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ITporpamma y4e6HON AMCHHMILTHHEI «MaTepHaibl B METO6I HAHOTEXHOJOTHIN) COCTABIECHA
Ha OCHOBaHMH I'ocynapcTBEHHOro 00pa3oBaTENBPHOrO CTAHJApTa BBHICHIErO MPO(ECCHOHATILHOTO.
o6pazosanus (I'OC BIIO) Tonenkoit Hapoznuoii Pecriy6muku (JIHP) o HanmpasieH o MoAr0TOBKH
28.03.03 Hanomatepuaisl, yTBEpXIEHHOTO MpHka3oM MuHHCTepCTBa 00pasoBanus u Hayku J[HP
ot 28 centabps 2016 r. Ne 987; Tlopsixa opranmsanuyu y4eOHOro mporecca B 06pa3oBaTebHbIX
OpraHM3aIyax BhICIIEro mpodeccrHoHansHoro obpasosanus [{onenxonr Hapommoi Pecry6mmku,
YTBEPKJIEHHOTO MpuKa3oM Munucrepersa obpasosanus 1 Hayku JJHP Ne 1171 or «10» Hos6pst
2017 r.; yuebHOro IIaHAa M  OCHOBHOH 0Opa30BaTENBHOM NPOrpaMMbl  BBICIIETO
npodeccHoHaNbHOr0  00pa3oBaHMs HampasneHus moaroToBku  28.03.03  Hamomarepuaisi,
pazpaborannsix B 'OY BIIO «/loHenKwnii HAMOHANBHbIA YHUBEPCUTETY.

PaspaboTunk: i
ITpodeccop xadempsr “)
TEOPETHYECKOH YH3UKU M HAHOTEXHOIOTHH B.M. IOpuenko

IIporpamma y4eGHON MMCIMILIMHBEI YTBEPXKJEHA HA 3acelaHMh KadeIpbl TEOPEeTHUYECKOM
(u3HKH 1 HAHOTEXHOIOT U
ITporoxon Nel5 ot «02» anpenst 2020 r.
"3ane11y10mnifl Kadepoit

B.H.Bapioxun

IIporpamma yueOHOM TUCIUILTHHEI 000peHa Y4eOHO-METOMYECKOH KOMHUCCHEN (HU3HKO-
TEXHHYECKOTOo (paKyIbTeTa
ITpotoxon Ne 5 ot «15» anpens 2020 r.

IIpencenarens yueOHO-METOXHIECKOH /

KOMHCCHH (paKysibTeTa B.H.Korenko
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1.  OBJIACTb IPUMEHEHUSA U MECTO JUCIUIIVIMHBI B YYEBHOM ITPOLHECCE

«Marepuanbl W METOJIbI HAHOTEXHOJIOTHI» SBISCTCS IUCIMILIMHON 0a30BOW YacTH
[Tpodeccuonansroro bioka mo Hanpasnenuto noarorosku 28.03.03 Hanomarepuaisi.
Jus w3ydeHHs JaHHOW Yy4YeOHOW JUCHMIUIMHBI HEOOXOAWMBI 3HAHHS, yMEHUS M HaBBIKH,
c(OpMHUPOBAHHBIE B TIPOIECCE M3YUYCHHS TPEIMETOB «AHAIUTHYECKAs TEOMETpUS U JIMHCHHAS
anreOpa», «MaremaTuueckuii aHamm3», «OCHOBBI TPOIIECCOB MHKPO H HaHOTEXHOJIOTHII,
«MarepuanoBeicHHe  HAHOCTPYKTYPHPOBAaHHBIX  MarepuayioB», «KBaHTOBas  MEXaHUKay,
«DNEKTPOHHAsT MHUKPOCKONHS» Ha TpEAbLIyIIeM YpoBHE oOpa3zoBaHus. [loiryueHHbIE 3HAHHS
UCTIOJIB3YIOTCS CTYJICHTaMU BO BPEMs BBIITOJHEHUS y4eOHOW M MPOM3BOACTBEHHOM MPAKTHKH, IPU
HAIKMCAaHUM BBITYCKHOW KBaJTU(PUKAIIMOHHON paOOTHI.

2.  CTPYKTYPA JUCHUIIJIMHBI

Xapaxmepucmuka yueOHOU OUCYUNTIUHDL

HanpasneHnue nororoBku 28.03.03 HanomaTepuassl
[Tpoduib

OO6pa3zoBarenpHas IporpaMmma OakanmaBpuar
KBanupukanus aKaJleMHYeCcKHUi OaKaiaBp
KonnuecTBo copepKaTeabHbIX MOyIed 2

JucnuriuHa 6a30B0M / BApHaTUBHON YacTH

o JUCLUIUIMHA 0a30BON YacTH
00pa30BaTeNbHOM POrpaMMbl

®opmbl koHTpost (MK, sk3ameH, 3a4eT) MK, 3k3ameH
Mokasatem ouHas popma 3aoyHas hopma
00yudeHus 00y4YeHHS
KonnuecTBo 3aueTHBIX eAMHUIL (KPEIUTOB) 3 3,5
I'on monroroBku 4 4
Cemectp 8
KonmgecTBo yacoB 108 108
- JTEKIIHOHHBIX 20 4
- IPAKTUYECKUX, CECMHUHAPCKUX 40 8
- 1a00PAaTOPHBIX
- CAaMOCTOSTEJIbHOM paboThI 48 96
B T.4. HHJMBHIyaJbHOE 3a/IaHUE
HepnenpHOE KOIUYECTBO YaCOB, 6 12
B T.4. ayJUTOPHBIX 6 12

3.  OINMHUCAHHUE JUCHUIIJIMHBI

Ileau u 3axaun

IeJsp - NOIyYUTH OCHOBBI 3HAHUI 10 TEOPETUUECKUM U MPUKIIATHBIM BOIIPOCAM 10 MaTepUallamM U
METOJaM HaHOTEXHOJIOTHH.

3agauu - GopMuUpOBaHKE 3HAHUI U YMEHUH CTyJeHTa B 001aCTSIX COBPEMEHHBIX METOJ/IOB, CPEICTB
Y TEXHOJIOTHM CO3JJaHMsI HOBBIX HAHOMOPOIIKOBUX MaTEPUAJIOB.

TDeﬁoBaHHﬁ K pe3vJjabTarTaM OCBOCHUA JUCHUIIJIUHBI. Hpouecc H3y‘IeHI/I$[ AU CHUITIINHBI
«Martepuanbl 1 METO/Ibl HAHOTEXHOJIOTHii» HampaBlieH Ha (OPMUPOBAHUE IIEMEHTOB CIEAYIOIIUX
kommeteHmii B cootrBeTcTBUU ¢ ['OC BIIO JIHP mo nampaBnenwio moarotoBku 28.03.03
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Hanomarepuansl M OCHOBHOW 00pa3oBaTelbHON MPOrpaMMbl BBHICHIETO MPO(EeCcCHOHATHLHOTO
oOpa3oBanwus HanpaBicHus moaArotoBku 28.03.03 Hanomarepuaisl.
a) oowexynomypuuvix (OK):
CIIOCOOHOCTh UCIONB30BaTh  OCHOBBI  (WIOCOMCKUX 3HAHMKH A (HOPMHUPOBAHHUS
MupoBo33pendeckoi mosuiun (OK-1);

CHOCOOHOCTBIO K cCaMOOpraHu3aiiu u camooopasoBanuio (OK-7);
CIOCOOHOCTBIO K KYJIbTYPHOMY MBIIUIEHUIO, K 0000IIEHNIO, aHAINU3Y, BOCIIPUATUIO WH(OpMaLIUH,
IIOCTaHOBKE IIEJIU U BBIOOpY myTeit ee noctmxenus (OK-10);

0) oowenpogheccuonanvnvix (OIIK):
CIOCOOHOCTH MCTOJIB30BaTh B MPO(ECCUOHATBLHON JIEATEIBHOCTH 0a30BhIe €CTECTBEHHOHAYYHBIE
3HAHMA, BKIIOYas 3HAHUS O TMpeAMeTe W OOBEeKTax U3YyYeHHUs, METOJaX HCCIe0BaHuUs,
COBPEMEHHBIX KOHIEHIUAX, TOCTIKEHUSX M OTPAHUYCHHSIX €CTECTBEHHBIX HAyK (TMPEXKIE BCETO
XMMHH, OHOJIOTHH, SKOJOTHH, HayK o 3emiie u uenoseke) (OITK-1);

CIOCOOHOCTH MCHOJIB30BaTh 0Aa30BBIE TEOPETHUYECKHE 3HAHHS (YyHIAMEHTAIBHBIX Pa3iesioB OO0IIei
U TEOPETUYECKON (HU3MKH s penieHus npopeccnonanbubix 3aaa4 (OI1K-3);

CIIOCOOHOCTh HCIOJIB30BATh OCHOBHBIC METOJBI, CIIOCOOBI M CPEICTBA IMOJIYYCHHS, XPAHCHUS,
nepepaboTku WH(GOPMAIMK U HABBIKA PabOTHI C KOMITBIOTEPOM KaK CO CPEICTBOM YIIPABICHUSI
undopmarmeit (OI1K-6);

8) npogheccuonanvnuvix (IIK):
HAYYHO-HUCCJIeI0BATEIbCKAS U NPOEKTHAA 1eATeJbHOCTh:
CIIOCOOHOCTh HCIIOJIb30BaTh HA TMPAKTUKE COBPEMEHHBIC MPEACTABICHUS HAYK O CBOMCTBax
BEIIECTB M MAaTEPHAJIOB MPU IEPEX0Ji€ MX B HAHOPA3MEPHOE COCTOSTHUE (HOJIb, OJHO U
JIBYXMEpPHOE), O BJIHMSHUM pa3Mepa Ha CBOWMCTBAa BEUIECTB M MAaTE€pPUAIOB, B3aUMOJACHCTBUU
HaHOMATEPHAJIOB U HAHOCHCTEM ¢ OKpysKaroriei cpenoi (ITK-2);

CHOCOOHOCTh IPUMEHSTh HAaBBIKM MCIIOJIb30BaHMs (II0J PYKOBOACTBOM) METOJI0B MOJIETMPOBAHNS,
OLICHKH, IPOTHO3UPOBAHUS M ONTHUMH3ALUU TEXHOJOTMYECKHX IMPOLECCOB U  CBOICTB
HaHOMATEPHUAaJIOB, CTAHIAPTH3AIMU U CepTU(UKAIIMU MaTepuaoB u nporeccos (ITK-4);

B pe3ysbTare nzyueHus y4eOHOWH TUCHUTLINHBI CTYIEHT J0JIKEH
3HAMb:
®* OCHOBHBEIC HpeZ[CTaBJ'IeHI/IfI (0] HaHO(i)I/ISI/IKC, HaHOMaTepI/IaJ'IaX W HAHOTCXHOJIOTUIX,
* OCHOBHBIE MOHATHUSA, KJIacCU(PHUKAIUSI U CBOWCTBA AUCIIEPCHBIX CHCTEM;
* BO3MOXKHOCTH CaMOOPTaHU3aIlNH1 BEIIECTBA;
* OMUCaHMUE CTPYKTYPHI IUCIIEPCHBIX CUCTEM C MOMOIIBIO (PpaKTasos;
®* METOObI nonyquI/m HaHOHOpOIHKOB;
* 0COOEHHOCTH MOJTy4YEHUSI HAHOMIOPOIIKOB TUOKCH 1A ITUPKOHHUS;
* BOBMO>KHBIC COBpeMeHHI)IG METOObI KOHTpOJ’IS[ HaHOHOpOHIKOB 1 B3aUMOCBA3b MC)KI[y
XapaKTePUCTUKAMU, KOTOPHIE OMPEIEISIIOTCS pa3InIHBIMU METOIAMH;
* BIIUSIHHUC paSMepa YaCTHI[ HAa MEXaHUYCCKUE, MAarHUTHBIC, 3HeKTpPIquKI/Ie, OIITUYCCKHC TC
OMOJIOTUYECKHE CBOMCTBA HAHOMIOPOIIIKOB.
ymemb:
* OMUCBIBATH CTPYKTYPHI IUCIIEPCHBIX CUCTEM C MOMOIIBIO (hPAKTATIOB;
¢ I10JIb30BATHCA METOJaMU HOqueHHSI 158 KOHTpO.]'I?I HaHOHOpOHIKOB.
6/1a0embn:
* HaBBIKAMHU OMMCAHUS CTPYKTYPBI AUCIIEPCHBIX CUCTEM C ITOMOIIBIO (PpaKTasios;
* HCIIOJIH30BAHMSI METO/IOB TIOMYYEHUS M KOHTPOJIS HAHOMIOPOIIIKOB.

4.  COIEPXAHME JMCHUIIVIMHBI 1 ®OPMbI OPTAHU3ALIUNA YYEBHOI'O
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ITPOLOECCA

HopsinkoBbIi
HOMep U TeMa

Kp aTKoO€ COACPKAHUEC TEMBI

Cooeporcamenvuwtit modyab 1 «Dopmuvl camoopzanuzayuu 6euiecmaear

Tema 1.

[Ipeamer u 3anada
kypca. [lapagurmer

HOBBIX
TEXHOJIOTHH.

HUcropuss  pa3Butuss  HaHoHayku.  HaHoHayka,  HaHOMarTepuabl,
HAaHOTEXHOJIOTHH, ee ompenencHue. OOIUe MPeACTaBICHUS O CTPOCHUU
aTOMOB UM KpHUCTAJJIOB, CHJIbl CBA3M MEXKIy aTOMamMu B KpHUCTaJUIE.
Hanopasmepubie  cuctembl.  @u3uka  IOBEPXHOCTH  HAHOYACTHII,
COOTHOIIEHUE pPa3MEpOB M YHCIA AaATOMOB, YJAEJIbHAs IOBEPXHOCTh
HAHOMOPOWIKOB.  HaHOCTpyKTypHBIE  MaTepualbl, ONPEACIEHUE U
kiaccudukanus HanomarepuanoB. COCTOSIHHME M MEepPCHEKTHUBBI Pa3BUTHUA
nccienosanui B Poccun.

Tema 2.
JucnepcHsie
CHUCTEMBI.

[Tonsatne JUCIIEPCHOU CHUCTEMBI. Knaccugukarms. [TonsTne
qucrnepcHocTH. ONTHYECKUE CBOWCTBA JUCIIEPCHBIX CUCTEM: PACCEUBAaHUE
cBera, alOcopOuus CBeTa, OKpacka. TepMOJWHAMHKA MOBEPXHOCTHBIX
SBJICHUH B OJHOKOMIIOHEHTHBIX cHcTeMax. [loBepxHocTHas »Heprus,
CXeMa JIEUCTBUSA MEXMOJIEKYJISPHBIX CHJI B 00bEME M Ha MOBEPXHOCTH.
[loBepxHOCTHOE  HaTsKEHUE, yjAenbHas HdHeprus [ub0ca. Buabl
MEXMOJIEKYJIIPHOTO B3aUMOACUCTBHS: OPUEHTALIMOHHAs, JUCIIEPCUOHHAS,
UHIYKIMOHHAs.  SIBneHue  ajgcopOuuu.  XuMuYecKas  ajcopOuus.
dusnueckas agcopOuus.

Tema 3.

Onucanue  dopm
CaMOOpraHu3aInu

BCIICCTBA.

HanpaBnenuss wuccnenoBaHuii B 0OOJIACTH MOJYYEHUS U HCCIEIOBAHUMN
KJIacTepHbIX HaHocucteM. Ilonstue kiactep. IloHsAtue cynepaToMoB.
HykneapHocTs kiactepa M UX KJIAacCU(PUKaLMA IO HYKJIEAPHOCTH.
Knaccuukanus knactepoB 1O METOAY CHHTe3a. MomekymsipHble
JUTaH/JHbIe KJIACTephl MeTayuloB. ['a3oda3Hblii Oe3luraHgHbIA KiIacTepsbl.
Ban-gep-BaanbcoBbl  KacTephbl. 3aBUCUMOCTb CBOWMCTB KJIACTEPOB  OT
pazMepoB. KoiongHele kiactepsl M HAaHOCHCTEMBI. PacnpeneneHue
KJlacTepa IO MaccaM, Marudeckue 4Yucia. OJEKTPOHHBIE Maru4eckue
quCIa.

Tema 4.
®pakraisl.

[lonsitne  Qpakrana. MaremaTnueckue cebenogoOHble  (paKTasbl.
ITpumepsr  cebenonoOHbIX  ¢paktanoB. IlocTpoeHne KaHTOPOBCKOTO
MHO>KeCTBa, pa3MepHocTh. Iloctpoenne chHexunku Koxa, pa3zmMepHOCTS.
IToctpoenne canderkn CepnuHckoro, pasmepHocTb. CamomnonoOue B
npuposne. Mogens ciayyaiiHoro (¢paxTtana, €€ NPUMEHUMOCTh K
XUMHYECKMM  CHCTEM.  OKCIEPHUMEHTAJIbHBIE  METOABl  HM3MEPEHUs
(dbpakranbHON pa3MepHOCTH. DpakTalbHBIM aHATW3 B KOOPAUHATHOM
IIPOCTPAHCTBE, METOJ CeTKU. PpaKkTaabHBI aHaIU3 B HMIIYJIBCHOM
MPOCTPAHCTBE, METOJ  MAaJOYIJIOBOIO  PEHTIE€HOBCKOIO  PACCESHUS.
Xapakrepuctuka  (ppaktanpHeIx — MaTtepuanoB  merogom  MKPP.
Cxematnueckoe n3o0pakeHue KpuBoi paccessHus B koopauHatax log (I) -

log (a)

Co

deprcamenvhvlit mooyns 2 «llonyuenue nanonopowikoe)

Tema 5.
MeTtoas!
MOJTy4YEeHUs
HAHOMOPOIIKOB

CrpyKkTypa TBEpAOTEIBHBIX CUCTEM NOHMKEHHOW pa3MepHocTU. I'naBHBIE
ONpEeNeNeHUsT W  XapaKTEPUCTUKH HAHOIOPOIIKOB. MexaHnuyeckoe
n3MenbuYeHre. MexXaHO-XUMUYECKUNA CUHTE3, IUIa3MOXUMHUYECKUM METOZ.
I'maporepmanbHblli CMHTE3. MeETON TEpMHUUYECKOro pas3iokeHus. Meron
JJIEKTPOB3pbIBA u HaHOB3PBIBHON CUHTE3. ITonyuenue
MYJIbTUMETAUINYECKUX OKCHJIOB M KOMIO3UTOB. METOI COBMECTHOIO
ocaxxieHus. [IpenuMyniecTBa 1 HEAOCTATKU PA3JIMYHBIX METOJOB.




Tema 6. Crtpyktrypa M cBoOiicTBa auokcuja HupkoHms. OOJIacTH WCMONb30BaHUS
ITonyuenune auokcuaa uupkoHus. Kpucramnorpaguyeckue MoaupuKaluu JAUOKCHIA
HaHOIIOPOLIKOB uupkonus. Jwmarpamma  cocrosHus  ZrO2-Y203. TerparonanbHo-
JUOKCHUA MOHOKJIMHHBIE npeoOpa3oBaHusl. OcHoBHbIE XapaKTEPUCTUKHU
LUPKOHUS HaHONOPOWKOB. CTPyKTypa HaHOIOPOUIKOBUX CUCTEM. MeToa noyueHus
JUOKCHIa HIUPKOHMSI COBMECTHBIM OcakeHueM. dusndeckue BO3AeHCTBUA
B XUMHYECKOM TEXHOJOTMH IIOJIy4eHHMs HaHONOPOWKOB. KuHeTnka
JUTUIPOTALMM THAPOKCHI0B. OLEHKM C IOMOUIbI0 Teopuu ABpaame.
Kunernka kpucramim3aluy AMOKCHJA LUUPKOHUs. BinusHue ¢usznyeckux
neiicreuil. Mcrnonb3oBanue Teopuu ABpaame JUIsl M3y4EHUS KHUHETUKU
KPUCTAJJIN3aLUU OPOLLIKOB.
Tema 7. [IIkama 3J€KTPOMAarHUTHOIO W3Iy4YeHHs. PEHTreHOCTPYKTYpHBIM aHaIu3.
Mertoasr koutpoisi | @opmyna Jle bpoiins. 3akon Bynbga-bperros. Onpenenenne uckaxeHUs
HAHOIIOPOUIKOB KpucTajuinyeckoil pemerku. OmnpeneneHue oOnactell  KOrepeHTHOro
paccestnusi.  IlpocBeTHass  3nekTpoHHas — MuUKpockonus.  CkaHupys
JIEKTpOHHas MuKpockonus. OmnpeneneHue pasmepa yactul. Merton
onpezesneHus yaenbHol nopepxHocty Hanovactul (bOT).
Tema 8. | KomnaktupoBaHue HaHONOPOIIKOB. BinsHue naBieHWs Ha IUIOTHOCTH
Koncommnanus KOMIIAKTOB. BimsHue CBsA3p Ha IUIOTHOCTH KOMIAkTOB. da3oBoe
HAHOIIOPOUIKOB IpeBpallleHle, WHAYLHUPOBAHHOE JaBieHueM. Pa3mepHblit >pdexT npu

MapTeHCUTHOM  TeTparoHanbHO-MOHOKJIMHHBIA — mepexof. CrekaHue
HaHOMOpowKOB.  CTpyKTypa  KOHCOJMAMPOBAaHHBIX  KEPAMHUYECKHX
MaTepHanaoB. BnusgHMe HCXOAHOrO pasMepa 3€pHAa U TEMIIEPATyphL

MexaHu3mMbl pOCTa OKCHUIHBIX HAHOYACTUIl B YCJIOBUAX TEPMHUYECKHUX
BO3JEUCTBUH.

TemaTnuyecknii mjiian

CoaepskaTeJbHbI MOAYJIb 1 «@POpPMBI CAMOOPTIaHM3ALMH BELIECTBA»

Koan4yecTBO 4acoB
Ounas ¢popma 00y4eHust 3aounasi popma oOyuenust
B T.Y. B T.4.
O o | an 0] O ! =
Ha3zBanusi co/IepiKaTEILHBIX S E 2ol B S E 2 sB
MOJyJIeil U TeM °o| = | 8| E|8E|SE | =| 8| E|2E|sE
O | E Q| olrdR8 © = o o lrd|l 28
Q | Z| e|loc sTQl Q =] <) g lo slde
"1 E|E|&I5EY | 8| E|2|55E S
"l Elg|2gEs| |2 £ 8|S
o e =¥ T
| 2|8 T|E = 2|8 7|8
Tema 1.
[Ipeamer u 3amada  Kypca.
pel A ybea- | g3 | 3 | 4 6 135| 05 | 1 12
[Tapagurmsr HOBBIX
TEXHOJIOTUM.
Tema 2.
14| 4|4 6 13505 | 1 12
JlucriepcHbie CUCTEMBI.
Tema 3. 6
Onucanue dopm (13 | 3 | 4 135/ 05| 1 12
CaMOOpTraHW3aIlMHU BEIICCTBA.
Tema 4.
144 |4| |6 135 05 | 1 12
dpaxraisl.
Hmozo "01 54 | 10 |20 24 54 | 2 | 4 48
CO0ePHCAMETbLHOMY MOOYJII0




Temarnueckuii mian

CopaeprxarejbHbIH MOIYJIb 2

KoauuecTBO 4acoB

QOunas popma o0yueHust 3aounas popma o0OyueHust
B T.4. B T.4.
HasBaHusi corepKaTebHbIX 2 28 o E 2 2|8k
MoJyJIeil 1 TeM °c| s | 8| 5|88 | =| 8| E|2E|gE
5} =~ ) olw B 2.2 5} = O o &Y 2.2
Q| |zl e|losdg Q S| 2| g |6 s|F'Q
“ | E|E|ES8E " | E|E|&|58:¢
“1E18|2EEs AR AR
B 8|8 F|E | E|§ 7|
Tema 5.
Meronsl nmosyuenust | 13 | 3 | 4 6 135|051 1 12
HaHOIIOPOIITKOB
Tema 6. 6
[Tonyuenne HanomopomkoB | 14 | 4 | 4 135/ 05| 1 12
JTMOKCHUJIA TUPKOHUS
Tema 7. 6
Meronsl KoHTpous | 13 3 |14 135|051 1 12
HaHOIIOPOIITKOB
Tema 8. Kouconmunmamus 141 4 |4 6 135| 05 | 1 12
HaHOIIOPOIITKOB
Hmozo no
cooepycamenvnomy mooynrw | 54 | 10 | 20 24 54 | 2 4 48
2
Bcezo no mooynio 108 | 20 | 40 48 108 | 4 8 96
5. METOJUYECKHUE PEKOMEHJAIWUMU J1JIs1 ITPOBEJAEHUSA
JEKIHUOHHBIX, IPAKTUYECKHUX U JTABOPATOPHBIX 3AHATHUHAU
TeMbl JJeKIIMOHHBIX 3aHITHH
o Konuuecmeo
Hazeanue memoit
n/n uacoe
1
2
3
4
5
6
7
8
BCEI'O 20




TeMbl NPaKTHYECKUX 3aAHATHH

Konuuecmeo
uacoe

IS

Ha3zearnue memui

S
>

[Ipenmer u 3aiaua kypca. [lapagurMbl HOBBIX TEXHOIOTHMA. 5

/lucniepcHble CHCTEMBI

Ornucanune GopM caMOOpraHU3aIH BEIECTBA.

Dpakransl.

MeTOI[BI MMOJIYYCHHUSA HAHOIIOPOIIKOB

HonyquHe HAaHOIIOPOIIKOB JUOKCHUJa HUPKOHUSA

MeTobl KOHTPOJISI HAHOIIOPOIIKOB

(N0 AW NP
gjorjorjorjo1|o1] O

KoHconuaanys HaHOIIOPOILIKOB

BCEI'O 40

6. METOAUYECKHUE PEKOMEHJIALUU I1O OPTAHU3ALIUN
CAMOCTOATEJBHOU PABOTBI CTYJAEHTOB

Opranusanusi cCaMOCTOSITEIbHOI Pa0d0ThI CTYIEHTOB

No Konuuecmeo
Ha3zeanue memui
n/n 4acoe

1 [HanomexaHusmsl u HaHOYCTPOWCTBA. Mukpo- 51 4
HaHODJIEKTPOMEXaHUYECKUE CUCTEMBI

Mukpo- 1 HaHOTPHOOJIOTHS

HanomMexaHnka 1 H3HOC HAHOMEXaHU3MOB

Hanosnextponuk

[Ipuntumner kBantoBoro kommsiorepa (KK).

AJ'IFOpI/ITMLI KBAaHTOBOI'O KOMIILIOTEpaA

MaTepI/IaJ'[BI AJI1 KBAHTOBOI'O KOMIIBHOTEPA

MounekynspHas 3JIEKTPOHHUKA

Oloo|N|oO|jO B |IWIN

KOHCTPYKI_II/IOHHLIC HaHOMAaTCPpUAJIbl IJII MEAULIUHBL

=
o

Hanogapmakosiorus 1 HaHOJIEKapCTBa

[
[

MarauTHbIC HaHOMATCpUaJibl B MCUTTUHC

I R R R R R IR R RS

=
N

'TOKCUYHOCTDH BEIIECTB B HaHOANCTICPCHOM COCTOSAHUU

SN
(00]

BCET'O

7. NHANBUAYAJIBHBIE 3AJIAHUSI (re npedycmompeno pabouum nianom)
8. KOHTPOJIBHBIE BOITPOCHI K MTPOMEKXYTOUYHOM ATTECTAIIMA

[TapagurMbl HOBBIX TEXHOJIOTHH.

Uctopus pa3BUTHS HAHOHAYKH.

Hanonayxka, HaHOMaTepHabl, HAHOTEXHOJIOTUH, €€ ONIPEACIICHUE.
HaHocTpykTypHBIC MaTepuabl, ONpeaeaeHrne U KiacCu(uKaIys HaHOMaTEPHAIIOB.

N
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o

Ponbp moOBepXHOCTM B HAHOYACTHUIAX. YIEJIbHAs TOBEPXHOCTh YaCTHUI. OHEPTUs
I'ensmrosbia.

6. IloHsATHE THCTIEPCHON CUCTEMBI.

7. Knaccugukanust IMCHIEpCHBIX CUCTEM.

8. TepmoauHammuKa NOBEPXHOCTHBIX SIBJICHUN B OJTHOKOMIIOHEHTHBIX CHCTEMaX.
9. SBnenue apcopOumu. XuMudeckas aacopOIHs.

10. ®wusznueckas agcopOms.

11. ®opMbl caMOoOpraHu3alnyy BELIECTBA.

12. KnactepHbple HAHOCUCTEMBI.

13. Ionsitue dpaxrana.

14. TlocTpoeHne KaHTOPOBCKOT'O MHOKECTBA, PA3MEPHOCTb.

15. DkcnepuMeHTaIbHBIE METOIBI U3MEPEHUs (PPAKTATBHON pa3MEPHOCTH.

9.  OBPA3ELl MOAYJIBHOT'O KOHTPOJIA
(obpaszey eapuanma u Kpumepuu oyeHUBAHUL)

rOY BIIO «JIOHEIIKWI HAIITMOHAJIbHBIN YHUBEPCUTET»
daxyapTeT PUINKO-TEXHUUECKUM

Hanpaenenue noocomosku:  28.03.03 HanomaTtepuasbl

Ilpoghuns:

IIpoepamma noocomosku: oakanaspuam

Cemecmp 8

Yuebnas oucyunnuna Mamepuanvt u Menoovl HAHOMEXHOO2UTL

MOAYJbHAA KOHTPOJIBHAS PABOTA
BAPUAHT Nel

1. SBnenue agcopOuuu.
2. Tlousitue JCTIEPCHOU CHCTEMBI.
3. ITocTpoeHre KaHTOPOBCKOIO MHOYKECTBA, PA3MEPHOCTH .

YTBepkeHO Ha 3aceaHuH Kadeaphbl TeopeTUIeckor (PU3UKU M HAHOTEXHOJIOTHH,
poTOKOJ Ne OT «__» 20 T

3aBeayromuit kadeapoit
IIpenonasarens

Kpurepun oneHuBaHus MOLYJIbHOT0 KOHTPOJISI

Homep 3a0anusn Konuuecmeo dannoe
3aganue 1 10
3agadue 2 10
3ananue 3 10
Bcezo 30

10. OBPA3EL DK3AMEHAIIMOHHOTI'O BUJIETA
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Teopemuueckue 60npocwl K IK3amMeHy
Hcropust pa3BUTHS HAHOHAYKHU.
Hanonayka, HaHOMaTepHaibl, HAHOTEXHOJIOTUH, €€ ONPECIICHUE.

wn ke

OO01e npeacTaBiIeHns O CTPOEHUN aTOMOB U KPUCTAJLIOB, CUJIBI CBA3M MEX/Y aTOMaMU B
KpHUCTalIe.

4. HaHopa3Meprle cucrtembl. Ou3nka IMOBEPXHOCTU HAHOYACTHUIL], COOTHOLICHUEC pasMCPOB U
Yuciia aTOMOB, YACJIbHas IIOBEPXHOCTh HAHOIIOPOIIKOB.

5. HaHOCTpYKTypHBIE MaTepHalbl, ONpEIeleHHe M KIACCH(DHMKALKMsA HAHOMATEPHAIIOB.
CocrosiHMe U IEPCIEKTUBbI pa3BUTHs ucciieoBaHuil B Poccun.

[Tonsitre qucnepcHoit cuctembl. Knaccudukarus. [loHsTHEe AUCTIEPCHOCTH.

N o

OnTuyeckre CBOWCTBA JAMCIEPCHBIX CHUCTEM: pacCeMBaHHE CBeTa, a0CoOpOIMs CBeETa,
OKpacka.
8. TepMoauHAMMKA TOBEPXHOCTHBIX ABJIEHHUI B OJJHOKOMIOHEHTHBIX CHCTEMAX.

[ToBepxHOCTHasi 3HEprusi, cxema JEHUCTBUS MEXKMOJIEKYJSIPHBIX CUJI B O0beME€ U Ha
MIOBEPXHOCTH.

10.IToBepxHOCTHOE HATSKEHME, yeIbHAs SHeprus ' u66ca.

11.Bugsl  MeXMONEKYIApDHOrO  B3aMMOJEHCTBMS:  OPUEHTALMOHHAS,  JUCIIEPCHOHHAS,
UHAYKIIMOHHAS.

12.snenne ancopbuun. Xumudeckas aacopouus. dusndeckas ancopouus.

13.HanpaBneHI/m HUCCIICIOBaHUN B obnactu MMOJIYYCHHUA U HCCIIeOBaHUM KIIaACTCPHBIX
HaHocucteM. IlousTue KJIIacTep. ITonstue CynepaTtoMoB.

14. Hykneaprocts knacrepa M uX Kinaccuukanms 1o HykieapHocTH. Kiaccupuxauus
KJIACTEPOB 110 METOY CUHTE3A.

15. MonekynspHble IUTraHIHbIE KIACTEPHI METAILIOB.

16.Ta30(a3Hblii Ge3nuranaHbIi KIacTephl.

17.Ban-nep-BaanbcoBbl KIaCTEPHL.

18.3aBrcuMOCTb CBOWCTB KJIaCTEPOB OT Pa3MEPOB.

19. Konnounuele K1acTepbl ¥ HAHOCHCTEMBI.

20.Pacnipenienienrie kiactepa MO MaccaM, Marddeckde 4YUclia. DIEKTPOHHBIE Maruyeckue
qucia.

21.TlonsTue ppakrana. Matematuueckue cedenonodusie Gppaxransl. [Ipumepsl cedenog00HbIX
(bpakrTanos.

22.TlocTpoeHne KaHTOPOBCKOTO MHOKECTBA, PA3MEPHOCT.

23.Tloctpoenne cHexunkn Koxa, pa3sMepHOCTb.

24 Tloctpoenue canderkn CepruHCKOro, pa3sMepHOCTb.

25.Camononobue B IpupoIe.

26.Mogens cnydaitHOro (ppakTana, ee IPUMEHHMMOCTb K XUMHYECKHM CHCTEM.
27. DKcreprMeHTaIbHBIE METOIBI U3MEPEHHS (DPAKTAIBHOM Pa3MEPHOCTH.
28. dpakTanbHbIi aHATN3 B KOOPIMHATHOM IIPOCTPAHCTBE, METOI CETKH.

29.®pakTanbHplii aHAIN3 B UMIYJILCHOM IIPOCTPAHCTBE, METOJ] MAJIOYIJI0BOIO PEHTI€HOBCKOTO
paccesiHusI.

30.XapakrepucTuka ppakTaabHbIX MaTepuanos Merogom MKPP.

31. Cxemarmueckoe n300paxenue KpUBoii paccesnus B koopaunarax log (1) -log (q)
32.CTpyKTypa TBEpIOTEIbHBIX CHCTEM MOHMKEHHON Pa3MEPHOCTH.

33. I'naBHbIE ONpPEENCHUS ¥ XapaKTEPUCTUKU HAHOIIOPOIIKOB.

34.Mexanudeckoe u3MeJbUEHHE.

35.MexaHo-XUMHYECKHI CHHTE3, MITa3MOXUMHIECKHHA METOI.
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36. T'uapoTepManbHbIil CHHTES.

37.MeTo TepPMUYECKOTO Pa3I0KEHHUS.

38.Meto 51eKTPOB3pbIBA U HAHOB3PHIBHON CHHTE3.

39.IMonyuenne MyIbTUMETAIMYECKMX OKCUIOB ¥ KOMIIO3UTOB.

40 MeTOI[ COBMCCTHOI'O OCaXIACHUA. HpeI/IMyIJ_IeCTBa " HCAOCTATKHU PAa3JIMYHBIX MCTOOOB.

41.Ctpykrypa u cBolicTBa aMOKcHAa LUPKOHUA. OOJIAacTH HCHONB30BaHHUS IHOKCHIA
nupkoHus. Kpucramnorpadguueckne MoauuKamy TMOKCHAA IIUPKOHMS.

42. Nuarpamma coctosiuus ZrOz-Y;03. TeTparoHanbHO-MOHOKIMHHBIE TIPE0OpPa30BAHMSL.

43.0cHOBHBIE XapaKTEPUCTHKH HAHOMOPOIIKOB. CTPYKTypa HaHOIIOPOIIKOBUX cHcTeM. MeTos
HOJIYy4YEeHHUs JUOKCUIA LIUPKOHUS COBMECTHBIM OCaXKJICHUEM.

44. dusnueckre BO3AEHCTBUA B XUMHUYECKOM TEXHOIOTHH MOJNYYEHHs HAHOMNOPOILIKOB.
Kuneruka quruaporanuy ruipokcuioB. OLEHKHU C TOMOILIBIO0 TeOpuu ABpaaMe.

45 Kunetuka KpUCTAIIM3ALMU JHMOKCHAA UMPKOHMS. BiusHue QusMyeckux JeicTBUiA.
Hcnonb3oBanue Teopun ABpaame JJisl U3YyYEHUsI KHHETHKY KPUCTAUIM3AMU TTOPOIITKOB.

46.11Ikana >IEKTPOMATHUTHOIO WU3IydeHHUs. PeHTreHocTpykTypHbli anamus. Dopmyna Jle
bpoiins. 3akon Bynbeda-bperros.

47.0Onpenenenne NCKaKeHUs KPUCTAILIMYECKOH PEIIETKH.
48.0mnpenenenue obnacTeil KOrepeHTHOTO PacCesHHUs.
49.TIpocBeTHast >IEKTPOHHAS MUKPOCKOIIHS.

50.Ckanupysiias >71eKTpOHHAS MUKPOCKOMHS.

51.0npenenenue pazmepa gacTuil.

52 .Meton ornpezeneHus yaenbHoi noBepxHoctu Hanouactui (b3T).

53.KoMnakTHpoBaHME HAHONOPONIKOB. BiMsHME JaBleHHs HA IUIOTHOCTh KOMIIAKTOB.
BinustHue cBsi3b Ha IUIOTHOCTH KOMMAKTOB. Da3oBoe MpeBpalieHUue, HHIAYIUPOBAHHOE
TTABJICHUEM.

54.Pazmepnblii 5GQeKT Ipu MapTeHCUTHOM TeTparoHaabHO-MOHOKJIHHHEIN IIEPEXOI.

55.Cnexanne nanonopomkoB. CTpyKTypa KOHCOJMIMPOBAHHBIX KEPAMHYECKUX MaTEPHAJIOB.
BnusiHue ucxonHOTo pa3Mepa 3€pHa U TEMIEPATYpPHI.

56.M6X3HI/I3MI>I PocCTa OKCUJAHBIX HAHOYACTUIL B YCIIOBUAX TCPMUUCCKUX BO3I[CI\/'ICTBI/II7L

rOY BIIO JIOHEIIKUI HAITMOHAJIbHBIN YHUBEPCUTET»
daxynbTeT PU3NKO-TEXHUUECKUIT

Hanpasnenue noocomosku:  28.03.03 HanomaTtepuaJibl

Ipoghunyv:

Ilpoepamma noocomosku: 0axkanaBpuar

Cemecmp 8

Yuebnas oucyunnuna MaTtepuajbl H METOIbI HAHOTEXHOJIOT Wil

BUJIET Nel
1. Ta3oda3zublii Oe3muranHbIN KJIacTephl.
2. TlpocBeTHast >EeKTPOHHASE MUKPOCKOTIHSL.
3. T'maBHBIE OpeneNeHNs U XapaKTePUCTHKH HAHOMIOPOIIIKOB.

YTBepKIeHO Ha 3aceTaHuH KadeIphl TEOPETHIECKON (PU3UKH M HAHOTEXHOJIOTHIA,
pOTOKOJ Ne OT « » 20 1.
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3aBenyromuii kadeapoit
DK3aMeHaTop

Kpumepuu oueHuesanusn IK3amena

Homep 3a0anusn Konuuecmeo oannos
3aganue 1 15
3aganue 2 15
3amanue 3 20
Bcero 50 6ass10B

11. KPUTEPUU OLIEHUBAHUA

IIo xypcy «Marepuasisl M METOABI HAHOTEXHOJOTHMK» IPEAINOJIAraeTcsi IPOBEICHUE
IIPOMEXYTOUHOM aTTECTAllUM B BHUJAE MOJIYJIBHOTO KOHTPOJS, BBINOJHEHHE WHAWBUAYAJIBHON
paboThI U SK3aMeHa. DK3aMEH CIal0T CTYJIEHTHI C 1I€JIbIO MOBBIILIEHUS PEUTHHTA.

Pacnpeoenenue 6annoe, Komopwvie Mozym noayuums cmyoeHnvl
6 npoyecce uzy4eHus OUCUUNIUHb

OprannzanmoHHO CPC Bcero
yueOHas padora NuauBunyansHas | MoayJIbHbIH KOHTPOJIb
CTyJdeHTa paGora
max 10 GamioB max 10 Gauios max 30 100
0amioB
HIkana coomeemcmeus 6a1106 HAYUOHATLHOU WIKATIE
Onenka Onenka no OuneHka 1o rocy1apcTBeHHON KaJe Ounenka no
no mkaje | 100-6anabHolM (3x3aMeH, U PepeHINPOBAHHBIN 3a4eT) rocy1apcTBeHHOI
ECTS HIKaJ1e HIKaJje (3a4er)
A 90-100 5 (OTIIMYHO) 3a4YTEHO
B 80-89 4 (xoporo) 3a4TE€HO
C 75-79 4 (xoporo) 3a4TEHO
D 70-74 3 (yIOBIETBOPHUTENHHO) 3a4TE€HO
E 60-69 3 (YIOBJICTBOPHUTEIHHO) 3a4TEHO
FX 35-59 2 (HeyIOBJIETBOPUTEIHLHO) HE 3aUTEHO
C BO3MO>KHOCTBIO ITOBTOPHOM ciauu
F 0-34 2 (HeyIOBJIETBOPUTEIIHHO) HE 3a4TCHO
C BO3MO>KHOCTBIO ITOBTOPHOM CAa4YM MPH YCIOBUU
00s13aTeILHOTO HAOOpa JOTIOTHUTEIIBHBIX 0aJIJIOB

12. MATEPUAJIBHO-TEXHHUYECKOE OBECIIEYEHHUE YYEBHOI'O TPOLHECCA

Jlex1noHHBIE M TPAKTHYECKUE 3aHATHUS MO y4eOHOW MUCHUIUTMHE «Marepuaibl U METObI
HaHOTEXHOJOTHIT» mpoBosaTcs B KommbrotepHoM kiacce Ne304. OOGopynoBaH KOMILIEKTOM
yueOHoIi Mebenu Ha 28 T0caJOYHBIX MECT, KOMILJIEKTOM pabodero Mecra mperoaaBarens, MelOBOM
nockoid, 10 KOMOBIOTEPOB € JIMIIEH3MOHHBIM MPOTpaMMHBIM OOecredeHHeM, JOCTYIOM K CETu
Wutepuer,l cereBoit kommytatop, 1 wi-fi poyrep, 1 MynbTumenuitHelii mpoektop, | skpan
MEPEHOCHOM.
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CamocrosTenpHas paboTa CTyICHTOB MPOXOIUT B YMTATLHOM 3aiie Ne 4 rmepruoandecKoi
JUTEPaTyphl, YKOMIUIEKTOBaH yueOHOM Mebemnbio Ha 31 mocaiouHoe MecTo, OCHAIICH
KOMIThIOTEPOM B KoMIUTeKTe (1 1IT.), pacmofioxkeH 1o aapecy T. JloHenk, yia. YHuBepcuTerckasi, 24,
kab. 19.

WunuBuayanbHble W TPYINOBBIE  KOHCYJAbTAllMM  CTyA€HTaM  JUid  [POBEIEHUs
CaMOCTOSITENIbHOW paboThl MPEIOCTABIAIOTCA B KaOWHeTe Kadeapbl TeopeTH4ecKor (U3MKU U
HAHOTEXHOJIOTUH, YKOMIUIEKTOBAaHHOM KOMIUIEKTOM Mebenu Ha 12 mocaJoyHBIX MeECT,
OCHAILIEHHOM KOMIIBIOTEpPOM B KoMILIeKTe (1 I1IT.), MpUHTEpOM, CKaHEPOM, PaCIOJIOKEHHOM I10
anpecy r. loneuk, np. Tearpanbnsiii 13, aya. 256.

13.  PEKOMEHJOBAHHAS JIUTEPATYPA

Koa-Bo Hanuumne

Neo IK3EMILIAPOB | JJIEKTPOHHOM
HaumenoBanue

n/n B On0.1MoTeKe BepCUM B

JlonHY 9bC

OcHognasa n1umepamypa

1. Tepexo, C. B. ®uzuka HaHOOOBEKTOB [DNEKTPOHHBIN
pecypc] : [yue6. mocodbme] / C. B. Tepexos, B. H.
Baproxun ; Jlonenkuit Han. yH-T ; JloHenkuil ¢us.-TexH. 4 +
uH-T uM. A. A. Tamkuna. - Jlonenk : JlonHY, 2013. -
OnektpoHHble nanubie (1 daiin).

2. Baproxun, B. H. Hanomarepuansl [DaeKTpOHHBIH
pecypc] : [y4e06. mocobue] / B. H. Baproxun, C. B.
TepexoB ; Honenkuit Hai. yH-T ; JloHeUKu#H (Hhu3.-TEXH. 3 +
uH-T uM. A. A. Tl'ankuna. - Jlonenk : JlouHY, 2016. -
OnekTpoHHble faHHble (1 daiin).

Jlonoanumensnasn numepamypa

4. Baproxun B. H. Hanomarepuasibl-OCHOBa COBPEMEHHBIX
texuosioruii / B. H. Baproxun // "Jlonenkue urenus 2016.
OOpa3oBaHue, Hayka U BBI30BBI COBPEMEHHOCTH',
MexnyHaponnas HayyHas KoHpepenmus (1 ; 2016 ;
Honenk). Houenkue urenust 2016. OOpa3oBaHue, HayKa U
BBI30Bbl COBPEMEHHOCTH : MaTepUasibl KOHPEPEHLHUH ...,
16-18 mas 2016 / [mox o6m. pen. C. B. becnanosoii] ;
Honenknii HallMOHAJIbHBIN YHUBEPCUTET ;
Me:xynaponHas CJIaBsIHCKAas aKaJgeMus HayK,
o0pa3oBaHUsl, UCKYCCTB U KyNbTypbl. - PocToB-Ha-/{onHy,
2016. - T. 1 : ®uzuKo-MaTeMaTHYECKHE, TCXHUUYCCKUC
HayKu ¥ 9Kkonorus. - C.19-21.

5. Hanotexnomorun u chenuanbHble MaTepUaibl: y4eO.
nmocoOue g CTYIEHTOB BY30B, OOydYalOIMUXCA TIO
HarnpasieHuto noarotoBku 140140 - Texs. ¢uzuka / 1O.
I1. Connues, E. U. Ilpsxun, C. A. Bonorxanuna, A. II.
[lerkoBa; mox pen. 1O. II. ConnueBa. — CaHKT-
[TerepOypr: Xumuznar, 2009. — 334, [1] c.

6. I'yceB, A. MW. Hanomarepuanel, HaHOCTPYKTYpBI,
nanotexnosoruu / A. U. T'yces. - U3n. 2-e. - Mocksa : 1
®usmaraur, 2009. - 414 c.
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14, HUHO®OPMAIMNOHHBIE PECYPCbI
http://donnu.ru/ — caiit JlouHY.
http://library.donnu.ru/ — caiit 6ubimorexku

15. IPOI'PAMMHOE OBECIIEYEHHUE
1. Windows 7 PRO (xoprioparuBnas nunensus JOHHY Ne 46484614);
2. Microsoft Office (kopnoparuBras nuuensus JJOHHY nunensus Ne 46472919);
3. Microsoft Visual Studio (suniensust mporpammsl DreamSpark it BeICIINX y4eOHBIX 3aBEICHUI);
4. Jlunensun GPL, Apache, BSD mis ceo6ogHoro nmporpammuaoro obecniedenusi: FreeLab, Scilab,
Free Pascal, Aatuupyc Kacnepckoro, Adobe Acrobat Reader, xPDF

PabGowas mnporpaMMa paccMOTpeHa M TepeyTBEpXKAE€HAa Ha 3acelaHuu  Kadeapsl
TEOPETUUECKON (PU3UKU U HAHOTEXHOJIOTUH ¢ u3MeHeHUsIMU (0e3 n3mMeHnenuit) va 20 roJI.

(13 2

[Ipotokon Ne OT 20 T

3aBenyromnuii kageapoit

PaGouass mnporpamMma paccMOTpeHa W IepeyTBepXkKJIeHa Ha 3aceJaHuu Kadeapsl
TEOPETUYECKON (PM3UKU M HAHOTEXHOJIOTHI ¢ M3MEHEHUsAIMU (0e3 m3MeHenuil) Ha 20 TOJI.

[Tporoxoin Ne or“ 7 20 1.

3aBeayromuit kadenpoit


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

