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1. IlosicHuTeBbHAS 3aNIHCKA

1.1.XapakrepucTuka o6pa3oBaTe/ibHOM MPOrpaMMbl

Homonuutensnas — obmeobpasoBaTenbHas — (o0luepasBuBaoIas)  Iporpamma
JIOIIOJIHUTENIBHOr0  00pa3oBanMs JeTed M B3pociblX, peanusyemas PenepalbHbIM
rOCyJapCTBEHHBIM aBTOHOMHBIM 00pa30BaTe/IbHBIM YUPEKIECHUEM BEICIIEr0 00pa30BaHUs
«HaumoHanpHBIN HcClleOBaATENBCKHUI TEXHOIOIHYECKHI yauBepcuret « MUCHC» (nanee
— HUTY MHUCHUC, Ynusepcurer MHUCHUC, Yuusepcurer) «HoBble U BO30GHOBIsSEMBIE
MCTOYHUKH dHeprum» (nanee — JIOIT «HoBble 1 BO30GHOBIISIEMBIE UCTOYHUKH 3HEPTHU»),
pa3paboTaHa Ha OCHOBE M B COOTBETCTBHE C HOPMATHBHO-TIPABOBEIMU JOKYMEHTAMHU:

- @epnepanpupii 3akon PO or 29.12.2012 r. Ne 273 «06 o6pasoBanuu
B Poccuiickoit @enepanumn» (B penakuuu Penepansaoro 3akona ot 31.07.2020 Ne 304-D3
«O BHecenun u3MeHeHMit B DenepanbHbiii 3akoH «O6 06pazoBaHuM B PocCCHICKOM
®ezepanuu» 110 BOIIPOCaM BOCIIUTaHUs o0y4arommxcs») (nanee — 273-D3);

- Ilpuxaz Munucrepctsa Ipocsemenus Poccuiickoii ®eneparmu ot 30.09.2020 r.
Ne 533 «O BHeceHMM uH3MeHeHWIl B MOPAJOK OpPraHM3alldd M OCYIIECTBICHHS
00pasoBaTebHOH  NEATENBHOCTH 110 JOMOJHHTETbHBIM 001I1e00pa30BaTe/IbHbIM
nporpamMmaM, yTBEpXKACHHBIM npukazoMm Munucrepcrsa IIpocsemenus Poccuiickoii
®enepanuu ot 9 HOsOpst 2018 . No 196y,

- IIpuxaz Munucrepcrsa [Ipocsenienus Poccuiickoit ®enepanuu ot 09.11.2018 r.
Ne 196 «OO6 yTBepxkIeHHM NOPSJKAa OPraHU3aLMK U OCYILECTBIEHHs 06pa3oBaTeIbHOMN
AEATENBHOCTH I10 JOTIOHUTEILHEIM 00111e00pa30BaTeIbHBIM IPOrPaMMaMy;

- Ilocranosnenre  I'TaBHOrO  rocynapcTBEHHOTO — CAHMTApPHOrO  Bpada
Poccuiickoit @enepanpu ot 28 centsGpst 2020 r. Ne 28 «O6 yTBep)KIEHUH CAHHTAPHBIX
npasun CII 2.4.3648-20 «CanuTapHO-3IIHAEMHOIOIHYECKUE TPeOOBAHMUS K OPraHU3aLIHIM
BOCITUTAaHUsS ¥ 00y4EHUsI, OT/BIXA ¥ 03J0POBJIEHHS AeTeH 1 MOTOAEKMY;

- [Incemo MunucrepeTBa 0OpaszoBanust U Hayku P® or 18.11.2015 r. Ne (09-3242
«O Hanpasienud uHbOpManuu» (BMecte ¢ «MeETOAUYECKHMH PEKOMEHJAIMIAMU [0
[IPOEKTUPOBAHUIO JOTIOJTHUTENBHBIX 0011epa3BUBAOLIMX ITPOrPaMM (BKIIIOYAs
Pa3HOYPOBHEBBIE IIPOTPAMMEI)»);

- Ilpukas JlenapramenTta obpaszoBanus ropoaa Mockssl Ne 922 ot 17.12.2014 r. «O
Mepax I10 pa3BUTHIO JNOIOJHHUTENLHOrO 00pa3oBanus Aerei» (B pemakiyu or 07.08.2015
r. Ne 1308, ot 08.09.2015 r. Ne 2074, ot 30.08.2016 r. Ne 1035, o1 31.01.2017 r. Ne 30, ot
21.12.2018r. Ne 482);

- JloxkanmpHBIE HOpPMaTUBHBIE aKTBl [0 00pa3oBaTeNbHON  JIeATeNLHOCTH
YHuBepcurera.

HanpaB/ieHHOCTE NPOrpaMMbl - TEXHHYECKAS.
YpoBeHb OCBOEHHMSI — O3HAaKOMHTeIbHBIA. IlporpamMma mnpu3BaHa JOHECTH O

yYHallluXCsd BaXHOCTh pa3pa60TKH U BHCIAPCHHA HOBBIX aJIbTCPHATHBHBIX HMCTOYHUKOB
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SJICKTPO3HEPTHH, IPOCTBIM SI3BIKOM OOBACHUTH €€ OCHOBHBIE TEPMHMHBEI M TEHACHLHH, a
TaK)Ke C MOMOIIBIO PA3JIMYHBIX CPEICTB (MIPONPAKTUKU, UHAMBHIYAIBHBIE U KOMAHIHBIE
3a/aHUs U Jp.) HAy4uTh Pacy&THRIM METOAaM i OyAyliel peanusalmuy HPOEKTOB
9KOJIOTMYECKOH ¥ IIPOYMX HAIPABIEHHOCTEH.

HoBu3Ha nporpamMmel 3akio4aeTcss B TOM, YTO MOAOGHBEIX NIPOrpaMM TeXHHYECKOM
HalpaBJEHHOCTH C COBOKYIIHBIM MCIIOJIb30BAHMEM METOJIOB MI'POIPAKTHKU (MaTepHalbl
AJIA  MIPONIPAKTHKH CO3JAIOTCS [MOJ J4aHHYIO MpOrpamMMy BIEPBEIE M  SBJISAIOTCS
YHHKAJbHBIMU), KOMaHJHOH M HHAMBUAYAIBHON paboThl, a TAaKKe C HCIOJIb30BAHMEM
KEeHC-METO/IONIOTHH B 00pa30BaTeNIbHBIX OPraHU3alusX He IPe/ICTaBIeHo.

AKTyaJlbHOCTb MPOrPaMMbl

Paciumpenne Kpyrosopa ¥ HaKOIUIGHHE 3HAHMN B OGJIACTH HHHOBAIMIA YMHOIO
ropofa, a HWMEHHO, B O00JacTM CeKTOpa OJIEKTPOSHEPreTHKM M OEpexHOro
IIPUPOJIONONIB30BAHUsL. B CBfA3M C COBpeMEHHBIM TEMIIOM pa3BUTUS TEXHUKH U
TEXHOJIOTMK TMpo6JeMa NPOMBIIIEHHON 3KOJOTMM BBIXOJAWT HA IIEPBBI  IUIaH.
AKTyallbHas 3ajia4a JaHHOH NpPOrpaMMbl — 3apOIMTh HHTEPEC K PacCMaTPUBAEMbIM
HaIlpaBjIeHUAM MHXEHEPHO-TeXHMYECKUX JUCIMIUIMH C LeIbl0 (OPMHUPOBAHKS OYIyLIero
IIOKOJIEHUS] UH)KEHEPOB.

Ilenarornyeckas nesecooOpasHocThb

KonuenTyansHast wuies TNpemiaraeMoro Kypca COCTOAT B (OPMHMPOBAHHU Y
00y4atoIMXCsl HABBIKOB MH)KEHEPHO-TEXHMYECKOro TBOpdYecTBa. O6yuarommecs B
npolecce HaOIIIOJIEHUs, UCCIIeI0BAHUS, KOHCTPYHPOBAHUS, TPHOOPETYT HOBBIEC 3HAHUS U
HaBBIKH, KOTOPBIE NOMOTYT C(OPMHUPOBATE CBOH COOCTBEHHBIN BEKTOP B BHIGOpE CBOEH
Oynyed npodeccuu.

1.2. Hean n 3a5a4u

Iennb - cpopMHUpOBaTE MOTHBHPOBAHHOE CTPEMIIEHHE OOYYAOIIErocs K MO3HAHUIO
HOBBIX COBPEMEHHBIX WHHOBALUMOHHBIX HalpaBIeHHH B 00JacTH albTepHATUBHOMH
IHEPreTHKH

3apaun:

Obyuarowas:

- (hopMHpOBaHHE KOHEUHBIX HABBIKOB PEILEHHUS 3aa4 B 001acTH aJbTepHATHBHOM
OHEPTeTHKH B TOM YHCJIE C MCIIOJIB30BAaHUEM PACUYETHBIX METOOB;

Obwepaseusaiowyas — HGOPMHUPOBAHNE HABBIKOB CHCTEMHOTO MBIIILICHHS,
OpraHU3al{y IPOEKTHO-UCCIEN0BATENLCKON paboTHI.



Bocnumamenvnas - hopMupoBaHue MpopecCHOHATEHO 3HAYMMBIX M NHYHOCTHBIX
KauecTB:  YyBCTBA  OOLIECTBEHHOr0  JONra,  TPYHONIOOHS,  KOJIEKTHBH3MA,
OpPraHM30BaHHOCTH, JUCUUTUTMHHPOBAHHOCTH.

OTauynTebLHOM 0CO0EHHOCTLIO nporpamMmabl SABJISIETCS TO, YTO OHA pealiu3yeTcsa
B KOPOTKHE CPOKHM 3a CUET COKpAlIEHHs TEOPETUYECKOro MaTepualia, HeCTaHIapTHBIX
METOJIOB M3Y4YE€HHsl Marepualia, I[POCTOro OOBSICHEHMS CJIOKHBIX SBJEHHH U
MEXIUCIHUIIMHAPHEIX CBA3X. DTO MOANEPKUBAET BBICOKYIO MOTHBALMIO O6YHUaIOIHXCS
M pe3yJIbTaTUBHOCTh 3aHATUM.

Bospacr: 14 - 18 ner
Cpoxu peanusanuu: 36 akaJeMUYECKHUX YaCOB.

@opMBI H PeKUM 3aHATHIH

DopMEI IPOBEACHHUS 3aHATHI: JIEKIUH, IPAKTHICCKUE 3AHSTUS.

QopMBI OpraHu3al|K AESTENPHOCTH: TPYIIIOBEIE ¥ HHAMBUIYATBHO-IPYIIIOBbIE.
Hanonusemocts rpynmsr: 15-20 yenosek.

PexxuMm 3anatuii: 1-2 3aHsTHE B HEJEO 110 3 akaJeMHYeCKHUX 4aca.

Oxkugaemeple pe3yibTaThb

B pesynbrate 0cBoeHMs NIporpaMMbl o0yvaroiuecs GyayT 3HATD:

— AaKTyallbHBl€ TpPEHAbl W HAmpaBleHHss B 00NacTH pa3paboTKH HOBBIX
pecypcocOeperarolux W JKOJOTMYECKHX METONOB TpPOM3BOJACTBA, XPAHEHHUS W
UCIIOJIB30BaHUS 3JIEKTPOIHEPTHH;

— Kak pa3sBUTHE SHEPreTHYECKOTO CEKTOpa BIMAET HA Pa3BUTHE COBPEMEHHOTrO
IIPOU3BOJICTBA, PA3BUTHA UH(DPACTPYKTYPHI yIAIEHHBIX 0OBEKTOB;

— Kak IIPOCKTHUPYIOTCS, PACCUUTHIBAIOTCA U CTPOSATCS CTAHIIMH HA OCHOBE HOBBIX
aIbTEPHATUBHBIX YCTPOUCTB JUIsl IIOYHEHHS IeKTPUUECKON SHEPIHUH;

OyayT ymern:

— IPOBOOWTE CaMOCTOSTENbHBIC PACUETHI I pacyeTa CUCTEM 3JIEKTPOCHA0KEHHS
Ha OCHOBE alIbTEPHATUBHBIX UCTOYHUKOB SHEPTUH;

— APryMEHTHPOBAHHO H KOPPEKTHO OTCTaWBaTh CBOIO TOYKY 3PEHHUS,;

— paboTaTk B KOMaHJIe U COTIACOBAHHO NPHUHUMATh PEIICHHS;

— TBOPYECKM NPEJCTAaBIISTh CBOM MJIEH TIPU IIOMOIIH BepOabHBIX ¥ UHBIX CPEICTB
nepeayu “HGOpPMaIUH.

Onpejesienne pesyibTATHBHOCTH H (pOPMBI NO/ABE/IeHHs] HTOTOB MPOrPaMMBbI

B oOpasoBarensHOM nporecce OyAyT HCIONB30BaHbl CHEAYIOIME METOMBI
ONpeNeNIeHNs pe3yJIbTATUBHOCTH U MOJBE/IEHHS HTOTOB IIPOrPAMMBI:

Texywuu xonmpons. Byaer NpoBOAUTECS C LENbIO HEIPEPHIBHOIO OTCIIEXHBAHKS
YPOBHs yCBOCHHMsA MaTepHana ¥ CTUMYyJIUpoBaHus oOydaroumxcs. s peanmsanpu
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TEKYINETO KOHTPOJIA B IIpOLecce OOBACHEHHs TEOPETUYECKOro Marepuana Ieaaror
oOpataercsa K 00y4arolmuMes ¢ BOIPOCAME ¥ KOPOTKMMH 3aIaHUAMU.
Temamuueckuil konmpons. byner NpOBOJUTECA B BUJIE NPAKTHIECKHUX 3a/JaHUi 10
MTOraM KaX/I0¥ TeMbI C LeJbI0 CUCTEMATH3UPOBATh, 0000LIMTE U 3aKPENUTH MATEPHALL.
Hmozoswiii konmpony. IIpoBOAUTCS Ha OCHOBAHHH COBOKYITHOCTH BBITIOJHEHHBIX
IIPOMEXKYTOYHBIX ITPAKTHYECKUX padoT.

B npouecce o6yuenus GymyT IpHMEHSTBCS pa3iM4HbIE METOIBI KOHTPOIS, B TOM
YHCIIE C UCIIOJIBL30BAHUEM COBPEMEHHBIX TEXHOJIOTHI.

2. ConeprkaHHe NPOrpaMMBbl
«HoBble ¥ BO30GHOBIsIEMbIE HCTOYHUKH SHEPIHH»

2.1. YueOHO-TeMaTHYeCKHIl T1J1aH

AyauTopHble yueOHbIe ®opmsl "
3aHATHS ATTeCTAIMH S
=]
- (KOoHTpOIA) 7]
Ne Pazpen / Tema Beero | = 5
= | Ilpakruyeckue =)
ayz. X =
= 3aHATUS >
4acoB =
B~
1 | baok 1. DuekTpuyeckas 3Heprus 3 1 2 3
1.1 | DHeproadpeKTHBHOCTE U 3 1 5
JHEprocoepexeHue
Ompoc,
2 | Buaok 2. ConHedHas YHepreTuKka 7 1 6 MpaKTHYECKas 7
pabora
2.1 | OcHOBHBIE IOHATHS, AKTYaILHEIE
npoOIeMBI B TPEHBI COJTHEYHOM 3 1 2
SHEPreTHKH
2.2 | MarepHaJibl H KOHCTPYKIMH 5 5
COJIHEYHBIX MOJTYJICH
2.3 | Pemenwne 3aganus B hpopmare 5 5
Kefica «Spue connuar
baok 3. Cucremsl o
3JIeKTPOCHADXKeHUsSI HA OCHOBE ;
3 p 15 4 11 IIPaKTHYECKas 15
AJIbTEPHATHBHBLIX HCTOYHHKOB
pabora
HEPIrHH
3.1 | OcHOBHBIE IOHSATHS, aKTYaJIbHEIE
podJIEMBI TPOEKTUPOBAHHS
JIEKTPOCTaHI[UH Ha OCHOBE 3 1 2
aJIbTEPHATHBHBIX UCTOYHHUKOB
3HEPruH
3.2 | TUIBI KOHCTPYKIHH ¥ OCHOBHBIE
YacTH JIEKTPHUUECKUX CHCTEM 5 1 5
IIPOU3BO/ICTBA, CHAOXKCHUS U
XpaHEHUs S3HEPTUN




3.3 | Onenka pecypcos st
IIPOEKTUPOBAHHUSI CTAHIMH C
y4eToM ee reorpadHyueckoro
pacHoIOKEHUS

3.4 | IIpoexTHpOBaHKE IIEKTPOCTAHIUH
Ha OCHOBE aJIbTEPHATUBHBIX 5 1 4
HCTOYHUKOB SHEPrHH

3.5 | Pemenue 3ajnanus B hopmare
Keica « IKOITEKTPHUICCTBO»
baok 4. [IpoexkTnan 1 5 9 [IpakTuyeckas
JeATeNLHOCTH pabora

4.1 | TeMaTHka NIPOEKTHEIX H
HCCIIEIOBATENBCKHX paboT
4.2 | Kaprouka npoekra 3 1 -+
4.3 | CTpyKTypHOE H3JIOXKEHHE
Marepuaia

11

Ha ocHoBanuu
COBOKYITHOCTH
BEITIOJTHEHHBIX
MTPOMEKYTOYHBIX
[IPAKTHYECKUX
paboTt
Bcero 36 8 28 36

Hrorosast arrecraius

2.2. PaGouyas nporpamma

baok 1. daexTpnyeckas sHeprus (34.)

1.1 DOneproadexkTUBHOCTE ¥ 3HEprocbepekeHne

Jlexyus, Iu.: 3HAKOMCTBO C OCHOBHBIMH TEpMHHAMH W TPEHAaMH B O0OIAcTH
IPOU3BOJICTBA U UCIIONE30BaHUs SHEPIrOPECYPCOB

llpakmuueckoe  sanwamue, 24.: OmpeneneHne  KnaccoB  3(PHEKTUBHOCTH
3JIEKTponpubOopoB

baox 2. Conneynas 3uepreruka (74.)

2.1 OcHOBHBIE IOHATHUS, AKTYaJIbHBIE IPOOIEMBI U TPEH/IBI COJHEYHOM SHEPreTHKN

Jlexyus, Iu.. OCHOBHBIE TIOHSATHS, aKTyalbHbIe MPOOJIEMBl W TPEH/BI COIHEYHOM
SHEPreTUKHU

IIpakmuueckoe 3anamue, 2y.: IIpuHnmn paboTs! conHeYHOM OaTapen

2.2 Matepualibl 1 KOHCTPYKIIUH COJIHEUHBIX MOJIYJIEH
llpakmuueckoe 3ansmue, 2y.: MaTepuaibl U KOHCTPYKIIMH COJHEYHBIX MOJYJIEH.
KIIJ] conneunoit 6atapeu




2.3 Pewienue 3ananus B popmare keiica «SIpye connua»

IIpakmuveckoe 3anamue, 2u.: Ilpaxtudeckas pabota: IIpeanokuTh «MaeaTbHbIH»
COJIHEYHBIN 3J€MEHT. PazBepHyTO omMcaTh, IMoYeMy IpEIOKEHHBIH 3JIeMEHT SBISeTCS
«UIEATBHBIMY.

biok 3. Cucrembl 3/1eKTPOCHAGKEHHST HA OCHOBE AJbTEPHATHBHBLIX
HCTOYHHKOB 3Hepruu (154.)

3.1 OcHOBHBIE NOHATHS, aKTyaJIbHBIE MPOOIEMBI IPOEKTUPOBAHUS SNEKTPOCTAHIIHIA
Ha OCHOBE aJIbT€PHATUBHBIX HCTOYHUKOB SHEPTUH

Jlexyus, I4.: AXTyanpHBIE IIPOOIEMBI IIPOCKTUPOBAHUS JIEKTPOCTAHIMI Ha OCHOBE
QIbTEPHATUBHBIX ~ MCTOYHHKOB  dSHeprud.  OrmnpejeneHre TeM  NPOEKTHBIX U
HCCIIEI0BATENBCKUX paboT.

lIpaxmuueckoe 3ansamue, 2u.: OCHOBHBIE aCNEKThI, KOTOPblE HEOOXOMUMO
YYMTBIBaTh  IPH  NPOEKTHPOBAHMH  3IEKTPOCTaHUMHM. Breibop Tembl mpoekTa
(MHMBHLYaIBHOTO WIIH TPYIIIIOBOIO).

3.2 Tunsl KOHCTPYKIMH U OCHOBHBIE YaCTH 3JIEKTPHYECKMX CHCTEM IIPOM3BOCTRA,
CHaOXEHUS U XpaHEHHs SHEPIrUu

Jlexyus, 1u.: KOHTpoOJIep, WHBEPTOP U APYTHe HEOOXOAUMBIE IPHGOPEL.

llpakmuueckoe 3amamue, 2u.: @OOpPMYIMpPOBAaHME OTAllOB M MEXaHH3MOB
peanuzanuu npoekta. KouTposiep, MHBEPTOp M Apyrie HeoOXOAUMbIE MPUOOPHI IS
pealn3alyy NpoeKTa.

3.3 OueHka pecypcoB Jisi HPOCKTHPOBAHHS CTAHLMH C YYETOM €€ reorpadpuyeckoro
pacnoIoXeHus

Jlexyus, 14.: KapTsl pecypcoB

Ipaxmuuecxoe z3anamue, 1u.: PaboTa ¢ KapTaMu pecypcoB B paMKax IpoeKTa

3.4 IlpoeKkTHpOBaHHE 3JIEKTPOCTAHIUM HA OCHOBE AJILTEPHATHBHBIX HCTOYHHUKOB
5HEpPTruu

Jlexyus, 1u.: TlpoexTUpOBaHHE SNEKTPOCTAHIMH HA OCHOBE AbTEPHATHUBHBIX
UCTOYHUKOB J3HEPTUHU

IIpaxmuuecxoe 3anamue, 4u.: Pacuer W NPOEKTHPOBAaHHWE 3JIEKTPOCTAHIIMU B
paMKax IpoeKTa

3.5 Pemienue 3aanus B opmate Kefica « DKOIIEKTPUIECTBO»
IIpaxmuueckoe 3anamue, 2u.: IlpakTudeckas pabora: Ha oCHOBe NpOBemeHHBIX
pac4€roB B 6110Ke 3, OLIEHUTH IPUMEPHYIO CTOMMOCTE pa3paboTaHHOM 371eKTPOCTAHIIUH



bisiok 4. IIpoexTHas gesteabnocts (114.)

4.1 TematrKa NPOEKTHEBIX U HCCIIEI0BATENLCKUX paboT

Jlexyusa, 1u.: Tlnan peanuzanuu npoexra. IIpesentanus

lpakmuuecxoe sanamue, lu.. OOPMHPOBaHME TPOEKTHBIX KOMAHI, 3aKpEIUICHHE
TEMBI NIPOEKTa M HCCIENOBaHUMN (MO0 COOCTBEHHBIN BapuaHT, MO0 BHIOOp U3 CIIUCKA).
Pazpaborka miaHa npoekra.

4.2 Kaprouka npoekra

Jlexyus, Iw.: OnpeneneHue UeNM NpPOEKTa, 3a4ay, METOIOB IIpOBEAECHUSA
HCCIIEIOBaHUA MU CO3/JaHus IIPOEKTa, MPeIrnoaraeMbeIX BO3MOXKHBIX BHIBOJOB.

Ilpaxmuueckoe 3anamue, 4u.: OnpefeleHHe LETH IPOEKTd, 3a1ady, METONOB
NPOBEACHUS MCCIEN0BaHHUS WJIM CO3J@HHMs IIPOEKTa, MPEANOIaraeéMbiX BO3MOXKHBIX
BBIBOJIOB JIJIS1 HHIWBUYJIbHOTO MPOEKTA.

[Ipakruyeckas pabora: CosmaHue AOKIaga MO TeMe NPOEKTa Ha OCHOBAHUH
U3y4CHHs ¥ KOHCIICKTUPOBAHUS PA3IMYHBIX HCTOYHUKOB. [Ipen3amura.

4.3 CTpyKTypHOE U3JI0)KEHHE MaTepraa

Ipakmuueckoe sansmue, 44.: JIOTM4ecKOe U CTPYKTYPHOE H3NOMKEHHE [POEKTa B
YCTHOH ¥ MUChMeHHOH (opme. KoHCynpTupoBanue MO BBINONHEHHUIO IPOSKTHOMH paboTsL.
Brecenne nonpaBok, U3MEHeHMH B JOKIaJ W Npe3eHTaluio. I10JroTOBKa IPOEKTa K
3aIlUTe Ha HAY4YHO-IIPaKTHYECKOH KOH(DEPEHIINH.

4. MeToanveckoe obecneyeHne nNporpaMmal

Mertoasl o0y4yeHusi, MCNONb3yeMble B MpPOrpamMme: CIOBECHble (YCTHOE
OOBjACHEHHE MaTepHana), HarisiiHble (PE3EHTAIHsA), NPAKTHYECKHE (retu pemraroT
KOHCTPYKTOPCKHE 3a/1a4yH ), aHATUTHIECKHE.

C Heapt0  CTUMYJNMPOBAHMSA — TBOPYECKOM aKTMBHOCTH  y4YaIMXCS — OyayT
UCII0JIb30BaHEI:

— METOJ IPOEKTOB;

—  METOJ NOTPYIKEHHUS;

— MeTOoJbI cOopa u 06pabOTKM AaHHBIX,

— HUI'POBBIE METOIUKH;

— HCCIe0BATEIbCKUHN U MPOOIEMHEIH METOBI;

— QHaJIM3 CIPaBOYHBIX U JTUTEPATYPHEIX HCTOYHHUKOB;
— TOMCKOBBIH JKCIIEPHMEHT;

~ ombITHag pabora;

— 0boOuieHne pe3yabTaToB;



—  KeHhc-MeTo.

Hust obecrneyeHnst HAITSGHOCTH M JIOCTYHHOCTH U3y4aeMoro Marepuana OyayT
UCIIOJIB30BaAThCS:

— HarlAHBIe  TMOCOOMsA  CMeNIaHHOro  Tuma  (Cciaiifpl,  BHIEO3amnucH,
KHMHEMATUYECKUE CXEMBI);

— JUAaKTHYEeCKHe T0co0us (KapTOYKH C 3aJaHUAMHU, paboune TeTpamu ¢
NPaKTUIECKUMHM 38IaHUAMH, Pa3/IaTOYHBII MaTepua).

5. Opranu3auHOHHO-NEArOrHYECKHE pecypehbl

CnennanusupoBanubie JabopaTopun M KJIAcchl, OCHOBHbIE YCTAHOBKH W
CTEeH/IbI

Ilromanka:  KOMIBIOTEpHBIH — Kjacc, ayAMTOPHM C  COOTBETCTBYIOLIEM
obopy1oBaHHEM.

OGopynosanue u nporpammuoe obecneyenne:

- Habop 00y4aroNui KOHCTPYKTOP allbTePHATHBHAS SHEPIeTHKA,

Onepaunonnas cucrema: Windows 7, Windows 8 u Windows 10 (Windows RT me

TIOJ/IeP>KUBACTCH )

Kaaposoe oGecnieyenne nporpaMmmel

Peanusarop nporpammsl: mpodeccopcko-neqaroruueckuil cocTaB YHHBepCHTETa
MUCHC



6. CniHCOK HCIOJIB30BAHHBIX HCTOYHHKOB

OcHoBHast 1uTepaTypa:
1. Kutrens Y. BBenenue B Qusuky TBEpAOro Tena.

2. Jlanpay, JI. [1., JTuduun, E. M. Teopus nons.

3. Qeituman P., Jlefiton P., Comnc M. @eliHMaHOBCKHME NEKIMH IO (H3HKe.
DNEKTPUYECTBO M MArHeTH3M.

4. openuk C.C., Namesckuit M.5l. Marepuanosejenye nonynpoBOIHUKOB.

5. Qeituman P., Jleiiton P., Cannc M. ®Deitnmanosckue neknuu 1o gusnke. Ouzuxa
CIUIONIHBIX Cpe.

6. Paul Horowitz and Winfield Hill. The Art of Electronics.

7. Peter Y. Yu, Manuel Cardona. Fundamentals of Semiconductors: Physics and
Materials Properties.

8. L1, Sheng S. Semiconductor Physical Electronics.

9. C.A. I'aBpuinos. ITonynpoBoanukoBbie cxeMbl. CeKpeTsl pa3paboTuuka.

10. Tonmaués B. B., Ckpunaux ©. B. ®u3nueckue 0CHOBBI 3MIEKTPOHUKH.

11. Ansrwymnep I'. Hatitn unero: Beenenue B TPU3. — M.:Ansniuna Ta6mumep,
2014.-251c.

12. Sxuyynnanos FO.K. Pons npeinprHIMaTenseTBa B 9KOHOMHYECKOM PA3BHTHH
perroHa: mpoOJieMbl M IIyTH HX pelleHus// DKOHOMHUKA U COBPEMEHHBIH MEHEKMEHT:
TeOpHs U MpakTuka: ¢b. 1. no Marep. XLIV mexayHap. Hayd.-mpakt. koud. Ne 12(44). —
Hosocubupck: CubAK, 2014. — 46¢.

13. Bemuuko M.B. 3aszno6un B.M. DKoOHOMHKa HHMHOBAI[MOHHOI'O Pa3BUTHSI.
YrpaBlieH4eCKHe 0OCHOBBI 3KOHOMUYecKo# Teopur. Monorpadus. CI16.:CII6 TAY, 2015.
—358c¢.

14.  Pyssenst ®@.JI. becens! y kamuna. — M.: UTPK. 2003. 408 c.

15.  Cwmur A. HccneoBanue o IpUpojie W NpWYHHAX GOraTcTBa HApOIOB (aHTIL
Hassanue: An Inquiry into the Nature and Causes of the Wealth of Nations)

16.  ®opx I'. Mos xwu3nb, Mou jpoctkerust. — JI.: Bpems, 1924. Tlepeson nox
penakuuei uHxeHepa-TexHosnora B.A. oprendpes.

JonoTHUTeIbHAS JIUTEepaTypa:

1. M.A. Green, et al. Prog. Photovolt: Res. Appl. 2017; 25; 3-13

2. Battaglia C., Cuevas A., De Wolf S. Energy and Environmental Science. 2016;
9(5): 15521576

3. Nishijima et al. APL Photonics 1, 076104 (2016)

4. S. Zhong et al. Adv. Mater., vol. 27, no. 3, pp. 555-561, Jan. 2015

5. Z.Ying, M. Liao et al. IEEE Journal of Photovoltaics 2016, V. 6, N. 4, 888-893
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