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1. lean u 3agaun AUCHUATIHMHBI
1.1 Henp qucuuruivHel — GopMUpOBaHUE KOMIIETEHIIHIA:

IIK-1 CrocobeH oCymiecTBIsATbCS MOHTaX, HalaIKy, HACTPOHNKY, DPETYIUPOBKY, OIBITHYIO IMPOBEPKY
paboTOCITOCOOHOCTH, UCTIBITAHUS CPEACTB M O0OPYOBAHUS CETEH U OpraHU3AIMK CBSI3H

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

- TEXHOJIOTMUYECKUUN

1.3 JIucuurniauHa OpHEHTHPOBAaHA HA MOATOTOBKY OOydYaromuxcs K MpodeCCHOHAIBLHON JEsSTEIhHOCTH B
chepe: 06 Cps3p, uHPOpPMAIIMOHHBIE W KOMMYHHUKAIIMOHHBIE TEXHOJOTHU (B cdepe pa3paboTku,
MPOEKTUPOBAHUS, HUCCIIEOBAHUSA U SKCIUTyaTalliM PaJAHOIEKTPOHHBIX CPEICTB U PaAMOIEKTPOHHBIX
CUCTEM DPA3IMYHOTO Ha3zHaueHUs; B chepe 0O0pOHbI U 0€30MaCHOCTH TOCYIapCcTBa U MPaBOOXPAHUTEIBHOM

NESATETLHOCTH)

1.4 B pesynbrare 0CBOCHHSI TUCIUILUIUHBI Y 00YYaroIMUXCsl TOJIKHBI ObITH COPMUPOBAHBI:

O0001IEeHHBIC TPYIOBBIE

KO,I[ 1 HAUMCHOBAHUC

(hyHKUMY / TPYAOBBIC komriereHiu @I'OC BO,
(GbyHKUMY / TPYyAOBBIC U HEOOXOIUMOM ISt .
WnankaTopbl JOCTHXKEHHSI KOMIIETEHIHHA
npodeccroHaIbHbIE (hopMHpOBaHUS TPYAOBOTO
JeiicTBus (py HaTU9IUU WK Ipo(ecCHOHATBHOTO
npodcranaapra) nefcTBUS
[TIK-1 Cnocoben Unenrudunupyer dbu3uaeckue MIPOTIECCHI,
OCYILECTBIIATHCSI MOHTAX, |IPOUCXOAALINE B HOIYIPOBOAHUKAX M NpHOOpax Ha HX
HaJlaJIKy, HaCTPOMKY, OCHOBE

PETYIUPOBKY, OTIBITHYIO
MIPOBEPKY
paboTocmocobHOCTH,
WCIIBITaHUS CPEACTB U
obopymoBaHuUs ceTe u
OpraHu3aluil CBA3U

1.5 CormacoBanue MCKIUCHTUIITIMHAPHBIX CBsI3eH JAWUCIMIIINH, OGCCHG‘-II/IBEIIOH_II/IX OCBOCHHC KOMHGTGHHHﬁ:

I[IK-1 CnocobeH ocCymIeCTBIATBCA MOHTaX, HaJaAKy, HACTPOWKY, PpEryIHUpOBKY,
OTBITHYIO TIPOBEPKY pabOTOCTIOCOOHOCTH, UCTIBITAHUS CPEJICTB U O0OPYIOBaHUS CETEH U
OpraHu3aluil CBA3U

Ne HaumenoBanue dopma oOyyeHus

/o JHCIUATLINH,
OTIpENETAIONINX

MEXIUCIUIUIMHAPHBIE

CBA3U

Ounas 3aounas
(cemectp) (cemectp)

1134|5813 ([4(5]|38

1 |BBenenue B + +
CIECIMATLHOCTD
2 |Uudopmarrka u + +
nH()OPMAITOHHEIE
XapaKTepPUCTUKH
KaHaJIOB CBS3H

3 |O3HakoMHUTEIBHAS + +
IIPaKTHKA

4 |®usuka U XUMHA + +
MOBEPXHOCTHBIX
SIBIICHUN




5 |Dusnka u xumus + +
paauoMarepHualioB

6 |Pu3nka 1 XUMHUS + +
TBEPIIOrO TeNa

7 |Lludposas o6padoTka + | + + | +
CHUTHAJIOB

2. Mecto nucuuninHbl B cTpykrype OIl 6akanaBpuara:

HucuunnuHa «@PU3NYecKue OCHOBbI MHUKpPO- W HAHOCHUCTEMHOM TEXHHUKH» OTHOCHTCS K 4YacTH,
dbopMupyeMoOil yd4acTHHKaMU OOpa30BaTeNIbHBIX OTHOIICHHWH, ydyeOHoro tuiana OIl mo HampaBieHUIO
noarotoBku 11.03.02 - UH)OKOMMYHHKAITMOHHBIE TEXHOJIOTHHA U CUCTEMBI CBS3H.

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

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

Oumnas: 2 3.¢.

3aounas: 2 3.e.

Bun yueOHo# paboTh Qunas 3aounas
(Bcero yacoB) | (Bcero 4yacon)
O0mast Tpy10éMKOCTb TUCHHUILIHHBI 72 72
KonrakTHast pabora 32 8
Jlexuuu (Jlexuum) 16 4
[Tpaktuueckue (Ilpakt. pab.) 16 4
CamocrostensHas padota (CP) 40 60
3ager - 4
3.2.Conepxanue Kypca:
Ne Ha3zpanwne Bun yuebnol paboThI, yac. DopMBI TEKYIIIETO
TEMBI paszzerna/TeMsl Jexuun | Ipakr. CP KOHTPOJIS
pao.
O|3[0|3 |03
8 cemectp
1 @dyHnaMeHTalbHbIC CobecenoBanue
ocHOBBIL. CtpykTypa | 4 | 2 | 2 1 6 | 10
HAaHOMATEPUAJIOB
2 HanomeTpomnorus 4 2 2 1 6 | 10 Co0OecenoBanue
3 Texnonoruu CobecenoBanue
MIPOU3BOACTBA
Og"beMHIjX 2 |2 ! 8|10
HAHOMAaTEePUAJIOB
4 KoHCTpyKITMOHHBIE CobecenoBanue
00bEeMHBIE 3 - 4 1 |10 |10
HaHOMaTepUaIIbI
5 Hanosnekrponuka u CobecenoBaHue;
MHKPOCHUCTEMHAs 3 - 6 - (10 | 20 KonTtponbHas
TEXHUKa pabora

Tema 1. dynapamenTanbHbie 0CHOBbI. CTpykTypa HaHoMmaTepuaJos (ITK-1)
Jlekumus.



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-1)

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 (IIK-1)

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-1)

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 1 MUKpocucTeMHasi Texnuka (ITK-1)

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

nocermaeMocTs — 10 6amioB
TEeKyIui KOHTposib — 70 6aioB

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

Pacnipenenenre 6aJiioB 10 3aaHKSIM:

No  [HaszBanue Ttembl | DopMbl Max. MeTtoauka mpoBeICHUS 3aHATUS U OLICHKU
Te | /BHUI y4eOHOH |TEKyLIero | KOJ-BO
MBI paboThI KOHTpoJist | 0asuioB
/ cpe3sl
1. | ®ynnamenrans | Cobeceno 15 IIpopaboTka KOHCHEKTOB JEKIMH W BOMPOCOB, BBIHECEHHBIX Ha
HBIE OCHOBEI. BaHHE CaMOCTOSITETIbHOE ~ M3Y4YeHHE OCHOBHOW W JOHONHUTEIHHOMN
Crpykrypa JUTEPATypPbl; MOAr0TOBKA K KOHTPOJIBHOM padore.
HaHOMaTEepHUAIO
B
2. |Hanomerponoru | Cobeceno 10 [IpopaboTka KOHCIIEKTOB JICKIIM W BONPOCOB, BBHIHECEHHBIX Ha
s BaHUe(KO CaMOCTOSITETIbHOE ~ M3Y4YeHHE OCHOBHOW W JONONHUTEIHHOMN
HTPOJIBH JUTEPATypPbl; MOArOTOBKA K KOHTPOJIBHOH padore.
blIii cpe3)
3. Texuonorum | Cobeceno 20 [IpopaboTka KOHCIIEKTOB JICKIIM W BOIPOCOB, BBIHECEHHBIX Ha
MPOM3BOACTBA BaHHE CaMOCTOSITETIbHOE ~ M3Y4YeHHE OCHOBHOW W JONONHUTEIHHOMN
00BEMHBIX JUTEPATypPbl; MOAr0TOBKA K KOHTPOJIBHOM padore.
HaHOMaTepHUAJIO
B
4. |Koncrpykumons | Cobeceno 20 [IpopaboTka KOHCIIEKTOB JICKIIM W BONPOCOB, BBHIHECEHHBIX Ha
bIe 00bEMHBIE BaHHE CaMOCTOSITETIbHOE ~ M3Y4YeHHE OCHOBHOW W JONONHUTEIHHOMN
HaHOMAaTepHUAITBI JUTEPATypPbl; MOArOTOBKA K KOHTPOJIBHOH padore.




5. |Hanoanekrponu | Cobeceno 15 [IpopaGoTka KOHCIIEKTOB JICKIIMA W BONPOCOB, BBHIHECEHHBIX Ha
Kau BaHUE CaMOCTOSITEILHOC  W3Y4YCHHE OCHOBHOW H  JIONOJHHUTEIHHOU
MUKPOCHCTEMHA JIUTEPATYPhI; TIOATOTOBKA K KOHTPOJILHOMU paboTe.
S TEXHUKA
Kontpon 10 KontponeHast pabora mpeacrtaBiseTr coboit Tect m3 10 Bompocos.
bHas CTyneHT OTBETHB MPaBUIHHO Ha BOIPOC MOIyYaeT 3a Hero 1 Oarr
padora(x
OHTPOJbH
blIii cpe3)
6. ITocemaeMocThb 10 10 6amnoB — crynent nocetui Bce 100% 3ausTuit

7-9 GanmoB — CTyAeHT moceTu He MeHee 80% 3aHsaTuit

4-6 6amioB — CcTyeHT nmoceTwi He MmeHee 50% 3aHaTuit

1-3 Gaa — CTyIeHT MOCeTHIT He MeHee 25% 3aHaTuit

Ecnu crynenT mocermn meHee 25% 3aHATHIA, 0AJUTBI HE HAUUCIISIFOTCS

7. [IpeMuansHbie OaIbl 20 JlononHUTENbHBIE TPEMUATBHBIE OAJUIBI MOTYT OBITh HAYHMCIICHBI:
- 3a TPOEKT, BBHINOJHEHHBIH TO 3aka3dy paboromarenss W
peanu30BaHHBIA Ha

npaktuke — 20 6aJIIoB; - MOCTOSHHAS AKTUBHOCTD BO BPEeMs
MPaKTUIECKUX 3aHATHH — 10 6asos;

- TIOJIHOCTBIO TIOATOTOBJIEHHAS K

MyOJUKAIMU CTAThsI [0 TEMATHKE B

paMkax qucuuIiuinHel — 10 6asos;

- y4acTue ¢ JOKJIaJ0M BO

BCEPOCCHICKON OJTUMIIHMAJIE TIO

TeMaTHKe n3ydaeMol qucrumiuse — 20

0aoB;

- y4acTue B BBICTABKE IO TEMAaTHKe

M3y4aeMou TUCIIUILTUHBI — 20 0aIlIoB;

- MyOMUKaIKs CTaThH 110 TEMATHKE

W3y4YaeMoil JUCLIUIUIMHBI B COOpHHKE

CTYACHYECKHX paboT / MaTepuaiax

BCEPOCCHICKON KOH(EpeHLINH /

KypHnaie u3 nepeurst BAK—10/15/

20

8. Hroro 3a cemectp 100

Hrorosas omenka mo 3a4eTy BbicTaBisieTcs B 100-0amipHOM MIKaie U B TPAIUIIMOHHON YeThIpex0aTbHOM
mkane. [lepeBog 100-0ayutbHONM  PEHTHMHTOBOM  OLIGHKHM 1O  JUCIHUIUIMHE B TPAIUIHOHHYIO
YEThIPEX0aUTBHYIO OCYIICCTBIISETCS CIASAYIOMNUM 00pa3oM:

100-6ayuipHasA cucTeMa TpanuimonHas cucteMa

50 - 100 GayuioB 3auTeHo

0 - 49 6aiut0oB He 3aureno

4.2 TunoBsie OLIEHOYHBIE CPEACTBA TEKYIIIETO KOHTPOJIS
KounrtpoJsbHnasi padora

Tema 5. HaHOBIEKTpOHKKA M1 MUKPOCUCTEMHAsI TEXHUKA
TunoBbie BONPOCH! AJ1s1 KOHTPOJIBHOM paboThl
1. [Tepeunciure ocHOBHBIE ()OPMBI yIIIepoaa
2. udpakioHHBIN Ipeien.
3. 3akoH Mypa.
4. 3amaun 1 0COOEHHOCTH HAHOMACIITAOHBIX U3MEPEHUI.
5. YcnoBus o6pa3zoBaHus aMOPGHOM CTPYKTYPHI.




6. MeTozp! nosryueHust aMOp(HBIX CIIJIABOB.

7. OCHOBHBIE KOMIIOHEHTbI HHTETPAJILHBIX MUKPOCXEM.
8. Onruko-mexannueckne MOMC.

9. Pamnorexanuyeckue MOMC.

10. BosoKHUCTBIE KOMIIO3ULIMOHHBIE MAaTEPUAJIBL.

CobecenoBanne

Tema 1. @ynnamenTanbHble OCHOBBL. CTPYKTypa HaHOMAaTEPHUAJIOB
TumnoBkie Bompockl 17151 coOece10BaHus:
. TepmonuHaMuka U craTucTHYECKask (PU3MKA MAJIBIX aHCAMOJIEH.
. Ponb moBEepXHOCTU U MPUMOBEPXHOCTHBIX SIBJICHUM.
. AndpakoHHbIH npenen.
. SIBnenus nepeHoca. Maible XxapakTepHbIE BpEMEHa.

1

2

3

4

5. Crextpsl.
6. KoMo3uinoHHbIe HAHOMATEPUAITBI.

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

9. Crnouctble KOMIIO3UTHI.

1

0. HanocTpykTypHBIE KOHCTPYKIIMOHHBIE CIUIaBbl HA OCHOBE KeJe3a.

Tema 2. HanomeTposnorus
TunoBbie BOIPOCHI A5t cOOece0BaHUS:
. TepmonuHaMuka u craTucTUdeckas (pU3MKa MaJIbIX aHCaMOJIEH.
. POJIb IOBEPXHOCTH U NPUIIOBEPXHOCTHBIX SIBICHUM.
. JudpakuroHHbBIN TIpened.
. SIBnenus nepenoca. Maible XapakTepHble BpEMEHA.
. CHIeKTpBI.

1
2
3
4
5
6. KoMI103u1IMOHHbIE HAHOMATEPHAIIBI.
7. JucriepcHOYynpOYHEHHbIE KOMITO3UIIMOHHBIE MAaTePHAIBI.
8. BOJOKHHUCTBIE KOMITO3UIIMOHHBIE MaTepUAIbI.

9. CnoucThIe KOMIIO3HUTEI.

1

0. HanOCTpYyKTYypHBIE KOHCTPYKIIMOHHBIE CIUIaBbl HA OCHOBE JKEJE3a.

Tema 3. TexHoIOrMU NPOU3BOACTBA 0OBEMHBIX HAHOMATEPUAJIOB
TumnoBkie Bompockl 17151 coOece10BaHus:
. TepmonuHaMuKka U craTucTHYECKas (PU3MKA MAJIBIX aHCAMOJIEH.
. Poib moBEpXHOCTH U MPUMOBEPXHOCTHBIX SIBJICHUM.
. AndpakioHHbIH npeen.
. SIBnenus nepenoca. Maible xapakTepHbIE BpEMEHa.
. Criextpsl.

1
2
3
4
5
6. KoMo3unoHHbIe HAHOMATEPUAIIBI.
7. lucnepcHOYIIPOYHEHHBIE KOMIIO3ULIMOHHBIE MaTepHabl.
8. BOJIOKHUCTBIE KOMITO3ULIMOHHBIE MaTepUaJIbl.

9. Crnouctbie KOMIIO3UTHI.

1

0. HanocTpykTypHbBIE KOHCTPYKIIMOHHBIE CIUIaBbl HA OCHOBE KeJe3a.

Tema 4. KoHCTpyKIIMOHHBIE 00BEMHBIE HAHOMATEPHAIIBI
TurnoBbie BOPOCHI 17151 COOECETOBaHUS:



1. TepmoguHaMuKa U cTaTUCTUYECKAsk (PU3MKA MAJIBIX aHCAMOJIEH.
. Poib moBEpXHOCTH U MPUMOBEPXHOCTHBIX SIBJICHUM.
. AndpakioHHbIH npeent.
. SIBnenus nepenoca. Maible xapakTepHbIE BpEMEHa.
. Criextpsl.

2
3
4
5
6. KoMo3unoHHbIe HAHOMATEPUAITBI.
7. lucnepcHOYIIPOYHEHHBIE KOMIIO3ULIMOHHBIE MaTepHabl.
8. BOJIOKHUCTBIE KOMITO3ULIMOHHBIE MaT€pUaJIbI.

9. Crnouctbie KOMIIO3UTHI.

1

0. HanocTpykTypHBIE KOHCTPYKIIMOHHBIE CIUIaBbl HA OCHOBE KeJe3a.

Tema 5. HaHOBIEKTpOHKKA M1 MUKPOCUCTEMHAsI TEXHUKA
TunoBbie BOIPOCHI AJ1st cOOeCce0BaHUS:
. TepmonuHaMuka u craTucTUdeckas (pU3MKa MaJIbIX aHCaMOJIEH.
. POJIb IOBEPXHOCTH U NPUIIOBEPXHOCTHBIX SIBICHUM.
. JudpakuroHHbBIN TIpened.
. SIBnenus nepenoca. Maible XapakTepHble BpEMEHA.
. CHIeKTpBlI.

1
2
3
4
5
6. KoMI103u1IMOHHbIE HAHOMATEPHAIIBI.
7. JucriepcHOYNpOYHEHHbIE KOMITO3UIIMOHHBIE MAaTePHAIIBI.
8. BOJOKHHUCTBIE KOMITO3UIIMOHHBIE MaTepUAIbI.

9. CnoucThIe KOMIIO3HUTEI.

1

0. HanOCTpYyKTYypHBIE KOHCTPYKIIMOHHBIE CIUIaBbl HA OCHOBE JKEJE3a.
4.3 TIpomexxyTouHas aTTecTalus 10 AUCIHUILTNHE IPOBOAUTCS B hopMe 3aueTa

Tunosbie Bonpocekl 3auera (I1K-1)
TurnoBbie BOmpockl 71 3a4eTa
. Pazmepnbie apdexTsr.
. Pu3nyeckas HAHOMEXaHHUKA.
. TepmonuHaMuka U craTucTHYECKask (PU3MKA MAJIBIX aHCAMOJIEH.
. Poib moBEpXHOCTH U MPUMOBEPXHOCTHBIX SIBJICHUM.
. AndpakoHHbIH npenen.
. TeopeTndeckue npeaenbl CBOMCTB.
. Oburie 0COOEHHOCTH CTPYKTYphl HAHOMAaTEPHUAJIOB

00 3 N L LN

. OCHOBHBIE Pa3HOBUIHOCTH yriepoaa. Anmas, rpadut u amopdusiii yrepoa. Kapoun. Knacrepsr.
®dymiepensl. Yiepoaabie HAHOTPYOkH. HeyrneponHabie HAHOCTPYKTYPBI

9. 3agaun U 0COOEHHOCTH HAHOMACIITAOHBIX H3MEPECHU.
10. Mukpockonust. OntTudeckas, 37€KTpOHHAas!, CKAHUPYIOIasl 30HA0Basi MUKPOCKOIIHS.

11. Iudpaxmuonnsiii ananus. {udpakuus peHTTEeHOBCKOTO U3ITyUYEHUS, JIEKTPOHOB, HEHTPOHOB.
MaioyriioBoe paccesiHue.

12. PEHTreHOCTPYKTYpPHBIN aHATU3.

13. Cnekrpanbhbie MeTonbl. Ontuueckas, MK-dypbe, peHTTeHOBCKas, MarHUTOPE30HAHCHAs, Macc-,
raMMma-pe30HaHCHas U NO3UTPOHHAs aHHUTWIISIIMOHHAS CIIEKTPOCKOIIHS.

14. OcHOBHBIE METO/IbI NTOJIyYEHUSI KOHCOJIMIUPOBAHHBIX HAHOMATEPHAJIOB.
15. Ilomy4yeHue MOpoOIIKOBbIX HAHOYACTHIL.
16. Konconunanus 00beMHBIX KOHCTPYKIIHOHHBIX HAHOKPUCTAJUTMYECKUX MaTepHasoB.

17. AMopdHnbIe craBbl. YciIoBUsS 00pa3oBaHus aMOp(PHOM CTPYKTYphl. MeTo/bI MOTydeHus aMOpPhHBIX

CIIJIaBOB.
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18. CBoiicTBa aMOp(HBIX METAJTUTMYECKHUX CIUIABOB. [I[pruMeHeHne aMoppHBIX KPUCTAUTHYECKUX CIUIaBOB.
19. HaHOCTpYKTYpUpOBaHHE MPU KPUCTAIITU3AINH aMOP(HBIX CIIaBOB.

20. HanocTpyKTypHpOBaHHE MTOJUMEPOB.

21. HanocTpyKTypHbI€ TOKPBHITHS. TEXHOJOTHMN HAHECEHUS HAHOTUICHOK Y HAHOTIOKPBITHIA.

22. CTpoeHue U CBOWCTBA HAHOCTPYKTYPHBIX MOKPBITUH.

23. HaHOoCTpyKTypHBIE OKPBITHS JJIsl MAIIMHOCTPOCHUS.

24. HaHOCTPYKTYpHBIE OKPBITHS I MEAULIMHBI.

25. CBepXTBepble MOKPHITUS U3 HAHOKOMITO3UTOB

26. 3axon Mypa.

27. OcHOBHBIE ()YHKIIUA HAHOAICKTPOOHHUKH.

28. OyHaaMeHTaldbHbIE Mpeesbl MUHUATIOpu3aui. COBEPILIEHCTBOBAHUE TPATUIIMOHHON «KPMHHUEBOID)
ANEKTPOHUKH.

29. Hanonurorpadus, OCHOBHbIE KOMIIOHEHTBI HHTETPATHHBIX MHKPOCXEM.

30. Jlornyeckue U 3alIMUHAIOIINE SUYCHKU.

31. CBsA3u U coeuHEHUS, NIepeiada JaHHbIX.

32. Cucrema J10JATOBPEMEHHOM MTaMSITH.

33. MUKpOAIIEKTPOHUKA «PSJIOM C KDEMHUEM.

Tunosble 3axanus s 3a4era (IIK-1)
He npenycmotrpeno

4.4. llIkana oueHUBaHUS TPOMEKYTOUHOM aTTeCTALMKI

Ouenka KoMrteTeHm Heckpuntopsl (ypOBHH) — OCHOBHBIE IPU3HAKH OCBOCHUS (ITOKA3aTeNn
TOCTHKEHHMSI pe3ynbTaTa)

IK-1 JlocTaTouHO CBOOOTHO HACHTHUPHUIUPYET (U3HMYECKUE MPOIIECCHI,

«3a4TECHON MPOUCXOAIINE B IONYNPOBOJHUKAX W TPUOOpax HAa HMX OCHOBE,

(50 - 100 6amnos) BJIaJICCT HABBIKAMH pacueTa OCHOBHBIX IapaMeTPOB MAaTCPHUAJIOB H
KOMIIOHEHTOB HAHO- U MHUKPOCHCTEMHOU TEXHHKH.

IK-1 He wunentudummpyer ¢usndeckne MPOIECChl, MPOUCXOIANINE B

«HE 324TEHO» MOJTYTIPOBOJHHUKAX M MPHOOpaxX Ha MX OCHOBE, HE BIIA/ICET HABBIKAMH

(0 - 49 6annos) pacueTa OCHOBHBIX ITApaMETPOB MaTepUajOoB M KOMIIOHEHTOB HaHO-

Y MHKPOCHCTEMHOU TEXHHKH.

5. MeTonnueckue ykazaHusi AJ1sl 00y4a0OIIUXCS 10 OCBOCHUIO M CHUILTHHBI (MOLYJIS)

5.1 MeTtoandeckue yka3aHus 110 OPTaHU3aAIlHA CaAMOCTOSTEIBbHOM PabO0ThI 00YUYaIOIIUXCSI:

[Ipuctynas K W3yYeHUIO TUCIUIUIMHBI, B MEPBYIO Odepelb OOydaromuMmcsi HEOOXOAMMO O3HAKOMHUTBCS
comepxaHueM paboueil mporpammbl nuctuiumHabl (PITJ]), xotopas ompexaenser coaepxaHue, o0beMm, a
TaKKe MOPSAIOK U3YUCHHsI U MTPETIOaBaHus yIeOHOM TUCIUILINHEL, €€ pa3/iena, YacTu.

J171 caMOCTOSATENbHOM paboThl BaKHOE 3HaYEHHE UMEIOT paszeibl «O0beM U collepikaHne AUCIUTITMHBD),
«YuebHo-MeTonnyeckoe U HHGOpMAIIMOHHOE 00ecieyeHIe TUCIUIUIUHBD U «MaTepruaabHO-TEXHUYECKOe
obecrieueHre JUCITUTUIMHBI, TpOrpaMMHOE obecreueHue, MpodeccCHoHaIbHbIC Oa3bl TaHHBIX U
MH(OPMAIIMOHHBIE CIIPABOYHBIE CUCTEMBI».

B pazmene «O0beM u copepkaHHe AMCHUIUIMHBDY YKa3bIBAIOTCS BCE pas3leiabl M TEMbl H3ydaeMoOi
JTUCLMIUTMHBL, @ TAK)KE BUJIbI 3aHIATHI U TUTAHUPYEMBI 00BEM B aKaJIeMUYECKHUX Yacax.

B pasgene «YyeOHo-meTomuueckoe U HH(POpMaLMOHHOE oOecledyeHrne AMCHUIUIMHBDY — yKa3aHa
peKoMeHayeMasi OCHOBHAs U IONOJIHUTENbHAS JINTEpaTypa.

B paznmene «MarepuanbHO-TeXHUYECKOE OOeCIeueHue IUCIUIUIMHBL, TMPOrpaMMHOE oOecreueHue,
npodeccuoHanbHble 0a3bl JaHHBIX U HWH(GOPMAIMOHHBIE CIPAaBOYHBIE CHCTEMBD» COACPKHUTCS IEepeueHb
npodeccruoHanbHbIX 0a3 JaHHBIX U MHQOPMALIMOHHBIX CIIPABOYHBIX CHCTEM, HEOOXOIHUMBIX AJII OCBOCHHUS
JTUCIUIUTAHBL.

5.2 PexomeHnanuu o0y4aronumMcst o padore ¢ TEOpeTUYeCKUMU MaTepraiaMy Mo TUCIUIUINHE
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[Tpu u3yuennu u npopaboTKe TEOPETUIECKOTO MaTepraia HeoOX0IuMO:

- IPOCMOTPETH €I1I€ pa3 Nnpe3eHTaruo Jekuuu B cucteMe MOODLe, moBTOpUTh 3aKOHCIIEKTUPOBAHHBIN HA
JIEKIIMOHHOM 3aHSATUM MarepuaJl M JONOJHHUTh €ro C Y4YEeTOM PEKOMEHJIOBAHHOM JOMOIHUTEIbHOU
JIUTEPaTypBhl;

- IIpPU CAMOCTOATEILHOM U3YYEHHH TEOPETUYECKONW TEMBI CAENATh KOHCIIEKT, UCIIOJIb3Yysl PEKOMEH/I0BAaHHbIE
B PIT/] ucrounuku, npoeccuoHanbHbie 0a3bl JAHHBIX U HHPOPMALIMOHHBIE CIIPABOYHbBIE CUCTEMBI:

- OTBETUTH HA BOIIPOCHI JJIsi CAMOCTOSTEIILHOW pabOTHI, 10 TeME MpecTaBIeHHbIe B myHKTe 3.2 PI1/I.

- TP MOAATOTOBKE K TEKYILIEMY KOHTPOJIIO UCIIOIb30BaTh MaTepuaibl (poHna oueHouHbix cpenacts (POC).
5.3 Pexomennamuu 1o pabore ¢ Hay4HOU 1 yueOHOM uTepaTypoit

PaGota ¢ OCHOBHOW M JOMOJHUTEIBHOW JIUTEPATYpPOH SIBISICTCS TJIaBHOM (OPMON CaMOCTOSTEIbHOU
paboTel U HeoOXoAMMa MpPU TMOATOTOBKE K YCTHOMY OMNPOCY Ha CEMUHApCKUX 3aHATHAX, K Jebaram,
TECTUPOBaHHUIO, dK3aMeHy. OHa BKIIOYAeT NMPOpPabOTKy JIEKIIMOHHOTO Marepuaja U PEKOMEHIOBAaHHBIX
HMCTOYHUKOB U JINTEPATYPHI 10 TEMATUKE JICKLIUN.

Koncnekr nekuuu 1omkeH coaepxarb pedepaTruBHy 0 3alIMCh OCHOBHBIX BOIIPOCOB JIEKIIMH, B TOM YHCIIE C
onopoii Ha pasMemieHHblie B cucteMe MOODLe mpe3eHTany, OCHOBHBIX MCTOYHUKOB W JIUTEPATYpPbI IO
TeMaM, BBIBOJIBI MO KaXKIOMY Bompocy. KOHCIEKT MOXeT ObITh BBHIMOJIHEH B paMKaX pacleyaTKd BbLAAYH
MPE3CHTAIMI JIEKIMI WKW B OTAEIBbHOW TeTpamu mo mpeamery. OH JOKEH OBITh aKKypaTHBIM, XOPOIIO
YUTAeMbIM, HE COJIEP’KaTh HE OTHOCALIYIOCS K TeMe HH(OPMAIIMIO UIH PUCYHKH.

KoHcnekTsl HaydyHON JHUTEpaTyphl MPU CAMOCTOATEIBHOM MOATOTOBKE K 3aHATHUAM JOJDKHBI COAEPKATh
OTBEThl HAa KaXXIbli TMOCTaBIEHHBIH B TEME BOIPOC, MUMETh CCBUIKY Ha MCTOYHUK HHYOpPMALUU C
00si3aTeNIbHBIM yKa3aHUEM aBTOpa, Ha3BaHUS U Trofla M3JaHMsl HMCHOJIb3yeMOIl Hay4yHOH JHUTepaTyphl.
Koncriekt MoOXeT OBbITh OMOPHBIM (COIEP)KATh JIMIIbL OCHOBHBIE KIIIOUYEBBIE IO3MIIMK), HO TPU 3TOM
MO3BOJIIOIIMM JaTh TOJHBIA OTBET IO BOMPOCY, MOXET ObITh NOAPOOHBIM. OOBEM KOHCIEKTa
ONPENEISIETCS CAMUM CTYIEHTOM.

B nporiecce paGoThl ¢ OCHOBHOM M JJONIOJHUTENBHOM JTUTEPATypPON CTYACHT MOXKET:

- JenaTh 3allUCU IO XOIy YTEHHA B BHJIE NMPOCTOr0 WJIM pPa3BEPHYTOro IiaHa (co3gaBaTh IEpedYeHb
OCHOBHBIX BOIPOCOB, PACCMOTPEHHBIX B UCTOYHHKE);

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

- TOTOBUTbH aHHOTAITMH (KpaTKoe 0000IIeHHE OCHOBHBIX BOIIPOCOB PadOTHI);

- co371aBaTh KOHCIIEKTHI (pa3BEPHYTHIE TE3HUCHI).

5.4. PexoMeH1allnM 110 TOATOTOBKE K OTJEIbHBIM 33JJaHUSM TEKYILEro KOHTPOJIS

ColecenoBaHue TpeAnonaraeT OpraHU3alui0 Oecelbl IMpernojaBaTess CcO CTYIEHTaMH IO BOIPOCaM
MPAKTUYECKOTO 3aHATUS C IENbl0 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 TPUMEHATHCS B pasinyHbIX (opmax: (POHTANbHBIA, WHAWBUIYAIbHBIH,
KOMOMHUpPOBaHHBII. OCHOBHBIE KaUu€CTBAa YCTHOTO OTBETA MOJIIEXKAILETO OICHKE:

- IPaBUJIBHOCTH OTBETA 110 COIEPIKAHHUIO;

- IOJIHOTA U TUTyOMHA OTBETA;

- CO3HATEJIbHOCTh OTBETA;

- JIOTHKA U3JI0’KEHUSI MaTepuana;

- PallMOHAIBLHOCTH MCTIOIB30BAHHBIX IIPUEMOB U CIIOCOOOB pEILIeHNs TOCTABICHHOM yueOHOil 3a1auu;

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

- HCTIOJIb30BaHUE JOTMOJHUTEIBHOIO MAaTEpUaa;

- pPalMOHAJIBLHOCTb UCIIOJIB30BAaHUS BPEMEHH, OTBEJICHHOIO Ha 3a/1aHNE.

YCTHBIM ONPOC MOXKET COMPOBOXKAATHCS MPE3ECHTALNUEH, KOTOpas MOATOTABIMBACTCA IO OAHOMY U3
BOIPOCOB MPAKTUUECKOro 3aHATHs. [Ipy BBICTYIUIEHHH C Mpe3eHTaluell HeoOXxonuMo oOpaIiaTe BHUMaHKUE
Ha TaKM€ MOMEHTHI KaK:

12



- cofep)KaHUE MPE3CHTAlMN: AKTYaJIbHOCTh TEMbI, MOJHOTA €€ PACKPBITUS, CMBICIOBOE COJAEp)KaHUE,
COOTBETCTBHE 3asIBICHHOW TEMBI COJIEPKAHHUIO, COOTBETCTBHE METOAMYECKUM TPEOOBAaHUAM (IIETTH. CCHUIKU
Ha PeCypChl. COOTBETCTBHE COJEPXKAHHUS M JUTEPaTyphl), MPaKTHYECKash HAlpaBIE€HHOCTb, COOTBETCTBHE
coziepKaHus 3asiBICHHON (opMe, aleKBaTHOCTh UCIIOJIb30BaHUS TEXHHUUECKUX CPEJCTB yUEOHBIM 3a1adam,
MOCIIEIOBATEILHOCTD U JIOTHYHOCTb MPE3CHTYEMOT0 MaTrepuara;

- odopmiieHHE TMpe3eHTalMu: 00beM (ONTUMAIbHOE KOJIWYECTBO), IHM3aiiH (YMTaeMOCTb, HAJIWYHE HU
COOTBETCTBHE TpapUKd W aHUMAIMM, 3BYKOBOE OQOpMIICHHE, CTPYKTYypUpOBaHHE HWH(POpPMALUH,
COOTBETCTBHE 3asBJICHHBIM TpPEOOBAHUSIM), OPUTHHAIBHOCTH OGOPMIICHHS, 3CTETHKA, HCIIOIb30BaHHUE
BO3MO)KHOCTH ITPOTPaAaMMHOI CpeJibl, COOTBETCTBHE CTaHIapTaM 0(hOpMIICHUS;

- IMYHOCTHBIC Ka4eCTBa: OPATOPCKUE CIIOCOOHOCTH. COOMIONEHHE PErIaMEHTa, SMOLMOHAIBHOCTD, YMEHHE
OTBETHUTbH Ha BOIPOCHI, CHCTEMATU3UPOBAHHBIE, TITyOOKHE 1 TIOJIHbIE 3HAHUS 110 BCEM pa3JiesiaM IpOrpaMMBI:
- COIep)KaHHE BBICTYIUICHUS: JIOTMYHOCTh M3JIOKEHUS Marepuasa, pacKpblTHE TEeMbl, JOCTYIHOCTb
m3noxkeHus, dPdexTuBHOCT npuMeHeHust cpeactB WKT, cmocoObl ©u  yClIOBHS  JTOCTHIKCHHUS
PE3yABTaTUBHOCTH M IPGEKTUBHOCTH AJIsS BBIONHEHUS 3a/ad CcBoed MpodeccHoHANbHOW WU yueOHOU
JeSTeIbHOCTH, J0KA3aTeIbHOCTh NMPUHUMAEMBIX PELICHUH, YMEHHE apTyMEHTHUPOBATh CBOM 3aKJIIOYCHUS,
BEIBO/IBI.

6. YueOHO-MeTOnM4YecKoe 1 HHPOPMALMOHHOE o0ecriedeHre JUCHMIITHHbI

6.1 OcHoBHas UTEpaTypa:
1. TonoBun KO.M. OcHoBbI HaHOTEXHONIOTH. - M.: MammuHocTtpoenue, 2012. - 653 c.

2. Comnnues, 0. II., Ilpaxun, E. W., Bonorkanuna, C. A., IlerkoBa, A. Il. Hanorexnonoruu u
CHenHalbHbIe MaTepuaibl : yueOHoe mocodue s By30B. - 2023-07-26; HaHoTeXHONOTHH U ClieUaIbHbIC
marepuainsl. - Cankr-IlerepOypr: XUMU3IAT, 2020. - 336 c. - Tekcr : anekrponnsii / IPR BOOKS
[caiiT]. - URL: http://www.iprbookshop.ru/97818.html

6.2 JlononHUTENBHAS JIUTEPATYpA!

1. Butsss, I1. A., CBunyHoBu4, H. A. OCHOBBI HAHOTEXHOJIOTHH ¥ HAHOMAaTEepUaJIOB : yueOHOe mocodue. -
2023-01-20; OcHOBBI HAHOTEXHOJIOTU U HAHOMATEpUaAJIOB. - MuHck: Boimiimas mkona, 2010. - 302 c. -
Texct : anexrponnsiii / IPR BOOKS [caiit]. - URL: http://www.iprbookshop.ru/20108.html

6.3 HpIe MCTOYHUKU:

1. EnnHoe oKHO nocTymna K oOpa3oBaTelbHBIM HHTEpHET-pecypcam DenepanpHoro moprana «Poccutickoe
oOpa3zoBanue» - http://window.edu.ru/catalog/?p rubr=2.1.21%2F

2. YHuBepcHuTeTCKas OMOIMOTEeKa OHJIAH: AIEKTPOHHO-OMOIoTeYHas cucteMa - http://www.biblioclub.ru
3. Koncymbrant cryneHTa. ['ymMaHuTapHble  HayKd:  OJIEKTPOHHO-OMONMMOTEYHass  cucremMa -
http://www.studentlibrary.ru

4. ®enepanpHbiii moptan «Poccuiickoe o6pazoBanue» - http://www.edu.ru/

5. Poccwiickast HanmoHanbHas Oubianoreka - http://www.nlr.ru/

6. Hayunas snexrponnas 6ubnuoreka Poccuiickoit akageMun ecTeCTBO3HAHUS - Www.monographies.ru

7. MaTepuajibHO-TeXHHYeCKOe o0ecnedeHHe TUCHUILINHBI, IPOrpaMMHOe o0ecrnedyeHue,
npogeccuoHa bHbIe 623bI JTAHHBIX U HH(OPMALMOHHbIE CIPABOYHBIE CHCTEMbI

Jlnst mpoBeneHUWsl 3aHATHH MO JUCIMIUIMHE HEOOXOAWMO CIENyHIlee MaTepUualbHO-TEXHUIECKOEe
obecriedeHre: ydeOHbIC ayIUTOPHH JUISl TPOBEICHHS 3aHATHH JICKIMOHHOTO W CEMHHAPCKOTO THIIA,
TPYIIOBBIX W HMHIMBHUIYaJTbHBIX KOHCYJIBTAllMH, TEKYIIEr0 KOHTPOJIS W TNPOMEKYTOUHOW aTTECTAIlHH,
TIOMEIICHUS ISl CAMOCTOSITEIbHOM PabOoTHI.

VYdeOHbIe ayTUTOPHUU U IIOMEIICHUS ISl CAMOCTOSTEIILHON paOO0Thl YKOMIUIEKTOBAHBI CIICTIHATH3UPOBAHHOM
MeOeNbI0 U TEXHUYECKUMH CPEJCTBAMHU OOYyUCHHMS, CIIY>KAIIUMH JIJIs1 TIPEICTABICHHS yueOHOW nHbOpMauu
OOJIBITION ayTUTOPHH.
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[TomerieHus U1t CaMOCTOSATENILHONW paOOThl YKOMIUIEKTOBAHBI KOMITBIOTEPHON TEXHUKOH C BO3MOXKHOCTBIO
MTOAKITFOYEHHUS K ceTh "Unrepuet" 51 obecrieueHneM JIOCTyIa B AIIEKTPOHHYO
MH(POPMALIMOHHO-00pa30BaTEIbHYIO CPEAy YHUBEPCUTETA.

Jlist mpoBeeHNs 3aHATHI JICKIIMOHHOTO THITA UCTIONB3YIOTCS HA0OPBI IEMOHCTPAIIHOHHOTO 000PYI0BaHUS,
o0ecreunBaIIfe TeMaTHYECKUE WILTIOCTpAUd (ITPOEKTOP, HOYTOYK, SKpaH/ MHTEPAKTUBHAS JTIOCKA).

JIuneH3noHHOE U CBOOOIHO pacHpOCTpaHsIeMOe MPOrpaMMHOE 00ecTiedYeHHE:

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

Microsoft Office [Ipodeccuonansusiii moc 2007
7-Zip 9.20

Omneparmonnas cuctema Microsoft Windows 10
Adobe Reader XI - Russian

ITpodeccronanbhbie 6a3bl JaHHBIX U UHPOPMAITMOHHBIE CIIPABOYHBIE CUCTEMBI:
1. Hayunas snexrponnas 6ubnuoreka eLIBRARY.ru. — URL: https://elibrary.ru

2. Web of Science: monmuremarndeckas pedepaTuBHO-OnOMHOrpadudeckas U HaykoMeTpuueckas 0asa
nauubixX . — URL: https://apps.webofknowledge.com

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

4. DNEeKTpOHHBIN KaTrajaor @yHIaMEHTaIbHON OoubmuoTeKn TTV. — URL:
http://biblio.tsutmb.ru/elektronnyij-katalog

5. Dnekrponnas 6uonuoreka TI'Y. — URL: https://elibrary.tsutmb.ru/

6. Poccuiickas rocynapcrBenHast 6nbnuoreka. — URL: https://www.rsl.ru

7. Poccuiickas HarmoHanbHas onbamoreka. — URL: http://nlr.ru

8. Ilpesunenrtckas oubnmoreka umenu b.H. Enpimaa. — URL: https://www.prlib.ru
9. Dnexrponnas 6udmuorexka POOU. — URL: https://www.rtbr.ru/rffi/ru/library

DJIeKTpPOHHAS HH(OPMALIMOHHO-00pa3oBaTe/IbHas cpeaa
https://auth.tsutmb.ru/authorize?response type=code&client id=moodle&state=xyz

BsaumogeiicTBue mnpemnogaBarensi M CTyAE€HTa B Iporecce OOy4deHHs] OCYIIECTBISETCS MOCPEICTBOM
MYJIBTUMEIUNHBIX, THIIEPTEKCTOBBIX, CETEBBIX, TEICKOMMYHUKALMOHHBIX TEXHOJOTHH, MCHOIb3yEeMbIX B
AIIEKTPOHHON MHPOPMAIIMOHHO-00pa30BaTeIbHOM Cpesle YHUBEPCUTETA.



