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1. ObsacTh NPUMEHEHHS M MECTO IMCUMILIHHBI B Y4eOHOM mpoiiecce:

[TporpamMma yueOHOM NUCHUTUIMHBI «METOAbl UCCIeIOBaHNsI HAHOMATEPHUAJIOBY SIBISIETCS YaCThIO
OCHOBHOI 00pa3zoBareibHON MporpaMMbl B cooTBeTcTBHH ¢ ['OC 1o HampaBICHHUIO MOATOTOBKHU
03.04.02 «Pusuka» U COCTOUT U3 OJHOTO COAEPKATEIBLHOIO MOJIYJIS U 6 TEM.

YyeOHast nucruruinHa «MeToJIbl UCClIeIOBAHNS HAHOMATEPHUAIOBY MPUHAICKHUT K BapUATUBHOM
yacTu npodeccuoHanbHOro 6s10ka yuebHoro miana. OHa 0a3upyercs Ha CIeAYIOMIMX JUCIUILINHAX
yueOHoro 1urana no HampasieHuio moAroToBku 03.03.02 «Duzukay: «OCHOBBI HAHOTEXHOJIOTHIA.
Teopuss U MeToAbl MONMy4YeHHs HaHOMarepuanoBy», Kpucramiodpusuka, TeOopuUs U METOMAbI
CTPYKTYpPHOTO aHaIu3a, DIEKTPOHHAS MUKPOCKOIIUS U PeHTreHOrpad s MaTepraioB.

2. HopmaTuBHbBIE CCBUIKH (npU He0bXx00umMocmu)

3. CTpyKTypa IMCUMILIMHBI (MOOY/)

*3a0unas hopma
0bOyuenus Ha baze

ouHas popma
o0OyueHus Ha 6aze

XapakTepucTuka yueOHOU JUCIUIINHBI CIIO BIIO
BIIO CI1O BIIO | (yckop. | (yckop.
(yckop.) ) )
OO0pa3oBaTeNnbHbIi YPOBEHb: Maructp

Hanpasnenue noaroToBku (CrenuagIbHOCTh)

03.04.02 « DQusuxa»

[Tpoduib

KonngecTBO conepkarenbHbIX MOLYJIEH
(Tem)

1(6)

Jucuummna 6a30Boii / BapuaTHBHON YacTh
. 1
00pa3oBaTeIbHONW IPOTrPaMMBI

IIpodeccuonanbublii 010Kk, BapuatuBHas 4yacth

CDOpMBI KOHTPOJIA

3aueT, MOAYJIbHBIA KOHTPOJIb

ouHas hopma *3a0uynas ghopma
00y4eHus Ha Oaze 00yueHus na base
[TokazaTenu CIIO BIIO
BIIO *CIIO
BIIO | (yckop. | (yckop.
(vckop.)
KonuyecTBo 3a4eTHBIX eAMHUIT (KPETUTOB) 3,5
KonuuecTBo yacoB 126
I'ox moaroToBKM 2
Cemectp 3
KonnyecTBo yacoB
- JICKIITMOHHBIX
- IPAKTUYECKUX, CEMUHAPCKHUX 36
- 1a00PaTOPHBIX
- CAaMOCTOSITEJIbHOM pabOoThI 90
B T.4. HUHIAMBHUYaJIbHOE 3a/laHHUE
HenenpHOE KOTMYECTBO YacoB, T.4.
ayJUTOPHBIX | 3

OCO - ob6miee cpegHee oOpa3oBaHHe

CIIO — cpennee mpodeccruoHabHOE 00pa30BaHue
BIIO — Bricmiee npodeccrnonanbHoe 00pa3oBaHue
1- B cootBercTBUH ¢ OOII (0cHOBHOI 00pazoBaTeILHON MPOrPaMMON)




4, Onuncanue TMCUUNIMHBI

Ieau u 3agaun

I{enu u 3a0auu oucyunaunst: GopMUpOBaAHUE 3HAHUN U YMECHHI CTY/IEHTa B 00JIACTH
COBPEMEHHBIX METOJIOB, CPEJICTB U TEXHOJIOTUN UCCIIEIOBAHUSI HOBBIX MaTEpUAaJIOB

TpeGoBaHus Kk pe3yJbTaTaM OCBOEHHS IMCHMILIMHBI: [Iponecc n3yueHus TuCIUIUINHBI
HampaBieH Ha (OPMHPOBAHUE BJIEMEHTOB CIEAYIOIIMX KoMmneTeHuuil B coorBercTBHH ¢ ['OC
BIIO no nanHOMY HampaBJICHUIO TIOJATOTOBKH (TIPOGUIIIO):
001eKyJIbTYpHbIMH KoMHnieTeHIussMH (OK):

CIIOCOOHOCTBIO UCIIONIBH30BaTh OCHOBHI (DHIOCOMCKHUX 3HAHUIT 115l HOPMUPOBaAHHS
MupoBo33peHueckoi mosuimu (OK-1);

CIIOCOOHOCTBIO aHAIU3UPOBATH OCHOBHBIE ATAIBI M 3aKOHOMEPHOCTH UCTOPUYECKOTO PA3BUTHUS
obmectBa s hopMupoBaHus rpakaanckoi nozuiuu (OK-2); ciocoOHOCThIO NCIIOJIB30BATh
OCHOBBI P)KOHOMUYECKUX 3HAHUI B pa3nnuHbIX cepax xusHenesrensHoctr (OK-3);
odmenpodeccuoHanbHbIMi KomnerennusaimMu (OI1K):

CIIOCOOHOCTBIO UCIIONB30BATh B IPO(ECCUOHATIBLHON JACSITEILHOCTH 0a30BbIC 3HAHUS
byHIaMEHTabHBIX pPa3/ie]ioB MaTeMaTUKH, CO3/1aBaTh MAaTEMaTHYECKHE MOJIEIH TUIIOBBIX
npodeCCHOHATBHBIX 3324 M HHTEPIPETUPOBATH MOTYyYCHHBIE PE3YIbTATHI C YIETOM I'PaHHII
npumenumoctu mogeneit (OI1K-2);

CIOCOOHOCTBIO MCIIOJIb30BaTh 0a30BbIE TEOPETHUECKUE 3HAHUS (DYyHIAMEHTAIBHBIX PA3ZeioB
0011Iel U TeopeTHdecKor pU3MKH s pemeHus npopeccuonanbubix 3amad (OI1K-3);

CHOCOOHOCTBIO TIOHUMATH CYIIIHOCTh U 3HaUYCHUE WH(POPMAIIMU B Pa3BUTUH COBPEMEHHOTO
o01IecTBa, 0CO3HABaTh OMACHOCTH M YIPO3Y, BOSHUKAIOIIUE B TOM IPOIIecce, COOII0IATh
OCHOBHbIE TpeOoBaHus nHpopMarronHoi 6ezomacuoctu (OITK-4);
HAYYHO-HCCJIe0BATE]bCKAS U MPOEKTHAS 1eSITeJIbHOCTh:

CIIOCOOHOCTBIO MCIIOJIB30BaTh CICIIMATU3UPOBAHHbBIC 3HAHUS B 00J1aCTH (DU3KUKH JIJISI OCBOCHUS
npoduabHbIX pusndeckux aucuumumd (ITK-1);

CIOCOOHOCTBIO TIPOBOJIMTH HAYYHBIE UCCIIEOBAHMS B N30paHHOW 00JIACTH SKCIIEPUMEHTAIBHBIX U
(M) TEOPETUYECKUX (PU3MUECKUX UCCIIETOBAaHMN C IIOMOLIbIO COBPEMEHHOM NMPUOOPHOIi 6a3sl (B
TOM YHCJIE CI0XKHOTO (pr3nueckoro o00pynoBaHusi) U UHPOPMAILIMOHHBIX TEXHOJIOTUHN C YYETOM
OTEUYEeCTBEHHOT0 U 3apybesxHoro ombita (I1K-2);

HAYYHO-UHHOBAUUOHHAA 0eAMENbHOCHb:

CHOCOOHOCTBIO TOJIB30BATHCS COBPEMEHHBIMH METOJaMU OOpabOTKH, aHaiM3a M CHUHTE3a
(usnueckoit nHdopmaiu B n3opanHoit obnactu ¢pusnyeckux uccnenosanuii (I1K-5);
Op2AHU3AUUOHHO-YRDPABICHYUECKAS 0CAMENbHOCHb:
CIOCOOHOCTBIO TIOHMMATh M UCIIOJIB30BaTh Ha TPAKTHKE TEOPETHUYECKHE OCHOBBI OpPTaHHM3aIMH H
iaHupoBaHus ¢pusnueckux ucciuenonanuit (I1K-6);
CIOCOOHOCTBIO YY4acTBOBATh B TIOATOTOBKE W COCTABICHHMH HAYYHOH JIOKYMEHTAlUU TIO
ycranoBieHHO# popme (ITK-7);

B pesyabTare usyyeHust y4eOHOH JUCHUILIMHBI CTYACHT J0JIKEH
3Hamb: OCHOBHBIE TUITBl HAHOKPUCTAITMYECKUX MAaTepHAIIOB; UMETh MPEICTABICHUE O CTPYKTYpe
HAaHOKPHUCTAUTHIIECKUX MAaTEPUATIOB U UX OCOOCHHOCTH; OCHOBHBIC TIPUHITUITEI XUMHUYECKON
TEPMOJIMHAMMKH; MEXaHU3MbI (POPMUPOBAHUS PA3IUYHBIX TUIIOB HAHOKPUCTAIUTMYECKUX
MaTepHaJoB; MEPCIEKTUBBI MIPUMEHEHHUS HAaHOMATEPHAJIOB; B3aMMOCBSI3b CTPYKTYPHI B (PU3HUKO-
XUMHUYECKHX CBOWCTB HAHOMAaTEPUAJIOB;
YMemb: ONPEAEIATh CTPYKTYPY U CBOMCTBA HAHOKPHCTAIUINIECKUX MATEPHUAIIOB C TOMOIIBIO
HKCIEPUMEHTAIBHBIX METO/I0B; UCCIIEI0BATh BIMSIHNUE METOJIOB MOJIyUYeHHs Ha (PU3NUECKUE U
MeXaHUYeCKHEe CBOMCTBA HAHOMATEPHAIIOB; H3MEHATh CTPYKTYPY M CBOWMCTBA
HaHOKPHUCTAUTMYECKUX MAaTEPHAIIOB C TOMOIIBIO METOI0B TEPMHUECKON U (PU3UKO-XUMHUECKON
00paboTKH.



611a0emb HaBBIKAMU: OTIPECTICHUS] CTPYKTYPBI U CBOMCTB HAHOKPUCTAIUTHUECKUX MATEPUAIIOB C
TIOMOIIBIO IKCTIEPUMEHTAILHBIX METOJIOB; HU3MEHEHHSI CTPYKTYPHI M CBOMCTB
HAHOKPHUCTANTMIECKUX MATEPHUATIOB C TOMOIIHIO METOJIOB TEPMHUYECKON U (PU3UKO-XUMHIECKON
00paboTKH.

5. Conepxkanue 1uCUUIIMHBI 1 GOPMbI OPraHU3alMH Y4eOHOT0 MpoLecca

IHopsaakoBbiii Homep M | KpaTrkoe coaepxxaHue TeMbl
TeMa
CooepircamenvHulit mooyns 1.
Tema 1. OcHoBbI AKCIIEPUMEHTAIbHBIX METOJI0B HCCIIEIOBaHUS
HaHOMATEpHaJIOB
Tema 2. DnexTpoHHas U pactpoBas Mukpockonusa. MK-cnekrpockomnus.
Tema 3. MeTobl noslyueHusl ¥ UccileIoBaHHus aMOP(HBIX MaTepHaJIoB.
Tema 4. PeHTreHoBckue MeTo/1bl HCCIIEI0BaHNsl HAHOMATEPHAJIOB.
Tema 5. MeTo1bl TOJTY4€HUs U UCCIIEIOBAHNS TOHKUX IIJIEHOK. .
Tema 6. HccenenoBaHuss MEXaHUYECKUX CBOMCTB MaTEPUAJIOB

Kypc nuctummimabl « MeTobl HCCIIeIOBAHNSI HAHOMATEPUAIOBY TPEyCMATPUBACT CIICTYIONTNE
(hopMbI OpraHu3zanuu y4eGHoOro npouecca:

1. npakTuyeckue 3aHATHS;
2. camocTosTeNbHas paboTa CTy/eHTa.

[To ucTouHuKy nepegadyu M BOCHPUATHS yueOHOH MH(pOpMAIMKU UCIONb3YIOTCS CIOBECHBIE
(;exuus, 6ecena), HarIsiiHble (WJUTIOCTpAIUs, IEMOHCTpAIus), TNpaKkTUYecKue (McciaenoBaHus,
yIpa>kHEHUs) METObI.

[To xapakTepy MO3HABaTE€IbHOM AESTEIBHOCTH CTYAECHTOB MCIOJB3YIOTCS OOBSCHUTEIBHO-
WITIOCTPATUBHBIE M PEIPOAYKTHBHBIE METO/IbI, TPOOIEMHOE MPENoAaBaHue, YaCTUYHO-ITOUCKOBBIN
Y UCCJIEI0BATEIBbCKUI METO/IBI.

B 3aBHCHMOCTH OT OCHOBHOM AMJAKTHYECKOM LENH U 3a/1a4 UCHOJIB3YIOTCS METOJBI YCTHOTO
U3JI0KEHUS 3HAHUMU, 3aKpeIuieHne yueOHOro marepuana, CaMOCTOSITEIbHON paboThl CTYJEHTOB I10
OCMBICJICHHIO U YCBOEHHIO HOBOI'O MarepHaja, paboThl MO NMPUMEHEHUIO 3HAHUN Ha MpPAKTUKE U
BbIpa0OTKE YMEHHI U HaBbIKOB, IPOBEPKH U OIIEHKH 3HAHUM, YMEHUI U HABBIKOB.

Hcnonp3yroTes ClleyroIne MeTo1bl KOHTPOJIS:
. IPOBEPKA CaMOCTOSITEJIbHBIX paboT;
. 3aIIUTa CAMOCTOSITENIbHBIX paboT
. MOJyJIbHAsI KOHTPOJIbHAs paboTa (IUIaKTHIECKOE TECTUPOBAHNUE);
. ITOTOBBIN TECT 110 BOMPOCAM K 3a4eTy.

A WDN B



TemaTnuyeckuii miian

Conep:kareJbHbIii MOTYJIb 1

KoanyecTBo 4acoB

Ha 0a3e BBICIIETO
npo¢ecCHOHAIBHOTO

o0pa3zoBaHus

B T.4.

rLOORd
BRHALrRATUIUTHUA

eroged
ECHIIQLEOLOONB)

amdaruLYedII

UL

01324

3aounas popma

Ha 0a3e cpeHero
npo¢eCcCHOHAIBHOTO

o0pa3zoBaHus

B T.4.

eroged
BRHAIrRATUIUTTHUA

eLoged
KBHIIIOLEOLOOWERD

orandoredogerr

amIddRuLYedII

HUHUIINIIC

013049

Ha 0a3e 001ero cpeaHero

o0pa3zoBaHus

B T.4.

eroged
BeHIIRATUINTHU

eroged
KBHII'OLEOLOOWED

signdoredogerr

L) AR AR ] |

HUIDIQIC

01904

Ounas popma

B T.4.

GLLCEGC

ERHIIRATULINTHU

eLoged
EBHIIIOLEOLOOWED

15
15
15
15
15
15
90

oraHdoredogerr

L) AR AR ] |

36

HUTIIIC

0190g

21

21

21

21

21

21

HazBanus
co/iepKaTeJIbHbIX

MOJAYJIel U TeM

Tema 1.

Tema 2.

Tema 3.

Tema 4.

Tema 5.

Tema 6.

no | 126

Hmozo

codepofcameﬂ bHOM)

Mmooynio 1




6. Tembl NIpaKTHYECKUX 3AHATHHI
1) Meron Cemnsixoa-Illeppepa.
2) TI'padudeckuii 1 aHATUTHYESCKUI METOIbI alIIIPOKCUMALIUH.
3) TI'paduueckuii ¥ aHATUTHYECKUN METOIBI MOMEHTOB.
4) CHUHHUHTOBAaHUE PACTBODA.
5) BelpanBaHue SMUTAKCHATBHBIX CJIOCB.
6) MaraeTpoHHOE paclbUICHUE KEPAMUYECKOW MHIIICHH.
7) BpemeHHas TEPMOMETPHSL.
8) TlaspBaHOMAarHUTHBIC METO/BI UCCIICIOBAHUS
9) Onruyeckas MUKPOCKOIIHS.
10) Mexanunueckue usmMepenus. McceneqoBanus MOBEPXHOCTH.

7. CamocrosiTesibHas padora

CamocTtosaTenbHas paboTa CTYyIEHTOB IO Kypcy «MeTobl HccieoBaHUsS HaHOMAaTepUaIoBy
npeaycMaTpuBacT: pa3padOTKH  TEOPETHYECKUX OCHOB  MPOCIYHNIAHHOTO  JICKIIHOHHOTO
MaTepuana, H3y4eHHE OTAEIbHBIX TEM WJIM BOIPOCOB, KOTOPBIE MPEIyCMOTPEHBI IS
CaMOCTOSITEJIbHOM pabOThI; MOJATOTOBKY K MPAKTUYECKUM 3aHATUSM; CAMOCTOSITEIIbHOE PEIlICHUE
3a[1a4; MOATOTOBKY K MOAYJIBHOMY KOHTPOJIIO.

TeMbl ISl CAMOCTOSITEJILHOM PadOTHI

[TonynpsiMoii METO TPOCBEUYMBAIOILIEH 3JIEKTPOHHON MUKPOCKOIIUU
KocBeHHbII METO/] IPOCBEYMBAIOIICH 3JIEKTPOHHON MUKPOCKOIIUH.
JlazepHbII MUKPO30HIOBBINA aHAJIN3

AToMHO-criI0Bass MEKpockonus (AFM)

MaruurocunoBas 30H10Basi Mukpockonus (MFM)

Ckanupyroriasi MUKpOCKOMHs OkHel ontuyeckoi 30HbI (SNOM)

8. KoHTpoJsIbHBIE BONIPOCHI K NPOMEKYTOYHOM aTTeCTalluH
Meron CensikoBa-1lleppepa.

I'padrueckuit 1 aHATUTHYECKUH METO/IBI AlIITPOKCUMAIIUH.
I'paduueckuii 1 aHATUTUYECKUI METObI MOMEHTOB.
CHnMHHUHTOBaHHE pacTBOpA.

BeIpamyBanue S5NIMTaKCUAIIBHBIX CIIOEB.

MarseTpoHHOE paclblIEHUE KEPAMUYECKON MUILIEHHU.
Bpemennas tepmoMeTpusi.

I'anibBaHOMarHUTHBIE METOMBI UCCIIEIOBAHNS

OnTHyeckasi MUKPOCKOIIHSL.

e Mexannueckue uzMepenus. MccnenoBanus HOBEpXHOCTH

Bonpocel, KOTOpbIE BBIHOCATCH HA 3a4€T
OCHOBBI 3KCIIEPUMEHTAIBHBIX METOJIOB UCCIEA0BaHUS HAHOMATEPHUAIIOB.
DIIEKTPOHHAs U PacTpOBasi MUKPOCKOIIHS.
HK-cnekTpockonusi.
MeTo/1bp1 ONTy4eHUs U UCCIIEIOBaHUS aMOP(HBIX MaTEPHAJIOB.
PeHTreHoBCKME METOIBI UCCIIEOBAHUS HAHOMATEPHAJIOB.
Mertoas! TOIy4eHHUS U UCCIIEI0BAHUS TOHKUX IIJICHOK.
HccenenoBanust MEXaHUYECKUX CBOMCTB MaTEPUAIOB

e 6 o o o o o @



10. Kputepuu oueHUBAHUS

(Paspabamuviearomes u ymeepacoaromes kagheopoti Ha ocnose Ilonoxcenusn [JonHY)

(2) (Hesaumeno)

Ouenka o 100- Ouenkano
OA/LTHHOI ITo TOCYIAPCTBEHHOM HIKAJIe
HIKAJIe, KOTOpast mIKaJje (3Kx3aMeH, Omnpenesienne
JelicTBYeT B ECTS m(ppepeHIMPOBAHHB I
JlonHY 3a4eT. 324€T)
OTJIMYHO — OTJIMYHOE BHITIOJTHEHUE C
«OtmuaaOo» (5)
90-100 A HE3HAYHUTEIILHBIM KOJTMYECTBOM
(3aumeno) .
HETOYHOCTEH
XOPOIIIO — B IIEJIOM IPABUIILHO BBIITOJTHEHHAS
80-89 B paboTa ¢ He3HAUUTEILHBIM KOJTMYECTBOM
«Xoporio» (4) omnook (10 10%)
(3aumeno) XOPOIIIO — B IIEJIOM MPABUJILHO BBIITOJTHEHHAS
75-79 C paboTa ¢ He3HAUNTEIEHBIM KOJTMYECTBOM
omook (10 15%)
TIOBJIETBOPUTEILHO — HETIJIOXO, HO CO
70-74 D «Y 10BIETBOPUTEIBEHO» Y P .
) 3HAYMTEIILHBIM KOJTMYECTBOM HEJIOCTATKOB
OCTaTOYHO — BBIIIOJHEHHE Y/IOBICTBOPSICT
60-69 E (3aumeno) a ya p
MHHHUMAJIbHBIC KPUTCPHH
«HeynoBiaeTBOpUTETBHOY
HEYJIOBJIETBOPUTEIBHO — HAJI0 TOpaboTaTh
C BO3MOYKHOCTBIO
35-59 FX - HaJl TeM, KaK MOJIYYUTh TOJIOKUTEBHYIO
MIOBTOPHOH aTTeCTaluK
OLICHKY
(2) (He3aumeno)
0-3#4 F «HeynoBIeTBOPUTEIBHO» |  HEYIOBJICTBOPUTEIHHO - C BOBMOYKHOCTBEO

TIOBTOPHOM CIauM IMPH YCIIOBUH OOS3ATENIBHOTO
Habopa IONOITHUTEITHBIX OTIOB

CornacHO MOAYJIBHOMY NPHUHIIMIY OpraHM3allMM Y4eOHOro mpolecca CoJep’KaHue
TUCIUIIMHBL «MeTo/bl HCCleoBaHNs HAaHOMATEPHAlloB)» BKIIOYACT B ce0s OAMH 3au€THBIN

MOJ1yJIb, KOTOPBIHA TpeOyeT OBIaIEHUS] TEOPHEN B YKa3aHHOM 00BEME.

OneHka 3HAHWUW CTyIEHTOB TMpoBoguTcsa 1o 100-0ayutbHOM TWIKale MO  CIAEAYHOIIMM

KPHUTEPUSIM:
3ayérHbie MOAYJIN DopmMa KOHTPOJIA baJyibl
ConeprkarenbHbId MOTYINH | CamocrositenbHas pabora 1 25
CamocrositensHas pabora 2 25
3ager 50
OO6muit utor 100

K MonynbHOMY KOHTPOJIIO CTYJE€HT UMEET BO3MOKHOCTh MOJIYYUTH 25 GaiioB, OTBETUB
Ha 3 BOIpoca, IPeI0KEHHBIE JIUIsl CAMOCTOATENbHOM paboThI.

Ha BTOpOM MOIyNBHOM KOHTpPOJIE€ CTYAEHT MMEET BO3MOXKHOCTb MOJYYUTh 25 0aios,
OTBETHB Ha 3 BOIPOCA, MPEVIOKEHHBIE JIJISI CAMOCTOSITETLHOU PaboTHI.

Ha 3agere cTyneHT mMeeT BO3MOXKHOCTh MOdy4uTh 50 OamsioB, OTBETHB Ha 3 Bompoca.
OcHoBOM A1 TOMYy4EeHHUS OLEHKM Ha 3a4eTe SBJSETCS YpPOBEHb OBIJAJCHHS CTyIEHTaMU
Mmarepuaia Kypca «MeToabl McCleJ0BaHUS HaHOMATEpUAIOBY», MPEAYCMOTPEHHOrO y4eOHBIM
1aHoM HanpasiieHHus noArotoBku 03.04.02 ®dusuka.

OneHka 3a OBJIaJIeHHE Kypca BBICTaBIISIETCS 110 CAEAYIOUM IMPUHLIUIIAM:




— «BauTeHO» C OIICHKOW «OTJIMYHO» 3aCIyKHUBAET CTYACHT, KOTOPBIA OOHApYXKHII
r1yOOKHE 3HAHUS NIPU OTBETaX HA TEOPETUUCCKUE BOIPOCHI IO TEMaM Kypca, a TAK:KE BBITOTHUIT
MpaKTUYECKHE 3aaHus B TIOJIHOM 00bEMe U HaOpaut 6oiee 90 Gamios.

— «3QYTE€HO» C OIICHKOW «XOPOIIO» 3acIyXKHBACT CTYICHT, CICIABIINNA OIIUOKUA B
TEOPETUYCCKUX WIIM TPAKTUYECKUX OTBETAaX, KOTOPHIE MOTYT OBITh HMHTEPIPETUPOBAHBI KaK
MAaJIOCYIIIECTBEHHBIC JUIsI BOIPOCOB, KOTOpbIE paccMaTpuBaiuch. CTyJIeHT TOJDKeH HalOparth
6onee 75 GayoB.

— «3aYTEHO» C OLICHKOW «YJOBJICTBOPUTEILHO» 3aCIyKHUBACT CTYJCHT, KOTOPBIH
BBITIOJTHIJT 33JJaHUS HETIOJIHO U ¢ OIIMOKaMu, HO TIpH 3TOM Habpan 6osiee 60 6amios.

— «HE 3a4TE€HO» C OLICHKOU «HEYJOBJIICTBOPUTEIHLHOY 3aCTyKUBACT CTY/ICHT, KOTOPBIA HE
BBIMOJIHWIT OOJIBITUHCTBA TEOPETUUCCKUX U TIPAKTUYECKUX 3a/1a4 U HaOpai MeHee 60 06asuioB.

15. MaTepua/ibHO-TEXHHUYECKOE 00ecneuyeHue Y4eOHoro npoiecca

Jis mpoBeieHNs] NPaKTHYeCKUX 3aHATHIA HCIIONb3yeTcst YueOHo-HayyHast Ja0opaTopus
«Monno-(hoToHHOM criekTpoMeTpun» aya.128 (BYII -5 M; BUT-2; MUU 4; MC-7201; 2
OBM pyis1 cHATHS U 00pabOTKHU JIaHHBIX )

16. PexomMeH10BaHHAs JUTEPaTypa

OcHoBHast

1. I'yces A.1. Hanomarepuanbl, HAHOCTPYKTYpbl, HaHOTeXHOJOTMU. — M.: duzmMariur,
2005.

2. [Tyn Y. u Oysnc @., HanotexHoioruu. — M.: Texnocepa, 2005

3. Bamues P.B., AnekcangpoB UM.B. OObeMHBIE HAHOCTPYKTYpPHBIE METALTUYECKUE
Marepuaiibl.- M.: UYK Akanemknura, 2007.

4. beiirens3umep f.E., Baproxun B.H., Opnos /[.B., CeinkoB C.I'. BunroBas skcTpy3us —
nporecc HakoruieHus nedopmanuii. Jonenk: TEAH, 2003.

S. Amopduble metaunueckue cmiasbl. [lox pen. B.B.Hemomkanenko. - Kues: Haykosa
nymka, 1987.

6. Cyznanes U. I1. HanorexHonorus : (U3MKO-XMMHSI HAHOKIJIACTEPOB, HAHOCTPYKTYp U
HaHoOMaTepHaios. - 2-e u3. — M.: URSS : JIubpokom, 2009.

JlomotHUTE ILHASA

1. Patwep M., Paruep /. Hanatexnomorus: mnpoctoe OOBSCHEHHE OYEpPEIHON TeHUATHHOU
uneu. M.-C.-I16.-Kues, 2007. — 240 c.

2. AwnppueBckuii P.A., Paryns A.B., HanoctpykrypHbeie mMatepuansl. M.:Akanemus, 2005. —
179 c.

Pabouas mporpaMMa paccMOTpeHa H IEpEyTBEpKICHA Ha 3acez1aHHH Kadeziph!
TeopeTHuECKOl (W3MKH U HanoTexHonoruii ¢ miveneruaMH (Ge3 m3menemmi) Ha 2017 /ro;[
[Tpotoxon 3aceatms kadenpst Nel ot 28 asrycra 207r. !
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PaGouas mporpaMma paccMOTpEHa M TepeyTBEpXKIeHa Ha 3aceflaHuu  Kadephl
TEOPETHUECKOH (H3UKM M HAHOTEXHONMOTHH ¢ W3MeHeHHAMH (Ge3 m3MeHeHwmi) Ha 2018/rox.
TTporokon 3acemanus kadpeapst Ne { ot _slO 0
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