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IIporpamma coctaBieHa ¢ yderoM @DeneparbHOro rocydapCTBEHHOTO 00pa3oBaTeNbHOrO
CTaHjapTa BBICIIEro O00pa30BaHMA — MarucTparypa HampasieHuss noarotosku 28.04.03
Hanomarepuansl, yTBepKIeHHOr0 HpuKa3oM MuHHCTepcTBa 00pa3oBaHHsS M HAayKd POCCHICKOM
Deneparuu ot 22 ceHTA6psa 2017 r. Ne 966; Ha ocHOBaHMM 'ocy1apcTBEHHOr0 00pa30BATENHLHOIO
CTaHzapra BeIcIIero mpodeccrHoHamsHOro obpasopanust Jlonenxoit Hapommoit PecryGmaxu (IOC
BIIO JIHP) mampasnenust moaroroBku 28.04.03 Hanomarepuansl (KBauM(HUKALMs: «MarucTpy),
YTBEPXKIEHHOTO IpHKa3oM MuHucTepcTBa 00pa3oBanus ¥ Hayku JIHP ot 28 mast 2020 r. Ne 85-H;
Ilopsixa opraHu3anuy y4eOHOro mpomecca B 00pa3OBATENBHBIX OPraHM3alisX —BBICIIETO
npodeccronansHOro obpazoBanus Jloxenkoit Hapoxuoit PecryGiuku, yTBEp)KIEHHOTO IPHKa30M
Munncrepcra o6paszoanus 1 Hayku JTHP Ne 1171 ot «10» Hos6ps 2017 r.; yueGHOro miana u
OCHOBHOM 0OpasoBaTensHOM mporpaMMel HaHomaTepHanbl W HAaHOTEXHOJOTHH HAIPaBIEHHS
noarotoBku 28.04.03 Hanomarepuansl, pazpaborannsx B 'OV BIIO «JloHenkuii HanuOHAIBHBIMA
YHHUBEPCUTETY.

PaspaboTunk:
IIpodeccop, JokTop Qus-Mar Hayk,

npodeccop kadeapsl TEOPETHIECKOMH y
(bU3HKHE ¥ HAHOTEXHOJIOTHI § g Pymsanes B.B.

IIporpamma y4e6HOM JUCIMIUTHHEI yTBEPXKACHA Ha 3aCeIaHHU Kadeaphl TEOPETHIECKON
(H3UKH ¥ HAHOTEXHOJIOTHH

ITporokon Ne 19 ot «11» wmrons 2020 .
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IIporpamma y4yeGHON auCHHMIHHBL 0fo0peHa Y4eOHO-METOIMYECKOW KOMHCCHEH
(usuKo-TexHIYECKOrO (aKynpTeTa

ITporokon Ne 6 ot «23» mons 2020 r.
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Komuccnu dakynsrera Sz Korenko B.H.
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1. OBJACTb HIPUMEHEHMS U MECTO JUCLUILJIMHBI B YYEBHOM
MMPOLIECCE:

HucuunnuHa «KBaHTOBbIE TOYKU: CHUHTE3 CBOMCTBA, NPUMEHEHHE» OTHOCUTCSA K
BapuaTuBHON Yact brnoka 1 «/{uctummuasl (Moaynn)» mo HampasieHHio noAarotosku 28.04.03
Hanomatepuasbl (Maructepckas nporpamma: HanoMaTtepuasbl 1 HAHOTEXHOJIOTHH).

JucuumiuHa  peanusyeTcss Ha  (U3UKO-TEXHUYECKOM  QakylnbreTe  Kadeapoi
TEOPETHYECKOM (M3UKU M HAHOTEXHOJOTWH. [l M3ydeHHs] JaHHOW y4eOHOM TUCIUTIIMHBI
HEOOXOIUMBI 3HAHUS, YMEHUS M HABBIKH, CPOPMHUPOBAHHBIC B MPOIECCE M3YyUCHUS MPEIMETOB
«MarepuanoBeieHHe HaHOCTPYKTYPUPOBAHHBIX MaTepuaioBy, «/ledekTsl B KpucTamiax,
«DNEeKTPOHHAsE MUKPOCKOTIHS Ha TPEABIAYIIEM YPOBHE 00pa30BaHMs.

Coctoutr u3 wmonyneid: «Tumbl HaHOpPa3MEpHBIX OOBEKTOB W HAHOKOMIIO3UTOB» U
«KBaHTOBbBIE TOUKH: CUHTE3, CBOMCTBA, IPUMECHEHUE).

[TonydyeHHble 3HAHHS HCIOJB3YIOTCA CTYAEHTAMH BO BpEMs BBIIIOJIHEHUS HAy4YHO-

UCCJIEI0BATEIbCKOM pabOoThI IPU HAMCAHUU MaruCTEpPCKON JUccepTaliu.

2. CTPYKTYPA JUCHUIIJIMHBI

Xapaxmepucmuka y4eOHoul OucyuniIuHvl

HanpaBneHHe IIOATrOTOBKH

28.04.03 Hanomarepuasbl

Marucrepckas nporpamMmma

HaHOMaTepI/IaHI)I 1 HAHOTCXHOJIOIT'MH

OO6pasoBarenbHasl mporpaMmma

AKaJICMHUYCCKaAs Marucrparypa

Kpanudukamus

MarucTp

KonngecTBo conepkarenbHbIX MOAYJIEH

2

JucnurninHa 00s3aTenbHO / BapuaTuBHON
yacTH 00pa30BaTENIbHOMN MPOrpamMMbl

JucuuiimHa BapuaTuBHOM 4acTH

®opmsl kouTpoussd (MK, sk3ameH, 3auer)

OK3aMeH, MOAYJIbHBIH KOHTPOJIb

Mokasatemn ouHas popma 3aouyHas popma
00y4YeHHs 00y4YeHHUs
KonnuecTBo 3a4eTHBIX eAMHHUIL (KPETUTOB) 4 4
I'on moaroToBKM 2 2
Cemectp 3
KonngecTBo yacos 144 144
- JTEKIIHOHHBIX 14 2
- IPAKTHYECKHIX, CEMUHAPCKUX 28 6
- 1a00paTOPHBIX
- CaMOCTOSITEIILHOM pabOTHI 102 136
B T.4. HHJIMBHIyaJbHOE 3a/IaHUEC

HenenbHOC KOIMYECTBO YACOB, 3 8

B T.4. ayIMTOPHBIX 3 8

3. ONUCAHHUE JUCHUIIJINHbI

esu u 3aga4mn.

Ilenvs — cocTOUT B TMPEAOCTABJICHUH OyAYIIUM MaructpaMm HEoOXOoJMMOro oObeMa 3HAHWH,
MPEJICTAaBICHUA, YKCIIEPUMEHTATBHBIX (PAKTOB M TEOPETUUECKUX MOJIEICH B HAHOTEXHOIOTHSIX.
3agaum - OBJAJCHHME TEOPETUYECKMMH OCHOBAMM MaTepuana, IOJArOTOBKY Oyayliero
CHEIMANIMCTA K CAMOCTOSITEIHOW HaydyHOU paboTe B oTpaciu HaHO(DU3UKH.

TpeOoBanusi K pe3yJbTaTaM OCBOCHHSI JAUCHUIIMHBI: [Iporecc u3ydeHHs AUCHUILIMHBI
«KBaHTOBBIEC TOUKU: CUHTE3 CBOWCTBA, IPUMEHEHHUE)» HAIpaBlieH Ha (POPMUPOBAHUE JIEMEHTOB
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caenyromux komneteHud B cootBeTcTBUU ¢ ®I'OC BO P® no HamnpaBieHUIO MOATOTOBKH
28.04.03 Hanomarepuanbl W  OCHOBHOW  0Opa3oBaTelbHOM  IIPOrpaMMbl BBICILIETO
npodecCHOHATBHOTO  00pa30BaHUS Hanpasienusi noaroropku 28.04.03 Hanomarepuaiibl
(Marucrepckas nporpamma: Hanomatepuaibl 1 HAHOTEXHOJIOTHH):
a) ynuesepcanvnvix (YK):

CnocobeH OCyIIECTBISATh KPUTUUYECKUU aHaIU3 MPOOJEMHBIX CHUTYyallMii Ha OCHOBE
CHCTEMHOTI0 TI0JIX0/1a, BeIpabaThiBaTh cTpaTteruio aeicreuii (YK-1);

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

Crnioco0eH OpraHu30BbIBaTh U PYKOBOJIUTH pabOTON KOMaH/Ibl, BhIpabaThiBasi KOMaHIHYIO
CTpaTETHIO JIJIs TOCTHXKEHUs rocTaByieHHo# 1enu (YK-3);

Crnoco0eH ormpeneisiTh U peaqu30BbIBaTh MPUOPUTETHl COOCTBEHHOW AEATEIBLHOCTUH U
CHOCOOBI €¢ COBEPIICHCTBOBAaHUS Ha OCHOBE camoorieHKH (YK-6).

0) oowenpogpeccuonanvnuvix (OIIK):

CrniocobeH cTaBUTh M pellaTh MH)KEHEPHbIE M HAyYHO-TEXHUYECKHE 3a/a4d B OOJIACTH
MOJIYYECHHUSI U UCCIICIOBAHMs HAHOMATEPHUAIOB W HOBBIX MEXIUCIHMIUIMHAPHBIX HANPABICHUN C
UCIIOJIb30BaHUEM €CTECTBEHHOHAYYHBIX U Marematnyeckux moneneii (OITK-1) ;

CriocobeH ympaBiATh JKU3HEHHBIM IIMKJIOM CO3JIaHUS WH)KEHEPHBIX 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 3aj7lad, BKJIIOYas IJJAHUPOBAHHWE M TIOCTAHOBKY CIIO)KHOTO OJKCIIEPHMEHTA,
KPUTHYECKYIO OLICHKY M UHTeprpeTanuio pe3ynbratoB (OI1K-4) ;

CriocobeH HCHoIb30BaTh HMHCTPYMEHTAapUil (opmanu3aluyd WHKEHEPHBIX, HAY4YHO-
TEXHUYECKUX 3aj7ay, INPUKIAJHOE MporpaMMHOe oOecreyeHue JUisi MOJAEIUPOBAHUA U
NPOCKTHUPOBAaHUS 00BEKTOB, cucTeM U mporeccos (OITK-5) ;

CrniocobeH pa3pabarbiBaTh M aKTyalM3HpPOBAaTh HAYYHO-TEXHUYECKYIO JOKYMEHTAIUIO B
obusactu nonyuenus Hanomatepuanon (OITK-7).

8) npogpeccuonanvuvix (I1K):

HAYYHO-UCCNIE006aMeNbCKAA 0eAMENbHOCHb:

criocobeH (opMylIuMpoBaTh 3aJauM, CBSI3AHHBIE C peanu3anueil MnpodeccnoHaTbHbIX
dynkumii (1K-1);

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

Croco0eH K aHajdu3y M O0O0OOIIEHHI0 Pe3ybTaTOB HAYyYHO-HCCIIENOBATEIhCKUX pPaboT,
IOUCKY W aHalM3y HAay4yHOW M TEXHUYECKOM HH(pOpMalnuu B 0OJACTH HAHOTEXHOJOTHH U
CMEXHBIX JUCUUIUIMH JUIS HayYHOM,TAaTEHTHOW M MapKETHMHTOBOW MOAJIEP’KKH IPOBOJUMBIX
UCCIIEIOBaHUM, K CaMOCTOSITEIbHOM MOATOTOBKE MyOIMKALMK B OTE€YECTBEHHBIX U 3apyO0eKHbIX
n3nanmsx (IMK-3);

CMOCOOCH K aKaJeMHU4ecKoil MOOMIBHOCTH, aKTUBHOMY MapTHEPCKOMY YYacTHIO B
paboTe 3apyOeKHBIX HAy4YHO-HCCIIEIOBATENIbCKUX JabopaTopuil BO BpeMs  Hay4yHBIX
CTOKUPOBOK, a TaK)Ke IyTeM NPE3eHTAllMM CTEHJOBBIX M YCTHBIX JOKJIAJ0B Ha HAay4HBIX
koHbpepenmmsx (ITK-4);

CMOCOOEH MPEeACTaBIATh UCTOPUUECKUE ATAIbl PAa3BUTUS HAHOTEXHOJOTHH, BaKHEHIINe
OTKPBITHSI OTEUECTBEHHBIX YUYEHBIX, HanbOoyiee aKkTyajabHble MPOOJIEMBI, CBSI3aHHBIE C CO3/IaHUEM
U MIPUMEHEHHEM HaHOCHUCTeM M HaHomarepuaioB B Poccuiickoit ®denepaunn u B mupe (I1K-
5);

npoOU3600CMEEHHO-MEXHON02UYECKAS OeAMETbHOCHb:

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

CIOCOOCH Y4YacTBOBATh B ONTHMHU3ALMU CYIICCTBYIOIIUX METOJUK CO3JIaHUS |
MPUMEHEHUS HAaHOCHCTEMH HAHOMATEPHAJIOB JJISl YCIENIHOW KOHKYPEHIIMW Ha PhIHKE HACH U
texuosoruii (ITK-8);

OpP2AHU3AUUOHHO-YNPABICHYECKAA 0eAMEIbHOCHLb:

TOTOB K OCYHIICCTBICHHUIO OPraHW3allMOHHBIX  MEPOIPHUATHH 10  pean3aluu
3aIIaHUPOBAHHBIX HAYYHO-HCCIIEAOBATEIBCKUX pa0dOT, CIIOCOOEH KOHTPOIHPOBATH COOTIOCHHE
TEXHUKH 0€30IaCHOCTH U perjaMenTa BoinojaHeHus padot (I1K-9);

CMOCOOCH TMPOBECTH JKCHEPTH3y HAY4YHO-HCCIEIOBATENbCKUX paboT B o0mactu
nanorexuojoruii (ITK-10);

CMOCOOCH PYKOBOOUTH KYPCOBBIMH M JAPYTUMH KBaJHU(HUKAIMOHHBIMH PabOTaMH
obyuarommuxcs (6akanaBpoB) u craxepos (ITK-11);

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

NPOEKMHAsL 0eaAmenbHOCb!

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

CIOCOOCH  y4acTBOBaTh B  IOATOTOBKE W pPEAIM3AalUU  HAYYHBIX  IPOEKTOB
pecnyOIHMKAaHCKOTO YPOBHSI, a TAKXKe MEKAYHapoaHbIX rpanToB (ITK-14).

B pe3ysibTare n3yueHus JTMCHUIJIMHBI CTYAEHT J0JIKEH
3Hamp:

® THUIIbI HaHOO6”b€KTOB U HAHOKOMIIO3UTOB,

® MCTOAbI HOJ'IyquI/ISI 1 UCCJIICOTOBAHUSA HaHOpaSMCpHBIX CHUCTEM,

® KBAHTOBBIC TOUKHW:. CUHTEC3 CBOﬁCTBa, HpI/IMeHeHI/IC;

e HaHOpa3MEpHBIE YCTPOHCTBA HA OCHOBE HCITOJIb30BAHUS KBAHTOBBIX TOYCK;

® HAHOTCXHOJIOTHUM HAa KBAHTOBBIX TOYKAX - HaHO(l)OTOHI/IKa;

ymembw:

® BCCTU I/IH(l)OpMaIII/IOHHI)II\/'I ITIOUCK HCO6XO)II/IMI)IX JUIA Hay‘IHI)IX I/ICCHGJIOBaHI/II\/'I
NCTOYHUKOB,

° OpPUEHTHPOBATHCS B COBPEMEHHBIX MaTepHalax , 000py10BaHUU U
TEXHUUYECKHUX CHCTEMaX, KOTOPbIE UCIIONIB3YIOTCSA B COBPEMEHHBIX
HAHOTCXHOJIOI'UAX,

° BBIOMpATh METOABI UCCIICIOBAHMUSI JIJIsl OMTPEIETICHHBIX HAHOMATEPHAIIOB.

8/1a0emn:

e (0azoBoii TepMHHOHOFHCf/'I, HpI/IMCHHIOIJ_ICﬁ HCIIOJIBb30BaAHHUC KBAHTOBBIX TOYCK B
HAHOTCXHOJIOTHUAX,

® METOJaMHU CO3/JIaHHs OIpPEJECICHHBIX HAHOPA3MEPHBIX YCTPOWCTB HA OCHOBE
KBAHTOBBIX TOYEK.

4. COJEPKAHWE JACHUTIINHBI U ®OPMBI OPTAHU3AIIMY YYEBHOT' O
MPOLIECCA

IHopsaaxoBbIi Kparkoe cogepxanue TeMbl
HOMeEp U TeMa

Cooeporcamenwvnutii modyns 1 « Tunbl HAHOPa3MepPHBIX 00bEKTOB H HAHOKOMIIO3HUTOB )




Tema 1. Beeneuue.

Brenenne. Hanomarepuaiibl U UX IPUMEHEHUE

Tema 2. Knaccudukanust HaHopa3zMepHbIX 00bEKTOB. OCHOBHBIC MIOHATHS U
HaHnoo0beKTI OIIpEIECTICHUS.

Tema 3. OrnpesenieHne MOHATUS «KBAaHTOBAsI TOUKa». TEePMUHOJIOTHS:
Onpenenenue HAHOYACTHUILIBI, HAHOOOBEKTHI 1 HAHOKOMIIO3UTHI.

TIOHSITHS

«KBAaHTOBasdA TOYKa»

Tema 4.
Hanorexnomnoruun

HOTCHHI/IaJ'I IMPAKTUYCCKOI'0 UCII0JIb30BaHUA HAHOMATECPHUAJIOB Ha OCHOBE
KBaHTOBBIX TOYCK

Cooeporcamenvhutii modyab 2 « KBaHTOBbIE TOUKH: CHHTE3, CBOIMCTBA, IPUMEHEHHE)

Tema 5. CrnocoObl
nonydennss HM

HOJ’Iy‘-ICHI/ISI HaHOMAaTCpHaJIOB Ha OCHOBC KBAHTOBLIX TOYCK

CaMOOPFaHI/ISaHI/IH HAaHOYaCTUIl U CAMOOPIraHU3YIOIUECA ITPOUECChI

Tema 6. IIpoctp-¢
MacmTa0bl
00BEKTOB
COBPEMEHHBIX
HAaHOTEXHOJIOTUH

[TpocTpaHcTBEeHHBIE MacIITa0bl OOBEKTOB COBPEMEHHBIX HAHOTEXHOJIOTHIA.
KBanroBas Touka. KBanroBas sima. KBaHTOBast IpoBoOJIOKa

Tema 7.
Hcnonb3oBanue
HAaHOOOBEKTOB Ha
OCHOBE KBaHTOBBIX
TOYEK.

Hcnionp3oBanre HAHOOOBEKTOB HA OCHOBE KBAHTOBBIX TOUEK.
Hanomeuiimaa nu XuMu4ecKast IpOMBIIIUICHHOCTD

HanodoTroHnka 1 MUKpOJIEKTPOHHKA

Tema 8. Metonnl
HCCIEN0BaHUS
HaHOOOBEKTOB

Cxanupyrorias 30H710Basi MUKpOCKomus. OHHO-TI0NIeBast U CKaHUPYIOIIAs
MUKpOcKomust. CHEKTPOCKOIUSI.

TemaTnyeckuid njian

CO)Iep)KaTe.]II)Hblﬁ MOYJIb . 1-« Tunsl HAHOPa3MEPHLIX 00bEeKTOB 1 HAHOKOMIIO3UTOB )

KosmuecTBo yacos
Ounas ¢popma o0y4eHuUs1 3aounasi popma o0yueHust
B T.4. B T.4.
= = R =
< 2]
HazBanusi coxepKarTeJbHbIX el 2 = % e | 2 = %
MojyJIeli ¥ TeM Sl =|8|2l5=E4q £ =| 85| &5 =|§ =
() E|l el oy o = o} o8 & &
3] g |l ek eoxd 9 = = H | = 920
A 2| 8|l s|ldwdyg = = = s | delTQ
O El olg S8 d 5 > LW I/ B
=l 2| &5 &8 9 = > 5|5 al®d o
S| S| = < O o) =
2 s |= = o, s | s =
Fl B & o = 5 | & s
) = 1) ~
Tema 1. Beenenue.
A 16| 12 13 18 | 025|075 17
Tema 2. HaHOOOBEKTHI
17 | 1 | 3 13 18 | 0,25|0,75 17




Temas. Onpenenenne
IIOHSITHUSA «KBAHTOBASA TOUKA 18| 2 | 3 13 18 | 0,25 0,75 17
T 4. H
ema AHOTCXHOIIOTHH 18 2 3 13 18 0,25 | 0,75 17
Hmozo no
cooepicamenvHomy mooyaio | 69 | 6 |11 52 72 1 3 68
1

TemaTn4yeckui miaan

Coaep:xatejibHbINH MOYJIb -

2-« KBaHTOBBIE TOUKH: CHHTE3, CBOﬁCTBa, INPUMECHECHUE »

KoaunuecTBO 4acoB

Ounas ¢popma 00y4eHuUsI 3aounasi popma oOyuenust
B T.4. B T.4.
R =w = =®
Ha3pauusi coepkaTeabHbIX 2|3 = = 2| % i
~ o) T | = o b = =
MOAYJIEK U TEM 5 E 8 % 8 E § E 05 E 8 8_ g CHS § E
Q Sl Ll &|lg o22d Q9 = =) & | & ol
) Z E s |8 Qld g /M Z = s | delT e
) » Qg SN d ) = Q| B SIS
= Bl 9ol B S = < o | o &8 o
2 'Q|e =t &gl 2t
= = 5 = = = c% as)
131 = o =~
Tema 5. CiocoObI MOTy4eHUS 191 2 |5 12 18 | 025|075 17
HaHOMAaTEPHAJIOB
Tema 6. Ilpoctp-e MacuITaObl
00BEKTOB COBPEMEHHBIX 19| 2 | 4 13 18 |0,250,75 17
HAHOTEXHOJIOTUH
Tema 7. Hcnonb3oBaHHe
HAHOOOBLEKTOB Ha OCHOBE 18| 2 | 4 12 18 | 0,25 | 0,75 17
KBAHTOBBIX TOUEK
T . M
ema 8 CTOJI! 19 2 4 13 18 0,25 | 0,75 17
HUCCIIENOBAHNSI HAHOOOBEKTOB
Hmozo no
cooepocamenvHomy mooyaw | 75 | 8 | 17 50 72 1 3 68
2
Bcezo uacoeé no oucuunnune
144 | 14 | 28 102 144 2 6 136
5.METOIUYECKHUE PEKOMEHJIAIINA OJ1s1 ITPOBEAEHU S JIEKIITMOHHBIX,
INPAKTHYECKUX U JIABOPATOPHBIX 3AHSTUMN.
TeMBI TeKIIMOHHEBIX 3aHATHHI
No Konuuecmeo
Hazeanue memot
n/n uacoe
1 |BBenenue. 1
2 |HaHOOOBEKTHI 1
3 |OnpeneneHne MOHITHS «KBAHTOBAS TOYKA» 2




4 |HaHOTEXHOIOTHH 2
5 |CnocoObI Momy4YeHuss HAHOMAaTEePHAJIOB 2
6 [[Ipoctp-e macmTaObl 00BEKTOB COBPEMEHHBIX HAHOTEXHOJIOTHI 2
7 |Mcnonp3oBaHMEe HAHOOOBEKTOB HA OCHOBE KBAHTOBBIX TOYEK 2
8 [Meromp! uccieqoBaHus HAHOOOBEKTOB 2
BCEI'O 14
TeMbl MpaKTUYECKUX 3aHIATUH
N Konuuecmeo
i Ha3zeanue memot 4ACOs
1 |OcoGeHHOCTH COBPEMEHHOTO HAYUYHO-TEXHUYECKOTO Pa3BUTHA. 2
2 |[Texumka u TexHomoruu. Buasl TeXHOIOTAM 2
3 |HoBble TeXHOJIOTHH U (YHKIIMOHATHHBIC HAHOMATEPHAIIBI 3
4 |Hanonayka 1 HAaHOTEXHOJOTHH 3
5 [Hanomammsbl 1 HAHOIPUOOPHI 3
6 [HanoctpykTypupoBHHBIE MaTepuanbl. KBantoBas Touka. KBaHToBas sima. 3
KBaHTOBas1 TPOBOJIOKA
7 |Pa3mepHBIC OCOOCHHOCTH KBAaHTOBBIX ToueK. CBOMCTBAa WMHJIMBHIYyaTbHBIX 3
HAHOYACTHI]
8 |Hanokmactepel. HaHomopucThie Marepuanbl, COJEP)KAIIUe KBAHTOBBIC 3
TOUYKH
9 |Cunte3, cBoiicTBA H TNPUMEHCHHE HAHOMATEPUAIOB, COJEPIKANIUX 3
KBAHTOBBIE TOYKH:
10 |Mcnonp30BaHHE HAHOOOBEKTOB M HAHOKOMIIO3UTOB. 3
BCEI'O 28
6. METOJIUYECKHE PEKOMEHJIAIINA 11O OPTAHU3ALIUA
CAMOCTOSTEJBHOM PABOTHI CTYJIEHTOB.
Opranuzanuys caMOCTOSITEIbHOU PaOOTHI CTYJIEHTOB
No Konuuecmeo
wn Ha3zeanue memot waCos
1 [[lepuoau3arusi TEXHOJOTUYECKUX PEBOJIIOIIHH. 10
2 |OtHOIEHUE 00IIeCTBA K HAHOTEXHOJIOTUSM. 10
3 [DMmmupuueckue 3akoHbl ['opgona Mypa 10
4 |HanocTpyKTypupOBaHHHBIE MaTepuaibl. PazMepHbie 0COOCHHOCTH 10
5 |HanomopucTeie MaTepuanbl, COAEPKAIINE KBAHTOBBIE TOUKU 10
6 [Mcnonp3oBaHWEe HAHOOOBEKTOB 10
7 |OCHOBHBIE THUITBI XUMHUUYECKON CBS3U U COOTBETCTBYIOIINE CBOWCTBA 10
MaTepUajoB
8 |dedextHble CTPYKTYpHI U (hU3HUECKHUE CBOICTBA HAHOCTPYKTYP, 10
COJICPIKAIINX KBAaHTOBBIC TOYKH
9 [AHCTpyMeHTaIBHBIC CPEICTBA JIJIS ONPEICICHHS CBOWCTB U ITapaMeTPOB 10

HAaHOCTPYKTYpP C KBAaHTOBBIMU TOYKaMU




10 |CunTes, cBOiicTBa M IPUMEHEHHE HAHOMATEPUAIIOB, COJIEPIKAIIUX 12

KBaHTOBBIC TOYKH

BCEI'O 102

PN N R

9.

7. IHANBU Y AJIBHBIE 3ATAHUS.

Tewmbl AJ1s BBIIOTHEHUS] MHIMBUYaIbHOU pabOThI

1. Mcionb30BaHue HAHOKOMIIO3UTHBIX MAaTEPUAIOB HA OCHOBE KBAHTOBBIX TOYECK.

2. KoMmbroTepsl, HAHOJIEKTPOHUKA U HAHO(POTOHHKA.

3. MHCTpyMeHTalIbHBIE CPECTBA ISl ONPEeNICHHs CBOMCTB U MapaMeTPOB HAHOCTPYKTYP

4.VIccnenoBaHue NEPCIIEKTUBBI Pa3BUTHS 3alIMCH UH(DOPMALIUU C UCTIOIB30BAaHUEM
HAaHOKOMIIO3UTHBIX MaTEPHAJIOB. .

5. IlepcrekTuBBl pa3BUTHS HAHOTEXHOJOTUH M TOJYyYEHUE HOBBIX (PYHKIIMOHAIBHBIX
HaHOCTPYKTYP.

6. CamMoopraHu3aiysi HAaHOYACTHUI] K CAMOOPTaHU3YIOIIUECS MPOIIECCHI.

7. TlomydeHue HaHOKOMIO3UTHBIX MaTEPHUAIOB C KBAHTOBBIMU TOUYKAMHU.

8. ®oToHHBIE HAHOCTPYKTYPUPOBAHHBIE MaTEPHAIIBI.

9. VYruepoaHsle HAHOTPYOKH C TOYEUHBIMU JIe(heKTaMHU.

10. ®oHOHBIE HAHOKPHUCTAILIBI.

8. KOHTPOJIBHBIE BOITPOCHI K ITIPOMEKYTOUYHOMN ATTECTALIUA

HoBsle TexHomornu 1 GpyHKINOHAIBHBIE HAHOMATEPHAIIBI

O6uacTe pyHIaMEHTATILHON U NPUKJIAJAHON HAYKU U TEXHUKU - HAHOTEXHOJIOTHH.
OnpeneneHus NOHATUS «KBAHTOBas TOUKay. TepMUHOIOTHS.
HanocTpykTyprpOBaHHHBIE MaTE€PHANIbI, COACPIKAIINE KBAHTOBBIE TOUKH.

HaHO‘IaCTI/IHH, HAHOOOBEKTHI 1 HAHOKOMITO3HUTHI.

Pa3mepHbIe 0COOEHHOCTH KBAHTOBBIX TOUYEK

Hanomarepuainsl ¥ ciocoObl UX MOIYyYEHUSI.

NHcTpymMeHTaIbHBIEC CPEACTBA ISl ONIPEIeTICHUs CBOMCTB U MMapaMeTPOB HAHOCTPYKTYP C
KBAHTOBBIMHM TOYKAMH.

Hcronp30BaHne HAHOKOMIIO3HUTHBIX MaTepHraIoB, COACPKANUX KBAHTOBBIC TOYKHU.

10. HaHoOOBEKTHI B MEIUIMHE U XUMHUUYECKOM IMPOMBIINIJICHHOCTH

11. HanoTexHosOrUM B MUKPOJIEKTPOHUKE U (DOTOHUKE

9. OBPA3BELl MOAYJIBHOI'O KOHTPOJIA
(obpaszey sapuanma u Kpumepuu OYeHUSaHus)

rOY BIIO «IOHEIKUA HAIIMOHAJIbHbIA YHUBEPCUTET»
®u3HnKo-TeXHUYECKUH (PaKyIbTeT

Hanpasnenue noocomoexu: 28.04.03 Hanomamepuanwt
Mazucmepckas npoepamma: HAHOMAamepuaibl U HAHOMEXHON0ZUU
IIpoepamma noozomoexu: Mazucmpamypa

Cemecmp 3

Yuebnas ()ucuunﬂuua Keanmoevie mouku: CuHnmes, ceoﬁcmea, npumenenue
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MOAYJIbHAA KOHTPOJIbHAS PABOTA
BAPUAHT Nel

1. Pa3MeprIe 0COOEHHOCTH KBAHTOBEIX TOYEK.

2.

O6nactp GyHIaAMEHTAIBHON 1 MPUKIIAIHONW HAYKH U TEXHUKH - HAHOTEXHOJIOTHH.

3. HaHOOOBEKTHI B MEIUIIMHE.

YTBepxIeHO Ha 3aceJaHuy Kadeapoil TeOpeTHIecKoil (PU3NKN 1 HAHOTEXHOJIOTHH,
pOTOKOJ Ne or“ 7 20 r.

3aB. kadenpoii
[IpenonaBarens

CoNoOARWNE

NNONNNNNNRPRRRERRRRR R R
ORWNRPRPOOONOUDNMWNERERO

Kputepuu oneHuBanus MOayJIbHOT0 KOHTPOJISI

Homep 3a0anusn Koauuecmeo oannos
3aganue 1 10
3ananue 2 10
3aganue 3 10
Bcezo 30

10. OBPA3EILl DK3AMEHALIMOHHOI'O BUJIETA

(meopemuuecKkue 60Npocuvl K 3K3amMeHy, obpazey obuiema u Kpumepuil OYeHU8aHUs)
Teopemuueckue 80npocwl K IK3aMeEHY
Ob6nactp GpyHIaMEHTATBHON U MPUKIIAAHON HAYKU U TEXHUKU — HAHOTEXHOJIOTHH
OMnupuyueckue 3akoHbl ['opnona Mypa
[TpocTpaHcTBeHHBIE MacITaObl 0ObEKTOB COBPEMEHHBIX JIEKTPOHHBIX U KHUBBIX CHCTEM
[Teproau3anyst TEXHOJIOTHYECKUX PEBOJIFOIUNA
OrnpezeneHne MOHATHS — KBAHTOBAsi TOUKA
HanouacTuiel, HAHOOOBEKTHI U HAHOKOMITO3HUTHI
Hanouactuisl ¢ 'K pemerkoit
[IpocTpancTBeHHBIE MaCIITA0Bl OOBEKTOB COBPEMEHHBIX HAHOTEXHOJIOTHUM.
MeTo/b1 uccienoBaHusl HAHOOOBEKTOB, COACPKAIINX KBAHTOBBIE TOUKU

. Criektpockonus

. loHHO-TI071€Bas ¥ CKaHMPYIOILasi MUKPOCKOIIHS

. HanocTpykTyprpoBaHHHBIE MaTepUaIIbI

. IHCTpyMEHTaIbHBIE CPEICTBA AJIS ONPEACIEHUS CBOMCTB U IapaMeTPOB HAHOCTPYKTYP
. Hanomarepuansl u criocoObl MX MOJTy4eHus

. IIpuMeprl HaHOMATEpPHAJIOB, COAEPKAIINX KBAHTOBBIE TOUKH

. Camoopranm3anus HaHO4aCTHIl U CAaMOOPraHU3YIOLIHECS POLECCHI

. CTpyKTypHbIE OCOOEHHOCTH HAHOCTPYKTYpP

. KBanToBas Touka U KBaHTOBas siMa

. OnTosneKTpoHHbIe MPUOOPHI

. Tunsl ONTOR/IEKTPOHHBIX TPHUOOPOB

. 3myuaTenbHble Iepexosl B MOIYIPOBOJHUKAX C KBAHTOBBIMU TOYKAMU

. HoBble cBOICTBA M XapaKTePUCTUKU HAHOCTPYKTYPHUPOBAHHBIX MaTEpHUaJIOB
. Hanonopuctele MaTepuaisl, coiepskaliie KBaHTOBbIE TOUKU

. HaHOKOMIT03UTBI ¢ KBAHTOBBIMH TOUYKaAMH

. ITosmyuenue 1 ucronb30BaHNE HAHOKOMITIO3UTOB
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26. Pa3BuTne HaHOHAYKH M HaHOTEeXHOJIOTHI B X XI Beke
27. HaHOTEXHOJIOTHH B JIEKTPOHUKE U (POTOHUKE

28. Ctpareruu peajau3ainuy HAaHOTIPOU3BO/ICTBA

29. OtHouIeHHe 00IIecTBa K HAHOTEXHOJIOTUSIM

30. Kpynneiime noTpeduTen TOBApOB HAHOPBIHKA

IOy BIIO «JIOHEIIKUA HAIIMOHAJIbHbIIA YHUBEPCHUTET»
DU3NKO-TEeXHUYECKUHA (PaKyIbTeT

Hanpaenenue noocomoexu: 28.04.03 Hanomamepuanwt
Mazeucmepckas npoepamma: Hanomamepuansl u nanomexuonozuu
IIpoepamma noocomosxu: Mmazucmpamypa
Cemecmp 3
Yuebnas oucyuniuna KBAHTOBBIE TOYKH: CHHTE3 CBOHCTBA,
IIPUMEHEHHUE
BUJIET Nel

1. HasnonopwucTbie MaTepHalibl, COAECPIKAIINE KBAHTOBBIE TOUKH
2. llpocTpaHcTBEHHBIE MaclITaObl 00BEKTOB COBPEMEHHBIX HAHOTEXHOJIOTHIA
3. HanorexHosoruu B 3JeKTPOHUKE U POTOHUKE

YTBepKICHO Ha 3aceqaHuu Kadeapoi TeopeTHIecKor (PU3MKH U HAHOTEXHOJIOTHH, IPOTOKOI No
or“ ” 20 T

3aB. kadenpoii

DK3aMeHaTop

Kpumepuu OUyeéHueanusn IK3amena

Homep 3a0anusn Konuuecmeo 6annoe
3amanue 1 15
3anganue 2 15
3amanue 3 20
Bcero 50 angoB

11. KPUTEPUU OLIEHUBAHUSA
Mo kypcy «KBAHTOBBIE TOYKW: CHHTE3 CBOWMCTBA, ITPUMEHEHUE»
MIPEANOJIAracTCsl MPOBEICHUE INPOMEXYTOYHOM aTTeCTallMM B BHJE MOJIYJIBHOIO KOHTPOJI,
BBIMIOJTHEHHE WHJMBUIYaJbHOW pabOThl M 5K3aMeHa. OK3aMeH CHaloT CTYAEHTHI C IIeJIbI0
MTOBBIIICHNS PEUTHHTIA.
Pacnpeodenenue 6annos, komopwvie MoZym noiy4ums cHyOeHnbl
6 npoyecce uzy4eHus OUCYUNIUHbL

Opranu3auuoHHO CPC Bcero
yueOHasi padoTa | MuausuayansHas | Moayiabuelii | HuauBuayaabuas
CTyaeHTa padora KOHTPOJIb | TBOpYecKasi padora
Max 10 6ammos max 5 6aimioB max 30 max 5 6aioB 100 6ammoB

0aJUIOB
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HlIxana coomeemcmeus 6a1106 HAUUOHAILHOU WIKAlE

Ouenka Ouenka no OueHka 1o rocy1apcTBeHHOM HIKAaJIe Ouenka no
no mxkase | 100-6anabHoi (3x3ameH, Tu¢epeHIMPOBAHHBII 3a4eT) rocyJ1apcTBeHHOM’
ECTS HIKaJIe HKaJe (3a4er)
A 90-100 5 (OTIUYHO) 3a4TEHO
B 80-89 4 (xopo1io) 3a4TEHO
C 75-79 4 (xopor1io) 3a4TEHO
D 70-74 3 (YyIOBJIIETBOPUTENHHO) 3a4TEHO
E 60-69 3 (yIOBJIETBOPHUTEIHHO) 3a4TEHO
FX 35-59 2 (HeyIOBJIETBOPHUTEIHHO) HE 3a4TEHO

C BO3MOXXHOCTBIO ITOBTOPHOU CHA4YH
F 0-34 2 (HeyIOBJIETBOPUTEILHO) HE 3a4TCHO
C BO3MOKHOCTBIO IIOBTOPHOM ClIa4y¥ NPHU YCIOBUU
00s13aTeTbHOTO HA0Opa JOMOJHUTEIBHBIX 0AJIJIOB

12. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE YYEBHOT'O
IMPOLECCA.

JIeKIIMOHHBIE W TPAKTHYECKUE 3aHATHS 1O y4eOHOW nuciuiumHe «KBaHTOBBIE TOYKH:
CHUHTE3 CBOIICTBa, MPUMEHEHHE» MPOBOAATCS B yueOHoU nmadopaTtopuu NeOl5 «Mukpo u HaHO
CTpYyKTYpbI». O00pya0BaHa KOMILIEKTOM y4eOHOW MeOenn Ha 12 TmOCaJ0uHBIX MECT, KOMIUIEKT
pabouero mecra mpemnojiasarens, ¢omacTepHas gocka, macc-criekrpomerp (MU 1201AT-01),
MHKPOCKOI 3JIEKTPOHHBIM pacTpoBblii POM-106 U, ycTaHOBKa Ui M3y4eHUs] ONTUYECKUX CBOMCTB
TOHKHUX TUICHOK (TI/IT JUAJIEKTPUKOB), 1 KOMIBIOTEp I CHATHUS M OOpabOTKH JaHHBIX C
JIMIIEH3UOHHBIM ITPOrPaMMHBIM 00ecrieueHueM, JOCTYIIOM K cet MHTepHerT.

CamocrodTenbHas paboTa CTyI€HTOB IPOXOAUT B YUTaIbHOM 3aie Ne 3 aBropedepaToB u
JTUCCepTaIliii, YKOMIUIEKTOBAH KOMIUIEKTOM y4eOHOW MeOenun Ha 50 mocajoyHBIX MeECT,
OCHAIlIEH KOMIIBIOTEPOM B KOMIUIEKTe (2 INT.), pacmoiiokeH mo anapecy TI. JloHeuk, mp.
Tearpansubiii, 13, xkab. 106.

WupuBuayanbHble M TPYNIOBBIE KOHCYJIbTALMU  CTYIAGHTAM Ul  MPOBEJICHHS
CaMOCTOSITENIbHON paboOThl MPEIOCTABISIOTCS B KaOMHETe Kadenpbl TEOPETHUECKON (U3HUKH U
HaHOTEXHOJIOTHH, YKOMIUIEKTOBAHHOM KOMIUIEKTOM MeOenu Ha 12 mocaJouyHBIX MeCT,
OCHAIIIEHHOM KOMIIBIOTEPOM B KOMIUIEKTE (1 IIT.), MPUHTEPOM, CKAHEPOM, PACIIOI0KEHHOM IO
anpecy 1. onenx, np. Tearpanbusiii 13, aya. 256.

13.PEKOMEH/IOBAHHAS JIUTEPATYPA

Koa-Bo Hanu4yue
Ne IK3eMILIAPOB | JJICKTPOHHOM
HaumeHoBanue
n/n B On0/1MoTEKe BEpPCHHU B
HonHY IBC
Ocnosnas numepamypa
1. Pymsannes  B.B.  CoBpemMeHHBIE  HaHOTEXHOJIOTHUU
[DnexTponHsbIit pecypc]: yueOHO-MeTOMHUIECKOEe TTocoOHe +
/ B.B.PymsaneB — JloHenk HouHY, 2019. -
OnexTpoHHble naHHble (1 daiin)
2. Tepexo C. B. ®usuka HaHOOOBEKTOB: [yueOHOE
nocobue] / C. B. Tepexos, B. H. Baproxun; 'OY BIIO 3 +
«loaHY» - lonenk: lonHY, 2013. — 418 c.
3. [Mamuuckas E. I'. ®dusuka nedopMHUpOBaHHBIX CPEI: 11 +
yuyeOHOe T1ocoOHue Ui  CTYJAEHTOB CHEIHMaIbHOCTH
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03.03.02 "®uzuka" / E. I'. [Tammuckas, B. H. Baproxus;
I'OY BIIO J[loHeukuii HalMOHAJIbHBI YHUBEPCHUTET,
DU3UKO-TEXHUYECKUM (bakybTeT, Kadenpa
TEOPETUYECKON (M3UKM U HAHOTEXHOJIOTWH. — JlOHelK:
'OV BIIO «louHY», 2017. — 173 c.

TepexoB C. B. BapuannonHble NPUHIHUIIBI KJIACCHYECKOM
mexanukn / C. B. Tepexor, B. H. Baproxun, A. T.
[Terpenko; T'OY BIIO "JloHeuxkuil HaIMOHAIBHBIN
yHUBEpCUTET", OU3UKO-TEXHUYECKUI bakyabTeT,
Kadenpa teopernueckoit Gpu3uku W HAHOTEXHOJIOTMHA. —
Honenk: I'OY BIIO "IouHVY", 2018. — 52 c.

Jonoanumenvnas numepamypa

Hanomarepuanbl, HAHOMOKPBITHSA, HAHOTEXHOJOTHH:
[yue0. mocobue] / [H. A. Azapenkos, B. M. bepeches, A.
J. Torpebusk u ap.]; XapbKkoBCKuit Hall. yH-T UM. B. H.
Kapazuna. — Xapekos: XHY um. B. H. Kapasuna, 2009. —
209 c.

Hanorexnomorun u crenuanbHble MaTepHasbl: yd4eO.
mocoOue i CTYACHTOB BY30B, OOYYArOIIMXCS I10
HamnpasiieHuto nmoArotoBku 140140 - TexH. ¢usuxka / FO.
[1. Connues, E. U. Ipsaxun, C. A. Bonorxanuna, A. II.
[TerkoBa; mon pen. FO. II. ConnueBa. — CaHKT-
ITerepOypr: Xummzaar, 2009. — 334, [1] c.

EmuceeB A. A. ®yHKuHOHATBHBIE HAHOMATEPUATIBL: Y4eO.
nocooue Ui CTyICHTOB CTapIINX KYpPCOB, O0yYarOIIUXCS
o crenuanbHocTd 020101 (011000) — Xumus / A. A.
Emucees, A. B. Jlykammn. — Mocksa: ®usmatiut, 2010.

I'yces A. W. HaHomarepuansl, HaHOCTPYKTYpBHI,
nanotexHonoruu / A. U. I'yceB. — U3xa. 2-e. — Mockaa:
®dusmatiaut, 2009. — 414 c.

Munocnasckuii  A.I'. KoHcnmekT nekuuii mo  Kypcy
«OCHOBBI TPOIECCOB MHUKPO- M HAHOTEXHOJIOTHIl». —
Homnenk: lonHY, 2018. — 246 c.

10.

l'onoeun 1O. U. Beemenue B nHanotexnuky / HO. WU.
I'onmoBuH. — M.: Mammunoctpoenue, 2007. — 493 c.

11.

®ocrep JI. Hanorexnosmorumu. Hayka, uHHOBauMM WU
Bo3MoxkHocTH / JI. @octep; nep. ¢ anri. A. B. XavosH. —
M.: Texnocdepa, 2008. — 349 c.

12.

PamOumn H. I'. ®dusnyueckme W XUMHYECKHE OCHOBBI
nanorexHonoru#t / H. I'. Pambunu, A. B. bepe3kun. —
Mocksa: DUIMATIINUT, 2008. — 454 c.

13.

Koo A. H. OcHOBBI HAaHOTEXHOJOTHU B TEXHHUKE:
y4e0. mocoOue i CTyJICHTOB BY30B, OOYYAIONIUXCS TIO

HaIpPaBJICHUSAM MOJTOT. JTUTUIOMUPOBAHHBIX
CIIEIIAAIIVCTOB "KOHCTpYKTOPCKO-TEXHOJIOTUUECKOE
obecrieyeHne MAaIlMHOCTPOUTEIbHBIX np-B";

"ABTOMaTH3UPOBaHHbIE TexHosoruu u np-sa" / A. H.
Kogsmos, HO. ®@. Hazapos, . M. M6parumoB. — Mockaa:
Axanemusi, 2009. — 239 c.
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14 UH®OPMAILIMOHHBIE PECYPCbI
(c yrazanuem nazeanust u noaHO20 21eKMPOHHO20 adpeca)
http://donnu.ru/ — caiit JlouHY.
http://library.donnu.ru/ — caiit 6ubdanorexku JouHY.

15. MPOTPAMMHOE OBECHEYEHME (1ipu nHanuuuu)
1. Windows 7 PRO (xopmioparuBaas jutieH3ust JOHHY Ne 46484614);,
2. Microsoft Office (kopnoparusnas smtensus JOHHY nunensust Ne 46472919);
3. Microsoft Visual Studio (munensust mporpammel DreamSpark mmst BeICIIMX y4eOHBIX
3aBEJICHUN );
4. Jlmuensun GPL, Apache, BSD nmns cBo6omgHOro mporpammuoro odecrieuenusi: FreeLab,
Scilab, Free Pascal, AutuBupyc Kacnepckoro, Adobe Acrobat Reader, xPDF

PabGowas mporpamma paccMOTpeHa M IEpeyTBep)KIeHa Ha 3acelaHu Kadeapsl
TEOPETHYCCKOM (PU3UKU M HAHOTEXHOJIOTHH ¢ u3MeHeHUsIMH (0e3 m3meHeHuii) Ha 201 roj.

(13 2

ITporokom Ne oT 2020 r.

3aB. kadenpoii

PaGouass mnporpamMMa paccMOTpeHa M HepeyTBEp)KIeHa Ha 3aceJaHuM Kadeapsl
TEOPETUYECKON (PM3UKU U HAHOTEXHOJIOTHI ¢ m3MEeHeHusIMH (0e3 n3MmeneHwuii) Ha 201 TOJI.

13 2

[Tporoxoin Ne oT 20 1.

3aB. kadenpoii
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