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YTBEPXKJIAIO:
Herary ASXHAYECKOr0 (aKynbTeTa
C.A.®omenko
2020 .

IIporpamma yue6HO# uciumminb! «MoenHpoBaHHe MEKPO H HAHO CTPYKTYp)» COCTABIIEHA
Ha OCHOBaHWK ['oCynapcTBEHHOro 06pa3oBaTENLHOTO CTAHAAPTA BBICLIETO MPO(ECCHOHATLHOIQ
obpasosanus (I'OC BIIO) Jlonenxoit Hapoaroit Peciy6muixu (J{HP) o HanpasieHnio moAroTOBKH
28.03.03 Hanomarepuraibl, yTBEpKIEHHOTO MpHKa3oM MuHHCTEpCTBa 06pasosanus u Hayku J{HP
ot 28 centabps 2016 r. Ne 987; Tlopsixa opranusaimu y4eGHOro mporecca B 06pa3oBaTeTbHBIX
OpraHH3alMsX BBHICIIEro NpodeccronansHoro obpasosanus Jloneukoi Hapommoit Pecry6mukm,
YTBEPXKIEHHOTO IpHkasoM Munucrepcersa obpasopanus u Hayku JIHP Ne 1171 ot «10» HOs6ps
2017 r; yuebmoro mIaHAa M  OCHOBHOM  00pa3’soBAaTCILHOW  NPOrpaMMBI  BBICIIETO
npodeccnonansoro  06pa3oBaHHs HampaBneHHs moxrotoBku  28.03.03  Hamomarepuarsi,
paspaboranHbx B 'OV BIIO «JloHenkuii HaUMOHATBHBI YHHBEPCUTETY.

Paspa6oTumk:
IIpodeccop xadempsr

TEOPETHYECKOH (M3UKM U HAHOTEXHOJIOTHIt B.B. Pymsnnes

b

[Iporpamma y4eGHOM AMCIMIUIMHBI YTBEp)KICHA HA 3acelaHHH Kadeaphl TeOpeTHUeCKOH
(M3HKH ¥ HAHOTEXHOJIOTHA
ITpotoxon Nel5 ot «02» anpenst 2020 r. /,
Basenyrompui Kadenpoii B.H.Baproxun

[Iporpamma yueGHOM mUCIMIUIHEBL 0100peHa y4eOHO-MeTOaMYecKoi KoMHccHelH (HH3HKO-
TEXHHYECKOTo (haKyIbTeTa
ITpotokon Ne 5 ot «15» ampens 2020 r.

IIpencenarens yueOHO-METONHIECKOM
KOMHCCHH (haKynbTeTa B.H.Korenko



3
1.  OBJIACTb IPUMEHEHUSA U MECTO JUCIUIIVIMHBI B YYEBHOM ITPOLHECCE

«MoJenmpoBaHie MUKPO M HAHO CTPYKTYpP» SIBJISICTCSI JUCUIUIUIMHOW BapUATHBHON 4YacTh
[Tpodeccuonansroro bioka mo Hanpasnenuto noarorosku 28.03.03 Hanomarepuaisi.
Jus w3ydeHHs JaHHOW Yy4YeOHOW JUCHMIUIMHBI HEOOXOAWMBI 3HAHHS, yMEHUS M HaBBIKH,
chopMUpOBaHHBIE B Tpolecce u3ydeHus mnpeametoB «JluddepeHnnanpapie  ypaBHEHUSNY,
«AHanMTUYECKass TEOMETpUs W JIMHeiHas anreOpa», «OCHOBBI MPOIECCOB MHKPO U
HAHOTEXHOJOTUIY, «MarepualoBeicHHe HAHOCTPYKTYPHPOBAHHBIX MaTepuayioB», «KBaHTOBas
MEXaHUKa»  Ha TpEeAbUIyIeM YpOoBHE oOpa3zoBaHus. [lonmydeHHBIC 3HAHUS HCHOJIB3YHOTCS
CTYJEHTaMH BO BpEMS BBIIIOJHEHUS Y4eOHOM M IMPOU3BOJICTBEHHOW NPAKTUKH, IPU HAIUCAHWUU
BBIITYCKHOW KBaITH(PUKAIIMOHHOW PaOOTHI.

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 - pactipeHue HayYHOTO KPYro3opa M 3pyIULUU CTYJEHTOB Ha 0a3e U3y4yeHus: COBPEMEHHBIX
MporpamMm MOJIEITMPOBAHUS U TPOCKTUPOBAHUS HAHOCTPYTYP.
3aoaua — hopmupoBaHue 3HaHUN B 0071aCTH MOJETMPOBAHNS HAHOCTPYKTYpP U M3YUEHHS UX CBOMCTB.

TpeGoBanusg K pe3yabTaTaM OCBOECHHMs JAMcUMIIMHBI. [Ipouiecc M3ydeHHs IUCHUIUIMHBI
«MojenupoBaHie MHMKPO M HaHO CTPYKTyp» HampaBieH Ha (OPMHUPOBAHHE 3JIEMEHTOB
cnenyromux kommeteHuii B coorBercTBuu ¢ ['OC BIIO JIHP mo HampaBiieHHIO MOATOTOBKH
28.03.03 Hanomarepuanbl W  OCHOBHOM  00pa3oBaTelbHOM  MPOrpamMMbl  BBICIIETO
npodeccuoHaIbHOTO 00pa3oBaHus HanpasieHus nmoarotoBku 28.03.03 HanomaTtepuaibr.




a) oowexynomypuuvix (OK):
CHOCOOHOCTRIO K cCaMOOpraHu3aiiu u camoodpasosanuio (OK-7);
CIIOCOOHOCTBIO K KYJIbTYPHOMY MBIIUIEHUIO, K 0000IEHNI0, aHAINU3Y, BOCIIPUATUIO WH(OpMaLIUH,
MOCTAaHOBKE 11eJIM U BhIOOPY myTel ee qoctivkenus (OK-10);

0) oowenpogheccuonanvnvix (OIIK):
CIOCOOHOCTH MCTOJIB30BaTh B MPO(HECCHOHATBLHON JIEATEIBHOCTH 0a30BhIC €CTECTBEHHOHAYYHBIE
3HAHWA, BKIIOYas 3HAHUS O TMpeAMeTe W OOBEeKTax U3YyYeHHUs, METOJaX HCCIeI0BaHuUs,
COBPEMEHHBIX KOHIEHIUAX, TOCTIKEHUSX M OTPAHUYCHHSIX €CTECTBEHHBIX HAyK (TPEXKIE BCETO
XMMHH, OHOJIOTHH, SKOJIOTHH, HayK o 3emiie u uenoseke) (OITK-1);

CIOCOOHOCTh MCHOJIB30BaTh 0A30BbIE TEOPETHUYECKHE 3HAHUS (DYHIAMEHTAIBHBIX pa3fesioB o0Iei
U TEOPETHUYECKOM (DU3MKH U1 pernenus npodeccuonanbHbix 3aaay (OITK-3);

CIIOCOOHOCTh HCIONB30BATh OCHOBHBIC METOMBI, CIIOCOOBI U CPEACTBA MOJyYCHHS, XPaHCHHUS,
nepepaboTku WH(GOPMAIMK U HABBIKA PAbOTHI C KOMITBIOTEPOM KaK CO CPEICTBOM YIIPABICHUSI
undopmarmeit (OI1K-6);

8) npogheccuonanvnuvix (IIK):
HAYYHO-HUCCJIe0BATEIbCKAS U NPOEKTHAA 1eATeJbHOCTh:
CIIOCOOHOCTh HCIIOJIb30BaTh HA TMPAKTUKE COBPEMEHHBIE NPEJCTaBICHHUS HAyK O CBOMCTBax
BEIIECTB M MAaTEPHAJIOB MPU TMEPEX0Jie MX B HAHOPA3MEPHOE COCTOSHUE (HOJIb, OJHO U
IBYXMEpPHOE), O BJIMSHUM pa3Mepa Ha CBOWMCTBAa BEUIECTB M MAaTepHAJIOB, B3aWMOJACWUCTBUU
HaAHOMATEPHAJIOB U HAHOCHCTEM ¢ OKpysKaroriei cpenoi (ITK-2);

CIIOCOOHOCTH MPUMEHSTh HaBBIKHU MCIIOJIb30BaHUS (1101 PYKOBOJCTBOM) METO/I0B MOJICTTUPOBAHUS,
OIICHKM, TMPOTHO3UPOBAHUA W ONTUMHU3AIUU TEXHOJOTUYECKHX IMPOIECCOB K  CBOWCTB
HAHOMAaTEPHAJIOB, CTAHIAPTH3ALMH U cepTUHUKAIUN MaTeprasioB u nporeccos (I[TK-4);

B pe3yabTare usyuenusi ydeOHOH TUCUMILUIMHBI CTYI€HT A0JIKEH

3namo:

[lonsTue MoaenupoBaHUs; BHUIBI MOJEJEH, TOHITHE HAHOCTPYKTYp; OCOOEHHOCTH
MOJEIUPOBAHUS HAHOCTPYKTYP

Knaccudukanusa Mozeneil; ToUHble U NPUONIMIKEHHBIE PELIEHUS; IMUPUUYECKUE MOJETH U
MOJIEIN U3 <IIEPBBIX MPHUHLMIIOBY; MOJENIHA, OCHOBAHHBIE HA KJIIACCUYECKOM MexaHuke; Mognenu,
OCHOBAHHBIC Ha KBaHTOBOI\/'I TGOpI/II/I

OCHOBBI KBAHTOBOMEXAaHUYECKOTO MIPEACTABIICHMS; KBaHTOBaHUE; ypaBHeHue [lIpeaunrepa

Kpucrannnueckue Tena; pemerku bpase; 6a3uc; npsiMmoe U oOpaTHOE MPOCTPAHCTBA; 3aKOH
JIUCTIEPCUH

Mertonx  MOJEKYJSpHOW  JAWUHAMHUKH, METOJ  CaMOCOIJIACOBAHHOIO  MOJISI;  METOJ
SMIUPUYECKOTO TICEBOMOTEHIINANa; Teopusi (PyHKIMOHANA SIEKTPOHHOW IIOTHOCTH; MOJENh
CI/IJ'II)HOI\/'I CBA3U, METO CBerH‘IefIKH; MOJZICJIb CKJIAABbIBAHUS 30HBI

Buael BEIYMCIUTENBHBIX CPEACTB; KIACTEPHASI U CUMMETPUYHAs MYJIbTUIIPOLECCOPHOCTH;
napannenLHLIe BBIYUCIICHUSA, pOJ'IB KOMHBIOTepOB; pOJ'II) IOHI/IKC-HO}IO6HI)IX OHepaHI/IOHHBIX CUCTEM
B MOJICJIMPOBAHUU

HpOI‘paMMHLIe ITaK€ThI, I/ICHOJ'II)3yeMI)Ie JJISL pvaeTa 158 HpOGKTI/IPOBaHI/IH HAHOCHUCTEM

DKCHEepUMEHTAIbHBIE METOJbl HCCIIEIOBAHUS HAHOCHUCTEM; CHEKTPOCKOMHUS ONTHYECKOTO
IOTJIOIICHH A, (1)0TOJ'IIOMI/IHCCH€HTH3$I CHeKTpOCKOHI/IH; CHCKTpOCKOHI/ISI KOM6I/IHaHI/IOHHOI‘O
paccestHus CBETa; AJIEKTPOHHAS MUKPOCKOITHS

Ymemn:

BeiOuparh MOAXOMAIIYIO MOJIENb ISl KaKJAOrO BHIA HCCICIyeMOro Marepuaia |
TpedyeMoro pe3ynbraTa

Hcnons30BaTh BEIYUCIUTENBHYIO TEXHUKY JUISI YACIEHHOTO PEIICHUs YpPaBHEHUN

Bri6uparhs TpeOyeMbIii BUT BBIYACIUTEILHOTO KOMITBIOTEpA

Hcmonp30BaTh IOHUKC-TIOT00HBIE OTIEPALIMOHHBIC CUCTEMBI TSI MOACTHPOBAHHUS
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Hcnonb30Bath pa3iuyHble IPOrpaMMHBIE MTAKETHI 711 MOJACIUPOBAHUS HAHOCTYKTYD
AHaM3UpOBaTh NOJYUCHHBIEC PE3YJIBTATHI, CPABHUBATH C IKCIIEPUMEHTAIBHO MOJYyYEHHBIMU

JaHHBbIMHA

Braaoemo:

PaznuuHbIMHU MEeTOAAMHU MOJIETITUPOBAHUS HAHOCTPYKTYP

Hasbikamu 1o paboTe B FOHUKC-TIOJOOHBIX ONEPallMOHHBIX CHCTEMax

HaBbIlkamu B UCITOJIB30BaHUH CIIELMAIIBHBIX IIPOIPAMMHBIX [IAKETOB JUIsI MOJIEIUPOBAHMS
HAaHOCTPYKTYP, B TOM YHUCJIE C UCIIOIb30BAHUEM KIACTEPHBIX CYIIEPKOMIIBIOTEPOB

4.  COILEPXAHUE JUCIUIIVIMHBI U ®OPMbI OPTAHU3ALIUU YYEBHOI'O

ITPOLOECCA

HopsinkoBbIi
HOMep U TeMa

Kparkoe conepxkanue TeMbl

OCHOBHBIE METOIBI

Cooeparrcamenvhutii modyns 1 «Beedenue 6 KomnviomepHoe mooeauposanue HaAaHOCMPYKMyp»
Tema 1. Yacte 1. [Ilomarume woaenupoBanus. Bpeidop wmoxpenu. O6nactu
Baencuue B | IPUMEHEHUS. DMIUPUYECKUE MoJeau. Mojenu U3 TMepBbIX MPUHIUIIOB.
KOMIIBIOTEPHOE HanoctpykTypsl. OcoO€HHOCTH MOJEIMPOBAHUS HAHOCTPYKTYp. TouHbIe U
MOJICIIUPOBAHNUE PUOJIMKCHHBIE pelieHusl.
Yacte 2. KowmmbloTepHoe MojJequpoBaHue. Pojib  KOMIIBIOTEPOB.
Boruucnurenbasie MeTopl. Buasl koMnboTepoB. Poib HOHUKC-TIOI0OHBIX
ONEepalMOHHBIX CUCTEM B MOJCIMPOBAHUH. .
Tema 2. Yacte 1. Monenu, ocHOBaHHBIE Ha KiaccHueckoil Mmexanuke. OOiactu
KBantoBomMexaHuu | MpUMEHEHHUSI. IlonoxuTeabpHbBIC H OTpUIATEIbHbIC CTOPOHBI.
€CKHE U Yacte 2. Mopnenu, oOCHOBaHHBIE Ha KBaHTOBOW Teopuu. OOnactu
KJIaCCHYECKUE npuMeHeHus. IIpeumymiectBa mepen KIACCUYECKUMHM — METOJIAMH.
MOJIEIIN HenocraTku Mmogenen.
Tema 3. Yactp 1. OCHOBBI KBAHTOBOMEXAHUYECKOIO NpecTaBiIeHus. KBaHToBaHMe.

VYpasuenue lllpenunrepa.

Yacte 2. Kpucranmnmueckue tema. Pemerku bpase. baszuc. Ilpsimoe u
o0paTHOe MpOCTpaHCTBA. 3aKoH Aucnepcuu. HaHOCTpyKTYpBHI.

Yacte 3. Meton MosekymsipHod auHaMuku. OONacTH TPUMEHEHUSI.
Oco0EeHHOCTH pealn3alui Ha CyepKOMIIbIOTepax.

Yactp 4. MeTo1 caMOCOTIaCOBAHHOTO TIOJIS.

Yacte 5. MeToa sMIIUpUYECKOro MCEBAONOTEHIMANA.

Yactb 6. Teopus GpyHKIIMOHANA 3JIEKTPOHHOMN MJIOTHOCTH.

Yacts 7. Moaens CUIbHON CBI3H.

Yacte 8. OcobeHHOCTH  MOJEIHPOBAHUS
CBepXsAUCUKU. MOJIeb CKIIaIbIBAaHUS 30HBI.
BoruncauTenbHble CpeACTBa.

HaHOCTPYKTYp. Meron

Tema 4.
BrruuciaurenbHbIe
CpEACTBA.

Yacte 1. Buasl BeluncauTenbHbIX cpeacTB. [lepcoHanbHble KOMIBIOTEPHI.
[TopratuBHBIE KOMIBIOTEPHI. BBICOKONPOM3BOAUTEIBHBIE KOMIIBIOTEPHI.
BreruncnuTenbHble CpeACTBa, HA OCHOBE TpadUUYecKuX MPOIECCOPOB.
Knacrepnas m cuMMeTrpuyHasi MYJIbTHIIPOIIECCOPHOCTH. [lapaiensHbie
BbIUMCIEeHU. [[penmyniecTBa 1 HEJOCTATKU PA3TUYHBIX PELICHUH.

Yacte 2. Hcmonb3oBaHHWE HOHUKC-TIOJOOHBIX OIEPAIMOHHBIX CHCTEM.
OcHoBBI paboOTHL. YajdeHHOE YIpaBlieHHWE. YCTAaHOBKA, KOMITWJISAIUS W
3almyck pacueTHbIX 3amad. OcoOeHHOocTH pabOThl Ha KIIACTEPHBIX
CYNEepPKOMIIbIOTEpaX.




Cooeparcamenvhutit mooyaw 2 «llpozpammnsie npooykmol 01a MoOeIUPOBAHUA HAHOCUCHIEM)

Tema 5. Yacte 1. O630p mporpaMMHBIX HaKETOB, MCIOJb3YEMbIX IJIS pacuera u
[Iporpammubie IIPOEKTUPOBAHMSI HAHOCUCTEM.
MPOIYKTHI st | Yacte 2. Ilporpammubiii  komiieke Avogadro. KoHctpympoBanme
MO/IETTUPOBaHUS HaHocucteM. OnTuMH3anusg TeoOMETpHil. DKCHOPT U UMIIOPT JAHHBIX B
HaHOCHCTEM. JPYTUE CUCTEMBIL.
Yactp 3. [IporpaMMHBIN MakeT ¢ OTKPBITHIM HCXOIHBIM KojgoM PWSCEF.
Teopernueckne ocHOBbl. OCHOBHBIE BOBMOYKHOCTH IAKETA.
Tema 6. Yacte 1. O630p OCHOBHBIX METOJIOB UCCIICIOBAHHUS.
OkcnepumenTanbH | Yacts 2. CeKTpOCKONMS ONITUYECKOTO MOIJIOMEHUS
bIE Metonbl | HacTs 3. DoTomoMUHECHEHTHAs CIIEKTPOCKOINH
HCCIeA0BaHUs Yactp 4. CiekTpockonusi KOMOMHAIMOHHOTO paccesiHUs CBeTa
HAaHOCHUCTEM Yactp 5. DneKTpoHHAss MUKPOCKOIIHS

TemaTnuyeckuii miian

Conep:xarejbHblii MONYJb 1 «Beedenue ¢ komnvlomepHoe mooeauposanue HaHOCMPYKnyp»

KoJsmnuyecTBo 4acos
Ounasi gopma 00y4eHus1 3aouHas popma o0yueHust
B T.U. B T.U.
HasBanusi coepKaTeabHbIX el 8 la |5 el g1k _|B
= © 2| 2|3 E 3 8 o 5 T3 2|5 s
MOAYJIeH U TeM = s | o] alg o = = 3) a8 g3 ¢&E
) = O olw Y 2.2 ) = O o &S| 2.2
Q gl Z| el sdgl 2 = T E |0 3K
5 2| =l s|B = 8 A > = s B a8 8
0| Bl &2 &8 ¢ o) = 2 o 8
“|E|g|cgEs| | 2| E|&|dElEs
ol 8|8 Fld = ® |3 "l
= =N 31 = = 5 | O =
Tema 1.
BBenenne B kommbtoreproe | 18 | 2 | 4 12 18 | 2 16
MOJIETTUPOBaHUE
Tema 2.
KBanToBomMexaHuueckue u 16 | 2 | 4 10 18 2 16
KJIACCUYECKHE MOJICITH
Tema 3.
18 | 2 | 6 10 16 16
OCHOBHBIE METO/IBI
Tema 4.
BrraucnurensHbie cpeacTsa. 20| 4 | 6 10 18 2 16
Hmozo no
cooepycamenvromy mooyaio | 72 | 10 | 20 42 70 | 2 4 64
1

Temarnueckuii mian

Copep:kareabHblii MORYJb 2 «IIpozpammusie npodykmot 0131 MOOEIUPOBAHUA HAHOCUCHLEM)

HasBanus coaep:kaTejbHbIX
MOJYJIel U TeM

KoaugecTBo yacos
Ounas ¢popma 00yueHuUst 3aounas ¢popma 00yueHusn
p O K{ p O *

B T.4. B T.4.
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Tema 5.
[IporpamMmHubIe TPOAYKTHI ISt 38 | 6 |10 22 36 1 ) 33
MOJEJIMPOBAHUS HAHOCUCTEM.
Tema 6.
DKCnepUMEHTAIbHBIE METO/IbI s | 4 |10 20 38 1 ) 35
HCCIEA0BAHUS HAHOCUCTEM
Hmozo no
cooepicamenpHomy mooyaio | 72 | 10 | 20 42 74 2 4 68
2
Bcezo no modynmw 144 | 20 | 40 84 144 | 4 8 132
5. METOAMYECKHUE PEKOMEHJIALUUA JJ5 TPOBEJIEHUS
JIEKIIMOHHBIX, TIPAKTUYECKHUX U JJABOPATOPHBIX 3AHATUHU
Tembl JIeKUMOHHBIX 3aHATHI
Ne Konuuecmeo
Hazeanue memut
n/n uacoe
1 |[BBeneHue B KOMIBIOTEPHOE MOJICTUPOBAHUE 2
2 |KBaHTOBOMEXaHUYECKHE U KIIACCHYCCKHE MOJICITH 2
3 |OcHOBHBIE METOIBI 2
4  |BbruucIUTENbHBIE CPEICTBA. 4
5 [[IporpaMMHBI€ TPOIYKTHI i1 MOJACTUPOBAHUSI HAHOCHUCTEM. 6
6 [OxcmepumeHTaNBHBIE METOIbI HCCIEIOBAHUSI HAHOCHUCTEM. 4
BCEI'O 20
TeMbl NIPaKTHYECKUX 3aAHATHI
Ne Konuuecmeo
Ha3zeanue memoi
n/n uacoe
1 |OcHOBBI = KBAaHTOBOMEXAaHHWYECKOTO  MpejcTaBieHus.  KBaHToBaHue. 6
Ypasuenue llpenunrepa.
2 |[Kpucramummyeckue tena. Pemerku bpase. basuc. Ilpsimoe u obGpatHoe 6
[MPOCTpaHCTBA. 3aKOH Aucnepcunu. HaHOCTpYKTypHI.
3 |Meton monekynspHoid auHamuku. OOnactu npumeHeHHs. OCOOCHHOCTH 6
peanu3aluy Ha CyNepKOMIIbIOTEpaXx.
4 |Metoxa caMOCOTJIaCOBAHHOTO TOJIS. 6
5 |MeToa SMIIUPUYECKOTO TICEBIOMOTEHITATA. 6
6 [Jacts 7. Mopaens CHIIBHOH CBSI3H. 5




7 |OcoOeHHOCTH MOJAEIMPOBAHUS HAHOCTPYKTYp. MeTon CBepXsueHKu. 5
Moenb cki1abIBaHUS 30HBI.
BCEI'O 40
6. METOJAMYECKUE PEKOMEHJIALIUU 11O OPTAHU3ALIUN
CAMOCTOSTEJBHOM PABOTHI CTYJIEHTOB
Oprasuszanusi CaMOCTOSTEJIbHOI Pad0ThI CTYIEHTOB
Ne Konuuecmeo
Haszeanue memot
n/n uacoe
1 |Hcnonp3oBanue Unix-moJoOHBIX OMEPAIIMOHHBIX CHCTEM 8
2 |OcHoBbl paboTsl ¢ Unix-mog00HBIMH ONEPallMOHHBIMHA CUCTEMaMHU 8
3 [Komananas crpoka. OCHOBHBIE KOMaH/Ibl 8
4  |DaiinoBeiii MeHemKep. [lonkmoueHue mo ssh. YcraHoBKa M KOMITUIISITUS 8
[IPOrpaMM U3 UCXOJHBIX KOJIOB
5 [[IporpamMmHBIE TaKeThl, OCHOBAaHHBIE Ha TEOpUH  (DYHKIHMOHATA 8
JIEKTPOHHON INIOTHOCTH
6 [[laker ABINIT. YcranoBka. Komnumsius 9
7 [[ToaroroBka UCXOAHBIX (ailyioB. 3amyck pacyera Ha KJIacCHYECKOM U 9
KJIACTEPHOM KOMIIBIOTEPE.
8 [MonenupoBaHue 30HHON CTPYKTYphl MaTepuaiioB. Mcrnonb3oBanue Merona 9
CBEpXsAUYeHKU
9 [MccrenoBaHue HAHOCUCTEM. 9
10 |CriekTpOoCKOMHUS ONTHYECKOTO MOTIIOMICHUSI.
Cnekrpockonusi (oTtomomunectenuuu. lllupuHa 3anpemeHHONH 30HBI. 8
PaccueTHble 371€KTPOHHBIE TUCTIEPCHOHHBIE 3aBUCHUMOCTH.
Cnexrpockonust KP. PezonancHsle ycioBusi.
BCEI'O 84
7. NHIAUBUAYAJBHBIE 3AJIAHUS (ne npedycmompero pabouum nianom)
8. KOHTPOJIbHBIE BOITPOCHI K MPOMEKYTOYHOM ATTECTAIIUA
1. Tlonstue monenupoBanus. Beroop moaenu. OGnacTi npuMeHEHHs..
2. DMIUPHUYECKHE MOJICIH.
3. Mojenu u3 NepBbIX MPUHIIMAIIOB.
4. Hanoctpyktypsl. OCOOCHHOCTH MOJICTUPOBAHUS HAHOCTPYKTYp. TouHbIE U MPUOTHKEHHBIC
peleHusl.
5. KommbroTepHoe MoaenupoBanue. Poiab KoMIbIOTEPOB.
6. BrruucnuTenbHBIE METOMABI.
7. Ponb roHUKC-TIOJOOHBIX ONEPAIIMOHHBIX CUCTEM B MOJIETUPOBAHUM. .
8. Mogenu, OCHOBaHHble Ha  KJaccM4eckoll  mexaHuke. OOnmacTh  NpUMEHEHHs.
[TonoxxkurenbHbIE U OTPULIATEIbHBIE CTOPOHBI.
9. Mogenu, OCHOBaHHBIE Ha KBaHTOBOM Teopuu. O0IacTH MPUMEHEHHS.
10. IlpeumymiecTBa MoOjENeH, OCHOBAaHHBIX Ha KBAaHTOBOW TEOPUHU TMepe]] KIAaCCHYCCKUMHU

meTonaMu. HemocraTku Mojiennei.

11. OcHOBBI KBAHTOBOMEXAHUYECKOTO MpecTaBaeHusl. KBantoBanue.
12. Ypasuenue Ulpenunrepa.
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13. Kpucrammmueckue tena. Pemerku bpase. basuc. [IpsiMoe u o6patHOe mpocTpaHcTBa. 3aKOH
JUCTIEPCHHU.

14. HaHOCTPYKTYDHI.

15. Meron mounekynsipHoi auHaMukd. O6nactu npumeneHus. OcoOEHHOCTH peanu3alnuy Ha
CYNEepPKOMIIbIOTEpaX.

9.  OBPA3EIl MOAYJIBHOT'O KOHTPOJIA
(obpaszey eapuanma u kpumepuu oyeHUBAHUSL)

IOy BIIO «JIOHEIIKUA HAIIMOHAJIbHBIIA YHUBEPCHUTET»
dakynbTeT PUHKO-TEXHUUECKUMA

Hanpaenenue noocomosxu:  28.03.03 HanomatepuaJibl

Ilpogpunn:

Ipoepamma noocomosxu: oakanaspuam

Cemecmp 8

Vuebnas oucyuniuna Mooenuposanue MUKpo u HaAaHO CHPYKMyp

MOAYJIbBHAA KOHTPOJIBHAS PABOTA
BAPUAHT Nel

1. KomnsroTepHoe Moaenuposanue. Pojib KOMIOBIOTEPOB.
2. Pemetku bpage.
3. MeTo1 MONIEKYJIIPHOUM TUHAMUKH.

YTBepKIaeHO Ha 3aceTaHuH KadeIphl TEOPETHUECKON (PU3UKU 1 HAHOTEXHOJIOTHIA,
poTOKOJ Ne OT «__» 20 T

3aBenyrouuii kadenpoit

IIpenonaBareins
Kpurtepuu oneHnBanus MOAYyJIbHOI0 KOHTPOJIS
Homep 3a0anusn Konuuecmeo 6annos
3ananue 1 10
3ananue 2 10
3amanue 3 10
Bcezo 30
10. OBPA3EL DK3AMEHAIIMOHHOI'O BUJIETA
Teopemuueckue 6onpocwl K 3auemy
1. Merox caMOCOrIacOBaHHOTO TOJIS.
2. Metoa SMIMPUYECKOTO MCEBAONOTEHIINANA.
3. Teopwus pyHKIIOHANA IIEKTPOHHOH IIOTHOCTH.
4, Mopenb CHIBHON CBSI3H.
5. OcobOeHHOCTH MOACIUPOBAHUS HAHOCTPYKTYP.
6. Metox cBepXsSUEHKH.
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7. Mopenb ckiabIBaHUS 30HBI.

8. Bwuabl BEIYUCIUTENBHBIX CPeACTB. [lepcoHanbHbIE KOMITBIOTEPHI.
9. Bwuabl BRIYUCIUTENBHBIX CpeACTB. [lopTaTUBHBIE KOMIIBIOTEPHI.
10. Bubl BBIYUCIUTENBHBIX CPEICTB. BHICOKOMTPOU3BOIUTEIBHBIE KOMITBIOTEPHI.
11. BorurcnuTenbHbBIE CPEACTBA, HA OCHOBE rpapuuecKUX MPOILECCOPOB.

12. KnacrepHasi u ¢
13. TlapannenbHbie

HUMMCETpUYIHAA MYJIbTUIIPOLECCCOPHOCTD.
BBIYMCIICHUA.

14. Mcionb30BaHue FOHUKC-TIOJOOHBIX OMEpanMOHHbIX cucTeM. OCHOBBI paboTHL. Y JalieHHOE
yIpaBJeHue. Y CTaHOBKA, KOMITMJISIIUS U 3aIIyCK PAaCUETHBIX 3a/ad.

15. Ocobennoctu p

a0O0THI Ha KJIACTEPHBIX CYNEPKOMITbIOTEpaX.

3aueTHas paboTa BKIIOYACT TPH 3aJaHUS, 32 KOTOPBIC CTYJEHT MOXKET MOIyduTh max 50

0aJuIoB.

Kpumepuu OUCHU6AHUA 3auema

Homep 3a0anusn Konauuecmeo oannos
3amanue 1 15
3ananue 2 15
3amanue 3 20
Bcero 50 6ann10B

11. KPUTEPUU OLIEHUBAHUSA

[To kypcy «MojaenupoBaHHe MHKPO M HAHO CTPYKTYp» MpPEIIOiaracTcs MpOBEICHUE
HpOMe)Ky’TO‘IHOﬁ arrécrauyi B BHUAC MOIAYJIBHOI'O KOHTPOJIA, BBIIIOJIHCHHC I/IHI[I/IBI/I[[yaJIBHOI;'I
paboThI U 3a4eTa. 3aUeT CIAIOT CTYASHTHI C IENIBIO MOBBIIICHUS! pEHTHHTA.

Pacnpeodenenue 6annos, Komopvie MoZym noay4ums CHyoeHnvl

6 npouyecce usyienui Oucuunﬂunbl

Opranu3annoHHO CPC Bcero
yuebuas pabora NuauBunyansnas | MoayJIbHbIH KOHTPOJIb
CTyIeHTa padora
max 10 6amioB max 10 6amios max 30 100
OaoB
Hlkana coomeemcmeus 6an106 HAUUOHATLHOU WIKATIE
Ouenka Ouenka no OuneHka 1o rocy1apcTBeHHOM HIKaJje Ouenka no
no mxkaJje | 100-6amibHoM (3x3ameH, 1uddepeHIMPOBaAHHBIN 3a4eT) roCy/iapCcTBeHHOM
ECTS IKaJe 1KaJje (3a4er)
A 90-100 5 (OTIUYHO) 3a4TE€HO
B 80-89 4 (xoporio) 3a9TEHO
C 75-79 4 (xoporo) 3a4TE€HO
D 70-74 3 (yIOBIETBOPUTEIHHO) 3a4TEHO
E 60-69 3 (yIOBJIIETBOPUTEIBHO) 3aYTEHO
FX 35-59 2 (Hey10BJIETBOPUTEIHLHO) HE 3a4TEHO
C BO3MOXHOCTBIO ITOBTOPHOM CHA4H
F 0-34 2 (Hey10BJIETBOPUTEIHLHO) HE 3a4TEHO
C BO3MO)KHOCTBIO TTIOBTOPHOMW C/Ia4¥ MPH YCIOBHU
00513aTeIbHOT0 HA0OPa JONOJTHUTENBHBIX 0aJIOB
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12. MATEPUAJIBHO-TEXHHUYECKOE OBECIIEYEHHUE YYEBHOI'O ITPOLECCA

JIeKIMOHHbBIE U MPAKTHYECKUE 3aHATHA M0 y4eOHOU AUCUUIUIMHE «MOoJaenupoBaHie MUKPO
U HAHO CTPYKTYp» MPOBOJIATCS B y4eOHOU sabopaTtopuu Ne(16 «Dusnka MOTYIMPOBOIHUKOBY.
JlaGopaTopusi ocHaIlieHa KOMILIEKTOM yuyeOHOM mMebenu Ha 18 mocamodHbIX MeCT, uioMacTepHOM
J0CKo#, 1 HOYTOYK ¢ MTUIIEH3MOHHBIM MPOrPaMMHBIM OOecrieueHreM, T0CTyIoM K cetu MHTepHer,
1 mynbTUMEnUHBIN poeKTOp, 1 3KpaH nepeHocHou, 1BakyymHubIli yHHBepcanbHblid noct -2K, 1
®opBakyymHusblii Hacoc, 1 Cnektpomerp CM - 4A. B y4eOHoii naboparopuu «IEeKTPOHHON
Mukpockormun» Ne3 13, 0060pymoBaHHONH KOMIUIEKTOM ydeOHOW MeOenn Ha 6 MOCaJ04YHBIX MECT,
KOMIUIEKT paboyero mecra mnpenojaBareis, 1| HOYTOyK ¢ JHMIIEH3MOHHBIM IIPOTPAMMHBIM
obecrieueHuemM, 10cTyrnoM kK cetu MHTepHeT, 1 DieKTpOHHBI MUKpOCKON BakyyMmHBIN-100JIM, 1
Muxkpockon — meramorpaguueckuii-7, 1 Bakyymmerp MOHM3anMOHHO-TepMonapHbId-2AIll,
1 BakyyMHBIi1 yHUBEpCaJbHBII OCT-4.

CamocrosrenbHass padoTa CTYAEHTOB MPOXOAMT B YUTAJIBHOM 3aj€  CIPABOYHO-
oubmuorpaduueckoit uHdopmanmronHoit padotel (ayn. Ne 102: r. [omeukx, mp. I'ypoma, 6),
IIOMEILEHUE OCHAIICHO KOMIUIEKTOM yueOHOW MeOenu Ha 23 mocaJOyHBIX MECTa, KOMIIBIOTEpP B
komiuiekte (1 mT); B 3ane aiekrpoHHOi uHpopmanuu (dowernk, np. I'yposa, 6, Ne 104-a.).
[TomelieHue OCHAIIEHO KOMIUIEKTOM YyueOHOW Mebenu Ha 40 1mocajodHbIX MECT, KOMIIBIOTEpP B
KOMIUIEKTe (6 11T);

13.  PEKOMEHJIOBAHHAS JIUTEPATYPA

Koua-Bo Hanu4yue

Ne IK3EMILIAPOB | JJIEKTPOHHOM
HaumenoBanmue

n/n B Ou0JIMoTeKe BEpPCHHU B

HonHY IBC

OcHognasa n1umepamypa

1. KomnrelorepHoe Mmoaenuposanue B ¢pusuke : [B 2 u.]. Y. 1
/ X. T'yan, 5. To6ounuk; nep. ¢ auri. A. H. Ilomronosa, 6
B. A. [Tanuenko. - M. : Mup, 1990. - 349 c.

2. KomnbrotepHoe monenupoBanue B ¢pusuke : [B 2 u.]. U. 2
/ X. T'ynn, 5. Tobounuk; mep. ¢ anrnt. A. H. Tlomronosa, 6
B. A. Ilanuenko. - M. : Mup, 1990. - 399.

3. BoluncnuTenbHble  METOABI W CUCTEMBI  00pabOTKU
naHHbIX Ha DBM : ¢6. Tp. H.-u. BII MI'Y / o pen. B. A.
Mopo3zoBa, B. M. Penuna. - Mocksa : U3g-Bo MI'Y,
1988. - 190 c.

4. Baproxun, B. H. Hanomarepuansl [OneKTpOHHBIH
pecypc] : [y4e6. mocobue] / B. H. Baproxun, C. B.
Tepexos ; Jloneukuii Han. yH-T ; JloHeukuil (u3.-TexH. i
uH-T uM. A. A. T'amkuna. - Jlonenk : JlonHY, 2016. -
OnekTpoHHble naHHble (1 daiin).

Jonoanumenvnas numepamypa

5. Hanomarepuanbl, HAHOMOKPBITHS, HAHOTEXHOJOTHH:
[yueb. mocobue] / [H. A. Azapenkos, B. M. Bepecues, A.
M. Torpebusik u np.]; XapbkoBckuid Hail. yH-T uM. B. H. 1
Kapazuna. — Xapekos : XHY um. B. H. Kapasuna, 2009.
—209 c.

6. Tepexo C. B. ®usnka HaHOOOBEKTOB: [ydeOHOE
nocobue] / C. B. Tepexos, B. H. Baproxun; I'OY BIIO
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«lorHY» - Jlonenk: lonHY, 2013. — 418 c.

7. HanoTexHomorun W cHenuaibHBIE MaTepHalbl: yueol.
nocodue s CTYACHTOB BY30B, OOYYarOIIMXCS I10
HarpaBjeHuto nmoarotoBku 140140 - Texn. ¢usuka / 1O. 1
I1. Connues, E. U. Ipsaxun, C. A. Bonorkanuna, A. I1.
IlerkoBa ; mom pea. FO. II. ConnueBa. - CaHkrt-
[TerepOypr: Xumuzaar, 2009. — 334, [1] c.

14, HUHO®OPMALMNOHHBIE PECYPCbI
http://donnu.ru/ — caiit JlouHY.
http://library.donnu.ru/ — caiit 6ubauorexu

15. MMPOI'PAMMHOE OBECIIEYEHUE
1. Windows 7 PRO (xopniopatusnas muniensust JJOHHY Ne 46484614);
2. Microsoft Office (kopnoparuBnas muuen3us JJOHHY muuensus Ne 46472919);
3. Microsoft Visual Studio (uuiensust nporpammbsl DreamSpark 1715 BeIcnX yueOHBIX 3aBe/ICHUN);
4. Jlunensuun GPL, Apache, BSD mis cBo6ogHOTO TiporpamMmMuoro obecnedenus: Freelab, Scilab,
Free Pascal, AutuBupyc Kacnepckoro, Adobe Acrobat Reader, xPDF

PaGouass mnporpamMma paccMOTpeHa UM IepeyTBepXkJIeHa Ha 3aceJaHuu  Kadeapsl
TEOPETUYECKON (PM3NKU M HAHOTEXHOJIOTHI ¢ M3MEHEHUsAIMU (0e3 m3MeHenuii) Ha 20 TOJI.
[Tpotokom Ne or“ 7 20 T
3aBenyromuii kageapoit

Pabowyas mnporpaMMa paccMOTpeHa M IepeyTBEpXKAE€HAa Ha 3acelaHuu  Kadeapsl
TEOPETUYECKON (PU3UKU U HAHOTEXHOJIOTHH ¢ M3MeHeHusIMU (0e3 u3meHenuii) Ha20  rog.
[Tporoxosn Ne or“ 7 20 1.
3aBenyrouuii kadenpoit
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