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[Iporpamma T'ocynmapctBenHodt MroroBoit ATTecTanwu COCTaBlieHa Ha OCHOBAaHHH
TocynapcTBeHHOTO 00pa3oBaTeNbHOrO CTaHAApTa BBICIIETO NPO(ECCHOHATBHOTO OOpa3OBAHHS,
(I'OC BIIO) Honenxoit Haponwoit Pecrybmuku (JIHP) nmo manmpasnenmio moxrorosku 28.03.03
Hanomarepuranbl, yTBepKACHHOrO NpukazoM MunucTepcTBa 0OpaszoBanus u Hayku JTHP ot 28
centsabps 2016 r. Ne 987; Ilopsaka opranmsanuu ydeOHOro mporecca B 00pa3oBaTelbHBIX
OpraHu3alysx BbiciIero npodeccronansHoro obpasosanus Jlonerxoit Hapommoit Pecrmy6muku,
YTBEPXKJIEHHOro mprka3oM MunucrepcrBa obpasosanust U Hayku JIHP N 1171 or «10» Hos6ps
2017 r.; yuebmoro IUTaHa H OCHOBHOH 00pa3oBaTeNBHOM  MPOrpaMMbI  BBICIIETO
npodeccHoHabHOr0  00pa3oBanusi HampabieHus moirotoBkd 28.03.03 Haromarepuaisl,
paspaborannbix B 'OY BIIO «/[oHenkuii HaOHAIBHBIA YHHBEPCHTETY.

PazpaboTumku:

ITpodeccop xadenpsr

TEOPETHYECKON (PU3UKU ¥ HAHOTEXHOJIOTHH
ITpodeccop xadepsr

TEOPETHYECKOH (YH3UKH U HAHOTEXHONOTHH

AT Ilerperko

~" H.J1./BauuIBIH

[Iporpamma yueOHOM MMCLMIUIMHBI YTBEPXKJIEHA HA 3acelaHHd Kadenpsl TEOpeTHYECKOH
(U3UKHE U HAHOTEXHOJIOTHIM
ITporoxon Nel5 ot «02» anpenst 2020 r.
/Bapemyiomuit Kadeapoit ' B.H.Bapioxus

[Iporpamma yueGHOM AMCIMILTAHBI 0f00peHa y4eOHO-METOANYECKONH KOMHICCHEH (H3HKO-
TEXHHYECKOro (aKypTeTa
ITpotoxon Ne 5 ot «15» ampenst 2020 T.

[pencenarens yuebHO-METOIMYECKOH
KOMHCCHH (haKyipTeTa B.H.Koterko
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1.  OBJIACTb IPUMEHEHUA U MECTO JUCIUIIVIMHBI B YYEBHOM ITPOLECCE

Ilenpto rocynapcTBEHHOW HTOrOBOM —aTTeCTalluM SBJSIETCS  yCTAHOBJICHHME YpPOBHS
NOAroTOBKU BhIMyckHHKa JIoHHY K BBINOIHEHHIO MPOECCHOHATIBHBIX 337ad U COOTBETCTBHUS €T0
HOJArOTOBKM TpeOOBAHUAM TOCYAAPCTBEHHOIO0 00pa3oBaTeNbHOIO CTAaHAAPTA, 3asBICHHOIO
HaNpaBJICHUS TOATOTOBKH.

K HWTOroBBIM aTTECTAllMOHHBIM HCHBITAHUSAM, BXOIALIMM B COCTaB TI'OCYIApCTBEHHOM
UTOTOBOM aTTeCTaluy, JOMYCKAIOTCS JIMIA, B IOJHOM O0BEME YCHEIIHO 3aBEepIIMBIINE OCBOCHUE
OCHOBHOM 00pa3oBaTeIbHONM NPOrpaMMbl 110 COOTBETCTBYIOIIEMY HAIPABICHHUIO IOATOTOBKU
BBICHIETO MTPO(GECCHOHATEHOTO 00pa30BaHusl.

IIpy ycnoBUM yCIENIHOIO IPOXOXJIEHHS BCEX YCTAaHOBJIEHHBIX BHMJOB HTOTIOBBIX
aTTECTAllMOHHBIX HCIBITAaHUHM, BXOAAUMX B [ OCYyIapCTBEHHYIO HMTOTOBYIO — AaTTECTAaLHIO,
BoIyckHUKY JloHHY Bblmaercs aumiaoM o0 o00pa3oBaHMU C IPUCBOEHHUEM OIPEIEICHHON
KBaJTM(PHUKALINH.

I'ocynapcTBeHHass UTOroBas arTecTalus Ui BBITYCKHUKOB, OKAHYMBAIOIUX OO0y4YeHHUE IO
o0Opa3oBaTenbHOM MporpaMMe OakaaBpuaTa, HanpapieHuto noaroroBku 28.03.03Harnomarepuaris
BKJIIOYAET B ce0sl rOCYJapCTBEHHBIN 3K3aMeH Mo (hr3MKe KOHACHCUPOBAHHOTO COCTOSHUS U 3alLlUTY
BBIIYCKHOM KBaJIM(puKaunoHHON padoTsl (Janee — BKP).

Peanuzyercs Ha ¢QuU3uMKO-TeXHHYECKOM (akynabTeTe Kadeapoil TeopeTHuyeckoi (HhU3MKU U
HaHOTEXHOJIOTUH.

2.  CTPYKTYPA JUCHUIIJIMHBI

Xapaxmepucmuka yueOHoU OUCYUNTIUHDL

Hanpasnenue noarotroBku 28.03.03 Hanomatepuasbl

[Tpodub
OO6pa3zoBarenpHas Mporpamma OakanmaBpuar
Kpanuduxanms aKaJeMHYeCcKHil OakamaBp

KonngecTBo conepkaTenbHbIX MOYJIEH

brok yuebHoro niana TI'ocynapcTBeHHAsi MTOTOBasi aTTeCTALUS

®opmel kouTpoIst (MK, sk3amen, 3auer)

Mokasatem ouHas popma 3aouyHas popma
00y4YeHHs 00y4YeHHUs
KosmgecTBo 3a4eTHBIX eMHUIL (KPEITUTOB) 6 6
I'om moaroroBku 4 4
Cemectp 8
KonuuecTBo yacoB 216 216
- JICKITMOHHBIX
- IPAKTUIECCKUX, CEMHHAPCKUX
- 1a00paTOPHBIX
- CaMOCTOSITEIILHOM pabOTHI 216 216
B T.4. UHANBHAYAJIbHOE 33/I1aHHE
HenenpHOE KOJIMYECTBO YaCOB,
B T.4. ayJIMTOPHBIX

Mectom npoBeneHus I'ocy1apcTBEHHONW UTOTOBOM aTTECTallMd MOTYT OBITh YUeOHO-Hay4HbIE
naboparopun Kadeapbl TEOpeTHYEeCKOW (U3MKM M HAHOTEXHOJOTUH (PU3UKO-TEXHUYECKOTO
dakynbTeTa JJOHEKOro HaAllMOHATBHOTO YHUBEPCUTETA.

3. OIMIUCAHHME 'OCYJAPCTBEHHOMN NUTOIOBOM ATTECTAIIUU



Ieau u 3aga4n.

Heans rocyrapcTBeHHOM WTOrOBO AaTTeCTAllMM - YCTAHOBJICHUE YPOBHS MOATOTOBKU
BBITyCKHUKA 10 HampasieHuto 28.03.03 Hanomarepuanbl K BBINOJHEHUIO TPO(EeCCHOHATBHBIX
3alad M COOTBETCTBUS €ro TOJTrOTOBKM TPEeOOBAHUSM TOCYIapCTBEHHOTO 00pa30BaTEIBHOTO
CTaHjaapTa

3agaya rocy1apcTBeHHON UTOrOBOIi aTTeCTALMM - YCTAaHOBICHUE HATMYUS NPOGECCHOHATHHON
KOMIIETEHTHOCTH BBIMTYCKHUKOB, BBISIBICHHE YPOBHS IOATOTOBIEHHOCTH BBINIYCKHUKOB K
BBITIOJTHEHUIO MPOECCHOHATBHBIX 33/1a4 B YCTAHOBIICHHBIX CTAHIAPTOM BUIAX JACSITEILHOCTH.

Ha T'ocynapcrBeHHOM MTOroBOHl arrecranMu InpoBepsiercs Cc(POPMHPOBAHHOCTH
ciaenyrommux komnerenuuii (B coorsercteun ¢ 'OC BIIO mo nanpasnenuto noarorosku 28.03.03
HanomaTepuaiiel 1 OCHOBHOM 00pa3zoBaTeIbHON MPOTrpaMMOM BBICIIET0 00pa30BaHUs HAIIPABJICHHUS
noarorosku 28.03.03 Hanomarepuaisl :

a) oouekyabTypHbIe KomnereHmuu (OK):
CIOCOOHOCTh UCIIOJIb30BaTh ~ OCHOBBI  (MIOCOPCKUX  3HAHWUH  Is1  (POPMHPOBAHUS
MUpoBo33penyeckoit mosuiun (OK-1);
CTIIOCOOHOCTh AHAJTM3UPOBATh OCHOBHBIE 3Talbl M 3aKOHOMEPHOCTH HMCTOPHYECKOTO PA3BUTHS
obmectBa i hopMupoBaHus rpaxaaHckoit no3unuu (OK-2);
CIOCOOHOCTh ~ UCIOJIb30BaTh OCHOBBI JKOHOMHYECKUMX 3HAaHMH B pazauuHbBIX cdepax
xusHenestensaoctu (OK-3);
CIOCOOHOCTH MCIOJIB30BATh OCHOBBI IIPABOBBIX 3HAHUH B Pa3IMYHBIX Cepax KUZHEACATEILHOCTH
(OK-4);
CMOCOOHOCTh K KOMMYHHMKAIIMM B YCTHOW M MHChMEHHOH (hopMax Ha pPyCCKOM W MHOCTPAHHOM
SI3BIKAX ISl PELICHHMS 3214 MEIKIIMYHOCTHOTO U MEXKKYIbTypHOTO B3aumoeicteus (OK-5);
CIOCOOHOCTh paboTaTh B KOJUIGKTHBE, TOJIEPAHTHO BOCIPHHHUMAS COIMAIbHBIC, ITHUYECKHUE,
KoH(eccHoHabHbIC U KyNIbTYpHBIE pasinuus (OK-6);
CIIOCOOHOCTH K caMOOpraHu3aIu U camoodpazosanuto (OK-7);
CMOCOOHOCTh HCIIOJIB30BaTh METO/bl M CpeACTBa (M3WYECKOM KyIbTYphl JUId oOecrneueHus
MOJTHOIIEHHO# conmanbHO# u npodeccnonansHoi nesrenproctd (OK- 8);
CMOCOOHOCTh HCHOJb30BAaTh IMPHEMBbl IEPBOM IMOMOINM, METOJbl 3allUThl B  YCIOBUAX
ype3BblyaiiHbiX curyaruii (OK-9).
CIOCOOHOCTh K O0OOIIEHHIO, aHAIU3Y, BOCIIPUATHIO MH(OPMAIIK, TOCTAHOBKE €U U BBIOOPY
nyteii ee qoctmxenus (OK-10);
CIOCOOHOCTh ~ HAXOJAUTh OPTaHM3ALMOHHO-YIPABIEHYECKHE peIIeHUs B  HECTaHAAPTHBIX
CHUTYaIMsIX ¥ TOTOB HECTH 3a HUX 0TBeTCTBeHHOCTh (OK-11);
CMOCOOHOCTh CO3HaBaTh COLMAIBHYIO 3HAYMMOCTh CBOeM Oynyumieidl mpodeccuu, BianeHuEM
BBICOKOI MOTHBAIIMEH K BBINOIHEHHUIO podeccnonanbHoi nesteaproctd (OK-12);
CMOCOOHOCTh MOHUMAaTh CYIIHOCTh M 3HaueHHe HWHPOPMALUMU B pa3BUTHM COBPEMEHHOIO
MH(OPMALIMOHHOTO O0IIECTBA, CO3HABATh OMACHOCTU U YIPO3bl, BO3HUKAIOIIUE B 3TOM IPOILIECCE,
co0yoaTh OCHOBHBIE TpeOOBaHMS WH(POPMALMOHHOM OE30MaCHOCTH, B TOM YHCIE 3allUThI
rocyaapctBenHoi Taiubl (OK-13);
CIIOCOOHOCTH paboTaTh ¢ HHpOpPMaIHel B rI00abHBIX KOMITBIOTEPHBIX ceTsax (OK- 14);
TOTOBHOCTD K pealn3aliiy paB U COOI0ICHUIO 0053aHHOCTE! IpaXK1aHUHA, K
IpaKIaHCKH B3BEHICHHOMY M OTBETCTBeHHOMY moBeneHuto (OK-15).

0) oowenpogpeccuonanvnvimu komnemenyuanu (OIIK):

CIIOCOOHOCTH MCIOJIb30BaTh B MPO(ECCHOHATLHON eATeIhbHOCTH 0a30BbIe €CTECTBEHHOHAYYHbIE
3HAHWS, BKJIIOYAs 3HAHUA O TIpPeAMETe W OO0BEKTax W3yYEHHUs, METOJNaxX WCCICIOBaHNUA,
COBPEMEHHBIX KOHIICTIIUAX, JOCTHKCHUSIX U OTPAHUYCHHSIX €CTECTBEHHBIX HAyK (IIPEXKIE BCETO
XMMHH, ONOJIOTHH, SKOJIOTHH, HayK 0 3emiie u yenoseke) (OI1K-1);

CIIOCOOHOCTh ~ MCHONB30BaTh B MPO(ECCHOHANBHON  JeATeTbHOCTH  0a30Bble  3HAHHS
(GyHIaMEHTAIBHBIX pa3/ieJIOB MaTeMAaTHKH, CO3JaBaTh MAaTEMATHUYECKHE MOJEIH THUIOBBIX
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npodecCHOHANBHBIX 3a/ad U WHTEPIPETUPOBATH IMOJYYEHHBIE DPE3yJIbTaThl C YYETOM T'pPaHMIL

npuMeHumocTu moaeneit (OI1K-2);

CIIOCOOHOCTH MCMOJIb30BaTh 0a30BbIe TEOPETUUECKUE 3HAHUS (PYHIAMEHTAIBHBIX Pa3/esioB 001ei

U TeopeTHUeCKOW (U3MKHU s perneHus npodeccruonanbhbix 3aaad (OITK-3);

CIIOCOOHOCTh IPHUMEHATH OCHOBBI METOJOB  HCCIEAOBaHUS, aHalIW3a, JTUATHOCTHKU U

MOJICJINPOBAHUsl CBOMCTB HAHOMATEpPUAIOB M HAHOCUCTEM HEOPraHWYECKOM W OPraHUYECKOU

IPUPOJIBI, B TBEPAOM, JKUIKOM, Iresie00pa3HOM, a3pO30JIbHOM COCTOSTHUM, BKJIIOYAs HAHOIUICHKU U

HAaHOCTPYKTYPHUPOBAaHHBIC TMOKPHITHs, BHYTPEHHHE U BHEUIHME TPaHUIBI pasfena (a3, a Takxe

(GHU3MUECKUX U XUMHYECKUX MPOIIECCOB B HUX WK ¢ ux yuactuem (OI1K-4);

CHOCOOHOCTh TMOHHMMAaTh CYIIHOCTh W 3HaYeHHe HH(OpPMAIMM B Pa3BUTHH COBPEMEHHOTO

oOmiecTBa, OCO3HaBaTh OMACHOCTh M YIrpo3y, BO3HUKAIOIIME B ATOM Ipoliecce, cOOI0IaTh

OCHOBHBIE TpeOoBaHus nH(popMarmonHoi Oezonacuoctu (OIIK-5);

CIIOCOOHOCTh HUCIOJIB30BaTh OCHOBHBIE METObI, CIOCOOBI M CpPEICTBA MOJIyYEHUs, XpaHEHUS,

nepepadoTKu MH(POPMAIIMN U HABBIKKM PAabOTHI ¢ KOMIIBIOTEPOM KaK CO CPEICTBOM YIPABICHHS

urdopmarnueit (OITK-6);

CIIOCOOHOCTh pellaTh CTaHJApTHbIE 3aJaud NpO(EeCCUOHATIbHOW JAEATEIbHOCTM Ha OCHOBE

uH(pOpMallMOHHOW ©  Oubnuorpaduveckod KyiabTyphl C TNpUMEHEHHEM HH(OPMAaIUOHHO-

KOMMYHHKAIIHOHHBIX TEXHOJOTM M C YYETOM OCHOBHBIX TpeOOBaHUI WH(POPMAIMOHHOM

6e3omacHoctu (OITK-7);

CIIOCOOHOCTh NPUMEHATh HABBIKM COOpa MaHHBIX, M3Y4YEHHs, aHajdu3a U 0000IIeHus Hay4yHO-

TEXHUYECKOM uHPOpMalMu MO TEeMaTUKe KCCISA0BaHus, pa3pabOTKU U HCHOJIb30BaHUS

TEXHUYECKON  JIOKYMEHTAllUd, OCHOBHBIX HOPMAaTHBHBIX JIOKYMEHTOB IO  BOIIpOCaM

MHTEIJIEKTYadTbHOM COOCTBEHHOCTH, MOATOTOBKM JOKYMEHTOB K MATEHTOBAaHUIO, O(POPMIICHUIO

Hoy-xay (OIIK-8);

CIIOCOOHOCTB HKCIIOJIb30BaTh B CBOEH MpoGeCCHOHATBHON NEATENbHOCTH 3HAHWE WHOCTPAHHOTO

s3pika (OI1K-9);

CHOCOOHOCTh MOJYYHUTh OPTraHMU3ALMOHHO-YIPABIEHYECKHE HABBIKM INpU paboTe B HayYHBIX

rpymnmnax u Apyrux Majisix koswiektuBax ucnonuureneit (OI1K-10).

8) npogpeccuonanvnvimu komnemenyuamu (I1K):

HAy4YHO-UCCIIeI0BaTeNbCKasi U MPOEKTHAS JESATEIbHOCTD:

CIOCOOHOCTh MCIOJIB30BaTh COBPEMEHHBIE HH(POPMALMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJOTHH,

ri00anpHble HH(QOPMALIMOHHBIE PECYPCHl B HAYUHO-HCCIIEA0BATENbCKON 1€ATENbHOCTH B 00JaCTH

MaTepHaIoOBeICHUS U TEXHOJIOTHU HaHOMaTepuanoB U Hanocuctem (ITK-1);

CIIOCOOHOCTh HCIIOJIb30BaTh HA TMPAKTUKE COBPEMEHHBIE MPEACTABIECHUS HAyK O CBOMCTBax

BEIIECTB M MaTEpUaloOB NpU Iepexoje HUX B HAHOPa3MEpPHOE COCTOSHUE (HONb, OAHO H

JBYXMEpPHOE), O BJIMSHUM pa3Mepa Ha CBOWCTBAa BELIECTB M MAaTE€pHAIOB, B3aWMOJAECUCTBUU

HAHOMATEPUAJIOB U HAHOCHUCTEM ¢ OKpyKarotieit cpemoii (ITK-2);

CIOCOOHOCTh TPUMEHSTH HABBIKM HCIOJB30BAHUS MPUHIMIIOB W METOJIUK KOMIUIEKCHBIX

UCCIICIOBAaHUM, MCIBITAHUM W JUArHOCTUKM H3JeNUNA M3 HAHOMATepHaJloB M IPOLECCOB HX

MIPOU3BOJICTBA, 00pabOTKM M MoauUKAlMK, BKJIIOYAs CTaHIAPTHbIE U CepTUPUKALNOHHBIE

ucnbitanus (I1K-3);

CIIOCOOHOCTH MPUMEHSATH HaBBIKU UCIIOJIB30BAHUS (I10/1 pyKOBOJCTBOM) METO/I0B MOJIETTUPOBAHUS,

OLIGHKH, TIPOTHO3UPOBAHMS W ONTHMHU3ALMU TEXHOJIOTMYECKHUX MPOIECCOB U  CBOMCTB

HAaHOMAaTEePHAJIOB, CTAHIAPTH3ALNH U cepTUUKAIUU MaTeprasioB u nporeccoB (I[TK-4);
Hay4YHO-WHHOBAI[MOHHAS JAESITEIbHOCTD:

CIIOCOOHOCTh NPHUMEHATh OCHOBHBIE THIIBI HAHOMATEpUAIOB W HAHOCHCTEM HEOPTaHWYECKOU

(METaJUTMYECKUX U HEMETAUIMYECKUX) U OPraHWYEeCKOH (TOJIMMEPHBIX U YITIEPOAHBIX) MPUPOIBI

(TBEpABIX, KUIKHX, reneoOpa3HbIX, a’pO30JIbHBIX), BKJIFOYAsI HaHOIUJICHKH u

HaHOCTPYKTYPUPOBAaHHBIE TOKPHITHS, JJs pELIeHUs IPOU3BOJACTBEHHBIX 3a]lay, BIIAJCHUEM

HaBbIKAMU BBIOOpa ASTUX MAaTEPUAIOB IS 3aJaHHBIX YCIOBHM OKCIUIyaTallud C Y4e€TOM

TpeOOBaHUI TEXHOJIOTMYHOCTH, SKOHOMUYHOCTH, HAZCKHOCTH U JOJTOBEYHOCTH, KOJIOTMYECKHX

nocieacTeuii ux npuMenenus (ITK-5);
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CIIOCOOHOCTh MPUMEHSATh HABBIKM HUCIOJIB30BAHUS TEXHOJIOTMUYECKUX OMepanuid, o00pynoBaHus,
HOPMATUBHBIX W METOJMYECKUX MATEPUATIOB IO TEXHOJOTHYECKOW MOJrOTOBKE MPOM3BOJICTBA,
Ka4eCTBY, CTaHIAPTH3AIMH U CEPTU(UKAIMK OCHOBHBIX THIIOB HAHOMATEPUAIOB M HAHOCHCTEM
HEOPTaHMYECKON M OpraHUYeCKOW MPUPOJBI (TBEPIBIX, KHUIKHUX, TeIe00pa3HbBIX, adPO30JIbHBIX),
BKJTIOYasi HAHOIUICHKA W HaHOCTPYKTYpPHUPOBAHHBIC MOKPBITHSA, a TAKXKE M3ICIUA HA UX OCHOBE U
IPOIIECCOB TOJYYEHHUS C FIEMEHTAMU SKOHOMHYECKOTO aHajh3a M y4YeTOM MpPaBUI TEXHHUKH
0€30I1aCHOCTH, MPOU3BOJICTBEHHON CAaHHTApUH, TOXKAPHOW OE30MAaCHOCTH M HOPM OXPaHbI Tpyla
(IIK-6);
CIOCOOHOCTh TPHUMEHSTh HABBIKA HCIOJIb30BAHUS TEXHUUYECKUX CPEICTB JUISI WU3MEPEHUs W
KOHTPOJISI OCHOBHBIX TapaMETPOB TEXHOJOTHMYECKUX MPOIECCOB TOIYYCHHUS U CBOWCTB
HaHOOOBEKTOB  (KJIaCTEPOB,  HAHOYACTHI,  (YyUIEPEHOB,  HAHOTPYOOK), = HAHOCHCTEM,
HaHOMaTepuaioB 1 naenuii u3 aux (I1K-7);
OpraHH3aNMOHHO-YIPABJIEHYECKAS TeATeJbHOCTh:
CIIOCOOHOCTh MPUMEHSTh OCHOBBI OOIIETO W MPOU3BOJCTBEHHOTO MEHEIKMEHTa M HCIOJIb30BaTh
uX B NpopeCCHOHAIBLHOW JESITEIbHOCTH, HABBIKM aHAIM3a HAay4yHO- HCCIIEI0BATEIbCKON
paboThl Kak OOBEKTa yIpaBlICHHS, poBeaeHuss croumocTHoM oreHku HUP (TTK-8);
CIOCOOHOCTh TPUMEHSITh OCHOBBI BBICOKOTEXHOJOIMYHOT'O WHHOBAIMOHHOI'O MEHEIKMEHTA, B
TOM YHCJIe MAJIOTO OM3HEca, TOTOBHOCTBIO K UX MPHUMEHEHHIO B MPO()ECCHOHAIBHON ACATEIbHOCTH
(IIK-9);
CIIOCOOHOCTh TPUMEHSTh HABBIKM B OPraHM3AIMH W TEXHUYCCKOM OCHAIEHUU DPAbOYMX MECT,
pa3paboTKe ONEepPaTUBHBIX IUIAHOB pa0OThl HAYYHBIX KOJUICKTUBOB, OIICHKE PUCKOB M ONPEACICHUN
Mep 1Mo 00eCHeueHHI0 HKOJIOTUYECKON M TEXHUYECKOW Oe30MacHOCTH TMPOLECCOB IOJYYEHHUS U
npuMeHeHHs pa3pabarbiBaeMbix Marepuanos (ITK-10).

3agaun npogeccuoHANTBHOM 1eATeTbHOCTH BHINYCKHHUKA.

bakanasp no Hanpasnenuto noaroroBku 28.03.03 Hanomarepuansl J0JKEH peliaTh
cleAyronme npopecCuoOHaIbHbIE 33/1a4 B COOTBETCTBUH C BUIAAMU PO ECCHOHATHHON
JESTENIbHOCTH.
HAYYHO-MCCJIeJ0BATEIbCKas 1eSITeIbHOCTh:

OCBOCHHE METO/I0B HAYYHBIX HCCIICIOBAHUM;

OCBOCHHME TEOPUH U MOJEIIEH;

y4acTHe B MPOBeeHNN (DU3NUECKUX UCCIIEIOBAHUM 110 3a/IaHHON TEMATHKE;

C60p M aHAJIM3 JaHHBIX O CYHICCTBYIOUIMX THUIIAX W MapKaxX HAaHOMATCPHAIIOB U HAHOCHUCTCM, UX
CTPYKTYpE U CBOMCTBAaX MPUMEHHUTENHHO K PEIICHUIO MOCTABIEHHBIX 3aJ1au C UCTOJIb30BaHUEM 0a3
JaHHBIX U JIMTCPATYPHBIX HCTOUYHHUKOB,

NMPOEKTHAS 1eATeIbHOCTD:

OCBOCHHE METO/I0B MH)KEHEPHO-TEXHOJIOTHUECKON A TETHbHOCTH,

MPOEKTUPOBAHUE METOIUK HAYUYHBIX UCCIICIOBAHMUIA;

yuactue B paboTe TpyNmbl CHENHUATUCTOB NPU BBHIMOJIHEHUU OJKCIEPUMEHTOB, MPOBEICHUIO
pacdeToB U 00pabOTKe UX Pe3yIbTATOB IO CO3JIaHUIO, UCCIICIOBAHUIO U BHIOOPY HAHOMATEPHAJIOB
¥ HAHOCHCTEM, OIICHKE DKCIUTYaTallHOHHBIX XapaKTEPUCTUK C TIOMOIIbI KOMIUIEKCHOTO aHaIH3a
CTPYKTYpbl U (DU3UKO- MEXaHHUYECKHUX, KOPPO3HOHHBIX M JPYTUX CBOWMCTB, YCTOMYMBOCTH K
BHEIITHUM BO3JICHCTBUSM;

HAYYHO-UHHOBAIIMOHHAA ACATC/IbHOCTD:

OCBOCHHE MCTOAOB IPUMCHCHHUA PE3YIbTATOB HAYYHBIX I/ICCHeJIOBaHI/Iﬁ B HHHOBaHHOHHOﬁ
JeSITeTbHOCTH;

OCBOCHHE METO/IOB HH)KEHEPHO-TEXHOJIOTHUECKON ACATEIbHOCTH;

yuyacTie B 00paboTKe ¥ aHalIM3e TONYyYEHHBIX JAaHHBIX C TIOMOINBID COBPEMEHHBIX
WH()OPMAITMOHHBIX TEXHOJOTHIA;

OPraHu3alOHHO-YNIPaBJIeHYeCKAas eI TeIbHOCTD!

3HAKOMCTBO C OCHOBaMH OPTraHU3AlMHU U TNIAHUPOBAHUS (U3UUECKUX HCCIIEIOBAHUI;
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ydqactue B HWH(DOPMAIMOHHOW W TEXHMYECKOW OpraHW3alMi HAayYHBIX CEMHHApOB U
KOH(EepeHIIN;

y4acTHE B HAITUCAHUU U OPOPMIICHUN HAYYHBIX CTAaTCH M OTYETOB.

3.1 Onucanue I'ocy1apcTBEHHOr0 IK3aMeHa

["ocymapcTBeHHBIN SK3aMEH MPOBOAUTCS B OJIMH ATar, YCTHO, 1o Owmteram. Kaxkaprit Owmter
conepxuT 10 TeCTOBBIX 3aJlaHU U OAHY 3a/1auy, TUIIbI KOTOPBIX YKa3aHbI B pa3zeie 4 HacTosIIen
MIpOrpaMMBlI.

JMUTeNbHOCTh YCTHOTO OTBETA HA SK3aMEHE He JIOJIKHA COCTABIISATH Oosee 30 MUHYT.
HopmatuBHBII CpOK IMOATOTOBKH BBITYCKHHMKA K OTBETY Ha ['ocymapcTBeHHOM dk3ameHe — 60
MUHYT.

L{enb mpoBeneHus YK3aMeHa — MPoBepKa C(HOPMHUPOBAHHOCTU KOMIICTCHIIUN U TOTOBHOCTH K
BBITIOJIHEHHIO 33]1a4 TpodecCuoHaIbHOM AesTeibHOCTH, onpeneiaeHHbX B 'OC BIIO no nanHomy
HAIPABIICHUIO MTOJITOTOBKY B PaMKaX OCBOCHHUS COOTBETCTBYIOIIEH 00pa30BaTEIILHON MPOTPaAMMBI.

TeopeTuveckue BONPOCHI K HTOrOBOM aTTeCcTAlIUMN
Janee npuBeneHbl TEOPETUYECKHUE BOIIPOCHI JIsl MPOBEEHUS UTOTOBOM arTecTanuu. Borpocsl
coJiepsKaT MOHATHUSA, (PaKThl U METO/Ibl, 3HAHHE KOTOPBIX JOJKEH MPOAEMOHCTPU-POBATH CTY/IEHT Ha
sk3amene. [Ipu oTBere o 6mieTy He0OX0AMMO 3HATH TAKKE BCE MOHSATHUS U YTBEPKICHUS,
Kacarolluecs: TEOPETUYECKUX BOIIPOCOB U pelleHus 3a1a4. Bormpock! pa3ieneHsl o yueOHbIM
JHUCIHAIIIHHAM,

1. KBAHTOBASI MEXAHHUKA

1.OcHoBanus KBaHTOBON MexaHUKH. BonHoBas (yHKIMs, cpeaHee 3HaueHue pusnyeckon
BeIMUMHBIL. Oneparopbl KOOPAUHATHI U UMITYJIbCA, KOMMYTAllMOHHbBIE COOTHOILIEHUSI.
["amunpTOHMaH, cTannoHapHoe ypasHeHue IlIpennnrepa. JIMCKpETHBIN U HENPEPBIBHBIN CIIEKTP,
CBSI3aHHbIE Y HECBSI3aHHBIE COCTOSIHUSI KBAHTOBBIX CHCTEM.

2. OgHoMepHOE ABMKeHHE. | aMIIIbTOHHAH CBOOOIHOTO IBM)KEHUS B OJJHOM U3MEPEHUH, BOJIHOBAs
¢byHKIMS, SHeprus U umnysnbc. /lnnHa BosHbl ne bpoiinsa. KBanToBas yacTuiia B oqHOMEpHON
NOTEHIMAJIBHOM sIMe, JHEPTUU U BOJIHOBbIE (PyHKIMH. OTpaxkeHue U NPOXOKIEHHUE OT
noTeHUIuanbHbIX OapbepoB (TyHHENbHBIN 3D dEKT).

3. JIBr>keHue B noJie eHTpalIbHbIX cuil. KynoHoBckoe nosne. PaguaneHas u

yIJI0Basi YaCTH BOJHOBOW (YHKIIUH.

4. Cucrembl U3 OJJMHAKOBBIX yacTull. depmMuoHs! 1 6030HBI. CBOMCTBA BOJHOBOM (DyHKIIHH.
KoopaunatHas v cnuHOBast 4acTH JUIsl HEB3aUMOJIEHCTBYIOIUX (pepMUOHOB. CHHIJIETHOE U
TPUILIIETHOE COCTOSHMUSL.

2. MOJIEKYJISAPHAS ®U3UKA, CTATUCTUYECKAS ®U3UKA U
TEPMOANHAMMUKA

1.OcHOBHBIE NOJIOKEHUS MOJIEKYJISIPHO-KUHETHUECKOM Teopun. CTaTUCTHUECKOE pacipe/ieieHUe.
2.Bbruucnenue cpeHuX GU3NYECKUX BEIMYMH B Kilaccuueckon (pusuke. CtaTucTuueckas
HE3aBUCHUMOCTb.

3. PaBHOBecCHBIE COCTOSTHUS U paBHOBECHBIE Mporiecchl. PaboTa. Buyrpennss sueprus. IlepBoe
Havajno TepmoarnHaMuku. Kpyroseie mporeccel. [{ukn Kapno. Bropoe Hauano TepMoiMHAMUKH.

4. Pacnpenenenne MakcBemia MOJIEKYII IO CKOPOCTAM. XapaKTEPHBIE CKOPOCTH pacipeieeHus
Makcgenna. Pacnpenenenue bonsiimana. bapomerpuueckas ¢popmysna.

5. Pactipenenenue sHepruu mo crenensMm cBo0osl. TemnoemMkocts. Kimaccuueckast u KBaHTOBas
Teopus TerioeMkocTH. @opmyna Jlebdas.

6.13nyuenue abcomoTHo yepHoro Tena. @opmyna [Tnanka.

3. ®U3UKA TBEPJAOI'O TEJIA



1. DneMeHThI TeOpUU CUMMETPUH.

2. leeKThI KPUCTALTNICCKON PEIIeTKH (TOYCUHBIC, THHECHHBIE, TOBEPXHOCTHEBIE, 00bEMHBIE).
3. lucnokanuu B KpUCTaIaX, UICTOYHUKH TUCIOKALIUH.

4. TepMoAMHAMUKA PELIETKH. Y paBHEHUE COCTOSIHUS TBEPIOTO TENA.

5. IloBepxHocTh DepMu.

6. Kunetndeckoe ypaBHeHHE. DIEKTPONPOBOAHOCTD U TEIIONPOBOTHOCTb.

7. Mexannyeckue CBOWCTBA KPUCTAIIIOB U METO/IbI X OLEHKHU (TBEPOCTh, INIACTUYHOCTD,
YIOPYTOCTb).

8. ®azosbie nepexosl [ u Il poga. IIpaBuno da3 ['nb6ca.CtpykTypHbie (ha30BbIC TEPEXOIbI B
peaIbHBIX KpUCTaLIax.

9. SlmepHbIi MarHUTHBIN PE30HAHC.

10. DneKTpOHHBIN TapaMarHUTHBIN PE30HAHC.

4. HAHOMATEPHAJIBI
1. TexHOIOTMH, OCHOBaHHBIE Ha (PU3MUECKUX Ipolleccax:

1.1 Metoab! pU3NYECKOTO OCaXKICHUS U3 TapOBOil (a3bl.
1.2 Tepmuueckoe ucnapeHue.

1.3. MaraeTpoHHOE paclblICHUE.

1.4 JlazepHble METOIBI.

2. TGXHOJ'IOFI/II/I, OCHOBAHHBIC HA XUMHUYCCKUX ITPOLECCax:

2.1 Xumudeckoe ocaxaenue u3 napopoii dhaser (CVD).
2.2 3o5b-Tenb Npouecc.

5. METOJAbI HCCJIEAOBAHUA HAHOMATEPHUAJIOB

1. DnexTpoHHas MUKPOCKOIUS.

2. IIpocBeunBaroas, pacTpoBasi 3JIEKTPOHHASE MUKPOCKOIIHSL.
3. CriekTpanbHble METOABI UCCIEIOBAHHUS.

4. Macc-CreKTpOCKOIHS.

5. CxkaHMpyOIKe 30HI0BbIE METO/IBI.

Tunsl 3aga4

DK3aMEHAIMOHHBIM OWJIET Ha rOCyAapCTBEHHOM WTOTOBOW aTTECTalMM COCTOUT M3 JBYX
yacteil.[lepBas (TecToBas) yacte copepxuT 10 TecToBbIX 3aaHuil. Ha kaxaplil Bompoc U3 nepBoi
YyacTH Mpeajiaraercs TpU BapuaHTa OTBETa, 00O3HAUYEHHBIX OYKBamH, NMPUYEM BEPHBIM SIBIISETCS
TOJIBKO OJMH M3 BapHaHTOB oTBeTa. Cpenn BapuUaHTOB OTBETOB HEOOXOIUMO HaWTH Haumbosee
MPABWJIBHOE U MOJHOE TEOPETHUECKOE MOJI0KEHUE, PparMeHT POPMYIUPOBKH, TE3UC, OTBEUAOLIUI
TpeOOBaHUAM, 3a/JaHHBIM B YCIIOBHH.

Bropas (TBOpueckast) yacTh 3aJlaHUsl COAEPKUT 3a7auy, TpPeOYIOIyI0 pa3BEPHYTOrO OTBETA,
MOSICHEHUs, HCCIENOBaHUS CUTYyallud, BBINOJIHEHUsS pacy€éToB WIM NPUMEHEHUS APYIUX
MIPAKTUYECKUX HaBbIKOB. Llenb 3TOM 4YacTu 3amaHUsl — BBIABIEHUE TIyOMHBI TEOPETUUYECKUX U
[IPAKTUYECKUX 3HAHUU CTYNEHTA, IOHUMAHNUS UM CYTH U3Y4EHHOI'O MaTepualla, yMEHUS IPUMEHATh
3HAHMS B IPAKTUYECKHUX PACUETAX, aHAIIM3UPOBATh U MCCIIEIOBATh PE3YJIBTATHI PACUETOB.

3.2 lloaroroska u 3amura BKP
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B Hauane 4 xypca CTyIEHT COTJIAaCOBBIBAET C HAay4YHBIM pykoBomutenaem Temy BKP, Ttema
yTIBEp)KIAeTCs Ha 3acelaHuM Kadeapbl, HAy4YHBIH PYKOBOIUTENb pa3padarbiBaeT 3aJaHue Ui
BoinoiHeHus: BKP, B koTopom yka3aHbl TeMa, UCXOJAHBIE JaHHbIE K padore (LeiH), colepKaHue
PacYETHO-TIOSICHUTEIIBHOW 3alHUCKH (TIEpeYeHb BOMPOCOB, KOTOPbIE HEOOXOIUMO pa3padoTaTh),
nepeyeHb rpaduueckoro marepuana, KOHCYJIbTaHTh, KaleHIapHbI IuiaH BbinoiaHenus BKP.
Janee, B paMKax Hay4yHO-HCCIIEIOBATEIbCKOW pabOThI, CTYyIEHT 3aHMMaeTcsi moArotoBkoii BKP B
COOTBETCTBUHU C KaJCHAAPHBIM IUIAHOM M NEPUOJWYECKH OTUUTHIBAETCSA MEPEN PYKOBOAMUTEIIEM.
3aBepuiaromie  craaued IMOATOTOBKM  OakajgaBpOB  SIBISETCS NPEJAMILNIOMHAsl — IIpaKTUKa
JUIMTETILHOCTBIO 4 HeJleH, B TeUeHHE KOTOPOM MPOUCXOIUT A0padoTKa 1 0opMIIeHHE, TOATOTOBKA
k 3amute BKP. He nmo3nnee, uem 3a 3 Hexenu 70 3amuThl, paboTa B TBEPIOM IEpEIUieTe JT0JDKHA
OBITH IPEIOCTABIICHA HA BBITYCKAIONIYIO Kadenpy.

B yue6HOM 1utane Ha moArotoBky u 3amuty BKP otBogutces 6 3E, 216 gacos. [IpoBoauTcs
3alUTa Ha mocliefHeil 42 Henene oOydeHMs IO 3apaHee YTBEPKACHHOMY PACHHCAHMIO. 3alluTa
BKP (3a uckiroueHuem paboT IO 3aKpbITOH TEeMaTHKE) MPOBOIUTCS HA OTKPBITOM 3aceJaHHUd
roCyJapCTBEHHON KOMHMCCHM C YYaCTHEM HE MEHEE JABYX TpPETel €€ COCTaBa. OLEHHUBAIOTCA IO
cucreme, kortopas aeWcteyer B JloHHY («oTnum4HO», «XOpOLIO», «yAOBIETBOPUTEIBHO» U
«HEYAOBIETBOPUTENIBbHOY, 10 100-0annpHoil mikane, a Takxe no mkaie ECTS) u oObsaBisitoTcs B
TOT e JIeHb, IMocie O(GOpPMIICHHUS B YCTAaHOBJICHHOM IOPSJKE TIPOTOKOJIOB 3aceJaHui
3K3aMEHALIMOHHBIX KOMHUCCHIA.

Jnst packpeitusa conepxkanuss BKP crynenty mpenocraBnsiercs He Oosiee 20-TH MUHYT,
IoCJIe JIOKJIaJa CTYACHT OTBEYAeT Ha BOIPOCHl YIEHOB TIOCYAApPCTBEHHOM aTTeCTallMOHHOU
KoMuccuu. Bompocel MOryTr kacatbCs Kak TEMbl BBINOJIHEHHONW padOThl, TaK M HOCUTH OOLIUIl
XapakTep B Mpelenax coAepKaHusl y4eOHbIX AUCHMILIUH (MOJIyNel) HAmpaBlIeHUs MOATOTOBKH U
npoduns. C pazpelieHus npeaceaaress rocy1apcTBEHHON KOMUCCUU BOIIPOCHI MOTYT 33/1aBaTh BCE
IpUCYTCTBYIOLIME Ha 3amuTe. Jlamee oOBsABISETCS COAEp)KaHUE OT3bIBA. 3alllUTa 3aKaHYHMBACTCS
IIPEJIOCTABIIEHUEM CTYACHTY 3aKJIIOYUTEIBHOTO CJI0BA, B KOTOPOM OH BBICKA3bIBAET CBOE MHEHHE 110
3aMEYaHUsAM M PEKOMEHAALUAM, KOTOpBIE 331aBaJIMCh BO BpeMsl 00CYKIeHHs pabOThI.

Heab 3ammtel BKP — mpoBepka cpopMupoBaHHOCTH KOMMETEHIIMH M TOTOBHOCTH K
BBIMOJIHEHHIO 33a4 IMpodeccHoHaIbHON AesTenbHocTH, onpeneiaeHHbx B [[OC BIIO no nanHomy
HATPAaBIEHUIO MOJTOTOBKU B PaMKaX OCBOCHUS COOTBETCTBYIOIIEH 00pa30oBaTebHOMN MPOTrpaMMBbl.

IIpasuaa opopmienuss BKP
1. [Tons: Bepx — 2 cM., HU3 — 2 cM., cleBa — 3 M., cipaBa — 1,5 cM.

2. lpudrt: 14 ker. Times New Roman, nnrepsan — 1,5 (Mu Ux aHAJIOTHU B U3/1aTEJIbCKON cUCTEME
LaTeX).

3. Orcryn: 1,25 6e3 mponmycKoB Mex Ay a03aiiamMu, BBIpaBHUBAHUE TEKCTA IO IIUPUHE.

4. Hymeparnius cTpaHull B TPaBOM BEPXHEM YTITy.

5. Conep:xaHue, BBeJeHUE, KaxkJas riiaBa (WIM pasziel), 3aKJIIOYEeHHE, CIMCOK HCIOJIb30BaHHBIX
WMCTOYHUKOB, MPUIIOKEHUS HAYMHAIOTCS C HOBOWM CTpPAHUIIBI, MUIIYTCS 3arjaBHBIMU >KUPHBIMU
OykBamH C BHIPABHUBAHHEM I10 LIEHTPY.

6. [laparpads! (TyHKTBI) BHYTPH TJIaBHI (pasfiena) OTAETSIOTCS OT TEKCTa OJHUM MPOOeIoM J0
Ha3BaHUs IMYHKTA W TOCJE €ro Ha3BaHUA. [IyHKTBI MUIIYTCS CTPOYHBIMH >KUPHBIMH OyKBaMHU,
pacronaratorcs ¢ ab3aina. B KoHIle Ha3BaHUS TOUKA HE CTaBUTCA.

7. IloAmyHKTHl MUIIYTCSI CTPOYHBIM >KUPHBIM KypcuBoM. [locie Ha3BaHUs MOANMYHKTa CTaBUTCS
TOYKA U HA 3TOM )K€ CTPOUYKE HAUNHAETCS TEKCT.

ITopsinok 6pounopuposanus BKP:
- B pa0oTy BIIMBAIOTCH!
1) TurynpHBIN JUCT
2) ConepxaHue
3) IlepeueHb YCIIOBHBIX COKpAIIEHUH (TPH HEOOXOAUMOCTH)
4) Beenenue
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5) Pazmen 1 ¢ mynkramu u moanynktamu (I'maBa 1 ¢ maparpadgamn)

6) Pa3nen 2 ¢ mynkramu u noxnynkramu (I'maBa 2 ¢ maparpagamu) ...

7) 3akitoueHue

8) CnucoK UCMoNIb3yeMbIX HCTOUHUKOB

9) [Ipunoxxenus

- B padoTy BKJIAABIBAKOTCS:

1) 3amanue Ha BoimoaHeHue BKP;

2) aHHOTaLMsI HA PYCCKOM M aHTJIMHCKOM SI3bIKAX;

3) OT3BIB HAYYHOTO PYKOBOIUTEIS;

4) oT4eT 0 MpOBEpKE HAa HAIMYME 3aMMCTBOBAHU.
Pexomenayemoe conep:kaHue 10KJIa1a U KpuTepuu ouneHuBanus ConepkaHue A0KJIaja Ha
3amute BKP 00s13aTeNbHO TOJDKHO BKITFOYATH:
¢ pamMIIINIO, UM, OTYECTBO UCIIOIHUTEIS PaOOTHI;
¢ Ha3BaHUE PabOTHI;
¢ (pamMuHIO, UMSI, OTYECTBO HAYYHOTO PYKOBOJIUTES, €0 YUCHYIO CTEIIEHb B JJOJDKHOCTS (C
yKazaHueM Kadenpsl);
® AKTYaJIbHOCTh M OCHOBHBIE IIETTH PabOoTHI;
® OCHOBHBIE PE3YJIbTaTHl, IIOIyYEeHHBIE B paboTe;
® BBIBO/IbI, IEPCIIEKTUBBI MPOJAOKEHUS PaOOTHI;
® OIKMCaHUE BO3MOKHOCTEH BHEJPEHUS PE3yIbTaTOB PaOOTHI.

Jlj11 000CHOBAaHMSI aKTYaIbHOCTH MCCIIEI0BaHUs OOBIYHO MPUBOAST HCTOPHUIO
BO3HUKHOBEHUS ITPOOJIEMBI U CITOCOOBI IPUMEHEHUS Pe3yabTaToB padoThl. McTroprueckas cripaBka
SBIISICTCS aHAJTM30M 0030pa JIUTEPATyPHI IO TEME UCCIICAOBAHMS U COACPKUT (haMIITUN aBTOPOB U
UX OCHOBHBIE PE3YJIbTAThI, IPEALICCTBYIONINE, JIeXKAIIME B OCHOBE WJIM aHAJIOTMYHBIE MTOJTyYeHHBIM
B BKP.

B mpotiecce 3ammThl MOXKHO TaK:Ke€ OTMETUTH PElIeHHbIE B mpoliecce moaroroBku BKP
3a/1a4M, MPOKOMMEHTHPOBAThH BBIOOP U pPeaIn3alliio METOI0B UCCIIEA0BaHNUS.

s opopmienus noxnana Ha 3amute BKP TpaauiinoHHO HCTONB3YIOT KOMIIBIOTEPHYIO
MPE3EHTALINIO.

[Tocne okOHUYaHUA 3alIUTHI, OTBETOB HAa BONPOCHI, OTJIAIEHUSI OT3bIBA PYKOBOIUTENS
KOMUCCHS Ha 3aKpBITOM 3aceJaHUH 00CYXIaeT €€ pe3yIbTaThl U IPUHUMAET pelleHne: 00 OlIeHKe
paboTsl o HanmoHansHOU, 100-6anpHOM U mkane ECTS.

[Ipu orleHMBaHWHU TTOTYYEHHBIX CTYICHTAMH TEOPETUUECKUX U MPAKTUYECKUX PE3yIbTaTOB
MIPU BBITIOJTHEHUH PAOOThI YUUTHIBAIOTCS CIEAYIONINE KPUTEPUU:

® KayeCTBO BBIMOJHEHHON paboTHI. (pabOTOCTIOCOOHOCTH pa3padoOTKH, Tpedyemast
(GYHKIIMOHAIBHOCTh, O(POPMIIEHHE OTYETHOCTH O BBIIIOJIHEHHOM paboTe B COOTBETCTBUE C
TpeOOBaHUSAMM);

® BBINIOJIHEHNE OT/IEJIbHBIX ATANOB U Pa0OTHI B II€JIOM B YCTAHOBJIEHHBIE CPOKH;

® TEOpeTUYECKas MOArOTOBKA (YPOBEHb OTBETOB Ha KOHTPOJIbHBIE BOIIPOCHI);

® MHHUIIMATUBHOCTH UCIIOIIHUTENS (OTHOIICHHE K BBITIOTHEHHUIO pabOTHI, MOCEIAEMOCTh
KOHCYJIbTAIMM U TEKYIIUX OTYETHBIX MEPOIPUATHI: KOH(EepeHIil, Mpea3aluT);

® MPOSIBJICHUE TBOPUYECKUX CIIOCOOHOCTEN UCTIOTHUTENEM (JTUYHBIN BKJIa/ CTy/ICHTA B
paboty).

4. KPUTEPUU ONEHUBAHUSA

4.1 Kputepuu oueHnBanus ['ocy1apcTBeHHOI0 IK3aMeHa

Kax1p1ii mpaBUIIBHBIN OTBET Ha BOIIPOC U3 MEPBOH (TECTOBOM) YacTH OMIIeTa OLIEHUBAETCS B 6
6amtoB. Kaxkaprii OTBET Ha BOIIPOCH! M3 BTOPOH (TBOPUECKOi) 4acTH briieTaornieHnBaetcs oT 0 mo 40
0aJuIOB MO CIEAYIOIINM KPUTEPHSIM:



11

baner Kputepun oneHrnBanus

OTBeT, B KOTOPOM JIONYIIEHBI IPpyOble OMMOKH MPH U3JI0KEHUH

0-10 TEOPETUYECKOTO MaTepraia Win B pakTH4YecKux pacuérax. [Ipu
OTCYTCTBUH OTBeTa BhIcTaBisieTcs: ) Oaios.
11-20 Henonueril oTBeT, 0TBET 0€3 YETKOTO YKa3aHUs PUYMH U CIEICTBHIA, C

OIIMOKAaMH B U3JI0KEHUHU Marcpurajia UJin MPpakKTUYCCKUX pacucTax.

21-30 [TonHbIi, HO HEAOCTATOYHO JIOTMYHBIM HIIM 00OCHOBAHHBIM OTBET HA
BOIIPOC, C HECYIIECTBEHHBIMH OITMOKAMHK B M3JI0’KEHUH MaTepuaia v
MIPAKTUIECKHUX pPacyeTax.

[TonHbI, Y€TKUH, TOTUYHBIA 1 0OOCHOBAHHBINA OTBET HA BOMIPOC

31-40 onenuBaeTcs B 40 6anoB. OLieHKa MOXKET OBITh CHIDKCHA 32 HETOUHOCTH B
(hOpMyIIMPOBKAaX U BHIYUCICHHUSIX.

Takum 00pa3oM, MakCHMMalbHOE KOJIMYECTBO OaJUIOB 3a BBIMOJHEHHE IEPBOWM YaCTHU 3a/aHUs
cocraBnsier 60 OamioB, 3a BhIIONHEHWE BTOpOoM uacTu 3amanus — 40 GamwroB. CremoBareibHO,
MaKCHUMaJIbHOE KOJMYECTBO OAJUIOB, MOJYYEHHBIX HA BCTYIHUTEIBHOM HCHbITaHUU, cocTaisier 100
OasioB.

UneHbl W mpeacenaTesib rOCyIapCTBEHHOW aTTECTAIIMOHHONW KOMHCCHHM WMEIOT IPaBO 3aJ1aBaTh
YTOUYHAIOOIUC n JOITIOJTHUTCIIbHBIC BOIIPOCHI 110 HaCTO?[HIeﬁ nporpamMme. OTBeTEI Ha
JIOTIOJTHUTEIIBHBIC U YTOYHSIOIIAE BOIPOCHI BIUSIOT HA TIOJHOTY PACKPBITHS COOTBETCTBYIOIIETO
TEOPETHYECKOTO BOIPOCA MJIM PEIICHHS 3a/1a4d U KOJMYECTBO HAOpaHHBIX 33 3TO 3aJaHue 0aslioB.
KosimyecTBo 0aioB 3a 9K3aMEH BBIUMCIIACTCS MYTEM CyMMHUpPOBaHHs OasioB, HAOpaHHBIX 3a BCE
3ajaHus U3 Omiera. Pe3ynbraThl TOCYIapCTBEHHOTO 3K3aMEHa OLICHMBAIOTCS MO CHCTEME, KOTOpas
neiicteyer B JlJoHHY («OTIUYHOY», «XOPOIIOY», «yIOBIECTBOPUTEIBHO» U «HEYJOBICTBOPUTEIBHOY,
no 100-6amnpHOM miKane, a takke nmo mkame ECTS) um oOBABISIOTCS B TOT K€ JIEHH IOCIE
3aKpBITOTO 3aCeaHUs aTTECTAIIMOHHON KOMUCCHH.

Coomeemcmeue wikan oyenuganus, npunamoe ¢ [lonHY

Onenka | Cymma 6a/uioB 3a | OneHka 1o rocy1apcTBeHHOM mKaJje
ECTS BC€ BU/bI
y4eOHoit
AeATeJbHOCTH
A 90-100 5 (OTIUYHO)
B 80-89
C 75-79 4 (xoporo)
D 70-74
E 60-69 3 (YIOBJIETBOPHUTEIHHO)
FX 35-59 2 (Hey1OBJIETBOPUTEIIHLHO)
F 0-34
7. MarepHajbHO-TeXHHYECKOe obecneyeHue rocy1apCcTBeHHOM UTOTOBOM
aTTecTalMu:

l'ocynapcTBeHHass WMTOroBas arrecTalvisl IMPOBOJAWUTCA B KOMIBIOTEpHOM Kiacce Ne304.
OcHalleH KOMIUIEKTOM y4eOHO#l Mebenu Ha 28 MocaJouHBIX MeCT, KOMIUIEKTOM pabouero mecra
npenojaBaTensi, JOCKOW MeJoBOM, KommbloTepamMu B KoMmiuiekte (10 mT), 1 cereBbiM
KommyTartopoMm, 1 wi-fi poyrepom, 1 MynbTUMeIUHBINA TPOEKTOP, | SKpaH NEepEeHOCHOH.

8. PexomengoBaHHas IUTepaTypa

\ Ne \ HaunmenoBanue \ Koa-Bo \ Hanuuue
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n/n

IK3EMILISIPOB
B OMOJIHOTEKEe
JouHY

3JIEKTPOHHOM
BEpPCUH B
IBC

OcHnognas numepamypa

Munocnasckuii A. I'. Koncmekt nekuuwii mo Kypcy
«OCHOBBI TPOLIECCOB MHKPO- M HAHOTEXHOJIOTUWY». —
Homnenk: lonHY, 2018. — 246 c.

Tepexos C. B. ®u3uka HAHOOOBEKTOB: [yueOHOE
nocobue] / C. B. Tepexos, B. H. Baptoxun; 'OY BI1IO
«lorHY» - lonenk: JouHY, 2013. — 418 c.

besyc A. B. IloaroroBka, cTpykTypa u opopMIeHHE
KYPCOBBIX paboT, AUIUIOMHBIX padoT OakaiaBpoB,
JTUTUIOMHBIX pa0OT CIEIHATMCTOB, MATUCTEPCKUX
auccepTanuii: YueOHo-MeToJu4ecKoe mocooue s
CTyIeHTOB (hr3HuKO-TexHHUecKoro (akynprera/ Coct.: A.
B. besyc. — lonenx: JouHY, 2018.— 64c.

1
(B meton
KaOuHeTe
Kadeapbl
KOMH.256)

Jlonoanumensnasn numepamypa

Hanorexnonoruu u crnenuuanbHble MaTepUaibl: yueo.
MocoOue ISl CTYICHTOB BY30B, 00YJAFOIIUXCS TIO
HanpasnieHuto nmoarotoBku 140140 - Texu. ¢usuka / O.
I1. Connues, E. U. Ilpsaxun, C. A. Bonorxkanuna, A. I1.
[TerkoBa; mox pen. FO. I1. Connuena. — CaHKT-
ITerepOypr: Xummsaar, 2009. — 334, [1] c.

Hanorexuomoruu: a30yka st Bcex / H. C. A6pamuyk, C.
M. Asnomenko, A. H. bapanos u np.; mox pen. FO. .
TperbsikoBa. — 2-¢ u3n. — MockBa: @usmariaurt, 2009. —
365 c.

lNonosun 1O. . Beeaenue B HaHOTEXHUKY. — M.:
Mammnoctpoenue, 2007. — 493 c.

Meroandeckue ykazanust K JJa0OpaTOpHBIM paboTaMm 1o
cneukypcy «Teopus U METOIbI CTPYKTYPHOI'O aHAJIU3a
(mns crynentoB criennanbHocTH 6.040203)» / AH.
Tpomnan, C. B.YUepronanos, I'.B. Tumodeena. — Jlonerk:
JlouHY, 2013. - 94 c.

11

®ocrep JI. Hanorexnonoruu. Hayka, vHHOBaluu u
Bo3moskHocTH / JI. @ocTep; nep. ¢ anra. A. B. XadosH. —
M.: Texnocdepa, 2008. — 349 c.

Kosmos A. H. OCHOBbI HAHOTEXHOJIOTMH B TEXHHKE:
yueb. mocoOue Uit CTYJeHTOB BY30B, 00YJaOLIUXCS 110
HaIpaBJIEHUSM MOJTOT. AUMJIOMUPOBAHHBIX
cnenuanucToB "KOHCTPYKTOPCKO-TEXHOIOTHUECKOE
o0ecrnieueHre MalllMHOCTPOUTENbHBIX Tp-B'";

" ABTOMaTH3MPOBAaHHbBIE TEXHOJIOTUH U Tip-Ba" / A. H.
Kosmios, 0. ®. Hazapos, 1. M. 6parumoB. — Mockaa:
Axanemus, 2009. — 239 c.

9.

Hudopmannonnsie pecypebl (¢ ykasanuem HA36anuus i NOIHO20 2NeKMPOHHO20 A0peca)
1 http://donnu.ru/ — caiir TorHY.

2 http://library.donnu.ru/ — caiit 6u6mmorexn JoaHY.
3 http://elibrary.ru — rayunas 6uémmorexa.

4 http://mondnr.ru/ — MOH JIHP.



http://donnu.ru/
http://library.donnu.ru/
http://elibrary.ru/
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10. Mporpammnoe ofecneuenne:

1. Windows 7 PRO (xopniopatusHnas muniensust JJOHHY Ne 46484614);

2. Microsoft Office (kopnoparusnas nunensus JJOHHY nunensus Ne 46472919);

3. Microsoft Visual Studio (munensus nporpammsl DreamSpark ju1st BICIINX yueOHBIX 3aBECHU );
4. Jlunensuu GPL, Apache, BSD mis cBob6ogHOTO miporpamMuoro odecnedenus: Freelab, Scilab,
Free Pascal, AatuBupyc Kacnepckoro, Adobe Acrobat Reader, xPDF
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Oopa3sen opopMiIeHUSA TUTYJIBHOIO JIUCTA

MUWHUCTEPCTBO OBPASOBAHUS U HAYKU
JIOHELIKOM HAPOJIHOM PECITYBJIMKU
I'ocynapcTBeHHOE 00pa30BaTEIIbHOE YUPEKIACHUE
BBICIIIETO TPO(ECCHOHATTLHOTO 00pa30BaHUS

«TOHELIKMI HAITMOHAJIbHBIN YHUBEPCUTET»

DUBUKO-TEXHUUECKHUH (PaKyIbTET
Kadempa
Hanpasnenue noaroroku 03.04.02 ®usuka

K 3ammTe 10MyCcTHTH:
3aB. kadeapoii

Ha3BaHUe Kadeaper

MOJAMHKCH y4. CTENEeHb, 38anne O.1.0.
« » 2019 .

BBIITYCKHASA KBAJIMO®PUKAIIMOHHASA PABOTA

Ha TeMY:

CryneHr:

(TOMHOCTHIO (haMUIIHsL, UMsI, OTYECTBO, TIOJIITUCH)

Hay4Hblil pyKOBOIUTEB:

(yuenas crenens, 3Banue, ®.1.0., noanuce)

Pabota npencraBnena Ha Kapeapy « _ » 20 1. per. Ne

(moamucey
MIPUHSBIIIETO)

Honenk 2020



Oo0pa3zen Ouiera

I'OY BIIO [doHeuxuii HANMOHAJbHbIH YHUBEPCUTET
Pu3uKo-TexXHu4ecKkuil pakyabTer
Kadenpa Teopernyeckoii Gu3MKu M1 HAHOTEXHOJIOTHI
I'ocynapcTBeHHasi UTOrOBasi aTTecTALMS
l'ocynapcTBeHHBIN SK3aMEH

HampaBnenue noaroToBku: 28.03.03 HanomaTepuaJibl
IIporpamma noAroTOBKU: baxkanaspuar
buier Nel

TecToBoe 3aJaHuC

1. Kak opueHTHpOBaHbI CIIMHBI (heppOMArHeTHKa COCETHUX ATOMOB B OCHOBHOM COCTOSIHUU?
A) napamnensHsle; b) antunapannensusl; B) opueHTHpOBaHbI IO YIJIOM APYT K APYTY

2. KakuMm cpemHuM pa3MepoM 3epHa XapaKTePU3YIOTCS CYOMUKPOKPUCTAINTUICCKIE MaTEPHAITBI?
A) 1 <d <100 um; B) 100 <d <1000aM; B) d> 1000HM;

3. Kakoe ¢usnyeckoe sBICHHE TMOJIOKEHO B OCHOBY OIpEAETCHUS TOHATUS «ylelIbHas
MIOBEPXHOCTH)»?
A) anekTpornpoBoaHOCTh; b) MaruutocTpukius; B) amcopOuus;

4. Kaxoli puznueckuil cMbICI UMEET 1e0aeBCcKas XapaKkTepucTuyeckas remmeparypa’?

A) TemrniepaTypa, Ipx KOTOPOM BO30YX/1at0TCs BCE MOJIbI B KPUCTAJLIE;

b) remnepatypa, oTaensomnias HU3KOTEMIIEpaTypHY0 001acTh K0JI€O6aTeIbHOTO CIEKTPa OT
BBICOKOTEMIIEPATYPHOM;

B) remneparypa, HI>Xe KOTOPOIl MPOSBIAIOTCS KBAaHTOBBIE 3(P(EKTHI, a BBILIE - 1EHCTBYET
KJIacCU4ecKas TEOpHs;

5. Uewm ompenensiercs LIMPUHA Pa3pelICHHONW 30HbI U KOJIMYECTBO YPOBHEHN B HEW?
A) kpuctamiorpaduueckoil peueTkoit; b) pasmepamu atoMoB; B) konnuecTBoM aToMOB B
KpPHUCTAJLIE;

6. UYem o0ycioBieH (peppOMarHuTU3M BelecTBa?

A) HyNeBbIM 3HaY€HHEM OOMEHHOTO MHTErpaa;

b) oTcyrcTBHEM o0nacTelt CHOHTAaHHOW HAMAarHUYEHOCTH;

B) ciiHOBBIMH MarHUTHBIMH MOMEHTAMU HEKOMIIEHCHUPOBAHHBIX 3JIEKTPOHOB aTOMOB

7. TlogGepuTe pEHTreHOBCKOE U3Iy4YCHHE, ONTHUMAIbHOE [JISI CTPYKTYpPHBIX HCCIEIOBaHUMN
KEJIC30-yIIIEPOAMCTHIX CIIABOB (Zpe =26):
A)Ni K, Zni=28; Bb)CuK, Zc=29;B)CrK, Zc=24;

8. Urto Takoe SKCUTOHHBIE COCTOSIHUS B KpHUcTasie?

A) mosie, BO30yKIaromieecs ABUKEHUEM DICKTPUIECCKUX 3apsiIOB U €r0 M3MEHEHHUEM B
MIPOCTPAHCTBE U 10 BPEMEHH,

b) nuckperHble MUKpO3apsi/ibl, pacpeIeIeHHbIE ONPEIeTIEHHBIM 00pa30M B BaKyyMe, IIJIOTHOCTH U
CBSI3aHHBIE C UX JIBIDKEHHEM MUKPOTOKH TUIOTHOCTH;
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B) B030y»xaeHHOE COCTOSIHME HEMTPOBOSIIETO KPUCTAIIA, KOTOPBIM XapaKTepu3yeTcsl €AUHBIM
HEIPEPHIBHBIM BEKTOPHBIM KBAaHTOBBIM YHCJIOM - KBa3UMMITYJIbCOM, BCE OCTAJIbHBIE KBAHTOBBIC
YHClia - TUCKPETHBIE.

9. Kak Biusier noBbllIEHUE TEMIIEpaTypbl Ha IU(PAKIIMOHHYIO KapTUHY?
A) cMemaTes TIMHUK TUPPaKLINY;

b) ymeHbl1aeTcss MHTEHCUBHOCTD JIMHUM, YBEIUUUBAETCs (OH;

B) ne Bnuser;

10.Kakue 3a1a4u CTpYKTYpPHOI'O aHAJIM3a MOXHO PELIUTh METOJOM BpallleHUs?
A) orpeenuTh CHMMETPHUIO KPUCTAILIA;

b) onpenenuTe opueHTUPOBAHUE KPUCTAILIA;

B) onpenenuTs pa3Mepsl U TUIT dJIEMEHTAPHOU SYCHKH;

TBopueckoe 3a1anue (3a1a4a)
B naGoparopun METO10M TEPMHUYECKOTO UCTIAPSHUS-0CAKICHHS TTOJTydeHa MMapTUsl TUIEHOK
repMaHus. DJIEKTPOHOTpaMMe TJICHOK - ToueuHas. Tpu pediiekcsl, Onrkalime K ciemy
HEPBUYHOTO My4Ka, 00pa3yloT ¢ HUM MapajljIesIorpaMM, paauyChl-BEKTOPbI KOTOPOro rl = 8,5 MM,
12 =15 MM, 13 = 8,5 mm. [IudpakiimonHas nocTossHHas 3MeKTpoHHOro Mukpockona C = 1,736 M ¢
MM. CenaiiTe BbIBOJ O KPUCTAJUIMUECKOE COCTOSHUE IIIeHKU. Onpenenur ee
Kpuctayorpaduueckyto opueHTanuo. Caenaiite BbIBOA 00 OAHO3HAYHOCTH YCTaHOBJICHHOMN
OpHUEHTAIIUH.

VYTBepKIAEHO HA 3aCEAAHUU Y YEHOI'O COBETA
(GU3UKO-TeXHUYECKOT0 (paKyabTeTa
[Tpotokon Ned ot 20 nexabps 2019 r.

JexaH (pu3uKO-TEXHUYECKOTO (haKyabTeTa ®omenko C.A.

3asenytomwmii kapeapoit TO u HT Baproxun B.H.



