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JIUCT U3MEHEHU

B pa6ouyio nporpamMmmy JucuMIinHbI « MaTepuaoBeieHne HAHOMATEPUAJIOB U HAHOCH-
cTemMm»
Hamnpasnenue (cnermanbHoCTh): 28.03.02 Hanoun:xeHnepusi (baxanaspuam)
Hampasnennocts (mpoduns/cnenuanu3anys): HaHOTeXHOJIOrHN 1 HAHOMATEPHAJIBI
®opma 00yueHUS: OUHASA

®UO 3aBenywomero kagen-

Ne | Comep:xaHue U3MEHEHHUS] MU CCHLIKA | POii, peau3yoei Juciuun- Moxmucs Jara
/1 | HA NPUWIAraeMbli TEKCT U3MEHEHUs JIMHY/ BBIIyCKaIOIIel Ka-
denpoii
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1. OEJU U 3AJAYHN OCBOEHMA JUCHUIIVIMHBI

Henu oceoenusn oucyunaunol.

e (GOopMHpOBaHUE Y CTYJICHTOB CUCTEMATH3UPOBAHHBIX 3HAHUH U NPAKTHYCCKUX HABBI-
KOB B 00J1aCTH OOIIEr0 MaTepHaIoBEACHNUS,

e  (HOpMHpOBaHHE CUCTEMATH3MPOBAHHBIX 3HAHUN MO (U3MYCCKUM HPUHIUIIAM IOTY-
YeHHs HAHOMATePUAaJIOB, aHAIN3Y UX CBOWCTB M NPAKTUYECKOMY IIPHMEHEHHIO;

e (OpMHUPOBAHHE Y CTYJCHTOB HABBIKOB MPOBEICHUS HAYYHO-TTPAKTHYECKHUX IKCIICPH-
MEHTOB;

e (opMHpOBaHHE KOMILICKCHBIX NPO(ECCHOHATBHBIX U OOLICKYIbTYPHBIX KOMIICTCH-
ui B cepe npohecCHOHANTBHOM U HayYHO-HCCIIEI0BATEIbCKON ISSITEIbHOCTH.

3adauu 0ceoeHuUs OUCUUNTIUHDL .

® [I03HAKOMHUTH CTYACHTOB C OCHOBHBIMU OCOOEHHOCTSIMU KPUCTAIUTMYECKON CTPYKTY-
pbl ¥ gedeKTaMu CTPOSHHUS TBEPIBIX TeJl, SHEPTeTUUECKUMHU YCIOBUSIMH IPOliecca KPUCTAILIU-
3aMK ¥ aHayn3a (a3oBBIX MPEBPAIICHUM, a TAK)KE WX BIUSHUC Ha MEXaHUYECKHUE, TEXHOJIOTH-
YECKME U IKCIUTyaTallMOHHBIE CBOWCTBA METAILJIOB,

® TI03HAKOMHTH CTYJEHTOB C OCHOBHBIMH pa3MepHbIMU dPdeKTaMu, 0COOCHHOCTIMU
KPUCTAIIMYECKON CTPYKTYpbl HAHOMATEPUAJIOB, ¢ PUINYECKON U XUMUYECKOU CYIIHOCTBIO MPO-
1IECCOB U SIBJICHUH, TPOTEKAIOUIUX B MUKPO- U HAHOCHUCTEMAX

® OCBOGHHE CTYJCHTAMH OCHOBHBIX TEOPETUYECKUX TMPEACTAaBICHUN O (PU3NIECKHUX
mpolieccax, OMpeAeIoNX 3aKOHOMEPHOCTH TIOBEJICHHUS HAaHOMATEpPHUAJIOB M HAHOCHUCTEM B
Pa3IMYHBIX YCIOBUSX JKCILTyaTalluu;

e MpuoOpeTeHre MPAKTUYECKUX HABBIKOB MO aHAJIM3Y CBOMCTB HAHOMATEPHAIOB  CO-
BPEMEHHBIMU METOJIaMU M TEXHOJOTHUSIMH, a TAK)K€ HCIOJIb30BAHUIO TEOPETUUECKHUX TOJI0XKE-
HUH 1715 pelIeHus MPaKTUYeCKUX 3a/1ad B MPOQeCcCUOHAIBHOM 1eATeTbHOCTH.

2. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OIIOII

Jucrumuimaa «MartepuaioBeicHHe HAHOMAaTeprUaaoB M HAHOCUCTEM» OTHOCHTCS K 6a30-
Bol yactu broka 1 nukna moaroroBku OakanaBpoB o HampasieHuto 28.03.02. «HanouH:keHe-
pUs», B KOTOPOM H3YYAIOTCS (PU3NICCKUE OCHOBBI OOIIETO MAaTePUAIOBEACHMS, a Takxke (Hr3H-
KO-XMMUYECKHUE MPOIIECCHI MOTYYSHHs] HAHOMATepUAIOB U CUCTEM Ha UX OCHOBE.

B pazjmene wm3ydaroTcsi OCHOBBI KPHUCTAIUTMYECKOTO CTPOCHUS TBEPAOTO Teia, Ae(eKThl, a
Takxke (pa3oBble paBHOBECHS U CTPYKTYpooOpa3oBaHWE MPHU KpUCTAUTM3AaUU. PaccmarpuBaioTcs
pa3MepHble 3PGeKThl HaHOMATepUaIoB, (a30Bble MPEBPALEHUS, MTPOUCXOASIINX B HAHOCTPYK-
TYpUPOBAHHBIX U HAHOAMCIIEPCHBIX MaTepualiax, U UX BIUSHUS Ha Pusndeckue (MEXaHHMUECKUE,
IIEKTPUICCKUE, MATHUTHBIC, KATAIMTUICCKUE | JIP.) ¥ TEXHOJOTHICCKUE CBOMCTRA.

OcBoeHme UCIUILTUHBL 0a3UpyeTCsl Ha 3HAHUSX, TIOTYUYEHHBIX TIPY U3YyYeHUH TUCIUTUINH:

AHanuTHYecKas TeOMEeTpHsl U JIMHEHHas anredpa
Juddepennnanbabie ypaBHEHUS U IUCKPETHAS MaTeMaTHKa
WNudopmaruka

Hcropus pa3BUTHS TEXHOJIOTUN

MaremaTudecKkuii aHaJINu3

MarepuanoseneHue
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Hayuno-uccnenoBarenbckas paboTa (1osiyueHue epBUYHBIX HaBBIKOB HAY4YHO-
UCCIIEI0OBATEIBCKON PaOOTHI)

O3HakoMHTeNNbHAs PAKTUKA

OCHOBBI Ha/IEXXHOCTH TEXHUYECKUX CUCTEM

OCHOBBI HAHOTEXHOJIOTHI U HAHOMATEPHUaJIOB
ITpuknanHas MexaHuKa

IIpoekTHast nesATeIbHOCTD

Teopus BeposiTHOCTEN U MaTeMaTH4eCKas CTATUCTHKA
dusuka

Xumus

Okonorus

Pe3ynbTartel OCBOGHHUS NUCHUIUIMHBI OyayT HEOOXOAMMBI Ui JajbHEHIIero mpoiecca

00y4eHHs B paMKax MO3TAHOI0 (pOpMHUPOBAHUS KOMIETEHIUN MPU U3YYEHHUH CIEAYIOLIUX CIie-
LUAJIbHBIX JUCLIUILINH:

JInarsocTrka noJypoOBOJHUKOBBIX CTPYKTYP

Komnosunmonnsle Marepuansl. MeTamuiomaTpu4HbIe, C IOJMMEPHON MaTpULIeH
Meroas! TUarHOCTUKU B HAHOTEXHOJIOTUAX

MexaHuka MaTepragoB U OCHOBBI KOHCTPYHPOBAHUS

[Tonyuenue u 06paboTKa METANIOB M COSAMHEHUN

[IpenaumioMHas npakTuka

[Ipumenenne BM B HHKEHEPHBIX pacyeTax

[IporpamMHBI€ CTATUCTUYECKUE KOMILIEKCHI

Cucremsl ynpaBlIeHHs] TEXHOJIOTUYECKUMH MPOIIECCAaMU
CornpoTHBIICHHE MaTepUaIoB

CtpyKTypa 1 CBOMCTBAa METANINYECKUX HAHOMATEPHAJIOB
TexHonornyeckas (MPOEKTHO-TEXHOJIOTHYECKAsl) MPaKTHKA
TexHomornyeckne CUCTeEMbl B HAHOTEXHOJIOTHSIX
OU3UKO-XUMHYECKHE OCHOBBI HAHOTEXHOJIOTUI

SAnepHas pusuka

BrICOKOBaKyyMHBIE TEXHOJIOTMYECKUE ITPOLIECCH B HAHOUHKEHEPUU
Hanosnexkrponuka

a TaKKe I IPOXOXKICHUS y4eOHOM, MPOU3BOJACTBEHHOM M MPEAUIUIOMHON MPAKTHK, TOCYAap-
CTBEHHOU UTOTOBOM aTTECTAIUH.

3. MIEPEYEHb IIJIAHUPYEMBbIX PE3YJIbTATOB OBYUYUEHUSA IO JUCLHAII-

JIMHE (MOAYJI0), COOTHECEHHBIX C IIVTAHUPYEMbBIMU PE3YJIbTA-
TAMHW OCBOEHHUS OBPA3OBATEJBHOM ITPOT'PAMMBI

Koa u HauMeHOBaHHe IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHHUSs MO TUCIMII-
peaiu3zyeMoii Komie- JinHe (MOYJII0), COOTHECEHHBIX ¢ HHAUKATOPAMM /10CTHKEHHUS
TEeHIMH KOMIIEeTeHIN I
OIIK-1 3HaTh:

CnocobeH pemaTh 3ajia- | OCHOBBI TIOCTAHOBKH SKCIEPHMEHTa, cOOpa JaHHBIX M METOJIMKH

qu

JCATCIIBHOCTH Ha OCHOBEC

npodeccHoHaNBLHOM | X 00pabOTKH.
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IIPUMEHEHHUsI ECTECTBEH-
HOHAay4YHBIX M OOLIEHH-
JKEHEPHBIX 3HAHWM, Me-
TOZOB MaTeMaTH4eCKOIo
aHaJl3a ¥ MOJEIMPOBa-
HUs

VYMeTs:
AKCIIEPUMEHTAJILHO OIIEHUBAaTh (PU3WYECKUE CBOMCTBA HAHO- W
MHUKPOCHCTEM Ha Pa3IMYHbIX YPOBHSAX MacIITaOUpPOBAHUS.

Bmanets:

MeToaMHu 00pabOTKH M aHAJIKM3a MOJTYyYEHHBIX Pe3yJIbTaTOB dKCIIe-
pPUMEHTa, a TaKXXe OMBITOM O(OPMIIEHUS OTUYETOB IO MPOBEACH-
HBIM HCCJIETOBAHMIM.

I1K-2

OcBoeHHE KOHCTPYKTHB-
HBIX 0COOEHHOCTEH H pe-
KUMOB paboThl 000pyaO-
BaHUS 110 TMPOHU3BOJICTBY
HaHOMATEPUAJIOB M HAHO-

CTPYKTYpP

3HaTh:
TexHONIOrHYecKue OCOOCHHOCTH TOJyYEHHUS Pa3IMYHBIX HAaHOMa-
TEpHAaJIOB

YMers:

no0MpaTh HAHOCTPYKTYPBI M METOJIbI UX MPOU3BOJICTBA JIJIS pea-
TU3allid HAaHOOOBEKTOB C 3aJaHHBIMH XapaKTCPUCTHKAMHU I1O]I
KOHKPETHBIC TpeOOBaHUs MPEOOpa3OBaHUS CHUTHAJIOB Pa3IMYHON
IPHUPOJBI (IJIEKTPOMArHUTHBIC, ONTHYECKHUE, TEIUIOBBIC, MEXaHH-
YECKUE U JIp.)

Bnaners:

MPUHIMIAMHA U 3aKOHOMEPHOCTAMU CTPOCHHUS U CBOMCTB KPHUCTaJI-
JIMYECKUX TBEPABIX TEX, a TAKXKE UX U3MEHCHMH MPU PaccCMOTpe-
HUH HAHOOOBEKTOB M CUCTEM Ha UX OCHOBE.

I1K-3

Hcnons3oBaHnne MeTOAMK
KOMIUIEKCHOTO  aHaju3a
CTPYKTYppl U  (puU3UKO-

XUMHYECKUX CBOMCTB Ha-
HOMATCcpHaJIOB U HAHOCT-

PYKTYp

3HaTh:
OCHOBHbIE BUJbl U CBOWCTBa HAaHOMAaTEepUaJOB, MPUOOPOB U yCT-
POMCTB Ha UX OCHOBE

VYMeTh:

MPaBUJIILHO HUCIOJIB30BAaTh MaTEPUATIOBEIUECKHE 3aKOHOMEPHOCTH
JUISL peaju3alky MOTEHIMAIbHBIX BO3MOXHOCTEH MaTepruagoB Mpu
HpOGKTI/IpOBaHI/II/I U CO3JaHNN MI/IKpO- 1 HAHOCHUCTEM,

Bmaners:

METOJaMH 3KCIEPUMEHTAIBHOTO MCCIIEIOBAHUS MTapaMETPOB U Xa-
paKTepI/ICTI/IK HaHOMaTepI/IaIIOB 1 HAHOCHUCTEM, METOJaMH KOHTpO-
I Ka4eCTBa HAaHOOOBEKTOB.

[1K-5

IIpoBenenue paboT 10
MOJICpHH3AIIUA  000pPYI0-
BaHUA W MOAU(PUKAIUU
CBOIWCTB HAHOMAaTEPHUAJIOB
U HAaHOCTPYKTYP

3HaTh:
TUTIOBBIE TEXHOJIOTHYECKUE MPOLECCHI
JIOB.

MOJIYYCHHS HAHOMATCpHUa-

VYMeTs:
MPUMEHSATh METO/IbI
HCCIIEIOBAHUA

TCOPCTUUCCKOTO U ISKCIICPUMCHTAJILHOT'O

Bmanets:
METOJIJaMU KOHTPOJI KaueCTBa HAHOOOBHEKTOB.

®opma A

Crpannna 5 uz 19




VYIIbSSHOBCKMI rOCY1apCTBEHHbIH YHUBEPCUTET
WmxeHepHO-(pU3nuecKuil paKyIbTeT BHICOKMX TEXHOJIOTHI
Kadenpa dusmdaeckoro MarepuanoBeeHus

dopma

@ - VyebHas mporpamMma

4. OBLIAA TPYJAOEMKOCTDH JUCIUIIJINHbI

4.1. OO0beM QUCHUILUIMHBI B 32a4eTHBIX equHUNAX (Bcero) — 5 3E.

4.2. Tlo Buaam y4yeOHO# padoThl (B yacax):

Konuuecmeo uacos (popma odyuenus — ounas)

Buo yueonoit pabomut oo G0 TS 1-46 m.u. no cemegmpam
KonrakTtHas paborta oOy4aro-
IIUXCS C TIPETo/IaBaTesIeM B 72172 - 72[72
cootBeTcTBUM C YII
AyIUTOpHBIE 3aHATHS:
o Jlexuuu (B T.u. 0 I[IpI)* 18/18 - 18/18
® [PAaKTUYECCKHE U CEMUHAp-
ckue 3aHsaTus (B T.4. 0 18/18 - 36/36
IpID*
e nabopaTopHbIE pabOTHI,
OpaKTUKyMBI (B T.4. O 36/36 - 36/36
IpID*
CamocrosiTenbHas paboTa 72[72 - 72[72

dopma TeKylero KOHTpoJIs
3HaHUHU ¥ KOHTPOJIS CaMOCTOs-
TEeJbHOM paboThI: TECTUPOBA-
HUE, KOHTp. paboTa, KOJUIOK-

VYcerHbIl onpoc, Tec-
TUPOBAHUE, PEILICHUE

YceTHBII onpoc, Tec-
- TUPOBAHUE, PEIICHUE

ByM, pedepar u ap.(He MeHee 2 3atad ajad
BUJIOB)

Kypcosast pabota - - -
Byl npoMexxyTO4HOM aTTe- 36/36 ) 36/36
cTanuu (dK3aMeH, 3a4eT)

Bcero yacoB nmo JMCHUILINHE 180/180 - 180/180

* B ciyuae Heob6xo0uMocmu uUcnonib308aHusi 8 y4eOHOM npoyecce 4acmuino/ UCKIIOUUMENbHO
OUCMAHYUOHHBIX 00pA306aMENbHBIX MEXHONIo2UN 6 mabnuye uepes Cleul YKA3bleaemcs

KoJjquvecmeo 4dacoe pa60mbl

IIricC c

ooyuarowumucss 0l NpPoGeOeHUss  3aHAMUll

OUCMAHYUOHHOM hopmame ¢ NPUMeHeHUeM dIeKMPOHHO20 00YYeHUsL.
*yacwl [Ipll no oucyunaune ykazvigaromes 6 coomgeemcemeuu ¢ YII, 6 cnyuae, ecau oucyuniuHotl
npeodyCMOMPEHO BbINOJIHEHUE OMOENbHbIX INeMEeHMO8 pabom, C8A3aHHbIX ¢ OyOywel npoghec-
CUOHATILHOU 0esIMeNbHOCMbIO 00YUAIOUUXCAL.

®opma A
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4.3. Conep:xanue TuCHUILIMHBI (MOayJis1). Pacnipenesienne 4acoB mo remam

U BHaM y4eOHOi padoThI:

Buowl yueonvix 3anamuii
Ayoumopnuie 3anamus Banamus 6
Has3zeanue pazoenoé u mem | Bcezo nparmit- naodopa- Hpmepar: Canocmo-
yeckue MueHoUl |AmenvHas
JleKyuu mopnvle
3anAmuUA, dopme (6 | paboma
paoomul
cemMuHnapol m.u.)
1. Kpucrammmueckoe 18 1 1 8 - 8
CTPOEHHUE TBEPJIOTO TeNa
2. JledekThl B TBEPIBIX Te- 12 2 2 - - 8
Jax
3. MexaHuueckue CBOICT- 20 2 2 8 8 8
Ba TBEPJBIX TEI
4. JlmarpaMMbl COCTOSTHHSI 12 2 2 - - 8
5. YrieponucTsie U Jeru- 12 2 2 - - 8
poBaHHbIE cTanu. Map-
KMPOBKa CTaJICH.
6. CtpykTypa HaHOMAaTe- 16 3 3 — 8 10
pHaJIoB U pa3MepHEIE
et
7. TIpou3BOACTBO MOPOIII- 24 3 3 8 8 10
KOBBIX U O0BEMHBIX Ha-
HOMAaTepHaJIOB
8. TexHomorust TOHKUX 30 3 3 12 12 12
TJICHOK
DK3amen no oucyuniume 36 - - - - -
UTOIO: 180 18 36 36 36 72
5. COAEPXXAHHUE KYPCA
COJAEPKAHUE KYPCA

®opma A

Pa3nen 1. Kpucrauimueckoe cTpoeHHe TBEPAOro Tejia
Tema 1. AMopdHbie 1 KpucTaindeckue tena. CTpyKTypa KPHUCTaII0B U MPOCTPAH-
CTBEHHas pemeTka. UHAUIIMpoBaHUe HAMPaBICHHH, IIIOCKOCTEH (TpHU cmocoa).
Tema 2. Pemretku bpase. [Ipumepsl mpocThIX KpucTaLIOTpaPUUECKUX CTPYKTYP.

Paznen 2. /lepexThl B TBEPABIX Tejdax
Tema 3. Knaccuduxanus nepexron. TennoBeie Todeunbie ae@ekTsl (mo OpeHkemnto u
otTku). PaBHOBECHas! KOHIIEHTPAIUS TOYEUHBIX 1€(PEKTOB.
Tema 4. Pagnanmonnsie nedextsl. ducnokanuu. Kontyp u Bektop broprepca.

Tema 5. Hanpsixenusi, He0OX0auMbIe JJIs1 00pa30BaHMs AUCIOKAIUH B COBEPIIICHHOM
kpuctauie. J[BukeHue aucinokauuil. HampsbkeHus, CBsi3aHHBIE C JUCIOKALUSMMU.
DHeprus auciaokanuu. BzanmoaecTBre TUCIOKAUN ¢ TOYCYHBIMU JIehEeKTaMHu.
Tema 6. Uctounuku aucnokauuii. Mexanusm @Dpanka-Puna u bapnuna-Xepunra.
JlepekTsl ynakoBKM M YaCTHYHBIC JUCIOKAMHU. [ paHUIIBI 3epeH.
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Pa3nen 3. MexaHnyeckue CBOHCTBA TBEPABIX Tej

Tema 7. Mexanuveckue HampspkeHUss W jaedopmanus. 3akoH ['yka Juisi M30TPOITHBIX
TBEPIBIX TEI.

Tema 8. Ilmactuueckue cBoiCTBa KPUCTAIIMYECKUX TBEPABIX Teld. MeXaHU3Mbl I1acTH-
geckoil nedopManuu  (IBOWHUKOBAaHUE, CKOJBKCHHE, IUCIOKAIMOHHBIN). DakTop
[Imuara. Mexanusmbl Xpynkoro paspymenus. Teopus I'puddurca u OpoBana.

Tema 9. /Imarpamma Hanpspkenue-nedopmanus. XapaKTepUCTHKH YIIPYTOCTH, MIaCTHY-
HOCTU U npoyHocTU. Kpurepuii HeycroitunBoctn Koncuaepa.

Pazjien 4. /IlmarpaMMbl COCTOSTHUS

Tema 10. ®opMupoBaHue CTPYKTYphl METAUIa PU KPUCTAJUIU3AIMH. | OMOT€HHOE U Te-
TEpPOreHHOE 3apoibineodpazoBanue. CTpoeHUE METAIUTMYECKOTO ciauTKa. [lomumopdHbIe
MIpeBpAaLICHUS.

Tema 11. CtpoeHue cBoiicTBa CriaBoB. Bubl CIIJIaBOB: MEXaHUYECKass CMECh, XUMHUYE-
CKOE COeMHEHHE U TBepAbIN pacTBop. Kiaccudukainus TBepAbIX pacTBOPOB: BHEIPEHUS,
3aMELIEHUS], BBIYUTAHUS.

Tema 12. MeTopl MOCTPOEHUS JUATpaMM COCTOSIHUSA. XUMUYeCKui norenuuan. [lpaBu-
70 ¢a3. JluarpaMMbl COCTOSIHUS IBOMHBIX CUCTEM IIPU HEOTPAHUUYEHHOW pacTBOPUMOCTH
KOMITOHEHTOBB TBEpAOM cocTostHuH. [IpaBuiio peruara. Temn KprcTaUIU3aIiHg.

Tema 13. JluarpaMMbl COCTOSIHUS JBOWHBIX CUCTEM IIPU OTPaHUYEHHOW PacTBOPUMOCTH
KOMITOHEHTOB B TBEPJIOM COCTOSIHHH (IBTEKTHUYECKOTO U MEPUTEKTHUECKOTO TUIIA, XUMHU-
YECKOE COCJIMHEHHUE).

Tema 14. [lnarpamma coctosiHus kene3o-yriaepos. CtabuibHas U MeTacTaOWIbHAS AHa-
rpamMMa. CTpyKTypHBIE COCTaBIISIIOIIME CIUIaBOB jKeje3a ¢ yriiepogoMm. Kpurtuueckue
Toukd. CTPYKTYpHBIE MPEBPALLEHUS B JOIBTEKTOMAHBIX cTajsix. CTpyKTypHbIE MpeBpa-
IIEHMSI B 3a3BTEKTOUIHBIX CTAJIAX.

Pa3nes 5. Yriepoaucrbie v JleripoBaHHble cTau. MapkupoBKka craseii.

Tema 15. Yraepoaucteie ctanu. Knaccudukaius mo THUMY pacKUCIEHUS, MO CTPYKTYPE,
0 KayecTBY.

Tema 16. JlerupoBanusie cramu. OCHOBHBIE JIETUPYIOIIKE JIEMEHTHl. MapKupoBKa Jie-
TUPOBAHHBIX CTAJICH.

Paznen 6. CTpyKkTypa HaHOMaTepHAJIOB M pa3MepHbie dPGeKThI

Tema 17. Knaccuduxanus sanomarepuanoB. OCOOEHHOCTH CTPYKTYpbl HaHOMAaTepHha-
n0B. 3akoH Xomna-Ilerua. TepmonnHamudeckas Mozenb kiactepa. I[loHmwxkenue temme-
paTypbl IUIaBIIEHUS KJIACTEPOB.

Tema 18. XapakTepucTuka IUCIIEPCHOCTH HaHOMarepuanoB. [IOBEpXHOCTb, rpaHUIBI,
MOp(OJIOTHsI HAHOMATEPUAIOB.

Tema 19. DnekTpudeckne, MarHUTHBIE, TEMJIOBBIE CBOMCTBA HAHOMATEPHAIIOB.

Pa3nes 7. IIpon3BoacTBO NOPOMIKOBBIX H 00beMHBIX HAHOMATEPHAJIOB

Tema 20. OcHOBHBIE MCETOJbI MMOJTYUYCHUS KOHCOJIUAUPOBAHHBIX HAHOMATCPHUAJIIOB. HOJ'Iy-
YCHHUEC IMOPOIMIKOBBIX HAHOYACTHUII. dusnueckue METO/JBI.

Tema 21. MexaHn4ecKue METOMBI MOTYUYCHHSI MTOPOIIKOBBIX YacTHIl. MenbHUIBL. Y Iap-
HO-BOJIHOBOM CHHTE3, KaBUTAIMOHHBIN. KoHCOMMaaus o0beMHBIX HAHOMATEPHAJIOB.
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Tema 22. [lonyyeHre HAHOKPUCTAIIMYECKUX MaTepuanoB. HTEHCHUBHAs MJIaCTHUYe-
ckas nepopmanus. AMopdubie Metamnuueckue craaBbl (AMC). MeToasl monydeHus
AMC.

Tema 23. Xumudeckre METObI MOJTYUYECHHUS HAHOYACTHUI] U MAaTEPHAJIOB: OCaXCHHUS,
30J1b-T€JIb METO/I, Ta30(ha3HbIC pEeaKIUu.

Tema 24. OcHOBHBIC Pa3HOBHUIHOCTH yriieponaa. Yriepoansie HaHoTpyOoku (YHT), dya-
nepeH, rpadeH. MeTobl moTydeHusl, CBOMCTBA, IPUMEHEHHE.

Pa3nen 8. TexH010THsI TOHKHX MJIEHOK

Tema 25. Tonkue mieHku. TepMoBakyyMHOE HaIbLJICHME TOHKHUX IUIEHOK. MOHHO-
IIJIA3MEHHbIE METO/IbI NOJY4€HUsI TOHKUX IJIEHOK.

Tema 26. Dnurtakcus. 'omo- u rereposnurtakcus. ['a3odazHas, KUIKOCTHAS U MOJIe-
KYJISIPHO-J1y4€Basi SIUTAKCHUS.

Tema 27. Ilnenku Jlearmiop-biomkert. @a3zoBast quarpamMma. MeToanKa MOTyICHHUS.
IIpumenenue.

Tema 28. AHonHble OKCHUIIHBIC TUIEHKH. TeXHONOrUs nony4dyeHus. PexxumMbl aHOIHOTO
BO3JIEUCTBUS (ITOTEHIIMO- U TaJIbBAHOCTATHYECKUM ). AHOJTHOE OKUCICHUE aTIOMUHMUS.
Mexanu3mbl pocta mopuctoro anogHoro okcunaa amtoMuaus (ITAOA). Ilonmydenue
BbicOKOymnopsiioueHHoro ITAOA. ®@opmupoBanue cotoBoil cTpykTypsl IIAOA. Ilpu-
MeHenue [TAOA.

Tema 29. AHogHOE OKHCIIEHHE THTaHA. MeXaHU3MBI POCTa TTOPUCTOTO OKCHJIA TUTa-
Ha. [Tonydyenue HaHOTpyOUaTOro okcuaa TutaHa. [Ipumenenue.

Tema 30. AHolHOE pacTBOpeHHE MOJYIPOBOJHUKOB. MeXaHU3M pocTa Makpo- U Ha-
HomopucTtoro kpemuus. [lpumenenue.

Tema 31. KatonHoe ocaxkJeHue B TEXHOJOTUH MHUKPO M HAHOCTPYKTYp. Pusuko-
XUMHUUYECKHE OCHOBBI KaTOJAHOTO ocaxaeHus. OcaxxeHne MeTajljaoB U CIIaBOB, MaT-
pUUYHOE OCaXIECHHUE.

Tema 32. Jlutorpadus. @ortonurorpadus, 3NeKTpOHHOIyUEBas, pEHTTEHOBCKas, Ja-
3epHass. Hanomanunynsauus u HaHonuTorpadus. Msrkas iutorpadus.

6. TEMbI MIPAKTUYECKHUX U CEMUHAPCKHUX 3AHATUIA

Pa3nea 1. Kpucrasmyeckoe cTpoeHne TBEPAOro Tejia

Tema 1. AmopdHble W KpHCTalIuueckwe Teia. VHAuupoBaHHWE HaIpaBJICHUM,
IIJIOCKOCTEHN B KpUCTaJlIe (JUCKYCCHUS).

Bonpocsl no temam pasaena (151 00CyKAeHHUS HA 3aHATHUH, AJIS1 CAMOCTOATEJ b-
HOTI'0 M3y4eHHS)

1. WumunupoBaHue IUIOCKOCTEH B KPHUCTAJUIE TpeMsS METOJIaMHU: METOJl OTPE3KOB, IO
CHMBOJIaM aTOMHBIX PSIZIOB, IO KOOpPJAMHATaM TPEX Y3JIOB KPUCTALINYECKON PEIIECTKU
(KP).

2. Pemetku bpaBe. CHHTOHUY, SJIEMEHTH CHMMETPHH.

3. OcoOeHHOCTH MHAUIUPOBAHUS ITeKcaroHaIbHbIX KP

Paznen 2. /lepexThl B TBEPABIX Tejdax

Tema 3. Knnaccudpukauus nepexron. TernnoBeie Toueunble qedekTsl (1o OpeHkemno u
[otTku). PaBHOBECHAs KOHIIEHTpAIUs TOUCYHBIX JAedekToB o [HIoTTKy.

Tema 6. Mcrounuku aucnokauuii. Mexanusm @panka-Puna. JlepexTsl ynakoBku u
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YacTUYHBIC JUCIOKAaIUU. [ paHUIIBI 3epeH.

Bomnpockl no Temam pasjena (151 00Cy:KIeHUSI HA 3aHATHUH, JJS1 CAMOCTOATEJ b-

HOT0 M3y4YeHHUs)

1. AnanuTu4ecKuil BBHIBOJ 3aBHCHMOCTH KOHIICHTPALMH TEMJIOBBIX TOYEHBIX Ae(eK-
TOB OT TEMIEPATYPHI.

2. Onucanue pabOThl UCTOYHUKA JUCIOKAIMH 110 MEXAaHU3MY CKOJIBKECHHS U Iepe-
MOJI3aHHUS.

3. MexaHu3M BO3HUKHOBEHUS 1e()EKTOB YIIAaKOBKHU U T'PAHMUIL 3€PEH.

Pa3nen 3. MexaHnyeckue CBOHCTBA TBEPABIX Tej

Tema 8. [InacTuueckue CBOMCTBA KPUCTATIIMYECKUX TBEPABIX TeJl. MeXaHU3MBbl IIaCTH-
geckoil nedopManuu  (IBOWHUKOBAaHUE, CKOJBKCHHE, IUCIOKAIMOHHBIN). DakTop
HIMmunara.

Bonpocsl mo Temam pasgena (s 00CyKAeHUs] HA 3aHIATHH, JJIs1 CAMOCTOATE] b-
HOI'0 U3Y4YeHU)

1. KonuuecTBeHHbBIEC XapaKTEPUCTUKH TJIACTUYECKUX CBOWCTB MaTE€PUAJIOB.

2. Mexanusmsl xpynkoro paspymenus. Teopus I'puddurca u OpoBana.

Pa3zjnea 4. /lmarpaMMbl COCTOSTHUS

Tema 11. Ctpoenue cBOICTBa CIUIaBOB. BUIbl CIUIaBOB: MEXaHUUYECKAsi CMECh, XUMUYE-

CKOE COeMHEHHE U TBEepAbIN pacTBop. Kiaccudukanus TBepAbIX pacTBOPOB: BHEIPEHUS,

3aMEIICHHS], BBIYUTAHUA.

Tema 13. [luarpaMmbl COCTOSIHUS ABOWHBIX CHCTEM MPU OIPAHUYECHHON PacTBOPUMOCTH

KOMIIOHEHTOB B TBEP/IOM COCTOSIHUH (3BTEKTHYECKOTO THUIIA).

Bonpocsl mo Temam pasgena (1Js 00CyKAeHHUS] HA 3aHATHH, I1JIs1 CAMOCTOATE] b-

HOI'0 U3Y4YECHU)

1. Meron noctpoeHus AuarpamMm (pazoBoro COCTOSHHUS.

2. KonuyecTBeHHOE ONMHMCaHWE M3MEHEHHS COCTaBa M KOHIICHTPAIMH CILIABOB IO
IMarpamMMe COCTOSHUS.

Paznen 5. YruepoaucTbie U JIerHpOBaHHbIe cTaIi. MapKkupoBKa cTaJeii

Tema 15. Yrunepoaucrtsie cranu. Knaccudukaius mo TUIY pacKUCIEHUS, TIO CTPYKTYPE,
10 Ka4eCTBY.

Tema 16. JlerupoBannsle ctanyu. OCHOBHBIE JIETUPYIOLIUE AIEMEHTHl. MapKupoBKa Jie-
TUPOBAHHBIX CTAJICH.

Bonpocsl mo Temam pasaena (151 00CyKAeHHUS HA 3aHATHH, AJIS1 CAMOCTOATEb-
HOI'0 U3Y4YECHUA)

1. Knaccudukanus craneid, 061acTi IpUMEHEHHUS.

2. PacmmdpoBka Mapok crasuei.

Paznen 6. CTpykTypa HaHOMAaTepPHAJIOB U pa3MepHbie IPPeKThbI

Tema 17. Knaccudukanus HanomarepuanoB. OCOOEHHOCTH CTPYKTYpbl HaHOMaTepua-
soB. 3akoH Xoisa-Ilerua. TepmonnHamuueckas Mozaenb kiactepa. [loHmwkeHnue temme-
paTypsl IUIaBJIEHUS KIIACTEPOB.

Tema 18. Xapakrepucrtrka IUCIIEPCHOCTH HAaHOMarepuanoB. [I0BEpXHOCTh, IpaHUIBI,
MOp(OJIOTHsl HAHOMATEPUAIOB.

Bonpocsl mo temam pasaena (1451 00CyKAeHHS HA 3aHATHH, AJIs1 CAMOCTOATE b-
HOT'0 M3y4YeHHUs)

1. BsIBOA COOTHOILIEHUS Ul TEMIIEPATYPHI IIABICHUS HAHOKJIACTEpa.
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2. VYnenbHas MOBEpXHOCTh. Pacmipenenenue no pazmepam.

Pazjen 7. [Ipou3BoACTBO MOPOMIKOBBIX M 00beMHBIX HAHOMATEPHAJIOB.

Tema 21. Mexanuueckre METOJBI MOJTYYEHUS MOPOIIKOBBIX YacTHIl. MenbHuIbl. KoH-
conuaanus 00beMHBIX HAHOMATEPHUAJIOB.

Bonpocsl mo Temam pasaesia (1Js 00Cy:KIeHUS HA 3aHATHHU, I1JI CAMOCTOSATENb-
HOTI'0 M3y4eHHS)

1. TexHonormyeckre 0COOCHHOCTH MEIBHUIL IS OJIyYeHUsST HAHOYACTHII.

2. MCTO,I[I/IKI/I CHHTE3a JUCIICPCHBIX HAHOMATCPHUAJIOB.

Pazjnen 8. TexH010rMsl TOHKHUX IVICHOK

Tema 26. Dnurakcusa. ['omo- u rereposnutakcus. ['azodasnas, KuUAKOCTHAS U MOJIe-

KYJIIpHO-J1y4eBas SIIUTaKCHUS.

Tema 28. AHogHBIE OKCUJHBIE TUICHKU. TE€XHOJIOTHS MoNy4YeHus. Pexxumbl aHOJHOTO

BO3/IEUCTBUS (ITOTEHIIMO- U TaJIbBAHOCTATHYECKUM ). AHOJTHOE OKHUCICHUE aTIOMUHMUS.

MexaHu3Mbl pocta mopucroro anogHoro okcuja amoMuaus (ITAOA). [Monyuenue

BbicoKoyrnopsifoueHHoro ITAOA. ®opmupoBanue cotoBoil ctpykrypsl ITAOA. Ilpu-

MeHenue [TAOA.

Bonpocsl mo temam pasaena (151 00CyKAeHHUS HA 3aHATUH, JJIS1 CAMOCTOATEJb-

HOI'0 U3Y4YeHUA)

1. MexaHu3m pocTa SMHUTAKCUAIbHBIX MIJIEHOK. TexHonornueckue ocOOEHHOCTH pea-
JIU3aLHUH.

2. DIIEKTPOXUMHUYECKHE METOJbl (HOPMHUPOBAHUS TMOPUCTHIX HAHOCTPYKTYp. Mexa-
HU3MBI TOpo0Opa3oBaHusa. BO3MOKHOCTh MONYyYEHUSI TOHKUX KOMITO3UTHBIX ILJIe-
HOK.

7. JABOPATOPHBIE PABOTHI (IABOPATOPHBIN IPAKTUKYM)

Paznen 3. Mexanuueckue CBOICTBa TBEPABIX TeJl

Tema 7. MexaHnuueckue HanpspkeHus U nedopmanus. 3akoH ['yka A M30TPOMHBIX TBEPABIX
Te.

Tema 8. I[Inactnyeckue cBOMCTBA KPUCTAJUIMYECKUX TBEPIBIX Tel. MexaHM3Mbl MJIACTUYECKON
nedopmaruu (JIBOWHUKOBaHUE, CKOJIbKEHUE, AMCIOKannoHHbIN). @aktop [lIMuara. Mexanus-
MBI XpynKoro paspymenus. Teopus ['pucpurca u Opopana.

Tema 9. Jluarpamma HanpsixeHue-gedopManus. XapakTepUCTUKH YIPYTOCTH, MJIACTUYHOCTH U
npouy”octu. Kpurepuii HeycroitunBoctu Koncunepa.

JlabopaTopnas pa6ora Nel. Onpenenenue napameTpoB YIpyrocTy, MIACTUYHOCTH U MPOYHO-
CTH MaTE€pHaJIOB IO AUarpamMMe pacTsKEHUS.

Leanb padoThl: N3ydyeHre NOBEIEHUS KOHCTPYKIIMOHHBIX MaTEPHaIOB MPU UCIIBITAHUY HA pac-
TSKEHUE; 03HAKOMJIEHHE CO CTaHJAPTHBIMU METOAMKAMH OIIPEIEICHHSI XapaKTEPUCTHK yIIPYyTro-
CTH, IPOYHOCTHU U TUIACTUYHOCTH.

Pe3yabTaTsl 1a00paTOPHOIi padoThl: OCBOCHHE OCHOB pabOTHI HA MAaIlIMHE PACTSKEHHUS, T10-
Jy4yeHue U 00paboTKa HIKCIIEPUMEHTAIbHBIX JIaHHBIX, OLIEHKA OCHOBHBIX XapaKTEPUCTUK YIPYTo-
CTH, IPOYHOCTHU U TIACTUYHOCTH.

Paznen 4. luarpaMmbl COCTOSIHUSA

Tema 10. @opMupoBaHHE CTPYKTYphl MeTAJlIa IPH KpUCTAIIM3anMK. ['oMOreHHoe u rerepo-
TeHHOe 3apoblieodpazoBanne. CTpoeHne MeTauimyeckoro ciautka. [lonumopdnsie mpesparie-
HUSL.
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Jladoparopnasi padora Ne2. [IpumeHneHue tepModsieKTprueckoro 3¢ dexra st U3MepeHus
TEMIEPATYPHI.

Heab padoThI: U3yuyeHNE OCHOBHBIX CBOMCTB T€pMONAp U BO3MOKHOCTEN UX UCIIOIb30BAHMS
IIPU PELIECHUH PA3JINYHBIX HAYYHBIX U TEXHOJIOITMUYECKUX 3ajayu; U3TOTOBJIEHHUE U I'PagyupOBKa
TepMomnap.

PesyabTaTsl 1a00paTopHOil padoThI: IOCTPOEHHUE I'PAJUPOBOYHON KPUBOM AJIs JaHHOM Tep-
Morap abCOIIOTHBIM METOJIOM C TIOMOIIbIO CUCTEMBI TOUEK (PUKCUPYEMBIX TeMIIepaTyp, Onpee-
JsieMbIX (Pa30BBIMU IEPEXO0/IaMH PA3IMYHBIX BEIIECTB; ONPEICIICHUE TUTIAa TEPMOTIAPHI.

Pa3nen 7. [Ipou3BoACTBO NOPOMIKOBBIX H 00bEMHBIX HAHOMATEPHUAJIOB

Tema 23. Xumuyeckue METOMbI MOJYyYEHUs HAHOYACTULl U MAaTEpUAJIOB: OCAXIECHUS, 30JIb-
rejab METO/l, ra3o(a3Hble peakinu.

JlaGopaTtopnas padora Ne3. [Tonydenue u crneKTpohOTOMETPUUCCKHUE HCCICIOBAHUS Ha-
HOYaCTHUIl METAJJIOB.

Leapb padoThl: TO3HAKOMHUTHCS C METOJIAMU XUMUYECKOTO MOTYYSHUS KOJUIOUAHBIX HAaHOYA-
CTHUII.

Pe3yabTaTsl J1a60paTopHOi padoThI: OCBOCHHE XUMHUYECKOTO CIOCO0a MONyuYeHUs! KOJUIOUI-
HBIX HAHOYACTHI[ METOJIOM OCXKJICHUS M aHATN3 pa3Mepa CIEKTPO(HOTOMETPUIECKIM CIIOCOOOM.

Pa3nen 8. TexHoJIOTHsI TOHKHX MJIEHOK

Tema 25. Tonkue mieHku. TepMoBakyyMHOE HambUIEeHHE TOHKUX IUIEHOK. WOHHO-
MJIa3MEHHBIE METOJIBI MTOJTYYCHUSI TOHKUX IICHOK.

JlabopaTopnasi paGora Ned. VI3MepeHue TOMIIMH OKUCHBIX U METAJUIMYECKUX TIICHOK.

eab padoThi: TO3HAKOMHUTHCS C METOJITAMU KOHTPOJIS TOJIIHMHBI OKHCHBIX W METAJTHYCCKIX
TJICHOK.

Pe3yabTaThl 1a00paTOPHOIi padoThI: OCBOCHHWE METOUKH KOHTPOJIS TOJIIMHBI OKUCHBIX TUIe-
HOK (OKCHJ KPEeMHHsI) IIBETOBBIM METOJIOM; U3MEPEHHUE TOJIIINH METAJUTMUECKUX TJICHOK UHTEP-
(bepeHITMOHHBIM METOIOM.

Tema 28. AnoaHble OKCUAHBIE MJICHKU. TEXHONOTUS MONyYeHHs. PexXuUMBI aHOJAHOTO BO3-
JnercTBUsl (MOTEHIIMO- U TaJbBAaHOCTATUUYECKHI). AHOJIHOE OKHUCIICHHE altoMuUHuA. Mexa-
HU3MBI POCTa MOPUCTOrO aHoaHOro okcuaa anroMunaus (ITAOA). IlonydeHnue BHICOKOYIIOP 5i-
noueHHoro [TAOA. ®opmupoBanue cotoBoil cTpykTypbl [TAOA. [Ipumenenne [TAOA.
JlaGopaTopnasi padora Ne5, 6. OHU3MKO-XUMUYECKHE OCHOBBI IpOIlECca IMOJIYICHUS OKCHIA
ATIOMUHHUS METOJIOM aHOJHOTO OKHCIIEHHUs. AHAaIN3 IMOJYYEHHBIX CTPYKTYp METOJaM CKaHH-
pytorieit 3011080 Mukpockomnuu (C3M)

Heab padoThl: U3y4eHNE TPUHIIUIIOB MOTYYSHHS IBYMEPHBIX CTPYKTYpP OKCHIA aTIOMUHUS Me-
TOJOM aHOJHOTO OKHCJICHHS, H3yUYeHHE (PU3UKO-XUMUYECKUX OCHOB aHOJTHOTO OKHCJICHUS BE-
[IeCTBa; U3y4deHue npuHImna padotsr C3M.

Pe3yabTaTsl 1a00paTopHOii padoThI: OCBOCHHE METOAUKHA aHOJIHOTO caMO(OPMHPOBAHUS OK-
CUIHBIX HAHOCTPYKTYP; HCCIEAOBaHNE TOMOJIOTHH MTOBepxHOCTH MeToiaMu C3M; nccnenoBanue
BIIMSIHUSI PEKUMOB aHOJTHOTO TPABJICHUSI M COCTaBa DJIEKTPOJIUTA HA TTapaMeTphbl (OPMHUPYEMBIX

HaHOCTPYKTYD.
8. TEMATHUKA KYPCOBbBIX, KOHTPOJIbHBIX PABOT, PE@EPATOB

Jl1s BBIMOJTHEHMST KYPCOBOI'O MPOEKTUPOBAHUS CTYAEHTHI 3aKPEIUIAIOTCS 3a IpenojaBaTelsiMu
Kadenpsl, UMEIOUIMMHI COOTBETCTBYIOILIYIO YUEHYIO CTeleHb/3BaHne. TeMaTHKa KypcoBbIX padboT
OIpEeEIAETCS B COOTBETCTBUE C HAYYHBIMU HHTEpECaMU pyKoBoauTeld. OLieHNBaHNE KYyPCOBBIX
paboT ocCyIIEeCTBIsAETCS Ha 3aceaHuM Kadeapsl mociae myOIMyHOro A0KIaga CTyJIEeHTOB U KOJI-
JIETHAIIEHOTO 00CYX/IEHUS Pe3yJIbTaTOB PaOOTHI.

dopma A Crpannna 12 w3 19



VYIIbSSHOBCKMI rOCY1apCTBEHHbIH YHUBEPCUTET
UmxeHepHO-pHu3nueckuii GpaxyIbTeT BHICOKUX TEXHOIOTUIH dopma
Kadenpa dusmdaeckoro MarepuanoBeeHus

@ - VyebHas mporpamMma

IIpumepHasi TeMaTHKa KypPCOBbIX padoT:
1. YccnenoBanue n3MEHEHUs IOBEPXHOCTHON SHEPTMM Ha IPaHULE pa3zelia >KUJIKOCTh-TBEPI0E
TEJI0 B JIEKTpUUYECKOM o€ (3 PEKT AMeKTpocMaurBaHMs)
[lesab: n3yyeHne (GpU3MUECKUX OCHOB BO3HHUKHOBEHUS SBICHHS AJIEKTPOCMAYMBaHHS Ha IU-
AIEKTPUKE U TEXHOJIOTHUYECKUX 0COOCHHOCTEH MOHMKEHUs pabouero HanpsKeHUs.
3agaum:
— OtpaboTKa TeXHOJOTHH peajn3anuu U HabmoaeHus 3¢ dexra a1eKTpocMaurnBaHus Ha Mpo-
CTBIX CUCTEMaX.
— OTpaboTka TEeXHOJIOTHUH CUHTE3a JUAJIEKTPHUUECKHUX TUIEHOK Ha pa3IMYHbIX MaTepuasax.
— IlocTpoeHune 3aBUCUMOCTEN KPAaeBOTo yria CMa4yuBaHUs OT HAIIPSKCHMUS.

2. CHHTE3 KOMIIO3HMIIMOHHBIX MAaTEPHAJIOB METOJIOM JJIEKTPOXUMHUYCCKOTO KAaTOIHOTO OCAaXKIe-
HUS U3 PacTBOPOB B ITOPUCTHIE aHOIHBIE OKCUIHBIC MaTPHUIIBI BEHTUIBLHBIX MeTa/uioB (Al, Ti).
Hean: co3ganue KOMITO3UIIMOHHBIX MAaT€pUajOB HA OCHOBE TOHKHX HAaHOCTPYKTYPUPOBaH-
HBIX IUIEHOK OKCHJIOB METAJIOB.
3agaun:

— OtpaboTKa TEXHOIOTHH CHHTE3a MOPUCTHIX IUIEHOK OKCUIOB aIFOMUHUS (TUTAaHA).
— OTpaboTka TEXHOJIOTHH OCAXKICHUS YaCTUI METAJUIOB B C(HOPMHUPOBAHHBIE TIOPHI.
— AHanu3 nony4YeHHsbIX MIeHOK MeToaamu C3M.

3. ®opMupoBaHUE MPOBOISAIIMX CIOEB OKCHIA OJI0OBA METOJOM 3JIEKPOXUMHYECKONW aHOMHOMN
00paboTKH.
Leab: co3maHue TOHKUX MPO3PAYHBIX MPOBOASIIMX IIJICHOK HAa OCHOBE OKCHIOB OJIO-
BO/WHJIUH.
3amaun:
— OTpaboTKa TEXHOJIOTHU CUHTE3a TOHKUX TIJICHOK OJIOBO/UHIMI.
— Ot1paboTKa TEXHOJIOTUH aHOITHOTO OKHCIEHHSI, IOJJO0p PEKUMOB.
— AHanu3 2JEKTPUYECKUX CBOMCTB NOJYYEHHBIX TUIEHOK.

4. VccnenoBaHue BIUSHUS YNOPSIOYEHHBIX MOBEPXHOCTHBIX HEOJHOPOJHOCTEM Ha MOBEPXHO-
CTH METaJUIOB Ha 3HAYEHHUE NOBEPXHOCTHOM dHEPIUHU.
Heab: hpopmupoBanuie ruipoPoOHBIX U TUAPOPUIBHBIX TOBEPXHOCTEH.
3agaun:
— OtpaboTKa TEXHOJIOTUU CO3JaHHs TOBEPXHOCTHBIX HEPOBHOCTEH PA3IMYHBIMU METOJIaMU:
aHOJIHOE OKUCIIEHUE, Jla3epHas alslus, CeJIeKTUBHOE TPAaBJICHHUE U JIp.
— W3mepeHne KpaeBbIX YIJIOB CMauMBaHMUs, NMPOBEIEHUE KOPPENSIIMY C MapaMeTpamMmH Mojy-
YEHHBIX HEPOBHOCTEM.

5. CuHTE3 TOPHCTHIX AHOJHBIX OKCHIHBIX IUIEHOK Ha THTaHE METOAOB IUIa3MEHHO-
AIIEKTPOIUTUIECKOTO OKCUINPOBAHUS B pacTBOpax 0e3 GTOpHI-HOHOB
Hesan: PopMupoBaHUe TOPUCTOTO OKCHIA TUTAHA B AIEKTPOJIUTHOM IIIa3Me.
3agauu:
— OTpaboTKa TEXHOJOTUHU IJIa3MEHHO-3JIEKTPOIUTUYECKONH 00pabOTKH MaTepHalioB, CHATHE
BAX.
— Ananun3 nosepxHoctu MeTogamu C3M.
— OrtieHka BIHMSHUE TUIA3MBI HA (POPMUPOBAHUE TOPUCTON CTPYKTYPHI.

6. UccnenoBanue MOBEPXHOCTHOTO YIPOYHEHHUS METAJIOB IOJ JCHCTBUEM  IIJIA3MEHHO-
AIIEKTPOIUTUIECKON 00pabOTKU B PacTBOPAX AIIEKTPOIUTOB.

Heab: @opmupoBaHue MOBEPXHOCTHO-YIIPOUHEHHOTO CJI0 MeTalljla METOJAaMHU AJIEKTPOJIUT-
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10.

11.

12.

13.

14.

15.

16.

HO-TUIa3MEHHON 00pabOTKH.

3amaun:

— OtpaboTKa TEXHOJIOTUU IUIa3MEHHO-3JIEKTPOJIUTHUECKON 00pabOTKH MaTepuasoB, CHITHE
BAX.

— O1eHKa MEXaHUYECKUX CBOMCTB ITyTEM HCIIBITAHUS Ha TBEPAOCTh, PACTsHKEHHUE.

— Onucanre MEXaHNU3MOB U3MEHCHHSI MEXaHUYECKHX CBOMCTB.

9. NIEPEYEHbBb BOIIPOCOB K 3K3AMEHY

Amopdubie u kpuctaumueckue Tena. CTpyKTypa KpUCTaUIOB M IPOCTPAHCTBEHHAS PEIIET-
ka. MaaunupoBaHue HarpaBlieHUH, MIIOCKOCTeN (Tpu criocoba).

Pemerku bpasa. [IprMepsl MpocThIX KpUCTAIIOTPAQUUECKUX CTPYKTYD.

Jedextsr B TBepabix Tenax. Kimaccupukamms nedexron. TernoBeie TouedHbIe qeeKTH (I10
Openkento u HloTTku). PaBHOBeCHas! KOHIIEHTpAIHs TOYEYHBIX 1e(DEeKTOB.

Pannanuonnsie nedextsl. Aucnokanuu. Koutyp u Bexktop broprepca.

Hanpsbxenus, HeoOxoaumbie isi 0Opa30BaHUs TUCIOKAIMM B COBEPIICHHOM KpHUCTaJLIE.
JBuxenue aucnokanuii. HanpskeHus, CBI3aHHbIE C JUCIOKAUUAMU. DHEPrusl AUCIOKAIUH.
B3aumoelicTBre TUCIOKAIMI ¢ TOUCYHBIMU JIepeKTamu.

Wcrounuku aucnokanmii. Mexannsm @panka-Puna u bapauna-Xepunra. [{edekTsl ynakos-
KM M YaCTUYHBIE TUCIOKAauU. [ paHuLIbI 3€peH.

MexaHnuecKkre CBOMCTBA TBEP/BIX Tell. MeXxaHWUeCKue HaNpsoKeHUs U aedopManusi. 3aKoH
['yka 115 M30TPONHBIX TBEPABIX TEIL.

[InacTuyeckue CBOWCTBA KPUCTAUIMUECKUX TBEPIBIX Tell. MeXaHu3Mbl IUIACTUYECKOU Jie-
¢dopMmanuu (ABOWHUKOBAaHUE, CKOJIbKEHUE, AUCIOKAMOHHbIN). Paktop IlImuara. Xpynkoe
paspylLICHHUE.

Huarpamma HanpspkeHue-aedopmarus. XapakTePUCTUKH  YIPYTOCTH, IUIACTUYHOCTH U
npouHocTtu. Kputepuii HeycroitunBoctu Koncuaepa.

DopMUPOBAaHHUE CTPYKTYpPbl METAJUIA IPU KPUCTAIM3AUMUA. | OMOT€HHOE U IeTepOreHHOe
3apojsiieoopazoBanue. CTpoCHHE METAITHYECKOTO ciuTKa. [lonnMopdHbIe mpeBpaieHus.
CrpoeHnue cBOMCTBa CIJIaBOB. BUJIbI CIJIAaBOB: MEXaHUYECKasi CMECh, XUMUYECKOE COEUHeE-
HUE U TBepbIi pacTBop. Kitaccudukaimst TBepAbIX pacTBOPOB: BHEAPEHUS, 3aMEIIEHUS, BbI-
YUTaHUS.

MeTopl TOCTPOSHUS AUAarpaMM COCTOSIHUSI. XuMHUYecKui moteHuuan. [IpaBuno ¢a3. dua-
rpaMMbl COCTOSTHUSI IBOMHBIX CHUCTEM IPH HEOTPAHHUYEHHON PACTBOPUMOCTH KOMIIOHEHTOBB
TBEPAOM COCTOAHUU. [IpaBuiio peiuara. TeMn KpucTaIM3anuu.

JnarpaMMbl COCTOSIHUS JBOMHBIX CUCTEM IPH OTPAHUYEHHON PaCTBOPUMOCTH KOMIIOHEHTOB
B TBEPJOM COCTOSIHUU (IBTEKTUYECKOT'O M MEPUTEKTHUUECKOTO THUIA, XMMHYECKOE COEIUHE-
HUE).

Huarpamma cocTostHUST Jkene30-yriaepoa. CraOwibHass W MeTacTaOWIbHas auarpaMma.
CTpyKTypHBIE€ COCTABIISIIOIIME CIUIABOB keje3a ¢ yriaepoaoMm. Kpuruueckue Touku. CTpyk-
TYpHBIE NPEBPAIICHUS B JOIBTEKTOUIHBIX CTAsIX. CTPYKTYypHbIE MPEBPALCHHS B 3a3BTEK-
TOUJIHBIX CTaJAX.

VYraepoaucteie ctanu. Kimaccudukamnus mo TUmy pacKUCICHHUS, TTO CTPYKTYpE, O Ka4eCTBY.
JlerupoBannbie ctanu. OCHOBHBIE JIETHPYIOIIKE deMeHTh. Kiaccudukanus mo cTpykrype,
M0 KOJIMYECTBY JIETUPYIOIIUX AJIEMEHTOB, 0 HA3HAYEHUI0. MapKUpOBKa JIETMPOBAHHBIX CTa-
JEN.

OcoOeHHOCTH CTPYKTYpBI HaHOMaTepuanoB. 3akoH Xoita-Ilerya. Tepmonunamudeckas Mo-
Jenb knactepa. [lonmxkenne TemnepaTypsl IIaBIEHUS KIACTEPOB.
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17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

XapakTepucTuKka JIUCIEPCHOCTH HaHoMaTepuasnoB. [loBepXHOCTb, TpaHHIIbI, MOPHOIOTHS
HaHOMAaTEPHAIIOB. DJIEKTPUUYECKHUE, MATHUTHBIE, TEIVIOBBIE CBOMCTBA HAHOMATEPHUAJIOB.
OcCHOBHBIE METO/bI MOTYYECHHS] KOHCOIMIUPOBAHHBIX HaHOMaTepualoB. [lomydeHue nopor-
KOBBIX HaHOYacTUL. PU3NYECKHE METO/BI.

MexaHn4eckrue METOAbl NMOJYYEHHUs] NOPOLIKOBBIX YAaCTHL. MeNbHUIIBL. Y IapHO-BOJIHOBOM
CUHTE3, KaBUTAIIMOHHBIN. KoHconuaamus 00beMHbIX HAHOMATEPHAJIOB.

[TonyyeHre HaHOKpUCTANIMYECKUX MaTepuanoB. IHTeHcHuBHAs miactuueckas nedopma-
usi. AMopdubie metannnyeckue ciiassl (AMC). Meroast nonyyenus AMC.
XUMHUYECKHE METOJAbl MOJYyYEHUs HAHOYACTUII U MaTEpHUaJOB: OCAXKICHUS, 30Jb-Tellb
MeTOJI, Ta30(a3HbIe peaKIuH.

OcHOBHBIE Pa3HOBUIHOCTH yriiepoaa. Yraepoansie HaHoTpyOku (YHT), dymnepen, rpaden.
MeTtoabl oJ1y4eHus], CBOMCTBA, MIPUMEHEHUE

Tonkue mnineHku. TepMOBaKyyMHOE HalbUICHHE TOHKHUX IUIEHOK. MOHHO-TIIa3MEeHHBIE
METO/Ibl IOJIy4YE€HUS TOHKUX IJIEHOK.

Onutakcusa. ['omo- u rereposmutakcusa. ['azodaszHas, >XUIKOCTHAS M MOJICKYJISIPHO-
Jy4deBasi SIMUTAKCHS.

Ilnenkn Jlenrmrop-bnomxkerr. ®Pa3zoBas nguarpamma. Meroauka nonydyenus. [Ipumene-
HHUE.

AHOJHBIE OKCUIHBIC TUICHKU. TexHomorus mnojydenus. PexxuMbl aHOTHOTO BO3/1€HCTBUSA
(MOTEeHIMO- W TalbBAHOCTATUYECKHUI). AHOAHOE OKHCICHHE AaNTIOMUHUA. MeXaHU3MBI
pocrta nopuctoro anoaHoro okcuaa amomMuaus (ITAOA). [lonydeHue BBICOKOYMOPSiO-
yeHHOTo [TAOA. ®opmupoBanue cotoBoil ctpykTypsl IIAOA. IIpumenenne [TAOA.
AHOJIHOE OKHCIIeHHE TUTaHa. MeXaHU3Mbl pOoCcTa MOPUCTOTO OKcuja TuTaHa. [lonydenue
HaHOTpPyOUaTOro okcujaa TuTana. [lpumenenue.

AHOZHOE pacTBOPEHUE MOJYNPOBOJHUKOB. MeXaHU3M poCTa MakpO- U HaHOMOPUCTOTO
kpemHuus. [Ipumenenue.

KaTonHoe ocaxaeHne B TEXHOJOTHUM MHKPO M HAaHOCTPYKTYp. DU3UKO-XHUMUUECKHE OC-
HOBBI KaTOJAHOTO ocaxeHus. OcaxxJ1eHre METAJJIOB U CIUIaBOB, MAaTPUUHOE OCaXKCHHUE.
Jlutorpagus. @oronutorpadusi, NMEKTPOHHOIYyUYEBasi, pEHTTE€HOBCKas, jJazepHas. HaHo-
MaHUNYISIUs U HaHOMuTorpadus. Msrkas nutorpadusi.
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10. CAMOCTOSATEJIBHASA PABOTA CTYJAEHTOB

®dopma 00yueHHS OYHAas

HasBanue paszienos u Tem | Bug camocrositeibHOl padoTsl (npo- | O0bem | ®opma KOH-
pabomka yyeonozo mamepuana, pe- | B 4dacax TPOJIA
uieHue 3aoau, peghepam, 00Kk1ao, (nposepka
KOHmMpObHAA padoma, no020MoeKa K pewienus 3a-
coaue 3auema, IK3amena u op.) oau, pegpepa-
ma u op.)
Pasznen 1. Kpucramm- | [Ipopabotka yuebHoro marepuaa, pe- 8 VYcTHbIl on-
YyecKoe CTpoeHHe TBep- | LICHME 3ajay, IOAr0TOBKA K cljaue K- poc, TecTUpo-
J0T0 Teja 3aMeHa BaHUe, pelie-
HUE 3a7a4
Pa3nen 2. ledexTsl B [TpopaboTka yueOHOTO MaTepuaia, pe- 8 YcTHbIl o11-
TBEPAbIX TeJ1ax [IEHHE 3a]1a4, TOJATOTOBKA K cJjaue dK- poc, TECTHPO-
3aMeHa BaHUe, pele-
HUE 3a7a4
Pa3nen 3. Mexanuue- [TpopaboTka yueOHOTO MaTepuaia, pe- 8 YcTHbIl o11-
CKHe CBOWCTBA TBEPJABIX | LICHME 3ajiay, IOArOTOBKA K cJjaue K- poc, TECTHPO-
Tell 3aMeHa BaHUe, pele-
HUE 3a7a4
Pa3nen 4. luarpammbl | [Ipopabotka yueOHOro marepuana, pe- 8 YcTHbIl o11-
COCTOSTHHUSI [IEHHE 3a]1a4, TOATOTOBKA K c/jaue K- poc, TECTHPO-
3aMeHa BaHUe, pele-
HUE 3a7a4
Pa3nen 5. Yraepoau- [IpopaboTka yueOHOTO MaTepHaia, 8 YcTHbIH o11-
CThI€e U JIETHPOBAHHbIE | TIOJrOTOBKA K CAaye YK3aMeHa poc, TeCTUpO-
cTraju. MapkupoBka BaHUe, pele-
cTajiei. HUE 3a71a4
Pa3nen 6. CTpykTypa [IpopaboTka yueOHOTO MaTepuaa, pe- 10 YcTHbIH o11-
HAHOMATEPHAJIOB U [IEHHE 3a]1a4, TOJATOTOBKA K c/jaue dK- poc, TeCTUpO-
pa3mepHbie 3PPeKThI 3aMeHa BaHUeE, pellle-
HUE 3a7a4
Paznen 7. llponssoact- | [IpopaboTka yueOHOro MaTepuaia, pe- 10 YcTHBIH on-
BO MOPOIIKOBBIX M 00b- | IICHHUE 33124, TOJITOTOBKA K CIa4e K- poc, TecTupo-
€MHBIX HAaHOMATepua- 3aMeHa BaHUeE, pele-
JIOB HUE 3a7a4
Pa3nen 8. TexnoJiorus [TpopaboTka yuebHOTO MaTepuania, pe- 12 YcTHbIl on-

TOHKHUX IIJICHOK

MICHUEC 3aJ1a4, IIOAroOTOBKA K CAa4€ dK-
3aMCHa

poc, TeCTHPO-
BaHUe, pere-
HUE 33724

®opma A
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11. YYEBHO-METOJUYECKOE U HHOOPMAILIMOHHOE OBECIIEYEHUE
AUCIUIIIMHBI

a) Cnucok peKoMeH/IyeMoii JIUTepaTypbl
OcHoBHas:

1. Poros, B. A. TexHomorus KOHCTPYKIIMOHHBIX MaTepHaioB. HaHOTEXHONOTHY : Y4eOHUK IS BY30B /
B. A. Poros. — 2-e¢ u3n., mepepab. m mom. — Mocksa : Wsnarensctso IOpaiit, 2022. — 190 c. —
(Bricmee o6pasoBanue). — ISBN 978-5-534-00528-8. — Texcr : snextponHsii // O6pasoBarensHas
mnatdopma Opaiit [caiit]. — URL: https://urait.ru/bcode/490806

2. I'mymenko, A. I'. HanomaTepuassl 1 HAHOTEXHOJIOTHH : yyebHOe 1mocobue / A. I'. I'mymenko, E. I1.
[nymenko. — Camapa : II0OBOKCKMM TOCYZapCTBEHHBI YHHBEPCHUTET TEJNEKOMMYHHKAIMH M
unpopmaruky, 2017. — 269 c. — Tekcr : 31eKTpoHHBI // DieKTpoHHO-6uGIMOTeYHas cuctema PR
BOOKS : [caiit]. — URL: https://www.iprbookshop.ru/75388.html

JlonoauTEILHAS:

1. Haxxunkesel, M. Du3MKO-XHMHYECKHE OCHOBBI HAHOTEXHOJIOTHH W HAHOMATEpHAIOB : ydeGHOE
nocobue / M. Haxwunkenel, P. E. Beiicenos, 3. A. Mancypos. — Caparos : At [Tu Op Menua, 2018. —
196 ¢. — ISBN 978-5-4486-0164-4. — TekcrT : 31eKTPOHHBIN // DIEeKTPOHHO-OMOIMOTEYHAsS cHCTeMa
IPR BOOKS : [caiiT]. — URL: http://www.iprbookshop.ru/73346.html

2. Qunsk, M. M. ITlomydenue M HCCIeOBaHHE AHOJHOTO OKCHIA ATIOMHHHS : IpakTHKyM / M. M.
@uisik, O. H. Kanbiruna. — Openbypr : OpeHGyprekuil rocyaapeTBennsiii yausepeuter, 95C ACB,
2014. — 104 ¢. — ISBN 2227-8397. — TeKcT : 21eKTpOHHBIN // DIeKTPOHHO-OUOIMOTEYHAs CHCTEMA
IPR BOOKS : [caiit]. — URL: http://www.iprbookshop.ru/33650.html

3. HanocTpyKkTypHBIE MaTepHaisl : y4eOHOe mocobue / mon penakuueii P. Xanauak. — MockBa :
Texuocdepa, 2009. — 488 c. — ISBN 978-5-94836-221-2. — TekcT : 2JIEKTPOHHBIN // DIEKTPOHHO-
Oubmmoreynas cucrema IPR BOOKS : [caiit]. — URL: http://www.iprbookshop.ru/12730.html

4. bonnapenko, I'.I'. Marepuanosenenue : yueOHuk it By3oB/ I'. I'. Bonnapenko, T. A. KaGaHoBa,
B. B. Puibanko ; mon penakumeit I'.T'. Bornapenko. — 2-e usn. — Mocksa : Wsnparenscto IOpaiir,
2022. — 327 ¢. — (Bricmee o6pasoBanue). — ISBN 978-5-534-07090-3. — TekcT : 3J1€KTPOHHBIH //
O6pasopatensras miardopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/488861

5. Tapacosa, H. B. OnTuueckye METOIbI HCCIIEI0BAaHUM HAHOMATEPUAIOB M HAHOCHCTEM : METOIHMYECKHUE
yKa3aHus K J1a0OpaTOpHBIM 3aHATHSAM IO JUCIHUIUIMHE «MarepuanoBeeHHe HAHOMATEPHAIOB U
Hanocucrem» / H. B. TapacoBa. — JIumenk : JIunenxuii rocy1apcTBEHHBIN TEXHAYECKHI YHUBEPCHTET,
OBC ACB, 2017. — 23 ¢. — TekcT : aneKTpoHHBIi // DekTpoHHo-6u6amoTeynas cucrema IPR BOOKS
: [caitt]. — URL: https://www.iprbookshop.ru/74408.html

YueOHO-MeTOAHUYECKAN:

1. Meronuyeckue ykasaHus IO BBINOJHEHHIO JaGOPATOPHBIX PabOT IO TEXHOJOTHHM HAHOMATEPHAIIOB
I CTYeHTOB OakanaBpuara, CelHaIMTeTa H MarucTpaTyps! Beex Gopm obydenns / M. 10. Maxmy-
AxyHoB, A. A. Conosees, B. B. Peibun, T. M. Bacunesckas; Yiul'Y, UO®PBT. - VabsHoBCK : Y'Y,
2019. — URL: http://lib.ulsu.ru/MegaPro/Download/MObject/6000

2. Maxmyn-Axynos M. FO. Meroauueckue ykasaHus [UIsi CaMOCTOSITEJBHOW paGOTHI CTYJEHTOB IIO
aucuurae «MarepuanoBeieHHe HaHOMAaTepHaIOB M HAHOCHCTEMY» JUIsL CTYICHTOB OakajaBpuara BeexX
dopm obyuenus / M. 0. Maxmyn-Axyunos; Yul'V, U®®BT. - Yuesaosek : Yal'V, 2019. — URL:
http:/lib.ulsu.ru/MegaPro/Download/MObject/6411

CornacoBaHo:
Bemnymmwit cnienmanuer OOIT HB Val'V  / Yameesa A.@. / M / 2022 r.

(JomxHOCTb paboTHHKA HAYYHOU OGHOIHOTEKH) (®HO) (nonnvfcx:) (nara)



https://urait.ru/bcode/434532
http://www.iprbookshop.ru/73346.html
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0) [IporpamMHoe oOecnieueHue

HE MIPEAYCMOTPEHO

8) [Ipodeccnonanbubie 6a3b1 FANNLIX, HHPOPMANHOHHO-CIPABOYHBIE CHCTEMbI

1. DaexTponno-onbanoTe HbIC CHCTEMBI!

1.1. Hudposoii obpazosarenshnit pecype IPRsmart : anekrponno-6ubanoreynas cucrema :
caiitr / OO0 Komnauus «Aii Il Ap Memma». - Caparos, [2022]. - URL:
http://www.iprbookshop.ru. — Pexum goctyna: st s3aperscTpup. nomabzosateneil. - Tekcer :
NEKTPOHHBII.

1.2. OGpazoparenbHas miaropma FOPAWUT : obpazoparenbHbiif pecype, MEKTPOHHAs
Gubmmotexa : caiit / OO0 Dnextponnoe mamarenserso IOPAMT. — Mocksa, [2022]. - URL:
https://urait.ru. — Pex#M JocTyna: Uis 3aperucTpup. nojib3osaresneii. - Teker : 31eKTpOHHBII.

1.3, Baza nannmx «nexrponnas 6Gubmmorexa texuuyeckoro BY3a (OBC «Koncynprant
cryfienta») : anekTponHo-OubamoTeynas cucrema : caitr / OOO IMonurexpecype. — Mocksa,
[2022]. — URL: https://www.studentlibrary.ru/cgi-bin/mbdx. — Pexum pocryna: juist 3aperucTpHp.
nosibzosareneit. — Teker | MeKTPOHHBIH.

1.4. OBC Jlans : 2nekTponHo-OuGmoTednas cucrema ; caiit / OO0 9BC Jlans. — Canxkr-
[lerepbypr, [2022]. — URL: https://e.lanbook.com. — Pexum jpoctyna: s 3aperucTpup.
noaszosareneil. — Teker : aneKTpoHHblit,

1.5, OBC Znanium.com : 3neKTpoHHO-OHbIHOTeYHas cucrema : caiir / OO0 3nanuymM. -
Mocksa, [2022]. - URL: http://znanium.com . — Pexum jgoctyna :@ Uil 3aperHcTpHp.
nosb3oBarenei. - TEKCT : 31eKTPOHHBIH.

2. Koncyasranrllmoc [Dnexrponnsii pecype]: cnpaBounas mpaposas cucrema. /000
«Koucyaprant Ilmocy - Dnexkrpon. aax. - Mocksa : KoncynsrantlLnoc, [2022].

3. Ba3bl JaHHBIX HEPHOANYECKIX H31anmii:

3.1. Baza nauHbix nepuoguveckux u3janmii EastView : anextponnsie xypranst / 000
UBUC. - Mocksa, [2022]. — URL: https://dlib.eastview.com/browse/udb/12. —~ Pexum nocryna :
JUIS @BTOPM3. NoJib3oBareseif. — TeKeT @ a1eKTpOHHbIH.

3.2. eLIBRARY.RU: nayunas osiexktponxas OubGmmorexa : caiir / OOO Hayunasa
Onekrponnas bubmmoreka. — Mocksa, [2022]. — URL: http:/elibrary.ru. — Pexum noctyna : s
aBTOpPH3. Nnoab3osareseil. — TeKeT : 31eKTPOHHBIH

3.3. Dnekrponnas Oubiamorexa «Minarensckoro jgoma «I'peGennuxon» (Grebinnikon) :
anextponnas Gubmorexka / OO0 W] I'pebennnkos. — Mocksa, [2022]. — URL: https://id2.action-
media.ru/Personal/Products. — Pexum pocryna : s aBTopH3. none3opareneid. — Teker
MMEKTPOHHBIA.

4. ®Mepepanbuas rocyaapersennas nudopmanuonnas cucrema «Hanmonaasnas
yaekTponnas dubanorexay» : dekTpoHnas GuGmoreka : caiit / ®I'BY PI'b. —~ Mocksa, [2022]. -
URL: https://uab.pp. — Pexum pocryna : s noapsosarenci sayunoit Gubnmorexn. — Teker :
NICKTPOHHBIH,

5. SMART Imagebase : nayuno-undopmannonnas 6asa nanneix EBSCO // EBSCOhost :
[mopran]. - URL: https://ebsco.smartimagebase.com/?TOKEN=EBSCO-
1a2ff8¢552a76d8229047223a7d6dc9c&custid=s6895741. — Pexum nocryna : JUis asTopHs.
nonb3oBarenei. — Mzobpaxkenue @ aeKTpOHHEIE.

6. Depepanbubie HHPOPMANHOHHO-00PA30BATE/ILHBIE MOPTAbLL:

6.1. Exnnoe okHo socryna K obpasosaTelbHeM pecypeam : denepansbiii nopran . — URL:
http://window.edu.ru/ . — TekcT : MEKTPOHHEII.

6.2. Poccuiickoe obpaszopanue : (enepanbubiii nopran / yupeaurens @AY «@ULTO». —
URL: http://www.edu.ru, — Texer : 21eKTpOHHBIA.

7. Obpazosareanunie pecypent Yal'y:

7.1. Dnexrponnas Gubnmoreunas cucrema Yal'V : moayns «Dnexkrponnas dubmmorexan
ABUC Mera-ITPO / 000 «Mlara Dxcnpeccy. — URL: http://lib.ulsu.ru/MegaPro/Web. — Pexum
JOCTYNA : 1A noJb3oBatesneit nayunoit Oubamorexu. — Teker : anekTpoHHbIii.
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VYIIbSSHOBCKMI rOCY1apCTBEHHbIH YHUBEPCUTET
UmxeHepHO-pHu3nueckuii GpaxyIbTeT BHICOKUX TEXHOIOTUIH dopma
Kadenpa dusmdaeckoro MarepuanoBeeHus

@ - VyebHas mporpamMma

12. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JUCHUIIJIMHbI

AymuTopun Ui TIPOBEACHUS JICKIMHA, CEMHHApPCKHX 3aHSATHH, JUIS BBITIOJHEHUS
71a00paTOpHBIX paboT U MPAKTHUKYMOB, JUIS MPOBEACHUS TEKYIEro KOHTPOJS U MPOMEXKYTOUHOM
aTTeCTAIlMH, KypCOBOTO MPOEKTUPOBAHHMSI, TPYIITIOBBIX U HHIMBUIYaIbHBIX KOHCYJIBTAIINH.

AyIuTOprHM YKOMIUIEKTOBAHBI CIEIUATM3UPOBAHHONW MeOenblo, y4eOHOW JTOCKOM.
AymuTopun ISl IPOBEACHUS JISKIUH 000pYJOBaHbI MYJIbTHMEIHHHBIM O0OPYIOBaHUEM JIJIs
peIocTaBiIeHuss HHPOPMAIIUU OOIBIION aAyAUTOPHH.

[lepeuenb 000pyI0BaHUS, HCIIOIB3YEMOTO B YUEOHOM IpoIecce:

Ckanupyromuii TyHHenpHbIH MUKpockon CTM «YMKA»
Munu-ananuzatop pazmepoB gactull «PhotocorMini»
Monynb cuHTe3a HaHOpa3MEPHBIX YACTHULL.
Muxpounrepdpepomerp MUN-4.

ATtoMHO-cmitoBoi Mukpockon NanoEducator
Hcnprtarensaas mamuHa tuna MMAIL-20-78
Bakyymubiii yausepcanbhbiii moct BYII-5.
Muxpounrepdpepomerp MUN-4.

Muxkpockon MBC-10.

CoNoOA~WNE

13. CHEIHUAJIBHBIE YCJIOBUS JJIS1 OBYYAIOIIUXCSA C OTPAHUYEHHDbI-
MU BO3MOXKHOCTAMMU 310POBbSA

B ciayyae HeoOXxomumocTH, oOydaroUMMcs M3 4YHCIa JML C OTrpaHUYEHHBIMU
BO3MOXKHOCTSIMH 3JI0OPOBbsI (TI0 3asBJICHUIO OOYYaroIIerocsi) MOTYT TpeaiaraThCsi OJHU W3
CIIEAYIOIIMX BapUaHTOB BOCHPHUATHA HHGPOpPMAMM C Y4eTOM MX HHAWBUAYaJIbHBIX
NcuXo(U3NIECKuX 0COOEHHOCTEN:

— JUIS JIML C HapYIIEHUSIMU 3pEHUs: B IIeYaTHOH (opMe yBeIHMUYeHHBIM MPUPTOM; B hopme
AIIEKTPOHHOTO JIOKyMEHTa; B (opme ayauodaiina (mepeBos y4yeOHBIX MaTepuaioB B
aynuodopmar); B INedaTHOW ¢opme Ha s3bike bpaiins; MHAMBHIyaldbHBbIE KOHCYJIbTAIUM C
IpUBIIEYCHUEM TU(DIIOCYpIOTIEPEBOTUNKA; MHANBUIYATbHbIE 3aJaHUs] U KOHCYJIbTAIlUH;

— AU JUI C HapyIIeHUsIMH ciyxa: B me4yaTHol ¢opme; B (opme 3IeKTpOHHOTO
JIOKYMEHTAa; BUeOMaTepHalIbl C CyOTUTpaMU; MHIUBUAYaIbHbIE KOHCYJIBTAIIMM C IPUBJICYCHUEM
CypAOINEpCBOAYNKA, MHAUBUAYAJIBHBIC 3a/laHUA U KOHCYJIbTAalluH,

— IS UL ¢ HApyUIeHUSMHU OIOpPHO-ABHraTEeIbHOIO ammapara: B Ie4daTHOW ¢opme; B
dopMe DIEKTPOHHOTO TOKyMeHTa; B (Gopme aymuodaiiina; WHIWBUAYyaIbHBIC 3aJaHUS W
KOHCYJIbTAI[HH.

B cnmydae HEOOXOAMMOCTH HCIIONB30BAaHHUS B YUYEOHOM IpOIEcCe YAaCTHYHO/ MCKITIOYH-
TEJIbHO AMCTAaHIIMOHHBIX 00pa30BaTeIbHBIX TEXHONOTUH, opranu3anus padotsl [1I1C ¢ oOyuaro-
mumucs ¢ OB3 1 nHBaMIaMu npeaycMaTpuBaeTcsl B JIGKTPOHHON MH(MOPMAIMOHHO- 00pa3o-
BaTEJbHOMN CPeJIe C YUETOM MX MHAWBHUIYAJTbHBIX ICUXO(PU3NYECKUX 0COOEHHOCTEH

N

Pa3paboTunk A AN JoueHT, Maxmyn-AxyHoB Mapat IOcynosuy

MOJIUCH IOJDKHOCTH, DO

dopma A Crpannna 19 u3 19



