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Pabouas mporpamma mucuuiummebl  «lIpomecchl moJydeHHMs HAHOYACTHII M
HAHOMATEPHAJAOB» Ui  oOywarommxcs 1o  HampaBieHumio moarotoBku — 28.04.03
Hanomarepuansl (Marucrepckas nporpamma: Hanomarepualisl ¥ HAHOTEXHOJIOTHH), COCTABJICHA
Ha ocHoBaHuMM @eneparbHOr0 TIOCYJapCTBEHHOrO 00pa30BaTENBHOIO CTAaHAApTa BBICIIETO
oOpa3oBaHusi — Marucrparypa o HampapiaeHuio mnoarotosku 28.04.03 Hanomarepuaisl,
YTBEPIKIEHHOro IprKa3oM MuHucTepeTBa 06pa3oBanus U Hayku Poccuiickoit ®enepanuu ot 22
centsiops 2017 r. Ne 966 (¢ wm3m. m gom.), Ilopsaka opraHuM3anu M OCYIIECTBIECHHS
00pa3oBaTe/IbHOM AEATENIFHOCTH MO 00pa30oBaTeNbHBIM IPOrpaMMaM BhICIIEr0 0Opa3oBaHHUS —
nporpamMMaM OakajiaBpHara, IporpaMMaM CHENMaJHTETa, MpOorpaMMaM MarkCTparyphbl,
YTBEP)KIEHHOr0 TNpHKa3oM MHHHCTEpCTBA HAayKM M Bhbicmiero obpasoBanus Poccuiickoi
®eneparuu ot 06 anpens 2021 r. Ne 245 (¢ u3M. H J011.), B COOTBETCTBHHU € y4eOHBIM IIJIAHOM,
yrBepxkaeHHsM YueHbiM coBeToM ®I'BOY BO «Jlonl'Y» nns mabopa 2024 roxa.

Pazpabotyuk: _

npodeccop kadeapsl TEOPETUIECKON )/

(Gu3MKH ¥ HAHOTEXHOJIOTHiA, 3

J1-p. Gu3.-Mar. HayK, pod. Wﬂf B.M. IOpuenko

PaGouas mporpamma opoOpeHa Ha 3acefaHMH Kadeapsl TeopeTHdeckod GH3MKH H
HAHOTEXHOJIOTHH.
ITporokon ot 26.03.2024 r. Ne 16

3aBenyroumit kKadeapon. A.T. Ilerpenko
COI'JTACOBAHO:

Jlexan QU3HKO-TEXHUUECKOTO (aKyabTeTa 7/ C.A. ®omeHko
28.03.2024 r.

VyebHO-MeToYeCcKas KOMUCCHS (PU3UKO-TEXHHYECKOro (axyipTera.
[Tpotoxon ot 27.03.2024 r. Ne 2
[Ipencenarens B. H. Kotenko

PykoBouTe b OCHOBHOM NPO(heCCHOHATHHOM
00pa3oBaTeIbHOM POrpaMMBl,

1-p Gus.-Mar. HayK, npod.

26.03.2024 r.

A.T. Ilerpenko
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1. MECTO JUCLIMIIINHBI B CTPYKTYPE OBPA3OBATEJIBHOM ITPOTPAMMBI

1.1. TpeboBaHus K npenBapuTEIbHON NOATOTOBKE O0yYarOUIUXCs, IPEALIECTBYIONINE
U COIYTCTBYIOIIME AUCLHUILUINHBI, HA KOTOPBIX OCHOBBIBACTCS M3YUYEHHUE IaHHOM!

JMCLUUIUIMHBI TPOrpaMMbl OakanaBpuata: MoJenupoBaHHEe MHKPO- U HAaHO CTPYKTYP,
®dusnka rereposNUTaKCHATbHBIX HAHOCTPYKTYP, MaTtepuabl 1 METOAbl HAHOTEXHOJIOTUH.

1.2. JIucuuruimHbl, KypcoBble pabOThI W MPAKTUKHU, JUIS KOTOPBIX OCBOCHHE IaHHOM
JUCLUIUIMHBI HE00X0AUMO KaK MpelIeCTBYOIIEE!

CoBpeMEHHbIE  METOJbl aHaAJM3a M  HUCCIEJOBaHMSI CTPYKTYpbl UM CBOMCTB
HaHoMmaTepuanoB, IIpou3BOACTBEHHas MpaKTUKA: HAy4yHO-UCCIIEAOBaTelbCKas  paboTa,

HpOI/I3BO[[CTBeHHaSIZ npeaauIuIoOMHas IpakTuKa.

2. OIMMCAHUME JMCHUITJIMHBI

2.1.  OOmas xapakTepucTuKa

HaumeHoBaHue mokasaTtems 3HaueHHE OKa3aTes

28.04.03 Hanomatepuansl (Hanomarepuansl
Y HAHOTEXHOJIOTHH)

HasBanue oO6pazoBaTenbHON IpOrpaMMBbl

b1.B.JIB.1.1 [Ipouecchl nony4yenus
HAHOYACTUI] U HAHOMATEpPHaJIOB

Iudp 1 Ha3BaHHE B COOTBETCTBHH C
y4eOHBIM IIJITAHOM

Yactb 00pa3zoBaTeIbHON IPOrpaMMBbl BapuatuBHas yacTh: BEIOOp 00yJarOmerocs

KonndecTBO 3a4eTHBIX €AUHUIL / BCETO YaCOB 41144

2.2.  Pacnpenenenue yacoB 1o popmam u rnepuoaaMm o0ydeHus
O0111e€e KOJIMYECTBO YacOB
1) o | & caMocCTos-
opma 2| 2 o
> | € | mekuu- | mabopa- | MPakTH- | TENbHOH dopma
00y4eHus 0 3 BCETO
8 | OHHBIX | TOPHBIX | YeCKUX | pabOTHI + KOHTPOJIS
KOHTPOJITb
Ovynas 1 2 14 — 42 88 144 JK3aMeEH
3. HEJIN JUCLHAITJINHBI

[Tomyuenue yriayOleHHbIX 3HAaHUM B 00JacTH (PU3NYECKUX OCHOB (HOPMUPOBAHUS
CTPYKTYpPbl U «OCOOBIX» CBOHCTB HAaHOpPa3MEpPHBIX U HAHOCTPYKTYPUPOBAHHBIX MaTepHAJIOB:
dbopMHupoBaHUH y OYyAYIIUX CHEIUATUCTOB YMEHUW ISl UCIMOJIB30BAaHUS 3TUX A(DPEKTOB IS
CO3/1aHUS HOBBIX (DYHKIIMOHAIBHBIX MaT€PHUAIOB M TEXHOJIOTUH X U3TOTOBJICHUS.

4. KOMITETEHIIMM OBYYAIOINEI'OCA, @OPMUPYEMBIE B PE3VJIPTATE
OCBOEHNMA KOMIIOHEHTA OBPA30OBATEJIbBHOU ITPOI'PAMMEBI, X UH/IUKATOPBI
N INTAHUPYEMBIE PE3VIJIbTATBI ObYUEHU A

Komnerenmmmn Nuaukatopsl Pesynbrarel o0ydeHus
[TK-4. [1K-4.1. BHocutr [1K-4.1.1. 3Haer CTpyKTypy U COAepKaHHE
Criocoben IPEUIOKEHUS B TEXHUYECKOTO 3aJaHUSI.

BHOCHTh TEXHUYECKOE [TK-4.1.2. YMeeT aHaTU3UpOBATh U
IIPEJUIOKEHUS B | 3a/laHuE Ha COBEpIIEHCTBOBATh TEXHUUECKOE 3a/1aHNE.
TEXHUYECKOE pa3palboTKy [1K-4.1.3. Bnaneet HaBbIKaMu pabOTHI €
3a/laHue Ha HaHONPOLYKIINH HOPMAaTHUBHO-TEXHUYECKON JOKYMEHTAIUEH.
pa3paboTKy
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[1K-4.2.
VYuyacTByeT B
obecrieueHun
KOHTPOJISI U
MOHHUTOPHHTA
BBIITYCKaeMOM
HAHOTIPOIYKIIUU

HaHOTIPOTYKITUH

[1K-4.2.1. 3HaeT OCHOBHBIE 3TaIlbI
MIPOU3BOJICTBEHHOTO KOHTPOJISI BBIITyCKaeMOU
HAHOMPOTYKIIHH.

[1K-4.2.2. YMeeT oCcyIecTBIATh MOHUTOPUHT
BBIITYCKaeMOIl HAHOITPOAYKLIUH.

[1K-4.2.3. Bnageet HaBbIKaMH pabOTHI C
HOPMAaTHUBHO-TEXHUYECKON JOKYMEHTAIIHEH.

S. ITPOT'PAMMA JJUCLHUAITJIMHBI

HasBanue temnl

Kpatkoe coneprkanue TeMbl (BOIIPOCHI TEMBI)

Pasmen 1. Ilpoueccel  momyuyeHUs
HAHOYACTHUI] ¥ HAHOMATEPHAIOB

BBGHCHI/IC. Hanorexnomnoruu METOABI
II0JIy4EHUSI HAHOMATEPUAJIOB U U3/1EIUI
C HAHOCTPYKTYPOH.

Knaccudukanuss  BemiecTB 1O arperaTHbIM
COCTOSHUSIM M Pa3MEPHBIM  XapaKTEPUCTHKAM.
TepMuHONIOTHYECKUE TOAXOAbl K  ONUCAHUIO
MOHATHS «HAaHOMaTepuan». Kputuueckuii pazmep
CYILECTBOBaHUS HaHOKPUCTANINYECKOTO
Matepuana. .Jlons rpaHul] pazgena B oOuemM
o0bemMe HaHoMarepuaja. BO3HHKHOBEHHE HOBBIX
KAa4yeCTB MPU YMEHBIIEHNH 00beMa BeleCcTBa

bazoBbie OHATHS OCHOB (DM3UKH
TBEPAOIO TEIIA.

Kpucramnuueckue CTpykTypel. TpexmepHsle u
JBYMEpDHbIE DPELIETKH bpaBe — NpUMUTHBHAsA H
aneMeHTapHas suedku. JlanpHuili W OIMKHUN
nopsnok. Sueiiku BopoHoro. DnemMeHTsl TEOpUU
cuMMeTpun. Tumel  CBA3€d B MaTepHallax:
MOJIEKYJIIpHAas U UOHHAs CBS3U; CIIMH KaK OCHOBA
KOBAJICHTHOM CBSI3M; KPUCTAJIBI C BOAOPOJHOMU
CBS3bI0; METAJUINYECKAs CBsI3b U MOJENb Jpyre.

Turbel HAHOPa3MEPHBIX CHCTEM. Hanowsnenusa.  Mukpousngenuss.  MaccuBHbIE
HaHOMaTepHajbl: OAHO(pAa3Hble M MHOTO(a3HbIE.
Kommno3urst c KOMITOHEHTaMH u3
HaHOMAaTEPHUAJIOB.

3aKOHOMEPHOCTH 3apOXKJICHHS U POCTa I'omorennoe 3apoAbIIe00pa3oBaHue.

HAHOOOBEKTOB.

I'ereporeHHO€ BO3HMKHOBEHHE MCTOYHUKA HOBOH
¢da3pl. CKOpOCTh HOPMAJIBHOTO POCTa KPHUCTAJLIA.
Poct cTyneHek Ha TIOBEpXHOCTH 3apOJBbIIIA.
[TpyuuHbl pa3znuuuil pa3MepoB HAHOOOBEKTOB.
KpuBble cB0OOOAHON »HEPruM Ui Pa3TUYHBIX
¢dazoBbix cocrtosHui. Kputnueckuil  paszmep
3apoJiplllIa B COOTBETCTBUU TEPMOIMHAMHYECKON
monenbio Tonmeiro K.b.

TeopeTnueckue Moaenu

Mopens KonmoropoBa - J[>xoHcoHa — Mbdna —

3apoApIe00pa3oBaHus U ABpamu. [Ipencrasnenue AppeHunyca.

KpUCTaJUIM3ALUH. TepmonuHamuka «Pa3MBITBIX) (hazoBbIX
nepexoAoB. Mojenps uaeanbHbIX CTPYKTyp. «Daza
MYCTOTB» U «Pa3MBITBIN» (a30BBINA MEPEXO]I.

Hanorexnomoruu. OynaepeHsl, GbyIepuThI, HaHOTPYOKHU.
OcHOBHbIE obnactu MIPUMEHEHHUS
HaHOMaTEPHAJIOB " HaHOTEXHOJIOTHIA:
KOHCTPYKIIMOHHBIE MaTepuabl,
WHCTPYMEHTAJIbHBIE MaTepUabl,
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MIPOU3BOJICTBEHHBIC TEXHOJOTUHU, TPHOOTEXHUKA,
BOEHHOE JIeJo, sIepHAsT JHEPTreTHKa,
JJICKTPOMArHWTHAs M DJJCKTPOHHAS TEXHHUKA,
3aluTa MOBEPXHOCTH MaTepUaioB, MEAHWIIMHA U
OMOTEXHHUKA

XUMUYECKUN CUHTE3 HAHOIIOPOLIKOB U
HaHOCTPYKTYD.

30716 - Te€Ib METOA. I'uapo- U CoabBOTEPMANIbHBIN
cUHTEe3. XeMOCOPOIMOHHOE HapalMBaHUE CIIOEB.
Meron MosekyisspHOro HaciauBaHus. lMoHHOe
HacjlauBaHHUE WU «cJIoW 3a cioem». OcaxieHue

HAaHOYaCTHI] u3 ra3oBoi Cpenbl.
[TnazmoxuMuveckuit METO/T HOJTy4eHUs
HaHOOOBEKTOB.

dopMupoBaHuE TeTEPOCTPYKTYP.

OnuTakcuaigbHas caMocOOpKa TIeTepOCTPYKTYP.
I'pannuHas noBepXHOCThb. [I0BEPXHOCTHBIE CUIIBI.
AncopOrusi. [Tepuognuecknii IIOTEHLIAAJ
KPUCTAJIJIOB. DJEKTPOHHO — JBIPOYHBIN ra3z u
s exTh Xoma. dopMupoBaHue
MIOBEPXHOCTHBIX NEPUOAUYECKUX CTPYKTYD.

Meronbl aHanM3a HAHOKOMITO3UTHBIX
CTPYKTYD.

PenTreHorpaguyeckue METO/BI aHaiusa
aMOp(PHBIX U  HAHOKOMIIO3UTHBIX  CTPYKTYP.
[IpumeneHne MeTona MaJIOYIJIOBOTO PpacCesHus
PEHTICHOBCKUX JIy4el i1 aHalIn3a CTPYKTYpBI
aMOP(HBIX CIUIaBOB M HAHO(A3HBIX KOMIIO3MTOB.
DIIEKTPOHHOMHUKPOCKOITUYECKHE METOMBI
MCCIIeIOBAaHMsI CTPYKTYPHI CILIABOB C aMOP(HON U
aMOp(HO-KPUCTATNINYECKON CTPYKTYPOH.

AMop(dHbBIE METAJUTMUECKHE CIUIABBI.

OddextuBupie  kodpdunuentel  audpdysumu,
KOHTPOJUPYIOLIME  KPUCTAJUIM3ALMI0  CTEKOJI.
MexaHu4eckrue CBOMCTBA METAIIIMUYECKUX CTEKOJ.
Mexanusmbl  auddy3un B HEYHOPSIOUYCHHBIX
CTpyKTypax. MexXxaHu3Mbl 1 KMHETHKA MPOLECCOB
CTPYKTYPHOM pe€laKkcalud B METAUIMYECKUX
cTeknax. BimsiHMe penakcalMOHHBIX IPOLIECCOB
Ha CTPYKTYypy U CBOWCTBa aMOpP(HBIX CIIJIaBOB.
CreknmooOpa3Hblii  mepexoj B  paciulaBax |
CTEKJIax.

MexaHn3Mbl 1 KHHETHKA
KpucTajllin3alinun aMop(pHLIX CIIJIaBOB.

Mexanu3mMpl M KHHETHKA  KPUCTAJUIM3AIlUU
aMOp(HBIX CIIaBOB. MeXaHU3Mbl 3apOKICHUS
KpUCTAJUIOB B pacIljlaBax M CTeKJIaX. MexaHUu3Mbl
MPOIIECCOB pPOCTa KPUCTAIJIOB B  aMOP(HBIX

CIIaBax. Mertost UCCIICIOBAHHS
KpUCTaTU3au aMophHbIX (a3.
TepmoarHaAMUKa IPOIIECCOB 3apOXKACHUS | TepMOIMHAMHYECKIE " KHHETHYECKHE

U pocTa KPUCTAIIIIOB B aMOP(HOI
MaTpHlIe.

[apaMeTpsl, KOHTPOJIMPYIOIINE 3apOKICHUE U
pOCT  KpHUCTAUNIOB B  aMmMOpHBIX  CIIJIaBax.
3aKOHOMEPHOCTH ¢bopmupoBaHus
HaHOKpHUCTaNINYeCKUX (a3 B aMOp(HBIX CIUIaBax.
MarHuTHble 1 MEXaHUYECKHE CBOMCTBA CIIJIaBOB C
HAaHOKOMITO3UTHOM CTPYKTYpPOHU. OBTEKTHYECKas
KpUCTAJIIIN3aLus pacIuiaBoB " CTEKOJL
MexaHu3MBbl CTAallMOHAPHOTO M HECTALIMOHAPHOTO
npolecca pocra.




6. CTPYKTVYPA U COAEPXXAHUE JUCIHUIIIMHBI

6.1. ®opma oOyueHus — ouHas, Kypc — 1, cemectp — 2

HanmenoBanmus pasaciioB U TEM

KommuectBo yacos

Jlexn. | Jlabop. | Ilpakr. | CPC+K | Bcero
Paznen 1. IIporeccel moaydeHnss HAHOYACTHI] 14 42 88 144
Y HAHOMAaTEPHUAJIOB
Beenenune. HaHOTEXHOIOTHU METOABI 1 3 7 11
MOJTy4YeHUs HAHOMAaTEPUAaJIOB U U3JIEIHI ¢
HAaHOCTPYKTYPOM.
ba3oBbie MOHATHS OCHOB (DH3UKH TBEPIOTO 1 3 7 11
Tena.
Turbl HAHOPA3MEPHBIX CHCTEM. 1 3 7 11
3aKOHOMEPHOCTH 3apOXKIACHHS U POCTa 1 3 7 11
HAHOOOBEKTOB.
Teopernueckne MOIEIH 1 3 7 11
3apoJipleo0pa3oBaHusl M KPUCTAIN3ALINU.
Hanorexunosorumu. 1 3 7 11
XHUMHYECKU CHHTE3 HAHOIIOPOIITKOB U 1 3 7 11
HAHOCTPYKTYD.
DopMupoOBaHUE TETEPOCTPYKTYP. 1 3 7 11
Meroabl aHaIu3a HAHOKOMIIO3UTHBIX 1 3 7 11
CTPYKTYP.
AMOpGhHBIE METANTHYECKHE CIIABHI. 1 3 7 11
MexaHu3MBbl U KHHETUKA KPUCTAJUTU3AL[UN 2 6 9 17
aMOp(HBIX CIUIABOB.
TepmorHaMKKa TPOLIECCOB 3apOKACHUS U 2 6 9 17
pocTa KpUCTAJUIOB B aMOop(HOI MaTpHuIle.
NTOI'O 3A KYPC 2 — 4 138 144
NTOI'O ITO KOMITOHEHTY OIIOII 14 — 42 88 144

1. OLEHOYHBIE MATEPUAJIBI (CPEACTBA) UL TEKYIIEI'O KOHTPOJIA
YCIIEBAEMOCTH, IIPOMEXYTOYHOU ATTECTALINN

7.1.  KoHTpoJsbHBIE BOIIPOCHI

Pazpen 1

1. Knaccuduxanus
XapaKTEPUCTHKAM.

Kpucranimyeckne CTpyKTyphl.

JanpHul 1 OJVKHUN TTOPSJIOK.
Sueriku BopoHoro.

0. DneMEeHTHI TEOPHH CHMMETPHH.
1

RRooo~NO R~ wN

BEIIECTB IO

arperaTHbIM

COCTOSHHAM

U pa3MepHbIM

TepMuHOIIOTHYECKHE TIOXOBI K OITMCAHUIO MTOHATHS «HAHOMAaTEPHAID.
Kputnueckuii pazmep cyliecTBOBaHUSI HAHOKPUCTAIITUIECKOTO MaTepuraa.
Jomns rpanuIl pa3jiena B 00meM o0beMe HaHOMaTepurara.

Bo3HUKHOBEHHE HOBBIX KQ4eCTB MIPH YMEHBIICHUN 00bEMa BEIIECTBA.

TpeXMCpHHe " IBYMCPHBIC PCIICTKU BpaBe — NPpUMUTHUBHAA U 3JICMCHTApPHAaA STYCHKH.

. Tunel cBszeit B MaTepuaiax: MOJICKYJIApHASA W HWMOHHAA CBA3U; CIIMH KaK OCHOBa

KOBaJICHTHOM CBsA3H, KpUCTAJJIBI C BOJIOpOHHOﬁ CBA3BHO, MCTAJNIMYCCKasA CBsA3b U



12.
13.
14.

15.
16.
17.
18.
19.

20.
21.
22.
23.
24,
25.

26.
217.
28.
29.
30.
31.

32.
33.
34.
35.

36.
37.

38.

39.

40.

41.

42.

43.

44,

45.

Mogaens pyne.

Hanounsnenus.

Muxkpowusnenus.

MaccuBHble HaHOMarepuaibl: oaHOo¢asHble u MHOrogasusie. Kommo3utel c
KOMITOHEHTaMH U3 HAHOMAaTEPHUAJIOB.

I'omorenHoe 3apo/pilieo0pa3zoBaHue.

I'ereporeHHOE BO3HMKHOBEHHE HCTOYHHUKA HOBOH (pa3bl.

CKopocTh HOPMaJIBHOI'O POCTa KPUCTAILIA.

PocT cTyneHek Ha MOBEPXHOCTH 3apOJIbIIIA.

[Tpuumabl pa3nuuuii pa3MepoB HaHOOOBEKTOB. KpuBbie CBOOONHOW SHEPruM A
pa3nuYHbIX (Pa30BBIX.

Monens Konmoroposa - /[xoHcona — Mana — ABpamu.

[IpencraBinenue Appenuyca.

TepmoauHaMuKa «pa3MbITHIX» (a30BbIX MEPEXOI0B.

Mogenp uieanbHbIX CTPYKTYyp. «®Da3a mycToThI» U «pa3MbIThI» (a3oBblil Mepexo/l.
Oynnepensl, QyuIepUuThl, HAHOTPYOKH.

OcHOBHBIE  00JacTW  NPUMEHEHHs  HAHOMAaTepUajJoB M HAHOTEXHOJOIMM:
KOHCTPYKLIMOHHBIE MaTepHUaJIbl, MHCTPYMEHTAJIbHbIE MaTepUabl, IPOU3BOJICTBEHHbBIE
TEXHOJIOTUH, TPHOOTEXHHUKA, BOGHHOE JI€J10, /ICpHasi YHEPTreTHKA, SJI€KTPOMAarHUTHAS
U DJIEKTPOHHAs TEXHMKA, 3allldTa I[OBEPXHOCTHM MATEpUAIOB, MEIHULIMHA U
OMOTEXHHKA.

3071b - Tellb METO/.

I'uzpo- u conbBOTEpMAIIBHBIN CUHTES.

XeMocopOLMOHHOE HapalUBaHUE CIIOEB.

MeTtoa MONEKYJIIPHOTO HacIauBaHUs.

HonHoe HaciauBaHue WIN «CJIOH 3a CII0EM».

OcaxxieHue HaHOYACTHIl U3 ra3oBoi cpeabl. [lnasMoXxuMUUecKkuii METO, MOIY4YEHHUS
HaHOOOBEKTOB.

OnuTakcuaigbHas caMocOOpKa reTepoCTPYyKTYp.

I'pannuHas MOBEPXHOCTS.

IToBepXHOCTHBIE CHIIBL. AICOpOLIHSL.

[leproanueckuii MOTEHIMAT KPUCTAIUIOB. DNEKTPOHHO — JBIPOYHBIN Ta3 U 3P (eKThI
Xoina. PopMUPOBAHHUE NOBEPXHOCTHBIX NEPUOAUUECKUX CTPYKTYD.
Pentrenorpaguueckue MeTopl aHaJIM3a aMOP(PHBIX U HAHOKOMITO3UTHBIX CTPYKTYP
[IpumeHeHre MeTo/Ia MaJIOYIJIOBOIO PAacCesHUs PEHTTEHOBCKUX JIy4eH IS aHaJIn3a
CTPYKTYpbl aMOP(HBIX CIIJIaBOB U HAHO(A3HBIX KOMIIO3UTOB.
ONEKTPOHHOMMKPOCKOIIMYECKHE METOABl HCCIIENOBAaHUS CTPYKTYpbl CIUIABOB C
amop¢HOI 1 aMOp(PHO-KPUCTATUIMYECKOIN CTPYKTYpPOH.

D¢ dextuBHple K03 UIMEHTH aUp(PY3UH, KOHTPOIUPYIOIIME KPUCTAJUIU3ALNIO
cTekoi1. MexaHnueckne CBOMCTBA METANIMYECKUX CTEKOI.

Mexanu3mbl 1UQPy3un B HEYNOPSAOUEHHBIX CTPYKTypax. MeXaHU3Mbl U KHHETHKa
MIPOLIECCOB CTPYKTYPHOU peflakcallii B METAIIMYECKHUX CTEKIax.

BnusiHue penakcalMOHHBIX MPOIECCOB HAa CTPYKTYPY M CBOHCTBA aMOPQHBIX
crtaBoB. CTek1000pa3HbIi Mepexo/] B paciiaBax M CTEKIax.

MexaHU3Mbl U KHHETUKA KPUCTAIIM3AIMY aMOP(HBIX CIIaBOB.

MexaHu3Mbl 3apOKJIE€HUS KpUCTAUIOB B paciulaBaX M CTeKJIax. MeXaHU3Mbl
MIPOIIECCOB POCTa KPUCTAJUIOB B aMOp(HBIX crulaBaXx. MeToabl HUCCIeI0BaHUs
KpucTaun3anuu aMophHbIX (a3s.

TepMonnHaMuyecKkue U KHHETHUECKHUE NTapAMETPhl, KOHTPOJIMPYIOLIUE 3apOKACHHUE U
POCT KPUCTAIIJIOB B aMOP(HBIX CIIJIaBaX.

3aKOHOMEPHOCTH (POPMHUPOBAHUS HAHOKPUCTAIIIMYECKUX (a3 B aMOP(HBIX CIJIaBax.
MarHuTHblE 1 MEXAHUYECKUE CBOMCTBA CIUIABOB ¢ HAHOKOMIIO3MUTHOM CTPYKTYpOM.
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DBTEKTHYECKasl KPUCTAIIM3AIUS PACIIIIABOB U CTEKOJL.
46. MexaHu3Mbl CTAIIMOHAPHOTO ¥ HECTAIIMOHAPHOT'O TPoIIecca pocTa

N

Tewmsl noknanos (pedepaTon)
Buel niaa3zMoHOB.
[1ma3sMOHHBIE COCTOSIHUSL.
@DOTOHHBIE KPUCTAIIIHI.
JudpakumonHas OnTHKA.
[Tepemenienne GOTOHOB B KpUCTAILIAX.
AKYCTHUYECKHE U ONITHYECKUE KOJIeOaHusI.
OnTHyeckue Mpolecchl B HAHOCTPYKTYpax.
Meramarepuaisl.
[TepexpecTHbie TepMUUecKue 3P PEKTHI.
. [lopomkoBast MeTaTyprusi.
. AMopdu3zanus.
. Texnosorust 00pabOTKM TOBEPXHOCTH.
. Hanomarepuansl 1 ux npuMeHEeHHE.
. B3anmoneicTere cimHa ¢ MarHUTHBIM TTOJIEM.
. OCHOBBI TEOpPUU MarHeTU3Ma.
. Hanonznenus.
. Mukpousaenus.
. MaccuBHBIC HAHOMATEPHUAITBI: OHO(A3HBIE 1 MHOTO(a3HbIE.
19. KoMIio3uThl ¢ KOMIOHEHTaMU U3 HAHOMAaTEPHUAaJIOB.
20. OcoOeHHOCTH CBOWCTB HAHOMATEPHUAJIOB.

Roo~Noa~wNDEAN

PR R R R
O~NOUITAWNREO

7.3.  Tembl nUChbMEHHBIX PaOOT (THITBI 33/14)

VYpasuenus JlamxkeBena u HaHoTprOOIOTHs. Stick — Slip mporeccsr.

KapOuH, rpaden u rpadan, rpapur

Kpucrammmyeckue CTpyKTYpbl M THIBI KpUCTaioB. Pemerku Bpase: xoadpduumeHt
YIaKOBKH, UHIIEKCHl MUIlIepa U 3JIeMEHThI CHMMETPHH.

N3nyyenus Tpex THNOB M 3akoH bparra. Meron Jlays. Merton BpameHus KpucTaia.
Meron nmopouka.

OOpatHas pemerka. 30HbI bpummtosna. CTpykTypHbIH ¢akTop 0a3uca U aTOMHBIH
¢dakrop nim popm — pakrop
TemmnepaTypHas 3aBUCUMOCTD JTMHUHN oTpaxkeHus1 - gakrop Jebas — Yomiepa.

Kpucrannsl nneptasix razos. Cuibl Ban — nep — Banbca — Jlongona. PaBHOBecHbIe
MOCTOSIHHBIE PeLIeTKH. DHeprus cBs3u. CKUMaeMOCTh M 00bEMHBIN MOYINb YIIPYTOCTH.

HNonuble kpucramibl. OHepruss MajaenyHra WIH 3JIEKTPOCTAaTUYECKas SHEPrusl.
[TocTostnras Magemnynra. O6beMHBIH MOYJTh YIIPYTOCTH.

KoBasteHTHBIE KpucTauibl. I'omononsapHas cBsa3b. Ponbs cnmna m npuniun Ilaymm. Pons
B3aMMHOW OpPHEHTAIMM CIMHOB B ()OPMHUPOBAHUU KYJOHOBCKOW PHEPrUU - OOMEHHas
SHEPrusl.

KpI/ICTaJ'IJ'IBI C BOIOPOJHBIMU CBA3AMH. OCHOBHBIC MOHSTHS MOJ'ICKy.TIHpHOfI I'CHCTHUKU!
TUMHWH, aACHUH, HUTAa3WH, 'YAHWUH.

Merammueckas cBsizb. Mogens [lpyae. @yHkuus pacupeneneHuss ¢GepMu YacTHIL.
®epmu- u bosze- yacTuibl. NEKTpoCcTaTUUECKas FHEPTUS DBaIbAA.

Cas3aunble 00beKTE ND — HAHOOOBEKTOB.
Xaoc, IIryM, 3proJu9IHOCTb, IEPEMEIINBAHNC
KorepeHnTHOCTE U JIoKamu3aIus. Me30cKommdeckue QIIyKTyaInH.



TermnoBeie u KBaHTOBBIE (DIAYKTyaruu. MOJENb CPEAHErO MOJS U ypaBHEHUS
I'uu30ypra — Jlangay.MoHoanekTpoHHbIE 2P (HEKThI. XO0JUTOBCKAs KHIKOCTh

VYpasuenne Jlarutaca u  (paktanpHbie Kiactephl. Da3oBbIe MEPEXOAbl B
HaHOKJIacTepax.

—  mpeoOpasoBanune  Dyppe  (HaxoxaeHue  npeoOpazoBanusi  Dypbe,
BOCCTaHOBJIeHHE (PyHKIMHU 110 peoOpa3oBanmio Dypre);

— npeoOpa3oBanue Jlaruiaca M ero MpUMEHEHUs (HaXOXKIACHUE W300paKCHHS H
opurrHana, penieane MupdepeHATBLHBIX YPAaBHEHUNW TPH TOMOIIY OIEPAI[HOHHOTO
HCUYUCIICHUS).

KonTponpHast paboTa Mo MPOBEPKE TEOPETUYECKUX 3HAHMA — MO BCEM TEeMaM, C

HCIIOJIb30BAHHUEM YKAa3aHHBIX BBIIIC KOHTPOJIBHBIX BOIIPOCOB.

7.4. OOpasen coaepkaHus SK3aMEHAITMOHHOTO OujieTa

JloHeLKHii rocy1apCTBEHHBIN YHUBEPCUTET
Ou3HuKO-TeXHUUECKUI (PaKynbTeT
Kagenpa reopernueckoii (pu3MKu U HAHOTEXHOJIOTUI

[Tporpamma Beicuiero oopa3zoBanusi  [IporpamMma maructparypsl

Hampasnenue noaroroBku 28.04.03 Hanomarepuaisl

Maructepckas nporpamma Hanomatepuaibl 1 HAHOTEXHOJIOTUU

®opma o0yueHHs Ounas

Cemectp Bropoii

Jucnnnnmza [Iponieccsl MoOnaydeHHUsT HAHOYACTULl H
HaHOMaTepHUaJloB

™=

DK3aMeHalMOHHEBIN OmieT Ne 1

[ToBepxHOCTHBIE CHIIBL. AicOpOLHS.

[TpuunHbl pazanuuii pa3sMepoB HAHOOOBEKTOB.

TepMoaMHaMUUECKUE U KHHETUYECKHUE NTapaMeTphl, KOHTPOIUPYIOIIKUE 3aPOKIACHUE U POCT
KPUCTAJIJIOB B aMOP(HBIX CIIJIaBax.

YTBepKJIeHO Ha 3aceJaHuU Kadeapbl TEOPETUUECKON (PU3UKK ¥ HAHOTEXHOJIOTHH, mpOTOKOJ No

_or

202 .

3apenyrouuii kadenpoit

DK3aMeHaTop

B cnydae BeneHus yueOHOTo mpoiiecca ¢ MCIOJb30BAHUEM DJIEKTPOHHOTO OOY4YEeHMs U

JUCTAHIIMOHHBIX 00pa30BaTEeNbHBIX TEXHOJIOTHH, cojep)kaHue OuiieTa MOXKET OTIMYaThCS OT
MIPUBEIEHHOTO.

PACITIPEAEJIEHUE BAJIJIOB, KOTOPLIE ITOJIVHAIOT OBYHAIOIIMECA

OO6mrast olleHKa 3HAHWA OOYYAIOIIUXCS MO JUCHUTUIMHE TpoBoauTcs mo 100-6ammpHOM

MKaJIC UCXoAsd U3 MAKCHUMyMad, MNPUBCIACHHOIO B Ta6J'II/II_IC HWXKC. Opr aHI/I3aI_II/IOHHO-y‘-IC6Ha$I
pa60Ta B ayJUTOPHUHU OLCHHUBACTCA HAa OCHOBC TAKHX KPHUTCPUCB KaK ITOCCHIACMOCTH SaHHTI/II\/'I,
CBOCBPCMCHHOC MW KAaUYCCTBCHHOC BBIIIOJIHCHUC JOMAIIHUX 3az[aH1/1171, AKTUBHOCTb BO BpEMA



10

MPOBEJCHUS JICKIMOHHBIX W TMPAKTUYECKUX 3aHATUH (ydacTHe B OOCYXKIEHHHM TEKYILIero u
IPONJEHHOI0 MaTepuaa, pellieHue 3aj1a4 1 T.11.).

8.1. Cewmectp 2

Howmepa pazzaenos Buas pabot Maxcimarbaoe
KOJINYECTBO 0AJIIIOB
Opraan3aninoHHO-y4eOHas paboTa B Ay IMTOPUH 15
CamocrosTenpHas paboTta 5
1 [TpakTrueckue paboThl 20
KonTponbHas paboTa 1Mo TeopeTHIecKOMY 20
MaTepuany
NTOI'O 60
DK3aMeH 40
OOmuit uTOT 32 CeMecTp 100

CooTBeTcTBHE 0AJITIOB OLICHKC

K OMeCTEO GaLIOR O1eHKa 110 IITHOAIUILHOM IIKaJIe
s 100 ECTS | Dxk3amen, auddepeHInpoBaHHBINR 3auer
3a4eT

90-100 A OTJINYHO 3a4TEHO
80-89 B XOpOIIO 3a4TEHO
75-79 C 3a4TEHO
70-74 D YIIOBJICTBOPUTEIILHO 3AUTCHO
60-69 E 3a4TEHO
35-59 FX HE 3a4TEHO
0-34 = HEYJIOBIETBOPUTEIHHO 1o 3a9Te0

9. OBECIIEYEHUME OBPA3OBATEJIBHOI'O ITPOLIECCA JIA JINL C
OI'PAHMYEHHBLIMU BO3MOXHOCTAMU 310POBbBA 1 MTHBAJIMIOB

B xoze peanu3zanuu QUCHHUILTAHBI HCIIOIB3YIOTCS CIICTYIOIINE TOTIOTHUTEIHLHBIC METOIBI
00y4eHusl, TEKYIIEro KOHTPOJSl YCIIEBAEMOCTH M MPOMEKYTOUHON aTTeCTalli 00YyJaromnuxcs B
3aBUCUMOCTH OT UX UHIUBUIYATbHBIX OCOOCHHOCTEH:

1) JUTSL CIIEBIX U CIIA00BUISIINX

- JeKIUu  OQOPMIISIOTCS B BHJE OJCKTPOHHOTO JOKYMEHTa, JOCTYITHOTO C
MOMOIIHI0 KOMIIBIOTEPA CO CIEIUATU3UPOBAHHBIM TPOTPAMMHBIM 00€CTICeUeHUEM;

- JUIS ~ BBITIOJHEHWS  3aJlaHusl  TpU  HEOOXOJMMOCTH  IPEIOCTABIISCTCS
YBEJIMYUBAIOIIEE YCTPOUCTBO; BOZMOXKHO TaK)K€ UCTIOIB30BaHUE COOCTBEHHBIX YBETUYHBAIOIINX
YCTPONCTB;

— MMCEMEHHBIE 33aJJaHusT ODOPMIISIOTCS YBEIUYSCHHBIM HIPUDTOM.

2) IUTSL TIIYXHUX ¥ CI1a00CIBIIIAIINX

— JeKIUU 0POPMIISIOTCS B BHJIE JIEKTPOHHOTO JIOKYMEHTA,

- MMMCbMEHHBIC 33JIaHUS BBITOJHSIOTCS Ha KOMITBIOTEPE B MIUCBMEHHOH (opme;

— 9K3aMEeH TIPOBOJUTCS B NHCHbMEHHONH (OpMEe HAa KOMIBIOTEPE; BO3MOXKHO
poBeJIcHUE B OpMe TeCTUPOBAHUS.

3) JUISL JIUI] C HApYIICHUSIMHA OTIOPHO-JIBUTATEILHOTO allapara:

- JeKIUu  O(QOPMIISIOTCS B BHJE JJCKTPOHHOTO JOKYMEHTa, JOCTYITHOTO C
MOMOIIHI0 KOMIIBIOTEPA CO CIEIUATH3UPOBAHHBIM ITPOTPAMMHBIM 00ECTICUeHUEM;

- MMMCbMEHHBIC 33JITaHUS BBITOJHSIOTCS Ha KOMITBIOTEPE;
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— 9K3aMEH U 3a4€T MPOBOJATCS B YCTHOU (hopMe MM BBINOIHSAIOTCS B THCEMEHHOU
dbopMe Ha KOMIThIOTEDE.

[Ipy HEoOXOOMMOCTH NpEAyCMaTPUBAETCS yBEIWYCHHUE BPEMEHU [UI IOJTOTOBKH
OTBETA.

[lpouexypa mpoBeAeHUS  NPOMEXKYTOUHOW  aTTECTAllMM  JUIS  OOYYaroIIuXcs
YCTQHABIMBACTCS C Y4YETOM WX HMHIMBUAYAIBHBIX TICUXO(U3UYECKHX OCOOEHHOCTEH.
[TpomexxyTouHast aTTECTALUsI MOKET IPOBOAUTHCS B HECKOJIBKO ITAIIOB.

[IpoBenenne mpoueaypbl OLEHHBAHUS PE3YJIbTaTOB OOydYeHHs JIOMyCKaeTcs ¢
UCTIOJIb30BaHUEM JMCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTHH.

ObecneunBaercs A0CTyN K WHPOPMAIMOHHBIM U OMOIHOrpaduuecKuM pecypcam B CETH
Wurtepner s kaxaoro oOywaromerocss B (opMmax, aJalTUPOBAHHBIX K OrPaHUYEHUSM HX
3JI0pOBbBsI U BOCTIPHATHS HHPOPMALIUH:

1) JUTSL CHEMBIX U CIIA00BUIALINX

— B IICUYATHOHM (pOpMe yBETUYEHHBIM MIPUPTOM;

— B ()OpMeE 3JIEKTPOHHOTO JOKYMEHTA;

2) TS TIIYXHUX M CI1a00CIBIIIAIINX

— B TIe4aTHOU (opme;

— B (hopMe IIEKTPOHHOTO JJOKYMEHTA.

3) IUIs1 0OYYArOIIUXCS ¢ HAPYIICHUSIMU ONOPHO-BUTaTEIBHOTO armapara:

— B [IEYAaTHOH (opme;

— B (pOpMe JIEKTPOHHOTO JOKYMEHTA.

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEHEHME YUEBHOI'O ITPOLECCA

VY4eOHble 3aHsATUS mpoBoAsTcss B 4 yueOHOoM kKopryce Jonl'Y (r. [Joneux, mp.
Tearpanbubiii, 13). [lng mnpoBeaeHUss NPAKTUYECKUX 3aHATUH Tpedyercs ayauTopus,
0o0opy/soBaHHAs MEJOBOM WJIM MapKEepHOW JIOCKOW, MYJIbTUMEIUIHBIA HPOEKTOp M SKpaH,
HOYTOYK, KOMIUIEKT y4eOHOI MeOenu JUIsl CTYACHTOB, paboyee MECTO IMpernoiaBaTelis, BbIX0/ B
WHTepHeT — MPOBOHOM WK ¢ Ucmob3oBaHreM Wi-Fi.

Jlis caMOCTOATEbHOM paboThl MCIONB3YIOTCS TEKCTOBBIE M 3JIEKTPOHHBIE PECYPChI
Hayunoii OMOnMOTEKM YHUBEpPCUTETa M JAPYTUX AIIEKTPOHHBIX OMONMOTEYHBIX 0a3 JAHHBIX,
y4eOHO-METOIMUecKoe oOecreyeHne, NpPeACTaBICHHOe B Yy4eOHO-METOIUYECKOM KaOuHeTe
KageIpbl TCOPETUUECKON (PU3UKK ¥ HAHOTEXHOJIOTHH (ay.256).

OOyuaronyecss HMEIOT BO3MOXHOCTb  HCIIOJIB30BaTh y4yeOHBbIE MaTepualbl 110
JTUCLUILIMHE, pa3MelieHHble Ha 1iatdopme Moodle IlenTpa aucTaHoOHHOTO 00pa3oBaHUs
OI'bOY BO «/lonl'Y». IIpn u3ydeHUn QUCHMIUIMHBI IPUMEHSIOTCS 3JIEKTPOHHOE O0y4YeHHe U
JUCTaHIIMOHHBIE 00pa30BaTeNIbHbIE TEXHOJIOTUH.

C  ucnonp30BaHMEM — pecypcoB  IUIAaT(OPMBI  JTUCTAHLMOHHOTO  OOpa3oBaHMS
OCYIIECTBIISIETCS TEKYIIMH KOHTPOJb 3HAHUH OO0y4arolmIMXcsd Ha OCHOBE TECTUPOBAaHUSA U
IPOBEPKU PE3YIbTATOB CAMOCTOSATEIBHOM PabOTHI.

11. PEKOMEHAYEMAA JINTEPATYPA

11.1. OcHoBHas quTEpaTypa

1. ¥Opuenko B.M. Ilporecchl monyueHUs: HAHOYACTHUI M HaHoMmarepuanoB/ B.M.
Opuenko, C. B. TepexoB, T.H.Membnuk ; I'OY BIIO "JloHeukuii HaluWOHAIbHBINI
yauBepcuretr", ®dusuko-texHuueckuil Qaxynprer, Kadenpa Teopermueckoil QUMK U
HaHoTexHoJorul. - Jlonenk : JlonHY, 2020. - DnexTpoHHbIe TeKCTOBBIE AaHHBIE (1 daiin).

2. IOpuenko B.M. Pa3mepnbie >(QQexTsl B HAHOKPUCTAJUIMYECKUX MaTepuayiax
[DnexTpoHHBIN pecypc]: sl CTYACHTOB, aCIUPAHTOB, CIICIIHAIIM3UPYIOMIUXCS IO HAMPABIECHHUIO
noarotoBku 030402 «pusuka» U CHEUATUCTOB B 00JacT (PU3MKH KOHICHCUPOBAHHBIX CPEI,
TeopeTrueckoi puznku u HaHoTexHojorui. / H. I1. UBanumein, C. B. Tepexos, B. M. KOpuenko
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roy BIIO " JloHeu KU HalMOHAJILHBIN yHuBepcUTeT" ,OU3UKO-TEXHUYECKUI

q)aKyJILTeT Kadenpa teopernueckoii ¢puszuku u HanotexHonorui. - [Jonenx : JouHY, 2019. -
DIIeKTPOHHBIE TEKCTOBBIC MaHHbIe (1 dhaiin).

3. TepexoB C. B. ®usuka HaHO0OBEKTOB: [yuebHoe mocobue] / C. B. Tepexos, B. H.
Baproxun; 'OV BIIO «/louHY» - Joneuk: JonHY, 2013. — 418 c.

4. BaproxuH, B. H. Hanomarepuansr [DnekTpoHHBIH pecypc] : [yue6. mocobue] / B. H.
Baproxun, C. B. TepexoB ; Jloneukuii Ham. yH-T ; JloHenkwilt ¢u3.-TexH. MH-T UM. A. A.
["ankuna. - onenk : JJonHY, 2016. - Dnexrponnsie nanusie (1 daiin).

11.2. JlomonmHUTENBHAS JIUTEPATYPA

1. I'yce A. . Hanomarepuaibl, HAHOCTPYKTYphI, HaHOTexHoJorun / A. U. I'yceB. —
H3n. 2-e. — Mocksa: ®uzmaraur, 2009. — 414 c.

2. HaHOTeXHOJIOTHH U CHelMaIbHble MaTepualsl : yued. mocodue uis CTyJEHTOB BY30B,
oOydaromuxcs mo HanpasieHuto noarotoBku 140140 - Texn. ¢usuka / 0. I1. Connues, E. U.
[Tpsixun, C. A. Bonorkanuna, A. I1. [letkosa ; mox pen. FO. I1. Connuesa. - Cankt-IlerepOypr :
Xummzpgat, 2009. - 334, [1] c.

3. Cyznanes, U. I1. HanotexHnonorus : GpuU3NKO-XUMHS HAHOKJIACTEPOB, HAHOCTPYKTYp U
Hanomarepuainos / U. I1. Cyznanes. - 2-e u3z. - Mocksa : URSS : JIu6poxom, 2009. - 589 c.

12. NHOOPMAINOHHBIE PECYPCBI

1. HauuonanbHast 3JIEKTPOHHAas! OndmoTexka (H3Bb): dbenepanbHas
rocyiapctBeHHas uHdopMmaimonHas cucrema / MunucrepctBo Kynbryper P®; Poccuiickas
rocynapcTBeHHas oubnmoreka. — MockBa, 2019- . — URL: https://rusneb.ru/ (mata oOpamienus:
01.09.2023). — Pexum jmocryma: cBoOOIHbIH, moanucka. HeoOxoauma ycTaHOBKA IMTPOrPaMMHOTO
obecrieueHus. — TEKCT: AIEKTPOHHBIN.

2. eLIBRARY.RU: nayunas snextpoHHas Oubnuoreka: caiit. — Mocksa, 2000- . —
URL: https://elibrary.ru (mata oopamenus: 01.09.2023). — Pexum moctymna: [uisi aBTOPH30B.
MOJIb30BaTENe. —TEKCT: DJIEKTPOHHBIMN.

3. Hayunas snextponHas Oubnnoreka «KuOepJlenmnkay»: caiit / Acconuanus
«OTtkpeiTast Hayka». — MockBa, 2014- . — URL: https://cyberleninka.ru/. — Pexum mocryma:
cBOOOHBIN. — TeKCT: 2MEeKTPOHHBIH.

4, DNeKTpOHHO-OUOIMOTEeUHAs cucremMa «Jlanby»: [caiT]. — URL:

https://e.lanbook.com (mata oOpamenus: 01.09.2023). — Pexxum jgoctyma: JUisi aBTOPU30B.
IOJIb30BaTeNe. — TEeKCT: 2JIEKTPOHHBIM.

S. IBC IOpaiit: snexTpoHHas 6ubnMoTeyHas cucrema: caifT. — Mocksa, 2013. —
URL.: https://biblio-online.ru (mata oopamenwus: 01.09.2023). — Pesxxum goctyma: st aBTOPU30B.
nosb30BaTesnen. — TeKeT: JIEKTPOHHBIM.

6. y1eKTPOHHO-0ubmoTeuHas cucrema Jloul'Y: caiit / ®I'BOY BO «lonl'V». —
Honenk, 2016- . — URL: http://library.donnu.ru/ (mara oOpamenus: 01.09.2023). — Pexum
noctyna: cBOOOIHBIN. — TeKCT: AIeKTPOHHBIM.

7. JJekTpoHHbI katajsor Hayunoit 6uGmuorexu [lonl'Y: pasnen caiita / Hb
Joul'Y. — Tekcr: anexrponnsiit // DBC Joul'Y: caiit. — URL: http://library.donnu.ru/catalog/
(mata oOpamenus: 01.09.2023). — Pexum qgoctyma: MOUCK CBOOOJHBIN, AIIEKTPOHHBIE
JIOKYMEHTBI — JJId nonb3oBareneit Joul'y.

8. Jaextponnblii apxuB Jlonl'Y: pasgen caiita / HB [loul'Y. — Tekcr:
anekTpouubii / DBC oul'Y: caiit. — URL: http://repo.donnu.ru/ (mara oOpamieHus:
01.09.2023). — Pexwum nocTyma: CBOOOIHBIH.

13. I[TPOT'PAMMHOE OBECITEYEHUE

1. Windows 7 PRO (kopnoparuBnas smnen3us JJoal'Y Ne 46484614)


https://rusneb.ru/
https://elibrary.ru/
https://cyberleninka.ru/
https://e.lanbook.com/
https://biblio-online.ru/
http://library.donnu.ru/
http://library.donnu.ru/catalog/
http://repo.donnu.ru/
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2. Microsoft Office (kopnopatuBHas nuuen3us JoH'Y Ne 46472919)

3. Microsoft Visual Studio (siuniensust mporpammsl Dream Spark amst Beicimx y4eOHBIX
3aBECHUI)

4. AwntuBupyc Kacnepckoro, Adobe Acrobat Reader, xPDF (nmuuensuun GPL, Apache,
BSD 15 ¢cBOGOHOTO MPOTPAMMHOTO 00CCTICUCHHS ).



