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1. lean u 3agaun AUCHUATIHMHBI

1.1 Henp qucuuruivHel — GopMUpOBaHUE KOMIIETEHIIHIA:

[IK-6 CrnocobeH ocCymiecTBIsATh MOHUTOPUHT COCTOSIHHS OOOpYIOBaHHWS, MaTepUajoB, KOHCTPYKIIUH, a
TaKKe IPUPOJHBIX OOBEKTOB C UCIIOJIb30BAHUEM BBICOKOTEXHOJIIOTUYHBIX CPEACTB U3MEPEHUS M KOHTPOJIS

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

- HAy4YHO-UCCJIEA0BATEIbCKHI

- megarorudyecKui

1.3 JIucuurniauHa OpHEHTHPOBAaHA HA MOATOTOBKY OOydYaromuxcs K MpodeCCHOHAIBLHON JesSTEIhHOCTH B
chepax: 01 O6Gpa3zoBanue u Hayka (B cepax: peanuszanuu 00pa30BaTEIbHBIX MPOTPAMM CPETHETO OOIIETro
oOpa3oBaHus, CpenHero NMpo(ecCHOHAIBPHOTO 00pa30BaHUs, BBHICIIETO OOpa30BaHUS W JIOMOJHUTEIHHBIX
npodeccuOHANbHBIX MPOTrpamMM; HAy4HBIX MCCIENOBAaHUI M HAy4YHO-KOHCTPYKTOPCKUX pa3paborok), 40
CKBO3HBIE BU/IbI I€ATEILHOCTH B IPOMBIIUIEHHOCTH (B cdepax: GpyHIaMeHTaIbHbIX OCHOB (PM3UKH JKHUBBIX
CUCTEM U (UBUKO-XMMHUYCCKOW OWOJIOTHH, MPUMEHEHHS JTUarHOCTHYECKOTO M JIeYeOHOTO O0OpYI0BaHUS,
y4acTus B MHHOBAI[MOHHBIX M OINBITHO-KOHCTPYKTOPCKHX pa3pabOTKax; SKCIUTyaTallud 3JIEKTPOHHBIX
npuOOPOB M CUCTEM pPa3IMYHOTO HA3HAYCHUS; MOHMTOPUHIA MMapaMeTpoOB MaTepHUajioB; MOHUTOPHHIA
COCTOSTHHSI OKPY>KarOIIEH CPeIbl)

1.4 B pesynbrare 0CBOCHHSI TUCIUILIUHBI Y 00YYaroIMXCsl TOJKHBI ObITH COPMUPOBAHBI:

O0001IeHHBIC TPYIOBBIE

KO,I[ 1 HAUMCHOBAHUC

(hyHKUWY / TPYAOBBIC komriereHiu @I'OC BO,
(GbyHKUMY / TPYyAOBBIC MU HEOOXOIUMOM ISt .
WnankaTopbl JOCTHXKEHHSI KOMIIETSHIHHA
npodeccroHaIbHbIE (hopMHpOBaHUS TPYAOBOTO
JeicTBus (Ipy HaITU9IUU WK Ipo(ecCHOHATBHOTO
npodcranaapra) nefcTBUs

[IK-6 Cnocoben
OCYIIECTBIISATH MOHUTOPUHT
COCTOSTHHSI 000pY/IOBaHHSI,
MaTepualioB, KOHCTPYKIIHUH,
a Taxoke MPUPOITHBIX
00BEKTOB C
HCTIOJTb30BaHUEM
BBICOKOTEXHOJIOTUIHBIX
CPEICTB U3MEPEHUS H
KOHTPOJIS

HUcnonesyer MIPUEMBI U3MepeHHUS bu3ngecKux
TapaMeTPOB CUCTEM, U OOBEKTOB Pa3IMIHON (HU3UIECCKOU
MPUPONIBI C UCIIOJIL30BAHUEM MHKPO- U HAHOCHCTEMHOM
TEXHUKU

1.5 CormacoBanue MCKIUCHTUIITIMHAPHBIX CBs3eH JAUCIMIIINH, OGCCHG‘-II/IBaIOH_II/IX OCBOCHHC KOMHGTGHHHﬁ:

[IK-6 CnocoOGeH OoCyIIeCTBIsATh MOHUTOPHUHI COCTOSIHHS OOOPYJIOBaHMsI, MaTE€pHaJIOB,
KOHCTPYKIIH, a TaK»Ke MPUPOIHBIX 00BEKTOB C UCTIOIH30BAHHUEM BBICOKOTEXHOJOTUYHBIX
CPEICTB U3MEPEHUS U KOHTPOJIS

Ne HaumenoBanue dopma
/o JUCUUILINH, o0yueH
OTIPEIEISIOMNX us
MEXIUCIUTUIMHAPHBIE | OyHas
CBSI3H (cemect
p)
6 |8
1|OcHoBBI
HAHOTECTHHTA
2|0OcHOBBI +
ANEKTPOTCXHUKHU




3 |C€HCOpBI | | + |

2. Mecto nucuuninabl B cTpykrype OIl 6akanaBpuara:

JucuunimHa «®du3ndyeckrue OCHOBBI MHUKPO- M HAHOCUCTEMHOM TEXHUKH» OTHOCUTCS K 4YacTH,
dbopMupyeMoil y4acTHHKaMU OOpa30BaTeNIbHBIX OTHOIICHHWH, ydyeOHoro tuiana OIl mo HampaBieHUIO
noarotosku 03.03.02 - ®usmka.

JuctunnnHa «Pu3ndeckre 0CHOBBI MUKPO- U HAHOCUCTEMHOW TEXHUKU» U3y4aeTcs B 8 ceMecTpe.

3.00beM u conepxaHue JUCUUILIUHBI
3.1.00peM QUCIUIUIHMHEL: 2 3.€.
Oumnas: 2 3.e.

Bun yueGHOM paboThI Ounaz
(Bcero yacos)
OO0mas Tpyn0éMKOCTb 1M CHUILTTHHBI 72
KonTaktHas pabora 64
Jlexnuu (Jlexrun) 32
[Tpaktuueckue (IIpakr. pab.) 32
CamocrosrenbHas padota (CP) 8
3auer -
3.2.ConepxaHue Kypca:
Ne Ha3zBanue Bun yuebHoli | DopMBbI TEKyIIETO
TEMBI paszena/TemMsl pabotsl, yac. KOHTPOJIS
Jlex |IIpa| CP
IIUH | KT.
pao.
O|l0|O
8 cemecTp
1 dyHIaMeHTaIbHbIE Co0OecenoBanue
ocHOBBbI. CTpyKTypa | 6 6 1
HaHOMaTepUaJoB
2 Hanomerposorus 6 | 6 |1 CobecenoBanue
3 TexHomornu CobecenoBaHue;
MPOU3BOJICTBA 6 6 | 2 KonTtponbHas
00BEMHBIX pabora
HaHOMaTepUaJoB
4 KoHnctpykimonueie CobecenoBanue
00bEeMHbIE 6 | 6 | 2
HaHOMaTepuabl
5 Hanoanexrponuka u CobecenoBanue;
MHUKPOCHCTEMHAs 8 8 | 2 KontponpHas
TEXHUKa pabota

Tema 1. ®ynpamentanbHblie 0cHOBBI. CTpykTypa HaHomaTepuanos (ITK-6)
Jlexknus.



OOmme ocobeHHOoCcTH  HaHOMarepuaioB. Pa3mepHble  3ddexTsl. Dusnueckas HaHOMEXaHHUKA.
TepmonuHaMuKka U cTaTUCTHUYECKas (PU3HMKA MaJbIX aHcaMOiei. Poib mMOBEpXHOCTH M MPUITOBEPXHOCTHBIX
apneHud. JludpakuuoHHbeli mpenen. SBieHus mnepeHoca. Mamble xapakTepHble BpeMeHa. CHEKTpBI.
Teopernueckue mnpenensl cBocTB. OOIME OCOOEHHOCTH CTPYKTYpbl HaHOMaTepuasioB (OCHOBHBIE
pa3sHOBUIHOCTH ymiepoaa. Aisma3s, rpaputr u amopdubiii yriepon. Kap6un. Knacrepsl. ®ymnepeHsl.
VYriieponusie HaHOTPYOKU. HeyrinepoHbie HAHOCTPYKTYPBI

IIpakTn4yeckoe 3ansATHE.
Omnpoc ¢ o0CcykIeHHEeM N3y4yaeMoro MaTepHaiia.

3ajaHus 1J151 CAMOCTOSITEIbHOM PadoThlI.
ITpopaboTKa KOHCTIEKTOB JICKIHA U BOIIPOCOB, BBIHECEHHBIX Ha CAMOCTOSATEIIbHOE N3yUeHHE OCHOBHOW U
JOTIOJTHUTENBHOM JTUTEpaTyphl; MOATOTOBKA K KOHTPOJIBHOU padoTe.

Tema 2. HanometpoJiorus (ITK-6)

Jlekumus.
3agauyn ¥ OCOOCHHOCTHM HAHOMACHITAOHBIX U3MepeHui. Mukpockonus. OnTHYecKkas, >JIEKTPOHHAas,
CKaHUpylollas 30HAOBasg MuUKpockonus. JludpakiuuoHnueii anamu3. Ju@pakuuss peHTTeHOBCKOTO
W3JIyYEHHs, DJJIEKTPOHOB, HEUTPOHOB. MayoyrmioBoe paccesiHue. PeHTreHOCTPYKTYpHBIM — aHaJIn3.
Cnekrpanbabie  MeTonsl. Ontuyeckasi, WK-®Dypbe, peHTreHOBCKas, MarHUTOPE30HAHCHasA, Macc-,
raMMma-pe30HaHCHasl ¥ O3UTPOHHAS aHHUTWIALIMOHHAS CIIEKTPOCKOITHSA.

IIpakTnyeckoe 3ansATHE.
Omnpoc ¢ 00CykIeHreM U3y4aeMoro MaTepuana.

3aganus 1J151 CAMOCTOSITEJIbHOM PadoThlI.
[TpopaboTka KOHCIIEKTOB JIEKIIUI M BOIIPOCOB, BLIHECEHHBIX Ha CAMOCTOSITEIIbHOE N3yUYEeHUE OCHOBHOM U
JOTIOJTHUTENIBHOM JTUTEpaTyphl; OATOTOBKA K KOHTPOJIBHON padoTe.

Tema 3. TexHosioruu npou3BoaACTBa 00beMHbIX HaHOMaTepuaJioB (I1K-6)

Jlekumus.
OcHOBHbIE METOJbl TOJYYEHHUS KOHCOJUAMPOBAHHBIX HaHOMarepuanoB. [lomydeHne MOPOIMIKOBBIX
HaHoyacTull. KoHconmupanus OObBEMHBIX KOHCTPYKIIMOHHBIX HaHOKPHUCTAJUIMUECKHX MaTepHalioB.
AMopdHbIe cIaBbl. YCIOBHS 00pa3oBaHUsT amMOp(HON CTPYKTypbl. MeTombl moMydeHus: amop(HBIX
crutaBoB. CBoiicTBa aMOp(HBIX METAINTMYECKUX CIUIaBOB. lIpuMeHeHue aMOp(HBIX KPUCTAIIMYECKUX
crutaBoB. HaHocCTpykTypupoBaHue MpH KpUCTaIU3aluu aMOp(HBIX cIuiaBoB. HaHocTpykTypupoBaHue
nonuMepoB. HaHOCTpyKTypHbIE NOKpBITHS. TEeXHOJOTMM HAHECEHWS HAHOIUICHOK W HAHOMOKPBITHH.
CrpoeHue 1 CBOMCTBA HAHOCTPYKTYPHBIX MOKPHITUNA. HaHOCTPYKTYpHBIE MOKPBITUS ISl MAIIMHOCTPOEHUSI.
HanocTpyKkTypHbIe TOKPBITHS 17151 MeIUIUHBL. CBEpXTBEP/Ible MOKPHITHS U3 HAHOKOMIIO3UTOB

IIpakTnyeckoe 3ansATHE.
Omnpoc ¢ 00CykIeHreM U3y4aeMoro MaTepuaa.

3aganus AJ151 CAaMOCTOSITEJIbHOM PadoThI.
[TpopaboTka KOHCIIEKTOB JIEKIIU M BOIIPOCOB, BLIHECEHHBIX Ha CAMOCTOSITEIbHOE N3yUYEeHUE OCHOBHOM U
JOTIOJTHUTENBHOM JTUTEPaTyphl; OATOTOBKA K KOHTPOJIBHOU padoTe.

Tema 4. KoncTpyknuonHbie 00beMHble HaHOMaTepuaJbl (ITK-6)

Jlekumus.
Oco0eHHOCTH CBOMCTB 00BEMHBIX HAHOCTPYKTYPHBIX MarepuaaoB. Ou3ndeckue cBOMCTBA. MexaHUYeCKHe
CcBOWCTBAa. XHMHUYECKHE CBoMcTBa. KoMmo3unMoHHbIE HaHoOMarepuasibl. JlMCrepCHOYNpPOYHEHHbIE
KOMIIO3UIIMOHHBIE Marepuajbl. BOJOKHHCTBIE KOMIIO3MIIMOHHBIE Marephaybl. (CIIOMCTbIE KOMITO3WTHI.
HaHocTpykTypHBIE KOHCTPYKIIMOHHBIE CILIaBBI HA OCHOBE »kKene3a. TuTaH u ero cruiaBel. HAHOKOMIIO3UTHI
Ha OCHOBE JETrKuX MeTauioB. HMHCTpyMeHTalbHble Marepuaibl. KOMIIO3MIIMOHHAs HaHOKEpPaMUKA.
Hanokomno3utsl Ha 0cHOBe noMMepoB. 1IceBnocniaBel HA OCHOBE TYTOIUIABKUX METAJUIOB.

IIpakTH4eckoe 3aHATHE.
Omnpoc ¢ 006cyx1eHneM U3yuyaeMoro MaTepuana.



3ananus 1J151 CAMOCTOSITEILHOI padoThI.

[IpopaboTka KOHCIIEKTOB JIEKIIMI M BOIIPOCOB, BBIHECEHHBIX Ha CAMOCTOSITEIbHOE N3yUYE€HUE OCHOBHOM U
JIOTIOJIHUTENIBHOM JINTEPATYPhI; MOATOTOBKA K KOHTPOJIbHOH padoTe.

Tema 5. HanodnekTpoHuka u MuKpocucteMHasi Texnuka (ITK-6)

Jlexknus.
3akoH Mypa. OcHOBHBIE (YHKLIMH HAHOZJIEKTPOOHHKH. PyHIaMEHTANbHbIE MpPeaebl MUHHATIOPU3ALINH.
CoBepIIeHCTBOBaHUE  TPAJUIMOHHONH  «KPMHHUEBOW» »IeKTpoHMKH. Hanomutorpadus, OcHOBHBIE
KOMITIOHEHTBI MHTETpalbHbIX MHUKpocxeM. Jlornueckue u 3anmMuHaromue siueiku. CBSI3M U COEAMHEHUS,
nepefada AaHHbIX. Cucrema [OJTOBPEMEHHOM NaMATH. MHUKpPO3JIEKTPOHUKA «PSAIOM C KPEMHHEM.
OnekTpoHuKka He Ha Oa3e kpeMHuUs. HanosnekrpoHuka Ha HaHOTpyOkax. KBaHTOBBIE ycCTpoOICTBa.
MonekynsipHast anekTpoHuka. HanompOopbsl, HaHOMAamIMHBI, HaHOCUCTeMbl. OmpeneneHus U oOmUe
cBeneHus. OCOOEHHOCTH MEXaHUKM B HAHOUIKasle. TEeXHOJIOTUHU MPOU3BOJICTBA MUKPO- U HAHOIIPHOOPOB U
MalluH. AKyTaTopbl, MAHUIYJIATOPBI, ABUTaTEIN. DIEMEHTHl MUKPOTUAPABINKU. HepIranbHble TPpUOOPHI.
Onrtuko-mexannueckue MOMC. Pammorexnmueckue MOMC. Mukpoananutuueckas jaboparopusi Ha
OIHOM uHIie. MeAUIMHCKas HAaHOTeXHUKA. VIHTerpupoBaHHbIe 1 THOPHIHBIE HAHOCHUCTEMBI.

IIpakTH4Yeckoe 3aHATHE.
Omnpoc ¢ 00CyxIeHNEeM N3y4yaeMoro MaTepuaiia.

3ananus AJ51 CAMOCTOSITeILHOI padoThI.
ITpopaboTKka KOHCIIEKTOB JIEKLMI U BOIIPOCOB, BEIHECEHHBIX Ha CAMOCTOSATEIIBHOE N3yUYeHHE OCHOBHOU U
JONOJIHUTENBHOM JTUTEPATyphl; HOATOTOBKA K KOHTPOJIBHOU padoTe.

4. Konrpoab 3HaHMI 00y4alOLINXCS M THIIOBbIE OLICHOYHbIE CPEICTBA
4.1. Pactipenenenue 0auioB:

8 cemectp

nocemaemMocts — 10 0ajuioB

TEeKyIui KOHTposib — 70 6aioB

KOHTPOJBHBIE Cpe3bl — 2 cpe3a mo 10 6amioB KaxabIi
npemMuaibHbie 0amisl — 20 6ayIoB

Pacnipenenenre 6aJiioB 10 3aaHKSIM:

Ne |HaszBanue tembl | Dopmbl Max. MeTonrka NpoBeAECHNS 3aHATUS U OLIEHKU
Te | /BHUI y4eOHOH |TEKyLIero | KOJ-BO
MBI paboThI KOHTpoJist | 0asuioB
/ cpe3sl
1. | ®ynnamenrans | Cobeceno 12 IIpopaboTka KOHCHEKTOB JEKIMH W BOMPOCOB, BBIHECEHHBIX Ha
HBIE OCHOBEI. BaHUE CaMOCTOSTENIbHOE  M3YYEHHE OCHOBHOW M JIONOJIHUTEIHHOU
Crpykrypa JUTEPATypPbl; MOAr0TOBKA K KOHTPOJIBHOM padore.
HaHOMaTepHalo
B
2. |Hanomerpomnoru | Cobeceno 12 [IpopaboTka KOHCHEKTOB JIEKIMA W BOMPOCOB, BBIHECEHHBIX Ha
i BaHUE CaMOCTOSITETbHOE  M3YYEHHE OCHOBHOW M JONOJIHUTEIHHOU

JUTEPATypPbl; MOArOTOBKA K KOHTPOJIBHOH padore.

3. Texuonorum | Cobeceno 17 [IpopaboTka KOHCIIEKTOB JICKIIM W BOIPOCOB, BBIHECEHHBIX Ha
MPOU3BOJICTBA BaHUE CaMOCTOSITENILHOE  W3YYCHHE OCHOBHOW H  JIONOJHHUTEIHHOU
00BEMHBIX JIUTEPATYPhI; TIOATOTOBKA K KOHTPOJILHOMU paboTe.
HaHOMaTepHUAJIO
B KonTpoa 10 KontponwsHas pabora mpencrariser coboit Tect u3 10 BoOmpocos.
bHas CTyneHT OTBETHB MPaBUIHHO Ha BOIPOC MOIyYaeT 3a Hero 1 Oarr
padora(x
OHTPOJBH

blIii cpe3)




Konctpyxkuuons | Cobeceno 12 [IpopaGoTka KOHCIIEKTOB JICKIIMA W BONPOCOB, BBHIHECEHHBIX Ha
bIe 00BEMHBIC BaHHE CaMOCTOSITEIbHOE  HM3yUYCHHWE OCHOBHOM U JIONOJHUTEIHHOU
HaHOMAaTepHUAITbI JIUTEPATYPhI; TIOATOTOBKA K KOHTPOJILHOMU paboTe.
Hanoanexrponu | Cobeceno 17 [IpopaGoTka KOHCIIEKTOB JICKIIMA W BONPOCOB, BBHIHECEHHBIX Ha
Kau BaHHE CaMOCTOSTEJIbHOE  HM3yUYCHHWE OCHOBHOW U JIOMOJHUTEIHHOU
MUKPOCHCTEMHA JIUTEPATYPhI; TIOATOTOBKA K KOHTPOJILHOMU paboTe.
S TEXHUKA
KonTpoa 10 KontponwsHas pabora mpencraBiser coboit Tect u3 10 BoOmpocos.
bHaf CTyneHT OTBETHB MPABUIHHO Ha BOIPOC MOIyYaeT 3a Hero 1 Oarr
padora(x
OHTPOJIbH
blIii cpe3)
ITocemaeMocThb 10 10 6amnoB — crynent nocetui Bce 100% 3ansTuit
7-9 6annoB — cTyaeHT nmocetun He MeHee 80% 3aHsaTuit
4-6 6amioB — cTyneHT nmocetwi He MmeHee 50% 3aHaTuit
1-3 Ganma — cTygeHT moceTua He MeHee 25% 3aHsaTuii
Ecnu crynenT mocermn meHee 25% 3aHATHIA, 0AJUTBl HE HAUUCIISIFOTCS
[IpemuansHbIe OaIITBI 20 JlomomHUTENbHBIC TPEeMHUATTbHBIC OAJITBI MOT'YT OBITh HAYHCIICHBI:
- IOCTOSTHHAS! aKTUBHOCTH BO BPEMsI IMTPAKTUUCCKUX 3aHATUH — 10
0aoB;
- yuacTue B npoektax — 10 0anos;
- yuacTue B KoH}epeHuusx — 10 6annos.
NHnuBuyanbHbIe 3aJaHUs, 20 JloOop: CTYIeHT MOXKET MPENOCTAaBUTh BCE 3a/IaHUS TEKYIIETO
C IOMOMUIBIO0 KOTOPBIX KOHTPOJISI U KOHTPOJIBHBIE CPE3bI
MOXHO HaOpaTb
JIOTIOJTHUTEITEHBIC OaJLThI
HUroro 3a cemectp 100

HToroBast oueHka 1o 3a4ery BeicTaBisgercs B 100-0auibHOM 1IKane U B TPaIUIIMOHHON YeThIPeXOaIbHOM
100-6annbHOM
YeThIpeX0aIbHYIO0 OCYIIECTBISIETCS CIEAYIOUIMM 00pa3oM:

mIKaJje.

[TepeBon

PEUTHUHTOBOM

OLICHKHU 10 JUCHUITIIMHE B TpaAUIIUOHHYIO

100-0ajuibHasg cucreMa

TpanuuuoHHas cucrteMa

50 - 100 6aiutoB

3ayTeHo

0 - 49 Gaiu10B

He 3auteno

4.2 TunoBble OLICHOYHBIE CPEACTBA TEKYILIETO KOHTPOJIS

Kontponbnas padora

Tema 3. TexHoIOrMU NPOU3BOACTBA 0OBEMHBIX HAHOMATEPUAIIOB

TunoBsie BOMPOCHI JJIs1 KOHTPOJIILHON PaOOTHI

. JudpakuroHHbBIN TIpened.
. 3akoH Mypa.

. Onrtuko-mexannueckue MOMC.
. Pammnorexunueckne MOMC.

. Ilepeuncnure ocHOBHBIE (HOPMBI yrepoaa

1
2
3
4. 3agaun 1 0COOCHHOCTH HAHOMACIITAOHBIX U3MEPEHUH.
5. YenoBust 00pazoBaHusi aMOP(PHOI CTPYKTYPHI.

6. MeTosbl momy4ueHust aMOpP(HBIX CILJIaBOB.

7
8
9
1

. OcHOBHBIE KOMITOHEHTBI HWHTCIPpAJIbHBIX MUKPOCXCM.

0. BosIOKHUCTBIE KOMITO3UITMOHHBIE MaTEPUATIbI.




Tema 5. HaHOBIEKTpOHKKA M1 MUKPOCUCTEMHAsI TEXHUKA
TunoBbie BONPOCH! 7151 KOHTPOJIBHOM paboThl
. [lepeuncnure ocHOBHBIE (POPMBI yIIepoa
. AndpakoHHbIH npenen.
. 3akoH Mypa.
. 3a/1aun ¥ 0COOCHHOCTU HAHOMACIITAOHBIX H3MEPEHUH.
. YcioBust o6pa3oBaHust aMOPGHOM CTPYKTYPHI.

1
2
3
4
5
6. MeTtonbl nmony4eHust aMOp(HBIX CILIABOB.
7. OCHOBHBIE KOMIIOHEHTBI HHTETPATBHBIX MHUKPOCXEM.
8. OnTuko-mMexannueckue MOMC.

9. Pamnorexanuyeckue MOMC.

1

0. BOJIOKHI/ICTBIC KOMITIO3UIITMOHHBIC MaTepI/IaJIBI.
CobecenoBanue

Tema 1. @ynnameHTanbHble OCHOBBL. CTPYKTypa HaHOMAaTEPHUAJIOB
TumnoBbie Bompockl 17151 coOece10BaHus:
. TepmonuHaMuka U craTucTHYECKask (PU3MKA MAJIBIX aHCAMOJIEH.
. Poib moBEepXHOCTU U MPUMOBEPXHOCTHBIX SIBJICHUM.
. AndpakioHHbIH npeent.
. SIBnenus nepenoca. Maible xapakTepHbIE BpEMEHa.

1

2

3

4

5. Crextpsl.
6. KoMo3unoHHbIe HAHOMATEPUAITBI.

7. lucnepcHOYIIPOYHEHHBIE KOMIIO3ULIMOHHBIE MaTepHabl.
8. BOJIOKHUCTBIE KOMITO3ULIMOHHBIE MaT€pUAJIbI.

9. Crnouctbie KOMIIO3UTHI.

1

0. HanocTpykTypHBIE KOHCTPYKIIMOHHBIE CIUIaBbl HA OCHOBE KeJe3a.

Tema 2. HanomeTposnorus
TunoBbie BONPOCHI AJ1st cOOeceI0BaHUS:
. TepmonuHaMuka u craTucTudeckas (PU3MKa MaJbIX aHCaMOJIEH.
. POJIb IOBEPXHOCTH U NPUIIOBEPXHOCTHBIX SIBICHUM.
. JudpakuroHHbBIN TIpened.
. SIBnenus nepenoca. Maible XapakTepHble BpEMEHA.
. CHIeKTpBI.

1
2
3
4
5
6. KoMI103u1IMOHHbBIE HAHOMATEPHUAIIBI.
7. ucriepcHOYynpOYHEHHbBIE KOMITO3UIIMOHHBIE MAaTEPHAIBI.
8. BOJOKHUCTBIE KOMITO3UIIMOHHBIE MaTepUAIIbI.

9. CiioucThbIe KOMIIO3UTHI.

1

0. HanOCTpYyKTYpHBIE KOHCTPYKIIMOHHBIE CIUIaBbl HA OCHOBE JKEJE3a.

Tema 3. TexHoIOrMU NPOU3BOACTBA 0OBEMHBIX HAHOMATEPUAIIOB
TumnoBkie Bompockl 17151 coOece10BaHus:
1. TepmoauHaMuKa M cTaTUCTHYECKAsk (PU3MKA MAJIBIX aHCAMOJIEH.
2. Posib MOBEPXHOCTH ¥ TPUIIOBEPXHOCTHBIX SIBICHHIA.
3. AudpakiimoHHbIH npeen.
4. SIBnenus nepeHoca. Manble XapakTepHbIE BpEMEHA.
5. Crextpsl.



6. KoMII03u1IMOHHbBIE HAHOMATEPHAIIBI.

7. JucriepcHOYnpOYHEHHbIE KOMITO3UIIMOHHBIE MaTePHAIBI.

8. BOJOKHUCTBIE KOMITO3UIIMOHHBIE MaTepUAIIbI.

9. CnoucThble KOMIIO3UTHI.

10. HanocTpyKTypHBIE KOHCTPYKIIMOHHBIE CIUIaBbI HA OCHOBE XKeJe3a.

Tema 4. KoHCTpYKITMOHHBIE 00BEMHBIC HAHOMATEPUATIBI
TumnoBbie Bompockl 17151 coOece10BaHus:
. TepmonuHaMuka 1 craTucTUUecKas (PU3MKA MAJIBIX aHCAMOJIEH.
. Poib moBEpXHOCTH U MPUMOBEPXHOCTHBIX SIBJICHUM.
. AndpakioHHbIH npeent.
. SIBnenus nepenoca. Maible xapakTepHbIE BpEMEHa.

1

2

3

4

5. Crextpsl.
6. KoMo3unoHHbIe HAHOMATEPUAITBI.

7. lucnepcHOYIIPOYHEHHBIE KOMIIO3ULIMOHHBIE MaTepHalbl.
8. BOJIOKHUCTBIE KOMITO3ULIMOHHBIE MaT€pUAJIbI.

9. Crnouctbie KOMIIO3UTHI.

1

0. HanocTpykTypHBIE KOHCTPYKIIMOHHBIE CIUIaBbl HA OCHOBE KeJe3a.

Tema 5. HaHOBIEKTpOHKKA M1 MUKPOCUCTEMHAsI TEXHUKA
TunoBbie BONPOCHI AJ1st cOOeceI0BaHUS:
. TepmonuHaMuka u craTucTudeckas (PU3MKa MaJbIX aHCaMOJIEH.
. POJIb IOBEPXHOCTH U NPUIIOBEPXHOCTHBIX SIBICHUM.
. JudpakuroHHbBIN TIpener.
. SIBnenus nepenoca. Maible XapakTepHble BpEMEHA.
. CHIeKTpBI.

1
2
3
4
5
6. KoMII03u1IMOHHbBIE HAHOMATEPHUAIIBI.
7. JucriepcHOYynpOYHEHHbIE KOMITIO3UIIMOHHBIE MaTePHAIIBI.
8. BOJOKHUCTBIE KOMITO3UIIMOHHBIE MaTepUAIIbI.

9. CiioucThbIe KOMIIO3UTHI.

1

0. HanoCTpyKTYypHBIE KOHCTPYKIIMOHHBIE CIUIaBbl HA OCHOBE JKEJE3a.
4.3 TIpomexxyTouHas aTTecTalus 10 AUCIHUILTMHE TPOBOAUTCS B hopMe 3aueTa

Tunosbie Bonpocekl 3a4era (I1K-6)
TurnoBbie Bompockl 71 3a4eTa
. Pazmepnbie apdexTsr.
. Pu3nyeckas HAHOMEXaHHUKA.
. TepmonuHaMuka U craTucTHYECKask (PU3MKA MAJIBIX aHCAMOJIEH.
. Poib moBEpXHOCTH U MPUMOBEPXHOCTHBIX SIBJICHUM.
. AndpakoHHbIH npenen.
. TeopeTndeckue nmpeaenbl CBOMCTB.
. Obu1rie 0COOEHHOCTH CTPYKTYpPbl HAHOMAaTEPHUAJIOB

00 N N L LN

. OCHOBHBIE Pa3HOBUIHOCTH yriepoaa. Anmas, rpadurt u amopdusiii yrepoa. Kapoun. Knacrepsr.
®dymiepensl. YiepoaHabie HAHOTPYOkH. HeyreponHabie HAHOCTPYKTYPBI

9. 3agaun U 0COOEHHOCTH HAHOMACIITAOHBIX H3MEPECHUI.
10. Mukpockonust. OntTudeckas, 37€KTpOHHAas!, CKAHUPYIOIasl 30HA0Basi MUKPOCKOIIHSI.

11. Iudpaxmuonnsiii ananus. {udpakmius peHTTEeHOBCKOTO U3ITyUYEHUS, JIEKTPOHOB, HEHTPOHOB.
MaioyriioBoe paccesiHue.
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12. PEHTTeHOCTPYKTYPHBII aHAIU3.

13. Cnekrpanbsubie Metoabl. Ontuueckas, UK-dypbe, peHTreHOBCKasi, MAarHUTOPE30HAHCHAsI, Macc-,
raMma-pe30HaHCHAas U MO3UTPOHHAs aHHUTHIISIIIMOHHAS CIIEKTPOCKOTIHS.

14. OcHOBHBIE METOBI MOTYUYECHHUSI KOHCOJIMANPOBAHHBIX HAHOMATEPHAJIOB.

15. [Tony4yeHne NOPOIIKOBBIX HAHOYACTHII.

16. Konconuaanuus 00beMHBIX KOHCTPYKLIMOHHBIX HAHOKPUCTAIIMUYECKUX MaTepUaIOB.

17. AMop¢HbIe criiaBbl. YCI0BUS 00pa3oBaHus aMOPPHON CTPYKTYpBl. MeTo/IbI OMyYeHUs aMOpHBIX
CILIaBOB.

18. CoiicTBa aMOpHBIX METAIITMUECKUX CIUTaBOB. [IprMeHneHne aMopHBIX KPUCTAUIMYECKUX CIUIABOB.
19. HaHOCTpYKTYpUpOBaHHE MPU KPUCTAITU3AIMH aMOP(HBIX CIJIAaBOB.

20. HanocTpyKTypHpOBaHHE MTOJIUMEPOB.

21. HanocTpyKkTypHbI€ TOKPBHITHS. TEXHOJIOTHMN HAHECEHUS HAHOTUICHOK Y HAHOTIOKPBITHIA.

22. CTpoeHue U CBOMCTBA HAHOCTPYKTYPHBIX MOKPBITUH.

23. HaHOoCTpyKTypHBIE OKPBITHS JJIs1 MAIIMHOCTPOCHUS.

24. HaHOCTPYKTYpHBIE OKPBITHSA I MEAULIMHBI.

25. CBepXTBepble MOKPHITUS U3 HAHOKOMITO3UTOB

26. 3axon Mypa.

27. OcHOBHBIE ()YHKIIUA HAHOAICKTPOOHHUKH.

28. ®yHaaMeHTalbHbIE NTpeebl MUHUaTIOpu3auuy. COBEPIIEHCTBOBAHUE TPAIULIMOHHON «KPMHHUEBOID)
AJIEKTPOHUKH.

29. Hanonurorpadus, OCHOBHbIE KOMIIOHEHTHI HHTETPATIBLHBIX MUKPOCXEM.

30. Jlornyeckue U 3alIMUHAIOIINE SUYCHKU.

31. CBsA3u U coeIuHEHUS, NIepeiada JaHHbIX.

32. Cucrema J0JATOBPEMEHHOM MTaMSsITH.

33. MUKpPOAIIEKTPOHUKA «PSJIOM C KDEMHHUEM.

Tunosble 3axanus s 3a4era (ITK-6)
He npenycmotrpeno

4.4. llIkana oueHMBaHUS TPOMEKYTOUHOM aTTECTALMKI

JleckpunTopsl (YpOBHH) — OCHOBHBIC TIPU3HAKH OCBOCHHUS (ITOKA3aTeIn

Ornenka Komnerenuu
TOCTHXKEHHMSI pe3ynbTaTa)

I1IK-6 YMeeT UCIonb30BaTh MPUEMBI U3MEPEHUS (HU3UYECKUX MTapaMeTPOB
CUCTEM, M OOBEKTOB pa3IUYHOM (U3MYECKOM TPHUPOIBI C
WCTIOJIb30BaHIEM MUKPO- U HAHOCUCTEMHOW TEXHUKHU

«3a4TCHO»
(50 - 100 6anoB)

I1K-6 He ymeer wucnonb3oBarh MNpUEMbl H3MEpEHUs (PU3MUECKUX
napaMeTpoB CUCTEM, U OOBEKTOB PAa3IMYHON (PU3MUECKON TPUPOJIBI
C UCTIOJIb30BAHUEM MUKPO- M HAHOCHCTEMHOM TeXHUKU

«HE 3a4TCHOY»
(0 - 49 6anon)

5. MeTonnuyeckue yKkazaHusi JAJis1 00y4a0IUXCS 10 OCBOCHUIO M CHUILIHHBI (MOLYJI)

5.1 MeTtoandeckue yka3aHus IO OPTaHU3AIUN CaAMOCTOSTEIBHOM PabOThI O0YUYaIOIIUXCSI:

[Ipuctynas K W3yYeHUIO TUCIUIUIMHBI, B MEPBYIO Odepelb OOydaromuMmcsi HEOOXOAMMO O3HAKOMHUTBCS
comepxaHueM paboueil mporpammbl nuctuiumabl (PITJ]), xotopas ompezaenser coaepxaHue, o0beMm, a
TaKKe MOPSAIOK U3YUCHHSI U MTPETIOaBaHus yIeOHOM TUCIUILINHEL, €€ pa3/iena, YacTu.

J171 caMOCTOSATENbHOM paboThl BaKHOE 3HaYEHHE UMEIOT pa3zeibl «O0beM U collepikaHue AUCIUTITMHBD),
«YuebHo-MeTonyeckoe U HHGOpMAIIMOHHOE O0ecTieyeHIe TUCIUIUIUHBD U «MaTepruaabHO-TEXHUYECKOe
obecrieueHre JUCITUTUIMHBI, TpOrpaMMHOE obecreueHue, MpodecCHoHaAIbHBIC Oa3bl TaHHBIX 1
MH(OPMAIIMOHHBIE CIIPABOYHBIE CUCTEMBI».

B pazmene «O0beM u copepkaHHE AMCHUIUIMHBDY YKa3bIBAIOTCS BCE pas3leibl U TEMbl H3ydaeMoil
JTUCLMILTMHBL, @ TAK)KE BUJIbI 3aHIATHI U TUTAHUPYEMBI 00bEM B aKaJIeMUYECKHX Yacax.



B pasgene «YuebHO-MeTommyeckoe ©  HMH(OpMAIMOHHOE oOecreueHre AUCHUIUIMHBDY — yKa3aHa
pexoMeHayeMasi OCHOBHAs U IONIOJIHUTEIbHAS JINTEpATypa.

B pasgene «MarepuaabHO-TEXHUYECKOE OOECIeYeHne UCLUUIUIMHBL, MPOrpaMMHOE OOecCIeyYeHue,
npodeccruoHabHble 0a3bl JaHHBIX U MH()OPMAIMOHHBIE CIPABOYHBIC CHUCTEMBD» COIEPKUTCS MEpeueHb
npodeccuoHaNbHBIX 0a3 JaHHBIX U HHPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM, HEOOXOIUMBIX JJISi OCBOCHHUS
JUCLUIUINHBL.

5.2 Pexomennarnuu o0y4aromumcs 1o padbore ¢ TeOPETHUECKUMHU MaTepHallaMu 110 TUCIUILIIMHE

[Ipu uzyyennu u npopabOTKe TEOPETUUECKOr0 MaTepHana HeoOX0AUMO:

- IPOCMOTPETH €Ile pa3 npe3eHTaluo Jeknuu B cucteMe MOODLe, noBTOpUTh 3aKOHCIIEKTUPOBaHHBIN Ha
JEKUMOHHOM 3aHATUM MaTepual M JOMNOJIHUTh €ro € YYEeTOM PEKOMEHJOBAHHOM IOMOJIHUTEIbHOU
JTUTEPaTyphl;

- IPY CaAMOCTOSITEIBHOM M3yYE€HHH TEOPETUUYECKOM TEMBI CAENATh KOHCIIEKT, UCIOJIb3Ysl PEKOMEHIOBAHHBIE
B PII/] ucrounuku, npodeccruoHaibHble 0a3bl JaHHBIX U HHPOPMAIIMOHHBIE CIIPABOYHBIE CUCTEMBI:

- OTBETUTD Ha BOIIPOCHI JIsl CAMOCTOATEILHON pabOoThI, TTO TeMe MpecTaBieHHbIe B myHKTe 3.2 PIT/I.

- [P IOATOTOBKE K TEKYIIEMY KOHTPOJIIO HCIIOJIb30BaTh MaTepralibl (hoHIa oreHouHbIX cpencts (POC).
5.3 Pexomenpanuu no pabote ¢ Hay4HOH 1 yueOHOM JuTepaTypoit

PabGoTa ¢ OCHOBHOM M JONOJIHUTENBHOM JHMTEPAaTYpOl SBISETCS IIaBHOM (OpMOIl caMOCTOATENbHOM
paboThl M HEoOXOoaMMa MPH MOATOTOBKE K YCTHOMY ONpPOCY Ha CEMUHApPCKUX 3aHATHAX, K Jebartam,
TECTHUPOBAHHUIO, 3Kk3aMeHy. OHa BKIIOYaeT MpopabOTKy JIEKIMOHHOTO MaTephalia U PEeKOMEHIOBAHHBIX
HCTOYHMKOB U JINTEPATYPHI 110 TEMATHKE JIEKIIUH.

KoHCHeKT JIeKInu JOJKEeH coliepKaTh peepaTuBHYIO 3alIUCh OCHOBHBIX BOIPOCOB JICKIIUH, B TOM YHCIIE C
ornopoii Ha pa3MmeleHHsle B cucteme MOODLe mpe3eHTay, OCHOBHBIX MCTOYHUKOB M JIMTEPATYphl IO
TeMaM, BBIBOJBI MO KaXAOMY Bompocy. KOHCIeKT MOXKeT OBITh BBITIONHEH B paMKax pacliedyaTKd BbIIa4uH
MPe3eHTAlUi JIGKIUH WM B OTACNBHOW TeTpaau mo mpeaMery. OH JOKeH OBITh aKKypaTHBIM, XOPOIIO
YUTAaEMBbIM, HE COAEPIKATh HE OTHOCALIYIOCS K TeMe HH(POPMAITUIO HITH PUCYHKH.

KoHcnieKThl HayyHOW JHUTEparypbl MPU CaMOCTOSATENBHOM IMOATOTOBKE K 3aHATHUAM JOJDKHBI COJEPIKaTh
OTBETHl HA KaX/blii TOCTaBICHHBIH B TEME BONPOC, MMETh CCHUIKY Ha HCTOYHHK WH(POpPMALUU C
00s13aTeNbHBIM YKa3aHUEM aBTOpAa, HAa3BaHMS W TOJa W3AAHUS HUCIOJIb3YeMOH HaydyHOW JHMTEpaTyphl.
KoHcniekT MoOXeT ObITh ONOpPHBIM (COAEpXAaTh JUIIb OCHOBHBIC KIIIOUYEBbIC MO3HMIIMHU), HO TPH 3TOM
MO3BOJISIIOIMM  JIaTh TIOJIHBIA OTBET IO BOINPOCY, MOXET ObITh MOAPOOHBIM. OO0bEeM KOHCHEKTa
OIIPENETSAETCS CAMUM CTYIACHTOM.

B nporecce paboThl ¢ OCHOBHOM W JOTIOTHUTEIIBHON JTUTEPATYPOH CTYICHT MOXKET:

- JenaTh 3allUCU IO XOAy 4YTE€HHS B BHJIE NPOCTOr0 WIM pPa3BEPHYTOrO IIaHa (co31aBaTh IEPEUYECHb
OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B UCTOYHHKE);

- COCTaBJATH TE3HUCHl (LMTHpOBaHHE HauOoJee BAKHBIX MECT CTaTbu MJIM MOHOTpaduu, KOPOTKOE
U3JI0KEHUE OCHOBHBIX MBICJIEH aBTOpA);

- TOTOBUTH aHHOTAIMH (KpaTKoe 000011eHe OCHOBHBIX BOIIPOCOB PabOTHI);

- CO3/1aBaTh KOHCIIEKTHI (Pa3BEPHYTHIC TE3UCHI).

5.4. PexomeH1a1iuy MO NOATOTOBKE K OTAEJIBHBIM 33aHUAM TEKYIIETO KOHTPOJISA

CobecenoBanue MpenanojaraeT OpraHu3aluio Oecelpl MpernoAaBareist co CTyAEHTaMH 10 BOIpOcam
MPAKTHUYECKOTO 3aHATUS C LIEJbI0 Oojiee OOCTOATEIHHOTO BBISBICHHUS UX 3HAHUN MO OINpeneIeHHOMY
pasgeny, Teme, mpobieme U T.I. Bce wieHbl Ipynmbl MOTYT Y4acTBOBaTh B OOCYXKIEHUH, J00aBIATH
nH(pOpMaIUIO, TUCKYTUPOBATh, 3a/1aBaTh BOIIPOCHI U T.1.

YCTHBIE OMpOC MOXET TMPUMEHATHCS B pas3audHbIX (Qopmax: (QpoHTaIbHBIN, WHIWBUIYAIBHBIN,
KOMOMHUPOBaHHBIA. OCHOBHBIE KaUY€CTBA YCTHOTO OTBETA MOJIJIEKAIIETO OIICHKE:

- MPaBWJIBHOCTh OTBETA 110 COAECPIKAHHUIO;

- IOJTHOTA U TIIyOuHa OTBETA;

- CO3HATEJIbHOCTh OTBETA;

- JIOTHKA U3JI0KEHUS MaTepuaa;

- pPalMOHAJIBLHOCTh UCIIOJIb30BaHHBIX PUEMOB U CTIOCOOOB PEIlIEHUS TOCTABIEHHON yueOHO! 3a/1auu;

- CBOEBPEMEHHOCTh M 3((EKTUBHOCTH MCIIOIB30BAHUS HATNISIHBIX MOCOOMHA M TEXHUYECKUX CPEICTB IPH
OTBETE;
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- CTIOJIb30BaHUE JOTIOTHUTEIBHOTO MaTepHaa;
- palMOHAJIBLHOCTD UCIIOB30BAaHUSI BPEMEHU, OTBEJICHHOTO Ha 3a/1aHue.

YCTHBI OIIPOC MOXKET CONPOBOXKAATHCS IMPE3CHTALUEH, KOTOpas IMOATOTaBIMBAECTCA IO OAHOMY U3
BOIPOCOB MPAKTHYECKOTO 3aHATUS. [IpH BRICTYIUIEHHH ¢ Mpe3eHTalnueld HeoOXoauMo odpamarb BHUIMaHUE
Ha TaKWe MOMEHTHI KaK:

- colep)KaHUE TPE3CHTALMU: aKTyalbHOCTh TEMbI, IOJIHOTA €€ PACKPBITHSA, CMBICIOBOE COJAEp)KAHUE,
COOTBETCTBHE 3asBJIEHHOM TEMbI COJIEPIKaHNIO0, COOTBETCTBHE METOAUYECKUM TPEeOOBAHUAM (LIETTU. CCHUIKU
HA PECYpChl. COOTBETCTBUE COACpPKAHUS U JIMTEPATypbl), MpaKTUUeCcKas HaNpaBIeHHOCTb, COOTBETCTBUE
cofiepaHusl 3asBICHHON QopMe, aleKBaTHOCTh UCIOIb30BAHUS TEXHUYECKHUX CPEACTB YUeOHBIM 3ajlauam,
MOCJIEZIOBATENBHOCTD U JIOTUYHOCTDH MPE3EHTYEMOT0 MaTepuara;

- odopMiieHHE TMpe3eHTAlMU: O00bheM (OMTHUMATbHOE KOJWYECTBO), AW3alH (YUTAEMOCTh, HAJIMYHE U
COOTBETCTBHE TpaUKd U aHUMAIMH, 3ByKOBOo€ OQOpMIIEHHE, CTPYKTypUpOBaHHE HUHOpMAINH,
COOTBETCTBHE 3asBICHHBIM TPEOOBAaHUSAM), OPUTHHAIBHOCTH O(OPMIIEHUS, SCTETHKA, HCIIOJIb30BaHUE
BO3MOXKHOCTH MPOTPAMMHOM CpPeIbl, COOTBETCTBHE CTaHIAapTaM o(pOpMIICHUS;

- TMYHOCTHBIE KaueCTBa: OPATOPCKUE CIIOCOOHOCTH. COOMIOIEHUE pErIaMeHTa, SMOIIMOHATILHOCTh, YMEHUE
OTBETUTH Ha BOIIPOCHI, CUCTEMaTU3UpOBaHHbIE, INTyOOKKE U MOIHbIE 3HAHUS 110 BCEM pa3jiesaM MporpaMMmbl:
- coep)KaHWe BBICTYIUICHHUS: JIOTUYHOCTh H3JI0KEHHUS Marepualia, pacKpbITUE TEMBl, JOCTYIHOCTh
uznoxkeHus, d3PpdextuBHOoCcTh npuMeHeHuss cpeacts HWKT, cmocoObl u  yciaoBHsS JIOCTHXKEHUS
pPEe3yNBbTaTUBHOCTH W 3(P(EKTUBHOCTH U1l BBIMOJHEHHS 3a/1a4d CBOeH MpOo(eCCHOHAIBHONW WM Y4eOHOU
NeSITeIbHOCTH, JJ0Ka3aTeJIbHOCTh NMPUHUMAEMBIX PEIICHUM, YMEHHE apryMEHTHPOBATh CBOM 3aKIIIOYCHMUS,
BBIBO/IbI.

6. YueOHO-MeToAN4YecKOe U HHPOPMALIMOHHOE 00ecrieyeHrue TUCIHIIINHBI

6.1 OcHOBHas nuTEpaTypa:
1. Tonoun KO.1. OcHOBBI HaHOTEXHONOTUM. - M.: MammHocTpoenue, 2012. - 653 c.

2. Connues, O. II., Ilpsxun, E. W., Bonorxauuna, C. A., IlerkoBa, A. II. Hanorexnomoruu u
CrienagbHbIe MaTepuaibl ;. yueOHoe mocodue s By30B. - 2023-07-26; HaHOTEXHONIOTHY U CIICIMAIbHBIC
Marepuanbl. - Cankr-IlerepOypr: XUMU3IAT, 2020. - 336 c. - Tekct : anekrponnsii / [IPR BOOKS
[caiit]. - URL: http://www.iprbookshop.ru/97818.html

6.2 JlonosHUTENBHAS IUTEpPATYpA:

1. Butsss, I1. A., CBunyHoBuy, H. A. OCHOBBI HAHOTEXHOJIOTHI U HAHOMATEPHAJIOB : yueOHOEe mocodue. -
2023-01-20; OcHOBBI HAHOTEXHOJIOIMI U HAaHOMaTepuasloB. - MuHck: Beinniimas mkona, 2010. - 302 c. -
Tekcer : anextponnsrii / IPR BOOKS [caiit]. - URL: http://www.iprbookshop.ru/20108.html

6.3 NHBIe HCTOYHUKU:

1. Enunoe okHO nocTyna K oOpa3oBareibHBIM HHTEpHET-pecypcam PDenepansHoro noprana «Poccuiickoe
obpazoBanue» - http://window.edu.ru/catalog/?p rubr=2.1.21%2F

2. YHHUBEpCHUTETCKass OMOIMOTEeKAa OHJIAlH: AIEKTPOHHO-0MOIMoTe Has cuctema - http:// www.biblioclub.ru

3. Koncymprant cryaeHTta. ['ymMaHuTapHble HAayKd:  OJICKTPOHHO-OMONIMOTEYHass  cuUCTeMa -
http://www.studentlibrary.ru

4. ®enepanbublil moptan «Poccuiickoe odpazoBanue» - http:// www.edu.ru/
5. Poccuiickas HarmoHanbpHas oubamoreka - http://www.nlr.ru/
6. Hayunas snexkrponHast 6ubnuoreka Poccuiickoil akajeMun ecTecTBO3HaHUS - Www.monographies.ru

7. MaTepuaibHO-TeXHHYECKOe o0ecnedeHue M CHUIIMHBI, IPOrPpaMMHOe odecrieveHne,
npodeccuoHaIbHbIEe 0a3bI JAHHBIX U HHPOPMAIIMOHHBIE CTIPABOYHbIE CHCTEMbI

I[JIH MMPOBCACHUA 3aHATUN 110 JUCHUITIINHE HGOGXO,Z[I/IMO CJICAYyIOIICC MAaTrCpUaJIbHO-TCXHUYCCKOC
OGCCHC‘-IGHI/ICZ yqe6HHe AyaIuTOpruu JId TIPOBCACHUA 3aHATUN JICKIIUOHHOI'O W CCMHUHAPCKOT0 THIIA,
IPYIIIOBbIX M WHIUBHUIYaJIbHBIX KOHCYJIBTALMM, TEKYyLIEr0 KOHTPOJII M IPOMEKYTOYHOM arTecTalud,
IIOMCIICHUSA OJIs1 CaMOCTOSITEIILHOU pa6OTI:I.
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VY4eOHble ayTUTOPUN U MIOMEIICHHUS ISl CAMOCTOSTEILHON pabOThl YKOMIUIEKTOBAHBI CHICIIMATM3UPOBAHHOM
MeOeNbI0 U TEXHUYECKUMHU CPEACTBAMHU 00yUeHHUsI, CITy>KalllUMHU JJIsl TIPeACTaBIeHUs yueOHoM nHpopManuu
OO0JIBIION ayTUTOPHH.

[TomereHust 111 CaMOCTOSITEIbHON pabOThl YKOMITJIEKTOBAHBI KOMIIBIOTEPHOW TEXHUKOM C BO3MOXKHOCTBIO
MOAKITFOYEHHUS K ceTn "UnTepuer” u obecrieueHrEeM JloCTyna B AIEKTPOHHYIO
nH(pOPMAITMOHHO-00pa30BaTEIBHYIO CPeNy YHUBEPCUTETA.

Jlnst mpoBeeHusl 3aHATHI JICKIIMOHHOTO THIIAa UCTIONB3YIOTCS HAOOPBI IEMOHCTPAILIMOHHOTO 000PYI0BaHUS,
00ecreYnBaroIe TEMaTHYEeCKHE WILTIOCTPAIH (TIPOEKTOP, HOYTOYK, SKpaH/ MHTEPaKTUBHAS JOCKA).

JlumeH3noHHOE U CBOOOHO pacIpOCTpaHsIeMOe IPOrpaMMHOE 00eCTICYeHHE:

Kaspersky Endpoint Security ans OusHeca - Cranmaptasiii Russian Edition. 1500-2499 Node 1 year
Educational Renewal Licence

Microsoft Office [Ipodeccronanbhsrii mioc 2007
7-Zip 9.20

Onepanuonnas cucrema Microsoft Windows 10
Adobe Reader XI - Russian

[Tpodeccuonanpubie 6a3bl JaHHBIX U MH(POPMAITMOHHBIC CITIPABOYHBIE CUCTEMBI:
1. Hayunas snekrponnas 6ubianoreka eLIBRARY.ru. — URL: https://elibrary.ru

2. Web of Science: monuremarnyeckas pedeparuBHo-OMOnuorpaduyeckass U HayKoMeTpuueckas 0Oasza
nanabix . — URL: https://apps.webotknowledge.com

3. Scopus: 6a3a ganHbix . — URL: https://www.scopus.com

4. DIEKTPOHHBII Karajor DyHIaMEeHTaIbHON OnOIMOTEeKN TI'V. - URL:
http://biblio.tsutmb.ru/elektronnyij-katalog

5. OnexrponHas 6ubnmoreka TI'Y. — URL: https://elibrary.tsutmb.ru/

6. Poccuiickas rocynapctBernas oubnmoreka. — URL: https://www.rsl.ru

7. Poccuiickast HarmoHanbHas Oubmanoreka. — URL: http://nlr.ru

8. [Ipesunentckas 6mbamoreka mmenu b.H. Enprimaa. — URL: https://www.prlib.ru
9. OnexrponHas 6udnoreka PODU. — URL: https://www.rtbr.ru/rffi/ru/library

JJIeKTPOHHasi HH(POPMALIMOHHO-00pa3oBaTe/IbHAsA Cpeaa
https://auth.tsutmb.ru/authorize?response type=code&client id=moodle&state=xyz

B3aumoneiicTBue mpenopaBaTenss M CTy[JEHTa B Ipolecce OOy4eHHUs OCYLIECTBISETCS MOCPEICTBOM
MYJIBTUMEUMHBIX, THIIEPTEKCTOBBIX, CETEBBIX, TEICKOMMYHHUKAIIMOHHBIX TEXHOJOTHUH, HUCHOIb3YEMBIX B
ANIEKTPOHHOH MH(OPMAIIMOHHO-00Pa30BATEILHON CPEie YHUBEPCUTETA.



