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1. OEJA OCBOEHUS IUCIIUINJINHBI

I_[CH]': OCBOCHHUS JUCHUIIIIMHE] ((HaHO(bOTOHI/IKEl» ABJIATOTCA:

* IOJIYYEHHE 3HaHUP o MOCJICTHUX JOCTHIKCHUSX B 00J1acTH HaHO(pOTOHI/IKI/I U ONTO3JICKTPOHUKH U
(I)OpMPIpOBaHI/Ie Y CTYACHTOB HAY4YHOI'O MBINLJIEHUSA U COBpeMeHHOﬁ eCTeCTBCHHOHay‘IHOﬁ KapTHHBI MHDAa,

* H3YYCHHUEC MaTCPHAIIOB, UMEIOIINX HaHOMCETPOBLIC pa3MEpLI C HOBCHIIMMU ONITHYECKUMHU CBOﬁCTBaMH;

* U3YUYCHUC COBPEMCHHRBIX pa3pa60TaHHbe APXUTEKTYP 154 TEXHOJIOTUH IpOHU3BOACTBA
HaHOCTPYKTYPHPOBAHHEIX yCTpOﬁCTB reHepanu, YCHJICHWS, MOIYJIALAH, nepenaiu U ACTCKTHPOBAHUA
JJIIEKTPOMArHuTHOTO U3JTYYCHHUA U HpI/I60pOB Ha OCHOBC TaKUx yCTpOI;‘ICTB.

2 MECTO JMCHUIIJIMHBI B CTPYKTYPE OIIOII BO
Hucunnmmba «HanodoToHuka» OTHOCHTCS K JMCHMIUIMHAM 1O BEIOOpY BapHaTHBHOW uyacTH 6ioka B.l
OCHOBHOM MpodeccHOnaNBEHOM 06pa3oBaTeNbHOMN MPOrPaMMBbL VI3yuenue MUCIMIUIMHBI IPOXOMUT B TPETHEM
CEMECTpE, TaK Kak oHa TpeOyeT 6a30BOil MOArOTOBKU B 061ACTH HAHOTEXHOIOTHI 1 ¢uzuxw TBEpHOTO TENA,
3HAHUH METOJI0B TONTy49eH s KOMIIO3HIIMOHHBIX MaTEPHAIOB,
JUIsl M3yHeHMS NMCLMIUIMHBI CTYIEHTBI JOJDKHBEI OONamaTh 3HAHUSAMH, YMEHUSIMH W HAaBLEIKAMH TIO
HCIOJIB30BAHHIO HAHOPASMEPHBIX YCTPOHCTB, HAHOMATEPHANIOB M KX CBOMCTB B 06JIaCTH HaHO(OTOHUKH,

HpepexBusuTsl aucnumivuel, «MHEKpO- ¥ HAHOCHCTEMBI B TEXHUKE W TEXHOJIOrHAX», «Texnomoruu
IPOU3BOICTBA MUKPO- M HaHOCHCTeM», «Kpuctamnorpadusy», «IlpemmmioMuas MPaKTHKa», BBIMOJHCHUE
HayIHO-HCC/IeIOBATENILCKOM U BBITYCKHOM KBanu(HKaIUOHHOH paBoThI,

3. IINIAHUPYEMBIE PE3YJbTATHI OBYUEHUS IO ANCITUILJINHE

[Inarupyemble pesynpbTaTh o0ydeHHs 10 MUCIMIUIMHE, COOTHECEHHBIE C [JJAHUPYEMBIMA  PE3YILTATAMN
ocroenus OTTOTT

Kox ¢opmupyemsix YporeHs 0CBOCHUS Ilnanupyemble pe3yabTaTsb 00YUCHHS N0 AUCLUMINHE
KOMITETEHLIM KOMMETCHUHH' XapakTepHsylowue sranbl GoOpMHUPOBAHUS KOMIETEHIWH
(mokasaresii OcBOEHUA KOMMETEHUMH)
1 2 3
[IK-] Yacmuunoe 3namp: npumepul nocmanoexu sadavy HAYNHBIX UCCREO0BaNUTl 6
obnacmu nazeproii mexnury u NA3CPHLIX MEXHON02UT U 8 CMENCHBIX
obnacmsx,

Ymemo: pabomamy ¢ ucmounuxamu ungpopmayuu o npospammax
PUHAHCOBOT NOYOepPICIU HAYYHBIX UCCIEO0GANUI;

Braoems:

HABbIKU COCMABNEHUS. ONUCAHUA MIAHUPYEMOZ0 HAYUHOR20

UCCNeO0BAH YA, |
[IK-4 yacmuunoe 3name: obnacmu npumenenus, npunyunbl Oelicmeus, KoOMROHEHMbl 1
MUnULHLLE 661X00HbIE XAPAKMEPUCINUKY BOTOKOHHBIX NA3EPOE;

Ymemv:  ananusuposame  sosmovicnwie  obnacmu BPUMEHEHUsS
BO/I0KONHO20 1A3epPaA & 3AGUCUMOCIIN OM €20 XAPAKMEPUCIUK,
Bnademv: wagwiku pacuéma napamempos sonokonnozo aazepa u
nApamMempos 6XO0sUx 8 He20 KOMROHEHINOE;

IIK-6 YacmuYHoe 3name: ocHoeHbie usuueckue npuHyunel @ynryuonuposarnus
NA3EPHBIX INEMEHIMOB, UIZOMOBNIEHHBIX HA OCHOGE
HAHOCMPYKIMYPUPOBAHHBIX MAMEPUANOB;

Ymemeo: paspabameisame snemenmeor nazeproix cucmem na ocrose
HAHOCMPYKIMYPUPOBAHHBIX MAMEPUAN OB,

Bnademo.: nagviku koncmpyuposanus axkmusnix snemenmos Aa3epHeix
CUCMEM, BOINONHEHHbIX U3 HAHOCMPYKMYDUPOBAHHBIX MAMEDUANOE;

1 -
IMosrHoe umu HaCcTHUYHOE OCBOCHUE YKAa3aHHOW KOMIETEHIUU



4. OFBbEM U CTPYKTYPA JUCHUILJINHEI

TPynoeMKOCTE NUCIIUMILTIHEI COCTABIIIET 3 3aUeTHBIX exunnil, 108 wacos

r Buas! yueGHoit
paboThI, BKIIOYas
CaMOoCTOSATENbHYIO
padoTy cTyaeHTOB O6ben Soo
e 1 TPyIOEMKOCTb (B yHeBHOM p
£ yacax) ’ TEKYLIEro
o paboTsl,
g ¢ - c KOHTpOns
Ne | Hammenosanwe tem w/uin paspenos/tem | 8 | & g = YCIEBAEMOCTH,
g O = = TIPUMEHEHHEM
n/n JAUCLMITTMHBI 5 = 8 ) : hopma
S = s |9 UHTEpaKTHBHbI e
o = 8 8 TIPOMEKYTOUHO I
B = ° X METO/OB
st =] | Y O o arTecTauuu
> = = (B qacax / %)
o Q 0 O (no cemecmpam)
= E 5
E| &
=
1 OnTtudeckue ceoictea | 3 | 1-4 | 4 4 20 4/50% PelTHHr-koHTpOITL
HaHOKOMIO3HUTHBEIX MaTEPHATIOB Nel
2 DU3UKO-XUMUUECKHE cBoctBa | 3 | 5-7 | 4 12 20 8/50%
HAHOYACTHIL | |
3 Hanomnasmonuka 3 |9 2 2 20 2/50% Petitunr-koHTpOL
10 Ne2
4 Texnomnorun npouseoactsa | 3 | 11- | 4 10 |22 7/50%
HaHOCTPYKTYPHUPOBAHHBIX YCTPOUCTB 14 ]
5 Duszuxa npuGopoR Ha ocHose | 3 15- |2 4 13 3/50% PEHTHHI-KOHTPOIL
HAHOMATEPHaNOB 16 Ne3
6 Pazpaborka apXUTEKTYD | 3 17- |2 4 13 3/50%
HaHOCTPYKTYPUPOBAHHbIX YCTPOKCTR 18
Bceero 3a 3 cemectp: 3 - 18 36 | 72 27/50% 3a4€ET C OLUEHKOH
18
Hamyaue B auctunnure KIT/KP i
Hroro mo pucuunnune 3 1- 18 36 72 27/50% 3a4eT C OUEHKOMH
18 N

Conepxanne JTeKINOHHBIX 3AHATHI 110 AMCHHIIIHHE
Paznen 1. OnTryeckue cBoiicTBA HAHOKOMIIO3HTHBIX MaTepHaIoB
Jlexnms 1. HaroMaTepuans: u pa3smepHbie b ekt
Jlexums 2. PasnooGpasue THITOB HAHOMATEPHANIOB | KX CBOMCTE.
Pa3znen 2. ®usuko-XxuMH4ecKHe CBOHCTRA HAHOYACTHUI]
Jlexumst 3. MeToybl 1ONyYeHUs HAHOMATEPHAJIOR, HAHOYACTHL], TETEPOCTPYKTYpP, (OTOHHBIX

KPUCTAJIOB

Jlexuns 4. MeTo/ibl {MarHOCTHKU HAHOMATEPHAIIOB

Pazgen 3. HanomrasMoHnKa

Jlexums 5. BaaumoeiicTeue ¢ MeTaJuTHYECKUMU HaHOCTPYKTYPaMH U HAHOYACTHLAMM
Pasnen 4. Texnonorun npoussoacrsa HAaHOCTPYKTYPHUPOBAHHBIX YCTPOMCTB
Jlexuust 6. TeXHONOrNH IOy YCHNS HAOMATEPHAJIOB U HaHOCTPYKTYP U YCTPONCTB Ha KX OCHORE
Jlexnus 7. PaspaboTka u MpOeKTHPOBAHHUE BICMEHTOB HaHO(DOTOHUKHU

Pasgen 5. ®usuka npuGopos Ha ocHOBe HAHOMATEpPHAJIOB

Jlexuus 8. dusuaeckue npuHnUnE paGoThl M co3MaHMe npudopoB Ha 6aze HAHOMATEPHAIIOB U

KOMITO3UTHBIX CTPYKTYD

Paznen 6. PaspaGorka apxurexTyp HAHOCTPYKTYPHPOBAHHBIX YCTPOMCTB
Jlexuus 9. MonenupoBanue cBOHCTS, bu3HUEeCKUX SABICHUM W TEXHOIOIMUECKIX IPOIIECCOB B

HaHoMaTepuanax

2
Pacnipenenenue o6iwero uncia 4acos, ykasaHHBIX Ha NpakTHIeCKue 3auaTua B YII, ¢ yuetom vacos Ha KIT/KP



‘ 9 3
Conepxanue 1a60paTOPHBIX 3aHSTHIA 10 AUCIHILTAHE

Pasgen 1. OnTrueckue cBONHCTBA HAHOKOMIIO3UTHBIX MaTepHaJIOB

Ne 1.1 Mizyuenue criekrpoB nporyckaHus HaHOMATEPHAIOB

Nel.2 HMccnenoanye HAaHOYACTHI METOAAMY ATOMHO-CUIIOBOM MHKpPOCKONHH (ACM)
Paspen 2. du3uko-xumMudeckne cROMCTBA HAHOYACTHI]

Ne 2.1 TloydeHne KOMTOWIHBIX PACTBOPOB HAHOYACTHI]

No 2.2 MeTonsl ocaxkienus HaHOYACTHIL Ha NOAN0KKH

Ne 2.3 Wccnenosanne HaHOUACTUL METOAAMMU PacTpoBo# 3EKTPOHHOI MUKpockonuu (POM)
Ne 2.4 TlosmyueHne cnekTpoB KOMGUHALMOHHOTO pacceanns (KPC) HaHowacTHIL M HaHOMaTepHanios
Ne 2.5 Vsyuenue METONOB PEHTIEHOCTPYKTYPHOTO aHANIM3A HaHOMAaTEpPHaoB

Pazpnen 3. Hanomnasmonuka :

Ne 3.1 IMomyuenne 1 ucce[0BAHAE TOHKHX METAIUTHYECKHK [LICHOK

Pasznen 4. Texuosnoruu npoussoncrsa HAHOCTPYKTYPHPOBAHHBIX YCTPOUCTB

Ne 4.1 UcenenoBanne 06pasos HaHO- u MHKPOYCTPOHCTB ¢ momorepio POM

Ne 4.2 UcenenoBanue JIMHEEK JIa3epHBIX AMONOB Ha OCHOBE IE€TEPOCTPYKTYP

Ne 4.3 DemroceKkyHIHOE Na3epHOE CKPaHOUpOBaHUE U pe3Ka MaTepUaioB

Ne 4.4 GemTOCEKYHIHOE HAHOCTPYKTYPUPOBAHHE MarepuaioB

Paspen 5. ®usuka npubopos Ha 0CHOBE HaHoMaTepHaJIoB

Ne 5.1 Hccnenosanne rpadeHeHOBBIX CTPYKTYP U BO3MOXKHOCTH UX HUCIIOJIL30BAHUS

Ne 5.2 3anuch BOMHOBOAHBIX CTPYKTYP B OITHYECKHU IPO3payHBIX MaTepraax
Pazpen 6. PaspaGorka apxutekTyp HAHOCTPYKTYPHUPOBAHHBIX YCTPOMCTB

Ne 6.1 M3yueHue MeTOIOB 30H0BOIA nuTorpaun 1 GOpMHUPOBAHUE 3aTAHHBIX HaHOCTPYKTYp

3. OBPA3OBATEJIbHBIE TEXHOJIOTI'MU

B npenomapamun  muctmmmnst  «HAHODOTOHHKAy HCIIONB3YIOTCS  pasHOOOpasHble
00pa30BaTe/IbHBIC TEXHOIOTHHE KAK TPajULMOHHbIE, TAK H C IIPUMEHEHUEM aKTUBHBIX M MHTEPaKTUBHBIX
METOJ0B 00yUeHuSI.

AKTHBHBIE U UHTEPAKTUBHbIE METOMIEI OOy UCHHS:
—  Humepaxmuenas nexyus (pasoenvt Nel-3);
— Ipynnosas ouckyccus (pasden Nel);
—  Ananus cumyayuii (mema Ne 2.2);
— Ilpumenenue umumayuonnsix modeneii (mema Ne 4.1, Nod. 2);

6. ONEHOYHBIE CPEJICTBA AJIs1 TEKYHIET'O KOHTPOJS YCIIEBAEMOCT u,
IMPOMEXKYTOYHOM ATTECTAIIAU 11O UTOTAM OCBOEHUSA JAUCIHUTIIIMHBI A
YHEBHO-METOJIUYECKOE OBECITEYEHUE CAMOCTOSTEJILHOI PABOTbI
CTYAEHTOB
Texymuii KOHTPOJL yCIEBAGMOCTH SIBIISIETCS paclpenen€HHbIM U OCHOBAH Ha OUEHKE HCCKOJIBKUX
COCTARJISIOUIMX,
1. PesynpTaTsl pedTHHI-KOHTPOIA.
2. Bomonnenne u 3amuTa 1a6opaTopHEIX pabor.

Bonpocsi peiitrnr-konTposs Nol
KBanTOBBIE Orpannyenys. Pasmephnle a(dexThL.
Merozpl o)y e Hns HAHOYACTHUI] 1 HAHOMATEPHAJIOB,
KBaHTOBBIE TOUKH, KBAHTOBAs IPOBONOKA, HAHOCIIOH, :
JIoMHHECHEeHIMS KBAaHTOBBIX TOYEK/KBAHTORBIX [POBOJIOKAX MOJTYTIPOBOJHUKOBLIX MATEPHAIIOB,
3aBHCHUMOCTD YHEPIUM JIIOMUHECIEHTHBIX KBAHTOB OT pasMepa HaHOYACTHI[EI.

6. DOTOHHBIC KPUCTAILIBI M MeTaMaTepransl. [ToHsTHe 3allpeICHHON 300kl Pacipoctpanenue ceeta
B (POTOHHBIX MaTepHalIax ¢ 3alpeIleHHOM 30HOH.

7. OTpuLaTeNbHbIC TTOKA3ATEND IPETOMICHHS, Meramarepuans! i runepGoINYECKHe MATEPHATS.

I

* JlauHbiit MyHKT BHOCUTCS B pabouyro mporpaMMy TOJIBKO NPU HATHYUH MPAKTHYECKUX/NabopaTOpHbIX paboT B yueGHOM Mtane.



8.  MeranosepxHOCTH. AHOMANBEHOE HPENTOMIIEHHE 1 OTpa)keHwe,

9. Kotonassle pacTBOpEL

10. CruHTpOHNKA, MATHUTHBIE HAHOCTPYKTYDBL.

11. HanopasmepHas ontudeckas MHKPOCKOIIH,

12. Onrudeckue cBoiicTBa chepuuecKix YacTHl,

13. TloBepXHOCTHBIE MIA3MOHEI B HAHOTIA3MOHHUKA,

14. OCHOBBI JIOKAJIEHO YCHJICHHOH ONTHYECKOH MUKPOCKOTIHH K CIIEKTPOCKOIIHH,

15. Tonosnorus HaHOCTPYKTYD.

16. Jlasepnas aGmsims u nasepHOE OcakIeHHe.

17. Crocobsl (hopMHpOBAHMS HAHOYACTHI] 3aMaHHOTO pasMepa U yNopsJOYEHHBIX MACCHBOB ITHX
YaCTHULI.

18. OnTHyeckue auTOrpaduyIecKre METOIEL.

19. Hanecenme TOHKMX IVIEHOK B BakyyMe Ha TOJUTOMKH.

20. 3anmch BOMHOBOAHBIX CTPYKTYD (beMTOCEKYHTHBIM Ta3peHbIM H3TYICHUM.

Bonpocs! pelitunr-koutpos No2
[Tnasmon-nonspuTonHble 5 YEeKTh B HAHOCTPYKTYPHPOBAHHEIX KpUCTaJUIaX U METaMaTepraax.
[ToBepXHOCTHEIE MIA3MOHBI.
[TonapuTOHHBIE KPUCTAILTEL
Pe3onanchoe paacesnne cBeTa Ha HAHOCTPYKTYPUPOBAHHBIX TIICHKAX,
CBepXpaspelleHne i yCHIEHHe B METaAMaTepHANTaX.
OcoOeHHOCTH ONITHYECKUX CBOMCTR METaMaTepHaIoB,
OcHoBHBIE CITOCOOBI TONyYeRHUS JTA3ePHOLT HaHOKepaMHUKH,
M3Mepenue ceKTpOB NOrIOMEH S i JIFOMHHECICHITHH.
9. U3smepenne nopora ONTHYECKOH IPOYHOCTH AKTHBHBIX HIEMEHTOB,
10. OnTuueckas Hanokepamuka,
11. OcHOBHEIE IIOHATHS TeOpPUH BOIHOBOAOB. [ToyHOE BHYTpeHHEE oTpaxkenue. IloTepu u ycunenue
ONTHYCCKUX CUTHAJIOB.
12. Henuneitno-oniueckue >dpexrs! B OparToBCKUX BOIHOBOIAX.
13. DreMeHTEI TEOPUH ONITUYECKUX HAHOAHTEHH.
14. Monenuposanue onrudeckux 3bdhexTos B (POTOHHBIX KpUCTALIAX.
15. Cnoco6rI mosrydenus peanbHbIX HOTOHHBIX KPUCTAJIJIOB.

R NG kD

Bornpock! peTHHT-KOHTPOoIs No3

1. TI'eHepanus, pekoMGHHALKS M TIEPEHOC 3apAIOB B TIOJIYIIPOBOAHMKAX B paMKaxX 30HHOM Teopuu
IIPOBOTUIMOCTH.

2. Ousnueckre 0COBGEHHOCTH PaGOTHI T€TEPOCTPYKTYDP.

3. HaHOKOMIIO3UTHI: SHEproHe3aBUCHMAA U JYHAMUUCCKAS NaMsATh, KOHAECHCATOPEI, YCTPOUCTRA Ha
ITAB, MAKPOATTCHIOATOPR!, NIATYUKH, ONTHYECKUE IIPOLECCOPLI, CBETOBOABI, JIMHUK 3aJIEPIKKH,
YMHOXUTEJIH YacToT.,

4. Hanoxepamuka: [be303JIEMEHTSI, IbE30NATIUHKY, AMSIEKTPUKH, IOJIYIPOBOJHMKA, POBOIHUKH,
MAarHUTHBIC, OUTHYECKHE 3JIEMEHTBI, KOHCTPYKIIHOHHEIC KOPITYCHBIE JJIEMEHTHI

5. HanonopucTsle MaTepmansl HpOMeKyTOUHEIE CTPYKTYpBl B TEXHOJIOTHYECKOM IIpOLecce
M3TOTOBJICHUS HAHOIIEKTPOHHBIX U3/EINMH, MyJIbTUKATATH3ATOPE; HCTOYHUKY SHEPrHH, CEHCOPBI.

6.  CBepXIIPOBOJIHUKY: NATUMKH MarauTHoro u UK U3JTy4CHUH, ObICTpoeiCTRYIOmMME UdpPOBBIE U
AHAJIOTOBBIE 3JICMEHTHI.

7. HOMC: ummanranus u KoMGHEHPOBAHKE C APYTUMH CTPYKTYpPaMH.

8. HaHOHPOBOIIHI/IKI/I u HaHOTp}I6KHI CEHCOPHI, SMUTTCPBEI, TPpaH3UCTOPHI, MEPEKIIOUATENH,
JJICMCHTEI IIaMSTH.

9. MeTo/ibl MOJICIMPOBAHKS CBOHCTB HAHODJIEMEHTOB.
10. Cnoco0b! IUardocTHKK HAHO- W MHKPOYCTPOKCTB.




CamocTosiTesibHas1 paGoTa CTYICHTOB BKIIFOYAET B ceO:

I. AynuTopnas camocTosTenbHas paGoTa  CTYHEHTA 10 JMCHHIUIAHE BBITOJNHSCTCS  HA
IIPAKTHYCCKMX 3aHSATUAX TIPU PEIIEHUH 3a/au,

2. BHeayIuTOpHAs CaMOCTOATENbHAs pabOTa BBIIOIHAETCS CTYJICHTOM IpU yriyGICHHOM
USYUCHHA JIACIMILTHHET IO TEMe NPOHJIEHHON JeKLMH, NPM IONrOTOBKC K JIAGOPAaTOpHBIM paboTawm,
OcHOBHOH  (OpMOM caMOCTOSITENBHOM paGoTbl CTYIEHTa ABISETCS U3YyYCHHUE KOHCIEKTA JICKIINIA,
PEKOMEHIOBAHHON JTUTEPATYPEL.

CamocrostenpHas paboTa 3aBeplnaeT 3a]a4M BCEX NPYIUX BHIOB y4eOHOTO Hpouecca U MOJKET
OCYILCCTRIATECA Ha JICKUMAX, NPAKTHYECKUX 3AHATHAX, KOHCYIbTauuax. Kak dopma OpraHu3aluu
yu4ebHOro mpomecca caMoOCTOsTe/bHAs paboTa CTYICHTOB NPEACTABASET COOOH LieneHanpaBleHHyI0
CHCTEMATHHECKYIO IEATELHOCTD 110 IPHOOPETCHHIO 3HAHHH, OCYIIECTBIISEMYIO BHE Ay AHTOPHH.

KouTpoib BbImONHEHHA caMOCTOATENbHOM PaGOTHI OCYLIECTBASETCS B XONC BBUIONHEHUS H 3aIIUTHI
nabopaTopHEIX paboT Mo NUCHUILIHHE, Ha SK3aMEHE,

Bonpocs! 11 KOHTPOJIA caMOCTOSTENbHOIM PAGOTEI
B uém 3akmouaroTest 0Co6EHHOCTH B3anMONeHCTRYS 3JICKTPOMArHUTHBIX BOJIH ¢ HAHOOOBEKTAMHU?
Haiite onpesieenns OCHOBHBIX XapaKTEPHCTHK HAHOYACTHIIEL, HaHoMaTepHalia.

Kakue TeXHOOrMY CHHTE3a HAHOMATEPHUANOB SBJISIOTCS IIEPCIEKTUBHBIMU ?

Coopmynupyiite noHsTHE TUBPAKLIHOHHOTO npejena. Kak ero ymeHpmuTs?

Kakne MeTo/1b1 T03BOJISIOT AMAarHOCTHPOBATH/H3yYaTh HAHOOOHEKTHL?

6. B xakmx ycrpoiictBax (37MeMeHTAax) BO3MOMKHO IPYMEHCHUE  HAHOCTYKTYPUPOBAHHbIX
MarepuajioB?

7. Kak MOXHO yIpaBiIsSTh IIMPUHOH CIIEKTPa JIFOMUHECIICHIIHI HAHOYaCTHII?

8. Kakne THITBT N1a3epHOI KePAMUKH HCIIONB3YIOT B COBPEMEHHBIX CUCTEMAX?

9. Kaxue ypaBHEHHs HCIONB3YFOTCS VIS pacyéTa (oronnbIX KkprcTannoB? JJath onncaHue.

10. Kax nponcxonur BeIGOp MaTepHaIos ONTHUECKUX KOMIOHEHTOR JIa3€PHBIX CUCTEM?

1. Onuumite TexHONOrHYECKHH HPOLECC H3TOTORIEHHS Ja3epHON KepaMUKH.

12. Omwmurmte METOIB! OLEHKH TTAPAMETPOB JIa3CPHBIX YCTPOUCTB,

13. Kaxop MexaHu3M HOpMUPOBAHUS IMUTAKCHANBHBIX [UICHOK?

14. Onmmmure  TEXHOJOTHIO  NPOGOIOATOTOBKY MaTepualioB W = HAHOMATepUalloB  JUis
TIOJTyUCHU S/ U3y IEHUS.

15. B 4éM ocobeHHOCTH THIepGoIHYecKuX MaTepuanos? |

DN B W N

(DOH,H OLICHOYHEIX CPEACTB OJIsd IMMPOBEACHUSA aTTeCTalluU YPOBHA CCI)OpMHpOBaHHOCTI/I KOMIIETEHILIUH
06yT-IB.IOH_II/IXC$I 10 MUCIUIIIInHE O(bOpMJ'ISIeTCH OTACIBHBIM JOKYMEHTOM.

Bompock! K 3a4eTy ¢ oeHKoi:
KBanToBo-pazmepuble 3 (eKThL.
Merozp! nasepHoro cuntesa HAHOCTPYKTYP.
30oHHas CTPYKTypa (GOTOHHBIX KPHCTAJLIOB
MeTonb! MOy YeH)s HAHOYACTHI] B HAHOMATEPHATIOB
HoBepXHOCTHBII MITA3MOHHEIHN pe3oHAHC,
Croco0b! oTyYeHus Ta3epHOI HAHOKEPAMHUKH
JltoMuHecIIeHIMS Ha YPOBHE HAHOCTPYKTYD.
CrocoObI HAaHECCHHUST TOHKHX IIEHOK Ha TIOJUIOKKH.
Mexanusm $popMUPOBAHHS BOIHOBOHBX CTPYKTYD B TIPO3PAUHBIX Cpe/iax.
. OnTryeckast HAaHOKEpaMHKa.
. Hemuueltno-ontuueckue a¢GekTrl B 6pIrroBCKuX BOIHOBOAAX
. lloysspuToHHBIE KPUCTAILIEL.
. DJIEMEHTHI TEOPUHU ONTHYECKHX HAHOAHTEHH.,
. KBanTOBEIE TOUKH, KBAHTOBAS [IPOBOJNOKA, HAHOCIIOM,
. Ousnyeckne 0co6EHHOCTH pPabOTEI T€TEPOCTPYKTYD.
. Onrtrgeckue TuTorpaguueckie MeTOIbL.
. [Inasmon-nonsipuToHnbIe 93¢ HeKThL.
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7. YYEBHO-METOIMYECKOE U HHOOPMALIMOHHOE OBECIIEYEHUE
AUCIMITIIIMHBI

7.1. KnuroofecneueHHoCTh

Haumenosanue nureparypoi: astop,
Ha3BaHWe, BUJ U3JaHUS, U3JIATELCTRBO

I'on

KHWI'OOBECIMTEYEHHOCTDh

H30aHuA

KosnuaecTso sk3emmnapor
v3nanuii B 6ubnnorexe Bal'Y B
cooteeTcTBUN ¢ PT'OC BO

Hanuaue B anextponHoit
Gubnuoreke Bial'y

2

3

4

OcHoBHas nuTepatypa*

1 BBenenne B heMTOHaHOPOTOHUKY:
(byHIAMEHTANbHbIE OCHOBBI U J1a3epHbIe
METO/1b] YIPABIAEMOTO MONYYEHUS U
AMATHOCTUKH HAHOCTPYKTYPHPOBAHHBIX
MaTepualios : yuebHoe nocobue / C. M.
Apaxensn, A. O. Kydepuk, B. T. [Tpokoues
[4 ap.] ; non 06w, pen. C. M. Apakensina, -
Mocksa : Jloroc, 2020. - 744 ¢. - ISBN 978-
5-98704-812-2.

2019

https://znanium.com/catalog/pr |
oduct/1211606

2. MeTamarepualibl 1 CTPYKTYpHO
OpraHv30BaHHBIE CPEbl JUIs
onToanekTpounku, CBU-rexHuku u
HaHO(OTOHNKY [DJ1eKTpOHHBIH pecypc]/
A.XO. AsnieeBa [u 1p.].— Dsektpon.
TEKCTOBBIC NaHHble,— HoBocubupck:
Cubnpckoe oraenenne PAH, 2013.— 368 c.
— Pexcum nocryna:
http://www.iprbookshop.ru/32823 . — DBC
«IPRbooks». — ISBN 978-5-7692-1310-6.

2013

https://znanium.com/catalog/do
cument?id=185481

3 MotisHep, B. H. ®usimeckue 0cHOBDI
Ja3epHON TEXHUKH : yueb. nocobue / B.H.
[TokizHep. — 2-¢ w3s., gom. — Mockea
HHOPA-M, 2018. — 160 ¢. — (Boiciee
o6pasosanue: Maructparypa). —
www.dx.doi.org/10.12737/textbook 592d268
c487362.64807642. - ISBN 978-5-16-
012817-7

2018

https://znanium.com/catalog/pr |
oduct/942818

Hononnure

JibHas IuTepaTypa

|, ©U3MKO-TEXHHYECKHE OCHOBDI MUKPO- U
HaHOYCTPONCTB : yueGHOe nocobue /
cocrasuresiy M. H. Epemuna, A. I'. Canosy,
— Camapa : PEABU3, 2010. — 60 ¢. —
ISBN 2227-8397.

2010

hitp://www.iprbookshop.ru/10] |
48

2. lllaupapos, C. M. Beeneuue B KBaHTOBYIO
¥ ONTHYECKYHO INEKTPOHHUKY : yuebHoe
tocobue / C. M. Ulannapos, A. Y.
bawkuposa. — Tomck : Tomckuii
TOCYapCTBEHHBIA YHUBEPCHTET CUCTEM
YTPABICHUA U PAAHOINEKTPOHNKH, 2012, —
98 ¢. — ISBN 2227-8397

2012

http://www.iprbookshop.ru/139 |
22

3. Opnukos, JI. H. OcHOBB TeXHONOTHN
ONTHYECKUX MaTEPHANOB U H3Aeui. YacTts |
: ydeGHoe moco6ue / JI. H. Opnykos. —
Tomck : ToMckuit rocyrapeTBeHHbIl
YHHUBEPCUTET CHCTEM YMpaBIIcHUA U
paaunosnexTponnku, 2012, — 88 ¢, — ISBN
2227-8397

2012

http://www.iprbookshop.ru/139
59

7.2, llepunognueckue u3ganns

. Kypuan «KBanroBas snekrporuka». ISSN:1063-7818. Apxus HoMepoB. Pexum nocrymna:

http://www.mathnet.ru/qe/archive.



2. Kypuan «Dotoruxay, [SSN: 1993-7296. Apxus HOMepOB. Pexxum nocryna:
http://www.photonics.su.

3. Kypuan «ITpuxusiaguas poronukay, ISSN:2411-4375. Apxus HoMepoB. Pexxum nocryna:
http://applied.photonics.pstu.ru/archives.

4. Kypuan «Hanocucremsr: ¢pusuka, Xumus, Mmatematukay. ISSN: 2305-7971. ApXHB HOMEpOB. |

Pexcam nocryna: http://nanojournal.ifmo.ru/articles.

|
|
8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE ANCIHHUTTJINHBI |

JUis peanmszanyy NaHHONW MWCLMIUIMHLL HMEIOTCS CHCIHATbHBIC MOMEIIEHUS JUIsl [POBEEHUS
SAHATUH  1ekyuonno20 muna, sausmuii  1a6opamopnozo  muna, 2PYRNOGbIX U UHOUBUOYANLHHLY
KOHCYIbMAYUY, MeKyuje20 KOHmpons u NPOMEIICYMOYHOT  AmmMecmayuy, a maxdice HoMeujenus. ona '
camMocmosmensHoti pabomoi. |

Ipakruueckue/mraGopaTopHrle paGoOTEl IPOBOAATCS B (511-3, 100-3,1226-3,106-3); |

Ilepeyens nemonmp3yeMoro MMUEH3NOHHOO IPOIPAMMHOTO 0OCCIICUEHHS CHCTEMA MaTeMamL:[eCKHXiH
HIDKCHEpHBIX pacyéTtoB MATLAB,

Hcnonesyemoe  oGopymoBaHue: 30HIOBas CTAHIS unTerpa-specta upright max, NTEGRA AURA, -

DemrocexynHasT TeXHONOrMYecKas yeranoska TETA-10 /
Pa6ouyio nporpammy cocrasm ApekTop uHetuTyTa IIMOU Xoprkor I}Q‘*ﬁ;/ ]
(PHO, noanucs) - ."II / /) /
Penensent /L” ¥
(upeacrasutens paGorogarens) Len. nupexrop 000 «BnanluTexy OCHIIOR A.B. A e _r_;g.—_"f_,.-

(mMecTo paGoThl, fomkHOCTE, PUO, nqu}nuc;;
IIporpamma paccMoTpeHa U ogo0peHa Ha 3acejaHuu Kagenpo GullM _——
[Ipotoxon Nel ot 02.09. 2019 rona —==

3aBeayromuii kadenpoit

Apakensa C.M.

(PHO, roanuc

PaGouas mnporpamma paccmoTpena wu onoOpena r/:aceﬂaHnn YUEOHO-METOTMUCCKON  KOMHCCHH
Hanpasnenus 12.03.05 JlasepHas Texauka u nazepHble TeXHONOTHH
IIpotokon Nel ot 02.09. 2019 rona
[Ipencenarens xomuccuu '

C.M. Apakenan

((IJM‘6, MOAMKCH)
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