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IIporpamma cocrtaBicHa ¢ ydeTtoM ®DeepalbHOro rocyfapCcTBEHHOTO 06pa30BaTEIBHOTO
CTaHJapTa BbICHIEro O0Opa30BaHMS — MarkcTparypa HampasineHust moarotoBkd 28.04.03
Hanomatepuaisl, yTBEp)KIEHHOro mprkasoM MunmcTepcTBa 00pa3oBaHHs M HayKH Poccuifckoit
@enepamun or 22 centadbps 2017 r. Ne 966; Ha ocHOBaHMH ['ocyapcTBeHHOr0 06pa30BaTENLHOTO
cTanjapra BhiciIero npodeccuonansHoro obpasoanus Jlonenxoit Hapommoii Pecny6maxu (I'OC
BIIO 1HP) nampasnenust moxarotoBku 28.04.03 Hanomarepuansl (KBaquHKALMS: «MarucTpy),
YTBEPKIEHHOTO mpukazoM MunucTepeTBa 06pazoBanus i Hayku JJHP ot 28 mas 2020 r. Ne 85-um;
Ilopsiaka opraHmsauué ydeGHOro mpomecca B 0Opa3OBATENBHBIX OPraHM3alMAX —BHICIIETO
npodeccuonansHoro obpazopanus Jlonenkoi HaponHoi PecryGmuku, yTBEp)KIEHHOTO MpHKa3oM
MunucreperBa obpasoBanus 1 Hayku JIHP Ne 1171 ot «10» Hos6pst 2017 r.; y4eGHOro miaHa u
OCHOBHOHM 00pa3oBaTenbHONH mporpaMmsl HaHoMarepuambl ¥ HAaHOTEXHOJIOTHH HAIPaBICHHS
noxrotoBky 28.04.03 Hanomarepuansl, pazpaborannsix B 'OY BIIO «JloHenkuii HaMOHAIBHBII
YHHBEPCHTET).

Pazpaborunk:
ITpodeccop, noxtop dhuz-Mar Hayk,

npodeccop kadeaps! TeOpeTUYECKOi
(GU3UKK ¥ HAHOTEXHOJIOTHI g N Pymsanes B.B.

ITporpamMma y4eOHOM TUCIHUIIIHHEL YTBEP)KIEHA Ha 3aceaHiH Kadeaphl TeOpeTHYECKOH
(U3UKK ¥ HAHOTEXHOJIOTHIA

ITporoxon Ne 19 ot «11» monst 2020 r.

w

3aB. kadeapbl TEOPETHIECKOH QH3UKU ¥ HAHOTEXHOJIOTHH ¢ Baproxus B.H

[Iporpamma yyeOHO#M IHCHMIUTMHBI 0f00peHa y4eOHO-METOUYECKOH KOMHCCHEH
(u3uKo-TexHUYeCcKOro (axynpTeTa

ITporokon Ne 6 ot «23» urons 2020 r.

IIpencenarens yye6HO-METOAMIECKOH _A
KOMHCCHH (aKynbTeTa Korenxo B.H.

rd




1. OBJACTb HIPUMEHEHMS U MECTO JUCLUILJIMHBI B YYEBHOM
MMPOLIECCE:

Jucuunnuza «Hanogoronuka» oTHocuTCs K BapuatuBHOM dYactu broka 1
«ducoumunael - (Moxynu)» 1o  HampaBiaeHuto noarotoBku  28.04.03 Hanomatepuaisl
(Marucrepckas mporpamma: HanoMaTepuasbl 1 HAHOTEXHOJIOTHH).

JucuumiuHa  peanusyeTcss Ha  (U3UKO-TEXHUYECKOM  QakylnbreTe  Kadeapoi
TEOPETHYECKOM (M3UKU M HAHOTEXHOJOTWH. [l M3ydeHHs] JaHHOW y4eOHOM TUCIUTIIMHBI
HEOOXOUMBI 3HAHUS, YMEHUS U HABBIKH, CDOPMHUPOBAHHBIC B MPOIECCE M3YyUEHUS MPEIMETOB
«BBegeHne B CHENHANBHOCTBY, «MeETOAbl aHalnW3a U KOHTPOJS HAaHOCTPYKTYPHUPOBAHHBIX
MaTepHalioB U cucTeM», «OCHOBBI ONTORIEKTPOHUKMY Ha MPEAbIAYIIEM YPOBHE 00pa30BaHUsI.

Cocrout u3 mopyneii: «Hanomarepuanbl ¥ HaHOTEXHOJIOTUNU» U «ONTOAIEKTPOHUKA U
HAaHO(OTOHHKAY.

[TonydyeHHble 3HAHHS HCIOJB3YIOTCA CTYJEHTAMH BO BpEMs BBIIIOJIHEHUS HAy4YHO-

MCCJIEI0BATENbCKOM padOTHl IPU HATMCAHUU MaruCTEPCKOM TrUccepTaIuy.

2. CTPYKTYPA JUCHHUIIJIMHBI

Xapaxmepucmuka yueonol OUCYUnIUHbl

Hanpanenune noarotoBku

28.04.03 HanomaTepuassl

Marucrepckas nmporpamma

HaHOMaTepI/IaJ'ILI 1 HAHOTCXHOJIOTHH

OO6pa3oBarenbHasl mporpaMmma

aKaJleMHUeCcKasi MarucTparypa

Kpanmuduxarnmst

Marucrp

KonnuecTBo copepkaTenbHbIX MOTyIEH 2

JucuummHa o0s13aTebHON / BApHATHUBHOM

o JlucuunimHa BapuaTUBHOM YacTU
JacTH 00pa30BaTEILHOMN MPOTPaMMBbl

®opmel kouTpost (MK, sk3amen, 3auer) 3aueT, MOAYJIbHBIH KOHTPOJIb

Mokasatem ouHas (hopma 3ao4Has Gpopma
00y4eHus oOyueHus
KonnuecTBo 3aueTHBIX eAMHUIL (KPEIUTOB) 6 6
["'ox moAroTOoBKM 1 1
Cemectp 1
KonnuecTBo yacos 216 216
- JIEKIIMOHHBIX 18 2
- IPAKTUYECKUX, CEMHUHAPCKHUX 18 4
- 1a00PAaTOPHBIX
- CAaMOCTOSTEJIbHOM paboThI 180 210
B T.4Y. UHJMBHIyaJbHOE 3a/I1aHUE

HenenbHoOE KOMMYECTBO YacoB, 2 6

B T.4. ayJUTOPHBIX 2 6

3. OINUCAHHUE JUCHUITJIMHBI
esu u 3aga4n.
Ilenvs — cocToUT B MPEIOCTABICHUH OYAYIIUM MarucrpaMm HeoOXOJMMOro oObema 3HaHUWH,
MPEJICTAaBICHUA, YKCIIEPUMEHTATBHBIX (PAKTOB M TEOPETUUECKUX MOJIEICH B HAHOTEXHOIOTHSIX.
3agauMm - OBJAJICHHE TEOPETUYECKHMMH OCHOBAaMU MaTepHayia, TOATOTOBKY OyayIIero
CIEIMANIMCTa K CAMOCTOSITENIFHOM HaydyHOU paboTe B 0Tpacivu HaHO(DHU3UKH.

TpeOoBanusi K pe3yJbTaTaM OCBOCHHUSI AUCHUILIMHBI: [Iporecc M3ydeHHs AUCHUILIMHBI
«Hanodotonuka» HampaBieH Ha (OPMUPOBAHUE 3JEMEHTOB CIEAYIOIIUX KOMIETEHIHH B
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cootBercTBUU ¢ PI'OC BO P® no nanpaBineHuro noaroroBku 28.04.03 Hanomatepuansl u
OCHOBHOH 00pa30BaTeNbHOM MPOrpaMMBbl  BBICIIETO MPO(ECCHOHATFHOTO 00Pa30BaHUs HAIPaBIICHHUS
nogroroBkn  28.04.03  Hanomartepuwasibl  (Marucrepckas nporpamMma: HaHomartepuanbl H
HAHOTEXHOJIOTUH):
a) ynusepcanvnuoix (YK):

CnocobeH OCyIIECTBISATh KPUTUUYECKUU aHaIU3 MPOOJEMHBIX CHUTYyallMii Ha OCHOBE
CHCTEMHOTI0O TI0JIX0/1a, BeIpabaThiBaTh cTpateruio aerctauii (YK-1);

Crioco0OeH ynpaBisTh IPOSKTOM Ha BCEX dTarmax ero xusHenHoro mukia (YK-2);

Crnoco0eH OpraHu30BBIBAaTh U PYKOBOJIUTH Pa0OTOM KOMaH Ibl, BbIpabaThiBasi KOMaHIHYIO
CTpaTETHIO JIJIs TOCTHXKEHUs rocTaByieHHo# 1enu (YK-3);

Crnoco0eH ormpeneisiTh U peasn30BbIBaTh MPUOPUTETHl COOCTBEHHOW AESTEILHOCTU U
CHOCOOBI €¢ COBEPIICHCTBOBAaHUS Ha OCHOBE camoorieHKH (YK-6).

0) oowenpogpeccuonanvnuvix (OIIK):

CrniocobeH cTaBUTh M pellaTh MH)KEHEPHbIE M HAyYHO-TEXHUYECKUE 3a/a4d B OOJIACTH
MOJIYYCHHUSI U UCCIICOBAHMS HAHOMATEPHUAIOB U HOBBIX MEXIUCIUILUTMHAPHBIX HAINIPABICHUHA C
UCIIOJIb30BaHUEM €CTECTBEHHOHAYYHBIX U Marematnyeckux moneneii (OITK-1) ;

CriocobeH ympaBiATh JKU3HEHHBIM IIMKJIOM CO3JIaHHUSl HWHXKEHEPHBIX MPOAYKTOB B
00J1aCTH HAHOTEXHOJOIMH W HAHOMATEPHAJIOB C YYETOM HKOHOMMYECKHUX, HKOJOTHYECKUX,
COIMAJIBHBIX U Apyrux orpanuuyenuit (OI1K-3);

CriocoOeH BBINOJMHATH UCCIEAOBAHUS IPU PELICHUMHM HWHXKEHEPHBIX M Hay4HO-
TEXHUYECKUX 3aj7ay, BKJIIOYas IUIAHWPOBAaHHUE M TIOCTAHOBKY CIIOKHOTO OKCIIEPUMEHTA,
KPUTHYECKYIO OLICHKY M UHTeprpeTanuio pe3ynbratoB (OI1K-4) ;

CriocobeH HCIoNb30BaTh WHCTPYMEHTapuil (QopManu3anuyd HWHKEHEPHBIX, HayYHO-
TEXHUYECKUX 3aj7ay, INPUKIAJHOE MporpaMMHOe oOecreyeHue JUisi MOJAEIUPOBAHUA U
NPOCKTHUPOBAaHUS 00BEKTOB, cucTeM U mporeccoB (OITK-5) ;

CrniocobeH pa3pabarbiBaTh M aKTyalM3HpPOBAaTh HAYYHO-TEXHUYECKYIO JOKYMEHTAIUIO B
obuyactu nonyuenus Hanomatepuanos (OITK-7).

8) npogpeccuonanvuvix (I1K):

HAYYHO-UCCNIE006aMeNbCKAA 0eAMENbHOCHb:

criocobeH (opMylIuMpoBaTh 3aJaud, CBSI3aHHBIE C peanu3anuedl npodecCHOHaTIbHBIX
dynkumii (1K-1);

CIIOCOOEH  CaMOCTOSATENbHO IPOBOJUTH HAYYHO-HUCCIIEOBATENbCKUE paboThl 1O
CO3/IaHHIO,MCCIICIOBAaHHIO M IPUMEHEHHIO HaHOCHCTeM 1 HaHoMaTtepraioB(I1K-2);

Croco0eH K aHajdu3y M OO0OOIIEHUIO PEe3ylIbTaTOB HAYYHO-HCCIIEOBATEILCKUX PaboT,
IOUCKY W aHalM3y HAay4yHOW M TEXHUYECKOM HH(pOpMalnuu B 0OJACTH HAHOTEXHOJOTHH U
CMEXHBIX JUCUUIUIMH JUIl HAay4YHOU,IaTEHTHOM M MapKETUHTOBOM MOIAEPKKH MHPOBOJHUMBIX
UCCIIEIOBaHUM, K CaMOCTOSITEIbHOM MOATOTOBKE MyOIMKALMK B OTE€YECTBEHHBIX U 3apyO0eKHbIX
n3nanmsx (IMK-3);

CMOCOOCH K aKaJeMHU4ecKoil MOOMIBHOCTH, aKTUBHOMY MapTHEPCKOMY YYacTHIO B
paboTe 3apyOeXHBIX HAy4YHO-HCCIIEIOBATENbCKUX Jaboparopuil BO BpeMs Hay4dHBIX
CTOKUPOBOK, a TaK)Ke IyTeM NPE3eHTAllMM CTEHJOBBIX M YCTHBIX JOKJIAJ0B Ha HAay4HBIX
koHbpepenmmsx (ITK-4);

CMOCOOEH MPEACTaBIATh UCTOPUUECKUE ATAIbl PAa3BUTUS HAHOTEXHOJOTHH, BaKHEHIINe
OTKPBITHSI OTEUECTBEHHBIX YUEHBIX, Hanbosiee aKTyalbHbIe TPOOJIEMBI, CBS3aHHbBIE C CO3/IaHUEM
U IPUMEHEHNEM HAHOCHUCTEM M HaHoMaTepuanaoB B Poccuiickoit ®enepanun u B mupe (I1K-
5);

npoOU3600CMEEHHO-MEXHON02UYECKAA OeAMEIbHOCHb:

CHOCOOEH K MpOQecCHOHANbHON OJKCIUTyaTallud COBPEMEHHOTO OOOpYy/IOBaHUS U
nprOOpoB (B COOTBETCTBUH C LEIIMH Maructepckoii mporpammai) (ITK-6);
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CrOCO0EH K COCTaBJICHUIO METOAMYECKUX JIOKYMEHTOB (B TOM 4YHCJE J1TaOOpaTOPHOTO
JKypHasa) Ipy IPOBEICHUH HayYHO-UCCISI0BATEIbCKUX U JJabopaTopHbiX pador (ITK-7);

CIOCOOCH Y4YacTBOBaTh B ONTHMHU3ALMU CYIICCTBYIOIIMX METOJMK CO3JaHUS U
MPUMEHEHUS HAaHOCHCTEMH HAHOMATEPHAJIOB JJISl YCIENIHOW KOHKYPEHIIMW Ha PhIHKE HACH U
texuosoruii (ITK-8);

OpP2AHU3AUUOHHO-YNPABICHYECKAA 0eAMEIbHOCHIb:

TOTOB K OCYHIICCTBICHHUIO OPraHW3allMOHHBIX  MEPOIPHUATHH 10  pean3aluu
3aIJIaHUPOBAHHBIX HAYYHO-HUCCIIEAOBATENBECKUX pabOT, CIIOCOOCH KOHTPOIUPOBATH COOIOICHHE
TEXHUKH 0€30IaCHOCTH U perjaMenTa BoinojaHeHus padot (I1K-9);

CIIOCOOCH TMPOBECTH OKCIEPTU3y HAYyYHO-HCCIENOBAaTEIbCKUX paboT B oOmactu
nanorexuojoruii (ITK-10);

CMOCOOCH PYKOBOOUTH KYPCOBBIMH H JAPYIMMH KBaJH(PHUKAIMOHHBIMA paboTaMu
obyuarommuxcs (6akanaBpoB) u craxepos (ITK-11);

TOTOB K KOOMEpalyu C KoJuleraMH M padoTe B KOJJICKTHBE, K OpraHM3aluu padoThl
MaJlbIX KOJUIEKTUBOB cronnutenei (ITK-12);

NPOEKMHAsL 0eaAmenbHOCb!

CIOCOOCH y4acTBOBaTh B pa3padOTKe OW3HEC-IUIAHOB W OIICHMBATh SKOHOMHUYECKYIO
3¢ (HEKTHBHOCTh U BO3MOXHOCTh KOMMEPITUAIN3ANNHA HAYKOSMKOW TPOAYKIIMA —HAHOCHCTEM,
HaHOMAaTEPHAaIOB U u3zeani Ha ux ocHose (ITK-13);

CIOCOOCH  y4acTBOBaTh B  IMOJATOTOBKE W pEAIM3alMd  HAyYHBIX  IPOEKTOB
pecnyOIMKAaHCKOTO YPOBHSI, a TAKXKe MEKAYHapoaHbIX rpanToB (ITK-14).

B pe3yabTare H3y4eHus AUCHMIIJIMHBI CTYAEHT 10JIZKEeH
3HaAMmMb:
e CrocoObl ONUCAHUS AJIEKTPOMArHUTHBIX SIBJICHUH B Cpele;
9KCUTOHBI U MOJIIPUTOHBI B KPUCTAILIE;
TUIIBI HAHOOOBEKTOB M HAHOKOMIIO3UTOB,
(GoTOHMKA U (POTOHHBIE CTPYKTYPHI,
HaHO(OTOHHKA,

® DJEKTPOMArHUTHBIC BO30YKICHHS B PEIIETKE HAHOIIOP-PE30HATOPOB

ymembp:

e BecTU MH(POPMALMOHHBIA MOUCK HEOOXOAMMBIX ISl HAay4yHBIX MCCIIEJOBAHUMN
HCTOYHHUKOB,

o OpPHEHTHUPOBATHCS B COBPEMEHHBIX MaTepHaiax , 000pyI0BaHUH H
TEXHUYECKHX CHCTEMaX, KOTOPBIE HCIIOIB3YIOTCS B COBPEMEHHBIX
HAHOTEXHOJIOTUSIX;

o BBIOMPATH METO/IbI HUCCIIEIOBAHUS JIJIsl ONPEACTICHHBIX MaTepHajIoB
HaHO()OTOHHKH.

enaoemo:

e 0a3z0BOil TepMHUHOJOrMEH HAHO(MOTOHUKH, NPUMEHSIONEH HCIIOIb30BaHHUE

KBAHTOBBIX TOYEK;

® METOJAaMHU CO3JIaHHs OIPEIECICHHBIX HAHOPA3MEPHBIX YCTPOWCTB HA OCHOBE
KBaHTOBBIX TOYEK.

4. COJEPXAHUE JUCHUMNIAHBLI U ®OPMbI OPTAHU3ALIMY YYEBHOT' O
MPOLIECCA

HopsakoBbIi Kpartkoe cogep:xanue TeMbl
HOMeEp U TeMa

Cooeparcamenvustii modyns 1 «HanomaTepuaaibl 1 HAHOTEXHOJIOTHN )




Tema 1. Beeneuue.

Beenenne. HanoMarepuaiibl M UX IPUMEHEHUE

Tema 2.
OKCHTOHBI B
MOJISIPUTOHBI B
KpUCTaJIIe

Crioco0bI onucanus QJICKTPOMArouTHBIX SIBIICHUH B cpene,
9KCUTOHBI U NOJIAPHUTOHLI B KPUCTAJLIC.

Tema 3.
DoTOHUKA U
HaHO(OTOHHKA

OCHOBHBIE TTOHATHS U OIIpCACIICHUA (bOTOHI/IKI/I u HaHO(bOTOHI/IKI/I.

Tema 4.
Hanomarepuaisl B
B ()OTOHHKE

HOTGHL{I/IaJI MPAKTUYCCKOI'0 UCIOJIb30BaAHUS HAHOMATCPHUAJIOB B (I)OTOHI/IKG

Cooeprcamenvhulit Mooyns 2 «ONTOIIEKTPOHMKA U HAHO(POTOHNKA)

Tema 5.
[Tpoctp-e
MacmTaobl
00BEKTOB
HaHO(OTOHHUKHU

[TpocTpancTBeHHbIE MaciITabbl OOBEKTOB HAHO(POTOHHKHU.. CrOUCThIC

CTPYKTYpPBI C IEPEMEHHOMN TOJIIHUHOM CII0EB

Tema 6.
Marepuansl
($OTOHHMKH Ha
OCHOBE KBAaHTOBBIX
TOUEK

HaHOMaTepI/IaJ'ILI (1)OTOHI/IKI/I Ha OCHOBC KBAHTOBBIX TOYCK

Tema 7.
DNEeKTPOMarHUTHBI
€ BO30YKJIeHUsI B
HEUeaTbHOM
MacCHBE
MUKPOTIOP-
PE30HATOPOB

PacnipocTpanenne SIEKTPOMArHUTHBIX BO3OYXKICHUNH B HEUICATHHOM
MAaCCUBE MUKPOIIOP-PE30HATOPOB

Tema 8.
Hano¢ortonuka u
MUKPOJIEKTPOHUKA

HanodoToHnka 1 MUKPOJIEKTPOHHUKA

TemaTnyecknii mjiian

CopaepxarebHbIH MOAYJIb : 1-« Tunbl HaHOpa3MepHbIX 00bLEKTOB M HAHOKOMIIO3MTOB )

HasBanus coaep:kaTejbHBIX
MOAyJIel U TeM

KoauyecTBo 4yacoB
OuyHast popma 00yueHuUs 3aouHas popma o0yueHus
B T.4. B T.4.
w ®
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Tema 1. Beenenue. % | 2|2 99 2675 | 025 | 05 26
Tema 2. DKCUTOHBI U 29|33 93 2675 | 025 | 05 26
MOJIIPUTOHBI B KpUCTAILIE
Tema3. doTtoHUKA H
HaHO(OTOHHKA 26 | 2 |2 22 26,75 | 0,25 | 05 26
Tema 4. Hanomarepuanbsl B 271 2|2 23 275 | 025 | 05 27
¢doronuke

Hmozo no
cooeprcamenvHomy mooyao | 108 | 9 | 9 90 108 1 2 105

1

TemaTnyeckuii mian

CopaepixarebHBIH MOAYJIb © 2-«ONTO3JIeKTPOHUKA H HAHOGOTOHUKA)

KoaunuecTBo 4acoB

OuHnasi popma 00yueHus 3aounas popma o0yueHust
B T.U. B T.U.
= = = =
Ha3Bauus coepkaTebHBIX Sl 3 % % e 2 im: %
MopyJieil u Tem ol =] 8| & SclE=|l 2 =] 8| &5 =[5 =
0 =l 2|l ole BlSEl @ = Q o | 2 E =
3] = E|lx .9 ol © = =) & | ROl 20
M 2 | Elslogldgl =~ 2 S S | dQY|HQ
() ol s S8 s ) E |2 Sl
5| 2| oo B A = = 5|5 aln &
al'gle = a | '8¢ =
E| B § = = = c% an
151 =~ O =
Tema 5. TlpocTtp-e MacuITaObI 2% | 2 |2 29 2%7 025 | 05 26
00BEKTOB HAaHO(DOTOHUKH
Tema 6. Marepuaibl
(OTOHHMKHN HA OCHOBE 27 | 2 | 2 23 2%’7 0,25 | 05 26
KBAHTOBBIX TOUEK
Tema 7.
DNeKTpOMarHuTHBIE
BO30YyKIeHHs B HeueanbHom | 28 | 3 | 3 22 2%’7 0,25 | 05 26
MacCCHBE MHKPOITOp-
PE30HATOPOB
T . Hanodotonuka u
ema 8. Hanodoronnia 27 | 2 | 2 23 217 | 0,05 | 05 27
MUKPOJIEKTPOHUKA
Hmozo no
cooeprcamenvHomy mooyaro | 108 | 9 | 9 90 108 | 1 2 105
Bcezo uacoe no oucyunaune
216 | 18 | 18 180 216 2 4 210

SMETOAUYECKHUE PEKOMEHJALIUU JJIs1 TIPOBEJAEHUSA JTEKIIMOHHBIX,
MMPAKTHYECKWX U TJABOPATOPHBIX 3AHSITHIA.

TeMbl JIEKIITHOHHBIX 3AHATHUM



Ne Konuuecmeo
i Has3zeanue memut 4ACOs
1 [BBeaenue. Tumnbl HaHOPa3MEPHBIX OOBEKTOB U HAHOKOMITO3UTOB. 2
2 [OKCHUTOHBI M MOJSIPUTOHBI B KPUCTAILIIE 3
3 |Doronuka u HanoporoHnka OCHOBHBIE MOHATHUS U ONPEACTICHUS 2
4 |Hanomarepuansl B pOTOHUKE 2
5 [[IpocTpancTBEeHHBIC MACIITA0BI 0OBEKTOB HAHO(POTOHUKHU 2
6 [Matepuainbl (POTOHMKU Ha OCHOBE KBAHTOBBIX TOUEK 2
7 [2nexTpoMarHUTHbIE BO30YX/IEHHUS B HEUAECAIbHOM MaCCUBE MUKPOIIOP- 3

[PE30HATOPOB
8 [HanodoToHuka 1 MUKpPOJIEKTPOHUKA 2
BCEI'O 18
TeMbl NpaKTHYECKUX 3aHATHI
Ne Konuuecmeo
wn Haszeanue memut wacos
1 |Onucanue 351€eKTPOMArHUTHBIX SIBJICHUN B Cpelie 2
2 |HaropasmepHble 065EKTHI 1 HAHOKOMITO3HTEI 1
3 |®ortonuka u HaHOGOTOHUKA. OCHOBHBIC TOHSTHSL. 1
4  [OnexkTpomMarHuTHBIE BO30YKAEHUS B CIOUCTBIX CTPYKTYpab 2
5 [HanoctpykrypupoBHHble MaTepuanbl. KBaHtoBas Touka. KBaHTOBas sma. 5
KBaHTOBast IPOBOJIOKA.
6 PacrnipocTpaHeHUe 3JIEKTPOMAarHUTHBIX BO30YXKIEHUH B HEUJEaIbHOM 2
MacCHBE MUKPOIIOP-PE30HATOPOB.
7 [lonsputroHHsle BO30YXIEHHUS UM  OCOOCHHOCTH  pa3ylnopsI04eHHUs,
00yCJIOBJIEHHBIX HAJTMUUEM JIe(EKTOB B UCCIENYEMOM CTPYKTYp 2
8 [HanomopucThle MaTepUabl, COIEpIKAIINE KBAHTOBBIE TOYKH 2
9 [[HomsspuToHBI B HeWAaldbHOH 1D pemeTke MHKpPOTOpP B YCIOBHAX 5
0JIHOPOJTHOM YHpyroil nedopmanun
10 |HanodoToHMKa U MUKPOJIEKTPOHHUKA 2
BCEI'O 18
6. METOAUYECKHUE PEKOMEHJIALIUNHA 110 OPTAHU3ALINN
CAMOCTOSTEJBbHON PABOTHI CTYJIEHTOB.
Opranusanusi caMOCTOATEIbHOI Pad0ThHI CTYICHTOB
Ne Konuuecmeo
wn Haszeanue memoi waCos
1 |Cnocobbl onrcanus 31€KTPOMarHUTHBIX SIBIIEHUH B Cpeie. 20
BryTpukpucrammyeckoe mnose. MeTos 1edCcTBYIOIIETO MO,
2 [OKCUTOHHBIE MOJIIPUTOHBI B @aTOMAPHBIX KPHOKPHCTAIJIAX B OKPECTHOCTH 20
4aCTOTHI JUIOJIBHO Pa3peleHHOro nepexoaa
3 |Onrtuueckast aHM30TPOMNHSI KPUCTAIIIOB CO CTPYKTYpOH anmasa 20
4 |HanocTpykTypupOBaHHHbIE MaTepHalibl. PazmepHbie 0cOOeHHOCTH 20




HaHonopucTsle MaTepuasl, coaepKaliiue KBaHTOBbIE TOUKH 20

['eHepalus 5KCUTOHHBIX MOJIAPUTOHOB B 2JIMA30MOA00HBIX 20
MOJYIIPOBOTHUKAX MOJIEM JBMKYILEHCS [3-4acTHUIIBI.

THIb1 ONTOAIEKTPOHHBIX TPUOOPOB. M3imydaTenbHbie Iepexo/bl B 20
NOTynpoBoIHUKaX. CBETOMOABI BUANMOTO IMAI030HA U
[1OJIYIIPOBOIHUKOBBIN J1a3ep

JleexTHbIe CTPYKTYpPHI M (pU3HUECKUE CBOMCTBA HAHOCTPYKTYP, 20
COZIepIKaIX KBAHTOBBIC TOUKH

Hanodotonuka. KorepeHTHOCTB ClTy4aifHBIX IPOIIECCOB. 20
KorepeHTHbIC CBOWCTBA ONITHYECKOTO H3ITyYCHHSI.
BpeMeHHast 1 MPOCTPaHCTBEHHAs KOTEPEHTHOCTb.

BCEI'O 180

PN N RN =

7. AHAUBU Y AJIBHBIE 3AIAHU .
Tembl /151 BbINOJTHEHNS] HHAMBHAYAIbHON padoThl

1. Hcnonp3oBaHHE HAHOKOMITO3UTHBIX MaTepUaIOB B HAHO(POTOHHKE.

KomnbroTepsl, HAHOJEKTPOHUKA U HAHO(OTOHHUKA.

3. HHcTpyMeHTallbHBIEC CPEACTBA IS ONPEeSICHHs CBOICTB U ITapaMeTpOB
HAHOCTPYKTYD

4. VccnenoBaHue NEPCIEKTUBBI PA3BUTHUS 3alIUCH UH(DOPMALIMK C UCIIOJIb30BAHUEM
HAaHOKOMIIO3UTHBIX MaTEpUAOB..

5. TlepcnieKTHBBI Pa3BUTHSA ONTOSJICKTPOHUKH W HAHO(POTOHWKH HA OCHOBE HOBBIX
(YHKLINOHATIBHBIX HAHOCTPYKTYD.

N

6. CamoopraHu3anys HAHOYACTHIl H CAMOOPTaHU3YIOIINECs TIPOIIECCHI.
7. TlomyueHne HAHOKOMITO3UTHBIX MaTepHAaJIOB C KBAHTOBBIMU TOUYKAMH.
8. ®oToHHBIC HAHOCTPYKTYPUPOBAHHBIC MATCPHAIIBI.

9. VrueponHble HAHOTPYOKH C TOYEYHBIMU JIEPEKTaMHU.

10. ®oToHBIE HAHOCTPYKTYPHI.

8. KOHTPOJIBHBIE BOITPOCHI K TIPOMEXYTOYHOM ATTECTAIIUA

OyHKIIMOHATBHBIE HAHOMATEPHAIIBI JJ1s1 (POTOHUKH

O6nacTte pyHIaMEHTAILHON U MPUKJIAJAHON HAYKU U TEXHUKH - HAHO(POTOHHUKA.
OnpeneneHue NOHATUS «HAHO(MOTOHHUKA. TEPMUHOIOTHSL.

DOTOHHBIE HAHOCTPYKTYPHI, COJIEPKAIINE KBAHTOBBIC TOUYKH.

HaHO‘-IaCTI/II_IBI, HAaHOOOBEKTHI U HAaHOKOMITIO3UTHbI, UCITIOJIb3YCMbIC B (bOTOHI/IKC.

Pa3mepHbie 0COOEHHOCTH KBAHTOBBIX TOUYEK B (DOTOHHBIX CTPYKTYpax

HanomaTtepuaisl, UX MOJIy4eHUsI U UCIIOIb30BaHUE B (JOTOHHUKE.

HHucTpyMeHTaNbHbIE CpeIcTBa AJis ONPEIeNIEHUs CBOMCTB U MTapaMeTPOB HAHOCTPYKTYP C
KBAaHTOBBIMH TOYKaMH.

aﬂeKTpOMaFHI/ITHI)Ie BO36Y)K)IGHI/ISI B HAaHOKOMIIO3UTHBIX MaT€pualax, COACPKAIMINX
KBaHTOBBIC TOYKH.

10. HanoTexHOJIOTHH B MUKPOJIEKTPOHUKE U (DOTOHUKE

9. OBPA3EIl MOAYJBHOI'O KOHTPOJIA
(obpaszey sapuanma u Kpumepuu OYeHU8aHus)
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IOy BIIO «IOHEIIKUA HAIIMOHAJIbHBbIIA YHUBEPCUTET»
DU3NKO-TEeXHUYECKUHA (PaKyIbTeT

Hanpasnenue noocomoexu: 28.04.03 Hanomamepuanot
Maeucmepckas npoepamma: HaHoMamepuaivl U HAHOMEXHO102UU
IIpoepamma noozcomosku: Mazucmpamypa

Cemecmp 1

Vuebnas oucyuniuna Hanogomonuka

1.
2.
3.

MOAYJIbBHASA KOHTPOJIbHASI PABOTA
BAPHUAHT Nel
@DOTOHHBIE HAHOCTPYKTYPHI.
Hanomarepuaiibl, UX MOTYYCHHSI U UCIIOJIb30BaHNE B (DOTOHUKE.
Onpenenenue NOHITHS «HAHO()OTOHUKAY.

YTBepxIeHO Ha 3aceaHuu Kadeapoil TEOPeTHIeCKOi (PU3UKN 1 HAHOTEXHOJIOTHH,
IpOTOKOJI Ne or“ ” 20 1.

3aB. kadenpoii
[IpenonaBarens

KpnTepml OLCHUBAHUSA MOAYJBHOI'0O KOHTPOJIHA

Homep 3a0anusn Konuuecmeo 6annoe
3ananue 1 10
3ananue 2 10
3amanue 3 10
Bcezo 30

10.TEOPETUYECKHE BOIIPOCHI K 3AYETY, KPUTEPUU OHEHUBAHUS

CoNoOAEWNE

12.
13.

Teopemuueckue 6onpocwl K 3auemy
Ob6nacTb (pyHIaMEHTAIBHOM U NPUKIIAHONW HAYKU U TEXHUKH — HAHO(OTOHUKA
Crioco0bl onucaHus 3JIEKTPOMArHUTHBIX SIBJICHHI B CpeJie;
OKCHUTOHBI U NOJIIPUTOHBI B KPUCTAJLIE.
[TpocTpancTBeHHBIE MacITaObl 0ObEKTOB COBPEMEHHBIX AJIEKTPOHHBIX U KHUBBIX CUCTEM
®otonuka n HaHopoTOHUKAa OCHOBHBIE MOHATHS U OIIPEICIICHHS.
HanouacTuiisl, HAHOOOBEKTHI U HAHOKOMITO3UTHI (POTOHUKH.
Hanomatepuainsl GOTOHHMKH Ha OCHOBE KBAHTOBBIX TOUYEK
DNeKTPOMarHUTHbIE BO30YK/IEHUS B CIOUCTBIX CTPYKTypax
Pacnpoctpanenue 371eKTpOMarHUTHBIX BO30YX/I€HUH B HEUEaIbHOM MAacCUBE
MUKPOIIOP-PE30HATOPOB.

. PaSMepHLIC 0COOEHHOCTH KBAHTOBBIX TOYEK B (I)OTOHHLIX CTPYKTYypax
11.

[TonsspuToHHBIE BO30YKIEHUS 1 OCOOEHHOCTH Pa3yNops104eHUs, 00yCIOBICHHbBIX
HaJIM4ueM /1e(h)eKTOB B UCCIIEAYEMON CTPYKTYP

HanoctpykTyprpoBaHHHBIE MaTepUabl, HCIIOIb3yeMble B HAHO(DOTOHHUKE

Turb! ONTOAIEKTPOHHBIX TPUOOPOB.



14.

IIOJIYIIPOBOTHUKOBBI J1a3ep.

15.

TOYKH.
16.
17.
18.
19.
20.
21.
22.

23.
24.

Camoopranuzaiysi HAHOYaCTHUI U CAMOOPTaHU3YIOIIKECs IPOLECCHI
Hanonopuctsie MaTepuaibl, coiepxKalirie KBaHTOBbIE TOUKH.
OnTo37eKTPOHHBIE TPUOOPHI
HanodoToHuka 1 MUKPOJIEKTPOHUKA
WznyyaTenbHble Iepexobl B OTYIPOBOJHUKAX C KBAHTOBBIMU TOYKAMU
CBolicTBa M XapaKTEPUCTUKH HAHOCTPYKTYPUPOBAHHBIX MAaTEPHAIOB HAHO(POTOHHKH.
[Tonsiputonbl B HenaaibHOW 1D pelreTke MUKpOMOp B YCIOBUSIX OJTHOPOJAHOM YIIPYToOi
nedopMaruu.

[Tonyuenue 1 UCTIOIB30BAHHE HAHOKOMIIO3UTOB B (DOTOHHUKE
HaHoTexHO0JIOTHY B JIEKTPOHHUKE M (POTOHHUKE

11

W3ny4arenbHble IEPeXObl B MOTYNPOBOAHUKAX. CBETOIMOIBI BUIUMOTO JUATI030HA U

HpI/IMepH HCIIOJIb3YCMBIX B (l)OTOHI/IKe HaHOMATCPHUAIIOB, COACPIKAIINX KBAHTOBBIC

3ayeTHast paboTa BKIIIOYACT TPU 33JJaHHS, 32 KOTOPBIE CTYACHT MOXKET MOIy4uTh Max 50

OaJLIoB.

Kpumepuu ouenueanun zauema

Homep 3a0anusn Konuuecmeo 6annoe
3aganue 1 15
3agaHue 2 15
3aganue 3 20
Bcero 50 amioB

CTYACHTEI C LECJIBIO MMOBBIIICHUA peﬁTHHFa.

Pacnpeoenenue 6annog, Komopwie Mo2ym noay4ums cnmyoOeHmol

11. KPUTEPUU OUEHUBAHUSA
ITo xypcy «Hanodoronuka» npesmnonaraeTcss IpoBeICHUE MPOMEXKYTOUHON aTTECTAI[UN B
BUJIE MOJIYJILHOTO KOHTPOJIS, BBIMOJHEHUE WHAMBHIYabHON pa0bOTHI M 3aueTa. 3adyeT COaroT

6 npouyecce usyienun 0ucuunﬂunbl

OprasnzannoHHo CPC Bcero
y4yeOHas paGora HNupuBuayanbuas | Moayasnselil | MaauBuayaabHas
CTyACHTA pabora KOHTPOJIb |TBOpYeckasi padora
Max 10 6ammos max 5 6amioB max 30 max 5 GaioB 100 GammoB
6amioB
HlIkana coomeemcmeusn 641106 HAUUOHAILHOU WIKANE
Onenka Onenka no OneHka 1o rocy1apcTBeHHOM IKaJe Ounenka no
no mkaje | 100-6anabHoiM (3x3amen, TuddepeHINPOBAHHBII 3a4eT) rocy1apcTBeHHOM
ECTS HIKaJIe HIKaJje (3a4eT)
A 90-100 5 (OTIIUYHO) 3a9TEHO
B 80-89 4 (xoporio) 3a9TEHO
C 75-79 4 (xoporo) 3a4TE€HO
D 70-74 3 (yIOBIETBOPUTEIHHO) 3a4TEHO
E 60-69 3 (y1OBJIIETBOPUTEIBHO) 3a4TEHO
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FX 35-59 2 (HeyIOBJIETBOPHUTEIHHO) HE 3a4TEHO
C BO3MOXHOCTBIO ITOBTOPHOU CHA4YH
F 0-34 2 (HeyIOBJIETBOPHUTEIHHO) HE 3a4TEHO

C BO3MOKHOCTBIO TIOBTOPHOM ClIa4y¥l MPH YCIIOBHH
00s13aTeIpHOTO HAbOpa JAOTOTHUTEIIBHBIX 0aJIJIOB

12. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYHEHUE YYEBHOI'O
MPOLECCA.

JlekumoHHbIE W TpPaKTUYECKUE 3aHATHs 1Mo yueOHoW nucuuruimHe «HanodoTtoHuka»
npoBoasATCs B yueOHoU maboparopum NeOl5 «Mwukpo m HaHO CTPYKTypbl». OOopymoBaHa
KOMIUIEKTOM y4yeOHOM Mebenn Ha 12 mocagoyHBIX MeECT, KOMIUIEKT paboyero mecra
npernojasarens,  (QuomactepHas Jocka, Macc-criektpomerp (MU 1201AT-01), muxpockom
AJIEKTPOHHBIN pacTpoBblid POM-106 U, ycraHoBka jyis M3y4eHHs] ONTHYECKHUX CBOMCTB TOHKHMX
TUICHOK (TI/TT IAJIEKTPUKOB), | KOMITBIOTEp IS CHITHS M OOpaOOTKU JaHHBIX C JIUIEH3UOHHBIM
MPOrpaMMHBIM 0OecTiedeHUEM, TOCTYIIOM K ceTu MHTepHeT.

CamocrosTenbHas padoTa CTyICHTOB IPOXOAUT B YUTaILHOM 3aie Ne 3 aBropedepaToB u
JTUCCepTaluii, YKOMIUICKTOBAaH KOMIUIEKTOM yueOHoi wmeOenmu Ha 50 mocagoyHBIX MeECT,
OCHAIIICH KOMITBIOTEPOM B KOMIUIEKTe (2 IIT.), pacmojioxkeH Mo azapecy T. JloHeuk, mp.
TeaTtpanbubiid, 13, ka6. 106.

WupuBuayanbHble ¥ TPYNIOBBIE KOHCYJIBTALMU  CTYIACHTAM Ui TIPOBEICHHS
CaMOCTOSITENIbHON paboThl MPEAOCTABISIOTCS B KabuHeTe Kadeapbl TEopeTHUecKod (U3UKH U
HAaHOTEXHOJIOTHH, YKOMIUIEKTOBAHHOM KOMIUIEKTOM MeOenmn Ha 12 mocagoyHbIX MecCT,
OCHAIIIEHHOM KOMITBIOTEPOM B KOMIUIEKTE (1 IIT.), IPUHTEPOM, CKaHEPOM, PACIIOIOKEHHOM IO
anpecy 1. Jonenx, np. Tearpanbusiii 13, aya. 256.

13. PEKOMEHJIOBAHHAS JIMTEPATYPA

Koxa-Bo Hanu4yue
Ne IK3eMILISAPOB | JIEKTPOHHOI
HaunmeHoBaHue
n/n B OulJmoTeke BEpPCHHU B
JlonHY 9bC
Ocnosnas numepamypa
1. Pymsaues B.B. Hanodoronuka [dnexkrponusiii pecypc]:
yueOHO-MeTonuyeckoe mnocobue /  B.B.PymsHues, +
0. Allanaggsa  — [Homenx : [JoumHY, 2020. -
OnekTpoHHble naHHbIe (1 daiin)
2. Pymsannes  B.B.  CoBpemMeHHbIE  HaHOTEXHOJIOTUU
[DnexTponHsbIit pecypc]: yueOHO-MeTOMHUIECKOE TTOCOOHe +
/" B.B.Pymsnues - [Honeux : JouHY, 2019. -
OnexTpoHHble naHHble (1 daiin)
3. Joannopoulos J.D. Photonic Crystals. Molding the Flow
of Light / J.D. Joannopoulos, S.G. Johnso., J.N. Winn, N
R.D. Meade / Second Edition. Princeton: Princeton
University Press, 2008. - 305p.
4. Pymsaunues B.B. B3saumopnencTBue 3JIEKTPOMArHUTHOIO
U3IIy4eHUs M JIETKMX YacTUI[ C HECOBEpPUICHHBIMU 3
Kpuctajummdeckumu cpepamu /| B.B. PymsHies. -
Honeuk: Hopa-ITpecc, 2006. — 347 c.
S. Tepexo C. B. ®usuka HaHOOOBEKTOB: [yueOHOE
nocobue] / C. B. Tepexos, B. H. Baproxun; 'OY BIIO 3 +
«loaHY» - lonenk: lonHY, 2013. — 418 c.
6. [Tamuuckas E. T'. ®dusuka aepopMupoBaHHBIX Cpel: 11 +
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yueOHOe TmocoOue Il CTYACHTOB  CICIHAIBHOCTH
03.03.02 "®uszuka" / E. I'. [Nammackas, B. H. Baproxun;
'Oy BIIO JloHeukuil HalMOHAJIbHBIA YHUBEPCHUTET,
DU3UKO-TEXHUYECKUN (bakynbTer, Kadenpa
TEOpPETHYECKOW (DU3UKK W HAHOTEXHOJIOTHH. — JloHerK:
"oy BIIO «louHVY», 2017. - 173 c.

TepexoB C. B. BapnannoHHablie NPUHIMIBI KJIACCUYECKON
mexanuku / C. B. Tepexos, B. H. Baproxun, A. TI.
[Terpenko; T'OY BIIO "JloHeukuil HalMOHaIbHbBIN
YHUBEpPCUTET", PU3UKO-TEXHUYECKUN (bakynbTer,
Kadenpa teoperndeckoil GU3MKM U HAHOTEXHOJOTHUH. —
Honenk: 'OY BITO "IorHVY", 2018. — 52 c.

Jlonoanumensnasn numepamypa

Hanomarepuanbl, HaHONOKPBITUS, HAHOTEXHOJOTHUU:
[yae6. mocobue] / [H. A. Azapenkos, B. M. bepeches, A.
J. Torpebusk u ap.]; XapbKkoBCKui Hall. yH-T UM. B. H.
Kapasuna. — XapskoB: XHY um. B. H. Kapasuna, 2009. —
209 c.

HanorexHomornuu ¥ cHelUalbHBIE MaTepUasbl: yd4eO.
nmocodbue Mjig CTYACHTOB BY30B, OOYYarOIIMXCS IO
HanpasieHuto noarotosku 140140 - Texn. ¢usuka / 1O.
I1. Connues, E. U. IIpsaxun, C. A. Bonorkanuna, A. I1.
[Terkoa; mox pen. 1O. II. ComnmeBa. — CaHkr-
ITerepOypr: Xumuzaar, 2009. — 334, [1] c.
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Pymsaunnes B.B., ®enopos C.A. PactipocTpanenue cBeta B
CIIOMCTBIX KOMIIO3UTHBIX MaTepHuajgax C I[epeMeHHON
tommuuuoi cioes // XKTD — 2008. — T.78, Ne 6. — C. 54-
58.

11.

EnnceeB A. A. @yHKIIMOHATBHBIE HAHOMATEPUAIIBI: yueO.
mocodue AJisg CTYACHTOB CTAPIINX KYPCOB, 00YUAIOIINXCS
no crnenuansHoctu 020101 (011000) — Xumus / A. A.
Enucees, A. B. Jlykammn. — Mocka: ®usmatiut, 2010.

12.

I'ycee A. W. HaHomarepuasbl, HaHOCTPYKTYpHI,
Ha”HotexHosoruu / A. U. I'yceB. — Uzn. 2-e. — Mocksa:
duszmatnur, 2009. — 414 c.

13.

Munocnackuii  A.I'.  KoHcmekT nekmuii 1o  Kypcy
«OCHOBBI TIPOIIECCOB MHUKPO- M HAHOTEXHOJIOTHI». —
Homnenk: lonHY, 2018. — 246 c.

14.

l'omosun 0. U. Beeagenme B Hanorexnuky / 1O. W.
['onoBuH. — M.: Mammunoctpoenue, 2007. — 493 c.

15.

®ocrep JI. Hanorexnonormn. Hayka, uHHOBanmuu u
Bo3MoxkHOcTH / JI. doctep; nep. ¢ anrn. A. B. XavosH. —
M.: Texnocdepa, 2008. — 349 c.

16.

PamOoumu H. I'. ®dusuueckne n XUMHUUYECKHE OCHOBBI
nanotexHoyoruit / H. I'. PamOunu, A. B. bepeskun. —
Mockpa: DUSMATIINUT, 2008. — 454 c.

17.

KoBmo A. H. OCHOBBI HAaHOTEXHOJIOTMM B TEXHHKE:
yueb. mocobue A CTYJIEHTOB BY30B, OOy4YaIOLIUXCS IO
HaIpaBJICHUSM MOJIrOT. JTUTUIOMUPOBAHHBIX
CIELUATTUCTOB "KOHCTPYKTOPCKO-TEXHOJIOTHUECKOE
obecrieueHue MAIIMHOCTPOUTEIIbHBIX np-B";
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"ABTOMaTH3WPOBaHHBIE TeXHOJOTMM W mp-Ba" / A. H.
Kogmos, HO. ®@. Hazapos, . M. M6parumoB. — Mockaa:
Axanemus, 2009. — 239 c.

14, HUHO®OPMAIIUMOHHBIE PECYPCHBI
(c yrazanuem nazeanust u noaHO20 21eKMPOHHO20 adpeca)
http://donnu.ru/ — caiit JlouHY.
http://library.donnu.ru/ — caiit 6udaunorexku JouHY.

15. IMPOI'PAMMHOE OBECHEYEHMUE (1tipu Hajqu4um)
1. Windows 7 PRO (xopmioparuBaas jutieH3ust JOHHY Ne 46484614);,
2. Microsoft Office (kopnoparusnas smtensus JOHHY nunensust Ne 46472919);
3. Microsoft Visual Studio (munensust mporpammsl DreamSpark mist BeICIIMX y4eOHBIX
3aBEJICHUN );
4. JInuensun GPL, Apache, BSD nns cBobogHOro mporpammuoro obecriedeHus: FreeLab,
Scilab, Free Pascal, AutuBupyc Kacriepckoro, Adobe Acrobat Reader, xPDF

PaGouass mnporpamMMa paccMOTpeHa M HepeyTBEep)KIeHa Ha 3aceJaHuu Kadeapsl
TEOPETUYECKON (PU3MKU U HAHOTEXHOJIOTHIA ¢ M3MEeHEeHUsIMH (0e3 n3MeHeHwuii) Ha 20 TOJI.

[TpoTtokom Ne or“ 7 2020 .

3aB. kadenpoii

PaGouass mnporpamMMa paccMOTpeHa M HepeyTBEp)KIeHa Ha 3acelaHuu Kadeapsl
TEOPEeTUUECKON (PM3UKU U HAHOTEXHOJIOTUH C U3MEHEHUsIMU (0e3 n3MeHeHui) Ha 20 TOJI.

[Tporoxoin Ne or“ 7 20 1.

3aB. kadenpoii



http://donnu.ru/
http://library.donnu.ru/

