOHHOE 0O0eceyeHue TUCIHILIMHBI

1.1. Ob6s13aTes1bHAsA IUTEpaTypa

Tun (yueOHuk, yueoHoe

KoanuyecTBO B

HAY4YHOI
Ne nocooue, yueoOHo-
ABTOpBI, COCTABUTEIHN 3arsaBue (3aroJjioBoK) I'ox n3panus onoamorexe /
n/n MeToaHu4YecKoe nocooue,
OpPAKTHEYM, Ap.) HaumeHoBaHue
P > AP- 9BC
1 [Taganko JI. I1. AnbTepHATUBHBIC YHEPTOHOCUTEN Ha KHUTa 2017 9BC
aBTOTpaHcnopTe: 3PPEeKTUBHOCTD U «ZNANIUM.
IIEPCIEKTHUBBI COM»
2 Terensmun, B. B. du3nYeCKre OCHOBBI TPAJAUITMOHHON U yueOHoe mocoodue. 2016 9BC
aJIbTEPHATUBHON YHEPTETUKH: «ZNANIUM.
COM»
1.2. JlonoJiHUTEIbHAS JINTEPATYpPA
KoanuectBo B
Tun (yueOHuk, yaedHoe .
HAY4YHOI
Ne nocooue, yaeoHo-
ABTOpBI, COCTABUTEIH 3ariaBue (3aroJ1I0BOK) I'ox u3panus ondmorexe /
n/n MeTOoanYecKoe mocoomne,
HaumeHoBanue
NPAaKTHUKYM, JP.) 3EC
1 | Radu-Emil Precup, Solar Photovoltaic Power Plants Book 2019 3BC «Springer»

Tariq Kamal, Syed Zulgadar

Hassan




8.3. Ilepeuyenb mnpogeccCHOHANBHBIX 0a3 JAHHBIX U MH(OPMAIMOHHBIX CIPABOYHBIX
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 [DnekTponHbIi pecypce] : pedepaTuBHas 6a3a nannbix. — Netherlands: Elsevier, 2004.
— Pexxum nocryma : scopus.com. — 3ari. ¢ 3kpaHa. — f3. pyc., anri.;

— Elibrary [OnexkTpoHHBII pecypc] : HaydHas SJIeKTpoHHas OuOnmoreka. — Mocksa :
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 [DneKTpoHHBIH pecypc| : KOJUICKIUS AJICKTPOHHBIX KHHUI 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.

HOB,

8.4. IlepeueHb NPOrpaMMHOro odecnevyeHus

Ne Haumenosanue IO PexBU3HUTHI norongpa
n/n (naTa, HOMep, CPOK /1eliCTBHUS)
1 | Windows Horosop Ne 690 ot 19.05.2015, cpok

JeicTBUSL — GECCPOUHO

2 | Office Standard Jorosop Ne 690 ot 19.05.2015, cpok
nemcTBus — 6eccpouno; Jlorosop Ne 727
ot 20.07.2016, cpok aewcTBust —

OeCcCCpOUHO

8.5. Onucanne MarepHaJbHO-TEXHHYECKON 0a3bl, HEOOXOAMMOM ISl OCYLIECTBJICHUS
00pa3oBaTeIbHOIO MpoLecca Mo JHCHUILINHE

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX
Ka0MHeTOB, 1a0opaTopuii, MACTEPCKUX U

KYPCOBOT'O MPOEKTUPOBAHUS (BBITTOJIHEHUS
KYPCOBBIX pa0boT). YueOHast ayIuTOPHs JJIs
MIPOBEICHUS TPYNIOBBIX U MHAUBUIYaTbHBIX
KOHCYJIbTaIMi YueOHas ayAuTopus JIs

Ne ApP. 00bEKTOB VISl IPOBEACHUS
. Ilepeyenb 0CHOBHOTO 000pPYyAOBaHMS
N/ | NPaKTHYeCKHUX U JJa00pPaTOPHBIX 3aHATHIA,
NOMELIECHHU VISl CAMOCTOATEIbHOMN
padoThl o0yuyaoumxcs (HoMep ayAuTOPHH)
Aynuropus BeOKOH(pEpeHIINH. Cron npenogaBaTenbCKuil, SKpaH
VYyeOHast ayTUuTOpHs VI IPOBEICHUS TEJIEBU3UOHHBIN, pOYTEp, CTOMKA IJIs
3aHATUHN JIEKIIMOHHOTO TUIA. YueOHas TeJeBU30pa, BeO.kamepa, TpaHCIapaHT-
ayIUTOpus AJI IPOBEACHUS 3aHATUI MepETSIKKA, NIMPMa, HAYITHUKH,
1 | ceMuHapckoro Tumna. YueOHasi ayAUTOpHs ISl | KOMIIBIOTEP C BBIXOJI0M B MIHTEpHET.




HaumenoBaHnue 000py10BaHHBIX Y4eOHBIX
Ka0OMHETOB, J1a00PaATOPHIi, MACTEPCKUX U

Ne Ap. 00bEeKTOB /1151 IPOBe/IeHUs!
N IlepeyeHb OCHOBHOIO 000PY10BAHMS
n/n | NPpaKTU4YeCKUX U JJa00PaATOPHBIX 3aHATHH,
MOMeIEeHU 1JIs1 CAMOCTOATEIbHOM
padoThl 00yyarommxcsi (HoMep ayAuTOPUM)
IIPOBEJCHUS 3aHATUN TEKYIIEr0 KOHTPOJIS U
MIPOMEKYTOUHOH aTTecTanuu. (3-705)
Aymutopus BeOKoH(pepeHuunit Crous nmpenojaBaTeNIbCKUM, 3KpaH
YueOHast ayTUTOpHS AJ1sl IPOBEACHUS TEJIEBU3UOHHBIN, POYTEP, CTOMKA IS
3aHATUN JEKIMOHHOIO THMA. Y4eOHas TEJIEeBU30pa, BeO.Kamepa, TpaHCIIapaHT-
ayIUTOPUS AJI IPOBEACHUS 3aHITHI NepeTsHKKa, MIUPMa,HAYITHUKH,
CEeMHMHAPCKOTo THMa. Y4yeOHas ayIuTOpHs U1 | KOMIIBIOTED C BBIXOAOM B MIHTEpHET,
2 | KypcOBOI0 MPOEKTUPOBAHUS (BBHIIOTHEHUS XpOMakKei
KYpPCOBBIX pa0oT). YueOHast ayIuTOpHs IS
MIPOBEICHUS TPYNIIOBBIX U UHAUBUIYaJIbHbIX
KOHCYJIbTAlMi. YueOHast ayIuTOpHs JJis
MIPOBEICHUS 3aHATHIM TEKYLIEro KOHTPOJIA U
IPOMEXYTOUHOM arrectaruu.(2-407)
[TomerieHue 17151 CAaMOCTOSITENIEHOM pabOTHI CTOBl YyYEHHUECKHE, CTYIbS
3 | ctynenTos. (I'-401) yueHnueckue, [1K ¢ BbIxonom B ceThb

HNuTepuer




