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

I1K-1 CrocoGHOCTh HCIONB30BaTh CIIEHUAIN3UPOBAHHBIE 3HAHMA B OONACTH (DU3MKHM Ui OCBOEHUS
npOGMIBHBIX (PU3UUECKUX TUCIUIUIHH

1.2 Bunes! u 3a1a4u IpoeCCUOHANBHON A€ATEIbHOCTH MO AUCHUIUINHE:

1.3 B pesynbrare 0CBOCHHSI TUCIUILUIUHBI Y 00YYaromIUXCsl TOJKHBI ObITH COPMUPOBAHBI CIIETYIOIIHNE

KOMIIETEHIUH:
O0001IeHHBIC TPYIOBBIE Kon n HanmeHnoBaHme
(hyHKUWY / TPYAOBBIC komriereHu @I'OC BO,
(GbyHKUMY / TPYyAOBBIC MU HEOOXOIUMOM ISt 3HaHUs U yMEHHs, HEOOXOAUMBIE A1 POPMUPOBAHUS
npodeccroHaIbHbIE (hopMHpOBaHUS TPYAOBOTO TPYAOBOTO ACHCTBHA / KOMIIETCHIIUU
JecTBus (py HaITUIUU WK IpoecCHOHATBHOTO
npodcranaapra) nefcTBUS

[IK-1 CnocobnocTh
WCTIOJIb30BATh
CHeHAIN3UPOBAHHbIC
3HaHHUA B 001acTH (DU3HUKH
JUIS. OCBOCHHS TIPOQHITBHBIX
(U3NIECKHUX TUCIIUTUINH

3HaeT ¥ MOHUMAET:

YMmeer (criocoOeH IPOIEeMOHCTPUPOBATH ):

Bnaneer:

1.4 CornmacoBanue MCKIUCHTUIITIMHAPHBIX CBsI3eH JAWUCIMIIINH, OGCCHG‘-II/IBaIOH_II/IX OCBOCHHC KOMHeTeHL[I/II\/Ili

[MIK-1 CrocoOHOCTh HCIONIB30BaTh CHEIHATU3UPOBAHHBIE 3HAHUS B 0ONacTH (U3HKU [ OCBOCHHUSA
MPOQUIBHBIX PUINIESCKUX TUCITUTUIHH

No
n/n

HanmenoBanme
JMCIATUINH,
OTIPEIICIISTFOTITIX
MEKTUCITUTUTHHAPHEIE
CBSI3U

®dopma oOydeHus

Ounas
(cemecTp)

4 5 6

1 [AmanTanmonHas
JMCIATUIMHA JIJIs
WHBAJIMIOB U JIUII C
OB3 "Cencopsr"

ApanTanuoHHas
JMCIATUIMHA JIJIs
WHBAJIMIOB U JIUII C
OB3 "®wu3uka
MPOYHOCTH H
IJIaCTUYHOCTH"

3 [Mexanunka

Ornruka

OCHOBEI
HAHOTECTUHIA

Teoperuueckast
MeXaHUKa ¥ MEXaHHKa
CIUTOIIHBIX CPex

duzmka aTOMHOTO
spa, IEMEHTAPHBIX
YacTHUIl
(hyHIaMEHTAIbHBIX
B3aMMOICHCTBUH




8 |Pu3uka aToMOB U +
aTOMHBIX SIBJIEHUN

9 |®u3uka + +
KOHJICHCUPOBAHHOI'O
COCTOSHUSA

10 (®u3nyeckoe + +
MaTepHaJIOBEeICHUE

2. MecTo nucuuiuiaiabl B cTpykrype OII 0akanaspa:

Jucuumnmnza « PU3n4ecKkue 0OCHOBBI MUKPO- U HAHOCHUCTEMHOM TEXHUKW» OTHOCUTCS K BApUATUBHOM 4acTH
yuebnoro ruana OIT mo nanpasnenuto noarotoBku 03.03.02 - Ousuka.
Jucuunnnna «Pu3ndeckre 0CHOBBI MUKPO- U HAHOCUCTEMHOW TEXHUKW» U3ydaeTcs B 7, 8§ cemecTpax.

3.00beM u conepxaHue TUCUUILIUHBI
3.1.00peM QUCIUILIMHEL: 2 3.€.
Oumnas: 2 3.e.

Ounas

Bup yueOHOIT paboThI
Ay p (Bcero yacos)

OO0mas Tpyn0éMKOCTb 1M CHUILTTHHBI 72
KonTaktHas pabora 36
Jlexuu (Jlexiun) 18
[Tpaktuueckue (IIpakr. pab.) 18
CamocrosrenbHas padota (CP) 36

3auer -

3.2.ConepxaHue Kypca:

Ne Ha3zBanue Bun yuebHoli | ®opMBbI TEKYIIETO
TEMBI paszena/TeMsbl pabotsl, Hac. KOHTPOJIS
Jlex |IIpa| CP
IIUH | KT.
pao.
O|l0|O
7 cemecTp
1 dyHIaMeHTaIbHbIE ColecenoBanue
ocHOBBL. Ctpyktypa | 4 | 2 6
HaHOMaTepUaJoB
2 Hanomerposorus 2 1416 CobecenoBanue
3 TexHomornu ColecenoBanue
MIPOM3BOACTBA > | 4| g
00bEMHBIX
HaHOMaTepUaJoB
4 KoHnctpykimonueie CobecenoBanue
00bEeMHbIE 4 14 |8
HaHOMaTepuabl
5 Hanoanexrponuka u CobecenoBanue;
MHUKPOCHCTEMHAs 6 | 4 | 8 KontponbpHas
TEXHUKa pabota

Tema 1. ®ynpamentanbHblie 0ocHOBBI. CTpykTypa HaHomaTtepuanios (IIK-1)
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.
Ormpoc ¢ 00CYXIeHHEM U3ydaeMoro MaTepraia.

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.
Ormpoc ¢ 00CYXIeHHEM U3ydaeMoro MaTepHraia.

3aganus 1J151 CAMOCTOSITEJIbHOM PadoThlI.

ITpopaboTKa KOHCTIEKTOB JIKIHiA U BOIIPOCOB, BBIHECEHHBIX Ha CAMOCTOSATEIIbHOE N3yUYeHHE OCHOBHOW 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.
Ormpoc ¢ 00CYXIeHHEM U3ydaeMoro MaTepraia.

3aganus AJ151 CAaMOCTOSITEJIbHOM PadoThI.

ITpopaboTKa KOHCTIEKTOB JIEKIHiA U BOIIPOCOB, BHIHECEHHBIX Ha CAMOCTOSATEIIbHOE N3yUeHHE OCHOBHOW 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 ¢ 00Cy’KAeHHEM H3ydaeMoro Marepuasa.



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 ¢ 00CyKAeHHEM H3ydaeMoro MarepHasa.

3ananus AJ51 CAMOCTOSITeILHOI padoThI.

[IpopaboTka KOHCIIEKTOB JIEKIIMI 1 BOIIPOCOB, BBIHECEHHBIX Ha CAMOCTOSITEIbHOE N3yUYE€HUE OCHOBHOM U
JIOTIOJIHUTENIBHOM JINTEPATyphl; MOATOTOBKA K KOHTPOJILHOM padoTe.

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

7 cemecTp

nocermaeMocTs — 10 6amioB
TEKyIIUH KOHTPOJIb — 60 6aioB

KOHTPOJBHBIE Cpe3bl — 1 cpe3 mo 30 6amioB Kaxablit
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 12 [IpopaboTka KOHCIIEKTOB JICKIIM W BOIPOCOB, BBIHECEHHBIX Ha
MPOU3BOJICTBA BaHUE CaMOCTOSITENILHOE  W3YYCHHE OCHOBHOW H  JIONOJHHUTEIHHOU
00BEMHBIX JIUTEPATYPhI; TIOATOTOBKA K KOHTPOJILHOMU paboTe.
HaHOMaTepHUAJIO
B
4. |Koncrpykumons | Cobeceno 12 [IpopaboTka KOHCIIEKTOB JICKIIM W BONPOCOB, BBHIHECEHHBIX Ha
bIe 00BEMHBIC BaHUE CaMOCTOSITENILHOE  W3YYCHHE OCHOBHOW H  JIONOJHHUTEIHHOU

HaHOMAaTCpUualibl JINTCPATYpPhI; MOATOTOBKA K KOHTpOJ'IBHOfI pa60Te.




5. |Hanoanekrponu | Cobeceno 12 [IpopaGoTka KOHCIIEKTOB JICKIIMA W BONPOCOB, BBHIHECEHHBIX Ha
Kau BaHUE CaMOCTOSTEIbHOE  M3YYEHHE OCHOBHOW M JIONOJIHUTEIHHOU
MHUKPOCHUCTEMHA JUTEPATypPbl; MOArOTOBKA K KOHTPOJIBHOM padore.
S TeXHHUKa
Kontpon 30 KontponeHast pabora mpeacrtaBiseTr coboit Tect m3 10 Bompocos.
bHaf CTyaeHT OTBETHB NPAaBUIIBHO HA BOIPOC MONyYaeT 3a Hero 3 Oansa
padora(x
OHTPOJIBH
blIii cpe3)
6. ITocemaeMocThb 10 10 6amnoB — crynent nocetui Bce 100% 3ausTuit
7-9 GanmoB — CTyAeHT moceTu He MeHee 80% 3aHsaTuit
4-6 6ayIOB — CTYAEHT moceTui He MeHee 50% 3ansaTuit
1-3 Ganna — cTyAeHT moceTuia He MeHee 25% 3aHsaTuil
Ecnu crynent nocetun menee 25% 3aHATHI, OaJUTBI HE HAYUCIISIOTCS
7. [IpeMuansHbie OaIbl 20 JlononHUTENbHBIE TPEMUATBHBIE OAJUIBI MOTYT OBITh HAYHMCIICHBI:
- 3a TPOEKT, BBHINOJHEHHBIH TO 3aka3dy paboromarenss W
peann3oBaHHBIN Ha npakTHke — 10 6asos;
- TOCTOSIHHAsI aKTMBHOCTH BO BpEMsl NMPaKTHYECKUX 3aHATHH — 10
0aoB;
- TOJTHOCTBIO MOATOTOBJICHHAS K MyOIHMKAllUN CTaThsi 110 TEMaTukKe B
paMKax qucuuIuinHel — 10 6asos;
- mobema B MEXKPETHOHAIBHOW OJMMIIMAAE MO COLUOJOTHU
oOpasoBanus — 10 6aos;
- y4acTHe C JOKJIaJO0M BO BCEPOCCHMCKOM OMUMIIMAJE MO TEMAaTHKE
n3yyaemoi qucuuiuinie — 10 6asos;
- ydacTHe B BBICTaBKE M0 TEMAaTHUKE HM3y4aeMOH NUCHMIUIMHBL — 10
0aIoB;
- myOnmuKamus CTaTbM IO TEMaTHKE H3y4yaeMoil IUCHUIUIMHBL B
cOOpHUKE CTyA€HYEeCKHX paboT / MarepualaX BCEPOCCHICKON
koH(epeHyH / xxypHane u3 nepeuns BAK — 10
8. |MunuBHayanbHbBIE 330aHUA, 20 Jo6op: CTyOeHT MOXKET MNpPeNoCTaBUTh BCE 3aJaHHs TEKYIIEro
C TIOMOIIBI0 KOTOPBIX KOHTPOJISI U KOHTPOJIbHBIE CPE3bI
MOXHO HaOpaTb
JOTIOJTHUATENbHBIE OaNIbl Ha
JK3aMEHe
9. Hroro 3a cemectp 100

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

wkaie. IlepeBon

peﬁTHHFOBOﬁ OLICHKHU 10 JUCHUITIIIMHE B TpaAUIIUOHHYIO

100-0ajuibHasg cucreMa

TpanuuonHas cucrteMa

50 - 100 6aiutoB

3ayTeHo

0 - 49 Gaiu10B

He 3auteno

4.2 TunoBsle OLICHOYHBIE CPEACTBA TEKYILIETO KOHTPOJIS

Kontponbnas padora

Tema 5. HaHOBIIEKTpOHUKA U MUKPOCUCTEMHAs! TEXHUKA
TunoBsle BONPOCH! Il KOHTPOJILHOM paboThI

1. [Tepeunciure ocHOBHBIE (DOPMEI yIiIepoaa

2. [lndpakunoHHbII npeaet.

3. 3akoH Mypa.

4, 3azlaq1/1 1 0COOEHHOCTH HAHOMACIITAOHBIX H3MepeHHﬁ.




5. YcnoBus o0pa3oBaHus aMOPPHON CTPYKTYPHI.

6. MeTonbl ony4YeHus: aMOP(HBIX CILTABOB.

7. OCHOBHBIE KOMIIOHEHTBI HHTETPATBHBIX MUKPOCXEM.
8. Ontuko-mMexannueckue MOMC.

9. Pagnorexanueckue MOMC.

10. BoIOKHUCTBIE KOMIIO3ULIHOHHBIE MaTEpPHAIIbI.

CobecenoBanue

Tema 1. dynnamenTanbHbie OCHOBBI. CTpyKTypa HaHOMaTEpPHaIOB
TumoBbIe BOIIPOCHI ISl cCOOECEIOBAHMS

. Tepmonunamuka u cratucTudeckas Gpusuka Manbix aHcaMOeH.
. Posib MOBEpXHOCTH M MPUIIOBEPXHOCTHBIX SIBJICHUH.
. AndpakroHHbII Mpeaert.

. SIBnenus nepeHoca. Maibie XapakTepHbIe BpeMeHa.

1

2

3

4

5. CnexTpsl.
6. KOMITO3UIIMOHHbBIC HAHOMATCPHAIIBI.

7. JlucnepcHOyNpOYHEHHBIC KOMITO3UIIMOHHBIC MATEPUAIIbI.
8. BOJIOKHHCTBIC KOMITO3UIIHOHHBIC MaTCPHAIBL.

9. CnoucThie KOMITO3HTHI.

1

0. HarocTpyKTypHBIE KOHCTPYKIIMOHHBIE CIUTABEI HA OCHOBE JKeJe3a.

Tema 2. HanomeTponorus
Tumnossie BOIIPOCHI IJIst CO6CC€HOB3HI/IH:

. Tepmonunamuka u craTucTdeckas Gpusuka Manbix aHcaMOei.
. Poyib moBepXHOCTH M IPUTIOBEPXHOCTHBIX SBJICHUIA.
. JudpakoOHHBINA TTPEIeT.

. SIBneHus NepeHoca. Mannsie XapaKTCpHbIC BPEMCHA.

1

2

3

4

5. CIieKTphI.
6. KoMIo3uIMOHHBIC HAHOMATEPHUAIIBL.

7. JIuCrepCHOYIPOYHEHHBIC KOMITO3HIIMOHHBIC MaTePHabI.
8. BOJOKHUCTBIC KOMIIO3HIIMOHHBIC MATCPHATBI.

9. CnoucThie KOMITO3HTHI.

10. HanocTpyKTypHBIE KOHCTPYKLIMOHHBIE CILIaBbl HA OCHOBE XKEJe3a.

Tema 3. TexHomorny MPON3BOACTBA OOBEMHBIX HAHOMATEPHATIOB
TumoBbIe BOMIPOCHI ISl COOECEIOBAHMS:

. TepMoriHaMuKa U CTaTUCTUYECKAsT (PU3UKA MAJTBIX aHCAMOJICH.
. Posib MOBEpXHOCTH M MPUITOBEPXHOCTHBIX SIBJICHUH.

. AndpakuroHHbII Mpeaert.

. SIBnenus nepeHoca. Masble XapakTepHbIe BpeMeHa.

. CriexTpsl.
. JlucriepcHOynpoOYHEHHBIE KOMITO3ULIMOHHBIE MaTepHalIbl.

. BomokHHCTBIE KOMITO3UIIMOHHBIE Marepuaibl.

1

2

3

4

5

6. KOMITO3UIIMOHHbBIC HAHOMATCPHAIIBI.
7

8

9. Ci1oucThIe KOMIIO3HUTHI.

1

0. HarocTpyKTypHBIE KOHCTPYKIIMOHHBIE CIUTABEI HA OCHOBE JKeJIe3a.

Tema 4. KoHCTpYKITMOHHBIE 00BEMHBIC HAHOMATEPUATIBI



TurmoBsle BONPOCH! 71 coOeceI0BaHus:
. Tepmonunamuka u cratucTudeckas Gpuauka Manbix aHcamMOeH.
. Posib MOBEpXHOCTH M MPUIIOBEPXHOCTHBIX SIBJICHUH.
. AndpakuroHHbII Mpeiert.

. SIBnenus nepeHoca. Maibie XapakTepHble BpeMeHa.

1

2

3

4

5. CnexTpsl.
6. KOMITO3UIIMOHHbBIC HAHOMATEPHAIIBI.

7. JlucnepcHOyNpOYHEHHBIC KOMITO3UIIMOHHBIC MATEPUAIbI.
8. BOJIOKHHCTBIC KOMIIO3UIIHOHHBIC MaTCPHAIBL.

9. CnoucThie KOMITO3HTHI.

1

0. HarocTpyKTypHBIE KOHCTPYKIIMOHHBIE CIUIABEI HA OCHOBE JKeJIe3a.

Tema 5. HaHOBIIEKTpOHUKA U MUKPOCUCTEMHAs! TEXHUKA
Tumnossie BOIIPOCHI JIsA CO6CC€ILOB3HI/IH:

1. TepMogrHAMHKA U CTATUCTUYECKAs (PU3UKA MAIBIX aHCAMOJICH.

N

. Poyib moBepXHOCTH M IPUNIOBEPXHOCTHBIX SBJICHUIA.
. I pakmOHHBINA TTPEIeT.
. SIBnenus neperoca. Maiibie XapakTepHbIC BpeMeHa.

. CriexTpsl.

3
4
5
6. KoMIo3uIMOHHBIC HAHOMATEPHUAIIBL.
7. JIuCrepCHOYIPOYHEHHBIC KOMITO3HIIMOHHBIC MaTePHabI.
8. BOJOKHUCTBIC KOMIIO3HIIMOHHBIC MATCPHATBI.

9. CnoucThie KOMITO3HTHI.

1

0. HaHOCprKTypHLIe KOHCTPYKIIMOHHBIC CIUIaBbl HA OCHOBE KEJIC3a.

4.3 IIpomexxyTouHast aTTeCTaIMs 110 AUCIUIUIMHE MPOBOIUTCS B popMe 3adeTa

Tunosbie Bonpocsl 3auera (IIK-1)
Tunossie BOIIPOCHI IJIs 3a4€Ta

. PasmepHsie 3¢ QeKTsI.

. ®uznyeckas HAHOMEXAHUKA.

. Tepmonunamuka u cratucTudeckas Gpusuka Manbix aHcaMOeH.
. Posib MOBEpXHOCTH M MPUIIOBEPXHOCTHBIX SIBJICHUH.

. AndpakuroHHbII Mpeiert.

. TeopeTrnueckue npeessl CBOUCTB.

. O0mme 0coOEHHOCTH CTPYKTYPhI HAHOMATEPHAIOB

0 N N L kAW~

. OCHOBHBIE Pa3HOBUIHOCTH yriepoaa. Anmas, rpadhut u amopdubiit yrepon. Kapoun. Knacteprl. @ymiepensl. YriepoaHbie
HaHOTPyOKHU. HeyriepoaHbie HAaHOCTPYKTYPbI

9. 3amaun ¥ 0COOCHHOCTH HAHOMACIITAOHBIX U3MEPECHUH.

10. Mukpockonus. OnTudeckast, dJIeKTPOHHAs, CKAHUPYIOIIas 30HA0Bas MUKPOCKOIIHSI.

11. TudpaknuoHHbli aHanwu3. J[udpakius peHTTeHOBCKOTO H3IYICHHUS, JJIEKTPOHOB, HEHTPOHOB. MaJoyIiioBoe paccesHue.
12. PeHTreHOCTPYKTYpHBII aHAIH3.

13. Cnekrpanbabie MeTonbl. OnTrueckas, UK-Dyphe, peHTTeHOBCKast, MAarHUTOPE30HAHCHAS, MacC-, TaMMa-pe30HaHCHAs 1
MO3UTPOHHASI AHHUTHIISILIMOHHASI CIIEKTPOCKOIIHSI.

14. OCHOBHBIE METOJIBI TTOMYYEHHUS KOHCOTMINPOBAHHBIX HAHOMATEPHAIIOB.

15. TlonyyeHue MOpPOIIKOBBIX HAHOUACTHII.

16. Korconmuariust 00beMHBIX KOHCTPYKIIMOHHBIX HAHOKPUCTAIUIMIECKIX MaTepHAIIOB.

17. AMopdHbIe cIUIaBEL. YcI0BUsA 00pa3oBaHus aMOp(GHON CTPYKTYphl. MeToIbI OTyYeHHsI aMOP(HBIX CILIABOB.
18. CBoiicTBa aMOp(PHBIX METAIUTUIECKUX CIUIaBOB. [[puMeHeHne aMOpPHBIX KPUCTATUINISCKUX CIIJIABOB.

19. HaHOCTpyKTYypHpOBaHUE IIPU KPUCTAILIM3ALMN aMOP(HBIX CILIABOB.
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20. HaHOCTpYKTYypHUPOBaHUE TIOJTMMEPOB.

21. HaHOCTpyKTYypHBIC IOKPBITUS. TEXHOIOTMH HAHECEHUS] HAHOIUICHOK M HAHOTIOKPBITHIA.
22. CTpoeHHne ¥ CBOHCTBA HAHOCTPYKTYPHBIX MIOKPBITHH.

23. HaHOCTPYKTYpHBIC IOKPBITHUS IS MAITUHOCTPOCHUS.

24. HaHOCTPYKTYpHBIC TOKPBITUS TSI MEIUIIIHEI.

25. CBepxTBepbIe MOKPHITUS U3 HAHOKOMITO3UTOB

26. 3akon Mypa.

27. OcHOBHBIEC ()YHKIIUH HAHORJICKTPOOHUKH.

28. dyHIaMeHTaIbHBIE TIpeieNTbl MUHHATIopr3ai. COBEpPIIEHCTBOBAHNE TPAIUIIOHHON «KPMHUEBOI IEKTPOHUKH.
29. Hanonwurorpacgwus, OCHOBHbIC KOMIIOHCHTBI MHTEIPAIEHBIX MUKPOCXEM.

30. Jlorn4eckue 1 3aIIMUHAIONTHIE SICHKH.

31. CBsi3u U coeqUHEHHUs, Iepeaya TaHHbIX.

32. Cuctema qoATOBPEMEHHOM MaMsITH.

33. MHUKpPOAIEKTPOHUKA «PSIOM C KDEMHUEM.

Tunosble 3aganusa 1 3adera (IIK-1)

4.4. llIkana oueHMBaHUS TPOMEKYTOUHOM aTTeCTALMKI

Ouenka T — JleckpunTopsl (YpOBHH) — OCHOBHBIC IPU3HAKH OCBOCHHUS (ITOKA3aTeIn
TOCTHKCHHUSI PE3yJIbTaTa)
«3aUTEHOY I1K-1
(50 - 100 6amoB)
«HE 3aYTCHO» I1K-1
(0 - 49 Gannos)

5. MeTonnueckue ykazaHusi AJsi 00y4al0IIUXCS 110 OCBOCHUIO M CHUILIHHBI (MOYJIS)

MeTtonnueckue ykazaHusi IO OpraHU3alui CaMOCTOSITEIbHOM paboThl 00yYarOIINXCS:

[Ipuctynas K W3yYeHUIO TUCIUIUIMHBI, B MEPBYIO Odepelb OOydaromuMmcsi HEOOXOAMMO O3HAKOMHUTBCS
comepx)aHueM paboueii mporpammbl nuctuiummHabl (PI1[]), xotopas ompexaenser coaepxaHue, o0beMm, a
TaKKe TMOPSAIOK U3YUCHHsI U MTPETIOaBaHus yIeOHOM TUCIUILINHEL, €€ pa3/iena, YacTu.

J171 caMOCTOSATENbHOM paboThl BaKHOE 3HaYEHHE UMEIOT paszeibl «O0beM U collepikaHne AUCIUTITMHBD),
«YuebHo-MeTonyeckoe U HHGOpMAIIMOHHOE 00ecrieyeHre TUCIUIUTUHBD U «MaTepruaabHO-TEXHUYECKOe
obecrnieueHre JUCITUTUIMHBI, TpOrpaMMHOE obecreueHue, MpodecCHoHaIbHbIC Oa3bl TaHHBIX 1
MH(OPMAIIMOHHBIE CIIPABOYHBIE CUCTEMBI».

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

B pasgene «YdeOHo-meTomumueckoe U HH(POpMaLMOHHOE oOecledueHrne AMCHUIUIMHBDY — yKa3aHa
pEKOMeH1yeMasi OCHOBHAsS U JOTIOJIHUTENbHAS JINTEpaTypa.

B paznmene «MarepuanbHO-TeXHUYECKOE OOeCIeueHue TUCIUIUIMHBL, TMPOrpaMMHOE oOecreueHue,
npodeccuoHanbHble 0a3bl JTaHHBIX U WH(GOPMAIMOHHBIE CIPABOYHBIE CHCTEMBD» COACPKHUTCS IepeueHb
npodeccuoHanbHbIX 0a3 JaHHBIX U MHQOPMALIMOHHBIX CIIPABOYHBIX CHCTEM, HEOOXOIHUMBIX AJIi OCBOCHHUS
JUCLUTIINHBL.

Pexomennanuu obydaromumcs o paboTe ¢ TEOPETHUECKUMH MaTepuagaMy 10 AUCHUTIINHE

[Tpu u3yyennu u npopaboTKe TEOPETUIECKOTO MaTepraia HeoOX0IuMO:

- IPOCMOTPETH €I1I€ pa3 npe3eHTaruo Jekuuu B cucteMe MOODLe, moBTOpUTh 3aKOHCIIEKTUPOBAHHBIN HA
JIEKIIMOHHOM 3aHSATUM MarepuaJl M JONOJHHUTh €ro C Y4YEeTOM PEKOMEHJIOBAHHOM JOMOIHUTEIbHOU
JIUTEPaTypBhl;

- IPY CAMOCTOSITEIbHOM M3yUYE€HUU TEOPETUYECKOM TEMBbI CIENaTh KOHCIIEKT, UCIOJIb3Ysl PEKOMEHIOBAHHbBIE
B PI1/] ucrounuku, npodeccuoHabHbIC 0a3bl TaHHBIX U HHPOPMAIIMOHHBIC CIIPABOYHBIC CHCTEMBI:

- OTBETUTH HA BOIIPOCHI JJIsi CAMOCTOSATENILHON pabOTHI, 10 TeMeE MpeAcTaBIeHHbIe B myHKTe 3.2 PI1/I.

- TP MIOAATOTOBKE K TEKYILIEMY KOHTPOJIIO UCIIOIb30BaTh MaTepuaibl (poHna oueHouHbix cpeacts (POC).
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Pexomennanmu no pabore ¢ Hay4yHOU U y4eOHOH JInTepaTypoit

PaGota ¢ OCHOBHOW M JOTOJHUTEIBHOW JIUTEPATYpPOH SIBISICTCS TIJIaBHOM (OPMON CaMOCTOSTEIBHOU
paboThl U HeoOXoAMMa MPU TMOATOTOBKE K YCTHOMY OMNPOCY Ha CEMUHApCKUX 3aHATHAX, K Jebaram,
TECTUPOBaHHUIO, dK3aMeHy. OHa BKIIOYAeT NMPOpPadOTKy JIEKIIMOHHOTO Marepuaja U PEKOMEHIOBAaHHBIX
MCTOYHHMKOB U JINTEPATYPHI IO TEMATHKE JICKIIUH.

Koncnekr nekuuu 1oimkeH coaepxarb pedepaTruBHyI0 3alIMCh OCHOBHBIX BOIIPOCOB JIEKIIMH, B TOM YHCIIE C
onopoii Ha pasMemnieHHble B cucteMe MOODLe mpe3eHTany, OCHOBHBIX MCTOYHUKOB W JIUTEPATYPbI IO
TeMaM, BBIBOJIbI MO KaKIOMY Bompocy. KoHCIEKT MoXkeT ObITh BBHINOJIHEH B paMKaX pacleyaTKd BbLAAYH
MIPE3CHTAIMI JIEKIINI WKW B OTAEIbHOW TeTpanu mo mpeamery. OH JOKEH OBITh aKKypaTHBIM, XOPOIIO
YUTAeMbIM, HE COJIEP’KaTh HE OTHOCALIYIOCS K TeMe HH(OPMAIIMIO UIH PUCYHKH.

KoHcnekTsl HaydyHON JIHUTEpaTyphl MPU CAMOCTOATENIBHOM MOATOTOBKE K 3aHATHUAM JOJIKHBI COAEPkKATh
OTBEThl HAa Kbl TMOCTaBIEHHBIH B TEME BOIPOC, MMETh CCBUIKY Ha MCTOYHUK HHYOpPMALUU C
00si3aTeNIbHBIM yKa3aHUEM aBTOpa, Ha3BaHUS U rofla M3JaHMsI HMCIOJIb3yeMOIl Hay4yHOH JHUTeparyphl.
KoncniekT MoOXeT OBbITh OMOPHBIM (COIEP)KATh JIMIIbL OCHOBHBIE KIIIOUEBBIE IMO3MIIMK), HO TNPU 3TOM
MO3BOJIIOIIMM JaTh TIOJHBIA OTBET IO BOMPOCY, MOXET ObITh NOAPOOHBIM. OO0BEM KOHCIEKTa
ONPENEISIETCS CAMUM CTYIEHTOM.

B nporiecce paboThl ¢ OCHOBHOM M JIOTIOJHUTENBHOM JTUTEPATypPON CTYACHT MOXKET:

- JenaTh 3allUCU IO XOIy YTEHHA B BHJIE NMPOCTOr0 WJIM pPa3BEPHYTOro IiaHa (co3gaBaTh IEpEUYEHb
OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B UCTOUHHKE);

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

- TOTOBUTDH aHHOTAIMH (KpaTkoe 0000IIeHHEe OCHOBHBIX BOITPOCOB PadOTHI);

- co371aBaTh KOHCIIEKTHI (pa3BEPHYTHIE TE3HUCHI).

PexoMeHanyy 1o noAroToOBKE K OTAEIBHBIM 33JaHUSAM TEKYILErO KOHTPOJIS

ColecenoBanue TpeAnonaraeT OpraHU3aluio Oecelbl IMpernojaBaTess cO 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 TNPUMEHATHCS B pa3iMHbIX (opmax: (POHTANbHBIA, WHAWBUIYAIbHBIH,
KOMOMHUpPOBaHHBII. OCHOBHBIE KaUu€CTBAa YCTHOTO OTBETA MOJIIEXKAILETO OICHKE:

- IPaBWJIBHOCTb OTBETA I10 COACPIKAHHUIO;

- IOJTHOTA U INIyOuHa OTBETA;

- CO3HATEJIbHOCTb OTBETA;

- JIOTMKA U3JI0)KEHUsI MaTepHaa;

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

- CBOEBpEMEHHOCTh U 3((HEKTUBHOCTH UCIOIH30BaHUS HAMISIHBIX MOCOOHMM U TEXHUYECKUX CPEACTB MpHU
OTBETE;

- UCITIOJIB30BAHUEC OOIIOJIHUTCIBHOI'O MaT€puaa,
- padOHAJIBHOCTH UCITIOJIB30BaHWA BPEMCHH, OTBCACHHOI'O Ha 3aJlaHHUC.

VYCTHBI OIpPOC MOXKET CONPOBOXKAATHCA IPE3CHTAIMEH, KOTOpas MOATOTABIMBACTCA IO OJHOMY U3
BOIIPOCOB TPAKTUYECKOTO 3aHATHA. [Ipn BBICTYIUIEHHH C Tpe3eHTanuei HeoOXoMuMo o0pamaTh BHUMaHHE
Ha TaKMe MOMEHTHI Kak:

- cofep)KaHUE MPE3CHTAlUHN: AKTYaJIbHOCTh TEMbI, MOJHOTA €€ PACKPBITUS, CMBICIOBOE COJAEp)KaHUE,
COOTBETCTBHE 3asIBICHHOW TEMBI COJIEPKAHHUIO, COOTBETCTBHE METOAMYECKUM TPEOOBaHUAM (II€TTH. CCHUIKU
Ha PeCypChl. COOTBETCTBHE COJEPXKAHHUS M JIUTEPATyphl), MPaKTHUECKasi HANpaBICHHOCTb, COOTBETCTBHE
coziepKaHus 3asiBICHHON (opMe, aleKBaTHOCTh UCIIOJIb30BaHHUS TEXHHUUECKUX CPEJCTB yUEOHBIM 3a1adam,
MOCIIEIOBATEILHOCTD U JIOTHYHOCTb MPE3CHTYEMOT0 MaTrepuara;

- odopmiieHHE Tpe3eHTalMu: 00beM (ONTUMAIbHOE KOJIMYECTBO), IM3aiiH (YMUTaeMOCTb, HAJIWYHE H
COOTBETCTBHE TpapUKd W aHUMAIMM, 3BYKOBOE O(OpMIICHHE, CTPYKTYypUpOBaHHE WH(POpPMALUH,
COOTBETCTBHE 3asBJICHHBIM TpPEOOBAHUSIM), OPUIHHAIBHOCTH OGOPMIICHHS, 3CTETHKA, HCIIOJIb30BaHHE
BO3MO)KHOCTH ITPOTPaAaMMHOI Cpe/ibl, COOTBETCTBHE CTaHIapTaM 0(hOpMIICHUS;
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- JJMYHOCTHBIC Ka4C€CTBA: OPATOPCKUC CIIOCOOHOCTH. CO6.HIO,[[€HI/IG periraMCeHTa, SMOIMOHAJIBHOCTb, YMCHUC
OTBCTUTH Ha BOIIPOCHI, CHCTCMATU3NPOBAHHLIC, FJIy6OKPIe U MOJIHBIC 3HAHUWS IO BCEM pa3aciiaM IMpoOrpamMmai:

- CcoJepXaHWE BBICTYIUICHHUS: JIOTHYHOCTh W3JIOKCHHUS Marephalia, PacKpbITUE TEMBI, JOCTYIHOCTh
u3noxkeHus, dPpdexTuBHOCT npuMeHeHust cpeactB WKT, cmocoObl ©u  yClIOBHS — JTOCTHIKCHHUS
PE3yABTAaTUBHOCTH M IPGEKTUBHOCTH AJIsS BBIOTHEHUS 3a/ad CBOed MpodeccHoHATbHOW WIH y4eOHOU
JEeSTeNbHOCTH, JOKAa3aTeIbHOCTh MPUHUMAEMBIX PEIICHUH, YMEHHE apryMEHTHPOBATh CBOM 3aKIIIOYCHUS,
BBIBOJIBI.

6. YueOHO-MeTOnM4YecKOe M HHPOPMALIMOHHOE o0ecrieyeHre JUCUMITHHbI

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

2. Comnnues, 0. II., Ilpsaxun, E. W., Bonorkanuna, C. A., IlerkoBa, A. Il. Hanorexnosoruum u
CHelualbHbIe MaTepuaibl : yueOHoe mocodue s By30B. - 2023-07-26; HaHoTeXHONOTHH U CTIeUaIbHbIC
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 HAHOMATEpUAJIOB. - MuHck: Boimiimas mkona, 2010. - 302 c. -
Texct : anexrponnsiii / IPR BOOKS [caiit]. - URL: http://www.iprbookshop.ru/20108.html

6.3 VHpIe MCTOYHUKU:

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

2. http://www.biblioclub.ru - http://www.biblioclub.ru

3. Koncymbrant cryneHTa. ['ymMaHuTapHble  HayKd:  OJIEKTPOHHO-OMONMMOTEYHass  cucremMa -
http://www.studentlibrary.ru

4. denepanpHbiid moptan «Poccuiickoe oopazoBanue» - http://www.edu.ru/
5. Poccwiickast HanimoHanbHas Oubianoreka - http://www.nlr.ru/
6. Hayunas snexrponnas 6ubnuoreka Poccuiickoit akageMun ecTeCTBO3HAaHUS - Www.monographies.ru

7. MaTepuajbHO-TeXHHYeCKOe ofecnedeHHe TUCIUILINHBI, TPOrpaMMHOe o0ecrnedyeHue,
npogdeccuoHa bHbIe 623bI JTAHHBIX U HH(OPMALMOHHbIE CIPABOYHBIE CHCTEMbI

Jli1st IpOBEICHHS 3aHATHH 1O JUCIUTUTMHE HEOOXOIMMO CIIEIYOIIee MaTepHAIbHO-TEXHUUECKOE
obecriedeHre: yueOHbIC ayIUTOPHH LTS IPOBEICHHSI 3aHATHH JIEKIIMOHHOTO ¥ CEMUHAPCKOTO THUTIA,
TPYIIOBBIX U HHIUBUAYAIBHBIX KOHCYJIBTAIHMA, TEKYIIETO KOHTPOJIS M TPOMEKYTOYHOH aTTeCTallNH,
TIOMEIICHUS ISl CAMOCTOSITEIBHOM PabOoTHI.

VYdeOHbIe ayTUTOPHUN U IIOMEIICHUS ISl CAMOCTOSITEIIFHON paOOThl YKOMIUIEKTOBAHBI CIICTIHATH3UPOBAHHOM
MeOeNbI0 U TEXHUYECKUMH CPEJCTBAMHU OOYyUCHHMS, CIIY KAIIUMH JIJIs1 TIPEACTABICHHS YyueOHOW nHbOpMauu
OOJIBITION ayTUTOPHH.

Jnist mpoBeeHNS 3aHATHH JEKIIMOHHOTO TUIIA UCIIOIB3YIOTCS HA0OPBI AEMOHCTPAIIMOHHOTO 000pYy/I0BaHHUS,
00eCreunBaroIIe TEeMAaTHIECKUE WILTIOCTPAuU (TIPOEKTOp, HOYTOYK, IKpaH/ MHTEPAKTUBHAS TOCKA).

JIumeH3noHHOE MPOrpaMMHOE 00ECTICYCHHE:!

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

2. Web of Science: monmutemarnueckas pedeparuBHO-OMOMMOrpaduueckas W HayKOMeTpH-deckas Oaza
nanabix . — URL: https://apps.webotknowledge.com

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

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

5. Onekrponnas 6ubimoreka TI'Y. — URL: https://elibrary.tsutmb.ru/

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

7. Poccuiickast HaroHanbHas Oubanoteka. — URL: http://nlr.ru
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