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

1.2 Tumbl 3amad mpodecCHOHATBHOW JEATETLHOCTH, K KOTOPBIM TOTOBATCS OOydYaroluecs B paMKax
OCBOEHUS JUCLUIIINHBI:
- HAy4YHO-UCCJIEA0BATEIbCKHI

1.3 JIucuurniauHa OpHEHTHPOBAaHA HA MOATOTOBKY OOydYaromuxcs K MpodeCCHOHAIBLHON IesSTEIhHOCTH B
chepax: 01 O6Gpa3zoBaHue U Hayka (B cepax: peanuszanuu 00pa30BaTEIbHBIX MPOTPAMM CPETHETO OOIIETro
oOpa3oBaHus, CperHero NMpo(ecCHOHAIBPHOTO 00pa30BaHHUs, BBICIIETO O0Opa30BaHUS W JIOMOJHUTEIHHBIX
npodeccuoHaNbHBIX MPOrpamMM; HAy4HBIX MCCIENOBAaHUI M HAy4YHO-KOHCTPYKTOPCKUX pa3paborok), 40
CkBO3HBIE BUIBI TPO(HECCHOHABHON JIEITEIbHOCTHA B MPOMBINIICHHOCTH (B cdhepax: GpyHIaMEeHTaIbHBIX U
MPUKIAIHBIX HAYyYHO-HUCCIIEOBATEIbCKUX, HWHHOBALIMOHHBIX U OIBITHO-KOHCTPYKTOPCKUX pa3paboToK;
pa3paboTKu ¥ BHEAPEHUS HOBBIX TEXHOJIOTMUYECKHUX MPOLECCOB MPOU3BOICTBA NEPCIIEKTUBHBIX MaTeprasoB
(B TOM umcie KOMIIO3UTOB, HaHO- M METaMaTepHUalioB), M3JEIUNA OMNTO-, MUKPO- U HAHODJIEKTPOHUKH,
pa3paboTKu M MPUMEHEHUS AJIEKTPOHHBIX MPHOOPOB M KOMIUIEKCOB; MOHUTOPUHIA COCTOSTHUS CIIOMKHBIX
TEXHUYECKHX U JKUBBIX CUCTEM M COCTOSHUS OKPY>KAIOILEH CPeIbl).

1.4 B pesynbrare 0CBOCHHSI TUCIUILUIUHBI Y 00YYaromMXCsl TOJKHBI ObITH CHOPMUPOBAHBI:

O0001IeHHBIC TPYIOBBIE Kon n HanmeHnoBaHue
(hyHKUMY / TPYAOBBIC komrieteHimu @I'OC BO,
(GbyHKUMY / TPYyZOBBIC MU HEOOXOIMMOM ISt .
WnankaTopbl JOCTHXKEHHSI KOMIIETEH M
npodeccroHaIbHbIC (hopMHpOBaHUS TPYAOBOTO
JeicTBus (py HaTUIUU WK IpoecCHOHATBHOTO
npodcranaapra) nefcTBUS

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

2. Mecto nucunmiimabl B cTpykrype OII marucrparypsi:
JuctuminHa «HaHOCTPYKTYpbl M HaHOTEXHOJOTMM» OTHOCUTCS K 4YacTH, (OpMUpPYyEeMOH ydacTHHKaMHU
o0pa3oBarebHbIX OTHOLIEHUH, yueOHoro ruana OIl mo nanpasnenuto noaroroBku 03.04.02 - Ousuka.

Jucuuminza «HaHOCTPpYKTYpBbl 1 HAHOTEXHOJIOTHUNY) U3y4aeTCs B 2 CEMECTPE.

3.00beM U coep:kaHMe TUCHUILTHHBI
3.1.00beM QUCIUILUIMHEL: 2 3.€.

Ounas: 2 3.e.
Bun yueOHo# paboThI (Bcgglj{i::m)

O0mast Tpy10éMKOCTb TUCHUILIHHBI 72
KonTakTHas pabora 24
Jlexmm (JIextmm) 8
[Tpakruueckue (Ilpakt. pad.) 16
CamocrositensHas padota (CP) 48
3auer -

3.2.Cozepkanue Kypea:

No HazBanue
TEMBI pasnena/TeMbl

Bun yueOno#
paboThI, yac.

DOpMBI TEKYIIETO
KOHTPOJIS




Jlex |IIpa| CP
IIUH | KT.
pao.
O|l0|O
2 cemectp
dyHIaMeHTaIbHbIE Onpoc; 3amura
OCHOBBI 2 1418 nabopaTopHOI
HaHOTEXHOJIOTHH paboThl
Ompoc; 3amura
OKCHepUMEHTAIBHBI naboparopHoOi
€ METOJIbI paboTbl
HCCIIeIOBaHUS, 2 4 8
aHaJIM3a u
aTTecTaluu
HAHOCTPYKTYD
30HJ0BbIE Omnpoc; 3amuTa
HAHOTEXHOJIOTUU: naboparopHoOi
TyHHEJIbHAs U 1 2 |8 paboTsr;
aTOMHO-CHJIOBAs TecTtupoBanue
MUKPOCKOTIHS
Knaccudukanus u Ompoc; 3amura
MeTOoAbI noayueHus | 1 2 | 8 naboparopHoi
HAaHOMaTEPUaJIOB paboTbl
5 Hanosnexkrponuka Onpoc; 3amura
1 2 | 8 nabopaTopHOit
paboThl
6 Hanompubopsi, Ompoc; 3amura
HAaHOMAIIWHBI, 1 > | g naboparopHoi
HAaHOCHCTEMBI paboTsr;
TectupoBanue

Tema 1. dDyHaamMeHTaIbHbIE OCHOBbI HAHOTEXHOJIOT UM

Jlekumus.
Ponb cBOOOAHBIX M BHYTPEHHHX MOBEPXHOCTEH. [OMOT€HHOE M TETEPOTCHHOE 3apOXKIACHHUE 3apObIIIei
HOBOH (ha3el mpu (a3oBbIX mepexomax. Hapymienne 3akoHa Xoma-Ilerdya B HaHOIIKanme. YBEIUMYCHHE
OTHOILIEHUSI TOBEPXHOCTU YacTHUIIBI K €€ O0beMy B HAHOIIKajJe M POCT POJM MOBEPXHOCTHBIX CHII
(anre3uoHHBIX, AJIEKTPOCTATUYECKUX, KAMWUIAPHBIX) TPH OAHOBPEMEHHOM TAaJ€HWU OOBEMHBIX
(TpaBUTAIIMOHHBIX, MHEPLUUOHHBIX, MarHUTHbIX). Pa3mepHble >QQeKThl - 3aBUCUMOCTh KHHETHYECKHX
nmapaMeTpoB OT pa3MepoB oOpasla: AjduHa CBOOOAHOrO mpobera, JIMHA SKPAHUPOBAHUSA, TONIIKMHA
CKHH-cJos1, nuddy3nonHas mpmHA W T.JO. DPPEeKThl camMoOopraHu3alid M CaMOCOOPKH B HaHOIIKAJE.
KBanToBbie 3(h(peKThI. DHEPTETUIESCKHIA CTIEKTP KBAHTOBBIX TOUYEK. JIa3ephl HA KBAHTOBBIX TOUKAX.

3aganus AJ151 CAMOCTOSITEJIbHOM PadoThI.
CamocrosiTenbpHas paboTa.
Hpopa60TKa KOHCIICKTOB J'ICKHI/Iﬁ " BOIIPOCOB, BBIHCCCHHBIX HA CAMOCTOATCIIbHOC N3YyUCHUC OCHOBHOH U
JOTIOJTHUTENBHOU JINTEPATYPBHI.

Tema 2. JxcnepuMeHTAJbHbIE METOAbI HCCJIEIOBAHUS, AHAJIN3Aa U ATTECTAIIUN HAHOCTPYKTYP
Jlexknus.



3amaul MUKPOCTPYKTYpPHOTO aHalu3a: UCCeI0BaHuEe MOP(OIOrUHU (TOMOIOTUYECKOE YCTPOICTBO, pa3Mepsl
u GOpMBI 3epeH, Mop, OTAEIbHBIX (Da3), XUMHUUECKOTO COCTaBa OTACIBbHBIX (ha3, 3€peH, CTPYKTYpPHBIX
COCTaBJISIONIUX U aTOMHO-MOJIEKYJISIpHAsl CTPYKTypa (KpUcTauiorpaguuecKkuil mopsaok B Kax a0 dase, T.c.
TUI PEIIeTKH, €€ MapaMeTpbl, OPUEHTALUs, CIEKTP CTPYKTYpPHBIX Ne(PEKTOB U T.II.). MHUKPOCKOMUS
(9MeKTpoHHasi TPOCBEUMBAIONIAS W pAcTpoBas, CKaHUpPYIOIIas 30HIOBas U 1p.). Hudpaxromerpus
(peHTTeHOBCKas, IEKTPOHHAs, HeUTpoHHas1). CriekTpoMeTpHst (onTHYeCKasi, MHppaKpacHas, paMaHOBCKasl,
PEHTI€HO-3MHUCCHOHHAs, POTOAIEKTpUUYECKas U Ap. Panno- 1 Macc-CieKTpOMETpHsL.

3anaHus AJ151 CAMOCTOSITEILHOI padoThI.
CamocrosiTenpHas padora.

[TpopaboTKa KOHCTIEKTOB JIKIIHIA U BOIIPOCOB, BBIHECEHHBIX Ha CAMOCTOSATEIILHOE N3yUeHHE OCHOBHOW U
JOTIOJTHUTEIBHOU JINTEPaTypPBhI.

Tema 3. 30H10BbIe HAHOTEXHOJIOTHU: TYHHEJIbHASI U AaTOMHO-CHJIOBAsi MUKPOCKOIIMSI
Jlekuus.

Ckanupyromasi 30HA0Basg MHUKpockomnusd. CkaHWpyromas TyHHEIbHAass MHMKPOCKOMUS. ATOMHO-CHJIOBAs
MHKPOCKOIHUS. DIEKTPOCUIIOBAasE 30HIA0Bas MHUKPOCKOMHUSA. MarHuTHO-CUJIOBas 30HJ0Bas MHUKPOCKOMUS.
bmmxHenonbHas onTuyeckas MUKpOCKonusa. CUIOBOM HAHOTECTUHI MPHUIIOBEPXHOCTHBIX CI0€B. OCHOBBI
TEXHUKH HaHOWHACHTUpOBaHMs. HWH(opmMaTuBHBIE BO3MOXHOCTH HAaHOWHJEHTHpOBaHUS. [Ipumepbl
WCMOJB30BaHUS CHJIOBOTO HAHOTECTHMHTAa B MCCJICAOBAaHUAX MEXAaHUYECKUX CBOWCTB MarepuaioB B
HaHOIIIKAJIE.

3anaHus AJ51 CAMOCTOSITEILHOI padoThI.

[IpopaboTka KOHCIIEKTOB JIEKIIMI 1 BOIIPOCOB, BBIHECEHHBIX Ha CAMOCTOSITEIbHOE N3yUYE€HUE OCHOBHOM U
JOTIOJTHUTENBHOU JINTEPATYPBHI.

Tema 4. Knaccugukanusi 1 MeToabI MOJYYeHUsS]I HAHOMATEPUAJI0B
Jlexknus.

Oobume mnonoxenus u kinaccudukanus. Hanomarepuanosenenue. I[logxompl kK pa3paboTke HOBBIX U
YAYYIICHUIO XapaKTEPUCTUK TPAIUIMOHHBIX MaTepuanoB. MeToabsl MCCIEOBaHUS MUKPOCTPYKTYPHI Ha
pa3HBIX MacIITaOHO-BPEMEHHBIX YPOBHSAX. TeXHUKa KOMITBIOTEPHOTO MOJEIMPOBAHUS, aHAJIN3A U JU3aiiHa
MaTepHuajoB C HCIOJIb30BAaHMEM armapara KBAaHTOBOW MEXAaHUKH, METONOB MOJEKYISIPHOH JTHHAMUKH,
KOHEUHBIX DJIEMEHTOB, IMHAMHMKH CTPYKTYpHBIX JedekroB u jap. HaHoyacTHUIbl M HaHOMOPOILIKH.
OObeMHBIE HAHOCTPYKTYpPHpOBaHHBIE Marepuanbl. DyiaepeHsl M WX MPOU3BOJHBIC, HAHOTPYOKH.
Hanoxkomno3utHele  Marepuanbl.  Hanomopuctele  Mmarepuanbl.  DyHKIMOHAIbHBIE  MaTepPHAIBL.
BricokoTemmneparypHble CBEPXIPOBOAHUKH. MarHuTHele Marepuanbl. Marepuaiabl ¢ THFaHTCKUM U
KOJIOCCAJIbHBIM MarHUTOCONPOTUBICHHEM. Marepuaibsl cO CleHUaIbHBIMA MEXaHUYECKUMH CBOMCTBAMH.
TexcTunpHble HaHOMaTepuanbl. VIHTeNNeKTyalbHble Marepuanbl. TOHKHME TIJIGHKH M TOKPBITHSL.
[TonumepHsle, OHoNOrnYecKre 1 OMOCOBMECTHUMBIE MaTEpHAIBL.

3aganus 1J151 CAMOCTOSITEJIbHOM PadoThlI.
CamocTrosiTenbHast paboTa.

[IpopaboTka KOHCIIEKTOB JIEKIIMI 1 BOIIPOCOB, BBIHECEHHBIX Ha CAMOCTOSITEIbHOE N3yUYE€HUE OCHOBHOM U
JOTIOJTHUTENBHOU JINTEPATYPBHI.

Tema S. HaHodJIeKTPpOHHKA
Jlexknus.

OcHOBHBbIE (YHKIIMM HAHOMIEKTPOHUKH. DyHIaMEHTalbHbIE MpeAenbl MHHHUATIOpu3auud. OCHOBHBIC
Mmarepuaigbl M TexHonmoruu. Hanomurtorpagusi. OcCHOBHbIE KOMIIOHEHTHI MHKpocxeM. Jlorndyeckue u
3aroMMHaImue s4yeiiku. CBA3M M COEAMHEHUs, nepenada AaHHbIX. CHCTEMBbl JOJITOBPEMEHHON NaMSTH.
MHUKpPOSIIEKTPOHHUKA «PsIIOM ¢ KpeMHUeM». HaHoanekTpoHnka Ha HaHOTpyOkax. KBaHTOBBIE yCTpoiicTBa.
MomnexynsipHas anexkTpoHuka. CIHHTPOHUKA.

3ananus AJ51 CAMOCTOSITEILHOI padoThI.
CamocrosiTenpHas padora.



[TpopaboTKa KOHCTIEKTOB JIKIIHIA U BOIIPOCOB, BBIHECEHHBIX Ha CAMOCTOSATEIILHOE N3yUeHHE OCHOBHOW U
JOTIOJTHUTEIBHOW JINTEPaTyPBI.

Tema 6. HanonpuOopbl, HAHOMAIINHBI, HAHOCUCTEMbI

Jlekumus.
Jlexumsi. Mukpo-/HaHosnekrpomexanndeckue cuctembl, MOMC/HOMC (MEMS/NEMS B anmmiickom
SI3bIKE); MHUKPOXMMHUYECKas aHaJuTH4ecKas jaboparopuss Ha omHoMm uyune (m-lab); yHuBepcaabHas
aHanuTudeckas Jsaboparopus (m-TAS), ONTHKO-IIEKTPOMEXAaHHMYECKUE CHUCTEMBI. AHAJTUTHYCCKHE
nabopaTtopuu ISl KUAKUX CPell - MCKYCCTBEHHBIM f3BIK, a JUIsl ra3000pa3HbIX - MCKYCCTBEHHBIH HOC.
OCHOBBI KOHCTPYMPOBAHMSI M METONOB HW3TOTOBJICHUS W3IENHUNA, COMAEp)KAlIMX MEXaHU3Mbl U JeTalu
CYOMHKPOHHBIX M HAHOMETPOBBIX Pa3MEpOB, IMOBEIECHHUE KOHCTPYKLIHMOHHBIX MaTEpHUaiOB B HAHOIIKAJIE.
OcoOeHHOCTH MEXaHWKH B HaHomKane. [uapoanmHamuka HaHoxuiakocted. HaworpuGomorms. Cyxoe
TpeHHWE B AaTOMapHOW IKaje. TpeHue B YCIOBUAX JKUAKOCTHOM cMa3ku. M3HOC B HaHOIIKae.
KommbioTepHoe MonenupoBaHHE TpPEHUS M H3HOCAa B arOMapHOW mIKajie. TeXHOJOTMH MPOM3BOJICTBA
MUKpO-/ HaHoOmpuOopoB M MamuH. CeHcopbl: MeMOpaHHbIE, TaKTUJIbHbBIE, JJISl PETUCTPALUU YCKOPEHHS,
BUOpALIUY, yIapoOB, OECKOHTAKTHBIE ONTHYECKUE CEHCOPBI, CTPYHHBIE, KOHCOIbHO-0a104HbIe. AKTYaTOPBI,
MaHUMYJSITOPHI, TBUTATEIN B HaHOLIKajie. DJIEMEHTbl MUKPOTUIPAaBIUKU. IHTErprupoBaHHbIE CHCTEMBI U
WHepImaabHbie Tpubopel. OnTtukoMexanwdeckue u paauorexaumdeckue MOMC. Ilpoext Millipede.
MenuuuHckas HAHOTEXHUKA U OMOHAHOTEXHONIOTHH. HTeNIeKkTyaabHble HAHOCUCTEMBI. .

3anaHus AJ51 CAMOCTOSITeILHOI padoThI.
CamocrosiTenpHas padora.
[TpopaboTka KOHCTIEKTOB JIEKIIMI ¥ BOIIPOCOB, BLIHECEHHBIX Ha CAMOCTOSITEIbHOE U3yUYEeHUE OCHOBHOM U
JOTIOJTHUTEIBHOU JINTEPATyPBI.

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

2 cemecTp
* mocemaeMocTs — 10 0auIoB
*  TeKylmMi KoHTpoisb — 30 OaoB
*  KOHTPOJIbHBIE Cpe3bl — 2 cpe3a 1o 15 0amioB Kakaplid
* npemuanbHble 6amiel — 20 6amIoB
* OTBeT Ha ’Kk3aMeHe: He Ooinee 30 OamioB

Pacrnipenenenre 6aJiioB 10 3aaHKSIM:

No  [HaszBanue Ttembl | DopMbl Max. Mertonuka mpoBeeHUS 3aHATUS U OLICHKU
Te | /BHJI y4eOHOH |TEKyIEro | KoJI-BO
MBI paboThI KOHTpoJisi | 0asuioB

/ cpe3sl




DyHIaMEHTATb
HBIE OCHOBBI
HaHOTEXHOJIOTU
u

Ormpoc

VYeTHBIE OMpocC MOKET NPUMEHATHCS B Pa3iMyHBIX  (QopMax:
(poHTaNbHBIN, WHAWBUAYaAIbHBIA, KOMOMHUpPOBaHHBIH. OCHOBHBIE
Ka4yecTBa yCTHOTO OTBETA MOJJIEXKAILETO OLEHKE:

- IPaBWJIBHOCTH OTBETA 110 COAEP)KAHUIO;

- IOJTHOTA W TITyOMHA OTBETA;

- CO3HATEIBHOCTh OTBETA;

- JIOTHKA U3JI0KEHUS MaTepuana;

- palMOHANBHOCThH HCIIOJB30BaHHBIX MIPUEMOB U CIOCOOOB peIICHUS
MOCTaBJICHHON y4eOHOH 3a/1auu;

- CBOEBPEMEHHOCTh M 3(PPEKTHBHOCTb HCHONb30BaHMS HATJISIHBIX
MOCOOMH M TEXHUUECKUX CPEACTB IPU OTBETE;

- HCIIOJIb30BaHME JTOTIOJIHUTEIBHOTO MaTepuana;

-  palMOHAIBHOCTh HCIOJNB30BAHHUA BpPEMEHH, OTBEJEHHOTO Ha
3aJlaHueE.

2 Oanna — CTYAEHT yMEEeT CONOCTABUTh MOMYyYCHHYIO TIPU TOATOTOBKE
K MPaKTHYECKOMY 3aHSATHIO HH)OpMAaLHUIO, CPAaBHUBATH PAa3HbIC TOUKU
3peHHS Ha aHAJTM3UPYEMYI0 IpoOiieMy, YMETh YETKO (HOpMYITUPOBAThH
CBOM BONPOCH M OTBEYATh Ha 33JaBa€MblE €My BOINPOCH], BECTH
TMCKYCCHIO C UCTIOJIb30BAaHHEM TEPMHUHOJIOTMY COBPEMEHHOH (PHU3HKH
1 Gamn — CTyIeHT BiajeeT TEOPETHUYSCKUM MaTepHalioM IO TeMe
MPaKTUYECKOTO 3aHATHSA, HWHOTAA 3aTpyiHsAETCS IIpU OTBETE Ha
BONPOCHI, HE yMeeT CQOPMYIMPOBaTh CBOIO TOYKY 3pEHHUS Ha
o0cyxmaeMyto mpoonemy

Ecnu ctyneHt He BnazeeT mpoOieMaTHKOW MPakTHYECKOTO 3aHsTHS,
HE MOXET OTBeYaTb Ha BOINPOCH], 3a4UTHIBAET OTBET IO
Hale4aTaHHOMY TEKCTY — OTBET OaJylaMH HE OLICHUBACTCH.

3amuTa
maboparop
HOI
paboThI

3ammTa 1a00paTOPHOM PabOTHI

3 Oamta — BEITIOJHEHBI BCE 3aJaHUs Ja00paTopHOU pabOThI, CTYACHT
4eTKo U 6e3 ONIMOOK OTBETHIT Ha BCE KOHTPOJIBHBIE BOIIPOCHI.

2 Oamga — BEITIOJTHEHBI BCE 3a7aHus JIa00paTOpHO pabOTHI; CTYICHT
OTBETHJI Ha BCE KOHTPOIILHBIE BOIPOCHI C 3aMEUaHHSIMHU.

1 OGamm — BBINOTHEHBI BCe 3afaHUs JIAOOpaTOpHON pabOTHI C
3aMEUaHWsIMU; CTYJCHT OTBETHJ Ha BCE KOHTPOJBHBIE BOIPOCHI C
3aMEYaHHSIMH.

Ecnmu cTynmeHT He BBITIOJHWI WIK BBHIIOJIHWI HETMPABHIBHO 33aHUS
nabopaTopHO pabOTHI; CTYIEHT OTBETHII HA KOHTPOJIbHBIC BOIIPOCHI €
omurOKaMH WJIM HE OTBETHJI Ha KOHTPOJBbHBIE BOMPOCHI — ero pabora
OarramMu He OLEHUBAETCS.




OKCHepUMEeHTAa
BHBIC METOJIBI
UCCIICZIOBaHUS,
aHanM3a u
aTTecTanuu
HaHOCTPYKTYP

Ormpoc

VYeTHBIE OMpocC MOKET NPUMEHATHCS B Pa3iMyHBIX  (QopMax:
(poHTaNbHBIN, WHAWBUAYaAIbHBIA, KOMOMHUpPOBaHHBIH. OCHOBHBIE
Ka4yecTBa yCTHOTO OTBETA MOJJIEXKAILETO OLEHKE:

- IPaBWJIBHOCTH OTBETA 110 COAEP)KAHUIO;

- IOJTHOTA W TITyOMHA OTBETA;

- CO3HATEIBHOCTh OTBETA;

- JIOTHKA U3JI0KEHUS MaTepuana;

- palMOHANBHOCThH HCIIOJB30BaHHBIX MIPUEMOB U CIOCOOOB peIICHUS
MOCTaBJICHHON y4eOHOH 3a/1auu;

- CBOEBPEMEHHOCTh M 3(PPEKTHBHOCTb HCHONb30BaHMS HATJISIHBIX
MOCOOMH M TEXHUUECKUX CPEACTB IPU OTBETE;

- HCIIOJIb30BaHME JTOTIOJIHUTEIBHOTO MaTepuana;

-  palMOHAIBHOCTh HCIOJNB30BAHHUA BpPEMEHH, OTBEJEHHOTO Ha
3aJlaHueE.

2 Oanna — CTYAEHT yMEEeT CONOCTABUTh MOMYyYCHHYIO TIPU TOATOTOBKE
K MPaKTHYECKOMY 3aHSATHIO HH)OpMAaLHUIO, CPAaBHUBATH PAa3HbIC TOUKU
3peHHS Ha aHAJTM3UPYEMYI0 IpoOiieMy, YMETh YETKO (HOpMYITUPOBAThH
CBOM BONPOCH M OTBEYATh Ha 33JaBa€MblE €My BOINPOCH], BECTH
TMCKYCCHIO C UCTIOJIb30BAaHHEM TEPMHUHOJIOTMY COBPEMEHHOH (PHU3HKH
1 Gamn — CTyIeHT BiajeeT TEOPETHUYSCKUM MaTepHalioM IO TeMe
MPaKTUYECKOTO 3aHATHSA, HWHOTAA 3aTpyiHsAETCS IIpU OTBETE Ha
BONPOCHI, HE yMeeT CQOPMYIMPOBaTh CBOIO TOYKY 3pEHHUS Ha
o0cyxmaeMyto mpoonemy

Ecnu ctyneHt He BnazeeT mpoOieMaTHKOW MPakTHYECKOTO 3aHsTHS,
HE MOXET OTBeYaTb Ha BOINPOCH], 3a4UTHIBAET OTBET IO
Hale4aTaHHOMY TEKCTY — OTBET OaJylaMH HE OLICHUBACTCH.

3amuTa
maboparop
HOI
paboThI

3ammTa 1a00paTOPHOM PabOTHI

3 Oamta — BEITIOJHEHBI BCE 3aJaHUs Ja00paTopHOU pabOThI, CTYACHT
4eTKo U 6e3 ONIMOOK OTBETHIT Ha BCE KOHTPOJIBHBIE BOIIPOCHI.

2 Oamga — BEITIOJTHEHBI BCE 3a7aHus JIa00paTOpHO pabOTHI; CTYICHT
OTBETHJI Ha BCE KOHTPOIILHBIE BOIPOCHI C 3aMEUaHHSIMHU.

1 OGamm — BBINOTHEHBI BCe 3afaHUs JIAOOpaTOpHON pabOTHI C
3aMEUaHWsIMU; CTYJCHT OTBETHJ Ha BCE KOHTPOJBHBIE BOIPOCHI C
3aMEYaHHSIMH.

Ecnmu cTynmeHT He BBITIOJHWI WIK BBHIIOJIHWI HETMPABHIBHO 33aHUS
nabopaTopHO pabOTHI; CTYIEHT OTBETHII HA KOHTPOJIbHBIC BOIIPOCHI €
omurOKaMH WJIM HE OTBETHJI Ha KOHTPOJBbHBIE BOMPOCHI — ero pabora
OarramMu He OLEHUBAETCS.




30HI0BEIE
HAHOTEXHOJIOTU
W: TYHHEIIbHAS U
aTOMHO-CHJIOBAs
MUKPOCKOTTUS

Ormpoc

VYeTHBIE OMpocC MOKET NPUMEHATHCS B Pa3iMyHBIX  (QopMax:
(poHTaNbHBIN, WHAWBUAYaAIbHBIA, KOMOMHUpPOBaHHBIH. OCHOBHBIE
Ka4yecTBa yCTHOTO OTBETA MOJJIEXKAILETO OLEHKE:

- IPaBWJIBHOCTH OTBETA 110 COAEP)KAHUIO;

- IOJTHOTA W TITyOMHA OTBETA;

- CO3HATEIBHOCTh OTBETA;

- JIOTHKA U3JI0KEHUS MaTepuana;

- palMOHANBHOCThH HCIIOJB30BaHHBIX MIPUEMOB U CIOCOOOB peIICHUS
MOCTaBJICHHON y4eOHOH 3a/1auu;

- CBOEBPEMEHHOCTh M 3(PPEKTHBHOCTb HCHONb30BaHMS HATJISIHBIX
MOCOOMH M TEXHUUECKUX CPEACTB IPU OTBETE;

- HCIIOJIb30BaHME JTOTIOJIHUTEIBHOTO MaTepuana;

-  PalMOHAIBHOCTh HCIONb30BaHUS BpPEMEHH,
3aJlaHueE.

2 Oanna — CTYAEHT yMEEeT CONOCTABUTh MOMYyYCHHYIO TIPU TOATOTOBKE
K MPaKTHYECKOMY 3aHSATHIO HH)OpMAaLHUIO, CPAaBHUBATH PAa3HbIC TOUKU
3peHHS Ha aHAJTM3UPYEMYI0 IpoOiieMy, YMETh YETKO (HOpMYITUPOBAThH
CBOM BONPOCH M OTBEYATh Ha 33JaBa€MblE €My BOINPOCH], BECTH
TMCKYCCHIO C UCTIOJIb30BAaHHEM TEPMHUHOJIOTMY COBPEMEHHOH (PHU3HKH
1 Gamn — CTyIeHT BiajeeT TEOPETHUYSCKUM MaTepHalioM IO TeMe
MPaKTUYECKOTO 3aHATHSA, HWHOTAA 3aTpyiHsAETCS IIpU OTBETE Ha
BONPOCHI, HE yMeeT CQOPMYIMPOBaTh CBOIO TOYKY 3pEHHUS Ha
o0cyxmaeMyto mpoonemy

Ecnu ctyneHt He BnazeeT mpoOieMaTHKOW MPakTHYECKOTO 3aHsTHS,
HE MOXET OTBeYaTb Ha BOINPOCH], 3a4UTHIBAET OTBET IO
Hale4aTaHHOMY TEKCTY — OTBET OaJylaMH HE OLICHUBACTCH.

OTBCACHHOI'O Ha

3amuTa
maboparop
HOI
paboThI

3ammTa 1a00paTOPHOM PabOTHI

3 Oamta — BEITIOJHEHBI BCE 3aJaHUs Ja00paTopHOU pabOThI, CTYACHT
4eTKo U 6e3 ONIMOOK OTBETHIT Ha BCE KOHTPOJIBHBIE BOIIPOCHI.

2 Oamga — BEITIOJTHEHBI BCE 3a7aHus JIa00paTOpHO pabOTHI; CTYICHT
OTBETHJI Ha BCE KOHTPOIILHBIE BOIPOCHI C 3aMEUaHHSIMHU.

1 OGamm — BBINOTHEHBI BCe 3afaHUs JIAOOpaTOpHON pabOTHI C
3aMEUaHWsIMU; CTYJCHT OTBETHJ Ha BCE KOHTPOJBHBIE BOIPOCHI C
3aMEYaHHSIMH.

Ecnmu cTynmeHT He BBITIOJHWI WIK BBHIIOJIHWI HETMPABHIBHO 33aHUS
nabopaTopHO pabOTHI; CTYIEHT OTBETHII HA KOHTPOJIbHBIC BOIIPOCHI €
omurOKaMH WJIM HE OTBETHJI Ha KOHTPOJBbHBIE BOMPOCHI — ero pabora
OarramMu He OLEHUBAETCS.

TecTupoB

aHue(KOH

TPOJILHBI
i cpe3)

15

TectupoBanue mpencrabiseT coboi TecT u3 15 BOMpoCOB 3a Kaxaoe
MPaBUIIBHO BHITIOJTHEHHOE 3aJ]aHNE CTYJEHT moirydaeT 1 6amt

10



Knaccupukanus
1 METOABI
MOJTY4YeHUS
HaHOMAaTepHaJIo
B

Ormpoc

VYeTHBIE OMpocC MOKET NPUMEHATHCS B Pa3iMyHBIX  (QopMax:
(poHTaNbHBIN, WHAWBUAYaAIbHBIA, KOMOMHUpPOBaHHBIH. OCHOBHBIE
Ka4yecTBa yCTHOTO OTBETA MOJJIEXKAILETO OLEHKE:

- IPaBWJIBHOCTH OTBETA 110 COAEP)KAHUIO;

- IOJTHOTA W TITyOMHA OTBETA;

- CO3HATEIBHOCTh OTBETA;

- JIOTHKA U3JI0KEHUS MaTepuana;

- palMOHANBHOCThH HCIIOJB30BaHHBIX MIPUEMOB U CIOCOOOB peIICHUS
MOCTaBJICHHON y4eOHOH 3a/1auu;

- CBOEBPEMEHHOCTh M 3(PPEKTHBHOCTb HCHONb30BaHMS HATJISIHBIX
MOCOOMH M TEXHUUECKUX CPEACTB IPU OTBETE;

- HCIIOJIb30BaHME JTOTIOJIHUTEIBHOTO MaTepuana;

-  palMOHAIBHOCTh HCIOJNB30BAHHUA BpPEMEHH, OTBEJEHHOTO Ha
3aJlaHueE.

2 Oanna — CTYAEHT yMEEeT CONOCTABUTh MOMYyYCHHYIO TIPU TOATOTOBKE
K MPaKTHYECKOMY 3aHSATHIO HH)OpMAaLHUIO, CPAaBHUBATH PAa3HbIC TOUKU
3peHHS Ha aHAJTM3UPYEMYI0 IpoOiieMy, YMETh YETKO (HOpMYITUPOBAThH
CBOM BONPOCH M OTBEYATh Ha 33JaBa€MblE €My BOINPOCH], BECTH
TMCKYCCHIO C UCTIOJIb30BAaHHEM TEPMHUHOJIOTMY COBPEMEHHOH (PHU3HKH
1 Gamn — CTyIeHT BiajeeT TEOPETHUYSCKUM MaTepHalioM IO TeMe
MPaKTUYECKOTO 3aHATHSA, HWHOTAA 3aTpyiHsAETCS IIpU OTBETE Ha
BONPOCHI, HE yMeeT CQOPMYIMPOBaTh CBOIO TOYKY 3pEHHUS Ha
o0cyxmaeMyto mpoonemy

Ecnu ctyneHt He BnazeeT mpoOieMaTHKOW MPakTHYECKOTO 3aHsTHS,
HE MOXET OTBeYaTb Ha BOINPOCH], 3a4UTHIBAET OTBET IO
Hale4aTaHHOMY TEKCTY — OTBET OaJylaMH HE OLICHUBACTCH.

3amuTa
maboparop
HOI
paboThI

3ammTa 1a00paTOPHOM PabOTHI

3 Oamta — BEITIOJHEHBI BCE 3aJaHUs Ja00paTopHOU pabOThI, CTYACHT
4eTKo U 6e3 ONIMOOK OTBETHIT Ha BCE KOHTPOJIBHBIE BOIIPOCHI.

2 Oamga — BEITIOJTHEHBI BCE 3a7aHus JIa00paTOpHO pabOTHI; CTYICHT
OTBETHJI Ha BCE KOHTPOIILHBIE BOIPOCHI C 3aMEUaHHSIMHU.

1 OGamm — BBINOTHEHBI BCe 3afaHUs JIAOOpaTOpHON pabOTHI C
3aMEUaHWsIMU; CTYJCHT OTBETHJ Ha BCE KOHTPOJBHBIE BOIPOCHI C
3aMEYaHHSIMH.

Ecnmu cTynmeHT He BBITIOJHWI WIK BBHIIOJIHWI HETMPABHIBHO 33aHUS
nabopaTopHO pabOTHI; CTYIEHT OTBETHII HA KOHTPOJIbHBIC BOIIPOCHI €
omurOKaMH WJIM HE OTBETHJI Ha KOHTPOJBbHBIE BOMPOCHI — ero pabora
OarramMu He OLEHUBAETCS.
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Hanosnexrponu
Ka

Ormpoc

VYeTHBIE OMpocC MOKET NPUMEHATHCS B Pa3iMyHBIX  (QopMax:
(poHTaNbHBIN, WHAWBUAYaAIbHBIA, KOMOMHUpPOBaHHBIH. OCHOBHBIE
Ka4yecTBa yCTHOTO OTBETA MOJJIEXKAILETO OLEHKE:

- IPaBWJIBHOCTH OTBETA 110 COAEP)KAHUIO;

- IOJTHOTA W TITyOMHA OTBETA;

- CO3HATEIBHOCTh OTBETA;

- JIOTHKA U3JI0KEHUS MaTepuana;

- palMOHANBHOCThH HCIIOJB30BaHHBIX MIPUEMOB U CIOCOOOB peIICHUS
MOCTaBJICHHON y4eOHOH 3a/1auu;

- CBOEBPEMEHHOCTh M 3(PPEKTHBHOCTb HCHONb30BaHMS HATJISIHBIX
MOCOOMH M TEXHUUECKUX CPEACTB IPU OTBETE;

- HCIIOJIb30BaHME JTOTIOJIHUTEIBHOTO MaTepuana;

-  palMOHAIBHOCTh HCIOJNB30BAHHUA BpPEMEHH, OTBEJEHHOTO Ha
3aJlaHueE.

2 Oanna — CTYAEHT yMEEeT CONOCTABUTh MOMYyYCHHYIO TIPU TOATOTOBKE
K MPaKTHYECKOMY 3aHSATHIO HH)OpMAaLHUIO, CPAaBHUBATH PAa3HbIC TOUKU
3peHHS Ha aHAJTM3UPYEMYI0 IpoOiieMy, YMETh YETKO (HOpMYITUPOBAThH
CBOM BONPOCH M OTBEYATh Ha 33JaBa€MblE €My BOINPOCH], BECTH
TMCKYCCHIO C UCTIOJIb30BAaHHEM TEPMHUHOJIOTMY COBPEMEHHOH (PHU3HKH
1 Gamn — CTyIeHT BiajeeT TEOPETHUYSCKUM MaTepHalioM IO TeMe
MPaKTUYECKOTO 3aHATHSA, HWHOTAA 3aTpyiHsAETCS IIpU OTBETE Ha
BONPOCHI, HE yMeeT CQOPMYIMPOBaTh CBOIO TOYKY 3pEHHUS Ha
o0cyxmaeMyto mpoonemy

Ecnu ctyneHt He BnazeeT mpoOieMaTHKOW MPakTHYECKOTO 3aHsTHS,
HE MOXET OTBeYaTb Ha BOINPOCH], 3a4UTHIBAET OTBET IO
Hale4aTaHHOMY TEKCTY — OTBET OaJylaMH HE OLICHUBACTCH.

3amuTa
maboparop
HOI
paboThI

3ammTa 1a00paTOPHOM PabOTHI

3 Oamta — BEITIOJHEHBI BCE 3aJaHUs Ja00paTopHOU pabOThI, CTYACHT
4eTKo U 6e3 ONIMOOK OTBETHIT Ha BCE KOHTPOJIBHBIE BOIIPOCHI.

2 Oamga — BEITIOJTHEHBI BCE 3a7aHus JIa00paTOpHO pabOTHI; CTYICHT
OTBETHJI Ha BCE KOHTPOIILHBIE BOIPOCHI C 3aMEUaHHSIMHU.

1 OGamm — BBINOTHEHBI BCe 3afaHUs JIAOOpaTOpHON pabOTHI C
3aMEUaHWsIMU; CTYJCHT OTBETHJ Ha BCE KOHTPOJBHBIE BOIPOCHI C
3aMEYaHHSIMH.

Ecnmu cTynmeHT He BBITIOJHWI WIK BBHIIOJIHWI HETMPABHIBHO 33aHUS
nabopaTopHO pabOTHI; CTYIEHT OTBETHII HA KOHTPOJIbHBIC BOIIPOCHI €
omurOKaMH WJIM HE OTBETHJI Ha KOHTPOJBbHBIE BOMPOCHI — ero pabora
OarramMu He OLEHUBAETCS.
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Hanonpu6opsi, | Ompoc 2 VYeTHBIE OMpocC MOKET NPUMEHATHCS B Pa3iMyHBIX  (QopMax:
HAHOMAIIIMHEI, (poHTANBHBIN, WHIUBUAYATbHBIH, KOMOMHUPOBaHHBIA. (CHOBHBIC
HAHOCHCTEMBI KauecTBa YCTHOTO OTBETA MOAJICKAILETO OLIEHKE:!

- MPaBUWJIBHOCTh OTBETA 110 COICPIKAHUIO;
- MOJIHOTA U TITyOWHA OTBETA;
- CO3HATENBFHOCTh OTBETA;
- JIOTUKA U3JIOKCHUS MaTepHara;
- palMOHAILHOCTH HCIIOJIL30BAaHHBIX MPUEMOB M CIIOCOOOB PEIIICHUS
MOCTaBJICHHON y4eOHOH 3a/1auu;
- CBOEBpPEMEHHOCTh U 3((HEKTUBHOCTh WCIONB30BAHUS HATJISIIHBIX
MOCOOMH M TEXHUUECKUX CPEACTB IPU OTBETE;
- HCIIOJTb30BaHME JIOTIOJIHUTEIIEHOTO MaTepraa;
-  PalUOHAILHOCTh WCIONB30BAHUS BPEMCHH, OTBEJICHHOTO Ha
3aJjaHue.
2 Gaymra — CTYIEHT YMEET COMOCTABUTh MOTYUYCHHYIO MPH TOATOTOBKE
K TIPaKTUYCCKOMY 3aHATHIO WH(GOPMAIINIO, CPaBHUBATh PAa3HBIC TOYKU
3peHUs Ha aHAM3UPYEMYIO MPOOJIEMY, YMETh YETKO (OPMYIIUPOBATh
CBOM BOINPOCH M OTBEYATh HA 33JaBacMbIC €My BOIPOCHI, BECTH
TMCKYCCHIO C UCTIOJIb30BAaHHEM TEPMHUHOJIOTMY COBPEMEHHOH (PHU3HKH
1 Gamm — CTYIGHT BIAJCET TEOPESTUYCCKUM MAaTEpHUajoM IO TeMe
MPaKTHYECKOTO 3aHATHS, WHOTJA 3arpylHsAETCSs TpH OTBETEC Ha
BONPOCHI, HE yMeeT CQOPMYIMPOBaTh CBOIO TOYKY 3pEHHUS Ha
o0cyxaaeMyto npoodiemy
Ecnu cryneHt He BiazeeT mpoONeMaTHKON MPaKTHYESCKOTO 3aHSTHS,
HE MOXET OTBeYaTh Ha BOINPOCHI, 3a4UTHIBACT OTBET IIO
HaIleyaTaHHOMY TEKCTY — OTBET OajlaMu HE OI[CHUBACTCH.
3ammra 3 3ammTa 1a00paTOPHOM PabOTHI
maboparop 3 Oamta — BEITIOJHEHBI BCE 3aJaHUs Ja00paTopHOU pabOThI, CTYACHT
HOM YeTKO 1 0e3 OMOO0K OTBETHII Ha BCE KOHTPOJIBHBIE BOMTPOCHI.
paboThI 2 Oamga — BEITIOJTHEHBI BCE 3a7aHus JIa00paTOpHO pabOTHI; CTYICHT
OTBETHUJI HA BCE KOHTPOJIbHBIE BOIPOCHI C 3aMEYaHUsIMHU.
1 OGamm — BBINOTHEHBI BCe 3afaHUs JIAOOpaTOpHON pabOTHI C
3aMEYaHHUSAMH; CTYACHT OTBETHJ Ha BCE KOHTPOJBbHBIE BOMPOCHI C
3aMEYaHUAMU.
Ecnu cTynmeHT HE BBINOJIHWI WM BBHIOJHWI HEMPABHIIBHO 3a/IaHUS
nmabopaTropHOU pabOThI; CTYACHT OTBETUII HA KOHTPOJIBHBIE BOIIPOCHI C
OIMOKaMH WJIM HE OTBETHJI Ha KOHTPOJIbHBIE BOTIPOCHI — €ro padoTa
OarramMu He OLEHUBAETCS.
TecTupon 15 TectupoBanue npexncrapiseT coboit TecT u3 15 BOmpocoB 3a Kaxaoe
anne(KoH MPaBUIIBHO BHITIOJTHEHHOE 3aJ]aHNE CTYJEHT moirydaeT 1 6amt
TPOJILHBI
i cpe3)
[TocemaeMocThb 10 10 6amnoB — crynent nocetnn Bce 100% 3ansaTHiA
7-9 GannoB — cTyaeHT moceTus He MeHee 80% 3aHATHil
4-6 6amoB — cTyneHT nmocetun He Mmeree 50% 3aHaTuit
1-3 Gannma — CTyIeHT moceTH1 He MeHee 25% 3aHaTuit
Ecnu ctynenT nmocetun meHee 25% 3aHATHIA, OAJUTBI HE HAUUCIISIFOTCS
IIpemMuansHbIe OaITHI 20 JloToTHUTEIbHBIE TPEMHUATBHBIC OAJITBI MOTYT OBITH HAYHMCIICHEI:
- TIOCTOSIHHAsg aKTHBHOCTh BO BpeMS MPAaKTHYECKHX 3aHATHH — 5
0aJIIoB;
- yJacTHe B IPOEKTax — 5 OaIIIOB;
- yuactue B KoHpepeHusax — 10 6aios.
OTBeT Ha dK3aMeHE 30 10-17 GammoB — CTYIEHT PACKPHLI OCHOBHBIE BOIIPOCHI W 3aJaHUS

OusieTa Ha OIEHKY «YJOBJICTBOPUTEIHHOM

18-24 GammoB — CTYIEHT PACKPHLI OCHOBHBIEC BOIIPOCHI W 3aaHUS
OmiieTa Ha OIICHKY «XOPOIIIOY,

25-30 6amIoB — CTYIEHT PacKphll OCHOBHBIC BOTIPOCHI M 3aJaHUS
Ousera Ha OIEHKY «OTIHYHO.
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10. |MunuBunyanbHbIC 3aJaHUs, 20 JloOGop: CTymeHT MOXKeT TMpPEJOCTaBUTh BCE 3aJaHUs TEKYIIEro
C IOMOMUIBIO0 KOTOPBIX KOHTPOJISI U KOHTPOJIBHBIE CPE3bI
MOXHO HaOpaTb
JIOIOJHUTENbHBIE OaILIBI

11. HUroro 3a cemectp 100

HToroBast oueHka 1o 3a4ety BeicTaBisgercs B 100-0auibHOM 1IKane U B TPaIUIIMOHHON YeThIpeXOaIbHOM
mkane. IlepeBog 100-OamipHONW  PEeHTHHTOBOM  OLIEHKM MO AMCUUIUIMHE B TPAaTUIMOHHYIO
YeThIpeX0auIbHYIO OCYIIECTBISIETCS CIEAYIOUIMM 00pa3oM:

100-6annpHas cucrema TpanuuuonHas cucreMa

50 - 100 6ayuioB 3aureHo

0 - 49 Gaiu10B He 3aureHo

4.2 TunoBsle OLICHOYHBIE CPEACTBA TEKYILIETO KOHTPOJIS
3amura JabopaTopHoii padoThI

Tema 1. @yHnameHTaIbHbIE OCHOBBI HAHOTEXHOJIOTUU
TumnoBsie 3ananus 11 1a00paTOPHBIX padoT
KoHTpobHBIE BOIIPOCHI
1. Maiire hpopmynupoBKy 3akoHa Xoa-Ilerya.
2. KaxoBo npenenbHOe pa3peleHue ONTHYECKOM, aTOMHO-CUIIOBOM, 3JIEKTPOHHOM MUKPOCKOIINN?
3. Kakue ocHOBHbIE THIIBI HHACHTOPOB BbI 3HaeTe?

4. KakoBbI OCHOBHBIE HCTOUHHUKH ITOTPEIIHOCTHU P ONpeAeTeHNH Ko UIIMEHTa TPEHHUsI MaTepHaa ¢
MCTIOJIb30BaHHEM HAaHOTPUOOUHIEHTOMETpa?

Tema 2. DxcriepUMeHTaJIbHbIE METO/IbI UCCIIEIOBAHNS, AHAIM3a U aTTECTAllMd HAHOCTPYKTYP
TumnoBsie 3ananus 11 1a00paTOPHBIX padoOT
KonTtposnbsHbie BONPOCH
1. Maiite popmynupoBky 3akoHa Xosna-Ilerya.
2. KakoBo npezenbHOe pa3penieHue ONTHYECKOM, aTOMHO-CHIIOBOM, 3JIEKTPOHHOW MUKPOCKOITNN?
3. Kakue ocHOBHBIE THIIBI HHAEHTOPOB Brl 3HaeTe?

4. KakoBBI OCHOBHBIE NICTOYHUKH TOTpCIIHOCTHU IIpU OIIPECACIICHUN KOB(b(bI/IHI/ICHTa TPCHUA MaTcpuralia €
HUCITOJIB30BAHHUEM HElHOTpI/I6OI/IH)IGHTOMCTpa‘.7

Tema 3. 30H10BbIE HAHOTEXHOJIOTUU: TYHHEIbHASI U aTOMHO-CUIJIOBAsi MUKPOCKOIIUS
TumnoBsie 3ananus 11 1a00paTOPHBIX padboT
KoHTpobHBIE BOIIPOCHI
1. Maiire hopmynupoBKy 3akoHa Xoma-Ilerya.
2. KaxoBo npenenbHOe pa3peleHue ONTHYECKOM, aTOMHO-CUIIOBOM, 3JIEKTPOHHOM MUKPOCKOIINN?
3. Kakne ocHOBHBIE TUIIBI HHAECHTOPOB BbI 3HaeTe?

4. KakoBbl OCHOBHBIE HCTOUHHUKH IOTPEIIHOCTHU TP ONpeAeTeHNH Ko UIIMEHTa TPEHHsI MaTepHaa ¢
MCTIOJIb30BaHHEM HAaHOTPUOOMHIEHTOMETpa?

Tema 4. Knaccuduxarust 1 METO/IBI TOTYUYEHUSI HAHOMATEPUAIOB
TumnoBsie 3ananus 11 1a00paTOPHBIX padoOT
KonTtposnbsHbie BONPOCHI
1. Maiite popmynupoBky 3akoHa Xosna-Ilerya.
2. KakoBo npezenbHOe pa3penieHue ONTHYECKOM, aTOMHO-CHIIOBOM, 3JIEKTPOHHOW MUKPOCKOITNN?
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3. Kakue ocHOBHbIE THIIBI HHAEHTOPOB Brl 3HaeTe?

4. KakoBbl OCHOBHBIE UCTOUHUKH MOTPEIIHOCTHU IPU onpeAesieHu KordduiineHTa TpeHus: Marepraa ¢
HCIOJIb30BaHUEM HAHOTPUOOUHIEHTOMETpA?

Tema 5. HanosnekTpoHuKa
Tunossie 3amanust 1715 1a00paTOpPHBIX pabOT
KoHTposnpHBIE BONIPOCHI
1. Ja#ite hopmynmupoBKy 3akoHa Xosa-Ilerya.
2. KakoBo mnpezenibHOE pa3penieHrue ONTUYECKOM, aTOMHO-CHIIOBOM, 3JIEKTPOHHOU MUKPOCKOIIUN?
3. Kakue ocCHOBHbIE THIIBI HHACHTOPOB BbI 3HaeTe?

4. KakoBbI OCHOBHBIE HCTOUHHUKH ITOTPEIIHOCTHU TP ONpeAeeHNH Ko UIIMEHTa TPEHHUsI MaTepHaa ¢
MCTIOJIb30BaHHEM HAaHOTPUOOUHAEHTOMETpa?

Tema 6. HanonpubGopsl, HAaHOMAIIMHBI, HAHOCUCTEMBI
TumnoBsie 3ananus 11 1a00paTOPHBIX padoOT
KoHTponbHbIE BOITPOCHI
1. Maiite popmynupoBky 3akoHa Xosna-Ilerya.
2. KakoBo npeaenbHoe pa3pelieHue ONTUYECKOM, aTOMHO-CUIIOBOM, 3JIEKTPOHHOM MUKPOCKOITHH ?
3. Kakue ocHOBHbIE THIIBI HHAEHTOPOB Brl 3HaeTe?

4. KakoBbl OCHOBHBIE UCTOUHUKH MOTPEIIHOCTHU NPU onpeaeseHu KordduiimeHTa TpeHus: Marepraa ¢
HCIIOJIb30BaHUEM HAHOTPUOOUHIEHTOMETpA?

Omnpoc

Tema 1. ®ynnameHTaIbHbIE OCHOBBI HAHOTEXHOJIOTUU
Tunossie 3ananus A GPOHTAIBLHOTO OMpoca
. ToMoreHHOE U TeTepPOreHHOE 3apOXKICHUE 3aPOBIIICH HOBOM (ha3bl ipu (Ha30BBIX MEPEXOAaX.
. D¢ beKTsl caMoopraHu3aIi ¥ CaMOCOOPKH B HAHOIIIKAJIE.
. JIazeppl Ha KBAHTOBBIX TOYKAX.
. Mukpockonus.

1

2

3

4

5. Audpaxkromerpus.
6. CriekTpoMeTpust
7. CunoBoii HAHOTECTUHT ITPUIIOBEPXHOCTHBIX CIIOEB.
8

. Hanomarepuanosenenue.

Tema 2. DKcriepuMeHTaJIbHbIE METO/IbI UCCIIEIOBAHMS, aHAIN3a U aTTECTAl[U HAHOCTPYKTYP
Tumnossie 3ananus A GPOHTATBLHOTO OMpoca
1. l'oMoreHHOE M TETEPOTCHHOE 3apOKICHHE 3apObIIei HOBOU (a3bl IpH (Pa30BbIX MEPEXoiax.
2. D deKTs caMOOpPTaHU3aINK U CAMOCOOPKHU B HAHOIIKAJIE.
3. JIazepnl Ha KBAHTOBBIX TOYKAX.
4. MuKpocKoImus.
5. MudpakromeTpus.
6. CriekrpoMeTpust
7. CrunoBOM HAHOTECTUHT MPUMOBEPXHOCTHBIX CJIOEB.
8. HanomarepuanoBeqeHue.

Tema 3. 30H10BBIC HAHOTEXHOJIOTUU: TYHHEIbHASI U aTOMHO-CHUJIOBAst MUKPOCKOTTHUS
Tunossle 3amanust st GPOHTAIBHOTO OMPOCca
1. TomoreHHOE U TeTEPOTCHHOE 3apOKICHUE 3apPOIbIIICH HOBOM (ha3bl ipu (Ha30BBIX MEPEXOIax.
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2
3
4
5
6
7
8

. D dexTs camoopranuzanuy U caMocOOPKU B HAHOIIKAJIE.
. JIazeppl Ha KBAHTOBBIX TOYKAX.

. Mukpockonus.

. dudpakromerpus.

. Cniektpometpus

. CuJ10BOM HAHOTECTUHT MPUTOBEPXHOCTHBIX CJIOEB.

. Hanomarepuanosenenue.

Tema 4. Knaccuduxanust 1 METO/BI MTOTyYEHHUsI HAHOMaTepHUajoB

Tumnossie 3ananus A GPOHTAIBLHOTO OMpoca

1
2
3
4
5
6
7
8

. [oMoreHHOE U TeTepPOreHHOE 3apOXKICHUE 3aPOBIIIeH HOBOM (ha3bl ipu (Ha30BBIX MEPEXOAaX.
. D¢ beKTsl caMoopraHu3aIi ¥ CaMOCOOPKH B HAHOIIIKAJIE.

. JIazepbl Ha KBAHTOBBIX TOYKAX.

. Mukpockonus.

. Audpaxromerpusi.

. CnekrpoMeTpust

. CunnoBo#i HAHOTECTUHT MPUTMIOBEPXHOCTHBIX CJIOEB.

. Hanomarepuanosenenue.

Tema 5. HanosnexkrpoHuka

Tunossle 3ananus 111 GPOHTAIBLHOTO OMIpOca

1
2
3
4
5
6
7
8

. ToMoreHHoe 1 TeTepOreHHOEe 3apOKICHHUE 3apoAbIiei HOBOU (a3bl pH (Pa30BbIX MEepexoiax.
. O dexTs camoopraHuzanuy U caMocOOPKHU B HAHOIIKAJIE.

. JIazeppl Ha KBAHTOBBIX TOYKAX.

. Mukpockonus.

. dudpakromerpus.

. Cniektpometpus

. Cu10BOM HAHOTECTUHT MPUTOBEPXHOCTHBIX CJIOEB.

. Hanomarepuanosenenue.

Tema 6. HanommpuOopsl, HAHOMAIIMHEI, HAHOCUCTEMBI

Tunossie 3ananus A GPOHTAIBLHOTO OMpoca

0 N N L LN

A W N =

. [oMoreHHOE U TeTEepPOreHHOE 3apOXKICHUE 3aPOBIIICH HOBOM (ha3bl ipu (Ha30BBIX MEPEXOAax.
. D¢ bdeKTsl caMoopraHu3aIi ¥ CaMOCOOPKH B HAHOIIIKAJIE.

. JIazepbl Ha KBAHTOBBIX TOYKAX.

. Mukpockonus.

. Audpaxromerpusi.

. CnekrpoMeTpust

. CunnoBo#i HAHOTECTUHT MPUTIOBEPXHOCTHBIX CIIOEB.

. HanomarepuanoBeneHnue.

TecTupoBanue

Tema 3. 30H10BBIC HAHOTEXHOJIOTUU: TYHHEIbHASI U aTOMHO-CUIJIOBAsE MUKPOCKOIIUS
. Haiite popmynupoBky 3akoHa Xomna-Ilerya.
. KakoBo npenenbHOE pazpenieHne OnTHYeCKOi, aTOMHO-CHUIIOBOM, DIIEKTPOHHON MUKPOCKOTTUHN?
. Kakue ocHOBHBIE THIIBI HHAEHTOPOB BbI 3HaeTe?
. KakoBbI OCHOBHBIE NCTOUHHUKH MOTPEIIHOCTH MPU ONpeAeIeHUN KodhGUIIMEHTa TPEHHs MaTepHaa ¢

HCIOJIb30BaHUEM HAHOTPUOOUHIEHTOMETpA?



Tema 6. HanonpuOopsl, HAHOMAIIMHBI, HAHOCUCTEMBI
1. Maiite popmynupoBky 3akoHa Xosna-Ilerya.
2. KakoBo npezenbHOe pa3penieHue ONTHYECKOM, aTOMHO-CHIIOBOM, 3JIEKTPOHHOW MUKPOCKOIINN?
3. Kakue ocHOBHbIE THIIBI HHAEHTOPOB Brl 3HaeTe?

4. KakoBBI OCHOBHBIE NICTOYHUKHA TOTpCIIHOCTU IIpU OIIPECACIICHUN KOB(b(bI/IHI/IeHTa TPCHU MaTcpuralia €
HCIIOJIB30BaHUCM HE[HOTpI/I6OI/IH)ICHTOMCTpa{.7

4.3 TIpomexxyTouHas aTTecTalus 10 AUCIUILTMHE TPOBOAUTCS B hopMe 3aueTa

Tumnoseie BONPOCHI 3a4eTa
Bomnpocs! nis sx3amena
1. OcHOBHBIE (PYHKIIUN HAHOIIEKTPOHUKHU.
2. Jlornueckue U 3alIOMHHAIOININE TICHKH.
3. HaHo»nekTpoHHKa Ha HAHOTPYOKax.
4. Mukpo-/HaHO3JIEKTPOMEXaHUYECKHE CUCTEMBI.
5. ®ymiepeHsl U UX NPOU3BOIAHbBIC, HAHOTPYOKH.
6. IHTemneKTyanbHbIle MaTEPUAIIBI.

Tunosble 3a7aHUA IJI5 3a4eTa

4.4. llIkana oueHUBaHUS TPOMEKYTOUHOM aTTeCTALMKI

JleckpunTopsl (YpOBHH) — OCHOBHBIC TIPU3HAKH OCBOCHHUS (ITOKA3aTeIn

Ornenka Komnerentuu
TOCTHKEHHMSI pe3ynbTaTa)

«3a4TEHOY
(50 - 100 6amoB)

«HE 3a4TCHO»
(0 - 49 Gannos)

5. MeTonnueckue ykazaHusi AJisi 00y4al0IIUXCS 10 OCBOCHUIO M CHUILTHHBI (MOLYJIs)

5.1 MeTtoandeckue yka3aHus IO OPTaHU3AIUN CaAMOCTOSTEIBHOM PabOThI O0YUYaIOIIUXCSI:

[Ipuctynas K W3yYeHUIO TUCIUIUIMHBI, B MEPBYIO Odepelb OOydaromuMcsi HEOOXOAMMO O3HAKOMHUTHCS
comepxaHueMm paboueil mporpammbl nuctuiumHabl (PITJ]), xotopas ompezaenser copepxaHue, o0beMm, a
TaKKe MOPSAIOK U3YUCHHsI U MTPETIOaBaHus yIeOHOM TUCIUILINHEL, €€ pa3/iena, YacTH.

J171 caMOCTOSATENbHOM paboThl BaKHOE 3HaYEHHE UMEIOT pa3zeibl «O0beM U collepikaHnue AUCIUTITMHBD),
«YuebHo-MeTonyeckoe U HHGOpMAIIMOHHOE OOecTieyeHIe TUCIUIUIUHBD U «MaTepruaabHO-TEXHUYECKOe
obecrnieueHre JUCITUTUIMHBI, TpOrpaMMHOE obecreueHue, MpodecCHoHaIbHBIC Oa3bl TaHHBIX U
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 oOecleueHrne AMCHUIUIMHBDY — yKazaHa
peKoMeHayeMasi OCHOBHAs U IONOJIHUTENbHAS JINTEpaTypa.

B paznmene «MarepuanbHO-TeXHUYECKOE OOeCIeueHue TUCIHUIUIMHBL, MPOrpaMMHOE oOecreueHue,
npodeccuoHanbHble 0a3bl JaHHBIX U HWH(GOPMAIMOHHBIE CIPAaBOYHBIE CHCTEMBD» COACPKHUTCS IEepeueHb
npodeccruoHanbHbIX 0a3 JaHHBIX U MHPOPMALIMOHHBIX CIIPABOYHBIX CHCTEM, HEOOXOIUMBIX AJII OCBOCHHUS
JTUCIUIUTAHBL.

5.2 PexomeHnanuu o0y4aronmMcs o padore ¢ TEOpeTUYeCKUMU MaTepraiaMy Mo TUCIUIUINHE

[Tpu u3ydeHnn 1 mpopadbOTKe TEOPETUICCKOTO MaTepraia HeOOXOaUMO:

- IPOCMOTPETH €I1I€ pa3 npe3eHTaruo Jekuuu B cuicteMe MOODLe, moBTOpUTh 3aKOHCIIEKTUPOBAHHBIN HA
JEKUMOHHOM 3aHATUM MaTepuand M JIOMOJHUTh €ro C YYeTOM PEKOMEHJOBAHHOM JTOMOJIHHUTEIHHOM
JUTEPaTypPhL;
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- IIPU CAMOCTOATEILHOM U3YYEHUH TEOPETUYECKONW TEMBI CAENATh KOHCIIEKT, UCIIOJIb3Yysl PEKOMEH/I0BAaHHbIE
B PIT/] ucrounuku, npodeccuoHanbHbie 0a3bl JAHHBIX U HHPOPMALIMOHHBIE CIIPABOYHbBIE CUCTEMBI:

- OTBETUTH HA BOIIPOCHI JJIsi CAMOCTOSATEIILHON 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 IuTepaTypoit

PaGota ¢ OCHOBHOW M JOTOJHUTEIBHOW JIUTEPATYpPOM SIBISICTCS TJIaBHOM (OPMON CaMOCTOSTEIBHOU
paboTel U HeoOXoAMMa MPU TMOATOTOBKE K YCTHOMY OMNPOCY Ha CEMUHApCKUX 3aHATHAX, K Jebaram,
TECTUPOBaHHUIO, dK3aMeHy. OHa BKIIOYAaeT NMPOpPabOTKy JIEKIIMOHHOTO Marepuaja U PEKOMEHIOBAaHHBIX
HMCTOYHUKOB U JINTEPATYPHI 10 TEMATUKE JICKIIUN.

Koncnekr nekuuu 1omkeH coaepxarb pedepaTuBHy 0 3alIMCh OCHOBHBIX BOIIPOCOB JIEKIIMH, B TOM YHCIIE C
onopoii Ha paszMemieHHble B cucteMe MOODLe mpe3eHTany, OCHOBHBIX MCTOYHUKOB W JIUTEPATYpbl IO
Te€MaM, BBIBOJIbI MO KaXKIOMY Bompocy. KoHCIEKT MOXeT ObITh BBHIMOJIHEH B paMKaX pacleyaTKd BbLAAYH
MIPE3CHTAIMI JIEKIINI WKW B OTAEIbHOW TeTpanu mo mpeamery. OH JOKEH OBITh aKKypaTHBIM, XOPOIIO
YUTAeMbIM, HE COJIEPKaTh HE OTHOCAIIYIOCS K TeMe HH(OPMAIIMIO UIH PUCYHKH.

KoHcnekTsl Hay4yHON JIHUTEpaTyphl MPU CAMOCTOATENBHOM MOATOTOBKE K 3aHATHUAM JOJKHBI COAEPKaTh
OTBEThl HAa Kbl TMOCTaBIEHHBIH B TEME BOIPOC, MMETh CCBUIKY Ha MCTOYHUK HHYOpPMALUU C
00si3aTeNIbHBIM yKa3aHUEM aBTOpa, Ha3BaHUS U rofla M3JaHMsl HMCHOJIb3yeMOIl HaydyHOH JHUTepaTyphl.
Koncniekt MoOXeT OBbITh OMOPHBIM (COXEP)KaTh JIMIIb OCHOBHBIE KIIIOUEBBIE IO3UIIMK), HO TPU 3TOM
MO3BOJIIONIMM JaTh TIOJHBIA OTBET IO BOMPOCY, MOXET ObITh NOAPOOHBIM. OOBEM KOHCIEKTa
ONPENEISETCS CAMUM CTYIEHTOM.

B nporniecce paGoThl ¢ OCHOBHOM M JIOTIOJHUTENBHOM JTUTEPATypOl CTYACHT MOXKET:

- JenaTh 3allMCU IO XOIy YTEHHSA B BHJIE NMPOCTOr0 WJIM pPa3BEPHYTOro IIaHa (co3gaBaTh INEpEUYEHb
OCHOBHBIX BOIPOCOB, PACCMOTPEHHBIX B UCTOUHHKE);

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

- TOTOBUTDH aHHOTAITUH (KpaTKoe 0000IIeHHE OCHOBHBIX BOIIPOCOB PadOTHI);

- co37/aBaTh KOHCIIEKTHI (pa3BEPHYTHIE TE3HUCHI).

5.4. PexoMeH1alilny 110 OATOTOBKE K OTJEIBHBIM 33JJaHUSAM TEKYILEro KOHTPOJIS

ColecenoBanue TpeAnonaraeT OpraHU3aluio Oecelbl IMpernojaBaTesss cO CTYIEHTaMH IO BOIpPOCaM
MPAKTUYECKOTO 3aHATUS C LENbl0 0ojiee OOCTOATENBHOTO BBISBICHUS MX 3HAHUN MO ONpEACICHHOMY
paszmeny, Teme, mpoOieme M T.II. Bce uieHBl Tpynmbl MOTYT y4YacTBOBaTb B OOCYXKICHHH, 100aBIATH
MH(POPMALIUIO, TUCKYTUPOBATh, 331aBaTh BOIPOCH! U T.1.

VYCTHBIE ONMPOC MOXKET TNPUMEHATHCS B pasinyHbIX (opmax: (POHTANbHBIA, WHAWBUIYAIbHBIH,
KOMOMHUPOBaHHbII. OCHOBHBIE KaU€CTBA YCTHOTO OTBETA MOJIIEXKAILETO OICHKE:

- IPaBUJIBHOCTH OTBETA 110 COZIEPIKAHHUIO;

- IOJIHOTA U TITyOMHA OTBETA;

- CO3HATEJIbHOCTh OTBETA;

- JIOTHKA U3JI0’KEHUSI MaTepuana;

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

- CBOEBPEMEHHOCTh U 3((HEKTUBHOCTH UCIOIH30BaHUS HAMISAIHBIX MOCOOHMM U TEXHUYECKUX CPEACTB MpHU
OTBETE;

- HCTIOJIb30BaHUE JOTOJHUTEIBHOIO MaTEpUaa;

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

YCTHBIM ONPOC MOXKET COMPOBOXKAATHCS MPE3ECHTALMEH, KOTOpas MOATOTABIMBACTCA IO OAHOMY U3
BOIPOCOB MPAKTUUECKOro 3aHATHs. [Ipy BBICTYIUIEHHH C Mpe3eHTaluell HeoOXxonuMo oOpaliaTe BHUMaHKUE
Ha TaKM€ MOMEHTHI KaK:

- COJEp)KaHUE TMPE3CHTALUU: aKTyaJlbHOCTb TEMBI, IOJIHOTA €€ PACKPBITHSA, CMBICIOBOE COAEP)KAHUE,
COOTBETCTBHE 3asIBICHHON TEMBI COJIEPKAHHUIO, COOTBETCTBHE METOAMYECKUM TPEOOBAaHUAM (IIETTH. CCHUIKU
Ha PECYPCBl. COOTBETCTBUE COAECPXAHUS U JIMTEPATyphl), IpaKTUUECKass HApPaBICHHOCTb, COOTBETCTBUE
CoZiepKaHus 3asiBICHHON (opMe, aleKBaTHOCTb UCIIOJIb30BaHUS TEXHHUUECKUX CPEJCTB yUEOHBIM 3a1adam,
IIOCJIEJOBATENBHOCTD U JIOTUYHOCTD IIPE3EHTYEMOT0 MaTepHara;

18



- 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:

- CcoJepXaHWE BBICTYIUICHHUS: JIOTHYHOCTh W3JIOKCHHUS Marepualia, PacKpbITUE TEMBI, JOCTYIHOCTh
u3noxkeHus, dPpdexTuBHOCT npuMeHeHus cpeactB  WKT, cmocoObl W  yCIOBHS  JTOCTHIKECHHUS
PE3yABTaTUBHOCTH M I(PGEKTUBHOCTH AJIsS BBIOTHEHUS 3a/ad CcBOed MpodeccHoHaTbHOW WU yueOHOU
JeSTeNbHOCTH, JOKA3aTeIbHOCTh MPUHUMAEMBIX PEIICHUHN, YMEHHE apryMEHTHPOBATh CBOM 3aKIIIOYCHUS,
BBIBOJIBI.

6. YueOHO-MeTOnM4YecKoe 1 HHPOPMALIMOHHOE o0ecriedeHre JUCHUITTHHbI

6.1 OcHoBHas UTEpaTYypa:

1. T'onosun FO. Y. Hanomup 6e3 popmyi. - M.: BUHOM. Jlabopatopus 3nanwmii, 2012. - 543 c.

2. T'onosuH F0.M. OcHOBBI HaHOTEXHOJOTHI. - M.: MammHoctpoenue, 2012. - 653 c.

3. I'onosun 10.1. Benenue B HaHOTEXHUKY. - M.: MammHocTtpoenue, 2007. - 493 c.

4. Tonosun FO.U. 3onnoBeie HaHoTexHONOTHH. - [TamO0B]: M3n-Bo TI'Y, 2008. - 1 37eKTpOH. ONT. AUCK
(CD).

5. Tonoun F0.W. HaHoanekTpoHuKa : 35eKTpoH. ocodue. - [TamboB]: U3n-Bo TIT'Y, 2008. - 1 anexTpoH.
ont. auck (CD).

6.2 JlononHUTENbHAS JIUTEPATYpA!

1. Tonoun 0.1. BBenenne B HaHOTEXHONOTHIO : Y4eb. mocobue. - M.: Mammuoctpoenue-1, 2003. - 110
C.

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

3. llyka A. A., CuroB A. C. Hanoanekrponuka : YueOHUK i By30B. - Mocksa: FOpaiit, 2020. - 297 c. -
Texct : anextponusiii / IBC «IOPANTY [caiit]. - URL: https://urait.ru/bcode/451228

4. Pam6uu H.I'. HanoTexHONIOTMH 1 MOJIEKYJIsIpHBIE KOMIIBbIOTEPHL. - M.: DU3MATIINT, 2007. - 255 c.

6.3 VlHble UCTOYHUKMU:

1. Enunoe okHO nocTyna K o0pa3oBareibHBIM HHTEpHET-pecypcam PDenepansHoro nopraia «Poccuiickoe
obpazoBanue» - http://window.edu.ru/catalog/?p rubr=2.1.21%2F

2. YHHUBEpCHUTETCKass OMOIMOTEeKa OHJIAlH: AIEKTPOHHO-0MOIMoTeyHas cuctema - http:// www.biblioclub.ru
3. Koncymprant cryaeHTa. ['ymMaHuTapHble HAayKd:  OJIGKTPOHHO-OMONIMOTEYHass  cUCTeMa -
http://www.studentlibrary.ru

4. Poccuiickas HanmoHanbHAst Oubanoreka - http://www.nlr.ru/

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

7. MaTepuajbHO-TeXHHYeCKOe o0ecnedeHHe TUCHUILINHBI, TPOrpaMMHOe o0ecrnedyeHue,
npodeccuoHa bHbIe 623bI JTAHHBIX U HH(OPMALMOHHbIE CIPABOYHBIE CHCTEMbI

Jlnst mpoBeneHUWsl 3aHATHH MO JUCIMIUIMHE HEOOXOAWMO CIEIyHoIlee MaTepUuaibHO-TEXHUIECKOEe
obecriedeHre: ydeOHbIC ayIUTOPHH JUIsl TPOBEICHHS 3aHATHH JICKIMOHHOTO W CEMHHAPCKOTO THIIA,
TPYIIOBBIX W HMHIMBHUIYaJTbHBIX KOHCYJIBTAllMH, TEKYIIEr0 KOHTPOJIS W TNPOMEXKYTOUHOW aTTECTAIlHH,
TIOMEIICHUS ISl CAMOCTOSITEIbHOM PabOoTHI.

VYdeOHbIe ayTUTOPHUN U IIOMEIICHUS ISl CAMOCTOSTEIILHON paOOThl 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. Dnexrponnas oubmuorexka POOU. — URL: https://www.rtbr.ru/rffi/ru/library

2. [Ipesunentckas 6udbnmuoreka umenu b.H. Enpriuna. — URL: https://www.prlib.ru
3. Poccuiickas HarmoHanbpHas onbamorexka. — URL: http://nlr.ru

4. Hayunas snexkrponHas oubianoreka eLIBRARY.ru. — URL: https://elibrary.ru

5. Poccuiickas rocynapctBerHas oubnmoreka. — URL: https://www.rsl.ru

6. DIEKTPOHHBII Karajor DyHIaMEeHTaIbHON OnOIMOTEeKH TI'V. - URL:
http://biblio.tsutmb.ru/elektronnyij-katalog
7. Springer Open (pecypcel  Springer OTKpbITOro noctyma): ©6a3a  gaHHeix. —  URL:

https://www.springeropen.com

8. Web of Science: monutemarmueckass pedeparnuBHO-OMOIMOTpaduueckass M HayKOMeTpUueckas Oasza
nauubiX . — URL: https://apps.webofknowledge.com

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