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1 O6o0meHHas CTPYKTypa rocyJapCTBeHHOM HTOrOBO# aTTecTaluu

locymapcTBeHHasi wrToroBasi arrectauus T0 HampasieHuto 28.04.01 HaHoTexHosorud |
MHKDOCHUCTEMHasl TeEXHUKa (Marvcrepckasi mporpamma: Matepuasbl MUKPO- U HAHOCUCTEMHOUM TEXHUKK)
BK/MouaeT: [loArotoBka K cfjaue M cfjaua rocyapCTBeHHOro sk3aMmeHa (I'D) u BrimonHeHue u 3aiura
BBIITYCKHOW KBa/TMpHUKaLMoHHOM pabotsl (BKP).

O06o011IeHHas1 CTPYKTypa rocyAapCTBeHHOM UTorooi arrecranuu (I'MA) npuBeseHa B Tabnwiie 1.1.
Tabmuua 1.1 - Obo6menHas ctpykrypa I'MMA

Koja 1 HanMeHOBaHHe KOMIIEeTeHI[UH

BBINYCKHUKA I/IHAI/IKaTopbl KOMIIeTeHIIHHN S} BKP

YK-1 CriocobeH oCy11[eCTB/ISATh
KPUTHUECKUI aHa/Iu3 Npo6ieMHbIX
CHUTYalWii HA OCHOBE CICTEMHOTO
TI0/IX0/1a, BBIPA0ATHIBATh CTPATErHIO
JeCTBUN

YK-1.1 CocrasiseT aHHOTaLUU 10 pe3y/bTraraM
MOKCKa MH(POPMaLMU 13 JOKyMeHTalbHbIX
VICTOUHUKOB U UCCJIel0BaTeIbCKOU JIUTePaTypbl

YK-1.2 Co3paeT aHa/IMTHUYECKUH 0030p 110
3a[JaHHOM Teme, COTIOCTaBJIsis JAHHbIe
Pa3/IMYHbIX UCTOYHUKOB C UCTIO/Ib30BaHUEM + +

KpUTepHaIbHOTO MOAX0a

YK-1.3 AHanu3supyet npo6/IeMHYH0 CUTYaIUIO
KaK CUCTeMY, BbISIBJISISI €e COCTaBJISIOIINe U

+ +
CBSI3U MeXJy HUMU
YK-1.4 Onpenensiet ripobessl B I/IHg)OpMaL[I/II/I,
HeoOXoAUMOM /171 peltieHust TpobieMHOM
CUTYyallMH, U IPOEKTUPYeT MPOLeCChl M0 UX + +

yCTpaHeHUI0

YK-1.5 Pa3pabaTeiBaeT U cofiep>KaTeIbHO
apryMeHTUDPYeT CTPaTervio pelieHust

npobieMHOM CUTYalliy Ha OCHOBE CUCTEMHOTO U + +

MeXAUCLMIUIMHAPHBIX MO4X0Z0B

YK-1.6 Vcnonb3yeT JIOTMKO-MeTO/0/I0TUue CKU
WHCTPYMEHTapU [/ KpUTUYECKOU OLIeHKU
COBpPEeMEeHHBIX KOHLIeMui (prnocodpckoro u

COLMaIbHOTO XapaKTepa B CBOeM MpeaMeTHOM
obsactu

YK-2 CriocobeH ympaB/isiTh
MIPOEKTOM Ha BCeX 3Tarax ero
JKA3HEHHOTO LIUK/Ia

YK-2.1 ®opmynupyeT Ha OCHOBe TIOCTaB/I€HHOM

nipo0sieMbI TPOEKTHYIO 3aJady U Criocob ee
pellieHUs Yyepe3 peav3aljuio IIPOeKTHOIo + +
yIIpaB/IeHUst

YK-2.2 BrisiBnisieT pe3epBbl U pa3pabarbiBaeT + +
MephbI 110 00eCIeueHn0 peXkuma




pecypco3hdeKTUBHOCTH Ha NPeATNPUATHN

YK-2.3 Pa3pabaTbiBaeT KOHIETIIUIO TIPOEKTa B
pamMKax 0003HaueHHOM MPoO/IeMbl: (HOPMyIUPYeT

11eJ1b, 3a/1aul, 000CHOBBIBAET aKTyalbHOCTb,
3HAUMMOCTh, O’KUZIaeMble Pe3y/IbTaThl U
BO3MOXXHBIE C(hepbl UX PUMeHeHUsI

YK-2.4 OcyujecTBisieT MOHUTOPUHT X0/1a

peanu3aluu NpoeKkTa, KOppeKTUpyeT

OTKJ/IOHEHHsI, BHOCUT [IOTIOJTHUTEe/TbHbIE

Vi3MeHeHUs B TI/IaH peasii3aljuu MpoeKTa,

YTOYHSIET 30HbI OTBETCTBEHHOCTU YYaCTHUKOB
MpOoeKTa

YK-3 CriocobeH opraHM30BbIBATh U
PYKOBOZIUTH Pab0OTOM KOMaH[pI,
BbIpabaThbIBasi KOMaH/IHYIO
CTPATerHuIO [|Jisl JOCTIKEHHSI
TIOCTaB/IeEHHOM LIe/n

YK-3.1 YuacTByeT B BbINIOJTHEHUU TPOEKTOB
TPYIIIOBOr0 XapakTepa Ha Pa3/IMYHbIX CTaZUsAX
MX TIOATOTOBKHY U peayv3alyu: «IJIaHupOBaHue ?
TPOEKTUPOBaHue — IIPpUMeHeHue ?
TIPOU3BO/ICTBO»

YK-3.2 BreipabaTbIBaeT CTpaTeruto

COTPYZHUYECTBA U HAa €e OCHOBE OPTraHU3yeT

0TOOp U/IeHOB KOMaH/bI [J1s1 0CTYDKEeHUS
T0CTaB-JIEHHOM 1]e/Th

YK-3.3 IlyiaHupyeT KOMaHJHYIO paborTy,

pacrpe/iesisieT IOPy4YeHUs U Jieierupyet

TI0JIHOMOUMSI YJIeHaM KOMaH/Ibl C y4eTOM

MHTepecoB, 0COOeHHOCTel MoBe/jeHUs] 1 MHeHHU
ee ujieHOB

YK-4 CriocobeH rnpuMeHsTh
TEXHOJIOTUH, B TOM YHCJIe Ha
aKaZieMIueCcKoro u

ripoeccroHaIbHOTO
B3aUMO/IeHCTBUS

COBpeMEHHbIE KOMMYHUKATUBHbIE

WHOCTpaHHOM(bIX) s13bIKe(ax), /s

YK-4.1 IlpeacrasiseT pe3y/brarsl

aKa/ieMU4eCcKou 1 npodeccroHaTbHON
JieITeIbHOCTH Ha Pa3/IMUHBIX MyOTMUHbBIX
MEpOTIPUSATHSX, BK/IFOUAst MeXKIyHapOJHbIe,
BbIOMpasi Hanbosiee TIOAXOAAIIUNA (hopMaT

YK-4.2 ApryMmeHTHpOBaHHO U KOHCTPYKTUBHO
OTCTavBaeT CBOM IMO3ULYH U UleU B
aKaZileMrueCcKux 1 npogeCcCcuoHaNIbHbIX
JUCKYCCHSX Ha rOCYAapCTBeHHOM sA3bike PD u
WHOCTPAHHOM $I3bIKe

YK-4.3 Bnazieetr HaBbIKaMu BeIeHUsI 1€JI0BOM
TeperucKy Ha pyCCKOM Y MHOCTPAHHOM $3bIKe

YK-4.4 CocrasiseT, NepeBoAUT U peflakTUpyeT

pa3MyHbIe aKaJleMUuecKre TeKCThI (pedeparsl,




3cce, 0030pkbl, CTAaTbH U T.[].), B TOM UKC/Ie Ha
MHOCTPAHHOM $I3bIKe

YK-5 CriocobeH aHa/mM3upoBaTh U
YUMTBIBaTh pPa3HOOOpa3ue Ky/ibTyp
B MPOIieCce MeKKY/IBTYPHOTO
B3aWMO/IeHCTBUS

YK-5.1 AHanu3upyeT BaKHeuIlIe
WZIe0JIOTHYeCKUe U LIEHHOCTHBIE CUCTEMBI,
c(hOpMHPOBaBIIIKECS B X0/[e UCTOPUUECKOTO
pa3BUTHSI; 000CHOBBIBAET aKTYaTbHOCTh UX
WCII0/Tb30BaHUsI TIPY COLIMATLHOM U
nipodeccroHaIbHOM B3aUMO/IeCTBUU

YK-5.2 ObecrieunBaeT co3/jaHue
HeJVCKPUMUHALIMOHHOM CpeJibl B3aUMO/eCTBUS
TIPU BBITIOJTHEHUU MTPOQeCcCUOHANbHbBIX 3a/1a4

YK-5.3 BeicTpauBaeT coLjaabHOe
npo¢eccroHaNbHOE B3aUMO/IeHCTBUE C YUeTOM
ocobeHHOCTel OCHOBHBIX (hOPM HayYHOTO U
PeIMruo3HOro CO3HaHUs, e/I0BOM 1 o01eit
KYJIbTYPbI TIpe/iCTaBUTe el JpyruX STHOCOB U
KOH(eccuil, pa3InyHbIX COL[MA/IbHBIX TPy

YK-6 CriocobeH onpeienisitb 1
peai30BbIBaTh MPUOPUTETHI
COOCTBEHHO /1eSITe/TBHOCTU U
Cr1ocoObI ee COBEPIIIEHCTBOBAHUS
Ha OCHOBE CaMOOLIEHK!

YK-6.1 OujeHuBaeT CBOU peCypcChl U UX Mpejesibl
(IMYHOCTHBIE, CUTyaTUBHbIE, BpEMEHHbIe),
ONTHMAa/IbHO MX UCIIO/b3YeT [/Is1 YCIeIIHOIo
BBITIO/THEHUS [TOPYYEHHOTO0 3a/laHus

YK-6.2 OnpejenseT NpUOPUTEThI
npochecCcHoHaTBHOTO POCTa U CTIOCOOBI
COBEpIIIeHCTBOBAaHUS COOCTBEHHOM
JlesITeJIbHOCTU Ha OCHOBE CaMOOL|eHKH 10
BbIOpaHHBIM KPUTEPUSIM

YK-6.3 BeicTpanBaeT ruOKyro
npo¢eCCHOHaTBHYIO TPAaeKTOPHIO, UCIIONb3Ys
WHCTPYMEHTBI HeTIpepbIBHOTO 00pa30BaHusi, C

yUeTOM HaKOIIJIEHHOTO OTIbITa

nipodeCcCUOHATBHOM [1esITeTbHOCTH U IMHAMUYHO
W3MEHSIIOIINXCS TpeOoBaHUH PhIHKA TpyZa

OIIK-1 CriocobeH CTaBUTh U
pelliaTh UH)KeHEepHbIe U Hay4YHO-
TeXHUYeCKHe 3a7iau B 001acTu

HAHOTEeXHOJIOTHU U
MHUKDPOCHCTEMHOW TeXHUKHU U
HOBBIX MEXX/UCIIUTUIMHADHBIX

HarpaB/eHUsIX Ha OCHOBe
eCTeCTBeHHOHAYUYHbIX U
MareMaThuueCKUX Mozieneu

OIIK-1.1 Bnageetr MaTreMaTAueCKUM arrapaTom
JIIS1 OTIMCAHMS, aHa/Iu3a, TEOPEeTUYECKOTO U
SKCIIePUMEHTAa/IbHOI0 UCC/IeJOBaHUS U




MOZJEe/TMPOBaHUS TIPpOLeCCOB CUHTE3a,
AUAarHOCTUKU U Q)YHKL[HOHI/IPOBHHI/IH MaTepurdioB
11 KOMIIOHEHTOB HaHO- U MHKpOCHCTEMHOﬁ
TeXHUKH

OIIK-1.2 Vicnonb3yeT HayuHbII
WHCTPYMEHTApUM pa3nuHbIX obsacTeid hU3nKu
JJ1s1 OTIMCaHUs], aHa/Iu3a, TeOPeTUUEeCKOIo U
5KCIIePUMEHTa/IbHOIO UCC/IeJ0BaHUs U
MOZe/IMPOBaHUS NIPOLIeCCOB CUHTE3a,
JVarHOCTUKY Y (YHKLIMOHUPOBaHUSI MaTepuaioB
Y1 KOMIIOHEHTOB HaHO- U MUKPOCUCTEMHOMN
TeXHUKH

OIIK-1.3 Vcnonb3yeT GU3UKO-XUMHUYUE CKUN
MO XO0Z, IJIS1 OTIMCAHNS1, aHa/IN3a, TeOPeTHYeCKOro
Y 3KCIIepUMeHTa/IbHOI'0 UCC/IeIOBaHus U
MO/|e/IMPOBaHNs NIPOLIeCCOB CUHTe3a,
JVarHOCTUKY Y (YHKLIMOHUPOBaHUSI MaTepuaioB
Y KOMIIOHEHTOB HaHO- U MUKPOCUCTEMHOM
TeXHUKU

OIIK-1.4 Vcnosib3yeT NpUK/IaAHble IIPOrpaMMbl
Y CpeJCTBa aBTOMaTU3MPOBaHHOIO
[IPOEKTHUPOBAHUA MPU pellleHUN UHXeHepPHbIX
3a/a4

OIIK-2 CriocobeH yTpaB/siTh
ripoeccoHaIbHOW U UHOM
JiesiTeNTbHOCTBIO Ha OCHOBE

NpYMeHeHUsl 3HaHUM MPOeKTHOTo U

(b1HAHCOBOTrO MeHe/I)KMeHTa

OTIIK-2.1 [Tnanupyet OrofKeT Maaoro
MPe/ITPUSTHSI, CIIeLIMaTU3UPYIOLIErocs Ha
TIPOM3BO/ICTBE BHICOKOTEXHOJIOTHUHOMN

MPOAYKLMU

OI1K-2.2 BiiafieeT OmbITOM TIPOXU3BOJCTBEHHOTO
MeHe/)KMeHTa: pacueTa SKOHOMHUYeCKOU 1
pecypco3hdeKTUBHOM cOoCTaB/sitoLLel TIpU
BBLITIOJTHEHUU HCCTIe/JOBaTeTbCKON paboThI

OIIK-3 CriocobeH yrmpaB/siTh
JKU3HEHHBIM LIMK/IOM CO37aHuSsI
WH)KEeHePHBIX MPOJYKTOB B 00/1aCTH
HaHOTEXHOJIOTUM U
MHKDPOCHUCTEMHOU TEXHUKH C
yUeTOM SKOHOMUYEeCKUX,
9KOJIOTHUe CKUX, COLIMATbHbIX U
JIPYyTUX OrpaHUueHun

OIIK-3.1 Bnaseetr coBpeMeHHbIMUA MeTOaMU
aHanu3a 3¢eKTUBHOCTH TIPOU3BO/ICTBEHHOTO
TrpoLiecca 1 OLleHKU MPOU3BO/ICTBEHHBIX NOTEPh
¥ TIOJX0/IlaMH K pa3paboTKe KoMILIeKca
MEPOTPUSITUM 10 UX YCTPaHEHUIO

OIIK-3.2 IIpoBOAUT TeXHUKO-3KOHOMUYECKOe
0060CHOBaHME U 5KOHOMUYECKYHO OLIEHKY
TIPOEKTHBIX PellleHUu U NH)KeHepHBIX 3a/au




OIIK-3.3 AHanu3upyeT U OL[eHUBaeT 3aTparbl
TipeAnpuUsTUs (TMPOEKTa) C YUeTOM MH)KeHePHBIX
PUCKOB

OIIK-3.4 IIpoBOAUT 3KOJIOTUUECKYIO OLIeHKY
TIPOEKTHBIX PellleHUu U NH)KeHepHBIX 3a/au

OTIK-4 CriocobeH BBITIOTHATD
WCCJIeIOBaHMUS TIPY PeLeHnH
WH)KEHEPHBIX U Hay4YHO-
TeXHUUYECKUX 3a/iay, BK/IOUast
T/IaHUPOBAHKE U MOCTAaHOBKY
CJIOXKHOTO KCIIePUMEHTA,
KPUTUUYECKYIO OLIEHKY U
WHTEPIIPeTALIMIO Pe3y/bTaToB

OITK-4.1 Cocrasniser 1iad
Hay4YHOMCCJIe/0BaTe/IbCKOM JiesiTe/TbHOCTH,
BKJIIQUAst IMTePaTyPHbINA MOUCK, CPOKU U
T0C/e/I0BaTeIbHOCTh SKCIIePUMeHTaTbHOM
paboThl, 00CYK/IeHHs Y aHa/lK3a pe3y/bTaToB

OITK-4.2 ®opmupyeT AeMOHCTPaLOHHbIN
MaTepuas U IpeJCTaB/seT pe3y/bTaTbl CBOEU
VICCJIe[I0BaTeIbCKOU [lesiTeIbHOCTH Ha HayYHbIX
KOH(epeHLUsIX, BO BpeMsl IPOMe)KYTOUYHbIX U
WUTOTOBBIX aTTeCTal[ui

OITK-5 CriocobeH HCI0/1b30BaTh
HWHCTPYMeHTapuil (popManu3aliiu
WH)KeHepPHbBIX, HayUHO-TeXHUYUE CKUX|
3ajau, MPUK/IaZIHOe TIPOTPpaMMHOe
obecrieueHue /1Jisi MOZIe/IMPOBaHUS
Y TIPOEKTUPOBaHUs 0OBHEKTOB,
CUCTEM U TIPOL[eCCOB

OIIK-5.1 ITpoBOAUT NMaTeHTHBIN MIOWCK B
npodeccroHaBHOM 0bmacTu

OIIK-5.2 OmnpezenseT nepeyeHb peCypcoB 1
TIPOrpaMMHOTO 0becTieueHUst Jist
WCITI0/Tb30BaHMsI B IPO(eCCUOHATbHOU
JIesITe/TbHOCTH C yueToM TpeboBaHHi
“H(OpPMaLMOHHO! 6e30TMacHOCTH

OIIK-5.3 Mcnonb3yeT npUK/iajHble IIPOrpaMMbl
Y CpeJiCTBa aBTOMaTU3MPOBaHHOIO
MPOEKTUPOBAHUS [PU pellleHNH UHXeHePHbIX
3a7a4

OIIK-6 Criocobex
ZIleMOHCTPUPOBATh COLUATEHYTO
OTBETCTBEHHOCTh 3a PUHIMaeMble
PeIlIeHNSs], YUUThIBATh [1PABOBbIE U
KY/IBTYDHBIE aCTIeKThI,
obecreunBaTh yCTOHUHMBOE
pa3BUTHE NIPU BeIEHUN
nipocecCcroHaNbHON U UHOU
JesITeIbHOCTH

OIIK-6.1 PaccunTbIBaeT AIUTEIbHOCTD
BbITTO/THEHUS] TEXHOJIOTUUECKUX OTepalvu C




HCII0/Ib30BAaHWUEM HOPMATHUBHLIX CIIDABOYHMWKOB

OIIK-6.2 OueHuBaeT 110 KpUTEPUIM TeXHOIOIUU
CUHTe3a MaTepuasoB HaHO- U MUKPOCUCTEMHOMN
TeXHUKU C TOUYKU 3peHusi 6e30MacHOCTH ISt
COTPYAHUKOB U OKpY)Katolllel cpeJibl

OIIK-6.3 Mcnonb3yeT MeTOAUKYA OpraHy3alun
paboThI mepcoHasa, CooJTIoIeHUs
TeXHOJIOTUUeCKOU U TPY[0BOM AUCLIUTIIUHBI

OIIK-7 CriocobeH pa3pabaTbiBaTh U
aKTyaau3MpoBaTh Hay4YHO-
TeXHUYECKYO [JOKYMEHTALIHIO B
00s1aCTH HAHOTEXHOJIOTUH U
MHUKDPOCUCTEMHOW TEXHUKU

OIIK-7.1 Mcnonp3yeT TeXHUYeCKyIo U
CMPaBOUHYIO JIUTEPATypy, HOPMaTUBHbIE
JIOKYMEHTbI TIPU BbITIOJIHEHUU
HCCe/JoBaTeIbCKOM paboThl B 06/1aCTH
HaHOTEeXHOJIOTMH U MUKPOCHUCTEMHOMN TeXHUKHU

OIIK-7.2 CocTaBasieT OTUeTHI 110
5KCIIePUMEeHTATbHbIM U TeopeTu4eCKUM
WCC/IeIOBAaHUSIM, PAKTUUECKOH JesiTe/TbHOCTH B
COOTBETCTBUU C yCTaHABIUBaeMbIMU
TpeGoBaHUSIMU

[TK-1 I'oToB popMynrpoBath Lieau
¥ 3a/laud HAy4YHbIX UCC/IeIOBAaHUMN B
00s1aCcTV HAHOTEXHOJIOTHUU U
MHKDPOCHUCTEMHON TeXHUKH,
000CHOBAaHHO BBIOMPATh
TeopeTHUecKue 1
JKCIIepUMeHTa/IbHbIe METO/IbI 1
CpeZiCTBa peleHus
chopMyMpOBaHHBIX 3a/a4

ITK-1.1 3HaeT MPUHLMUIIBI TOCTPOEHUS U
(YHKIIMOHMPOBaHUS U3/ie/ii HAHOTEXHOJIOTHUU U
MUKDPOCHCTEMHOW TeXHUKHU

ITK-1.2 ¥YMeeT pacCUMTBIBaTh PeXXKUMBI PAOOTHI
W3/le/TMii HAHOTEXHOJIOTUU U MUKPOCUCTEMHOU
TeXHUKHU

ITK-1.3 ByiasieeT HaBbIKaMu BbIOOpa
TeopeTUYeCKUX Y IKCIIepUMEeHTa/IbHbIX METOZ0B
WCCJIe/JOBaHUM

[TK-2 T'oToB pa3pabarsiBaTh
MEeTOAMKU TIPOBeZIeHHsI
WCC/IeJOBaHUU U U3MEePeHUI
rapaMeTpOB 1 XapaKTepUCTUK
u3/leNii HAHOTEXHOJIOTUU U
MHKDPOCHUCTEMHON TeXHUKH,
aHa/IM3UPOBATh UX Pe3yJIbTaThI

[1IK-2.1 3HaeT CTPYKTYpy MeTOAUKH IIPOBe/eHus
YCCeJOBaHUM Y U3MepeHN NapaMeTpoB U
XapaKTepUCTUK




[IK-2.2 YmeeT aHanu3MpoBaTh pe3ysbTaThl

WCCeJOBaHUM ¥ U3MepeHNl IapaMeTpoB U

XapaKTepPUCTHK U3/le/TMM HAHOTEXHOJIOTHU U
MHKDPOCHCTEMHOM TEXHUKU

ITK-2.3 BiiasieeT HaBbIKaMH pa3pabOTKH METOZMK

MPOBe/IeHUsI UCC/IeJOBaHUY U U3MepeHnHr

ITK-3 T'otoB pa3pabarbIBaTh
¢bu3ryecKre U MaTeMaTHue CKHe
MO/IeJH, TIPOBO/IUTh KOMITbIOTEPHOE

MO/IeTMPOBAHKE UCCIIeTyeMbIX
¢u3MUeCKUX MPOLeCCOB B 00/1aCTH

HAHOTEXHOJIOTUH U
MHUKDPOCUCTEMHOW TEXHUKU

[TK-3.1 3HaeT ¢usnueckre U MaTeMaTUYeCcKue
MO/Ie/IU ¥ MeTOABbI MOZe/IMPOBaHus
uccielyeMbIX (PU3MUeCKUX MpOLeCCoB,
JIeXKaluxX B OCHOBe NPUHLUIIOB [IeMCTBUS
00BEKTOB HAHOTEXHOJIOTMH M MUKPOCHCTEMHOM
TeXHUKU

[TK-3.2 ¥Ymeet popmynupoBaTh U peliaTh
3a[,auu, UCII0/Ib30BaTh MaTeMaTHUYeCKUW anrnapar
Y YMC/IeHHble MeTOABI //Is1 aHa/Ir3a, CUHTe3a 1
KOMITbIOTEPHOTO MOZIe/TMPOBaHMs 0OBEKTOB
HaHOTEeXHOJIOTUM U MUKPOCHUCTEMHOM TeXHUKH

[1K-3.3 Bnageet MmaTeMaTueCKHAM armnaparomM
JI71s1 pellieHrsl TeOpeTUUeCKUX Y MPUK/IaHbIX
3a71au 13 00/1aCTV HAHOTEXHOJIOTHU U
MHKDPOCHUCTEMHOM TeXHUKH, MeToJaMu
WCC/IeIOBAaHUS U MO/IeTMPOBaHUS 00BEKTOB
HaHOTEXHOJIOTUM U MUKPOCHUCTEMHOM TeXHUKU

ITK-4 T'0TOB BBITIO/IHATH HAYYHO-
TeXHUYeCKHe OTYeThl, JOK/Ia/bl,
nyO/IMKaLy TI0 pe3ysibTaTaM
BBITOJIHEHHBIX UCC/IeI0BaHUN

[TK-4.1 3HaeT CTPyKTypy U MpaBuia
o opMm/ieHNs1 HAyUHbIX U TEXHUUEeCKUX OTUeTOB

[1K-4.2 ¥Ymeet npefCcTaBIsATh pe3y/bTarbl
BBITIO/THEHHBIX MCC/e/JOBaHUN B BU/JIE I0K/1a/I0B
U yOuKanui

[TK-4.3 BnasieeT HaBbIKaMy ITyOJTUUHOTO
TIpe/ICTaB/IeHNs] Pe3y/IbTaTOB BbINOTHEHHBIX
HCCJIe/JOBaHUM

[TK-19.B/HA CriocobeH
OCYIIIeCTBIISATh MTPOGeCCHOHANBHYIO
JleTe/IbHOCTh C YYeTOM
pervoHaabHBIX 0COOeHHOCTeN U
noTpebHOCTeN paboTomaresnei.

ITK-19.B/HA.1 3HaeT cnieljuduKy coijuaabHO-
9KOHOMMYECKOI'0 Pa3BUTHS U PbIHKA TPyZa B
o6s1acTH rpodecCHOHaTBLHOM /1eSITeTbHOCTH B
CBOEM pervoHe.
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[1K-19.B/HA.2 Ymeet peiiatb
ripodeccrioHabHbIe 3alauM Ha TIPeITIPUITUSX U
B OpraHu3alusix Mpo(uibLHOM OTpacu CBOEro + +
peruoHa.

2 Copep>kaHue U NMOPAJOK OPraHU3aLUH roCyAapCTBEHHOI0 YK3aMeHa

2.1 TocygapcTBeHHBbINM 3K3aMeH 1o HaripassieHuto 28.04.01 HaHOTeXHO/MIOTHHM M MUKDPOCHCTeMHast
TexHUKa (Marucrepckasi mnporpamMma: Marepuanabl MUKPO- U HAHOCHCTEMHOM TeXHUKH) TIPOBOAMUTCSI OUHO
1o 6mieTaM B MMCbMEHHOH (hopMe WM 1Mo OueTaM C HMCIO/Ib30BaHUEM 37IeKTPOHHOM WHGMOPMAI[MOHHO-
obpa3oBarenbHoM cpeapl HI'TY (http:// www.nstu.ru/sveden/eos).

[TucbMeHHBIM OTBeT MO BorpocaM Ousera Ha fMcTax Oymard co mramroM (akysbreTa sBSIETCS
obsi3atenbHbIM. Eciu I'D  mpoBoguTcss B pOpMe TECTMPOBAaHUS C KCIIO/b30BAHUEM 3JIEKTPOHHOM
nH(popMaimoHHo-00pa3oBarenbHOM cpese HI'TY, To nucThl Gymaru co mramroMm ¢akysibreTa CTyAeHTY
He MPeJi0CTaB/ISIOTCS.

Eciu y koMHcCUY BO3HUKAIOT BOTMIPOCHI OTHOCUTE/BHO MPaBUIBHOCTU U TMOMHOTHI MHCbMEHHOTO
OTBeTa BBIMYCKHWKA, OHa MMeeT IpaBO Ha JIOTOJHUTeNbHOe YCTHOoe cobece/ioBaHMe, TIO pe3y/bTaTaM
KOTOPOTO BBICTaB/ISIeTCSI COOTBETCTBYIOLLIAs OLIeHKaA.

2.2 TocypnapCTBeHHbIM S5K3aMeH TPUHUMAeTCs TOCY[JapCTBEHHOM 35K3aMeHal[MOHHOW KOMMCCHeM
(T'SK) B cpoku, oripeiesieHHbIe COOTBETCTBYIOIUM KaJ/leHIapHbIM rpadykoM yueOHOTO mpoliecca.

2.3 [Ins oTBeTa Ha OW/IETHI CTY€HTaM IPeJOCTaB/IsSeTCs BO3MOXKHOCTh TIOATOTOBKU B TeueHWe 60
MUHYT. [T OTBeTa Ha BOMPOCHI OUeTa KaXKOMY CTYAEHTY TPeA0CTaB/IsSeTCs BpeMsl /ISl BBICTYTUIEHUS
(He 6Gonee 20 MuHYT), mociae uero mpexaceaarens ['OK mpeajaraet ee ujeHaM 3a/aTh CTYAEHTY
JIOTIOJTHUTEe/TbHbIe BOMPOCHI B PaMKaxX TeMaTHKH BOMPOCOB B Owsierte. Ec/iu CTy[eHT 3aTpyAHSIETCS TIPU
OTBeTe Ha [IOMOJIHWTe/bHbIe BOMPOCH], uaeHbl ['OK MoOryT 3aziaBaTh BOINpPOCHI B paMKaxX TeMaTUKH
TIPOrpaMMbI FOCYZ,apCTBEHHOTO K3aMeHa.

2.4 Pe3ynbTaThl TOCYAAPCTBEHHOTO 3K3aMeHa OOBSB/SIOTCS B IeHb ero NpoBeZieHUs rnocie ohopMieHUs
MPOTOKOJIOB 3acenanus ['OK.

3 Copiep)kaHue M MOPSA/I0K OPraHU3aI{MH 3al[UThI BHIMYCKHOW KBAa/TM(PUKALMOHHON PadoThI

3.1 Copep)kaHue BBINMYCKHOM KBa/TM()UKAIHOHHOH PaboThI
3.1.1 BemyckHas kBamudukaiuonHasi pabora (BKP) mnpexcraBnsier co0oi  BBITIOHEHHYIO
oOyuaromumcsi  paboTy, JeMOHCTPUDYIOILIYIO  ypOBEHb  TIOATOTOBJIEHHOCTH  BBIMMyCKHHKA K
caMOCTOsITe/IbHOM TIpoeccroHaNbHON JesiTeTbHOCTH.
3.1.2 BKP umeer ciefyroLyto CTPyKTypy:
- 3aJjaHMe Ha BBIMTYCKHYIO KBa/U(UKAIIMOHHYIO PaboTy,
- aHHOTaLWs,
- coJiep)KaHue (TiepeueHb pa3/e/ioB),
- BBeJleHHUe (BK/IIOYaIOll[ee aKTyaabHOCTh BIOpaHHOM TeMaTHKH),
- LleJiM U 33/1a4d UCCIe[JOBaHUs,
- aHa/IMTUYECKUH 0030p JIUTEpaTypHI,
- HccnenoBaTenbCcKasi (TTPOeKTHast) YacThb,
- 9KOHOMHYeCKast YacTh,
- 3aK/IOUeHHe,
- CITMCOK UCTI0/Ib30BaHHbIX UCTOUHUKOB (B TOM UKC/Ie MCTOYHUKHU Ha MHOCTPAHHOM SI3bIKe),
- MIpuUIoKeHus (TIpyU He0OXOAUMOCTH).

3.2 ITopsiAOK 3alUTHI BHIMYCKHOM KBa/TM()UKALIMOHHOH PadoThI
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3.2.1 Tlopspok 3ammtel BKP omnpepensiercss pgerictByrouM IlosokeHreM O rocCyapCTBeHHOM
WTOTOBOM aTTecTal[il BBIMYCKHUKOB (pefiepasbHOr0 TOCYZApCTBEHHOTO Oofi)KeTHOTro 06pa3oBaTeibHOro
yupeskzieHus1 BbICiiero oopazoBanust « HoBOCMOMPCKHUI TOCyapCTBEHHBIN TeXHUUECKUN YHUBEPCUTET» T10
oOpa3oBare/ibHbIM TpPOrpaMMaM, peaju3yeMbiM B COOTBETCTBUU C defepaabHbIMU TOCYAapCTBEHHBIMU
oOpa3oBaTelbHBIMU CTaHJAPTAMH BBICILIETO 0Opa30BaHMSI.

3.2.2 3amura BBIMYCKHOW  KBalM(PUKALMOHHOW  paboOTbl MPOBOAWMTCS Ha  3acejaHUU
rOCy/lapCTBEHHOM 3K3aMeHal[MOHHON KOMUCCHUH.

3.2.3 Pesynbratel 3anmtel BKP 00bsBASIOTCS B TOT ke [ieHb Tocje O(QOpM/IeHHs MPOTOKOJIOB
3acenanus ['OK

3.2.4 Metoavka u kputepuu oljeHKU BKP npuBeieHb! B hoHze oLileHOuUHbIX cpeAcTB ['MA.

4 VICTOUHUKH
4.1 OcHOBHBIE UCTOYHUKU

1. [parysos B. Il. CrierjasibHble I71aBbl HAHOJIEKTPOHUKH : yueb. mocobue / B. I1. [IparyHos, [I. U.
Ocreprak. - HoBocnbupck : M3p-Bo HI'TY, 2020. - 104 c. - 50 3k3. - ISBN 978-5-7782-4272-2. —
Pe>xxum goctymna: https://elibrary.nstu.ru/source?id=168677

2. BacunbeB B. FO. CoBpemeHHOe TIPOM3BO/CTBO U3/ MUKPO3/IeKTPOHHKH : yueb. mocobue / B. FO.
BacunweB. - HoBocubupck : M3a-Bo HI'TY, 2019. - 88 c. - 50 3k3. - ISBN 978-5-7782-3907-4. —
Pexxum poctyna: https://elibrary.nstu.ru/source?id=78923

3. WmommH B. A. HaHoMatepuarnsi : yueb. mocobue / B. A. WmoiuH. - HoBocubupck : U3a-so HI'TY,
2019. - 114 ¢ - 50 »s9k3. - ISBN 978-5-7782-3858-9. — Pexum jgocryma:
https://elibrary.nstu.ru/source?id=78818

4. [paryHoB B. Il. Mukpo- 1 HaHO3/IeKTpOHHKaA : yueb. mocobue / B. I1. IparyHos, [I. 1. Ocreprak. -
HoBocubupck : U3a-Bo HI'TY, 2012. - 37 c. — Pexxum goctyma: https://elibrary.nstu.ru/source?
id=41677

5. KpacHomneBieB E. A. Cratuctuueckass (u3rvka paBHOBECHBIX cucTeM : yueb. mocobue / E. A.
KpacHoneBues. - HoBocubupck : M3a-so HI'TY, 2020. - 420 c - (Yuebuuku HI'TY). - 3000 3k3. -
ISBN 978-5-7782-4253-1. — Pexxum goctyma: https://elibrary.nstu.ru/source?id=168737

6. Ocreprak []. I. MukposnekrpomexaHuka : yue6. mocobue / []. . Ocreprak. - HoBocubupck : 13-
Bo HI'TY, 2016. - 120 c. - 60 »sk3. - ISBN 978-5-7782-2901-3. — Pexum pgocTymna:
https://elibrary.nstu.ru/source?id=51902

7. bamuk A. 1. ®usnyeckre OCHOBbI 3/IeKTPOHUMKW. TpaH3ucTtopnl. ['‘ajlbBaHOMarHuTHblEe U
TepMo3/ieKTpruecKkre prbopsl. ONTo3/1eKTpOHHBIE TTPUOOPHI : yueb. nmocobue / A. [I. bsanuk, A. B.
KameHckast. - HoBocubupck : M3g-Bo HI'TY, 2017. - 92 c. - 100 3k3. - ISBN 978-5-7782-3223-5. —
Pexxum poctyna: https://elibrary.nstu.ru/source?id=61762

8. BacumweB B. HO. CpoiicTBa M mNpuUMeHeHHe [U3JIeKTPUUEeCKMX TOHKUX IJIEBHOK B TEeXHOIOTUSIX
MHKPO3/eKTPOHUKY : yueb. mocobue / B. FO. Bacuiwes. - HoBocubupck : M3a-so HI'TY, 2021. - 100
c. - 50 7k3. - ISBN 978-5-7782-4389-7. — Pexxum foctyna: https://elibrary.nstu.ru/source?id=172171

9. Bemuuko A. A. Metogpl UCCIe0BaHUS MUKPOIEKTPOHHBIX U HAHO3JIEKTPOHHBIX MaTepuajioB U
CTPYKTYp : yueb. mocobue / A. A. Bennuko, H. 1. ®unumonoBa. - HoBocubupck : M3a-so HI'TY,
2014. - 4. 2. - 227 c. — ISBN 9785778225343. — 150 53k3. — Pexum jocrymna:
https://elibrary.nstu.ru/source?id=44797

10. Kamuuna C. B. Maremarnueckoe Mo/ie/TMpOBaHWe YCTPOWMCTB U cucTeM : yueb. mocobue / C. B.
Kanuuun, H. B. ManbieB. - HoBocubupck : MU3a-so HI'TY, 2022. - 152 c. - 50 3k3. - ISBN 978-5-
7782-4620-1. - TekcT : HemocpeAcTBeHHbIM. — Pexxum pocrtyna: https://elibrary.nstu.ru/source?
bib_id=220854

11. Boromosnos b. K. OCHOBBI ITPOEKTHPOBAHKS 3/IEKTPOHHON KOMIIOHEHTHOM 0a3bl : yueb. mocobue / b.
K. Boromonos, A. H. lenncoB. — HoBocubupck : 3a-so HI'TY, 2023. — 64 c. — 50 3k3. — ISBN 978-
5-7782-4876-2. — TekcT : HemocpejcTBeHHbIM. — PexxuMm poctyna: https://elibrary.nstu.ru/source?
bib_id=223893

12. BacunmeeB B. FO. TexHomoru MHOTOYPOBHEBOM MeTa/l/IM3alil MHTETPAIbHBIX MHUKPOCXeM : yuel.
noco6ue / B. FO. Bacunbes. - HoBocubupck : 1M3a-so HI'TY, 2022. - 130 c. - 30 3k3. - ISBN 978-5-
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13.

14.

7782-4726-0. - TekcT : HemocpeAcTBeHHbIM. — Pexxum foctyna: https://elibrary.nstu.ru/source?
bib_id=222278

HparyHoB B. I1. HaHosnekTpoHuKa : yueb. mocobue / B. I1. IparyHos, U. I. HeusBecTHsii, B. A.
I'pupguun . - N3a. 3-e, ucripaBieHHoe U JoroaHeHHoe. - Mocksa : FOpaiit, 2017, - u. 1. - 285 c. -
(YHuBepcuTeThI Poccun). - ISBN 978-5-534-05170-4. — Pexxum JlocTyra:
https://urait.ru/bcode/561001

HparynoB B. I1. HaHosnekTrponuKa : yueb. mocobue / B. I1. IparyHos, U. I. HeusBecTHsii, B. A.
I'pyguuH . - M3a. 3-e, ucnpas. U fononH. - Mocksa : FOpaitt, 2017. - u. 2. - 235 c. - (YHUBepCUTETHI
Poccum). - ISBN 978-5-534-05171-1. — Pexxum goctyna: https://urait.ru/bcode/563503

4.2 [Tono/THUTe/IbHbIe UCTOYHUKH
WmoumH B. A. ®U3MKOXMMHSI HAHOCTPYKTYPUPOBAHHBIX MaTepuasioB : yueOHoe mocobue / B. A.
UmtommH ; HoBocub. roc. TexH. yH-T. — HoBocubupck : M3g-so HI'TY, 2013. — 106 c. — Pexum
noctyna: https://elibrary.nstu.ru/source?bib_id=vtls000180741
KpacHoneBueB E. A. KBaHTOBasi MexaHMKa B TIPWIOXKEHHUsX K (M3MKe TBepAoro Tenma : [yueGHOe
nocobue] / E. A. KpacHonesnieB ; [HoBocub. roc. Texs. yH-T]. - HoBocubupck, 2010. - 354 c. : uin. —
Pexxum foctyna: https://elibrary.nstu.ru/source?id=15803
HOparyHoB B. I1. HaHoCTpyKTyphI: (puU3mMKa, TeXHONOTHs, TIpUMeHeHHe : yuebHoe mocobue / B. TI.
IparyHos, U. I'. HeusBectHsiii ; HoBocub. roc. TexH. yH-T. - HoBocubupck, 2008. - 354, [1] c. : um.
— Pexxum proctyna: https://elibrary.nstu.ru/source?id=12075
TBeppoTenbHas 1eKTPOHUKa : yueb. mocobue / E. A. Makapos, H. B. Yconsres. - : HI'TY, 2004. -
116 c. — Pexxum poctyna: https://elibrary.nstu.ru/source?id=13921
MogenmpoBanue HaHoTpaH3ucTopoB B TCAD Sentaurus : yueb.-metoz. mocobue / C. B. KanuauH, A.
C. UYepkaes, B.E. 3pipsiHoB , E. A. Makapos. - : HI'TY, 2010. - 103 c. — Pexum pgocryma:
https://elibrary.nstu.ru/source?id=11844
BacuneeB B. FO. Metogbl U BO3MOXKHOCTH in-line KOHTPO/E TOHKOIUIEHOUHBIX MaTepuasoB B
MPOU3BO/ICTBE CYOMUKPOHHBIX MHTErpasbHBIX MUKpocxeM : yueb. mocobue / B. FO. BacumbeB. —
HoBocubupck : M3g-so HI'TY, 2023. — 128 c. — 50 3k3. — ISBN 978-5-7782-4926-4. — TekcT :
Herocpe/cTBeHHbI. — Pexxum goctyna: https://elibrary.nstu.ru/source?bib_id=224931
IpupunH A. B. MUKpOJaTUMKi ¥ MUKPOCHCTeMBI : yueb. mocobue / A. B. I'pugunn ; HoBocub. roc.
TexH. YH-T. - HoBocubupck : M3a-sBo HI'TY, 2021. - 225 c. - 40 3k3. - ISBN 978-5-7782-4512-9. -
Tekct HerocpeAcTBeHHbIM. —  Pexxum  pgoctyma:  https://elibrary.nstu.ru/source?
bib_id=vtls000245580
KpacHorieBuieB E. A. DnekTpoanHaMuka : yueb. rmocobue / E. A. KpacHoresiieB. - HoBocbUpcK :
U3p-so HI'TY, 2018. - 244 c. - 50 k3. - ISBN 978-5-7782-3667-7. — Pexxum pgocryna:
https://elibrary.nstu.ru/source?bib_id=vtls000238952

4.3 MeToguueckoe odecrieueHne
MeToanueckre yKa3aHHs TI0 BBITIOJTHEHHIO BBITYCKHOM KBamM(UKAIMOHHOW paboThl OakamaBpa :
yue6.-meto/]. mocobue / A. C. Bepaunckuii, A. B. Kamenckas, T. C. PomaHoBa. - HoBocubupck : 13-
Bo HI'TY, 2015. - 16 c. - 50 3k3. — Pexxum gocryna: https://elibrary.nstu.ru/source?id=46161
[ToaroroBka, odopMieHHe U 3alliUTa MaruCTePCKON Aucceprauuu : yueb.-meton. mocobue / A. C.
Bepaunckwii, A. B. Kamenckas, T. C. PomanoBa. — HoBocubupck : U3a-so HI'TY, 2017. — 20 c. - 50
3K3. — Pexxum poctyna: https://elibrary.nstu.ru/source?id=57967
du3rKa TOMYNPOBOAHUKOBBIX TIPUOOPOB : METOJUYeCKOe PYKOBOACTBO K Jj1abopaTopHOMY
NpakTUKyMy n/1s1 4 kypca PO® no Hanpasnenusm 210100.62 - OneKTpoHUKa U HAaHO3/1€KTPOHMKA,
222900.62 - HanorexHonorusi / HoBocub. roc. TexH. yH-T ; [cocT.: C. B. KamunauH, E. A. Makapos,
A. C. UepkaeB]. — HoBocubupck : W3g-so HI'TY, 2014. — 92 c. — Pexum jocryrma:
https://elibrary.nstu.ru/source?id=45105
COOpHUK KOHTPOJIMPYIOIIMX BOMPOCOB U 3a/lau 10 yueOHOM TMpakTHKe : [MeToA. PYKOBOACTBO st
PO® no HanpaBneHusm: 1103.04 «DneKTpoHMKA U HAHO3/IeKTPOHUKa» U Ap.] / coct. C. B. KanuHuH.
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N

- HoBocubmpck : W3g-eo HITY, 2020. - 71 c - 50 »3k3. —Pexum pgocryma:
https://elibrary.nstu.ru/source?id=168435

Metponorus : yueb.-metoa. mocobue / O. B. Jlobay, T. C. PomanoBa. - HoBocubupck : V3a-so HI'TY,
2019. - 67 c. - 50 2k3. - ISBN 978-5-7782-3854-1. — Pexxum goctymna: https://elibrary.nstu.ru/source?
id=78838

BoromonoB Bb. K. OcCHOBbI MpOEKTHPOBaHUsI 3/1€KTPOHHOM KOMIIOHEHTHOM 0a3bl. JlabopaTopHbIi
npakTUKyM : yueb. mocobue / b. K. boromosnos. - HoBocubupck : M3a-so HI'TY, 2015. - 59 c. - 100
3K3. - ISBN 978-5-7782-2680-7. — Pexxum goctyma: https://elibrary.nstu.ru/source?id=46343
TexHuueckue W3MepeHHWss B MUKPO3JIEKTPOHUKe : yueb.-mertos. mocobwe / A. [I. Bamuk, T. C.
PomanoBa. - HoBocubupck : M3g-Bo HI'TY, 2015. - 40 c. - 75 3k3. — PexuM [JocTyra:
https://elibrary.nstu.ru/source?id=46152

I'pyupunH A. B. KoMrioHeHThl MUKPOCUCTeMHOM TeXHUKU. BBesjeHne B MojesiipoBaHre Ha ANSYS :
yueb.-meToz. ocobue / A. B. I'pugunn. - HoBocubupck : M3a-so HI'TY, 2022. - 80 c. - 50 9k3. -
ISBN 978-5-7782-4832-8 . - TekcTt : HemocpeJCTBeHHbI. — Pexum gocryma:
https://elibrary.nstu.ru/source?bib_id=223412

HOynkuaa M. TI. OpraHuzaiusi CcamMoCTOSTeTbHOM paboThl  cTygeHTOoB  HoBocubupckoro
rOCyZapCTBEHHOTO TeXHHUUECKOTO YHUBEPCHUTeTa : yueOHO-MeToanueckoe mocobue / M. I1. [lynkvHa,
FO. B. Hukurus ; HoBocub6. roc. TexH. yH-T. - HoBocubupck : 3g-so HI'TY, 2022. - 61, [1] c.: Tabm..
URL.: http://elibrary.nstu.ru/source?bib_id=223022

4.4 laTepHeT-UCTOYHUKH

JKypHan «PafroTexHUKa U 37IeKTPOHUKa» https://sciencejournals.ru/journal/radel/

@enepanbHblii VIHTepHeT - nopran HaHnoTexHonornu 1 Hanomarepuass! http://www.nanometer.ru/
RusNanoNet HalrioHa/ibHasi HAaHOTeXHOIOrM4ecKast ceThb http://www.rusnanonet.ru/
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1 ITacnopT rocyAapCTBeHHOr0 3K3aMeHa
1.1 OGo01meHHasi CTPYKTypa rocyAapCTBEHHOI0 3K3aMeHa

COBOKYITHOCTb ~ 3all/IAaHMPOBAHHBIX  pe3y/ibTaToB 00yueHuss 1o mporpamme 28.04.01
HaHOTeXHOIOTMM ¥ MUKPOCUCTEMHasl TeXHUKA, MarkCTepcKasi porpaMma: Matepuaibl MUKPO- U
HAHOCHCTEMHOW TeXHHUKH H3MepsieMa C TIOMOILIbIO CPe/ICTB roCy/lapCTBeHHON UTOTOBOM aTTeCTalin
Y COOTHECEeHa C YPOBHSAMHU C(HOPMUPOBAHHOCTH UHAWKATOPOB AOCTWKEHUS] KOMIIeTeHLIWH.

O6o61ieHHasi CTPYKTypa roCyZjlapCTBeHHOTO 9K3aMeHa npuBeZieHa B Tabmure 1.1.1.

Tabmuua 1.1.1



Koj 1 HaumMeHoBaHHe
KOMIIeTeHIIUH CTYy/leHTa

NHukaropbl KOMIeTeHIUH

Bonpocs!

YK-1 CriocobeH 0CyIIeCTBIATh
KpUTHUeCKUI aHa/n3
MpOOIeMHBIX CUTYal[|Ui Ha
OCHOBe CUCTEMHOT0 TI0AX0/a,
BbIpabaThIBATh CTPATETHIO
JlelcTBUM

YK-1.1 CocrapsisieT aHHOTALMU T10 pe3y/ibTaTam
rnovcka UH($opMaLM U3 J0KYMeHTaIbHbIX
VICTOYHUKOB U UCCJIe/l0BaTe/IbCKOM IUTepaTyphbl

YK-1.2 Co3naeT aHamuTHUeCKUH 0030p TI0

3a/lJaHHOM TeMe, COTTOCTABJIsIsl JaHHbIe Pa3/IUYHbIX

VICTOYHUKOB C UCII0/1b30BaHHeM KpUTepUaabHOIo
noAxozna

5-9

YK-1.3 AHanu3upyeT npo6/IeMHYIO CUTYaLUI0
KaK CHCTEMY, BBISIB/ISIS €e COCTAaBJISIOIINe U CBSI3U
MeXAy HUMU

9-13

YK-1.4 OrmipezensieT ipo6ebl B MHGOPMALWH,
HEOOXOTUMOM [17is1 pelieHust TpobIeMHON
CUTyaL|Y, U IIPOEeKTHUpPYeT NPOLieCChl 110 UX
yCTpaHeHUIo

14-18

YK-1.5 Pa3pabarbiBaeT U Cofep>KaTebHO
apryMeHTHpYeT CTpaTeruto pelieHus
npo6/IeMHO CUTyal{ii Ha OCHOBe CCTEMHOIO U
MeXXJUCLUIIMHAPHBIX MOX0/I0B

19-22

YK-1.6 Mcrnone3yeT JTI0TMKO-MeTO0/I0THYe CKUI
WHCTPYMEHTAapUil /151 KpUTUUeCKOM OLIeHKU
COBpeMeHHbIX KOHLeNIHi (Grmocodckoro u

COLIMANBLHOTO XapaKTepa B CBOel IpeMeTHOM
obnactu

23-27

YK-2 CniocobeH yripaBsiTh
IIPOEKTOM Ha BCeX 3Tarax ero
YKU3HEHHOTO LJUK/Ia

YK-2.1 ®opMynupyeT Ha OCHOBE MOCTaB/IeHHOM
nipo06sieMbI TIPOEKTHYO 3a/1auy U Criocob ee
pelLleHus yepe3 peaan3aluio MIPOeKTHOTO
yIipaB/IeHUs

28-31

YK-2.2 BrisiB/IsSIeT pe3epBhl U pa3pabaTbiBaeT
MephbI TI0 00eCITeUeHHI0 PeXXMMa
pecypco3¢heKTUBHOCTH Ha NpeJIIpUsATUN

32-36

YK-2.3 Pa3pabarbiBaeT KOHILEMLINIO ITPOEKTa B
paMKax 0003HaueHHOU MpobieMsbl: HOPMyIUpYeT
11e/1b, 3a/la4i, 000CHOBBIBAET aKTyaIbHOCTb,
3HAYMMOCTb, OKH/IaeMble Pe3yJbTaThl 1
BO3MOXXHBIE C(epbl UX IPUMEHEeHHUsT

37-40

YK-2.4 Ocy1ecTsiisieT MOHUTOPUHT X0O/a
peanu3ali IpoeKTa, KOppPeKTHUPYyeT OTK/IOHEeHH,
BHOCHT [JOTIOJIHUTe/IbHble U3MEHeHHUs B TU1aH
peanv3alnyy poeKTa, yTOUHSIeT 30HbI
OTBETCTBEHHOCTH Y4YaCTHHUKOB IIPOEKTa

41-43

YK-3 CriocobeH opraH130BbIBATh
Y PyKOBOJUTh paboTOM KOMaH/pl,
BbIpabaTbiBast KOMaHAHYHO
CTpaTeruio /ISl IOCTIKEeHUST
MOCTaB/IeHHOM 1181

YK-3.1 YyacTByeT B BbIITOJIHEHUN [TPOEKTOB
IPYIIOBOrO Xapagrepa Ha Pas/IMuHbIX CTAUAX
YX NIOJTOTOBKY M peajn3ali: «IlJlaHupoBaHue ?

MPOeKTUPOBaHUe — IpUMeHeHue ?

44-48




1.2 TIpumep Ountera

HOBOCHUBUPCKNM I'OCYIAPCTBEHHKI TEXHUUYECKN YHUBEPCUTET
PaKysbTeT paJMOTeXHUKHU U JJIeKTPOHUKU

JK3aMeHaIMOHHbIHM Ourer Ne 1
K FOCyZlapCTBEHHOMY 3K3aMeHy 10 Haripas/ieHuto 28.04.01 HaHoTexHO/10rMU U MUKPOCUCTEMHAs
TeXHUKa

1. TlosmeBo# TpaH3WCTODP C W30/JIUPOBAHHBIM 3aTBOPOM. I[IPUHIMIN [1€MCTBUS, KOHCTDPYKLIUS,
OCHOBHBbIE XapakTepUCTHKW. [loHsATHe o00macTv TPOCTPAHCTBEHHOTO 3apsfa, OOeaHeHHe,
o0OoraiijeHre, UHBepPCHS.

2. DJeKTpOH-3MeKTPOHHbIE B3aUMOJEMCTBUS U UyBCTBUTENBHOCTb K ITyOMHE B 3/IeEKTPOHHOM
CrieKTpocKormuu. [yOvHa BbIXOJA 3/eKTPOHOB M WCC/IeAyeMblii OOBEM BeleCTBa, HeyNpyrve
371eKTPOH-3/IEKTPOHHbIE CTOIKHOBEHHUS], CeueHre yAapHOU 3/IeKTPOHHOM MOHU3aIUH, T1/1a3MOHBI.
3. CrmekTp 3HepreTMUeCKHUX COCTOSIHUMA [IByMEDHOW 37I€KTPOHHOM CHCTEMBbI B TIOTEPEUYHOM
MarHUTHOM TIOJIe.

YTBepxaato: 3aB. Kadezapoii [TTTuMD O.N. Ocreprak
(opmMch)
(mara)

1.3 MeToauKa o1jeHKH

bunetel K 5K3aMeHy ()OPMHPYIOTCS M3 BOINPOCOB, TpeJCTaBleHHbIX B MyHKTe 1.5. buner
COZIepKUT TPU TeOpeTHUeCKHX Bompoca. [1epBblii, BTOPOI U TpeTHii BONPOCH! OuieTa BHIOWPAOTCS
C/lyyaiiHbIM 006pa3oM U3 repeyHsi BOMPOCOB. DK3aMeH MPOBOAUTCS OYHO B MUCbMEHHOU (opme 110
OuneraMm, cC oOsi3aTe/lbHBIMM OTBETaMH Ha JiKMCTax OymMaru co mmrammnoMm ¢akyasreTa |
MOC/IeYIOLMM BBICTYTIJIEHUEM B YCTHOM (pOpMe IO COZep’KaHUI0 MMCbMEHHbIX OTBETOB U OTBETOB
Ha JIONO/IHUTe/IbHBbIe BOMNPOCHL. MTOroBas oljeHKa 3a rOCyZlapCTBeHHBIN SK3aMeH BbICTAB/ISeTCs B
COOTBETCTBUM C KpUTEPUSIMU, TIPUBEJIeHHBIMU B 11. 1.4.

1.4 Kputepuu oLjeHKH

[To pesynbTaraM OTBETOB CTyZe€HTa Ha BOMNPOCHI OWieTa W [OMOJIHUTETbHbIE BOIPOCHI
(yTouHsifOIIIMe CYThb OTBeTa) TOCYAApCTBeHHasi SK3aMeHal[MOHHasi KOMHCCHUsSI — OLleHWBaeT
c(hOpMUPOBAaHHOCTh KOMIETEeHLIMM U COOTHECEHHbIX C HUMM UH/JUKaTOPOB Ha Pa3HbIX YPOBHSIX.

CooTBeTcTBHEe ypOBHel KOMITeTeHLIM U COOTHeCEHHbIX C HUMH WHAWKATOPOB, KpUTepHeB
oLieHKH ¥ O6asnoB 1o 100-6aspHOM 1IKase TipyuBefieHo B Tabnwiie 1.4.1.

CornacoBaHHasi MTOroBasi OL|eHKA BBICTAB/SIETCSI Ha OCHOBaHMM OLeHOK uieHoB ['OK.
WtoroBasi ouleHka 1o pe3ynbTatam ['O BbicTaBnsieTcss 1o 100-0a/utbHOM 1miKase, 10 OyKBeHHOM
mkase ECTS u B TpaguLMoHHON ¢opme (B COOTBeTCTBUU C AelicTBytomiyM IlonoxeHuem o
0a/I/IbHO-PEHTHHIOBOM CHCTeMe OLIeHKH AOCTIKeHu crygeHToB HI'TY).

Tabmura 1.4.1

Yposenn
Kpurepuu orjeHKH c(hopMHPOBaHHOCTH Auanason
o 0a/ioB
KOMIIeTeHI|MH
TeopeTUyecKuii MaTepran OCBOeH ITyOOKO U B MoHOM ob6veme. Ha [TpoABUHY ThII 87-100
BCe BOMpPOCHI 9K3aMEHAL[MOHHOTO OHWIeTa CTYAEHT OTBETHII
MPaBW/IBHO M EMKO, TIPOIEMOHCTPHPOBA/l YBEPEHHOE BJjafieHHe




MarepuajioM II0 BCeM /OTOJHUTEIbHBIM BOIMpOCaM, 3a/laHHBIM
yjleHaMH TOCYZ|JapCTBEHHOM SK3aMeHallMOHHOW Komuccud. Bes
COBOKYIIHOCTb KOMIIETEHI]UA U COOTHECEHHBIX C HHUMHU
VH/IUKaTOPOB,  YCTAHOBJEHHBIX  MPOTPaMMOM  MarucTparyphl,
chopMypoBaHa Ha TPOABUHYTOM YpOBHe, UTO  TI03BOJISIET

OCYIIIeCTB/ISATh ZeSATeTbHOCTh B COOTBETCTBYOITIEH
rpodeccroHaIBLHON 00/1acTH, cdepe U pelnarh MpodeCcCHOHaTbLHbIE
3a/lauM.

TeopeTuueckuii MaTepuan ocBoeH. CTy/leHT NPaBUILHO OTBETH/ Ha
BCe BOMPOCHl 5K3aMEHAL[MOHHOTO OM/eTa, HO  MCIIBITHIBAN
3aTpy/jHeHMsl TIpM OTBeTe Ha JOMOJHMTe/NbHbIe BOMPOCHI U/EHOB
rOCy/JapCTBeHHON 3K3aMeHal[MOHHON KOMMCCHU. Bcsi COBOKYIHOCTh
KOMIEeTeHIMA M COOTHECEHHbIX C HMMHM  MH/MKaTOpOB, BazoBbIit 73-86
YCTaHOB/IEHHBIX MPOrpaMMOIi MarucTpaTypbl, C(OpPMHMpOBaHa Ha
6a3’oBOM YpOBHe, UTO MO3BO/SET OCYLIECTBIATh JeATe/NbHOCTh B
COOTBETCTBYHOIeM mpodeccroHanbHOM o6sacty, cdepe U peliath
npodeccruoHanbHbIe 3a/auM.

TeopeTnueckuid  MaTepual  OCBOEH Ha  ypoBHe  001ero
nipefcraBsieHdss. CTyZeHT HeJOCTaTOUHO TOJIHO OTBETHJT BOTPOCHI
9K3aMeHalMOHHOTO ~ OW/eTa, [JOMYCTHI  Ppsif,  CyIeCTBEHHBIX
HETOYHOCTEeH U UCITBITBIBAI Cepbe3Hble 3aTpyAHEeHHUs TIPH OTBeTe Ha
[IOTIO/THUTE TbHBIe BOIIPOCHI Y/IeHOB rOCyZ,apCTBEHHON
9K3aMEHAL[MOHHOM KOMUCCHU. BCs COBOKYIHOCTh KOMIIETEHLUH U [Toporosbiii 50-72
COOTHECEeHHBIX C HUMU MHJWKATOPOB, YCTAHOBJIEHHBIX IIPOrPaMMOn
MarucTparypel, c(opMHpoBaHa Ha IIOPOTOBOM YpPOBHe, 4TO
TI03BOJISIET  OCYIIeCTBMIATh  [JIeSITeIbHOCTh B COOTBETCTBYIOILEH
ripodecCUOHAIBHON 00/acTH, cdepe U pemiaTh NMpodeccuoHaNbHbIe
3a/lauM.

CTygeHT TpOAEMOHCTDUPOBa/J He3HaHWe 3HauuTeNbHOW 4YacTu
TEOPeTMYeCKOro Marepraja ¥ He OTBeTWI Ha  BOIPOCHI
3K3aMeHalMoHHOro Ousera. COBOKYITHOCTb KOMIIeTeHLIUA U
COOTHeCeHHbIX C HUMU MHJUKaTOpPOB, YCTaHOB/EHHBIX NPOrpaMMOM Hwke rioporosoro 0-49
MarucTparypsl, He c)OpMHpPOBaHa, UYTO He TI03BOJIUT OCYIIeCTBIISATh
[IesITeIbHOCTh B COOTBETCTBYHOIEH TpodeccroHanbHON 06/1acTy,
cdepe U peniath nNpodecCHOHaTbHbIE 3a/1au.

1.5. IlpuMepHbIii NepeyeHb TeOpeTHYEeCKHUX BONPOCOB

1.30HHas CTPyKTypa U 3/1eKTpuUecKue CBOKMCTBa rpadeHa U MyJbTUrpadeHa.

2.TTonmyuenue rpadeHa.

3.1lepeHoc rpaeHa Ha NPOU3BOJIbHYIO TIOZJIOXKKY.

4.0nTryeckye U 37eKTpuuecKre CBOMCTBa rpadeHa.

5. Okuchk rpadeHa, rpadan, proporpadeH.

6.JlernpoBaHue rpadeHa, pyHKIMOHaIM3aLus rpadeHa.

7.JHeproHesaBrcrMasi IaMsiTh HA MOHOCJ/IOMHBIX MaTepranax.

8. CeHCOpBI ¥ ONTHUECKHe [IpUMeHeHus rpadeHa.

9.KBaHTOBbIE TOUKU ¥ HAHOJIEHTHI rpadeHa, CBepXpeleTKH.

10. TpaH3ucTops! Ha rpageHe.

11. IeTepoCTpPYyKTYpBbI HAa OCHOBe rpadeHa U JpyruX MOHOCIOMHBIX MaTepuasoB.

12. TubpugHbIe CTPYKTYpBI Ha OCHOBe rpadeHa.

13. HaHOKOMIIO3u1ThI, rpadeHOBast Oymara.

14. Onpejenenye KOHLIEHTpaLMW HOCWTe/eM, MOABWKHOCTHM HOCHUTeseM, p-I Tepexoibl Ha
rpadeHe.

15. Hanomarepwuasibl, Cuiibl, ipeobazatoiyie B HAHOMUPe.

16. 3D MaTepuaribl, X0JI0/JHbIE SMUTTEPHI Ha rpadeHe.

17. Iopnoxku /1 rpadeHa ¥ NOABWKHOCTb HOCUTeJIel B rpadeHe.

18. Pa3Hble MOHOCJ/IOMHBIE MaTepHuabl.




19.
20.
21.

22.
23.

24.
25.
26.
27.
28.
29.
30.
31.

32.

33.
34.

35.

36.

37.

38.

39.

40.
41.
42.
43.

44,
45.

46.

I'nbkast 371eKTPOHMKA Ha OCHOBE MOHOC/IOWHBIX MaTepHasoB.

Buckepsl 1 yriepo/iHbie HAHOTPYOKH.

OcCHOBHbBIE aKTUBHbBIE 3/IeMEHTbl WMHTerpanbHbIX cxeM: guof IIIoTTkM (KOHTakT MeTasl-
MeTa/l/l, MeTa/uI-TIONyTNPOBOAHKK,  TOHsATUe  0o0egHeHWsi, obOpa3oBaHue  0061acTH
rnpocTpaHcTBeHHOro 3apsifa (OIl13), BAMsiHME BHeEIIHero 35/eKTPUYECKOro TI0Jisl, BOJIbT-
amIiepHasi XxapakTepuCTHKa.

PasmepHoe kBaHTOBaHUe B MUHBePCUOHHOM KaHasne M/IIT — TpaH3ucTopa.

[Tonepoii TpaH3ucTop Ha ocHoBe Oapwepa IllorTku. [IpuHLMN [JeHCTBUs , KOHCTPYKLUS ,
OCHOBHBIE XapaKTePUCTUKH.

[Tonsitue papelidoBoit ckopoctH . PaccestHue HocuTenel 3apsiia .OCHOBHblE MeXaHW3MBbI
paccestHUs.

[ToneBoi1 TpaH3UCTOp Ha OCHOBe p-N mepexofa. lIpvHLMN [eHCTBUS, KOHCTPYKLIMS,
OCHOBHBIE XapaKTePUCTUKH.

OcHoBHbIe (pM3HMYecKre OrpaHHYeHUs] pa3MepoB aKTUBHBIX 37ieMeHToB VIC.

[TosleBoM TPaH3UCTOP C W30/IMPOBAaHHBIM 3aTBOPOM. IIpMHIMIN [eMCTBUS, KOHCTPYKLIWSA,
OCHOBHbIE XapaKTepUCTUKHU. [loHsiTHe 067acTH MPOCTPAaHCTBEHHOTO 3apsija, obelHeHHe,
oboraiieHue, HHBEPCHSI.

OcHOBHblE  (PM3MKO-TEXHOJIOTUUECKHWE TIPUHLIMIIBL,  WCIIO/b3yeMble TIpU  CO3/aHUHU
kpeMmHueBbIx VIC.

KMOIT — cructema. KOHCTPYKLUsI, TEXHOJIOTUSL.

Hacsimenue fpetidoBoii ckopocTu.(OTnnure KpeMHUs OT apCeHu/la rajuiusl.)

OneMeHT namsTH Ha ocHoBe M/III-TpaH3ucTope (C TuiaBaroL{M 3aTBOPOM WM Ha OCHOBE
JIByXC/IOMHOTO AusieKTprKa ). [Tpuniun peiictBusi, BOX, KOHCTpyKLUS.

OcHoBHBbIe (H3HYecKre U TeXHOJOTMUeCKre orpaHuueHusi ObICTPOZeliCTBUSI COBPEMEHHBIX
NC (na npumepe KMOII — HaHOTpaH3UCHOPOB).

Addekr “overshot”, ocHOBbI 6a/UTMCTHUYECKOTO TPAHCIIOPTa HOCUTe el 3apsija.

[TonsiTie «3KBUBajeHTHasi cxeMa». (Ha mnpumepe MJII — eMKOCTM Tpy HaIAuUKU
TOBEPXHOCTHBIX COCTOSTHUM 1 6e3 HuX . Hu3Kue 1 BbICOKME YaCTOTHI ).

MexmonuHHOe paccessHUe.

CriocoObl  IerMpOBaHuUsi  TIONMYTIPOBOAHUKOB. [IoHATHS COOCTBEHHOM U TPUMeCHOM
NIPOBOJVMOCTH, CTelleHW HOoHW3auuy nprMecd. COOTHOLIEHMWs MeXJy KOHILIeHTpaLuen
OCHOBHBIX ¥ HEOCHOBHBIX HOCUTeJIeN 3apsi/ia B MOIYTIPOBO/HUKE.

OcHOBHble MexaHM3Mbl pacCessHUsT HOCUTesled 3apsiia B IOJNyNpOBOAHUKax. Ilonsrue
BpeMeHHM pefiakcalyu ( 0 UMMY/IbCY U 110 SHePryu).

[ToHsAATME TOBEPXHOCTHBIX COCTOSIHMM M MX BAMSIHWE Ha BOJIbT-(apaZiHble XapaKTepUCTUKH
MJIT — cTpyKTyp (HM3KHe U BBICOKHUE YaCTOThI).

[ToHsITHSA: 27EKTPOHHOE CPOJCTBO, pPaboTa BBIXO[A, XMMHUECKHUM W 3MeKTPOXMMHYeCKUN
TOTeHL1aJl, YTO Takoe ypoBeHb dPepMHU B IOJYIIPOBOAHUKe? 30HHAs JuarpaMma KOHTakTa
MeTasyl — MeTa/Ul ¥ MeTasll — TOMyTNPOBOAHMK. YTO Takoe — 00/1aCTh MPOCTPAHCTBEHHOTO
3apsi/ia B [OJIyIIPOBOJHUKE.

Pabora M/ITI — TpaH3uCTOpa B MOATIOPOTOBOM PEXHME.

HEMT tpansucrop.

OcHOBHble TOHATUS KpUCTa/uiorpadvy, KOHLIEMUS [JBYMEpPHOM pelIeTKH, peléTKa
Burnepa-3eiitiia, ABymMepHble peliéTtku bpaBe, uHaekcbl Musepa.

PeanbHas kpucTa/uMueckasi CTPYKTypa IOBEpXHOCTH. 3alMChb I ONKCAHUS CTPYKTYpbI
TOBePXHOCTH, MaTPHUUHasl 3aIiCh, 3aMkCh Byza. JIBymepHasi obpaTHasi peléTka.

ATOMapHO uHCTasi IOBEPXHOCTh, CTIOCOOBI e€ TI0/TyUueHusl.

CrpykrypHble fecdektol noBepxHOocTH. Mogens TCU. Toueunble pedextel. CTyreHw,
CUHTY/ISIDHbIE U BULIMHAJIbHbIE [IOBEPXHOCTH, (haceTKH.

HauvanbHble cTaguu pocTa C/I0€B Ha aTOMapHO-UYUCTBIX IMOBEPXHOCTAX, MeXaHW3Mbl pPOCTa,
3apoXK/JieHre U POCT OCTPOBKOB, (hopMa OCTPOBKOB. O eKTbl MeXaHUUeCKUX HarpshKeHUH
TIpU FeTepO3MUTaKCUU.
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. Audpakxiys MeZiJIeHHBIX 3/IEKTPOHOB, arrapaTypa, UHTepIipeTaLusl.

. Audpaxiysi ObICTPBIX 3/IEKTPOHOB, arirapaTypa, UHTepIipeTaLusi.

MeTozb! 3/1eKTPOHHOM CITeKTPOCKOIIMM, CIEKTP BTOPUYHBIX 3/1€KTPOHOB, aHa/lIW3aTopbl
SHEepPryy 371eKTPOHOB.

OnektpoHHast O>ke-CIIeKTPOCKOIHUS, dKCIepuMeHTabHoe obopyzoBanue aas J0C, Oxke-
aHasus.

CreKTpOCKOITHSI XapaKTePUCTUUYEeCKUX TOTePb 3HepruM 3eKTpoHamu, CXITIO3 rmybokux
ypoBHe#, 06bryHasi CXTI03, CXIID3 BLICOKOTO pa3pelleHus.

®0T03/1eKTPOHHAs CITEKTPOCKOITHUS. DKCIlepuMeHTaibHoe obopyzoBanve aist PIC, aHanmms
¢ nomoupro POSC u YOIC.

MeTozb! NOHHOM CIIEKTPOCKONNY, 30HAMPOBaHre HoHaMu. Kiaccuueckoe coyzlapeHue JByxX
YacTHlLl, CeueHue paccesiHusi, 3aTeHeHue, OJIOKUPOBKa, KaHaIMPOBaHUe, paciiblyieHre, MOHHO-
CTUMYJIMPOBaHHbIe 31eKTPOHHBIE NPOLeCChl.

CrieKTpOCKOIYsI paccesiHMe Me/lJIeHHbIX MOHOB, pacCesiHWe MOHOB LI[e/IOYHBbIX MeTas/uloB U
BpPEMSIPO/IETHBIM aHa/N3, KOJMYeCTBeHHbIM CTPYKTYPHbIM aHaau3 B FeOMeTPUH IPsIMOTrO
CTOJIKHOBEHUSI.

CniekTpockorvisi pe3ep(hop0BCKOTO 00OpaTHOTO pacCesHUsT U CIEeKTPOCKOIHSI pPacCesHHUs
VIOHOB CpeJHUX SHEeprui, NMOBEPXHOCTHBbIM MUK, aHaAu3 TOHKUX TUIEHOK, aHajau3 YacTUL]
yHpyroW OTJauM.

BropuyHas noHHas MacC-CrieKTpOCKOIHS.

CnekTpockorvisi  pe3epOpAOBCKOTO  00OpaTHOTO  paccesiHWsi, KHWHEMaThKa YIpPyrux
CTOJIKHOBEHHUH, TIOTIepeUHOe CeyeHWe pacCesiHUs U MPULIe/IbHBIN MapameTp.

PaccessHve B 1jeHTpa/JbHOM II0JIe, TIONIEPEUHOE CeuyeHWe pacCesHus: 3ajjada [BYyX TeJl.
OTkoHeHWe 0T 3aKOHOB Pe3epopJ0BCKOro paccesiHUs IPY HU3KUX U BBICOKHMX SHEPIUSX
4yacTuLl.

KaHanmpoBaHue B MOHOKpUCTa/I/IaX, MUHUMAJIbHBINA BBIXO/,.

OmnpeneneHye pacrioyioKeHUsl MpyUMeceld B KPUCTAJ/IMYeCKOM peliérke. Pacripesenenue
MOTOKa KaHa/JIMpPOBaHHbIX uacTul]. [loBepXHOCTHOe B3auUMOJENCTBUE B JIBYXaTOMHOMU
MOJ|eJIH.

DJeKTPOH-3/IeKTPOHHbIE B3aUMO/IeMCTBUSI U UyBCTBUTEILHOCTb K ITyOMHEe B 3/1eKTPOHHOU
criekTpockonuu. [7ybrHa BbIX0O/ia 37IeKTPOHOB U UCCIeAyeMblid 00BEM BellleCTBa, HeYIIpyTrHe
3/IEKTPOH-3/IEKTDOHHbIE  CTOJIKHOBEHHSI, CedyeHHWe Y[apHOM 53/IeKTPOHHOM WOHHW3aLUH,
T7Ia3MOHBI.

WudpakpacHas criektpockonusi. TeopeTuueckue 0CHOBBI. YpaBHeHUs MakcBeuia.

VK dypbe-cniekTpockonusi, MHTep(epomeTp MaiikenbCcoHa.

PamaHoBCKasi criekTpockonusi. Makpockoruueckass TeOpusl HeyIpyroro paccesiHUsl CBeTa
¢oHoHamu. KBaHTOBast TeOpHsi pAMaHOBCKOTO PaCcCesTHUS.

[MoHsAiTHe O pa3MepHOM KBaHTOBAaHWW. YCJIOBUS HaO/MO[eHWss KBaHTOBOpPa3MepPHBIX
3¢ dekToB.

leteponiepexos.  Knaccudukauyss ¥ OCHOBHble — [apamMeTpbl  reTepornepexo/oB.
OHepreTHUyeCcKWii CrieKTp HocuTtened 3apsga. (Pabora BbIxofa 97MeKTpoHa W3
TMOJTyTIPOBOJHUKA, TOBEPXHOCTHbIE cOCTOSAHUSA, OI13, KOHTAKT [JBYyX MOIYIIPOBOJHUKOB).
KBaHTOBBIE sIMBI. DHepreTUYeCKUl CIIeKTP HOCUTeJe! 3apsija B MPSIMOYTOJIbHOU KBAHTOBOU
siMe, HarpsDKeHHbIe KBAHTOBbIE SIMbl, KDUTHUECKasi TOJILMHA HallPSPKeHHOW KBAHTOBOU SIMBI.
Ceepxpemetkd. Knaccudukansi  cBepxpelleToK. OHepreTUUeCKWid CreKTp HOoCuTesei
3apsijia B CBepxpellleTkax. PacueT sHepreTHyeckoro CrieKTpa CBepXxpelieToK B MpUOIKeHUH
/1ab0¥ ¥ CUIIbHOU CBSI3U. MUHU-ITIE/TH U MUHU-30HBI.

KBaHTOBBIE HUTH, KBAHTOBbIE TOUKWA. JHEPreTUUeCKUU CIIeKTP HOCUTe el 3aps/a.
TexHONMOrus MOMy4YeHHWs  KBAHTOBO-pasMepHBIX  CTPYKTYp:  MonekynsipHo-nyueBas
SMMTAKCHs, MOCTHJApPUAHAs  SNMUTAKCUA.  MexaHu3Mbl — SMMTAKCHAJbHOIO  pOCTa.
OnurakcuanbHoe (hOpMUPOBaHKE M CaMOOPraHU3allysl KBAHTOBBIX TOUEK M HUTEM.
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TexHo/Orusl MOMyuyeHus KBAaHTOBO-pa3MepHbIX CTPYKTyp: HaHomurorpacdwus, KonnouaHas
XUMUsi, umriianTaiys, [pusi-technology - doopmupoBaHre HaHOpa3MepHBIX TPYOOK.
CraTuCTHKa HOCUTe/e! 3apsi/ia B TPeXMepPHBIX U HU3KOpa3MepHbIX CTPYKTypax.
BepTuKanbHbII TPaHCIIOPT B CUCTeMax C TOHM)KEHHOM pa3MepHOCThbIO. TyHHe/nrpoBaHUe
57IeKTPOHOB 4Yepe3 CTaTWYeCKWi TIPSIMOYTObHBIA Oapbep. OCOOeHHOCTH TIPOXOKAEHHS
3/IEKTPOHOB Ha/| IMOM U HaZi 6apbepoM.

[IByx0OaprepHbie CTPYKTYPBL. Kosddurment TIPOXOJKJeHUS, OTpa’kKeHUsl.
KBasucranoHapHbele COCTOSIHMSI 37IeKTPOHAa B siMe. OHepreTuueckas 3aBUCHUMOCTb
Pe30HAaHCHOro KO3 @ULIMeHTa TPOXOKJEHUs. YC/I0OBUe TYHHeIUPOBaHUSI C eJUHUYHOMN
BepOSATHOCTBIO. BAX pe3oHaHCHO-TyHHe/bHOro fuoza. BAX cBepxpeleTku.

OnTuueckue CBOMCTBA HU3KOpPaMepHBIX CTPYKTYp. B3aumoferncTBue >71eKTpOMarHWTHOTO
nosisi C 3neKTpoHaMHu. KospduimeHT mnoroueHnuss B OJHOPOJHOM  «TPeXMEPHOM»
TIOJIyTIPOBOZHHUKE.

Kosdduiment mornomieHdss ¥ TpaBuaa oTOopa TIPU  MEXK30HHBIX —Tlepexofiax B
HU3KOpa3MepHBIX CTPYKTypax. MeXypoBHeBble Iepexo/ibl B HU3KOPa3MepHBIX CTPYKTypax.
(KoadurimeHT roryiolieHys U npaBuia 0Tbopa NMpy BHYTPU30HHBIX MePexofax).
CaeTom3inyyarolie HU3KopasMepHble 1pubopbl. [eTepora3epbl Ha MeK30HHBIX TT€PeX0Ofax:
Jla3ep Ha JBOMHOMW reTepoCTPYyKType.

[InOTHOCTL  SHEpreTMYeCKMX COCTOSIHUM B 3JIEKTPOHHBIX CHCTeMax ITOHWKEHHOU
pasMepHOCTH.

3aHy/ieHue AUCCUNIaTUBHOIO COIIPOTUBI/IEHMSI U KBaHTOBAHME XOJJIOBCKOIO CONPOTUBJIEHUS
JIBYMEPHOTI'0O 3/IEKTPOHHOTO ra3a B MO/e/I KPaeBbIX TOKOBBIX COCTOSIHUM.

[HpelioBblii TiepeHOC 3apsiia B HEYIOPSIOUeHHOW [BYMEpPHOUW CUCTeMe B TMOCTOSHHOM
3/IeKTpUUeCKoM Trosie. JIpeiidoBas cCkopocTb. BpeMsi paccesiHUS 10 UMITYJIBCY.

OyHkuya pacnpegenenus @epmu-/upaka. BonmHosou Bektop ®epmu.

KoHpakraHnc 6anmucTiieckoro rnMpoBOoJHUKA. [IByXToUeUHOe U YeThbIpeXTOueuHoe U3MepeHre
KOH/IaKTaHCa.

3aBUCHMOCTb KOMIIOHEHT TeH30pa CONPOTUB/IEHMSI OT MarHWTHOTO TOMSl B [JByMEpPHOMU
CUCTeMe B paMKax Mozenu [lpyze.

TpaHcnopTHOe BpeMsi peakCcaliiy ¥ KBAHTOBOE BPEMSI >KHU3HU.

Ocumnnsuun [ly6HrkoBa - ie ['aa3a B BEIPOXK/[EHHOM /IByMEPHOM 3/IEKTPOHHOM rase.
V3mepeHue MpOBOJUMOCTH IBYMEPHOTO 3/IEKTPOHHOTO Ta3a IMpy MoMoliu gucka KopbuHo.
ONeKTPOH-3/IEKTPOHHOE PacCesiHWe B BBIPOXK|EHHOW JIEKTPOHHOM CUCTEME.

[Meprog 1 aMIIMTya MarHeTorosieBbix ocuusiui ly6HukoBa - e T'aa3a.

V3mepeHne KOMIIOHEHT TeH30pa CONPOTUBJIEHUSI MeTOZIOM BaH fiep [lay.

CrieKTp SHepreTMUeCKUX COCTOSIHMM [IByMEpPHOW 5/1eKTPDOHHOW CHUCTEMbI B TIONEPEYHOM
MarHMTHOM I10JI€.

Cnabast iokanu3aiysi. BepositrHocTh c6ost a3bl. KBaHTOBBIE TIOTIPABKH K ITPOBOJUMOCTH.
V3mMepeHne KOMIIOHEHT TeH30pa CONPOTUBJIEHUS TIPYA NTOMOIM MOCTHKa X0JI1a.
OneKTpoH-()OHOHHOE paccesiHVe B IBYMEPHOM CUCTEMe.

OddexT AapoHoBa-boma. D1eKTPOHHBIN KO/bLIeBOM HHTepdepoMeTp.

[IByMepHBIl 5/1IeKTPOHHBIN ra3 B TJIaBHOM OJHOMEPHOM IepUOANUYeCKOM MOTeHLase.
CreneHb BbIDOXK/IeHUSI ypPOBHeM JlaHziay 1 UX yILMPeHUe.

V3mMepeHre NOABM)XKHOCTH Y KOHLIEHTPALMM /IByMEPHOTO 3/1eKTPOHHOTO rasa Mpy MOMOLIY
MOCTHKa XoJia.

CousmepuMble OCLW/UISALIMMA COTIPOTHB/IEHUS B IByMEPHOU KBa/IpaTHOM pelleTKe aHTUTOYeK.
KBaHTOBBIV TOUEYHBIM KOHTAKT.

YpaBHeHue bosbliMaHa /1711 BBIDOXK/|EHHOW CHCTEMBI B MOCTOSIHHOM 3JIEKTPUYECKOM
roJie.

Bpemsi sHepreTrueckol pesiakcaruu.

YHuBepcasbHble (UTyKTyaliu KOH/JaKTaHCa B Me30CKOITMUeCcoi cucTeme.

Mogens Jlopenija. Pomb 3¢ (heKkToB «maMaTH» B MarHeTOTPaHCIIOPTe.



104. CrieKTp HepreTMUeCKUX COCTOSIHUM Y KOHLIEHTpaLysl JEeKTPOHOB B NPSIMOYTO/IbHON
KBaHTOBOM siMe. COOTHOLLIeHWe DUWHINITelHa /151 BBIDOXK/AEeHHOW JByMEpPHOM CUCTEMBI.

105. KBanTOBBIM 3¢ dexT Xonna.

106. 3aBUCMMOCTb ONTHYECKUX CBOWCTB OT KOHLIEHTpalUMW HOCUTeslel  3apsja,
TeMIlepaTyphl, JaB/AeHUs], HANPS)KEHHOCTH MarHUTHOTO U 37IEKTPUYeCKOTO MOJIei.

107. HepaBHoBecHbIe HOcUTeM 3apsiia. ['eHeparusi u pekoMOuHaLwsi. Hapactanue u crniaf

KOHI[eHTpaIlid HEPABHOBECHBIX HOCHUTeNeH 3apsijia Tocje BK/IFOUEHHWS W BBIK/IIOUEHUS
ocBeileHusl. JIuHeliHas pekomOuHaiusA. KBazpatuuHasi pekoMOuHarus. IloHsThe
MIHOBEHHOTO BPeMEeHU >KU3HU.

108. N3nyuatensHast pekoMbuHaius. KoHIleHTpaljMoHHbIe, TemMriepaTypHble 3aBUCUMOCTU
BpPEMEHH >KHU3HH, 3aBUCUMOCTH OT YPOBHSI OCBelljeHUs (TeMIla peKOMOWHAIHN).

109. YnapHass pekoMmOuHaiusi. KoHIleHTpal[MOHHBIe, TemrepaTypHble 3aBUCUMOCTHU
BpPEMEHH >KHU3HH, 3aBUCUMOCTHU OT YPOBHSI OCBelljeHUs (TeMIla peKOMOWHAIHN).

110. PekoMOuHaIsi yepe3 YpPOBHM B 3ampelljeHHON 3o0He. KoHIleHTpaljuoHHEIe,
TeMITepaTypHble 3aBUCUMOCTH BPEMEHH >XU3HU, 3aBUCUMOCTH OT YPOBHS OCBeIlleHus (TeMIia
peKoMOUHALUN).

2 ITacnopT BbINyCKHOM KBa/TM(UKAIHOHHON PaboThI
2.1 O6o01eHHas CTPYKTypa 3alMThI BbIMYCKHOM KBau(pukanuoxnHoi padorsl (BKP)

O6o6mieHHasi CTPyKTypa MoAroToBKHY | 3amuTel BKP npuBezseHa B Tabmure 2.1.1.
Tab6muna 2.1.1

Pa3jesnbl ¥ 3TanbI

Koa v HauMeHOBaHMe .
NuaukaTopbl KOMIeTeHIUH BKP

KOMIIeTEHIJUH CTyAeHTa

YK-1Crniocoben
OCYIIIeCTB/ISITh
KpUTHUEeCKUI aHa/ln3
MPO0JIEMHBIX
CUTYyalMii Ha OCHOBE
CHCTeMHOTO TI0AX0/a,
BbIpabaThIBaTh
CTpaTervio AelCTBUi

3a/laHMe Ha
BBIITyCKHYIO
KBa/TU(UKAI[MOHHY

YK-1.1CocraBnsieT aHHOTALUU 10 pe3y/bTaTaM [OKCKa 10 pabory,
vH(bopMaLiY U3 JOKyMeHTaIbHbIX UCTOUHHUKOB U cofiep>KaHue
UCc/ie[j0BaTeIbCKOH JITeparypbl (nepeueHb
pasziesioB),
aHaUTH4e CKUM
0030p MTepaTyphl,
3aK/II0ueHre

coziep)KaHue
(nepeuenb

YK-1.2Co3paeT aHanUTHYe CKUI 0030p M0 3a[aHHOM paszesios), Lie/ 1
TeMe, COTIOCTAB/IsIS JAHHbBIE Pa3/TMUHBIX UCTOUYHUKOB C 3aaun
WCTIO/Th30BaHEM KPUTePHUATLHOTO TIOAX0/1a HCC/Ie[I0BaHUS,
aHa/IUTUYe CKUM
0030p /TUTEpaTyphI,
3aKJTIOUeHUe

YK-1.3AHami3upyeT npobieMHYI0 CUTYaLUIO KakK BBeZleHue
CUCTEMY, BbISB/ISS €e COCTaBJIAOLINe U CBA3U MeXIY (BK/IFOUAROIIIEE
HAMH aKTya/JbHOCTb
BbIOpaHHOH
TeMaTUKH), Lie/ld U
3a/jauun




WCCIie[OBaHMUs,
CIUCOK
VICTI0/Tb30BaHHBIX
HWCTOYHUKOB (B TOM
YKc/ie UICTOYHUKU
Ha MHOCTPAHHOM
SI3bIKE),
NpUIOXKeHuUs (TIpu
HeoOXOAMMOCTH),
3aKJTIOUeHue

3a/laHye Ha
BBIMYCKHYO
KBa/TU(UKAI[MOHHY
YK-1.40npepensiet npobesisl B UHPOPMALHH, t0 pabory,
HEeo0X0UMOM Jj1s1 peltieHust Tpo6IeMHON CUTyalyu, 1 cofiep>KaHue
MIPOEKTUPYeT TIPOLeCChI TI0 UX YCTPaHEeHHUI0 (nepeueHb
pa3iesioB),
aHaUTHUe CKUM
0030p /UTEpaTyphl,
3aKJ/IIoueHue
cofiep>KaHre
(nepeueHb
YK-1.5Pa3pabaTbiBaeT 1 COfiep>KaTe/IbHO apryMEHTHPYEeT pas/iesios), ey u
CTpaTeTuio pelieHus NMpobeMHoN CUTyalui Ha 0CHOBE 3a/jaun
CUCTEMHOTO U MeXAUCLIUIIMHAPHBIX MOAX0/0B HCCeI0BaHus,
aHaIMTUYe CKUH
0030p MTepaTyphI,
3aKJ/IIoueHre
BBe/ieHUe
(BK/IIOUAROITIEE
aKTyanbHOCTb
BbIOpaHHOH
TeMaTHKH), 11eJTH U
3a/jauun
HCCiefioBaHus,
CITUCOK

YK-1.6/crionb3yeT T0rMKO-MeTOZ,010rnue CKAN
WHCTPYMEHTAapUii 17151 KpUTUUeCKOM OLIeHKH
COBpeMeHHbIX KOHLeTI U (hrmocodckoro u

o < WICTOJ/Ib30BaHHBIX
COLMANBbHOTO XapakKTepa B CBOeH NpeiMeTHOM obmactu
HCTOYHHKOB (B TOM

YKnC/ie UICTOYHUKU
Ha MHOCTPAHHOM
SI3bIKE),
npuIoKeHust (Tpu
Heo0X0IMMOCTH),
3aKJIIOUeHHe

YK-2CnocobeH
YIPaB/IATh TPOEKTOM
Ha BCeXx JTarax ero
JKU3HEHHOIO LUK/Ia

cozepkaHue
(nepeueHb
paszenos),
YK-2.1®opmynupyeT Ha OCHOBe TI0CTaB/IeHHOU BBe/ieH1E
npo06sieMbl TIPOEKTHYO 33/lauy U Cr1ocob ee pellieHust (BKI/TIHOUAROLIIEE
yepe3 peasM3aljvio IPOEKTHOrO YIIpaB/ieHus! aKTyanbHOCTb
BbIOpaHHOM
TeMaTHKH),
3KOHOMUYEeCKast
4acThb
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cofep>KaHue

(nepeueHn
pasiesioB),
BBe/leHHe
YK-2.2BbIsIB/IIeT pe3epBhl M pa3pabaThiBaeT MephI M0 (BK/TFOUAIOLIIEE
obecrieyeHHI0 peXXUMa pecypco3ddeKTHBHOCTH Ha aKTya/bHOCTb
TIpeJIIpUATAN BbIOpaHHOM
TeMaTHKH), LieJId U
3a/,aun
WCCIe[lOBaHMS,
9KOHOMUYEeCKast
4acThb
BBeJleH1e
YK-2.3Pa3pabaTbiBaeT KOHLIETILIMIO ITPOEKTa B PaMKax (BKTIOUaAKOLIee
0003HaueHHOI pobeMbl: (GopMyHUpPYeT Liesib, 3a/lauM, aKTyaabHOCTb
000CHOBBIBAET aKTyaTbHOCTh, 3HAUUMOCTh, O’KH/IaeMbIe BbIOpaHHOM
pe3yJIbTaThl ¥ BO3MO)KHbIE C(epbl X IIPUMeHeHUs TeMaTHKH),
9KOHOMUYEeCKast
YacThb
cofiep>KaHue
(nepeuenb
YK-2.40cy1ecTBasieT MOHATOPHUHT X0/,a peann3aliy paszienos),
IIPOEKTa, KOPPEKTUPYeT OTK/IOHEHUsI, BHOCUT BBe/IEH1E
JIOTIO/IHUTe/IbHbIe U3MeHeHNs] B IIJIaH peaju3aliu (BKITHOUAROLIIEE
TIPOEeKTa, YTOYHseT 30Hbl OTBETCTBEHHOCTHU yUaCTHUKOB aKTya/bHOCTb
MpoeKTa BbIOpaHHOM
TeMaTHKH),
9KOHOMUYeCKast
4acThb
YK-3Cnocoben
OpraHv30BbIBaTh U
PYKOBOJWTE PaboTOi
KOMaH/Ibl,
BbIpabaThIBast
KOMaHZIHYIO
CTpaTeruto AJs
JOCTYKEeHUs
TMOCTaB/IeHHOH Liex
YK-3.1YuacTByeT B BBIIIOJIHEHUU [IPOEKTOB IPYIIIIOBOIO TO/IFOTOBKA
XapakTepa Ha pa3/MuHbIX CTaJUsIX UX MOATOTOBKHU U f0KNaza,
peanu3alim: «IJIaHWPOBaHKe ? IPOeKTUPOBaHNe —
WCCIIefloBaTesbCKast

[IpUMeHeHYe ? [IPOU3BOACTBO»

(poekTHast) yacTb

YK-3.2BbipabaThiBaeT CTpaTervio COTPYAHUYECTBA U Ha
ee OCHOBe OpraHu3yeT 0TOOp WIeHOB KOMaH/IbI /ISt
JIOCTW>KeHUsI M0CTaB-JIeHHOU Lie/iu

Le/A U 3a7iau
WCCIe[loBaHus,
WCCIIeloBaTesbCKast
(mpoekTHast) 4acTb

YK-3.3[11aHupyeT KOMaHHYI0 paboTy, pacrpeenseT
TIOpYyYeHUs U JieJierupyeT MOJTHOMOUMS UsieHaM KOMaH/ bl
C YUYETOM UHTEPECOB, 0COOEHHOCTEH MOBeIeHUS U
MHEHU! ee 4/IeHOB

aHa/IMTUYe CKUH
0030p MTepaTyphl,
WCCIIefloBaTesbCKast
(mpoekTHas) 4acTb

YK-4Cnocoben
TIPUMEHSTh
COBpEMEHHBIE
KOMMYHHUKaTHBHbIE
TEXHOJIOTHH, B TOM
yuc/ie Ha
HMHOCTPaHHOM(BIX)
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s13bIKe(ax), Asst
aKa/leM1ueCcKoro 1
ripoceCCHOHATEHOTO
B3aNMO/IeHCTBIUS

YK-4.1T1pencraBrsieT pe3y/ibTaThl akaZieMUueCcKoi 1
rpodeccHoHaNbHOMN AesITe/IbHOCTH Ha pa3/InyHbIX
My O/TMYHBIX MEPOTIPUSATHSAX, BK/TIOUAsT ME>KTYHAPOHBIe,
BbIOMpasi Hanbo Iee TIOAXOASAIIHN popMaT

MOJITOTOBKA
JOKJIazia,
HCCrie[oBaTeNbCKast
(poekTHast) yacTh

YK-4.2 AprymMeHTUPOBaHHO U KOHCTPYKTHMBHO
OTCTauBaeT CBOY IO3ULIUU U UJIeU B aKaJleMUYeCKUX U
rpodeccroHabHbIX JUCKYCCUSIX Ha TOCyAapCTBEHHOM

a3bike PO 1 MHOCTpaHHOM SA3bIKe

TIO/ITOTOBKA
JOK/Ia/a,
HCCyiefjoBaTe NbCKast
(mpoekTHas) YyacTb

YK-4.3BnasieeT HaBbIKaMU Be/IeHUsI [1eJI0BOM MepernucKu
Ha PyCCKOM U MHOCTPAaHHOM $I3bIKe

TMIO/ITOTOBKA
JOK/Ia/a,
HCCyiefjoBaTe NbCKast
(TpoekTHast) YacThb

YK-4.4Cocrasinser, 1epeBOSUT U peflaKTUPYeT
pasUYHble aKafieMUUecKre TeKCThbl (pedeparsl, 3cce,
0030pBI, CTaThH U T.7I.), B TOM YKC/Ie HA UTHOCTPAHHOM

SI3bIKe

TMIO/ITOTOBKA
JOK/Ia/a,
HCCyiefjoBaTe NbCKast
(mpoekTHast) yacTb

YK-5Crnocoben
aHaJIM3UPOBaTh U
YUHTHIBATh
pa3HooOpa3sue Ky/IbTyp
B TIpoljecce
MEXKY/IETYPHOTO
B3anMO/IeHCTBUS

YK-5.1AHanusupyeT BaKHeHII1e Heo/Ioruueckie u
L|eHHOCTHBIe CUCTeMbl, COPMUPOBABLLIMECS B XO/ie
MCTOPUYECKOTO Pa3BUTHSI; 000CHOBBIBaeT akTya bHOCTb
VX UCII0/Ib30BaHUA TIPY COLMAIbHOM U
ripodecCHOHANBHOM B3aUMOZeCTBUN

3amTa BKP,
HCCIiefioBaTesbCKast
(poekTHast) yacTb

YK-5.2006ecmneurBaeT co3/jaHie HeZIMCKPUMHUHALIMOHHOM
CpeZibl B3aMOZ,eNCTBYS NTPU BBITIOJIHEHUU
ripodhe CCHOHABHBIX 3a/1au

3ammra BKP,
Hccrie[oBaTeNbCKast
(mpoekTHas) yacTb

YK-5.3BricTpanBaeT coljaabHOe rpodeccroHaabHOe
B3aMMOJIeHCTBYE C yUeTOM 0COOEHHOCTeN 0CHOBHBIX
(hopM HayyHOTO U peIMIMO3HOTO CO3HAHUS, Je/I0BOM U
00111eli Ky/IbTYpbI TIPe/ICTaBUTEeH APYTHUX STHOCOB U
KoH(eCcHid, pa3/IMYHbIX COLMABHBIX TPYIIIT

3ammTa BKP,
HCCIiefioBaTesbCKast
(poekTHast) yacTb

YK-6Criocoben
oTIpe/iesiiTh U
peann3oBbIBaTh
TIPHOPUTEThI
COOCTBEHHOH
JIeSTe/IbHOCTH U
CI1oco0Osbl ee
COBEPIIIEHCTBOBAHMS
HAa OCHOBe
CaMOOLIEHKHU

YK-6.1011eHrBaeT CBOM peCypchl ¥ UX MpeJienbl
(JIMUHOCTHBIE, CUTyaTUBHbIE, BpEMEHHbIE), ONITUMasIbHO
UX UCIIO/Ib3YeT [JIS1 YCIIELIHOTO BhIIO/THEeHMS

nejad v 3aiaqun
uccjaenoBaHusd,
3dK/IIOUeHHe
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MOPYYeHHOr0 3aJjaHus

3aJjaHue Ha
BBIITYCKHYIO
KBa/TU(UKAL[MOHHY
YK-6.20r1peienisieT IpUOPUTETHI TIPodeCCUOHATLHOTO 10 pabory,
poCTa 1 Cr1ocobbl COBEPIIIEHCTBOBAHMS COOCTBEHHOMH c Oﬂep)KaHI; o
JesiTelTbHOCTY Ha OCHOBE CaMOOLIEHKH 110 BEIOpaHHBIM (epeyeHs
KpuTepHAM paszenoB), e/ U
3a/jauun
HCCiefioBaHus,
3aK/ItoueHue
aHHOTaLus,
YK-6.3BbIcTparBaeT TMOKyH0 MpodeCccroHanbHY0 coziepKaHue
TPaeKTOPHUIO, UCTIO/b3Ys] UTHCTPYMEHThI HelPephIBHOTO (niepeueHs
obpa3oBaHus, C Y4eToM HaKOI/IeHHOT'O OIIbITa Da3/IeNIoR), 1Ie/H 1
npodeCCHOHANBHON JeAaTeIbHOCTH U AIMHAMAYHO
WU3MEHSTIONUXCsT TpeOOBaHUM PhIHKA TPYy/ia 3ajatn
WCCIe[loBaHus,
3aK/ItoueHue
OTIIK-1Cnocobex
CTaBUTh U PellaTh
WH)KeHepHbIe U
Hay4YHO-TeXHUYeCKHe
3aJauu B 00/1aCTH
HaHOTEXHOJIOTHH 1
MUKPOCHCTEMHOMN
TeXHUKW U HOBBIX
MEXKIVCLUTITHHAPHBIX
HarpaeJieHUsIX Ha
OCHOBe
eCTeCTBeHHOHAYYHbIX
Y MaTeMaTrhyeCcKuX
Mojiesei
3a/jaHre Ha
BBIITyCKHYIO
OIIK-1.1Bnafeer MmaTeMaTuyeCKUM araparoM JJjist KBa/INHUKALHOHHY
OMHCaHusl, aHaIN3a, TeOPETUUECKOTO U 10 paBoTYy, BBE/ICHHe
9KCIIepUMEHTAa/IbHOTO UCC/IeJOBaHNS ¥ MOZe/TMPOBaHNS (BKTIOU@IOMee
MIPOLIECCOB CUHTE3a, JMarHOCTUKU U q)yHKuHOHHpOBangﬂ AKTYAHHOCTD
MaTepHaioB U KOMIIOHEHTOB HaHO- ¥ MUKDPOCHCTEMHOU BLIBpaHHOM
TEXHHIA TEeMaTUKW), Lied U
3a/jaun
WCC/Ie[loBaHUsI
3aJjaHue Ha
BBIMTYCKHYO
OI1K-1.2Mcrnosip3yeT Hay4YHbIM HHCTPYMEHTapUi KBa/TM(DUKALJHOHHY
pa3MUuHbBIX 0bacTelt GU3MKY /IS ONTHUCAHUS, aHa/IN3a, 10 paboTy, BBeeHMe
TEeOpPeTUUeCKOT0 M IKCIIePUMEeHTAbHOTO UCC/IeflOBaHuUs U (BKTIOUarOITIEe
MO/Ie/TMPOBaHUs TIPOIIeCCOB CHHTe3a, ANarHOCTUKU U
(yHKLIMOHUPOBaHUsI MaTepUaioB U KOMITIOHEHTOB HaHO- AKTyaJIbHOCTD
Y MUKPOCHCTEMHOM TeXHUKH BBIGpAHHOM
TeMaTUKu), LieJid U
3a/jauun
WCC/Ie[JOBaHUS
OIIK-1.3/cronb3yeT HHU3UKO-XUMUUeCKAN TIOAXO/, /ISt 3ajaHye Ha
OMHCaHus, aHau3a, TeOPETUUECKOTO U BBIITY CKHYIO
9KCIePHMEHTA/TbHOT0 UCC/Ie/J0BAHMS 1 MOJENMPOBAHUS | gpa i(UKALMOHHY
TPOLIeCCOB CUHTE3a, IUarHOCTUKHU U (DYHKLII/IOHI/IPOBaHIgH 10 paboTy, BBE/ICHHE
MaTepHuasioB U KOMITIOHEHTOB HaHO- U MUKPOCUCTEMHOM (BKTOUarOITEe
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TeXHUKH

aKTya/IbHOCTh
BbIOpaHHOH
TEMaTHKH), LIeJT U
3a/1auu
WCC/IeI0BAHUSI

OIIK-1.4Vcnonb3yeT NpUK/IaZHble IIPOrpaMMbl U
CpeACTBa aBTOMaTHU3MPOBAaHHOTO MPOEKTUPOBAHKS TIPU
pellleHUY WHKeHepHBIX 3a/au

CIIMCOK
WICTIO0/Ib30BaHHBIX
WICTOUHUKOB (B TOM
YyHCJle UICTOYHUKU
Ha MHOCTPAHHOM
SI3bIKE),
TIpUIOXKeHust (TIpy
HeoOX0IMMOCTH),
HCcylefj0BaTe/bCKast
(TpoekTHast) YacThb

OTIK-2CniocobeH
yTIpaB/sATh
ripodheCCHOHATLHON 1
WHOM J1eITe/IbHOCThIO
Ha OCHOBe
TpUMeHeHUs 3HaHUH
MTPOEKTHOTO U
(hMHaHCOBOTO
MeHe/PKMeHTa

OTIK-2.1TInaHupyeT OHOPKET MaJIoro MperpUsITHs,
CrielMaau3upyIoLerocs Ha MpON3BOACTBe
BBICOKOTEXHOJIOTUYHOM MPOAYKLIUN

aHaUTHU4e CKUM
0030p /TUTEpaTypHI,
HCCrie[oBaTeNbCKast
(TpoekTHas) YacTh

OIIK-2.2BnazeeT onbITOM NPOU3BOCTBEHHOIO
MeHe/)KMeHTa: pacyeTa SKOHOMHUYeCKO# U
pecypcoadhdheKTUBHON COCTaB/ISIOIIEeH MPY BLITIOTHEHUH
HCCIIe/IOBaTeTbCKON PabOoTHI

aHaUTHU4e CKUM
0030p /TUTEpaTypHI,
HCCrie[oBaTeNbCKast
(TIpoexTHast) YacTh

OIIK-3Cnocoben
YTIPaBJIsATh
JKI3HEHHBIM LIUKJIOM
Co371aHust
WHKeHepHbIX
MPOJIYKTOB B 00/1aCTH
HAHOTEXHOJIOTHI 1
MMKPOCHCTEMHOMN
TEXHUKH C YU€TOM
3KOHOMMYE CKHX,
9KOJIOTUUE CKHX,
COLMANBHBIX U APYTUX
OrpaHuYeHU

OIIK-3.1BnaseeT coBpeMeHHbIMU METOAMH aHasn3a

3¢ deKTUBHOCTH POU3BOJCTBEHHOTO MPOL{eCca U OLIeHKU

TIPOU3BO/ICTBEHHBIX MOTEPh U MOAX0aMH K pa3paboTke
KOMI1JIEKCa MepOTIPUATHH T10 UX YCTpaHeHUIO

BBefIeHUe
(BKJTHOUAROLIIEE
aKTya/IbHOCTb

BBIOpaHHOM
TeMaTuKH), Lie/Iv U
3a/jauun
WCCIie[OBaHMUs,
WCCIIefloBaTesTbCKast
(mpoekTHast) 4acThb

OIIK-3.2TIpoBOSUT TEXHUKO-IKOHOMHYECKOe
000CHOBaHMe U SKOHOMHUUYECKYHO OLIEHKY TTPOEKTHBIX
pelleHN U MH)KeHEPHBIX 3a7a4

CTICOK
WICTIO/Tb30BaHHBIX
HWCTOYHUKOB (B TOM
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YKMC/Ie HICTOYHUKH
Ha WHOCTPAHHOM
SI3bIKE),
npuioKeHus (Tipy
HeoOXOANMOCTH),
HCCrie[oBaTeNbCcKast
(mpoekTHas) yacTb

OIIK-3.3AHanv3upyer 1 OLleHUBAeT 3aTpaThl
TIpeJnpUsATHUs (TPOeKTa) C yUeTOM UHKeHePHBIX PUCKOB

BBefIeHUe
(BKJTIOUAROIIIEE
aKTya/IbHOCTh

BbIOpaHHOM
TEeMaTUKH), Lied U
3azauu
WCCIIe/[OBaHMUSI,
Hccrie[oBaTeNbCKast
(mpoekTHas) UaCThb

OITK-3.4ITpoBOAUT 3KOOTHYECKYHO OLIEHKY TTPOEKTHBIX
pelleHU U MHXXeHepHBIX 3a/1ad

BBe/leHUe
(BKJTIOUAtOLIIEE
aKTyanbHOCTh

BBIOpaHHOM
TeMaTHKH), LieJId U
3a/jauun
HCCIefiOBaHus,
WCCIIefloBaTesTbCKast
(mpoekTHas) 4acTb

OIIK-4Criocoben
BBITIOJTHATD
WCCIIeIOBAHUS TTPH
pelieHnn
WH)KeHEePHBIX U
HAyYHO-TeXHHYE CKUX
3a71a4, BK/IrOUast
TJIaHUpPOBaHUe U
MIOCTAaHOBKY C/I0}KHOTO
9KCIIepUMEHTa,
KPUTUYECKYIO OI[eHKY
Y UHTEPIIPeTAL[|IO

pe3y/bTaToB
BBe/leHUe
(BKJTIOUAROIIIEE
OIIK-4.1CocTaBnsieT 1laH HayuHOHCC/IeJOBaTe/TbCKOM dKTya/IbHOCTb
JlesiTe/IbHOCTH, BK/TFOUasi IMTePaTyPHbIN MOMCK, CPOKU U BbIOpaHHOM
O C/IeZI0BaTe/IbHOCTD YKCTIePUMEHTA/TbHON PabOThI, TeMaTUKHN), LIe/1 U
00Cy)XZIeHUsT U aHa/T|3a pe3y/IbTaToB 3a/1auu
WCCeI0BaHus,
HccaeoBaTe/IbCcKast
(TpoekTHast) YacThb
BBe/leHUe
(BKJTIOUAIOITIEE
OI1K-4.2®opMupyeT JeMOHCTPALIMOHHBIA MaTepuasl u dKTya/IbHOCTb
Tpe/iCTaB/IsieT pe3y/bTaThl CBOeH UCCIe0BaTe/TbCKOU BbIOpPaHHOM
JIesITe/TbHOCTY Ha HayYHBIX KOH(EPeHIIUsAX, BO BpeMsi TeMaTUKHN), LIe/1 U
TPOME>KYTOUHBIX Y UTOTOBBIX aTTeCTalui 3a/a4n
HCCIefiOBaHus,
HCCIiefioBaTesTbCKast

(TpoekTHas) YyacThb

OIIK-5Criocoben
KCIOJIb30BaTh
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WHCTPyMeHTapun
dhopmanu3anyu
WH)KeHEepHBIX, HAyUHO-
TeXHUUeCKUX 3a/iay,
TIPUKJITHOE
MpOrpaMMHOe
obecrieueHue zJist
MO/Ie/TMPOBAHUS U
TIPOEKTHUPOBAHHS
00BLeKTOB, CUCTEM U
TMPOIL[eCCOB

OI1K-5.11TpoBoANT NaTeHTHBIN MOUCK B
npodeccroHaNbHOM 061acTu

aHaJIUTUUe CKUMA
0030p MTepaTyphI,
HccieqoBaTeIbcKast
(TIpoeKTHast) YacTh

OIIK-5.20mnpegesnsieT nepeueHsb peCcypcoB U
MPOrpaMMHOT0 00ecIieyeHus /IS UCTIOb30BAHUS B
nipoeCCUOHATBHOM ZeATeNTBHOCTH C YUeTOM TpeOOoBaHMi
WH(POPMAIIMOHHOW 0e30MacHOCTH

aHaJINTUUe CKUMN
0030p MTepaTyphI,
HccieqoBaTeIbCKast
(TIpoekTHast) YacTh

OIIK-5.3Vcnone3yeT NpuK/IaZHble IPOrpaMMbl U
CpeACTBa aBTOMaTHU3MPOBAaHHOTO MIPOEKTUPOBAHUS TIPU
pellleHUY WHKeHepHBIX 3a/1au

CIIMCOK
HCITO/Ib30BAHHBIX
HICTOUHUKOB (B TOM
YHCJle UCTOYHUKU
Ha MHOCTPAHHOM
A3bIKe),
IIPU/IOKeHNs (TIpU
HeoOX0IMMOCTH),
HCcyIefj0BaTe/bCKast
(mpoekTHas) YaCThb

OIIK-6Criocobes
JIeMOHCTPHPOBATh
COL[UAJTBHYIO
OTBETCTBEHHOCTH 34
TIPUHUMAaeMbIe
peIleHus], YUUTHIBAaTh
TIPABOBbIE U
KY/IbTypHBIE aCIeKThl,
obecrieunBaThb
yCTOWUMBOE Pa3BUTHE
MpY BeJieHU!
ripocheCCHOHATEHON 1
VHOM JesITe/IbHOCTH

OITK-6.1PaccunTbiBaeT AIUTE/IbHOCTD BBITIOTHEHMUSI
TeXHOJIOTUUeCKUX OIepaliii C UCT0/b30BaHUeM
HOPMAaTHBHBIX CITPABOYHUKOB

aHa/IMTUYe CKUH
0030p /UTEpaTypsl,
HccriejoBaTeNbCKast
(mpoekTHast) 4acThb

OIIK-6.201eHuBaeT 110 KpUTEPUsIM TeXHOJIOTUU CUHTe3a

MaTepHrasioB HAHO- ¥ MUKPOCHCTEMHOM TeXHHKHU C TOUKU

3peHus1 6e30MacHOCTH /ISl COTPYAHUKOB U OKPY>KaroLIleit
cpefbl

aHa/IMTUYe CKUH
0030p /UTEpaTypsl,
HccriejoBaTeNbCKast
(mpoekTHas) 4acTb

OTIK-6.3Vcrio/ib3yeT METOUKH OpraHr3aliy PaboThI
MepcoHasa, CoOMOIeHUs TEXHOIOTHYECKON W TPYIOBOH
JUCLIATUINHBI

CIIUCOK
HCII0/Ib30BaHHBIX
HMCTOYHUKOB (B TOM
YHC/Ie UCTOUYHUKI
Ha MHOCTPAHHOM
SI3bIKE),
TIPUJIOKeHUsT (TIPU
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He0OX0JUMOCTH),
HCCrie[oBaTeNbCKast
(mpoekTHas) yacThb

OTIK-7CniocobeH
pa3pabaTbIBaTh U
aKTya/iM31upOoBaTh
HayYHO-TEXHUYECKYHO
[TOKYMEHTAIHIO B

obnactu
HaHOTEXHOJIOTUU U
MHKDPOCHCTEMHOU
TeXHUKA
OIIK-7.1Mcrionb3yeT TeEXHUUYECKYIO U CIIPABOYHYHO AHA/IMTHYE KM
JIATEPATypY, HOPMATHBHbIE IOKYMEHTBI PH BBITOMHEHHH | 6200 nyrrenaryper,
MCCIIe/IOBaTebCKOM paboThl B 00/1aCTH HAHOTEXHOJIOTHIA
o WCCIIefloBaTesTbCKast
¥ MUKPOCHCTEMHOMN TeXHUKU
(poekTHast) yacTb
CIIMCOK
VICTIO/Tb30BaHHBIX
HCTOYHHKOB (B TOM
OIIK-7.2CocTaBnasieT 0T4eThl 10 9KCTepUMeHTa/bHbIM 1 HC/Ie UCTOUHMKH
TeopeTUUeCKUM UCC/IeI0BaHUSM, TTPaKTHYe CKOM Ha HHOCTPAHHOM
JlesiITe/IbHOCTU B COOTBETCTBUM C YCTaHABIMBaeMbIMU I3bIKE)
TpebOBaHUAMU ’
TIpUIoXKeHus1 (TIpu
HeoOXOAMMOCTH),
HcciiefioBaTesTbCKast
(TpoekTHas) YaCTh
ITK-1T'oToB

(hopmynupoBaTh Lieu
Y 3a/1aul HayIHBIX
HCC/IeIOBaHUM B
obnmactu
HAHOTEXHOJIOTUHX U
MHUKPOCHUCTEMHOMN
TeXHUKH,
000CHOBaHHO
BbIOMpATh
TeopeTHUUeCKre U
SKCIlepUMeHTa/bHble
MeTOZbl ¥ CPeZiCTBa
pelLleHus
c(hOopMy/TMPOBaHHBIX
3a71au

ITK-1.13HaeT NpUHLMIILI IOCTPOEHUS U
(YHKLMOHUPOBaHUS U3/e/TM HAHOTeXHOJIOTUX U
MHKPOCHUCTEMHOW TEXHUKHU

BBeZIeHUE
(BkMrOUAtOIIIEE
aKTya/abHOCTb

BbIOpaHHOM
TeMaTUKu), LieJid U
3a/jaumn
WCCe[loBaHus,
HCCylefjoBaTe/bCKast
(IpoekTHast) YacThb

ITK-1.2¥MeeT pacCUUTBLIBATh PEXXUMbI paOOTHI U3/1e/TUM
HaHOTEeXHOJIOTUH U MUKPOCUCTEMHON TEXHUKU

HCcyIefj0BaTe/bCKast
(poekTHast) yacThb

ITK-1.3BsajieeT HaBbIKaMH BbIOOPA TEOPETUUECKUX U
JKCIIePUMeHTaIbHbIX MeTOZI0B MCC/Ie/OBaHUM

WCCIIefloBaTesTbCKast
(mpoekTHas) 4acTb
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[IK-2ToToB
pa3pabaThiBaTh

METOZIVKU TIPOBeIeHUst

HCCeIOBaHUN 1

H3MepeHuit
rapaMeTpoB U
XapaKTepUCTUK
W3Jenuit
HaHOTEXHOJIOTUU U
MHKDPOCHCTEMHOU
TeXHUKH,
aHa/M3UPOBaTh UX
pe3y/bTaThl
BBe/IeHUe
(BK/IIOUAROITIEE
aKTya/JIbHOCTb
ITK-2.13HaeT CTPYKTYDPY METOJMKH MPOBE/IeHHs BLIGPAHHOI
WCCeI0BaHUI U U3MepeHUl NapamMeTpoB U TeMATIKH), [{e/] 1
XapaKTepUCTHK
3a/jauun
HCCel0BaHus,
HcCcaeioBaTe/bCKast
(mpoekTHast) 4acTb
CIMCOK
HCTIO/Th30BAHHBIX
HCTOYHUKOB (B TOM
[TK-2.2YMmeeT aHa/M3UPOBaTh pe3y/bTaThl UCC/Ie0BaHUM uuncie HCTOYHHUKH
Y U3MepeHU rapaMeTpPOB U XapaKTepPUCTUK U3[e/TAi Ha MHOCTPAHHOM
HaHOTEXHOJIOTMH U MUKPOCUCTEMHOW TEXHUKU sI3bIKe),
npuioKeHus (Tipy
Heo0XOAMMOCTH),
HCCIiefioBaTesTbCKast
(mpoekTHast) 4acTb
BBej/leHHe
(BKJTIOUAIOITIEE
aKTya/lIbHOCTb
[TK-2.3BnafieeT HaBbIKaMHU pa3pabOTKH METOAVK BbIOpaHHOM
TIPOBe/IeHUsT UCCIeJOBaHUN U U3MepeHUi TeMaTUKH), LieJid U
3a/jaumn
WCCefioBaHus,
HCCIiefioBaTesbCKast
(mpoekTHas) YacThb
ITK-3T'oToB
pa3pabarbiBaTh
(usnueckue u
MaremaTuueCckKue
MO/Ie/i1, TIPOBOAUTh
KOMITbIOTEPHOE
MO/leJTMpOBaHue
HCCIeayeMbIX
(dhu3znueckux

MpoLeccoB B obnactu
HaHOTeXHOJIOTMU U
MI/IKPOCI/ICTEMHOﬁ
TeXHUKU

ITK-3.13HaeT ¢u3nyeckue 1 MaTeMaTHUeCKHe MOJEJTH U
METO/bl MOZIeTMPOBAHKS UCCIeAYeMbIX (U3NUeCKUX

nead v 3agauun

€ UCC/Ie[loBaHUs,

TMIPOLIECCOB, JIeKAaIUX B OCHOBe MPUHLUIIOB /1eCTBUS AHAJIMTIYe CKUA
00BeKTOB HAHOTeXHOJIOTMU U MUKPOCHCTEMHOM TeXHUKU 0630p JMTEpaTyphi,
uccre/ioBaTe/bCKast
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(mpoekTHas) YaCThb

[K-3.2¥meeT dhopmMynupoBaTh U pelliaTh 3aJau,
WCII0/Ib30BaTh MaTeMaThueCKUM arrapar ¥ Yic/ieHHbIe
MeTO/IbI [I/Is1 aHa/Iu3a, CUHTe3a U KOMITbIOTEPHOTO
MO/Ie/TMPOBaHMsI 0ObEKTOB HAHOTEXHOIOTHH U
MUKDPOCHUCTEMHOM TeXHUKHU

HCcrie[oBaTeNbCKast
(TIpoekTHast) YacTh

[1K-3.3Bnaseet MmaTeMaTHyeCKHUM arraparoMm Jjist
pellieHus TeopeTHUeCKUX U MPUKIAJHBIX 3a/jau U3
00/1aCTH HAHOTEXHOJIOTUHM Y MUKDPOCHCTEMHON TeXHUKH,
METO/JaMU UCC/IeJOBaHNS U MOJIe/TUPOBAHUS 00BEKTOB
HAaHOTEeXHOJIOTUH U MUKPOCUCTEMHON TeXHUKU

LIe/A U 3a7iauut
HCCIefi0BaHus,
aHa/IMTUUe CKUH

0030p /UTEpaTyphl,

HCCIIeloBaTe TbCKast

(mpoekTHas) UaCThb

[TK-4T'otoB
BBITO/THATH HayUHO-
TeXHUYECKHE OTUeTEl,
JIOKJIa/Tbl, MyOIUKaI K
10 pe3y/abTaTaM
BBITIO/THEHHBIX
HCCeJoBaHUM

[MK-4.13HaeT cTpyKTypy Y npaBuia 0GpopmIIeHuUs
Hay4HBIX ¥ TEXHUYECKUX OTUETOB

BBeZIeHHe
(BKJTHOUAROLIIEE
aKTya/JIbHOCTh

BbIOpaHHOH
TeMaTHKH),
aHa/INTHYeCKUM
0030p MTepaTyphl,
WCCIefloBaTesTbCKast
(mpoekTHast) 4acTb

[TK-4.2YMmeeT npeCTaBIsATh Pe3y/bTaThbl BbITOJTHEHHbIX
HCCJIe/IOBaHUM B BU/IE TOK/IA/IOB U TTyO/IMKAI[HA

AnHOTaLus, Leny u
3azauu
WCC/Ie/|0BaHUS,
aHa/IMTHYeCKUN
0030p /UTEpaTyphI,
TMOATOTOBKA
JI0K/Ia/ia, 3alurTa
BKP,
HccyiefjoBaTebCKast
(TpoekTHast) YacThb

[TK-4.3BnajieeT HaBbIKaMU My O/IMUHOTO TIPE/ICTAB/IEHUS
pe3y/IbTaToB BBIMOJHEHHBIX UCC/Ie0BaHUM

AHHOTaIMA, 11811 U
3a/1aun
HCC/IeIOBaHus,
aHaIMTHYe CKUI
0030p JIMTEpaTyphI,
IIOJIrOTOBKA
JIOK/Iaja, 3aluTa
BKP,
HCCIIeI0BaTe/IbCKast
(TpoekTHas) YacTh

IK-
19.B/HACnocoben
OCYIIIEeCTB/IATh
npodeccroHaNBHYI0
JeSITeTIbHOCTD C
Y4eTOM pPeruoHa/TbHBIX
0COOEHHOCTeH U
rnotpebHOCTelH
paboToziaTenei.
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BBe/IeHUE
(BKJTIOUAtOITIEE
aKTya/IbHOCTh

BbIOpaHHOH
TeMaTHKH),
HCCrie[oBaTeNbCcKast
(mpoekTHas) yacTb

[NK-19.B/HA.13HaeT crieliupuKy colaabHO-
KOHOMUYECKOTO Pa3BUTHS U PbIHKA TPy/a B 006/1acTu
npodeCCHOHANBHOM AeATeIbHOCTH B CBOEM PETHOHE.

BBefIeHUe
(BKJTIOUAROIIIEE
aKTya/IbHOCTh

BbIOpaHHOM
TeMaTHKH),
Hccrie[oBaTeNbCKast
(mpoekTHast) 4acThb

IMK-19.B/HA.2¥YmeeT peliiath rpodeccruoHaabHbIe
3a/lau¥ Ha TNpeANpUSITHSAX U B OpraHrn3aLysax
Npo¢UILHOM OTPac/iv CBOEro pervoHa.

2.2 CTpyKTypa BbINYCKHO#M KBa/TM()MKAIIMOHHOH PadoThI
BrinyckHasi KBasiMbuKaioHHast paboTa COIeP>KUT Crie[yoIre pa3zienbl:
- 3a/laHUe Ha BBIMYCKHYI0 KBaIU(UKALMOHHYIO paboTy
- aHHOTaLWs,
- copep)kaHue (TiepevyeHb pasziesioB),
- BBeJleHHe (BK/TIOYAIOLI[ee aKTyaTbHOCTh BIOpaHHOM TeMaTHKH),
- L|eJI4 U 33714y UCCIeJ0BaHusl,
- aHaJIMTHYeCKUW 0030p JIUTepaTyphl
- HCCaefioBaTebcKasi (MpOeKTHasi) 4yacThb
- 3KOHOMHYeCKas 4acCTb
- 3aK/IIoueHue
- CIIMCOK HCIIO/Ib30BaHHBIX WCTOUHUKOB (B TOM YMC/e UCTOYHUKHA Ha WUHOCTPAaHHOM
SI3bIKE)
- MIpUIoKeHus (TIpyA HeoOXOAUMOCTH).

2.3 MeTojuKa OLIeHKH BBITYCKHOM KBa/IM(UKALMOHHON PaboThI

2.3.1 BrinyckHas KBaJu(HKalMOHHAs paboTa MOAIEXXUT 00si3aTe/TbHON MyO/IMUHOM 3aIuTe
Ha 3acefannu ['OK. Unensl 'DK orjeHuBaroT cozep)kaHue paboThl U ee 3allUTY, BK/IHOYAROIYHO
JIOK/1aZl U OTBEThI Ha BOTIPOCHI, 110 KPUTEPUSIM, NIPUBe/IeHHbIM B pa3zere 2.4.

2.3.2 CoracoBaHHasi UTOrOBasl OLleHKA BBICTAB/SIETCS Ha OCHOBAHWM OLIeHOK wieHOB I'OK ¢
yueToM OLIeHKM pYKOBOAuTessi paboTbl. MToroBasi oijeHKa IO pe3y/bTaTaM 3all[UThl BBIMTYCKHOM
KBa/TM(PUKALIMOHHOM paboThl BeicTaB/sieTcs o 100-6ainbpHOM 1Kase, 110 OykBeHHOH 1kane ECTS
U B TpaJMLIMOHHOW ¢(opme (B COOTBETCTBUU C JeicTByomuM Iloso)keHHeM o0 OalIbHO-
PEeUTHHIOBOM CHCTeMe OLIeHKH JoCTKeHui cryaeHToB HI'TY).

2.4 Kpurepuu ouesku BKP
Kputepuu OIleHKM BBIMTYCKHOW KBa/UGbUKAMOHHON pabotel 1o 100-6asnbHOM 1IKasie
nipuBeZieHbl B Tabnvile 2.4.1. Ha ocHOBaHMM /IaHHBIX KpUTepueB Mpu oiieHke BKP zmenaeTcst BBIBOJ,

0 c(h)OpMHUPOBAHHOCTHU KOMIIETEeHLIUI U COOTHECEHHbIX C HUMU MUH/IMKAaTOPOB Ha Pa3HbIX YPOBHSIX.

Ta6muna 2.4.1

Yposenn
Kputepun onenku BKP c(opMHPOBAaHHOCT Auanaso
. H 0a/10B
M KOMIIeTeHIHHN
- BKP HOCHT caMOCTOSITe/TbHBINA XapaKTep; ITpogBUHYTHIN 87-100
- aKTyaJIbHOCTb TeMbl 000CHOBaHa;
- pesynbratl 1o Teme BKP aprymMeHTHpDOBaHBL, CaMOCTOSITEJIBHBI,
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0TOOpa)KaroT C(OPMUPOBAaHHOCTh KOMIETEHIIUH W COOTHECEHHBIX C
HUAMM WHJWKATOPOB HAa TPOJBUHYTOM YPOBHE W BLICOKWN YPOBEHBb
IO rOTOB/IEHHOCTH CTyZleHTa K €aMOCTOSITe/IbHON
nipodeCCHOHAIBHOM /IeSITeNTbHOCTH;

TpeficTaB/ieHHe pPabOThl B YCTHOM JIOKJ/IaZie TOJHOCTBIO OTpPakaet
T10JIyYeHHbIe pe3y/bTarhl;

3alUTa COINpPOBOX/JAETCS HaMIAQHOM Mpe3eHTalMeil pe3y/lbTaToB
BKP;

OTBeTbl CTy/JleHTa Ha BOMNPOChl KOMMCCUM apryMeHTHMpPOBaHbl U
CBU/IETE/ILCTBYIOT O IJTyOOKOM BJIa[IeHUU U3yUeHHBIM MaTepuasom;
cTpyKTypa u opopmienre BKP cootBeTcTByeT TpeboBanusm HI'TY;
BKP uMeeT TONOXUTENBHBIA OT3BIB HAYYHOTO DYKOBOAWUTENS U
PeLieH3HI0 peLleH3eHTa;

opurrHanbHOCTh TekcTa BKP 6/113Ka K MaKCHMa/TbHBIM 3HAaYeHHSIM.

BKP HOCHUT CaMOCTOSITe/ILHBIN XapaKTep;

aKTyaJIbHOCTh TeMbl 000CHOBaHa;

pe3yabrarel 1o Teme BKP aprymeHTHMpOBaHbI, CaMOCTOSITE/bHBI,
oTobpakaroT c(hOpMHUPOBAHHOCTH KOMITETEHIIUH U COOTHECEHHBIX C
HUMU WH/IMKaToOpoB Ha 0a30BOM YPOBHE W [JOCTaTOUHBIA ypPOBEHb
MOArOTOB/IEHHOCTHU CTyZleHTa K €aMOCTOSITe/TbHON
ripodeCCHOHAIBHOM /IeSITeNTbHOCTH;

npefcTaB/ieHde paboThbl B YCTHOM [OK/afie TIOJHOCTBIO OTPaXkaeT
T10JIyYeHHble pe3y/bTarhl;

3alliUTa COMPOBOX/AETCS HaIAAHON TIpe3eHTaleil pe3y/IbTaToB
BKP;

OTBeThbl CTyZleHTa Ha BOMNPOCHl KOMUCCHM apryMeHTHpPOBaHbl U
CBU/ETE/IbCTBYIOT O XOPOLLEM BJaZleHUH M3y4YeHHbIM MareprasioM;
ctpyktypa u opopmaenue BKP cootBercTByeT TpeboBanusm HI'TY;
BKP uMeeT TONOXUTENBHBIA OT3BIB HAYYHOTO DYKOBOAWUTENS U
PeLIeH3HI0 peLleH3€eHTa;

OpUTMHa/IBHOCTE  TekKcTa  BKP  cyljecTBeHHO — TpeBbIILIAeT
MUHHMAaJIbHO J0NyCTUMYIO 0710 (%).

Ba3oBbIit

73-86

BKP HOCHUT caMOCTOSITe/TbHBIN XapakTep;

aKTyaJIbHOCTh TeMbl 000CHOBaHa;

pesynbTatel Mo TemMe BKP aprymeHTHpOBaHBI, CaMOCTOSITEIBHBI,
0TOOpaXKaroT C(OPMUPOBAHHOCTh KOMIETEHIIUH W COOTHECEHHBIX C
HUMHY MH/MKaTOpOB Ha NOPOTOBOM YPOBHE U JIOCTAaTOUHbIM YPOBEHb
TIOATOTOB/IEHHOCTH CTy[eHTa K CaMOCTOSATeTbHOU
rpodhe CCUOHATLHOM /IeATeTbHOCTH;

npejcTaB/ieHHe paboThl B YCTHOM JIOK/IaJie OTpakaeT MOydeHHbIe
pesyJIbTarhl;

3alllUTa CONPOBOXKZAeTCsl HaIIA[AHOW TIpe3eHTallleil pe3y/bTaToB
BKP;

OTBeTbl CTY[EeHTa Ha BOMNPOCBl KOMMCCHUM CBHUJETeNbCTBYHOT O
BJIa/IeHUY U3yUeHHBIM MaTepuasoMm;

crpykrypa u opopmaenue BKP coorBercTByeT TpeboBanusim HI'TY;
BKP wumeeT TMO/IOXUTENBbHBIM OT3bIB HAyYHOTO PYKOBOAUTENS U
PeLleH3H1I0 PeLieH3eHTa;

OpUTMHa/NBHOCTE  TeKcTa BKP  He3HauuTenbHO — TpeBbIILIAET
MUHHMAaJIbHO AOMYCTUMYIO 0710 (%).

IToporoBeiii

50-72

BKP HOCUT He caMOCTOSTe/IbHBIN XapaKTep;

aKTya/lIbHOCTh TeMbl He 000CHOBaHa;

pe3ynbratel 10 Teme BKP orobpakaror He c(hOpPMHPOBaHHOCTH
KOMIIeTEHI[MM ¥ COOTHECEHHbIX C HHUMU WHAWKaTOpOB W He
TIOATOTOB/IEHHOCTb CTyZeHTa K CaMOCTOsITe/IbHON
npodeCCUOHAILHON 1esITeNIbHOCTH;

mpejcTaB/ieHde paboTel B YCTHOM JIOKJajie He OTpaXKaeT
TIOTyU€eHHbIe pe3y/ibTaThl;

3alljUTa CONPOBOXK/aeTCs ITpe3eHTarield;

OTBeThl CTyJeHTa Ha BOINPOChl KOMHCCHM CBHJETEIbCTBYIOT
(parmMeHTapHOM B/ajleHUM MaTepuasioM;

BKP BhbinosiHeHa ¢ HapyuieHusiMu TpeboBannii HI'TY K cTpykType u
ohopMm/IeHHIO JJAaHHOTO THMa pabor;,

Huxe noporosoro

0-49
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BKP wumeeT oOTpWlIaTeSbHBIN OT3bIB HAyYHOTO PYKOBOJUTENS U
PeLIeH3HI0 peLleH3eHTa;

MUHKMAaJ/bHO [ONyCTUMast [0/1s1 opurrMHanbHoro tekcra BKP Huke
YCTAHOBJIEHHOI'O IIPOLEHTA.
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