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1. EJIX 1 3AJAYHN OCBOEHMUSA JUCIIUITJIMHbI
Llesb ocBOCHMS JMCHUILUIMHBI. COCTOUT B CUCTEMATU3aLUHU MTOJyYEHHBIX NPH U3y4EHUH 0a30BBIX
JUCLUIUIMH CHELMATIbHOCTY 3HAHUN O COBPEMEHHBIX METOJIaX, IPUEMAX U TEXHOJOTUYECKUX PELIEHUSIX
Ha OCHOBE HAHOTEXHOJIOIUH U (DYHKIIMOHAIBHBIX HAHOMATEPHAJIOB JIJIsl TEeHEpaLluy, Iepeiaul, XpaHEHUs
U TpeoOpa3oBaHUs SHEPrUM B TPAJUIMOHHOW M albTEpPHATHBHON HHEPreTHKE, O3HAKOMJICHHE CO
CTpaTerueil pa3BUTHS TEXHOJOIMH B JHEPreTHYECKOM CEKTOpe IpH Iepexojie K HaHomaclTadam H
HOBEUIIMMHU UCCIIEIOBAaHUSAMHU B 00JIACTH HAHOPHEPT€TUKH.
3aga4u AUCHHUILINHBI
- N3y4YEHHE COBPEMEHHBIX U NEPCIEKTUBHBIX HAHOTEXHOJIOTUH /ISl BHEPT€TUYECKOM OTpaciu
XO3SICTBOBAHHUS U PEIIECHUS SHEPreTUYECKUX NPo0dIIeM;
- U3y4eHue (PU3NKO-XUMHUYECKUX, MEXaHUYECKUX U TEXHOJIOIMYECKHX CBOMCTB HAHOMATEPUAIOB
JUI SHEPTeTHKH, a TAKXKE UCCIIe0BaHUN U pa3pabOTOK MO BBIOPAaHHOMY HAlPaBJICHUIO AEATEIbHOCTH;
- IpuoOpeTeHNe HaBbIKOB TPUMEHEHHS 0a30BbIX 3HAHHI B 00JIACTH HAHOTEXHOJIOTHI U
HaHOMAaTEPHAJIOB K BHIMOJIHEHUIO KOHKPETHBIX Hay4HO-TEXHOJIOIMYECKHX paboT 1o npodeccuw;
- U3y4eHHe METOI0B MOJICIIMPOBAHUS U pacyeTa MPOIECCOB B CUCTEMaX MPpeoOpa3oBaHus SHEPTUU
C IPUMEHEHUEM HAHOTEXHOJIOTUH U HAHOMATEPHAJIOB.

CDOpMI/IpyeMLIe y 06yqafomeroc>1 KOMIICTCHIMHU U 3allJTAaHUPOBAHHLIC PE3yJibTaTbl Oﬁy‘IEHHﬂ 10
JUCHUIITIMHE, COOTHCCCHHBIC C HHANKATOPAMHU JOCTUKCHUA KOMIIeTEeHIIMIi:

Kox u HaumeHoBaHue Koa u HaumeHoBaHue 3amiaHNpPOBaHHbIE Pe3yJbTAThI 00yUeHHus
KOMIIETEeHL MU HHJAUKATOPA JOCTUKEHUS
KOMIICTCHIIUU

I[TK-1 Criocoben NJ1-5nk-1 3HaeT MeTOIbI 3HATh!
aHAJIN3UPOBATH U orpeziesieHus: IapaMeTpoB - COBPEMCHHBIC TOCTHIKCHUS HAYKH U
MOJICIUPOBATh (PU3UYECKHE | padOTHI DIEMEHTOB TEXHHUKH B 00J1aCTH QYHKINOHAIbHBIX
IIPOLIECCHI B AJIEMEHTaX YHEPreTUYECKOro HaHOMATCPHAIIOB UL SHCPI'CTHKH,
SHEPTreTUYECKOTO 000pysOBaHus U CIOCOOEH - TEXHOJIOTHH YIIPABJICHUs CBOHCTBAMH
060pyI0BaHUS IIPOBECTH UX OLICHKY MaTepuasoB HallPaBJICHHBIM U3MEHEHHEM

HUX CTPYKTYpPHI IJIS PELIeHU 3a1a4
CO3/1aHUSI HOBBIX KOHCTPYKIIMOHHBIX
MAaTEepHUAJIOB JIJIs1 YCTPOMCTB,
000pyI0BaHUS U allapaToB B SHEPTreTHKE
N QHCPIrC€TUYCCKOM MAIIMHOCTPOCHUU

- METO/IbI OIPEEeNICHUs TapaMeTPOB
paboThl SHEPrEeTHUECKOr0 000PYI0BaHUS.

YMETh:
- IPOBOJIUTH OLIEHKY MMapaMeTpOB pabOThI

AJIEMEHTOB SHEPTETUICCKOTO
00opynoBaHus;

- OHpe}IerITB HepCHeKTI/IBHBIe
HaIpaBJICHUS UCCIICIOBAHUN U pa3paboTOK
B 00JIaCT HAHOTEXHOJIOTHUIA 1
HAaHOMATEPHAJIOB TPUMEHUTEIBHO K
SHEPreTHKE, pa3pabaThIiBaTh MPAKTUICCKUE
PEKOMEH/IAIINH 110 HCIIOJIb30BAHUIO
pE3yJIbTAaTOB HAYYHBIX MCCIICTOBAHUH.

2. MECTO JUCIUILIMHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JucnunimHa oOTHOCUTCS K  (DaKyJIbTaTUBHBIM JTUCHUIUIMHAM OCHOBHOW MpodeccHOHaIbHON
oOpa3zoBaTtenpHON mporpamMme HanoTexHonoruu M HaHoMaTepuasibl B sHepretuke (nanee — OITOII),
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HanpaBieHuss noarotoBku 14.04.01 Snepnas sHepreTHka W Temious3uKa, YpPOBEHb OOpa30BaHMS:
BbIclIee 00pPAa30BaHUE - MarucTpaTypa.

TpeOGoBaHMsI K BXOAHBIM 3HAHUSM U YMEHUSIM:

- 3HaTh Pusnka (od1ras)

- 3HaTh TepMoauHaMuKa

- 3HaTh Teopus TEIUIO- U MacCOOOMeHa

- 3HaTh PU3KKA TBEPAOIO TEIA

- 3HaTh XHUMHSI HAHOCTPYKTYP

- 3HaTh PU3UKO-XUMHMSI HAHOYACTHUI 1 HAHOMATEPUAJIOB
- 3HaTh DJIEMEHTHI U IPUOOPHI HAHOTEXHOJIOTUU

PesynbTaTel 00yueHus1, MOTYYCHHBIE TIPU OCBOCHUU JTUCIUTUIHHBI, HEOOXOIUMBI IPU BBIMOJTHEHUN
BBIMYCKHOM KBaTU(UKALMOHHON PadOTHI.



3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO0w1as TpyI0eMKOCTh JUCHUILTMHBI COCTABISET 2 3a4€THBIX eMHHUIIbL, 72 yaca.

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

Pasesb1/TeMbl § 5| e ™ S
Ne JTUCIUTUTAHBL/ (D OPMBI g 2|8 OHTaKTHAA paboTa 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 DHeprus 1 YHepPreTuKa 4 1 2 - - - - - - - 2 - Camocmoamenvnoe uzyuenue
— OCHOBA COBPEMEHHOM meopemuueckozo mamepuana: Visyaenue
u Oynynei JIOTIOJTHUTEJIBHOTO MaTepHaia o pasjieny
LMBWIA3ALUU "DHeprus U YHEPreTHKa — OCHOBA COBPEMEHHOM
11 OHeprus u 3HepreTuka 4 2 - - - - - - - 2 - n Oynymei nuBuiIn3aniu'
— OCHOBA COBPEMEHHOM H3yuenue mamepuanog iumepamypnolx
u Oynyueit UCIOYHUKOG:
[MBUITH3ALHN [1], 4-8
[2], 6-10
[3], 18-39
2 HayuHo-TexHIUuecKue 10.0 4 - 2.0 - - - - - 4 - CamocmosamensbHoe usyuenue
ACTICKTHI meopemuyueckozo mamepuana: Vzyaenne
TpaauIOHHON JIOTIOJTHUTEJIBHOTO MaTepHaa o pasjieny
SHEPreTUKU U "Hay4uHO-TeXHUUYECKHE aCEeKThl TPAJAULMOHHON
OCHOBHBIE ITPOOJIEMBI. SHEPreTUKU U OCHOBHBIE NpoOiieMbl. TeruioBas
TeruioBast sHEpreTUKa. sHepreTuka. [ maposnepreTuxa. AToMHas
I'unposHepreTuxa. 9HepreTuka"
ATOMHas SHEpreTHkKa H3zyuenue mamepuanog 1umepamypHsix
2.1 Texnonorun 5 2 - 1 - - - - - 2 - UCHOYHUKOG:
TETUIOPHEPIETUKHU [1], 9-24
2.2 I'uaposHepreTuKa 25 1 - 0.5 - - - - - 1 - [2], 6-10
2.3 ATOMHAas 2HEpreTUKa. 25 1 - 0.5 - - - - - 1 - [6], 18-39, 54-88
Cxema paboTHI
o00opynoBaHue
ATOMHBIX
9JIEKTPOCTAHLIUN
3 TexHonornn 15.7 4.0 - 2.0 - - - - - 9.7 - Camocmoamenvnoe usyuenue
HETpaJIMOHHOMN meopemuueckozo mamepuana: Vsyaenue
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OHCPI'CTUKU.

JONOJIHUTCIIBHOTO MaT€puasia 1o pasaciy

Bo3zoOHoBnsIeMBIE "TexXHOIOT MU HETPAIUIIMOHHON SHEPTETHKH.
WCTOYHUKHU SHEPTUH. Bo300HOBNIsIEMbIE HICTOYHUKHY SHEPTUH.
ComHeuHast ConHedHas HepreTHKa. BeTposHepreTuka.
JHEpPreTHKa. ['eoTepmanbHast SDHEPTeTHKA.
Berposnepreruka. BuosnepreTndeckue ycraHOBKH'"
I'eoTepmainbHast H3yuenue mamepuanos numepamypHsix
JHEpPreTHKa. UCIMOYHUKOG:
BrosHepreTnueckme [1], 25-75
YCTaHOBKH [3], 22-49
3.1 | ConHeuHas dHEpPreTHKa 2.7 0.5 0.5 1.7 [4], 74-92
3.2 BerposHepreTuka 3.0 0.5 0.5 2
3.3 I'eoTepmainbHas 2.0 0.5 0.5 1
SHEpreTuKa
3.4 BuosHepreruueckue 2.0 0.5 0.5 1
YCTaHOBKH
3.5 TonIMBHBIE 2JIEMEHTHI 15 0.5 - 1
3.6 Bopoponnas 15 0.5 - 1
SHEpreTuKa
3.7 SnepHas ’HepreTHKa 15 0.5 - 1
3.8 AKKyMyJTHpOBaHHE 15 0.5 - 1
3IEKTPUUYECKOMH
JHEPTUH
4 OCHOBHI 6 2 - 4 CamocmosamenbHoe usyuenue
HAaHODHEPTETUKH. meopemuueckozo mamepuana: Vzyuenue
[TpocTpaHCTBEHHBIE U JOTIOJTHATEIEHOTO MaTepHalia 1o pasueiy
BPEMEHHBIC MaCIITA0bI "OcHOBBI HaHO9HEpreTHKH. [IpocTpaHCTBEHHBIC
SIBJICHHH U ITPOLIECCOB Y BpeMEHHBIE MacIITa0bl SIBJICHUN 1
4.1 OCHOBHI 3 1 - 2 npoueccos”
HaHODHEPTeTUKH H3yuenue mamepuanog 1umepamypHsix
4.2 [IpocTpaHcTBEeHHBIE U 3 1 - 2 UCHOYHUKOB:
BPEMEHHBIC MACIITA0bI [1], 76-97
SIBJICHUI W IIPOIECCOB.
5 Hanomatepuans! ais 6 - 2 4 Camocmoamensroe usyuenue

ATOMHOU 3HEPIeTUKHU:
JUISL DJIEMEHTOB
SICPHBIX PEaKTOPOB,
HAaHOJATYHKH,
HaHO(MIBTPBI

meopemuuecko20 mamepuana: zyuenue
JIOMOJTHUTENBHOTO MaTepHaia o paszieiny
"HanomaTepuaisl 111 aTOMHOM SHEPTeTHKU:
JUTSA DJIEMEHTOB SIJIEPHBIX PEaKTOPOB,
HAHOJIATYMKH, HAHO(DHILTPHI"




5.1 Hanomatepuans! ais 6 H3yuenue mamepuanog 1umepamypHsix
ATOMHOM SHEPTreTHKH UCHOYHUKOG:
[5], 398-411
[6], 398-411
[7], 398-411
6 Hanotexnonoruu nns 10 CamocmoamensHoe usyuenue
CHCTEM XPaHCHHS meopemuyueckoz0 mamepuana: Vzyaeane
NIEKTPOIHEPTUH. JIOTIOTHUTENBHOTO MaTepHaia Mo pa3ieity
CyTnepKoHICHCATOPEI U "HaHOTEXHOIOTUH AJIsl CHCTEM XPaHEHHS
HaHOTPYOKH. anexTporaeprun. CynepKoHICHCATOPHI ’
ONEeKTPOXUMUYECKHe HAHOTPYOKH. DIEKTPOXUMHYECCKUE
KOHACHCATOPhI 1 KOHACHCATOPLI U JIMTUN-UOHHBIC 6aTapeI/I Ha
JUTUA-UOHHBIE OaTapen OCHOBE HaHOIIPOBOJIOK"
Ha OCHOBE H3yuenue mamepuanoe 1umepamyprbix
HAHOIPOBOJIOK UCHMOYHUKOG:
6.1 HanotexHooruu st 10 [1], 98-119
CHCTEM XpaHCHUS [3], 367-448
JJIEKTPOIHEPTHH.
CyTnepKoHICHCATOPHI U
HaHOTPYOKH.
DNeKTPOXUMHUUYECKHE
KOHJICHCATOPHI 1
TUTHI-UOHHBIE OaTapen
Ha OCHOBE
HAHOIPOBOJIOK
7 HanotexHosnoruu juis 6 Camocmoamenvroe usyuenue
BOJIOPO/IHOM meopemuuecko2o mamepuana: VIsyaenue
DHEPreTUKH JIOTIOJTHUTEJIBHOTO MaTepHaa o pasjieny
7.1 | Hanoxpuctamindeckue 3 "HaHOTeXHOJIOTHH AJIS BOJOPOIAHOM
WM HAHOMAacCIHITaOHbIe SHEPreTUKH"
METaIOTUAPHBI
7.2 Hanomarepuans! amns 3
XpaHeHHs BOJ0poia
8 Hanomatepuans! ais 6 Camocmoamensroe usyuenue

COBCPUICHCTBO-BaHUA
TECXHOJIOTHUH
TOIINIMBHBIX U
KOHCTPYKIIMOHHBIX
OJICMCHTOB

meopemuuecko20 mamepuana: zyuenue
JIOTIOJHUTEILHOTO MaTepHana o pasaeny
"Hanomatepuainbl 17151 COBEPIIEHCTBO-BaHUS
TEXHOJIOTUH TOIUIMBHBIX U KOHCTPYKLUOHHBIX
2JIEMEHTOB"




8.1 Hanomatepuans! ais 6 2 2 - 2 H3yuenue mamepuanog 1umepamypHsix
COBEPLIEHCTBO-BAaHMs UCIOYHUKOB:
TEXHOJIOTHH [1], 157-186
TOIUTUBHBIX
KOHCTPYKIMOHHBIX
JIEMEHTOB
9 Hanomatepuansr s 4 - 2 - 2 CamocmosamensHnoe usyuenue
COJIHEYHOU U BETPOBOIL meopemuueckozo mamepuana: zyuenue
9HEPIeTUKU JIOTIOTHUTENBHOTO MaTepHaia o pa3zieiny
9.1 Hanomatepuansr s 4 - 2 - 2 "Hanomarepuainbl 1Jisl COTHETHOH 1 BETPOBOH
COJIHEYHOU U BETPOBOIL SHEepreTHKu"
OHEPIeTUKH H3yuenue mamepuanog iumepamypnolx
UCIOYHUKOB:
[1], 192-234
[3], 243-303
10 Hanotexnonoruu amns 4 - 2 - 2 Ilodzomoeka pehpepama: M3yuenue
cHCTEM JIOTIOJTHUTEJIBHOTO MaTepHaia o pasjieny
TpaHchopMaIuu U "HaHOTeXHOIOTHH IS CHCTEM TpaHC(hOopMaIuu
niepeiadi SHEPTUH. u niepepaqn 3uepruu. [Ipodiemsr
[Ipob6membr SHeprocOepexeHns M YHEProdPPeKTHBHOCTH".
3HEprocOepexeHus n B pamkax pedepaTHBHON yacTu CTYyJEHTY
9HEprodPPeKTHBHOCTH HEO0XOIUM MPOBECTH 0030p JTUTEPATyPHBIX
10.1 Hanorexuomornu mis 4 - 2 - 2 HCTOYHUKOB 10 BHIOPAHHOM TeMe, KOMILICKCHO
cHCTeM OCBETHTb BOIIPOC B COOTBETCTBHH C TEMOM
TpanchopMaIu u pedepata, HOATOTOBUTH MPE3CHTALIUIO IS
riepeiauu SHEPrUH. BBICTYIUICHHUS 110 pe3yJibTaTaM paboThl Ha
[Tpobemsr CEMHHAPCKOM 3aHITHU.
aHeprocOepexeHus 1 H3yuenue mamepuanog 1umepamypHbix
9Heprod3QPpeKTHBHOCTH UCIOYHUKOB:
[1], 235-251
[4], 74-92
3auer 0.3 - - 0.3 -
Bcero 3a cemecTp 72.0 16.0 16. 0.3 39.7
0
Hroro 3a cemecTp 72.0 16.0 16. 0.3 39.7
0

IIpumeuanue: Jlex — nexiun; JIab — mabopatopusie pabotsl; [1p — npaktuueckue 3ausatust; KIIP — ayautopHble KOHCYAbTAIMH 110 KYPCOBBIM
npoekTtam/padotam; MKKII — nnauButyanbHble KOHCYIBTALUMH 110 KypCOBBIM IpoekTam/pabotam; I'K- rpymnmoBsie KOHCYIbTallMK O pa3ienaM




muctumuael; CP — camoctosrensHas padora cryaenta; MKP — nnas konraktHas padota; TK — Texymmii KoHTpoib; [TA — nmpomexyTouHas
aTTecTalus



3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Duepzus u snepeemuxa — 0cHoga coepementon u 6yoyuen yusuiuzayuy

1.1. DHeprus u 3HEpreTUKa — OCHOBA COBPEMEHHOM M OyayIel 1TUBHIIN3AIITN

OcnoBuble nonsatusi. Llenn suepreruku. I'moGanpHble TpoOieMbl yenoBeuecTBa B XXI Beke.
DIIEKTPOIHEPIreTUKA B COBPEMEHHOM YKOHOMHKE.. DHEPreTUKa U 3JEKTPOTCHEPUPYIOIINE CTAaHLIUU:
CTPYKTYpa ¥ BHJbl. DHEPreTUYECKHE TEXHOJIOTUH U AOCTIDKEHHs.. PecypcHas 0a3a SHEpreTHKH.
CoBpemMeHHbIE ~ JHepreTudyeckue  TexHoJgoruu.  OcoOEHHOCTH  DJIEKTPOIHEPIeTUKU U
AJIEKTPO3HEPTUU. . DNEKTPOIHEPrETUUECKUE CUCTEMBI. DNEeKTpOIHEPreTUKA Poccun.
DHEpProeMKOCTh BaJIOBOI'O BHYTPEHHETO MPOAYKTa U YPOBEHb KU3HHU. DKOJOTMYECKHE ACIIEKThI
OHEPrETUKM. .

2. Hayuno-mexnuueckue acnexmol mpaduuuormoﬁ JHepzemuKu U OCHO6Hble npoéfzesz.
Tennosas snepeemuKxa. FMODOSH@DZ@WIMKCI. Amomnas suepeemuxa

2.1. TexHOIOTUM TEIJI0IHEPTEeTUKHU

Tunbl TErOBBIX 3yeKTpocTaHuuid. OOIee MpeACTaBICHHE O TEIUIOBOM 3JIEKTPOCTAHIIHH..
TexHonoruss mpeoOpazoBaHUS XUMHUYECKOH HHEPrHUH MPUPOTHBIX TOIUIUB B 3JIEKTPOIHEPTHIO.
OHepreTuyeckoe TOIUIMBO (BUABI) U ero cxuranue.. CoBpeMeHHOEe 000pylOoBaHUE
TeruiosHepreTHku. [nannpoBanue TerocHabKeHus: TopoJoB. TeXHUUECKUH YPOBEHb, COCTOSHUE U
NEPCIEKTHBHI TEII0PHEepreTuku Poccum..

2.2. I'maposHepreTrka

Tumnbel THAPOIHEPrEeTUYECKUX YCTAaHOBOK. (CXEMBbl UCIOJNB30BAHUS BOJHOW  SHEPTHH..
Oueprerudeckoe obopyaosanue ['9C. Momnocts 'DC 1 BbIpaboTKa HEPTUU. DHEPTUs MOPCKUX
BOJIH Y MIPUJTUBOB..

2.3. AtomHas sHepreTtuka. Cxema paboThl U 000pyT0BaHHE ATOMHBIX 3JIEKTPOCTAHINHA

Cxema paboTel U 000py/lOBaHME ATOMHBIX ANMEKTpOCTaHUUN. CTpaTernyeckue MpPOTHO3bI IO
HAHOTEXHOJIOTUSM M HaHONpPOAYKTaM. HalmoHanbHbIE NpOrpamMmbl pa3BUTHs HAaHOUHIYCTPHH..
Ponp HaHOTEXHONOTMI B COBEPUICHCTBOBAHWHM BOCHHOW W T'PaXKJIaHCKOW IPOMBIIIJICHHOCTH.
[Tepeuens kputHueckux TexHosoruit Poccuiickoit denepaunu. KmtoueBble nmpoOneMbl pa3BUTHS
HaHOTEXHOJOrui B Poccun.. MI3MeHeHHe CTPYKTyphl BaJOBOTO BHYTPEHHETO IIPOJIYKTAa B CTOPOHY
YBEJIMUEHUSI HAyKOEMKOW mpoayKuuu. ['ocynapcTBEeHHblE W YacTHBIE WHBECTHLMM B
HaHOTEXHOJIOTHH..

3. Texnonocuu Hempaduuuonnod IHepzemuKu. Boszobrosnsemvle ucmouynuxu JHep2UU.
Conneunas SHepeemuKa. Bempoauepeemuica. FeomepMaﬂbHaﬂ JHepeemuKa. EMOSHQDZ@WIUU@CKMQ

YCMAaHO6KU

3.1. ConneuHas sHEpreTHKa

CostHeuHbIe KOJUIEKTOPHI U CHCTEMBI TerlocHa0xeHus. KOHIeHTpaTopbl CONMHEYHON SHEPTHH. .
@DOTORIEKTPUUECKHE CHUCTEMBl W YCTaHOBKU. MaTepuanbl Al COMHEYHBIX (POTOIIEKTPHUUECKUX
YCTaHOBOK..

3.2. BerpoaHepreTuka
Berpoanepreruka. [Ipunuun aeiictsus. Pa3nnuHble THUIIBI BETPOIHEPTETUUECKNUX YCTAHOBOK. .

3.3. 'eoTepmasibHas SJHEPrETUKA
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Onenka pecypcoB. Cxema reotepMaibHOro pesepyapa. [IpuHIun neiicTBusi reorepMalibHbBIX
YCTQHOBOK..

3.4. buosHepreTuecKUe yCTaHOBKU
buosneprernyeckne ycraHoBkU. Buasl Onororumsa. [Tonydenune 6nonusens u 6nostaHona. .

3.5. TOIUTMBHBIE DIIEMEHTHI
TommuBHbIe 37eMeHTB. (Cxema yCTpoWcTBa H  Iporecchl npeoOpasoBanus. OOnactu
MPUMEHEHUS TOTUTUBHBIX 3JIEMEHTOB..

3.6. BonopoaHas sHepreTuka
[Tonydyenue BOopoJa. XpaHEHHE M TPAHCHOPTUPOBKA BOJAOPOJa.. BomopomHas 3KOHOMHKA.
Opranuzanus uHGPacTpyKTYPHL..

3.7. SlnepHas 3HepreTuka
SAnepnas osHepretuka. OCHOBHbIE TOHATHS.. TepMOSAEpPHBI  CUHTE3: TEXHOJOIMH,
0COOEHHOCTH, MTPEUMYIIECTBA, IIPOOIEMBI U TIEPCIICKTHBHI..

3.8. AKKyMyJIMpOBaHHE 3JIEKTPUUECKON SHEPTUU

I'mppoakkymynupoBaHHe. AKKyMyJIHpOBaHUE c IIOMOIIBIO CXKaToro BO3/yXa..
DNEKTPOXUMHUYECKHE aKKyMYJISITOpHbIe OaTapeu. llepcriekTuBa — WHTEIIEKTyallbHBIE CETH IJIA
SHEPreTUKU.. AJbTepHaTUBHasl HSHeEpreTHka. HexkoTopple HOBbIE SHEPreTHHECKHE TEXHOJIOTHU.
CBepXmIpoBOASIINE HHIYKIIMOHHBIE HAKOIIUTEIHN SHEPTUU B CTPYKTYpe OyayIiei SHEpreTHKHY. .

4. Ocnosuvl HanodHepeemuxu. IIpocmparncmeerHble U 8PEeMEHHbLE Macumaobl A6IEeHUN U
npoyeccos

4.1. OCHOBBI HAHOPHEPTETUKHU
bazoBsle npeacraBienns. HanomacmraOsl 1718 cienyroeii SHepreTHyeckon peBOIIOLIUHY. .

4.2. IlpocTpaHCTBEHHBIE U BPEMEHHbIE MACIITAObI IBJIEHUH U IPOLIECCOB.
TexHomornueckne 0coOEH-HOCTH HAHOCTPYKTYPUPOBAHHBIX MaTepHajoB. DHEPreTHUecKue
HAaHOTEXHOJIOTUH: 001U 0030p..

5. Hanomamepuansl 015 amomHOU 3Hep2emuKy.: 0Jis 31eMeHmo8 10ePHbLX DeaKimopos,
HAHOO0AmMYuUKU, HAHOPUILMPLL

5.1. Hanomarepuassl 17151 aTOMHOM dHEPreTUKN

IIppuMeHeHre HaHOMATEPHAJIOB B TEIUIOBBIACISIIONIMX M HEUTPOHOMNOIVIOMIAONIINX 3JIEMEHTaX
AJIEPHBIX PEAKTOPOB: TEXHOJIOIMYECKHUE BO3MOKHOCTH. HaHOIaTymku JUisi OXpaHbl OKPY>KAIOILLEH
cpelbl.. MOHUTOPUHI TEXHOJIOTMYECKUX MpOLEAYyp UIs YIpaBICHHUS KaueCTBOM COOpPKH U
AKCIUTyaTallH AAepHBIX cucTeM. HaHopMIbTpbl 1 MeMOpaHbI Ui pa3/ieeHus Cpel..

6. Hanomexnonoauu s cucmem XPAHEHUA 3JIEKMPOoIHepsUuu. Cynepkom)eHcamopbz u
HCZHOI’}’ZDV6KM. Anexmpoxumuieckue KOHaeHCClmODbl U TUMUL-UOHHbBLE 6amapeu HA OCHoese

HAHONPOBOJIOK
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6.1. HanoTtexHosoruu A1l CUCTEM XpaHEHUs MIEKTpo3Heprun. CynepKoHAEHCATOPhI U
HaHOTPYOKH. DIEKTPOXUMHUYECKHE KOHIEHCATOPbI U JIUTUI-MOHHBIE OaTapen Ha OCHOBE

HaHOIIPOBOJIOK
CucreMbl  XpaHeHMsI ~ OJJEKTpUUECKOM  sHepruu  (koHaeHcatopbl).  OObIUHBIE U
AIIEKTPOJINTUYECKHE KOHJICHCATOPBI.. DIEKTPOXUMHUYECKUE CYNEPKOH/IEHCATOPBI.

DJIEKTPOXUMUYECKNE KOHJIEHCATOPbl HAa OCHOBE HaHOTexHOJIOrWi. CylnepKOHIEHCATOPbl U
HAaHOTPYOKH.. DIJIEKTPOXMMUYECKHE KOHJIEHCATOPhl W JIMTHH-MOHHBIE Oarapen Ha OCHOBE
HAHOMPOBOJOK.  MynbTU(YHKIMOHANbHAS ~ apXUTEKTypa  JHUTHUH-UOHHBIX  OaTapeit u
KOHJIEHCATOPOB..

7. Hanomexuonoz2uu 015 6000p0OHOU DHEep2emuKy

7.1. HaHOKpHCTaIIINYECKUE U HAaHOMACIITaOHbIE METAJUIOTUAPHUIBI

Mexanu3msbl rTuapupoBanus. TepMoJuMHAMUKA peakLuy, TOBEPXHOCTHAS 3HEPTHsl, XMMHUYECKast
necrabunu3anys. BiusHue MOBEpXHOCTH Ha TEIUIOTY (OpMHUpOBaHMA.. M30BITOK SHTANBIUH U
HanpsDKeHUE Ha TpaHuLax 3epeH. BiusHue npoueccoB pekpucramnzanuy. KuneTnka npoueccos B
HaHOCTpYyKTypax/. [loBepxHOCTHAs nucconmanus, JuQy3us U 3apobIIIi HOBOH ¢a3bel. EMKoCTh
xpaHeHus. TeroBoe yrpasiieHUe PU MMIPUPOBAHUY U JETHAPHUPOBAHUM. .

7.2. Hanomatepuansl 111 XpaHSHHs BOJOPOIa
VYriiepoaHble HAHOCTPYKTYphL. MeTaymuiooprannyeckue Kapkachl.. CI0KHbIE METAIUIOTHAPUIBL U
JIpYTUe CTPYKTYPbI. DJIEKTPOJIbI C Pa3BUTOM MOBEPXHOCTHIO HA OCHOBE TPEKOBBIX MEMOPAH..

8. Haﬂomamepuaﬂbl ons COBEPULEHCNIBO-BARUA MEXHOI02UU MONJTIUBHbIX U KOHCIMPYKUUOHHbLIX
ANeMERMOB

8.1. Hanomarepuassbl Jis1 COBEPILIEHCTBO-BAHUS TEXHOJIOTUHU TOIUIMBHBIX M KOHCTPYKLIMOHHBIX
AJIEMEHTOB

OcHoBHbIE TPOOIEMBI COBEPILIEHCTBOBAHUS TOIUIMBHBIX 3lieMeHTOB. [lapameTpsl MeMOpaHHOTO
MEepeHoca B TOIUIMBHBIX JJIEMEHTax.. KaTaluTuyeckue peakuud ¢ HAaHOKOMIIOHEHTHI.
HanokaTtanu3zatopsl ¥ HaHOMaTepuaibl JJs JJIEKTpoAoB. VoHompoBoaspe MeMOpaHBI..
Ontummzanusa mapamMeTpoB TO ¢ MOMOIIBI0 HAHOTEXHOJIOTHH. MUHHATIOpU3alus TOITUBHBIX
AJIEMEHTOB JUIS CHELUAIIBHBIX ITPUIIOKEHUM. .

9. Hanomamepuainol O/ COJIHEYHOU U 8emMpOoBOlU IHEP2eMUKU

9.1. HanomarepuaJbl 17151 COJTHEYHOM M BETPOBOM YHEPIETUKHU

[ToBbimeHne >QQPEKTUBHOCTH NPeoOpa3oBaHUs BHIMMOIO CHEKTpa B 3JIEKTPOIHEPIHIO..
Hanomarepuans! 111 (oToBOIBTaMYECKUX 37eMeHTOB. KackaiHble (OTO37IEMEHTHI.. Y BEINYEHNE
(b (PEKTUBHOCTH COJIHEUHBIX OaTrapell Ha OCHOBE IPOIIECCOB HAKOIUICHHMsS] M JHEPromnepeHoca B
HEOpPraHMYECKUX U OpraHMYecKMX MaTepuajaX C HaHOCJIOEBOM U KiacTepHO-(ppakTaabHON
CTPYKTypoil.. ~HOBBIE  MOKpBITMS 11 JIONMACTEH  BETPODIEKTPOCTAHUMU.  YIIyYIICHHE
a’POAMHAMUYECKUX XaPAKTEPUCTHK. .

10. Hanomexnono2uu 0as cucmem mpchcbopMauuu u nepe()aqu JHepzUuU. HD06/Z€Mbl
oHepeochbepedicerus u 3H€D203d)¢€7<m1467—100m14

10.1. HanorexHomnoruu ajs cucteM Tpanchopmanuu u nepenauu sHepruu. [Ipodiaemsl
sHeprocOepexeHns u 3HeprodhHeKTHBHOCTH

[lepenoc u pacmpeneneHue SHepruu. BrolcokompoBonslIMe HAHOCTPYKTYPHUPOBAHHBIE
CBEpXIIDOYHBIE  MaTepualbl U1 JIMHUM  3JeKTponepenad.. MexaHMYecKHe  CBOWCTBA
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HAaHOMATEpHAJIOB JUIsl AJIEKTPO3HEpreTuku. HaHokpucTanamueckue MarHUTOTBEP/bIE MaTepHalIbl
JUISL DJIEKTPOMArHUTHBIX cucTeM.. HaHOCTpykTypHblE Marepuansl M CIjiaBbl. Marepuansl IS

MarucTpaibHbIX  TpyOompoBoaoB..  Hanorepmosnekrpuueckne  marepuansl.  [IpoGiemsl
sHeprocoepexkenus..  CBeronumonbl  Ha  OCHOBE  HaHOTexHosorui.  HaHocTpykTypHbIE
CBEPXIIPOBOJHUKHU Ui MOBBILLIEHUS 9HEeprodPPeKTUBHOCTH. Hanocencopsl JUISL

HHTEJUICKTYaJIbHOT'O U THOKOI0 YIIPpABJICHUA OHEPIOCETAMU..

3.3. TeMbl NPaKTHYECKUX 3aHATHH
1. Hanomarepuansl 1y1st potodnemenToB. Kackamaapie (hOTO3IEMEHTHI. Y BETHYCHHE
3¢ (HEKTUBHOCTH COTHEUHBIX OaTapeil Ha OCHOBE MPOIECCOB HAKOIUICHHS U DHEPTONIePeHOca B
HEOPraHMYECKUX U OPraHMYeCKUX MaTepuaiax ¢ HAHOCIOEBOM U KJIACTepHO-(PPaKTaIbHOM
CTPYKTYpPOH.;
2. [Ipumenenne GyHKIMOHAIBHBIX HAHOMATEPHUAJIOB B TPAAULIMOHHON SHepreTuke. Pemmenune
HEKOTOPBIX MPOOJIEM MaTepPHAJIOBEICHHUS C IIOMOIIbIO HAHOTEXHOJIOTUH B THAPOIHEPTETUKE.
[TprMephl HOBBIX TEXHOJIOTUMN I TEIUIOBOM SHEPTreTHKU. ;
3. AKKyMyJIMpOBaHHE MEKTPUUYECKOMN d3Hepruu. CBepXIpOBOAIINE UHIYKIIMOHHBIE
HAKOMUTEIN YHEPTHH B CTPYKTYpe Oyayllel SHEPreTUKH. ;
4. HoBble MaTepHalibl 1 HAHOMATEpHaJIbl ISl aTOMHOU SHEPTETUKHU. ;
5. DAEKTPOXUMHYECKHE KOHICHCATOPHI HA OCHOBE HAaHOTEXHOJIOTUH. CylnepKOHASHCATOPhI U
HAHOTPYOKH. DIEKTPOXUMUYECKHE KOHICHCATOPHI U JINTUI-HOHHBIE OaTapen Ha OCHOBE
HAHOIIPOBOJIOK.;
6. Hanokpucraminyeckue Ui HaHOMacIITaOHble METAJJIOTUAPUIBL.;
7. Katanutuueckre peakiiuy 1 HAHOKOMIIOHEHTBI TOTUIMBHBIX 371eMeHTOB (T3).
HanoxaTanuszaropsl 1 HaHOMaTepUabl AJIs JIEKTPo10B. MloHONpoBOIs1IIIE MEMOPAHBI.
OnTtumusanus napaMmerpoB T ¢ TOMOIIbIO HAHOTEXHOJIOTHIA.;
8. TexHomoruu HeTPaAUIIMOHHON SHEPreTUKU. B0300HOBIIsIEMbIE HCTOYHUKY 3HEPTUU.
Conneunas sHepretuka. Berposnepreruka. ['eorepmanbHas sHepreTiuka. buosneprernyeckue
ycTaHOBKH. HoBBIE S HEpreTHUecKre TEXHOIOTHH. .

3.4. Tembl 1a60paTOPHBIX PadoT
HE MPETyCMOTPEHO
3.5 KoncyabTauuu

[pynnoewle koncyremavuuu no pazoeaam oucyuniunsl (I'K)

1. OO6cyxnaeHue MarepuajoB IO Keiicam pa3aena "DHeprus M HSHEPreTuka — OCHOBA
COBpPEMEHHOM u Oynymeil nuBuin3anuu"

2. OOcyxneHne MarepwajoB Mo Kelicam pazzmena "HaydHo-TeXHWYECKHE acCIeKThI
TPaJUIMOHHOM SHEPreTMKM M  OCHOBHBIe mpobnembl. TeruoBas  sHepreTHka.
I'unposnepreTuka. AToMHasi JHepreTuxa"

3. OOcyxnaeHue MaTepuaJioB MO Keiicam pa3gena "TeXHONOTHMM  HETPaIUIIMOHHOM
OHCPICTUKU. Bo3o6HoBIsIEMBIE HCTOYHHUKU OHCPTIHUH. CosHeunas OHEPICTHUKA.
Berposnepretuka. ['eotrepmanbHas sHepreTuka. buosneprernyeckue yctaHOBKH"

4. OOcyxneHue MarepuaqoB 1o  Keiicam pazgena  "OCHOBBI ~ HaHOPHEPIETHUKH.
IIpocTpaHcTBEHHBIE M BpEMEHHBIE MacIITaObl SIBJICHUNA U MPOLECCOB"

5. OOcyxnenue wMarepuajoB 10 KeWicam pasnena "Hanomartepuanbl mjis aTOMHOH
SHEPreTUKU: IS 3JIEMEHTOB SIJIEPHBIX PEaKTOPOB, HAHOIATYUKU, HAHOPHIBTPHI"

6. OOcyxkIeHHe MaTepHajaoB IO Keiicam paszzgena "HaHOTEXHOJIOTHH ISl CUCTEM XpaHCHUS
anekTposHepruu.  CymepKoHJIEHCATOppl M HAHOTPYOKH.  DJIEKTPOXMMHYECKHE
KOHJICHCATOPbI U TUTHI-HOHHBIE OaTaper Ha OCHOBE HAHOMIPOBOJIOK"
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7. OOcyxneHue MarepualioB Mo KeilicamM pazgena "HanoTexHomorww mjisi BOJOPOIHOM
SHEepreTuku”

8. OOcyxneHue MaTepuajaoB IO Keiicam pazaena "Hanomarepuanibl JUisi COBEPIIESHCTBO-
BaHUS TEXHOJIOTUHU TOTUIMBHBIX U KOHCTPYKIIMOHHBIX 3JIEMEHTOB"

9. OO6cyxneHne marepuaioB Mo Kekcam pasznena "HanomaTtepuansl A CONHEYHOW H
BETPOBOM SHEPTEeTUKH"

10. OGcyxnenne wMaTtepuanoB IO Kedcam pasfena "HaHoTexHONOTMH UISL  CHUCTEM
TpaHchopMalmu W Tepenadn  dHepruu.  [IpoOGieMbl  3HEpProcOepexeHus H
sHeprodddextuBHOCTH"

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

3annaHupOBaHHBIE Pe3yabTaThl 00yUEHUs MO

Howmep paznena qucrumiuas (B

O11eHOYHOE CPEICTBO

Konant
JUCLIUATIIINHE COOTBETCTBUHM C 11.3.1) (TUII ¥ HAUMEHOBAHUE)
(B COOTBETCTBUH € pazfenoM 1) VHARKATOPOB 7y |2]3]4|5]6]7][8]9]10

3HaTh:
METO/bI OIIPEENICHHsSI TapaMeTPOB paboThI V-5 + w14 Konnoksuym/HaHOTEXHOIOIMH B HOBBIX
HHEPTeTUYECKOr0 000pyI0BaHUS i YHEPreTUYECKUX CUCTEMax
TEXHOJIOTUH YIPABJICHUs CBOWCTBAMU Konnoksuym/HaHOTEXHOIOIMH B HOBBIX
MaTepHaJIOB HAIIPABJICHHBIM N3MEHECHHEM UX SHEPreTUYECKUX CHCTEMax
CTPYKTYPBI JUIs PELIEHUs 3a]]jau CO3JaHUs
HOBBIX KOHCTPYKIIMOHHBIX MaTepuanoB st | U/1-5nk-1 + |+ |+ + |+ |+ +
yCTpOICTB, 000pYI0BAaHHUS U aNIapaToOB B
SHEPTeTUKE M SHEPreTUIECKOM
MaIIMHOCTPOCHUHU
COBPEMEHHBIC JOCTHKEHHS HAYKH U TEXHHUKH Komnoksuym/MarepuanoBeaueckue
B 007acTH (PYHKIIMOHAIBHBIX N 1-5mk-1 + + + + POOJIEMbI SHEPTCTHKHU
HAaHOMATEPHAJIOB JUIsl YHEPTETHKHU
YMersn:
OIpeJIeNIATh epCIEeKTUBHbIE HAIIPaBICHUS Konnoksuym/Hanomarepuansl ais
HCCIeI0BaHUM U pa3paboOTOK B 00JaCTH COBEPIIICHCTBOBAHUS TEXHOJIOTUIA
HaHOTEXHOJIOTUI ¥ HAaHOMAaTepHUajoB TOIIJIMBHBIX U KOHCTPYKIIMOHHBIX
MIPUMEHUTEIBHO K SHEPTETHKE, NJ1-5mk-1 + + + |+ + | + 3JIEMEHTOB
pa3pabarbIBaTh NPAKTUYECKHE
PEKOMEHIAIINH TI0 HCIIOJIb30BAHHIO
Pe3yJIbTaTOB HAYYHBIX MCCIIEOBAHUMN
IPOBOJUTH OLIEHKY NAapaMETPOB PabOTHI WJT-5rmc.1 + + + + Komnoksuym/KonnokBuym «OCHOBBI
9JIEMEHTOB SHEPreTUYECKOro 000pYyI0BaHUS ] HAaHOYHEPIeTUKN
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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
1 cemecTp

®dopma peanuzanuu: buneTsl (MUCEMEHHBIN OTIPOC)
1. Hanomarepuaisl [Uisi COBEpIICHCTBOBAHUS TEXHOJIOTUM TOIUIUBHBIX M KOHCTPYKIIMOHHBIX
anemeHToB (KosmokBuym)

Dopma peanuzanuu: YcrHas popma
1. KomnokBuym «OcHOBBI HaHOAHEPTEeTUKN» (KoJmokBrym)
2. MarepuanoBegueckue npoodsemsl s3HepreTiku (Kommoksuym)
3. HanorexHonoruu B HOBBIX dHepreTuueckux cucremax (Kommoksuym)

banmibHO-pedTUHTOBasA CTPYKTYpa AUCLUILINHBI SABIISETCS NPUIOKEHUEM A.

4.2 IlpomMe:kyTOoUYHAs aTTECTALUS 1O JUCHUIINHE
3auem (Cemecmp Nel)

OLeHKa «OTJIMYHO» BBICTABISIETCA CTYAEHTY, MOKAa3aBIIEMY BCECTOPOHHEE, CUCTEMaTHYECKOE U
IyOOKO€ 3HAaHWE Y4eOHOTO MPOrPaMMHOrO Marepuasa, CaMOCTOSTEIHHO BBIIIOJHHUBIIEMY BCE
MPEelyCMOTPEHHBIE MPOTpaMMON 3a/laHusl, TTyOOKO YCBOMBIIEMY OCHOBHYIO M JOMOJHUTEIBbHYIO
JTUTEPATypy, PEKOMEHIOBAHHYIO MPOrpaMMOl, AakTUBHO paboTaBlIeMy Ha MNPAKTHYECKUX,
pa3buparonieMycss B OCHOBHBIX HAyYHBIX KOHIICTIIHAX H3y4aeMOW JUCUUIUIMHBI, MPOSBUBIIUAN
TBOPUYECKHE CIIOCOOHOCTM WM HAYYHBIH IIOAXOJM B TIOHUMAaHUM W W3JIOKCHHH Y4eOHOTO
nporpaMMHOro Marepuana. OTBeT oOTJIMYaeTcsi OOraTCTBOM M TOYHOCTBIO HCIIOJIb30BAHHBIX
TEPMUHOB, MaTE€pHaJl U3JIaraeTcs MOCIeI0BATENIbHO U JOTUYHO. OILIEHKa «XOPOII0» BHICTABISAETCS
CTYIEHTY, €CITM OH JEMOHCTPHpPYET JOCTaTOYHO TIOJHOE 3HaHHWE Y4eOHO-NPOTrPaMMHOIO
MaTepualia, He JOMYCKAET B OTBETE CYIIECTBEHHBIX HETOUYHOCTEM, CAMOCTOSATEIBHO BBIOJHUI BCE
MPEAYCMOTPEHHBIE TPOrPAMMOM 3aJaHHUs, YCBOWJ OCHOBHYIO JHMTEpaTypy, PEKOMEHIOBAHHYIO
MpOrpamMMoOi, aKTUBHO pabOTal Ha MPAKTHYECKUX 3aHATHUSIX, MMOKA3aJl CUCTEMAaTHUYECKUI XapaKTep
3HaHMWA MO AMCIMILIMHE, MOCTATOUHBIM N7 JalbHEWIned ydeObl, a Takke CIOCOOHOCTh K MX
CaMOCTOSITEIbHOMY ~ TONOJIHEHHIO. OIEHKY  «yJIOBJIETBOPHUTEIBHO»  3aCIy)KHBAaeT CTYJCHT,
O0OHapyXUBIIMKA 3HAHHE OCHOBHOTO Y4eOHO-IPOTPAMMHOIO MaTepuajia B 00bEMe, HEOOXOIMMOM
JUISL TajmbHenIned yueObl U peacTosiiel paboTsl o npodeccuu, He OTIMYABIINICS aKTUBHOCTHIO
Ha TPaKTUYECKUX (CEMMHAPCKUX) 3aHATUSAX, CAMOCTOSTENbHO BBIMOJHUBIINN  OCHOBHBIE
MPEIYCMOTPEHHBIE MPOrpPaMMOM  3aJaHusl, OJHAKO JONYCTUBIIMA TMOTPEIIHOCTH TIPU HX
BHIMIOJTHEHMH M B OTBETE€ Ha JK3aMeHe, HO o0Jajaloluil HeOOXOIWMBIMH 3HAaHUSMHU IS
YCTpaHEHHUS 0] PYKOBOJICTBOM TIPETO/iaBaTesisi HanboJee CyleCcTBeHHBIX nmorpemuoctei. Onenka
«HEYIOBIETBOPUTEIBHO» BBICTABISCTCS CTYACHTY, €CIM OOHAPY>KMBAIOTCS MPOOENbl B 3HAHUSIX
WM OTCYTCTBHE 3HAHHWU MO 3HAYMTEILHONW YacTH OCHOBHOTO MaTepHaia y4eOHOW MporpamMMbl, HE
BBINIOJIHUBIIEMY  CAMOCTOSITEIBHO  NPEAYCMOTPEHHBIE  MNPOrpaMMOK  OCHOBHBIE  3a/IaHUS,
JIOTTyCTUBIIIEMY TPUHIIUIIHATIBHBIE OIMMOKKA B BBIMOJHEHUH TMPEAYCMOTPEHHBIX MPOrPAMMOM
3a/laHuii, He O0TpabOTaBIIEMy OCHOBHBIE MPAKTUYECKUE 3aHSITHS, JOMYCKAIOUIEMY CYIIECTBEHHbBIE
OmMMOKU TPU OTBETE, W KOTOPHI HE MOXKET IMPOJIOJDKUTh OOY4YeHHWE WM TPHUCTYIHUTh K
npo(ecCHOHANBPHOM  IeATEeNHbHOCTH 0€3 JOMONHUTEIBHBIX 3aHATUH 1o jaucuuruimae. [Ipu
BBICTABJICHUN UTOTOBOM OIIEHKU YUYHUTBIBAETCS CEMECTPOBBIN PEUTHUHT CTYAECHTA.

B numiom BeICTaBISETCS OLIEHKA 3a 1 CCMECTD.
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I[Ipumeuyanue: ONIeHOYHBIE MAaTEPUAITHI IO AUCIUILTUHE MMPUBECHBI B (DOH/IC OIICHOYHBIX
marepuasioB OITOII.

5. YYEBHO-METOANYECKOE OBECIIEYHEHUE JUCHUIIJINHBI

5.1 IleyaTHbIe U JIEKTPOHHbIE U3TAHUSA:

1. Amutpues, A. C. BBenenue B HAaHOPHEPIeTUKY : yueOHoe mocobue no Kypcam "IIpoGiemsr u
MEePCIEKTUBBI HAHOAHEPTreTUKH", "DU3NKOXUMHUSI HAHOYACTHUIl U HaHOMaTepuasnoB", "TemioBbie
IpoIlecChl B HAHOCTPYKTYpax ', o HarpaBieHuIo "SnepHas sHepreTuka u teropusnka',
npoduro "HanorexHosnoruu u HaHoMarepuaisl Juist sHepretuku” / A. C. Jimutpues, U. A.
MuxaiinoBa, Hain. uccnen. yu-t "MOU". — M. : U3parensckuit jom MOU, 2011. — 320 c. — ISBN
978-5-383-00654-2.;

2. bapanos, H. H. HerpaauunoHHble ICTOYHUKY M METOJIBI IpeoOpa3oBaHUs SHEPTHUH : yueOHOE
rmocoOue JUIsl By30B T10 HAMPAaBICHUIO "DIIEKTpOIHEpreTuKa’ crienraibHOCTH "HeTpaauinoHHbie 1
B0300HOBIsieMble ncTouHukH sHeprun” / H. H. bapanos. — M. : M3narensckuii jom MOU, 2012. —
384 c. — ISBN 978-5-383-00651-1.

http://elib.mpei.ru/elib/view.php?id=4246;

3. ®optoB, B. E. Duepreruka B coBpemennoM mupe / B. E. ®opros, O. C. [Tonens. —
Honronpynnstii : Uatemtekt, 2011. — 168 c. — ISBN 978-5-91559-095-2.;

4. PolHOK HaHO: OT HAHOTEXHOJOTUH - K HaHonpoaykTam / I'. JI. Azoes, u np. ; Pen. I'. JI. Azoes. —
M. : BUHOM. Jla6oparopus 3nanwmii, 2011. — 319 c. + CD-ROM. — (Hanorexunonorun). — ISBN
978-5-9963-0421-9.;

5. Emucees, A. A. ®yHKIMOHATBHBIE HAHOMATEPHAIHI : Y4eOHOE IMOCOOHe ISl CTYIEHTOB CTapIINX
KypcoB 1o criermanbaoctd 020101 (011000) - Xumus / A. A. Enucees, A. B. JIykamun ; Pen. HO.
. TperbsikoB. — M. : ®uszmatiur, 2010. — 456 ¢. — ISBN 978-5-9221-1120-1.;

6. OCHOBBI COBPEMEHHOM YHEPTETHKY : B 2 T. : YUeOHUK I BY30B 10 HAIIPABICHUSM
"TemnosHepreruka', "Dnexrpornepreruka’, "Iuepromammuoctpoenue” / O6m. pex. E. B.
AmMeTucToB. — 6-e u3a., nepepad. u gon. — M. : Uznarensckuit nom MOU, 2016. — ISBN 978-5-383-
01042-6.;

7. A. A. Enucees, A. B. Jlykamnn- "®yHKnoHansHele HaHOMaTepuaisl', M3natenscTBo:
"®uzmatiut", Mocksa, 2010 - (454 c.)

https://biblioclub.ru/index.php?page=book&id=68876.

5.2 JIuueH3noHHOE U CBOOOIHO PAacPOCTPaHseMoe MPOrpaMMHOe odecreyeHme:
1. Office / Poccuiickuii maket ohUCHBIX IPOrpamm;
2. Windows / Oniepanrionnas cucrema cemeiictsa Linux.

5.3 UntepHeT-pecypchl, BKIWYas npodeccuoHaIbHble 6a3bl JAHHBIX U HH(OPMAIMOHHO-
CIIPABOYHbIE CHCTEMBbI:

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

2. 9BC "YHuBepcurerckas 6u0J1M0TeKA OHIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunasi ssiekTponHas oubanoreka - https://elibrary.ru/

4. baza nannbix Web of Science - http://webofscience.com/

5. ba3za mannbix Scopus - http://www.scopus.com

6. HanmoHaibHas 3J1eKTpOHHas 6udmoreka - https://rusneb.ru/

7. daexkrponnasi oudauoreka MOU (36 MIMN) - http://elib.mpei.ru/login.php

8. ITopTan oTKpHITHIX AaHHBIX Poccuiickoii ®exepaunu - https://data.gov.ru

9. ba3a OTKpPBITHIX JaHHBIX MUHHCTEPCTBA TPYAA U COUMAIBHOI 3a1UTHI PD -
https://rosmintrud.ru/opendata
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10. Ba3a OTKPBITHIX IaHHBIX NPO(ecCHOHAIBHBIX CTAHAAPTOB MUHHMCTEPCTBA TPYAA U
conmnabHoi 3amuThl PO - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-

blok/natsionalnyy-reestr-professionalnykh-standartov/
11. ba3a oTKPBITBHIX JaHHBIX MUHHCTEPCTBA IKOHOMHUYECKOT0 pa3BuTus PD -

http://www.economy.gov.ru

12. ba3a oTKpbITHIX JaHHBbIX PochuumonunTopunra - http://www.fedsfm.ru/opendata
13. DuekTpoHHasi oTKpbITasA 6a3a naHHbIX '"'Polpred.com O630p CMHU" -

https://www.polpred.com

14. HanmoHabHBIH MOPTAJ OHJIaIH 00yuenus «OTKpbITOE 06pa3oBanue» - https://openedu.ru
15. OpunuanbHblid caiT @e1epajTbHOr0 areHTCTBA M0 TEXHHYECKOMY PeryJHpOBaHUIO U

MeTpoJioruu - http://protect.gost.ru/
16. OTkpbITasi yHuBepcuTeTcKast nHpopmaunonnasi cucrema «POCCHUSA» -

https://uisrussia.msu.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHHUE JUCHUITJIMHBI

Tun nomemeHus Homep aynuropun, OcHamenue
HAaMMCHOBaHUE
Y4eOHble ayIUTOPHH IS M-409/2, CTOJI MIPETIo/IaBaTellsA, CTOJI, TIOCKa
MIPOBEJCHUS JIEKIIMOHHBIX Aynuropus kad. MeJIOoBasi, MyJIbTUMEIUNHBIN POEKTOP
3aHATUHN U TEKYILETO KOHTPOJIS "HT"
K-120, MamuHHbIMA cepBep, KOHAUIMOHEP
3an MBI]
Y4eOHble ayIUTOPUU AJIs M-409/2, CTOJI TIPEMNOo aBaTelIsl, CTOJ, TOCKa
MIPOBEICHUS MPAKTHIECKUX Aymutopus kad. MeJoBast, MyJIbTHMEIHIHBIA TPOEKTOP
sanstuit, KP u KII "HT"
K-120, MammHHBIMA cepBep, KOHAUIMOHEP
3an MBI]
Y4eOHble ayAUTOPHH IS M-409/2, CTOJI MIPETIo/IaBaTellsA, CTOJI, IOCKa
NPOBEIECHUS POMEKYTOUHOMN Aymutopus kad. MeJoBasi, MyJIbTUMEIUWHBIN POEKTOP
aTTecTaluu "HT"
K-120, MamuHHBIA cepBep, KOHAULMOHED
3an MBI]
[Tomernenus njs M-411/1, CTOJI, CTYJI, JOCKa MEJOBas,
CaMOCTOSITENIbHOM pabOThI KomnsrorepHslii MYJIbTUMEINIHBIA TPOEKTOP, KOMITBIOTED
KJIacC MIEePCOHAIBHBIN
[Tomemenus as M-423/1, CTYJ1, CTOJI TUCbMEHHBIN
KOHCYJTbTUPOBAHUS Aynurtopus kad.
"HT"

HOMCHleHI/IH AJId XpaHCHHUA
o0opynoBaHus U y4eOHOTO
WHBEHTAPS

M-407/1, Knagosast

CTEJUIaX I XPaHEHUSI HHBEHTApS,
CTEJUIAaX JJI1 XPaHEHUS KHUT, UHBEHTAph
CIIENUAIN3UPOBAHHBIN
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

BBGI[GHI/IC B AJIbTCPHATHUBHYIO 1 HAHOSHCPI'CTUKY

(Ha3BaHME AUCIMILIMHBI)

1 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

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

Marepuanosegueckue npodiemsl sHepreruku (Kosmnoksuym)
KonnoxkBuym «OcHoBBI HaHO3HEpreTuKn» (Kosmioksuym)

HanotexHonoruu B HOBBIX SHepreTrueckux cucreMax (Kosmioksuym)
Hanomarepuansl /uist COBEpIIICHCTBOBAHUS TEXHOJIOTUHM TOTUIMBHBIX M KOHCTPYKIIMOHHBIX

anemeHToB (KosmokBuym)

Buja npomexyTouHOI aTTecTanMu — 3a4er.

Nunekc KM- | KM- | KM- | KM-
Howep Paznen aucuumuinHb KM: L 2 3 4
pasjena Henens 4 7 12 16
KM:
1 OHeprus ¥ SHepreTuKa — OCHOBAa COBPEMEHHOM 1 Oyay1ueit
IUBIIIN3AITIH
11 OHeprus ¥ SHepreTuKa — OCHOBAa COBPEMEHHOM U Oyny1ueit + +
) [UBUIIN3AIAU
Hay4Ho-TexHMUYeCcKHe aclIeKThl TPAJAULMOHHON SHEPTETHKHU U
2 OCHOBHBIE Mpo0OJieMbl. TerioBas sHepreTuka.
I'mapossepreTrka. ATOMHas SHEPreTHKa
2.1 TexXHOJIOTHH TEeTIOIHEPTETUKU +
2.2 ['unposHepreTrka +
23 AToMmHas 3HepreTuka. Cxema paboThl 1 000pyAOBaHUE +
' ATOMHBIX 2JIEKTPOCTAHIIHN
TexHOIOrMM HeTPaIUIIMOHHON SHEPTEeTHKH.
3 Bozo6HoBnsieMble HCTOUHUKH SHEpruu. CoHeuHas
sHepreTuka. Berposnepreruka. ['eoTepmanbHas sHepreTHka.
brosHepreTnyeckre yCcTaHOBKH
3.1 ConneuHas 3HepreTuka + + + +
3.2 Berposnepreruka + + + +
3.3 I'eoTepmanbHas 3HEpreTuKa + + + +
3.4 buosnepreTrueckne ycTaHOBKH + + + +
3.5 TonnuBHBIE 371EMEHTHI + + + +
3.6 Bonoponnas sHepreruka + + + +
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3.7 SAnepHas sHepreTuka + + + +
3.8 AKKYyMYJIMpPOBaHHUE 3JIEKTPUUECKON 3HEPTUN + + + +
4 OcHoBbI HaHO3HEpreTUKU. [IpocTpaHCTBEHHBIE U BPEMEHHBIE
MacIITa0bl SIBJIEHUHN U NIPOLIECCOB
4.1 OCHOBBI HAHOYHEPTCTUKHU +
492 [IpocTpaHcTBEHHBIE U BpEMEHHBIE MAcIITa0bl SIBJICHUI U +
' IIPOLIECCOB.
5 Hanomarepuains! [u1s1 aTOMHOM SHEPIEeTUKU: JJIs SJIEMEHTOB
AJIEPHBIX PEAKTOPOB, HAHONATYMKHU, HAHO(DUIIHTPBI
5.1 Hanomarepuansl 111 aTOMHOM SHEPTETUKU + + +
HanotexHosioruu ajist CUCTEM XpaHEHUs AIEKTPOIHEPTUH.
6 CynepKkoHIeHCAaTOPbl U HAHOTPYOKHU. DNEKTPOXUMUYECKUE
KOHJICHCATOPbI U JTUTUI-NOHHBIE OaTaper Ha OCHOBE
HaHOIIPOBOJIOK
HanotexHosoruu ajist CUCTEM XpaHEHUs AIEKTPOIHEPTUH.
6.1 CynepKkoHieHCAaTOPbl U HAHOTPYOKHU. DINEKTPOXUMUYECKUE + +
) KOHJICHCATOPHI U JINTUM-UOHHBIE OaTapen Ha OCHOBE
HaHOIIPOBOJIOK
7 HanorexHnosornu st BOZOPOAHON SHEPTETUKHU
71 Hanoxpucraminueckue wiv HaHoMaclTaOHbIe +
' METaJUIOTUAPHUJIBI
7.2 Hanomarepuains! 1151 XpaHeHHs BOJIOpOa +
8 Hanomarepuaisl uisl COBEPILIEHCTBO-BaHUS TEXHOJIOTUN
TOIUIMBHBIX U KOHCTPYKIIMOHHBIX 2JIEMEHTOB
81 Hanomarepuaisl uisl COBEPIIEHCTBO-BaHUS TEXHOJIOTUN + + + +
' TOIUIMBHBIX U KOHCTPYKIIMOHHBIX 2JIEMEHTOB
9 Hanomarepuains! Ui COTHEYHOW U BETPOBOM SHEPrETUKH
9.1 Hanomarepuaisl 1Uisl COJTHEUHOW U BETPOBOM 3HEPTETUKH + +
HanoTexHonoruu [uis cucteM TpaHchopMaliy 1 nepeiadu
10 sHeprun. [Ipo0nemsl s3HEprocoepekeHus u
sHeprodhGeKTUBHOCTH
Hanotexnonoruu ajis cucreM TpaHcpopmalvu U nepegadyu
10.1 | sueprumn. [Ipobaemsl 3HEprocOepekeHUs 1 + +
9HEepProdHPeKTUBHOCTH
Bec KM, %: | 25 25 25 25
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