[Tpunoxenue 5

denepanbHOE rOCYIapCTBEHHOE OIOKETHOE 00PAa30BATEIHHOE YUPEXKICHUE BBICILIETO
obpazoBanus « TaMOOBCKHUIA rocynapCTBEHHbIN yHUBEpcUTET uMenu [.P. Jlep:kaBuHay»
NucTuTyT ecTecTBO3HAHUS
Kadeapa xumun

YTBEPX/AIO:
JIMpEKTON MHCTHTYTA

E. B. Cxpunuukosa
«22» uronsa 2023 .

PABOYAS ITPOT'PAMMA

o mucuuminiae b1.B.4 HanoxuMmus 1 HaHOTEXHOJIOTUHU
Hanpasnenue noaroroBku/crnennanbHoCTh: 44.04.01 - Ilenaroruueckoe o6pa3oBanue
[Tpoduns/HanpaBneHHOCTH/CIEIMATN3ALN: XUMHUKO-OHOIOTHYECKOe 00pa3oBaHue
VYpoBeHb BbICIIET0 00pa30BaHUs: MarucTparypa
KBanu¢ukanusa: Maructp

roa Habopa: 2023

TambOo0B, 2023



ABTOpPBI MPOrpaMMBblI:

JIOKTOp XMMHUYECKUX HayK, npodeccop Lipirankosa Jlronmuina EBrenseBHa
Kangunat xumuyeckux Hayk, YpsaHukoBa Mapuna HukomnaeBHa
Kanpunar xumudeckux Hayk, YpsSagHUKOB AJsieKkcaHAp AJIEKCEeBUY

Pabouas nmporpamma cocrapiena B coorBeTcTBuu ¢ ®I'OC BO mo HampasieHuto nmoarotroBku 44.04.01 -
[Tenarornueckoe oOpa3zoBanue (ypOBeHb MarucTparyphl) (mpukaz MunucTepcTBa oOpa3oBanus u Hayku PO
oT «22» ¢epans 2018 . Ne 126).

PaGouas mporpamma npunsTa Ha 3acenanuu Kabeapsr xumun «15» urons 2023 r. [Iporokon Ne 8

Paccmotpena n omobpeHa Ha 3acenanuu YueHoro coBeta MHCTUTYTa ecTecTBO3HAHUS, [IpOTOKON OT «22%
nroHg 2023 . Ne 10.



COIEPXAHUE

R (50077 fct:hi 1 1 89112 (61102 11 R0 1) SN 4

. Mecto muctiatIuHBL B CTPYKTYPE OIT MaTHCTPATYPBL. ... uvtinttetteeeteetteeteeteeteeaeeereeeneeneennenns 5

. O0OBEM U COMEPIKAHME TACTIATIITITHBL. . . ..\ vsussenssenteenseenneenseenneeneeeaseeeseanasanseanseanseenreenneenneans 5

. KonTponps 3HaHni 00y9IaromuXCsA U TUITOBBIE OIICHOUHBIE CPEICTBA. - .. venveneeneneaneeneeneennannenneanennes 8

. MeToandeckne ykazaHus I 00YUYAIOITAXCS 10 OCBOCHHUIO JUCITUTUTHHBI (MOJTYTIS) ..\ vveeeeeanreannannnns 14
. YueOHO-MeTonnYeCKOe U HH(POPMAIIMOHHOE 00CCIICUCHHE TUCIIMIIMHBL. . ... vvvsenransereereareareensannnns 16
. MarepuanbHO-TEXHUIECKOE obecrieueHue JTUCITUTITAHBL, MpOrpaMMHOE obecrieueHue,

npodeccroHabHBIC 0a3bl TaHHBIX U WH(POPMAITHOHHBIE CITPABOTHBIC CHCTEMBL. . ...'vveeereenreanreansannns 16



1. lean u 3agaun AUCHUATIHMHBI

1.1 Henp qucuuruivHel — GopMUpOBaHUE KOMIIETEHIIHIA:
ITIK-2 CnocoGeH MpuMeHSTh pe3yIbTaThl HAYYHBIX UCCIICIOBAHUN MPU PEIICHUHU TPO(eCcCHOHATBHBIX 3a/1a4

B c(epe HayKu 1 00pa30BaHUs, CAMOCTOSTEIHLHO OCYIIECTBISATh HAYYHOE UCCIIeIOBAHHE

1.2 Tumbl 3amad mpodecCHOHATBHOW JEATETLHOCTH, K KOTOPBIM TOTOBATCS OOydYaroluecs B paMKax

OCBOCHMHA NJUCLHMITIIIMHBI:

- HAy4YHO-UCCJIEA0BATEIbCKHI

- megarorudyecKui

1.3 JlucumruinHa OpUCHTHPOBAHA Ha MOATOTOBKY OOyYarOUIMXCS K MPO(EeCCHOHATBHON JEATEIbHOCTH B
cdepe: 01 OOpazoBanue u Hayka (B cepe HaYaIBHOTO OOIIEro, OCHOBHOTO OOIIEro, CpelHero OO0IIero
oOpa3oBanus, TPOPECCHOHATBLHOTO OOy4YeHHs, TPO(EeCCHOHAIBHOTO 00pa30BaHMs, JOMOIHUTEILHOTO

o0pa3oBaHus, B cepe HAyUHBIX UCCIICTOBAHUN)

1.4 B pe3ynbTare 0CBOCHHS JUCHUIUIMHBI y 00YYarOIUXCs TOJKHBI OBITH C(OPMUPOBAHBIL:

O06001TIeHHBIEC TPYIOBEIC
(yHKIMH / TPYAOBBIC
(YHKIMY / TPYAOBBIC HIIH
npodeccroHaIbHBIC
JercTBUs (IPU HATTHYIAN
npodcTangapra)

Konx n HammeHoBaHme
xommnereniuu ®I'OC BO,
HEOOXOIUMOM 1151
(hopMHUPOBaHUS TPYIAOBOTO
WIH PO CCHOHATBLHOTO
JIeHCTBHS

MHankaTtopbl JOCTHKEHUS] KOMIIETEHIIAM

[IK-2 CnocobeH npuMeHSITh
pe3yJbTaThl HAyYHBIX
HCCIIEJOBaHUH NpU
peuIeHUuH
npodeccHoHaNbHBIX 33/1a4 B
cdepe HAyKHu U
o0Opa3oBaHus,
CaMOCTOSITEIIBHO
OCYUIECTBIISITh HAYYHOE
UCCJICIOBaHUE

1.5 CornacoBanue MEXAUCITUIUTMHAPHBIX CBA3CH TUCIUTIINH, 00€CIIEYNBAIOIINX OCBOCHUE KOMITCTCHITHI:

I1K-2 CrocobGeH NpUMEHSTh pe3yabTaTbl HAYYHBIX HCCIEIOBAHUN TPH peIIeHHH

npodeccHoHaTbHBIX

3aJa4 B

cthepe

OCYHICCTBJIATH HAYYHOC UCCJIICIOBAHUC

Ne HaumeHnoBanue ®dopma
n/n JUCIIUTLITNH, o0y4eHHs
OIIPECACIIAONINX Ouynas
MCXKIUCHUITIIMHAPHBIC (CCMCCTP)
CBA3U 1 2 3 4
1 | AKTyanbHBIC 321291 +
COBPEMEHHOU XUMUU
2 | AKTyabHBIC +
poOIeMBI OMOJIOTHH
1 DKOJIOTUH
3 |N36paHHbIe TIIaBBI +
KBAaHTOBOM XUMHUU
4 |1306paHHbIC TIaBEI +
COBPEMEHHOM
HEOPTraHUYECKOM
XUMUH

HayKu u o00pa3oBaHus,

CaMOCTOATCIBHO




5|OCHOBEI CTpOEHHUS +
BEIIECTBA

6 |[Ipemmurmomuast +
NpaKTHKA

7 |Pemenue xumuyeckux | +
3a/1a4 [OBBIIIIEHHOM
CJIO)KHOCTH

8 |CoBpemMeHnHBIE + | +
POOIEMBI
OHMOTEOICHOIOT I

9|Coxpanenue +
OoropazHooOpasus
pacTeHuii u
KHUBOTHBIX

10| XuMHuuecKkre OCHOBEI +
JKU3HU

2. Mecto nucunmiimabl B cTpykrype OII marucrparypsi:

Hucuunnuna «HaHOXMMMST W HaHOTEXHOJOTHMHM» OTHOCHUTCS K 4YacTd, (POpMHpyeMoill ydacTHUKaMU
oOpasoBaTelbHBIX OTHOIIEHUH, ydeOHoro mmaHa OIl mo wnHampaemenuro mnoarotroBku 44.04.01 -
[legaroruueckoe oOpa3oBaHue.

I[I/ICI_[I/IHHI/IHE[ «Hanoxumus 1 HAaHOTEXHOIOT U HU3y4acTCd B 2 CCMCECTPC.

3.00beM u conepxaHue TUCUUILIUHBI
3.1.00peM QUCIUIUIMHEL: 2 3.€.

Ounas: 2 3.e.
Bun yueOHOM paboTh (Bcgglf;io]s)

OO0mas Tpy10éMKOCTb 1M CHUILTHHBI 72
KonTaktHas pabora 16
Jlexnuu (Jlexiun) 8
[Tpaktuueckue (IIpakr. pab.) 8
CamocrosrenbHas padota (CP) 56
3auer -

3.2.ConepxaHue Kypca:

Ne Ha3zBanue Bun yuebHoli | DopMbI TEKYIIETO
TEMBI paszena/TeMsbl pabotsl, yac. KOHTPOJIS
Jlex |IIpa| CP
LIMH | KT.
pao.
O[O0 |O
2 cemecTp
1 Hexoropsie Hayunsiit noknazg
METOJI0JIOTMYECKHE
BOITPOCHI
nomy4enus, 1 _ |10
W3y4YEeHUs CBOMCTB U
MIPUMEHEHUS
HaHOCTPYKTYpUPOBa
HHBIX CUCTEM




2 Knaccudukanus Hayunsriit noknazg
HaHOPa3MEPHBIX
3¢ hekToB. 1 2 110
Hanococrosnaue
BCIIECTBA

3 Crenupuyeckue Hayunbrit noknan;
0COOEHHOCTH 2 2 |10 CobecenoBanue
HAHOTEXHOJIOTUN

4 HexoTopsie o6mme Hayunsiit noknazg
BOIIPOCHI CTPOCHUS
KJIaCTEPOB.
Peaknmonnas
CIIOCOOHOCTh
KJIaCTEpPOB

5 Tonkue Hayunsiit noknazg
HAHOCTPYKTypHupoBa | 1 2 | 8
HHBIE IIICHKHU

6 IToucku HOBBIX Hayunsriit noxnan;
HAHOMOHHBIX ColOecenoBanue
b dexToB 1 - |10
SIBJICHUH (PU3UKH 1
XAMUH

Tema 1. HekoTopbie MeTO1010THYECKHE BONPOCHI MOJYy4YeHMS,
HU3yUYEeHHs CBOWCTB M MPUMEHEHHUSI HAHOCTPYKTYPUPOBaHHBIX cucteM (I1K-2)

Jlexkuus.

Uctopuuecknii odepk. OCHOBHbIE TIOHSATHUSI M ONpEACNCHUS OTalbl pPa3BUTHUS MPEICTABICHUNA O
HaHOMaTepUaIOBEICHHUH.

3aganus 1J151 CAMOCTOSITEJIbHOM PadoThlI.
1. Kakue napameTpbl XapakTepu3yrOT HAHOMATPHAJIbI.
2. Paznuuue B cuTyalMsax ¢ IPUMEHEHUEM MHUKpPO- U HAHOOOBEKTOB B T€TEPOreHHBIX IpOoLeccax

Tema 2. Knaccudpukauuss HanopasmepHbix 3¢ dexroB. Hanococrosinue Bemecra (I1K-2)
Jlekumus.

[Ipupoma 6a3zoBoro xmmudeckoro 3eMeHTta. [Ipupoma kmactepHbix oOpaszoBanmii. [Ipupoma u xapakrep
HaHopa3MepHoro dddekra. CBsI3b YPOBHS CBOMCTBA BelIeCTBa ¢ €ro A3(HEKTUBHBIM pa3MepoM

IIpakTnyeckoe 3ansATHE.

1. Harnopa3smepusbie 3¢ (eKThl KOTOPHIX B pACCMATPUBAEMBIX YCIOBHUIX OTCYTCTBYIOT, @ XUMHUECKHUE,
¢dusnueckre U GU3NKO-XUMHUECKHE CBOMCTBA BEIECTBA UICHTUYHBI TAKOBBIM MAaTEPUHCKON Makpodasbl
2. HM co crepuueckum HPD, o0ycrioBieHHBIM HX COOCTBEHHO (PU3NUECKHUMHU Pa3-MepaMu (Uria
CKaHUPYIOLIETO MUKPOCKOIIA).

3. HM c snepretnueckum HPD, nox koTopbIM MOHMMAETCsI CYIIECTBEHHOE U3MEHEHUE MOBEPXHOCTHOMN
SHEPrUM pearupyrolnx BEIIECTB, BEAYlIee K cMeHe 3Haka G

4. PeakIMOHHAs CIOCOOHOCTH MOBEPXHOCTHBIX KIACTEPOB M KAKOBO MPENEIbHOE YHCIO 00Pa3yIOMIUX UX
YaCTHIl, IPU KOTOPOM UX CBOICTBA NEPECTAIOT OTIIMYATHCS OT CBOMCTB MaT€pUHCKOM (a3bl

5. VI3MeHeHue SHepruH B3aUMOJCHCTBUS MEXKIY 00pa3yIOIIUMU KJIACTeP COCTABIISIOIIUMHU

6. CHIKeHHE U TOJIHOE OTCYTCTBHE PEaKIIMOHHON CIIOCOOHOCTH KJIacTepa Kak €AMHOrO 1IeJI0ro
3ananus AJ51 CAMOCTOSITEILHOI padoThI.

1. HM co crepuyeckumu u s3Heprerudaeckumu HPD onHoBpeMeHHO

2. CHmxeHHe MOJBMKHOCTH MOBEPXHOCTHBIX KJIACTEPOB TOKPUCTAIIMYECKOTO pa3Mepa, B MEPBOM
NpUOTMKEHUH, 33 CUET UX arperaluy U yMEHbIICHUS KodQQHIMeHTa MOBEPXHOCTHOU U dy3un
(muddy3uonssIii hakrop);



Tema 3. Cnenuduyeckue ocodenHnocTu HaHoTexHoaorui (IIK-2)
Jlekuus.

Pa3paboTka XUMUYECKHX M CONPSIKEHHBIX C HUMH TEXHOJOTUM, CBA3aHHBIX C MCHOJIb30BAHUEM
HAHOJUCIEPCHBIX MaTepuasioB. PerynmupoBanue KHHETHUKON MPOIIECCOB.

IIpakTn4yeckoe 3aHsATHE.

1. TennoeMKOCTh HAHOCTPYKTYPUPOBAHHBIX CUCTEM.

2. IlogaBnenune HaHOpa3MepHbIX (HPEKTOB HAHOMATEPHAIOB aicopOaTaMu U3 ra-30BOM M KHIKOH (a3
3ananHus 1J151 CAMOCTOSITEILHOI padoThI.

1. O0uue 3aKOHOMEPHOCTH XeMOCOPOITMHU Ha CBEXEOOPa30BaHHOMN MOBEPXHOCTH Kelie3a U [IMHKa

Tema 4. Hexkotopsblie 001111e BONPOCHI CTPOEHUS KIacTepoB. PeaknimoHHasi cIOCOOHOCTH KJIaCTEPOB
(ITIK-2)
Jleknus.

[onarue «xiactep». BO3MOXHOCTH OTpBIBA aTOMOB OT KJIAacTepoB. BBIICHEHHE TPUPONABI CBSI3U TPU
ajcopOIMM Ha KJacTepe 4YacTUIbl ajacopbarta. M3meHeHuss B KiacTepe, BbI3BAaHHBIC aJCOPOIHEH.
Knaccudpukansg kmacrepoB mo MW.II. CysganeBy. IloHsTHe peakuMOHHOM CHOCOOHOCTH —KIlacTepa.
Knaccugukarms kiacTepoB COmIaCHO CIIOCOOHOCTH CO3/1aBaTh HOBbIE 00Pa30BaHMUA.

IIpakTH4eckoe 3aHATHE.
1. Tumbl a1cOPOIIMOHHBIX KOMILIEKCOB

2. OcHOBHBIE TPEOOBAHMS K UCHOIB3YEMBIM MOJEISIM IPUMEHUTEIBHO K IpolieccaM azcopoImu u
TeTEPOreHHOI0 Karaau3a

. YdeT B3auMHOI'0O BIUSHUSA KJIaCTCpPa U MOAJIOKKH.

. OCOOEHHOCTH KPUOXUMHUYECKHUX PEAKIIMi, 00yCIOBIEHHbIE pa3MepHBIMU Y PerTamMu
. HuzkoremmeparypHble COKOHJIEHCATHI, KAK CUCTEMBI, aKKyMYJIUPYIOIIUE SHEPTUIO.

. HeckoMInieHCMpOBaHHOCTHIO TOBEPXHOCTHBIX CBSI3EH

. MonekyisipHbIE€ KIacTepbl METAUIOB

00 3 N L W

. 'a30BbIe Oe3MUranHbIe KJIaCTEePhI

9. Komonassle Ki1acTepsl

10. TBepaoTEIbHBIE HAHOKIACTEPHI

11. CmauuBanue pactTBopamu MbLI000pa3HbIX [TAB.

12. Bousinue ITAB Ha ructepe3nuc cMaumBaHusl.

13. BausiHue pacTBOPUMBIX PUMECEN HA CMAYMBAHUE KUAKUMHU METAJIAMH.
3aganus 1J151 CAMOCTOSITEJIbHOM PadoThlI.

1. IIpn KaKOM MMHMMAJIBHOM U MaKCUMaJIbHOM KOJINYECTBE CTPYKTYPHBIX COCTABIISIFOIIMX (aTOMBI,
MOJIEKYJIbI) UX 00bEAMHEHUE MOXKET OBITh Ha3BaHO KJacTepom?

2. Kak cBsI3aHO YMCIIO YAaCTHUIL U CTPYKTYpa KJacTepa ¢ HaJUYUEM MEXYaCTUYHOTO B3aUMOICHCTBUS
BHYTPH 3TOTO OOPa30BaHUsS C TOABIKHOCTBIO (XUMUYECKOU U JIATepaTbHOM aKTUBHOCTBIO) €TO
COCTAaBIIAIOIINX?

3. IlpencraBmusiet knacTep, B LEIOM, OJHOPSIIHYIO CUCTEMY WU HET?

4. Cxkauko00pa3zHOE N3MEHEHHUE CBOMCTB COENMHEHHN, HAXOIAIIMXCS [0 COCEJICTBY B TOMOJIOTMYECKUX
psilax OPraHUYECKUX COCIUHEHUN

5. MarpuuHble HAHOKJIACTEPBI
6. BausHue cMaurBaHUs IPU HAHECEHUU MMOKPBITHIA.
7. CMmauMBaHue U pacTeKaHue 1Mo Je(OpMHUPOBAHHON TTOBEPXHOCTH.

Tema S. Tonkue HaHOCTPYKTYpHpoBaHHbIe IIeHKH (ITK-2)
Jlexknus.



Crioco0Obl MoNMyyeHHs TOHKUX IUICHOK, MX CBOMCTBa M YCTOWYMBOCTh. BO3MOXXHOCTH (OpMHPOBAaHUS
TBEPIOTEJIbHBIX HAHOKJIACTEPOB B TIpolleccax, MJAJeKUX OT paBHOBECHS, HO CIIOCOOCTBYIOIIUX
NPUOTMKEHUIO K HEMY.

IIpakTnyeckoe 3aHsATHE.
1. TBepaoTEIIbHBIE XUMUYECKHE MTPOIIECCHI, TPUBOAALINE K 00pa30BaHUIO HAHOCTPYKTYPUPBAHHBIX IIJICHOK.

2. MexaHOXUMHYECKUH MU JII000H Ipyroil CHHTE3, CBA3aHHBIN C TEM MM UHBIM SHEPTeTHYECKUM
BO3JCHCTBHEM

3anaHus AJ151 CAMOCTOSITEILHOI padoThI.

[TpucyTcTBHE HAHONUCIIEPCHBIX PEAreHTOB U HEOOXOAMMOCTD yueTa CBS3H ¢ IPPEKTUBHBIMU pa3MepaMu
YaCTHIL.

Tema 6. Ilonckn HOBbIX HAHOMOHHBIX 3P PeKxToB U siBjaeHN Pusnku n xumun (I1K-2)
Jlexknus.

®opMupoBaHHE TOMOJIOTMHM HAHOMPUOOPOB MOCPEICTBOM 3IIEKTPOHHO-Iy4eBOM nurorpaduu. M3ydenue
HAaHOMOHHBIX CYIIEpPKOHIECHCATOPOB.

3ananus AJ51 CAMOCTOSITEILHOI padoThI.
1. MarpuuHbie HAHOKJIACTEPbI
2. BriusiHue cMaunBaHUs PU HAHECEHUH IMOKPBITHH.
3. CmaunBaHKE U pacTEKaHUE 10 JAe(HOPMUPOBAHHON MTOBEPXHOCTH.

4. KoHTpO/Ib 3HAHUI 00yYAKOIIMXCS U THIIOBbIE OLIEHOYHbIE CPeACTBA
4.1. Pactipenenenue 6amios:

2 cemectp
* mocemaemMocts — 10 0atoB
*  TeKylMi KoHTpoisb — 70 OaoB
*  KOHTPOJIbHBIE Cpe3bl — 2 cpe3a no 10 6amioB KakapIid

Pacnipenenenne 6aJiioB 10 3aaHHSIM:

Ne |HaszBanue tembl | Dopmbl Max. MeTonrka NpoBeAECHNS 3aHATUS U OLIEHKU
Te | /BHUI y4eOHOH |TEKyLIero | KOJ-BO
MBI paboThI KOHTpoJist | 0asuioB
/ cpe3bl
1. Hexoroprie | Hayunsrit 10 10 6anoB - cTyAeHT CBOOOTHO BIaZCeT MaTEpHAIIOM, IEMOHCTPUPYET
METOAOJIOTHYEC | JOKJIaJ IyOOKHe, CHCTEMaTH3MpOBaHHBIE 3HAHUS, CBOOOAHO OTBEYAET Ha
KHE BOIIPOCHI BOIPOCHI UCHONB3Ys MPOPECCHOHATILHYIO TEPMUHOIOTHIO
MOJTyYEeHUs, 7-9 0amnoB — CTYAEHT BIIAAEET NPEACTaBICHHBIM MaTepHAIIOM,
U3yUYEHUS OTBEYAET Ha 3a/laHHbIE BOIIPOCHI
CBOWCTB U 6-3 Oaymta — wWMeloTCs HenopaOOTKH, MaTephall MpPEACTaBICH He
MPUMEHEHHUS palMOHAJIbHO, CTYACHT BIIAJCET HEMONHON MH(OpMaluel mo Teme,
HaHOCTPYKTYpH 3aTpyIHSAETCS C OTBETaMHU Ha 3a/1aBaéMble BOIIPOCHI
POBaHHBIX 0- 2 ©OamnoB - HMMEIOTCS HEAOPaOOTKH, CTyAEHT ciabo BiageeT
CUCTEM uHpOpMane Mo Teme, NPU OTBETE HCIIOIb3YeT 3aroTOBICHHBIIN
TEKCT, 3aTPyAHSAETCA C OTBETaMH Ha 33/]JaBaEMbI€ BOIIPOCHI




Knaccupukanus
HAaHOPa3MEPHBIX
a¢dekToB.
Hanococrosaue
BeIIleCcTBa

Hayunerit
JTOKJIa]

10

10 6anoB - cTyAeHT CBOOOTHO BIIaZCEeT MaTEPUAIIOM, IEMOHCTPUPYET
IyOOKHe, CHCTEMaTH3MpOBaHHBIE 3HAHUS, CBOOOAHO OTBEYAET Ha
BOIPOCHI UCHONB3Ys MPOPECCHOHATILHYIO TEPMUHOIOTHIO

7-9 0amnoB — CTYAEHT BIIAAEET NPEACTABICHHBIM MaTepHAIIOM,
OTBEYAET Ha 3a/laHHbIE BOIIPOCHI

6-3 Oaymta — wWMeloTCs HenopaOOTKH, MaTephall MpPEACTaBICH He
palMOHAJIbHO, CTYACHT BIIAJCET HEMONHONM MH(opMaluel mo Teme,
3aTpyIHAETCS C OTBETaMHU Ha 3a/1aBaéMble BOIIPOCHI

0- 2 ©OamnoB - HMMEIOTCS HEAOPaOOTKH, CTyAEHT ciabo Biageer
uHpOpMane Mo Teme, NPU OTBETE MCIIONb3YeT 3aroTOBICHHBIN
TEKCT, 3aTPyAHSETCA C OTBETaMH Ha 33/]JaBaEMbI€ BOIIPOCHI

Creunduyecku
€ 0cO0eHHOCTH
HAHOTEXHOJIOTU

v

u

Hayunerit
JTOKJIa]

15

10-15 GanymoB — CTYOEHT TPaMOTHO BBHICTPAWBACT JIOTUKY CBOETO
JIOKJIaZia, pacKphIBAET TEMY MCCIEIOBaHMS, ONMMPAsCh Ha PE3yIbTAThI
TEOPETUUECKUX U SMIUPHUYECKUX HCCIEIOBAHUN MOCIeNHuX 3-5 Jer,
MPOIEMOHCTPUPOBAHEl ~ XOPOIIME  OpaTOpCKUE  CHOCOOHOCTH,
BBICTYIUIGHHE  CONPOBOXKAAETCA  NPE3€HTAalMeHd  MOJy4YEeHHBIX
pe3yabTaToB. | paMOTHBEIE OTBETHI HAa AJONOIHUTEIBHBIE BOIPOCHI

7-9 ©OamnoB -  CTYAGHT TPaMOTHO BBICTPAMBACT JIOTUKY CBOETO
JOKJIaZia, pacKphIBAET TEMY MCCIEIOBaHMS, ONMPAsCh Ha PE3yIbTAThI
TEOPETUUECKUX WIM SMIMPUYECKUX HCCIEIOBAHUNA COBpEMEHHOU
KOPPO3HOHHON HAyKH, MPOAEMOHCTPHUPOBAHBl XOPOILINE OpPaToOpCKHe
CIOCOOHOCTH, BBICTYIJICHHE COMPOBOXIACTCS TMPE3CHTALUEH, TaHBI
IPaMOTHBIE OTBETHI HAa OTJENIBbHBIE JOMOJHUTEIbHBIE BOIPOCHI

5-6 0OamnoB -  JIOTMKa BBICTYIUICHHS B OTAENBHBIX MeECTax
HapyllaeTcs, TeMa HCCIICAOBAaHUSA pACKpBIBAETCA HE IOJHOCTBIO,
MPONEMOHCTPUPOBAHBl ~ CpPEIHHUE  OpPATOPCKUE  CIOCOOHOCTH,
BBICTYIUIGHHE  CONPOBOXKAAETCA  IpPE3€HTAlMeHd  MOJy4YEeHHBIX
PE3yJIbTaTOB, OTBETHI HA BOIPOCH! TPEOYIOT YTOUHEHHS.

3-4 Oannma — OTBET NPEACTABISAET COOOW MPOCTOE 3aYUTHIBAHHUE
TEKCTa, OTHENbHBIC OTBETHl Ha JOMOJHHUTEILHBIE BOMPOCH TPEOYIOT
YTOUHEHUS

1-2 Gamia - mpencTaBlIeHHBIE Pe3yJAbTaThl B Macce CBOEH HE HOBHI,
OTBET MPEACTABISET COOOH MPOCTOE 3aYMTHIBAHUE TEKCTA, CTYICHT HE
MOJKET J1aTh OTBETHI HA JOMIOJIHUTENBHBIE BOIPOCHI

Cobeceno
BaHHUe(KO
HTPOJIBH
blIii cpe3)

10

CryneHT 00HapyXHBaeT BCECTOPOHHEE, CUCTEMaTHYeCcKoe U TIyOoKoe
3HaHHWE TporpaMMHOro marepuanga. OTBET MOCTPOEH JIOTHYHO,
MaTepuan

M3JIaraeTcsl 4YeTKO, SICHO, XOPOIIMM SI3bIKOM, apryMeHTHpoBaHo. Ha
BOIPOCHI OTBEYAeT KpaTko, apryMEHTHPOBAaHO, YBEPEHHO, IO
cymectsy — 10 OamnoB CrymeHT oOHapy>KUBaeT JOCTaTOYHO
DIyOOKMe 3HAHMSA TMPOrpaMMHOro Martepuana, OTBET MNOCTpPOeH
JIOTUYHO, MaTepHaJl M3J1araeTcsl XOpPOIINUM SI3bIKOM, HO TPH OTBETE
JONyCKaeT HEKOTOpbIe TOTPEIIHOCTH. Bompockl, 3amaBaeMele
MIperoiaBaTeNieM, HE BBI3BIBAIOT CYIIECTBEHHBIX 3aTpyIHEHHH — &
O6amtoB CTyIeHT TOKa3blBaeT HE JOCTaTOYHBIM YpPOBEHb 3HAHHWH
y4eOHOrO W JIGKIMOHHOTO Marepuaia, 4yBCTBYeT ceOsi HEyBEpEHHO
IIpU OTBETE Ha BONPOCHL. B OTBETe He Bcerna MPUCYTCTBYET JIOTHKA,
apryMeHThl IPUBJIEKAIOTCS HEAOCTATOUHO Beckue. Ha mocTaBieHHbIe
BOIPOCHl 3aTpyHOHSETCS C OTBETAMM, IIOKa3bIBAE€T HEAOCTATOUHO
m1yOokue 3HaHuA — 4 Oaymna CTyaeHT MoKasbIBaeT cialdblii ypOBEHb
npodecCHOHANbHBIX ~ 3HaHWM.  HeyBepeHHO WM JIOTHYECKH
HEMOCJIEA0BAaTENbHO U3/IaraeT Marepuan. HenmpaBuiabHO oTBeyaeT Ha
MOCTaBJIEHHBIE BOIIPOCH! MIIK 3aTpyaHsieTcsi ¢ oTBeToM — 0 — 1 Oamn




Hexoroprie | Hayunsrit 10 10 6anoB - cTyAeHT CBOOOTHO BIIaZCEeT MaTEPUAIIOM, IEMOHCTPUPYET
o0IIre BONPOCH | TOKJIAZ IyOOKHe, CHCTEMaTH3MpOBaHHBIE 3HAHUS, CBOOOAHO OTBEYAET Ha
CTPOEHUS BOIPOCHI UCHONB3Ys MPOPECCHOHATILHYIO TEPMUHOIOTHIO
KJIaCTEpOB. 7-9 0amnoB — CTYAEHT BIIAAEET NPEACTABICHHBIM MaTepHAIIOM,
Peaxknmonnas OTBEYAET Ha 3a/laHHbIE BOIIPOCHI
CHOCOOHOCTh 6-3 Oaymta — wWMeloTCs HenopaOOTKH, MaTephall MpPEACTaBICH He
KJIACTEPOB palMOHAJIbHO, CTYACHT BIIAJCET HEMONHONM MH(opMaluel mo Teme,
3aTpyIHAETCS C OTBETaMHU Ha 3a/1aBaéMble BOIIPOCHI
0- 2 ©OamnoB - HMMEIOTCS HEAOPaOOTKH, CTyAEHT ciabo Biageer
uHpOpMane Mo Teme, NPU OTBETE MCIIONb3YeT 3aroTOBICHHBIN
TEKCT, 3aTPyAHSETCA C OTBETaMH Ha 33/]JaBaEMbI€ BOIIPOCHI
Tonkue Hayunerit 10 10 6amioB - CTYACHT CBOOOMHO BIIAJICET MATEPUAIIOM, IEMOHCTPUPYET
HAaHOCTPYKTYpH | JOKJIaf IyOOKHe, CHCTEMaTH3MpOBaHHBIE 3HAHUS, CBOOOAHO OTBEYAET Ha
pOBaHHBIE BOIIPOCHI UCHONB3Ys MPOPEeCCHOHATILHYIO TEPMUHOIOTHIO
TUIEHKH 7-9 0amnoB — CTYAEHT BIAAEET NPEACTaBICHHBIM MaTepHAIIOM,
OTBEYAET Ha 3a/laHHbIE BOIIPOCHI
6-3 Oaymta — wWMeloTCs HenopaOOTKH, MaTephall MpPEACTaBICH He
palMOHATIbHO, CTYACHT BIIAJACET HEMONHONM MH(opManuel mo Teme,
3aTpyIHSAETCS C OTBETaMHU Ha 3a/1aBaéMble BOIIPOCHI
0- 2 ©OamnoB - HMMEIOTCS HEAOPaOOTKH, CTyAEHT ciabo Biageer
uHpOpMane Mo Teme, NPU OTBETE HCIIOIb3YeT 3aroTOBICHHBIIN
TEKCT, 3aTPyAHSETCA C OTBETaMH Ha 33/]JaBaEMbI€ BOIIPOCHI
[Toucku HOBBEIX | Hayunsrit 15 10-15 GanymoB — CTYOEHT TPaMOTHO BBICTPAWBACT JIOTUKY CBOETO
HaHOMOHHBIX JTOKJIa] JIOKJIaZia, pacKphIBAET TEMY MCCIEIOBaHMS, ONMPAsCh Ha PE3yIbTATHI
3¢ eKToB 1 TEOPETUUECKUX U dMIUPHUYECKUX HCCIEIOBAHUN MOCHeNHuX 3-5 Jer,
SIBIICHU I MPOIEMOHCTPUPOBAHEl  XOPOIIME  OpaTOpCKUE  CHOCOOHOCTH,
¢buzuky u BBICTYIUIGHHE  CONPOBOXKAAETCA  NpPE3EHTAlMEHd  MOJY4YEeHHBIX
XUMHUH pe3yabpTaToB. I paMOTHBIE OTBETHI HAa AJONOIHUTEIBHBIE BOIPOCHI

7-9 OainmoB -  CTyAGHT TPaMOTHO BBICTPAMBAET JIOTUKY CBOETO
JIOKJIa/1a, PACKpPhIBACT TEMY MCCICNOBAaHUA, OMUPASICh HA PE3YNIbTAThI
TEOPETUUECKUX WU SMIMUPUUYECKUX HUCCICIOBAHUN COBPEMEHHOU
KOPPO3UOHHOM HAayKH, MPOJEMOHCTPUPOBAHBI XOPOIINE OPaTOPCKHE
CHOCOOHOCTH, BBICTYIUICHHE COIMPOBOXKIACTCS TPE3CHTAIUCH, JaHBI
TPAMOTHBIE OTBETHI HAa OTNICTBHBIC JOMOIHUTEIBHBIC BOIPOCH

5-6 OamioB - JIOTUKA BBICTYIUICHUS B OTACIBHBIX MECTaX
HapyllaeTcs, TEMa HCCIECNOBAaHUS PACKPBIBACTCS HE IOJHOCTBIO,
MPOJAEMOHCTPUPOBAHbI ~ CPEIHUE  OpaTOpCKUE  CIHOCOOHOCTH,
BBICTYIUICHUE  CONPOBOXKAAETCS  MpE3CHTAlUMeHd  MOIYYCHHBIX
Pe3yIbTaTOB, OTBETHI HA BOIIPOCHI TPEOYIOT YTOUHEHUS.

3-4 Oamnma — OTBET MPEICTABISICT COOOH MPOCTOE 3aYUTHIBAHHUEC
TEKCTa, OTIEIBHBIC OTBETHl HA JOIMOJHUTEILHBIC BOIPOCH! TPEOYIOT
YTOYHEHUS

1-2 Gamna - mpeACTaBlIEHHBIC PE3yJbTaThl B Macce CBOEH HE HOBHI,
OTBET MPECTABIISICT COOO MPOCTOE 3aUNTHIBAHUE TEKCTA, CTYICHT HE
MOXET JaTh OTBETHI HA JTOTIOJHUTEIbHBIC BOIIPOCH

10
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CtyneHT 00HapyXHBaeT BCECTOPOHHEE, CUCTEMaTHYeCcKoe U TIyOoKoe
3HaHHWE TporpaMMHOro Mmarepuana. OTBET MOCTPOEH JIOTHYHO,
MaTepuan

M3JIaraeTcsl 4YeTKO, SICHO, XOPOIIMM SI3bIKOM, apryMeHTHpoBaHo. Ha
BOIPOCHI OTBEYaeT KpaTko, apryMEHTHPOBAaHO, YBEPEHHO, IO
cymectsy — 10 OGamnoB CrymeHT oOHapy>KUBaeT JOCTaTOYHO
DIyOOKMe 3HaHMSA TMPOrpaMMHOro Martepuana, OTBET MNOCTpPOeH
JIOTUYHO, MaTepHaJl M3J1araeTcsl XOpPOIINUM SI3bIKOM, HO TPH OTBETE
NONTyCKaeT HEKOTOpbIe TMOTPEIHOCTH. Bompockl, 3amaBaeMele
MIperoiaBaTeNieM, HE BBI3BIBAIOT CYIIECTBEHHBIX 3aTpyIHEHHH — &
O6amtoB CTyIeHT TIOKa3blBaeT HE JOCTaTOYHBIM YpPOBEHb 3HAHWH
y4eOHOrO W JIGKIMOHHOTO Marepuaia, 4yBCTBYeT ceOsi HEyBEpEHHO
IIpU OTBETE Ha BONPOCHL. B OTBETe He Bcerna MPUCYTCTBYET JIOTHKA,
apryMeHThl IPUBJIEKAIOTCS HEAOCTATOUHO Beckue. Ha mocTaBieHHbIe
BOIPOCHl 3aTpyOHSETCS C OTBETAMM, IIOKa3bIBAE€T HEAOCTATOUHO
1yOokue 3HaHuA — 4 Oaymna CTyaeHT MoKa3bIBaeT cialOblii ypOBEHb
npodecCHOHANBHBIX ~ 3HaHWM.  HeyBepeHHO WM JIOTHYECKH
HEMOCJIEA0BAaTENbHO U3/IaraeT Marepuan. HenpaBuiabHO oTBeyaeT Ha
MOCTaBJIEHHBIE BOIIPOCH! MIIK 3aTpyaHsieTcsi ¢ oTBeToM — 0 — 1 Oamn

7. ITocemaeMocThb

10

10 6amnoB — crynent nocetwn Bce 100% 3ansaTHiA

7-9 GannoB — cTyaeHT nmoceTus He MeHee 80% 3aHATHil

4-6 6amioB — cTyneHT nmocetun He MmeHee 50% 3aHaTuit

1-3 Gamnnma — CTyIeHT moceTH1 He MeHee 25% 3aHaTuit

Ecnu ctynmenT mocetun meHee 25% 3aHATHIA, OAJUTBI HE HAUUCIISIFOTCS

8. Hroro 3a cemectp

100

Hrorosas omenka mo 3a4eTy BbicTaBisieTcs B 100-0amipHOM MIKaie U B TPAIUIIMOHHON YeThIpeXx0aTbHOM
mkane. [lepeBog  100-GammpHOM
YEeThIPEX0aUTBHYIO OCYIICCTBIISETCS CIASAYIOMNUM 00pa3oM:

PEeUTHHIOBOW OICHKA IO JUCHUUILNIMHE B  TPAJAUIHMOHHYIO

100-6ayuipHasA cucTeMa

TpanuimonHas cucteMa

50 - 100 GayuioB

3auyTeHo

0 - 49 6aiut0oB

He 3aureno

4.2 TunoBsie OLIEHOYHBIE CPEACTBA TEKYILIETO KOHTPOJIS

Hayunbiii 1oxaag

Tema 1. HexoTopple METO0I0rMUECKUE BOIIPOCHI TIOTYUYEHMUS,
U3y4E€HUS CBOMCTB U IPUMEHEHUS HAHOCTPYKTYPUPOBAHHBIX CUCTEM

hn B W =

. MeTonpl MEXaHMYECKOTO JUCIIEPTUPOBaHUS.

. MeTozp! pU3MUECKOro UCIeprupOBaHUsL.

. MeTonbl XUMHUYECKOTO TUCIIEPTUPOBAHUS.

. bruonornyeckue noaxoasl K NOJIy4EHUIO HAHOPAa3MEPHBIX MaTEpUAIOB.
. Crioco0Ob! KOHCONIUAAIMN HAHOPA3MEPHBIX MOPOIIKOB.

Tema 2. Knaccuduxamus Hanopa3smepHbIx 3 dekroB. HanococTosiHHEe BemecTBa

D AW N ==

. OCOOGEHHOCTH TEPMOAMHAMUYECKUX CBOMCTB HAaHOCPE/I.

. CTpykTypa HaHOpa3MEpHBIX MaTepUasoB.

. XapakTepuCTHKH TUCTIEPCHOCTH HAHOMAaTEPHaJIOB.

. Knmaccugukanus HaHoMarepuanoB B 3aBUCUMOCTH OT XapaKTEPHOTO pa3Mepa.
. Knaccugukanust MarepranoB 1o CTpyKTYPHBIM ITPH3HAKAM.

11
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Tema 3. Cnienuduueckre 0COOEHHOCTH HAHOTEXHOJIOTHIA

. XMMUYECKUE TEXHOJIOTUH, CBA3aHHBIE C UCIIOJIB30BAHNEM HAaHOAMCIIEPCHBIX MATEPUAIIOB.

. Ucnionp3oBaHre HAaHOMATEpUAIOB B OMOJIOTMH U MEHIIMHE.

. [IpuMeHeHne HaHOYIIIEPOAHBIX MAaTEPUAIOB.

. Merannnyeckue HaHOMaTepHUaIbl.

. KoMInio3unmonHsle Marepuaiisl ¢ HAHOPa3MEPHBIMU YaCTULAMU U OTAEIbHBIMU CIIOSIMHU.

. Kepamnueckue Matepuasisl B HAHOCTPYKTYPHOM COCTOSIHUH.

. Co3nanue 3alUTHBIX, 1EKOPATUBHBIX U N3HOCOCTOMKHUX IOKPBITHH.

. IlpuMeHeHre HaHOpa3MEpPHBIX MAaTEPUAIIOB B DJICKTPOHHOU U IEKTPOMAarHUTHOU TEXHUKE.

Tema 4. Hexotopsle 001Iue BONpOCH CTPOCHHUS KIacTepoB. PeaknonHas ciocoOHOCTh KIIacTepOB

. Tunel ancoOpOIMOHHBIX KOMIUIEKCOB

. OCOOEHHOCTH KPHOXUMHUECKUX PEaKIfii, 00yCIIOBIEHHbIE pa3MEpHBIMU P PeKTamMu
. HuskotemneparypHble COKOH/IEHCAThI, KaK CUCTEMBI, aKKyMYJIUPYIOLIUE SHEPTHIO.

. MonexynspHble KIacTepbl METAJIJIOB

. 'a30BbIe O€3MMraHHbIE KJIacTephbl

. Konmonansle kinacrepsl

. TBepaoTenbHbIE HAHOKIACTEPHI

Tema 5. ToHKHEe HAHOCTPYKTYPHUPOBAHHBIE TIEHKHU

. Crtoco0Obl mosTy4eHus1 HAaHOTIIICHOK

. MeTozpl ocaIeHUs U COOCAXKICHNUS ISl TOTYYCHNSI HAHOMATepUaloB

. [lomyyeHne HaHOMATEPUAIOB METOZOM BOCCTAHOBJICHHSL.

. [Tony4eHre HaHOMaTEPUAIOB METOJIOM Ta30()a3HBIX XUMUYECKHX PEAKIIHH.
. [lomyyeHne HaHOMATEPHAIOB JICKTPOXUMHYCCKIMHU METOIAMH.

. CriocoObI KOHCONMUAAIMN HAHOPa3MEPHBIX TTOPOLIKOB.

Tema 6. [Torcku HOBBIX HAHOMOHHBIX A(M()EKTOB U SBICHUH PU3UKU U XUMHUH

. @a3oBble MpeBpallleHUs] HAHOMATEPUAJIOB.

. Kunetnueckue cBolicTBa HAHOMATEPHUAJIOB -.

. DNEKTpUYECKUE CBOMCTBA HAHOMATEPHUAJIOB -.

. MarHuTHbI€ CBOMCTBA HAHOMATEPHUAJIOB.

. MexaHnuyeckue CBOMCTBA HAHOMATEPHUAJIOB -.

. Ponb nedexroB, BozHuKarommx B HM BcrecTBre 0COOCHHOCTEH METOIOB UX TIOJTyYCHHUS.

CobecenoBanue

Tema 3. Cienmdudeckre 0COOCHHOCTH HAHOTEXHOJIOTUA

. Hanomarepuansl. HanorexHnonoruu. 3agayn HAaHOTEXHOJIOTUH.

. OcOOEHHOCTH HAHOMATEPHUAJIOB.

. OcHOBHBIE IPUYNHBI UHTEPECA K HAHOMATEPHUAJIAM.

. Knmaccuduxkanus BemiecTs 1 MaTeprasoB 10 pa3Mepy YacTHIL.

. Knaccugukanust HanomarepuaaoB B 3aBUCUMOCTH OT XapaKTEPHOTO pa3Mepa.

. Knmaccudukanus marepuaioB o CTpyKTypHBIM NIPU3HAKAM.

. Hanowactunbl. Hanoknacrepsr. Hanokpucramiel. @ymiepensl. HanoTpyoku. CynepMoIeKybl.

buomonexynsl. Munesisl. JIMIocomsl.

8.

KoncomunupoBannele HaHoMaTepuansl: Hanokpucramueckue Marepuansl. Dymieputsl. DOTOHHBIE

Kpuctaibl. CIIOMCThIE HAHOKOMIIO3UThI. MaTpuuyHble HaHOKOMITO3UTHL. HaHOTOpHCTHIE MaTepuarbl.
Hanoasporenu.
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9. Hanogucnepcuu: Hanonopomxku. Hanocycnensun. Hanoamynscuu. Hanoasposzomnu.
10. Knaccudukanus qucrepcHbIX CUCTEM T10 arperaTHOMY COCTOSTHUIO.
11. 3omu. Asposonu. I'enu. [Topoukn.
12. Yactuua. Aromepar. Arperar.
13. Knaccudukanust AuCepcHBIX CUCTEM IO Pa3MepaM.

14. Knaccudukanys HaHOMaTepUaioB IO T€OMETPUUECKON (hOpME U Pa3MEPHOCTH CTPYKTYPHBIX
AIIEMEHTOB.

15. Knaccudukanus qucrnepcHbIX CUCTEM IO MEPHOCTH.

16. OcHoBHbIe TpeOOBaHUS K METOaM IOyYeHHs HaHOMarepuaioB. Kiaccudukamys HaHOTEXHOIOTUH.
17. CiocoOsI momy4ueHuss HAaHOPa3MEPHBIX MaTepuaioB (00mas Kiaccuukanms).

18. OcHoBHbIE TpeOOBAaHUS K METOJaM IMOJTYyYCHHUS HAHOMATEPUATIOB.

Tema 6. [Torcku HOBBIX HAHOMOHHBIX 3()(HEKTOB U sBIEHUIN PU3NKH U XUMUHU
1. OcHoBHBIE TPEOOBAaHMS K METOJaM TOJTyYCHNSI HAHOMATePHAJIOB.

2. HonyquHe HaHOMAaTCpHaJIOB C UCIIOJIB30BAHUEM XUMHUUYCCKUX peaKum‘/'I - MCTOJABI OCAXKACHUA U
COOCaXACHUS, MPCUMYIICCTBA U HCAOCTATKH.

3. HonyquHe HaHOMATCpHaJIOB C UCIIOJIB30BAHUEM XUMHUUYCCKUX peaKHI/Iﬁ - ME€TOJ BOCCTAaHOBJICHUA,
npeuMyneCcTBa U HEAOCTATKU.

4. TlomydyeHue HaHOMATEPHAJIOB C MCIIOIB30BAHUEM XUMHUECKUX PEaKIUil - MeToJ ra30(ha3HbIX
XUMUYECKHUX PEAKLM, IPEUMYIIECTBA U HEAOCTATKHU.

5. IlomyueHne HaHOMATEPHAIIOB AIEKTPOXUMHUECKMMH METOJaMH, IPEUMYLIIECTBA U HEOCTATKH.
6. [Tomyuenne HaHOMAaTEPUAJIOB ITyTEM COYETAHHSI XUMUUECKUX U (PU3HUECKUX MPEBPALICHHH.
7. buonornueckue Moaxo/ sl K MOJIy4eHUIO HAHOPa3MEPHBIX MaTepraioB

8. CrtocoObl KOHCOMMIAIIMU HAHOPAa3MEPHBIX MOPOILIKOB -IIPECCOBAHMUE.

9. CriocoObI KOHCONIMAALNY HAHOPA3MEPHBIX MTOPOIIKOB — CIIEKaHHUE.

10. CiocoObI KOHCOUIAIIMYA HAHOPA3MEPHBIX TTOPOIIKOB -ITPOKATKA.

11. CrtocoObl KOHCONMUAIMN HAHOPA3MEPHBIX TTOPOIIKOB — KCTPY3HSL.

12. OCHOBHBIE THIIBI CTPYKTYP HAHOMATEPHAJIOB.

13. PazmepHast 3aBUCUMOCTb CBOIMCTB HaHOMarepHuasioB- dDa30Bble NpeBpalleHus.

14. PazmepHas 3aBUCUMOCTbH CBOMCTB HaHOMaTepuasioB- Knnernueckue cBOMCTBA.

15. PazmepHas 3aBUCMMOCTb CBOMCTB HAHOMAaTE€pHaJIOB- DJIEKTPUUECKUE CBOWCTBA.

16. PazmepHas 3aBUCUMOCTbH CBOMCTB HAaHOMAaTepUaioB- MarHUTHbIE CBOMCTBA.

17. PazmepHast 3aBUCUMOCTb CBOICTB HAHOMAaTepHaJloB- MeXaHUYECKHUE CBOICTBA.

18. Ponb nedexToB, BozHMKaromux B HM BeneacTBre 0COOCHHOCTEH METOIOB WX TIOTyUCHHUS.

4.3 IIpomexxyTouHast aTTeCTaIMs 110 AUCIIUIUIMHE MPOBOIUTCS B opMe 3adeTa

Tunosbie Bonpockl 3auera (I1K-2)

1. Knaccudukarus HanopazMepHbIX 3¢ (HEeKToB.

2. [Ipupona HaHOCOCTOSIHUS BELIECTBA.

3. Bunsl rpadguueckoii 3aBUCIMOCTH «CBOMCTBO — pa3Mep» JAJIs1 HAHOMAaTepPHaJIoB.

4. [Tpupoaa MamoaTOMHBIX KIacTepoB. Buibl 3aBUCUMOCTH « DHEPTHUS CBSI3U U (JIMHA CBSI3U) — YUCIIO
aTOMOBY.

5. Oco00EHHOCTH aHATMTUYECKOM 3aBUCUMOCTH IS [-T0 Havana TepMOIMHAMHUKH
HaHOCTPYKTYPUPOBAHHBIX MaTepUasoB.

6. Oco0eHHOCTH aHATMTUYECKOM 3aBUCUMOCTH is [I-ro Havana TepMouHaMUKH

HAHOCTPYKTYPUPOBAHHBIX MAaTEPUAJIOB.

TunoBble 3axanus s 3a4era (IIK-2)
TI/IHOBbIe TEMbI Hay'-lelX JOKJIAa0B



. IloHsiTHE O COBPEMEHHON WIEKTPOHHON IIPOBOAUMOCTH KPUCTAIIIOB.

. CraHOBIIEHNE NIPECTABICHUN O HAHOCTPYKTYPUPOBAaHHBIX MATEPHAJIAX.

. Harococrosinue BemecTsa.

. CTpoeHue 1 CBOMCTBAa MAJIOATOMHBIX KJIACTEPOB.

. BosamoxxHbIe HaHOpa3MepHbIE 3()(HEKTh U X CBA3b ¢ APPEKTUBHBIMU pa3MepaMy YaCTHII.

D AW N -

Tumnossie BONPOCHI KOJUIOKBHYMA
. TennoeMKocTs HaHOCTPYKTYPHPOBAHHBIX CUCTEM
. MonekyisipHbIE KIacTepbl METAUIOB
. Marpu4Hble HAHOKJIACTEPHI
. Biinsiane cmMauynBaHus IpU HAHECEHUU OKPBITUI

Dn B W N =

. [IpoToTHIIBI MaTPUIL ANEKTPOXUMHUYECKUX TPUOOPOB

4.4. llIkana oueHMBaHUS TPOMEKYTOUHOM aTTECTALMKI

JleckpunTopsl (YpOBHU) — OCHOBHBIC IPU3HAKH OCBOCHHUS (ITOKA3aTeIu

Ornenka Komnerenuu
TOCTHKEHHMSI pe3ynbTaTa)

I1K-2 CBOOOIHO OPUEHTHPYETCS B HANPABICHUSAX UCCIICIOBAHUN B PaMKax

HaHOMAaTepHUaIOBEICHUSI.

JleMOHCTpUpyeT  3HaHME€ HW  TIOHUMAaHHE  COBPEMEHHOTO
«3aUTEHON MIPEICTaBICHUN O HAHOCTPYKTYPUPOBAaHH(X BEIIECTBAX.

(50 - 100 6anoB) OmnpenensieT  OCHOBHBIC — IICNH,  3aJa4d, METOABI  HAyYHBIX

WCCIIEIOBAaHUH B Chepe HAHOMATCPUATOBEICHHSL.

CBOOOTHO OpPHEHTHUpPYETCS B HM3YYCHHOM Marepuaie, Ha BOIPOCHI

OTBEUAET, apTyMEHTHPOBAHO, YBEPEHHO, MO CYIIECTBY

«HE 3a4TCHOY TIK-2 He opuenTupyercs B u3ydyaeMOM IpeAMETE, HE OTBEYaeT Ha
(0 - 49 6annoB) BOTIPOCHI.

5. MeTonnueckue ykazaHusi AJis1 00y4al0IIUXCS 110 OCBOCHUIO M CHUILIHHBI (MOLYJIS)

5.1 MeTtoandeckue yka3aHus IO OPTaHU3aIlUN CaAMOCTOSTEIBHOM padOThI O0YUYaIOIINXCSI:

[Ipuctynas K W3yYeHWIO TUCIUIUIMHBI, B MEPBYIO Odepelb OOydaromuMmcsi HEOOXOAMMO O3HAKOMHUTBCS
comepx)aHueM paboueil mporpammbl nuctuiummHbl (PIT[]), xotopas ompezaenser coaepxaHue, o0Obem, a
TaKKe MOPSAIOK U3YUCHHsI U MTPETIOaBaHus yIeOHOM TUCIUILINHEL, €€ pa3/iena, YacTu.

J171 caMOCTOSATENbHOM paboThl BaKHOE 3HaYEHHE UMEIOT paszeibl «O0beM U collepikaHue AUCIUTITMHBD),
«YuebHo-MeTonyeckoe U HHGOpMAIIMOHHOE 00ecTieyeHIe TUCIUIUIUHBD U «MaTepruaabHO-TEXHUYECKOe
obecrnieueHre JUCITUTUIMHBI, TPOrpaMMHOE obecreueHue, MpodecCuoHaIbHbIC Oa3bl TaHHBIX U
MH(OPMAIIMOHHBIE CIIPABOYHBIE CUCTEMBI».

B pazmene «O0beM u copepkaHHe AMCHUIUIMHBDY YKa3bIBAIOTCS BCE pas3leibl M TEMbl H3ydaeMoi
JTUCLUIUTMHBL, @ TAK)KE BUJIbI 3aHIATHI U TUTAHUPYEMBI 00BEM B aKaJIeMUYECKHUX Yacax.

B pasgmene «YyeOHo-meTomumueckoe U HH(POpMaLMOHHOE oOecledyeHrne AMCHUIUIMHBDY — yKazaHa
peKoMeHayeMasi OCHOBHAs U IONOJIHUTENbHAS JINTEpaTypa.

B paznmene «MarepuanbHO-TeXHUYECKOE OOeCIeueHue JUCIUIUIMHBL, TMPOrpaMMHOE oOecreueHue,
npodeccuoHanbHble 0a3bl JTaHHBIX W HWH(GOPMAIMOHHBIE CIPABOYHBIE CHCTEMBD» COACPKHUTCS IepeueHb
npodeccruoHanbHbIX 0a3 JaHHBIX U MHPOPMALIMOHHBIX CIIPABOYHBIX CHCTEM, HEOOXOIUMBIX AJIi OCBOCHHUS
JUCIUIUTAHBL.

5.2 PexomeHnanuu o0y4aronumMcs o padore ¢ TEOpeTUYECKUMU MaTepuaiaMy Mo TUCIUIUINHE

[Tpu u3ydeHnn 1 mpopadbOTKe TEOPETUICCKOTO MaTepraia HeOOXOaUMO:

- IPOCMOTPETH €I1I€ pa3 Nnpe3eHTaruo Jekuuu B cuicteMe MOODLe, moBTOpUTh 3aKOHCIIEKTUPOBAHHBIN HA
JEKUMOHHOM 3aHATHM MaTepuand M JIOMOJHUTh €ro C YYeTOM PEKOMEHJOBAaHHOM JTOMOIHUTEIHHOM
JUTEPaTypPhL;

- IPY CAMOCTOSITEIbHOM M3yUYE€HUU TEOPETUYECKOM TEMBbI CIENaTh KOHCIIEKT, UCIOJIb3Ysl PEKOMEHIOBAHHbBIE
B PI1/] ucrounuku, npodeccuoHaIbHbIE 0a3bl TaHHBIX U HHPOPMAIIMOHHBIC CIIPABOYHEBIC CHCTEMBI:
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- OTBETUTH HA BOIIPOCHI JJIsi CAMOCTOSATEIILHOW pabOTHI, 10 TeMe MpeAcTaBIeHHbIe B myHKTe 3.2 PI1/I.

- TP MOATOTOBKE K TEKYILIEMY KOHTPOJIIO UCIIOIb30BaTh MaTepuaibl (poHna oueHouHbix cpeacts (POC).
5.3 Pexomennaruu 1o pabore ¢ Hay4HOU U yueOHOM uTepaTypoit

PaGota ¢ OCHOBHOW M JOTOJHUTEIBHOW JIUTEPATYpPOM SIBISICTCS TJIaBHOM (OPMON CaMOCTOSTEIBHOU
paboThl U HeoOXoAMMa MpU TMOATOTOBKE K YCTHOMY OMNPOCY Ha CEMUHApCKUX 3aHATHAX, K Jebaram,
TECTUPOBaHHUIO, SK3aMeHy. OHa BKIIOYAeT NMPOpPabOTKy JIEKIIMOHHOTO Marepuaja U PEKOMEHIOBAaHHBIX
HMCTOYHUKOB U JINTEPATYPHI 10 TEMATUKE JICKLIUN.

Koncnekr nekuuu 1omkeH coaepxarb pedepaTruBHyI0 3alIMCh OCHOBHBIX BOIIPOCOB JIEKIIMH, B TOM YHCIIE C
onopoii Ha paszMemnieHHble B cucteMe MOODLe mpe3eHTany, OCHOBHBIX MCTOYHUKOB W JIUTEPATYPbI IO
TeMaM, BBIBOJIBI MO KaKIOMY Bompocy. KoHCIEKT MoXeT ObITh BBHIMOJIHEH B paMKaX pacleyaTKd BbLAAYH
MIPE3CHTAIMI JIEKIM WKW B OTACIbHOW TeTpanu mo mpeamery. OH JOKEH OBITh aKKypaTHBIM, XOPOIIO
YUTAeMbIM, HE COJIEP’KaTh HE OTHOCAIIYIOCS K TeMe HH(OPMALIMIO UIH PUCYHKH.

KoHcnekTsl HaydyHON JHUTEpaTyphl MPU CAMOCTOATEIBHOM MOATOTOBKE K 3aHATHUAM JOJIKHBI COAEPkKaTh
OTBEThl HAa Kbl TMOCTaBIEHHBIH B TEME BOIPOC, MUMETh CCBUIKY Ha MCTOYHUK HHYOpPMALUU C
00si3aTeNIbHBIM yKa3aHUEM aBTOpa, Ha3BaHUS U Trofla M3JaHMs HMCIOJIb3yeMOl Hay4yHOH JHUTeparyphl.
Koncniekt MoXeT OBbITh OMOPHBIM (COIEp)KaTh JIMIIL OCHOBHBIE KIIIOUEBBIE IO3MIIMK), HO TPU 3TOM
MO3BOJIIONIMM JaTh TIOJHBIA OTBET IO BOMPOCY, MOXET ObITh NOAPOOHBIM. OOBEM KOHCIEKTa
ONPENEISIETCS CAMUM CTYIEHTOM.

B nporiecce paboThl ¢ OCHOBHOM M JIONIOTHUTENBHOM JTUTEPATypOl CTYACHT MOXKET:

- JenaTh 3allMCU IO XOIy YTEHHA B BHJIE NMPOCTOr0 WJIM pPa3BEPHYTOro IiaHa (co3gaBaTh INEpedYeHb
OCHOBHBIX BOIPOCOB, PACCMOTPEHHBIX B UCTOUHHKE);

- COCTaBJIATHh TE3UCHl (LUTHpPOBaHHE HamOOIee BaXKHBIX MECT CTaTbd MM MOHOTpaduu, KOPOTKOE
U3JI0KEHHE OCHOBHBIX MBICJICH aBTOpa);

- TOTOBUTH aHHOTAITMH (KpaTKoe 0000IIeHHE OCHOBHBIX BOITPOCOB PadOTHI);

- co37/aBaTh KOHCIIEKTHI (pa3BEPHYTHIE TE3HUCHI).

5.4. PexoMeH1allny 110 OATOTOBKE K OTJEIbHBIM 33JJaHUSM TEKYILEro KOHTPOJIS

ColecenoBaHue TpeAnoyaraeT OpraHU3aluio Oecelbl IMpernojaBaTesss cO CTYIEHTaMH II0 BOIPOCaM
MPAKTUYECKOTO 3aHATUS C LENbl0 0ojiee OOCTOATENBHOTO BBISBICHUS MX 3HAHUN MO ONpEACICHHOMY
paszmeny, Teme, mpoOieme M T.II. Bce uieHBl Tpynmbsl MOTYT y4YacTBOBaTb B OOCYXKICHHH, 100aBIATH
MH(POPMALIUIO, TUCKYTUPOBATh, 33/1aBaTh BOIPOCH! U T.1.

VYCTHBIE ONPOC MOXKET TNPUMEHATHCS B pasinyHbIX (opmax: (POHTANbHBIA, WHAWBUIYAIbHBIH,
KOMOMHUpPOBaHHbII. OCHOBHBIE KaU€CTBAa YCTHOTO OTBETA MOJIIEXKAILETO OICHKE:

- IPaBUJIBHOCTH OTBETA 110 COZIEPIKAHHUIO;

- IOJIHOTA U TITyOMHA OTBETA;

- CO3HATEJIbHOCTh OTBETA;

- JIOTHKA U3JI0’KEHUsI MaTepHana;

- PallMOHAIBLHOCTH MCTIONB30BAHHBIX IIPUEMOB U CIIOCOOOB PELIeHNs TOCTAaBICHHON yueOHOil 3a1auu;

- CBOEBPEMEHHOCTh U 3((HEKTUBHOCTH UCIOIH30BaHUS HAMISIHBIX MOCOOMM U TEXHUYECKUX CPEACTB MpHU
OTBETE;

- HCTIOJIb30BaHUE JOTOJHUTEIBHOIO MaTEpUaa;

- pPalMOHAJIBHOCTD UCIIOJIBb30BAaHUS BPEMEHH, OTBEJICHHOIO Ha 3a/1aHNE.

YCTHBIM ONPOC MOXKET COMPOBOXKAATHCS MPE3ECHTALMUEH, KOTOpas MOATOTaBIMBACTCA IO OAHOMY U3
BOIPOCOB MPAKTUUECKOro 3aHATHs. [Ipy BBICTYIUIEHHH C Mpe3eHTaluell HeoOXxonuMo oOpaliaTe BHUMaHKUE
Ha TaKM€ MOMEHTHI KaK:

- COJEp)KaHUE TMPE3ECHTALMU: aKTyaJbHOCTb TEMBI, IOJIHOTA €€ PACKPBITHSA, CMBICIOBOE COAEP)KAHUE,
COOTBETCTBHE 3asIBICHHON TEMBI COJIEPKAHHUIO, COOTBETCTBHE METOAMYECKUM TPEOOBAaHUAM (IIETTH. CCHUIKU
Ha PECYPCBl. COOTBETCTBUE COAECPXAHUS U JIMTEPATyphl), IpaKTUUECKass HAIpPaBICHHOCTb, COOTBETCTBUE
CoZiepKaHus 3asiBICHHON (popMe, aleKBaTHOCTh UCIIOJIb30BaHHUS TEXHHUUECKUX CPEJCTB yUEOHBIM 3a1adam,
IIOCJIEJOBATENBHOCTD U JIOTUYHOCTD NIPE3EHTYEMOT0 MaTepHara;
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- odopmiieHHE Tpe3eHTalMu: 00beM (ONTUMAIbHOE KOJIMYECTBO), IM3aiH (YMUTaeMOCTb, HAJIWYHE WU
COOTBETCTBHE TpapUKd W aHUMAIMM, 3BYKOBOE OQOpMIICHHE, CTPYKTYypUpOBaHHE HWH(POpPMALUH,
COOTBETCTBHE 3asBJICHHBIM TpPEOOBAHUSIM), OPUIHHAIBHOCTH OGOPMIICHHS, 3CTETHKA, HCIIOJIb30BaHHUE
BO3MO)KHOCTH ITPOTPaAaMMHOI Cpe/ibl, COOTBETCTBHE CTaHIapTaM 0(hOpMIICHUS;

- IMYHOCTHBIC Ka4eCTBa: OPATOPCKUE CIIOCOOHOCTH. COOMIONEHHE PErIaMEeHTa, SMOLMOHAIBHOCTD, YMEHHE
OTBETHTb Ha BOIPOCHI, CHCTEMAaTU3UPOBAHHBIE, TITyOOKHE 1 TIOIHbIE 3HAHUS 110 BCEM pa3JiesiaM IpOrpaMMBbl:
- COIep)KaHHE BBICTYIUICHUS: JIOTMYHOCTh H3JIOKEHUS Marepuasna, pacKpbITHE TEeMbl, JOCTYIHOCTb
u3noxkeHus, dPpdexTuBHOCT npuMeHeHus cpeactB  WKT, cmocoObl W  yCIOBHS  JTOCTHIKECHHUS
PE3yABTaTUBHOCTH M I(PGEKTUBHOCTH AJIsS BBIOTHEHUS 3a/ad CcBOed MpodeccHoHaTbHOW WU yueOHOU
JeSITeIbHOCTH, J0KA3aTeIbHOCTh NMPUHUMAEMBIX PELICHUH, YMEHHE apryMEHTHUPOBATh CBOM 3aKJIIOUYCHUS,
BBIBOJIBI.

6. YueOHO-MeTOnM4YecKoe 1 HHPOPMALIMOHHOE o0ecriedeHre JUCHUITTHHbI

6.1 OcHoBHas UTEpaTYypa:
1. EnmuceeB A. A., Jlykamun A. B. ®OyHknuoHanpHbIe HaHOMAaTepuanibl : yueOHoe mocobue. - Mockaa:

@usmataurt, 2010. - 454 c. - Tekcer : anekrponHsblit // OBC « YHHBepcuTeTCKas OnbIMOTeKa OHIAiiH [caiT].
- URL.: http://biblioclub.ru/index.php?page=book&id=68876

6.2 JlononHUTENbHAS JIUTEPATYpA!

1. Abumesa, A. K., Akum6bekos, H. I1I., Aptmann, A., Aptmans, I, bakenos, XK. b., beccapabosa, 1. M.,
buiicenbaes, M. A., Tunemanos, M. K., {urens, . D., Emypanos, M. M., XKangocos, XK. M., )KyGaHosa,
A. A., KeuteibaeBa, H. K., 3axapos, B. A., 3amksapa, O. B., Kepumkynosa, A. P., Kucraybaesa, A. C.,
KoxanakoBa VYrnepoaHbsle HaHOCTPYKTYPUPOBAaHHBIE Marepuanbl Ha OCHOBE PACTUTENIBHOTO CBIPBS. -
2024-05-23; VYriepoaHble HAHOCTPYKTYpPHUPOBAaHHBIE MaTe€pHallbl HA OCHOBE PACTUTEIBHOIO CBIPBS. -
Anmartsl: Ka3axckuii HalMOHANBHBIN yHUBEpcUTeT M. anb-Papadu, 2010. - 302 c. - TekcT : 37eKTPOHHBIN
/I TPR BOOKS [caiir]. - URL: http://www.iprbookshop.ru/58486.html

2. T'yce A. . Hanomarepuaiibl, HAHOCTPYKTYpPbI, HAHOTEXHOJIOTHH : MOHOTrpadus. - 2-¢ u3Ad., UCIp.. -
Mocksa: ®usmariaut, 2009. - 416 c. - Tekcr : amekrponHbiii // ObC «YHHBepcUTEeTCKass OMOIMOTEKA
onnaiin» [caitt]. - URL: http://biblioclub.ru/index.php?page=book&id=68859

3. Pambumun H. I, Bepe3kun A. B. ®usnueckre ¥ XUMHUYECKHE OCHOBBI HAHOTEXHOJOTHH. - MocCkBa:

Odwusmariurt, 2009. - 455 c. - Teker : anekrponHbli // DBC « YHUBepcUTETCKas OMOIHOTEKa OHIIANHY [CaiT].
- URL.: http://biblioclub.ru/index.php?page=book&id=76611

6.3 1Hble UCTOYHUKU:
1. UaTepHeT-sHIIMKIONEANH - http://www.rubicon.com/

7. MaTtepuajibHO-TeXHHYecKoe o0ecrneyeHne TUCHMILIUHBI, MPOrpaMMHoe odecrnedeHmne,
npodeccuoHa bHbIe 623bI JTAHHBIX U HH(OPMALMOHHbIE CIPABOYHBIE CHCTEMbI

Jlng mpoBeneHus 3aHATHM MO JUCHUIUIMHE HEOOXOIUMO ClIeAyIollee MaTepuaibHO-TEXHUYECKOe
oOecrieueHue: ydeOHble ayqUTOPUM [AJsl TNPOBEICHUS 3aHITHH JIEKIIMOHHOTO M CEMHUHApCKOro THIIA,
TPYNIOBBIX W WHAMBHUIYaJIbHBIX KOHCYJbTAlMM, TEKYLIEr0 KOHTPOJSI M MPOMEKYTOUYHOM aTTecTaluw,
MTOMEIIEHUS 111 CAMOCTOSITENIbHON paboThlI.

VY4eOHble ayTUTOPUH U TOMEILIEHUS JJIsi CAMOCTOSITENIbHOM pabOThl YKOMIUIEKTOBaHbI CHEIMAIN3UPOBAHHON
MeOeNbI0 U TEXHUYECKUMH CPEJICTBAMHU OOYyUCHHMS, CIIY>KAIIUMH JIJIs1 TIPEICTABICHHS yueOHOW nHbOpMauu
OOJIBITION ayTUTOPHH.

[TomerieHus U1 CaMOCTOSATENILHONW paOOTHl YKOMIUIEKTOBAHbBI KOMITBIOTEPHON TEXHUKOH C BO3MOXKHOCTBIO
MTOAKITFOYEHHUS K CceTH "Unrepuet" u obecrnieueHneM JIOCTyIa B AIIEKTPOHHYO
nH(OPMAITMOHHO-00pa30BaTEIbLHYIO Cpey YHUBEPCHUTETA.

Jliig mpoBesieHus 3aHIATUH JIEKIIMOHHOTO TUIA UCTIOIB3YIOTCSI HAOOPHI JEMOHCTPALIMOHHOTO 000PYI0BaHMS,
o0ecreunBaIIfe TeMaTHYECKUE WILTIOCTpaud (ITPOEKTOP, HOYTOYK, SKpaH/ MHTEPAKTUBHAS JIOCKA).
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17
JluneH3noHHOE U CBOOOIHO pacHpOCTpaHsIeMOe MPOrpaMMHOE 00ecTiedyeHHE:

Kaspersky Endpoint Security mist 6usneca - Cranpaptasiii Russian Edition. 1500-2499 Node 1 year
Educational Renewal Licence

Omneparmonnas cuctema Microsoft Windows 10

Adobe Reader XI (11.0.08) - Russian Adobe Systems Incorporated 10.11.2014 187,00 MB 11.0.08
Microsoft Office [Ipodeccuonanbusiii moc 2007

7-Zip 9.20

ITpodeccronanbhbie 6a3bl JaHHBIX U UHPOPMAITMOHHBIE CIIPABOYHBIE CUCTEMBI:

1. Hayunas osnekrtponHas Oubnuoreka Poccuiickoit akamemun  ecrectBozHanus. —  URL:
https://www.monographies.ru

2. VYuuBepcuTeTckasg  OMONIMOTEKa  OHJIAHH:  DJIEKTPOHHO-OMONMoTreunas  cuctema. —  URL:
https://biblioclub.ru

3. DNEeKTpOHHBIN KaTrajaor @yHIaMEHTaIbHON OoubmuoTeKn TTV. — URL:

http://biblio.tsutmb.ru/elektronnyij-katalog

JJIeKTPOHHasi HH(POPMALIMOHHO-00pa30BaTe/IbHAsA Cpeaa
https://auth.tsutmb.ru/authorize?response type=code&client id=moodle&state=xyz

B3aumoneiictBue mpemnomaBaTenss M CTy[JEHTa B Ipolecce OOy4eHHUs OCYLIECTBISETCS MOCPEICTBOM
MYJIBTUMEMMHBIX, THIIEPTEKCTOBBIX, CETEBBIX, TEICKOMMYHHUKAIIMOHHBIX TEXHOJOTHUH, HUCHOJIBb3YEMBIX B
ANIEKTPOHHOH MH()OPMAIIMOHHO-00PA30BATEILHON CPEie YHUBEPCUTETA.



