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[Iporpamma yueGHOH TUCHHIUIHHEL «SIBIICHNS [IepeHOca B KPHCTAIAX H TOHKHX [UICHKAX)
COCTAaBlICHA HAa OCHOBaHMHM ['OCYZapcTBEHHOro O06Pa30BATENBHOrO CTAHJAAPTAa  BBICIIETO.
npodeccronamsroro obpasosanus ('OC BIIO) Jlowenxoii Hapommoit Pecry6maxu (JTHP) mo
HanpasneHuio moarotoBku 28.03.03 Hanomatepuansl, yTBepik/IeHHOr0 mpukazoM MuHHCTEpCTBa
obpasosanus u Hayku JTHP ot 28 centsabps 2016 r. Ne 987; Ilopsiaka opranmsamun ydeGHOTO
mporecca B 00pa3soBATE/bHBIX OPraHM3alMAX BEHICIIET0 MPOPECCHOHATLHOTO 06pa3oBaHus
Houeuxoii Hapomnoit PecryGmuxu, yTBepkaeHHOro mpukasoM Mumuctepctsa o6pasoBaHus H
Hayku JTHP Ne 1171 ot «10» HosiOpst 2017 r.; y4eOHOro IJIaHa M OCHOBHOM 0Gpa3oBaTeTbHOM
IPOrpaMMBl  BBICIIET0 MPO(ECCHOHANBHOTO 00pa3oBaHus HampasieHHs moaroToBku 28.03.03
Hanomarepuans, paspaborarusix B 'OY BITO «JloHenkuii HaHOHAIBHBINA YHHBEPCHTET.

PazpaboTumnk:
IIpodeccop xadeaps
TEOPETHUECKON (DU3UKU M HAHOTEXHOJIOTHIA

B.M. IOpuenko

[IporpamMma y4eOHOH MMCHHMILUIMHBI yTBEPXKICHA HA 3aceaHHUM Ka(empsl TeOpeTHUEeCKOH
(M3HKA ¥ HAHOTEXHOIOTHI
IIpotoxon Nel5-ot «02y ampenst 2020 r.
"3aperyrommii Kaenpoit / B.H.Bapioxun

IIporpamma yueGHOM MucHHmIMHBI o00peHa y4eOHO-METOMYecKol KomMuccueit du3mko-
TEXHHUYECKOro (haKyapTeTa
ITpotoxon Ne 5 ot «15» ampernst 2020 .

IIpencenarens yaeOHO-METOXHIECKOM
KOMHCCHH (haKynpTeTa 7z B.H.Korenko
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1.  OBJIACTb IPUMEHEHUSA U MECTO JUCIUIIVIMHBI B YYEBHOM ITPOLHECCE

«SIBneHus mepeHoca B KpHUCTallax U TOHKUX IUICHKaxX» SIBISETCA AUCLMILIUHONW 0a30BOMH
gactu [Ipodeccuonansuoro bioka mo manpasiennro moaroroBku 28.03.03 Hanomatepuanesr.
Jns wuzydeHus: NaHHOM y4eOHOM TUCHUIUIMHBI HEOOXOIMMBI 3HAHHS, YMEHHMS M HaBBIKU,
c(OpMUPOBaHHBIE B TPOIECCe H3yUeHHUs MpeaMeToB «MexaHUKa W MOJEKYJspHas (HU3UKay,
«Marematndeckuii  aHanus», «TeH30pHBIA aHamu3y, «JluddepeHnuanbabie  ypaBHCHUS,
«DNEKTPUYECTBO U MarHeTu3M», «OnTuka u Qu3npakTukym», «OCHOBBI KpucTaymorpadum» Ha
npenpiayieM ypoBHe oOpasoBanusi. [lomyueHHbIe 3HAHUS WCIONB3YIOTCS CTYJEHTaMH BO BpeMs
BBITIOJIHEHHUSI y4eOHOM M  NPOU3BOJACTBEHHOM MPAKTUKU, TPU HAMHCAHUM  BBITYCKHOM
KBATH(UKAIIMOHHON PabOTHI.

2.  CTPYKTYPA JUCHUIIJIMHBI

Xapaxmepucmuka yueoHol OUCYUnIUHb

HanpasneHnue nororoBku 28.03.03 HanomaTepuassl
[Tpoduib

O6pa3zoBarenpHas Iporpamma OakanmaBpuar
KBanudukarms aKaJIeMUYeCKHU OaKaaBp
KonuyecTBO conepkarenbHbIX MOTyIeH 2

JucnuriuHa 6a30B0M / BApHaTUBHON YacTH

o JUCLUIUIMHA 0a30BON YacTH
00pa30BaTeNbHOM POrpaMMbl

®opmbl koHTpost (MK, sk3ameH, 3a4eT) MK, 3k3ameH
Mokasatem ouHas popma 3aoyHas hopma
00yudeHus 00y4YeHHS
KonnuecTBo 3aueTHBIX eAMHUIL (KPEIUTOB) 5 5
"oz moAroTOBKMA 3 3
Cemectp 5
KonmgecTBo yacoB 180 180
- JTEKIIHOHHBIX 36 6
- IPAKTUYECKUX, CECMHUHAPCKUX 72 14
- 1a00PAaTOPHBIX
- CAaMOCTOSTEJIbHOM paboThI 72 160
B T.4. UHAWBHUIYAIbHOE 3aJaHHC
HenenpHOE KOJIMYECTBO YacoB, 6 20
B T.4. ayIMTOPHBIX 6 20

3.  OINMHUCAHHUE JUCHUIIJIMHBI

Ileau u 3axaun

Ilenv - ¢dopMupoBaHMe 3HaHMH W yMEHUH CTyleHTa B OOJIACTH TOJYYEHUS U H3y4eHUS
0CcOOeHHOCTEH (QOPMHUPOBAHUS CTPYKTYphl U CBOMCTB HAaHOKPHUCTAJUIMYECKUX MaTepUasoB,
O3HAKOMUTH CTYJEHTOB C COBPEMEHHBIMU 3HAHUAMU 1O (PU3HKE CTPYKTYpPOOOPa30BaHUS B TOHKHUX
IUIEHKaX U SBJIEHUI MepeHoca, COBPEMEHHBIMU METOJaMH MOJIyYE€HHUS U UCCIEOBaHUS CTPYKTYPbI
Y CBOMCTB IIJIEHOK, a TAK)XXE TEOPUHU NOJy4YEHUSI HAHOCTPYKTYPHBIX U 3MIUTAKCHAJIbHBIX IJICHOK.

3aoauu:
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- ChopmupoBath 3HaHUs O (QU3MKE SBICHUI, MPOTEKAIOMIUX MPU 00pa30BaHUU TOHKHUX IJICHOK U
(GOpPMUPOBAHUM WX CBOWCTB, METOJbI TMOJTYYCHHS TOHKHX HAHOKPUCTALUTMYECKUX IIJICHOK C
3aJJaHHBIMU CTPYKTYpOI U CBOICTBaMH,

- Paccmorperh OCHOBHBIC (yHIaMEHTAIbHBIE CIOCOOBI omnucaHusi TU(P@GY3HBIX MPOIECCOB B
TBEP/BIX TeJIaX U METOAbl UX UCCIIEIOBAHMUS;

- PaccMmoTpers BnmsHHE neeKTOB CTPYKTYypbl Ha aud@y3HbIE MPOIECCHl B TBEPIBIX TENaX M
CrocoObl UX OMHUCAHUS € AePeKTaMHi KPUCTANINYECKON PEIIEeTKH;

- U3yuuth (peHoMeHONOTHYEeCKy0 Teopuio Muddy3un U yCBOUTH METOJBI PEHICHHS ypaBHEHUI
mubdy3un Ipu pa3IMYHbIX TPAHUYHBIX YCIOBUSX;

- M3y4uth OCHOBBI TEPMOJMHAMUYECCKOW Teopuu IUPGY3UU, CYIIHOCTH M BO3MOXHOCTH
COBPEMEHHBIX METOOB OIpeaesieHus Ko3phuuneHToB quddysumu;

- H3yuuth OCHOBBI aroMHOW Teopuu AUPPY3UH, CYIIHOCTh H  TEPMOJMHAMUYECKUE
XapaKTEPUCTUKU BO3MOKHBIX MEXaHU3MOB UG (dy3un B TBEPBIX Telax;

- PaccmoTtpeTh xapakTep W MPUYMHBI BIUSHUS OCHOBHBIX BHYTPEHHHX M BHEITHUX (aKTOPOB Ha
koddument nuddysuu;

- Paccmotpers ocobeHHOCTH IU((Y3HBIX MPOIECCOB, MPOTEKAMIIMX B CICHH(PHISCKUX

YCIOBUSIX.

TpeGoBanus K pe3yabTaTaM OCBOECHHMS JUCHMILIMHBI. [Ipomecc M3ydeHHs TUCITUTUTHHBI
«SIBneHus mepeHoca B KpUCTAJUIaX U TOHKUX TUIEHKAX» HampaBieH Ha (OPMUPOBAHUE PJIEMEHTOB
cnenytomux kommnetreHuil B coorBerctBuu ¢ ['OC BIIO JIHP mo HampaBiieHHIO MOATOTOBKH
28.03.03 Hanomarepualibl ¥  OCHOBHOM  0Opa30BaTEJIbHOM  MPOTPAMMBI  BBICIIETO
npodeccnoHaTbHOTO 00pa3oBaHus HanpasiieHus oarorosku 28.03.03 Hanomartepuarb.

a) oowexynomypnuix (OK):

- CIIOCOOHOCTH K caMoopraHu3anuu u camooopaszoanuto (OK-7);

- CIIOCOOHOCTh K 00OOIICHUIO, aHATM3Y, BOCIIPUSATHIO HH()OPMALMH, IOCTAHOBKE 1IEIH U BBIOOPY
nyteii ee goctmxenus (OK-10);

0) oowenpogheccuonanvuvix (OIIK):
- CmOcOOHOCTh WCHONB30BaTh B MPO(ECCHOHATBLHON JIEATEILHOCTH 0a30BBIC  3HAHHS
(yHIaMEHTAIbHBIX pa3[eioB MaTeMaTHUKH, CO3[aBaTh MaTeMaTHUYeCKHe MOJENN THUIIOBBIX
npoecCHOHABHBIX 3a/lad M MHTSPIPETHPOBATH IMOJTYYCHHBIE PE3yJIbTaThl C YYETOM TPaHUI]
npumenumoctu mozeseit (OITK-2);

- CIOCOOHOCTBH HCITIOJIb30BaTh 0a30BBIE TEOPETHUYECKHE 3HAHUS (PYHIAMCHTAIBHBIX pPa3JeiioB
0011Ie# U TeopeTHUeCKON PU3KMKH IS pelieHus npodeccuonansHbix 3aaad (OI1K-3);

- CIOCOOHOCTh TPHUMEHSATH OCHOBHI METOJIOB HCCJIEIOBAaHUS, aHalu3a, JUarHOCTUKA U
MOJICTMPOBAHMSI CBOMCTB HAHOMATEPHAIOB M HAHOCHUCTEM HEOPraHWYECKOM W OpPraHHyYecKOn
MIPUPOJBI, B TBEPIIOM, KHUAKOM, TeJIe00pa3HOM, a3pO30JIbHOM COCTOSIHUH, BKITFOYas HAHOIIJICHKU U
HaHOCTPYKTYPUPOBAHHBIC TOKPBITHUS, BHYTPEHHHE U BHEIIHWE TPAHUIBI pasnena (a3, a Takxke
(GU3NYIECKUX M XMMUYECKHX MPOIIECCOB B HUX WK ¢ uX ydactueM (OITK-4);

8) npogpeccuonanvuvix (I1K):
HAYYHO-HCCJIE0BATEIbCKASl M IPOEKTHASA AeSITeIbHOCTh:
- CIMOCOOHOCTh MCIIOJB30BAaTh COBPEMEHHBIE MH(OPMAIMOHHO-KOMMYHHKAIIMOHHBIE TEXHOJIOTHH,
rio6ansHbie HHPOPMAIIMOHHBIE PECYPCHl B HAYUHO-HCCIEA0BATEIHCKON IEATETHPHOCTH B 00JIaCTH
MaTepHaOBEICHHS U TEXHOJIOTMH HaHOMaTepuaaoB U Hanocuctem (ITK-1);

- CIIOCOOHOCTh HCIOJB30BAaTh HA MPAKTUKE COBPEMEHHBIE MPEJCTABICHHMS HayK O CBOMCTBaX
BEIIECTB M MaTepHaJIOB MpH MepexoJe HMX B HAaHOPAa3MEPHOE COCTOSHHE (HONb, OJHO H
JByXMEpHOE), O BIUSHUM pa3Mepa Ha CBOMCTBa BEIIECTB U MaTepHalioB, B3aWMOJICHCTBUU
HAHOMAaTEePHAJIOB M HAHOCHCTEM C OKpYyKatoteit cpenoit (ITK-2);

- CHOCOOHOCTh TPHUMEHSTh HABBIKM HCIIOIB30BAHUS TMPUHIIMIIOB W METOAUK KOMIUIEKCHBIX
WCCJICIOBAHMM, WCTBITAHUA W JAWUATHOCTUKM W3ACIMA W3 HAHOMATEpUaJIOB M TPOIECCOB HX



5

MPOM3BOJICTBA, 00pabOTKM W MomuduKanuu, BKIOYAsS CTAaHIAPTHBIE W CEpTU(DHUKAIMOHHBIC
ucnbitanus (I1K-3);

- CHOCOOHOCTh MNPHUMEHATH HAaBBIKM  HCIOJB30BaHUS (IIOJ  PYKOBOJICTBOM) METOOB
MOJICJIMPOBAHUSA, OLIEHKH, MPOTHO3UPOBAHUS M ONTUMHU3ALMH TEXHOJOTUYECKUX MPOIECCOB U
CBOMCTB HAHOMATEPHAJIOB, CTAHIAPTH3ALNH U cepTUHUKAINU MaTeprasioB u mporeccoB (ITK-4).

B pe3yabrare uzyyennsi yueOHOW TMCUUIJIMHBI CTYJAEHT J0JIKEH :
3HamMy:
* COBpEMEHHbIE TeOpHH (POPMHUPOBAHUS CTPYKTYPHI IIICHOYHBIX MATEPHAJIOB;
* COBPEMEHHBIE METO/bI IIOJyUYEHUSI HAHOCTPYKTYPHBIX U AMUTAKCUAJIBHBIX IJICHOK;
* METOJBI MCCJEIOBAaHUSl CTPYKTYpHI, COCTaBa M (PU3UYECKHX CBOMCTB MOBEPXHOCTH U TOHKUX
IUICHOK;
* MEXaHU3MbI (OPMUPOBAHUS HAHOPA3MEPHBIX CTPYKTYP;
* OCHOBHBIE XapaKTepUCTUKU AU Py3un B HAHOCTPYKTYPHBIX MaTepHalax;
* reopuu UG dy3un B 00beMe U Ha MEKKPUCTALTUTHON U MeK(a3HBIX MOBEPXHOCTSIX;
* CBSI3b M@Ky CTPYKTYpOH U mapamerpamu auddysum;
e MeTonabl ompeneneHus kodpduuueHToB AUGGy3Ud B OAHO-, IBYX- M MHOTOKOMIIOHEHTHBIX
CUCTEMAX;
* (pakTOpBI, BAUSIONINE HA CKOPOCTh MU (Py31r B HAHOCTPYKTYPHBIX MaTepHanax;
* (pU3HUYECKYI0 CYIIHOCTh IIPOLIECCOB, MPOTEKAIOUIMX B BEIYIIUX, MOJIYIPOBOAHUKOBBIX,
JURIIEKTPUYECKUX, MATHUTHBIX TUIEHKAX, CO3JaHHBIX Ha OCHOBE ATHX MaTepUajoB, B TOM YHCIIE U
IIPYU BO3/ICHCTBUY BHEIIHUX MOJIEH U N3MEHEHUHU TEMIIEPaTyphl;

ymembo:
* paccuuTaTh AMUTAKCUAIBHBIX TEMIIEpATypy s JaHHOW mapbl "MOJUIOKKA-IUIEHKA" W TOJIIHUHY
HapalrBacMOH IJICHKH;

* OMNpeneniTh CTPYKTypy M (ha30BBI COCTaB IUIEHKH, KpPUCTAUIOrpa@UuecKuX OpHEHTAIHH,
MUKpPOTBEPJOCTh, MOBEPXHOCTHBIA 3JIEKTPOCONPOTUBICHUE U JIPYIM€ XapaKTEPUCTHKU TOHKUX
IUICHOK;

* paccuuThiBaTh KO3PPUIUEHTH U y3un U IHEPrui0 akTUBAMHU AUPPY3MH KOMIOHEHTOB B
OJIHO-, IBYX- 1 MHOTOKOMIIOHEHTHBIX CHCTEMAX;

* YUUTHIBATh BIMUSHUE ITpUMeEceH, 1ePeKToB, (Pa30BbIX MpEBpallleHUH U T.II. Ha ABJICHUS IIEpEeHOca.

61ademp HaBbIKAMHU: pacyeTa SIUTAKCUAIbHOM TeMIepaTypbl Uid JaHHOW mHapbl '"MOMAJIOXKKa-
IIeHKa" W TONLIMHY HapallMBaeMOM IUIEHKH; ONpeAeieHUs CTPYKTyphl M (a30BOro cOCTaBa
TUJICHKH, KpUCTaJIOrpaduuecKux OpHUEHTAINH, MUKpPOTBEPIOCTH, MTOBEPXHOCTHBIN
AIIEKTPOCONIPOTUBIIEHUE M JAPYrHMe XapaKTePUCTUKUM TOHKHMX IUIEHOK; pacueTra Kod((uiueHra
mubdy3un 1 SHEpruu akTuBauuu Ju¢py3uu KOMIOHEHTOB B OJHO-, ABYX- 1 MHOTOKOMITOHEHTHBIX
CUCTEMAX.

4.  COJEPXAHUE JUCHUIIAHBI U ®OPMBI OPTAHU3AIIMY YYEBHOT'O
MPOLIECCA

HopsiakoBbIn

Kparkoe cogep:xanue TemMbl
HOMep U TeMa

Cooeporcamenvuwtit modyab 1 «Duzuka moHKUxX nieHoK

Tema 1. | Pa3HOBUIHOCTH MMKPOCTPYKTYpPbl TOHKHX IUIEHOK. MeXaHU3Mbl pocTa
IInenounoe wieHok. JledekTrl B ruieHkax. Jucnokanuu HecooTBeTcTBUsA. Hanpsikenue
COCTOSIHUE B IJICHKAX.

MaTCpHraIOB.




Tema 2. | Tunsl HaHOKpUCTAUIOB. MakpocKomuueckasi Teopusi 0Opa3oBaHHUs
Hanoxpucramisl. HaHOKpHcTauioB. CTonOuaThie U MIApOBbIE CTPYKTYPHI.

Tema 3. | Makpockonuyeckass TEOpUs SIUTAKCHAIBHOIO pocTa. TemIiepaTypHbId
ONUTAaKCUATIBHBIA | KPUTEPUH SIIUTAKCUH.

POCT IJIEHOK

Tema 4. | ®azoBblil pazMepHbli 3(dekT. BausHue pasMepa KpUCTANIUTOB Ha
Pa3mepHsbie NIEpUOJ] pelIeTKH IUIeHKU. VI3MeHeHue TeMmieparypbl IUIaBJICHUS
3¢ exThI. HaHOO0OBekTOB. DazoBbie mepexoabl "amopdHas ¢aza-kpuctai" B TOHKUX

IIJICHKAax.

Tema 5. Metonsl | XuMHUYECKUE METOJBI: CVD-rexHonorus, JIEKTPOXUMHUUECKOE

MIOJIy4EHUS OCaXICHHUE, XUMUYECKOE OCaxkaeHue. MeToapl: TEpMUYECKOE UCIapeHue,

IIJICHOK. KaTOAHOE paclbUleHue (IByX- M TPEXdJEKTPOJAHBIM  BapUaHTHI),
pPEaKTUBHOE KaTOAHOE pacHbLICHUE, MarHeTpOHHOro pacnelieHus, BY -
pacmbUIeHME, HOHHAas ~ MMIUIAHTAalMs, KOHJEHCAlMus U  HOHHOE
OoMOapIMPOBKH.

Tema 6. Bakyymnas osnurakcua. I'azoBasg snurakcus. MoOnekyisipHO-IydeBast

MeTtobl snurtakcus. XKuakodasnas snurakcus. TBeprodasHast SHUTAKCHS.

MOJIy4EHUs

ANUTAKCUAJIBHBIX

IIJICHOK.

Tema 7. Metoanl

PentrenoBckuii a3zoBblii aHAIM3 TOHKHUX IJICHOK. PEHTreHOBCKUIT MeTO B
CKOJIB3SIIIIMX JTydax.

UCCIIEI0BaHUS MIOHMMaHKHE KBAaHTOBBIX CBOMCTB HaHOCTPYKTYp U Jip. TekcTypa B miIeHKaXx.

IIJIEHOK. DONeKTpOHHOE  M3y4yeHHMEe  TOHKOM  CTPYKTyphl  IJIEHOK.  Macc-
CIIEKTPOCKOINYECKOE UCCIIEJOBAaHKE IIJICHOK. Omnpenenenue
MHUKpPOTBEPJOCTH U HAHOMHAECHTHPOBaHUs. VI3MepeHe TONIUHBI IIIEHOK.

Tema 8. Anre3us IUIEHOK M ee u3MepeHue. [I[podHOCTh M TBEpAOCTh IVIEHOK M MX

Mexannueckue onpezaeneHus. YNPyrocTb M INIACTUYHOCTH IIEHOK. Hampsokenue B

CBOMCTBa TOHKHUX | IJIABKaX U METObl UX U3MEPEHUSI.

IIJICHOK.

Tema 9. N3mepenue anexktpoonopy miueHok. Knaccuueckui pasmepHsiil 3¢ dext B

DnexTpuyecKue anekTponpoBogHocTH U TKO TOHKMX mieHOK. KBaHTOBBIN pa3MepHBIN

CBOMCTBa TOHKHUX | 3(pPEKT B 3JIEKTPONPOBOJHOCTH TOHKHX IUICHOK.

IIJIEHOK

Tema 10. W3MeHeHHe KpPUTHYECKOM TeMIlepaTypbl IUIEHOK IIOJ BO3AECHCTBHEM

CeepxnpoBosiye | BHEIHUX (pakTopoB. PazmepHsbiil 3 (ekT B CBEpXIPOBOAUMOCTH TOHKHUX

CBOWCTBAa TOHKHMX | IJIEHOK. CBepXIpOBOAAIINE CBOMCTBa aMOp¢HBIX IUIeHOK. Kputnueckue

IIJIEHOK. MarHMTHBIE MOJSI U KPUTHYECKHUH TOK.

Tema 11. HamarunueHHOCTh B TOHKHMX IUIEHKaX. MeTOJbl M3y4eHHsS MarHUTHBIX

MaruutHsble CBOWCTB TIUICHOK. Pa3MepHbli 3>(Q¢peKT B HaMarHM4eHHOCTH IIJICHOK.

CBOMcTBa TOHKHUX | JloMeHHbIE CTEHKM M UX JABW)KEHHE B IuleHKax. LunuHapudeckue

IIJIEHOK. MarHMTHBIE IOMEHBI.

Tema 12. OcobeHHOCTH  (PU3MUECKUX TPOLIECCOB B JIUAIEKTPUYECKHX IIJICHKAX.

Huonextpudeckue | [Ibe3ornexTpudeckne cBOMCTBa IJIEHOK. ONTHYECKHME CBOWCTBA TOHKUX

n OIITHUYCCKHUEC

TIJICHOK.




CBOWMCTBA TOHKHUX

TIJICHOK.

Tema 13. TpyaHOCTH MHTEpHpeTauy SBJICHUS NEpexojia TMICHOK M3 aMOp(QHOTO B
Hepemennsie KPUCTAJUIMYECKOE COCTOSIHUE, OTCYTCTBUE MOJEJIEH BIUSHUS CTPYKTYPhI U

npobaemMsl (HU3NKU
TOHKHX IJICHOK.

TOJIIIMHBI TUICHOK HAa KPUTHYECKYIO TEMIIepaTypy CBEPXIIPOBOISIIETO
repexoja, bosuee riayookoe

Cooeporcamenvhutii mooyaw 2 «Henenus nepenoca 6 meepovix menaxy

Tema 1. [TonsiTue o sBieHusIX nepeHoca. Buasl nuddy3un B TBEpIbIX Telax.

[TonsiTue 0

SIBIICHUSX

nepeHoca.

Tema 2. 1 ypaBuenus @Duka, xodpdunuent gudpdy3un. PasHble THUIBI

Makpockonuyecko | kodpduuuenroB auddysun. BnusHHe cuMMeTpuM KpUCTaula Ha

e onucanue | koapounuentol muddysuu. Ilpunmun Heiimana. 2 ypaBHenus Duka.

MaccoIlepeHoca YactHoe pemienue 2 ypaBHeHusi Guka. KoHieHTpaloHHas 3aBUCUMOCTh
koahdunuenta nuddysun. Meroq Marano-bonbsimana.

Tema 3. Knaccudpukanusa meronoB. Meros cHstusi cioeB. MeTosn MHTErpaibHOro

DKCIepUMEHTANIbH | OCTaTKa. AJCOpPOLIMOHHBIE METOAbl. ABTOpaauorpaduyeckue METO/bI.

bIE MeTOoibl | HyBCTBUTEIBHOCTh METOAOB. JIOKAIbHBIN PEHTT€HOCIIEKTPAIbHBIA METO/.

oTpeaeNneHus Pentrenorpaduueckuit meropn. Penakcanmonnsie Meroabl. CpaBHEHHE

KodunmeHTa YyBCTBUTEILHOCTU METOJIOB.

b dy3un.

Tema 4. | Mexanmsmbl auddysuu. Atomuas teopus muddysun. duddys3us kax

Mukpockonuyecko | mporecc ciydaHbiXx Omyxnaanuid. CBszb kodpdunmenta auddysum c

e OTMCaHWE | JUIMHOW M YacToTo ckauka auddynaupyromero atoma. Huddysus B

mudy3un. I'IK-xpucramnax. Cs3p kodddunuenta nudpdy3un ¢ xapakTepucTUKaMu
BakaHcui. TemrepaTypHas 3aBHCHUMOCTh Kodhdumuenta auddy3un
(ypaBHeHUs AppeHuyca).

Tema 5. O¢pdexr Kupkennanna. KonnuecrBennoe onucanue 3¢dexra lapkeHOM.

Huddysus B | [IpeumymiectBa u HemoctaTku Meroaa JlapkeHa. Dddext Dpenxkens

TBEPABIX (muddy3rnoHHOrO TOPOOOPA30BAHUS).

pacTBopax

(B3zaumnas

s Pysus)

Tema 6. HeiictBytomme  cunbl  aupdysun.  YpaBHeHuss — OWHIITeHHa -

Tepmoaunamuueck | CmomyxoBckoro. YpasHenue [lapkena. Bocxoasmas nudgysus.

ast TEopHs

i dy3un.

Tema 7. Onucanne nmuddy3un B OmHapHOi cucteme mo Ownzarepy. OmnpezneneHue

[TpuHIMTIBI TEPMOJIMHAMUYECKHUX CHJI. Y c0BuUs puMeHenus 1 ypaBHenus Ouxka.

Omn3zarepa.

Tema 8. . ®enomenonornyeckoe onucanue repmoauddysuu. Temnora mepeHoca.

Tepmonuddysust B | DkcriepuMeHTaIbHOE ONpeeNieHUE TEIJIOThI IepeHoca.

OMHAPHBIX

TBEPJIBIX

pacTBopax

Tema 9. | DEHOMEHOJIOTHYECKOE OINMCAaHUE 3JIEKTPOIEPEHOCA. Mexanuszm

Huddyzus B | IEpeABIKEHHUsI MOHOB TPHU 3JIEKTpoIepeHoca. IeKTpoandy3nOHHBIN

AJIEKTPUYECKOM noteHan. DPGEeKTUBHBIA 3aps WOHA, 3apsj 3axBaTa M €ro OIICHKa.

noJe. D¢ ekt "anekTpoHHOrO BeTpa'.




Tema 10. Bnusaue

. Bnusinue HepaBHOBECHBIX (M30BITOYHBIX) BakaHCUH nuddy3uto. BiusHue

nedeKToB nuciokanuit Ha nuddysuro. Mogenu nuddy3un mo TUCIoOKanusX: MOACTh

CTPYKTYpBI Ha | CMomyxoBckoro; Mojaens Xapra. 3epHorpannunas audadysus. Onucanue

maddy3un B | 3epHOrpannyHoii aupdy3mn no @umepy. Kunernyeckne pexuMbl

TBEPABIX TeJIax mubdy3un Mo TrpaHUIaM 3epeH. BiusHue pa3nuyHbIX (AKTOPOB Ha
muddy3nto mo rpaHunaM 3epeH. AHuzorpomnus auddysun mo rpaHuIamMm
3epeH. MexanusM audadys3un no rpaHunam 3epeH. Brnusnue aacopOuuu B
npenenax 3epeH Ha qudy3uro

Tema 11. BrnusiHue omHOKpaTHOTO (MPEABIAYIIero) MOIUMOPGHOTO MPEeBpAIICHUS.

Bnusinue ¢azosbix | Auddy3uss B ycnoBUsSX MHOTOKPATHOIO MHOJUMOPGHOrO MpeBpaleHUs.

npeBpamieHnii  Ha | BausHue mexaHu3ma rnpeoopa3zoBaHusl.

muddy3uro

Tema 12. | IlomaTHE O  KBAHTOBBIX  KpUCTAUIBl.  TYHHEIBHBII  MEXaHU3M

KBanToBas anemeHnTapHoro akra auddysuu. ledexronsl. KpantoBas auddysus xak

T y3us. JBIDKEHUE NTe(EKTOHUB. DKCIEPUMEHTAIBHOE TIOATBEPKICHHE KBAHTOBOM
muddy3un.

Tema 13. DKcnepuMeHTalbHble pe3yibTaThl. Moaenu rpanun 3eped B HM. Bnusinue

Ocobennoctu texHosmorun noiydeHus HM Ha muddysuo. DddexTsl axTHBaLUU

b dy3un B | HEKOTOpBIX TmporeccoB B HM 3epuorpanuunoro nud@y3noHHBIMU

HaHOKpHUCTauTM4ec | norokamu. Jndys3ust B TOHKMX HOTMKPUCTAIUIMIECKHUX TICHKAX

KX  Marepuajiax

(HC).

TemaTnuecknii mjiian

CopaeprxarebHbIH MOYJIb 1

KoangecTBo uacoB
Ounas ¢popma 00y4eHuUst 3aounasi popma obyuenust
B T.4. B T.4.
O o | jus) [} o ! e
HaszBanus congpmaTeanblx S E = = 2 S E 2 . 2
MoayJied U TeM g =3 Qg’ogg g = 3 2. 2055
S| 5|z|2|lsgEe ¢ = 2| 2|83'€ E¢
"1 E|E|EI5EY | 8| E|2|55E S
“1E|8285a | f|E|g|dEEs
Qs Tl a | s Bz
8|S |5 = 5|8 =
Tema 1. IIimenounoe
7 113 3 66 | 0,204 6
COCTOSTHUE MaTEepPHAJIOB.
Tema 2. HaHoKpHCTAILIBI. 7 113 3 66 | 02|04 6
Tema 3. DuuraxkcHaIbHBIN
7 113 3 66 | 0,204 5)
POCT TUICHOK
Tema 4. Pasmepurie 3 3
p 7 11 66 | 02|04 6
3¢ eKThI.
Tema 5. Metoapl mojydeHUs
8 i 71113 3 66 | 02 | 0,4 6
IUIEHOK.
Tema 6. 3 3
Mertobl nojydeHus | 7 1 66 | 0,204 §)
SIUTAKCHAILHBIX [JIEHOK.




Tema 7. Metonarsl
HUCCIIEIOBAHUA IIJIEHOK.

0,4

Tema §.
Mexannueckue CBOMCTBA
TOHKUX IUIEHOK.

0,4

Tema 9.
DIIEKTpUUYECKHUE CBOICTBA
TOHKHX TIJICHOK.

0,4

Tema 10.
CBepxIpoBoOsIIIME€ CBONCTBA
TOHKHUX IJICHOK.

0,4

Tema 11.
MarauTHEIE CBOMCTBA TOHKHUX
IUIEHOK.

0,4

Tema 12.

JusnekTpudeckue u
OINITUYECKUE CBOMCTBA TOHKUX
IIJICHOK.

0,4

Tema 13.
Hepemennsie po0IEMbI
(U3MKU TOHKUX IJIEHOK.

6 | 2 |2 2 108 | 0,6

2,2

Bcezo no mooynw 1

90 | 18 | 36 36 90 3

80

TemaTn4yecku njiaiaH

CopaeprxarejbHbIH MOIYJIb 2

KoJsnuyecTBo 4acoB

Ounas ¢popma 00y4eHuUs1 3aounas popma oOyueHunst
B T.4. B T.U.
ol 0! T ) o ! T
Ha3Banusi conepskaTejbHBIX |2 2ol d | = 2|2 o
MO/yJIeli ¥ TeM S|l =|8|E|8E2El | =| 8] E|8E|SE
) = O olw Y 2.2 ) = O o &S| 2.2
Q| H| | elo s dg < H | 2| g |os|T'Q
"l E|E|&|ISYESY | E| E| &5 9E &
S1E|&8|2 Elas S g8 |sEEs
o s Tz ST SR
= &8 = = =518 =
Tema 1.
IToustue 0 SBIIEHUAX | 7 113 3 66 | 0,204 6
MepeHoca.
Tema 2. 3 3
Makpockonuueckoe 7 1 66 [ 0,204 6
OIMCaHNEe MacCoIepeHoca
Tema 3.
DKCIepUMEHTAIBHBIE METOJIbI
p sl A I R 3 66 | 0,2 |04 6
orpeneneHuss KoddpduuueHta
b dy3un.
Tema 4. Mukpockonmuveckoe 3 3
P 7|1 66 | 02 | 0,4 6
onucanue 1uddysuu.
Tema 5.
nhdysus B TBEPABIX
Auddy pA 71113 3 66 [ 02|04 6
pacTBopax (B3zanmnas
mddysust)




Tema 6. 3 3
TepmoauHaMuueckas Teopus

muddy3un.

10

6,6

0,2

0,4

Tema 7.
IMpuniunsr OH3arepa. 7 113 3

6,6

0,2

0,4

Tema 8. 3 3
Tepmonuddy3us B Ounapubeix | 7 1
TBEPJIBIX PacTBOpax

6,6

0,2

0,4

Tema 9. Jubdysus B
AJIEKTPUYECKOM TOJIE.

6,6

0,2

0,4

Tema 10. Bnusaue nedekToB 3 3
cTpykrypbl Ha auddysum B| 8 | 2
TBEPABIX TeJax

6,6

0,2

0,4

Tema 11.
Brusaue ¢dazoBbIx | 6 2 | 2 2
MpeBpalieHuit Ha TuQQy3uIo

6,6

0,2

0,4

Tema 12. KBanToBas 2 2
i y3us.

6,6

0,2

0,4

Tema 13.

Ocobennoctn  auddy3un B
HAHOKPUCTAIUTHYECKIX
matepuanax (HC).

10,8

0,6

2,2

Bcezo no mooynio? 90 | 18 | 36 36

90

80

Hmozo no modynio 180 | 36 | 72 72

180

14

160

5. METOAMYECKHUE PEKOMEHJIALIUU 1JIsA MTIPOBEJAEHUSA
JEKIIMOHHBIX, MIPAKTUYECKUX U JIABOPATOPHBIX 3AHATHI

TeMbl JJeKIIMOHHBIX 3aHITHH

n/n

Ha3zeanue memui

Konuuecmeo
uacoe

[IneHoUYHOE COCTOSHUE MaTCcpHraJIoB.

1

Hanokpucramis.

DIMUTAKCUATBHBIN POCT TUIEHOK

AlIWIN|F-

PasmepHbie 3 (HEKTHI.

MGTO)II)I MMOJIYYCHHA IIJICHOK.

MeTtoanl MOJIYYCHHA SMUTAKCUAIIBHBIX IIJICHOK.

MeToabl HCCIEOBaHUS IIJICHOK.

MexaHn4ecKHe CBOMCTBA TOHKUX IIJICHOK.

SHCKTpI/I‘IeCKI/IC CBOICTBAa TOHKHX IIJICHOK.

CBerHpOBOIlHH_II/IC CBOIMCTBA TOHKHX IJICHOK.

MarauTHbBIE CBOMCTBA TOHKHUX IJIEHOK.

HI/IBHGKTPI/I‘IGCKI/IQ M ONTHYCSCKHE CBOMCTBA TOHKMX IICHOK.

HepeenHsie npo6sieMbl PU3NKHA TOHKUX TJIEHOK.

[lousTHe O IBICHUAX IepeHoca.

R[N R R R R R R -
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MakpOCKOITMYECKOE OMUCAHIE MaCcCOTepeHO0ca 1
OJKCIepUMEHTaIbHbIE METO/IbI OnpeaAeTeHus Kodpduuuenta 1uddysuu. 1
Mukpockonuyeckoe onucanue 1uddy3uu. 1
Tuddy3us B TBepabIX pacTBopax (B3zanmnas nuddysus) 1
Tepmonuuamudeckas Teopus nuddy3un. 1
[ [punimner OH3arepa. 1
Tepmonuddy3us B OMHAPHBIX TBEPABIX PACTBOPAX 1
/[vipdy3us B 3JEKTPUIECKOM TTOJIE. 2
Brusiaue nedexToB cTpyKTyphl Ha qudPy3uu B TBEPABIX TEIax 2
Brusiaue (hazoBbix npespaiieHuil Ha auddy3uto 2
KBanToBas nuddy3usi. 2
Ocobennoctu quddy3un B HaHOKpucTaumaeckux marepuanax (HC). 2
BCEI'O 36
TeMbl NPaKTHYECKUX 3aHATHI
Ne Konuuecmeo
wn Haszeanue memut 4aCos

MeTo/1bl IOJIyYEHHUS] STUTAKCUATIBHBIX TJIEHOK 10
MeTo1bI HCCIIeTOBAHUSI TOHKHUX TUICHOK 10
OrnpeneneHue COMPOTHUBIEHUS, yaenbHOro compotuieHus u TKC ¢ 10
Y4ETOM TapamMeTpa 3epKaTbHOCTH

OnpeeneHne ONTHYECKUX CBOWCTB TUICHOK 10

5 |Ompenenenue ko3dduuumenta nudpdy3un 1 >Heprun akTuBauu auddysuu 10
MpPH MaKPOCKOITMYSCKOM OIMCAHUsl SBIICHUH IEepeHoca M0 pe3yibTaTam
HKCIIEPUMEHTOB.

6 |Ompenenenue nmapamerpoB Aud@y3un B TBEPABIX pacTBopax 1Mo 3ddexry 10
Kupkengana.

7 |Onpenenenue napameTpoB TepMoAU(PHY3UH U FITEKTPONEpEeHOCa 12
BCEI'O 72

6. METOAUYECKHE PEKOMEHJALUY ITO OPTAHU3ALINN
CAMOCTOSATEJBHOU PABOTBI CTYJAEHTOB
Opranusanusi cCaMOCTOSITE/IbHOI Pa0oThI CTYJIEHTOB
Ne Konuuecmeo
i Has3zeanue memut wacos

1 [TpancnsaunoHHBIN (KOHBEKTUBHBIN) IEPEHOC. 15

2 |YpaBHenuss mepenoca. CBs3p monedd u  mOTOKOB.  Juddyswus. 15
DJIEKTPONPOBOJAHOCTD, TEIVIONPOBOIHOCTh. BsA3koe TeueHue.

3 |YpaBuenue mudpdy3un 15
YpaBHenue Hasbe —CTokca 15
YpaBHeHue TerionpoBogHocTu. Kpaesble ycinoBus ypaBHeHus quddy3uu u 12
TEIIONPOBOIHOCTH.

BCEI'O 72
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7. NUHANUBUAYAJIBHBIE 3AJIAHUSI (re npedycmompeno pabouum nianom)
8. KOHTPOJIBHBIE BOITPOCHI K IPOMEKYTOYHOMN ATTECTAIIUA

1.TleHoYHOE COCTOSTHIE MAaTEPHAIIOB.

2. HaHokpucTayisl.

3. DnuTaKkCHabHBIA POCT TICHOK

4. PazmepHublie 23 (HEKTHI.

5.MeToap! noy4eHus MIeHOK.

6. MeTo/1bl MOTYYEeHUS STTUTAKCUATBHBIX MJICHOK.

7.MeTtojbl HcclieIoOBaHuUs TJICHOK.

8. MexaHunueckue CBOMCTBA TOHKUX IJICHOK.

9. DnexTpuvecKkue CBOMCTBA TOHKHUX TNICHOK.(Da30BBIX MEPEXO/IOB..
10. CepxmpoBosiiue CBOMCTBA TOHKUX IJICHOK.

11. MarauTtHble CBOMCTBAa TOHKHX TIJICHOK.

12. IndnekTpudecKkre U ONTUYECKUE CBOWCTBA TOHKUX TJICHOK.
13. Hepemennsie mpoOieMsl (PU3UKH TOHKHX TJICHOK.

9.  OBPA3EIl MOAYJIBHOT'O KOHTPOJISA
(obpasey eapuanma u kpumepuu oyeHUBaHUL)

rOY BIO «IOHELKWI1 HAIIUOHAJIbHbI YHUBEPCUTET»
dakynpTeT PUINKO-TEXHUUECKHIA

Hanpaenenue noocomosxu:  28.03.03 HanomatepuaJibl

Ilpogpunn:

Ilpoepamma noozomosxu: bakanaspuam

Cemecmp 5

Yuebnas oucyunnuna Henenun nepenoca 6 Kpucmannax u moHKUX niaeHKax

MOAYJIbHASA KOHTPOJIbBHASI PABOTA
BAPUAHT Nel
1. MeTonp! Hccae10BaHus TUIEHOK.
2. PazmepHbie 2P PeKTHI.
3. JInsneKkTpruyuecKkue cBOiicTBa TOHKUX IJICHOK.

YTBepkeHO Ha 3acefaHnH Kadeaphbl TeopeTUIeckor (PU3UKU U HAHOTEXHOJIOTHH,
poTOKOJ Ne OT «__» 20 T

3aBeayromuit kKadeapoit
IIpenonaBarens

Kpurepun oueHnBaHus MOAYJIbHOI0 KOHTPOJISI

Homep 3a0anusn Koauuecmeo oannoe
3ananue 1 10
3agadue 2 10
3amanue 3 10
Bcezo 30
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10. OBPA3ELl 9K3AMEHAIIMOHHOI'O BUJIETA

Teopemuueckue 60npocwl K IK3ameHy

1. Kpucrammmueckue CTpyKTYpbl, GopMysIa KpucTamia — 0a3uc U KPUCTALUTHYECKUE CTPYKTYPHI,
7 cuHronuii um pemierku bpaBe — AByMepHbIE M TpeXMEpHbIE, IIOCKOCTH U HHAEKCHI
Munnepa, siaeiiku Buraepa — 3eiitna, 3akon Bynbda— bparra u ap.

2.Tpu Tumna u3nydeHus: — peHTreH, 0Xke — CIeKTPOCKONUS 1 HEUTPOHHOE U3JTydeHUE.

3. Indpakunonnsie MeToAbl — MeToa JIays, MeTo/1 BpaleHust KpUCTAJIA M METOJI MTOPOILKA.

4. YcnoBus audpakuuu; odpaTHas pelieTka, 30Hbl BpuiiiosHa; aTOMHBIA U CTPYKTYpHBIH
(bakTopHI.

5. Kpucramibl ”HEPTHBIX Ta30B — cuiibl Ban — nep — Basbca.

6. MloHHBIE KPUCTAIIBI — AIEKTPOCTATUYECKAs SHEPT U /WK SHEPrus MazenyHra.

7.O0BeMHBINA MOIYJIb YIIPYTOCTH U CKUMAEMOCTb.

8. MeTammyeckue KpUCTaLIbl — npezcTaBieHus Jpyae u 3ommepdennaa; BpeMs peakcanu,
JUTHA CBOOOIHOTO TIpodera.

9. KoBaneHTHBIE KPUCTAILIBI i KPUCTAIUIBI ¢ F - CBS3BIO.

10. SIBnenusi mepeHoca B KPHUCTAUIAX W TOHKHUX IUICHKAaX: TEIUIONPOBOAHOCTH (MEpPEeHOC
SHEPruM) — TEIIO0TAAaua, KOHBEKIUS U U3JIy4YEHUE.

11. duddyzus (mepeHoc macchl) B KpUCTaiaX U TOHKUX MJICHKAX.

12. Bs3kocTh (IIEpeHOC UMITYITbCA) B KPUCTAIIAX M TOHKHX TUICHKAX.

13. Kmaccudukanus neexkToB B KpHUCTAUIaX — TOYCYHBIE HIM OJIHOMEPHBIC JC(EKTHI;
JMHEWHBIC UM OJJHOMEPHBIC; TOBEPXHOCTHBIC HITH ABYMEpPHBIC NePEKTHl — MEXK3epEHHBIE U
MexdasHble TPaHUIlbL; TOPHI U TPEIIMHbI B KpucTaiax: no Oposany, Upsuny, ['puddurcy
u bapen6narry.

14. BzaumogeiicTBue 3apsyKeHHbIX Ae()EeKTOB C IpaHHMIIaMU pasfiefla — IPaHMIbl HAaKJIOHA U
Kpy4Y€HHUSl.

15. MarHuTHbI€ TOUY€UHbIe JePEeKThl U LEHTPHI AUTaTAILUH.

16. Ynpyrue cBOHCTBa KPUCTAIIIOB; YIPYTHE MMOCTOSHHBIE H CYKUMAEMOCTh KPUCTAIUIOB.

17. YpaBuenus ®uka — 1 u 2 ypaBHeHust Ouka.

18. OOGoramieHus rpaHUIl 3ePSH TOUYCYHBIMU JIe(hEeKTaMH, SIBJICHUS TIOJ3Y4ECTH, IJIACTHYHOCTH,
YIIPOYHEHUS U IeTpajaliii MaTepHalloB.

19. JlokanpHbIE U T100aTBHBIE HAPYIICHUSI CAMMETPHH. SIBJICHNUs cerperanuu. Poiabs rpaHUYHBIX
yCIIOBHM IpHU cerperauuu: yciosus Mak JIuna, Jlenrmropa, @aynepa u ap.

20. OTKpBITBIE W 3aKpBITBIE CHUCTEMBL. TepMOAMHAMHYECKHE IOTCHIIMANBI: BHYTPEHHSS H
cBoOoaHas (moTeHMan ['enproipana) sHepruy; noteHnuan ' n6dca u sHTANBIN; OOIBIION
TEPMOJUHAMUYECKHUM MOTEHIIHAI.

21. KOHKYpeHTHBIi M KOONEpAaTUBHBIM MEXaHU3Mbl B3aUMOJCHCTBUS NpuMeced. DHeprus
CMEILIECHUSI.

22. B3aumojeiicTBue npuMecel IByX COPTOB ¢ rpaHulieil Oukpucramia. Kuneruka cerperanuu
IpuMecel B MONMKpUCTAILIAX. Y paBHeHUs Puka u npuHuun On3arepa.

23. DHeprus rpaHul paszjaena. JMcIoKalMOHHAs MOJIENb MaJOyIJIOBBIX T'PaHUIl U €€ SHEpPrHsl.
[ToBepxHOCTHas 3HEPrUs rpaHMI] pas3ziena — MepBOe U BTOpOe OOPHOBCKOE MPUOIHIKEHUS;
MaJIeIyHTOBCKasl COCTAaBJISAIONIAs TOBEPXHOCTHOW »Hepru. CTPYKTYpHBIH M aTOMHBIN
(bakToOpbl — BHYTPEHHUH CTPYKTYPHBIN (aKTop.

24. Dnurakcus. Monenu @panka u Ban nep Mepse.

25. Jlokanu30BaHHBIE COCTOSIHMSI Ha TpaHUWIaX pasziena. lloBepXHOCTHBIE BOJHBEI Peres.
TamMMOBCKHE TOBEPXHOCTHBIE YPOBHH.

26. IloBepXHOCTHBIE COCTOSIHUSI Ha MeXK3epeHHbIX TpaHumax (Monmenb Kponura — IlenHw,
NoTeHIan Matbe): - «4epToBay JIECTHUIIA.

27. IloBepXHOCTHBIE BOJIHBI HA MEKKPUCTAIUTUTHBIX TPAHULIAX.
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28. Cerperamnusi: pacrajgHble SBICHHUS MW SBICHUS YIOPSAOYEHUS Ha UWHTepdeicax.
dopmMupoBaHUE OCTPOBKOBOM CTPYKTYPHI Ha MOBEPXHOCTAX UHTEp(eiica.

29. CrimHO AT ¥ OMHOIANb.

30. TemnepaTypHble 1 KOHIICHTPALMOHHBIA 3aBUCUMOCTH CBOOOIHOM 3HEpruu [ enpMronbana.

31. HeynopsiioueHHbIE CUCTEMBI, AUCKIMHALUU B HEYNOPSIOYCHHBIX MaTepHaliaX; FPaHHULIbI
3epeH, 36pHOrPaHUYHBIE CErperali U METO/Ibl UX HCCIIEA0BaHUN.

32. HanokiiacTepbl W HAaHOKJIACTEpHBIE CHCTEMBbI; (pakTanbHble cucTeMbl. DymnnepeHsl u
HAaHOTPYOKH.

33. Pazmepnbie 3pdekThl B HAHOKPUCTAUIMYECKUX MaTepraiax.

rOY BIIO «JIOHEIKUI HAIITMOHAJIBHBIA YHUBEPCUTET»
dakynbTeT PU3UKO-TEXHUIESCKUN

Hanpasnenue noocomosxu:  28.03.03 HanomarepuaJjinbi

Ilpoghuns:

Ilpoepamma nooecomosku. O0akajaBpuar

Cemecmp 5

Yuebnas oucyuniuna SIBJIeHUsI epeHoca B KPUCTALIAX U TOHKUX MJIeHKAaX

BUJIET Nel
1. OTkpeITBIE U 3aKpBITHIE CHUCTEMBL. TepMOAMHAMUYECKUE TMOTCHIMANbI: BHYTPEHHSS U
cBoOoaHas (moTeHuuan ['enbroyapana) SHEpPruu.
2. CrhuHomans 1 OMHOIANI.
3. TemrmeparypHbIe ¥ KOHIICHTPAIIMOHHBINA 3aBUCHMOCTH CBOOOTHOM SHEPTUU [ eIbMroJIbIIia.

YTBepkIeHO Ha 3aceqaHut Kadeaphl TEOPETUIECKON (U3UKU U HAHOTEXHOJIOTHHA,
IpOTOKOJI Ne OT « » 20 1.

3aBenyrouuii kadeapoit
DK3aMeHaTop

Kpumepuu ouenueanusa sxzamena

Homep 3a0anusn Konuuecmeo 6annoe
3aganue 1 15
3amganue 2 15
3amanue 3 20
Bcero 50 6ans0B

11. KPUTEPUU OLIEHUBAHUSA

[Io kypcy «SIBneHus mnepeHoca B KpHUCTAJUIaX M TOHKHMX IUIEHKax» IpeJroaraercs
IMPOBEACHUC HpOMe)I(YTO‘IHOfI arréctallii B BHUAC MOAYJBHOI'0O KOHTPOJIA, BBIIIOJIHCHUEC
WH/IMBUIYaJIbHOM pabOThI U 3K3aMeHa. DK3aMEH CAIOT CTYAEHTHI C LIENIbIO MOBBIIICHUS PEUTHHTA.

Pacnpeoenenue 6annog, Komopuie Mocym noay4yuns cnmyoeHmaol
6 npoyecce u3y4eHus OUCYUNIUHb
Opranu3anmoHHO CPC Bcero
y4yeOHasi pabora
CTyJdeHTa

NupusuayanbHasi | MoayabHbIA KOHTPOJIb
padora
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max 10 6amoB max 10 6amoB max 30 100
0aJUIOB

HlIxana coomeemcmeusn 64171086 HAUUOHATIbHOU UIKATlE

Ouenka Ouenka no OueHka 1o rocyapcTBeHHOM IKAaJie Ouenka no
no mxkase | 100-6anabHoi (3x3ameH, Tu¢epeHIMPOBAHHBII 3a4eT) rocyJ1apcTBeHHOM
ECTS HIKaJIe mKaJje (3a4er)
A 90-100 5 (OTIM4HO) 3a4TEHO
B 80-89 4 (xopo11o) 3a4TEHO
C 75-79 4 (xopor1io) 3a4TEHO
D 70-74 3 (YyIOBJIIETBOPUTEIHHO) 3a4TEHO
E 60-69 3 (YIOBJIETBOPHUTEIHHO) 3a4TEHO
FX 35-59 2 (HeyIOBJIETBOPUTEIHHO) HE 3a4TEHO

C BO3MOXHOCTBIO ITOBTOPHOM CHA4YH
F 0-34 2 (HeyIOBJIETBOPUTEIHHO) HE 3a4TEHO
C BO3MOKHOCTBIO TIOBTOPHOM CJIa4¥l IPH YCIIOBUU
00s13aTeNbHOr0 Ha0Opa JOMOIHUTENBHBIX OAJIIOB

12. MATEPUAJIBHO-TEXHHUYECKOE OBECIHEYEHHUE YYEBHOI'O ITPOLHECCA

JIekuMOHHbIE M MpPaKTUYECKHE 3aHsATUs 10 Yy4eOHOM JucHUIUIMHE <«SIBIEeHMS IepeHoca B
KpUCTaZlaX M TOHKHMX IUIGHKax» MpoBoAATcs B YyueOHoW maGopatopun  Ne0l6 «Dusuka
MOJTYIIPOBOTHUKOBY. JlabopaTtopusi ocHaIeHa KOMIUIEKTOM ydeOHOW MeOenu Ha 18 mocamodHbIxX
MecT, (uomMacTepHOM AOCKOM, 1 HOYTOyK ¢ JIMIEH3MOHHBIM HPOTPaMMHBIM OOECIIEYEHHEM,
JIOCTYNOM K ceTu MHTepHeT, 1 MynbTUMeIuiHbIi MpoeKTop, 1 3kpaH nepeHocHoM, 1BakyyMmHbII
yHuBepcanbHblil moct -2K, 1 ®opBakyymuslit Hacoc, 1 Cnektpomerp CM - 4A. B yueOHoi
nabopaTtopun «INEKTPOHHOU MUKpockonmum» Ne313, 000pynOBaHHOW KOMILJIEKTOM Y4YeOHOM
Mebenu Ha 6 MOCaZOYHBIX MECT, KOMIUIEKT pabodero mecra mnpemnojgasarens, | HOyTOyk c
JUIEH3UOHHBIM IPOrpaMMHBIM oOecredeHueM, IocTynoM K cetu MHtepHer, 1 DneKkTpoHHBIM
MHUKpOCKOIl BakyyMHbIi-100JIM, 1 Mukpockon Meramiorpadpuueckuii-7, 1 Bakyymmerp
MOHM3AIMOHHO-TepMonapHbIii-2All, 1BakyyMHbIil yHUBEpCaIbHBIH OCT-4.

CamocrosTenbHas pa0oTa CTYJEHTOB MPOXOAUT B YHTAJIbHOM 3ajl€  CIPAaBOYHO-
oubmuorpaduueckoit uHPopManuoHHoit pabotel (aym. Ne 102: r. [omwenk, mp. ['ypoma, 6),
MOMEIIEHNE OCHAILEHO KOMIUIEKTOM y4yeOHOM Mebenu Ha 23 mocalouHbIX MecTa, KOMIBIOTEP B
komruiekTe (1 mmT); B 3ame snexkrpoHHON wHpopmammu (donernk, mp. ['ypoma, 6, Ne 104-a.).
[ToMerienne ocCHaIIEHO KOMIUIEKTOM y4yeOHOH meOenu Ha 40 MOCaJo0uHBIX MECT, KOMIBIOTEp B
KOMIUIEKTe (6 1T);

WuauBuayanbHble W TPYIIOBBIE  KOHCYJIbTallMM  CTyAE€HTaM JUId  I[POBEJIEHUS
CaMOCTOSITENIbHOM paboThl NMPEAOCTaBISAIOTCS B KaOuHeTe Kadenpbl TeopeTHYecKor (U3HKH U
HAaHOTEXHOJIOTHM, YKOMILJICKTOBAaHHOM KOMIUIEKTOM MeOenu Ha 12  mocagoyHbIX —MeECT,
OCHAIIIEHHOM KOMITbIOTEpPOM B KoMIUIekTe (1 IIT.), MPUHTEPOM, CKAaHEPOM, PACIOJIOKEHHOM I10
aapecy r. Jlonenx, np. Tearpanbhsrii 13, ayn. 256.

13.  PEKOMEH/JOBAHHAS JIUTEPATYPA

Koxa-Bo Hanu4yue
Ne IK3EMILIAAPOB | JJICKTPOHHOM
HaumeHoBanue
n/n B OubJmoTeke BEpPCHHU B
JouHY IbC
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Ocnosnas 1umepamypa

1. TepexoB C. B. ®usuka HaHOOOBEKTOB: [yueOHOE
nocobue] / C. B. Tepexos, B. H. Baproxun; 'OY BIIO 4
«JlouHY» - lonenk: JlouHY, 2013. — 418 c.

2. I'yces A. W. Hanomarepuaibl, HaHOCTPYKTYpBI,
HanotexHojoruu / A. U. I'yceB. — U3a. 2-e. — Mockaa: 6
®u3maraur, 2009. — 414 c.

3. Opuenko B.M. HoBble MarHuTHbIE, ONTHYECKHE U
CBEpPXIIPOBOJMMBIE  HAaHOMAaTepuaiabl  [DIEKTPOHHBIN
pecypcl: y4eOHO-METOANIECKOE nocobue / 1

B.M.IOpuenko - Jouneuk: JouHY, 2019. - Dnexrponnsie
nanuble (1 daiin)

4, Munocnasckuii  A.I'.  Koncmekt nekuuii mo Kypcy
«OCHOBBI TIPOILIECCOB MHUKPO- U HAHOTEXHOJOTH». — 2
Honenk: ouHY, 2018. — 246 c.

ﬂonwmumeﬂbmm Jaumepamypa

o. HanotexHomornn ¥ crenuanbHbIEe MaTepUaNbl: y4eO.
nocodbue Mg CTYACHTOB BY30B, OOYYaroIIMXCS I10
HanpasieHuto noAroroBku 140140 — Texn. ¢usuka / 1O.
I1. Connues, E. U. Ilpsxun, C. A. Bonorxanuna, A. II.
[lerkoBa; mox pen. 1O. II. ConnmeBa. — CaHKT-
[TetepOypr: Xumuzaar, 2009. — 334, [1] c.

6. Hanorexnonoruu: a3dyka ans Beex / H. C. AGpamuyk, C.
M. Aspomenko, A. H. bapanoB u np.; nmox pen. 0. 1.
TpetbsikoBa. — 2-¢ m3a. — MockBa: ®usmariur, 2009. —
365 c.

7. Tepexos C. B. BapuannoHHble IpUHIUIIBI KJIACCUUECKON
mexanuku / C. B. Tepexos, B. H. Baproxun, A. T.
[lerpenko; 1'OY BIIO "JloHeukuidl HalMOHAIbHBIN 6
YHHUBEpPCUTET", DU3HKO-TEXHUYECKHI (bakynpTer,
Kadenpa teopernueckoil GpuU3MKM U HAHOTEXHOJIOTHH. —
Hounenk: 'OY BITO "IouHVY", 2018. — 52 c.

14. UH®OPMAILMOHHBIE PECYPCBI
http://donnu.ru/ — caiit JlouHY.
http://library.donnu.ru/ — caiit 6udaunorexku JouHY.
http:/Aibrary.donnu-support nu/catalogy/scriptsinek2 exe/mb - SnexrporHbiii karanor JJonHHY

15. MMPOI'PAMMHOE OBECHHEYEHUE
1. Windows 7 PRO (xopniopatusnas munien3ust JOHHY Ne 46484614);
2. Microsoft Office (kopnoparusnas nunensus JJOHHY nunensus Ne 46472919);
3. Microsoft Visual Studio (siuniensust nporpammsl DreamSpark /1151 BBICIINX yueOHBIX 3aBEICHH);
4. JIuuensuu GPL, Apache, BSD mis cBoGogHOro nporpammuoro obecnieuenus: FreeLab, Scilab,
Free Pascal, AatuBupyc Kacnepckoro, Adobe Acrobat Reader, xPDF

PabGowas mnporpaMMa paccMOTpeHa U TepeyTBepXKAeHa Ha 3acelaHuu  Kadeapsl
TeOpeTU4eCcKon (PM3UKU U HAHOTEXHOJIOTUH ¢ u3MeHeHUsIMU (0e3 n3mMenenuit) Ha 20 TO/I.

ITpotokomn Ne or“ 7 20 T



http://donnu.ru/
http://library.donnu.ru/
http://library.donnu-support.ru/catalog/scripts/wek2.exe/mb
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3aBenyromuit kadeapoit

PabGowas mporpaMMa paccMOTpeHa M TepeyTBEpXKAeHAa Ha 3acelaHuu  Kadeapsl
TEOPETHUCCKOM (PU3UKK M HAHOTEXHOJIOTHI C m3MeHEeHUsIMU (0e3 n3MeHeHuit) Ha 20 roj.

(13 2

[TpoTokon Ne oT 20 1.

3aBeayromuii kadeapoit




