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ObpazoBarenpHas mporpamma: OakajyaBpuaTt
aKaJieMH4ecKuii GakaiaBp

KBanuduxamms:

®opma 00yyeHus: oYHasl, OYHO-3a0YHasl, 3a04YHasl

Jlowemnk 2020



9ecKoro (paxymprera

C.A.®omerko

Ilporpamma yueGno# mucuummMEEl «DH3KKA TETEPOINHTAKCHATHHEIX HAHOCTPYKTYP»
COCTaBiecHa Ha OCHOBaHMH ['0Cy1apcTBEHHOTO 00pa30BATENBHONO CTAHAApTa  BBICIIETO.
npogeccronanshoro o6pasosanus (FOC BITO) Jlowenxoii Hapommoit Pecny6maxu (JIHP) mo
HanpapIeHuio moarotopku 28.03.03 Hanomatepuaisl, yTBEpk/ICHHOr0 MpHKa3oM MHuHHCTEpCTBA
obpasoBanus u Hayku JIHP or 28 centsGps 2016 r. Ne 987; Tlopska opranmsamun yueGHOTO
nporecca B 00pa3soBATENBHBIX OPraHM3aIMAX BBICHIETO MPOGECCHOHATBHOrO 06pPa30BaHMs
Honenxoii Hapommo#i Pecry6imiku, yrepiieHHOro mpukasom MumucTepcTBa 06pa3soBaHus |
Hayku JIHP Ne-1171 ot «10» moa6pa 2017 r.; yueOHOro miaHa u oCHOBHOM 0Gpa30BaTEIBHOM
NPOTPaMMBI  BBICIIEr0 NPO(ECCHOHATBHOTO 00pa30BaHHs HAIpaBleHHs moaroToku 28.03.03
Hanomarepuansi, paspaGoranusix 8 'OY BIIO «JloHelkuii HANHOHATLHE YHHBEPCHTET).

Pa3paboTrunxk: '
ITpodeccop xadempsr
TEOPETHIECKON (PM3HKH H HAHOTEXHOIOTHit H.I1.ViBauums=

IIporpamma y4eGHO# JMCIMILIMEBI yTBEpXK/ICHA HA 3acefaHMH Kaeaphl TeOpeTHUEcKoi
(H3MKK B HAHOTEXHOJIOTHH

ITporoxon Nel5 ot «02» anpemst 2020 r.
I3apenyromuii Kadepoit B.H.Baproxun

Ilporpamma y4eGHoO# muciummEbl 0106peHa yueGHO-METOMYECKOM KoMHECCHeH (H3HKO-
TEXHHYECKOTO0 (haKyIpTeTa
ITpotoxon Ne 5 ot «15» ampenst 2020 r.

IIpencenarens yaeOHO-METOMMIECKON
KOMHCCHH (paKyisTeTa ~ B.H.Korenko
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1.  OBJIACTb IPUMEHEHUSA U MECTO JUCIUIIVIMHBI B YYEBHOM ITPOLHECCE

«Du3nKa TeTepO’NUTAKCUATIBHBIX HAHOCTPYKTYpP» SBIISIETCS JUCUUILIMHON BapUaTUBHOU
gactu [Ipodeccuonansuoro bioka mo manpasiennro moaroroBku 28.03.03 Hanomatepuanesr.
Jns wuzydeHus: NaHHOM y4eOHOM TUCHUIUIMHBI HEOOXOIMMBI 3HAHHS, YMEHHMS M HaBBIKU,
c(OpMHUPOBAHHBIE B IMPOIIECCE M3YyUCHUS MPEIMETOB «Marepualibl U METOJbI HAaHOTEXHOJIOTHI,
«®Du3nKa aToMa U aTOMHOro snpa», «Metoasl Matduzukny, «Kpucramiorpadus», «I1eKTpOHHAS
MHKPOCKOIHUs», «Marepuanbl M METOAbl HAHOTEXHOJIOTMK», «Du3nka TBEPAOro TEna» Ha
npenpiayieM ypoBHe oOpasoBanusi. [lomyueHHbIe 3HAHUS KCIOJB3YIOTCS CTYJEHTaMH BO BpeMs
BBITIOJIHEHHUSI y4eOHOM M  NPOU3BOJACTBEHHOM MPAKTUKU, TPU HAMHCAHUM  BBITYCKHOM
KBATH(UKAIIMOHHON PabOTHI.

2.  CTPYKTYPA JUCHHUIIJIMHBI

Xapaxmepucmuka yueoHol OUCYUNIUHbL

Hanpasnenue noarotroBku 28.03.03 Hanomarepuabl
ITpoduns
OO6pazoBarenbHasl IporpaMma OakayiaBpuaT
Kpanuduxanms aKaJIeMUYeCKUid OaKaaBp
KonnuecTBo copepkaTenbHbIX MOTyIEH 2
Jucuummna 6a30Boii / BapuaTHBHOMN YacTh .
. JTUCIUIIIMHA BapUATUBHON 4acTH
00pa3oBaTeNbHOIN MPOrpaMMbl
®opwmel kouTposist (MK, sk3ameH, 3auer) MK, 3auer
TMokasaten ouHas popma 3aouHas popma
00y4deHus oOyueHus
KonuyecTBo 3a4eTHBIX eAMHUIL (KPEAUTOB) 4 4
I'om moaroroBku 4 4
Cemectp 8
KonuuecTBo yacoB 144 144
- JTEKIIMOHHBIX 20 4
- IPAKTUYECKHIX, CEMUHAPCKUX 40 8
- 1a00paTOPHBIX
- CaMOCTOSITEIILHOM pabOTHI 84 132
B T.4. UHANBHAYAJIbHOE 3aJJaHKe

HenennHoe KOMHUYECTBO YacoB, 6 12

B T.4. ayJUTOPHBIX 6 12

3.  OINHUCAHHME JNCHUIIJIMHBI

Ileau u 3axaun

I]ens - popmupoBaHue y CTYJACHTOB 3HAHUN MO TEXHOJIOTUU CO3JAAHUS HAHOCTPYKTYpP Pa3IMYHOTO
TUIA, BKIIOYas OCHOBBI METO/JOB MOJEKYJISIPHO-TY4eBOH SHMUTAKCHM, Ta30(a3HOW SMUTAKCUH,
auTorpaduu U BEICOKOTEMIIEPATypHOTO CHHTE3a HAHOKPUCTAIJIOB B IUAJIEKTPUUYECKUX CPEIax.
3adaua — dopmupoBaHue 3HaHWN B 00JACTH TEXHOJIOTHUH CO3[aHMS HAHOCTPYKTYP M H3YUEHHS HX
CBOICTB.

TpeOoBaHMsI K pe3yJbTaTaM OCBOEHMSI IMCHUILIMHBI. [Iporecc n3ydyeHuss NUCIUIIIIMHBI
«Du3KKa TETePOINUTAKCHANBHBIX HAHOCTPYKTYp» HampaBlieH Ha (OPMUPOBAHHE DSIEMEHTOB
cnenyromux kommeteHuii B coorBerctBuu ¢ ['OC BIIO JIHP mo HampaBiieHHIO MOATOTOBKH
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28.03.03 Hanomarepuaqbl ¥  OCHOBHOM  0OOpa30BaTEJIbHOM  MPOTPAMMBI  BBICIIETO
npodeccnoHabHOTO 00pa3oBaHus HanpasieHus noaroroBku 28.03.03 Hanomartepuars.
a) oowexynomypuuvix (OK):
CHOCOOHOCTBIO K cCaMOOpraHu3aiiu u camooopasosanuio (OK-7);
CIIOCOOHOCTBIO K KYJIBTYPHOMY MBIIUIEHUIO, K 0000IEHUI0, aHAINU3Y, BOCIIPUSATUIO WH(OpMaLIUH,
IIOCTaHOBKE IIEJIU U BBIOOpY myTeit ee noctmkenus (OK-10);
0) oowenpogheccuonanvnvix (OIIK):
CIOCOOHOCTH MCTOJIB30BaTh B MPO(ECCHOHATBLHON JIEATEIBHOCTH 0a30BhIC €CTECTBEHHOHAYYHBIE
3HAHWA, BKIIOYas 3HAHWS O TMpeAMeTe U OOBEeKTax U3yYeHHUs, METOJaX HCCIe0BaHuUs,
COBPEMEHHBIX KOHIEMIUAX, JTOCTIKEHUSX U OTPAHMUYCHUSIX €CTECTBEHHBIX HayK (TIPEkKIE BCETO
XMMHH, OHOJIOTHH, SKOJOTHH, HayK o 3emiie u uenoseke) (OITK-1);

CIIOCOOHOCTh ~ WCIONB30BaTh B  NPO(PECCHOHAIBHON  NEATENhbHOCTH  0a30BbIE  3HAHHS
(GyHIaMEHTAJILHBIX pAa3[eIOB MaTeMaTHKH, CO37aBaTh MAaTEMaTHYECKHE MOJICIH THUIOBBIX
poecCHOHANBHBIX 3a/lad ¥ MHTCPIPETHPOBATH IOJTYYCHHBIE PE3yJIbTaThl C YYETOM TPaHUI]
npumenumoctu mozeseit (OITK-2);

CIOCOOHOCTh ~ NMPHUMEHSATH OCHOBBI METOJIOB  HWCCIICJOBAHMS, AaHalN3a, AWArHOCTHKH U
MOJICJIMPOBAaHMUs] CBOWMCTB HAHOMATE€pHUaJIOB M HAHOCHUCTEM HEOPraHMYeCKOH M OpraHuyecKou
IIPUPO/IBI, B TBEPJIOM, KHUJIKOM, T€JI€00pa3HOM, a3pO30JbHOM COCTOSIHUM, BKIIIOUasi HAHOIUIEHKHU U
HAHOCTPYKTYPUPOBAaHHBIE MOKPHITHS, BHYTPEHHHE M BHEIIHUE I'paHULbl pazfena (a3, a Tawke
(bU3MUECKUX U XUMHYECKUX MTPOIIECCOB B HUX WM ¢ ux yuactuem (OI1K-4);

8) npogheccuonanvnuvix (IIK):
HAYYHO-HCCJIEA0BATEIbCKAS U MPOEKTHASA JeSITeJIbHOCTD:
CIOCOOHOCTh HCIOJNB30BaTh COBPEMEHHbIE HH(POPMAIMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTHH,
ri100anpHbIe HHPOPMAIIMOHHBIC PECYPCHl B HAYYHO-HCCIIEA0BATEIHCKOW IEATEIFHOCTH B 00JIaCTH
MaTepHaIOBEICHHS U TEXHOJIOIMH HaHOMaTepraaoB U HaHnocuctem (ITK-1);

CIIOCOOHOCTh HCIIOJIb30BaTh HA TMPAKTUKE COBPEMEHHBIE MPEACTABIECHUS HAyK O CBOMCTBax
BEIIECTB M MAaTEpUAlOB NpU Iepexoje HUX B HAHOPa3MEpPHOE COCTOsSHUE (HONb, OAHO H
JBYXMEpPHOE), O BJIMSHUM pa3Mepa Ha CBOWCTBAa BELIECTB M MAaTepHalIOB, B3aWMOJEWCTBUU
HaHOMATEPUAJIOB U HAHOCHUCTEM C OKpyKaroieit cpemoii (ITK-2);

HAY4YHO-WHHOBAIIMOHHAS /1eSITeJIbHOCTh:

CHOCOOHOCTh NPUMEHATh OCHOBHBIE THIIBI HAHOMAaTEPHUAJIOB M HAHOCHCTEM HEOPTraHUYECKOM
(MeTaInYecKuX M HEMETAJUIMYECKHUX) U OPraHUYeCKOM (IOJIMMEPHBIX U YIJIEPOJHBIX) MPUPOJIbI
(TBepIBIX,  KHIKHMX,  TeleoOpa3HbIX,  a’pO30JbHBIX),  BKJIIOYAas  HAHOIUIGHKH  H
HAaHOCTPYKTYPUPOBAHHbIE TOKPBITHS, JJI1 pPELICHUs TPOU3BOACTBEHHBIX 3ajad, BIAJEHUEM
HaBbIKAMU BBIOOpa OSTUX MAaTEpHAIOB JUISl 3aJaHHBIX YCIOBHUH OHKCIUTyaTallkd C Y4eTOM
TpeOOBaHUI TEXHOJOTUYHOCTH, SKOHOMUYHOCTH, HAJIE)KHOCTH U JJOJTOBEYHOCTH, SKOJIOTHUYECKUX
nocieacTBuii ux npumenenus (ITK-5);

CIOCOOHOCTh TPHUMEHSTh HABBIKA HCIOJIB30BAHUS TEXHWYECKHX CPEICTB JJIs W3MEPEHHS W
KOHTPOJISI OCHOBHBIX IIapaMETPOB TEXHOJOTMYECKHX IPOLIECCOB TOJYYEHUS U CBOMCTB
HAaHOOOBEKTOB  (KJIACTEPOB,  HAHOYACTUI,  (yJIJIEpEeHOB,  HAHOTPYOOK),  HAHOCHCTEM,
HaHOMaTepHuaioB u usaenuit u3 vux (I1K-7).

B pe3yabTare usydeHnst y4eOHON JUCHUIIMHBI CTYACHT I0JI7KEH :

3HamMb: METObI CO3/1aHNs HAHOCTPYKTYP Pa3IUYHOr0 THUIIA: MOJIEKYJISIPHO-JIy4eBasi SIUTAKCHs,
razogazHasi SMUTAKCHS, TUTOrpadusi U BEICOKOTEMIIEPATYPHBIM CHHTE3 HAHOKPUCTAJIOB B
JUDJIEKTPUYECKUX Cpelax.

ymemp: TUIAHUPOBATH U IPOBOJIUTH SKCIIEPUMEHTAIIBHBIE UCCIIEI0BAHUS U TI0JIy4aTh
KOJIMYECTBEHHBIE OLIEHKH I1apaMEeTPOB HAHOCTPYKTYD.



eénaoemsp:

HaBBbIKaMH

IMPOBCACHUA  OKCIICPUMCHTAJIBHBIX I/ICCJ'IC,Z[OBaHI/Iﬁ U IIOJYYCHHEM

KOJIMYECTBEHHBIX OLIEHOK IIapaMETPOB HAHOCTPYKTYP.

4.  COILEPXAHUE JUCIUIIVIMHBI U ®OPMbI OPTTAHU3ALIUU YYEBHOI'O

ITPOLOECCA

HopsinkoBbIi
HOMep U TeMa

Kp aTKoO€ COACPKAHUEC TEMBI

Cooepircamenwvnutii modynw 1 «llonynposoonurogvie 2emepocmpyKmypuly

Tema 1.
TBepaorenbHbIE

reTePOCTPYKTYPHI

[TonynpoBOIHUKOBEII reTeponepexo1

Tema 2.

Pa3zmepnoe
KBAaHTOBaHUE u
KBaHTOBO-
pa3MepHbIe

CTPYKTYPBI

Tunsl  KBaHTOBOpPa3MEPHBIX  CTPYKTyp. PasmepHoe  KBaHTOBaHHE

3J'ICKTpOHHOI>i IIOACHUCTEMBI KBAHTOBBIX TOYCK

Tema 3.
[Tpo6rembr
TEXHOJIOTHH
KBaHTOBO-
pa3MepHBIX

CTPYKTYpP

N3srorosnenune METa/UIMYECKUX npubopoB
OJINKHETNOIbHOW MUKPOCKOIIHH.
N3roroBineHue AUBIEKTPUYECKUX HAHOPA3MEPHBIX 30HAOB HAa OCHOBE

BOJIOKOHHO-OIITUYCCKUX CBETOBOJ0OB

HAaHO30HJ0B JJI

Tema 4.

CuHTE3 U CBOMCTBA
(OTOHHBIX
KPUCTAJIJIOB

doToHHBIC KpuUCTaJlJIbI. H3rorosnenue q)OTOHHBIX KpUCTaJlJIOB

Cooepircamenvuulii Mo0yb 2 « INUMAKCUANbHOE 6bIPAUUEAHUE HAHOKPUCMANI06 »

Tema 5.
MonexkyispHo-
JTy4yeBas
SIUTAKCHS,
razogazHas
SIUTAKCHS,
HaHOJIUTOrpadus

MonekynapHo-ny4deBas SIUTAKCHS. lazodaznas SIUTAKCHS.

Hanonurorpadus

Tema 6.
BricokoTemmepary
PHBIA CUHTE3
HaHOKPHCTAJUIOB B
JTUBIIEKTPUYECKUX
cpenax,
CaMOOpraHu3alus
KBAHTOBBIX TOYEK
u KBaHTOBBIX
HUTEH

CaMoopraHI/Baqu{ KBAHTOBBIX TOYEK U KBAHTOBBIX HUTEH

TemaTnuyeckuii mjiian

ConepxaTteabHblii Monyasb 1 «Iloaynposoonurossie 2emepocmpyKkmypuly

Ha3BaHus coepKaTeIbHbIX |

Koan4yecTBo 4acoB
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Tema 1. TBepaoTENbHBIC
pA 18 |2 |4 12 18 | 2 16
reTePOCTPYKTYPHI
Tema 2. Pa3mepnoe
KBAaHTOBaHWE MW KBaHTOBO- | 16 | 2 | 4 10 18 2 16
pa3MepHbIE CTPYKTYPBI
Tema 3. [Tpo6aembr
TEXHOJIOTUHU KBaHTOBO- [ 18 | 2 | 6 10 16 16
pa3MepHBIX CTPYKTYP
Tema 4. Cunrte3 u CBOICTBa
20 4 |6 10 18 2 16
(OTOHHBIX KPUCTAIIOB
Hmozo no
cooepycamenvromy mooyaio | 72 | 10 | 20 42 70 | 2 4 64
1
TemaTnuyeckuii mjian
CopaepxkareJbHbIH MOAYJIb 2 «InumakcuaibHoe éblpauiuéanue HAaHOKPUCMAii08 »
KoJunuyecTBo 4acos
Ounas ¢gopma 00yueHus 3aouHas popma o0yueHust
B T.4. B T.U.
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Tema 5. MonekynspHo-
Ty4yeBasi AIMUTAKCHS
Y1 ’ 38 | 6 |10 22 36 | 1 | 2 33
razodazHasi SMUTAKCHUs,
HaHOIUTOrpadus
Tema 6..
BricokoTeMmiepaTypHbIi
CUHTE3 HAaHOKPHUCTAJIJIOB B
P 34 4 |10 20 38 1 2 35
TUDJICKTPUYECKUX Cpefiax,
caMoOpraHu3aIis KBAaHTOBBIX
TOYCK M KBAaHTOBBIX HUTCH
Hmozo no
cooepycamenvromy mooyaio | 72 | 10 | 20 42 4| 2 4 68
2
Bcezo no modynrw 144 | 20 | 40 84 144 | 4 8 132

5. METOAUYECKHE PEKOMEHJALWUN JJISI IPOBEAEHMST
JIEKIHHOHHBIX, IPAKTHYECKHUX U JIABOPATOPHBIX 3AHATHUU



TeMbl JIEKIIHOHHBIX 3aHATHH

Ne Konuuecmeo
i Ha3zeanue memoi 4aCos
1 |TBepnoTenbHBIE TETEPOCTPYKTYPHI 2
2 [Pa3mepHOE KBaHTOBAaHHE U KBAHTOBO-PAa3MEPHBIE CTPYKTYPbI 2
3 [[Ipo6sieMbl TEXHOJIOTUU KBAaHTOBO-Pa3MEPHBIX CTPYKTYP 2
4 |CunTe3 u cBOMCTBa (POTOHHBIX KPUCTAJIIOB 4
5 [MonekynspHo-1y4eBas SMUTAKCHsI, ra30(a3Has AMUTAKCHS, 5
HaHOJIUTOTpadus
6 |[BoicokoTemriepaTypHblii CHHTE3 HAHOKPHCTAJIOB B AMAJIEKTPUIECKUX 4
cpelax, CaMOOpraHu3alys KBAaHTOBBIX TOUEK U KBAHTOBBIX HUTEH
BCEI'O 20
TeMbl NpakTHYeCKUX 3aHATHI
Ne Koauuecmeo
i Ha3zeanue memoi 4aCos
1 |UzrorosneHue METaJUTNIECKUX HaHO30H/IOB JUISL npuOopoB 10
OJIMKHETOJILHOW MUKPOCKOIIUN
2 [AsroroBieHue OMAIEKTPUUECKUX HAHOPA3MEPHBIX 30HJOB Ha OCHOBE 10
BOJIOKOHHO-OTITUYECKHUX CBETOBOIOB
3 [[TomyueHue TOHKHUX CJIOEB pa3IMYHBIX MaTEPUATIOB METOIOM TEPMUUYECKOTO 10
HAITBUICHUS B BAKYyMe
4  [TexHOMOTHS M3TOTOBJICHUS TBEPAOTEILHBIX HAHOCTPYKTYP 10
BCEI'O 40
6. METOAMYECKUE PEKOMEHJIAIINU IO OPTAHU3ALIUN
CAMOCTOSTEJABHOMN PABOTHI CTYJEHTOB
Opranunsanus caMOCTOSITeIbHON Pad0oThl CTYICHTOB
Ne Konuuecmeo
i Has3zeanue memut wacos
1 |Poct HaHOCTPYKTYp Ha (paceTUPOBAHHBIX TOBEPXHOCTSX. 8
2 |TpexmepHbIE MACCUBBI KOT€PEHTHO-HAMNPSKEHHBIX OCTPOBKOB. 8
3 [[ToBepxHOCTHBIE CTPYKTYPHI INIOCKUX YIPYTUX TIOMEHOB. 8
4 |CTpyKTYpHI C IEPUOIAYECKON MOAYIISAIIUEH COCTaBa B SMTUTAKCHATBHBIX 8
[UIEHKaX TBEPJIBIX PACTBOPOB MOIYIPOBOJHHKOB.
5 [Yrnepoanble HAaHOTPYOKH: CHHTE3 U (PU3NUYECKHUE CBOUCTBA. 8
6 |CunTe3 u xapakTepusanusi KBAaHTOBBIX HUTEH 9
7 |CuHTe3 MaccHBOB HAHOCTEPKHEH M KBAHTOBBIX HUTEH Ha OCHOBE 9
«111a0JIOHHOW» TEXHOJIOTUH.
8 [MeTozp! IITAaMITOBKH IJIs1 TIPOU3BOICTBA HAHOCTPYKTYDP. 9




9 [Marepuains! 1151 HAHORJIEKTPOMEXAHUIECKIX CUCTEM. 9
10 [HanoxamensHble (droplet) TexHomOTHY. 8
BCEI'O 84

BoOoo~NoH ORNE

7. NUHANUBUAYAJIBHBIE 3AJIAHUSI (re npedycmompeno pabouum nianom)
8. KOHTPOJIBHBIE BOITPOCHI K IPOMEKYTOUYHOMN ATTECTAIIUA

Yro Takoe MmoryrpoBOJIHUKOBBIN TeTepornepexon’?

Kakue akTops! yanThIBarOTCS IIPH MOCTPOSHUH 30HHOW AMArpaMMbl TeTeporiepexona’?
B vem 3akmogaercs 3¢ ekt pa3smMepHOro KBaHTOBaHUS?

[Tepeuncnute TUIIBI YIEMEHTAPHBIX HAHOCTPYKTYP?

Kakum 00pa3oM MeHSETCs SHEPreTUYECKHd CIEKTP 00BEMHOTO MOTYITPOBOIHUKA TIPU

EepeXoac K AByMEPHbBIM, OTHOMCPHBIM U HYJIbMCPHBIM KBAHTOBbBIM HaHOCTPYKTypaM?

[lepeuncnyure OCHOBHBIE TUIIBI ITOJIYIPOBOIHUKOBBIX KBAHTOBBIX TOUYEK.

Kakue 00bexThl Ha3bIBatOTCS (POTOHHBIMU KpUCTAIIAMU?

[lepeuncnnre OCHOBHBIE KJIACCH (JOTOHHBIX KPUCTAILIOB.

[TpuBeaute npuMepsl HOTOHHBIX KPUCTAILIIOB, BCTPEUAIOIIUXCSI B IPUPOJIE.
MeToapl CHHTE3a OJJHOMEPHBIX, TBYMEPHBIX U TPEXMEPHBIX (POTOHHBIX KPUCTAIIIOB

9.  OBPA3ELl MOAYJIBHOT'O KOHTPOJIA
(obpaszey eapuanma u Kpumepuu oyeHUBAHUL)

rOY BIIO «JIOHEIIKWI HAIITMOHAJIbHBIN YHUBEPCUTET»
dakyapTeT PUINKO-TEXHUUYECKUM

Hanpasnenue noocomosku:  28.03.03 HanomaTtepuaJibl

Ipoghunv:

Ilpoepamma noozomosxu: bakanaspuam

Cemecmp 8

Yuebnas oucyunnuna QDu3uka zemepoInUmMaKcuaIbHbIX HAHOCMPYKMYp

MOAYJIbBHAA KOHTPOJIBHAS PABOTA
BAPHUAHT Nel

1. Tunel 3eMeHTapHBIX HAHOCTPYKTYP.
2. OcHOBHBIE KJTacChl (POTOHHBIX KPUCTAILIOB.
3. MeTtonbl cuHTE3a 0THOMEPHBIX (DOTOHHBIX KPUCTAIIIOB.

YTBepkeHO Ha 3aceJaHuH Kadeaphl TeOpeTUIeCKor (PU3UKU M HAHOTEXHOJIOTHH,
MPOTOKOI Ne OT «__» 20 1.

3aBeayromuit kadeapoit
IIpenonaBarens

Kpurepun oueHnBaHus MOAYJIbHOI0 KOHTPOJISI

Homep 3a0anusn Koauuecmeo oannoe

3amanue 1 10
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9.

3aganue 2 10
3amanue 3 10
Bcezo 30

10. OBPA3EL DK3AMEHAIIMOHHOI'O BUJIETA

Teopemuueckue 6onpocwl K 3auemy
Onpenenenue u KiaccuPpUKaIus reTepocTpyKTyp.
W3oTunnble 1 aHU30TUITHBIE TETEPONIEPEXObI.
JIBOIiHBIE 1 MHOTOCIIOMHBIE TE€TEPONEPEXOIbI.
OcHoBHbIE KpUTEpUU (OPMUPOBAHUS TETEPOIIEPEXOO0B, TOI00pa reTeponap
. Anddy3noHHbIE U SMTUTAKCUAIBHBIE TEXHOJIOTUU (POPMUPOBAHUS T€TEPONIEPEXOI0B.
HNonHno-mia3mMeHHbIe METOIbI MOTYUYEHUS TOTYTPOBOAHUKOBBIX T€TEPOIEPEX0/I0B.
PaBHOBecHOE U HEPaBHOBECHOE COCTOSIHUE T€TEPOIepexoia.
DHepreTuveckass JauarpaMma HM TOKH 4Yepe3 TeTepomlepexo] B PABHOBECHOM U
HEPABHOBECHOM COCTOSIHHH.
Mojenu rereponepexoioB.

10. Pacyet mapamMeTpoB aHM30TUITHOTO T€TEPONEPEXO0Ia.

11. IlonsaTre uaeansHOro reTepornepexoa, Moaens AHAEpCOHa.

12. MexaHu3MBbI IEpeHOCa TOKa B rereponepexonax. MHXeKus u pekoMOnHaIus.

13. D dexTh OTHOCTOPOHHEN MHKEKIIUN 1 CBEPXUHKEKIIUU B T€TEPONIEPEX0IaAX.

14. Ocobennoctu BAX rereporiepexona.

15. Dddexrt [ons. [ToBepXxHOCTH MOTYIPOBOTHUKA.

16. Konrakr  mertaur-monynpoBogHuk.  Mogens  IloTtku.  30HHBIE — JHAarpaMMbl.

I/I,HeaJ'II/ISI/IpOBaHHaH MOJCJIb U ITOBCPXHOCTHBLIC COCTOSAHUA. OOBEMHBIN CIOIA.

17. OcuoBuble mapamerpsl Oapbepa IlloTTkn. PaBHOBecHOE M HEPaBHOBECHOE COCTOSHUE

6apnepa LllorTku D¢ dext HloTTKN.

18. Teopusi TEPMOIJIEKTPOHHON SMUCCHHM WM TYHHEIHPOBaHUS. BwicoTa Oappepa pa3inyHBIX

MOJIYIIPOBOIHUKOB.

19. Muonwer LIIOTTKH ¢ OXpaHHBIMH KOJIBIIAMH U3 P-N IEPEXOJI0B.
20. ITpumenenue quonos LoTTku.
21. MeTompl  WCCIIEOBAaHMS  TIOJYIPOBOJHUKOBBIX TETEPOCTPYKTYP U IMOBEPXHOCTHO—

OapbepHBIX CTPYKTYP.

22. MeTox BOJIbTaMIIEPHBIX XapaKTEPUCTHK.

23. Metoa BosibT(hapagHbIX XapaKTePUCTHK.

24. MeTtopl I3MEPEHHUS BBICOTHI IIOTEHITHAIEHOTO Oaphepa.
25. MeTton sHEprUM aKTHUBAIIHH.

26. ®OTO3IEKTPUICCKHIA METO/I.

3ayeTHas paboTa BKIIIOYAET TPU 3aJaHMUs, 32 KOTOPBIE CTYICHT MOXKET MOoIydnuTh Max 50

0aJlIoB.

Kpumepuu ouyenusanun zauema
Homep 3a0anusn Konuuecmeo 6annoe
3aganue 1 15
3aganue 2 15
3amanue 3 20
Bcero 50 6ann10B
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11. KPUTEPUU OLIEHUBAHUA

ITo kypcy «®Pu3nka TeTepOdNMUTAKCUATBHBIX HAHOCTPYKTYP» MPEIIONIaracTcs MPOBEACHHE
NPOMEKYTOYHOW aTTECTalldd B BHJIE MOJYJIBHOTO KOHTPOJIS, BBINIOJHEHUE WHIWBUYAITBHOM
paboThI ¥ 3a4eTa. 3a4eT CAA0T CTYJAEHTHI C LIETbIO MOBBIICHUS PEUTHHTA.

Pacnpeoenenue 6annos, Komopule MoZym HOIYYUNLL CHLYOEHHIbL
6 npoyecce uzy4eHus OUCUUNIUHbL

OprannzanmoHHO CPC Bcero
yueonas pabora NupusuayanbHasi | MoayabHbIA KOHTPOJIb
CTyJeHTa pa6ora
max 10 6amuioB max 10 6amuioB max 30 100
OayoB
ILlIxana coomeemcmeusn 6an106 HAUUOHANLHOU WIKATlE
Omnenka Omnenka mo OueHka o rocyapcTBeHHOM HIKAaJie Onenka mo
no mkaje | 100-6anabHoM (3x3aMeH, TP PepeHUINPOBAHHBIN 3a4eT) rocy1apcTBeHHOMI
ECTS HIKaJie mKaJje (3ayer)
A 90-100 5 (OTIIMYHO) 3a4YTEHO
B 80-89 4 (xopor1io) 3a4TEHO
C 75-79 4 (xoporio) 3a4TEHO
D 70-74 3 (YyIOBIETBOPUTENHHO) 3a4TEHO
E 60-69 3 (YIOBJICTBOPHUTEIHHO) 3a4TEHO
FX 35-59 2 (HeYOBJIETBOPUTEIHLHO) HE 3aUTCHO
C BO3MOKHOCTBIO TIOBTOPHOI cllaun
F 0-34 2 (HeyIOBJIIETBOPUTEIHHO) HE 3a4TCHO
C BO3MOKHOCTBIO TIOBTOPHOM ClIa4y¥l PU YCIOBUHU
00s13aTeIpHOTO HAOOpa JOTIOTHUTENIBHBIX 0aJIJIOB

12. MATEPUAJIBHO-TEXHHUYECKOE OBECIHEYEHHUE YYEBHOI'O ITPOLECCA

JIeKIMOHHBIE M MpaKTUYeCKHe 3aHATUS 1o  y4yeOHoW  aucuuiuinHe — «Pusuka
reTepO3NMUTAKCUATIBHBIX HAHOCTPYKTYpP» MpOBOAATCA B yueOHOM naboparopun Ne0l6 «Dusuka
HOJYIIPOBOHUKOBY. JlabopaTtopusi ocHalleHa KOMILIEKTOM ydyeOHol meOenu Ha 18 mocamodHbIX
MecT, (GaoMacTepHONM IOCKOH, 1 HOYTOyK ¢ JHIIEH3HOHHBIM IPOTPAMMHBIM 00€CIICUeHUEM,
JIOCTYNIOM K ceTd MHTepHeT, 1 MynbTUMeIUiHbIA MPoeKTOp, | 3KkpaH nepeHocHoH, |BakyyMHbIN
yHuBepcaibHbId mocT -2K, 1 ®opBakyymusbliii Hacoc, 1 Cnektpomerp CM - 4A. B yueOHoii
nabopatopun «NEeKTpOHHOW MuKpockonum» Ne313, 000pyaoBaHHOWH KOMIUIEKTOM Y4eOHOMH
Mebenu Ha 6 TOCaJo4YHBIX MECT, KOMIUIEKT pabodyero Mecra mpemnojaBarens, 1 HOYTOyK c
JIMIIEH3MOHHBIM TPOTrPaMMHBIM oOecreueHneM, IocTyrnoM K cetu MurepHer, 1 DnexTpoHHBIH
MHKpPOCKOI BakyyMHbII-100JIM, 1 Mukpockon wmetamiorpadpudeckuii-7, 1 Bakyymmerp
MOHU3aIMOHHO-TepMonapHbIii-2All, 1BakyyMHbIi yHUBEpCaIbHBIN MTOCT-4.

CamocrosaTenbHass padoTa CTYIEHTOB MPOXOAMT B YHUTAJIbHOM 3aji€  CIPAaBOYHO-
o6ubmuorpaduueckoir uHpopmaroHHo pabotel (aya. Ne 102: r. [loneuk, mp. ['yposa, 6),
MOMEIIEHUE OCHAIICHO KOMIUIEKTOM ydeOHOW MeOenu Ha 23 mocaJoyHBIX MECTa, KOMIIBIOTEp B
kommiekte (1 1mT); B 3ame anekTpoHHOW uHpopmanuu ([Joneuk, mp. I'ypoa, 6, Ne 104-a.).
[TomelieHue OCHAIIEHO KOMIUIEKTOM ydeOHOoW Mmebenu Ha 40 Mocajo4yHbIX MECT, KOMIIBIOTEpP B
KOMIUTEKTe (6 1IT);




11

13.  PEKOMEHJOBAHHASA JIUTEPATYPA

Ne
n/n

HaumenoBanue

KoJa-Bo
IK3EeMILISIPOB
B OMOJIMOTEKE

JlonHY

Hanan4yue
3JIEKTPOHHOMI
BEpPCHHU B
IbC

Ocnosnas 1umepamypa

WBannmein, H. II.  Pasmepnble  a3ddextsi B
HAaHOKPUCTAUIMYECKUX  MaTepuayax  [DNEeKTpOHHBIN
pecypc] : TUIs CTYICHTOB, ACIUPAHTOB,
CHEUAIN3UPYIOIIMUXCS 10 HAIPaBJICHUIO IMOJATOTOBKHU
030402 «bpwu3uka» ¥ CHEUATUCTOB B 001acTH (PU3MKH
KOHJICHCHPOBAHHBIX CpE/l, TEOPEeTUYECKOr (u3uku u
HanotexHojoruid. / H. Il. MBanune, C. B. Tepexos, B.
M. KOpuenko ; I'OY BIIO "Jloneukuii HalmoHaJIbHBINA
YHUBEPCUTET", DU3BHKO-TEXHUYECKHUI
dakynerer,Kadbenpa  Teopermueckoit (1071635097 u
HaHoTexHojorui. - Jomeuk : JomHY, 2019. -
DJEeKTpOHHBIE TeKCTOBbIe AanHbIe (1 daiin).

bypasneB, 0. M. OcHOBbl HHXEHEPHH IOBEPXHOCTHU
METAIIMYECKUX JleTallel U KOHCTPYKUMH [DJIeKTpOHHBIN
pecypc] : [yuebHoe mocobue] / FO. M. Bypasnes, H. IL.
Npanunpin, A. I'. Munocnasckuii ; [OY BIIO Jlonenkwuit
HaluMoHaNbHBIM yHuBepcuter. - Jonmeux : ['OY BIIO
"HouHY", 2017. - Dnekrponnsie nanusie (1 daiin).

bexmrenr, ®. IloBepXHOCTM W TpaHUIBl pa3jena
nosynpoBogHukoB / @. bexmrent, P. Ounepnaiin ; [lep. ¢
anri. nop pex. W. 11. 3earuna. - M. : Mup, 1990. - 484 c.

KoBanpuyk, B. B. Kiacrepuas  Moauduxamms
HOJYIPOBOJHUKOBBIX — rerepocTpyktyp / B. B.
KoBanbuyk. - K. : Xaii-Tex-IIpec, 2007. - 303 c.

Honoanumensnas numepamypa

['pszuoB, O. C. Tabmuubl s pacyeTa KUHETHYECKUX
ko3 duurentoB B noaynpoBogHukax / O. C. I'ps3HOB ;
AH CCCP, Un-T nonynpoBoauukoB. - Jlenurpan : Hayka,
1971.-63 c.

bxagapos, T. . [edextst u auddysus B
aMUTaKCUaIbHbIX cTpykTypax / T. JI. Jxadapos ; [0oTB.
pea. b. U. bonrakc] ; AH CCCP, ®u3uko-rexHu4ecKuit
uH-T M. A. @. Uodde. - Jlenurpan : Hayka, 1978. - 207
c

Amkpodt H. @usuka tBepaoro tena. T. 1 / H. Amkpodr,
H. Mepwmun ; Ilep. ¢ anrin. A. C. Muxaitnosa ; Ilog pexn.
M. U. Karanoga. - M. : Mup, 1979. - 399 c.

14. HUHO®OPMAIIMOHHBIE PECYPCbI
http://donnu.ru/ — caiit JlouHY.

http://library.donnu.ru/ — caiit 6UGIMOTEKH

15. NPOI'PAMMHOE OBECIIEYEHHUE
1. Windows 7 PRO (kopriopatusHas auuen3us JOHHY Ne 46484614);



http://donnu.ru/
http://library.donnu.ru/
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2. Microsoft Office (kopnioparusHas aureH3ust JJOHHY nuniensus Ne 46472919);

3. Microsoft Visual Studio (suniensust mporpammsl DreamSpark it BeICIINX y4eOHBIX 3aBEICHUI);
4. Jlunensun GPL, Apache, BSD mist cBob6ogHoro mporpammuoro obecrnieuenust: FreeLab, Scilab,
Free Pascal, AatuBupyc Kacnepckoro, Adobe Acrobat Reader, xPDF

PabGowas mnporpaMMa paccMOTpeHa M TepeyTBEpXKAE€HAa Ha 3acelaHuu  Kadeapsl
TEOPETHYCCKOM (PU3UKM M HAHOTEXHOJIOTHI C n3MEeHEeHUsIMU (0e3 n3MeHeHuit) Ha 20 TO/I.
IIporokon Ne or“ 7 20 r.
3aBenyroumii kadeapoit

PaGouass mnporpamMma paccMOTpeHa U IepeyTBepXkKJIeHa Ha 3aceJaHuu  Kadeapsl
TEOPETUYECKON (PM3UKU U HAHOTEXHOJIOTHH ¢ M3MeHEeHUsAMU (0Oe3 u3menenuii) Ha 20 rog.
[Ipotokon Ne or“ 7 20 T
3aBenyrommii kadeapoit




