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Paspaborurku ocHOBHOH 00pasoBarenbHoil nporpammet (OOIT) MarucTpaTyphl:

uyneH-kopp. PAH n.x.H., mpod. E.B. IOproB %’V
aCCHCTEHT AM. lllapanaes ’l{,LM
L
K.X.H., JIOLEHT H.M. Mypariosa : /Z%g//{é/g{(g%/
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OOIl  maructparypel — obcyxnesa H  oJoOpeHa Ha  3acefaHuu  Kadeapsl
«HanomarepuanoB U HAHOTEXHOJIOTUHY MPoTOKoI Ne 14 ot «23» Mas 2019r.

3aBenyrouuii kadeapoit HaHOMaTEPUAIOB ¥ HAHOTEXHOJIOIUH

wieH-kopp. PAH n.x.H., mpod. _ = E.B. IOproB
(nozruce)
CormnacoBaHo:
Ha4daJIbHUK Y4eOHOTO yrpaBjieHus - — H.A. Maxkapos
W07
[Iporpamma MarucTpaTypsl 1o HaIlpaBJICHUIO IIOATOTOBKHU

28.04.03 «Hanomarepnanbl», Marucrepckas ImporpaMma «XHMHYecKasth TeXHOJOTHs
HAHOMATEPHAJIOB» DPACCMOTPCHA M YTBEPXKJEHA Ha 3acelaHHu Y4yeHoro cosera WMHcTuTyTa
MaTepHalioB COBPEMECHHOMW sHepreTukd U HanoTexHonorun IMCOH-UOX: nporokon Ne 8 ot
«29» _wmasg 2019T.

CoryacoBaHo:

[lepBeiii 3amMecTuTeNs renepatbHOro aupekropa AQ. "KoMIosuT", T0KTOp TeXHHIECKHX HayK,
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1 OBIIIME IMOJIOKEHU

1.1 OcHoBHass mnpodeccuoHaJbHAasE o0pa3oBaTejJbHasi IMporpaMMa BbICIIETo
00pa3oBaHusl — NPOrpaMMa NMOJArOTOBKH MAarucTpoB (Jajiee — MPOrpaMMa MarucTpaTyphbl,
OOII marucTparypbl), peainu3yemas B COOTBETCTBHH C (eaepalibHbIM TOCYIapCTBEHHBIM
00pa30oBaTeNbHBEIM CTAHJAPTOM BBICIIETO 00pa3oBaHus (eneparbHbIM TOCYAaPCTBEHHBIM
OIOKETHBIM 00pa30BaTENbHBIM YUPEKICHUEM BbICIIEr0 00pazoBaHusi «PoccuicKkuii XMMHUKO-
TEXHOJOTHYeCKU yHuBepcuteT umeHu .M. MenzaeneeBa» 1no HampaBiIEHUIO MOATOTOBKHU
28.04.03 «Hanomatepuajibly, MNpopuiab «XUMHUYECKass TEXHOJOTHUS HAHOMATEPUAJTIOBY,
MPEICTaBISIET COOOM KOMIUIEKC OCHOBHBIX XapaKTEPUCTUK OOpa3oBaHUs, OPraHHU3AIMOHHO-
NeAarornyeckux ycloBuUd, (OpM aTTecTallMM, KOTOPBIM MpeAcTaBlieH B Buie oOuiei
XapaKTePUCTHKU MPOrPpaMMbl MarucTpaTypbl, Y4eOHOro IUIaHa, KaJIEHJAPHOTO Yy4eOHOro
rpaduka, pabouux mnporpaMMm AUCHMIUIMH, MPOTPaMM HPAKTHK, OIEHOYHBIX CPEJCTB,
METOJMYECKUX MaTePUAIIOB.

1.2 HopMaTHBHBIE JTOKYMEHTHI AJsl Pa3padoTKM MPOrpaMMbl MarucTpaTypsl Mo
HAIIPABJICHUIO MOATOTOBKH COCTABJISAIOT:

- ®enepanbHblil 3akoH 0T 29.12.2012 Ne 273-D3 «O6 obpazoBanuu B Poccuiickoit
Denepauuny;

- [Mpukaz Mmunobpuayku Poccum ot «22» centsOps 2017 r. Ne 966 «O6
YTBEpXKIEHHH (heAepabHOTO TOCYJAapCTBEHHOTO 00pa3oBaTENbHOTO CTaHAApTa BBICIIETO
00pa3oBaHus 1O HarpasieHuio noArotoBku 28.04.03 «HaHomatepuaiab» (ypOBEHb BBICIIETO
obpaszoBanusi — Marucrparypa)» (gamee — ®I'OC BO no nampasinenuio moarotoBku 28.04.03
«HanomaTtepuaibD (ypOBEHb BBICHIEI0 00pa30BaHUs — MaTUCTPATYPa));

- [Ipukaz Munobpuayku Poccun ot 05.04.2017 Ne 301 «OO6 yTBepKIeHUH
[Topsinka  opraHu3almMii W OCYIIECTBJICHHS ~ OOpa3oBATENbHOH  JESITEIBHOCTH  TIO
oOpa3oBaTeNbHBIM IpOrpaMMaM BBICHIETO O00pa3oBaHMs — TIporpamMmaM OakajaBpuara,
IporpaMMamM CIIeUAINTETa, IIPOTPaMMaM MaruCTpaTypbD».

- [Mpodeccnonanpuplii  crangapt  «26.006 Cmenmanuct 1o pa3paboTke
HaHOCTPYKTYPUPOBAHHBIX ~ KOMITO3UIIMOHHBIX ~ MaTepHalioB», YTBEP)KIACHHBIM  MpHKa30M
MunucTepcTBa Tpyia U cConnanbHoM 3amuTsl Poccuiickoit denepannn ot «8» centsaops 2015 r.
Ne 604u;

- ITpodeccrnonanbHbII CTaHJapT «40.011 Cneunanuct 1o Hay4yHO-
HCCIIEIOBATEIILCKUM M OTIBITHO-KOHCTPYKTOPCKUM pa3padOTKam», YTBEPXKIECHHBIH IMPHKA30M
MuHucTepcTBa Tpyla U counanbHoM 3amuTsl Poccuiickoit denepanuu ot «4» mapta 2014 r. Ne
1211.

1.3 O0mas xapakTepuCTHKA IPOrPaMMbl MATHCTPATYPbI

Leabi0 nporpaMMbl MarucTpaTyphl SBISCTCS CO3/IaHUE i OOYYAIOUIMXCS yCIOBHA
JUIE TIPUOOpETeHUs HEOOXOTUMOIo ISl OCYLIECTBICHHS NPO(ecCHOHAIBHOM NesITeTbHOCTH
YPOBHSI 3HAHHUW, YMEHHH, HABBIKOB, OIBITA JEATEIHHOCTH W TOJTOTOBKH K 3aIl[UTE BBITYCKHOM
KBAJTM(PHUKAIIMOHHOMN paboThI.

[Tonyuenne oOpazoBaHUsl 1O 00pa3OBATENbHON IMpOTrpaMMe BBICIIETO 00pa3oBaHUS —
nporpaMMe MarucTparypbl JONMYCKaeTcs TOJbKO B 00Opa3oBaTEeIbHONW OpraHM3allly BBICIIETO
00pa3oBaHus U HAYYHOUH OpraHU3alu (Jajee — OpraHu3aIms).

OOyuenue 1o o00pa30BaTENbHOM MporpaMMme BBICHIETO OOpa30BaHUS — MPOrpaMMe
MarucTpaTypsl B 00pa30BaTeNbHOW OpPTaHU3AIMH OCYIIECTBISIETCS B OYHON (hopMe 0OydeHUs.
O6wvem mporpammbl MarucTpatrypsl coctaBisgeT 120 3aueTHbIX enuHUI] (Hajee — 3.€.) BHE
3aBUCUMOCTH OT ()OPMBI OOYUEHUsI, TPUMEHSEMBIX 00pa30BaTENLHBIX TEXHOJIOTHH, peaTn3anun
IporpaMMbl MarucTpaTypbl C HCIOJb30BAHHUEM CETEBOM (OPMBI, peanHu3aluy IMpPOrpaMMbl
MarucTpaTypbl 0 HHIUBUAYATLHOMY Y4eOHOMY TUTaHY .

Cpoxk nonmyuyeHus 00pa30BaHUs 110 POTPaMMe MarkuCTPaTyphl:



- B O0uHOW (opme oOyueHHs, BKJIIOYAs KaHUKYJbI, HPEIOCTaBIsSEMBbIE MOCIE
MPOXOKJCHHUS TOCYJAPCTBEHHOIN UTOTOBOM aTTECTAIlUH, COCTABIIET 2 TO/a;

- B OYHO-320YHOU (hopMe OOyUEHHUs YBEIMUMBACTCS HE MEHEE YeM Ha 3 Mmecsla H
He OoJsiee YyeM Ha MOJIroja MO CPAaBHEHHUIO CO CPOKOM IOJy4eHHUs 00pa3oBaHus B OYHOH (opme
00y4eHus;

— pu 00YYEeHUH 10 WHAWBUAYAIbHOMY Y4eOHOMY IUIaHy MHBaIHI0B U jui ¢ OB3
MOET OBITh YBEJIMYEH IO MX 3asBJICHUIO HE OOiee YeM Ha IOJIT0/a 110 CPABHEHUIO CO CPOKOM
NOJy4eHHs 00pa30BaHus, YCTAHOBICHHBIM JUIsI COOTBETCTBYIOIIEH (POPMBI O0YUCHHSI.

- [Tpu peanuszamuu mporpamMmbl Maructpatypbl Opranuzanusi BOpaBe MPUMEHSTH
JJIEKTPOHHOE 00Yy4eHHE, TUCTAaHIIMOHHBIE 00Pa30BaTEIbHbBIC TEXHOJIOTHH.

- DNeKTpOHHOE O0ydYeHHe, IMCTAaHIMOHHBIE OOpA30BATENBHBIC TEXHOJIOTHH,
NpUMEHsIeMbIe NPH 0OYYEeHUU MHBAJHIOB M JIMIl C OTPAaHMYECHHBIMU BO3MOXXHOCTSMHU 3/I0POBbS
(manee - maBanuAB! 1 auna ¢ OB3), 1omKHBI IpeaycMaTpuBaTh BO3MOXKHOCTh IIpHEMa-TIepeadn
UH(POPMALIUU B TOCTYIHBIX IS HUX (opMax.

- Peanmzanust mporpamMMbl MarucTparypbl ocymectBisiercs OpraHuzanueid Kak
CaMOCTOSTENIFHO, TaK M MOCPEACTBOM CETEBOH (POPMBI.

OOpasoBarenbHasi AEATEIBHOCTh IO TMPOTpaMMe MarkucTpaTypbl OCYHIECTBISIETCS Ha
rocyaapcTBeHHOM s3bike Poccuiickoit ®enepannu, eciad HHOE HE ONPENENICHO JOKAIbHBIM
HOPMATHUBHBIM aKTOM OpPTaHU3AIUH.

CTpyKTypa nporpaMMbl MarucTpaTypbl BKIIOYAET CICAYIOMINE OJIOKH:

bnok 1 «/lucuuninnsl (MOAyIN)»;

biok 2 «IIpakTukay;

bnok 3 «'ocygapcTBeHHast HTOTOBAsI ATTECTAIHS.

B pamkax mporpamMmbl MarucTparypsl BBIICNSIOTCS O0s3aresibHas 4YacTh M 4acTh,
dopmupyemMasi yqacTHUKaMH 00pa30BaTeIbHBIX OTHOIICHHA.

CTpyKTypa nporpamMmMbl MarucTpatypsl

O0Bem nporpammsl
CTpyKTypa nporpaMMbl MarucTpaTyphl
MarucTpaTypsl u ee OJIOKOB B 3.€.
Baok 1 | Aucrummaer (MOy.1i) He menee 80
Baox 2 | lIpakTuka He MeHee 21
Baok 3 | [ocynapcTBeHHast UTOrOBast aTTECTAIHSI He MeHee 6
O6beM mporpaMMbl MarucTpaTyphl 120

B brnok 2 «IIpakTtka» BXoAsAT yueOHasi U MPOU3BOJICTBEHHAs MPAKTUKH (J1ajee BMeCTe -

MPAKTHKN).
Tunsl yueOHOM MpaKTUKHU: MPAaKTHKA IO MOJYYEHUIO MEPBUYHBIX MPO(EecCHOHATBHBIX
YMEHUH M HaBBIKOB;  TEXHOJIOTWYECKas  (MPOEKTHO-TEXHOJIOTHYECKasi)  MPaKTHKA;

OKCIUTyaTal[MOHHAs TPAKTHKA; HAay4YHO-HCCIENOoBaTelNbCckas padora (MOJy4eHHE TEePBUYHBIX
HABBIKOB HAYYHO-UCCIIEI0BATEILCKOM pabOThI).

Tumnel TPOU3BOJCTBEHHON NPAKTHKHU: MPAKTHKA MO TMOIYyYEHHUI0 MPOo(hecCHOHATBHBIX
YMEHHH H OmbITa MNPOPECCHOHANBHON JEATEIbHOCTH; TEXHOJIOTUYEeCKash (MPOEKTHO-
TEXHOJOTMYECKas) TMpaKTUKa; OKCIUTyaTal[MOHHAs TMPAKTUKA, MPEIIUIUIOMHAs MPAKTHKA;
nelarornyeckast MpakTHKa; HaydyHO-UCCIIeIoBaTeIbcKas padora.

enu u 3amaum, mporpaMmbl U (HOPMBI OTYETHOCTH ONPENETEHBI CTaHIAPTOM By3a IO
KaXXI0MY BUAY IMPAKTUKH. HpaKTI/IKI/I MOT'yT IIPOBOJUTHECA B CTOPOHHHX OpTraHHU3alWAX WKW Ha
Kadeapax u B JabopaTopusx By3a (yueOHas mpakTHUKa), 007IaTar0IIMX HEOOXOIUMBIM KaJpOBBIM
N HAYUYHO-TCXHUYCCKHUM IMOTCHIUAIOM.

ATTecTanysi TO WTOTaM TPAaKTUKHA BBITIOJNHIETCS HA OCHOBAaHHH IIPEICTABICHUS
o0yyaromuMcsl OT4eTa O pe3yjbTaTaXx MPOXOXKICHHUS TMPAKTHKH C 3allUTON OTdeTa Imepexn



aTTeCTAallMOHHOU KOMHUCCHEHN. ITo pe3yybTaTam aTTecTaluu BBICTaBJIIETCS
Qg epeHIMpoBaHHAs OI[CHKA.

[Ipennumniomuas OpakTUKa  OPOBOIUTCS  JUIA BBITIOJIHEHUSI  BBIIYCKHOM
KBAJTHM(UKAIIMOHHON paboThI U SBISIETCS 0053aTEIBHOM.

B buok 3 «l'ocynapcTBeHHass UTOroBas aTTECTALMsD» BXOJUT BBINOJIHEHHUE U 3allUTa
BBIITYCKHON KBaTH(PUKALIMOHHON pabOTHI.

IIpu paszpaboTke TporpaMMbl MarucTpaTypsl  OOydaroUMMCS  OOeCIeunBaeTCs
BO3MOXHOCTb OCBOEHHS 3JIEKTUBHBIX JUCLUIUIMH (MOAynel) U (aKyJbTaTUBHBIX AUCLUIUINH
(Momyeit).

@dakynbTaTUBHBIC JUCLMIUIMHBI (MOJYJM) HE BKJIIOYAIOTCS B 00BEM IPOTrPaMMBI
MarucTpaTypsbl.

B pamkax mporpamMmbl MarucTparypbl BBIIEISAIOTCS 00s3aTenbHas 4YacTb W 4acThb,
dopmupyemMasi ydacTHUKaMH 00pa30BaTeIbHBIX OTHOIICHHH.

K o0s3aTenbHON 4acTH IporpaMMbl MarucTpaTypbl OTHOCATCS AUCUUIUIMHBI (MOAYIIN) U
NPaKTUKH, oOecrieunBaroniie GopMHUpOBaHUE O0IIETPOPECCHOHATBHBIX KOMIIETSHIIHM, a TaKkKe
npodeccuoHaIbHbIX KoMIeTeHIMH, ycTaHoBieHHbIX [IOOII B kauectBe 00s3aTeNbHBIX (IIpU
HaJIMYUH).

JucuuiuinHel (MOJLyJIM) M IPAaKTUKHU, o0ecrieynBaromye GoOpMUpOBaHHE YHUBEPCAIbHBIX
KOMIIETEHIIHIA, MOTYT BKJIFOYATHCS B 0053aTENBHYIO YacTh MPOrPaMMbl MarucTpaTypbl U B 4acTh,
bopMHpyeMyI0 ydacTHUKaMH 00pa30BaTeJIbHBIX OTHOLICHUH.

O0Bem 00s13aTeTbHON YacTH, 0e3 yyera 00beMa rocyJapCTBEHHOM HTOTOBOM aTTeCTalllH,
JIOJDKEH COCTaBIIATh HE MeHee 15 MpoleHToB 00111ero oobeMa nporpaMmMbl MarucTpaTyphl.

Opranuzanus JA0DKHA TMPEIOCTaBIATh HHBaIUAaM U JuiaMm ¢ OB3 (mo ux 3asBiIeHHIO)
BO3MOXKHOCTh OOYYEHHs II0 MpOorpaMMe MarucTparypbl, YYUTBIBAIOLIEH OCOOEHHOCTU HX
NCUXO(U3UUECKOTO pPa3BUTHUS, WHIUBUAYAIbHBIX BO3MOKHOCTEM M HpU HEOOXOAMMOCTU
o0ecrieunBaroIleil KOPPEKIUIO HapyIIEHUI Pa3BUTHUS M COLHUAIBHYIO aJaNTallii0 YKa3aHHBIX
T,

1.4 TpeOoBaHus K NOCTyNAOLIEMY

TpeboBaHusl K MOCTyMaroleMy OMNPENENAIOTCs (enepaibHbIM 3aKOHOJIATEIbCTBOM B
oOmactu oOpa3oBanusi, B ToM uucie Ilopsakom mpuema Ha oOyueHHe 1Mo 0oOpa3oBaTEIbHBIM
IporpaMMaM BBICIIETO 00pa3oBaHUs — IporpamMmaM MarucTparypbl Ha COOTBETCTBYIOIIMN
y4eOHBI TO/I.

2 XAPAKTEPUCTUKA NPO®ECCUOHAJIBHOM JEATEJIBbHOCTH
BBIITYCKHUKOB, OCBOUBHIUX ITPOI'PAMMY MAT'UCTPATYPBI

2.1 OoO6nactp mpodecCHOHATBHOW JesaTeNlbHOCTH H  cdepa MmpodheCCHOHATLHOM
JeSITeIbHOCTH BBITYCKHUKOB, ocBoUBIINX OOII Mmaructparypsl, BKIIIOYAET:

- 01 O6pazoBanue u Hayka (B chepe mpodeccnoHaIbHOTO 00ydeHwUs, MPOheCCHOHATHFHOTO
00pa3oBaHusl, JOMOIHUTEIHHOIO 00pa30BaHUs; B cepe HaAyUHBIX UCCIEJOBAHUN;

- 26 XUMHYECKOE, XUMHUKO-TEXHOJIOTUYECKOE MPOU3BOJICTBO

- 40 CxBo3HBIE BHJIBI NPOPECCHOHATBHON NEATEILHOCTH B MPOMBIIIIEHHOCTH (B cdepe
TEXHOJIOTUIECKOTO OOECTIeUeHHsI U YIPaBJICHUS TPOU3BOJICTBOM HAHOMATEPUAIOB M W3JICIHIA,
coJiep KaliX HaHOMaTepHabl).

BEITyCKHUKH MOTYT OCYIIECTBIISTE TPOGECCUOHATBHYIO ACITEIBHOCTD B APYTUX 001aCTIX
npodeCCHOHATBHON JesaTeNbHOCTH U (Win) cdepax NpopecCHOHATBHON NeSTeNbHOCTH MpU
YCIIOBHH COOTBETCTBHUSI YPOBHSI HX O0pa30OBaHMs M IMONyYECHHBIX KOMIETCHIIUH TpeOOBaHUAM K
KBaJTM(PHUKAIUU paOOTHHKA.

2.2 Tunel 3ama4 ¥ 3aa4¥ TPO(HECCHOHATBHON JEeATENbHOCTH, K KOTOPBIM TOTOBATCS
BBIITYCKHUKHU B paMkax ocBoeHust OOII maructpatypsbi:
- Hay‘-IHO-I/ICC.HeI[OBaTCJIBCKI/Iﬁ THUII.



- IIPOBE/ICHUE CaMOCTOSTENbHBIX HAay4YHO-HCCIIEJOBATENbCKUX paboT B 001acTu
HaHOTEXHOJIOTHH, TPeOyIOIMUX MUPOKOH (yHIAMEHTAIBHON MEXIUCIUIUIMHAPHONW OATOTOBKH
Y BJIQJICHUS HaBBIKAMH COBPEMEHHBIX dKCIIEPUMEHTAIBHBIX METO/I0B;

- BbIpAOOTKA HOBBIX TEOPETHYECKUX TOXOI0B U MPUHIUIIOB IW3aliHA HAHOCHCTEM
Y HAHOMAaTEPHUAJIOB C 3aJaHHBIMH CBOMCTBaMU;

- pa3paboTKa HOBBIX BBICOKO3(D(PEKTUBHBIX METOJOB CO3JIaHHS COBPEMEHHBIX
HAHOCHCTEM M HAHOMATEPUAJIOB;

- UCCIICIOBAaHHE CBOWCTB HAHOCHCTEM M  HAHOMATEPHAJIOB C  [IOMOULIBIO
COBPEMEHHBIX METOJI0OB AHAIN3A;

- aHanu3 U 0000IIeHNE pe3yIbTaTOB HAYYHO-UCCIIEIOBATEIBCKIX PA0OT, MOUCK U
aHaJM3 HayyHOW M TEeXHMUYecKoW MHpopManmuu B 00JaCTH HAHOTEXHOJOTHMH M CMEXKHBIX
JUCLMIUIMH  JUIsl HAy4YHOM, NIATEHTHOM M MAapKETHMHIOBOM IOIJIEPKKH IPOBOAMMBIX
(GyHIaMEHTaJIbHBIX UCCIEJOBAaHUMN U TEXHOJOTUYECKUX Pa3paboToK,

- COCTAaBJICHUE  AHAIUTHYECKMX  O030pOB,  CaMOCTOSATENIbHAs  I[IOATOTOBKA
nyOIMKanuil B OTEUECTBEHHBIX U 3apYOESKHBIX U3/1aHUSX;

- pa3BUTHE AaKaJeMHUYECKOH MOOMIBHOCTH ITyTeM aKTUBHOTO ITAPTHEPCKOTO
ydacTus B paboTre 3apyO0eXHBIX HayyHO-HCCIEI0BaTeIbCKUX Ja0OpaTOpHil BO BpeMsl Hay4YHbIX
CTa)KUPOBOK, a TaKXKe IyTeM IPE3eHTAlUU CTEHJIOBBIX M YCTHBIX JOKIAJ0B Ha HAy4YHBIX
KOH(epeHIMAX, aKTUBHOE Y4aCcTHE B OPraHU3AIMH MEXyHAPOJHOI'O COTPYTHUUECTBA B paMKax
(YHKIIMOHUPOBAHUSI OpraHM3alMil, OCYLIECTBIAIOIIUX OOpa30BaTENbHYIO JESITENbHOCTh, a
TaKXe OpraHM3alui, OCYIIECTBIIAIONMX HAYYHYIO U (WJIN) HAyYHO-TEXHUYECKYIO 1€ TeIbHOCTD;

- CaMOCTOSITENIbHAsL ~ 3KCIUIyaTallusl ~ COBPEMEHHOTO  aHaJIMTUYECKOT0 U
CHUHTETHUYECKOro 000py10BaHMs U MPUOOPOB B COOTBETCTBUHU C KBAJIU(PUKALUECH;

- CIOCOOHOCTh K COCTaBJICHHIO METOAMYECKHX JIOKYMEHTOB MpPHU MPOBEICHUH
HAY4YHO-MCCIIEJ0BATEIbCKUX U J1a00paTOPHBIX paboT;

- y4acTu€ B  OKCIEPUMEHTAJbHOM UM  TEXHMKO-TIPOEKTHOM  ONTUMH3ALUU
CYLIECTBYIOIIIUX HAYKOEMKHX METOAMK CO3/laHUs HAHOCUCTEM M HAHOMATEPHAJIOB IS
YCIENTHOW KOHKYPEHIIMY Ha PBIHKE NN U TEXHOJIOTHH.

2.3 OObexTamMu Npo(ecCHOHATbHON AEATENbHOCTH BBIMTYCKHHUKOB, ocBouBHIMX OOII
MarucTparypsl, Win 00JacTbio (00JaCTIMM) 3HAHUS SIBJISIOTCSL:

-~ OCHOBHBIE THIIBI HAaHOMAaTepUaloB: pa3nuyHoil pasmepHoctu (0, 1, 2, 3-mepHsle,
(dpakTalbHble KJIacTephl), MPHUPOAbl (HEOPTraHWYECKHE, OpPraHMYECKHE, CMEIIAHHBIC);
arperaTHOro COCTOSTHUS (KMJIKKE, TBEp/ble, CMELIAaHHOTO TUMa (TeJH, CyCIIEH3UH U 1p.));

- BCE BHUJIBl HCCIIEOBATEIbCKOIO, KOHTPOJIBHOTO, AHAJIUTUYECKOTO U MCHBITATENILHOTO
000py10BaHUs AJIS1 U3YUEHHUS CTPYKTYpPBI M CBOMCTB HAHOMATEPHAJIOB;

- KOMIIBIOTEpPHOE TMporpaMMHOEe of0ecredyeHue s o0paboTKHM HKCIEPUMEHTATbHBIX
JAaHHBIX 110 UCCIIEOBAHUIO HAHOMATEPUAJIOB U HAHOCUCTEM,;

- OT4YeThl MO Hay4yHOW paboTe, HayyHble NyOJIMKAMU B POCCHUMCKUX U 3apyOeimHBIX
U3JIaHUSX;

— AHAJIUTHYECKHE 0030pbI B 00JIACTH IPOU3BOICTBA U UCCIIEOBAaHHSI HAHOMATEPUAJIOB.

3 CTPYKTYPA NIPOI'PAMMbBbI MATUCTPATYPbI

B coorBerctBum ¢ ®I'OC BO 1o HampaBneHutoo moarotoBku  28.04.03
«Hanomartepuaab» (YpoBeHb BBICIIEr0 OOpa3OBaHUS — MAarucTparypa) CoOICpKaHHe WU
opranusaiys oopasopareiabHoro npouecca npu peanusanuu OOII pernamenTupyercs:

—y4eOHBIM TUIAHOM;

—KaJIeH/IapHbIM y4eOHBIM TpaduKoM;

—nacrnoptamMu (OpMUPOBaHUS KOMIIETESHIIHUI;

—pabounMu IporpaMMamMu AUCHUIUIMH (MOyJIel);

—TporpaMMamMu MPaKTHK;

—MPOrpaMMOM TOCYJTapCTBEHHON UTOIOBOM aTTECTAIINU;




—(oHaMH OLIEHOYHBIX CPEICTB;
—METOJUYECKUMHU yKa3aHUsIMHU 110 cooTBeTcTBYIOLIEH OOIL.

3.1 YueOublii ni1an

Vueonsnii mman OOIl maructpaTypbl BKIIOYAET MEpEUYEHb IUCIUIUIMH (MOJIYJICH),
IIPAKTUK, AaTTECTALMOHHBIX MCIBITAHUM IPOMEXYTOYHOM M TOCYJAPCTBEHHOM MTOrOBOU
aTTeCTallud O0YyYaroLIUXCsl, APYTUX BHJIOB yUeOHOH AEATeNbHOCTH C YKa3aHHEM HX o0bema B
3aYETHBIX EIMHULAX, IIOCIENOBATEIbHOCTH M paclpeieieHus 10 MepuojaM OOy4YeHHS,
BbIJIEJIA€TCSl 00BEM KOHTAKTHOW paboThl 00yYaroLIMXCsl ¢ MpernoaaBaTesieM (10 BHAaM y4eOHbIX
3aHATUI) U CAMOCTOATENBHOM PabOThl OO0yYaroIMXCA B aKaJeMHUYECKUX (aCTPOHOMUYECKHX )
yacax. [ Kaxaoi IucuumiInHbl (MOAYJIA) M MPAKTHUKU YKa3blBaeTcsl (opMa MpoMeKyTOUHOM
aTTecTanuy 00yJaromnuXCs.

VY4eOHblil M1aH NPeCTaBIeH B IPUIOKEHUH.

3.2 Kanennapublii yueOHbI rpadpux

[TocnenoBarenbHOCTh peaiM3alliyd MPOTPAMMBI MAarucTpaTypbl MO TojJaM M CEMecTpam
(BkIrOUask TeEOpeTHYECKOe OOydueHHe, TMPAKTHKH, POMEXKYTOYHbIE U TOCYIAPCTBEHHYIO
HUTOI'OBYIO aTTCCTAallUl, KAHUKYJIbI, IPUBOJUTCA B KAJICHAAPHOM yLIe6HOM rpa(bmce.

Kanenmapuslii yueOHbIN rpaduk MpeacTaBiIeH B MPUIOKCHHH.

3.3 IlacmopTa KOMIeTeHIHit

[TacmopT KOMITETEHIIMM BKIIIOYAIOT (POPMYJIMPOBKY COJEP)KAHUS KOMIICTCHIIUU B
coorBerctBUU ¢ OOIl wmarucTpatypbl, KapTy KOMIETCHLUH, IUIAHUPYEMbIE YPOBHU
c()OPMUPOBAHHOCTH KOMIICTCHIIMM Yy BBIMYCKHUKOB YHHBEPCUTETa, OCHOBHBIC YCIIOBUS,
HEOOXOJIMMBIC UISl YCIIEHIHOTO (hOPMUPOBAHHS Y OOYYAIONIUXCS KOMIIETCHIIMU MPH OCBOCHUU
OOII marucrparypsl.

[TacnopTa KOMIETEHIINN IPECTABICHBI B PUIOKECHHH.

3.4 PaGouue nmporpaMMbl JUCUHUILIMH (MOTYJIei)
B OOIl wmaructpatypsl B NpUIIOKEHUU IMPEJCTaBICHbl Bce pabodyue IporpaMMsl
TUCITUILIAH (MOyTIEit).

3.5 [IporpaMMsbI NPAKTHK
OOII marucTparypsl IpeaycMaTpuBaeT JOCTATOUHBINA I (POPMHUPOBAHUS, 3aKPETUICHUS
U Pa3BUTHSA MIPAKTUUECKMX HABBIKOB U KOMIIETEHLUH 00beM MpakTHKH. [IpakTika npeacrapiser
co0o0il BHJ y4eOHBIX 3aHATHUN, HEMOCPEACTBEHHO OPHUEHTHPOBAHHBIX Ha MPO(ECCHOHAIBHO-
NPaKTUYECKYI0 MOJArOTOBKY oOyuatomuxcs. IIpakThka 3akperuiser 3HaHUS M YMEHMS,
npuoOperaemple  OOyYalOIIMMHUCA B pE3yJbTaT€ OCBOEHUS  TEOPETUYECKHX  KYpCOB,
BbIpa0aThIBa€T MPAKTUYECKHE HABBIKM U CIIOCOOCTBYET KOMIUIEKCHOMY (OPMUPOBAHUIO
YHHUBEpPCAJIbHBIX, 00LIENPOPECCHOHANTBHBIX, TPOGECCHOHATBHBIX KOMIETEHIMH 00ydaromuxcs.
ITporpaMMBbl IpakTUK NPUBEACHBI B IPUIIOKEHUH.
[Ipu peanmmzanuu OOII MarucTpatypsl peycCMaTpUBAOTCS CIEAYONINE BUBI IPAKTHK:
- yueObHass mpakTuka: [IpakThka IO TMOJyYEHHIO NEPBUYHBIX MPOPECCHOHATBHBIX
YMEHMH U HaBBIKOB,
- MPOMU3BO/ICTBEHHAs NpakTHka: HayuHo-uccnenosarensckas paboTa,

- IPOMU3BOJCTBCHHAA ITPAKTHUKA: HpeﬂHHHHOMHaﬂ IpaKTHUKa.

3.51 VYuebonas  mnpaktuka: IlpakTMka 10 TNOJYYeHHI0  TNEPBHYHBIX
npogecCHOHAIBHBIX YMEHUI H HABBIKOB

Tun npakTHKHM: MpPaKTUKA MO TOJYYEHUIO MEPBUYHBIX NMPO(ECCHOHANBHBIX YMEHUH U
HAaBBIKOB. 3a/laueli MPaKTUKHU SABJseTCs (OPMUPOBAHHE YMEHUM B MOCTAHOBKE IeJieH W 3a7ad
HAY4YHOTO HCCIICIOBAaHMS; MpHOOpeTeHne OOy4yarolMMHUCS HaBBIKOB paboOTBl € HaydyHO-
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TEXHUYECKON JIUTEpPaTypol, B TOM 4YHCJI€ M TATECHTHOHW, BKIIOYas TMOM0Op, aHaIW3 |
(OpMYIIMPOBKY BBIBOJIOB, [0 TEME HCCIIEAOBAHUS; MONyUYCHUE 3HAHUIA U HABBIKOB TI0 METOJUKE
MOCTaHOBKE KCIIEpPUMEHTa B 00JIaCTU MaTepHalioBeAeHUs; (JOpMUpOBaHHE YMEHUN B o0jacTu
npecTaBiIeHus], 00paboTKK U 0POPMIICHUS MTOTYUYCHHBIX B X0 SKCIIEPUMEHTA PE3YIIHTATOB.
[IpakTuka ocymectBisiercss B PI'bOY BO «PXTY um. .M. Menneneeay», u B Apyrux
OpraHU3aIMAX U MPEAIPUITHAX, C KOTOPHIMU 3aKIIOUEHBI IOTOBOPBI O TPOBEICHUH MPAKTHK.

3.5.2 IIpou3BoJcTBEHHAS MPAKTUKA: HAYYHO-HCC/IeI0BaTe/IbCKas padoTa

Tun npakTuku: Hay4YHO-HCCIIeI0BaTeNbCcKas padoTa.

3ajayeil NMpaKTUKM SIBJIAETCS CUCTEMATHU3alUsl pe3yJlbTaTOB M COCTaBIEHUE OTYETa O
pe3ylibTaTaXx Hay4HO-HCCIEeI0BaTENIbCKOW paboThl; MyOIMYHAas 3alluTa pe3yJbTaTOB HAy4dHO-
UCCJIE0BATEIbCKOM padOThI U MyOJIUKallKs PE3YJIbTAaTOB B HAYUYHbIX U3/1aHUSAX.

[IpakTuka ocymectBisiercs B PI'bOY BO «PXTY um. .M. Menneneeay», 1 B Ipyrux
OpraHM3alUsaX U IPEIIPUITHUSIX, C KOTOPBIMH 3aKI0UYEHbI J0IOBOPHI O IPOBEJCHUH MPAKTHUK.

3.5.3 [Ipou3BoacTBeHHAS MPAKTHKA: MPeVINIJIOMHAS MPAKTHKA

Tun npakTuky: OpeuIUIOMHAs IPAKTUKA

3amauell MPaKTHKH SBISIETCS TOJNydeHHE TNPO(ECCHOHANBHBIX YMEHHH M OIBITa
npo¢eCCHOHATIBHOMN 1EATEILHOCTH IIyTEM CaMOCTOSTEIbHOTO TBOPUYECKOI'O BBINOJIHEHUS 3a/1ad,
[IOCTaBJIEHHBIX MPOrPaMMON MTPAKTUKH.

[lpennumiomMHas OpakTHKa BKIOYAET STalbl O3HAKOMIIGHUS C IPUHIMIIAMHU
OpraHM3allii Hay4dHbIX HcclieoBaHui (pasgensl 1, 2) W 3Tam MPAKTHYECKOTO OCBOCHHS
JesATeIBHOCTH Y4eHOro-uccienoparess (pasmuen 3).

Paznen 1. Benenue — nenu u 3a1ayu NpeAIUIUIOMHON pakTUKU. OpraHu3alioHHO-
METOANYECKHE MEPONPUATHS. TeXHOIOIMUECKUE HHCTPYKTAKHU.

Paznen 2. 3HakoMCTBO ¢ opraHu3aluell Hay4YHO-MCCIIEIOBATEIbCKON NIEATEbHOCTH,
CHUCTEMOW YINpaBlIEHUS HAy4YHbIMHU HCclefoBaHUSAMH. [IpuHIUNBIL, TeXHONOTUH, (GOpMBI U
METOJIbl OpraHu3allid HAay4YHO-HCCIEAO0BATEIbCKON AESITENbHOCTH Ha MPUMEPE OpraHu3aluu
Hay4qHOl paboTel Kadeapsl (mpobiemHOll naboparopuu, HaywyHoil rpymmsl). [lnaHupoBanue
HAy4YHOU JIeATEIbHOCTH OpraHUu3aluu.

Paznen 3. BeimonHenwe wuHAuMBUAyanbHOro 3aganus. COop, oOpaGoTka u
cucremarusanus HHPopmanuoHHoro wmarepuana. Odopmienue ortdera. JluuHoe ydwactue
00yyaroIerocsi B BHIIOJHEHUN HAYYHO-UCCIIE0BATENIbCKUX paboT Kadeapsl.

[Ipaktuka ocymecteisiercs B PI'BOY BO «PXTY um. .. MenneneeBa» u B Ipyrux
OpraHM3alUsaX U IPEIIPUATHSIX, C KOTOPBIMH 3aKI0YEHBI JOTOBOPHI O IPOBEJCHUH NTPAKTHUK.

3.6 IIporpamma rocygapcTBeHHoi nToropoi arrecranuu (I'MA)

[Iporpamma rocynapCTBEHHOW MTOTOBOM aTTecTaluu siBisieTcs: npuioxkenuem kK OOII
MarucTparypsl.

B rocymapcTBeHHY0 UTOTOBYIO aTTECTAL[MIO BXOAUT BBIITOJIHEHUE M 3aIIATA BBIITYCKHOMN
KBaJTM(PHUKAIIMOHHOMN paboThI.

3.7 ®ona ouenouHbIx cpeacts (POC)

®OC cozmaercss B coorBeTcTBUU C TpeOoBanusimu DPI'OC BO s arrecranuu
0o0ydJarmuXxcsi Ha COOTBETCTBME UX YUYEOHBIX JOCTHIKCHHMH TOITamHBIM TpeOOBaHUSM
cootBercTBytomed OOIl Maructpatypsl Mg NPOBENCHUS TEKYIIErO OIEHWBAHHUSA, a TaKXe
MPOMEXKYTOUHOH aTTectanuu odydaromuxcsa. POC sBisieTcss COCTaBHOW YacThi0 HOPMATHBHO-
METOJIMYECKOro OOecredeHns CHUCTEMbl OIEHKHM KadecTBa ocBoeHusi oOyuwaromiumucs OOII,
BxoauT B coctaB OOII marucrparypsbl.

OOC — KOMIUIEKT METOJIMYECKUX MaTepHUaIoB, HOPMUPYIOLIUX MPOLEAYPhl OLIEHUBAHUS
pe3yJabTaToB  OOydeHUs, T.€. YCTAaHOBJECHUS  COOTBETCTBHSI  yUEOHBIX  JOCTHXKCHHN



3alUIaHUPOBAaHHBIM pe3yiapTaTaM o0ydeHus u TpebosanusM OOII maructpaTypsl, pabouux
IPOrpaMM AMCLMILINH (MOAYJIEH) U MPAKTHUK.

®OC chopMupoBaH Ha OCHOBE KIIHOUEBBIX IPUHIUIIOB OLIEHUBAHMSL:

— BAJHMJHOCTU: OOBEKTHI OICHKH JOJDKHBI COOTBETCTBOBATh ITOCTABICHHBIM IEJISAM
00y4eHus;

— HaJIeKHOCTU: HCIIOJIB30BAaHUE E€AMHOOOPA3HBIX CTAaHAAPTOB M KPHUTEPHEB IS
OLIEHUBAHMsI JOCTH)KEHUI;

— OOBEKTUBHOCTH: pa3Hble OOydaroluecss JOJDKHbl HMETh paBHbIE BO3MOKHOCTH
NOOHUThCA ycrexa.

®OC no gucuuminHam, npakrukam, ' MA npuBeneHbl B IPUIOKEHHUH.

WHBanuaam ¥ JMIaM ¢ OrpaHHYCHHBIMHA BO3MOXKHOCTSIMH 3J10POBbs (10 MX 3asBJICHUIO)
NpPEJOCTaBIsACTCS  BO3MOXKHOCTH 00ydeHuss mo OOIl  maructpatypbl, y4MTBHIBAIOLICH
O0COOEHHOCTH HX ICUXO(PHU3UYECKOTr0 pa3BUTHs, HHIMBUAYAIBHBIX BO3MOXKHOCTEH M, IpHU
HEOOXOJUMOCTH, OOECIHEeUnBAOIEH KOPPEKLHUI0 HApyLIEHUH Pa3sBUTUS U COLMAJIBbHYIO
a/1arTaluIo.

4 PE3YJIbTATBI OCBOEHUSI IPOI'PAMMbBI MATUCTPATYPBI

CoBOKYIHBIN OXKHIAEMBI pe3ylbTaT oOpazoBaHusl 1o 3aBepuieHnud ocBoeHus OOIL
MarucTpaTypbl OIpeesieTcss MPUOOpPETaeMbIMU BBIITYCKHUKOM KOMIETEHIMSMH, T.€. €ro
CHOCOOHOCTSIMH TPUMEHATh 3HAHUS, YMEHHsI, HABBIKM U JIMYHBIC Ka4eCTBA B COOTBETCTBUH C
3a7jauaMu Mpo(hecCUOHABHON JesTeIbHOCTH.

B pesynbrare ocBoenuss OOIl MaructpaTypel y BBIIYCKHUKA JOJDKHBI OBITH
chopMHpOBaHbl  yHMBEpCaJbHble,  oOuienpodeccuoHalbHble M MPO(eCcCHOHAIbHBIE
KOMITETEHIIHH.

Brimycknuk, ocsousmuiit OOII, nomken o6sagathk CleAyOUMMUA KOMIIETEHIHSIMU.

4.1 yHI/IBepcaJILHLIe KOMIICTCHIUH BLIMNYCKHUKOB U HHAUKATOPLI HX TOCTHKCHUS

HaunmenoBaunue
Kon n HauMeHoBaHue MHIUKATOpa

KaTeropuu (rpymibl) Kon u HanmenoBanne YK ocTiKenms YK
YK
CucremHoe u YK-1. Cnocoben YK-1.1. CocraBnseT aHHOTAIMH 110
KPUTHYECKOE OCYILECTBIISATh KPUTUUECKUN | pe3ysbTaTaM Moucka HHGOpMaLuu U3
MBIIIIEHHE aHaJINU3 MPOOJIEMHBIX JIOKYMEHTaJIbHBIX HICTOYHHUKOB U
CUTyalllli HA OCHOBE MCCIIEJOBATEILCKOM JINTEPATYPHI;
CHUCTEMHOTI'O ITOIX0/1a, YK-1.2. Co3naer aHaNMTHYECKUN
BbIpa0aThIBATh CTPATETHIO 0030p 10 33JJaHHON TEME, COTIOCTaBIISIS
JNeNCTBUN JTaHHBIE PA3JINYHBIX HCTOYHHUKOB C
HCIOJIb30BAaHUEM KPUTEPUATBHOTO
MO/IX0/13;

YK-1.3. Aranmu3upyet npoOIeMHYO
CUTYAIIMIO KaK CUCTEMY, BBISBIISAS €€
COCTaBJISIIOLINE U CBS3U MEXKIY HUMU;
YK-1.4. Onpenensier npobessl B
nH(popMaIuu, He0OOXOAMMOMN TSt
peleHust poOJIeMHON CUTYalluu, U
MIPOEKTUPYET MPOLECCHI IO UX
YCTPAHEHUIO;

YK-1.5. Pa3pabatsiBaer u
COJIEPKATENBbHO apTyMEHTUPYET
CTPATETHUIO pelIeHUs TPOOIEMHOM
CUTyallul Ha OCHOBE CUCTEMHOIO U
MEXIUCHUIIIMHAPHBIX OIX00B;




YK-1.6. Mcnionb3yeT JOTHKO-
METO0JIOTUYECKUI HHCTPYMEHTapHii
JUIS KPUTUYECKOW OLIEHKHU
COBPEMEHHBIX KOHIICTIIIUN
¢un0co(hcKoro U COUATBLHOTO
XapakTepa B CBOCH MPeIMETHOM
obnacTu

Pa3zpaboTka u
peau3alys MPOeKTOB

YK-2. CriocobeH ynpaBisiTh
MIPOEKTOM Ha BCEX 3Tarax
ero XM3HEHHOTO [UKJIa

YK-2.1. ®opmynaupyer Ha OCHOBE
MOCTABICHHOW MPOOIEMBI IPOSKTHYIO
3aja4y U CIoco0 ee perieHus Jepe3
peaM3aIyio MPOSKTHOTO YIIPABICHUS
YK-2.2. BoisiBiseT pe3epBol U
paspabarbiBacT MephI 10 00CCIICUYSHUIO
pexxuma pecypcodddekTuBHOCTH Ha
PEIIPHUSITHH;

YK-2.3. Pa3zpabarpiBaeT KOHIICTIITUIO
MIPOEKTa B paMKax 0003HaYEHHOMN
npo0sieMbl: GOpMYIUPYET Lelb,
3a/1a4r, 000CHOBBIBACT AKTYalIbHOCTb,
3HaYMMOCTb, OYKU/IAEMbIC PE3yJIbTAThI
¥ BO3MOKHBIC c(hephl UX MPUMEHEHHUS;
YK-2.4. OcyuiecTBisieT MOHUTOPUHT
X0Ja pean3aIuy MPOeKTa,
KOPPEKTHPYET OTKJIOHEHHSI, BHOCUT
JIOTIOTHUTEIbHBIC U3MECHEHUS B TUIaH
peanu3aiuy MpoeKTa, yTOUHSET 30HBI
OTBETCTBEHHOCTH YYaCTHHUKOB ITPOCKTA.

Komangnas pabota u
JUIEPCTBO

YK-3. Criocoben
OpFaHH3OBI)IBaTI) nu
PYKOBOJIUTH pabOTOM
KOMaH/bI, BI)Ipa6aTBIBa$I
KOMAaH/THYIO CTPATETHIO JIJIs
JOCTUXCHUA HOCTaBJ’ICHHOﬁ
LEean

YK-3.1. YuacTByeT B BHIIIOJIHEHUHU
MIPOEKTOB TPYIIIOBOTO XapaKTepa Ha
Pa3JIMYHBIX CTAIUSAX UX MOJATOTOBKU U
peanmu3aiyn: «IIaHUPOBAHUE —
POEKTHUPOBAHNE — IPUMEHEHUE —
MIPOU3BOJICTBOY;

YK-3.2. BeipabaTbIBaeT cTpaTeruio
COTPYZHUYECTBA M HA €€ OCHOBE
OpraHu3yeT 0TOOp YJIEHOB KOMaHIbl
JUTSL TOCTHIKEHHSI TOCTABJICHHOW 11eITH;
YK-3.3. IInanupyer KOMaHHYIO
pabory, pacmpenensieT MopyIeHHs 1
JieNIeTUpyeT MOJIHOMOYHS YJeHaM
KOMAaH/IbI C YIYE€TOM HHTEPECOB,
0CcOOEHHOCTEH MMOoBeIeHUs] U MHEHUH ee
9JICHOB

KommyHukanms

YK-4. CnocoGeH npuMeHsTh
COBpPEMEHHBIC
KOMMYHHKATHBHBIC
TEXHOJIOTUH, B TOM YHCIIC Ha
WHOCTpaHHOM(BIX) sI3bIKE(aX),
JUTSL aKaJeMAYECKOTO H
npodeccHnoHaIbHOTO
B3aUMOJICUCTBUA

YK-4.1. IlpeacrasisieT pe3yiabTaThl
aKaJeMHUYeCKON U MpogecCHOHaTbHON
JeSITeIbHOCTH Ha Pa3IMYHbIX
MyOTMYHBIX MEPOTIPUSATHSX, BKITFOUYAs
MEXyHapoaHbIe, BEIOUpas Hanboee
noAXoAunil popmar;

YK-4.2. AprymMeHTHPOBaHHO U
KOHCTPYKTHBHO OTCTaUBaeT CBOU
MO3UIMU U UJCH B aKaJIeMUYECKHX U
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npodeccnoHaANBHBIX AUCKYCCUSIX HA
roCy/1IapCTBEHHOM fA3bIke PO u
WHOCTPAHHOM SI3BIKE;

YK-4.3. Bnaneer HaBbIKaMU BeACHUS
JIEJIOBOM MEePENUCKH Ha PyCCKOM U
WHOCTPAHHOM SI3BIKE;

YK-4.4. CocraBnsert, nepeBOAUT U
peIaKTUPYET pa3IMuHbIC
aKaJIeMHYECKHE TeKCTHI (pedepaTsl,
acce, 0030pkbI, CTaThU U T.J.), B TOM
YHCIIe HA HHOCTPAaHHOM SI3BIKE.

MexKyJIbTypHOE
B3aWMO/JICHICTBUE

YK-5. Cnnocoben
AHATM3UPOBATH U YIUTHIBATH
pasHooOpa3ue KyJbTyp B
MPOIIECCE MEKKYIBTYPHOTO
B3aMMOJIEHCTBHS

VYK-5.1. AHanmu3upyeT BaxHEHIIne
UCOJIOTUYECKHUE U LIEHHOCTHBIE
CHCTEMBI, COPMHUPOBABIIHECS B XOZIE
UCTOPUYECKOTO PAa3BUTHS;
00OCHOBBIBACT aKTYAJILHOCTD UX
UCTIOJIB30BaHUS TIPH COLMATBHOM U
npodeccrHoHaIbHOM B3aUMO/ICHCTBUY;
YK-5.2. ObGecnieunBaer co3panue
HETMCKPUMHHAIIMOHHOW CPeJIbI
B3aUMO/ICHCTBHS TIPH BBIITOJIHECHUH
npodeccHoHaIbHBIX 3a/1a4;

YK-5.3. BeicTpanBaeT conuaabHOe
npodeccronanbHOE B3aUMO/ICHCTBUE C
y4eToM 0COOEHHOCTEN OCHOBHBIX (hOpM
HAay4YHOT'O M PEJIUTHO3HOTO CO3HAHUS,
JIEJIOBOM U 001IEeH KYJIbTYpBI
npeacTaBuTeneil Ipyrux 3THOCOB U
KOH(eCcCHi, pa3TMIHBIX COUATBHBIX

TpyIIL.

Camoopranuzanus u
camopa3zBuTHe (B TOM
qrcie
3/10pOBbECOEPEKEHUE)

YK-6. CnocobGeH onpeaensiTs
U peaJn30BbIBATH
MPUOPUTETHI COOCTBEHHOM
JNEATENLHOCTH U CIIOCOOBI €€
COBEPIIICHCTBOBAHUS HA
OCHOBE CaMOOIIEHKH

YK-6.1. OuieHuBaeT cBOM pecypchl U
UX Ipezensl (JITYHOCTHBIE,
CHUTyaTHBHBIE, BpEMEHHBIE),
ONTUMAJILHO UX UCIIONb3YeT JIs
YCIICIIHOTO BBITIOJTHEHUS TIOPYIEHHOTO
3aJJaHus;

YK-6.2. Onpenensier npuOpUTETHI
npo¢eCcCHOHATBHOI0 pOCTa M CIIOCOOBI
COBEPIIICHCTBOBAHUS COOCTBEHHOM
JeSITeIbHOCTH HAa OCHOBE CAMOOIICHKH
10 BEIOPAHHBIM KPUTEPHSIM;

YK-6.3. BeicTpanBaeT rudkyto
po¢eCCHOHATBHYIO TPACKTOPHIO,
UCTOJb3Yys HHCTPYMEHTHI
HETPEPHIBHOTO 00pa30BaHMsI, C YIETOM
HAKOIJICHHOTO OIbITa
npo¢eCCUOHATBHON IEATETLHOCTH 1
JUHAMUYHO U3MEHSIOIINXCS
TpeOoBaHUI phIHKA TPY/a.
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4.2 OoémenpodeccHoHATbHbIE KOMIETEHIIMHM BBINYCKHUKOB H HHIUKATOPbI HMX

AOCTHKEHH S
HaumenoBanue
Koza u HanmeHoBaHMe HHANKATOPA
kareropuw (rpymnmsl) | Kox n Haumenosanue OIIK
noctikenus: OITK
OIIK

[Ipumenenue OIIK-1. Coco6en craButsy | OIIK-1.1. Biageer MaTeMaTHyeCKUM
byHIaMEHTAIbHBIX Y pemaTh HHKCHEPHBIC U anmapaToM JUTsl ONTMCaHUs, aHAJIH3a,
3HAHUU B Hay4YHO-TEXHUYECKHE TEOPETUYECKOTO U IKCIIEPUMEHTAIILHOTO
npohecCHOHATBLHOM 3a/1a4u B 00J1IaCTH WCCJICIOBAHMS U MOJICTTUPOBAHUS
JESITeIIbHOCTH MOJIy4YEHHUS U UCCIIEAOBAHUS | TPOLIECCOB CUHTE3a U UCCIICAOBAHUS

HAaHOMAaTEPHAJIOB U HOBBIX
MEXIACHUIIIIMHAPHBIX
HaIlpaBJICHUH C
HCII0JIb30BAHUEM
€CTECTBEHHOHAYYHBIX U
MaTEMaTHYECKUX MOJEIIEH

HAaHOMATEPHUAJIOB;
OIIK-1.2. Mcions3yeT Hay4HBIN
WHCTpYMEHTapuil (U3UKH TBEPAOTO Tela
JUTSL OTIMCAHMUSI, aHAITN3a, TEOPETHYECKOTO
1 DKCIIEPUMEHTAIHLHOTO UCCIICIOBAHMS U
MO/JICJIMPOBAHMUS IIPOLIECCOB CHHTE3a U
WCCJICIOBAHNS HAHOMATEPUAJIOB;
OIIK-1.3. Ucnonb3yet ¢pu3uko-
XUMHYCCKHUN TTOIXO/T ISl OTTMCAHUS,
aHaJIN3a, TCOPETUYECKOTO U
IKCIIEPUMEHTAILHOTO UCCIICIOBAHUS U
MO/JICJIMPOBAHHUS IPOLIECCOB CHHTE3a U
WCCJICIOBaHNSI HAHOMATEPHAJIOB;
OIIK-1.4. Ucnonb3yeT NpuKIIaIHbIe
MIPOrPaMMBI B CPEJICTBA
ABTOMATH3HPOBAHHOTO MTPOSKTUPOBAHHUSI
TIPH PEIICHUY WH)KCHEPHBIX 3a/1a4.

IIpoexTHBI U
($uHaHCOBBIN
MEHEKMEHT

OIIK-2. Cniocoben
YIIPaBJIATH
npodeccHnoHaNbHON U UHOM
JIeATEILHOCTBIO HA OCHOBE
MPUMEHECHHS 3HAHUI
MIPOEKTHOTO U (PMHAHCOBOTO
MEHEKMEHTA

OIIK-2.1. [Tnanupyet paboTy Majioro
MPENPUSATHS, CTICIAATM3HPYIOMIETOCS
Ha MPOU3BOICTBE BBICOKOTEXHOJIOTUYHOM
MIPOTYKITHH,

OIIK-2.2 Bnaneet onbIToM
MIPOU3BOJICTBEHHOTO MEHEIKMEHTA:
pacyeTa SJKOHOMHUYECKOU U
pecypcoddHEKTUBHON COCTABIISIONIEH
TIPH BBITIOJTHEHUH MCCIIEI0BATENbCKON
paboTHI.

OTBETCTBEHHOCTH B
npodeCCHOHATBHON
eI TEIIbHOCTH

OIIK-3. Cniocoben
YIPABIIATH KU3HEHHBIM
LIMKJIOM CO3JIaHHS
WHXCHEPHBIX TIPOAYKTOB B
00JIaCTH HAHOTEXHOJIOTUIH U
HaHOMATEPHAIOB C YICTOM
SKOHOMHYECKHX,
9KOJIOTHYECKHX,
COIMAIBHBIX M JPYTUX
OTpaHUYCHUHN

OIIK-3.1. Bnaseer cCOBpeMEHHBIMU
MeToJlaMu aHanu3a 3 (HEKTUBHOCTH
MIPOM3BOJICTBEHHOTO MPOLIECCA U OLEHKU
MIPOU3BOJICTBEHHBIX TOTEPh U
MOJIX0/1aMH K pa3paboTke KOMILIEKCa
MEPOTIPUSATHIA 10 UX YCTPAHEHUIO;
OIIK-3.2. [IpoBOAUT TEXHHUKO-
HKOHOMHYECKOE 000CHOBAHHE U
HKOHOMHUECKYIO OIIEHKY MPOEKTHBIX
peIIeHHIA 1 HH)KEHEPHBIX 33]1a4;
OIIK-3.3. AHanu3upyeT U OLICHUBAET
3aTpathl NpeanpusaTUs (IPOeKTa) ¢
YYETOM MH)KEHEPHBIX PHCKOB;
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OIIK-3.4. IIpoBOAUT 3KOJIOTMYECKYIO
OLICHKY IPOEKTHBIX PEHICHUN 1
WH)KEHEPHBIX 33/1a4.

Hccnenosarensckas OIIK-4. Ciocoben OIIK-4.1. CocraBisieT 1mjiaH Hay4YHO-
JESTEIIbHOCTD BBITIOJIHATE UCCIICIOBAHUS | HCCIIEIOBATEIBCKOM eI TENbHOCTH,
MIPH pEIICHUN WHXCHEPHBIX | BKIIIOYAs IUTEPATYPHBIN MOUCK, CPOKH U
Y HAyYHO-TEXHHUYECKUX M0CJIEI0BATEIBHOCTD
3a/1a4, BKJIOYas AKCIIEPUMEHTATIBLHON paboTHhl,
IUTAHUPOBAHUE U 00CYX/IeHUS M aHAJIN3a PE3yJIbTaTOB;
MMOCTAaHOBKY CJI0KHOTO OIIK-4.2. ®opmupyer
IKCHEPUMEHTA, JIEMOHCTPAIIMOHHBI MaTepra u
KPUTHYECKYIO OIICHKY U MIPEJICTaBIISIeT PE3yJIbTaThl CBOCH
UHTEPIPETALHIO HCCIIEI0BATEIILCKON ACATEIHHOCTH Ha
pE3yNIbTaToOB HAYYHBIX KOH(PEPEHIIUAX, BO BpeMs
MIPOMEKYTOYHBIX U UTOTOBBIX
aTTeCTalUu.
Hcnonp3oBanue OIIK-5. Cnocoben OIIK-5.1. TIpoBOAUT MAaTEHTHBIN TOUCK
UH(OPMALIMOHHBIX HCIIOJIb30BATh B IpoeccuoHanbHoil 001acTy;
TEXHOJIOTHI1 WHCTPYMEHTapHUn OIIK-5.2. Omnpenensier nepeyeHb
dbopmanuzanuu PECYPCOB U IPOrPaMMHOTO OOecTeueHUs
WHXCHEPHBIX, HAYIHO- JUTSI KCTIOJTB30BAHHUSI B
TEXHUYECKUX 33134, npodeccuoHaNbHOM JeSTENILHOCTH C
MPUKJIAIHOE MPOTPAMMHOE | y4eTOM TpeOOBaHUI HHPOPMAIIIOHHOM
obecrnieueHue Ass 0e30MmacHOCTH;
MOJEIUPOBAHUS U OIIK-5.3. Ncnonb3yeT npuKiIa HbIe
MIPOEKTUPOBAHMS OOBEKTOB, | IPOrPAMMBI U CPE/ICTBA
CHCTEM H IIPOIECCOB ABTOMATHU3WPOBAHHOTO MTPOSKTHPOBAHHS
MIPH PEIICHUU WH)XCHEPHBIX 3a/1a4.
[TpaBoBas OIIK-6. Criocoben OIIK-6.1. PaccunThIBaeT JIIUTEIBHOCTH
OTBETCTBEHHOCTh JIEMOHCTPHPOBATh BBITIOJTHEHUS TEXHOJIOTUYECKIX
COITHAITBHYTO oTepanuii ¢ UCIOIb30BAHNEM
OTBETCTBEHHOCTH 32 HOPMATUBHBIX CIIPABOYHHUKOB;
MIPUHUMAEMbIE PEIICHHUS, OIIK-6.2. OueHuBaeT Mo KPUTEPHSIM
YUUTHIBATh MPABOBBIC U TEXHOJIOTUM CUHTE3a HAaHOMATEPHAIIOB C
KYJIbTYPHBIC aCTICKTHI, TOYKHU 3pEHUsT OE30MACHOCTH ISt
o0OecreunBaTh YCTOWYMBOE | COTPYJIHUKOB U OKPY>KAIOIIEH CpeIbl;
pa3BUTHE TIPHU BEACHUHU OIIK-6.3. Ucmosnb3yer METOIUKN
npodeccnoHanbHOM U HHOM | OpraHU3aIi pabOTHI IepCOHANa,
TSI TeTbHOCTH COOITFOJIEHHSI TEXHOJIOTUIECKON 1
TPYJIOBOU JUCIHUILITHHBL.
Pa3paboTka OIIK-7. Cnocoben OIIK-7.1. Ucnonb3yeT TEXHUYECKYIO U
HOPMATUBHOM paspabarbIBaTh U CIIPABOYHYIO TUTEPATYPy, HOPMATHBHBIE
JIOKYMEHTAITU! aKTyaJIM3UPOBaTh HAYYHO- | JJOKYMEHTHI IIPH BBITIOJTHECHUH

TEXHUYECKYIO
JTIOKYMEHTAITMIO B 001aCTH
MOJTyYCHUS
HaHOMaTEepHAJIOB

HCCJIeIOBATENLCKOM pabOThI B 00J1aCTH
TEXHOJIOTUH U METOJ0B INAarHOCTHKHA
HaHOMAaTEPHUAJOB;

OIIK-7.2. CocTaBnsieT OTYETHI T10
AKCIEPUMEHTAIBHBIM U TEOPETUYECKUM
WCCIICIOBAHUSM, MPAKTUYECKOMN
JIeITEeILHOCTH B COOTBETCTBUU C
YCTaHABJIMBAEMbIMU TPEOOBAHUSIMU
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4.3 HpO(l)eCCHOHa.]'IbHBIe KOMIICTCHIUHU BBIMYCKHUKOB U HHAUKATOPBI UX TOCTUKCHUSA

OcHoBanue
3anaua . OOBekT unm 00J1acTh Kon u Kon u HanmeHoBaHMe (npodecenonamLytit
npodeccroHabHOM CTaHAapT, aHAIU3 OIBITA)
3HAHUA "HauMmenosanue [1K nHauKaropa goctmxenus [1K
EATEIBHOCTH O060011IeHHBIE TPYIOBBIE
byHKIIUN
Tun 3aga4y npogeccMoOHAIbHON 1eATEJILHOCTH: HAYYHO-HCCJIe0BATEIbLCKHU I
- IIPOBE/ICHUE - ocHoBHble Tunbl | I[IK-1 Cnocoben ITIK-1.1. Bnaneer onbiToM — TIpodeccronanbHbIN
CaMOCTOSITENTbHBIX HAaHOMATEPHAaJIOB: JUArHOCTHUPOBATh oTmpeeNieHus] CTPYKTYPHI crarnapt «26.006
Hay4HO- pazIuyHON CTPYKTYpy MaTepualia Ha | MaTepuaia ¢ UCIOIb30BAHHEM Crieruanmct mo pa3paboTke
uccienoBarensckux padot | pasmepunoctu (0, 1, 2, | MUKpO U HAHOYPOBHE CKaHUPYIOIEH AJIEKTPOHHOMN HAHOCTPYKTYPHUPOBAHHBIX
B obnactu | 3-MepHEIE, MHUKPOCKOIIHH; KOMITO3UITMOHHBIX
HAaHOTEXHOJIOTHH, (bpaxTaibHbIE IIK-1.2 Brageet oneiTom MaTepHuaoBy, yTBEPKICHHbBIN
TpeOyIOnIX IIUPOKON | KJIacTephbl),  MPUPOJIBI OTIPENIETICHUSI CTPYKTYPhI npuKa3oM MuHHCTEPCTBA
byHIaMeHTanbHON (Heopranuyeckue, Marepuaa ¢ UCIO0JIb30BaHHEM TPYy/Ja U COIMATBHOM 3aIIUTHI
MEXKIUCHUIIIIMHAPHOU OpraHu4ecKue, IIPOCBEYMBAIOLIEH AIEKTPOHHOU Poccuiickoit ®enepaiiuu ot
MMOATOTOBKM M BJIQJICHUS | CMEIIIAHHBIC); MUKPOCKOIHH; «8» centsops 2015 r. Ne 604H
HAaBBIKAMH COBPEMEHHBIX | arperaTHOr0 COCTOSTHUS IIK-1.3. Biageer onbITOM D Vmpasnenue metogamu u
AKCIEPUMEHTAIIbHBIX (ckuakue, TBEp/bIE, ONpeeNeHUsI CTPYKTYPbI CpeICTBaMH MPOBEICHUS
METO/IOB; CMEIIaHHOTO THTIA Marepuaa ¢ UCIOIb30BaHHEM UCCIIeIOBAHMI U pa3paboToK
- HCCJIEI0BAHNE (remn, cCcycmeH3Wu U TM(PAKIMOHHBIX M CIIEKTPAIbHBIX | HAHOCTPYKTYPHPOBAHHBIX
CBOWCTB HAHOCHUCTEM W | TIp.)); METO/IOB; KOMITO3HITHOHHBIX
HaHOMaTepHaJIOB c| - BCE BU/IbI IIK-1.4. BnaseeT onbITOM MarepuaioB (ypOBEHb
MOMOIIBI0 COBPEMEHHBIX | UCCIIEIOBATEIHCKOTO, OTIpENIeTIEHUSI CTPYKTYPhI KBaTM(pUKAIMN — 7)
METO/IOB aHAJIN34; KOHTPOJIBHOTO, HaHOMaTepHaJoB U
- CaMOCTOSITeNIbHAST | aHATUTHIECKOTO " HaHOCTPYKTYPHUPOBAHHBIX CPEl C
JKCIUTyaTalus HCIIBITATENIBHOTO HCIOJIb30BAaHUEM CKaHUPYIOIIEH
COBPEMEHHOTO o0opyIoBaHUS TUTST 30HI0BOM MUKPOCKOITHH;
AHATUTUYECKOTO U | U3y4YEHUS] CTPYKTYpPbl U IIK-1.5. Bnazgeet onbIToM
CUHTETHYECKOTO CBOICTB WCIIOJTH30BAHUS TEPMUYECKUX
o0opyoBaHuUs 1 | HAHOMATEpHUaJoB; METO/IOB aHan3a sl
MPUOOPOB B COOTBETCTBUU | — KOMITHIOTEPHOE ONpEeIeTICHUSI CTPYKTYPhI
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C KBaH(pUKaIUEH. MPOrPaMMHOE MaTepuajIoB Ha MUKPO- U

oOecrnieueHue JUTSE HAHOYPOBHE

o0paboTku

AKCIIEPUMEHTAIBHBIX

TAHHBIX 1o

UCCIIETOBAaHUIO

HaHOMAaTepHAJIOB u

HAHOCHCTEM.
- IIPOBE/ICHHE - ocHoBHble Tumbl | [IK-2 Ciocoben IK-2.1. ®opmupyer TpeboBanua | — IIpodeccHoHaNbHbINA
CaMOCTOSITETbHBIX HaHOMAaTEpHaJIOB: CaMOCTOSITEIILHO K DKCIIEpMMEHTAIBHBIM 00pa3uaM | cranmapt «26.006
HAay4YHO- pa3JII/I‘{HOI71 MMPOBOAWUTDH HAYYHO- HAaHOMAaTE€PHUAIOB U HAHOCUCTEM U | CneUaInuCT IO pagpaGQTKe
uccenoBarenbekux pador | pasmepnocta (0, 1, 2, | uccienoBaTenbCcKue pe3yJbTaTaM Hay4HO- HAHOCTPYKTYPHUPOBAHHBIX
B obiylactu | 3-MEepHBIE, paboTHI IO CO3/1aHuUs, MCCJIEI0BATENIbCKUX pa0OT M0 UX | KOMIIO3ULIMOHHBIX
HAaHOTEXHOJIOTHH, (bpakTanbHbIe HCCIICIOBAHHIO H pa3paboTke; MaTEepUajIOBy, YTBEPKICHHBIH
TpeOyromux IIMPOKOM | KJIACTEPbI),  NPHUPOJBI | IPUMEHEHUIO ITK-2.2. Beibupaer MeToasl 1 prKa3oM MHHHCTEPCTBA
byHIaMEeHTaIbHOM (HeopraHuveckue, HAHOCHCTEM U CpeIICTBA MPOBEACHHUS TPYJa ¥ COITUATBHOM 3aIUTHI
MEXTUCIUITTHHAPHON OpraHHYECKHE, HAaHOMAaTEPHAJIOB WCCJICIOBAaHMM U Pa3paboToK; Poccuiickoit denepanyu ot
MOATOTOBKM M BIIAJCHUS | CMCIIIAHHBIC); IIK-2.3. Onpenenser nytu «8» centsaops 2015 r. Ne 604H
HAaBBIKAMH COBPEMEHHBIX | arPETaTHOrO COCTOSHUS pEIICHUs HAyYHBIX U D Vmpasnenue metogamu u
AKCIIEPUMEHTAITLHBIX (kuakue, TBEpJbIE, TEXHHUYECKUX 3a7a4 B 001acTu CpeICTBaMH MPOBEICHHUS
METO/IOB; CMEIIIaHHOTO TUTIA paboT 10 CO3/1aHuUIO, UCCIIETOBaHMM U pa3paboToK
- BHIPA0OTKA HOBBIX | (T€M, CYCNEH3UM H MCCJICTOBAHUIO ¥ IPUMEHEHHIO HAHOCTPYKTYPHPOBAHHBIX
TEOPETHYECKHUX MOXO0B | IP.)); HAHOCHCTEM M HAaHOMaTepUasoB KOMITO3UITMOHHBIX
U TPUHLWIOB JW3aHHA | — BCE BH/JIbI MaTepuasoB (YpOBEHb
HAHOCHUCTEM U | MCCIIEA0BATEIBCKOIO, KBaTM(UKAIMU — 7)
HaHOMAaTepPHAIIOB ¢ | KOHTPOJIBHOTO, — TIpodeccuonanbHbIit
3aJlaHHBIMU CBOMCTBAMH, | AHAIIMTUYECKOTO i crarmapt «40.011
- pa3pa60TKa HOBBIX | HCIIBITATCIBHOI'O CHGL[I/IaJ'II/ICT 110 Hay4YHO-
BBICOKOA (D (hEKTUBHBIX o0opy1oBaHUS TUTS HCCIIEIOBATEIBCKUM 1
METOJIOB CO3/aHHs | M3yUEHUSI CTPYKTYPBI U OTIBITHO-KOHCTPYKTOPCKUM
COBpPEMEHHBIX CBOWCTB pa3paboTkam»,
HAaHOCHCTEM U | HAHOMATEePHUAJIOB; YTBEPKICHHBIN IPUKA30M
HAaHOMATEPHUAJIOB; - KOMITBIOTEPHOE MuHHUCTEepCTBA TPy U
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- CIIOCOOHOCTh K | MpOrpaMMHOE COLIMATILHON 3aIUTHI
COCTAaBJICHHUIO oOecrieueHne st Poccuiickoit denepanu ot
METOINYECKUX 00paboTku «4» mapra 2014 1. Ne 121m8.
JIOKYMEHTOB IPU | SKCTIIEPUMEHTAIBHBIX D OcymuiecTBieHre Hay4HOTO
MIPOBEICHUH HAYYHO- | JTaHHBIX 1o PYKOBOJICTBA B
HCCIIEIOBATENBCKUX U | UCCIIETOBAHUIO COOTBETCTBYIOILIEH 00IacTH
nabopaTopHEIX padoT; HaHOMAaTepPHAJIOB u 3HaHUU (YPOBCHD

ydactue B HAaHOCHCTEM; KkBauuKaImu — 7)
AKCIIEPUMEHTAILHOU U - OTYETHI 1o

TEXHUKO-TIPOSKTHOMN Hay4HOI paborte,

ONITUMHU3AIHH Hay4YHBIC IMyOJIMKAIINH B

CYILIECTBYIOIINUX POCCUHCKHX u

HAyKOEMKHUX METOJIUK 3apyOeKHBIX H3TAHUSIX;

CO3/1aHUS HAHOCHCTEM U - AHAIUTUYECKUE

HAaHOMATEPHAJIOB JIJIS 0o030pel B obmactu

YCIEITHOW KOHKYPEHIIMU | TIPOU3BOJICTBA u

Ha PBIHKE UIEH U HACCIENOBAHUS

TEXHOJIOTHUH. HAaHOMAaTEPHAaJIOB.

- aHau3 u| - ocaoBHble TUTHI | [TK-3 CriocobeH k IMK-3.1. meet onwIT cOOpa, — TIpodeccuonanbHbIit
0000111IeHNEe Ppe3yJabTAaTOB | HAHOMATEPUAJIOB: aHaM3y U 0000IIEHUIO 00paboTKku, aHamM3a U cranmapt «26.006

Hay4YHO- pa3IMIHOMN pe3yJIbTaTOB HAYYHO- CUCTEMAaTH3AIK HAy9IHO- Crnenuanuct no pa3paboTke
HCCIIeIOBATEIIECKUX pasmeproctu (0, 1, 2, | ucciaenoBaTeNbCKUX TEXHUUYECKON HHOpMAIINH B HAaHOCTPYKTYPHUPOBAHHBIX

paboT, MOMCK M aHaJIu3
HAay4YHOW W TEXHUYECKOU
uHpopmManuu B 00IaCTH
HaHOTEXHOJIOTUI u
CMEXKHBIX TUCLUIUIMH JUIS

HAy4YHOM, TIATEHTHOW W
MapKEeTUHIOBOM
MOAJIEPKKH TPOBOJUMBIX
(byHIaMEeHTaJIbHBIX
HCCIIEN0BAHMMN u
TEXHOJIOTMYECKUX

3-MepHBbIe,

(bpakTaibHbIe
KJIaCTepbl),  MPUPOIBI
(HeopraHuveckue,
OpraHUYecKue,
CMEIIaHHBIE)
arperaTHoOro COCTOSTHUS
(kuakue, TBEPJBIE,
CMEIIIaHHOTO TUIIA
(remmn, cycmeH3uu U

1p.));

paboT, TOUCKY U aHATU3Y
Hay4YHOU U TEXHUYECKOMN
uH(popManuu B o01acTu
HaHOTEXHOJIOTUU U
CMEXHBIX TUCIUTUTAH
JUIS. HAYYHOU, NTaTEHTHON
Y MapKETUHIOBOM
MOIJEPKKH MPOBOJUMBIX
HCCIICIOBAHUM, K
CaMOCTOSATEIIbHOMU
MOATOTOBKE MyOJIMKAITUH

00J1aCTH HAHOTEXHOJIOTUU U
CMEXHBIX TUCIUIUINH;

IIK-3.2. OuennBaeT ypoBeHb
UCcIe0BaHH, 000CHOBaHHOCTb
NpejiaraéMbIX peleHui u
PEKOMEHIALNII 10 peann3aliy 1
UCTIOJIB30BaHUIO PE3YIIbTATOB
Hay4HBIX-UCCIICIOBAHHIA;
IK-3.3 IIpousBoaut
CTaTUCTHYECKYIO 00paboTKy
PE3YJIbTAaTOB SKCIIEPUMEHTATBHBIX

KOMITO3UIIMOHHBIX
MaTepuaoBy, yTBEPKICHHBIN
puKazoM MuHHcTEepCcTBa
TpyJa ¥ COIMAJIbHOM 3aIIUThI
Poccutickoit denepanuu ot
«8» centsa0ps 2015 r. Ne 604H
D Vnpasnenue merogamu u
CpeICTBaMH MPOBEACHUS
UCCIIeIOBaHMM U pa3paboToK
HAaHOCTPYKTYPHUPOBAHHBIX
KOMIIO3UIIMOHHBIX
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pa3paboToK,

- COCTaBJICHHUE
aHAJTUTHYECKUX 0030pOB,
CaMOCTOSTEeNIbHAS
MOJrOTOBKAa MyOIMKanui
B OTEYECTBCHHBIX |
3apyOeKHBIX H3TAHUSIX;

- CITOCOOHOCTh K
COCTaBJICHUIO
METOIMYECKUX
JOKYMEHTOB npu
MPOBEICHUU HAY4YHO-
HCCIICIOBATEILCKUX u
J1abopaTOPHBIX padoT;
y4acTue B

9KCIIEPUMEHTAJILHON U
TEXHUKO-IIPOEKTHON
ONTHUMHU3ALNH
CYILECTBYIOIINX
HayKOEMKHUX METOJIUK
CO37JaHUsI HAHOCUCTEM U
HaHOMAaTepHasoB I
YCIEIHOW KOHKYPEHIIMU
Ha PBIHKE UIEU U

- KOMIIBIOTEPHOE
IPOrpaMMHOE
obecrieyeHne JUTST
00paboTKu
AKCIIEPUMEHTAILHBIX
JAHHBIX o
UCCIICIOBAaHUIO
HaHOMaTEpPHUAJIOB u
HAHOCHCTEM;

- OTYETHI o
Hay4HOUI pabore,
HAYYHbIC ITyOJIUKAIH B
POCCUICKHX u
3apyOCIKHBIX M3/IaHUSIX;
- AHATUTUYCCKUE
o030ppl B objactu
MIPOU3BOJICTBA "
UCCIIEIOBAHHS
HAaHOMAaTEPHAJIOB.

B OTE€UYECTBEHHBIX U
3apyOeKHBIX U3TAHUAX

HCCIICIOBaHU
HAHOCTPYKTYPHUPOBAHHBIX
MaTepuasoB;

IIK-3.4 NMeert OIIBIT HOATOTOBKHU
pe3yJIbTaTOB HAYYHO-
HCCIIEIOBATEIILCKUX Pa0dOT IS
myOIMKAIUU B TIEPUOINICCKOM
[IEYaTH.

MaTepuanoB (YpOBEHb
KBaTH(HUKAIMN — 7)

— IlpodeccrnonanbHbIi
crarnapt «40.011
Crienuanuct no Hay4Ho-
HCCIIEI0OBATEIbCKUM U
OTBITHO-KOHCTPYKTOPCKUM
pa3paboTkam»,
YTBEP>KICHHBIN PHUKA30M
MuHucrepcTBa Tpyaa u
COLIMAJIbHON 3aIUTHI
Poccuiickoit denepanuu ot
«4» mapta 2014 r. Ne 121m.
D OcymecTBieHre Hay4HOTO
PYKOBOJICTBA B
COOTBETCTBYIOIICH 001acTu
3HaHUU (YPOBEHb
kBanuuKamu — 7)

TEXHOJIOTUH.

- aHamm3 u|- ocHoBHble THMbI | [IK-4 CrocoGen IIK-4.1. Ananusupyer — IIpodeccuonanbublit
000011IeHHe Pe3ybTaTOB | HAHOMATEPHAJIOB: MIPECTABIIATE COBPEMEHHOE COCTOSIHUE U crannapt «26.006

Hay4HO- pas3IMYHON HCTOPUYECKHE STAIIbI UCTOPUYECKHUH ITyTh Pa3BUTHUSA Cnennamict no paspaboTke
UCCIIEIOBATENLCKUX pasmepHoctu (0, 1, 2, | pasButus HaHOTEXHOJOrnK B Poccuiickoit HaHOCTPYKTYPHPOBAHHBIX
paboT, TOWCK W aHaiu3 | 3-MEpHBIE, HAHOTEXHOJIOTHH, denepanuy U B MUDE; KOMIIO3UIIUOHHBIX

HayYyHOH M TEXHUYECKOH | (paKTanabHBIE Ba)XHEHUIIINE OTKPBITUS IIK-4.2. ®opmynupyeT HauboIee | MaTepUaIoBy», YTBEPKIEHHbIN
uHpOpMaIMi B 00JacTH | KJIACTEphl),  MPUPOABI | OTEYECTBEHHBIX YUEHBIX, | aKTyalbHbIE IPOOJIEMBI, IpHUKa30M MuHucTepcTBa
HAHOTEXHOJIOT Uil u | (HeopraHu4ecKue, HanOoJee aKTyaIbHbIE CBSI3aHHBIE C CO3/JaHAEM U TPYAA U COMAIbHOMN 3aILUTBI
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CMEKHBIX TUCIUIUIMH JISI
HAy4yHOM, TIaTEHTHOM W
MapKETUHI OBOU
MOAJEPKKH  MPOBOJUMBIX
(byHIaMEeHTaIbHBIX
HUCCIIEIOBAHUN u
TEXHOJIOTHYECKUX
pazpaboToK;

- COCTaBJICHUE
aHAJIMTUYECKUX 0030pOB,
CaMOCTOATEIbHAS
MOATOTOBKA MyOIMKaIit
B OTEUECTBEHHBIX U
3apyOexKHBIX U3TAHUSIX;

- pa3BuTHE
aKaJIeMUYECKOU
MOOUIIBHOCTHU yTeM
aKTUBHOI'O IapTHEPCKOTO
y4acTus B pabore
3apyOeKHBIX Hay4HO-
UCCIIEIOBATENbCKUX

naboparopuii BO Bpems
Hay4YHBIX CTAXKHUPOBOK, a
TaKxe yTeM
MPE3CHTAIIMN  CTEHIOBBIX
U YCTHBIX JOKJQJ0B Ha
HAyYHBIX KOH(EPECHIIUSIX,
aKTUBHOE  ydYacTHE B
OpraHu3aluu
MEXyHApOIHOTO
COTPpYAHUYECTBA B PaMKax
(G YHKIIMOHUPOBAHUS
OpraHM3alti,

OpraHuyvecKue,
CMEIIaHHBIC);
arperaTHOTrO COCTOSHUS
(ckuakue, TBEp/IbIC,
CMEUIaHHOTO THIIA
(remu, cycneH3WMM U
mp.));

- OTYETHI o
HaY4YHOH pabore,
HAYYHbIC ITyOJIUKAIH B
POCCUICKHX u
3apyOCIKHBIX M3/IaHUSIX;
- AHATUTUYCCKUE
o030ppl B obyactu
MIPOU3BOJICTBA "
UCCIIEIOBAHHS
HaHOMaTEPHAJIOB.

po0JIeMbl, CBA3aHHBIE C
CO3JaHHEM U
IPUMEHEHUEM
HAHOCHUCTEM H
HaHOMaTEPHAJIOB B
Poccuiickoit deneparuu
U B MHUpE

MNPUMCHCHUCM HAHOCUCTCM U

HaHoMmaTepuanoB B Poccuiickoit

denepauuu U B MUpe

Poccuiickoit denepanuu ot
«8» centsaops 2015 r. Ne 6041
D Vnpasnenue Mmerogamu u
CpeICTBaMH MPOBEACHUS
MCCIIEIOBAaHMM 1 pa3paboToK
HAHOCTPYKTYPHUPOBAHHBIX
KOMITO3UITMOHHBIX
MaTepuasoB (YpOBEHb
KBaJTH(UKAIMU — 7)

— TIpodeccronanbHbIH
crangapt «40.011
Crienuanuct 1o Hay4Ho-
UCCIIEIOBATENLCKUM U
OIBITHO-KOHCTPYKTOPCKUM
pazpaboTKamy,
YTBEPKICHHBIN TIPUKA30M
MunucrepcTBa Tpyia u
COLIMAJIBHOM 3aIATHI
Poccuiickoii denepanuu ot
«4» mapta 2014 1. Ne 121m.
D OcymiecTBieHre Hay9HOTO
PYKOBOJICTBa B
COOTBETCTBYIOIIEH 00JIacTH
3HaHUH (YpOBEHb
KBaTM(UKAIMU — 7)

Amnanu3s omnbiTa
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OCYILIECTBIISIOIINX

o0pa3oBaTeNbHYIO0
NeSTeNIbHOCTh, a TaKkKe
OpraHu3alnii,
OCYIIECTBISIONTUX
Hay4YHYIO U (WJIW) Hay49HO-
TEXHUYECKYIO
NeSITeNIbHOCTD;

- CIOCOOHOCTh K
COCTaBJICHUIO
METOTNICCKIX
JOKYMEHTOB npu
MIPOBEICHUU Hay4YHO-
UCCIIEIOBATENECKUX u
nabopaTopHBIX padoT;
ydactue B

SKCIEPUMEHTAIBHON U
TEXHHUKO-TIPOEKTHOM
OINITUMH3AINU
CYLIECTBYIOLINX
HAYKOEMKHUX METOINK
CO3JIaHHsI HAHOCHUCTEM U
HAaHOMAaTEPHUaIOB JJIst
YCIICIIHOW KOHKYPEHLIMU
Ha pBIHKE UIEH U
TEXHOJIOTHH.
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5 AHHOTAIIMX PABOYMX ITPOT'PAMM JUCHUITINH

5.1 /IlucuunjJuHbI 00513aTEeJIbHOM YacTH

AHHOTanus paboueit mporpaMmbl JUCHUTLITAHBI
«D@uinocopckue MpodaeMbl HAYKH M TEXHUKH»

(51.0.01)

1. Heab AMCUMIUIMHBI - TTOHUMAHUE aKTYaJbHBIX (PUIOCO(PCKUX U METOH0IOTUYECKUX

Ipo0JIeM HayKH U TEXHUKH.
2. B pe3yabtarte

MATUCTPATYPbI A0/KEeH:

U3yYCHUdA NUCHUIIINHDbI Oﬁy'{aXOIHHﬁCH mo T1porpamMmme

Obaadame CIENYIOIUMA KOMIETCHIIMSIMH:

Kox v HanmenoBanue

KOI{ H HAUMCHOBAHHUEC OCHOBHBIX HHIUKATOPOB J0CTUKCHUSA

YHUBeEpPCAJIbHOMI YHUBEPCAJIBLHONH KOMIIeTEeHIIUH

KOMIIeTeHIHH

YK-1. Cnocoben YK-1.3. Ananuzupyert npoOJeMHYIO CUTYalHI0 KaKk CUCTEMY,
OCYIIECTBIIATh BBISIBJISISL €€ COCTABIISIOIINE U CBSI3H MEXKIY HUMU,

KPUTHYECKHUN aHAIN3
npoOJEeMHBIX CUTyallui Ha
OCHOBE CUCTEMHOT'O
[0J1X0/1a, BbIpaOaThIBATh
CTpaTEruIo ACUCTBUI

YK-1.4. Onpenensier npo6ensl B mHGOpMaI, HEOOX0IUMOH
JUIs pelIeHus IpoOIeMHOM CUTyaluK, U IPOEKTUPYET MPOLECCHI
10 UX YCTPAHEHUIO;

YK-1.5. Pa3zpabaTbIBaeT u cOAepKaTeIbHO apryMEHTUPYET
CTpaTEeruo peuieHus npoOJIeMHON CUTyalluu Ha OCHOBE
CHUCTEMHOI'0 U MEXIUCLUUIUIMHAPHBIX TOJXO0/0B;

YK-1.6. Vicionb3yeT JOTUKO-METO0T0T MICCKHIA
MHCTpYMEHTApUH AJI1 KpUTUUECKON OLIEHKH COBPEMEHHBIX
KOHIIeTHH (PHUI0cO(PCKOro M COIMATBHOTIO XapakTepa B CBOCH
peaMeTHON 001acTu

YK-5. Cnocoben
aHaJTM3UPOBaTh U
YUUTBHIBaTh pa3HOOOpa3ue
KyJIbTYp B IpolLecce
MEXKYJIBTYPHOI'O
B3aUMO/JICHCTBUS

YK-5.1. Ananuzupyert BaxkHeiII1ne UAe0I0rH4eCKie U
LIEHHOCTHbIE CUCTEMBI, COPMHUPOBABIINECS B XO/1€
HCTOPUYECKOTO Pa3BUTHS; 00OCHOBBIBAET aKTyaJTbHOCTh UX
UCTOJIb30BaHUS MPHU COLMATIBHOM U MTPO(ECCHOHATIBHOM
B3aMOJICHCTBUM;

YK-5.2. ObecnieunBaet co3gaHne HEAUCKPUMUHAIIMOHHON cpelibl
B3aWMOJICHCTBHS ITPH BBITOJIHEHUH MTPO(ECCHOHABFHBIX 3a/1a4;
YK-5.3. BeicTpanBaet coruanbHoe npodecCHoHaIbHOe
B3aMMOJICICTBHE C yU€TOM 0COOEHHOCTEN OCHOBHBIX (hOpM
HAYYHOT'O M PETUTHO3HOIO CO3HAHUS, IEIOBOM 1 0011en
KYJIbTYpBI IPEJICTaBUTEINCH IPYTUX STHOCOB U KOH(pecCHii,
Pa3IMYHBIX COLUAIBHBIX TPYIIL.

YK-6. Criocoben
OTIpEICTISATh U
pEaAN30BBIBATH
MPUOPHUTETHI COOCTBEHHOMN
JIEeSITENLHOCTH U CIIOCOOBI
€€ COBEpIIICHCTBOBAHUS Ha
OCHOBE CaAMOOIIEHKH

YK-6.1. OnieHnBaeT CBOM pecypchl U UX Mpeeibl (JITYHOCTHHIE,
CUTyaTHBHbIE, BpEMEHHbBIE), ONITUMAIIBHO UX UCTIONb3YET IS
YCHEIIHOTO BBIMOJIHEHUS TOPYUYEHHOTO 3aJaHHUS;

YK-6.2. Onpenensier npruopuTeThl NpodhecCHOHAIBHOTO POCTa U
CIocoObI COBEPIIEHCTBOBAHUS COOCTBEHHOM EATEIbHOCTH Ha
OCHOBE CaMOOIIEHKH I10 BEIOPAaHHBIM KPUTEPHSIM;

YK-6.3. BeicTpanBaeT ruOKyto nmpohecCHOHATBHYIO TPACKTOPHIO,
UCTOJIb3Ysl HHCTPYMEHTHI HEIIPEPBIBHOTO 00pa30BaHus, C y4eTOM
HAKOIUIEHHOTO OIbITa MPo(ecCHnOHATbHOM 1eSTEeIbHOCTH U
JMHAMUYHO M3MEHSIOUMXCS TpeOOBaHUN phIHKA TPYAA.

B PE3YIbTATC U3YUCHUSA JUCHUIIIINHBI 06yqalom1/117lc51 JOJDKCH:

3namo:

- OCHOBHBIC HAaYUYHBIC IIKOJIbI, HAITPABJICHUS, ITapaAuIrMbl, KOHIICTILITUA B (bI/IJIOCO(I)I/II/I TCXHUKHU U

XUMHYECKOM TEXHOJOTHH;
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- (hnnocohcKo-MeTO10JIOTHIECKUE OCHOBBI HAy4YHO-TEXHUYECKHUX u HUHXCHEPHO-
TEXHOJIOTHYECKUX MPOOIIeM;
- Ppa3BUTHE TEXHHKM M XUMHYECKMX TEXHOJOTMH B COOTBETCTBUM C CTaHOBJIECHUEM
JIOMHTyCTPHAJIBHOT O, MHTyCTPUAIBHOI0, IOCTUHAYCTPUAILHOTO NIEPHOJIOB PA3BUTHSI MUPA;
Ymems:
- npumensaTs B HUOKP kateropun ¢punocopun TEXHUKH U XUMUYECKHX TEXHOJIOTUH;
- aHAJIM3UPOBATh IPUOPUTETHBIEC HAIIPABJICHUS TEXHUKH U XMMUYECKHUX TEXHOJIOTU;
- JOTUYECKU IIOHMMAaTb W UCIOJb30BaTh JOCTHKEHHUE HAYyYHO-TEXHMUYECKOIO IIporpecca u
1J100a1bHBIX IPOOJIeM HUBUWIN3ALUY, IPAKTUYECKH UCIIOJIb30BaTh IPUHIUIIBI, HOPMBI U IIPaBUIIA
AKOJIOTMYECKOW, HAYYHO-TEXHUYECKOM, KOMIIBIOTEPHOW 3TUKMU;
- KPUTHYECKH aHAIM3UPOBATh POJIb TEXHUYECKOTO M XHMHUKO-TEXHOJIOIMUYECKOTO 3HAHUSA IIPU
PELICHUH YKOJIOTHYECKUX MPoOIIeM 0e301MacHOCTH TEXHUKH U XUMHUUECKUX TEXHOJIOTHIA;
Bnaoems:
- OCHOBHBIMH MOHATUAMU PHIOCOPUHN TEXHUKUA U XUMHUYECKOU TEXHOJIOTHH;
- HaBBIKAMU aHanu3a (GUWIOCOMCKUX MPOOJEM TEXHUKH, HAYyYHO-TEXHUUYECKOTOo 3HAHHUS U
MHXEHEPHOU e TEIIbHOCTH;
- CII0co0aMU KPUTHUYECKOTO aHaliM3a TEXHUMKM M €€ HHHOBALMOHHBIX METO/J0B HAay4HOI'o
uccienoBanusl, noucka ontuMainbHbix pemennii HUOKP B TexHMKe 1 XUMUYECKON TEXHOJIOTHH;
- Ipy¥eMaMH MyOJMYHBIX BBICTYIUIEHUH B IOJIEMHUKE, TUCKYCCUHU 1O (HIOCOPCKUM MpobiieMam
TEXHUKHU U TEXHUYECKOIO 3HAHUS.
3. Kpatkoe coep:kanue I CHUIINHBI
Pa3nen 1. MecTo TeXHUKH U TEXHHYECKMX HAYK B KyJbType HUBHIU3ALUH

Qdunocodust TEeXHUKH, ee mnpeaMeT U npoOinemHoe mnoie. Punocodus TEeXHUKU B
COBPEMEHHOM 001IeCTBE, €€ (yHKIIHH.

IIpenmer ¢unocoduu TEXHUKU: TEXHUKA KaK OOBEKT U Kak JiesTeabHOCTh. Punocodus
TEXHUKU: T@peaMeT U mnpobiemHoe 1mone. Tpu acmekra TEXHUKU:  HUHKEHEPHBIH,
aHTPOIIOJIOTUYECKUI M couuanbHbli. TexHuka Kkak crenuduueckas QopMa KyJbTYphl.
HcTtopuueckre COLUUOKYJIbTYpHbIE NMPEANOCHUIKA BBIIACJIECHNUS TEXHUYECKONM NpoOJieMaTUKU U
dopmupoBanus ¢Quiaocopun TeXHUKH: (GOPMHUPOBAHME MEXAHMCTUUYECKOH KapTUHBI MHpAa,
HAy4YHO-TEXHUUYECKas PEBOJIIOIMS, HAYYHO-TEXHUUYECKUN MPOrpecc U CTPEMUTENbHOE pa3BUTHE
TexHosioruit nociue II Muposoit BoiHsI.

Pasnen 2. Texnuka u Hayka B MX B3aHMOOTHOIIIEHUH

TexHuka ¥ Hayka Kak CIIOCOOBI caMOpealM3allli CYITHOCTHBIX CHJI M BO3MOXKHOCTEH
yenoBeka. Hayka u TexHuka. COOTHOIIEHHE HAayKHW U TEXHUKU: JIMHEHHas W SBOJIOLHOHHAs
Mozenu. Tpu cTanuu pa3BUTHs B3aMMOOTHOLIEHMM HAayKH M TeXHUKH. MHCTUTyIMOHanbHas u
KOrHUTHUBHAs JuddepeHuranus chep HaAyku U TEXHUKH M (QOPMHUPOBAHUE TEXHUYECKOU
opuentanuu B Hayke (XVII — XVIII BB.). Hauano cuueHTudukaniuy TeXHUKU ¥ MHTEHCUBHOE
pa3BUTHE TEXHUKHU B Iepuoj NpombliieHHON peBomonuu (koHer, XVIII — nepBas nonoBuHa
XIX B.). Cucrematnueckuil B3aMMOOOMEH M B3aUMOBIHUSHME HAyKd W TEXHUKH (BTOpas
nonoBuHa XIX — XX B.). CraHOBiE€HHME U pa3BUTHE TEXHMYECKHUX HAYK KJIACCHUYECKOTO,
HEKJIACCUYECKOI0 U IMOCTHEKIJIACCUYECKOIO TUIIOB

Bo3HukHOBEHHE MHXEHEPUU KaK MPOPECCHU OCHOBHbIE UCTOPUUECKHE ITAIbl Pa3BUTHS
WHXEHEPHOW JeATEeNbHOCTU. TeXxHHYecKHe HayKM W METOAOJOTHS Hay4YHO-TEXHHUYECKON
JESATEIIBHOCTH.

Pa3zpnen 3. OcHOBHBIE METO10JI0THYECKHE MTOAXO0AbI K IOHUMAHMIO CYIIIHOCTH TEXHUKH.
OcHoBHbIE (PuOCOPCKHE KOHLETIUN TEXHUKH. AHTPOIOJIOTUYECKUNA MOAXO0/I: TEXHUKA KaK
opranomnpoekuus (3. Kann, A. T'enen). Dxk3ucteHuanucTcKuil anainu3 texuuku (M. Xaiinerrep,
K. Sfcmepe, X.Optera-u-l'accer). AHanu3 TexHUYecKMX Hayk u mpoektupoBanus (IL.
OnrensMmeriep, ®. [leccaysp). MccnemoBanue conManbHBIX (YHKIUA W BIWSHUN TEXHHUKU;
TEOpPHsl TEXHOKpAaTMM W  TexHoreHHoM muBmwim3auuun (K.  Ommons, JI. Mamdopn,
O®pankdyprckas mkona). X. CxonuMoBcku: (unocopus TEXHUKH Kak (uiaocodusi yeroBeka.
Ounocodust Texuuku 1 uaeu naausuayaun XK. Cumonaona. Bzaumoornomenus gpunocodceko-
KYJIBTYpPOJIOTHUECKOTO U MHKEHEPHO-TEXHOKPATUYECKOTO HANIPaBJIEHUH B (PUI0CO(DUN TEXHUKH.
OcHoBHBIE MTPOOJIEMBI COBpeMEHHON (uitocopuu TeXHUKU. COIMONIOTHS U METOI0JIOTUS
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MPOEKTUPOBAHUS W  HMHXKEHEpPHOM  neATenbHOCTH. COOTHOLIEHHE JECKPUIITUBHBIX U
HOPMAaTHUBHBIX TEOpUH B HayKe O KOHCTpynpoBaHWHU. KuOepHeTMKa W MOAETUPOBaHUE
TEXHUYECKUX CHUCTEM OTHKAa U OTBETCTBEHHOCTbh MH)KEHEpA-TEXHHKA: paclpeaesicHHe U Mepa
OTBETCTBEHHOCTH 33 TEXHOTEHHBIM 3KoJIOTWYecKuid ymiep0. IlcuxoconmanbHOe BO3/AEHCTBHE
TEXHUKHU U 3TUKA yIPABICHHUS.

Bricokne TEXHOJIOTMH, XUMHUYECKOE H3MEpPEHHWE M WHHOBAIMOHHBIC MOAXOMABI IS
BBITIOJIHCHHSI HAYYHO-HCCIICIOBATEIIbCKUX M OIBITHO-KOHCTpYKTOpcKux pador (HMOKP) B
XUMHUHU U XUMUYECKON TEXHOJIOTHUHU.

4. O0beM y4eOHOI TUCHMIIIIHHBI

B 3aueTHBIX B akanewm.

Bunpl yueOHOi1 paboThI eAMHUIIAX yacax
Oo0masi Tpy10eMKOCTb JMCHMILJIMHBI 10 Y4eOHOMY IJIaHy 4 144
KonraktHas pa6ora (KP): 0,94 34
Jlexumu (Jlek) 0,47 17
[Tpaktueckue 3anstus (I13) 0,47 17
CamocrositenibHasi padora (CP): 2,06 74
KonraktHas camocrositenbHast pabora 2 06 -
CaMocTosATEIbHOE U3YUEHHE Pa3AeIOB IUCHUIIIMHbI ' 74
Bua konTpoJs:
DK3aMeH 1,0 36
KonTakTHas paboTa — mpoMexyTouHas aTTeCcTalus 10 0,4
IoAroToBKA K 3K3aMeHy ’ 35,6
Bua UTOroBOro KOHTpOJIS: JK3aMeH

B 3auetHbIX B actp.

Bunpl yueOHOI pabOTHI eANHULAX yacax
O0mas Tpya10eMKOCTh JUCHUILIHHBI 110 Y4e0HOMY ILUIAHY 4 108
KonTakTtHas padora (KP): 0,94 25,5
Jlexumn (Jlek) 0,47 12,25
[Tpaktueckue 3anstus (I13) 0,47 12,25
Camocrositenbaas padora (CP): 2,06 55,5
KonTakTHas camocTosiTensHas paboTa 2 06 -
CaMocToATEIbHOE N3YUEHHUE PA3AEIOB IUCHUIIIMHbI ’ 55,5
Bua konrpoJs:
DK3amMeH 1,0 27
KonrakTHas paboTa — MpoMexXyTOUHAs aTTeCTaIHs 10 0,3
IloaroToBKa K YK3aMeHy ' 26,7
By MTOroBOro KOHTpoOJIA: JK3aMeH

AHHOTanus pabodeii mporpaMMbl TUCITUTUTHHBI
«®Pu3dnyecKue 1 XMMHUYeCKHe CBOICTBA HAHOMATEPHAJIOB U HAHOCUCTEM))
(51.0.02)
1. Heap AMCHUNJIMHBI — TPUOOpPETECHWE 3HAHWK, YMEHHH, BIIaJieHUd U (popMupoBaHUE
KOMHGTGHI_II/Iﬁ B OGJIB.CTI/I TCOPHU U TIPAKTUKHU HCIIOJIb30BAHUA HAHOTEXHOJIOTUU U CO3JaHus
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HAaHOMAaTEpHaJiOB, CBOMCTB HAHOMAaTEPHUAJIOB, WX TEPCHEKTUBHBIX oO1acTeil NMPUMEHEHUs U

HaIIpaBJICHUHN JAIBHEUILErO pa3BUTHS.

2. B pe3yabTare u3ydyeHHsl QMCHUIUVIMHBI O0YYAKOIIMICH MO NMPOrpamMMe MArucTpaTypbl

HOJIZKECH:

O06nanath CaeAyIIMMH KOMIIETEHITUSIMH:

®opmupyeMble KOMIIETEHIIUH

NHauKaTOPHI J0CTHKEHUST KOMIIETEeH Uil

YK-3 CnocobeH opraHu3oBBIBaTh U

VYK-3.1 YyacTByeT B BBIIOJIHEHUH IIPOEKTOB IPYIIIOBOTO
XapakTepa Ha pa3IU4YHBIX CTaJAMAX HX IOJATOTOBKH U
peaiv3allii: «IJIaHUPOBAaHUE — IPOEKTUPOBAHUE —
IIPUMEHEHHUE — IIPOU3BOJCTBO

pYKOBOIUTH  paboToit  komauzwl, | YK-3.2 BeipabareiBaeT CTpaTeruio cOTpyJHUUECTBA U HA

BbIpabaTbIBas KOMaH/JHYIO | €6 OCHOBE OpraHMU3yeT OTOOp UJICHOB KOMAaHIBI IS

CTpaTeruto JUTSt JOCTHOKEHHS | JOCTHXKEHMSI TIOCTABIICHHOM 1EIHN

MIOCTaBJICHHOM LIeNn VYK-3.3 [Inanupyer KOMaHAHYIO paboOTy, pacrpeaemnseT
MOPYYEHUS U JICTICTUPYET MOJTHOMOYHS YICHAM KOMaH/IbI
C yYEeTOM HHTEPECOB, OCOOCHHOCTEH TMOBEACHUS U
MHEHUH €€ YJICHOB

OIIK-4 CrocoGen semonusts | OIIK-4.1 CocraBiser mian Hay4HO-HCCIIEN0BATENLCKOM

HCCIIeIOBAHMS npu peltteHuy | ACATEIBHOCTH, BKJIIOUAs JINTEPATYPHBIH MTOUCK, CPOKH U

MHYKEHEPHBIX - Hay4HoO- | 1OCTIENIOBATENLHOCTE SKCIIEPUMEHTANBHON  paboThI,

TEXHWYECKHX  3aj/ad,  BKJIIOYAs 00CYXICHUS U aHAJIN3a PE3yJIbTaTOB

[UTAHUPOBAHHE i [IOCTAHOBKY OIIK-4.2 ®opmupyer HeMOHCTpaHHOHHBIfI Matepuan M

CIIOJKHOTO SKCIepuMeHTa, | IPE/ICTABIIAET PE3YJIbTATRl CBOCH HCCIIEI0BATEIBCKON

KPUTHYECKYIO OLICHKY 1 | AEATEIBHOCTH HAa HAy4YHBIX KOH(EPEHLHMAX, BO BpEMs

MHTEPIIPETALNIO PE3yIbTaTOB

IMPOMCIKYTOYHBIX U UTOTOBBIX aTTCCTaIII/Iﬁ

OIIK-5 Choocoben HCHOJb30BAaTh
WHCTpyMEHTapuit dbopmanuzanuu
I/IH)KGHCpHBIX, HaquO-TeXHI/I‘-Ie()KI/IX
3a/1a4, TPHUKIAJHOE TMPOTrPAMMHOE
obecrieueHue sl MOJICTUPOBAHUS U
MPOEKTUPOBAHUST OOBEKTOB, CHUCTEM
U TIPOIIECCOB

OIIK-5.1 IIpoBoaut MTaTEHTHBIN IIOUCK B
npodeccroHanbHOI 00acTi
OIIK-5.2  Ompenenser  nepedyeHb  pPecypcoB U

MPOrpaMMHOT0 oOOecreueHHust s HCIOJb30BaHUA B
npoeccnoHaNbHOM 1eATENbHOCTH C YUETOM TpeOOBaHUM
MH(pOPMAIMOHHOM 0€30MacHOCTH

3HAMbs.

— COBpPEMEHHBIE Hay4HbIC JOCTHIXKEHUS M TEPCIEKTUBHBIC HampaBieHHs padboT B 00JacTu
CO3/1aHUS U IPUMEHEHUS HAHOMATEPHUAJIOB;

— COBpEMEHHBIC TPEJCTABICHUS O MEXaHWU3Max WU mporeccax (HOpMHpPOBAHUS CTPYKTYPHI U
CBOMCTB HAHOMAaTEPHAJIOB U (PYH/IaMEHTAJIbHBIX OCHOBAaX HAHOTEXHOJIOTHH;

—  (pu3uMKO-XUMHUYECKHE CIMOCOOBI YIpaBJICHUS CBOMCTBAMH HAaHOMATEPHAJIOB, MOIU(UKAIIUN

HAHOMATCPUAJIOB,

— MPOrHO3UPOBAHUC PA3BUTUMA (I)YHKI_II/IOHaJ'ILHBIX HAaHOMAaTCPUAJIOB Ha OCHOBC HUX (I)I/ISI/I‘-ICCKI/IX

U XUMHUYECKUX CBOUCTB.
ymemy:

- MNpoBOAWUTL aAHAJIN3 HaquO-TCXHquCKOﬁ I/IH(I)OpMaI_IPlPl,

B oOnactu pa3paboTKu U

HCIIOJIB30BAHHA HAHOTEXHOJOTH 1 HAHOMATCPHAJIOB;

— omnpeaensite 3 (eKTUBHbIE

(bU3UKO-XMMHYECKHE

METO/bI co3aaHusd HOBBIX

(I)yHKL[I/IOHaHBHLIX HaHOMATCPUAJIOB C KOMIIJICKCOM 3aJJaHHBIX CBOMCTB IJIA KOHKPCTHBIX

oOractell MpUMEHEHNUS;
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— TNPUMEHATh TEOPETUYECKHE 3HaHUSA (U3UKO-XUMHUYECKUX CBOWCTB COBPEMEHHBIX H
NEPCIIEKTUBHBIX HAHOMATEPHAJIOB [UIsl PEIICHUS MCCIEA0BATENbCKUX U NPUKJIAJHBIX 3a/1a4,
B TOM YHMCJI€ B MEKAUCLUUIUIMHAPHBIX 00JIACTSIX.

enaoemo:

— HaBbIKaMHM pabOThl C HAyYHO-TEXHUYECKOM, CIPaBOUYHOW JMUTEPATypoOd M 3JIEKTPOHHBIMU
pecypcamu, 3aTparvBaloUMMU (yHJAaMEHTaJIbHbIE M MPAKTUYECKUE ACTIEKTHl MPUMEHEHUS
HAHOTEXHOJIOTUH U CO3JaHHsI HAHOMAaTEpUAJIOB;

— CIIOCOOHOCTBIO K KPUTHYECKOMY aHAJIU3y U OLEHKE COBPEMEHHBIX HAYyYHBIX JIOCTHIKECHUH,
BBISIBIICHUIO TIPOOJIeM M (OPMYIHPOBAHUIO TOAXOIOB JJIsl PEUICHUS MCCIIEOBATEIBCKUX U
NPaKTUYECKHX 3a/1a4 B 00JaCTH HAHOTEXHOJIOIMH M HAHOMATEPUaJIOB.

— MeroJaMH paboThl € HAyYHO-TEXHMUYECKOW, CIPAaBOYHOW JMTEPATypoll M 3IEKTPOHHO-
OMOIMOTEYHBIMU PECYpCaMU 10 TEOPETUYECKUM U TEXHOJIOTMYECKUM acleKkTaM (HU3UKO-
XUMHYECKHX CBOMCTB U XMMHUECKON TEXHOJIOTUH HAHOMATEPHAJIOB;

— HaBbIKaMHM HAXOXXJEHWS M HCIOJb30BaHUS CIPABOYHBIX JIUTEPATYpHBIX JAHHBIX U
KOMIIBIOTEPHBIX 0a3 JaHHBIX IO COCTaBYy, CTPYKType U (DPU3MKO-XHUMHYECKUM CBOMCTBaM
OCHOBHBIX THUIOB ()yHKIIMOHAJIBHBIX U KOHCTPYKIIMOHHBIX HAHOMATEPUAIIOB.

3. Kpartkoe cogep:xanue JUCUMIIIMHBI:

1 cemecTp.

Paznea 1.

1.1. Bpenenune. CoBpeMEHHOE COCTOSHME, MpOOJIEMbl M  MEPCHEKTHUBBI  PA3BUTHS

HAHOTEXHOJOTMM M HaHoMarepuanoB. lcropus pa3BuTHs Hayku O HaHOMaTepuagax H

HAHOTEXHOJIOTHH. Bkian oredecTBEHHBIX yueHbIX. OcoOble (Qu3MUecKue W XHMHYECKHE

CBOWCTBA HAHOOOBEKTOB M HAHOCTPYKTYpUPOBAHHBIX CHCTeM. Pa3mepHbli 3 QexT.

3aBUCUMOCTb CBOICTB OT pa3Mepa CTPYKTYPHBIX 3JIEMEHTOB MaTepuasa (4acTHll, KJIacTEpOB,

3epeH) W ImposBieHue pasMmepHoro 3¢dekra. OcobeHHOCTH TUD(HY3NOHHO-KUHETHIECKUX
nporeccoB B TrerepodasHbIX CcHCTeMax ¢ HaHocTpykTypamu. CrocoObl crabuim3anuu

HaHoyacTull. PazmepHblie 3()(heKThl B KUHETHKE.

1.2. Hanomatepuansl B 31eKTpoHuKe. [101ynpoBOIHUKOBBIE HAHOCTPYKTYpPbI: KBAHTOBBIE SIMBI,

HUTH U TOUkd. OCOOEHHOCTHM MOBEJIEHHsS DJEKTpPOHA B HaHOCTpyKTypax. Ilomyuenue u

NPUMEHEHHE KBAHTOBBIX TOYEK. OMHUTAKCHS. MexXaHU3Mbl OOpa30BaHMS KBAaHTOBBIX TOYEK.

Ceepxpemierk. DPOpMHpPOBaHUE TOJYHIPOBOJHUKOBBIX HHTErpanbHbXx MukpocxeM (MMC).

Jlutrorpadus. KBanToBblif Tpan3ucrop. KBantosslit 1azep. KBaHTOBBIN KOMIBIOTED.

13. ®usuko-XxuMUYECKHE OCHOBBI  IOJIyYEHHS  HAHOIOPOILIKOB, HAHOCTPYKTYp H

KOHCOJIMANPOBAHHBIX HaHOMarepuanoB. OCHOBHBIE METOJBI IIOJYYEHHMs] HAaHOMAaTEpUAJIOB.

ITomyyenne  HaHomopomkoB. Meron  I'meitepa. Bximag — coBeTckux — y4eHBIX B

COBEpPILIEHCTBOBAaHME METOAOB MOJy4YeHUs HaHoMaTepuasoB. CTaOMIBLHOCTH HAHOIMOPOIIKOB.

Mero bl MHTEHCUBHOM I1acTHYeckoil neopmarmu. TexHonoruu 3D-neuatu (3D-Printing),

Paznen 2.

2.1. Kommno3zunuonnsle HaHomatepuanbl. Kraccudukanus KOMIO3UIIMOHHBIX MaTepUaloB.

OcHOBHBIE THUINBI CTPYKTYP KOMIIO3MLIMOHHBIX MaTepHaloB. XapaKTEPUCTUKAa HAIIOJHUTENIEH.

Ou3nyeckue W XUMHYECKHE CBOWCTBA HEOPraHMYECKMX M OPraHWYECKUX KOMIIO3MIIMOHHBIX

MaTepUasoB.

2.2. MexaHuyeckue CBOMCTBA HaHOMaTepuanoB. IIpoYHOCTB, IUIACTUYHOCTE W JIpYyTHE

[apaMeTpsl, ONPEIEISIIONIME MEXAaHMYECKHE CBOWCTBA HAHOMATEpHANIOB. AHHU30TpONUs

MEXaHUYECKUX CBOMCTB. BiusHue Mopdosioruu, CTpyKTypbl HAHOYACTHI[ HA MEXaHHYECKHe

CBOIiCTBa. BiMsHME HAHOCTPYKTyp Ha MEXaHMYECKHE CBOWCTBA HAaHOKOMIIO3UTOB. Bimsnue

OpHEHTAIH aHU30TPOIMHBIX HAHOYACTUIl HA MEXaHUYECKUE CBOWCTBA HAHOKOMITO3UTOB.

2.3. Anresuss HaHOMAaTepHalOB HA pPa3JMYHBIX IOBEPXHOCTAX. AJre3MOHHAas IPOYHOCTh

COEIMHEHUS «aJre3uB-cyocTpar». MakTopsl, BAUSIONINE HA BETUYUHY aAr€3HOHHOM MPOYHOCTH.

Mertonel onpenenenus aaresuu. OnpenencHue aAre3ud HaHOYACTUIl MYTEM MOJEIMPOBAHMSL.

Anres3us IIEHOK U HAHOCTPYKTYPUPOBAHHBIX (HAHOKOMITO3UTHBIX) MOKPBITHH. Teopun aaresu.

[TpryrHbBI TOBBILIEHHON AATe3WH HAHOYACTHIl. BinsHue M30BITKAa MOBEPXHOCTHOM SHEPrUH Ha
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aJre3MOHHOE  B3aUMOJICHCTBHE HAHOYACTUI. 3aBUCUMOCTh aaresud OT Mopdoyioruu
HAHOYACTHII.

2 cemecTp.

Paznen 3.

3.1. Tlopucteie HaHoMarepuasibl. HomeHkiarypa nmop MexayHapOoJIHOro CO03a MO YUCTOM U
npukinagHo xumuu (1972 r.). OnpeneneHue NOPUCTOCTH pa3inyHbIX BUAOB mop. Ilopuctsie
MaTepuanbl  pa3idyHOoW  mpuponabl. Hanomopucteiii  yriepon.  MousekyJsipHBIE — CHTA.
Me3zonopucteie Me30CcTpyKTypupoBaHHble MaTepuansl (MMM). HaHokomMmno3uTsl Ha OCHOBE
MOJIEKYJISIpHBIX cuT. OcoOeHHOCTHM MexaHu3ma AuQdy3ud BeUECTB B HAHOMOPUCTHIX
MaTepuanax. Hanomarepuansl 1y CynepKOHIEHCATOPOB.

3.2. MembOpansl u memOpaHHble nporecchl. [lonumepHble, MeTalUIMUECKUE, KEepaMHUYecKue,
KOMIIO3UTHBIE MeMOpanbl. TpekoBble ¢(unbTpel. Hambonee mepcrnekTuBHBIE 00JacTH
npuMeHeHus wmemOpan. Hanodunbrpanmus. Mexanusm HaHoduiabTpauuu. OcoOeHHOCTH
nepeHoca BEUIeCTB Yepe3 MeMOpaHbl, HMEIOIIME HaHOpa3MepHble mopbl. KamummmspHo-
bunbTparmonsbii 1 aud@dy3uoHHBIH  (dakTopbl mepeHoca. Poib  3IEKTPOCTaTHYECKOTO
B3aMMOJICHCTBHS HMOHOB pAa3lENIIeMOr0 pacTBOpa ¢ marepuaioM MeMOpaHbl. COBpeMEHHBIE
TUIIBI HAHO(UIBTPAIIIOHHBIX MEMOpaH.

3.3. Huddysus mno wmexdasasiM rTpanuuam. 3epHorpannyHas auddysus. OcobeHHocTH
1 dy3MOHHBIX TPOIECCOB Ha Mex(a3HbIX TpaHHIax. Moaenu 3epHOTpaHUYHON AUPPY3UH.
3epHorpannuHas audQy3us B TOHKHX IUJICHKaX. BIusSHHE CTPYKTYpbl TpaHUI] 3€peH Ha
mubdyszuto. qubdysus u nedextsl cTpykTypbl. OcoOeHHOCTH 3epHOrpaHUYHON Auddy3uu B
HAaHOKPUCTAUTMYECKUX  MaTepuanax IKCIEPHUMEHTAIbHBIE METOABl Ui ONpEACICHHS
napaMeTpoB 3epHOTrpaHUuHOMN Tuddy3uu.

Paznea 4.

4.1. OcoOeHHOCTH MarHUTHBIX CBOWCTB HaHOMATepHaOB. BiusHue pasmepa YacTHI Ha
MarHuTHbBIE CBOMicTBAa. OCHOBHBIC MMapaMeTphl, 3aBUCSIINE OT pa3MepHoro (akropa. MizmMeHenue
KODPLUTUBHOM CHIIBI C yMEHBIIEHMEM pa3Mepa MarHuTHOW uyacTtuibl. [lepexon B
cynepnapaMarHuTHoe cocTosiHue. OCOOEHHOCTH THCTEPE3UCHBIX CBOWCTB MEJIKHX YaCTHII.
MarsutHble CBOMCTBa HAHOYACTHUIl OKCHMJOB JKejie3a pa3IMYHOro pa3Mepa U CTPYKTYPBI.
OcobeHHOCTH (yHAMEHTAIBHBIX CBOWCTB MarHETHKOB B TOHKOIUIEHOYHOM COCTOSHUH. Poib
MOBEPXHOCTU M pa3MepHOro ¢akropa B GOpMUPOBAHMM MAarHUTHOW aHU30TPONHUHU. MarHUTHbIE
KHUJIKOCTH.

4.2, XumHs HaHOKJIAcTepoB. MolekylsipHble JIMraHAHble KiacTepbl. besnuranaHble
MeTaJIm4eckue kiactepbl. OOIIMe TEeHIEHIIMU W3MEHEHUs CBOWCTB KJacTEpOB B 3aBUCUMOCTHU
oT HykseapHOocTH. OcoOble TOYKM Ha 3aBUCHUMOCTSX OT HYKJIEAPHOCTH, OTBEYAIOLIUE TakK
Ha3bIBAEMBIM MAarMyeCKUM 4YHCIaM. AHOMAIWW PEAKIMOHHONW CHOCOOHOCTH KJIacTEpOB B
ra3oBoil ¢a3e, COOTBETCTBYIOLIHME 3TUM dnciaM. CBs3b peaKIIMOHHONW CITOCOOHOCTH CMEIIaHHBIX
KJIACTEPOB C UX AJIEKTPOHHBIM CTPOCHUEM H T€OMETPHEH.

4.3. HanomammHbl M  HaHOyCTpoWcTBa. AcceMOieppl U  MOJEKYJSpHbIE  MAallIUHBI.
Kommbrorepasie Moienu. 30H0BBI MUKPOCKOT KaK MaHUIYJISATOp aromaMu. Hanonmurorpadus.
KonBepTupoBaHue BHEIIHUX BO3ACHCTBHI (PHEPrHI0 XUMHYECKOM peaklMH, CBETOBYIO,
DIIEKTPUUYECKYIO, TEIUIOBYIO DSHEPIHI0) B MEXaHHYECKYI0 DSHEprHi0 JABIKeHHs. [[Ba THma
MOJIEKYJISIPHBIX MOTOPOB: TPAHCJISILIMOHHBIN U poTop. CuHTe3 HaHoaBTOMOOMIs. Nanocar Race —
MEXyHapOIHbIE COPEBHOBAHUS HAHOABTOMOOMIIEH.

4. O0beM y4eOHO JUCHUNJIMHBI

. B 3a4eTHBIX B akagem.
Buabl yuedHoii padoThI
eIUHHIIAX Jacax
O01mas TpyA0eMKOCTh JUCHUIIMHBI 110 y4eOHOMY IJIAHY 10,0 360
KonrakrtHas pa6ora (KP): 3,31 119
Jlexuuu (Jlek) 1,41 51
[Tpaktuueckue 3arstus (I13) 1,88 68
CamocrositeibHas padora (CP): 4,69 169
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KonrtakTHas camocrositenbHas pabora -
CaMoCTOsATEIbHOE U3YYCHHE PA3ICIIOB UCITUTITHHBI 469 169
Bua xontpoJs:
9K3aMeH 2,0 72
KonrakTHas paboTa — mpoMeXyTOYHAs aTTECTAIH 20 0,8
[ToAroToBKa K 3K3aMEHY ' 71,2
Buj1 HTOroBOro KOHTPOJIS: IK3aMeH
B ToM umcJie mo ceMecTpam:
1 cemecTp
Bitb yue6Hoii pagoTsI B 3auerHbIx B akagem.
SMHMIIAX qacax
Oo0masi Tpy10eMKOCTh JMCHHUILJIMHBI 10 Y4eOHOMY IJIaHy 6,0 216
KonrakTHas padora (KP): 1,82 68
Jlexruu (JIek) 0,91 34
[MpakTrueckue 3anstus (I13) 0,91 34
CamocrositesibHas padora (CP): 3,12 112
KonrtakTHas camocrositenbHas pabora -
CamocTosTenbHOE U3YYCHUE PA3/ICIIOB TUCIIUILIHHBI 312 169
Buja xonTpoJis: 1,0 36
9K3amMeH 1,0 12
KonTakTHas paboTa — mpoMexyTouHas aTTeCTalus 10 0,4
[ToaroToBka K sK3aMeHy ’ 35,6
Bujx uTOroBOro KOHTpOJIs: JK3aMeH
2 cemecTp
. B 3aueTHbIX B akanem.
Buabl yuedHoii padoTnl
SIMHHIIAX qacax
OO0mast TpPyA0€MKOCTb JMCHHMILJIMHBI 10 Y4eOHOMY IIAHY 4,0 144
KonTaktHas padora (KP): 1,63 68
Jlexumn (Jlek) 0,72 17
[MpakTrueckue 3anstus (I13) 0,91 34
CamocrositenbHas padora (CP): 1,37 57
KonTakTHas camocTosiTensHas paboTa -
CamMocTosATepHOE U3YUCHHE PA3ACTIOB IUCIIUTITHHBI 1,37 169
Bujx xoHTpoOJIS: 1,0 36
IK3aMeH 1,0 72
KoHnTtakTHas paboTa — MPOMEKYTOUHAS ATTECTAIIHS 1,0 0,4
[ToaroToBka K SK3aMeHy 35,6
By MTOroBOro KOHTpoOJIA: JK3aMeH
Buabl yuedHoii padoThl Be;;l;z?;x B EZZE;H'
Oo6masi Tpy10eMKOCTh JUCHHUIJIMHBI IO Y4eOHOMY NJIaHy 10,0 270,0
KonTakTHas padora (KP): 3,31 89,25
Jlexuuu (Jlek) 1,41 38,25
[Mpaktuyeckue 3ausatus (I13) 1,88 51,00
CamocrositesbHas padora (CP): 4,69 126,75
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KonTakTHas camocTositenbHas padboTa -
CamocTosTeTbHOE U3YUYCHHE PA3/IeTIOB JUCITUTLTHHBI 4,69 126,75
Bua xontpoJs:
IK3aMeH 2,0 54
KonrakTHas paboTa — mpoMeXyTOYHAs aTTECTAIH 20 0,6
[ToaroToBka K 3K3aMeHy ’ 53,4
Bua UTOroBOro KOHTPOJIS: JK3aMeH
B Tom unciie o cemecTpam:
1 cemecTp
Bitb yue6Hoii pagoTsI B 3auetHbIx B actpon.
eIMHUIIAX qacax
Oo0masi Tpy10eMKOCTh JMCHHUILJIMHBI 10 Y4eOHOMY IJIaHy 6,0 162
KonrakTHas padora (KP): 1,82 51
Jlexruu (JIek) 0,91 25,5
[MpakTrueckue 3anstus (I13) 0,91 25,5
CamocrositesibHas padora (CP): 3,12 84
KonTakTHas camocTositensHas paboTa -
CamMocTosATeIbHOE U3YUCHHE PA3ACIOB AUCIUTUIHHBI 312 84
Bunx konTpoJs:
JK3aMeH 1,0 27
KonTakTHas paboTa — mpoMexyTouHas aTTeCTalus 10 0,3
[ToaroToBka K 3K3aMeHy ’ 26,7
BuJ UTOroBOro KOHTPOJIS: JK3aMeH
2 cemecTp
Buabi yueoHoii padoThI Be;izle;l?;x B 2;21: ;)H'
OO0mast TpPyA0€MKOCTb JMCHHMILJIMHBI 10 Y4eOHOMY IIAHY 4,0 108
KonTaktHas padora (KP): 1,63 51
Jlexumn (Jlek) 0,72 12,75
[MpakTrueckue 3anstus (I13) 0,91 25,5
CamocrositenbHas padora (CP): 1,37 42,75
KonTakTHas camocTosiTensHas paboTa 137 -
CaMocToATEIbHOE N3YUEHHE PA3ACIOB IUCIUIIIMHbI ' 84
Buja xkonTpoJs:
JK3aMeH 1,0 27
KonTakTHas paboTa — mpoMexyTouHas aTTeCTalus 10 0,3
IToAroTOBKA K SK3aMEHY ’ 26,7
By MTOroBOro KOHTpoOJIA: JK3aMeH

AHHOTanus pabodeil MporpaMMbl TUCIHUTUTMHbI
«/1e10BOM MHOCTPAHHBIN A3BIK»
(51.0.03)

1. Heab AMCHMIVIMHBI - IpUoOpeTeHre 00yJarouUMucs 001ei, KOMMYHUKAaTUBHOW U
npoecCHOHANBPHOM KOMIIETEHIIUH, YpPOBEHb KOTOPBIX Ha OTHENbHBIX JTamax sS3bIKOBON
MOJATOTOBKM TIO3BOJIIET HCIOJIb30BaTh HMHOCTPAHHBIM SA3BIK Kak B MpodeccHoHaIbHON
NEATETLHOCTH B cepe IeTOBOTO OOIIEHUs, TaK U JUTS 1IeJIeH caMo00pa3oBaHUsI.
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2. B pe3yabrare wu3yYeHUS JUCHMILUIMHBLI O0Oy4YallIUiics MO mNporpamMmme
MarucTpaTrypbl 10J/KeH:
Obaadams CleqyIOIUMUA KOMIETEHIUSIMHU:

@opMupyeMble KOMIIETEHIINH NHaukaTopsl 10CTHKEHHST KOMIIeTEeH N
YK-4. CiocobeH mpUMeHsITh COBPEMEHHbBIC YK-4.1. [IpeacraBnsieT pe3yabTaThl
KOMMYHHKATHBHBIC TEXHOJIOTHH, B TOM YHCIIE | aKaJIeMHUYECKOU 1 mpodeccnoHanbHOM
Ha UHOCTPaHHOM(bIX) s3bIKe(ax), IJIs JIeATEITLHOCTH Ha Pa3JIMYHBIX ITyOTMYIHBIX
aKaJeMUYECKOro 1 Mpo(hecCHOHATLHOTO MEPOTPHUATHSIX, BKIIOYAs MEKyHAPOTHBIC,
B3aUMO/ICHCTBUS BbIOMpast HanboJiee MOoAXOoAsIui Gpopmar;

YK-4.2. ApryMeHTUPOBAaHHO U
KOHCTPYKTHUBHO OTCTAMBAET CBOM MO3ULUHU U
UJICH B aKaJIEMUYECKUX U TPO(HECCHOHATBHBIX
JIMCKYCCHSIX Ha FOCYJapCTBEHHOM si3blke PD u
MHOCTPAHHOM SI3BIKE;

YK-4.3. Bnageer HaBbIKaMU BEAEHUS TEI0BOM
MEPENUCKH Ha PYCCKOM M HHOCTPAHHOM
A3BIKE;

YK-4.4. Cocransiet, NepeBOUT U
peoaKTUPYET pa3InuHbIE AKAJEMUYECKUE
TEKCTHI (pedeparsl, Icce, 0030pbl, CTaThU U
T.1.), B TOM YHCJIE HA UHOCTPAHHOM SI3BIKE.

OIIK-5. Crioco6eH ucronb30BaTh OIIK-5.1. IIpoBOAUT MaTEHTHBIN TOUCK B
MHCTPYMEHTapHUi hopManuzanuu npodecCHOHATBLHON 00JIaCTH.
HHXXCHCPHBIX, HAYYHOTCXHUYCCKHX 3a/1a4,
NPUKIIaJJHOE TPOrpaMMHOE o0ecTieueHue s
MOICTTMPOBAHHS U IPOSKTHPOBAHHS OOBEKTOB,
CHCTEM M MPOLIECCOB

B pesynbrare u3ydeHus AUCHUIUIMHBI 00yYaroIUHCs TOIKEH:
3namo:

- OCHOBHBIE CIIOCOOBI COUYETAEMOCTH JIEKCHYECKUX €MHUI] U OCHOBHBIE CJIOBOOOpA30BaTEIbHbIE
MO/JIENH;
- PYCCKHE SKBUBAJICHThl OCHOBHBIX CJIOB U BBIPXEHHUI MPOpEeCCHOHATBHON peyn;
- OCHOBHbIE TNPUEMbl M METOAbl pedepupoBaHUS U AHHOTUPOBAHUS JUTEPATyphl IO
CHEIHaIbHOCTH;
- TACCUBHYI0 M AaKTHUBHYIO JIEKCUKYy, B TOM 4YHCle OOIIEHAyYHYI0 U CHELUAIbHYIO
TEPMHHOJIOTHIO, HEOOXOIUMYIO AJis paOOThl Ha/l THIIOBBIMU TEKCTaMHU;
- IpUEMBI PabOThl C OPUTHHAILHON JINTEPATYPOH 1O CIIEHUATBHOCTH.

Ymemo:
- paboTaTh ¢ OPUTHHAIBHON JIUTEPATYPOM MO CHEUATBHOCTH
- paboTaTthb cO cloBapeM;
- BECTU JICJIOBYIO NIEPENUCKY HA N3Y4aEMOM SI3BIKE;
- BECTH pEYEBYIO IESATEeNbHOCTh MPUMEHHUTEIbHO K cdepe ObIToBOH M MpodeccroHaTbHOM
KOMMYHHKaIUH.

Baaoems:
- MHOCTPAHHBIM S3bIKOM Ha YpOBHE MPO(ECCHOHATBHOIO OOIIECHUS, HABBIKAMU U YMEHUSIMHU
peueBOl  JEATEIbHOCTH MNPUMEHHUTEIbHO K cdepe ObiToBOM U mpodeccHoHaIbHOU
KOMMYHHKAIIMH1, OCHOBAMU ITyOJIMYHOM peuw;
- (¢dopMaMu J1€TOBOM TEpPENUCKHU, HAaBbIKAMHU MOJITOTOBKM TEKCTOBBIX JOKYMEHTOB B
YIPaBIEHYECKON AESITEIbHOCTH;
- OCHOBHOM MHOSI3bIYHON TEPMUHOJIOTUEN CIIENUATIBbHOCTH;
- OCHOBaMH pedeprpoBaHUs U aHHOTUPOBAHUS JTUTEPATYPHI 110 CIIEIHATIBHOCTH.

3. Kpartkoe cogep:xanue JUCUUIIIMHBI

Paszoen 1. Obwenuneeucmuueckue acnekmul 0€108020 00WeHUs HA UHOCMPAHHOM A3bIKe.
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Brenenue. IIpenMer u posib HHOCTPAHHOTO S3bIKA B JICIOBOM OOIICHUH. 3a7a4d U MECTO
Kypca B IOArOTOBKE MarucTpa TEXHUKU U TEXHOJIOTHH.

1. 'pammaTrueckue TPyAHOCTH M3Yy4aeMoro si3bika: JIMuHble, NPUTSIKATEIBHBIE U MIPOYNE
MECTOUMEHUS.

Cropsioxenue riiarona-cszku. O6pasoBanue u ynorpeodienue ¢popM NacCUBHOTO 3aJI0Ta.

ITopsaoK CIIOB B IIPEUIOKEHUMN.

2. Urenne temMaTH4ecKuUX TEeKCTOB: «BBemenue B xumuwoy», «.UM. Menaeneen», «PXTY
uM. 1. MenneneeBa». Ilonstue o BuIax uTeHUS. AKTUBU3ALMS JIEKCUKH IPOYUTAHHBIX
TEKCTOB.

3. IlpakTtuka ycTHOU peun 1o Temam: «['oBopum o cebe», «B ropome», «Paiion, roe s
KUBY».

Jlekcudeckre OCOOCHHOCTH MOHOJIOTHYECKOW peud. PedeBoll 3THKET AENOBOrO OOIICHHS
(3HAKOMCTBO, IMPEACTaBICHUE, YCTAHOBJICHUE U MOJAJEpKaHUE KOHTAKTa, 3allpoc U COOOILICHHUE
uHpopManuu, nodyxJIeHne K AeHCTBHUIO, BRIPAKEHUE MPOCHOBI, COTIACHs).

doHeTHYeCcKre XapaKTEPUCTUKH U3ydaeMoro si3bika. OCOOEHHOCTH TUATOrMUECKO peyu 1o
MPONJECHHBIM TEMaM.

4. I'pammaTHyecKue TPYITHOCTH U3y4aeMOro sI3bIKa:

Nudpunntus. OOpa3oBanue U ynoTpedieHHe WHOUHUTUBHBIX 000pOTOB. BuaoBpemeHHBIC
(GbopMBI I11arosos.

Pa3zoen 2. Ymenue, nepesood u ocobennocmu cneyuaibHol Ouznec 1umepamypul.

5. U3yuaromee ureHue TekcToB no temam: «CTpykTypa BemiectBay, «Heopranuueckas u
OpraHMuyecKas XUMHUS, COEIUHEHUs yriaepoaa». Jlekcuueckue OCOOEHHOCTH JI€IOBOM
JTOKyMeHTaluu. TepMUHOJIO0TUsl OU3HEC TUTEPATyPhl HA U3YYaeMOM SI3bIKE.

6. [Ipaktrka ycTHOM peun no TeMe «CTyZeHYeCKast KUZHbY.

CTunucTuyecKkue W JIEKCHYeCKHe OCOOCHHOCTH S3bIKa JENOBOro OOIIeHHsS. AKTUBHBIN U
MACCUBHBIN TEMAaTUYECKUI CIOBAapHBIN 3amac.

7. I'paMmaTHyecKue TPy JHOCTH U3y4aeMOro sI3bIKa:

[Ipnyactus. Pa3nuuHble BapuaHThl NEPEBOJA NMPUYACTUM Ha pyCCKHMM s3bIK. [IpruyacTHbIe
000pOTHI U PUEMBI X MIEPEBOJIa HA PYCCKHUM S3bIK.

CocnararenpHoe HakJIOHEHHE. THUIBI YCIOBHBIX MpejioxkeHuil. BapuanTel mnepeBona
IIPEIJIOKEHUH B COCIIAraTeIbHOM HAKIIOHEHUH U YCIIOBHBIX IIPEUIOKECHHM.

8. M3yuarolee yTeHHE TEKCTOB MO0 TeMaTHKe: «XUMuUeckas Jiabopatopusi»; «3mepenus B
XUMUW.

Opranu3zanus paboTsl O clienuanbHBIMU cioBapsiMu. [loHsATHE O pedeprupoBaHUM TEKCTOB
IO CIIEUAIBHOCTH.

Pazoen 3. Ilpogheccuonanvras kommynuxayus 6 cghepe 0enosozo ooujenus

9. Ilpaktuka ycTHOHN peun 1o temam: «CTpaHa u3ydaeMoro si3bika», «IIpoBenenue nemnosoit
BCTpeUn», «3aKII0YeHHE KOHTpaKTa». YCTHBIM oOMeH uHpopMaiuei: YCTHble KOHTaKThl B
CUTYAIMSIX JI€JIOBOTO OOIIEHUS.

10. Wsywaromee uTeHHWE CHEIUAIBHBIX TEKCTOB. [lpuembl pabOTBI CO CJIOBapeM.
CocraBnenue peepaToB U aHHOTAIUH.

11. O3HakoMHUTENIbHOE UTeHHE 10 TeMaTuke: «B Oanke. duHAHCE; «/lemoBBIe MHCHMaY;
«YcTpoircTBO Ha paboTy». Dopmbl nemoBoro nuchma. [loHSATHE NETOBOM KOPPECIIOHISHITUH.
[Tpuemsbl paboThl ¢ IHTEpHETOM U 3JEKTPOHHOM MOYTOH.

12. Pa3roBopHast mpakTuKa JeJI0BOr0 OOIIEHUs IO TeMaM: « XUMUYECKUE TEXHOJIOTHI,
«IIpo6siemsl sxonorum». CooOuienne nHGopMaIuu 1o TeMe (MOHOJIOTHYECKOE BHICKa3bIBAHUE)
B paMKax OOIIeHAayYHOW U 00IeTeXHIUECKo TeMaTuku. O0Iiee KOIMIecTBO pa3iesos - 3.

4. O0beM y4eOHOl JUCHUNJIMHBI

o B B akanewm.
Bunpl yueOHoi1 paboThI 3a4ETHBIX
qacax
eIMHUIIAX
O0mas TpyA0eMKOCTh JMCHUIIMHBI 110 Y4e0OHOMY IIAHY 5 180
KonraktHas pa6ora (KP): 1,22 44
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Jlexkuun (Jlek) - -
[Tpaktuueckue 3ausrus (I113) 1,22 44
CamocrositesibHas padora (CP): 2,78 100
KoHTakTHas camocTosTenbHas pabota 0,2
CaMOoCTOsATEIbHOE U3YUYCHHE PA3/ICIIOB UCIIUTITHHBI 218 99,8
Bua xonTpoJs:
JK3aMeH 1,0 36
KoHTakTHas paboTa — MPOMEKYTOUHAs aTTECTALIHS 10 0,4
[ToaroroBka K SK3aMeHY ' 35,6
Buj1 HTOroBOro KOHTPOJIS: IK3aMeH
B ToM uymcJie mo ceMecTpam:
1 cemecTp
. B 3auerHbIx B akanem.
Buabl yueOHoii padoThI
eIMHUIIAX qacax
O01mas Tpya10eMKOCTb IUCHUILIMHBI 10 Y4eO0HOMY ILUIAHY 2,0 72
KonraktHas padora (KP): 0,47 17
Jlexumu (Jlek) - -
[MpakTrueckue 3anstus (I13) 0,47 17
CamocrositesibHas padora (CP): 1,53 55
KonrtakTHas camocrosTenbHas pabora 0,2
CamocTosiTeTbHOE U3YUYCHHE Pa3/IeNIOB AUCITUTUIMHBI 1,53 54,8
Bunx konTpoJs:
3auer + +
2 cemecTp
BHb1 yueGHoi pagoThI B 3aueTrHBIX B akanmem.
eAMHHIIAX qacax
Oo6masi Tpy10eMKOCTh TUCHHIIJIMHBI M0 Y4e0HOMY MJIAHY 3,0 108
KonTakTtHas padora (KP): 0,75 27
Jlexiuu (JIek) - -
[Mpaktrueckue 3anstus (I13) 0,75 27
CamocrositesibHas padora (CP): 1,25 45
KonTakTHas camocTosiTensHas paboTa 5 -
CamocTosiTeTbHOE H3YUYCHHE Pa3/IeNIOB JUCITUTUTHHBI 125 45
Bua konrpoJs:
JK3aMeH 1,0 36
KonrakTHas paboTa — MpoMexXyTOUHAs aTTeCTaIHs 10 0,4
[TonroroBka K SK3aMeHY ’ 35,6
Buj1 M TOroBOro KOHTPOJIS: JK3aMeH
B B
Buast yaeOHO# paboThI 3a4E€THBIX | ACTPOHOM.
eAMHHIIAX qacax
O01asi TPYA0EMKOCTh THCIUILIMHBI N0 Y4e0HOMY IJIAHY 5 135
KonTaktHas padora (KP): 1,22 33
Jlexmn (Jlek) - -
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[Tpaktuueckue 3ausatus (113) 1,22 33

CamocrositesibHas padora (CP): 2,78 75
KoHTakTHas camocTosTenbHas pabora 0,15
CamocTosiTeTbHOE U3YUSHHUE Pa3/IesiOB JUCIUTIIMHBI 218 74,85
Bua xoHTpoIs:
JK3aMeH 1,0 27
KonraktHas paboTa — mpoMeXyTOYHAS aTTECTAIH 10 0,3
[ToaroToBka K 3K3aMeHy ’ 26,7
Bua uToroBoro KOHTpoOJIA: IK3aMeH
B Tom umciie mo cemecTpam:
1 cemecTp
Bitb yue6Hoii pagoTsI B 3auetHbIx B actpon.
eIMHUIAX qacax
OO0mast TpPyA0€MKOCTb JMCIMILIMHBI 110 Y4eOHOMY IIAHYy 2,0 54
KonrakTHas padora (KP): 0,47 12,75
Jlexuun (Jlek) - -
[MpakTrueckue 3anstus (I13) 0,47 12,75
CamocrositesbHasi padora (CP): 1,53 41,25
KoHTakTHas camocTosTenbHas pabora 0,15
CamocTosTeIbHOE U3YUEHHE Pa3/IeI0B JUCITUILIMHBI 153 41,1
Bunx konTpoJs:
IK3amMeH + +
2 ceMecTp
Buub1 yue6Hoii paGoThi B 3agerHbIX B actpon.
eIMHUIIAX qacax
OO0mast TpPyA0€MKOCTb JMCIHMIIJIMHBI 10 Y4eOHOMY IIaHY 3,0 81
KonTaktHas padora (KP): 0,75 20,25
Jlexumn (Jlek) - -
[MpakTrueckue 3anstus (I13) 0,75 20,25
CamocrositesbHas padora (CP): 1,25 33,75
KonrtakTHas camocrositenbHas paboTa -
CaMocToATEIbHOE N3YUEHHE PA3ACIOB IUCIUIIIMHBI 1,25 33,75
Bua konrpoJs:
JK3aMeH 1,0 27
KonTakTHas paboTa — mpoMexyTouHas aTTeCTalus 10 0,3
IToAroTOBKA K DK3aMEHY ’ 26,7
By MTOroBOro KOHTpoOJIA: JK3aMeH

AHHOTanus paboyeii MporpaMMBbl TUCITUTUTHMHBI
«JlomoJiIHMTEIbHBIE TJIABbI MATEMATHKH B HAHOMAaTepPHAJIax»
(51.0.04)

1. Heab OMCHUILVIMHBI - 3HAKOMCTBO C COBPEMEHHBIMM METOJIAMH CTAaTUCTUYECKOM
00paboOTKM JKCHEPUMEHTANBHBIX JAHHBIX C HCIIOJIB30BAHUEM CPEICTB HMH(OPMAIIMOHHBIX
TEXHOJIOTHI Ha OCHOBE yTiyOJEHHOTO N3YUYEHHUS Kypca MaTeMaTHIECKON CTaTUCTHKH.

OCHOBHBIMH 33Ja4aMU JIMCIUIUIMHBI SBJISIOTCS: TONyYEeHHUE TMPEICTaBICHU 00
aKTyaJbHBIX MPOOJEeMax HMCIOJb30BaHUS CTATUCTUYECKUX METOJOB B XMUMHH M XUMHUYECKOU
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TEXHOJIOTUH, a TaK)Ke MPAKTUYECKas peau3alisi OCHOBHBIX ITOJXOJOB K aHAIU3y JaHHBIX C
HCIIOJIb30BaHNEM BEPOSTHOCTHO-CTATUCTUIECKIX METO/IOB.

2. B pe3yabTarte H3y4eHus JUCHUTIMHBI CTYIEHT J0JIKEeH:

O06nanath cIeAyIOINIMMH KOMIIETEHUIUSIMU:

dopMupyemMblie KOMIIETEHIIUU NHauKaTOPHI JOCTHKEHUST KOMIIETEH Uil
YK-1. Cnocoben ocymectBisath kputuueckuii | YK-1.1. Cocrapisier aHHOTalMU 1O
aHaJINU3 MPOOJIEMHBIX CUTYyAIlHil Ha OCHOBE pe3ysibTaTaM Movcka nHpopMaluu u3
CUCTEMHOT'O TI0JIX0/1a, BHIPa0aTHIBATh JIOKYMEHTaJIbHbIX HCTOYHUKOB U
CTpaTEruIo ACHUCTBUI HCCIIEIOBATEIILCKON JINTEPATYPHI;

YK-1.2. Co3gaer aHaTUTUYECKUI 0030D 110
3aJJaHHOI TeMe, COITOCTAaBIISS TaHHBIE
Pa3IUYHBIX UCTOYHHKOB C UCIIOJIb30BAHUEM
KPUTEPHAIBHOTO TOAX0/1;

YK-1.3. Ananuzupyet npoOaeMHyI0
CUTYAIIHIO KaK CUCTEMY, BBISBIISISI €€
COCTABJISIFOIIIME U CBSI3H MEKIY HUMH;
YK-1.4. Onpenensier npobenbl B
uH(pOpMAIIMK, HEOOXOMMOM ISl PEIICHUS
POOJIEMHOM CUTYaIUH, U TIPOCKTUPYET
HPOILIECCHI 10 UX YCTPAHCHUIO.

OIIK-5. CiocoOeH UCconab30BaTh OIIK-5.3. Ucnonb3yeT npuKIiagHbie
UHCTPYMEHTApHi (hopMann3anuu IIPOrPaMMBbl M CPEJICTBA aBTOMATU3UPOBAHHOTO
WH)KCHEPHBIX, HAYYHOTEXHUYECKUX 32134, IIPOSKTUPOBAHHMS IIPH PEIICHUH HHKCHEPHBIX

IPUKJIAJHOE IPOrpaMMHOE 0OecrieueHue uid | 3a71ad.
MOJICIIUPOBAHMS U IPOSKTHPOBAHUS OOBEKTOB,
CHCTEM M ITPOLIECCOB

3HamMb:
— OCHOBHBIE TPUEMBI M METOAbl OOpaOOTKM CTAaTHCTUYECKOW WHGOpPMALUU: pPacyeT
BI)I60pO‘~IHBIX XapaKTCPUCTHUK CﬂyqaﬁHLIX BEJINYHNH, HCIIOJIIB30BAHUEC CTATHCTHYCCKUX T'HUIIOTE3
JUTSI TIEpeHOCca pe3yIbTaTOB BEIOOPOYHOTO 00Ce10BaHNUs HA TeHEePalbHYI0 COBOKYITHOCTD;
— METO/JIbI PErPECCHOHHOTO U KOPPEISIITMOHHOTO aHAJN3a,
— OCHOBBI JUCIEPCHOHHOIO aHAJN34;
— METO/Ibl aHAJIN3a MHOTOMEPHBIX JIAHHBIX;
- 0a30ByI0 TEPMHHOJIOTHIO, OTHOCSIIYIOCS K TEOPETHYECKOMY OINHMCAHUI0 OCHOBHBIX
MEPCIEKTUBHBIX HAMPABICHUN PA3BUTHUS METOI0B 00pa0OTKHU IKCIIEPUMEHTAbHBIX TaHHBIX,

ymemn.
- aHaJIu3UpOBaTh U KPUTHUYECKH OILIEHHWBATh COBPEMEHHBbIE Hay4yHbIE JOCTHXKEHHS B 00IacTH
CBOMX HAYYHBIX HCCHGHOB&HHﬁ;
- HCIIOJIb30BaTh MOTYyUYEHHBIC 3HAHUS TS pelieHus] TPo(heCCHOHAIBHBIX U COITMAIBHBIX 3a/1a4.

81a0emn:
- 0a30BOil TEPMUHOJIOTHEH, OTHOCSIIEHCS K CTATUCTUYECKOW 00pabOTKe IKCIEPUMEHTAIbHBIX
JAHHBIX;
- MPAKTUYECKHMMU HAaBBIKAMH OOpaOOTKH CTAaTHCTHYECKOM WH(OpMAIMK C HCHOIb30BAaHUEM
WH(GOPMAIMOHHBIX TEXHOJIOTHIA,
— METOJIOJIOTUEH COBPEMEHHBIX HAYYHBIX HCCIEJOBAHUH, KPUTUYECKOM OIIEHKOM MOIyYEHHBIX
PE3yIbTaTOB, TBOPYCCKHM aHAJIM30M BO3HUKAIOIMIUX HOBBIX HpO6J’IGM B 00JacTH XHUMHHU U
XUMHUYECKOW TEXHOJIOTHH.

3. Kparkoe coaepxxanue TUCUUIIMHBI:

Beenenue.

OCHOBHEIE CTATUCTHUECKUE MCTOAbI aHAJIN3a OKCIICPUMCHTAJIBHBIX JJaHHBIX.

1. OcHOBBI MATEMATHYECKOI CTATHCTUKH.

3amaun MaTEeMaTUYECKOW CTAaTHCTHKU. BpiOopku. CraTHcTHYECKOe pacIlpecsiCHue
BbIOOpKU. VHTepBanmbHas TabnmuIla, THCTOrpaMMa YacTOT. THIBl U3MEPUTENBHBIX IIKAaJ.
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CTaTUCTUYECKHUE OIEHKM MapaMeTpPOB paclpeiesieHusi, MX CBOWCTBA. ToudeyHbIE OILIEHKH.
WNHTrepBanbHble OLIEHKH MapaMeTpoB pachpenencHus. [IpoBepka CTaTUCTUYECKUX THUIIOTES.
OcHoBHbIE IOHATUSA. CXeMa IPOBEPKHU TUIIOTE3BI.

[IpoBepka THWIOTE3sI O BHAE pacHpeleNeHHus. ) —KpHTepuii cormacus IlupcoHa.
CpaBHeHue JByX JAMCIEPCHMH HOPMalbHBIX pacnpeneneHuil. CpaBHEHHE JBYX CpEOHMX
HOPMAJIbHBIX PaclpeesICHUH.

2. CraTucTHYeCKHE METOAbI AHAJIN3A JAHHbBIX

PerpeccuoHHBI U KOppENSIMOHHBIA aHanu3. JIMHeiHas perpeccusi, MHOKECTBEHHAs
nuHeWHas perpeccus. OIEHKa YpOBHEH 3HAYMMOCTH KOA(PQHUIMEHTOB PErpecCHOHHOTO
ypaBHeHUA. Mojenu HelIMHEeWHbIX perpeccuil. Boruncnenue kosdduumenta Koppensuuu
[Tupcona mno BbIOOpOUHBIM JaHHBIM. [IpoBepka THIOTE3Bl 3HAYMMOCTH KO3(dunmenra
koppemsiiuu. Panroseie ko dunnentsr koppensuuu Cnupmena u Kennanna. J{ucrnepcuoHHbIN
AQHAJIN3: TIOHATUE IUCIIEPCUOHHOIO aHAJIN3a, OCHOBHBIE OIIPEACICHUS.

OnHoaKTOPHBIN U IBYX(PAKTOPHBIA TUCIIEPCUOHHBINA aHATIU3.

3. Crarucrnueckasgs 00pa0oTka MHOrOMepHbIX JaHHbIX HasHaueHue wu
KJIacCU(UKallMs MHOTOMEPHBIX METOJ0B. MeToabl mpeackazanus. MeToasl KiacCU(pUKALUU.
MHOroMepHBIN perpecCUOHHbIM aHanu3 MHoxecTBeHHass perpeccus. akTOPHBIM aHAINA3
OcHOBHBIE TIOHATHUS U MpeAnoNoxeHus (akrtopHoro aHanuza. OOmuii anroput™m. OCHOBHbBIE ATaITbI
¢daxktopHoro ananmuza. JluckpuMuHaHTHbIM aHamu3 OCHOBHBIE TMOHATUS U IPEANOJIOKEHUS
JUCKPUMHHAHTHOTO aHaim3a. JIMCKpUMUHAHTHBIA aHaIW3 KaK METOoJ KiacCU(pHUKAIUU OOBEKTOB.
Krnacrepnsiit ananuz. O01as xapakTepucTiKa METOZ0B KJIACTEPHOTO aHaiu3a. Mephl CXO/ICTBa.
Wepapxuveckuii kmactepHbiii ananu3. Meton K-cpennux. Kputepun kauectBa Kiaccu()UKaIMH.

KomnbroTepHblid  aHAIM3 CTAaTUCTUYECKUX JAHHBIX XapaKTepUCTUKA M OCOOCHHOCTH
nocrpoenus nakeroB Excel, MathCad, SPSS, Statistica.

4. O0beM y4eOHOMH JUCHHILINHBI

o B B akanem.
Bunpl yueOHOI pabOThI 3a4ETHBIX
SAMHUIIAX Hacax
O01mas TPyA10eMKOCTh JUCHUILIHHBI 110 Y4e0HOMY ILUIAHY 2,00 72
KonTakTHas padora (KP): 0,47 17
Jlexmm (Jlek) 0,22 8
[Tpaktuyeckue 3ansatus (I13) 0,25 9
CamocrositesbHas padora (CP): 1,53 55
KoHnTtakTHas camoctosTenbHas pabora 153 0,2
CamMocTosATeIbHOE U3YUEHHE Pa3AesIOB IUCHUIIIMHbI ’ 54,8
Bua xonrpoJs:
3auer + +
B B
Bunbt yueOHOI paboThI 3aYETHBIX | aCTPOHOM.

SIMHUIIAX Jacax
O01mas TPyA0eMKOCTh JMCHUILIMHBI 110 Y4e0HOMY IJIAHY 2,00 54,00
Konrakthas pa6ora (KP): 0,47 12,75
Jlexru (JIek) 0,22 6,00
[TpakTuueckue 3austus (I13) 0,25 6,75
CamocrositesibHas padora (CP): 1,53 41,25
KonTakTHas camocTosiTensHas paboTa 153 0,15
CamocTosiTeIbHOE U3YUeHHE Pa3/IeNIOB AUCITUILIMHBI ' 41,10
Bua konTpoJs:
3auer + +
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AHHOTaIuMs paboueit mporpaMmbl TUCITUTLTAHBI
«OueHKka pUCKOB U JKOHOMUYeCKOH 3()GeKTUBHOCTH NMPHU BHEAPEHNH HHHOBAIIHOHHBIX
peleHuii ¥ TEXHOJIOTHiD)
(1.0.05)

1. Heab AMCUMIUVIMHBI — TIOJYYCHHE CHCTEMbl HAy4YHBIX 3HaHHW B 00JlacTH
COBPEMEHHBIX MPOOJIEM HAyKd, TEXHHKH W TEXHOJOTUH, C NPUMEHCHUEM METOJI0JIOTHU
KOMIUIGKCHOM OIIGHKM W aHalii3a OCHOBHBIX PHCKOB TIPH BHEIPCHUH WHHOBAIIMOHHBIX
TEXHOJIOTMI B CHUCTEME HAalMOHAJIbHOM JKOHOMHKHA C HCIOJIb30BAHUEM HHCTPYMEHTOB
a3 dexTuBHOrO ympamieHUs Ha 0a3e 3HAHUH SKOHOMHYECKUX 3aKOHOMEPHOCTEH M YMEHUMH
00y4JarOIUXCsl U UCTIOTH30BaHUS SKOHOMHUYECKUX PACUETOB B HAYYHON U MPOPECCHOHATHHOU
NEATeTLHOCTH, a TaKke OOy4YeHHE DJKOHOMHYECKOMY MBINUICHHI0O W  HCIOJIB30BaHUIO,
MOJYYECHHBIX 3HAHUM, B JAIIbHEUILIEM.

2. B pe3yabrare wu3yYeHUS JUCHMILIMHBI O0y4yamluiicss MO NporpamMmme
MarucTpaTrypbl 10J/IKeH:

Obaadams cleqyIUMUA KOMIETEHIMSIMHU:

(I)ole/lpyeMble KOMIICTCHIITUU I/IHI[HKaTOpl)I JOCTHKEHHUS KOMIIeTeHIMii

YK-2.1 dopmynupyer Ha OCHOBE
MOCTABJICHHOW IMPOOJIEMBl MPOEKTHYIO 3a/iauy
U CIoco0 ee pelieHHsl uepe3 pean3alluio
MPOEKTHOTO YIPABICHHS

YK-2.2 BrisgBisier pezepBbl U pazpadbaTbIBacT
MepBI o o0ecTieueHHIO pexxuma
pecypcorhHeKTUBHOCTH Ha MPEATPUATUI
YK-2.3 Pa3pabareiBaeT KOHIICTILIUIO TPOEKTa B
pamMKax 0003HaYCHHOM poOJIEMBI:
dbopmynupyer 1enb, 3aaadd, OOOCHOBBIBAET
aKTyalbHOCTb,  3HAYMMOCTb,  OXKHJAEMbIE
pe3yabTaThl M BO3MOXKHBIE  CQepbl  HX
PUMEHEHUS

YK-2.4 PazpabaTbiBaeT KOHIETIIHIO TPOEKTA B
pamkax 0003HauYE€HHOU MPOOIIEMBI:
dbopMyIMpyeT 1elb, 3a]1a4i, 0O0CHOBBIBAET
aKTyaJbHOCTb, 3HAUUMOCTh, 0XKH/IaeMble
pe3yJbTaThl U BO3MOXKHBIE C(hepbl UX

YK-2 CriocobeH yrpaBisiTh MPOEKTOM Ha BCEX
oTarax €ro > XUu3HCHHOI'O IIUKJia

MIPUMCHCHHUS
OIIK-2. CriocoOeH yrpaBiisiTh OIIK-2.1. ITnanupyeT paboTy Maaoro
po(heCCHOHATTLHOM U UHOU JeSITEIIbHOCTHIO MPETPHUATHS, CIISITUATH3UPYIONIETOCS Ha
Ha OCHOBE MPUMEHEHUS 3HAHUH MPOCKTHOTO U | MPOU3BOICTBE BEICOKOTEXHOJIOTUIHOMN
(UHAHCOBOTO MEHEIKMEHTA MPOIYKIIHH;

OIIK-2.2 BinaneeT onbITOM
MIPOM3BOJICTBEHHOTO MEHEPKMEHTA: pacueTa
HKOHOMHUECKON U pecypcodPpPeKTHBHOM
COCTaBIISIFOLLEH MMPH BBITOJIHEHUN
HCCIIEI0BATEIbCKON pabOTHI.

OIIK-3. CriocobeH yrpaBJIsSTh )KU3HEHHBIM OIIK-3.1. BajieeT COBPEMEHHBIMH METOAAMH
IIUKJIOM CO3/JaHUs MH)KEHEPHBIX MPOIYKTOB B | aHanu3a 3(()eKTUBHOCTH NMPOU3BOJACTBEHHOTO
00J1aCTH HAHOTEXHOJIOTUH M HAHOMATEePHAJIOB | MPOLIECCca U OLEHKHU MPOU3BOACTBEHHBIX

C YY4E€TOM YKOHOMHYECKHUX, DKOJIOTMUECKUX, NOTEPh U MOAXO0JIaMH K pa3paboTKe KOMILJIEKca
COIIMANIBHBIX U IPYTUX OTPaHUYCHUI MEPOIPUATUHI IO UX YCTPAHEHUIO;

OIIK-3.2. TIpoBOANUT TEXHUKO-IKOHOMHUYECKOE
000CHOBaHHE U YIKOHOMHUYECKYIO OLICHKY
MIPOEKTHBIX PEIICHUIN 1 NHKEHEPHBIX 3a/1a4;
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OIIK-3.3. AHaIM3UpyeT U OIICHUBAET 3aTPaThI
npeAnpusITHs (MMPOEKTAa) C YIETOM
VH)XCHEPHBIX PUCKOB.

OIIK-3.4 ITpoBOAHT SKOJOTHYECKYIO OLICHKY
MMPOCKTHBIX peHlCHI/Iﬁ 1 MHXKCHCPHBLIX 3a/1a4.

B pesynbrare u3ydeHus AUCHUIUIMHBI 00YYarOIUICs JOIDKEH:

3uamo:
- TEOPETUYECKHE OCOOCHHOCTH U JCHCTBYIONIYID NPAKTHKY B OOJACTH OIICHKH
9KOHOMMYECKOH 3P PEKTUBHOCTU U YNPaBICHHUSI HHHOBAIMOHHBIMH PUCKAMU;
- COBPEMEHHBIE METOJbl BEJIEHUS HAyYHOW, NPEeIIPUHUMATEIbCKON JeATEIbHOCTH,
MHHOBALIMOHHBIE MPOLECCHI, IPOUCXOIALIME B HAIMOHAIBHON 3KOHOMHUKE;
- METOABl OIEHKH M TEXHUKO-SKOHOMHUYECKOTO OOOCHOBAHMS HMHHOBAIIMOHHBIX U
WHBECTUIIMOHHBIX MPOEKTOB JJisi (JOPMUPOBAHUS HABBIKOB YIIPABJICHUS MPOEKTAMH B HAYYHOMH
cdepe nesTeIbHOCTH;
- METOJaMH KOMIUJIEKCHOI'O aHaJl3a M OLIEHKHM COBPEMEHHBIX HAayYHBIX JOCTHIKEHHM,
TE€HEpUPOBAHUS HOBBIX UJEH MPU PELIEHUU UCCIEI0BATEIbCKUX U HAyYHO-TIPAKTUYECKUX 3a]a4
B 00J1aCTH TEXHUKHU M TEXHOJIOTHIA;

Ymemo:
- MIPUHUMATh ONTHUMAJIbHBIE PELIECHUS C YYETOM JUHAMUKHM BHEIIHEW U BHYTPEHHEU
Cpebpl HAy4YHOW OpraHu3aluy;
- MIPOBOJIUTH OLICHKY M SKOHOMUYECKUM aHaJIN3 HAYyYHOU, TEXHUUYECKOW JTOKYMEHTAIIUH B
00JacTl COBPEMEHHBIX, THHOBALIMOHHBIX BUJI0B AEATEIbHOCTH;
- MIPUMEHATh TEOPETUUECKUE 3HAHUS, [TOJIyUYEHHBIE B PE3yJIbTaTe U3YUEHUS JUCLHUILINHBL,
110 BBIOOPY COBPEMEHHBIX U MHHOBALIMOHHBIX TEXHOJIOTUN B 00JaCTU TEXHUKH MPU HAMCAHUU
HAYYHBIX CTaTel, OTYETOB U BBIMYCKHON KBaTHU(UKAINOHHON PadOTHI;
- MPUMEHSATh METOJbl SKOHOMHUYECKHX pacdeToB, a TaKXKe CIIOCOOBI W TEXHOJOTHH
0o0yuYeHHMs] HKOHOMMYECKOMY MBILIUICHUIO JUIS MCIIOJIb30BaHMs, IOJYYEHHBIX 3HAaHUH, B
JanbHENIEM B CBOEH HAyYHOU U MpodeccnoHaNbHOM e TeNbHOCTH;
- paccuMTaTh U OLEHHUTh 3KOHOMUYECKYIO 3()()EeKTHBHOCTH, YCIOBHS M MOCIEICTBHS
NPUHUMAEMBbIX, OPIaHU3ALMOHHBIX, SJKOHOMMUYECKUX M YIPABICHUECKUX PpEIIeHUuN B 00sacTu
HAay4YHOU JEATEIbHOCTH.

Bnaoemp:
- HaBbIKAMHU CHUCTEMHOI'O MOAX0/Ja K SKOHOMUYECKOM OLIEHKE U aHaIu3y 3PPEKTHBHOIO
yOpaBlIeHUs Pa3TUYHBIMI 00BEKTaMU M CHIPHEBBIMH MTOTOKAMHU B HAYYHOM, UCCIIEI0OBATENbCKON
JESITEIbBHOCTH B YCIOBUSAX BBICOKHX PUCKOB U HEOIPEIEICHHOCTH.
- METOAOJOTMYECKMMH  TOJXOJaMH, OCOOCHHOCTSMH  CHHT€3a M BBISABICHUS
B3alMOCBS3€I cOCTaBa, CTPYKTYphl, CBOMCTB M TEXHOJIOTMM yIpaBlieHUs, 00eCHeurnBaIOIIUMU
000CHOBaHHOE MPUHATHE PELICHUN NMpH pa3pabOTKe M BHEAPEHUH HHHOBAILMOHHBIX MPOEKTOB
JUTSL pa3iIMYHbIX 00J1aCTel HayKU U TEXHUKU;
- MeToAaMHl U crocobamMu paboTbl B WHGOPMALMOHHON cpefe, MO0 NPUHATHIO H
JOCTHKEHUIO CTPATErMYECKUX 1IeJiel M TAKTUUECKUX 33/1a4, IPUHUMAEMbIX PEIICHMUI;
- MHCTPYMEHTaMH OLIEHKM KOMMEPYECKOW TPUBJIEKATEIBHOCTH HWHBECTULMOHHOIO
pOEKTa, KOMMEpLUMAIU3allMd WHHOBAIWi, crneuuukyd HAYYHOrOo, HHHOBAI[MOHHOTO
MpeANPUHUMATENbCTBA.

3 Kpartkoe coaep:xanue TUCUUILTHHbI

Paznen 1. HeonpeneneHHOCTh U pUCK: OOIIME MOHATHUS U MPUOIMKEHHbIE METO/IbI yUeTa
OO01iee MOHATHE O HEONPEAENIEHHOCTH U pucke. MHOXECTBEHHOCTh CLEHApUEB pealu3aluu
npoekta. IloHatuss 00 S¢pQEeKTUBHOCTH U YCTOMYMBOCTM TMPOEKTa B  YCIOBHUSX
HEOTpeeNIEeHHOCTH. dopmupoBaHue OpraHU3aIlMOHHO-3KOHOMHYECKOT0 MeXaHHu3Ma
peanu3aly WHHOBAIMOHHBIX PpEIIeHUH ¢ ydeToM (haKTOPOB HEOINPENEIIEHHOCTH M pHCKa.
OcCHOBHBIE CHUCTEMBl YINpaBiCHUS. YKPYHNHEHHas OIIEHKa YCTOMYMBOCTH HHBECTHUIIMOHHOTO
npoekra. [Ipemus 3a puck. KymyiasaTUBHBIM METOJ OLEHKU NMPEMUU 3a pUCK. MoOAEnb OLEHKU
kanuTaIbHBIX akTUBOB (CAPM). Ynpasnenne mo MRP-cucteme u nip.
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Pazgen 2. Pacuerst oxumaemoit 3¢h(EKTHBHOCTH MpOEKTa YKPYIHEHHAs OIICHKA
YCTOMUMBOCTH TPOEKTa s €ero y4YacTHHKOB. Pacuer rpaHul] 0e3yObITOYHOCTH W
s¢¢pextuBHOCTH. OIEHKA YCTOMYMBOCTH MpPOEKTA IyTEM BapbUpPOBAHUS €ro IapaMeTpOB.
Onenka >QQEeKTUBHOCTH NMPHUHATHS PEIICHHUS B YCIOBHAX HEOIPEICIIEHHOCTH. BeposTHOCTHAs
HEOIPEJECIEHHOCTh (CTOXAaCTHKA), CYObEKTHBHBIE BEPOSTHOCTM M MX MCIIOJIb30BaHHUE IIpU
ouenke 3¢dexkTuBHOCTH MpoekToB M MHTepBanbHas HeompeaenreHHocTh. Popmyna ['ypBuna.
MeTonbl 1 THCTPYMEHTBI YIIPABJIEHUS PECYPCaMHU.

Pazmen 2. OnTumu3anus W palMOHAIBHBIM OTOOpP MpPOEKTOB. 3agauud oTOopa
ONTUMU3ALMK TPOEKTOB M OOIIME NPUHIMIBI MX PELICHHs. YYeT BIOXKEHUH COOCTBEHHBIX
pecypcoB. MeTo/ibl albTEpHATUBHBIX PEIICHUH, albTEPHATUBHBIX U3JIEPIKEK, €AUHOBPEMEHHBIE
U TeKyluMe  aJlbTepHATUBHBbIE  W3JEPXKKU. AJbTEpHATHBHAs  CTOMMOCTb  pecypca,
ATbTEpHAaTUBHBIE U3JEPKKU B YCIOBHSIX PUCKA U JIp. MOKa3aTeNd, OLICHUBAEMbIE IIPU pacyere
3¢ ¢dexTuBHOCTH NpHUHATUA perieHuil. CocTaBlieHHE peecTpa MPUYMHHO-CIIECTBEHHBIX CBS3€H
posiBJIeHUs puckoB. KonnuecTBeHHas OLIEHKA PUCKOB.

Paznen 3. HerpaauunoHHble MOAX0/Ibl K OLIEHKE HHHOBALMOHHBIX pUCKOB COBpeMeHHas
u Oyaymas CTOMMOCTH JICHEKHOTO MOTOKAa. TeopeTHYecKHhe OCHOBBI JUCKOHTHPOBAHUS B
yCIOBUSAX HeomnpeaeaeHHOCTH. OcoOeHHOCTH OLEHKH IPOEKTOB B YCIOBHSX COBPEMEHHOM
poccuiickoid 3koHOMUKH. OneHKa (PUHAHCOBOW pealM3yeMOCTH NpPOeKTa M 3(P(PEKTHBHOCTH
ydacTHs B HEM aKLMOHEPHOro KamuTana. Mcrmonb3oBaHue ONUMOHHOM TEXHMKHM IPU OLICHKE
uHBecTUIMi. Pa3nmuunble acmekTel BiusHUS (akropa BpemeHu. IlociemoBarenbHOCTD
IPOSIBJIIEHUS] PUCKOB.

Paznen 4. IlpenBapurenbHasi aHadUTHUYECKas OLEHKA MPOEKTAa. YIPOIIEHHBIN IpUMeEp
oueHKH 3(pdexkTuBHOCTH U (UHAHCOBOM peanusyemMocTd mnpoekta OObIYHAs METOAMKA.
VYrounennass wmeroguka. Ompenenenue YJJ. Omnpenenenne BUJI. Omnpenenenue cpoka
OKYIIaeMOCTH OT Hauana mpoekrta. OrmnpeneneHue (UHAHCOBOM pPealM3yeMOCTH NPOEKTa U
3P PEKTUBHOCTH aKIIMOHEPHOTO KaIMTaIa.

Paznen 5. Ilpumep mosnHoro pacuera mokasareneid 3((eKTHBHOCTH MHBECTHUIIMOHHOIO
npoekra Mcxomnele naHHble. Makpo- M MHKpPO-DKOHOMHMYECKOE OKpyKeHHe. VMHCTpyMeHTBI
HenenojaraHust B cucreMe puckoB. OCHOBHBIE CBEJIEHHUS 00 ONEPalMOHHOW JEeSTEIbHOCTH.
MHHOBaIIMOHHO-UHBECTULIMOHHASL J1€ATENbHOCTh. METOM0JI0rUsl OLIEHKM PUCKOB HAy4yHOW U
npodecCHOHATIBHON JAEATENbHOCTH B YCIOBHUSX HeolpeneneHHocTH. [IpoBeneHune pacueToB
sKoHOMHYEeCKON 3 dexTuBHOCTH. OOIMEe mnonoxeHus. Pacdyer moxazareneld oOIECTBEHHOMN
3 peKTUBHOCTH MpoekTa. Pacuer mokasareneit komMmepueckoil 3¢ (pekTuBHOCTH NnpoekTa. Pacuer
nokasareseit 3QpheKTHBHOCTH yuacTus B mpoekte. Orenka o0romkeTHon s dexruBHocTu. Pacuer
pHCKOB. Pe3ynbTaThl pacyeTos.

JucuumnuHa «OlleHKa pUCKOB U SKOHOMMYECKON 3((GEKTHBHOCTH NpU BHEIPEHUU
MHHOBAIlMOHHBIX DPEIICHUH M TEXHOJIOTHI» u3yuyaercs Ha |-M Kypce, BO 2-M ceMecTpe
MarucTpaTypsbl.

4. O0beM y4eOHOH JUCHUILINHBI

B 3aueTHEBIX B akazem.

Bunpl yueOHO# paboThI eANHULAX yacax
O01as TPya10eMKOCTh IUCHUIIIHHBI 110 Y4eO0HOMY TUIAHY 2 72
KonTakTHas padora (KP): 0,94 34
Jlexmm (Jlek) - -
[Mpaktnyeckue 3ansatus (I13) 0,94 34
CamocrositeibHas padora (CP): 1,06 38
KonTakTHas camocTosiTensHas paboTa 1.06 0,2
CamMocTosATeIbHOE U3YUCHHE PA3ACIIOB NUCIIUTITHHBI ' 37,8
Bua konTpoJs:
3auer + +
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B 3auetHbIx B actp.

Buapr yaeOHO# paboThI €IMHUIIaX gacax
Oo0masi Tpy10eMKOCTh JMCHMILJIMHBI 10 Y4eOHOMY IJIaHy 2 54
KonrakTHas pa6ora (KP): 0,94 25,5
Jlexuuu (Jlek) - -
[TpakTueckue 3ausTus (I13) 0,94 25,5
CamocrositeibHas padora (CP): 1,06 28,5
KonTakTHas camocTositensHas paboTa 106 0,15
CaMocToATEIbHOE U3YUEHHUE PA3AETIOB IUCLUIIIMHbI ’ 28,35
Bua xoHTpoIs:
3auer + +

AHHOTanus pabouyeit mporpamMmbl JUCHUATLTAHBI
«JlabopaTopHbie padboThl 0 GU3MYECKHMM U XUMUYECKUM CBOMCTBAM HAHOMATEPHAJIOB U
HAHOCHCTEM»
(51.0.06)

1. Heap AucuMIUIMHBI — TPHOOpPETECHUE 3HAHUHN, YMEHUMW, BIAJACHUNA U (OPMUPOBAHUE
KOMIETeHIM B 001acTu (PU3MYECKUX M XMMHYECKHX CBOWCTB HAHOMATEpHAlOB, Ha KOTOPBIX
OCHOBAHO TMPUMEHEHHE HAHOMATEPUAJIOB M JajbHEWIee PAa3BUTUEC XUMHUYECKON TEXHOJOTHUHU
HaHOMAaTEPHUAJIOB.

3agava JMCHMIJIMHBI — GOpMHUpPOBAHUE Y 00YYAIOMIMXCS TPEIACTABICHUH 00 OCHOBHBIX
CBOMCTBAaX HAHOMATEpPUAJIOB, METOJAX HX OLUEHKHM M HKCIEPUMEHTAJIbHOTO HCCIEIOBaHUA,
OINMCAHUE U MOPSA0K BBIIOJHEHHS J1JA0OPATOPHBIX padoT.

2. B pe3yibTaTe H3y4YeHUs] AUCHMUILINHBI CTYICHT JO0JIKEH:

O06nanath CIeAYIOIMIMMH KOMIETEHIIUIMH:

DopMupyeMbie KOMIIETCHIUH \ NHauKaTopbl JOCTHKEHUS KOMIIETeH Ui
OIIK-6. Criocoben OIIK-6.1. PaccuuThiBaeT JUIUTEIHHOCTD BBITIOTHCHHS
JIEMOHCTPHUPOBATh COUATIBHYIO TEXHOJOTHYECKUX ONEpaliid C UCIOJIb30BAHUEM

OTBETCTBEHHOCTb 32 IPUHUMAEMble | HOPMATUBHBIX CIIPABOYHUKOB;
peuienus, yuutbiBaTh npaBoBele 1 | OIIK-6.2. OnieHnBaeT no KpuTepusiM TEXHOJIOIUH CUHTE3a

KYJIbTYPHBIE aCIIEKTBHI, HaHOMaTEepHAaJIOB ¢ TOYKH 3pEeHUsI 0€30MacCHOCTHU AT
o0ecreunBaTh yCTOMUUBOE COTPYJIHUKOB U OKPY>KaOLEN CPEebl;

pa3BUTHUE IIPU BEACHUU OIIK-6.3. Vcrionb3yeT METOAMKH OpraHU3auy paboThI
poeCCHOHAIBHON U MHOM nepcoHasia, coOJII0IeHUs TEXHOJIOTHYECKOM U TPY0BOM
JeSITEIbBHOCTH JUCIUIUINHBI.

OIIK-7. CniocoOeH pa3zpabarbiBath | OIIK-7.1. Mcnonb3yeT TEXHUYECKYIO U CIIPAaBOYHYIO

Y aKTyaJIM3UpOBaTh HAy4HO- JUTEPaATypy, HOPMAaTUBHbIE JOKYMEHTHI IIPU BBIIOJIHEHUN
TEXHUYECKYIO JOKYMEHTAIUIO B HCCIIEI0BATENBCKOM PaboThl B 001aCTH TEXHOJIOTUHU U
00J1aCTH MOTy4eHUs METOJI0B IMarHOCTUKH HAHOMATEPHAJIOB;
HaHOMAaTEepPUaIoB OIIK-7.2. CocTaBisieT OTYETHI IO SKCIIEPUMEHTAIBHBIM 1

TCOPECTUUCCKHUM HNCCIICOAOBAHUAM, HpaKTquCKOﬁ
ACATCIIBHOCTH B COOTBECTCTBHUHU C YCTaHABJIMBACMBbIMU

TpeOOBaHUSIMU
B pesynbrare u3ydeHHs IUCHMILTUHBI OOYyYaIOMIMICA IO MPOTrpaMMe MarucTpaTypsbl
JIOJDKEH:
3HamMb:

- COBPCMCHHBIC HAYYHBIC JOCTUKCHHUA U ICPCIICKTUBHLIC HAIIPABJICHUS pa60T B 00jacTH
(I)I/IBI/I‘-IGCKI/IX 1 XUMHYECKHX CBOICTB HaHOMAaTCPpHUAJIOB;

- COBPCMCHHBIC MPEACTAaBJICHUA O (bI/I3I/IKO'XI/IMI/ILIeCKI/IX MCXaHMU3Max MW IpoHeccax,
MPOTCKAIOMIUX ITPU UCITIOJIB30BAHUHW HAHOMATCPUAJIOB,
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- ¢bu3MKO-XMMHUECKHe  crmocoObl  yHpaBlieHUS  CBOMCTBaMH  HAHOMAaTEpHAJIOB,
Mo (UKAIIF HAHOMATEPUAIIOB;
- MIPOTHO3UPOBAHUE PAa3BUTUS (PYHKIHMOHAIBHBIX HAaHOMAaTEepHaJOB Ha OCHOBE UX
(UBHYECKUX U XUMHUYECKHX CBOMCTB.

ymemy:
- MPOBOJIUTH AHAINW3 HAYYHO-TEXHHUYECKOW WHGOpManuu, B 00JacTh (U3NYECKUX HU
XUMHYECKHX CBOMCTB HAHOMATEPHUAJIOB;
- omnpenensath AGGeKTuBHbE  (U3HKO-XMMHYECKHE  METOIBI  CO3JIaHUs  HOBBIX
(GYHKIIMOHAJIBHBIX HAHOMAaTEpPHAJOB C KOMIUIEKCOM 3aJaHHBIX CBOMCTB JiI KOHKPETHBIX
oOnactell IPUMEHEHNUS;
- MPUMEHITh TEOPETUYECKUE 3HAHUS (DU3MKO-XUMHYECKHX CBOICTB COBPEMEHHBIX U
NEPCHEKTUBHBIX HAaHOMATEPHAJIOB JUISL PEIICHHs HMCCIICAOBATENLCKUX W MPUKIAAHBIX 337134, B
TOM YHUCJIE€ B MEXIUCHUIIIIMHAPHBIX 00IaCTsIX.

enademsn:
- HaBbIKAMU  pabOThl C  HAYYHO-TEXHMYECKOH, CIPaBOYHOM  JHUTEpaTypol U
AIIEKTPOHHBIMU PECYpCaMH, 3aTParvBalomMMH (DyHIAMEHTAJIbHBIE M MPAKTUYECKHE ACTICKTHI
CO3/1aHHSI COBPEMEHHBIX HAHOMATEPHAJIOB;
- CMOCOOHOCTBIO K KPUTHYECKOMY aHalM3y M OIICHKE COBPEMEHHBIX HayYHBIX
JNOCTHIKEHHUH, BBIABICHUIO TpodiieM U (DOpPMyIHpPOBaHHIO TOAXOAOB ISl  PEIICHUs
MCCIIEIOBATEIBCKUX U MPAKTHUECKUX 33J1ad B 00JIACTH HAHOTEXHOJIOTHH U HAHOMATEPHAaJIOB.
- MeTOoJIaMU pabOThl C HAyYHO-TEXHUYECKOW, CIIPABOYHOMN JUTEPATypOil U INEKTPOHHO-
OMOMMOTEYHBIMH pECypcaMu TIO0 TEOPETUYECKHMM UM TEXHOJOTMYECKHM acleKTaM (QH3UKO-
XUMHUYECKHX CBOMCTB U XMMHUECKON TEXHOJIOTUH HAHOMAaTEPHaJIOB;
- HaBBIKAMU HaXOXKJICHUS W WCIOJIb30BaHUS CIPABOYHBIX JUTEPATYPHBIX TAHHBIX M
KOMIIBIOTEPHBIX 0a3 JaHHBIX IO COCTaBy, CTPYKType H (PU3UKO-XUMUYECKHMM CBOWCTBAM
OCHOBHBIX THUTIOB (DYHKIIMOHAIBHBIX U KOHCTPYKIIMOHHBIX HAHOMATEPHAIOB.

3. Kpartkoe coaep:xanue JTUCUUIIMHBI:

Paznen 1. Aud¢py3us no mexdasupiM rpanunam. 3epuorpanudnas augdysus.

JlaGopatopHas pabota «O6bemMHast 1 3epHOTrpaHn4Has 1uddysus» OnpeneneHue sHePrui
aKTUBAIMH W TPEIIKCIIOHEHIINAIBHBIX MHOXHTENEH 0OBEMHON M 3€pHOTPAaHUYHON nuddy3un.
CpaBHeHue mapaMeTpoB 3epHOTPAHUYHON U 00BeMHOM MU dy3un.

Pazgen 2. Oco0eHHOCTH MATHUTHBIX CBOHCTB HAHOMATEPHAJIOB.

JlaboparopHas pabota Nel «Ilomydenue u ucciae10BaHUE CBOMCTB MAarHUTHON KUAKOCTHU C
JMCTIEPCUOHHON Cpeioi BaKyyMHOT0 Maciiay. [loydenue yactuil qucrepcHoi ¢a3bl MarHUTHOM
KUAKOCTH METOJIOM coocaxneHus. lMcciemoBanue pasmepa 4YacTHI] TUCHEPCHU MarHUTHOM
KHUJIKOCTH METOJIOM JTMHAMHYECKOTO CBETOPACCESTHHSL.

JlaboparopHas pabota No2 «COHOXMMHUYECKHII METOJA MONY4YeHHs] HaHOUYACTHI] OKCHJA
HeoZrMay. Pa3paboTka XMMHUYECKHMX METOJOB TMOJYYCHHsS HAHOUYACTHIl OKCHAA HEOAWMA JUIS
MCIIONIb30BaHUs MOTYYSHHUSI MAaTHUTHBIX HAHOKOMIMO3UTOB. OmpeaeneHue pa3MepoB HAHOYACTHUIL
OKCHJIa HEOIMMa METOJIOM ONITUYECKOTO CBETOIIPOITYCKAHHS U SJICKTPOHHON MUKPOCKOTIHH.

Jlaboparopnas pabora Ne3 «llomydueHne W uCCleOBaHWE MAarHUTHBIX CBOWCTB
Hanokom1to3uTtoB Nd2Fe14B». Cunre3s manoxommosutHbix yactui NdoFeisB u unccnemoBanme
MAarHUTHBIX CBOMCTB.

Pazgen 3. Oco0eHHOCTHM KHMHETHKH IIpoleccOB B rerepoda3HbIX cHCTeMax C
HAHOCTPYKTYpPaMH.

JlaboparopHas pabota «W3ydeHWe KUHETHKH BBICBOOOXKICHHS BOJOPACTBOPHUMBIX
BEIIECTB M3 HAHOCTPYKTYPHPOBAaHHBIX CpENl METOJOM JHain3a». M3ydeHne KUHETHKA
BBICBOOOKICHUSI BOJOPACTBOPUMOTO Kpacutens ponamuHa C U3 MHKPOAIMYIBCUU U SKHIKOTO
KPaCHUTEJIS JICUTHHA METOIOM JTHAITN3A.

Pa3nen 4. Pa3mepHbiii 3pdexT.

JlabopatopHas pabora «CuHTe3 KBaHTOBBIX Touek CdSe». CuHTe3 KBaHTOBBIX Touek CdSe
METOJIOM Topsiueld wuHkeknuu. lccrnenoBanue (OTOTIOMUHECIICHTHBIX CBOWCTB KBAaHTOBBIX
TOYEK.
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4. O0beM y4eOHOI TUCUHUIIITHHbI

B 3aueTHBIX B akanem.

Bunst yueOHoI paboThI €IMHULIAX qacax
OO0masi TpyA0eMKOCTh JMCHHUIIJIMHBI 10 Y4eOHOMY IVIAHY 2 72
KonTakTtHas padora (KP): 0,94 34
Jlexumu (Jlek) - -
JlaGopaTtopHsbie 3ansTHs (J1ab) 0,94 34
[Tpaktuueckue 3ausatus (113) - -
CamocrositesibHas padora (CP): 1,06 38
KonrakTHas camocrositenbHas pabora 0,2
CamocTosTenbHOE U3YYCHUE PA3/ICIIOB TUCIIHILIHHEI 1,06 37,8
Bua xontpoJs:
3a4er ¢ oueHkoit + +
BuJ UTOroBOro KOHTPOJIA: 3auer ¢ OLEHKOI

B 3auerHbIx B actp.

Bunsl yueOHOI paboThI eIMHUIIAX qacax
OO0mast TpyA0€MKOCTb JMCHMILJIMHBI 110 Y4eOHOMY IIAHY 2 54
KonTaktHas padora (KP): 0,94 25,5
Jlexuun (Jlek) - -
Jlabopatopusie 3anstus (J1aod) 0,94 25,5
[TpakTueckue 3anstus (I113) - -
CamocrositeibHas padora (CP): 1,06 28,5
KoHnTtakTHas camoctosTenbHas pabota 106 0,15
CaMocToATEIbHOE N3YUEHHE PA3AEIOB IUCLUIIIMHbI ' 28,35
Bua konrpoJs:
3a4er ¢ oneHkoi + +
Bua uToroBoro KOHTpoOJIA: 3adeT ¢ OLEHKOI1

5.2 IncuunauHbl 4acTH, GopMHPyeMOii y4aCTHUKAMHU 00pa30BaTeIbHbBIX OTHOIIEH Ui
(o0s13aTesIbHBIE TUCHMIIINHBI)
AHHOTanus pabodei mporpaMMbl TUCHUTLIMHbI
«KBaHTOBasi MEXaHHKa»
(51.B.01)

1. Heab0 IMCHUILUIMHBI SBISETCS MPUOOPETEHHE CTYAEHTaMH 3HAHHH 1O OCHOBHBIM
pazzaenaM GU3MKU U YMEHHUIO IPUMEHSTh UX B IPYT'HX €CTECTBEHHOHAYYHBIX IUCHIUIUIMHAX.

OCHOBHBIMH 33Ja4aMM JMCHUILUIMHBI, pEIIEHNEe KOTOPBIX 00ECIeYHBAET JTOCTHKEHUE
LeJH, SBISIOTCA: (POPMUPOBAHNE TPEICTABICHUNH 00 OCHOBHBIX (PU3NYECKUX 3aKOHAX MPHUPOIbI
U METOJIaX TEOPETUYECKHX HCCIEOBAHUN pa3IMyYHBbIX (PU3MUYECKUX SBICHUH, a TaKKe JaTh
IIPEICTABJICHNS] O COBPEMEHHBIX dKCIIEPUMEHTAIBHBIX METO/IAX UCCIIETOBAHMS.

2. B pesyabTare n3y4eHusi AUCHUIINHBI CTY/ICHT 10JIZKeH:
O6sagaTh caeayOUMMI KOMIIETEHIUSIMU:

DopmMupyeMbie KOMIIETCHIUT NHaukaTopbl 10CTHKEHUS] KOMIIETCH LU

IIK-3 CnocoGeH k aHau3y U IIK-3.1. Umeet onbIT cO0pa, 00pabOTKH, aHATH3a U
0000MICHUIO Pe3yIbTaTOB HAYYHO- | CHCTEMAaTH3alMy HAyYHO-TEXHUYECKON HH(pOpMaIim B
HCCIIE0BATEIbCKUX PalboT, MOUCKY | 00JIACTH HAHOTEXHOJIOTUU U CMEKHBIX TUCIUILINH;

Y aHAJIN3y HAYYHOU 1 IIK-3.2. OniennBaeT ypoBeHb UCCIICIOBAHUM,
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TEXHUYECKON HHPOpMAIINH B 000CHOBAaHHOCTb MpEAJIaraéMbIX peleHui 1

00J1acTH HAHOTEXHOJIOTHU H PEKOMEHIANNii 110 pean3alii U HCI0JIb30BaHHIO
CMCKHbBIX NUCHUILIIMH AJIA PE3YJIbTATOB Hay‘-IHLIX'I/ICCJIeIIOBaHI/If/’I;

HAY4YHOH, TAaTEHTHOU U IIK-3.3 [Ipou3BOAUT CTATUCTHYECKYIO 00pabOTKY
MapKeTHHI‘OBOfI MOAACPIKKHU PE3YJIbTATOB SKCIICPUMCHTAJIbHBIX I/ICCJIGI[OBaHI/Iﬁ
MIPOBOJMMBIX UCCIENOBAaHUM, K HAHOCTPYKTYPUPOBAHHBIX MAaTEPHUAJIOB.

CaMOCTOSITENIbHOM MOATrOTOBKE
myOauKanuili B OTE4€CTBEHHBIX U
3apyOeKHBIX U3TAHUAX

3Hamb:

- ¢u3nyeckue OCHOBBI MEXaHUKH, (U3UKUA KOJIEOAaHWH W BOJH, SJIEKTPUYECTBA U
MarHeTus3Ma, 3JEKTPOJUHAMUKH, CTATUCTHUUECKOW (U3MKM U TEPMOJMHAMMKM, KBAHTOBOM
(076370478

- CMBICNT (YHIAMEHTAIbHBIX (U3NYECKUX 3aKOHOB, IMPHHLUIOB M TMOCTYJAaTOB; HX
(GOpMyYIMPOBKH U T'PaHULIBI TPUMEHUMOCTH;

- CBSI3b IMPOKOTO Kpyra (pu3myecKux siBIeHUH ¢ (yHIAMEHTAIbHBIMUA TPUHIMIIAMHA U
3aKOHaMHM (PU3HKH;

- OCHOBHBIE METO/IbI PEUICHHUS 3aJ1a4 110 OMUCAHUIO (PU3NIECKUX SIBIICHUIA;

- METO/bl 00pabOTKHU pe3ybTaToB (PU3UUECKOr0 SKCIEPUMEHTA.

ymemy:
- IIPUMEHSTh TEOPETUUECKHUE 3HAHUS U DKCIIEPUMEHTAJIBHBIE METO/IbI HCCIIEI0BAaHUS TIPU
pemeHnn nmpoecCHOHATBHBIX 331a4;
- IPOBOJIUTH PACUYEThI, OCYIIECTBIIATh aHAJIM3 U HA OCHOBE 3TOr0 JejJaTh 0OOCHOBAaHHbBIE
BBIBO/IbI;
- aHAJIM3UPOBATh PE3yJIbTaThl HAOIIOJEHUN U SKCIIEPUMEHTOB C IPUMEHEHUEM OCHOBHBIX
3aKOHOB W TIPUHIIUIIOB (DU3UKH;
- OIpeNIeNIATh XapakTep (U3NYECKUX MPOLECCOB MO KOMIUIEKCY 3KCIEPHUMEHTAIbHON
uH(pOpMalMy U MOMOIIH rpapUKOB, TAOIUIl U YpaBHEHU;
- MPEJCTaBIATh 00pabOTaHHYIO HKCIEPUMEHTANbHYIO U TEOPETUYECKYI0 HH(OpMAIUIO B
YCTHOM M MHCbMEHHOH (opMe, B TOM YHUCIIE€ C MUCHOJIb30BAHUEM COBPEMEHHBIX KOMIbIOTEPHBIX
TEXHOJIOTUH.

enademsn:
- HaBBIKAMHU PabOTHI C ITUPOKUM KPYTroM (hru3nyecKux NpubopoB 1 060py 0BaHMS;
- HaBbIKaMU 00OCHOBaHUs CBOMX CY’KIEHHI U BBIOOpa METO/1a UCCIIEIOBaHMUSI.

3. KpaTkoe cogep:kanue TUCHHUIINHBI

1. Beenenue.

CyImHOCTh KBaHTOBOW KOHUENINH B UCCIIEOBAHUY 3aKOHOB IIPUPOIBI.

2. OneparopHoe MpeACTaBICHINE KBAHTOBON MEXaHUKH.

KBanToBomexannueckue noctynarsl. CoOcTBeHHbIE (PYHKIMN U COOCTBEHHBIE 3HAUECHHUS
KBAaHTOBOMEXAaHUYECKUX OIEpaTopoB. BBIpoK/eHHbIE COOCTBEHHBbIE 3HAUYEHHUSA. Y CIIOBUS
MOJTHOTHl COOCTBEHHBIX (YHKLUMH KBAaHTOBOMEXAIHMUYECKUX omnepaTopoB. OOmiee perieHne
HecTanroHapHoro ypaBHeHus lllpenunrepa. BonnoBas GpyHkuus u ee unTepnperanus. Teopema
Opendecta. CoOcTBeHHbIE (QYHKIMM W COOCTBEHHBIE 3HAUEHHUs OINEpPaToOpoOB DJHEPIHH U
UMITYJIbCA U UX CBOMCTBA. Y CJIOBHSI HOPMUPOBKU COOCTBEHHBIX (DYHKLHMI oreparopa UMITyJibca
B CIIy4yasX OIpPaHMYEHHOTO M HEOrpaHHMYEHHOro MpocTpaHcTBa. IlpeacraBienue (pasinokeHue)
MPOU3BOJBHOW  BOJIHOBOM  (yHKIMH 1O COOCTBEHHBIM  (YHKUHSM  IPOU3BOJIBHOIO
KBaHTOBOMEXHUYECKOTO oreparopa, oOnanaroree CBOMCTBOM MIOJIHOTBI "
opToHOpMHpOBaHHOCTU. (CoOOCTBEHHBbIE (QYHKIMM UM COOCTBEHHbIE 3HAa4YeHHs oOrepaTopa
KoopauHaTthl. Jlenbra-gpynkuus upaka u ee cBoiictBa. @ypbe-o0pa3 AenbThl-pyHKIMU Jnpaka.
KoMMyTaTopbl 1 aHTUKOMMYTATOphI B KBAHTOBOW MEXaHMKE W HUX CBS3b C 3aKOHaMH
COXPaHEHUH.

3. MaTtpu4Hoe npeACcTaBICHUEe KBAHTOBOH MEXaHUKH.

Marpuusl u ux csoiicrBa. HyneBas, enuHuuHas M mnocrosHHas Marpuisl. [lmyp,
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JETepMUHAHT W oOpaTHas MaTpuila. DPMHUTOBbBl W YHUTapHbIE MaTpHIbl, UX CBOICTBa.
Juaronanuzanpd — MaTpull ¢ [IOMOIIBIO  KBAaHTOBOMEXAHHMYECKMX  IpeoOpa3oBaHUil.
[IpencraBinenne BOMHOBBIX (yHKUMA B BuUJAe YHUTapHbIX Matpuill. KoopauHatHOe
IpeJICTaBlIeHUE MaTpullbl »Heprud. CBONCTBA MHTErpajbHBIX SPMHUTOBBIX OIEPATOPOB.
VYpaBHeHUsI ABWXKEHUS B omepaTopHoil W marpuuHoil dopmax. Kiaccuueckue ypaBHeHUs
Jlarpamxxa u T'amwmiibTOoHa, Kiaccuueckue M KBaHTOBble ckoOku Ilyaccona. KsantoBanue
KJlaccnueckor cucreMmbl. KBaHTOBasg Teopusi BO3MyIIEHMM. Bo3mylieHus, He 3aBHUCSIIME OT
BpemeHU. CeKyisipHOe ypaBHEHHE. Bo3MylieHus, 3aBucsIne OT BpEMEHU U MX MPEJCTABICHUS
B MaTpuyHOi popme. JIBI>KEHHE YaCTULIBI B POU3BOJILHOM 3JIEKTPOMArHUTHOM TOJIE.

4. MOMEHT UMITYJICOB U €T0 MPEACTABICHUE B KBAHTOBONH MEXAHHUKE.

OnpeneneHne MOMEHTa UMIIyJbCa B OINEPAaTOPHOM BHJE U €ro KOMMYTaTOpBI.
CooTHOIIEHHS  MEXJIy MATPUYHBIMM  3JIEMEHTaMH KOMIIOHEHT MOMEHTa HMIIYJIbCA.
Cob6cTBeHHbIE 3HAYEHUS U COOCTBEHHbIE (YHKIUMU OIepaTopa MOMEHTa M €ro KOMIIOHEHT.
MatpuuHoe IpecTaBIeHue MOMEHTA UMITYJIbCA U €T0 MPOEKIUH.

5. Toxk1eCTBEHHbIE YACTULbI U CIIHH.

CuMMeTpUuYHblE M AHTHCUMMETPUYHBIE BOJIHOBbIE (YHKIUMM U UX JIMHEHHBIE
koMOuHanmu. CIIMHOBBIE MaTPULIBI U COOCTBEHHBbIE CIMHOBBIE (DYHKUUU 3JeKTpoHa. [Tpunuum
TOXKJIECTBEHHOCTU OJMHAKOBBIX YacTHL. ATOM U MEpUOJUYECKas CHCTEMa »3JIEMEHTOB
Menneneena.

6. CiuHOpBI B KBAHTOBOW MEXaHUKE M UX CBOMCTBA.

CrnuHOpbl  KaKk JIMHEWHbIE MpeoOpa3oBaHHMA  CHOUHOBBIX  (QYHKUMH JABYX U
TPEXDIEKTPOHHBIX CHUCTEM. BblunciIeHne COOCTBEHHBIX 3HAUEHHWH ONEepaTOpOB KBajpara
MOJIHOTO CIIMHA CUCTEMBI ABYX U TPEX 3JEKTPOHOB U €ro MPOEKILIHUH.

7. KBaHTOBOMEXaHHYECKOE ONUCAHUE COCTOSHUM aTOMOB JIETKMX U  TSDKEIBIX
XUMUYECKUX AIIEMEHTOB.

Atom Bogopoma. CoOcTtBeHHBbIE (YHKIMM ¥ COOCTBEHHBIC 3HAYEHHsS OIleparopa
["amunpTOHA A aTOMa BOJIOPOJA U BOJOPOIONOJ00HBIX aTOMOB. METO/I CaMOCOTIaCOBAHHOTO
1OJIsL ¥ €ro IpUMeHeHue K aromy renus. [pubmmxenus Xaptpu-®oka. BapuaimoHsslii MeToI.
VY4er 00MEHHOT0 B3aUMOJICHCTBUS 3JEKTPOHOB B MPUOJIMKEHUH CAMOCOTTIACOBAHHOTO MOJIS JIs
atoma remus. Cxema LS- cBszeil mist jerkux snemeHToB. Cxema JJ -cBsizel Ans TSKENBIX
3JIeMeHTOB. YpaBHeHHe Tomaca-®Pepmu. BonHOBbIe (QYHKIHU BHEHIHHUX 3JIEKTPOHOB BOJIM3U
a1pa.

8. KsanroBble omepanuu KyOuToB. UHCTble, CMEIIaHHBIE M 3allyTaHHbIE COCTOSHMS
KyOHUTOBBIX CUCTEM.

Marpuna miotHocTH. OrmpeneneHne KBaHTOBOMEXaHWYECKMXKYyOuToB. OmpeneneHue
YUCTBIX M CMEIIAHHBIX KBAHTOBBIX COCTOSIHMM KyOWTOB 4epe3 BOJHOBBIE (DYHKIHMU U MATPHUILY
WIOTHOCTU. OCHOBHBIE BHJIbI OJAHOKYOMTOBBIX KBAaHTOBBIX omepauuii: (a3oBbI BEHTUIIb,
Matpuia npeobpazoBanusi Anamapa, omneparop- uHBepTOop NOT. CocTosiHMe ABYXKYOHUTOBBIX
cucrteM. KBaHTOBasi KOrepeHTHOCTh BEKTOPOB coCTOsiHUSA. MIHTepdepomerp Maxa-3eHaepa u ero
OIMCaHNE Yepe3 OJHOKYOUTOBbIE KBAHTOBbIE ONepaluy. /[ByXKyOUTOBbIE KBAHTOBBIE ONEPALINU.
CMelmiaHHble M 3alyTaHHBIE COCTOSIHMSI KBAHTOBBIX CHUCTEM M HX OINHCAHUE C ITOMOIIBIO
MaTpPUILIbI INIOTHOCTH JIBYXKYOUTOBBIX CUCTEM. BEKTOp COCTOSHUS ABYXKYOUTOBBIX CUCTEM U €TI0
pazioxeHue 1o Oa3ucHbIM (GYHKUIUSAM KyOuTOB (pasznokenue IlImunra). DHTpomust Qo
Hoiimana u ee CcBs3b ¢ MaTpHIlel TIOTHOCTH ABYXKyOMTOBBIX cucTteM. Ymucna IImuara ans
(bepMHOHOB 1 0030HOB IIPU OMPEEIICHUN THUIIOB COCTOSTHUM JIBYXKYOUTOBBIX CHCTEM.

9. 3aknroueHue.

MeTo1pI KBAHTOBOM MEXaHUKH - OCHOBA MCCIIE0BAHNS 3aKOHOB MUKPOMHMPA.

4. O6beM y4eOHOI TUCIUITHHBI

B 3agerHbIX B akagem.
Buzp! yaeOHOI paboThI eIMHHIIAX Jacax
O01mas TPyA0eMKOCTh JUCHUIIMHBI 10 y4eOHOMY IJIaHYy 3 108
KonTakTHas padora (KP): 0,94 34

41




Jlexmm (Jlek) 0,47 17
JlaGopaTtopusbie 3ansatus (J1ad) - -
[Tpaktuueckue 3ausatus (I113) 0,47 17
CamocrositenbHas padora (CP): 1,06 38
KonTakTHas camocTositenbHas pabota 106 -
CamocTosiTeIbHOE U3YUCHHE Pa3/IeNIOB AUCITUILIMHBI ’ 38
Bua xoHTpoIs:
IK3aMeH 1,0 36
KonTakTHas pabota — mpoMexyTouHas aTTeCTalus 10 0,4
[ToaroroBka K SK3aMeHY ’ 35,6
Bua uToroBoro KOHTpoOJIA: IK3aMeH
Bunpl yueOHOI pabOTHhI B 3agerHBIX B acrp.
SIMHULIAX Jacax
O01as Tpya10eMKOCTb JUCHUILIUHBI 110 Y4€0HOMY IIAHY 3 81
KonTaktHas padora (KP): 0,94 25,50
Jlexumu (Jlek) 0,47 12,25
JlaGopaTtopHsbie 3ansTH (JIab) - -
[Tpaktueckue 3anstus (I13) 0,47 12,25
CamocrositesbHasi padora (CP): 1,06 28,5
KonTakTHas camocTositensHas padboTa -
CamMocTosATeIbHOE U3YYCHHE PA3AeNIOB AUCIUTIIHHBI 1,06 84
Bua xkonTpoJs:
JK3aMeH 1,0 27
KonTakTHas paboTa — mpoMexyTouHas aTTecTalus 10 0,3
[ToaroToBka K 3K3aMeHy ’ 26,7
Bujx nTOroBoro KOHTpoOJIs: JK3aMeH

AHHOTanus pabodei MporpaMMbl TUCIUTUIUHBI
«CynpamouiekyasipHasi XMMH»
(b1.B.02)

1. Henb0 AMCHMIVIMHBI SBISETCS PpA3BUTHE Yy CTYAEHTOB HAaBBIKOB aHAJIM3a
MOJIEKYJISIPHO-OPTaHU30BAaHHBIX CUCTEM, YMEHHS TIIOCTPOCHHUS aHcamOiell OpraHu4ecKux
MOJIEKYJI, OPTaHO-HEOPTraHNYECKMX KOMIUIEKCOB M KOOPAMHALIMOHHBIX MOJIMMEPHBIX CTPYKTYP,
HCCJIEIOBaHMS TPOIIECCOB BBICOKOCHENU(UYHOTO pacro3HaBaHUs, pearvupoBaHMs, KaTaau3a.
Obecneunts uHGOpMaLMEl IO OCHOBHBIM  OOJACTSAM  NPUMEHEHHUS  MOJEKYJSPHO-
OpraHU30BaHHBIX cUCTeM. HayuuTh MiaHMpOBaTh, OPraHU30BBIBATH M OCYIIECTBIATH MOA00D
KOMIIOHEHTOB JJIsi TIOJY4YEHHUS CYNpaMOJeKyJSpHBIX CHCTEM C OINpeleleHHbIM HabopoMm
GYHKITHIA.

2. B pe3yJsibTate n3yuyeHHus AMCUMIJIMHBI CTYIEHT [10JI7KEH:

Ob6nanaTh caeIyIOIUMH KOMIIETCHIUIMU:

DopmMupyeMble KOMIIETEHIMH MHauKaTophl J0CTHKEHU ST KOMIIETCH LU
IK-2 CriocobeH caMOCTOSATENEHO MK-2.1. ®opmupyet TpeOOBaHUS K
IIPOBOAMTH HAYUYHO-UCCIIEI0BATEIbCKHIE SKCIIEPUMEHTAIbHBIM 00pa3iiaM HaHOMAaTepUasoB
paboThI O CO3JaHMs, UCCIEIOBAaHUIO U Y HAaHOCHCTEM M pe3yJibTaTaM Hay4YHO-
MPUMEHEHHUIO HAHOCUCTEM U HCCIIEIOBATEIBCKUX PA0OT MO UX pa3paboTKe;
HaHOMAaTEPHAJIOB IK-2.2. Beibupaet MeTobI U CPEeICTBA
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IPOBEJCHUS MCCIICAOBAHNI U Pa3pabOTOK;
IIK-2.3. Onpenensier myTH peuieHus HayYHbIX U
TEXHHUYECKHX 3a]ad B 0071acTH paboT 110
CO3JJaHHUIO, UCCIICI0OBAHUIO U IPUMEHEHUIO
HAHOCHCTEM M HAHOMATEpUAJIOB

ITK-3 Crioco6eH k aHau3y U 0000IICHUIO
pe3yIbTaTOB HAYYHO-UCCIIEA0BATEIBCKUX
paboT, MOMCKY U aHAIM3y HAy4YHOH U
TeXHUYECKON nH(pOpMaIuu B 00J1aCTH
HAHOTEXHOJIOTUU U CMEXHBIX TUCHUIUIMH
JUUISl HAYYHOM, TaTEHTHOW U MapKETHUHTOBOM
NOJ/IEP’KKH TPOBOIUMBIX UCCIICIOBAHUM, K
CaMOCTOSITENIbHOW MOJATOTOBKE MyOIrKanuit
B OTEUYECTBEHHBIX U 3apyO0eKHBIX U3TAHUAX

IIK-3.1. Umeet onbiT cOOpa, 00pabOTKH, aHAIIHA3A
U CHCTEMAaTU3alUU HAyYHO-TEXHHYECKON
uHpopMaUU B 00JIACTH HAHOTEXHOJIOTUH U
CMEKHBIX TUCIHILIHH;

IIK-3.2. OnienuBaeT ypoBeHb UCCIICIOBAHHM,
000CHOBaHHOCTD IPEJIaraeMbIX PEIICHUH U
PEKOMEHIaIMii TI0 pean3allii U UCTI0Ih30BAHHUIO
PE3yJIbTaTOB HAYYHBIX-UCCIICIOBAHUH.

IIK-4 Cnoco0GeH npeacTaBiiTh
MCTOPUYECKHE ITAIbl Pa3BUTHUSA
HAHOTEXHOJIOTUH, BA)KHEHUIINE OTKPBITUS
OTEYECTBEHHbIX YUEHBIX, HanboJee
aKTyaJbHBIE TPOOJIEMBI, CBSI3aHHBIE C
CO3JJaHUEM U IPUMEHEHUEM HAaHOCUCTEM U
HaHoMmaTepuasioB B Poccuiickont @enepannn
U B MHUpE

IIK-4.1. Ananu3upyeTr COBpeMEHHOE COCTOSIHUE U
HCTOPUYECKH ITyTh Pa3BUTHsI HAHOTEXHOJIOTUHU B
Poccuiickoit denepaiuu u B MUPE;

IIK-4.2. ®opmynupyeT HanboJiee aKTyalbHbIE
pOo0JIEMBI, CBSI3aHHBIE C CO3/IaHUEM U
IIPUMEHEHUEM HAaHOCHCTEM M HaHOMAaTEpUaJloB B
Poccuiickoit denepanuu U B Mupe

3HAmMys.
- OCHOBHBIC THIIBI
MOJICKYJISIPHO-OPIraHU30BAHHBIX CUCTEM;
- OCHOBHBIC IMPUHIUIIBI

OpraHn4€CKuXx MOJICKYJI —

MTOCTPOEHUS

0a30BBIX DJIEMEHTOB IOCTPOECHUS

OpTraHU4Y€CKUX, MCTAJUIOOPraHUYICCKUX u

OMOOPraHUYECKUX CYNPaMOJIEKYJISIPHBIX CUCTEM;

- METO/BI aHAJIN3a CTPYKTYPBI U CBOMCTB CYyNPAMOJIEKYISPHBIX CUCTEM;

- OCHOBHBIE TUIIbI COBPEMEHHBIX CUCTEM, UCIIOIb3YEMBIX B OMOXHMMUU;

- OCHOBBI CyIIPAMOJIEKYJISIPHOTO KaTaau3a;

- OCHOBHBIE THIIBI MATEPUAJIOB HA OCHOBE MOJIEKYJIIPHO-OPTaHU30BaHHBIX CUCTEM;

- OCHOBHBI€ TUIIbI CUCTEM, HCIIOJIb3YEMbIX B OpraHM4eCKON ()OTOHUKE U AJIEKTPOHHUKE;
- Apyrue 06JacTu NPUMEHEHUs MOJIEKY ISIPHO-OpTraHU30BaHHBIX CUCTEM.

ymemy:

- IPOBOJIUTh AHAINW3 HAYyYHO-TEXHUYECKOM IUTEepaTypbl B 00JacCTH COBPEMEHHBIX H
NEPCIIEKTUBHBIX BUI0B MOJIEKYJISIPHO-OPTaHU30BaHHBIX CHCTEM;

- ¢dopmynupoBaTe TpeOOBaHMA K MaTepuajaM M oOnpenensith 3((eKkTuBHbIE IMyTH
CO3JaHMSI HOBBIX CYNPaMOJIEKYJSIPHBIX CHCTEM C KOMIUIEKCOM 3a/laHHBIX CBOMCTB st

KOHKPCTHBIX oOacreit MMPUMCHCHU A,

- IMPOBOAWUTE OKCIICPHUMEHTAJIBHBIC HCCICAOBAHHUA COCTaBa,

MOJICKYJISIPHO-OPTraHN30BaAHHBIX CUCTEM;

CTPYKTYpbl M CBOWCTB

- INPUMCEHATE TCOPECTUYCCKUEC 3HAHUA 110 COBPEMCHHBIM M MNEPCICKTHBHBIM BHIaM
CYHInpaMoOJICKYJIAPHBIM CUCTCMaM ISl pCHICHUSA UCCICAOBATCIIbCKUX U NPUKIIAAHBIX 3a1a4, B TOM

YKCIIC B MEKTUCIMIIHHAPHBIX 001aCTAX.
81a0emn:

- MeTOJJaMH PabOThl C HAYYHO-TEXHUUYECKOM, CIIPAaBOYHOM JIUTEPATypOr U AJIEKTPOHHO-

OMONMMOTEYHBIMH ~ pecypcamMu 1O

TCOPCTUUCCKHUM n

TEXHOJIOTHYCCKHUM aCIICKTaM

MaTCpHATIOBCACHUA HA OCHOBC MOJICKYJIAPHO-OPTraHU30BaAHHBIX CUCTEM,

- METOAOJTOTHYCCKHUMHU

noaxoJgamMu,

0COOEHHOCTSIMH CHHTC3a u BBIAABJICHHU A

B3aUMOCBSI3€M COCTaBa, CTPYKTYpPbl, CBOWCTB M TEXHOJIOTMH CyIPAMOJEKYJISPHBIX CHCTEM,
o0ecrieynBaOIIMMU 000CHOBAaHHOE NPUHATHE PEHICHUH NMpH Pa3pabOTKE HOBBIX MAaTEpHUaOB

JUTSL pa3iIM4HbIX 00JacTel MPUMEHEHNUS,

- MCTOAaMU KPUTHUYCCKOI'0 aHaJIM3a W OLHCHKH COBPCMCHHLIX HAYYHBIX ,ZLOCTI/I)KGHI/H\/'I,
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pa3paboTKU TMOAXOMOB K PEIIEHUIO HCCIEAOBATEIbCKUX M MPAKTHUECKUX 3aJad B o01acTu
MOJIEKYJIIPHO-OPTaHU30BaHHBIX CHCTEM;

- CHOCOOHOCTBIO M TOTOBHOCTBIO K pa3pabOTKE HOBBIX METOJIOB HMCCIEAOBAHUS U UX
MPUMEHECHUIO B CAMOCTOSTEIHPHONW HAYYHO-UCCIEAOBATEIHCKOMN ACSITEILHOCTA B 00JIACTH XHUMHU
OpPraHU30BaHHBIX CUCTEM C YUETOM MPaBUJ COOIIOIEHUS aBTOPCKHUX IPAB.

3. KpaTkoe conepxxanue IMCUMILIUHBI:

OcHOBHbIE TPUHLHUIIBI TOCTPOEHUSI CYNPAMOJEKYJISIPHbIX cuUcTeM. (OCHOBHBIE THIIBI
MEXMOJICKYJISIPHBIX B3aUMOJICHCTBUHN. [IpHHIUIIBI ¥ 3aKOHBI MOCTPOCHHS (DYHKIIMOHAIBHBIX
aHcamOneil, coJep)KalluxX pa3IuyHble KOMIIOHEHTHl — OpraHHuYecKHhe, HeOpraHu4ecKHe,
ounonoruveckre. OCHOBHBIE METOIBI (PHU3UKO-XMMUYECKOTO aHaIU3a CyMpPaMOJIEKYISIPHBIX
CHUCTEM.

OcHOBHBIE METOJIbI CHHTE3a JIMTaHIOB - 0a30BBIX KOMIIOHEHTOB CYMPaMOJICKYJISPHBIX
cucteM. OCHOBHBIE TUIIbI, KOHCTPYKTHUBHBIE OCOOEHHOCTH M MPUHLIUI paOOThl OCHOBHBIX THUIIOB
CYNPaMOJIEKYJISIPHBIX CHUCTEM. MeToabl WACHTU(DUKAIMA M KOJUYECTBCHHOTO OIPEICIICHUS
OCHOBHBIX TUIIOB cucTeM. O0JacTu MPUMEHEHHSI CyIPaMOJIEKYJISIPHBIX CUCTEM.

[Iporeccrl, MoAeTUpYIOLTHE OMOXUMUYECKHE PEAKIIUH, C YHACTHEM CYTPaMOJIEKYIISPHBIX
noaxoM0B. MeTo/bl OMOXMMHUYECKOTO0 aHalu3a, MOCTPOCHHBIE C YYacTHEM MOJEKYJISIpPHO-
OpraHm3oBaHHBIX  cucTeM.  OCHOBHBIE  TPUHIUIIBI  CTPaTeTdd  (IIyOPECHESHTHOTO
OMOXMMHYECKOI0 aHAJIN3A.

OcHOBHBIE 3aKOHBI TPEOOPA30BAHUS CBETA B CYNPAMOJICKYJIIPHBIX cucTeMaX. CUCTEMBI C
MIEPEHOCOM 3apsifia, MEKTPOHA U SHEPTUU B POMBIIUIEHHOCTH.

SBnenne (oToXpoMu3Ma, €ro OCOOCHHOCTH B OPraHW30BAaHHBIX aHCAMONIAX W
npakThuyeckoe npumeHeHue. (OCHOBHBIE MPUHLUIIBI I[OCTPOCHMS, XapaKTEPUCTUKU U
(GYHKIMOHUPOBAHUS MOJICKYJISIPHBIX MAIllUH.

OcHOBHBIE MOAXO/IbI K MOTYYEHHIO THOPUIAHBIX HAHOCTPYKTYPUPOBAHHBIX MATEPUANIOB.
OCHOBHBIE XapaKTEPUCTUKN HAHOCUCTEM, MIEPCIIEKTUBBI UX IPUMECHECHHS.

4. O0beM y4eOHOI THCIUNIHHbI

B 3aueTtHBIX B akanmewm.

Bunpl yueOHOI paboTHhI eANHULAX yacax
Oo0mast TpyA0eMKOCTb JMCUMILJIMHBI 110 Y4eOHOMY IIaHy 2 72
KonTakTtHas padora (KP): 0,94 34
Jlexunn (Jlek) 0,47 17
JlabGopaTtopusie 3ansatus (J1ab) - -
[Tpaktueckue 3anstus (I113) 0,47 17
CamocrositesbHas padora (CP): 1,06 38
KonTakTHas camocTosiTensHas paboTa 1.06 0,2
CamocrosTenbHOE U3yUEHHE Pa3IeNIOB TUCIUITIIMHbI ' 37,8
Bua konrpoJs:
3a4yer ¢ OLeHKOM + +
Bua1 UTOroBOro KOHTPOJIA: 3auer ¢ OLIEHKOI

B 3aueTHbIx B actp.

Bunasl yueOHOI paboTh €IMHUIIAX gacax
OO0mast TpyA0€MKOCTb JMCHMILIMHBI 10 Y4eOHOMY IIAHY 2 54
Konrakthas pa6ora (KP): 0,94 25,50
Jlexuuu (Jlek) 0,47 12,25
JlaGopaTtopusbie 3ansatus (J1ab) - -
[Tpaxtuueckue 3ansatus (I13) 0,47 12,25
CamocrositesibHas padora (CP): 1,06 28,5
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KoHTakTHas camocTosTenbHas pabora 106 0,15
CaMoCTOsATEIbHOE U3YYCHHE PA3ICIIOB UCITUTITHHBI ' 28,35
Bua xontpoJs:

3auer ¢ oLeHKOH + +
Bu1 HTOroBOro KOHTPOJISA: 3auer ¢ OLEHKOM

AnHoTanus paboueil mporpaMmbl TUCHUILTUHbBI
«JIeMeHTBI KpucTaIorpadpum»
(51.B.03)

1. Heap IMCHUIVIMHBI — TpuUOOpeTeHHE 3HAHWW, yMEHMH U (QopMHpOBaHUE
KOMIIETEHIIUH B OOJIACTH TEOPUM U MPAKTUKU MCIIOJIB30BAHUS KPUCTAJUIOTpapUU U CMEXKHBIX
JUCUMIUIMH,  TPUMEHEHHs  KpUCTAUIOrpauyecKux  3HAHWH AN HAIpaBICHHOTO
IIPOEKTUPOBAHMS HAHOMATEPUAJIOB.

3agaya QUCHUILUIMHBI — IMOJrOTOBKA K MCIOJB30BaHUIO CUMMETPHUHUITHOIO MOAXO0/a B
pa3paboTKe U XUMUYECKOH TEXHOJOTMM HAaHOMATEepHUaIOB MMyTEM U3yUeHHs CIOCOOOB ONUCAHMS
CTPOCHHMsI MJICATIBHBIX U PEANBHBIX KPUCTALINYECKUX CTPYKTYp, O3HAKOMIJICHUS C OCHOBHBIMU
HOJIOKEHUSIMU TEOPUH POCTAa HAHOKPUCTAJUIOB, CBSI3U UX (OPMBI U CTPYKTYPbI C CUMMETpHEN
(U3NYECKOTO M XUMHUYECKOI'O OKPYXKEHHs; IOJArOTOBKAa K CaMOCTOSITEIbBHOMY aHalIu3y u
MCIIOJIb30BAaHUIO B IIPAKTUYECKON AESITEIbHOCTH PE3YJIbTaTOB CTPYKTYPHBIX MCCIIETOBAHUM.

2. B pesyabrare wu3y4yeHusi AMCUMIVIMHBI OO0y4Yalouiuiicd N0 mporpamme
MArHCTPATYPHI JOJIKEeH:

Obaadamy CIENYIOIMMHA KOMIICTCHITUSIMU

@opMupyemMble KOMIIETEHIIUH NuaukaTopsl 10CTHKEHHS KOMIIeTeH M

IK-1 Cnoco6en quarnoctuposats | ITK-1.3. BnageeT onbsiToM orpeniesieHus: CTpyKTYphbI
CTPYKTYpY MaTepuaia Ha MUKpPO H | MaTepualia ¢ UCII0JIb30BaHHEM AU(PAKIUOHHBIX U

HaHOYPOBHE CIIEKTPAIBHBIX METOJIOB.

IIK-4 CniocobeH npeacTaBisaTh IIK-4.1. Ananu3upyer COBpeMEHHOE COCTOSIHUE U
UCTOPUYECKHE HTAIbl Pa3BUTHS UCTOPUUYECKHM MyTh Pa3BUTHUS HAHOTEXHOJOTHH B
HaHOTEXHOJIOTUH, BaXKHEUILINE Poccuiickoit denepanuu 1 B MUPE.

OTKPBITHS OT€YECTBEHHBIX YUEHBIX,
HauboJsee akTyalbHbIE IPOOJIEMBI,
CBSI3aHHBIE C CO3JJaHUEM U
PUMEHEHUEM HaHOCHUCTEM U
HaHoOMaTepuayoB B Poccuiickoin
denepanyv 1 B MUpE

3name:
- COBPEMEHHOEC COCTOSSHHE€ W TIePCIICKTUBHBIC HAINpaBJIeHUs paboT B  objactu
KpucTayorpaduu;

-~  METOHBbI TIPEJICTABICHUS CUMMETPHUYECKHX ONepalii M OCOOSHHOCTH B3aMMOJICHUCTBUS
3JIEMEHTOB CUMMETPUH;

-  CIOCOOBI 33/I1aHUS Y3JIOB, PSIOB U TUIOCKOCTEH KPUCTATUTNIECKOM PEIIETKY;

-~ TUIBI TPOCTPAHCTBEHHBIX PEIIETOK, CIOCOOBI MOCTPOCHHUS T'paUKOB MPOCTPAHCTBEHHBIX
Ipynm;

- CBs3b (OPMBI KPUCTAILIOB C UX CTPYKTYPOM U CIIOCOOBI yIpaBiaeHHus (JOpMOii KpUCTAIIIOB.

Ymemu:

- TPEeACTaBIATh CUMMETPHUYECKHE OMNEpalH, CTPOUTh TIpadUKd MNPOCTPAHCTBEHHBIX U
TOUYEYHBIX TPYII CHMMETPHH,

- 3a/1aBaTh MHJEKCHI Y3JIOB, PSAAOB M IUNIOCKOCTEH KPUCTAITMUYECKON PEeIIETKH, OCYIECTBISAT
npeoOpa3oBaHMs HHICKCOB;

- TPOBOJAWTH AHAIU3 PE3YyJbTATOB OSKCIEPHUMEHTAIBHBIX HCCICIOBAHUN  CTPYKTYpBI
KPUCTANINYECKUX MAaTEpUaAJIOB, B TOM YHCJIe HAHOMATEpHAJIOB;

- ¢opmynupoBate TpeOoBaHHMA K (POpMe KPUCTAIUIOB M YCIOBUSM HMX OOpa3oBaHUS IS
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JIOCTIDKCHHS TPeOyeMBbIX (PU3NYECKUX CBOMCTB MaTepHaa,

- TPOBOJAWTH AaHAJIU3 HAYYHO-TEXHUYECKOH uWHOpMauuu, 3aTparuBaiomieid mnpoliemy
IPUMEHEHHUs KpHUCcTaulorpauyeckux 3HaHMH K pa3pabOTKe HOBBIX M HNEPCHEKTHUBHBIX
HaHOMAaTepHUaJIoB;

—  TPUMEHSTH TEOPETUYECKUE 3HAHMS KpUCTAIUIOrpaduu i pelIeHusl UCCIe10BaTeNbCKUX U
NPUKJIAJIHBIX 33/1a4, B TOM YKCIIE B 00JIACTH HAyKH O HAHOMAaTepUaiax 1 HAHOTEXHOJOTHH.

Braoemy:

- HaBBIKAaMH HCIOJB30BAHUS KpUCTAIUIOTpadguuecKoro Gpopmaan3mMa Juis ONMUCAHUS pPealbHON
CTPYKTYPbI KPUCTAJUIOB;

- HaBbIKaMHU padOThl ¢ HAYYHO-TEXHUYECKOW, CIPABOYHOHN JUTEPATypOll U 3JIEKTPOHHBIMU
pecypcamu, 3aTparuBarOUMU (pyHIaMEHTAJIbHbIE U NMPAKTHUYECKUE ACHEKThl MPUMEHEHUS
KpUCTAIOrpaduu 1 CMEXHBIX IUCIUILINH,

-  METOJOJIOTMYECKUMHU IIOAXOJAaMM M HABBIKAMU BBIIBJICHUS B3aMMOCBS3€H CTPYKTYpBI,
CBOMCTB M TEXHOJIOTMM IIOJYyYECHHs KPUCTALIMYECKHX MATEpUaIOB, B TOM YHCIE
HaHOMAaTEPHAaJIOB;

—  HaBBIKAMU OCBOEHUS M IIPUMEHEHUS HOBBIX METO/0B MCCIIEIOBAHNS BHYTPEHHETO CTPOCHMS
KPUCTAJTIMYECKUX MaTEpUAJIOB.

3. Kpatkoe coep:xanue JMCUHUIINHBI:

Pa3nen 1. Toyeunsle rpynnsl CHMMETPUH

OcHOBHbIE TIOHATHST W INpPOeHPOBAaHHEe KPHUCTANIOB. 3HAu€HUE U 3ajauu
KpucTajuiorpaguu B NPUMEHEHHU K HayKaM O HaHOMaTepuanax M HAHOTEXHOJIOTMH. Buiel
IPOEKINiA, UCTIONb3yeMble B KpucTamiorpaduu, ux nmocrpoenue. IlpenmyiiecTsa 1 HEAOCTaTKA
CHoco00B MPOELUPOBAHHUS.

CuMMeTpusi KPUCTAJJIOB. DJIEMEHTHI U ONEepalud CUMMETPUHU. DJIEMEHThl CUMMETPUN
HEPBOro poja. DJIEeMEHTbl CUMMETPHH BTOporo poja. CinoxHble ocu cummerpun. O0o3HaueHue
anieMeHTOB  cumMmeTpuu.  CrnocoObl  IpENCTaBI€HUS  CHUMMETPHUYECKMX  ONEpalUi.
B3aumonencTBue 3€MEHTOB CUMMETPUN; OCEBasi TeOpeMa Duiepa.

DJieMeHThl TeOPUM TPYNI M TO4YeYHble IPYININbI CHMMeTPUM. [ pynmnoBble akKCHOMBI,
noctpoeHue Tabmuubl (kBaapara) Keitnu; rpynmoBsle cBoiicTBa. BbIBoA TOuedHBIX TIpymil
cummetpun. OO0O3HAaYeHHE TOYEUHBIX TPYII CUMMETpUH B cuMmBosinke bpase, IlIsndauca u
I'epmana-Morena. KoopaunatHele cuctembl B Kpucramiorpagpuu. Kateropum M CHHTOHHH
KPUCTAJUIOB. Y CTAHOBKA KPUCTAJLIOB.

Pa3gen 2. Ilpocthie (popMBbI 1 MOP(OreHe3 KPUCTALIOB

MeToabl KpHCTALIOTPA(PHYECKOr0 MHAMUMPOBAHUA. HAEKCHI M CUMBOJIBI Y3IIOB,
pébep u tuiockocteil (rpaHeil) kpucramioB. Ilapamerpel Belicca u cumBonbsl Musuiepa.
UeThIpeXMHACKCOBbIE OCH TE€KCAaroHAJIbHOW CHUHTOHWHM, WHJIEKChl bpaBe; cumBosibl pedep
reKCaroHaJIbHBIX KPUCTAUIOB. EqMHNYHASA IpaHb B KpUCTAJIJIaX Pa3HbIX CUHTOHHMM. 3aKOH 30H.

IIpocthie popMbl KPUCTANLIOB M KOMOMHAUMHU NPocThIX ¢popM. [IpocTeie dpopMmbl B
KJaccax C eIMHUYHBIM HampasieHueM. IIpocTteie ¢opmbl B Kiaccax 0e3 eJUHMYHBIX
HarpaBiaeHui. OCHOBbI TOHUOMETPHH.

OcHOBHBIE 3JIEMEHThI POCTa KpHCTALIOB. [lpuunHbl U ycinoBus oOpa3oBaHUS
KpUCTAJJIOB. MexaHu3Mbl pocTa KpuctamioB. DakTopsl, BIUSIOLIME Ha OOJMK KPHUCTAJJIOB.
Mopddonornueckne 0COOEHHOCTH peallbHbIX KpPUCTAIOB: CKYJIBNTYpa TpaHed Kpucrasia,
(bopMBI pocTa KpUCTAJUIOB, CPOCTKU KPUCTAJUIOB, CHMMETPHs JBOMHUKOB. KpaTkue cBeieHus o
croco6ax BBIPAIMBAHUS KPUCTAJJIOB U YIPABJICHUS UX BHEIIHUM OOJMKOM B MPHJIOKEHUU K
HaHOMaTepHUallaM.

Pa3zpnen 3. OCHOBBI KPUCTANIOXUMHH M (PM3HUYECKHE CBOMCTBA KPUCTAJLIOB

CuMMeTpusi KPHCTAUIMYECKOH CTPYKTYpbI. [IpocTpaHcTBeHHas pemiérka, S4erku
bpage. OTKpBITBIE 2JIEMEHTHI CAMMETPUU: BUHTOBBIE OCH, INIOCKOCTH CKOJIB3AIIETO OTPAKEHHUS.
B3anmopaencTBre 3aKpbITBIX U OTKPBITBIX 2JIEMEHTOB CUMMETPUU. [IpoCTpaHCTBEHHBIE IPYIIIBI
CUMMETpUH; 00O03HAaYeHHE M BBIBOJ MPOCTPAHCTBEHHBIX TIpynn cummerpuu. Iloctpoenue
rpauKOB MPOCTPAHCTBEHHBIX IpymIl. [IpaBUIIbHBIE CHCTEMBI TOYEK M UX XaPAKTEPUCTUKH.

OcHoBbI KpHCTANLIOXUMHH. KOOpAMHAIMOHHBIE YNCIIa, KOOPAUHALMOHHBIE TIOJIUDIPHL,
qrCcI0 POPMYIBHBIX €AMHUII. TUIBI XMMHYECKON CBS3HM B KpUCTaUtax. [LmoTHeHne mapossie
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YHaKOBKU B KpHcCTajuiax. M30CTpyKTYpHOCTh, M30THNHMS, reTepoTunus. OCHOBHbIE KaTeropuu
KpUCTALIOXUMUM: MopdoTponusi, momumopdusm, nomutunus, uzomopdpusm. KommougHsie
KPHUCTaJIbl KaK YaCTHBIA MPUMEP TUIOTHEHIIEH IapOBOM YTaKOBKH.

HecoBepumienHble KpucTawibl. Hanpsokenus, nedopManud U yIpyrocTb KpUCTAILIOB.
CkonpxeHHe, SJIEeMEHTbl M HE3aBHCHUMBIC CHUCTEMbl CKOJbXKeHHUS. JleeKThl YyMakoBKU U
YacTUYHBIC JUCIOKaluu. Jlucrmokanmuu B HambOoee XapaKTePHBIX KPUCTALIOTPaPUIECKIX
cTpykrypax. Toueunsie nedektol. /[BoitHMKOBaHME. OCOOCHHOCTH MPOSIBICHUSI CTPYKTYPHOTO
HECOBEPILICHCTBA B HAHOKPUCTANIMUECKUX MaTepuaiax U KOJUIOUIHBIX KpUCTasIax.

du3nyecKkue CBOMCTBA KPUCTALIOB. CKaISIpHbIE, BEKTOPHbIC U TEH30pHbBIE CBOMCTBA.
CBs13b ONTUYECKUX, INEKTPUUECKUX U MATHUTHBIX CBOMCTB CO CTPYKTYpPOH KpUCTasUIa.

Metoabl ucciieIoBaHUS BHYTPEHHEr0 CTPOEHNUs KPUCTALIOB. MeToIbl UCCIe0OBAHUS
CTPYKTYpbI KpUCTAIIOB. J{M(paKIMOHHBIE M CHEKTPOCKONMUYECKHE METOAbl B MPUIOKEHUH K
UCCJICIOBAHUIO HAaHOMAaTEepUaloB. AHaIW3 JaHHBIX JUPPAKIUH PEHTTEHOBCKUX Jy4ded u

HEUTPOHOB.
4. O0beM y4eOHOH JUCHUILINHBI

B 3aueTHbIx B akanem.

Bunpl yueOHOI pabOTHhI eAMHULAX yacax
O0mas Tpya10eMKOCTb IUCHUILIHHBI 110 y4e0HOMY ILUIAHY 4 144
Konrakthas pa6ora (KP): 1,42 o1
Jlexuun (Jlek) - -
JlaGopaTtopHsbie 3ansaTus (J1ad) - -
[Tpaktiueckue 3ansatus (I113) 1,42 51
CamocrositesibHas padora (CP): 2,58 93
KonTakTHas camocTositensHas padboTa 0,2
CamocrosTenbHOE U3YUEHUE Pa3/IeNIOB TUCIIUILIMHEI 2,58 92,8
Bua xonrpoJs:
3a4er ¢ oueHkoit + +

Bua uTOorosBoro KOHTpoJIA:

3a4er ¢ OLEHKOM

B 3aueTHbIx B actp.

Bunpt yueOHOi paboThI €IMHULIAX qgacax
OO0mast TpPyA0EMKOCTb JMCHMILIMHBI 0 Y4eOHOMY IIaHy 4 108
Konrakthas padora (KP): 1,42 38,25
Jlexumn (Jlek) - -
JlaGopaTtopusbie 3anstus (J1ab) - -
[MpakTrueckue 3anstus (I13) 1,42 38,25
CamocrositeibHas padora (CP): 2,58 69,75
KoHnTtakTHas camocTosTenbHas pabota 258 0,15
CamocTosITeTbHOE N3YUCHHUE PA3/IeTIOB JUCITUTITHHBI ' 69,60
Bua xoHTpoIs:
3a4er ¢ oneHkoM + +

Bua uTOoroBoro KOHTpoOJIA:

3a4eT ¢ OLEHKOM
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AHHOTanus padouye mporpaMmsbl TUCITUTLTAHBI
«IIpouecchbl Ha MOBEPXHOCTH pa3jaeia ¢asz»
(51.B.04)

1. Henr mucummiumubl - (QOPMHPOBAHHE COBPEMEHHBIX  (PH3MKO-XMMHYECKUX
MPEICTAaBICHUA O TpUeMax M METOoJaX, MPUMEHSEMBIX IPU H3YYCHUH W HCIIOJIb30BAHUU
HAHOCTPYKTYPHPOBAHHBIX CHCTEM W CHCTEM, COACPKAIIMX HAHOOOBEKTHI, ()OPMHPOBAHUE Y
CTYJICHTOB KOMILIEKCHOTO TPEJCTABIICHHUS O MPOIIECcCax, MPOTEKAIONINX Ha TpaHuUIle pas3aena ¢a3
B HAHOCHCTEMaX.

3agaya TUCHUILUIHHBI - QOPMHUpPOBAHUE MPEICTABICHUNM O POJU THUNA HAHOCTPYKTYD,
npupoasl 1 MOpP(HOJIOTHH HAHOMATEPHAJOB HAa KHHETUKY W KBa3MPaBHOBECHE IIPOIIECCOB,
NPOTEKAIIMX Ha MEX(a3HOH MOBEPXHOCTH; MPUOOPETEHHE 3HAHUI B 00JIaCTH (PU3UYECKON U
KOJUIOWIHOM XMMHU HAHOCUCTEM, HEOOXOJMMBIX Ui CHHTE3a W  HCIOJIb30BAHUS
HAHOMATEPHAJIOB M HU3KOPAa3MEPHBIX CTPYKTYP; (POPMHUPOBAHKE HAYIHOTO TOIX0/a K N3yUICHUIO
CBOWCTB HAHOMATEPHUATIOB U HAHOCTPYKTYP.

2. B pe3yabrare wu3ydyeHHs IUCHMILVIMHBI O0y4YalIIWiicsi MO mMporpamme
MAaTUCTPATYPHI I0JIKEH:

Obaadamye CIENYIOMMMHA KOMIETEHITUSIMU:

@opmMupyeMble KOMIIETeH T HNHauKaTopbl JOCTHKEHUSI KOMIIETeH Ui
IMK-2 Crioco6en camoctositennpHo | [TK-2.2. BeiOupaeT MeTOIbI ¥ CPEICTBA MTPOBEICHUS
POBOJIUTH HAYYHO- WCCIIEIOBAaHMI U pa3paboToK;

UCCIIEI0BATENIbCKHUE PabOTHI IO IK-2.3. OnpenenseT myTH peieHust HAYYHBIX U
CO3J1aHMsl, UCCIICI0BAHUIO U TEXHUYECKUX 3aJ1a4 B 00;1aCTH padoT 10 CO3/1aHUIO,
IPUMEHEHHUIO HAHOCUCTEM U HCCIIEIOBAaHUIO U IPUMEHEHHUIO HAHOCUCTEM U
HaHOMaTepHaJoB HaHOMaTepHaJIOB

IIK-4 Cnioco0GeH npeIcTaBIsiTh IK-4.2. ®opmynupyeT HanboJiee aKTyalbHbIe TPOOIEMBI,
UCTOPUYECKHE ITAIBI PA3BUTHS CBSI3aHHBIC C CO3/IaHUEM U IPUMEHEHHEM HAHOCHCTEM U
HAaHOTEXHOJIOTUH, BaKHENIINE HaHoMarepuanoB B Poccuiickoit @enepannu U B MUpe
OTKPBITHSI OTEYECTBEHHBIX YUCHBIX,

HaunOoJiee akTyalbHble POOJIEMBI,

CBSI3aHHBIE C CO3/1aHUEM U

IPUMEHEHHEM HaHOCHCTEM U

HaHoMaTepuayioB B Poccuiickoi

denepaunu 1 B MUPE

B pesynbrare n3ydeHus AUCHHUILTAHBI 00YJaFOIIUHACS JTOIDKEH

3HAMb:
- TEOPETUYCCKUE OCHOBBI KHHETHUKH TIPOIECCOB, MPOTEKAIOIINX HAa IOBEPXHOCTH
HAHOYACTHI] ¥ B CHCTEMAaX C HAHOYACTHUIIAMU;
- OCHOBHBIC METOJIBI TIOJYUEHUSI BHICOKOYCTONYHMBBIX HAHOCUCTEM C BBICOKOU YICIIBHOM
MexX(pa3zHOHN MOBEPXHOCTHIO;
- 3aKOHOMEPHOCTH BJIMSIHHSI CBOWCTB MeX(a3HOW IMOBEPXHOCTH Ha KHHETUKY |
KBa3UPaBHOBECHE MIPOIECCOB, MPOTEKAIOIINX B HAHOCHCTEMAX.

yMemb:
- aHAIIM3UPOBATh BIUSHUE TPOIECCOB, MPOTEKAIONIMX Ha MeX(a3HOW TMOBEPXHOCTH B
HAHOCHCTEMaX, Ha MX YCTOHYHBOCTS;
- paccuMTHIBaTh MapaMeTphl, BIUAIOININE HA YCTOMYMBOCTH TUCTEPCHUN HAHOYACTHUI], U
CKOPOCTH TIPOIIECCOB JCCTAOMITH3AIIHH;
- HaXOJUTh W HUCIIOJIb30BATh JUTEpATypHbIE UCTOYHUKHU, 0a3bl JaHHBIX U KOMMEpPYECKHE
MPOrpaMMHBIC TPOAYKTHI, W pEIiaTh 3aJadd MPOTHO3HPOBAHUIO CBONCTB HAHOOOBEKTOB C
Y4eTOM MapaMeTpoB MeX(Pa3zHOM MOBEPXHOCTH;
- MPUMEHSIST TEOPEeTUYECKUE 3HAHUs, onpenessith 3(Q(QeKTHBHBICE TyTH CTAOWMIU3AIIUN
HAHOYACTHI] U HAHOMATEPHAJIOB.

enaoemsn:
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- MeTOoAaMHu padOThl C HAYYHO-TEXHUYECKOH, CIPABOYHOM JUTEPATYPOU M DJIECKTPOHHO-
OMOIMOTEYHBIMU peCcypcaMu 10 TEOPETHUECKUM aCHeKTaM IPOIECCOB, IMPOTEKAIOMIMX Ha
MexX(pa3zHOM MOBEPXHOCTH HAHOUACTHUI] 1 HAHOMATEPUAJIOB;

- OCHOBHBIMH METOJaMH CTAaOWJIM3alMM HAHOYACTUI] M HAHOMATEPUAJIOB Ppa3IHMYHOU
MPUPOJbI, TUCIIEPCHOCTH U CTPYKTYPBHI;

- OCHOBHBIMM IIPUEMaMHU HAXOXKJEHHS U HCII0JIb30BAHUS CIPABOYHBIX JINTEPATYPHBIX U
KOMIIBIOTEPHBIX 0a3 JaHHBIX IO IpolieccaM, MPOTEKAIOUMM Ha MeX(a3sHOW MOBEPXHOCTU
HAHOYACTHI] U HAHOMATEPHAaJIOB.

3. KpaTkoe coagepskaHue JUCHUILINHBI:

Pasnen 1. TepmoauHaMHKa U KMHETHKA IPOLECCOB HA NMTOBEPXHOCTH HAHOYACTHI H
B CHCTEMAaX ¢ HAHOYACTHLIAMHU

1.1. BBenenue B TepMOJMHAMUKY HAHOCUCTEM. TepMOAMHAMHUYECKHE XapaKTEPUCTUKU
noBepxHocTU. [loBepxHOCTHast »HEprus, MNOBEPXHOCTHOE HaTshkeHue. KBa3zupaBHOBecHe B
JUCIIEPCHBIX CUCTEMAX C HAHOYACTULIAMU M HAHOCTPYKTYPUPOBAHHBIX CHUCTEMaX. 3aBUCUMOCTh
MTOBEPXHOCTHOT'O HATSXKEHUS OT pa3MepoB HaHOYacTUll. CTPYKTypa MOBEPXHOCTHOIO CIOSI.

1.2. TepmonuHamuyeckass M KHMHETHYECKass  yCTOMYMBOCTh  HAaHOCHCTEM.
CaMonpou3BOJIbHOE  yMEHBIIEHHWE TOBEPXHOCTHOW  sSHepruum  HaHocucteM. CrocoObl
cTabuIn3aluy HAaHOYACTHULL.

1.3. Ancop6uusi B HaHocucTemax. BnusiHue u30bITKa MOBEPXHOCTHOM SHEPrUM Ha
agcopbumio. IloBeimeHHass ancopOLMOHHAs AaKTHMBHOCTh HAHOYACTHI. VI3MeHeHHe CBOWCTB
MOBEPXHOCTH HAHOYACTHII B PE3yJIbTATE aICOPOIIHH.

1.4. OOGpa3oBaHMe M CTPOECHHUE JBOMHOIO 3JIEKTPUYECKOTO CJIOSI Ha IOBEPXHOCTHU
HaHoyacTHl. OCOOEHHOCTH CTPYKTYpbl JBOMHOTO DJJIEKTPUYECKOTO CIOS C  Y4YETOM
JUCKPETHOCTH KPUCTANIMYECKOW TIOBEPXHOCTH HaHouyacTHll. Pacder TOIIMMHBI JBOIHOIO
ANIEKTPUYECKOTO CJIOS TMPH PA3IMYHBIX HOHHBIX CHJIaX BOJHOM a3kl W COMOCTaBJICHHE
NOJYYCHHBIX BEJIMYMH C pa3MepaMd HAHOYACTHUI. JJEKTpOCTaTH4YecKas CcTaOuiam3amnus
HAHOYACTHI] U HAHOOOBEKTOB.

1.5. ArperatuBHas ycroWunBocTh HaHocucTeM. Kraccuueckas teopus 1JI®O wu
COBpEMEHHbIE  NpeJCTaBiIeHHs 00  arperaTMBHOM  ycroilumBocTu. Pacuer sHeprum
MEXMOJIEKYJIIPHOTO B3aUMOJAECUCTBUS B 3aBUCUMOCTH JUIsl HAHOYACTHIl Pa3IMYHOIO pa3Mepa B
3aBUCUMOCTH OT pAacTOsiHMS Mexay HuMu. CHIKEHHE DJHEPrMM MEXKMOJIEKYJIIPHOIO
B3aMMOJICHCTBYUSI C YMEHBIIEHHUEM pa3MepoB HaHoyacTHll. I[locTpoeHHe KpHUBBIX NapHOTO
B3aMMOJECHCTBUS B 3aBUCUMOCTH OT pa3MEpOB HAHOYACTHUI], MOHHOW CHJIBI M BEJINYUHBI
I"amakepa.

1.6. Kuneruka arperanum HaHouacTtul. Teopus CmomyxoBckoro. Pacdersl m3mMeHeHHs
KOHIEHTpaluii MOHOMEPOB, IUMEPOB U TPUMEPOB OT BpeMeHHU. OTinyus ObICTPOM U MEUIEHHOMN
arperaiyy, BIMsSHUE BeIMYUHBI TOTEHIIMAIBLHOIO Oapbepa Ha CKOPOCTh arperamuu.

BpoyHOBCKOE JBMXKEHHWE HAHOYACTHIl. 3aBUCUMOCTh OpPOYHOBCKOTO JIBMDKCHHS OT
CBOMCTB HAHOYACTUI] U IUCIIEPCUOHHON CPEJIBI.

1.7. CenmumeHTausi B CHCTEMaxX, COJEpKamMuX HAHOOBEKTH. CenuMEHTaIMOHHAS
yCcTOMuMBOCTE HaHocucTeM. CeauMeHTallMOHHO-IH((y3nOHHOE paBHOBECHE B CHUCTEMAX,
colepkauiux HaHoudacTulpl. CelMMEHTAllMOHHO-arperaTUBHbIe MNpOQUIN B CHUCTEMax C
HAHOYACTHIIAMH - CHOCOOBI 3KCIEpUMEHTAIbHOrO HuccienoBanus. OmnpeneneHue pa3MepoB
YaCTHI] ITPH CEAUMEHTALIUU B TPABUTAIIMOHHOM M LIEHTPOOEKHBIX NOJSX. YIbTpalleHTpU(yTu.

Paznen 2. OnTuyeckne HAHOYACTHL, PEOJIOrHYeCKHEe CBOWCTBA HAHOMATEPHAJIOB,
HAHOCTYKTYPHPOBAHHBIX CHCTEM

2.1. OnTuyeckne CBOMCTBA PA3IMYHBIX HAHOYACTHI] M HaHOMAarepuaaoB. OnTHYecKue
CBOWCTBA B 3aBUCHUMOCTH OT pa3Mepa HaHo4acTUI. OCOOEHHOCTH NPUMEHEHHUs 3aKOHOB
JlamGepra-byrepa-bepa u Penes B aumcmepcHbIX cuctemMax ¢ HaHo4yacTHUlamu. ONTHYECKHE
METO/Ibl NCCIIEI0OBAaHUS HAHOYACTHLL.

2.2. CTpyKTypHO-MEXaHHYECKHE CBOWCTBA HAaHOMATEPHAJIOB, HAHOCTYKTYPHPOBAHHBIX
CHCTEM M CHCTEM, COAepKalluX HaHouyacTHIbl. CBOOOIHOIUCIIEPCHBIE U CBA3HOAMCIIEPCHBIC
HaHocHucTeMbl. OCOOEHHOCTH HAHOCTPYKTYPHUPOBAHHBIX IUCIIEPCHBIX CUCTEM.
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4. O0beM y4eOHOH TUCIHIIINHBI

B 3aueTHbIx B akanem.

Bunst yueOHoI paboThI €IMHULIAX qacax
OO6masi Tpy10eMKOCTh TUCHUIIJIMHBI 10 Y4eOHOMY IJIAHY 5 180
KonTakTtHas padora (KP): 0,94 34
Jlexumu (Jlek) 0,47 17
JlaGopaTtopHsbie 3ansTHs (J1ab) - -
[Tpaktrueckue 3ausatus (I113) 0,47 17
CamocrositesibHas padora (CP): 3,06 110
KonrtakTHas camocTosiTenpHas pabota 3.06 -
CamocTosITeIbHOE H3YUYCHHE Pa3/IeIOB JUCITUTLIHHBI ' 110
Bua kxonTposs:
IK3aMeH 1,0 36
KonTakTHas paboTa — mpoMexyTouHas aTTecTalus 10 0,4
[ToaroToBka K sK3aMeHy ’ 35,6
Buj HTOroBOro KOHTPOJIS: JK3aMeH

B 3aueTHBIX B acrp.

Bunsl yueOHOI paboThI eIIMHUIIAX qacax
Oo6masi Tpy10eMKOCTh TUCHHUIJIMHBI M0 Y4eOHOMY IJIaHy 5 135
KonTakTHas padora (KP): 0,94 25,5
Jlexuun (Jlek) 0,47 12,75
JlaGopaTtopusbie 3ansatus (J1ab) - -
[TpaxTiueckue 3ansatus (I113) 0,47 12,75
CamocrositeibHas padora (CP): 3,06 82,5
KonTakTHas camocTosTensHas padora 306 -
CaMocToATEIbHOE N3YUEHHE PA3ACIOB IUCLUIIIMHBI ' 82,5
Bua xonTpous:
IK3aMeH 1,0 27
KonrtakTHas paboTa — mpoMexXyTO4YHas aTTeCTalus 10 0,3
[ToaroToBka K 3K3aMeHy ’ 26,7
Bu MTOroBOro KOHTpOJIS: JK3aMeH

AHHOTanus pabodeil mMporpaMMBbl TUCITUTUTMHBI
«TepMuuyeckuii aHa U3 HAHOMATEPHUATIOB»
(b1.B.05)

1. Ieab AMCHMILVIMHBI — - (GOPMUPOBAHHE Y CTYIEHTOB KOMIUIEKCHOTO MPECTABICHHUS O
BO3MOXKHOCTSIX TEPMHUECKOTO aHallu3a JUIs UCCiIeI0BaHUsl HAaHOMAaTepHasoB.

3agaun AUCHUNIMHBI

- (opmupoBaHUE MpEACTaBIEHUN O METOJaX TEPMHUYECKOro aHaliM3a HaHOMaTepuasoB,
UX TEOPETUYECKUX OCHOBAX U MPUHIUIAX pabOTHI.

- popMHUpOBaHHE CHUCTEMHBIX 3HAHWW B O0JIACTM XMMHYECKUX DPEaKIuid W (HU3UKO-
XUMHYECKHUX IPEBPAIICHUN, TPOUCXOASAIINX 10 BIUSHUEM TEMIIEPATYPHI.

- (popmupoBaHUE MOHUMAHUS O BOZMOXKHOCTSIX U OIPAaHUYEHUS UCIIOJIB30BAaHUSI METO/I0B
TEPMUYECKOTO aHAJIM3a B PA3JIMYHBIX 00JacTAX HAaHOMATEpHAJIOB, BHIPAOOTKAa Ha 3TOM OCHOBE
CHUCTEMHOI'0 MOJXO0Ja K IOCTAHOBKE W BBINOJIHEHUIO HAYYHBIX MCCIEJOBAaHUN B YKa3aHHOH
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o0nacTy, CIOCOOHOCTH aHAIW3UPOBATh M KPUTHUECKU OIEHUBATh MOJy4YaeMble Pe3yJIbTaThl,
npeajiaratb NyTu pCuICHUA IMOCTABJICHHBIX 3a/1a4.

2. B pe3yabraTe wu3yYeHHs JAUCHUIUIMHBI OOy4YawIluiicsi m0 mporpamMmme
MarucTpaTryphbl 10J/KeH:

Obnadamyp cleqyIOIUMUA KOMIETEHIUSIMHU:

(I)opMpreMble KOMIICTCHIITUU HH)II/IKaTOPLI JOCTHKEHHS KOMIeTeHIMIi

IIK-1 Cnoco6en auarnoctupoBath | IIK-1.5. BnageeT onbIToM HCIOIB30BaHUS TEPMHUUESCKUX
CTPYKTYpy MaTepuajia Ha MUKPO M | METOOB aHAJIM3a JIJIs ONPEICICHUS CTPYKTYPhI

HaHOYPOBHE MaTepuajioB HA MUKPO- U HAHOYPOBHE
B pesynbrare nuzyueHus JUCHUIIMHBI 00YYaIOMUNACS TOJKEH
3name:

- KJaccu(UKAIUIO METOJIOB TEPMUYECKOTO aHAJIN3a,

- (U3NYECKO-XUMHUYECKHE OCHOBBI TEPMUYECKOI0 aHAIM3a MaTepUAIIOB,;

-~ YCTPOMCTBO M MPUHLMUI pabOTHI OCHOBHBIX METO/IOB TEPMHUYECKOTO aHATIU3;

-  BIUSHHE YCJIOBUH IPOBENECHUSA DJKCIEPUMEHTAa Ha pe3yjbTaTbl TEPMHUYECKHX METOJOB
aHaJIN3a,

—  BO3MOXHOCTH M 00JIaCTU NPUMEHEHMs TePMUYECKUX METOAOB aHalu3a JJIsi UCCIIEI0BaHMS
HaHOMaTEPHUAJIOB.

Ymemn:

- QHAIM3UPOBATh PE3YJIBTAThI, ITOJIYYEHHBIE C TOMOIIBIO PA3JIMYHBIX METOAOB TEPMHUYECKOTO
aHaJIN3a,

-~  KOPPEKTHO pacCUMUTHIBATh (PUIUKO-XUMUYECKUE (KMHETUYECKUE U TEPMOJAMHAMUYECKUE)
napamMeTpsl 10 JaHHBIM TEepMOrpaBUMETpuu U U depeHIaTIbHO-CKaHUPYOIIeH
KAJIOPUMETPHH;

- ($opMyIMpOBaTh TEXHUYECKUE TPEOOBaHUS K 00BEKTaM HUCCIIETOBaHMS.

Braoemy:

- TIpPUHIUIAMHM TPOBENEHUS DOKCIEPUMEHTA W CTAHAAPTHBIMM METOAMKAaMH aHajlu3a
HAaHOMATEepHaJIOB METOJIOM TEpMOTrpaBUMETpUH U  JuddepeHIHaTbHO-CKaHUPYOIIEeH
KaJIOpUMETPHH;

- -METOJaMHU TEPMOKHMHETUYECKOIO aHaJIU3a.

3. Kpatkoe coep:xanue JUCUUIIUHBI:

Paznen 1. OcHOBHBIE MeTOAbI TEPMHYECKOI0 AHAIN32 HAHOMATEPHAJIOB

Hcropusa u sransl pa3sBUTHA TePMUYECKHX MeT010B aHaau3a. Meron Jle-Illaremnse.
OCHOBHBIC BHJBI TEPMHUYECKOTO aHanmM3a: TepMmorpaBumerpudeckuii anamu3 (TTA),
mupdepenimansHo-Tepmudeckuii  aHamus  (JATA) u  muddepeHunanbHas —CKaHHPYOIIAs
kajopumetpus (JICK). TlpunrnunuanpHoe ycTpolicTBO aepuBaTorpada. OCHOBHBIC 3a1auu
KJIACCUYECKUX METOJOB TEPMHUYECKOr0 aHajn3a MarepuasioB. PU3HKO-XMMHYECKHUE OCHOBBI
TEPMUYECKHX METOJOB aHanu3a. J[MHaMMYEeCKMI M HM30TEPMHYECKHE PEXKUMBI TEPMHUYECKHUX
MeTO/10B aHanu3a. O0IacTH MPUMEHEHHUS TEPMUYECKUX METOJIOB aHAJIN3a HAHOMATEPHAJIOB.

Tepmorpasumerpuuyeckuii  aHaiamu3. OCHOBBI METOAA TEPMOIPABUMETPUYECKOTO
ananmu3a. [Ipunmun ycrpoiictBa npubopa TI'A. Kpussie TT'A. Bocnpou3Boauinoch 1 TOUHOCTh
metona TI'A. BiusHue ycinoBus npoBeneHus skcrnepuMeHTa Ha pesyibTaThl TI'A. CrocoObl
OIIPEIETICHUS TEMIIEPATYPHBIX HHTEPBAJIOB PA3JI0KEHHUs BEILECTB, ONIPEACIICHUE IOTEPh MACCHI.

JuddepenunanbHo-repmuyecknii aHaau3. OcHoBbl MeTona auddepeHIuaNbHO-
TepMUYecKoro aHanusa. YpasHenue Kupxroda. I[Tpunnun ycrpoiictsa npu6opa ATA. Kpussie
ATA. IlpeumymectBa u Hemoctatku JITA. Temnonepenoc. TpebGoBaHusS K 3TajlOHHBIM
oOpa3siam.

JuddepenunanbHo-ckanupywomasi kajgopumerpusi. O6nactu npumenenus JICK.
CriocoObl  ompesieNieHHsl TEMIEepaTypHbIX HWHTEPBAJIOB pa3ioKEeHUs BeEIIeCTB M (Pa3oBbIX
nepexonoB. KommuecTBeHHOe ompeneneHue TeruioBbIX 3(dekToB. MccnenoBanne KHUHETHKU
peakuuil TepMUYECKOro pasznoxeHus Marepuanos. Pasauna mexny JATA u JICK. CunxpoHHBIH
tepmudeckuii ananu3 (CTA) marepuaios.
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Paznen 2. IlpakTHyeckoe HCHO/Ib30BAHHE TEPMHYECKHX METOJ0B AaHAJIU3A
HAHOMATePHUJIOB

AnnapatypHo-TexHH4YecKoe oopm/ieHHe TEPMUYECKOro aHaau3a. Tumnel TepMornap,
MCIIOJIb3YEMBIX IIPU MTPOBEIECHUN TEPMUYECKOT0 aHaIu3a. TUTIM 171 IPOBEACHUS TEPMUUECKOTO
aHanu3a. COBMECTUMOCTh TEpMOIIap U TUIJIEH ¢ ucciaeryeMblMu MaTepuanaMu. [leun — obnactu
IIPUMEHUMOCTH TI€4eH pa3InYHON KOHCTPYKLIMH.

IkcnepumenTaabhbie KpuBble TI-JICK n apredakrsl. BiausHue ckopocTu peakuuii
U YCJIOBHUS TPOBEJCHHS SKCIEpUMEHTa (pasMep TUTris, (GpopMbl aepxaress, mpoObl, CKOPOCTH
HarpeBa, BIUsHHE aTMocdephl B meur) Ha dopmy auddepeHnnansHoil kpuBoi. McTouHuku
OMMOOK M MOTPEIIHOCTE MPU MPOBEIESHUH TEPMHUUYECKOTO aHalu3a. BiusHue Gopmbl THUIIS U
BO3MOKHOI'O JIBH)KEHHUs1 oOpas3ua. Jlpeiid um koHBekuus. ApredakTsl, BbI3BAaHHbIE HW3MEHEHHEM
BHEIIIHUX YCIIOBUH.

IIpumeHeHne TepMHUYECKHX METONOB /ISl AHAJM3Aa HAaHOMaTepuasoB. Vccienoanue
IUIABJICHUS HAHOYACTUI[ METAJJIOB C IIOMOUIBI0 TepMHYECKMX MeTonoB aHanmuza. CTA
KOMITO3ULIUOHHBIX MaTEpUAJIOB. Hccnenosanue KOJIMYECTBEHHBIX XapaKTEPUCTHUK
HaHOMATEPHAaJIOB METOIaMU TEPMUYECKOTO aHalu3a. Biusiane pa3nuyabix GpakTopoB (mpuMecH,
XMMHUYECKHE B3aUMOJIEHCTBUs, arMocdepa Ie€4d) Ha TOYHOCTb KOJIMYECTBEHHOI'O MU
KaueCTBEHHOI'O aHAJIN3a.

Pazgen 3. KommiekcHble MeTOAbl AHAJIM3a HAHOMATEPHAJOB H COBPEMEHHbIE
TeH/ICHIMHU Pa3BUTUS TEPMHUYECKOI0 AaHAIN3A

TepMoxkuHeTH4eckuii aHaam3. be3anpuopHble M MOJAEIb-O0YCIOBIEHHBIE METOMAbBI
TEPMOKMHETUYECKOr0o aHanu3a. OmnpenesieHne HHEPruM aKTHBALMM pEaKLUUU Pa3sIoKEeHUs
meronamu OzaBa-OnuHH-Yomuta u Kuccunmxepa. OCOOEHHOCTH MCIIOJIB30BaHMS JIaHHBIX
TEPMOTPABUMETPUYECKIX M KaJTOPUMETPUUYECKHX HccieqoBaHuil. OCOOCHHOCTH MPOBEICHHUS
MO/I€J1b-00YCIIOBIEHHOTO aHAJIN3A.

AHaau3 BbiieuBIINXCA razoB. CoBmelieHue npudbopos TepmMuyeckoro ananusa ¢ UK-
Oypre u macc-cnektpomerpamu (MC). CTA-UK-®Dypbe: npunmun padbotsl U obiactu
npumenenus. CTA-MC: npunuun paboTsl 1 00J1IaCTH MPUMEHEHUS.

Juiaaromerpusi. Xapakrepuctuka Merona. Omnpenenenue U3MEHEHUI JUTMHBI 00pa31oB
IIPU HArpeBe M OXJIAKIACHUM WU IIPU U30TEPMHUYECKON BblAEpkKKe. TemrnepaTypHblil KOHTPOJIb B
nunatomerpe. [pon-kanopumerpus. CriocoObl onpeaenaeHns TeI0EMKOCTH MaTepHalloB.

TenneHuum  pasBUTHUSL  TepMHYecKoro  aHaamu3a.  OCHOBHblE  NPUHIUIIBI
TepMoMarauTomeTpun. TepmocoHoMmeTpus. Breicokoremneparypusiii ontudeckuit ITA u ero
aHasiorn. MeTo Ja3epHON BCHBIIIKUA: NPUHIMIIHMAIBLHOE YCTPOWCTBO mpubopa, (usmko-
XMMHYECKHE OCHOBBI, IpPUMEPHI TPUMEHEHUs. Meron Trperlux IUIMT. BpicokoTouHOE
U3MEpPEHHE TEIJIOBBIX TOTOKOB.

4. O0beM y4eOHOH JUCHUILINHBI

B 3aueTHBIX B akangem.

Buapr yaeGHO# paboThI €MHHULIAX yacax
O01as Tpya10eMKOCTh JUCHUIIHHBI 110 Y4€OHOMY IJIAHY 4 144
Konrakthas padora (KP): 1,42 51
Jlexmm (Jlek) 0,47 17
JlaGopaTtopusbie 3ansaTus (J1ad) - -
[Mpaktnyeckue 3ansatus (I13) 0,94 34
CamocrositesibHas padora (CP): 2,58 93
KoHTtakTHas camocTosiTenbHas paboTa 258 0,2
CaMocCTOsITeTbHOE H3YUYCHHE PA3/IeTIOB AUCITUTLIHHBI ' 92,8
Bua konTposs:
3auer + +
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B 3auetHbIx B actp.

Buapr yaeOHO# paboThI €IMHUIIaX gacax
Oo0masi TpyA0eMKOCTh JMCUMILJIMHBI 10 Y4eOHOMY IJIaHy 4 108
KonrakTHas pa6ora (KP): 1,42 38,25
Jlexruu (JIek) 0,47 12,75
Jlaboparopusbie 3ansTus (J1ad) - -
[Tpaktuaeckue 3arstus (I13) 0,94 25,50
CamocrositeibHas padora (CP): 2,58 69,75
KoHnTakTHas camocTosTenpHas padoTa 0,15
CaMOCTOSTEIbHOE U3YUYCHHE PA3/ICIOB AUCITUTLIHNHBI 1,22 69,60
Bua konTposs:
3auer + +

AHHOTanums pabodei mporpaMMbl TUCITUTUTHHE
«MeToabl MeXaHOXHMHUM)
(51.B.06)

1. Heap AUCHUILUIMHBI — TPUOOpPETEHHE CTYIEHTAMH 3HAHUN O MEXaHOXMMHYECKUX
METOJax IMOJYyYECHUs] HAHOMATEepUAJIOB, MEXaHMW3Max MEXAHOXMUMHUYECKHX PpPEaKLHH, O
MEePCIEKTUBHBIX 00JIACTAX MPUMEHEHHUS MEXaHOXUMHUUYECKHX METOIOB.

3agaya QUCHUIIMHBI — O3HAKOMJICHHE CTYJEHTOB C MEXaHOXMMHYECKUMHU METOJaMH
CHHTE3a HAHOYACTHUII M  HAHOMATepUaJloB, C  (HU3UKO-XUMHUYCCKUMH  CBOMCTBaAMU
HaHOMATEPHUAJIOB, MOJIy4Ya€MbIX C TPUMEHEHUEM MEXAHOXUMHUYECKUX METOJIOB.

2. B pe3yabtare wu3yuyeHHs MCUMIUVIMHBI O0y4Yawuuiics Mo mnporpamme
MATrUCTPaTypPbl H0JIZKEH:

Obnadamy cienyrOmUMU MpodeccnoHaTbHBIMI KOMITETEHITUSMU:

®opMupyeMble KOMIIETCHIIUU NHauKaTopbl 10CTHKEHUS] KOMITIETeH M

[1K-2.2 BeibupaeT MeTonbl W CpeAcTBa
[IK-2 Crioco6GeH caMOCTOATENLHO MPOBOAUTH | IIPOBEICHHS MCCIIEN0BAHMI U pa3pabOTOK
HayuHo-UccaenoBarensckue  paborel  no | 1IK-2.3 Onpenenser myTtu pemeHnus Hay4HbIX
CO3JaHMsl, HCCIENOBAHUIO ¥ NPMMEHEHMIO | M TEXHMYECKUX 3a1a4 B 00jacTtd paboT 1o
HAHOCHCTEM M HAHOMATEPHUAJIOB CO3JIaHMI0, HCCIICIOBAaHUIO M MPUMEHEHHUIO
HAHOCHCTEM M HAHOMATEepPHAJIOB

Buame:

- KJ1acCU(UKAIIMIO METO/I0B MEXaHOXMMHUYECKOTO MOJTY4YeHHs] HAHOMAaTEepHAIIOB, (DU3HKO-
XUMHUYECKHE OCHOBBI MEXaHOXHMHHU, YCTPOWCTBO W TMPUHIMI PaOdOThI OCHOBHBIX IMPHOOPOB,
HCTIONIE3YEMBIX B MEXaHOXUMUYECKOM CHHTE3E.

Ymemy:
- KOPPEKTHO paccUMTHIBATD (U3UKO-XUMHYECKHE (KHHETUYECKHE u
TEPMOTMHAMUYECKHE) napameTpbl MIPOBEACHUS MEXAHOXUMHUYECKUX MIPOIIECCOB,

dbopMynupoBaTh TEXHUYECKHE TPEOOBaHUSA K MPOBEIACHHI0 MEXaHOXHMHUYECKOTO CHUHTE3a H
MMoJIydya€MbIM ITPOAYKTAaM.

Braoemy:

- IpUHIUIIaMHX IIPOBCACHUA OKCIICPUMCHTA u CTaHAApTHBIMU METOANKaAMHN
MEXaHOXMMHUYECKOTO MOTY4YSHHs] HAHOMATepUAIOB, METOIaMU PabOTHI ¢ HAYYHOU JUTEpaTypon
n BJ'IeKTpOHHO-6I/I6J'II/IOTeqHBIMI/I pecypcaM 1O TCOPETUYCCKUM H TEXHOJIOTHYCCKUM AaCIICKTaM
MEXaHOXMMHMUYECKOTO MOJyUYEeHHs] HAHOMATEpUaIoB
3. KpaTkoe conep:kanue TUCHUTIIAHBI

Pa3znen 1. MexaHoXuMusi U HAHOTEXHOJIOTHSI

Mexanoxumus TBepioro tena. Mictopust MexaHOXUMUH.
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Teopyun u MoJenu B MEXaHOXMMHUHM. MexaHMuecKas akTuBausa. TepmMoauHaMHKa
MexaHoxuMuH. KuneTtnka MeXaHOXUMHUYECKUX PEAKIUH.

OcHoBHble  ¢akTopbl, BiMsOmMe Ha  3P(YEKTUBHOCTh  MEXaHOAKTHBALIUU.
TexHoJNIOTHYECKHE aCTIEKThI MexaHoakTuBauu. [loTpebieHne YHEPruu Mpyu MEXaHOAKTHBAIIHH.
3arpsi3HeHusT MpPU  MEXaHOAKTUBALMU. TemmepaTypHble BO3ACUCTBUA. ArjioMepanus U
arperanus. O0opyaoBaHue Uil MeXaHOAaKTUBAaMKU. BuOpannoHHbie MenbHULBL. [InanerapHbie
MeJbHUIIBI. MUKCEpHBIE METbHUIIBI. ATTPUTOPHI (ILIAPOBHIE MENTBHUIIBI).

Paznen 2. Meroasl aHaauM3a HAHOMATEPHUAJIOB B MPOLECCAX MEXaHOAKTHBAIIMH.
MexaHoxumMuueckas nepepadorka TBepaoro rejia. MexaHoXxumMusi B IPOMbIIVIEHHOCTH.

MeTto/bl aHanM3a U UACHTH(PUKAIIUNT HAHOMATEpHaUIOB B MexaHoxuMuu. MHppakpacHas
cnektpockonus.  PeHtreHoBckas — ¢GoToanekTpoHHass — cnekTpockomus.  CkaHupyromas
AJNIEKTPOHHAs creKkTpockonusi. CKaHUPYIOIIasi TYHHEJIbHAs CIEKTPOCKONUs. ATOMHO-CHUJIOBAs
MUKpOCKonus. TpaHCMHCCHOHHAS 3JEKTPOHHAs MHUKpPOCKOMNMs. PeHTreHoBckas audpakuus.
MecchayspoBcKasi CIIEKTPOCKONHSL. DJICKTPOHHBINA TapaMarHUTHBIN Pe30HAHC.

Mexanoxumuueckas nepepadoTka TBepAoro Tejaa. MexaHOXUMUYECKOe BOCCTAHOBIICHHE.
Mexanoxumuueckasi TiepepadOTKa TBEPAOrO BEIIECTBA B IKUAKOCTU. M3MmenbueHwe u
BbIIII€JIaUMBaHNE, MEXaHOXUMUYECKOE BhIIIETIaulBaHHUE.

OTtnenpHBIC 00JTACTH MPUMEHEHHSI MEXaHOXUMHU. [lepepaboTka MOJIe3HBIX HCKOITAeMBIX.
JloOwiBaromiass  Metaiuryprusi. XUMHUYECKas HWHXXEHEepusa. YTONbHAs IPOMBIILIEHHOCTb.
CrpoutenbHas MPOMBIIUICHHOCTh. ATpoKybTypa. @apmaneBTuka. [lepepaboTka 0TX010B.

4. O0beM y4eOHOM AUCHUIIJIMHBI

B 3aueTHbIx B akanem.

Bunst yueOHOI paboThI €IMHULIAX qyacax
OO6masi Tpy10eMKOCTh TUCIHHUIIJIMHBI M0 Y4eOHOMY MJIAHY 3 108
KonTaktHas padora (KP): 0,94 34
Jlexuun (Jlek) 0,47 17
JlaGopaTtopusbie 3ansTus (J1ao) 0,22 8
[Tpaktueckue 3ansatus (I13) 0,25 9
CamocrositesbHas padora (CP): 2,06 74
KonTakTHas camocTosTenpHas paboTa 206 0,2
CamocTOosITeIbHOE H3YUYCHHE Pa3/IeNIOB AUCITUTLIHMHBI ’ 73,8
Bua kouTpoJs:
3ader ¢ OIeHKON + +
Buj HTOrOBOro KOHTPOJISI: 3a4er ¢ oueHKOI

B 3aueTHbIx B actp.

Bunpl yueOHOI paboThI eAMHULAX yacax
Oo0masi TpyA0eMKOCTh JMCHMILJIMHBI 110 Y4eOHOMY IJIaHy 3 81
KontakThas padora (KP): 0,94 25,5
Jlexmm (Jlek) 0,47 12,75
JlaGopatopusie 3ausaTus (JIad) 0,22 6,00
[TpakTuueckue 3ansatus (I13) 0,25 6,75
CamocrositesibHas padora (CP): 2,06 55,50
KoHTtakTHas camocTosiTenbHas paboTa 0,15
CaMocCTOsITeThHOE H3YUYCHHE PA3/IeTIOB AUCITUTLIHHBI 2,06 55,35
Bua konTposs:
3ader ¢ OIeHKON + +
Bua MTOroBOoro KOHTpoJIf: 3ader ¢ OEHKOM
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AHHOTanus paboue mporpaMmbl TUCITATLTAHBI
«MeToabl aHAIM32 HAHOMATEPHUAIOB)
(b1.B.07)

1. Heap aucoMmmHb: (GOPMHUPOBAHKUE Y CTYACHTOB IMPEACTABICHUS O AMATHOCTHKE
HAaHOMATEPHAIOB KaK O €JMHOM KOMIUIEKCE B3aMMOCBSI3aHHBIX METOJOB, B3aWMMHO
JOTIOJHSAIOMIMX APYT ApyTra.

OCHOBHBIMH  3aJla4yaMU  JAWCIUIUIMHBI  SBJISIOTCS: (OPMHUPOBAHHME TMPEACTABICHUNA 00
WH(OPMATHUBHBIX BO3MOXXHOCTSX METOJIOB TUArHOCTUKH U aHATIN3a HAHOMATEPUAIIOB, OCHOBHBIX
METPOJIOTHYECKHX XapaKTEPUCTHKAX METO/I0B, (DU3NUECKUX TPAHUIIAX TPUMEHUMOCTH.

2. B pe3yabrare wusydyeHus AUCHUIVIMHBI O0y4YaWIIMiiCi MO Tporpamme
MAarucTpaTypbl J0JKeH:

Obnadamyp CIeTYIOIMMHA KOMIETESHIUSIMHU:

®opmupyeMble KOMIIETEHIIUU NHauKaTopbl 10CTHKEHUST KOMITETeH Ui

ITK-1 Crioco6en nuarnoctupoBats cTpykTypy | IIK-1.1. Bnaneet onbiTom onpeneneHus
MarepHala Ha MUKPO U HAaHOYpOBHE CTPYKTYpPBI MaTepuaia ¢ UCI0JIb30BaHUEM
CKaHUPYIOILEH 3JEKTPOHHON MUKPOCKOIIHH;

ITK-1.2 Brnageet onbITOM OTNpeeIICHUS
CTPYKTYphI MaTepuaja ¢ UCIOJIb30BaHUEM
IIPOCBEYMBAIOLIEH AIEKTPOHHOU
MHUKPOCKOIIHH;

IIK-1.3. Bnaaeet onbIToM onpeaeieHus
CTPYKTYpbI MaTepuaja ¢ UCIOJIb30BaHUEM

T (QPaKITMOHHBIX M CIICKTPAIBHBIX METOJIOB.

3namey:
- (u3HYecKre OCHOBHI METOJOB TUATHOCTHKU HAHOYACTHUIl U HAHOMAaTEPHAJIOB;
—  (pusmyeckure OCHOBBI METOJOB MPOCBEUHUBAIOIIEH U PACTPOBOM AIEKTPOHHOW MUKPOCKOIIHH,
METOJI0B CKaHUPYIOLIEH 30HI0BOM MUKPOCKOIINH;
—  (pusmyeckure OCHOBBI METOJIOB JIOKAJILHOTO aHalIn3a
— (¢u3nMYecKue OCHOBBI 30HJOBOTO MMKpPOAHAIN3a, JJIEKTPOHHOU 0Ke-CIIEKTPOCKOIMHH,
PEHTreHO(OTONIEKTPOHHON CIEKTPOCKOINH, MAaCC-CIIEKTPOMETPHUN BTOPUYHBIX HOHOB;
—  (usmyeckre OCHOBBI HWHTETPANBbHBIX METOJOB, OCHOBAHHBIX Ha pAaCCeSHUH CBeTa U
PEHTI€HOBCKOI'0 U3TyUYEHHUS;
— OCHOBHBIE METPOJIOTMYECKHE XapaKTEPUCTUKHM METOJOB JIMarHOCTUKA U  aHalu3a
HaHOMAaTEepHaJoB.
ymems.
- UHTEPIPETUPOBATh PE3YJIbTAaThl HCCIEAOBAHUN, TOIY4YEHHbIE C MCIOIb30BAaHUEM
METO/IOB IMarHOCTUKM HAHOYACTUI] U HAHOMATEPHAJIOB;
- BBIOMpATh  METOJ  JMArHOCTUKH, OOYCIIOBJIEHHBI  CBOHCTBaMM  O00BEKTa U
MU3MEPUTEIbHON 3aa4eil;
- OLICHHUBATh MOTPEIIHOCTH PE3yJIbTaTOB IMarHOCTUKY U aHAJIM3a HAaHOMATEePHAaJIOB.
enademsn:
- Mpe/ICTaBICHUEM O JAMArHOCTHKE, KaK pa3BUBAIOIIEMCs HANpaBiICHUH HCCIEI0BaHUMH,
HaBBIKAMU 00pa0OTKH pe3ybTaToOB MUCCIEAOBAaHUN HAHOMATEPHAIIOB;
- HaBbIKaMU KPUTHUYECKOTO aHaJIM3a Pe3yJIbTaTOB INAarHOCTUKH.
3. KpaTkoe comepxxanue Q1M CUMILIHHbBI:
1Pa3nen 1. OcoGeHHOCTH MCC/IeI0BAHUSI HAHOO0HEKTOB W HAHOCUCTEM
BBenenne. HanouacTuiel 1 HaHOMaTepHalbl, KAK OOBEKTHI JUATHOCTHKU U XUMHUYECKOTO
aHanuza. TpeOoBaHUS K METPOJOTMYECKUM XapaKTEepUCTHKaM METOA0B, OO0YCIOBIECHHbBIE
pa3MepoM 00BEKTOB.
Muxpockonusi. O6mue nmoustus. OnrTudeckass MUKpOCKomnus. SIBieHue nudpaxkiuu u
npelenbHas — paspelaronias CHOCOOHOCTh — KJIACCHYECKOTO  ONTHYECKOIO0  MHUKPOCKOIIA.
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CkaHUpYIONIMI 30HIOBBIA ONTUYECKHH MHUKpOCKON OmmkHero momst. HWHdopmaTuBHBIC
BO3MOKHOCTH U Pa3pelaronias CrocoOHOCTb.

JJIEKTPOHHAs ONTHKA W ONTHKA 3apsiKeHHbIX YacTul. BakyywmHble ycioBus.
NctouHuky 351eKTpOHOB. BUABI 3JEKTPOHHONW 3MUCCHUH: TEPMOAJIEKTPOHHASI SMUCCHUS, SIMUCCHUS
[IoTTKM M aBTO3JEKTpPOHHAs (MOJieBasi) AMHUCCHUS. XapaKTEPUCTUKH HCTOYHHUKOB DJIEKTPOHOB.
VYipaBieHne 3JIEKTPOHHBIMU U HIOHHBIMU ITyYKaMHU. DJIEKTPOHHAs JINH3A.

Pa3znea 2. MeToibl MUKPOCKOIIUY

PacrpoBasi 3/1eKTPOHHAsT MHKPOCKONHUsA. YCTPOWCTBO pPacTPOBOrO 3JIEKTPOHHOIO
MUKpockomna. BropuuHas »snexkTpoHHass »smuccus. BTopuuHble SJ€KTpOHBI U 00paTHO
paccesHHBbIC  DJIEKTPOHBI.  JIeTeKTOpBl  3NeKTpoHOB. @DopmHpoBaHHE HM300pAKEHHN B
SMUCCHOHHBIX PEXHMAaxX pPacTPOBOrO 3JIEKTPOHHOTO MHKpockomna. KoHTpacT wu300pakeHHil.
WNudopmaTuBHBIE BO3MOKHOCTH SMHCCHOHHBIX PEXKUMOB. [IpocTpaHCTBEHHOE pa3pelieHHe.
CrnenuanbHble  pEeKUMBl  PacCTPOBOIO  IEKTPOHHOIO  MHUKpPOCKOmNa. Merposoruueckue
XapaKTEPUCTUKU PACTPOBOM 3JEKTPOHHON MUKPOCKOIIHH.

IIpocBeunBaomasi  3JeKTPOHHAS  MHKpockomusi. (CxeMa  INpPOCBEYMBAIOIIETO
AJIEKTPOHHOI'0 MUKpOcKoIma. THIbl KOHTpacTa N300pa)xeHusl B POCBEUNBAIOIIEM 3JIEKTPOHHOM
MUKpoOckore. MeToapl TOATOTOBKM OOBEKTOB JJisi HCCIEJOBAaHMA B IPOCBEYUBAIOIIEM
AIIEKTPOHHOM MHKpockorie. CpaBHeHHE WH(POPMATUBHBIX BO3MOXKHOCTEH M METPOJIOTUYECKHUX
XapaKTEPUCTUK PA3IMYHBIX TUIIOB JIEKTPOHHBIX MUKPOCKOIIOB.

Paznen 3. CnexktpanbHble MeToabl aHaau3a. /udpakumoHHble MeTOAbI
HCCJIeIOBAHNS

DJIEKTPOHHO-30H0BbIii MHUKpOaHa/JM3. BO3HUKHOBEHHE XapaKTEPUCTUYECKOIO U
TOPMO3HOTO PEHTIeHOBCKUX u3nydyeHuil. IlpaBuno Moznu. KadecTBeHHBI aHanu3 c
HCIIOJIb30BAaHUEM PEHTIE€HOBCKOI'O W3JIy4CHMUS. 3aBUCUMOCTh MHTEHCUBHOCTHU
XapaKTePUCTHUECKOIO PEHI€HOBCKOTO H3IIyYEHHUS JJIEMEHTa OT €ro CoJepaHus B o0pasile.
Martpuunbie 3¢dexTsl. KomMuecTBeHHBIH ANEKTPOHHO-30HIOBBIA  aHanm3. JIOKaIbHOCTH
ompeneneHui.  PacueTHbld  METOA  MOCTPOEHUSI  TPAJLYUPOBOYHOM  XapaKTEPUCTUKH.
MeTtponoruueckue  XapakTepUCTUKA  METO/AA. DJIEKTPOHHO-30HJOBBIM  MHKpOaHalIu3 B
IIPOCBEUYMBAIOLIEH 2JIEKTPOHHON MHUKpockonuu. CrienuanbHble METOABI AIEKTPOHHO-30H0BOTIO
MHUKpPOAHaJIn3a.

CneKTpocKONnHs XapaKTePUCTHYECKUX NMOTEPb YHEPITHH JJIEeKTPOHOB. J(MarHocTuka
HaHoIIeHOK. IHopMaTHBHBIE BO3MOYKHOCTH U METPOJIOTUYECKUE XaPAKTEPUCTUKH.

Metoabl 371eKTpoHHOH cnekTpockonuu. Osxe-3¢pdexkr u BHemHuit ¢Gorodddekr.
BaxyyMHbIe ycinoBus. AHaIU3aTOPbl JHEPTUH SIEKTPOHOB. OKe-371eKTPOHHAs CIEKTPOCKOIUS U
PEHTI€HO(POTOIIEKTPOHHAS CIIEKTPOCKOTIHSL.

B3anMmopeiicTBMe HOHHBIX MYYKOB € TBepAbIM TeJl0M. BTopuuHas MOHHAs 3MHCCHSL.
Macc-creKTpoMeTpusi BTOPUYHBIX HOHOB. Y CTPOMCTBO Macc-creKTpoMeTpa. MeTposornueckue
XapaKTEPUCTUKHA METOA.

HNuTerpajbabie MeTOAbI ONpeaeaeHUs pa3MepoB HaHOYacTHL. CelMMEHTalMOHHBIN
aHanu3. MeTonpl paccesHHMs CBETAa: pEJIEEBCKOE paccesiHue, IHMHAMHYECKOE paccesHue.
[IpenenpHbIE BO3MOXKHOCTH METOJIOB paccesHusl cBeTa M (u3ndeckue orpaHudeHus. PaccesHue
peHtreHoBckoro wusnyuyenus. Meron Illepepa. ManoyrioBoe paccesHuE€ pPEHTTE€HOBCKOTO
U3ITyYEHUS.

4. O0beM yueOHOI THCIIUNIHHBI

B 3aueTHbIx B akanem.
Bunasl yueOHOI paboTh eIMHUIIAX qacax

Oo0mast TpyA0eMKOCTb JMCHMILIMHBI 0 Y4eOHOMY IJIaHy 4 144
Konrakthas pa6ora (KP): 1,89 68
Jlexruu (JIek) - -

JlaGopatopusie 3ansaTus (J1aod) 0,94 34
[Tpaktuaeckue 3ansatus (I13) 0,94 34
CamocrositesibHas padora (CP): 2,11 76
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KoHTakTHas camocTosaTenbHas paboTa 211 0,2
CaMoCTOATEIbHOE N3YUEHHE PA3eJIOB AUCLIUIIINHBI ’ 75,8
Bua konTposs:
3ayeT ¢ OLEHKOM + +
Buj1 H”TOr0BOro0 KOHTPOJIS: 3auer ¢ ouneHKOii
B 3aueTHbIx B actp.
Bunst yueOHoI paboThI €IMHULIAX qacax
O01mas Tpya10eMKOCTb IMCHUILIHHBI 110 Y4e0HOMY ILUIAHY 4 108
KonTakTtHas padora (KP): 1,89 51
Jlexuun (Jlek) - -
JlaGopaTtopHsbie 3ansTus (J1ab) 0,94 34
[Tpaktuueckue 3ausatus (113) 0,94 25,5
CamocrositesbHas padora (CP): 2,11 57
KoHTakTHas camocTosTelbHas paboTa 511 0,15
CaMOoCTOSATEIbHOC U3YUCHHE PA3ACIIOB IUCITUTIIHHBI ’ 56,85
Bujx koHTpOJIS:
3a4eT ¢ OLEHKOMI + +
Buj1 H”TOrOBOr0 KOHTPOJIS: 3a4er ¢ oueHKOI

AHHOTanms pabodeid MporpaMMBbl TUCITUTUTHHBI
«CHHTe3 HAHOYACTHIL B KMIKHX Cpeaax»

(51.B.08)

1. Heanr aucuumimubl - npuobpeTeHHe OOYYAIOIIMMMCA 3HAHUM U KOMIIETCHLUH B
o0JacTu CHHTE3a HAHOYACTHIl U HAHOMATEPHAIIOB KUIKO(Aa3HBIMU METOIAMH.
3agaya QIMCUMILIMHBI - GOPMUPOBAHUE Y O0YYAIONIUXCS CUCTEMHBIX TTTyOOKHX 3HAHHI

B 00JIaCTH XUMHUYECKUX, (U3NYECKUX M OHOJIOTMYECKMX METOJOB CHHTE3a HAHOYACTHUI] U
HAaHOMATCPpUAJIIOB, IMOHUMAaHUWA 06HH/IX SaKOHOMepHOCTeI\/’I MOJIYUCHUA TaKUX MaTcpuajoB,
BbIpabOTKa Ha 3TOM OCHOBE CHUCTEMHOrO IOJXOJa K IOCTAaHOBKE, BBIIOJHEHHWIO HAy4YHBIX
UCCJIEIOBAaHUM B yKa3aHHOW 00J1acTH, CIIOCOOHOCTH aHAIM3UPOBATh U KPUTUYECKU OLIEHUBATh
II0JTy4aeMble PE3yJIbTaThl, IPEAJIAraTh MyTH PEIICHUs MOCTABJICHHBIX 33Ja4 U HAXOJIUTh CPEIU

HUX ONTUMAaIbHBIN.
2. B pe3syabTare
MarucTparypbl J0JKeH:

H3YyYCHUHA JTUCHMIIJIMHBI

o0yyamomuiicda 1m0 NporpamMme

Obnadame cleAyOUMMU KOMIIETEHIMSMU:

dopMupyeMbie KOMIETEHIUU

NuaukaTopsbl J0CTHXKEHUS] KOMIIeTeHIUi

ITK-2 Crioco6eH caMOCTOSATENIbHO TPOBOIUTh
Hay4HO-HCCIIE0BATEIbCKHE PAaOOTHI 11O
CO3JIaHMSI, UCCIICIOBAHHUIO M TPUMEHEHHUIO
HAHOCHCTEM M HAaHOMAaTepHAIIOB

IIK-2.1. ®opmupyet TpeOOBaHUS K
AKCIIEPUMEHTAIbHBIM 00pa3iamM
HaHOMATEePHAJIOB U HAHOCHCTEM H
pe3yabTaTaM Hay9IHO-HCCIIEIOBATEILCKUX
paboT 1o ux pa3paboTKe;

IIK-2.2. BeibupaeT METOAbI ¥ CpeACTBA
MIPOBE/ICHUS HCCIIEIOBAHUIN U pa3paboTOK;
IIK-2.3. Onpenensiet myTH pelIeHUs Hay9IHbBIX
Y TEXHUYECKHUX 3a7a4d B 001acT padboT 1Mo
CO3JIaHUIO, UCCIICIOBAHUIO M TPHUMEHEHHIO
HAaHOCHCTEM M HaHOMaTepHAIOB

IIK-4 Crioco0OeH nmpeACTaBIsSITh HCTOPUUECKUE
9Tallbl Pa3BUTUA HAHOTCXHOJIOI'UH,
Ba)KHeUIIue OTKPBITUA OTCYHCCTBCHHBIX

IIK-4.1. Ananu3upyer coBpeMeHHOE
COCTOSIHME Y UICTOPUYECKUI MTyTh Pa3BUTHUS
HaHOTexHoJoruu B Poccuiickoit deneparuu u
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YYCHBIX, HanOO0JIee aKTyaIbHbIC TTPOOJIEMBI, B MHpE;

CBSI3aHHBIE C CO3/IaHHEM M IIPUMECHCHHEM IIK-4.2. ®opmynupyeT HanboJee aKkTyaabHbIC
HAHOCHCTEM M HaHOMaTepuasioB B Poccuiickoil | mpoOiieMsl, CBSI3aHHBIE C CO3/IaHUEM U
®denepanv U B MUpe IIPUMEHEHUEM HAaHOCHCTEM U HAHOMATEPHaJIOB

B Pocculickoit @enepanuu u B MUpe

3Hamy:
- KJIacCU(UKALUIO HAHOYACTUI] M HaHOMAaTepHAJIOB, OCHOBaHHYIO Ha MEpPHOCTH
00BEKTOB, CIIOCO0AX MOIy4YEHUSs], CBOMCTBAX CpeJlbl TPOBEACHUS CHHTE3a;
- TEOPETUYECKHE OCHOBBI IPOILIECCOB KPUCTALIM3ALUU B KUAKUX Cpelax, OCHOBHbBIE
dakToppl, BAMAIOIMIME Ha OOpa30BaHUE 3apOABINIEH KPUCTAJUIM3ALUMU U CKOPOCTbh pOCTa
HAHOYACTHII,
- 3aKOHOMEPHOCTH  INPOTEKAIOIIMX  IPOLECCOB IPU  CHHTE3€  HAHOYACTUL U
HAaHOMAaTEpHAaJIOB B )KUIKUX (azax U Ha TpaHUIle pasaena (das;
- 3aKOHOMEPHOCTH COBOKYITHOCTH YCIIOBHHM TIPOBEJICHHsS CHHTE3a M OCOOEHHOCTEH
XUMHUYECKHX, (U3MUECKUX U OHOJOTMYECKUX TMPOIECCOB, MPHUBOIAIIMX K MOJYyYEHHUIO
HAHOYACTHI] U HAHOMATEPHUAJIOB;
- QITOPUTMBl  MPOTHO3UPOBAHUS  JTUCHEPCHOCTH U  CTPYKTYpbl HAHOYACTHUI[ H
HaHOMAaTepHaJIoB.

yMmemy:
- ¢dbopmynrpoBaTh TpeOOBaHUS K MaTepHallaM M ONPEAesATh 3P PEKTHBHbIC TyTH CUHTE3a
HAHOYACTHI] 1 HAHOMATEPHUAJIOB C KOMIUIEKCOM 3aJJaHHBIX CBOMCTB AJII KOHKPETHBIX oOnacTei
NPUMEHECHHUS;
- HAXOJUTh U UCIIOJIb30BATh JUTEPATYpPHBbIE UCTOUYHUKU, 0a3bl JAaHHBIX U KOMMEpPUYECKHE
[IPOrpaMMHBIE MPOAYKThI, U pEIIaTh 3aJayd [0 CO3AAHUI0 HAHOYACTHUIl U HaHOMAaTEepUAJIOB
pa3IMYHOMN NMPUPOIBI, AUCTIEPCHOCTH U COCTABA,
- IPUMEHITh TEOPETUYECKHME 3HAHUS O CIoco0ax CHUHTE3a HAHOYacTHL U
HaHOMATepHaJIOB JUIsl pPEIIEHUs HUCCIEeNI0BaTeIbCKUX M MPHUKIAAHBIX 3aJad, B TOM YHUCIE B
MEXIUCIUTUTMHAPHBIX 00JIACTSIX.

gnademn:
- MeTOoAaMU paboThl ¢ HAyYHO-TEXHUYECKOH, CIpaBOYHOM JIUTEpaTypo M 3JIEKTPOHHO-
OMOIMOTEYHBIMU pecypcaMH IO TEOPETHUYECKMM M TEXHOJIOIMYECKUM acleKTaM CHHTe3a
HaHOYACTUI] U HAHOMATEPHAaJIOB;
- OCHOBHBIMM METOJIaM{ CHMHTE€3a HAaHOYACTHI] U HAHOMATEPHAJIOB PA3JIUYHON MPHUPOJIBI,
JMCTIEPCHOCTU U CTPYKTYPBI;
- OCHOBHBIMH TPUEMaMU HaXOKJIEHHS M UCIIOJIb30BaHUS CIPABOYHBIX JIUTEPATYPHBIX U
KOMITBIOTEPHBIX 0a3 JaHHBIX O CHHTE3y HAHOYACTHI] M HAaHOMATEpUAJIOB XKHUJIKO(Da3HBIMU
METOAMU;
- CIOCOOHOCTBIO M TOTOBHOCTBIO K Pa3pabOTKE HOBBIX METOAOB CHHTE3a HAHOYACTHII U
HAaHOMATEepHaJIOB M MX MPUMEHEHHIO B CAMOCTOATEIBHOW HAyYHO-HCCIEI0BATEeIbCKON
NeSITETbHOCTH.

3. KpaTkoe conep:kaHue JUCHUTLINHBI

Pa3gen 1. OcHoBBI NpoLecca KPUCTAIM3AINH B KUIKUX Cpeaax

1.1. Bgenenue. BapuanTel KiaccU(pHUKallMd METOJOB TMOJYYEHHs] HAHOYACTHI] U
HaHoMmaTtepHuaioB. dusnyeckre, XUMHUECKUE, OUOJIIOTHYECKHE M KOMOWHHPOBAHHBIE METOJBI.
Oco0eHHOCTH MOJIy4YeHHUS HYJIb- OJTHO-, IBY- U TPEXMEPHBIX HAHOMATEPUaJIOB.

1.2. Cragumu mporecca KpUCTAaUIM3allMM - OOpa30BaHUE ILIEHTPOB HYyKJEalluu, pOCT
HaHouacTHIl. ['OMoreHHoe 1 rereporeHHoe 3apoplieodpazoBanue. Kpurnueckuit 3aposiml.

1.3. OcHOBHBIE TEOPUU POCTa KPUCTALIOB. BiusHNE pa3iUyHBIX MapaMeTpPOB CHUCTEMBI
Ha CKOPOCTh 3apOJIbIIIIC00Pa30BaAHUS U KHHETUKY POCTa HAHOKpHUCTALIOB. CIocoObI 3aMeIIeHuUs
pocTa JuIs CUHTE3a HAaHOYACTHI] KOHTPOJIUPYEMOT0 pa3Mepa.

1.5. Ponp mpomeccoB OcTBaibioBa CO3PEBAaHUS M arperaiid HAaHOKPHCTAIJIOB B
npolieccax CHHTE3a HAHOYACTHII B KUAKUX cpefax. CtaOuimu3aiys HAaHOYACTUIl B pacTBOpax -
3JIeKTpOCTaTUYECKasl, aIcCOPOLIMOHHAS, XeMOCOPOIIMOHHAs, CTepUYecKasl.
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1.5. Kpucrammmszanus Tnpu  TEpechllleHnn U nepeoxyaxiaeHuu.  CrocoObl
KpUCTAJUIM3ALUH.

Paszgen 2. CHHTE3 HAHOYACTHI[ METOAAMHM OCAKICHUSA

2.1. OcHOBHBIE XUMUYECKHUE PEAKLUH, MPUBOASIINE K CUHTE3Y HAHOYACTUIl U KUIKUX
cpelax U X KOHTPOJIUPYEMOMY BBIJCIICHUIO U3 PACTBOPOB.

2.2. Tlonyuyenue HaHoOuacTull 30i10Ta - Meron TypkeBuya um meton bpacra. Cunres
HaHOYACTHI[ cepeOpa, IUIATUHBI, NaIagus U APYyrux OnaropoaHblx MetamioB. [lomydenue
HaHouacTHI] Hecepudeckoir Gopmbl. CHHTE3 HAHOCTEPKHEH METAJUIOB - POIb 3apOJIbIIIei
Kpuctaum3anuu U go6aBok [IAB. MexaHusMm pocTa HAHOCTEpPKHEH METANIOB B IKUIKHX
cpenax. OCOOEHHOCTH CHHTE3a HAHOYACTHUI[ METAUIOB B (opme KyOOB, MpU3M, IBaJLATH-
TPaHHUKOB U JP.

2.3. CuHTe3 MarHUTHBIX HAHOYACTHUI B IOJISIPHBIX M HEMOJSPHBIX cpepax. Ctabunnzanus
HAHOYACTHII U MOJIyY€HUE MAarHUTHBIX KHUIKOCTEH.

2.4. OcHOBHBIE CIOCOOBI CHHTE3a TOTYNPOBOIHUKOBBIX HAHOYACTHI] - KOHTPOJIUPYEMOTO
OCXKICHMSI, TMOCTPOCHUS KIACTEPOB, MOJIEKYISAPHBIX MpeKypcopoB. OCHOBHBIE (DAKTOPHI,
BIUSAIONIME HA pa3Mep CHHTE3UPYEMbIX HAHOYACTHI] MOJYIPOBOJHUKOB. Kunetnmueckuit
KOHTPOJIb POCTa HAHOYACTHUI[ MOJYHNPOBOAHUKOB. CHHTE3 aHH3OTPOMHBIX HAHOYACTHUIL
MOJIYTIPOBOJIHUKOB - HAHOCTEP>KHEH, pa3BETBICHHBIX CTPYKTYP.

2.5. [IpumeHeHre METOJIOB OCAXk/ICHUS JJIsi CHHTE3a HaHOYACTHUIl, COCTOSIINX U3 CIIaBa
METAJIJIOB, CO CTPYKTYpPOH $Ip0-000JI0UKAa, MHOTOCIOMHBIX CTPYKTyp. CHHTE3 HAHOYACTHUIL
OKCHJIa KPEMHUSI M HaHOKOMIIO3UTOB - MHOTOCJIOHHBIX CTPYKTYpP, COCTOSIIMX U3 METAlJIOB,
MarHUTHBIX MaT€PUATIOB WX MOJIYITPOBOJIHUKOB M OKCHIA KPEMHHUSI.

Pa3nen 3. AnnapaTHbie MeTObl CHHTE32 HAHOYACTHI U HAHOMATEPHAJIOB

3.1. 30ib-rens METOT

OcHoBHble cTaguu nporecca. (OcoOEHHOCTH THAPOIM3a W TOJUKOHACHCAIUU B
HICJIOYHOM M Kuciou cpeae. l'eneoOpa3oBaHWe W CHHEpPE3WC. YIAJICHHE PACTBOPHUTENS -
oOpa3oBaHue Kceporened u asporeneid. BrnusHue cocrtaBa peaklMOHHOW Cpeibl U YCIOBUH
IPOTEKaHUs Tpoliecca Ha MOPQOJOTUI0 CHHTE3UpyeMoro HaHomarepuana. [lomydenue 30i1b-
rejib METOJOM HaHOMAaTepuajoB Ha OCHOBE OKCHUIOB KpeMHHUs W TUTaHa. CUHTE3 30J1b-Tellb
METOJIOM HaHOKOMIIO3UTOB TUIIa "HEeOpraHuKa-Heopranuka" u "opraHvka-HeopraHuka'.

3.2. CUHTE3 HAHOYACTHUII B CBEPXKPUTUUECKUX HKUAKOCTIX

Knaccudukanus MeTo0B CHHTE3a HAHOYACTHUIl 1 HAHOMATEPHUAJIOB B CBEPXKPUTUUECKUX
KUJKOCTAX. PONb CBEpXKPUTUYECKOHN KUIKOCTU MPU CUHTE3E - paCTBOPUTEND, COPACTBOPUTEND,
AHTH-PaCTBOPUTEIIb, PACTBOPEHHOE BEILIECTBO, peaklMOHHasl cpeia. CXeMbl OCHOBHBIX METOJIOB.

Hcnonbs30BaHne CBEPXKPUTUUYECKOM BOABI M JMOKCHIA Yriepoja Jjs TOJy4YeHHs
HAHOYACTHIl. BapHaHThl THJIPO- U COJIBBOTEPMAIBHOIO CHHTE3a - MOJTY4YeHHE HAaHOYACTHUL MPU
MpOTeKaHUU (UBNYECKUX W XUMHUYECKUX MporeccoB. OCHOBHBIE MapaMeTphl, BIMSIONIME Ha
MOp(}OJIOTHIO CHUHTE3UPYEMbIX HaHOMaTepHasioB. llepmonnueckuil M HENPEPHIBHBIM CHOCOOBI
OpraHu3aly THAPO- U COJbBOTEPMAIBHOTO CHUHTE3a. BUIbI aBTOKIABOB, WCIOIb3YEMBbIX IS
CUHTE3a HAaHOYACTHII.

I'mapo- u conpBOTEpMaNbHBIM CHUHTE3 HAHOYACTHI[ METAUIOB, OKCHJIOB METAJIJIOB,
MOJTyIPOBOTHUKOB.

l'unporepmanbHbIil CHHTE3 HAHOYACTHI[ IIEOJMTOB U LIEOJIUTOB C HAHOMOPUCTOM
CTPYKTYpOil.

3.3. CunTe3 HaHOYACTHUIT TPH (PU3UUECKOM BO3JACHCTBHH HA PEAKIIHOHHYIO CPEITy

Oco0eHHOCTH CHMHTE3a HAHOYACTHI[ MPU MUKPOBOJIHOBOM Harpeme. [ mapoTepMaibHBIN
CHUHTE3 C MUKPOBOJIHOBBIM HarpeBOM.

CuHTe3 HAHOYACTUIl TPU BO3ACUCTBUU YIBTPAdUOIETOBOrO, PEHTTEHOBCKOTO U
PaIMOAKTUBHOTO U3TyUYCHHUSI.

MexaHu3M CUHTE3a HAHOYACTHUII MTPU ACHCTBUU Pa3INUYHbIX BUJOB U3TyUCHHUS.

VYapTpa3ByKOBOE€  BO3JIEHUCTBHE. Cunres HaHOYACTHII c amoppHOl W
HAaHOKPHUCTAJUIMYECKOU CTPYKTYpPOH.

3.4. OOpa3oBaHuWe HAHOYACTHI] TPHU PACIBUICHMH PACTBOPOB B IIaMEHU (MOKpOE
COKMTaHUE)
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BemmapuBanue u nuponu3 a’po3oisd. BimsHuEe cocTaBa MCXOOHOTO pacTBopa MU
TEXHOJIOTUYECKUX IapaMeTpoB Ipolecca Ha pasMep U MOP(OIOTHI0O CHHTE3UPYEMBIX
Ha”HoyacTull. CrocoObl paclbUIEHUs >XUAKOCTH. ATrjoMepanysi HaHOYacTULl M IOJyuyeHHe
HAHOIIOPUCTBIX MaTEPUAJIOB.

3.5. Kproxumuyeckuii METO CHHTE3a HAaHOYACTHUI]

OcHoBHble cTaauu mnporecca. CrocoObl 3aMOpaKUBaHUS M YJAJIECHUS PaCTBOPUTEII.
Vcnonb3yemble X1a10areHThI.

3.6. DACKTPOXUMHUECKUI METO/] MOTY4YEeHUSI HAHOMATEPUAIOB

KaronHble 1 aHO/IHBIE TPOLIECCHI, IPUBOAALINE K CUHTE3Y HaHOMaTepuanos. [lonyuenue
HAaHOCTPYKTYPUPOBAHHBIX  MOKPBITHHA. DJIEKTpoocakJeHue HaHodacTtul. DopmupoBaHue
KOMIIO3UTHBIX MOKPBITUH, COCTOSIIIMX W3 MeTajula U OCaXJEeHHbIX HaHodacTull. OOpa3zoBaHue
HAHOIOPUCTHIX MaTepranoB. CUHTE3 HAaHOBOJIOKOH B IIOPUCTHIX MaTepHasax.

3.7. MaTtpuuHbI#i (TEMIUIATHBIN) CHHTE3 HAHOYACTHI] 1 HAHOMATEPHUAJIOB

Cunte3 HaHOYacTUI] B chepruecKuX M HechepHuecKuX MHIIEIUIaX, MHKPOIMYIIbCHUSIX.
OcHoBHBIE (DaKTOpBI, BIMAIOIIME HAa pa3Mep U (GopMy, cUHTE3UpyeMbIX HaHodacTul. CHuHTE3
HAHOYACTHI] B MUKPOAMYJIbCUSX B CBEPXKPUTUYECKOM OKCH/JIE YIJIEPOa.

Vcnonp30oBaHue TEKCarOHAJIBHBIX M KyOMUECKHX KHJIKOKpPHCTaIMuecKux (azax B
KayeCTBE MATPUIbI JUIsl CHHTE3a HAaHOMaTepHaJIOB.

[TomyyeHne Me30MOPUCTHIX CHIIMKATOB.

CuHTe3  HAHOKOMIIO3UTOB  HaHoYacTula-AeHapumep. (OCOOEHHOCTH  CTPOEHHUS
JNEHJIPUMEPOB U CcHOco00B (OPMHPOBAHUS HAHOKOMIIO3MTOB B 3aBUCUMOCTH OT YPOBHS
reHepaluu JIeHIpUMepa.

3.8. buonoruueckue MeTo/1bl CHHTE3a HAHOYACTHUI]

BuyTpukierounbslii cuHTe3 HaHodacTull. MarHneroOakrepuu, MarHetocombl. CuHHTE3
HAaHOYACTUI] C HUCHOJb30BaHUWEM (QeppuTuHA. BHEKIETOYHBII CHHTE3 HAHOYACTHIL,
(dbopMHpOBaHUE TIOPUCTHIX UEPAPXUIECKUX CTPYKTYP.

3.9. [lonyyeHne HaHOMATEPHUAJIOB IPU CAMOOPTaHU3ALMHY HAHOYACTHUI]

CamMoopranuzanusi Moj JACWCTBUEM KaNWUISPHBIX, TPABUTAI[MOHHON M LIEHTPOOEKHOMN
CWJI, JEHCTBUM 3JEKTPUYECKOT0O W MArHMTHOrO MOJds. MarpuyHas caMOOpraHu3alysl.
dopMHpOBaHUE IIOCKHX H  OOBEMHBIX  CTPYKTyp. DPOpMHpOBaHHWE  CBEPXPEMIETOK,
YHOPSIOYEHHBIX aHcaMOJielt OMHApHBIX HaHOYACcTULl. BuoMumeTnyeckre HaHoMaTepHabl.

4. O0beM y4eOHOH JUCIHILJINHBI

B 3aueTHBIX B akagem.

Buasl yueOHoI paboTh eIMHULIAX qacax
OO0mast TpyA0€MKOCTb JMCHMILJIMHBI 10 Y4eOHOMY IJIaHYy 4 144
Konrakthas padora (KP): 1,42 51
Jlexmmm (Jlek) 0,47 17
JlaGopatopusle 3ansaTus (J1ad) 0,47 17
[TpakTueckue 3anstus (I13) 0,47 17
CamocrositeibHas padora (CP): 2,58 93
KonTtakTHas camocTosiTenbHas paboTa 558 0,2
CaMoCTOATEIbHOE U3YUECHHE PA3AEIOB IUCLHUIIIMHbI ' 92,8
Bua koHTpoOJIS:
3aueT ¢ OLEHKOMI + +
BuJ HTOroBOro KOHTPOJIA: 3auer ¢ OLEHKOI

B 3agerHbIX B acrp.

Bunpt yueOHO# paboThI eANHULAX yacax
O0mas TpyA0eMKOCTh JMCHUIIMHBI 110 y4eOHOMY IJIAHY 4 108
KonrakTHas pa6ora (KP): 1,42 38,25
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Jlexumn (Jlek) 0,47 12,75

JlaGopaTtopHsie 3ansTus (J1ad) 0,47 12,75
[Tpaktuueckue 3ausatus (I113) 0,47 12,75
Camocrosite1bHas padora (CP): 2,58 69,75
KonTakTHas camocTosiTeNbHas paboTa 558 0,15
CaMoCTOSTEeIbHOE H3YUYCHHE PA3/IeIOB AUCITUTLIHHBI ' 69,60
Bua konTpoJs:

3ayeT ¢ OLCHKOM + +
Buj1 H”TOr0BOro KOHTPOJIS: 3ader ¢ OLEHKOI

AHHOTanus pabodeii MporpaMMBbl TUCITUTUTHHBI
«I"'a30¢a3Hble nmpouecchbl MOJYYeHUS HAHOMATEPHAJIOB)
(51.B.09)
1. Heasr aHCHUIUIMHBI — TPUOOpETEHHE 3HAHWW, yMEHUH U (QopMupoBaHHEe

KOMIICTCHIIMA B OOJIACTH TCOPUM W MPAKTHUKU HCIIOJB30BAHHUS (PU3NYCCKUX M XHUMHYCCKUX
METOJIOB MOJIyYECHUS] HAHOMATEPHAJIOB B ra30BOM (pa3e, B TOM YMCIIC HAHOYACTHII, HAHOHUTEH U
HAHOTPYOOK, TUICHOK M TOKPBITHIA, MAaCCUBHBIX HAHOCTPYKTYPUPOBAHHBIX M MHUKPOIIOPHUCTHIX
MaTepHaJoB.

2. B pe3yabTaTre wu3y4YeHUs] AUCHUILVIMHBI OOYYaKOIIHiiCA MO mMporpamme
MATHCTPATYPHI T0JIKEH:

Obaadamy CIENYIOIMMHA KOMIETEHITUSIMU:

(I)opanyeMble KOMIICTCHIIUHA I/IH)II/IKaTOPBI JOCTHKEHHS KOMIIeTeHIIMH

ITIK-1 Criocoben IIK-1.3. BraseeT onbpITOM OIpeieeHus! CTPYKTYPHI
JIMarHOCTHUPOBATH CTPYKTYPY MaTepuala ¢ UCTIOIb30BaHUEM TU(PPAKINOHHBIX U
Marepualia Ha MUKPO H CHEKTPAIBbHBIX METOJIOB;

HaHOYpOBHE IIK-1.4. BnaseeT onbITOM OIpeIeIeHUs] CTPYKTYPBI

HAHOMATCPUAJIOB U HAHOCTPYKTYPUPOBAHHBIX CPEA C
HUCIIOJB30BaAHHUEM CKaHprfomeﬁ 30HI0BOH MHKPOCKOITHNH.

IIK-2 Cnoco6en camoctositensHo | ITK-2.1. ®opmupyet TpeGoBaHUS K 3KCIIEPUMEHTATBHBIM

POBOJUTH HAYYHO- o0pa3iaM HaHOMaTEePHAaJIOB U HAHOCHCTEM H Pe3yJIbTaTaM
HCCIIeI0BATENbCKUE PAOOTHI 11O Hay4YHO-UCCIIEI0BATENLCKUX padoT M0 UX pa3paboTKe;
CO3/1aHHUsI, UCCIIEJOBAHUIO U ITK-2.2. Beibupaet MeTO/bI U CPEACTBA IPOBEICHUS
NPUMEHEHHIO HAaHOCUCTEM U UCCIIeIOBaHUM U pa3paboToK;

HaHOMaTepHaJoB IIK-2.3. Onpenensier MyTH pelieHns HayYHbIX U

TCEXHUYCCKUX 3a/a4 B obOmactu pa60T o CO3JJaHHUIO,
HUCCICOOBAHUIO U MPUMCHCHU IO HAHOCUCTEM U

HaHOMaTEPHAJIOB

ITK-4 Crioco6eH npeacTaBisiTh IIK-4.1. Ananu3upyeT COBpEMEHHOE COCTOSIHUE U
HCTOPUYECKHE 3TAIBI PA3BUTHS HMCTOPUYECKUH IyTh Pa3BUTUS HAHOTEXHOJIOTHH B
HAaHOTEXHOJIOTUHU, BaKHEUIINE Poccutickoii denepanuu U B MUPE;

OTKPBITHS OT€YECTBEHHBIX IIK-4.2. ®opmynupyeT HanbosIee aKTyalbHbIE TPOOIIEMBI,
yUeHbIX, HanboJiee akTyallbHbIe CBSI3aHHBIE C CO3/IaHUEM U IPUMEHEHUEM HAHOCUCTEM U
po0JIeMbl, CBSI3aHHBIE C HaHoMaTepuasioB B Poccuiickoit @enepannu u B MUpe

CO31aHUEM U IPUMECHCHUEM
HAaHOCHUCTEM M HAHOMATCPHUaiIOB B
Poccutickoit @enepanuu u B
Mupe

3Hanmbs.
- (1)I/ISI/IKO-XI/IMI/ILICCKI/I€ OCHOBBI MECTOAOB IMOJTYYCHHA HAHOYACTUIl © HAHOMATCPHUAJIOB B ra3oBou

dasze;
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— OCHOBHBIC ()M3NYECCKHE U XUMHUYECKUE METO/IbI TIOYYCHUSI HAHOYACTHUI] 1 HAHOMATEPUAJIOB B
ra3oBoil (a3e U NepCHEeKTHBBI KX MPUMCHCHUS;
— OCHOBHBIC TEXHOJIOTHYECKHE OIEpalud U 00OpyIOBaHHME JUIS TOJYYCHUS HAHOYACTHUI[ U
HaHOMAaTepHaJIoB B Ia30BOH (ase;
- TpeOOBaHUSI K KayeCTBY CBHIpbS M IOJIy4aeMbIX IPOJAYKTOB JJISi Pa3IHMYHBIX METOJIOB
NOJTy4eHHsI HAHOYACTHUI] U HAHOMATEPHAJIOB B ra30Boi (ase.
ymems:
- BBIOMpaTh HEOOXOIUMBI METO]] CHUHTE3a HAHOYACTUI[ U IOJYYCHUS HAHOMATEPUAIIOB B
ra3oBoi ¢aze ¢ yueroMm TpeOOBaHUH K Ka4eCTBY MPOAYKTA M SKOHOMHUYECKUX MMOKa3aTeIeH;
— ONTHMHU3UPOBATh MIAPAMETPhI BBIOPAHHOTO METOJIa CHHTE3a 1101 KOHKPETHBIC LIEJIU 1 3a1a4u.
gnademsn:
— HaBbIKAMU HCIIOJIb30BAHUS TEXHUYCCKUX CPEIACTB UISI M3MEPEHUS M KOHTPOJS OCHOBHBIX
apaMeTpOB TEXHOJIOTUYECKUX IPOILECCOB TMOJNYUYCHHsT HAHOYACTUI[ M HAaHOMATEPUAIOB B
ra3oBoii (ase;
- HaBbIKAMH aHaJKW3a HAYYHO-TCXHHYCCKOW JIUTEpaTypbl B OOJACTH METOJOB IOJydYCHUS
HAHOYACTHI] 1 HAHOMATEPHAJIOB B T'a30BOH (ase.

3. KpaTkoe coaep:kanue JUCHUIIIAHBI

Pa3zpnen 1. Pusnyeckue MeTOAbI MOJYYCHUSI HAHOMATEPHAJIOB

1.1. Beenenue. Knaccuduxanus METOI0B MOJYYCHHUS] HAHOYACTHUI] U HAaHOMATEPHUAJIOB.
dusnueckue, XUMHUYECKUE, OMOJIOTMYECKHEe W KOMOMHUpOBaHHbIE MeToiabl. OcobeHHOCTH
[IOJIy4€HUs HYJIb- OJJHO-, IBY- U TPEXMEPHBIX HAHOMATEPUAJIOB.

1.2. ®usuyeckue MeTOAbl TMOJYy4YeHHs HaHodacTHl. Bosronka-necyGnumarus.
Jlazeprass abnsuus. JlucneprupoBaHWE B 3JCKTPOIYTrOBOM  paspsiae. MexaHWdeckoe,
YJIBTPa3ByKOBOE U JCTOHALMOHHOE W3MEIb4YeHHE. MeTox  B3phIBAIOUIMXCA IIPOBOJIOK.
Onektpouckposas 3po3us. [lnasmennas chepouauzanus yactul. KpuoreHHble METOBI.

1.3. ®usuyeckue MeTOAbI IOJYYEHHS MACCHBHBIX HAHOCTPYKTYPHPOBAHHBIX
maTepuasioB. lIHTeHcuBHas 1uactuyeckas naedopmaunus. HampasieHHas KpucTauid3amus
aMop(HBIX CIIaBOB U cTekod. [IpeccoBanue u cnekanue (pa3HOBUAHOCTHU CIIEKAHUSA).

1.4. ®dusnyeckue MeTOAbI NMOJYYeHUs] IJIEHOK M NMOKpbITHMii. KamenbHblil MmeTon,
METO/i CHMHMHIOBaHUs. Meton norpyskenus. Hanbuienue (TepMuueckoe, 3JeKTPOHHO-Iy4EBOE,
MarHerpoHnHoe). Ilondarue o6 snurtakcuu. MonekynspHo-inydeBas snuTakcus. Jlutorpadpus u
HaHOJIUTOrpadus.

Pazjnen 2. Xumuyeckne MeTo/IbI MOJYy4eHUS] HAHOMATEPHUAJIOB B ra3oBoii ¢gaze

2.1. Tunsl npexkypcopoB, Tpe0OBaHMA K INpeKypcopaM u ux cuHTe3. Ilonsarue
IpeKypcopa, BO3MOKHbIE IPEUMYIIECTBA, TpeOOBaHuUs K MpekypcopaM. OCHOBHbBIE MTPUHITUIIBI —
CTaJuM TNOJX0/a K BeIOOpPY M nu3aiiHy npekypcopoB — MOC ¢ MONEKyJIsSpHBIM CTPOEHHUEM.
Tunel npexkypcopoB, IPUMEPHI peakMii CUHTE3a. MeTOAbl OLIEHKU CTEPUYECKUX 3aTPyIHEHUN U
MEXMOJIEKYJIIPHBIX ~KOHTakToB. CpaBHUTENbHas OLIEHKAa SKpaHUpYOIEH crnocoOHOCTH
OCHOBHBIX THINOB JHrasaoB. [lapooOpa3oBanue OeTa-AMKETOHATOB METAUIOB. JlaHTaHOWIBI.
OcobenHoctu napooOpa3zoBaHUs AJIKOKCHUJIOB. OcobenHoctu napooOpazoBaHUs
LUKJIOTIEHTAJUEHUIIBHBIX KOOPAMHALIMOHHBIX COEAMHEHMH — mpeKkypcopoB. [amoreHupsl,
ruapuabl. [IpruMepsl HCHIOIB30BaHUS AJIS CHHTE3a HAHOMATEepUaJIOB.

2.2. XuMHn4YecKHe TPAHCNOPTHbIC PeaklUuH. DKCIEPUMEHTAIbHBIE U TEOPETUUYECKUE
OCHOBbI ~ Merona. Ilpomecchl, ompenensmoomnUe  CKOPOCTb  TpaHcmopra.  [Ipumepst
TpPacoOpPTUPYEMBIX BEIIECTB. Pa3nernieHne M OUYMCTKA BELIECTB IOCPEICTBOM TPaHCIOPTHBIX
peaKkui.

2.3. Metoabl XMMHYECKOI0 OCAXKACHUSI HAHOMATEPHAIOB W3 ra3oBoi ¢asbl, HX
pasHoBuanoctu. Craamm CVD mpomecca. OmpeneneHue, cxema mpolecca, OCHOBHBIE
napameTpsl. Biusinue ra3zoBoit (azpl Ha mpoTekaHue mporecca. [IpenMyinecTBa U HeIOCTATKU
metona. Kmaccudukamus merogoB CVD. ®ynknmonanbHblie 31eMeHTH CVD  ycTaHOBOK.
Ob6nacte npumenenus merona CVD. IlonydeHne HaHOMAaTepUaioB MPH Ja3epHOM HCIIAPCHUU
atoMoB (abmsauun). IlomydeHune HaHOUAcTUI[ NMyTEM TEPMHUYECKOTO Pa3JIOKEHHs TBEPIOro
BELIECTBA.
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2.4. Metoabpl mnoaydyenusi (HaHeceHUsI) IUIEHOK W mNoKpbITHH. Kiaccudukamms
METO/IOB HAHECEHMs] HEOPTaHMYECKUX MOKPHITHI. XOJO0IHOE Ta30JMHAMUYECKOE HaIbLUICHUE.
OnektpoayroBass Metasu3anus. [‘a3omameHHoe HambuleHue. llna3MeHHoOe HambLIeHUE.
JleToHanmoHHOEe HamnblUleHHE. BakyyMHO — KOHJEHCAllMOHHOE HambuleHHe. PyHKIMOHAJIbHbIE
CXEMBI MIPOLIECCOB, OCHOBHBIE MAPAMETPHI, TOCTOMHCTBA U HEAOCTATKH.

2.5. TlosryyeHHe YIJIepOAHBIX HAHOCTPYKTYp mnocpeacteom CVD mertona.
Cencopuble Matepuaibl. Cunre3 ¢yiiepeHoB Ha ycraHoBKax CMoiu (cxema U MPUHIIMI
neiictBus). YcranoBku Kpeumepa u Byana mnst cunrtesa ¢ysuiepenoB. O0nacTu mMpUMEHEHHS
dbymnepenoB. CUHTE3 YIJIEPOJHBIX HAHOTPYOOK (CXeMa YCTaHOBKM W NPUHIIMII JEHCTBHUS).
OO6nacTi TPUMEHEHUS YTICPOTHBIX HAHOCTPYKTYp. Mopdonorus u CBOWCTBAa CEHCOPHBIX
MaTepHaoB.

Pa3nen 3. KomOuHupoBaHHbIe U MHBbIE METO/AbI MOJIy4YeHUs] HAHOMATEPHATIOB

3.1. MerToabl moJiy4eHHs] MHUKPONOPUCTBIX MAaTEePHAJIOB. «SIJIEepHBIE» TPEKOBBIE
MeMOpaHbl. MeMOpaHbl H3 OKCHIOB QIIOMHHHS, TUTaHA H LUPKOHHS, IOJy9aeMbIe
3JIEKTPOXUMHYECKUM OKHCIEHUEM. Matepuaisl ¢ BBICOKOH YAEJIbHONW MOBEPXHOCTHIO: LIEOJIUTHI,
MOJIEKYJISIPHBIE CUTA, AKTUBUPOBAHHBIE YIJIU.

3.2. KomOuMHHpOBaHHBbIe MeTOAbl. MEXaHOXMMHUUYECKOE PEaKLUU U UX PA3HOBUIHOCTH.
Bo3sronka meTanioB B cpejie akTUBHBIX I'a30B. XUMUYECKUE aKTUBATOPHI CIIEKAHUS.

3.3. Hanorexnousiorusi. [IpoGneMbl ¥ JOCTH)KEHHS HAHOTEXHOJOTHMH B CO3JaHUU
MaTepuaioB, IpUOOPOB, YCTPONUCTB U MalllMH HA COBPEMEHHOM 3Talle.

4. O0beM y4eOHOM AUCHUIIMHBI

B 3aueTHbIx B akanem.

Bunst yueOHOI paboThI €QUHULIAX yacax
O01mas Tpya10eMKOCTh JUCHUIIIMHBI 110 Y4e0HOMY ILUIaHy 4 144
KonTaktHas padora (KP): 1,89 51
Jlexruu (JIek) 0,94 34
JlaGopaTtopusbie 3ansatus (J1ab) 0,47 17
[Mpaktrueckue 3anstus (I13) 0,47 17
CamocrositenbHas padora (CP): 2,11 76
KonTakTHas camocTosTenpHas paboTa 211 0,2
CamocTOosITeIbHOE H3YUYCHHE Pa3/IeNIOB AUCITUTLIHMHBI ’ 75,8
Bua kouTpoJs:
3ader ¢ OIeHKON + +
Buj HTOrOBOro KOHTPOJISI: 3a4er ¢ oueHKOI

B 3aueTHbIx B actp.

Bunpt yueOHOi paboThI eAMHULAX yacax
O01as Tpya10eMKOCTh JUCHUIIHHBI 110 Y4e0HOMY TLUIaAHY 4 108
KonTakTHas padora (KP): 1,89 51
Jlexruu (JIek) 0,94 25,50
Jlaboparopusbie 3ausTus (J1ad) 0,47 12,75
[Tpaktuueckue 3ausatus (I13) 0,47 12,75
CamocrositesibHas padora (CP): 2,11 57,00
KoHTtakTHas camocTosiTenbHas paboTa 0,15
CaMOCTOSATEIbHOC U3YICHHE PA3/ICIIOB JIUCITUTIIHHBI 2,11 56,85
Bua konTposs:
3ader ¢ OIeHKON + +
Bua MTOroBOoro KOHTpoJIf: 3ader ¢ OEHKOM
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AHHOTanus paboueit mporpaMmMbl JUCITUATITAHBI
«KomnboTepHble 1 HHPOPMALIMOHHBbIE TEXHOJOTHN Pa3padoTKe HAHOMATEPHUATIOB)
(b1.B.10)

1. Heap aucuunauHbl — GOPMHUPOBAHKME KOMIIETCHIIMN B 00JaCTH TEOPUU U MPAKTHKU
UCIIOJIb30BAaHUSI KOMITBIOTEPHBIX W HH(OPMALMOHHBIX TEXHOJOTUHA Uil Pa3pabOTKH U
WCCJICIOBAHMSI HOBBIX HAHOMATEPHAIIOB, TPHOOPETEHNE 3HAHUIA ¥ YMEHHI B 00J1aCTH aHANM3a U
MPEJICTaBICHUS TUTEPATYPHOU U AKCIIEPUMEHTAILHON HAyYHO-TEXHUUECKON HHPOpMAIIHIH.

3agaya AUCHMILVIMHBI — (OPMUPOBaHHME Yy OOYYAIOIIMXCS HABBIKOB pPalOTHI ¢
COBPEMEHHBIMH KOMIBIOTEPHBIMH M HH(POPMAIMOHHBIMH CpPEICTBAMH JJIs YIyYIIEHUS U
obneryeHuss mporecca pa3pabOTKM HOBBIX MAaTEPHAIOB U MPOIECCOB, MPEICTABICHUH O
BXHOCTU CTATUCTUYECKOTO aHaiM3a MOJIYy4aeMblX SKCIEPUMEHTAIBHBIX pe3yJIbTaTOB U
CIOCOOO0B MOBBIMICHUS] UX TOYHOCTU U BOCITPOU3BOJAUMOCTH.

2. B pe3yabrare wu3yYeHUH JUCHMILIMHBI O0yyallIUMiicss MO NporpamMmme
MarucTpaTryphbl 10/KeH:

Obnadamyp CleNyIOIUMUA KOMIETEHIHSIMHU:

@DopmMupyeMble KOMMIETEHIITHH NHaukaTopsl 10CTHKEHUST KOMIIeTeH Ui
ITK-3 Crioco0eH k aHanu3y 1 0000IIEHUIO ITK-3.3 [Ipou3BOIUT CTATUCTUYECKYIO
Pe3yIBTaTOB HAYYHO-UCCIICIOBATEIECKIX 00paboTKy pe3ybTaTOB IKCIIEPUMEHTATBHBIX
paboT, MOUCKY U aHATTU3y HAYIHOU U WCCJICIOBAaHUI HAHOCTPYKTYPUPOBAHHBIX
TEXHUYECKON MH(OPMAIH B 00JIACTH MaTepUajoB.

HAHOTEXHOJIOTUU M CMEKHBIX JUCLUIIINH JUIS
HAy4YHOU, TATEHTHON U MAPKETUHIOBOM
NOAJEPKKH IPOBOAMMBIX HCCIIENOBAHUM, K
CaMOCTOSITENIbHOM MOJArOTOBKE MyOIMKaIUii B
OTCUYCCTBCHHBIX U Sapy6e)KHI>IX U3JaHusaXx

3namey:

— COBPEMEHHOE COCTOSSHUE€ M TIEPCIEKTUBHBIC IPUMEHEHHS KOMIIBIOTEPHBIX U
UH(POPMALIMOHHBIX TEXHOJIOIUH B HAHOMH Ty CTPUH;

— OCHOBHBIE CUCTEMbI OpPraHU3alMK U XPaHEHHs HayYHO-TEXHUYECKON nH(popManuu;

— ¢cnocoOBbl IUTAHUPOBAHUS HIKCIIEPUMEHTA;

— CTaTUCTHYECKHE HWHCTPYMEHTHl IUIAHMPOBAHMS OSKCIEpUMEHTa U 00paboTKu
AKCIEPUMEHTAJIbHBIX aHHBIX;

— ¢cnocoObl U HHCTPYMEHTHI 00paOOTKH U MPEeACTaBICHUS SKCIIEPUMEHTAIBHBIX TaHHbIX;

— TMOJXOJbI K MOACIIUPOBAHUIO HAHOCUCTEM.

Ymemu:

— OCYILIECTBJIATH MOWUCK M aHAIW3 HAayYHOM-TEXHMUYECKON MH(OpMAalUU B JOCTYIHBIX
HCTOYHUKAX;

— NPOU3BOAUTH OTOOP OSKCIEPUMEHTAIBHBIX (DAKTOPOB U IOCTPOEHHE IIJIAaHOB
HKCIIEPUMEHTA B 00JaCTH CO3JaHMs U UCCIIEIOBaHHSI HAHOMATepUasoB;

— NPOBOJUTH aHAIM3 PE3YJIBTATOB SKCIEPUMEHTAIBHBIX HCCIIEIOBAHUN;

— MPEJCTaBIATh PE3yIbTaThl SKCIEPUMEHTAIBHBIX UCCIIEIOBAHN;

— BBIIBJISATh 3HAYUMOCTh (PaKTOPOB IKCIIEPUMEHTA;

— TPOU3BOJUTH KPUTHUECKUI aHANIN3 OMYOJUKOBAHHBIX JIaHHBIX;

— MPOBOIUTH MOJEIUPOBAHUE IIPOLIECCOB JBUKEHUS U arperaluy;

— TMPUMEHATH IOJYYEHHBIC 3HAHUS I PELICHUs MCCIIEI0BATEIbCKUX W IPUKIALHBIX
3aJa4, B TOM 4yHclie B 00JaCTU HayKH O HaHOMAaTepHajiaX U HAHOTEXHOJIOTUH.

Bnaodemu:

— HaBbIKaMU pabOThl € HAY4YHO-TEXHUYECKOW, CIPAaBOYHON JUTEpaTypoil u
AIIEKTPOHHBIMU PECYpCaMH, 3aTparvBalOUIMMU (yHJAMEHTAIbHbIE U MPAKTUYECKUE ACTIEKThI
pa3paboOTKU ¥ MPUMEHEHHS] HAHOMAaTEpUaJIOB;

— HaBbIKaMH MCIOJIb30BAaHUS KOMIBIOTEPHBIX IPOrpaMM AJIs MJIAHUPOBAHUS M aHAIU3a
JKCIIEPUMEHTA;
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— METOJIOJIOTUYECKUMHU TOJXO0AaMHU M HaBBIKAMM IPEACTABICHHUS dKCIIEPUMEHTAIbHBIX
JAHHBIX, B TOM YUCJIE, PE3yJIbTaTOB MHOTO()AaKTOPHBIX SKCIIEPUMEHTOB;

— HaBbIKAMU OCBOCHHUS U MPUMEHEHMS] HOBBIX KOMIIBIOTEPHBIX M HH(POPMAIIMOHHBIX
MHCTPYMEHTOB IIpU pa3paboTKe U MCCIEA0BaHNN HAHOMATEPHUAJIOB.

3. KpaTkoe cogepskaHue JUCHHUILINHBI:

Pa3jnen 1 - OcHOBBI TEOpHH NJIAHMPOBAHUS IKCIIEPUMEHTA

HaHouHaycTpusi M KOMIBbIOTEPHbIE TEXHOJOTHMH. AKTyalbHbIE BO3MOXHOCTU H
MEPCIICKTHBBl  HMCIIONB30BAHMS  KOMIBIOTEPHBIX W HMH(DOPMAIMOHHBIX  TEXHOJIOTHH B
HaHOMHIYycTpuH. McTopuueckuii 0030p HpHUMEHEHUS KOMIIBIOTEPHBIX W HMH()OPMAIIMOHHBIX
TEXHOJIOTUH B 00JaCTH XUMHUYECKOM TEXHOJOTHH, MATepPHAJOBEJACHU U pa3pabOTKu
HAaHOMAaTEPHAaJIOB.

Panpomu3anmss ¥ mniaHupoBaHue JKcnepuMeHTa. OCHOBHBIE HJIEH, MOCTPOCHUE
CIIOXHBIX IUIAHOB, KOBapHAllMOHHBIA aHaiau3. AHaIW3 KOHTPACTOB M MHOXKECTBEHHbBIC
cpaBHEHHUsA. MHOrOMEpHBIM AUCIEPCUOHHBIA M KOBAPUALIMOHHBIN aHANIU3, IPEANOIOKEHUS U
CJIEJICTBUS UX HAPYLICHHUS.

I[InanupoBanue MHOro)aKkTOPHBIX IKCIEPUMEHTOB. J[poOHO-(paKTOpHBIE IJIaH C
pa3IMYHBIM YHCJIOM YpOBHEH, CMEIIaHHBIC IJIaHbl, [EHTPaJbHble KOMIIO3UIIMOHHBIC TJIAHBI.
[TocTpoeHne 3KCHEpUMEHTAIbHBIX IUIAHOB U AaHAJIM3 pe3yJbTaTOB SKCIEPUMEHTA, METOJIbI
poOacTHOro mjaaHUpoBaHUs Tarydu, IUTaHBI [ CMECe H JPYruX TIOBEPXHOCTEH ¢
orpaHuyeHusiMu, mnoctpoeHue D- um A-onTUMaNbHBIX IUJIAHOB. AHaIU3 TOBTOPSIEMOCTH U
BOCIpou3BOAMMOCTH. OueHka 3(P(GEeKTUBHOCTH OSKCIEPUMEHTAIBHBIX IUJIAHOB, CHOCOOBI
noBbIeHUs 3()(PeKTHBHOCTH TUIaHa, HBOJIOIMOHHOE TUIaHMpoBaHUE. [IporpamMmHBIE cpencTBa
JUTSL CTATUCTHUYECKOT0 aHAIIM3a U TUIAaHUPOBAHUS SKCIIEPUMEHTA.

Pa3gen 2 - O6padoTka nHpopManuu B 00,1aCTH HAYK 0 HAHOMATepHAaIax

OO0paGoTka HKCHEPUMEHTAJbHBIX JAaHHBIX. OcHOBHBIE 3amaud  00paboOTKH
uHPOpPMaLMK B TMPAKTUKE HAYYHBIX HMCCIEJOBAaHWN B o0OjacTh HaHoMarepuanoB. OOpaboTka
SKCIIEPUMEHTANBHBIX JIaHHBIX Ha MpPUMEpPEe TUIUYHBIX HCCIEIOBaHUNA B 00NacTH pa3paboTKu
HaHoMarepuasioB. IIpakTHueckoe NpUMEHEHHE QWIbTPAlMM M TEXHUYECKOTo aHalu3a s
00paboOTKM SKCIIEPUMEHTATbHBIX JaHHBIX. VICMoNb30BaHHWE MPOrPAMMHBIX MPOIYKTOB JIJIS
IUTAHUPOBAHMSI SKCIIEPUMEHTA, aHAJIN3a U MTPE/ICTAaBICHUSI SKCIIEPUMEHTAIbHBIX JaHHbBIX.

B03MOKHOCTH NPOrpaMMHBIX MNPOAYKTOB W HX IMPHMEHEHHEe B TeXHOJOTHH
HaHoMaTepuayuoB. CHCTeMbl KOMIBIOTEPHON aiureOpbl, TaOIUYHBIE PEAAKTOPBI, S3BIKU
nporpammupoBanus Ha npumepe MSExcel, Matlab, Maxima, Mathcad, Scilab, R, Python.
OcHoBBI ucnoyib30Banust Python s aHanmu3a HaydHBIX JaHHBIX. HaywHas skocucTeMa si3bIKa
Python: maketsr Numpy, Scipy, Matplotlib. Cratuctrueckas 06paboTka ¢ HCIoab30BaHHEM R 1
Python. O6paboTka 1 aHamu3 U300pakeHHil — MpuMeHeHne makeroB Numpy u Scipy, moynb
Scikit-image. Hcnonp3oBanue 6ubnmorexu Matplotlib qis Busyanuzarmu 1aHHBIX ¥ TOCTPOCHHS
BBICOKOKaYECTBEHHBIX JIUarpamMM.

Ilonck ¥ aHaaM3 Hay4YHO-TeXHHYeckoM HHGopManuu. VICTOYHUKM Hay4HO-
TexHudeckorn wHpopMmanuu. CHCTEeMBl OpraHW3allMd W XpPaHEHUS HAyYHO-TEXHUYECKOM
uHpopmanuu. Metoasl moncka. Kpurepuu 3¢p¢heKTHBHOCTH (IIOJHOTa, TOYHOCTH) MOUCKA U
CrocoObl HMX TOBBIMIEHUS. AHAIW3 U TPEJICTABICHUE BBIABICHHON Hay4YHO-TEXHUYECKOU
uH(pOpMaLIUH.

Pa3nen 3 - MoaenupoBaHue U BU3YAIU3alls HAHOCHCTEM

MonenpoBanue MpoOLECCOB  JBMKEHMSI W arperaiud  HaHodacTHl. MeTo/sl
MOJIEKYJIIpPHOM TUHAMUKHU. BpoyHOBCKas TMHaMMKa W JUHaMHKa JlaHxkeBeHa, MeToasl MoHTe-
Kapno. KoMOuHUpOBaHHBIE M YCOBEPIIEHCTBOBAHHBIE METOJbI MOJEIHPOBAHUS TUHAMUKU
yacTull. MojenupoBaHuEe B3aUMOJEHCTBUM YaCTHUIl: pacYET CTOJKHOBEHUM MEX]y YaCTHUIAMU,
MOJIEJIMPOBAaHUE [BIIKEHHUS arperatoB ¢ Y4ETOM CBsi3ed MeEXIy 4YacTUIIAMH, MapHOE U
MHOXECTBEHHOE B3auMojieicTBue yacTull. [lporpammHble TPOAYKTHI Ui BHU3yalld3alluud U
MIPEJICTaBICHUSI PE3YJIbTaTOB MOJIEIIMPOBAHUSI HAHOCHCTEM.
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4. O0beM y4eOHOI TUCUHUIIITHHbI

B 3aueTHBIX B akazem.

Bunst yueOHoi paboThI €MHULIAX qacax
O0mas Tpya10eMKOCTh JUCHUILIHHBI 110 Y4e0HOMY ILUIAHY 4 144
KonTakTtHas padora (KP): 1,89 68
Jlexumu (Jlek) 0,47 17
JlaGopaTtopHsbie 3ansatus (J1ad) 0,22 8
[Tpaktuueckue 3ausatus (113) 1,19 43
CamocrositesibHas padora (CP): 2,11 76
KoHTakTHas camocTosTeNbHas paboTa 211 0,2
CaMocCTOATEIbHOE U3YUEHUE PA3AEI0B IUCLUIIIMHbI ’ 75,8
Bua konTposs:
3ayeT ¢ OLEHKOMI + +
Buj1 H”TOrOBOr0 KOHTPOJIS: 3a4er ¢ oueHKOI

B 3auetHbIx B actp.

Bunst yueOHOI paboThI €QUHULIAX yacax
O01as Tpy10eMKOCTb JUCHUILIHHBI 110 Y4€0HOMY IIAHY 4 108
KonTakTtHas padora (KP): 1,89 51
Jlexumu (Jlek) 0,47 12,75
JlaGopaTtopHsbie 3ansatus (J1ab) 0,22 6,00
[Tpaktueckue 3anstus (I13) 1,19 32,25
CamocrositesbHasi padora (CP): 2,11 57,00
KonTakTHas camocTosTenpHas paboTa 0,15
CaMOCTOSATEIbHOE U3YICHHE PA3ICIIOB JUCIHILIIMHBI 211 56,85
Bua kouTpoJs:
3ayeT ¢ OLEHKOI + +
Buj HTOrOBOro KOHTPOJIS: 3a4er ¢ oueHKOi

AHHOTanus pabodel mporpaMMsbl TUCHUTLIMHbI
«buosornyeckoe 1eiicTBe HAHOMATEPHATIOB»
(b1.B.11)

1. Heap aucuMnMHbL: GOPMUPOBAHUE y CTYAEHTOB MOHATHS O PA3IMUYHBIX ACIEKTax
OMOJOrMYEeCKOro ACMCTBHMS HAHOYACTHI] M HAaHOMATEpPHAJIOB, MEXaHM3MaxX MX JAEWCTBUS Ha
KHUBBIE CUCTEMBI U CHOCOOHOCTH K OLIEHKE pUCKa MpH paboTe ¢ HaHOMAaTeprataMu.

3agauM IUCHUIIUHBI:

-(opmupoBanue y o0OydaromMXCsi CHCTEMHBIX 3HaHMA B 00JAaCTH OHOJOTMYECKOTO
NENCTBUS HAHOYACTHIl M HAaHOMATEepUaJOB, MOHUMAHUS MEXaHHW3MOB TOKCHYECKOTO JE€WCTBUSA
HAHOYACTHI], WX B3aUMOACUCTBHUS C HMMMYHHOW CHCTEMOW, BO3MOXKHOCTEH NPUMEHEHUS
HAHOYACTHI] ¥ HAaHOMAaTEpUaJOB JJIsi HAIPABJIEHHOTO TPAHCIOPTa JIEKAPCTBEHHBIX BEIIECTB B
OpraHu3Me;

-BbIpab0OTKa Ha 3TOM OCHOBE CHUCTEMHOIO MOJXO0Jla K OIEHKE MEPCIEeKTHB M PHUCKOB
IPUMEHEHHsS HAHOYaCTHIl W HAHOMAaTepHaJiOB, IIOCTAHOBKE U BBIIOJIHEHUIO HAy4YHBIX
UCCIIEIOBaHUM B 00JacTH pa3pabOTKM HAaHOMATEpPHAJIOB, CIOCOOHOCTH aHAIM3UPOBaTh U
KPUTHYECKH OLIEHUBATh MOJIY4YaeMble PE3yJbTaThl, IIpe/ylaraTb IMyTH PEIIEHUs MOCTABIECHHBIX
3a]a4 U HaXOAUTh CPEIU HUX ONTHUMAJIbHBIN.

2. B pesyabrare wu3y4YeHHusi AUCHUIVIMHBI O0y4YallIuiicd MO NporpamMme
MarucTpaTyphbl J0JKeH:

Obnadamyp CIeTyIOIMUMA KOMITETECHIUSIMHU:
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®opmupyeMble KOMIETEHIIUH

NHAuKATOPHI JOCTHKEHUS KOMIIETEeH Uil

YK-1. CnocobeH oCyuiecTBIsATh
KPUTHYECKHUM aHaIu3 MpoOIEeMHBIX
CUTYyallMil HA OCHOBE CUCTEMHOTO
M0JIX0/1a, BhIpabaThIBaTh CTPATETHUIO
JIEUCTBUI

YK-1.1. CocraBnser aHHOTALUU 110 pe3yJIbTaTaM
MOMCKa HH(pOpMaUK U3 TOKYMEHTAJIbHBIX
HMCTOYHUKOB U MCCIIEOBATEIHCKOU TUTEPATYPHI;
YK-1.2. Co3gaeT aHAIUTUYECKHI 0030p 110
3aJIaHHOM TeMe, CONIOCTAaBIISIS JAHHBIE Pa3IMIHBIX
HMCTOYHHMKOB C UCIIOJIb30BAaHUEM KPUTEPHATHHOTO
MOJXO0JIA.

IIK-3 Cnioco0eH k aHam3y U 0000IICHUIO
pe3yJIbTaTOB HAYYHO-UCCIIEA0BATEIBCKUX
paboT, MOMCKY U aHAIM3Y HAYYHOU U
TeXHUYECKON nH(pOpMaIuu B 00J1aCcTH
HAHOTEXHOJIOTUU ¥ CMEKHBIX JTUCIUTUIHH
JUIsl HAyYHOU, NaTEHTHOU U
MapKETHUHTOBOM MOJIEPKKH MPOBOIUMBIX
HCCIICIOBAHNM, K CAMOCTOSTCIILHOM
MOJATOTOBKE MyOIMKauil B
OTEUYECTBEHHBIX U 3apyOeKHBIX U3JaHHIX

IK-3.1. UmeeT onbIT cOopa, 00pabOTKH, aHaIM3a
U CHCTEMaTU3alUU HAyYHO-TEXHUYECKOM
UH(POPMALIUU B 00JIACTH HAHOTEXHOJIOTHH U
CMEXHBIX JTUCLIUIUINH;

IK-3.2. OnienuBaeT ypoBeHb UCCIIECIOBAHUM,
000CHOBAHHOCTb IPEJIaraeMbIX PEIICHUNA U
PEKOMEH/IAIUH 110 peaTn3alluyl U UCIIOJIb30BAHUIO
pe3yIbTaTOB HAYYHBIX-HCCIIEJOBAHUH;

IK-3.3 [Ipou3BOAUT CTATUCTUYECKYIO O0OPabOTKY
PE3yJIbTaTOB IKCIIEPUMEHTAIBHBIX UCCIICIOBAHUN

HAaHOCTPYKTYPUPOBAHHBIX MAaTEPUAIIOB.

3Hamy:
- OCHOBHBIC TIOHSATHS TOKCUKOJIOTHH M HAHOTOKCHKOJIOTUW; OCOOCHHOCTH M MEXaHU3MBI
JEICTBUS HAHOYACTHUIL Ha JKUBBIE CHCTEMBI,

ymemsy:
- MpaBWIbHO OIEHUBaTh pPHUCK MpH paboTe ¢ pa3IMYHbBIMH HAHOYACTUIIAMH U
HaHOMAaTepHaJlaMH, BBIOUPATh CPEJICTBA 3aAIIUTHI;
- aHAJIM3UPOBATh HAYYHYIO HH(OPMALIUIO O OMOJIOTHYECKOM IeHCTBUM HAHOMATEPHAJIOB;
- MPUMEHATh TEOPETUUYECKUE 3HAHMS 10 OWOJIOTHYECKOMY JEHCTBUIO HAHOYACTHI] U
HAHOMAaTEPHAJIOB JJISl PEeUICHHS UCCIEA0BATENbCKUX U MTPUKIIATHBIX 3aa4;

61a0emv.
- nH(popMaIuen 0 TOKCHYHOCTU PA3IMYHBIX BUJIOB HAHOYACTUI] U HAHOMATEPHUAJIOB;
- uHpopManuer O BO3MOXKHOCTSAX TNPUMEHEHUH HAHOYACTHUII W HAHOMAaTepHallOB B
MEIUIINHE,
- MeTOJIaMU pabOThl C HAYYHO-TEXHUYECKOU, CIIPABOYHON JTUTEPATYpPOH M ANEKTPOHHO-
OMOIMOTEYHBIMU PECYPCAMHU, CBSI3aHHBIMU C OMOJIOTUYECKUM JICCTBUEM HAaHOMATEPHAJIOB.

3. KpaTkoe coaep:xkanue TUCHUTLIUHBI.

Pa3nen 1. Bonpochbl TOKCHYHOCTH HAHOMATEPHUAJIOB

1.1. OcHOBHBbIE MOHATHS TOKCHKOJIOTUH

Ompenenenne TOKCUKOJOTHH, pa3jiesibl Tokcukoiorun. Hanotokcukomorus. [lorstue o
BpEIHOM BenlecTBE. TOKCHUYHOCTh M omacHOCTh BemlecTBa. [lonsitue no3bl. KpuBbie «03a-
abdext». Bumbl TOkCcHMYecKMX 103 ©  KOHIEHTpamuii. [lopor BpemHOro ACHCTBUSIL
TonepantHocth. [ToHsTHE romeoctaza. Kmaccudukamus orpasnenuit. Octpoe U XpOHHUECKOE
Bo3AeicTBUE. OTOaIeHHBIE TOCIEACTBHUS.

1.2. leiicTBHEe TOKCHYHBIX BelIECTB HA OPTraHU3M.

OcHOBHBIE TYTH TIOCTYIUIGHHUSI TOKCHYHBIX BemIeCTB B opranm3M. Kiaccudukamms
TOKCHUYHBIX BEIIECTB MO ACHCTBHIO HA OPTraHU3M, MO H30MPATENbHON TOKCUYHOCTH. DPdexTs
pH TIOBTOPHOM BBeAcHUH. KOMOMHHMpOBaHHAsS TOKCHYHOCTH. MOJIEKYJISIpHBIC MEXaHU3MBI
JNEHCTBUS TOKCUYHBIX BemiecTB. Ilepwoasl orpasnenus. OOmMe NPUHIUIBI JEUYCHUS
oTpaBiieHnii. HaHoMartepuaisl Jyisi I€TOKCHKAIIMKA OpraHu3Ma.

1.3. TOKCMYHOCTH HAHOYACTHI] 1 HAHOMATEPHAJIOB

[TonsiTne u 3agaun HaHOTOKCUKOJIOTUU. VcTopusa HaHOTOKCHKOI0THHU. [Iprimepsl ocTporo
U XPOHUYECKOro JeWCTBHsS BbICOKoAucmepcHoi mweum. O630p [ronTepa Ob6epmopcrepa
«HaHOTOKCHKOJIOTHS: HOBas NMCUUIUIMHA, BO3HUKAIOLIAS M3 H3YyUYEHUS YACTHUI][ CBEPXMAaJOro
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pasMmepay. Pacnipenenenue 4acTuIl mpu UHTAIAIMU. Bausiaue pasmepa u GopMbl HAHOYACTHI] —
npuMepbl. OCOOCHHOCTH ACUCTBUS YaCTHUI] B HAHOPA3MEPHOM COCTOSIHUU. OpraHbl-MUIICHH IS
HaHoyactull. [Ipumepsl TOKCHMYECKOro JACHCTBHS HAHOYACTHII METAJUIOB, YIVIEPOIHBIX
HAHOYACTHII], MOJUMEPHBIX HaHouacTuil. OIEHKAa PUCKa MPU BO3JCUCTBUM HAaHOMATEPHUAJIOB.
OrpaHvueHHsT Ha HCIOJb30BAaHUE HAaHOMATEpHAIOB. MeTOIbl OIEHKH 0e30MacHOCTH
HaHoMarepuanoB. CpecTBa 3alUTH TpU PaboTe ¢ HAHOMAaTEpHUAIaMH.

Paszgea 2. MexaHu3MbI 0HOJIOTHYECKOI0 AeHCTBUA HAHOYACTHUII

2.1. Hano4acTHUbI U MPOAYKIHS CBOOOAHBIX PATMKAJIOB.

OO6pa3oBanne akKTUBHBIX (OpM KHUCIOpOJa B KIeTKe. [lepekncHoe oKucIeHne JTUIHIOB.
EcrectBennas 3amurta kierku oT A®K. OxwucnurensHbiii  crpecc. Hanouactuusl u
okucauTeNnbHbIN cTpecc. [Ipumepsr HU MeTamioB M OKCHIOB, BBI3BIBAIOIIUX OKHCIMTEIbHBIN
cTpecc. AHTHOKCHIAaHTHBIE CBOMCTBA (DYIIICPCHOB.

2.2. Hano4acTuibl 1 HMMMYHHAsl CHCTeMA.

OcCHOBHbIE KOMIIOHEHThl MMMYHHOM cucTeMbl. BocnamurenbHass peakuus. llpumepst
BOCMTAJIMTENIBHBIX PEAKIMN MO/ JEHCTBUEM HAHOYACTHUIl METAJIOB U OKCUJIOB. B3aumopeiicTBue
HAHOYACTHI] C KJIETKaMH W OpTraHaMd WMMYHHOH CHCTEMbI — TIOTJIOIICHWE MaKpodaramu,
HAKOIUIEHHE B cene3eHke. HaHovacTuibl Kak abloBaHTHI (YCHJIMTENH UMMYHHOT'O OTBETa IpHU
BakiuHanuu). [Ipumep - agbrOBaHTHl HA OCHOBE HAHOYACTHI] THAPOKCHUATIATUTA.

Paznen 3. HanomarepuaJjibl [Jisi HANPABJIEHHOI0 TPAHCIOPTA JIEKAPCTBEHHBIX
BellleCTB B OPpraHu3Me.

OO6mue TpeboBaHUS K BBIOOPY HAHOYACTHMII U HAHOMATEPUAIOB MJS MEIUIIMHCKOTO
npumeHenus. Heoprannueckue HaHOYACTUIIBI KaK HOCHTENM JIJIsi HAINPABJICHHOTO TPAHCIOPTA
JIEKapCTBEHHBIX BellecTB. JIumocombl. [Ipumepsbl JTUMOCOMHBIX MPENapaToB, pa3pelieHHbIX I
KJIIMHUYECKOro TMpuMeHeHus. [lonmuMepHble HAaHOYACTHIIBI: MOJIMMEPHBIE MHIIEIUIBI, MTOPUCTHIC
MOJIMMEPHBIE YaCTULbl, [OJIUMEPHBIE MHUKPOKAICYJbl, KOHBIOraTel mnoiumepa u JIB,
neHapumepsl. Jlpyrue Buabpl HAHOYACTHUIl U HAHOMATEPHAJIOB.

Pasnen 4. PazHooOpa3ue 6M0JI0rH4ecKOro J1eiicTBUSI HAHOMATEPHAJIOB.

Tokcuyeckoe, BOCMAIUTENBHOE, aHTUOAKTEPHUAIBHOE M TEPANEBTHYECKOE JCHCTBHE Ha
npUMepe HaHOUYACTHUI[ cepedpa W MaTepualoB, UX COJAEp)KalIMX. TOKCHYECKoe NeHCTBUE U
BO3MOKHOCTH MEJUITMHCKOTO TIPUMEHEHHUSI HAHOYACTHUI] IPYTUX METAJIOB, OKCHIOB METAJLJIOB U
HEMETAJUIOB, YIJIEPOIHBIX HAHOYACTHUIl U HAHOYACTHUIL TOJTUMEPOB.

4. O0beM y4eOHON JUCHUNJIMHBI

. B 3ageTHBIX B akagem.
Buasl yueOHoM paboThI
eIMHUIIAX qacax
O01mas Tpya10eMKOCTb JUCHUILIUHBI 110 Y4e0HOMY IJIAHY 4 144
KonrTakTHas padora (KP): 1,42 51
Jlexumn (Jlek) 0,47 17
JlaGopaTtopusbie 3ansTus (J1ao) - -
[TpakTuueckue 3ansatus (I13) 0,94 34
CamocrositesibHas padora (CP): 2,58 93
KoHTtakTHas camocTosiTenbHas paboTa 211 0,2
CaMoCTOsITeTbHOE H3YUYCHHE PA3/IeTIOB AUCITUTLIHHBI ' 75,8
Bua kouTpoJs:
3ader ¢ OLICHKOH + +
Buja uTOroBOro KOHTPOJIS: 3a4er ¢ oneHkoi
. B 3auerHBIX B acrp.
Bunasl yueOHOI paboThI
eIMHUIIAX qacax
Oo0masi TpyA0eMKOCTh JMCHHMIIJIMHBI 10 Y4eOHOMY IJIaHy 4 108
KonraktHas pa6ora (KP): 1,42 38,25
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Jlexumn (Jlek) 0,47 12,75
JlaGopaTtopHsie 3ansTus (J1ad) - -
[Tpaktuueckue 3ausatus (I113) 0,94 25,50
CamocrositeibHas padora (CP): 2,58 69,75
KonTakTHas camocTosTeNbHas padoTa 0,15
2,58
CaMoCTOSTEeIbHOE H3YUYCHHE PA3/IeIOB AUCITUTLIHHBI 69,60
Bua konTpoJs:
3ayeT ¢ OLCHKOM + +
Buj1 H”TOr0BOro KOHTPOJIS: 3ader ¢ OLEHKOI

5.3 JucuuniuHel 4acTu, GopMHUpPyeMoii y4acTHUKAMU 00Pa30BaTeIbHBIX OTHOIIEH Uit
(I CHUILUIMHBI 110 BHIOOPY)

AnHoTanus paboueil mporpaMmbl AUCIHUILINHBI
«¥YT/IepoHbIe HAHOMAaTEPHAJIbD)
(51.B.1B.01.01)
1. Heab AMCUMIVIMHBI - TPHOOpPETCHNE 3HAHUM, YMEHHA, BlaJIeHU U (HOpMUpOBaHHE
KOMIIETEHIIMH B 00JacTH YIJepOJHBIX HAaHOMAaTepHaJOB M O3HAKOMJIEHHE C UX CTPYKTYpOii,

CBOﬁCTBaMH, BO3MOXHOCTAMU IMIPUMCHCHUA.
2. B pe3syabrare
MAaruCTpPaTypbl 10JIKeH:

H3YyYCHUS JTUCHHUIIMHBI

o0yuyawuuiics 1Mo mnporpamMmme

Obnadamyp cleyIOIUMUA KOMIETEHIUSIMHU:

®opmupyeMble KOMIIETEHIIUH

NuaukaTopbl J0CTHXKEHUsT KOMITeTeH Uit

ITK-3 Crioco6eH k aHanu3y 1 0000IIEHUIO
Pe3yJbTaTOB HAy4YHO-UCCIIEI0BATEIbCKUX
paloT, MOUCKY U aHAJIU3y HAYYHOH U
TEeXHUYEeCKOH MHpopMaIu B 001acTu
HAaHOTEXHOJIOTHH U CMEKHBIX JUCLHUIIINH IS
Hay4HOU, IATEHTHON U MApPKETUHT OBOU
MO/JIEPKKH ITPOBOIMMBIX MCCIIEIOBAHUM, K
CaMOCTOSITENIbHOM MOATOTOBKE MyOIMKaIHii B
OTEYECTBEHHBIX U 3apyOeKHbBIX U3JAHUAX

IIK-3.1. UmeeT onbIT cOopa, 00paboOTKH,
aHaJM3a U CUCTEMaTH3alMHd Hay4YHO-
TEXHUUYECKON MHPOpMAIIH B 00JIaCTH
HAHOTEXHOJIOTUU ¥ CMEXHBIX JTUCITUTUIHH;
ITK-3.2. OuieHuBaeT ypoBeHb UCCIETOBAHUM,
000CHOBaHHOCTD TPEJIaraeMbIX PEIICHUN 1
pEKOMEHIalluii IO peann3alud U
MCTIOJIB30BaHUIO PE3YJIbTATOB HAYYHBIX-
HUCCIIeIOBAHUII;

IK-3.3 [Ipon3BOANT CTATUCTHUECKYIO
00paboTKy pe3yiIbTaTOB IKCIIEPUMEHTATBHBIX
UCCIIEIOBAaHU HAHOCTPYKTYPHPOBAHHBIX
MaTepHaJoB.

IIK-4 CniocobeH mpeacTaBisTh HCTOPUUYECKUE
JTalbl pa3BUTUS HAHOTEXHOJIOTUH,
BAKHEUIIINE OTKPBITHSI OTEYECTBEHHBIX
y4eHbIX, HarboJiee akTyallbHbIe MPOOIEMBI,
CBSI3aHHBIE C CO3/IaHUEM U IPUMEHEHUEM
HAaHOCUCTEM U HaHOMaTepHasioB B Poccuiickoit
®denepanyy U B MUpE

IIK-4.1. AHanu3upyeT COBpeMEeHHOE
COCTOSTHUE U UCTOPUYECKHUH ITyTh Pa3BUTHS
HaHoTexHoJoruu B Poccuiickoit denepanuu u
B MUDE;

MK-4.2. ®opmynupyer HanboIee aKTyalbHbIE
po0JIeMbl, CBSI3aHHBIE C CO3/IaHUEM U
IIPUMEHEHUEM HAaHOCHCTEM M HAaHOMATEpUAJIOB
B Poccuiickoit denepanuu u B Mupe

3HAMb.

- Moau(UKAMK  yTIepoAa, CTPYKTYpy U CBOMCTBAa YIJEpOJHBIX HaHOMATEpHAaJIOB,

BO3MOKHOCTH UX HUCTIOJIb30BAHMUS;
ymemy:

- WCIOJIb30BATh PA3IMYHbIE HMCTOYHUKM HMH(DOpPMAIMKM Uil TOJYYEHUs CBEIEHUH O
HOBEHILINX HCCIET0BAaHUAX B 00JIACTH YIJIEPOJHBIX HAHOMATEPUAJIOB;
- KPUTHYECKH aHAIM3UPOBATh HAYYHbIEC MyOINKALINY;
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gnademsn:

- HABBIKAMU MOATOTOBKH aHAIMTUYECKUX 0030pOB COBPEMEHHON HAay4HOU JIHUTEpaTyphl B
00JacTu yraepoAHbIX HAHOMATEPUAJIOB B YCTHOM U MUCbMEHHOM QopMme;

3. KpaTkoe cogep:kanue TUCHUIINHBI

1. BBenenue. Kinaccupukanus yriiepoaHbIX HAHOCTPYKTYP

AnnotpornHele  MoAudukanuu yriepoaa OCHOBHBIC TOHSTHS KBAaHTOBOW XHUMUH.
['uOpunusanus aroMHBIX opOuTanseii u MHOrooOpasue aIOTPONHBIX MOAU(PUKAIUN U
XUMHUYECKHX COCIMHEHHMH yriepoaa. Anma3 W ankasbel. ['padur, rpadeH, apeHbl, alKeHBI,
KapOuH, ankuHbl. CMelIaHHbIE ¥ POMEKYTOUYHbIE AJIJIOTPOITHbIE MOAU(DHUKAIIUYN YTIIEpOa.

2. YriiepoaHble HAHOTPYOKH

Uctopust otkpbitust YHT. IloHsATHE OJHOCTEHHBIX M MHOTOCTEHHBIX YIJIEPOJHBIX
HaHOTPYyOOK. MH(popMarmst 06 uX CTpOeHUH M MeTojaax mnoiydeHus. CTpyKTypHbIE CBOWCTBA.
XHUpaabHOCTh HAHOTPYOOK. ODJIGKTPOHHBIE CBOMCTBA HAHOTPYOOK. JIEKTPOHHBIC CBONCTBA
rpadUTOBOM  IUIOCKOCTH. MeXaHW4YecKue CBOICTBAa. YNpyrue CBOWCTBA  yIJIEPOJHBIX
HAHOTPYOOK.  DJEKTPOMEXaHWYECKHE CBOWCTBAa  yriepoAHbIX  HaHOTpyOok. Ilonsrtue
xupanbHOCTH. OOCYXIEHHE B3aMMOCBSI3U XUPATHHOCTH M (PU3UYECKUX CBOMCTB YTIIEPOIHBIX
HaHOTPYOOK. [IpuMeHeHmne yrnepoaHpix HAaHOTPYOOK. TOKCHYHOCTH HAHOTPYOOK.

3. ®dyanepen

Uctopus otkpeitus Qymepenos. Kiactepsl yraepoaa. YcraHoBka U MeToauku Pudapaa
Cmommu. Otkpeitusi bakmuucrepa @ymnepa. Ilonstue o Qymnepenax. Teopema Diinepa u
CTPYKTypa MOJEKy1 (yiepeHoB U YIVIEPOJHBIX HAHOKIACTEPOB, (YJUIEpEHONOA00HbBIE
CTPYKTYpPBl B >KHBOW TIpupojae. YTIIepoAHble Kiactepsl QymmiepounHoro Ttuma. CHHTE3,
Mo u(ULIpOBaHKE, UCTIOIb30BaHUE (YIIIIEPEHOB.

4. I'pacpen

[Tonsatus rpadura, rpadena, okcuaa rpadeHa, CTpoeHHe M 0coObIe CBOWCTBa rpadeHa.
Xummnueckoe MonudunupoBanue rpadena. «I'padeHoBas» d3nexTpoHHKA. MHOTOCIONHBIN
snutakcuanbHbil Tpaden (MEG). Crpykrypa, SJeKTpUYECKHE CBOWMCTBA, MEXaHHUYECKHE
CBOICTBa, BO3MOKHOCTH MPUMEHEHUS B JIEKTPOHUKE

5. Hanoaamas.

[lonsTust HaHOanmMaza, CTPOEHHME M OCOObIe CBOMCTBAa HaHoaiMasa. TexHoJorus
IIOJIy4YEHUs] JI€TOHALMOHHBIX HaHOalIMa30B. OUMCTKAa HAHOAIMAa30B OT mpuMeced. Metozpl
KOHTPOJISI CTENIEHU YHCTOTHI I€TOHAIIMOHHBIX HaHoaiMa30B (JJHA). [lonydyenne HaHOaIMa3HBIX
cycnen3uil. Ctpykrypa JJHA. [Ipaktnueckoe ucnons3oBanue JJHA.

6. Kommno3ursl, coaep:xainiue yriepoaHbie MATepHaJIbl

Marepuansl W KOMIO3MTBI Ha OCHOBE YIJIEpOJIHBIX HaHOTpyOok. Ilommmepsr u
KOMITIO3UTHBIE MaTepuabl HA OCHOBE JIPYIHX YIJI€POJHBIX HAHOCTPYKTYP.

7. HeyrJjiepoaHble HAHOTPYOKH.

[TonsiTe HeyraepoAHbIX HAHOTPYOOK. (DYHKIMOHAIBbHBIE CBOWCTBA M INPAKTUYECKOE
UCIIOJIb30BaHUE Pa3IMYHBIX HEYTJIEPOAHBIX HAHOTPYOOK.

4. O0beM y4eOHOH JUCHHUILINHBI

B 3aueTHEBIX B akazem.

Bunpl yueOHoi paboThI eAMHULAX yacax

O01as Tpya10eMKOCTh JUCHUILIUHBI 110 Y4€0HOMY IJIAHY 5 180
KonraktHas pa6ora (KP): 1,42 51
Jlexmmm (Jlek) 0,47 17
JlaGopaTtopusbie 3ansaTus (J1ad) - -

[Mpaktnyeckue 3ansatus (I13) 0,94 34
CamocrositesibHas padora (CP): 2,58 93
KonraktHas camocrosiTenbHas pabota 258 -

CaMocToATEIbHOE N3YUEHHE PA3AEI0B IUCLUIIIMHBI ' 93
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Bua konTposs:
IK3amMeH 1,0 36
KoHTakTHas paboTa — MPpOMEKYTOUHAs aTTECTALIHS 10 0,4
[To/IrOTOBKA K SK3aMEHY ’ 35,6
Buj1 M TOroBOro KOHTPOJIS: IK3aMeH
B 3auetHbIx B actp.

Buibl yueOHO# paGOThI CIMHULIAX Jacax
OO0masi TpyA0eMKOCTh JMCHHUIIJIMHBI 10 Y4eOHOMY IUIAHY 5 135
KonrakTHas pa6ora (KP): 1,42 38,25
Jlexumu (Jlek) 0,47 12,75
Jlaboparopusie 3ausTus (J1ad) - -
[Tpaktuyeckue 3ansatus (I13) 0,94 25,50
CamocrositeibHas padora (CP): 2,58 69,75
KonTakTHas camocTosTenpHas padora 558 -
CaMoCTOsATeIbHOE U3YUCHHE PA3/ACIOB IUCITUTUTHHEI ' 69,75
Bua konTposs:
JK3amMeH 1,0 27
KonTakTHas paboTa — mpoMeyTo4Has aTTeCTalus 10 0,3
[ToaroroBka K SK3aMeHY ’ 26,7
By HTOroBOro KOHTPOJIS: IK3aMeH

AHHOTanus paboueit mporpaMmbl TUCIUATITAHBI
«IloiMMepHBbIEe HAHOKOMITIO3UTBI»
(b1.B.JIB.01.02)

1. Heap AMCHUMNJIMHBI -

npuodpeTeHne

3HaHUH, yMeHUl u QopmMHupoBaHUE

KOMIIETEHIIMH B 00JacTH MONMMEPHBIX HAHOKOMIIO3UTOB M O3HAKOMIIEHHE C UX CTPYKTYpOM,

CBOMCTBAaMH, BO3MOKHOCTSIMHU IIPUMEHEHHSL.
2. B pe3syabrare
MarucTpaTypbl 10JIKeH

H3y4YCHUHd NUCHUIIINHDBI

o0yyammuiicas N0 nporpamme

Obnadamye CIENYIONMMHA KOMIIETEHITUSIMU

@DopmMupyeMble KOMIIETCHIMU

NHauKaTopbl 10CTHKEHUS] KOMIIETeH M

IMK-3 Crioco0eH k aHAJIM3y ¥ 0000IICHHTO
pe3yJIbTaTOB HAyUHO-UCCIIET0BATEIbCKUX
paboT, MOUCKY U aHAJM3y HAYYHOH U
TEXHUUYECKON HHPOpMAIMK B 00J1aCTH
HAHOTEXHOJIOTHH U CMEXHBIX JUCLIUIUINH IS
Hay4HOUW, TaTEHTHON U MapKETUHIOBOU
TIOJICP>KKH TTPOBOIMMBIX UCCIICIOBAHUH, K
CaMOCTOSITENIbHON MOJTOTOBKE MyOJIMKaIuii B
OTEYECTBEHHBIX U 3apyOCKHBIX U3TaHHUIX

IIK-3.1. Umeer ombIT c60pa, 00pabOTKH,
aHaJM3a U CUCTeMaTH3aluy Hay4qHO-
TEXHUUYECKOH MHPOpMAIH B 00J1aCTH
HAHOTEXHOJIOTHUH U CMEXHBIX TUCIUIUINH;
IK-3.2. OuennBaeT ypoBeHb HCCIECIOBAHNH,
000CHOBaHHOCTD IPEIaraeMbIX peIIeHui u
PEKOMEHALHNI IO peaTu3aluu 1
UCIIOJIb30BAHUIO PE3yJIbTATOB HAYUHBIX-
HCCIICIOBAHHIA;

ITK-3.3 IIpou3BOAUT CTATUCTHUYECKYIO
00paboTKy pe3yJbTaTOB IKCIIEPUMEHTATBHBIX
UCCIIEIOBAaHU HAHOCTPYKTYPHPOBAHHBIX
MaTepHaJoB.

IIK-4 CriocoOeH nmpeacTaBiIsITh HCTOPUUECKHE
9TAaIbl pa3BUTH HAHOTEXHOJIOTUH,
Ba)KHeUIIue OTKPBITUA OTCYHCCTBCHHBIX

IIK-4.1. Aranu3upyer cCoBpeMeHHOE
COCTOSIHME Y UICTOPUYECKHUI MTyTh Pa3BUTHUSA
HaHOoTexHoJoruu B Poccuiickoit denepanuu u
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YYCHBIX, HAaOO0JIee aKTyaIbHbIC TTPOOJIEMBI, B MHpE;

CBSI3aHHBIE C CO3/IaHUEM M IIPUMEHEHHEM IIK-4.2. ®opmynupyeT HanboJee aKkTyaabHbIC
HAHOCHCTEM M HaHOMaTepuayioB B Poccuiickoil | mpoOiieMsl, CBSI3aHHBIE C CO3/IaHUEM U
®denepaniv U B MUpe IIPUMEHEHUEM HAaHOCHCTEM M HAHOMATEPUAJIOB

B Poccuiickoit @enepanuu u B MUpe

3Hamy:
- OCHOBHBIE€ BHUJABl MaTpHUIl M  HANOJHHUTENEH JUId CO3/aHusl  IOJUMEPHBIX
HaHOKOMIIO3UTOB;
- OCHOBHBIE  CBOWCTBAa  pa3jMYHbIX  [OJMMEPHBIX  MAaTpull W  MOJUMEPHBIX
KOMITO3UIIMOHHBIX MaTEPUAJIOB;
- OCHOBHBIE METO/IbI TEPEPaOOTKU MOJMMEPHBIX HAHOKOMITO3UTOB;

ymemy:
- BBIOpaTh MOJIMMEPHBIH HAHOKOMIIO3MLIMOHHBIA MaTepuan uid 3aJaHHON 00JacTu
MIPUMEHEHUS
- BBIOpaTh HYXKHBIM THUI MATPULBI WU HAMOJNHUTENA [UIsl CO3JaHUS TOJIHMMEPHOTO
HaHOMAaTepHaJia ¢ 3a/IaHHBIMUA CBOMCTBAMH;

61a0emn.
- nHpopManuerd O CYIICCTBYIOIIMX M TEPCIEKTUBHBIX  OOJIACTAX  TPUMEHEHUS
MOJIMMEPHBIX HAHOKOMIIO3UTOB;
- HAaBbIKAMM IIOATOTOBKM JIOKJIAJIOB HA OCHOBE aHajgu3a COBPEMEHHOM Hay4yHOH
JUTEPaTyphl B 00JACTH MOJTUMEPHBIX HAHOKOMITO3UTOB.

3. KpaTtkoe coaep:xanue TUCHHUILTHHBI

Pazjnen 1. OcHOBBI MOJIMMEPHBIX KOMIIO3UIIHOHHBIX HAHOMATEPUAJIOB

BBenenue, 0CHOBHbIE Ompe/e/ieHNsl, KPATKAs XapaKTePUCTHKA KOMIIO3UIIMOHHBIX
MaTtepuaioB. OCHOBHBIE OmpesesieHus. Poiib OJMMEpPHBIX HAHOKOMITIO3UTOB B COBPEMEHHOM
mupe. Knaccudukaiiys nomumMepos.

Mexannuyeckue CBOWCTBA MOJMMEPHBIX MaTepuaaoB. MexaHWYecKue CBOMCTBA
noauMepoB. PacTBopsl nonuMepoB. Bs3koTekydee COCTOSHHUE NOJIMMEPOB. YIIPYTHE CBOMCTBA
nonuMepoB. CTek1000pa3HOe COCTOSIHIE BRICOKOMONEKYISIPHBIX coennHeHnit. Kpucrammmsanus
MTOJIMMEPOB.

Honyyenne moMMeEpPHbIX KOMIIO3MIMOHHBIX MaTepuaoB. [lonydyeHne noamMepHbIX
HAaHOKOMITO3UTOB. BHabl HaHOHANMOJHUTENEH Uil MOAMMEpOB. HaHOKOMIIO3UTHI Ha OCHOBE
TepMOIUIacTOB.  HaHOKOMIO3UTBI HAa  OCHOBE  PEaKTOIUIaCTOB.  MeTonbl  BBEICHHUS
HAHOHAMNOJIHUTENEH B TMOJUMEPHYIO MaTpully. HaHOKOMITO3MIIOHHBIE HAIMOJHUTEIN IS
MOJIMMEPHBIX MATPHUIL.

OcHOBHBbIE CBOHCTBA MMOJUMEPHbLIX KOMIIO3MIMOHHBIX MarepuaJioB. Bo3pacranue
MPOYHOCTHBIX U JAePOPMAIMOHHBIX CBOMCTB, YIAApHBIX XapaKTEPUCTHK, OAphEPHBIX CBONCTB
(ra3o- ¥ BOJOTPOHHUIIAEMOCTH), CHIDKEHHUE TOPIOYECTH | T.J. BimsHME HaHOHAIMONHHUTENCH Ha
PEOJIOTMYECKUE CBOMCTBA, TEIUIOCTOMKOCTh M TEPMOCTOMKOCTh nouMepoB. Kpurnueckas ayimna
BOJIOKOH.

Paspen 2. Mertoabl mnepepaloTKH, OCOOCHHOCTH M IEPCHEKTHBBI  MOJUMEPHBIX
KOMIIO3HIIMOHHBIX HAHOMATEPHAJIOB

OcHOoBHBIE MeTOAbI IepepadOTKM MOJUMEPHBIX HAHOKOMIIO3MTOB. IIponecchr
(dopMOBaHUS M3AEIMIA W3 HAHOHAMOJIHEHHBIX TEPMOIUIACTUYHBIX IMOJUMEPHBIX MaTepUaIoB
(9KCTpy3usl, JUThE O] JaBJICHHEM, CIEMaIbHbIE METObI). IPOLECCOB (HOPMOBAHUS U3IEIUI
Y3 HAHOHAIOJHEHHBIX TEPMOPEAKTUBHBIX MOJMMEPHBIX MAaTEpUANIOB (IIPECCOBAHUE, JIUTHE O]
JaBieHueM, mpoduibHOe (hopMoBaHUe).

IHosmMepcnIMKaTHBICe HAHOKOMIIO3UTBI. CTPYKTypa M CBOMCTBA MOHTMOPUJUIOHUTA.
[ToHATHS MHTEPKATAIUMN U KCPOIHALUN MOHTMOPUIUIOHUTA. CTPYKTYpa MOJMMEPCUIUKATHBIX
HAaHOKOMIIO3UTOB. JlucniepcnoOHHOHAIOJHEHHBIE, BOJIOKHHUCTBIE u CJIOUCTbIE
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MOJIMMEPCUITUKATHBIC ~ HAHOKOMIIO3UTHI.  TEXHOJOTHSA  TOJYyYECHHS  TMOTMMEPCHINKATHBIX
HAHOKOMIIO3UTOB.

CyumecTByomue W TMepPCHeKTHBHbIE 00JIJaCTH TNPUMEHEHHsl MOJHUMEPHBIX
HAHOKOMNO3UTOB. [lomuMepHble HAHOKOMIIO3UTHI HAa OCHOBE OpraHorvH. OruecToikue
MOJIMMEPHBIE HAHOKOMIIO3UThI. MeToAbl TOBBIMICHHWS OTHECTOMKOCTH. HaHoMeraymibl Kak
anTunupenbl. KoMno3uTel Ha OCHOBE HAHOBOJIOKOH.

4. O0beM y4eOHOI THCIUNIHHBI

B 3aueTHbIx B akanem.

Bunsl yueOHoI paboThI €IMHULIAX qacax
OO6masi Tpy10eMKOCTh JUCHUIJIMHBI 10 Y4e0OHOMY MJIaHy 5 180
Konrakthas pa6ora (KP): 1,42 ol
Jlexuuu (Jlek) 0,47 17
JlaGopaTtopHsbie 3ansatus (J1ad) - -
[Tpaktueckue 3anstus (I13) 0,94 34
CamocrositesbHasi padora (CP): 2,58 93
KonrtakTHas camocTosiTenbHas paboTa 258 -
CaMocTosATeIbHOE U3YUCHHE PA3ACOB AUCIUTIIHHBI ' 93
Bunx koHTpoOJIS:
JK3aMeH 1,0 36
KonTakTHas paboTa — mpoMexyTouHas aTTecTalus 10 0,4
[ToaroToBka K SK3aMeHy ’ 35,6
BuJ UTOroBOro KOHTPOJIA: JK3aMeH

B 3aueTHbIX B actp.

Bunasl yueOHoM paboTh €IMHUIIAX qgacax
Oo0mast TpyA0EMKOCTb JMCHHMILJIMHBI 110 Y4eOHOMY IJIAHY 5 135
Konrakthas pa6ora (KP): 1,42 38,25
Jlexumn (Jlek) 0,47 12,75
JlaGopaTtopHsbie 3ansTus (J1ab) - -
[Tpaktuyeckue 3ansatus (I13) 0,94 25,50
CamocrositeibHas padora (CP): 2,58 69,75
KonraktHas camocrositenbHast pabota 258 -
CaMocToATEIbHOE N3YUEHHE PA3ACIOB IUCIUIIIMHbI ' 69,75
Bua konTpous:
JK3aMeH 1,0 27
KonrakTHas paboTa — mpoMexXyTOUHAas aTTeCTalHs 10 0,3
[ToaroToBka K 3K3aMeHy ’ 26,7
Bua UTOroBOro KOHTPOJIA: JK3aMeH

AHHOTanus pabodeil MporpaMMbl TUCIUTUIMHBI
«®D1yopecueHTHBIE METOAbI 1eTEKTHPOBAHUSD)
(51.B.1B.02.01)

1. Ieap IMCHUIVIMHBI COCTOMT B TPUOOPETEHMHM OOY4YaIOUIMMHUCS 3HAHUM U

KOMIIETEHIIMH B 00JIaCTH U3YUYEHHS U UCIIOJIb30BAHUHU (hIIyOpeCHeHTHBIX HAaHOMAaTEepHasoB.
OcHOBHOIl 3agayveil IUCHMIUIMHBI sBIsieTcs (OpMUpOBaHHE Yy OOyYaromUXcs
CHUCTEMHBIX I'TyOOKHMX 3HaHUH B 00JIaCTH (QU3NYECKUX U XMMUYECKHUX MPOLECCOB M TEXHOJIOIHH
UccleIoBaHus (IIyOpeCEHTHBIX HAaHOMATepUaJIOB, CIIOCOOHOCTH aHAJIM3UPOBATh U KPUTHUECKU
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OLICHMBATh TOJy4YaeMble pE3yJbTaThl, MpeJiaraTb IMYTH pEHICHHUsS IOCTaBJICHHBIX 3a7ad U
HaxXoauThb CpCAU HUX ONTUMAJILHBIN.

2. B pe3yabrare wu3yYeHUS JUCHMILUIMHBI O0yYAWINMHCSA MO0 MporpamMmme
MarucTpaTrypbl 10J/KeH:

Obnadamp cleqyIOIUMUA KOMIETEHIUSIMHU:

(I)opanyeMble KOMIICTCHIUHU HH)II/IKaTOPLI JOCTHKEHHS KOMIIeTeHIIMH

IIK-1 Cnoco6en auarnoctupoBath cTpyktypy | IIK-1.3. Braneer onbsitom onpenencHus
Marepuaia Ha MUKpPO U HaHOYPOBHE CTPYKTYpBI MaTepuasia ¢ UCIOJIb30BaHUEM
TU(GPAKIIUOHHBIX U CIICKTPATBHBIX METOIOB.

ITK-2 Crioco6en camoctositenpHo poBoauTh | IIK-2.2. BeiObupaer MeToabI U CpeacTBa
HAYYHO-HMCCIIEJOBATEIbCKUE PAOOTHI IO MIPOBE/ICHUS HCCIEIOBAaHUN U pa3padOTOK.
CO3JIaHUs, UCCIICOBAHUIO M TPUMEHEHHIO
HAHOCHCTEM M HAHOMAaTEePUAJIOB

ITK-3 CriocoGeH k aHanu3y u 0000IIEHUIO IIK-3.1. UmeeT onbIT cOopa, 00paboTKH,
Pe3yIBTaTOB HAYYHO-UCCIICIOBATEIECKUX aHaJIM3a U CUCTEMATH3AIMH HAyIHO-

paboT, NOUCKY U aHAJIU3y HAyYHOU U TEXHUUYECKON MH(pOpPMaLU B 00J1aCTH
TEeXHUUYECKON HH(bOpMaL[HH B 00J1acTHU HAHOTCXHOJOI'MY U CMECXHBIX JUCIUIIIINH,
HAHOTEXHOJIOTHH U cMexkHbIX aucimung s | 11K-3.2. OrennBaeT ypoBeHb HCCIICA0BaHHUIL,
HAYYHOM, IATCHTHON U MapKETHHIOBOI 000CHOBAaHHOCTb MPEJIaracéMbIX PEIICHUN U

peKOMeHAalui 10 pean3aluy U
UCTIOJIb30BAaHUIO PE3yJIbTATOB HAYYHBIX-
HCCIICIOBAHHUM;

IK-3.3 [Ipou3BOANT CTATUCTHUECKYIO
00paboTKy pe3yJIbTaTOB 3KCIEPUMEHTAIbHBIX
UCCIIEIOBaHUI HAHOCTPYKTYPUPOBAHHBIX
MaTepUasoB.

NOAJEPKKH IPOBOAMMBIX HCCIIEN0BAHUN, K
CaMOCTOSITENIbHOM MOJArOTOBKE MyOIMKaIUii B
OTEYECTBEHHBIX U 3apyOekKHbIX U3JAHUAX

3HaMb:
- OCHOBHBI€ [TOHATHS JIIOMUHECLEHIIUH, OIIPEJIETICHUSI, HUCTOPUIO;
- OIpeJIeIeHUe U OCHOBBI HAHO(OTOHUKH;
- METO]I MOJy4YEHHUsI YBEIMYEHHOTO HU300pa’KE€HUsI C MCIOIb30BAHUEM JIFOMUHECLIEHLIUU
BO30YKJIEHHBIX aTOMOB U MOJIEKYJ 0Opa3ua.

ymemn:
- ¢dopmynupoBaTth TpeOOBaHMA K MaTepuajaM M oOmnpenensiTbh 3((eKkTuBHble IMyTH
CO3/1aHMSI HOBBIX (hIyOpECLEHTHBIX HAHOMATEPUaAIOB /Ui KOHKPETHBIX 00J1acTell MpUMEHEHUS;
- HaXOJUTh M HUCIOJIb30BaTh JIUTEPATypHbIE UCTOUHUKH, 0a3bl TAaHHBIX U KOMMEPUECKUE
IPOrpaMMHBIE ITPOYKTHI;
- IIPUMEHITh TEOPETHUUECKNE 3HAHMSI II0 COBPEMEHHBIM U IIEPCHEKTUBHBIM BHIAM
(iIypeclieHTHbIX HaHOMAaTepHUaJoB JUIsl PEIIeHUs MCCIEAOBATEIbCKUX U MPUKIATHBIX 3373y, B
TOM YHCJIE€ B MEKJUCIUIUTMHAPHBIX 001aCTSX.

enadems:
- MeTOoAaMu paboThl ¢ HAyYHO-TEXHUYECKOH, CIpaBOYHOHN JIUTEpaTypoil M 3JIEKTPOHHO-
OMOMMOTEYHBIMU  pecypcaMu 1O  TEOPETHYECKMM U TEXHOJOTMYEeCKMM  acleKkTaM
(ryopecLieHTHBIX HAaHOCOEAMHEHUI;
- METOJIaMU HAXOXJEHHUS M HCIIOJIIb30BAHMS CIPABOYHBIX JUTEPATYypHBIX JAHHBIX U
KOMITBIOTEPHBIX 0a3 JaHHBIX 10 COCTaBy, CTPYKType€ M CBOHCTBaM OCHOBHBIX THIIOB
(i1yopecueHTHBIX MaTepHalIoB;
- CIOCOOHOCTBIO M TOTOBHOCTBIO K pa3pabOTKe HOBBIX METO/AOB IOJYYEHUS U
uccienoBaHusl (PIyOpPECHEHTHBIX HAHOCTPYKTYp C YYETOM IPaBHJ COONIOJECHHUS aBTOPCKHUX
IIpasB.

3. Kparkoe conepxanue M CHUILTHHbBI
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Pazgen 1. OcHoBHble MNOHATHS JIOMUHecHeHuMH. OmnpeneneHue, HCTOPUs,
TeopeTH4YecKHe OCHOBBI

Jlromunecnenuus, pocdopecuenmus, ayopecuenuus. Knaccuduxamus. CooTHoleHNE
CHEeKTpOB morjomeHus u QuyopecueHuund. CxeMaTHdeckoe H300paKEHHE IPOLECCOB
UCIyCKaHWsi W morjomeHuss cBera. Jluarpamma  Sl6monckoro. KBaHTOBBIH — BBIXOJ
dyopecueniu. @nyopecrenTHsie coeaunenus. [Ipumenenue.

Pa3znen 2. Hanogoronuka.

[Monaruss «dporoHnka» u «HaHO(OTOHHMKA». B3ammopelcTBHE CBETa W BELIECTBA.
Hudpaxknuonnsiii npeaen. CBeT M HaHOYACTUIBL. JIFOMUHECICHIMSI Ha YPOBHE HAHOCTPYKTYP
AKTHBalMsI U TYUICHUE JIIOMUHECLUECHIIMH KPEMHHUEBBIX HAHOYACTHUI. DOTOHHBIE KPHUCTAILIBI.
OcHoBBI TeOpUH (POTOHHBIX KpHUCTAIIOB. MozaenupoBanue ontudeckux 3(}HeKToB B (HOTOHHBIX
kpuctaax. CrocoObl MONMY4YeHHS peaabHBIX (OTOHHBIX KpPUCTALIOB. Mes W MPpUHIUIBI
CO3J]aHUsI METaMaTEPUAJIOB.

Pa3gen 3. CyOoBo1HOBasE MUKPOCKOMHUSI.

Kondoxkanpusiii dyopecueHTHbld MuKpockon. Vcropusi pazsutuss KIICM. [lpunnun
pabotsl. [IpocTpancTBeHHOE pa3perieHne B KoH(OKaIbHOW MUKpocKonuu. [Ipumenenue.

@dnyopeclieHTHas: MUKPOCKOIHSI TMOJHOTO BHYTPEHHEro OTpakeHHs. PDiyopecleHTHast
HaHockomus. DiyopecreHnns B OMOIOTUYECKUX HCCIeqoBaHUsAX. JleTekuus (ryopeceHI .
Xapakrepuctuku (hiayopecteHTHON smuccuu. CMeXHBIE SBICHUS, BaKHBIE AJI1 OHMOIOTHYECKUX
npuMeHennid. [IpenmymiectBa (ryoOpecHEeHTHBIX METONOB uccienoBaHus. Dmoopodopsl.
@iryopecIieHTHbIE 30H bl U METKU. MeTo bl (hITyopeclieHTHOM OKPacKu KJIETOK.

4. O0beM y4eOHOMH JUCHHILINHBI

B 3aueTHBIX B akanem.

Bupp! yaeOHoii paboTh eIMHHLIAX Jacax
Oo0mast TpyA0€MKOCTb JMCHMILJIMHBI 110 Y4eOHOMY ILIAHY 4 144
KonrakTHas padora (KP): 1,42 51
Jlexmm (Jlek) 0,47 17
JlaGopatopusie 3ansaTus (J1ad) - -
[Tpaktuyeckue 3anstus (I13) 0,94 34
CamocrositeibHas padora (CP): 2,58 93
KonTtakTHas camocTosiTenbHas paboTta 5 58 0,2
CaMocCTOATEIbHOE N3YUECHHE PA3ACIOB IUCLIUIIIMHBI ’ 92,8
Buja koHTpoOJIS:
3ayeT ¢ OLEHKOI + +

Bua uTOroBoro KOHTpoJIsi:

3a4er ¢ OLEHKOM

B 3aueTHbIX B actp.

Bunasl yueOHOI paboThI eIMHUIIAX qacax
Oo0mast TpyA0eMKOCTb JMCHMILJIMHBI 10 Y4eOHOMY IJIaHy 4 108
Konrakthas pa6ora (KP): 1,42 38,25
Jlexmm (Jlek) 0,47 12,75
JlaGopatopusie 3ansaTus (J1ad) - -
[Ipaktuueckue 3austus (I113) 0,94 25,50
CamocrositesibHas padora (CP): 2,58 69,75
KoHTakTHasi camocTosATeNnbHas paboTa 0,15
CaMoCTOATEIbHOE N3YUECHHUE PA3AEIOB IUCLIUIIIMHbI 2,58 69,60
Buja koHTpoOJIs:
3aueT ¢ OLEHKOMI + +

Bua uTOroBOoro KOHTpoJIf:

3ader ¢ OEHKOM
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AHHOTanust pabodeil MporpaMMBbl TUCITUTUTHHEI
«MeToabl HCC/IeIOBAHNS MEXaHHYECKHX CBOHCTB HAHOMATEPHAJTIOB)»
(b1.B./1B.02.02)

1. Heap AMCHMIUVIMHBI COCTOMT NpPUOOpPETEHWE 3HAHWK, YMEHWH W (popMupoBaHHE
KOMIIETCHIIHIA B 00JIACTH METOJ/IOB UCCIICIOBAHMSI MEXaHMYECKUX CBOMCTB HAHOMATEPHUAJIOB.

OcHOBHOIi 3agadveil IUCHMIUIMHBI SBIsieTCS (OpPMUPOBAHHE Yy OOYyYarOIIUXCs
CUCTEMHBIX TTTyOOKMX 3HAaHUW B 00JaCTH MEXaHUYECKHX CBOWMCTB HAHOMATEPUAIOB, TOHUMAHUS
00X 3aKOHOMEPHOCTEH TIOMydYeHHUs TaKWX MaTepualioB; BBIPAOOTKAa HA JTOH OCHOBE
CHUCTEMHOI'0 TMOJXOAa K TIOCTAHOBKE, BBIOJHCHHIO HAyYHBIX HCCJICJIOBAHWA B YKa3aHHOM
o0yacT, CIOCOOHOCTH AHAIM3MPOBATH M KPUTHUYECKU OIICHHBATH IOTyYaeMbIE pPe3yJIbTaThl,
npeJyiarath MyTH PEIICHHS TOCTABJICHHBIX 33/1a4 U HAXOJUTh CPEIIU HUX ONTHMAJIbHBIH.

2. B pe3yabTaTre wu3yYeHHsl AUCUMILVIMHBI O0y4YawUIWiici MO Mporpamme
MarucTpaTyphbl 10JKeH:

Obnadamyp CIeNYIONIMMHA KOMITETSHIUSIMU:

dopMupyeMble KOMIIETEHIHU

NuaukaTopsbl J0CTHXKEHUST KOMIIeTeHIUi

ITK-1 Criocob6eH nuarHocTupoBaTh
CTPYKTYpy MaTepuajia Ha MUKpO U
HAaHOYPOBHE

ITK-1.3. Bnajeer ompITOM Ompee/iCHuUs
CTPYKTYpPBI MaTepHalia C UCIIOIb30BaHHEM
TU(GPAKITUOHHBIX U CIICKTPALHBIX METOJIOB.

IIK-2 CnocobeH caMOCTOATEIBHO
[POBOIUTH HAYYHO-HUCCIICIOBATEIILCKHIE
paboTHI IO CO3AaHMUs, HCCIIEIOBAHUIO U
IPUMEHEHHIO HAHOCUCTEM M
HaHOMaTEePHAJIOB

ITK-2.2. Beibupaer MeTo/bI U CPECTBA
NPOBEJCHUS HCCIICAOBAHNH U Pa3pabOTOK.

ITK-3 Crioco6eH k aHAJM3y ¥ 0000IICHHUTO
pe3yNbTaTOB HAYYHO-UCCIIEA0BATEIBCKUX
paboT, MOUCKY U aHAJIU3y HAYYHOU U
TEXHUUYECKON MHPOopMaIK B 00J1aCTH
HAHOTEXHOJIOTUU M CMEXHBIX JUCIUTUIINH
JUISL HAYYHOM, TATEHTHOW U MapKETHHTOBOM
MOJJIEP>KKH TTPOBOAUMBIX MCCIIEIOBAHUM, K
CaMOCTOSITENIHOM MOATOTOBKE MyOIHMKAITHiA
B OTCUCCTBEHHBIX M 3apyOCIKHBIX U3aHUIX

IIK-3.1. Umeet onbiT cOOpa, 00pabOTKH, aHAIIHA3A
U CUCTEMAaTU3aluU Hay4YHO-TEXHUYECKOM
nH(popMannu B 001aCTH HAHOTEXHOJIOTUH U
CMEXHBIX TUCLMILIHNH;

ITK-3.2. OnieHuBaeT ypoBEeHb UCCIICIOBAHMM,
000CHOBaHHOCTD IPEJUIaraeMbIX pelieHui u
PEKOMEHIaINH 110 pean3ali U UCTIONb30BaHUIO
Pe3yJIbTaTOB HAyUHBIX-UCCIIEOBAHUM;

IK-3.3 [Ipon3BOANT CTaATUCTHUYECKYIO 00pabOTKY
Pe3yIbTATOB SKCIIEPUMEHTAIBHBIX UCCIETOBAaHUN
HAaHOCTPYKTYPHPOBAHHBIX MaTEPUAIIOB.

3Hamb:
- METOBI
HaHOMAaTEPHAJIOB

HUCCICIOBaHUA

CTPYKTYpbl U

MEXaHUYCCKHUX CBOICTB TBEPABIX

- MCTOAbI HCCICAOBAHUA CTPYKTYPblI U MCXAHUYCCKUX CBOMCTB KHUJIKHX cpca, B TOM

YUCIIE BA3KOYIPYTHX

- OCHOBHBIC THIIBI HpI/I60p0B, MNPUMCHACMBIX IJId aHalln3a MCXAaHUYCCKUX CBOICTB

HAaHOMAaTEpHAaJIOB;
ymemn:

- MpaBWJIbHO BbIOpaTh HYXHBIA THUI MpUOOpa M METOAMKY aHalu3a MEXaHMYECKHUX

CBOICTB KOHKPETHOTO HaHOMaTepuaia
gnaoems:.

- nHpopmanueir 06 0COOCHHOCTIX HCCIEAOBaHUS MEXaHMYECKUX CBONCTB IMOJMMEPHBIX
HAHOKOMIIO3UTOB, I'ejieii 1 HEHRIOTOHOBCKHUX JKHIKOCTEH.
- MeTOJIaMU pabOThl C HAYYHO-TEXHUYECKOU, CIIPABOYHON JHUTEPATYpPOl U AIEKTPOHHO-

OMOIMOTEYHBIMU  pecypcami,
HAaHOMAaTEpHaJIOB.

CBA3aHHBIMU

C HCCICOAOBAaHUEM MCXAHHYCCKHUX CBOICTB

3. Kpartkoe cogep:xanue JTUCUMIIMHBI
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Paznen 1. Meroabpl HCC/IeIOBAHUSI MeXaHHYECKHMX  CBOHCTB  TBepAbIX
HAHOMATEpPHAaJI0B

1.1. IlpuGopsbl U MeTOABI ISl UCCIEA0BAHUS CTPYKTYPbl U MEXaHUYECKHUX CBOICTB
TBePAbIX HAHOMAaTePHAJOB. METO/Ibl MCCIEAOBaHUS CTPYKTYpPhl HA HAHOPA3MEPHOM YpPOBHE.
MeToapl U3yYeHHS] MEXaHUYECKUX XapaKTepUCTHUK HaHOKOMMO3UTOB. HanoTpubonoruueckue
uccienoBanus. KomnpoTepHoe MOIETMPOBAaHUE MEXAHUYECKUX CBOMCTB HAHOKOMITO3UTOB.

1.2. MexaHuyeckue CBOICTBAa NMOJUMEPHBLIX HAHOKOMNO3UTOB. JledopManmoHHO-
MPOYHOCTHBIE CBOMCTBA TOJUMEPHBIX Teld. AHaNIM3 JuarpaMMbl pacTsokeHus. Mojaenu
BA3KOYIIPYTOro MOBEIECHUS MOJIUMEPHBIX Tel. MexaHndeckuil, JMHAMUYECKUNH MEXaHUYEeCKUN 1
TEPMOMEXAHUYECKUN aHAIN3 IOJIMMEpPOB. PaspyuieHne noauMepHbIX Tell. MexaHuyecuke
CBOIICTBa HAHOKOMIIO3UTOB.

1.3. Hccaenosanue IJICHOK U NOKPBITHH Ha OCHOBe
HAHOKOMIIO3UTOB. MeXaHn4yeckue CBOMCTBA IIJICHOK U IOKPBITUN Ha OCHOBE HaHOKOMIIO3HUTOB.
MHoroyHKIIMOHATbHBIE HaHOCTPYKTYpPUPOBAHHBIE ILJICHKU 51 IIOKPBITHS.

HaHocTpyKTypupOBaHHBIE  TPUOOJIOTMYECKHE TIOKPHITUS. MeXaHHMYecKHe CBOWCTBA |
CTaOMIIBHOCTHh HAHOMATEPHAJIOB IIPU BO3ACHCTBHH TEMIIEPATYPHI.

Pa3znes 2. MeToabl ncc/ieIOBAHUS MEXAaHUYECKUX CBOHCTB KHAKHX Cpel

2.1. OcHoBbl peojorun. OCHOBHBIC TIOHSATHS BHCKO3UMETPUH: JedopMaIus,
HaNpspKeHWEe, CKOPOCTh CJBUTA, YIPYTrOCTh, IUIACTHYHOCTh, BA3KOCTh. Kiaccudukarms
MaTepHajoB 10  CTPYKTypHO-MEXaHHYECKHM  CBOiicTBaM. MaTeMaTH4eckue  MOJIEIH,
OITMCHIBAOIINE KPUBbIE TCUCHUS.

2.2. Tunsl peomeTpoB. Poranmonnsie peomerpsl. CS- u CR-peometprl. YpaBaenus s
pacuera CKOPOCTH C/BWTa, HANpPSDKCHHS CABHTa W BA3KOCTHU. l3MepHTeNnbHBIE CHCTEMBI
CUWTHHIAP-IIIMHAPY U «KOHYC-TUTACTHHA». VICTIBITaHUS B PEKMME BBIHYXKICHHBIX KOJICOAHUI.
[Tpumeps! Hanboee PacIPOCTPAHEHHBIX TPUOOPOB.

2.3. OcoGeHHOCTH TeuyeHHs BSA3KOYNPYIMX U CTPYKTYpPHMPOBaHHBIX cped. Kpussie
TCUCHHST HEHBIOTOHOBCKUX JKHIKOCTeH. MaremaTndyeckoe OINUCAaHWE HEHBIOTOHOBCKHX
)Kunkocter. Bsskoynpyroe noenenue renei. M3mepenue tukcorponuu. M3mepenue npenena
TEKYUYECTH.

4. O0beM y4eOHOH JUCHHILJINHBI

B 3aueTHBIX B akagem.

Bunasl yueOHoM paboThl eIMHULIAX Jacax
Oo0mas TpyA0EMKOCTb JMCHMILJIMHBI 110 Y4eOHOMY IIAHY 4 144
Konrakthas pa6ora (KP): 1,42 51
Jlexmmm (Jlek) 0,47 17
JlaGopatopusie 3ansaTus (J1ao) - -
[Tpaktuyeckue 3ansatus (I13) 0,94 34
CamocrositeibHas padora (CP): 2,58 93
KonTtakTHas camocTosiTenbHas paboTa 558 0,2
CaMoCTOATEIbHOE U3YUECHHUE PA3AEIOB IUCLIUIIIMHbI ' 92,8
Bua konTpoJs:
3aueT ¢ OLEHKOMI + +
Bu HTOroBOro KOHTPOJIA: 3auer ¢ OLIEHKOI

B 3aueTHbIx B actp.

Bunasl yueOHOI paboTh eIMHUIIAX qacax
Oo0mast TpyA0€MKOCTb JMCHHMILIMHBI 10 Y4eOHOMY IIaHy 4 108
Konrakthas pa6ora (KP): 1,42 38,25
Jlexmuu (Jlek) 0,47 12,75

Jlaboparopusbie 3ausTus (J1ad) - -
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[Tpaktuueckue 3ausatus (I13) 0,94 25,50
CamocrositesibHas padora (CP): 2,58 69,75
KoHTakTHas camocTosTebHas paboTa 558 0,15
CaMOCTOsITEeIbHOE H3YUYCHHE PA3/ICIOB JUCITUTLIHHBI ' 69,60
Bua konTpoJs:

3ayeT ¢ OLIEHKOM + +
Buj1 H”TOrOBOro0 KOHTPOJIS: 3ader ¢ OLEHKOI

AHHOTanus pabouet mporpaMmsbl JUCHUTLTAHBI
«MeToabl JiazepHOH AMPPaAKIMU B aHAJIM3€ HAHOMATEPHUATIOBY»

1. leap AUCHUIIMHBI - TPHOOPETCHUE 3HAHUHN, YMEHUH, BJIaJICHUNH U (PopMUpOBaHUE

(B1.B.J1B.03.01)

KOMIIETEHIIM B 00JIACTH METO/IOB JIa3epHON AU(paKIiy i aHATN3a HAHOMATEPUAJIOB.

2. B pe3yabrare
MarucTpaTrypbl 10J/KeH:

U3YyYCHHUHA UCHUILIMHBI

Obnadamyp cleyIOIUMHA KOMIETEHIUSIMHU:

dopMupyeMble KOMIIETEHIHU

NuaukaTopsl J0CTHXKEHUsT KOMIIeTeHIH

IIK-1 Cnocoben
JIMarHOCTHUPOBATh CTPYKTYPY
MaTepuaia Ha MUKPO U
HAHOYPOBHE

I1K-1.3. Bnazseer onbITOM ONpeaeNneHus: CTPyKTYpHI
MaTepuaia ¢ UCIOJIb30BaHuEeM AU(PPAKIIMOHHBIX U
CIIEKTPAJILHBIX METOOB.

IIK-2 CnocobeH caMOCTOATEIBHO
HpOBOI[I/ITI) HaquO'
UCCIIEI0OBATEIbCKUE PAOOTHI 110
CO3JIaHUs, UCCIIENOBAHUIO U
NPUMEHEHHIO HAHOCUCTEM U

MK-2.1. ®opmupyeT TpeOOBaHHS K SKCIIEPUMEHTATHHBIM
oOpa3iiaM HaHOMaTepHUaJIoB U HAHOCUCTEM U pe3yiibTaTaM
Hay4YHO-UCCJIEI0BATEIbCKUX paboT MO UX pa3paboTKe;
IIK-2.2. BeiOupaet MeTobl U CPEICTBA MPOBEICHUS
HCCIIEIOBaHUM U pa3palboToK;

IIK-2.3. Onpenensietr myTH pEIeHUs HAYYHBIX U

o0yyawimiics 1m0 MnporpamMmme

HaHOMAaTepHaoB
TEXHHUYECKUX 3a7a4 B o01acTu paboT Mo CO3/1aHuIo,
WCCJICIOBAHUIO U TPUMEHEHUIO HAHOCUCTEM U
HaHOMAaTepHaoB
3Hamy:

- TEOPETUYECKUE OCHOBBI CTATUUECKOTO M IMHAMUYECKOTO PACCEUBAHMSI CBETA
- YCTPOICTBO M IPUHLIKII pabOTHI JIa3epHBIX aHAJIM3ATOPOB pa3Mepa YaCcTHULL
- BO3MOKHOCTH M 00J1aCTH NPUMEHEHHs METOJIOB AMHAMUYECKOTO CBETOPACCESIHUS IS
HCCJIEIOBaHMsI HAHOMATEpUaJIOB

ymems.
- aHAJIM3UPOBATh H300paKeHHsI U JaHHbIE, IOJYyYEHHBIE METOJO0M JUHAMHYECKOIO
paccesiHUsI CBETa;
- hopMyITHpOBaTh TEXHHYECKHE TPEOOBAHUS K O0BEKTAM UCCIEIOBAHUS;

8naoems:
- HaBbIKaMU  00pabOTKH U
JUHAMHYECKOIO PACCEsSHNUs CBETA;
- MEeToJlaMi  paboThl C HAyyHOM JUTEpaTypoll U  3JIEKTPOHHO-OMOIMOTEYHBIMU
pecypcamu, CBA3aHHBIMU C IPUMEHEHHEM Ja3epHoN AudpakIuy Ui aHaJIM3a HAHOMATEPUaoB.

3. Kparkoe cogep:xanue JUCUMIIIIMHbI

Pasnea 1. Teoperndeckue 0CHOBBI CBETOPACCESIHUS

1.1. Bpenenme. JIuarHocTMka M MeTOAbI HCCJIAEAOBAHMS HAHOMATEPUAIOB M
HAHOCTPYKTYP. Meroas! onpenenenus pazMepa yactull. CUTOBbIN MeTof. CequMeHTalOHHBbIN
meton. Kongykromerpuueckuit mMeroa. Meroa MUKPOCKOIWHU, Pa3HOBUIHOCTH MHUKPOCKOIIOB.
TexHHuUecKoe OCHaIIEHHE, 001asi KOHCTPYKILHUS 3JIEKTPOHHBIX MUKPOCKOIIOB U XapaKTEPUCTHUKU
uH(pOpMallMK, TOJTy4aeMOH C HCHOJB30BAaHUEM pA3IUYHO OCHAIICHHBIX MHKPOCKOIIOB.
Paspemaromas crnocoOHOCT MHUKpOCKONoB. [lonroroBka oOpa3loB uis HCCIEIOBaHUS Ha
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Mukpockomnax. Onpenenenue  auamerpa  Hechepuueckux — vyacTul.  [IpuHIMNUAILHBIE
BO3MO>KHOCTH 3JIEKTPOHHBIX MUKPOCKOIIOB B CJIy4ae WX MPUMEHEHUs JUIsl aHAJIM3a MaTepUalioB.

1.2. TeopeTnueckne ocCHOBBI cBeTOpaccesinus. Victopus cBeropaccessnua. OnTuyecKui
JMana3oH 3J€KTPOMarHUTHBIX BOJH. PU3UUYECKHE OCHOBBI IIPOLIECCOB PACCESAHUS U MOIJIOIIEHUS
cBeTa. YCIOBHA M BHIBI POIJIEEBCKOTO paccesHus. PaccesHue ManplMU —4YacTULAMU
NOJISIPU30BAaHHOTO M HEMOJIIPU30BAHHOTO cBeTa. PaccesHue Ha QUIyKTyanusx M YacTULAX.
SBnenust, HaOIrOAOIUECS TIPU PACIIPOCTPAHEHUHN CBETa B JIUCIIEPCHBIX CUCTEMaX. YTNPYroe u
HEYIIPYroe paccesiHue.

1.3. Teopusi M0JIeKYJISAPHOTO paccessHusi cBeta. SABnenus Manaensimrama-bpuitosna
u Pamana. JlazepHas CHEKTpOCKONHMs KOMOMHAIIMOHHOTO paccestHuA. BbIHyXIeHHOe
KoMOHMHaIMOHHOE paccesHue. Mojenb Jlopenna. Teopusi Panes MonekymnsipHOTo paccesHusl.
OcHoBHbIe ciencTBust Teopun Panes. MosekymsipHoe paccessHue Ha QIIyKTyalusix aHu30TPOITUU
B raze. MounekymnspHas pedpaxiusi.

Pa3nen 2. /lunaMu4yeckoe U cTaTH4YeCKOe pacceHBaHUe CBETa

2.1. Iloriomenne u paccesinue cBeTa cdepuyeckod uvactumei (teopuss Mmu).
CnexTpanbHble XapaKTEPUCTHKUA pACcCesTHUS CBeTa Ha CEepUYecKUX uYacTulax. BrusHue
CTPYKTYpbl M (OpPMBI pPACCEHBAIONIMX YACTUIl HA ONTUYECKUE XAPAKTEPUCTHKHU IUCIIEPCHOU
cucteMbl. OCOOCHHOCTH MHAMKATPHUC PACCESTHHS HAa CPEPUIECKUX YACTHUIAX B 3aBHCUMOCTH OT
pa3Mepa M OINTHYECKHX IMOCTOSHHBIX. BekrtopHas nuarpamma Mu. Teopus @paynrodepa.
MHorokpatHoe pacceuBanue. CTaTHUECKOE paCCEMBAHUE CBETA.

2.2. JIunammu4eckoe paccenBaHue cBeTra. OCHOBHbICE WJIEHM JUHAMHYECKOIO
paccenBaHusl cBeTa. [lapameTpsl oIpeneiaeHus: METOAOM JUHAMHYECKOI'0 CBETOpPACCEsSHUs
['unpoauHamMudeckuii  auameTp. DJIEKTPOKMHETHUECKUU TMOTEHIHAN. DJIEKTPOKHMHETUYECKUE
apinenns. Teopuss JDC. Monekynsipuas wmacca. CpaBHEHHE METOJOB CTaTHUYECKOTO |
JTUHAMHYECKOTO paccesHUs CBETa.

Pasnen 3. JlazepHble anaan3aTopbl. CXeMbl yCTAHOBOK

3.1. CocraBHble 3JI€MEHTHI AHAJIM3ATOPOB pa3Mepa yYactul. Jlazepbl, TpUHIMI
paboTel na3zepa. Bunbl nazepoB. AkTuBHas cpena JsasepoB. Hakauka, MEXaHU3M «HAKauKu»
na3zepoB. OnTuueckuil pe3zoHaTop. XapaKTEpUCTHKN KayecTBa M3IIy4EHUs J1a3epoB. [[eTeKTopsl
¢dboTtonoB. ®oTodMHCCHOHHBIE ycTpoiicTBa. [Ipubop xoppemnsiuu. Cucrema cueta OTOHOB.

3.2. IlpuHUMNHMAJbHBbIE  CXeMbI  YCTAHOBOK  JIa3ePHbIX  AHAJIHU3ATOPOB.
[TpuHIMNIaIbHBIE CXEMBbl YCTAaHOBOK JIa3epHBIX aHanu3aTopoB kommnanuu Fritsch, Malvern,
Horiba u mpouee. [IpuGopsl, ocoOeHHOCTH MOeNel Ja3epHbIX aHATM3aTOPOB, JOMOIHUTEIbHBIE
mMonynu. [Ipumenenne meToaa nazepHoi qudpakiuu s KCCIe0BaHNs HAaHOMAaTEPHAJIOB.

4. O0beM yueOHOM TUCIUTITHHBI

B 3aueTHBIX B akanem.

Bunpl yueOHOI paboThI eANHULAX yacax
OO01mas TPyA0eMKOCTh JHCHUILIMHBI 110 Y4e0HOMY IJIaHY 5 180
KonraktHas pa6ora (KP): 1,42 51
Jlexmmm (Jlek) 0,47 17
JlaGopaTtopusbie 3ansaTus (J1ad) - -
[Tpaktuueckue 3anstus (I13) 0,94 34
CamocrositesibHas padora (CP): 2,58 93
KonrakTHas camocrositenbHast pabora 258 -
CaMocTOATEIbHOE N3YUEHHUE PA3AEIOB IUCLIUIIIMHbI ' 93
Bua konTpous:
JK3aMeH 1,0 36
KonrakTHas paboTa — mpoMexXyTOYHAas aTTeCTalus 10 0,4
IToAroTOBKA K SK3aMEHY ’ 35,6
Bua uToroBoro KOHTpoJIA: IK3aMeH
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B 3aueTHbIx B actp.

Bunst yueOHoii paboThI €IMHULIAX qacax
Oo6masi Tpy10eMKOCTh JUCHHUIIJIMHBI 10 Y4eOHOMY MJIaHy 5 135
KonTakTtHas padora (KP): 1,42 38,25
Jlexumu (Jlek) 0,47 12,75
JlaGopaTtopHsbie 3ansaTus (J1ad) - -
[Tpaktuueckue 3ausatus (113) 0,94 25,50
CamocrositesibHas padora (CP): 2,58 69,75
KonrtakTHas camocTosiTenpHas paboTa 258 -
CamocTosITeIbHOE H3YUYCHHE Pa3/IeIOB JUCITUTLIHHBI ' 69,75
Bua kxonTposs:
9K3aMeH 1,0 27
KonraktHas paboTa — mpoMeXyTOYHAS aTTECTAIHS 10 0,3
[TOArOTOBKA K SK3aMEHY ’ 26,7
Buj HTOroBOro KOHTPOJIS: JK3aMeH

AnHoTanus paboueil mporpaMmbl AUCHUIUINHBI
«30H10Basi MUKPOCKOIIHSI»
(b1.B.[1B.03.02)

1. Heap mucuumianubl — GopMupoBaHue y OOyYaIOUIMXCS 3HAHMKA O CKaHHUPYIOIIEH
30H/I0BOH MHKPOCKOIIMM, €€ TEOPETHMYECKUX OCHOB, IMPHHLMUIOB pPabOThl U BO3MOXKXHOCTU
WCIIOJIB30BaHNUs JUUISl aKTyaJIbHBIX 33/1a4 HAHOTEXHOJIOTMU U HAHOMAaTEPHUAJIOB.

OCHOBHBIMH 3aJa49aMHU AU CUHUIIMHBI SBISIOTCS:

- npuoOpeTeHHH OOydYarolMMUCA 3HaHUM 00 YyCTpoicTBE M NPHUHLUIE pPabOTHI

CKaHUPpYOIEro 30HA0BOT'O0 MUKPOCKOIIA,

- (opmupoBaHue Yy OOy4YalOIMUXCA CHUCTEMHBIX

CKaHI/IpyIOH_[eﬁ 30HI0BOM MHKPOCKOIINH,

3HAHUA B 00JIaCTU METOHOB

- (dopmupoBaHHEe y OOYYAIOMIMXCS TOHHUMAHUS O BO3MOXXHOCTAX W OTPAaHUYCHUS
UCIIONIb30BAaHUsI METOJOB CKAaHUPYIOLIETO 30HJOBOTO MHKPOCKONA B Pa3lUYHBIX 00JacTsIX
HAaHOMATEPHAJIOB, BBIPAOOTKA HAa OJTOM OCHOBE CHCTEMHOrO0 TOJXO0/Ja K TOCTaHOBKE U
BBITIOJTHEHUIO HAYYHBIX HCCIEIOBAaHHM B yKa3aHHOW 00JIacTH, CIOCOOHOCTH aHAlW3UpPOBATh U
KPUTUYECKH OLIEHWBATh IMOJIYy4YaeMble pE3yJIbTaThl, MpejaraTh MyTH PEIICHUS MMOCTABIECHHBIX

3az1ad.
2. B pe3syabrarte
MArHCTPaTypPhI JOJIKEH:

H3YyYCHUH JTUCHUIIIMHBI

o0yyamomuiics N0 nporpamme

Obnadamye CIENYIOMMMHA KOMIICTCHITUSIMU

dopmMupyeMble KOMIIETEHIMU

NHaukaTopbl 10CTHKEHUS] KOMIIETeH I

ITIK-1 CriocobeH muarHocTupoBaTh CTPYKTYPY
MaTepuaia Ha MUKPO U HAaHOYPOBHE

ITK-1.3. Bnajieet ompITOM ONpeeICHUs
CTPYKTYpPBI MaTepHalia ¢ UCIIOJIb30BaHUEM
TUGPAKIIUOHHBIX U CIIEKTPAIBHBIX METOJIOB.

ITK-2 CriocoGeH caMOCTOATEIHHO MTPOBOUTH
HAYYHO-UCCIIeIOBATENbCKIE PabOTHI MO
CO3/IaHHUSI, UCCIICIOBAHHIO W IPUMEHEHHIO
HAHOCHCTEM M HAaHOMATEPHAJIOB

IIK-2.1. ®opmupyet TpebOBaHUS K
AKCIIEPUMEHTAJIbHBIM 00pa3am
HaHOMAaTepHaJoB U HAHOCHCTEM U
pe3yabTaTaM Hay9IHO-HCCIIEOBATEILCKUX
paboT 1o ux pa3paboTke;

ITK-2.2. BeiOupaeT MEeTOIBI ¥ CpeicTBa
MIPOBE/ICHUS MCCIEIOBAHUHN U pa3paboToK;
IIK-2.3. Onpenenser MyTH pelIeHUs] HAyYHBIX
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Y TEXHUYECKHUX 3a7a4 B 001acTH padboT 1Mo
CO3/IaHHIO, UCCIICIOBAHUIO U TIPUMEHEHUIO
HAHOCHCTEM M HAHOMATEPUAJIOB

3HaMb:
- KJIaccU(pUKAIMIO METOJIOB CKaHUPYIOIIEH 30HI0BOM MUKPOCKOIIUH;
- YCTpOMCTBO, MNPHHUMI paboThl W (HU3UYECKHE OCHOBBHI CKAHUPYIOIIUX 30HIOBBIX
MHUKPOCKOIIOB;
— IPUHLMIIBI pean3alii aTOMapHOr0 pa3pelieHNs B CKAHUPYIOIIMX 30HA0BbIX MUKPOCKOIIAX;
- o0Iue npeicTaBlIeHus O pa3pellaroiiell ClloCOOHOCTH pa3IuYHbIX BUJIOB;
— BO3MOXXHOCTHU M 00J1acTH IpuMeHeHus MeToaoB C3M aist ucciae10BaHus HAHOMaTepHasoB.
ymemy:
- aHaJIM3UPOBATh M300paKeHUs U JaHHBIC, TOIy4YEeHHBIC pa3IuuHbIMU MeToamu C3M,;
— KOPPEKTHO ONpeAessiTh MOp(HOJOrHu0 HAHOOOBEKTOB U HAHOMATEPHAJIOB;
- UCIOJb30BaTh CTaHJApTHbIE MeTOAUKN C3M Jy1s1 aHaIM3a HaHOMAaTEPUAJIOB;
- (opMynHupOoBaTh TEXHUUYECKHE TPEOOBAHUA K 0OBEKTAM HCCIIEI0OBAHHUS.
enademsn:
— HaBbIKaMH 00pabOTKH M300pakeHUH, MOIYyYEHHBIX pa3aIuuHbIMU MeToaaMu C3M;
- TPUHIMIIAMH TPOBEJCHUS OJKCIEPHUMEHTAa Ha COBPEMEHHBIX MNPHOOpax CKaHHPYIOMIECH
30HJ0BOM MUKPOCKOIIUY;
- MeTroJamMH paboThl C HAYYHOH JTUTEPATypOil M 3IEKTPOHHO-OMOIMOTEYHBIMU PECYpCaMHu IO
TEOPETUYECKUM U TEXHOJIOIMYECKUM aCIEKTaM CKaHUPYIOLEH 30H10BOM MUKPOCKOIIMH.

3. KpaTkoe conep:kanue JUCHUIIHHBI:

Paszpnen 1. OcHoBBI ckaHupYIOLIeli 30H10B0H MuKkpockonuu (C3M)

Paznea 1.1 CoBpeMeHHbIe MeTO/IbI BU3YATH3AIUM HAHOMATEPHAJIOB.

CoBpeMeHHbIE  METOJAbl  BU3yalU3allMd W  HUCCIENOBaHMS  HAHOOOBEKTOB U
HaHoMmarepuanoB. lloHaTusa paspemaromeii CHocoOHOCTH U AUPPAKIMOHHOTO Ipeena.
ATOoMapHOE pa3pellleHHE B COBPEMEHHBIX MeTonax HccienoBaHus. CpaBHEHHE OCHOBHBIX
MUKPOCKOIIMYECKUX METOJ0B (ONTUYECKHE, JJEKTPOHHBIE, 30HJ0BbIE). [Ipeumymiectsa,
HEOCTaTKW M O0JIaCTM  NPUMEHEHHUS  CKAaHUPYIOIIEH  AJIEKTPOHHOW  MUKPOCKOIHH,
MPOCBEUYMBAIOIIEH 3JIEKTPOHHON MUKPOCKOIIUH U CKAHUPYIOIIEH AIEKTPOHHOW MUKPOCKOIIHH.

Paznen 1.2. Beegenune B C3M.

Uctopus C3M. VerpolicTBO W HNpUHIMI  pabOThl  CKAHHUPYIOIIUX  30HAOBBIX
MUKpocKonoB. OcHoBHble aneMeHThl C3M. Ckanepwl. Cucrema oOpaTHOM CBsI3U. 30HIOBBIE
natuuku. [Ipunnun dopmupoBanust uzodpaxenus B C3M. 3amura OT BHEIIHUX BO3ICHCTBHIA.
Knaccugukanus metonoB C3M. CpaBHeHHe paspelarolieil cmocOOHOCTH pas3iIMuYHBIX BUIOB
C3M.

Pasnea 1.3. Ckanupyromas TyHHeabHas Mukpockonusi (CTM).

Ousnueckue ocHOBbl CTM. DneKkTpoHHBIE CTPYKTYpbl TBEpPJAOTO Tela U €ro
nosepxHocTu. TyHHenbHbIN 2P dexT. Texundeckne ocHoBEl CTM. KoHCTpyKIIMU CKaHUPYIOIIUX
TYHHEJIbHBIX MHUKpOCKOMoB. Pexumbl paborei CTM. Meton mnocrosiHHOW Toka. Merton
MOCTOSIHHOM  BBICOTBI. MeTrosl oToOpaxeHue paboThl BbIxojaa. Peanusanus aromMapHOTro
pa3pelieHusi B CKaHHUPYIOIIEM TyHHEIbHOM MuKpockone. Orpanndenus CTM. Peamuzanus
aTOMapHOTO pa3pelleHus] B CKAHUPYIOIEM TYHHEIbHOM MUKpoOcKone. [ToaroroBka noBepxHoctu
tBepabIx Ten it CTM uccienoBaHui.

Pa3zpnen 1.4. AToMHO-cu10Basi MUKpockonusi (ACM).

CuiioBoe B3aMMOJICHCTBHE 30HJIOBOTO jJaTunka W oOpasma. I[lorenmman Jlennapna-
Jxonca. ACM 30HIBI: BHUJBI, CIOCOOBI M3TOTOBIIEHUS, OCHOBHBIE MapameTpbl. KoHCTpykims
ACM. CnocoObl peructpaii OTKJIOHeHUs KaHTuieBepa. Pexumsbl padotel ACM. KontaktHas
aTOMHO-CHJIOBasl MMKPOCKOIHMSI- METOJ IIOCTOSIHHOW BBICOTBI, METOJ| IOCTOSIHHOM CHJIB,
KOHTakTHBIM MeToja paccornacoBanusi. Hemocratkum konTtaktHOM ACM. IlomykoHTakTHas
aTOMHO-cHUJI0Bast MuKpockonus. [IpeumyiectBa u HepocTaTku noiaykoHTakTHOH ACM. Kpussie
3aBUCUMOCTH CHJIBI OT paccTosiHudA. JlarepanbHoe B3aMMOAEHCTBHE 30HIAa U oOpasla.
Muxkpockonus natepanbHbIX cwil. Paszpematomas criocoonocts ACM. beckontaktHas ACM.
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Bo3moxknoctn OeckontaktHOo ACM. lcmonp3oBaHue OpraHUYECKMX MOJIEKYJI B KadecTBE
30H0B 111 C3M. HanotpyOxu — natunku C3M.

Paznen 1.4. Ckanupyomasi 0JIMKHeNnoJabHasi onTuyeckass Mukpockonusi (CBOM).

Teopernueckue ocHoBsl CBOM. DOddexktuBHOEe mpeojoieHHe  ONTUYECKOTO
mudpakmuonHoro  mpeaena.  3oHasl CbOM:  Ttumbl, wu3roromieHue.  KoHCTpykumm
OJINKHENOJBHBIX ONTHYECKMX MHMKPOCKOINOB. KOHTpOib paccTosHMS MeXAy 30HIOM U
MOBEPXHOCThIO. Peanmuzanms cucrembl oOpatHOM cBsizu. Paspemaromas crnocooHocth CHOM.
Pexumel pabotsl u Buasl CBOM. Kongurypamus CbOM ¢ moaynem UK-Dypeoe.

Pasznea 2. Bosmosxxknoctu C3M.

Paznea 2.1. Ipyrue Buast C3M.

Mukpockonus cuil TpeHus. MeToa MOAysSuuu Cuibl. MHOTOMpPOXOAHBIE METOJIUKH
pabotel C3M. OnexktpocuioBas Mukpockonus. CxkaHUpyrolass €MKOCTHasi MHUKPOCKOIIMSL.
Merton 3ou1a KenpbBuna. MaruutHas cunobas Mukpockonus (MCM). Ipunmun pa6otsr C3M B
pexume MCM. Ksasucraruueckue meroauku MCM. Konebarensubie meroguku MCM.
3onnoBbie npatuuku it MCM. Jlutorpapus B C3M. CTM, ACM mutorpadus. AHOIHO-
OKHCITUTENbHAsT TUTOTpadus.

2.2. Boamoxnoctu C3M.

[IpeumymectBa u Hepoctatku C3M. Cramgaptel C3M. HMckaxenue H300paKeHHs
ckaHepoM. VckaxkeHusi, CBSI3aHHBIE C 30HJOBBIM JaTYMKOM. VICKa)keHUs, CBSI3aHHBIE PEKHUMOM
padorer C3M. KamubpoBka C3M. IlpuHuunel KOppeKTHpOBKH u3zo0paxeHuit C3M.
Bo3MokHOCTH aTOMHO-CHIIOBOM MUKPOCKOITUU B OIpeAeneHU (OpPMBI U pa3MepOB HAHOYACTHUIL
METAJJIOB U UX COEAUHEHMH. METOOUKM BOCCTAHOBJIEHMSI pPEajIbHOW I'€OMETPUM OOBEKTOB
uccienoBanusit ACM. Bo3M0OKHOCTh TPOBECHUS HEPa3PYIIAIONINX UCCIECTOBAHUI ¢ TOMOIIBIO
ACM.

Paznen 3. [l pumenenue C3M

Pasnen 3.1. Ilpumenenue C3M s HCCIeI0BAHMS OCHOBHBIX KJIACCOB
HAHOMATEPHAJIOB.

AtomapHoe paspemieHue, gocturHyroe c mnomombio CTM. Ilpumenenne MCM.
[Tpumenenus OnMXHENONbHOW oONTUKU. VcciaenoBaHue BOJOPOJHBIX cBs3eil. OmnpeneneHue
pas3mepoB u (opmbl HaHouactull. MccnenoBaHuss MOPQOJIOTMM U JIOKAJIBHBIX CBOMCTB
MOJIMMEPHBIX MaTepuasioB. MccaenoBaHMsl MarHUTHBIX HAHOYACTHUIL U CTPYKTYp Metogom MCM.
Beruucnenue anresuonnbix cuin Merogom ACM. Bo3moxknoctu u mnepcnektuBel ACM B
UCCJIEIOBAHUM CHHTETHYECKUX XHWMHUUYECKMX BOJIOKOH. lccnenoBanve HaaMOJIEKYISPHON
CTPYKTYpbI IOJTUMEPOB U KOMITO3UTOB. Vcnionb3oBanue C3M s uccienoBanust MophosIoruu u
IIPOLIECCOB POCTA.

Paznen 3.2. UccienoBanue 61os10ru4ecKux 00beKToB ¢ momMoumbo C3M.

Hcnone3oBanne C3M B pasznuusbiX cpenax. BosmoxkHoctn C3M ans ucclieqoBaHUs
00BEKTOB B JKMIKMX cpefax. IIpUMHIMIBI NPUTOTOBIIEHHS OHOJOTMYECKMX OOBEKTOB st
uccnenoBanus ¢ nomourslo C3M. B03MOXHOCTM B HCCIEIOBaHMM OEIKOBBIX MOJIEKYJ C
nomompbio C3M. WMsyuenune JIHK. WccnemoBanust BupycoB u Oaktepuit. MccimemoBanue
aJre3MOHHBIX B3aUMOJICHCTBHIA.

Pasnen 3.3. CoBpemennbie npudopbl 1 MeToabl C3M.

OCHOBHBIE MPOU3BOJUTENN CKAHUPYIOIIUX 30HAOBBIX MUKpOCKONOB. dopmar nanubix B C3M.
Bapuantel Buzyanuzanun C3M nzobpaxenuil. KonnuectBenusiit ananu3 C3M n3o0paxkeHuil.
CrartucTrdecKkuil aHaIu3 U300paKeHHH, TTOTyYeHHBIX ¢ oMot C3M.

4. O0beM y4eOHOI JUCHMIIIIMHbI

B 3aueTHEBIX B akazem.
Bunpt yueOHo# paboThI eAMHULAX yacax
O01as Tpya10eMKOCTh JUCHUILIUHBI 110 Y4€0HOMY IJIAHY 5 180
KonTakTHas padora (KP): 1,42 51
Jlexmn (Jlek) 0,47 17
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JlaGopaTtopHsbie 3ansaTus (J1ad) - -
[Tpaxtuueckue 3ausatus (113) 0,94 34
CamocrositesibHas padora (CP): 2,58 93
Konraktnast camocrosiTenbHasi pabota 258 -
CaMocToATEIbHOE U3YUEHHUE PA3AEIOB IUCLUIIIMHbI ' 93
Bua konTposs:
IK3aMeH 1,0 36
KonrtaktHas paboTa — mpoOMeXyTOYHAs aTTECTaIH 10 0,4
ITo/IrOTOBKA K 9K3aMEHY ’ 35,6
Bu1 M TOroBOro KOHTPOJIS: JK3aMeH
B 3aueTHbIx B actp.

Bunst yueOHOI paboThI €QUHULIAX yacax
O01as TPYA0eMKOCTh JUCHUILUIMHBI 110 y4eOHOMY IIaHY 5 135
Konrakthas pa6ora (KP): 1,42 38,25
Jlexuun (Jlek) 0,47 12,75
JlabGopaTtopusbie 3ansatus (J1ab) - -
[Tpaktueckue 3anstus (I13) 0,94 25,50
CamocrositesibHasi padora (CP): 2,58 69,75
KonrtakTHas camocrositenbHas pabota 258 -
CamocTosTeIbHOE U3YUEHHE Pa3/IeI0B AUCIUILIMHBI ' 69,75
Bunx koHTpoOJIS:
IK3aMeH 1,0 27
KonrtakTHas paboTa — mpoMexXyTO4YHas aTTeCTalus 10 0,3
[ToArOTOBKA K SK3aMEHY ’ 26,7
Bujx uTOroBOro KOHTPOJIS: JK3aMeH
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5.4 IlpakTuka
Oobs13aTesIbHAsA YaCTh
Y4yeOHasi NPAKTHKA: NPAKTHKA 0 NOJYYEHHUIO NEPBUYHBIX NPOGeCcCHOHATBHBIX
YMeHHil 1 HABBLIKOB
(62.0.01(y))
1. Heab nmpakTHKM MO MOJYYEeHUIO MEPBHYHBIX NPOGEeCCHOHAJbHBIX YMEHMHAd H
HABBIKOB — TOJIy4YeHHE OOYYalolIMMCS MEPBHYHBIX MPO(PECCHOHATBHBIX YMEHUN U HAaBBIKOB
MyTeM CaMOCTOSITEIbHOIO TBOPYECKOIO BBIMOJIHEHHs 3a/lad, MOCTaBIEHHBIX MpPOrpaMMoin

MPaKTUKH.
2. B pe3syabrare
MarucTpaTrypbl 10J/KeH:

U3YyYCHHUHA NUCHUIIJIMHBI

o0yyamomuiicss 1o mnporpamMmme

Obnadamy clieqyIOIUMUA KOMIETEHIUSIMHU:

@®opMupyeMble KOMIIETEHIHU

NHaukaTopsl 10CTHKEHUS KOMIIETEeH Ui

YK-2. CnocobeH ynpaBisiTh IPOSKTOM Ha
BCEX dTamax ero )KH3HEHHOTO IHKJIa

YK-2.1. ®opmynupyeT Ha OCHOBE
MOCTABJICHHON MPOOJIEMBI IPOSKTHYIO 3a7ady
U CII0c00 ee peIIeHHs Yepe3 pean3aliio
MIPOEKTHOTO YIIPABIICHHSL.

OIIK-4 CrocoOeH BBIOIHITH HCCIIEI0BAHUS
[IPU PEIICHUN NUH)XEHEPHBIX U HAyYHO-
TEXHUYECKUX 3aJ1a4, BKIItOUas IJIAHUPOBAHUE U

OIIK-4.1. CocraBinsieT njaaH Hay4yHO-
UCCIIEJ0BATEIbCKON NESITENbHOCTH, BKITIOYAs
JUTEPATYPHBIN TIOMCK, CPOKU U

noCIaca0BaTCIbHOCTD 3KCH€pI/IMeHTaHI>H0ﬁ
pa6OTLI, O6CY)KI[€HI/I${ " aHaJin3a pe3yJIbTaTOB

MIOCTaHOBKY CJIO)KHOT'O IKCIIEPUMEHTA,
KPUTHYECKYIO OLEHKY U UHTEPIPETALINIO
pe3ybTaToB

OIIK-7.1 Vcnosb3yeT TEXHUYECKYIO U
CIPaBOYHYIO JUTEPATYPy, HOPMATUBHBIC
JIOKYMEHTBHI NP BBIIOJIHEHUHU
MCCJIEI0BATENIbCKOM paboThl B 00J1aCTH
TEXHOJIOTUU U METOOB AUArHOCTUKH
HaHOMaTEepPHAJIOB

OIIK-7 CnocobeH pa3pabaTsiBaTh U
AKTyaJIM3UPOBATh HAYYHO-TEXHUICCKYIO
JOKYMEHTAIMIO B 00JIaCTH MOIyYESHUS
HaHOMaTepHAaJIOB

3Hamb:

— TOpSAJOK OpraHM3alliM, IJAaHUPOBAaHUS, MPOBEIACHHUS U oOecrnedyeHus HaydHO-
HCCIIEIOBATENBCKUX PabOT C UCTOIH30BAHUEM COBPEMEHHBIX TEXHOIOTHIA;

— TOpSAJOK  OpraHW3aluH,  IUTAHUPOBAHMS,  TPOBEACHHS W OOecleyeHUs
00pa30BaTeNbHOM 1eATEIbHOCTH 110 MPOGUITIO U3y4yaeMOU MPOrpaMMbl MarucTpaTypsbl.

ymemy:

— OCYIIECTBISTh MOUCK, 00pabOTKYy M aHAIW3 HAayYHO-TEXHUYECKOW HMHQpOpMAIUH IO
PO UITIO TPOUIEHHOM MPAKTUKH, B TOM YHCIIe ¢ TpuMeHeHueM Internet-rexuosnorwuii;

— HCIOJB30BaThb COBPEMEHHBIC MPUOOPHI M METOAUKH TO TPODUII0 MPOrpaMMBbl
MarucTparypbl, OPraHU30BBIBaTh MPOBEACHUE HKCIIEPUMEHTOB M HCHBITAHUW, MPOBOAUTH HX
00paboTKy U aHaJTU3UPOBATh UX PE3YJIbTATHI;

—  BBITIOJHATH TeJarorudeckue (QyHKIMH, MTPOBOJUTH MPAKTHUECKUE W JTaOOpaTOPHbBIS
3aHSTHSI CO CTYACHUECKON ayJUTOPHE 10 BBIOPAHHOMY HAIPABIICHUIO MOJATOTOBKH.

enaoems.

— CHOCOOHOCTBIO U TOTOBHOCTBIO K HCCIIEIOBATENBLCKON AESITENbHOCTU MO MPOQUITIO
M3y4aeMoil MporpaMMbl MarucTpaTyphl;

— METOAOJIOTMUECKMMHU TOJXO0JaMH K OpraHu3allid HAayYHO-UCCIEIOBATEIbCKON U
00pa3oBaTeNnbHOM IeATENbHOCTH;

— CHOCOOHOCTBIO HA TPAKTUKE HCIOIb30BaTh YMEHHUS W HABBIKM B OpraHU3alluU
HAYYHO-HCCIIEIOBATENIbCKUX U MPOEKTHBIX padoT;

— HaBBIKAMU BBICTYIUICHUM TIepes] Y4eOHOU ayAuTOpueH.

3. Kparkoe copepkaHue Yy4eOHOH NPAKTHKH - TPAKTHKH 10 TMOJYYCHHIO
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NePBUYHBIX MPO(ecCHOHATBHBIX YMEHH U HABBIKOB

Vuebnas IMMPpAaKTHUKa BKIOYACT ITAllbl O3HAKOMIICHUSA C MCTOJOJIOTUYCCKUMHU OCHOBAMU U
IPAaKTUYECKOI0 OCBOCHMS NPHUEMOB OpPraHU3alMM, IUIAHUPOBAHMsI, IPOBEACHUSA U oOecleYeHus
HAy4YHO-HCCIIEJOBATEIILCKOM M 00pa3oBaTENbHOM  AEATENBHOCTH,  O3HAKOMIIEHHA  C
NeSITeIbHOCTbIO 00pa30BaATENIbHbIX, HAYUHO-UCCIIEA0BATENbCKUX U MPOEKTHBIX OpraHU3alUi 110
npoIII0 U3y4yaeMoil POrpaMMBbl MarucTpaTyphl.

KonkperHoe cozaepxaHue y4eOHONH TNPAKTUKU ONpEAeNsieTcs WHAWBUIYaIbHBIM
3aJjaHueM O00ydaroIerocs ¢ yu4éToM MHTEPECOB M BO3MOXHOCTEH KadeIpbl MM OpraHH3aluy,
rae oHa npoBojuTca. MHOuBHAyalbHOE 3ajlaHue pa3pabaThIBaeTCs MO NPOPHIII0 M3ydaeMOM
IPOTPaMMbI MarHCTPATYPHI C YIETOM TEMBI BBIITYCKHON KBaTH(PUKALIMOHHON PabOTHI.

4. O0beM NPAKTHKHU

B 3aueTHbIx B akanem.

Bunst yueOHoI paboThI €IMHULIAX qacax
OO6masi Tpy10eMKOCTh TUCIHUIIJIMHBI 10 Y4eOHOMY IJIAHY 3 108
KonTakTtHas padora (KP): 0,94 34
Jlexuun (Jlek) - -
JlaGopaTtopHsbie 3ansTHs (J1ab) - -
[Tpaktiueckue 3ansatus (I113) 0,94 34
CamocrositesbHas padora (CP): 2,06 74
KoHTakTHas camocTosTeNbHas paboTa 206 0,2
CamocCTOsITeIbHOE M3YUYCHHE Pa3/IeNIOB AUCITUTLIMHBI ’ 73,8
Bujx koHTpOJIS:
3a4eT ¢ OLEHKOMI + +
Buj1 H”TOrOBOr0 KOHTPOJIS: 3a4er ¢ oueHKOI

B 3aueTHbIx B actp.

Bunpl yueOHOI pabOTHhI eANHULAX yacax
Oo6masi Tpy10eMKOCTh JUCHHUIJIMHBI 0 Y4eOHOMY IJIaHy 3 81
KonTakTtHas padora (KP): 0,94 25,50
Jlexumn (Jlek) - -
JlaGopatopusie 3ansaTus (J1ad) - -
[Tpaktiueckue 3anstus (I13) 0,94 25,50
CamocrositenbHas padora (CP): 2,06 55,50
KonTakTHas camocTosTenpHas paboTa 0,15
CaMOCTOSATEIbHOC U3YICHHE PA3/ICIIOB IUCITUTIIHHBI 2,06 54,35
Bua kouTpoJs:
3auer ¢ olleHKOH + +
Buj MTOroBOro KOHTPOJIS: 3a4er ¢ oueHKoi

Yacrb, popMupyemMasi ydacTHUKAMM 00pa30BaTeIbHbIX OTHOIICHU
IIpon3BoacTBeHHAsI IPAKTHKA: HAYYHO-HCCIe0BaTeIbCKas padoTa
(52.B.01 (H))
1. Hea» HUP — — popmMupoBanmre yHUBEPCAIBHBIX U TPOPECCHOHATBHBIX KOMITETEHIIUIH
U TpUOOpeTeHHEe HaBBIKOB B 00JaCTM Hay4YHBIX MCCIEAOBAaHUNH B O00JIACTH XHUMHUYECKOM
TEXHOJIOTMM  HAHOMATEpUaJIOB  IOCPEACTBOM  IUIAHUPOBAHUA U OCYILECTBIECHUS
AKCIIEPUMEHTAIIBHOM JESTEIBHOCTH.
2. B pe3yabraTe M3y4YeHUs IUCUMILUIMHBI OO0Yy4YalOIIMiici 1O mporpamMmme
MarucTPaTyphbl A0JIKeH:
Obnadamyp CIeTYIOIUMHA KOMIETEHIHSIMHU:
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®opmupyemMble KOMIIETEHIIUH

NHaukaTopbl 10CTHKEHUST KOMIIETEeH Uil

YK-1. CnocoGeH oCymecTBIsITh KpUTHYESCKHIA
aHaju3 MPoOJEMHBIX CUTYaIlui Ha OCHOBE
CUCTEMHOT'O TI0JIX0/1a, BHIpa0aTHIBATh
CTpaTEruIo ACHUCTBUI

YK-1.1. CocraBisieT aHHOTalLUH 10
pe3yJsibTaTaM Moucka nHpopMaluu u3
JOKYMEHTAJIbHBIX UCTOYHUKOB H
HCCJIEIOBATEIBCKOM JINTEPATYPHI;

YK-1.2. Co3gaer aHaIUTUYECKUI 0030D 110
3aJJaHHOM TeMe, COMOCTaBIIsAS JaHHbBIE
Pa3IUYHBIX UCTOYHUKOB C UCIIOJIH30BAHUEM
KPUTEPUATILHOTO MOAX0/1a;

YK-1.3. Ananuzupyet npodaeMHyIo
CUTYAlIMIO KaK CUCTEMY, BBISBIISIS €€
COCTABJISIOIINE U CBSI3U MEXIY HUMH;
YK-1.4. Onpenensier mpooOebl B
uH(pOopMaIUK, HEOOXOAMMOU JIJIsl PEIICHUS
pOOJIEMHOM CUTYyAINH, U TPOEKTUPYET
MIPOIIECCHI [0 UX YCTPAHEHUIO;

YK-1.5. PazpabaTsiBaeT u coaepkaTeIbHO
apryMEHTHPYET CTPATETHIO PEIICHHS
poOJIEMHOI CUTYyaIli Ha OCHOBE CICTEMHOTO
¥ MEXIUCIUTUIMHAPHBIX TTOAX0/I0B;
YK-1.6. Mcnonp3yeT J10ruko-
METOA0JOTUYECKUI MHCTPYMEHTAPUH IS
KPUTHYECKON OILIEHKH COBPEMEHHBIX
KOHULENI1i Gpui1ocohcKoro u counaibHOro
XapakTepa B CBOeH ImpeaMeTHON 00IacTu

YK-2. Cnoco0eH ynpaBisiTh IPOEKTOM Ha
BCEX ATalax ero JKU3HEHHOTO IHKJIa

YK-2.1. ®opmynupyeT Ha OCHOBE
MOCTaBJICHHOW TIPOOJIEMBI MPOEKTHYIO 33129y
U CIIOCO0 €€ pelIeHus Yepe3 pean3aluio
MIPOEKTHOTO YIPABICHHS

YK-2.2. BeisiBnisieT pe3epBbl U pa3padbaTbiBaeT
Mepbl 0 00ECTIEYEHHIO pexKrMa
pecypcorhHeKTHBHOCTH Ha MPEANPUATHH;
YK-2.3. Pa3zpabatsiBaeT KOHIICIIIHIO TPOSKTA
B paMKax 0003Ha4eHHOW poOIeMbI:
dbopMynupyeT 1enb, 3a/1a4i, 000CHOBBIBAET
aKTyaJbHOCTb, 3HAUUMOCTh, 0)KH]IaeMble
pe3yIbTATHl U BO3MOXKHEIE CEPhI UX
PUMEHEHHUS;

YK-2.4. OcymiecTBisieT MOHUTOPHHT X0J1a
peanu3aly MpoeKTa, KOppeKTUPYEeT
OTKJIOHEHUSI, BHOCHT JOTIOJTHUTEIbHBIC
M3MEHEHHS B TUIaH pealn3alluyl MPOeKTa,
YTOYHSET 30HbI OTBETCTBEHHOCTH YYAaCTHUKOB
MIPOEKTA.

YK-3. CnnocoGeH opraHu30BEIBaTh U
PYKOBOAUTH pabOTON KOMaHIbI, BEIpaOaThIBAs
KOMAaHIHYIO CTPAaTCTHUIO AJI JOCTUIKCHUA
NIOCTABJICHHOU II€JTH

YK-3.1. YuacTByeT B BBITIOJTHEHUH IPOCKTOB
IPyNIIOBOIO XapaKkTepa Ha Pa3IMUHBIX CTAIUAX
UX MOJTOTOBKH U PEATN3ALNHN:
«IJIAHUPOBAHUE — IIPOEKTUPOBAHUE —
IIPUMEHEHNE — ITPOU3BOJICTBOY;

YK-3.2. BeipabaTbIBaeT cTpaTeruio
COTPYIHUYECTBA U HA €€ OCHOBE OPraHU3yeT
0TOOp YWICHOB KOMAH/bI JUISL JJOCTHKEHUS
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IIOCTaBJICHHOM LIEJIH;

YK-3.3. [lnanupyer komMmaHHyto padory,
pacrpenenseT Nopy4eHus U 1eJIeTupyeT
MOJIHOMOYHS WIEHaM KOMAaHJIbI C Y4E€TOM
HWHTEPECOB, OCOOCHHOCTEH MOBEICHUS U
MHEHHUM €€ YJICHOB

YK-4. CiocobeH NpUMEeHsITh COBPEMECHHbBIC
KOMMYHHKATHBHBIC TEXHOJIOTHH, B TOM YHUCIIC
Ha HHOCTPaHHOM(bIX) sI3bIKe(ax), s
aKaJeMUYECKOTo 1 Mpo(hecCHOHATLHOTO
B3aUMO/ICHCTBUS

YK-4.1. [IpeacraBmisieT pe3yabTaThbl
aKaJeMHYeCKON U mpodecCHOHATBHON
JESTEIbHOCTH Ha Pa3IMYHBIX MyOIMYHBIX
MEPOTPHUATHSIX, BKIIOYAs MEKYHAPOIHBIC,
BBIOMpast HanboJsIee MoaXoaAmui hopmar;
YK-4.2. ApryMeHTUPOBaHHO U
KOHCTPYKTHBHO OTCTaNBAaeT CBOU MO3HUIINH U
UJICH B aKaJIEMUYECKUX U TPO(HECCHOHATLHBIX
JTUCKYCCHSIX Ha TOCYJJapCTBEHHOM si3bike PO u
WHOCTPAHHOM SI3BIKC;

YK-4.3. Bnaneet HaBbIkaMU BEeJICHUS J1€TTOBOM
MIEPETUCKHN Ha PYCCKOM M HHOCTPaHHOM
S3BIKE;

YK-4.4. CocrainsieT, IepeBOAUT U
pPENaKTHPYET pa3iNyHbIe aKaIEMUYECKUE
TEKCTHI (pedeparsl, Icce, 0030pbl, CTaThU U
T.1.), B TOM YHCJIE€ HA UHOCTPAHHOM SI3BIKE.

YK-5. Cnnoco0OeH aHanu3upoBaTh U YUUTHIBATH
pa3zHooOpas3ue KyJIbTyp B IIpOLECcCe
MEXKYJIBTYPHOTO B3aUMO/IEHCTBHS

YK-5.1. Ananusupyer BaxHenme
UICOJIOTUIECKHE U LIEHHOCTHBIE CUCTEMBI,
chopMHpOBABIINECS B XO€ UCTOPUUYECKOTO
pa3BUTHSI; 000CHOBBIBAET aKTYaIBHOCTD UX
MCIOJIb30BaHUS MIPH COITMAIEHOM U
MpoeCCHOHAIIBHOM B3aUMOICHCTBUY;
YK-5.2. OGecnieunBaet co3qaHue
HEJNCKPUMHHAIIMOHHON CPEeIIbI
B3aMMOJICHCTBUS MPY BHIMOJTHEHUN
MpoQeCCHOHANIBHBIX 3a71a4;

YK-5.3. BeicTpauBaeT corpaabHoe
npodeCCHOHATBFHOE B3aUMOACHCTBHE C yUETOM
0CO0EHHOCTEN OCHOBHBIX (POPM HAYYHOT'O U
PETUTUO3HOTO CO3HAHMS, IETIOBOM U O0IIIeH
KyJbTYpPBI IPEJCTaBUTENCH APYTUX STHOCOB U
KOH(eCCUH, pa3IMIHBIX CONMALHBIX TPYIIIL.

YK-6. CnocobGeH onpenensits 1
peann30BbIBATh IPUOPHUTETHI COOCTBEHHOI
JEATENLHOCTH U CIIOCOOBI €€
COBEPIIICHCTBOBAHUS HA OCHOBE CAMOOIICHKHU

YK-6.1. OnieHnBaeT cBOM pecypcehl U UxX
npenensl (JITYHOCTHBIE, CHTYaTHBHEIE,
BpPEMEHHBIE), ONITUMAIIBHO UX UCIOJIB3YeT AJIs
YCIIETHOTO BBITIOJTHEHUS IOPYUYECHHOTO
3aJlaHus;

YK-6.2. Onpenensier mprOPUTETHI
poeCCHOHATLHOTO POCTa U CIIOCOObI
COBEPIIICHCTBOBAHHUS COOCTBEHHOM
NeSITEILHOCTH HAa OCHOBE CAMOOLIEHKH IO
BBIOPaHHBIM KPUTEPHSIM;

YK-6.3. BeicTpanBaeT rudkyo
npodeCcCHOHATBHYIO TPACKTOPHIO, HCIIOIB3YS
MHCTPYMEHTHI HENIPEpPHIBHOTO 00pa30BaHusi, ¢
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Y4ETOM HAaKOIUIEHHOI'O OIBITA
npoeCCUOHATBLHON IEATEIEHOCTH U
JTUHAMUYHO U3MEHSIOUINXCS TpeOOBaHUIMA
pPBIHKA TPy Ja.

IIK-1 CnocoGeH AuarHocTUpoBaTh CTPYKTYPY
MaTepuasa Ha MUKPO U HAaHOYPOBHE

IIK-1.1. Bnageet onbITOM OnpeaeeHus
CTPYKTYphI MaTepHalia ¢ UCIOJIb30BaHUEM
CKaHUPYIOIIEH JIEKTPOHHONW MUKPOCKOIIHH;
IK-1.2 Brnageet onbITOM ONPEICIICHUS
CTPYKTYpBI MaTepHalia C UCIIOIh30BAaHHEM
IIPOCBEYMBAIOLIEH YIEKTPOHHOU
MHUKPOCKOIIHH;

IIK-1.3. Bnageet onbIToM onpeaeneHus
CTPYKTYphI MaTepHajia ¢ UCIOJIb30BaHUEM
TU(PAKIIUOHHBIX U CIIEKTPATBHBIX METOIOB;
IIK-1.4. Bnageet onbITOM ONpeaeeHus
CTPYKTYpPbI HAHOMATEPHUAJIOB U
HAHOCTPYKTYPUPOBAHHBIX CPEJI C
UCIOJIb30BaHNEM CKaHUPYIOLIEH 30H10BOM
MHUKPOCKOITHH;

IIK-1.5. BiaageeT onbITOM HCIIOIL30BAHUS
TEPMHYCCKHUX METOOB aHAIM3a JIIs
OTIpe/IeNICHUs] CTPYKTYPhI MAaTEPHAIIOB HA
MUKPO- U HAHOYPOBHE

IMK-2 CriocoGeH caMOCTOATEIHHO MTPOBOIUTH
Hay4HO-UCCIIe0BATEIbCKHIE PAOOTHI 1O
CO3JIaHUS, UCCIICOBAHHUIO U IPUMEHECHHUIO
HAHOCHCTEM M HAaHOMaTEepPHUAIIOB

IK-2.1. ®opmupyet TpeOOBaHUS K
HKCIIEPUMEHTAILHBIM 00pa3nam
HaHOMAaTepHaJloB U HAHOCHCTEM U
pe3yJabTaTaM Hay4HO-HCCIIe0BATENbCKUX
paboT 1o ux pazpadboTKe;

ITK-2.2. Beibupaer MeTo/bI U CpeCTBA
MIPOBE/ICHUS HCCIIEIOBAHNH B Pa3paboToK;
MK-2.3. OnpenenseT myTH penieHnst HayYHbIX
U TEXHMYECKHX 33/1a4 B 00JacTH paboT 1o
CO3JIaHUI0, UCCIIEOBAHUIO M TPUMEHEHHIO
HaHOCHCTEM M HAaHOMAaTepHaJIOB

IMK-3 Crioco0eH k aHATM3y ¥ 0000IICHUTO
Pe3yIbTaTOB HAYYHO-UCCIIEI0BATENbCKUX
paboT, MOUCKY U aHAJIU3y HAYYHOH U
TEXHUUYECKON HHPOpMAIH B 00J1aCTH
HAHOTEXHOJIOTUU Y CMEXHBIX TUCLUUIUIMH IS
Hay4HOU, TATEHTHON U MAPKETUHIOBOU
NOAJEPKKH TPOBOAUMBIX MCCIIEN0BAHUM, K
CaMOCTOSITENIbHOM MOJATrOTOBKE IMyOJINKAIIUiA B
OTEUYECTBEHHBIX U 3apyOeKHBIX U3JaHUIX

IIK-3.1. Umeer ombIT cO0pa, 00pabOTKH,
aHaJM3a U CUCTEMaTH3alMH HayqHO-
TEXHUUYECKON MHpOpMAIK B 00J1aCTH
HAHOTEXHOJIOTHH U CMEXHBIX TUCIIHILINH;
IIK-3.2. OuenuBaer ypoBeHb HCCIeI0BaHUH,
000CHOBaHHOCTD PEJUIaraeMbIX peIIeHUH 1
pEeKOMEHIaluH 10 pean3aluy U
UCTIOJIb30BaHUIO PE3YJIbTATOB HAYYHBIX-
HCCIICTOBAHHIA;

IK-3.3 [Ipon3BOANT CTATUCTHYECKYTO
00paboTKy pe3yJIbTaTOB 3KCIIEPUMEHTAIBHBIX
UCCIIEIOBaHUI HAaHOCTPYKTYPHPOBAHHBIX
MaTepHaloB;

IIK-3.4 MmeeT onbIT MOATOTOBKH PE3yIbTATOB
HAay4HO-UCCIIE0BATEIbCKUX padoT /ISt
yOJMKayy B IEPUOJMYECKOI ITeYaTH.

IIK-4 CriocoOeH nmpeacTaBIsITh HCTOPUIECKUE

IIK-4.1. Aranu3upyer cCoBpeMeHHOE
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JTaIbl Pa3BUTUS HAHOTEXHOJIOTHH, COCTOSIHUE U HCTOPUYECKUH ITYTh PA3BUTHS

BOKHEHIINE OTKPBITHSI OT€UECTBEHHBIX HaHoTexHoJoruu B Poccuiickoit denepanum u

yUYeHBIX, HanboJiee akTyallbHbIe IPOOIIEMBI, B MHpE;

CBSI3aHHBIC C CO3JaHUEM U IIPUMEHEHUEM IIK-4.2. ®opmynupyer HanboIee aKTyalbHbIe

HAHOCHCTEM M HaHOMaTepuasioB B Poccuiickoil | mpoOiieMsl, CBsI3aHHBIE C CO3/IaHUEM U

denepanyy U B MUpPE IIPUMEHEHUEM HAHOCHUCTEM U HAHOMATEPHUAJIOB
B Poccuiickoit @enepanuu u B MUpe

B pesynbrare nuzydeHus JUCIUTIIMHBI CTYACHT JTODKCH:

3namo.

- MOAXOJbl K OpPTraHM3alMd CaMOCTOSITEIBHOW ¥ KOJUIGKTUBHOW  HAy4YHO-
HCCJIEI0BATEIbCKON pabOTHI;

- MIPUHITUIIBI OPTaHU3alUK TPOBEACHUS DKCIIEPUMEHTOB U UCTIBITAHUH;

- MPUHITUIIBI M CITOCOOBI 3alTUThI OOBEKTOB MHTEIIEKTYaIbHON COOCTBEHHOCTH H
KOMMEPIIUATU3AIMH MPaB Ha 00bEKThl HHTECIUIEKTYaIbHON COOCTBEHHOCTH.

Ymemn:

- BBITIOJTHSATE TIOUCK, 00PabOTKY, aHAIN3 M CUCTEMATH3AIUI0 HAYYHO-TEXHHUYECKOM
uH(pOpMaIlMK, OCYIIECTBISATH BBHIOOP METOAUK M CPEICTB pElIeHUs 3a7ad, MOCTaBICHHBIX
IPOrPaMMOI HaAyIHO-MCCIIEA0BATEIHCKON PaOOTHI;

- BBITIONHATE 00pa0OTKY M aHAIIN3 PE3YJIBTATOB SKCIICPUMEHTOB M HCITBITAHU;

- AQHAIM3WPOBATh BO3HUKAIOIINEG B HAYYHO-HCCIEIOBATEIBCKOW ICSITEILHOCTH
3aTpyJHEHHS U CIIOCOOCTBOBATH UX PA3PEIICHUIO.

Bnaoemo:

— TpueMaMy pa3pabOTKH IUIAHOB M MPOTPAMM IPOBEICHUS HAYUYHBIX HCCIICIOBAHHIA,
TEXHUYECKUX Pa3pabOTOK, 3aJaHui ISl HCTIOJTHUTEICH

3. Kparkoe coaep:xxanune HUP

Pasnea 1. CocTaBiieHHe IVIAHA HAYYHO-MCCJIEI0BATEIbCKON PadoThI.

YTBepxkaeHue TteMbl ucciaegoBaHus. DopmynupoBaHue Leled M 3a7ad MCCICTOBAHMS.
[IpoBeneHne mpeABapUTENBHOTO aHalM3a HAYYHO-TEXHHYECKOHW HH(OpMAIMK 10 TeMe
uccienoBanus. OnpeaeneHne NpeIBapuTeIbHON CTPYKTYPBI U COIEPKAHUSI OCHOBHBIX Pa3/iesioB
JuccepTaluy. 3HAKOMCTBO C OCHOBAMHM IPOBEIECHHS TEOPETUYECKHX U SKCHEPUMEHTAIbHBIX
uccienoBanuii. OpraHu3almoHHO-METOANMYEeCKHe MeponpusTtus. I[loarotroBka otdera Mo
pe3yibTaTaM BbIIOJHEHHUS pa3iena.

Paznen 2. O630op M aHaau3 MHpOPMALUM MO TeMe HAYYHO-HMCCJIe0BaTe]bCKOM
padoThI.

Brimonnenue o630pa nurepaTypsl 1Mo TeMe uccieaoBanus. @opMynnpoBaHre OCHOBHBIX
XapaKTePUCTHK O0BEKTa MCCIENOBAHUN U OMpEe/IeHne aKTyalbHOCTH U CTEIIEHU M3yYEeHHOCTU
npoOJeMbl, paccMaTpUBaeMON B paMKax HccieaoBaHuil. Pa3zpaboTka METOIWK MpPOBEIEHUS
IKCIIEPUMEHTATBHBIX HccienoBaHuil. [locTaHoBka MPOOHBIX SKCIEPUMEHTOB MJIsi OLIEHKH U
MOCJIEYIONMEH KOPPEKTUPOBKH BBHIOPAHHBIX METOJOB JKCIIEPUMEHTATBHBIX HCCIIEIOBAaHUM.
[ToaroroBka oT4eTa 1Mo pe3yibTaTaM BBIIOJHEHUS pa3jea.

Pa3nen 3. I[IpoBeneHne TeopeTHYECKUX U IKCIEPUMEHTAIBLHBIX HCCIETOBAHMIA.

[IpoBeneHne TEOPETUUECKUX M IKCHEPUMEHTANBHBIX HccienoBaHuil. KoppekTtupoBka u
JIOTIOJTHEHNE JKCIIEPUMEHTATBHBIX METOJMK Ha OCHOBE TOJYYEHHBIX PE3yJIbTaTOB. AHAIU3,
UHTEpIpeTanuss W 0000IIeHne pe3ylbTaTOB UCCIENOBaHMs; (HOPMYIHPOBKA BBIBOIOB.
DopMyITUPOBKA U MOATOTOBKA TEOPETHUECKUX M IKCIEPUMEHTAIBHBIX Pa3/Ie]IOB MaruCTepCKOn
nuccepTaiuu. [lonroroBka oruera no pe3yjabTaTaM BBIIIOJHEHUS pa3jiena.

Paznen 4. O0padoTka pe3yibTaTOB MCCJIEI0BAHUS

Onpenenenne OKOHYATEIHHOW CTPYKTYpbl MarucTepckod muccepramuu. OOpaboTka
OKCIIEPUMEHTAJIHBIX PE3ylbTaTOB. AHANW3, WHTEpHpeTanuss W 0000IIeHHe pe3yJIbTaToB
UCCIIeIOBaHMM; (opMyITupoBKa BBIBOAOB. [IpoBeneHue MOMONHUTENBHBIX TEOPETUUYECKUX U
SKCTIIEPUMEHTAIBHBIX HCCIeAoBaHUN (mpu HeoOxomumocTh). Pa3paboTka TeopeTudeckoro
OTHMCAHUS SKCTIEPUMEHTATILHO HAOIIOAaeMbIX SBIICHUN U 3aKoHOMepHOcTei. [loaroroBka oTdera
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o pe3yJbTaTaM BBINOJHEHUS pa3aena. lloaroroBka marepualioB ISl BBICTYIJICHUM Ha

KOH(pepeHIMIX 1 MyOIMKalUU B HAyYHBIX-)KypHaJaX.
4. O0beM HAYYHO-HCCJIEeA0BATEIbCKOI Pad0THI

B 3aueTHBIX B akazem.

Bunst yueOHoI paboThI €IMHULIAX qacax
Oo6masi Tpy10eMKOCTh TUCHUILJIMHBI 10 Y4eOHOMY MJIaHy 25 900
Konrakthas pa6ora (KP): 11,81 425
Jlexumu (Jlek) - -
JlaGopaTtopHsbie 3ansTHs (J1ab) - -
[Tpaktuueckue 3ausatus (I113) 11,81 425
CamocrositesibHas padora (CP): 12,19 439
KoHTakTHas camocTosTeNbHas paboTa 0,6
CamocTOsITeIbHOE M3YUYCHHE Pa3/IeNIOB AUCITUILIMHBI 12,19 438,4
Bua xonTposs: 3ader ¢ OlleHKOH, JK3aMeH 1,00 36
Ixzamen 35,6
KoHTakTHas paboTa — MPOMEKYTOYHAS aTTECTAIIHS 10 0,4
B ToM umcJie mo cemecTpam:
1 cemecTp
Buabi yueOHol padoThl B 3ayernbix | B akaaem.

eTMHHIIAX yacax

Oo6masi Tpy10eMKOCTh TUCHHUIJIMHBI 0 Y4eOHOMY MJIaHy 3 108
KonrakTHas pa6ora (KP): 1,42 51
Jlexuuu (JIek) - -
JlaGopatopusie 3ansaTus (J1ad) - -
[Tpaktuueckue 3ansatus (I13) 1,42 51
CamocrositesbHas padora (CP): 1,58 57
KonTakTHas camocTosTenpHas paboTa 158 0,2
CaMOoCTOSATEIbHOC U3YUCHHE PA3ACIIOB JIUCITUTITHHBI ’ 56,8
Bua konTposs:
3ayeT ¢ OLEHKOI + +

Bua MTOroBOro KOHTpoOJIf:

3a4er ¢ OLEHKOM

2 cemecTp
Buabl yueOHol padoThI B 3auyernbix | B akaaem.
eTMHHIIAX yacax
OO0mas Tpy10eMKOCTb JHCHUILIHHBI 110 Y4eOHOMY IVIaHY 3 108
KonraktHas pa6ora (KP): 1,42 51
Jlexmmm (Jlek) - -
Jlabopatopusbie 3ausTus (J1ad) - -
[TpakTueckue 3anstus (I113) 1,42 51
CamocrositeibHas padora (CP): 1,58 57
KoHTtakTHas caMmocTosiTenbHas paboTa 158 0,2
CaMoCTOATEIbHOE U3YUECHHUE PA3AEIOB IUCLIUIIIMHbI ’ 56,8
Bua kouTpoJs:
3aueT ¢ OLeHKOM + +

Bua MTOroBoro KOHTpoJIs:

3a4eTr ¢ OLEHKOM
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3 cemecTp

Buanbi yueOHoii padboThl B 3auernbix | B akaxem.
eTHHULAX yacax
OO0mast Tpy10eMKOCTb TUCHUILIHHBI M0 Y4eOHOMY IJIAHY 5 180
KonTakTtHas padora (KP): 2,83 102
Jlexuuu (Jlek) - -
Jlaboparopusie 3ansTus (J1ad) - -
[Ipaktuueckue 3ausrus (I13) 2,83 102
CamocrositesbHas padora (CP): 2,17 78
KonrtakTHas camocTosiTenbHas pabota 517 0,2
CaMOCTOSTEIbHOE U3YUYCHHE Pa3/IeIOB AUCITUTLIHHBI ' 77,8
Buja koHTpoOJIN:
3ader ¢ OlLIeHKOMN + +

Bujx HTOrOBOro KOHTPOJIS:

3a4er ¢ OLEHKOM

4 cemecTp
Buabi yueOHol padoThl B 3ayernbix | B akanem.
eIMHULAX yacax
OO0masi Tpy10eMKOCTh JMCUMILUIUHBI 0 Y4eOHOMY IJIAHY 14 504
KonrakTHas pa6ora (KP): 6,14 221
Jlexumu (Jlek) - -
JlaGopaTtopHsie 3ansaTus (J1ab) - -
[Tpaktiueckue 3ansatus (I13) 6,14 221
CamocrositesbHas padora (CP): 6,86 247
KonrtakTHas camocrosiTenbHas paboTa 6.6 -
CaMocToATEIbHOE N3YUEHHE PA3ACIOB IUCLUIIIMHBI ' 247
Bua konTposs:
IK3aMeH 1,0 36
KonTakTHas paboTa — mpoMexyTo4Has aTTecTalus 10 0,4
[ToaroToBka K SK3aMeHy ’ 35,6
Bua UTOroBOro KOHTPOJIA: JK3aMeH
Buabl yuedHoii padoTnl B 3ayernbix | B acrpoH.
eIMHULAX yacax
O01as TPya10eMKOCTh JUCHUIIUHBI 110 Y4eO0HOMY TUIAHY 25 675
Konrakthas pa6ora (KP): 11,81 318,75
Jlexmm (Jlek) - -
JlaGopaTtopusbie 3ansaTus (J1ab) - -
[TpaxTueckue 3anstus (I113) 11,81 318,75
CamocrositesibHas padora (CP): 12,19 329,25
KoHTtakTHas camocTosiTenbHas paboTa 0,45
CamocTosTenpbHOE H3YUCHUE Pa3/IeNIOB TUCIIHILIHHEI 12,19 328,80
Buja konTpoJsi: 3a4er ¢ OLeHKOM, JK3aMeH 1,00 27
IKzamen 27,7
KoHTakTHas paboTa — MPOMEKYTOYHAS ATTECTAIIHS 10 0,3

B ToM umcIie mo cemecTpam:
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1 cemectp

Buanbi yueOHoii padoThI B 3auernbix | B actpon.
eIHHHUIIAX yacax
Oo0masi TpyA0eMKOCTh JMCHMILJIMHBI 10 Y4eOHOMY IJIaHy 3 81
KonTakTtHas padora (KP): 1,42 38,25
Jlexnuu (Jlek) - -
JlabopaTopHble 3ansitus (J1aod) - -
IpakTuyeckne 3ansatus (I13) 1,42 38,25
CamocrositesibHas padora (CP): 1,58 42,75
KonTakTHas camocTosTenpHas paboTa 0,15
CaMOCTOSTEIbHOE U3YUYCHHE Pa3/IeIOB AUCITUTLIHHBI 1,58 42,60
Bua konTpoJs:
3a4eT C OCHKOU + +

Bujx HTOrOBOro KOHTPOJIS:

3a4er ¢ OLEHKOM

2 cemecTp
Buabi yueOHol padoThl B 3ayernbix | B acrpoHn.
eTMHHIAX yacax
OO0masi Tpy10eMKOCTh JMCUMILIUHBI 0 Y4eOHOMY IJIAHY 3 91
KonrakTHas pa6ora (KP): 1,42 38,25
Jlekunu (Jlek) - -
JlabopaTtopublie 3ansTus (JIad) - -
HpakTnueckne 3ausatus (I13) 1,42 38,25
CamocrositesbHas padora (CP): 1,58 42,75
KonTakTHas camocTosTenpHas paboTa 0,15
CamocTOosITeTbHOE U3YUYCHHE Pa3/IeNIOB AUCITUTLIMHBI 1,58 42,60
Bua konTposs:
3ayeT ¢ OLEHKOI + +

Bua MTOroBOro KOHTpoOJIf:

3a4er ¢ OLEHKOM

3 cemecTp
Buabl yueOHol padoThI B 3ayernbix | B acrpon.
eIMHULAX yacax
OO0mas Tpy10eMKOCTb JUCHUILIHHBI 10 Y4eOHOMY IVIaHY 5 135
KonTakTtHas padora (KP): 2,83 76,5
Jlexknuu (Jlek) - -
JlaGopatopHubie 3ansaTus (J1ad) - -
IpakTuyeckue 3anatus (I13) 2,83 76,5
CamocrositeibHas padora (CP): 2,17 58,5
KoHTakTHasi camocTosATeNnbHas paboTa 0,15
CaMoCTOATEIbHOE U3YUECHHUE PA3AEIOB IUCLIUIIIMHbI 217 58,35
Bua kouTpoJs:
3ader ¢ OLICHKOH + +

Bua MTOroBOro KOHTpoJIsi:

3a4eT ¢ OLEHKOM

4 cemecTp

Buabl yueOHoil padoThI B 3ayernbix | B acrpoHn.
eIMHHUIAX yacax

OO0masi Tpy10€eMKOCTh JTUCUMILIUHBI M0 Y4eOHOMY IJIAHY 14 378
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KonrakTHas pa6ora (KP): 6,14 165,75
Jlexknuu (Jlex) - -
JlaGoparopubie 3ansTus (J1ad) - -
IpakTuyeckne 3ansatus (I13) 6,14 165,75
CamocrositeibHas padora (CP): 6,86 185,25
KonTakTHas camocTosTensHas padora 6.96 -
CamocTosiTeIbHOE U3YUCHHE Pa3/IeNIOB AUCITUIUIMHBI ' 185,25
Bua konTposs:

9K3aMeH 1,0 27
KonrakTHas paboTa — MpOMeXyTOYHAS aTTECTAIH 10 0,3
[ToaroToBKa K 3K3aMeHY ’ 26,7
Bua uToroBoro KOHTpoOJIA: IK3aMeH

AHHOTaUUs padoyeii mporpaMMsbl NpeAIUNTIOMHON NPAKTHKH
(b2.B.02(I1n))
1. Hean qucuumiannbl «IIpou3BocTBeHHAs] NPAKTHKA: MPeJIUIIOMHAS MPAKTHKA»
— BBINOJIHEHHE BBIITYCKHON KBAJIM(PHUKALMOHHON paOOTHI.
OcHoBHoI1 3a1a4eil (ucuuIUInHbI «IIpon3BoACcTBeHHAS NMPAKTHKA: NMpPeIIUIIJIOMHAsI

NMPaKTHKA»

ABJIIICTCA  OKOHYATCIIBHOC (1)OpMI/IpOBaHI/I€ y 06yqa101111/1xc;1 KOMHeTeHHI/Iﬁ,

CBSI3aHHBIX C XUMUYECKOW TEXHOJOTHEN HAHOMATEPHUAJIOB.
Obnadamyp cleqyIOIUMUA KOMIETEHIUSIMHU:

@®opMupyeMble KOMIIETEHINH

NuaukaTopsbl J0CTHXKEHUS] KOMIIeTEeHIUI

YK-1. CnocobeH ocymiecTBIsATh KPUTHUECKHIA
aHajn3 MPOOJIEMHBIX CUTyaIluii HA OCHOBE
CUCTEMHOT0 T0JIX0/1a, BhIpaOaThIBATh
CTpaTEruio NEUCTBUI

YK-1.1. CocraBiser aHHOTALUU 1O
pe3yJibTaTaM morcka nHGOpMaIuy u3
JIOKYMEHTaJIbHBIX HCTOYHUKOB U
HCCIICIOBATEIILCKOM JINTEPATYPHI;

VYK-1.2. Co3gaet aHanuTU4YeCcKuii 0030p 1o
3aJJaHHOM TeMe, COTTOCTAaBJIISAS JaHHbBIC
Pa3IMYHBIX UCTOYHUKOB C HCIIOIb30BAaHHEM
KPUTEPHUATHLHOTO MOIX0/1a,;

YK-1.3. Ananuzupyet npo0OaeMHy10
CUTYAIIHIO KaK CUCTEMY, BBISBIISS €€
COCTABIISIFOLIUE U CBSI3U MEXKY HUMU;
YK-1.4. Onpenenser npobensl B
uH(popManuu, HEOOXOAUMOM ISl peIIeHUS
IPOOJIEMHOM CHTYAIHH, U IPOSKTUPYET
MIPOLIECCHI IO UX YCTPAHECHHUIO;

YK-1.5. PazpabatsiBaeT u comepkaTeabHO
apTryMEHTUPYET CTPATETUIO PEIICHUS
pOOJIEMHOM CUTYyaIli Ha OCHOBE CHICTEMHOTO
¥ MSKTUCITUTUTMHAPHBIX ITOIX0JI0B;
YK-1.6. Ucnonb3yeT J0THKO-
METOJIOJIOTUYECKU HHCTPYMEHTAPU I TSI
KPUTHUYECKON OIIEHKH COBPEMEHHBIX
KOHIIETIIIHH (PHI0COPCKOTO U COIUATBLHOTO
XapakTepa B cBoeH mpeaMeTHON 001acTu

YK-2. Cnoco0eH ynpapisiTh IPOEKTOM Ha
BCEX dTarax ero XM3HEHHOT 0 IUKJIa

YK-2.1. ®opmynupyeT Ha OCHOBE
MOCTaBJICHHOW TIPOOJIEMBI MPOEKTHYIO 33129y
U CIIOCO0 €€ pelIeHus Yepe3 pearn3aluio
npoekTHOTO ynpayieHust YK-2.2. Beisisnser
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pe3epBhI U pa3pabaThiBaeT MEPHI IO
00eCreyeHnIo pekuma
pecypcodhhekTUBHOCTH Ha IPEIIPUSATHH;
YK-2.3. PazpabaTbIBacT KOHIETIINIO TIPOCKTA
B paMKax 0003Ha4€HHOU MTPOOJIEMBI:
dbopMyIUpyeT 1elb, 3a1a91, 000CHOBBIBAET
aKTYaJIbHOCTb, 3HAYUMOCTh, 0)KHJACMbIC
pe3yIabTaThl U BO3MOXKHEIE CEpbl UX
NPUMCHCHHS;

YK-2.4. OcymiecTBisieT MOHUTOPHHT X0/1a
peanu3aiyy MpoeKTa, KOPPEKTHPYET
OTKJIOHEHUSI, BHOCHUT JONOJHHUTEIbHbIC
W3MEHECHHS B TUIAH peallu3alliy MPOeKTa,
YTOYHSET 30HbI OTBETCTBEHHOCTH YYaCTHHKOB
MIPOCKTA.

YK-3. CnnocoGeH opranu30BbIBaTh U
PYKOBOJHTH pabOTO# KOMaH/Ibl, BEIpaOaThIBast
KOMAaHIHYIO CTPATCTHUIO IJId JOCTUIKCHU A
HIOCTaBJICHHOM LICJHU

YK-3.1. YuacTByeT B BBIIIOJIHEHUH TPOCKTOB
IPYNIOBOTO XapakTepa Ha Pa3InYHbIX CTATUAX
UX TIOJITOTOBKH U peasIn3aIiium:
«IJIAHUPOBAHUE — MPOEKTUPOBAHUE —
PUMEHEHHE — TIPOU3BOJICTBOY;

YK-3.2. BripabaTsIBaeT cTpaTeruio
COTPYAHHYECTBA U HA €€ OCHOBE OPTraHU3yeT
0TOOp YJICHOB KOMAHIbI JJIsl TOCTHKEHUS
IIOCTaBJICHHOM IICIIH;

YK-3.3. [Inanupyer KOMaHIHYIO paboTy,
pacripeniesisieT opy4IeHus 1 JeNIeTupyeT
MIOJTHOMOYHS YWIEHAM KOMaH/Ibl C yYETOM
WHTEPECOB, 0OCOOCHHOCTEH MOBEICHUS U
MHEHMH €€ YIECHOB

YK-4. CnocoOeH npruMeHATh COBPEMEHHBIE
KOMMYHHMKATHUBHBIE TEXHOJIOTHH, B TOM YHUCJIE
Ha MHOCTPAaHHOM(BIX) s3bIKe(axX), s
aKaJeMUYeCKOro 1 MpoheccuoHaIbHOTO
B3aUMOJICUCTBUSA

YK-4.1. Ilpeacrasinsier pe3yabTaThl
aKaJIeMU4ecKoil 1 mpodeccnoHaIbHON
JEeSITeTHHOCTH Ha Pa3IMYHBIX ITyOJIHIHBIX
MEPONPUATHSIX, BKIIIOUYAsi MEXTyHAPOIHBIE,
BbIOMpas Harbosee NoAXOAIINi Gopmar;
YK-4.2. ApryMeHTUpPOBaHHO U
KOHCTPYKTHBHO OTCTAaMBAaeT CBOU MO3HIIAU U
UJIeU B aKaJIEMUYECKUX U IPOPeCcCHOHATBHBIX
JIMCKYCCHSIX Ha FOCYJapCTBEHHOM s3bIke PD n
MHOCTPAaHHOM SI3BIKE;

YK-4.3. Bnaneer HaBbIKaMU BEICHUS NEJIOBOM
NEPENUCKH Ha PyCCKOM M HHOCTPAHHOM
SI3BIKE;

YK-4.4. CocraBisier, IepeBOIUT U
pelaKTUPYeT pa3InIHbIe aKaJeMUYCCKIe
TEKCTHI (pedepatsl, Icce, 0030phl, CTATHU U
T.J1.), B TOM YHCJI€ HA HHOCTPAHHOM SI3BIKE.

YK-5. Cnnoco0GeH aHanu3upoBaTh U YUUTHIBATH
pa3HoOOpa3me KyabTyp B Iporiecce
MEXKYJIBTYPHOTO B3aUMOJICHCTBUSA

YK-5.1. Ananuzupyert BaxHenme
U/ICOJIOTUIECKHE M IIEHHOCTHBIE CHCTEMBI,
chopMHpOBABIIUECS B XOJ€ HCTOPUUYECKOTO
pa3BUTHSI; 00OCHOBBIBAET aKTYaIbHOCTD UX
UCIIOJIb30BAHUS MTPU COIIMATBHOM U
npodeccHoHaIbHOM B3aUMO/ICHCTBIY;
YK-5.2. ObecnieunBaet co3ganue
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HEJTMCKPUMHUHAIIMOHHON CpeJIb
B3aPIMOIICI>’ICTBHH IIPpH BBIITOJIHCHHUN
npodeccHoHaIbHBIX 3a/1ay;

YK-5.3. BeicTpauBaeT conpanbHoe
npodeccroHaIbHOE B3aUMO/ICHCTBUE C YIETOM
0Cc00EHHOCTEH OCHOBHBIX (POPM HAYYHOTO H
PETMTHO3HOTO CO3HAHUS, JIETIOBOH U 001Iei
KYJIBTYPBI IPEACTABUTENEN IPYTUX 3THOCOB U
KOH(eccHid, pa3IMUHBIX COUUATBHBIX TPYIIL

YK-6. CnocobGeH onpenensits u
peaIr30BhIBATh IPHOPUTETH COOCTBEHHOM
JIEATENBHOCTH U CIIOCOOBI €€
COBEPILECHCTBOBAHHUS Ha OCHOBE CAMOOIIEHKH

YK-6.1. OnienuBaeT cBOM pecypchl U UxX
npeienbl (JINYHOCTHBIC, CUTYaTUBHBIE,
BPEMEHHBIE), ONITUMAIIBHO WX UCHOJIB3YET IS
YCHEIIHOTO BBIMOJIHEHUS TOPYYEHHOTO
3aJlaHuUs;

YK-6.2. OnpenensieT npuoOpUTETHI

PO ECCUOHAIIBHOTO POCTa U CIIOCOOBI
COBEPIICHCTBOBAHUS COOCTBEHHOM
JEeSITETLHOCTH HAa OCHOBE CAMOOLIEHKH 110
BBIOpAHHBIM KPUTEPHUSIM;

YK-6.3. BeictpanBaeT rudKyto
npoecCHOHANBHYIO TPAEKTOPUIO, UCTIONB3YS
MHCTPYMEHTHI HETIPEPBIBHOTO 00pa3oBaHus, ¢
y4eTOM HaKOILJIEHHOTO OMbITa

PO ECCUOHAIBHON JEATEIHHOCTH U
JTUHAMUYHO U3MEHSIOUINXCS TpeOOBaHMIMA
pBIHKA TpY/JIa.

ITIK-1 CniocobeH AuarHocTUpOBaTh CTPYKTYPY
MaTepHalia Ha MUKPO U HAaHOYpOBHE

ITIK-1.1. Bnageet onbITOM OmpeaeneHus
CTPYKTYpbI MaTepHalia C UCIIOIb30BaHHEM
CKaHUPYIOIIEH JIEKTPOHHON MUKPOCKOIIUH;
IK-1.2 Brageet onbITOM ONPEICIICHUS
CTPYKTYpPBI MaTepHalia C UCIOIb30BaHHEM
IIPOCBEYMBAIOLIEH AIIEKTPOHHOU
MUKPOCKOIIHH;

I1K-1.3. Bnazseer onbITOM OmpeeneHus
CTPYKTYpBI MaTepHalia C HCIOIb30BaHHEM
TU(GPAKITUOHHBIX U CIICKTPATBHBIX METOIOB;
IIK-1.4. BnageeT onbITOM ONpeaeeHUs
CTPYKTYpbl HAHOMATEPHUAJIOB U
HAHOCTPYKTYPHUPOBAHHBIX CpPeJI C
WCIIOJIb30BaHUEM CKaHUPYIOIIEH 30HI0BOM
MUKPOCKOIIHH;

IIK-1.5. BiaageeT onbITOM HCIOIL30BAHUS
TEPMHUYCCKHUX METOJIOB aHATIN3a JJIs
oTIpe/IeNICHUs CTPYKTYPhl MAaTEPHAIIOB HA
MUKPO- U HAHOYPOBHE

IMK-2 Crioco06eH caMOCTOSTEIBHO MTPOBOIUTH
HAYYHO-HMCCIICJIOBATEILCKUE PA0OTHI MO
CO3JIaHUS, UCCIICAOBAHUIO U TPUMEHCHHIO
HAHOCHCTEM M HaHOMAaTEPUAJIOB

MK-2.1. ®opmupyet TpeOOBaHUS K
AKCIIEPUMEHTAIBLHBIM 00pa3iiaM
HAHOMATEPHAJIOB M HAHOCHCTEM U
pe3yJibTaTaM Hay4YHO-UCCIIEIOBATEIBCKUX
paboT 1o ux pa3paboTKe;

IIK-2.2. BeiOupaet MeTObI U CPEACTBA
MIPOBE/ICHUS HCCIICIOBAHUHN U Pa3padOToK;
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IIK-2.3. Onpenenser myTH pelIeHUs] HAyYHBIX
Y TEXHUYECKHUX 3a7a4 B 001acTH padboT 1mo
CO3/IaHHIO, UCCIICIOBAHUIO U TIPUMEHEHUIO
HAHOCHCTEM M HAHOMATEePUAJIOB

ITK-3 Crioco6eH k aHam3y U 0000IICHHUIO
pe3yIbTaTOB HAYYHO-UCCIIEA0BATEIBCKUX
paboT, MOUCKY U aHAIHU3Y HAYYHOU U
TEXHUYECKON nH(pOpMaIuu B 00J1aCTH
HAHOTEXHOJIOTUU M CMEXHBIX JUCHUUIUIMH JISI
Hay4YHOH, TaTEHTHON U MapKETHUHTOBOM
MOJIJICPIKKH TTPOBOAMMBIX HCCIICTOBAHUH, K
CaMOCTOSITENIbHOM MOATrOTOBKE MyOIMKaIUii B
OTECUECTBEHHBIX H 3apyOCIKHBIX U3JaHUIX

IIK-3.1. Umeer ombIT c60pa, 00pabOTKH,
aHaJIM3a U CUCTEMATHU3AINH HAyIHO-
TeXHUYECKON nH(pOpMaIuu B 00J1acTH
HAHOTEXHOJIOTUU M CMEXHBIX TUCLUIUINH;
IIK-3.2. OniennuBaeT ypoBeHb UCCIIECIOBAHUM,
000CHOBAHHOCTb MpEJIaraeéMbIX PeIIeHuN U
PEKOMEHIallui 110 pean3aluu U
HCIIOJIb30BAaHUIO PE3yJILTATOB HAyYHBIX-
HCCIICIOBAHUI;

ITK-3.3 [Ipou3BOIUT CTATUCTUYECKYIO
00paboTKy pe3yiabTaTOB IKCIEPUMEHTATbHBIX
MCCJIEIOBAaHUM HAHOCTPYKTYPUPOBAHHBIX
MaTepuasoB;

ITK-3.4 VlmMeeT OmbIT MOATOTOBKH PE3YJIHTATOB
HAyYHO-HUCCIICIOBATEIILCKUX PAbOT st
MyOJIMKAIUY B TICPUOJNYECKON ITeYaTH.

ITIK-4 Cnoco6eH npeacTaBisiTh UCTOPHUUECKUE
JTarbl pa3BUTHS HAHOTEXHOJIOTUH,
Ba)XKHEHUIINE OTKPBITUS OTEUECTBEHHBIX
yUYEHBIX, HanboJiee akTyallbHbIe TIPOOIEMBI,
CBSI3aHHBIE C CO3JJaHUEM U IPUMEHEHUEM
HAaHOCUCTEM M HaHOMaTepuasioB B Poccuiickoit
®denepanyv U B MUpE

IIK-4.1. Ananu3upyer COBpeMEHHOE
COCTOSIHUE M UCTOPUUYECKUI MyTh Pa3BUTHS
HaHoTexHoJsoruu B Poccuiickoit @enepanuu u
B MUDE;

MK-4.2. ®opmynupyeTr HanboIee aKTyalbHbIE
po0JIeMBbI, CBSI3aHHBIE C CO3/IaHUEM U
IIPUMEHEHHEM HAaHOCHCTEM M HAaHOMAaTepHajoB
B Poccuiickoit denepanuu u B Mupe

B PE3YIbTATC U3YUCHUSA JUCHUIIIIMHBI CTYACHT HOJIKCH:

3namo:
- MOAXOJbI K OpTraHH3AIHH
HCCIIeIOBATENIhCKOM paboTHI,

CaMOCTOSITEIbHOU |

KOJUICKTUBHOM  HAy4HO-

- MPUHIOUIIBI OPraHUu3alu NPOBCACHUS SKCIICPUMCEHTOB U HCHLITaHHﬁ;
- MPUHOUIIBI U CITOCOOBI 3allIUThI 00BEKTOB HHTCHHGKTy&J’IBHOﬁ COOCTBEHHOCTH H
KOMMCpIHUAIU3alUU IIpaB Ha 00BEKTHI I/IHTCJ'IJ'ICKTyaJ'IBHOI\/'I COOCTBEHHOCTH.

Ymemo:

- BBITIOJIHATH ITOUCK, 06pa60T1<y, aHaJIM3 U CUCTEMATHU3aIlluIO HaquO-TeXHHHCCKOfI
I/IH(I)OpMaI_II/II/I, OCYHICCTBJIATDH BBI60p MCTOAUK W CPCACTB PCHICHUA 3ala4, IMOCTAaBJICHHBIX

IIPOrpamMMON MPAKTHKH;

- BBITIOJTHATH 00pa00TKY M aHAJIN3 PE3yIbTATOB IKCIIEPUMEHTOB U UCTIBITAHUIA,
- AQHAJIM3UPOBATh BO3HUKAIOIIME B HAYYHO-UCCIEAOBATEIbCKON AESTEIbHOCTH

3aTPYAHCHUSA N CIIOCOOCTBOBATh UX Pa3pCIICHUIO.

Braaoemus:

- npueMaMu  pa3paboTKH

I1JTaHOB n

MporpaMM  TPOBEAECHUS  HAYyYHBIX

HCCHCHOBaHHﬁ, TCXHUYCCKUX pa3p8.60TOK, 3aJlaHUi 171 UCIIOJHUTEIICH

3. KpaTrkoe coaepkanue NpakTHKH

Hpel[,Z[I/IHIIOMHaH IMpaKTHKa BKJIIIOYACT STallbl

O3HAKOMJICHHA C HNpHUHOUIIAMU

OpraHM3alil Hay4HbIX HCCleAOBaHUU (paszzmensl 1, 2) W 3Tam HPAKTUYECKOTO OCBOEHUS
JeATeNIbHOCTH y4eHoro-uccnenonarens (Paznen 3).

Paznen 1. Benenue — nuenu u 3a1auv NpeaauIIOMHON TpakTUKA. OpraHu3aldoOHHO-
METOUYECKUE MEPONIpUATHUS. TEXHOIOTNYECKNE MUHCTPYKTAKHU.
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Paznen 2. 3HaKOMCTBO C OpraHu3aluell HayYHO-UCCIEI0BATEIbCKON NIESITEIbHOCTH,
CHCTEMOW YTpaBJICHUS HAYYHBIMHU HCCIEAOBAaHUAMH. [IpUHIUMBI, TEXHONOTHUH, (QOPMBI H
METOJIbl OpPTaHH3alUU HAyYHO-HCCIIEIOBATEIBLCKOW JEATEIFHOCTH Ha TPHMEPE OpraHu3aluu
Hay4yHOU paboTel Kadeapsl (mpobiemMHO#l naboparopuu, Hay4dHoil rpymmel). [TmanupoBanue

HAYYHOM JIeATSIIBHOCTH OpPraHUu3alnu.
Pasgen 3. Brimonnenwue

HHIUBHUYaJIbHOT'O
cucTeMaTru3anus I/IH(l)OpMaI_[I/IOHHOl"O Marepuajia.

3amanus. COop, oOpaboTka U
Odopmienne ortuera. JIMdyHOE ydacTHe

00y4aroIIerocs B BHIMOJTHECHUH HAy9YHO-HCCIIEI0BATENBCKUX PabOT Kadeaphl.
4. O0beM npeIIVIOMHOM NPAKTHKHA

o B 3auernpix | B akazeM.
Bupl yueOHO# paboTh

eMHUIIAX Jacax
O01mas Tpy10eMKOCTh NPAKTHKH N0 Y4eOHOMY ILUIAHY 6,0 216
AyIMTOpHbIE 3aHATHS: - -
CamocrositeibHas padora (CP): 6,0 216
KonrtakTHas camocTosiTenbHas pabota 6.0 0,2
CaMOCTOSITeJIbHOE U3YUYEHUE PA3/IeJIOB IUCIUTIIIMHbI ' 215,8
Bua konTpoJs:
3a4eT ¢ OLEHKOMI + +
Buj1 M TOrOBOr0 KOHTPOJIS: 3a4er ¢ oeHKOI

B B actpos.
Bunel yue6HOI paboThI 3a4€THBIX yacax
eAMHMIIAX

O01mas TPy10eMKOCTh NPAKTHKH M0 Y4eO0HOMY ILUIAHY 6,0 162
AyIMTOpPHbIE 3aHATHS: -
CamocrositeibHas padora (CP): 6,0 162
KonTakTHas camocTosiTenpHas padboTa 6.0 0,15
CaMocTOATEIbHOE 3YUEHHE Pa3esiOB IUCLUIIINHBI ' 161,85
Bua kouTpoJs:
3ayeT ¢ OLEHKOI + +
Buj HTOrOBOro KOHTPOJISI: 3ader c oueHKoi

55 T'ocyrapcTBeHHAsl MTOIOBasl ATTECTALIMSA — BBINOJHEHUS M 3alIIMThl BLIMYCKHOM

KBAJIH(HUKANMOHHOH PadoThI

(b3.01(1))

1 Ieab rocynapcTBeHHON MTOrOBOM aTTECTALMHU — BBIBICHUE YPOBHS TEOPETUYECKON
Y TIPAKTUYIECKON MOJrOTOBJICHHOCTH BBIITYCKHHKA By3a K BBITOJIHEHUIO IPO(ECCHOHATBHBIX 33144
U COOTBETCTBUSA ero noAroroBku Tpedoanusm GI'OC BO no nanpasnenuto noarorosku 28.04.03

«HanoMaTepHuaJjaby.

2 B pe3yabrare rocyAapcTBeHHOH HMTOrOBOH aTTeCTAIMH O0y4YaloIIMiicss 110
NporpaMMe MarucTpaTrypbl J0JKeH 00/1a1aTh CJIeTYIINUMH KOMIICTEHIMSIMH:

@®opmMupyeMble KOMIIETEHUNH

NHaukaTopbl 10CTHKEHUS] KOMITETCH M

YK-1. CiocobeH ocymecTBIsITh KpUTHIECKUAN
aHaJIM3 MPOOJIEMHBIX CUTYAIlMii Ha OCHOBE
CHCTEMHOTO TTOAX0/1a, BEIpA0aThIBaTh
CTpaTEruIo NEUCTBUI

YK-1.1. CocraBisieT aHHOTALIUHA 11O
pe3ylbTaTaM Mmoucka nHpopMaIuu u3
JIOKYMEHTaJIbHBIX HICTOYHUKOB U
HCCIIEIOBATENLCKOM JIUTEPATYPHI;

YK-1.2. Co3gaer aHATUTHYSCKUH 0030D 110
3aJJaHHOM TeMe, COTIOCTaBIISIS JAHHBIE
Pa3TMYHBIX HCTOYHUKOB C HCITOJIH30BAaHHEM
KPUTEPUATLHOTO MOIX0/1a;

YK-1.3. Arasizupyet npoOaeMHYI0
CUTYAIIHIO KaK CUCTEMY, BBISBIISIS €€
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COCTaBJIAIOLIUE U CBS3U MEXIY HUMU;
YK-1.4. Onpenensier npoOensl B
uHpopManuu, He0OXOAUMOM Ui pelIeHus
poOJIEeMHOI CUTYalluH, U TIPOSKTUPYET
IIPOLIECCHI 10 UX YCTPAHEHUIO;

YK-1.5. PazpabatsiBaeT 1 conepkareiabHO
apryMEHTHUPYET CTPATErHI0 PELICHUS
poOJIEMHOI CUTyallu HA OCHOBE CUCTEMHOTO
U MEXAUCHUIUIMHAPHBIX I10/1X0/I0B;
YK-1.6. Ucnionb3yeT JT0THKO-
METOA0JIOTMYECKUI HHCTPYMEHTApHUil 1
KPUTHUYECKON OLIEHKH COBPEMEHHBIX
KOHIIeNIUH GpUI0coOPCKOro U COLHAIBLHOIO
XapakTepa B CBOCH MPEeIMETHOM 00acTu

YK-2. CnocobeH ynpaBisTh IPOSKTOM Ha
BCEX dTamnax ero KU3HEHHOTO IHKJIa

YK-2.1. ®opmynupyeT Ha OCHOBE
MOCTaBJICHHOW TIPOOJIEMBI MPOEKTHYIO 33129y
U CIIOCO0 €€ pelIeHus Yepe3 pean3aluio
npoekTHoro yrpasienus YK-2.2. BoisBisier
pe3epBbl U pa3pabaThIBaeT MEPHI O
00ecreyeHnIo pexuma
pecypco3(heKTHBHOCTH Ha MPEIIPUATHH;
YK-2.3. PazpabaTpiBacT KOHIETIIIHIO IPOSKTA
B paMKax 0003Ha4e€HHOW poOIeMbI:
(dbopmMyaHpyeT 1emb, 3a/1a491, 000CHOBBIBAET
aKTyaJbHOCTb, 3HAUUMOCTh, 0)KUJaeMble
pe3yIabTAaThl U BO3MOXKHEIE CEPbI UX
PUMEHEHHUS;

YK-2.4. OcymiecTBiisieT MOHUTOPHHT X072
peanu3alyy NpoeKTa, KOppeKTUPYET
OTKJIOHEHUSI, BHOCHT JOTOJTHUTEIbHbIC
M3MEHEHHMS B IUIaH peasln3alluy MPOeKTa,
YTOYHSET 30HBI OTBETCTBEHHOCTH YYaCTHHKOB
MIPOEKTA.

YK-3. CnocoGeH opraHu30BbIBaTh U
PYKOBOANUTH pabOTON KOMaH/Ibl, BEIpabaThIBast
KOMaHIHYIO CTPATCTHUIO AJIA JOCTUKCHUA
NIOCTABJICHHOU II€JTH

YK-3.1. YuacTByeT B BBHITIOJTHEHUH TIPOCKTOB
IpYMIIOBOIO XapaKTepa Ha pPa3IMuHbIX CTAJANUAX
UX TIOJITOTOBKH U pean3alliuu:
«IIJIAHUPOBAaHUE — MIPOEKTUPOBAHUE —
IPUMEHEHHE — TIPOU3BOJICTBOY;

YK-3.2. BeipabaTbIBaeT CTpaTeruio
COTPYAHHYECTBA M HAa €¢ OCHOBE OpPTraHU3yeT
0TOOp YIEHOB KOMAaH/bI JUISL TOCTHXKEHUS
IMOCTaBJICHHOM IICIIH;

YK-3.3. [Inanupyer KOMaHIHYIO padoTy,
pacripenieNisieT opy4IeHus u JeNIeTupyeT
MOJTHOMOYHS YIEHAM KOMaH/IbI C y4EeTOM
WHTEPECOB, 0OCOOCHHOCTEH MOBEICHUS U
MHEHMH ee YIECHOB

YK-4. CnocobeH npuMeHSTh COBPEMEHHbIE
KOMMYHHMKATHUBHBIE TEXHOJIIOTHH, B TOM YHUCJIE
Ha MHOCTPAHHOM(BIX) si3bIKe(ax), IS
aKaJeMUYECKOro 1 MpoheccCHoHaIbHOTO
B3aUMOJICUCTBUA

YK-4.1. Ilpeacrasinsier pe3yabTaThl
aKaJIeMHU4eCcKoi 1 mpodeccuoHaTbHON
NEeSITeTHHOCTH Ha PA3IMYHBIX ITyOTHIHBIX
MEPONPHUATHSIX, BKIIIOUYAsT MEXTyHAPOIHBIE,
BBIOMpast Hanbojee moaxoasmui popmar;
YK-4.2. ApryMeHTUPOBaHHO U
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KOHCTPYKTHBHO OTCTaWBAET CBOM MO3UIUU U
UJICH B aKaJIEMUIECKUX U TPO(HECCHOHATBHBIX
JIMCKYCCHSIX Ha TOCYJapPCTBEHHOM si3bIKe PD u
MHOCTPAHHOM SI3BIKE;

YK-4.3. Bnaneer HaBeIKaMU BeAEHUS JIETOBONA
MEePENUCKH Ha PYCCKOM M HHOCTPAHHOM
SI3BIKE;

YK-4.4. Cocrainsier, IepeBOAUT U
pPEIaKTUPYET pa3IMYHbIC aKaJEMUYCCKUE
TEKCTHI (pedeparsl, Icce, 0030phl, CTATHU U
T.J.), B TOM YHCJIC HA HHOCTPAHHOM SI3bIKE.

YK-5. CnocobeH aHaIM3UpOBaTh U YUUTHIBATh
pa3Hoo0Opasue KyJbTyp B Iporecce
MEKKYJIBTYPHOTO B3aMMO/ICHCTBHS

YK-5.1. Ananuzupyer BaxHeilune
U/ICOJIOTMYECKUE U IICHHOCTHBIE CHCTEMBI,
c(hOopMHUPOBABIIUECS B XOJI€ HCTOPHUECKOTO
pa3BHUTHS; 00OCHOBBIBAET AKTYaJIbHOCTh HX
MCTIOJIB30BAHUS TIPH COIIMATIHLHOM H
npodeccHoHaIbHOM B3aUMOICHCTBUY;
YK-5.2. ObecnieunBaer co3ganue
HEJTMCKPUMHHAIIMOHHOW CPe/IbI
B3aMMOJICHCTBHS ITPH BBITOJHEHUH
npodeccHoHaIbHBIX 3a/1ay;

YK-5.3. BeicTpanBaeT conpansHoe
npodeccHoHaIbHOE B3aUMO/ICHCTBUE C YIETOM
0COOEHHOCTEH OCHOBHBIX (POPM HAYUHOTO H
PEIMTHO3HOTO CO3HAHUS, JIETIOBOW U 001Iei
KYJIbTYPBI IPEJCTABUTENEH IPYTHX 3THOCOB H
KOH(eccuil, pa3IMyHbIX COUUAIBHBIX TPYIII.

YK-6. CiocobeH onpeaensits u
pearn30BbIBATh MPUOPUTETHI COOCTBEHHOM
JeSITENLHOCTH U CIIOCOOBI €€
COBEpIIICHCTBOBAHUS Ha OCHOBE CAMOOIICHKHU

YK-6.1. OnieHrBaeT CBOM pecypchl U UX
npezensl (JITYHOCTHBIE, CUTYaTUBHBIE,
BPEMEHHBIE), ONITUMAIBHO WX UCTIONB3YET IS
YCIIEUIHOTO BBIIOJIHEHUS TOPYUYEHHOTO
3aJIaHus;

YK-6.2. Onpenensier npuOpUTETHI

PO ECCUOHAIIBHOTO POCTa U CTIOCOOBI
COBEpILIEHCTBOBAHUS COOCTBEHHOM
NeSITETHHOCTH HAa OCHOBE CAMOOIIEHKH TI0
BbIOPAHHBIM KPUTEPHSIM;

YK-6.3. BeictpanBaeT ruOKyto
poeCCHOHATILHYIO TPAEKTOPHIO, UCHIOIIb3Y I
WHCTPYMEHTHI HETIPEPBIBHOTO 00pa30BaHusl, C
Y4€TOM HaKOIIJICHHOTO OIbITa

PO ECCHOHAIBHON JEATENHPHOCTH U
JUHAMAYHO U3MEHSIOIINXCS TpeOOBaHUM
pBIHKA TpYJIa.

OIIK-1. CiocoGeH CTaBUTh U peliaTh
WH)KEHEPHBIE U HAYYHO-TEXHUYECKUE 33/1a4H B
00J1aCTH MOJTy4EHUS U UCCIIETOBAHMS
HaHOMAaTEPHAaJIOB U HOBBIX
MEXIUCIATUTHHAPHBIX HAIPaBICHUH C
UCTIOJTIb30BAaHUEM €CTECTBEHHOHAYYHBIX U
MaTeMaTU4YeCKUX MOJEIIeH

OIIK-1.1. Baageer MaTeMaTHYECKUM
anmapaToM JIsl OMUCAHUS, aHaJIHN3a,
TEOPETUYECKOTO U IKCIIEPHUMEHTATILHOTO
WCCJICJIOBAHMS M MOJICITUPOBAHUS TIPOIIECCOB
CUHTE3a M HCCIICIOBAaHUS HAaHOMATEPHAJIOB;
OIIK-1.2. Vcnionp3yeT HayYHBIH
WHCTpyMEHTapuil (PU3UKH TBEPAOTO TENa IS
OTHCAaHUS, AHAIU3a, TEOPETUIECKOTO U
AKCIIEPUMEHTATLHOTO UCCIICIOBAHUS U

99




MO/JICIIMPOBAHMUS IIPOLIECCOB CHHTE3a U
UCCIICIOBAaHMSI HAHOMAaTEPHAJIOB,;

OIIK-1.3. Ucnonp3yeT GU3NKO-XUMHUYECKHUHA
MOJIXO/1 JUIsl OTIMCaHMs, aHAJIH3a,
TEOPETUYECKOTO M SKCIIEPUMEHTAILHOTO
UCCIICIOBAaHHS U MOJICTTUPOBAHHMS ITPOLIECCOB
CHHTE3a U MCCIICIOBaHUSI HAHOMATEPHAJIOB;
OIIK-1.4. Vicionp3yeT npuKIagHbIe
IPOTPaMMBbI U CPE/ICTBA
aBTOMAaTU3MPOBAHHOTO MTPOCKTUPOBAHUS TIPU
pELICHIH WH)XEHEPHBIX 3a/1a4.

OIIK-2. CriocoGeH ynpaBiisiTh
po(hecCHOHANTLHOM U WHOU JeSTeIbHOCTHIO Ha
OCHOBE MPUMEHEHUS 3HAHUI POEKTHOIO U
(buHAHCOBOTO MEHEIKMEHTA

OIIK-2.1. [Tnanupyet paboTy Maioro
NPEINPUATHS, CIEHUATU3UPYIOLIET0CS Ha
NPOM3BOCTBE BHICOKOTEXHOIOTUYHON
NPOIYKIINY;

OIIK-2.2 Biageer onbITOM
MPOM3BOJICTBEHHOTO MEHE/DKMEHTA: pacyera
HKOHOMHYECKOW U pecypcodPeKTHUBHOIM
COCTABJISIOLIEH IIPU BBIIIOJIHEHUN
HCCJIEIOBATEIbCKON pabOThI.

OIIK-3. Crioco6eH ynpaBiisiTh )KU3HEHHBIM
IIUKJIOM CO3/JaHUSI HH)KEHEPHBIX IPOIYKTOB B
00JIaCTH HAHOTEXHOJIOTUI ¥ HAHOMATEPHAJIOB
C Y4€TOM SKOHOMHUYECKHUX, IKOJIOTHUECKHX,
COLMANIBHBIX M JPYTUX OTPAaHUICHUH

OIIK-3.1. BnaseeT cOBpeMEHHBIMU METOJaMU
aHanu3a 3(p(HeKTHBHOCTH MPOU3BOICTBEHHOTO
nporecca U OLEHKH ITPOU3BOICTBEHHBIX
IOTEPb U MOAXO0JaMH K pa3padoTKe KOMILIEKCa
MEPOIPUITHH 110 UX YCTPAHEHMUIO;

OIIK-3.2. [TpoBOANUT TEXHUKO-IKOHOMHYECKOE
000CHOBaHHE ¥ SKOHOMUYECKYIO OLICHKY
MPOEKTHBIX PELICHUH U MHKEHEPHBIX 3371a4;
OIIK-3.3. AHanM3upyeT U OLICHUBAET 3aTpaThl
npeanpusaTis (IpoeKTa) C y4eToM
WH)KEHEPHBIX PUCKOB,;

OIIK-3.4. TIpoBOANT 3KOJIOTHYECKYIO OLIEHKY
MIPOEKTHBIX PEIICHUIN 1 MHKEHEPHBIX 3a]1a4.

OIIK-4. CiocoOeH BBINOIHATH HCCIEN0BAHUS
MIPU PELLICHUN UHKEHEPHBIX U HAyYHO-
TEXHUYECKHUX 3a]1a4, BKIIIOUas IJIAaHUPOBAHUE U
MOCTAaHOBKY CJIOKHOTO KCIIEPUMEHTA,
KPUTHYECKYIO OIEHKY U WHTEPIPETAIHIO
PEe3yIBTATOB

OIIK-4.1. CocraBisieT mjaaH Hay4HO-
HCCJIEIOBATEIBCKOM NE€ATEIbHOCTH, BKIIIOYAs
JIUTEPATYPHBIN ITOUCK, CPOKHU U
MIOCJIE0BATEIBHOCTD AKCIIEPUMEHTAIbHON
paboThl, OOCYKIEHUS U aHaJIN3a Pe3yJIbTaToB;
OIIK-4.2. ®opmupyeT AeMOHCTPAIMOHHBIH
MaTepHal v MPeICTaBIAET pe3yIbTaThl CBOEH
HCCIIEI0BATEIBCKON JAEATEIbHOCTH Ha
HAYYHBIX KOH(pEPEHIHIX, BO BpeMs
IIPOMEXKYTOUYHBIX U UTOIOBBIX aTTECTALUM.

OIIK-5. CrocoOeH UCIoab30BaTh
UHCTpyMEHTapuil hopManu3anuu
WHXCHEPHBIX, HAYTYHOTEXHUYCSCKUX 3a/1a4,
MIPHUKJIATHOE TPOTrPAMMHOE OOeCIIeUeHUE JIIs
MOJICTTUPOBAHUS U IIPOCKTHUPOBAHUS OOBHEKTOB,
CUCTEM U TIPOIIECCOB

OIIK-5.1. [TpoBoAMUT MaTEHTHBIH MOKUCK B
po¢eCCHOHAIBHON 00J1aCTH;

OIIK-5.2. Omnpenenser nepeueHb pecypcoB H
MPOTrPaMMHOTO 00€CTICUeHUs TSt
WCTIOJIB30BaHUs B MPO(eCcCHOHATEHOM
JeSITETLHOCTH C YY4eTOM TpeOOBaHUM
nH(OPMAIIMOHHON 0E30MaCHOCTH;
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OIIK-5.3. cnons3yeT nmpuKiagHbie
MIPOTPaMMBI U CPECTBA
ABTOMATHU3MPOBAHHOTO MTPOSKTUPOBAHMUS IIPU
peIIeHNY MH)XCHEPHBIX 3a/1a4.

OIIK-6. CiocoGeH 1eMOHCTPHPOBATh
COLIMAJIbHYI0 OTBETCTBEHHOCTD 3a
MPUHUMAEMbIE PEIICHUS], YUUTHIBATh
MIPABOBBIE U KYJIbTYPHBIE ACMEKTHI,
o0ecrieunBaTh yCTOWYMBOE Pa3BUTHE TIPU
BeJICHUU MPOPECCUOHATBPHONU U MHOM
JESTEIIbHOCTH

OIIK-6.1. PaccuuThiBaeT JJIMTEIHHOCTH
BBITTOJIHEHUS TEXHOJIOTUYECKUX OepaIHii ¢
MCIOJIb30BaHUEM HOPMATHUBHBIX
CIIPaBOYHHKOB;

OIIK-6.2. OueHMBaeT M0 KPUTEPUIM
TEXHOJIOTUHU CUHTE3a HAHOMATEPHAJIOB C TOUKHU
3peHHs Oe30MaCHOCTH ISl COTPYAHUKOB U
OKPYXaIoIIEeH Cpebl;

OIIK-6.3. Mcnonp3yeT METOAUKH
OpraHu3auy padoTkl epcoHana, COOIIOICHI
TEXHOJOTUYECKON U TPYIOBOM JUCIUIINHBL.

OIIK-7. CniocobeH pa3pabatbiBaTh U
aKTyaJH3UPOBATh HAYYHO-TEXHUYECCKYIO
JIOKYMEHTAITUIO B O0JIACTH ITOTYICHHUSI
HaHOMaTEepHAaJIOB

OIIK-7.1. Mcnionb3yeT TEXHUYECKYIO U
CIPABOYHYIO TUTEPATypPy, HOPMATUBHBIE
JIOKYMEHTBI MPU BBITOJTHECHUH
MCCIIEIOBATEIBCKON Pa0OTHI B 00JIACTH
TEXHOJIOTMU U METOJI0B AUarHOCTUKU
HAaHOMAaTEPHAJIOB;

OIIK-7.2. CocTaBisieT OTYETHI 110
AKCIIEPUMEHTAJILHBIM U TEOPETUUECKUM
HCCIJIEIOBAHUSM, IPAKTUYECKON JESTEIbHOCTH
B COOTBETCTBUU C YCTaHABINBAEMbIMU
TpeOOBaHUSIMU

ITK-1 Crioco6GeH 1uarHocTUpoBaTh CTPYKTYpPY
MaTepHaja Ha MUKpO U HAaHOYpOBHE

IIK-1.1. Bnageet onbITOM OnpeaeeHus
CTPYKTYpbI MaTepHalia ¢ UCTIIOJIb30BaHUEM
CKaHUPYIOIIEH JIEKTPOHHONH MUKPOCKOITUH;
ITIK-1.2 Brnageet onbITOM OMpe/eeHus
CTPYKTYpbI MaTepHalia C UCIOIb30BaHHEM
IIPOCBEYMBAIOLIEH YIIEKTPOHHOU
MUKPOCKOIINY;

ITK-1.3. Bnajeer ombITOM ONpeeIeHuUs
CTPYKTYpBI MaTepHalia ¢ UCIIOJIb30BaHUEM
TUGPAKIIUOHHBIX U CIIEKTPATBHBIX METOIOB;
IIK-1.4. Bnajeet onmbITOM OMpeeeHus
CTPYKTYpPbl HAHOMATEPHUAJIOB U
HAHOCTPYKTYPHUPOBAHHBIX CPEJI C
HCIIOJIb30BAHUEM CKaHUPYIOLIEH 30HI0BOM
MUKPOCKOITHH;

IIK-1.5. BiageeT onbITOM HCIIOIL30BAHUS
TEPMHUYECKHUX METOJIOB aHaIn3a s
oTmpesieNieHusl CTPYKTYpbl MaTepHalioB Ha
MHUKPO- U HAHOYPOBHE

IK-2 CriocoO6eH caMOCTOSATENEHO MTPOBOIUTH
Hay4YHO-HCCIIEI0BATEILCKHIE PadOTHI IO
CO3/IaHUs1, UCCIICTOBAHUIO U TIPHMEHEHHUIO
HAaHOCHUCTCM U HAHOMATCPUAJIOB

MK-2.1. ®opmupyet TpeOOBaHUS K
AKCIIEPUMEHTAJIBLHBIM 00pa3iaM
HaHOMATEPHAJIOB ¥ HAHOCHCTEM H
pe3yabTaTaM Hay4HO-UCCIIEA0BATEbCKUX
paboT 1o ux pa3paboTkKe;
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IIK-2.2. BeiOupaet MEeTObI U CPEICTBA
MIPOBE/ICHUS HCCIIEIOBAHUH B Pa3paboToK;
IIK-2.3. OnpenenseT nyTH pelieHUs HayYHbIX
¥ TEXHUYECKUX 33]1a4 B 00JIACTH padoT 1o
CO3JIaHUI0, UCCIICIOBAHUIO M TPUMEHCHHIO
HAHOCHCTEM M HAHOMAaTEePUAJIOB

IIK-3 Cnioco0eH k aHanu3y 1 0000IICHUIO
pe3yJIbTaTOB HAYYHO-UCCIIEI0BATEIBCKUX
paboT, MOUCKY U aHAIHU3Y HAYYHOU U
TeXHUYECKON nH(pOpMaIuu B 00J1aCTH
HAHOTEXHOJIOTUU ¥ CMEKHBIX JUCIUTUIAH IS
Hay4HOU, IATEHTHON U MApKETUHIOBOU
MOJIJICPIKKH MTPOBOAMMBIX MCCIIEIOBAHUH, K
CaMOCTOSITENIbHOM MOJATrOTOBKE MMy OIUKAIIHi B
OTEUYECTBEHHBIX U 3apyOeKHBIX U3TAHUSIX

IIK-3.1. meeT onbIT cOopa, 00paboTKH,
aHaJlM3a U CUCTeMAaTHU3allKi Hay4YHO-
TeXHUYECKON nH(pOpMaIuu B 00J1aCTH
HAHOTEXHOJIOTUU M CMEXHBIX JTUCLHUIUINH;
IIK-3.2. OnieHuBaeT ypoBEeHb UCCIIECIOBAHUH,
000CHOBAaHHOCTH MPEJIaraéMbIX PEIICHUN 1
PEKOMEHIallui 110 pean3aluu U
MCIIOJIb30BAaHUIO PE3YJILTATOB HAYyUHBIX-
HCCIICIOBaHHUM;

ITK-3.3 [Ipou3BOIUT CTATUCTUYECKYIO
00paboTKy pe3yJbTaTOB IKCIIEPUMEHTAIbHBIX
WCCJICIOBAaHUI HAHOCTPYKTYPHUPOBAHHBIX
MaTepuasoB;

ITK-3.4 VilmMeeT OmBIT MOATOTOBKH PE3YJIHTATOB
HAYYHO-HUCCIEI0BATEIbCKUX PaboT [t
myOIMKauU B IEPUOINYECKOM MeYaTH.

IIK-4 Cnoco0GeH nmpeacTaBlIsITh HCTOPUUECKHE
ATaIlbl Pa3BUTHSI HAHOTEXHOJIOTUH,
BOKHEUIIINE OTKPBITUSI OTEYECTBEHHBIX
Y4EHBIX, HanboJiee akTyallbHbIe TPOOJIEMBI,
CBSI3aHHBIE C CO3JJaHUEM U TPUMEHEHUEM
HaHOCHCTEM U HaHOMaTepuasiaoB B Poccuiickoi
®denepannu 1 B MUpE

IIK-4.1. Ananu3upyer COBpeMEHHOE
COCTOSTHUE U UCTOPUUYECKUH MYTh PA3BUTHS
HaHoTexHoJoruu B Poccuniickoit denepanuu u
B MUDE;

MK-4.2. ®opmynupyeTr HanboIee aKTyalbHbIE
po0JIeMBbl, CBA3aHHBIE C CO3JJTaHUEM U
IIPUMEHEHUEM HAaHOCHCTEM M HAHOMATEPUAJIOB
B Poccuiickoit denepanuu u B MUpe

3namo:
- MOAXOJbI K OpTraHU3AINH
HCCIIeIOBATENIhCKOM paboTHI,

CaMOCTOSTEILHOU U

KOJUICKTUBHOM  HAy4HO-

- IIPUHLUIIBI OPraHU3aluK [IPOBEACHUS DKCIIEPUMEHTOB U UCIIBITAHUN;
- HNPUHLUIBI U CIOCOOBI 3alIUThl OOBEKTOB MHTEJUIEKTYyalbHOW COOCTBEHHOCTH U
KOMMEpPLHATU3aLUHU IPaB Ha 00BEKTHl HHTEINIEKTyaJIbHON COOCTBEHHOCTH.

Ymemo:

- BBINOJIHATE TMOUCK, 00pabOTKy, aHAIN3 U CUCTEMATU3ALUI0 HAYYHO-TEXHUYECKON
uH(pOpMallMK, OCYLIECTBISATH BBIOOP METOJIMK M CPEICTB pEIIeHHs 3ajad, [OCTaBJIEHHBIX

IPOTrpaMMOi MTPAKTHUKH;

- BBIIIOJIHATH 06pa60T1<y " aHaJIn3 PE3yJIbTATOB S3KCIICPUMCHTOB U HCHBITaHHﬁ;
- AHAJIM3UPOBATH BO3HUKAIOIIHUC B Hay‘-IHO-I/ICCJIC,HOBaTCJIBCKOﬁ ACATCIIBHOCTHU

3aTPyAHEHUS U CIOCOOCTBOBATh MX Pa3pEICHUIO.

Bnaoemo:

- npueMamMu  pa3paboTKH

I1IJIaHOB n

nporpamm IIPOBCACHUSA Hay4YHBbIX

I/ICCJ'ICIlOBaHI/II\/'I, TCXHUYCCKUX pa3p8.60TOK, 3aJlaHui JJ1S UCHOJIHUTENIeH

3 Kparkoe coaepxkanne I'HA

FOCYZ[apCTBeHHaH urorosas arrecCranus o6yqafomnxc51 o ImporpamMme MarucCTparypbl

MPOBOIUTCS B ()OpME BBIMOJHEHHUS U 3aIIMTHl BBITYCKHON KBayM(ukanuoHHon padbotel (BKP).
['ocynapcTBeHHas uToropas arrecrauusi B Gopme BbimoidHeHHs u 3amuThl BKP npoxoaur B 4
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cemecTpe Ha 0a3ze 3HaHM, MOJYYEHHBIX CTYIEHTAaMH MpPHU MU3yYEHUU TUCIUIUIMH HaIlpaBJICHUS
28.04.03 «<Hanomatepuaabh.

l'ocynapcTBeHHast UTOroBasi aTTecTalus 0O0y4aroIIUXCs 10 IporpaMMe MarucTparypbl —
3alIUTa  BBINYCKHOM  KBaIM(PUKALMOHHOW  paboOTBl  MPOBOIUTCA  TOCYAapCTBEHHOU
9K3aMEHALIMOHHON KOMUCCHEH.

KonTponp 3Hanmii oOydaronuxcs, noinydeHHbIX npu ocBoernu OOII, ocymecTBisiercs
nyTeMm nposeneHus 3amutel BKP u npucBoenus kBanudukanmy «MarucTpy.

4 Oobem 'HA

[Iporpamma oTHOcHTCS K 0a30BoiM yacTH y4yeOHOro IwiaHa, K Oioky b3
«l'ocynapctBennast wutoroBas atrectanus» (b3.1) u paccuutana Ha COCPEIOTOUYECHHOE
npoxoxaeHne B 4 cemectpe (2 kypc) oOyuenus B oOwbeme 216 u (6 3ET). Ilporpamma
MpEeIoiaracT, 4To OOydYalomuecss MUMEIOT TEOPETHUYECKYI0 M TPAKTHYECKYIO IMOATOTOBKY B
0o0yacT XMMHUYECKOM TEXHOJIOTMH HaHOMAaTEepUajoB, CIOCOOOB IMOTY4YEHHs] OCHOBHBIX THUIIOB
HAHOMAaTEPHAJIOB, METOI0B U IPUOOPOB JIsl aHAIIM3a HAHOMATEPHATIOB.

B
o B 3aueTHBIX
Bunst yueGHOI paboThl aKaJeM.
eINHUIAX
qacax
O0mas TPya0eMKOCTh NPOrpPaMMbl BbBINOJHEHUS M 3alUThI 6,0 216

BBINIYCKHOH KBAJM(MKAIMOHHONI PadoThl 10 Y1eOHOMY ILIAHY

AyIMTOpPHbIE 3aHATHS: - -

CamocrositeibHas padora (CP): 6,0 216

KoHnTakTHas camocTosTenpHas pabora - -

CaMoCTOSTENBLHOE HN3YUYCHHUC pa3JICJI0B JUCIHUIIIINHBI - -

Bua urorosoro kourpoJis: 3amura BKP -

B 3auernbix | B acTpos.

Bunpl yueOHOI paboThI
€IMHHLIAX qacax

O0masi TpyA0eMKOCTh NPOrpaMMbl BBINOJHEHUS] U 3alUThI 6,0 162
BBINIYCKHOW KBAJM(PMKAIMOHHO! PadoThI 10 Y4eOHOMY IUIAHY

AyIMTOpHBIE 3aAHATHS: - -

CamocrositeibHas padora (CP): 6,0 162

KonTakTHas camocTosTeabHas pa60Ta - -

CaMOCTOSTEIIbHOE HN3YYCHUC pa3aCIOB JUCIHUITIIMHBI - -

Bua urorosoro kourpoJs: 3amura BKP

5.6 ®akyaIbTATHBBI
AHHOTanus pabodeil MporpaMMbl TUCIUTUIUHBI
«TexHuka HAY4YHOT0 MepeBoOIa»
(PTa.01)

1. Heab IMCHUILUIMHBI — IpUOOpeTeHUEe 00yJaroIMMHcs 001Iel, KOMMYHHUKAaTUBHON U
npoecCHOHANBbHOM KOMIIETEHIUH, YpPOBEHb KOTOPBIX Ha OTAENbHBIX JTamax A3bIKOBOI
MOJATOTOBKM MO3BOJISIET BBINOJIHATH Pa3iMyHbIe BHUJBI MPO(ECCHOHATBHO OPHUEHTHPOBAHHOTO
IIEPEBO/IA B IPOU3BOICTBEHHOW U HAYYHOU J€ATEIbHOCTH.

2. B pesyabTrare n3y4eHusi AMCUHUILIMHBI 00y4aKOLIUIiCA IO IporpaMme
MATUCTPATYyPbI A0JI2KEeH:

Obnadamyp CleNyIOIMUMUA KOMIETSHIMSIMHU:

®opmupyeMble KOMIIETEHIIUU NHAuKATOPHI JOCTHKEHUS KOMIIETEeH Uil
YK-1. CnocobeH ocymiecTBIsATh YK-1.1. CocraBisieT aHHOTALIUU 1O
KPUTHYECKHUI aHAJIN3 TPOOJIEMHBIX CUTYaIllMi | pe3yibTaTaM MoucKa HHGOpMAIIu 13

Ha OCHOBE CHCTEMHOTO MOJX0/1a, JIOKYMEHTAIbHBIX HUCTOYHUKOB U
BBIPA0ATHIBATh CTPATETHIO ACHCTBUI HCCIIEIOBATENILCKOW JIUTEPATYPHI.
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YK-4. Ciocob6eH mpuMeHsITh COBPEMEHHBIC
KOMMYHHKATHBHBIC TEXHOJIOTHH, B TOM
YHUCJIe Ha THOCTPaHHOM(BIX) sI3bIKe(ax), AJIs
aKaJeMUYECKOTo 1 Mpo(hecCHOHATLHOTO

YK-4.1. [IpeacrasnsieT pe3yabTaThl
aKaJeMUYeCcKOl 1 MpopecCHOHATEHON
JESITeIbHOCTH Ha Pa3IMYHbIX ITyOIMYHBIX
MEPOIPUATUSIX, BKIIIOYAsT MEKYHAPOIHBIE,

B3aMMOJICICTBUS BbIOMpas HanboJiee moaxoasaui popmar;
YK-4.2. ApryMeHTHPOBAaHHO U KOHCTPYKTHBHO
OTCTanuBaeT CBOU MO3ULIUU U UJICU B
aKaJeMUYECKHUX U MPOPECCHOHATHHBIX
JUCKYCCHSIX Ha TOCYJJapCTBEHHOM si3bike PO u
WHOCTPAHHOM SI3BIKE;

YK-4.3. Bnaneer HaBbIKaMU BEACHUS IEJTIOBONA
MEePETHCKU Ha PYCCKOM U HHOCTPAHHOM SI3BIKE;
YK-4.4. CocraBisieT, IepeBOIUT U PEIAKTHPYET
pa3IUYHbIE aKaJIeMUYECKUE TEKCTHI (pedeparsl,
acce, 0030pkbL, CTaThH U T.J.), B TOM YUCIIE Ha
WHOCTPAHHOM SI3BIKE.

ITK-3 Crioco6eH k aHanu3y ¥ 0000IIEHUIO
pe3yIbTaTOB HAyYHO-HCCIIEA0BATENbCKUX
paboT, MOUCKY U aHATU3y HAYYHOU U
TEXHHUUYECKOH MH(POPMAIH B 00J1aCTH
HAHOTEXHOJIOTHH U CMEXHBIX JUCIUTUIAH
JUISl HAyYHOH, TAaTEeHTHOW M MapKETHHIOBOM
MOJICP’KKH TPOBOIUMBIX UCCIICAOBAHHM, K
CaMOCTOSITENIbHOM MOATrOTOBKE IMyOJIMKaLUN B
OTEYECTBEHHBIX M 3apYOCKHBIX M3IaHUSIX

IIK-3.4 lmMeeT OMBIT MOATOTOBKH PE3YJIbTATOB
HAYYHO-HCCIICIOBATEIILCKUX PA0OT JIst
nyOJIMKAIUU B IEPUOINYECKOM MeYaTH.

3HamMb.
- OCHOBHBIE CITOCOOBI IOCTUKEHUS SKBUBAIIEHTHOCTH B NIEPEBO/IE;
- OCHOBHBIE IIPUEMBI IIEPEBO/A;
S3BIKOBYIO HOPMY U OCHOBHBIE (D)YHKIIMH S3bIKA KaK CUCTEMBI,
- IOCTaTOYHOE JUIs BBIIIOJIHEHUS IEPEBO/1a KOJMYECTBO JIEKCUUECKUX €UHUL, (Pa3eoJIOTU3MOB,
B TOM YHCJIE COLIMATIbHBIX TEPMUHOB U JIMHTBOCTPAHOBEAUECKUX PEAIIHA;

ymemny.
- IPUMEHATh OCHOBHBIE IIPUEMBI IIEPEBOJIA;
- OCYILLIECTBJISITh MMCbMEHHBIN MEPEBOJ C COOJIIOJIEHUEM HOPM JIEKCHUECKOW SKBUBAJIEHTHOCTH,
COOJIIO/IEHHEM TPaMMAaTHYECKUX, CHHTAKCUYECKUX M CTHIIMCTUYECKHX HOPM;
- 0OPMIISTH TEKCT MEPEBOJIA B KOMIIBIOTEPHOM TEKCTOBOM PEIAKTOPE;
- OCYIIECTBIIATh MEPEBOJ] ¢ COOIIOAEHUEM HOPM JIEKCUYECKOH SKBUBAJIEHTHOCTH, COOJIIOACHUEM
rpaMMaTHYEeCKUX, CHHTAKCUUYECKUX U CTHIIMCTUYECKUX HOPM TEKCTa NepeBOa U TEMIIOPAIbHBIX
XapaKTEPUCTUK UCXOAHOIO TEKCTA;

gnademsn:
- METOAMKOW MPEINepeBOJYECKOr0 aHAIN3a TEKCTa, CIOCOOCTBYIOIIEH TOYHOMY BOCHPHUSTHIO
HCXOJHOTO BBICKA3bIBAHUS;
- METOAMKON TOATOTOBKM K BBINOJHEHUIO TIEpeBOjJa, BKIOYas IOMCK HHGPOpMAIUUd B
CIIPaBOYHOM, CIIELIUAJIbHOM JINTEPAType U KOMIIBIOTEPHBIX CETSX;
- OCHOBAMH CHUCTEMBI COKPALIEHHON NIEPEBOUYECKOM 3allMCH IPU BBINOJIHEHUH [IEPEBOJA;
- OCHOBHOM MHOSI3BIYHONM TEPMUHOJIOTHEN CIIENUAIBHOCTH,
- OCHOBaMH pedeprpoBaHUs U AHHOTUPOBAHUS JIUTEPATYPHI 110 CIIEIHATLHOCTH.

3. Kpartkoe coaep:xanue TUCHMILTHHBI

Beenenue. [Ipeamer u posb nepeBosia B COBpeMeHHOM o01iecTBe. Pa3nuunbie BUAbI
nepeBoja. 3aa4y U MECTO Kypca B IOJATOTOBKE MarucTpa.

Pazpgen 1:

1.1. CpaBHEHME TTOPSAKA CJIOB B aHTJIMMCKOM M PyCCKOM IpeaioxkeHusix. [lepeon
IIPOCTOTO MOBECTBOBATENBLHOTO MPEUIOKEHHUS HACTOAIIETO, OyAyIIEro 1 MpOoIIE/IIero BpeMeHH .
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Oco0eHHocTH NIepeBo/ia BOIPOCUTENBHBIX U OTPULIATENIbHBIX MTPEITIOKEHH B
pa3INYHBIX BpeMEHaXx.

1.2 IlepeBoa npemnoxenuii Bo BpeMeHax Indefinite, Continuous. UteHue u mepeBo1 1Mo
TeMe «XUMUS».

Pasznexn 2.

2.1. TTepeBon npeioxkeHuii Bo BpeMenax rpymn Perfect, Perfect

Continuous (yTBepAUTEIbHBIC, BONPOCUTEIbHBIEC U OTPULIATEIbHBIE (DOPMBI).
OcobeHHocTH ynoTpeOaeHus: BCIIOMOTaTENbHbBIX I1arojioB.

2.2 IlepeBox cTpanarenbHOro 3anora. TpyIHbIe clydau nepeBoia CTpagaTeIbHOTO
3aJiora.

UreHue u nepeBoj TeKCTOB 1o TeMe «Hayka 1 Hay4yHble METOIbI». AKTUBU3ALIUS
JIEKCHKH MMPOYUTAHHBIX TEKCTOB.

2.3. IlepeBoa mpUAATOUHBIX MPEIIOKECHUH.

[IpunaTouHble noaIexKaIue.

[Ipunarounslie ckazyemble.

[IpunaTounbie onpenenuTeNbHEIE.

[Ipunarounbie 06CTOATENBCTBEHHBIE, IPUAATOUYHBIE TOTOTHUTEIbHBIE.

2.4. Tumnbl yCIOBHBIX MIPEIOKEHUH, TpaBUIa U 0OCOOEHHOCTH UX IIEPEBOAA.

[IpakTuka nepeBoja Ha npuMepax TekcTos o Xumuu, [1.11. Menneneese, Hayke u
TEXHOJIOTHH.

2.5. IlepeBoa mpeioKEeHUM C y4eTOM MpaBuiia coriacoBanus BpeMeH. [psmas u
KOCBEHHAsI PEYb.

2.6. Pa3znuunble BapuaHThI IEPEBOA CYIIECTBUTEIHLHOTO B MPEAJIOKEHUU.

2.7. MonanbHbIe TIarojbl 1 0COOCHHOCTH UX TMEPEBO/IA.

Pa3BuTHe HaBbIKOB niepeBoa 1o Teme «Hayka 3aBTpanrHero IHs».

2.8. CnenuasibHas TEPMHUHOJIOTHS 110 TeMe «JlabopaTopusy.

2.9. Cokpamenusi. Oco6eHHOCTH UX NepeBoja. Pa3BuTre HaBBIKOB NIEPEBOIa HA TPUMEPE
TEKCTOB 10 TeMe «JlabopaTopwsi, U3BMEPEHUsT B XUMHI».

Pasgen 3.

3.1. Hennunble popmsl riarosia.

NupunutuB (HeonpeaeneHHas ¢popma riarosa). Posb "HQUHUTHBA B IPEJIOKEHNUU U
BApUAHTHI IEPEBOJIa HA PYCCKUH A3bIK. [IpryacTus u repyHaui.

3.2. UHpUHUTHUBHBIE OOOPOTHI.

Ob6oport ponosiHeHue ¢ MHGUHUTUBOM. BapraHTel nepeBojia Ha pyCCKHil SI3BIK.
Tepmunonorus no teme «CoBpeMEHHbIE TEXHOIOTHI.

3.3. O6opoT noexaiiee ¢ *HOUHUTUBOM. Pa3nudHble BapuaHThI IEPEBO/IA.

Tepmunonorus no Teme «XUMHUYECKast TEXHOIOTH.

3.4. IlepeBoj MpUYACTHBIX 0OOPOTOB.

AbcomoTHBINH TpuyacTHBI O00OpPOT U BapHaHTHI IIEPEBOA.

Pa3BuTHe HaBBIKOB MEPEBO/IA IO TeME «XUMHUYECKast TEXHOJIOTHS.

4 O0beM yueOHOH TUCHMILINHBI

o B 3auerneix | B akagewm.
Bunasl yueOHoI paboTh

eIMHUIIAX qacax
O01mast TpyA0eMKOCTh JMCHHUILIMHBI 110 Y4e0OHOMY ILIAHY 2 72
Konrakthas pa6ora (KP): 0,94 34
Jlexknnu - -
[TpakTuueckue 3austus (I13) 0,94 34
JlaGopatopusie 3anstus (Jlab) - -
CamocrositeibHas padora (CP): 1,06 38
KonrtakTHas camocrosiTenbHasi pabota 106 0,2
CaMocCTOsATEIbHOE N3YUEHHUE PA3AEIOB IUCLHUIIIMHbI ’ 37,8
Bua konTpos:
3auer + +
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. B 3aueTHBIX B
Bunsl yueOHOM paboThI ACTPOHOM.
eAMHHIIAX
yacax
Oo0mast TpyA0eMKOCTb JMCHMILJIMHBI 110 Y4eOHOMY IJIAHY 2 54
KonraktHas padora (KP): 0,94 25,5
Jlexknun - -
[TpakTueckue 3arstus (I13) 0,94 25,5
Jlabopatopusie 3austus (/1a6) - -
CamocrositeibHas padora (CP): 1,06 28,5
KoHTakTHas camocTosTeNbHas paboTa 0,15
1,06

CaMocCTOATEIbHOE U3YUEHHE PA3AEI0B IUCHUIIIMHbI 28,35
Bua konTposs:
3auer + +

AHHOTANUA padoyeil MPOrpaMMbl AUCHUNIMHBI
«ConuoJiorus ¥ NCUX0JI0TUsl MPOPeccHOHATBLHOI 1eATeTbHOCTH
(®TI.02)

1. Heap qucuuminHbl — GOPMUPOBAHHE COLMATHLHO OTBETCTBEHHON JTMYHOCTH, CIIOCOOHOM
OCYIIECTBIISITh KPUTUYECKHUI aHAIW3 MPOOIEMHBIX CUTyallui, BhIpa0daThiBaTh KOHCTPYKTUBHYIO
CTpaTerui0 JIeHCTBUM, OPraHU30BBIBATH U PYKOBOAHUTH PaOOTON KOJUIEKTHBA, B TOM YHCIIE B
MPOLIECCe MEKKYIBTYPHOT'O B3aUMOJICHCTBUS, pehJIeKCHPOBATh CBOE MOBE/ICHUE, BBICTPAUBATh U
PEATM30BBIBATH CTPATETHIO MPOPECCHOHATHHOTO PA3BUTHSI.

2. B pe3yabtarte
MAaTrUCTPATYPhI T0JIKEH |

H3YyYCHUSA JTUCHMIIJIMHBI

o0yuyawuuiics 1Mo nporpamme

O6nanath caeAYIOUMMI KOMIIETCHIUSIMU:

dopmupyemble KOMIETEHIIHMU

NHaukaTopbl JOCTHKEHUS] KOMIIeTEeHIIHI

YK-3. CnocoGeH opraHu30BbIBaTh U
PYKOBOAUTH pabOTOM KOMaH Ibl, BEIpaOaThIBas
KOMaHJHYIO CTPATETHIO ISl JOCTHKECHUS
ITOCTaBJICHHOM 1IEJIN

YK-3.1. YuacTByeT B BBIIIOJIHEHUH POEKTOB
IPYIIIOBOTO XapaKTepa Ha Pa3IMIHBIX CTAIUIX
UX MOJITOTOBKH U pealn3aluu:
«TJTAHWPOBAaHUE — MPOEKTUPOBAHHE —
IPUMEHEHHE — IIPOU3BOJICTBOY;

YK-3.2. BeipabaTbiBaeT CTpaTeruio
COTPYAHMYECTBA U HAa €€ OCHOBE OpPraHU3yeT
0TOOp YWIEHOB KOMAaH/IbI [T JOCTHKEHUS
MIOCTaBJIEHHOM 11eNTH;

YK-3.3. [lnanupyet koMaHIHyIO padoTy,
pacripesiesiieT MOpy4YeHus U Jeferupyer
MOJTHOMOYHS WIEHAM KOMaH/IbI C y4ETOM
MHTEPECOB, 0COOCHHOCTEN TIOBEJCHUS U
MHEHHH €€ YICHOB

YK-6. CnocobGeH onpenensits 1
peann30BbIBATh IPUOPHUTETHI COOCTBEHHOI
JIIEATENBLHOCTH U CIIOCOOBI €€
COBEPIIICHCTBOBAHHUS HA OCHOBE CAMOOIICHKHU

YK-6.1. OnieHruBaeT cBOM pecypcehl U UX
npenensl (JITYHOCTHBIE, CHTYaTHBHEIE,
BpPEMEHHbIE), ONITUMAIIBHO WX UCHOJB3YET IS
YCIIEUTHOTO BBITIOJITHEHUS IOPYIECHHOTO
3aJlaHus;

YK-6.2. Onpenensier mpHOPUTETHI
po¢eCCHOHATBHOTO POCTa M CIIOCOOBI
COBEPIIICHCTBOBAHHUS COOCTBEHHOM
JeSITeTbHOCTH HA OCHOBE CAMOOLIEHKH 110
BBIOPaHHBIM KPUTEPHSIM;

YK-6.3. BeictpanBaeT rudKyio
npodecCHOHATBHYIO TPACKTOPHIO, HCHIOIB3YS
MHCTPYMEHTHI HENIPEPHIBHOTO 00pa30BaHus, ¢
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YYETOM HAKOIUICHHOTO OIbITA
npodecCHOHAEHOM IESATEIILHOCTH U
JTMHAMHYHO U3MEHSIOIIUXCS TpeOOBaHUI
pBIHKA TpY/JIa.

IIK-2 Cnoco6en camoctostenbHo poBoauTh | IIK-2.3. Onpenenser nmyTH penieHus HayqYHbIX

HAYYHO-UCCIIEIOBATEIILCKIE PAOOTHI O Y TEXHUYECKUX 3a/1a4 B 00JIaCTH paboT 1o
CO3/IaHHMsI, UCCIICIOBAaHUIO M IIPUMCHCHHIO CO3JIaHHIO, UCCIICIOBAHUIO U TIPUMEHEHUIO
HAHOCHCTEM M HAHOMATEPHUAJIOB HAHOCHCTEM M HAHOMATECPHUAJIOB

3namo:

- CYIIHOCTh TMpOoOJIeM OpraHu3allid M CaMOOPTaHW3allMM JIMYHOCTH, €€ TMOBEICHHS B
KOJIJIEKTHBE B YCIOBUAX MPO(ECCHOHAIBHON e TEeNbHOCTH;

- METOAbl CaMOOPTaHM3AIllMd W PAa3BUTHS JIMYHOCTH, BBIPAOOTKU LENENOJaraHus U
MOTHBAI[MOHHBIX YCTaHOBOK, pa3BUTHUSA KOMMYHHUKATHUBHBIX criocoOHoCTeH u
Ipo¢eCCHOHATIBHOIO MIOBEICHUS B IPYIIIIE;

- KOH(IMKTOJIOTUYECKUE ACTIEKTHI YIIPABJICHUS B OpTraHU3aIHH;

- METOJMKHM H3Y4YEHMs COLMAIbHO-TICUXOJOIMYECKUX SIBIEHUH B cdepe yrpaBieHHs U
CaMOYIIPaBJICHUS JIMYHOCTH, TPYMIIbI, OPraHU3aLUu.

Ymemy:

- IJTAHUPOBATh U PEIIaTh 33Ja4l JUYHOCTHOI'O U MPO(PECCUOHATIBHOTO PAa3BUTHUS HE TOJIBKO
CBOET0, HO 1 WICHOB KOJIJICKTHBA;

- QaHATM3UPOBATH MPOOJIEMHBIC CUTYAIlH HA OCHOBE CHCTEMHOTO T0JIX0/1a, BEIpabaThIBaTh
CTpaTeruto ACWCTBUI, MCIOIb30BaTh METO/bl JUATHOCTHKU KOJUIEKTHBA M CaMOAMArHOCTHUKH,
CaMOIIO3HaHUs, CAMOPETYJISILIUA U CAMOBOCIIUTAHUS;

- YCTaHaBJIMBAaTh C KOJUIEraMU OTHOILEHHS, XapaKTEPHU3YIOLIUecs KOHCTPYKTUBHBIM YpPOBHEM
OOIIIEeHH;

- BbIpa0aTbiBaThb KOMaHJHYIO CTpPAaTEerHIO JJs JIOCTHXKEHHS IIOCTAaBICHHOM Leau B
perieHny npodeccuoHaIbHBIX 3aay.

Bnaoemp:

- COLMAIbHO-TICUXOJIOTMYECKUMHU TEXHOJIOTHSIMU CaMOOpPraHU3allui U Pa3BUTUS JTUYHOCTH,
BBICTPAaUBAHUS U pealn3alii TPACKTOPUU CaMOPa3BUTHUS;

- TEOPETUYECKUMH M MpPaKTUYECKMMM HaBbIKAMU TNPEAYNPEXKIECHUS U pa3pelieHus
BHYTPHJIMYHOCTHBIX, IPYNIOBBIX U MEKKYJIbTYPHBIX KOH(IUKTOB,;

- crnocobamMy MOTHMBAIIMM WIEHOB KOJIJIEKTMBAa K JIMYHOCTHOMY M IpodeccroHalbHOMY
pa3BUTHIO;

- CIIOCOOHOCTSIMM K KOHCTPYKTMBHOMY OOIIIEHHI0O B KOMaHJE, PEPIEKCHUU CBOEro
[IOBEICHUS U JINJEPCKUMH KaueCTBaMHU,

3. Kpatkoe coep:xanue AUCUUINIUHBI

Paznes 1. O01mecTBO M THYHOCTH: HOBBIE YCI0BHS U (aKTOPbI NPOdecCHOHATBHOTO0
Pa3BUTHS JIUYHOCTH.

1.1. CoBpeMeHHOe 00111€CTBO B YCJIOBHSIX I100aJIM3allUM ¥ HHPOpMAaTH3alMu. THIIbI
COBPEMEHHBIX OOIIECTB: OOIIECTBO pHCKA, OOIIECTBO 3HAaHWS, MH(GOPMAIMOHHOE OOIIECTBO.
ConuanbHble M TICUXOJIOTHYECKHE MOCIEeNCTBUSA HHpOpMaTu3anuu oodmiectBa. DyTypoIIok.
Kynerypomok. AHOMHuA. AjanTalMOHHbIE KOMMHI-CTpaTeru. JIMYHOCTE B COBPEMEHHOM
obmectBe.  Peduekcupyroummii  uHauBuA.  YenoBek  Kak  CyOBEKT  JIESTEIBHOCTH.
CaMoamnarHocTvka U caMoaHaiu3 MpodeccnoHaNIbHOTO Pa3BUTHS.

1.2. O0mee noHsiTHE O JINYHOCTH

Jlnunoctb u ee cTpykTypa. (Camoco3HaHue: CaMOIIO3HAHHWE, CaMOOTHOIIEHHE,
camoperyssinyst. OCHOBHBIE IOAXObI K U3YYEHUIO JINYHOCTU. Pa3Butre mnunoctu. ConuanbHas
U TICUXOJIOTHYECKas CTPYKTypa JHYHOCTH. LIeHHOCTHBIE OpHEHTAMU U MPEANOYTEHUs
JUYHOCTH JIMYHOCTH B cUCTeMe HenpepbhIBHOro oOpaszoBaHus. CamooOpa3oBaHHE Kak OCHOBa
HEMpepbIBHOIO  00pa3oBaHus. ToJepaHTHOE  BOCHPHUATHE  COLHUAIbHBIX, 3THUYECKHUX,
KOH(ECCUOHATBHBIX U KYJIBTYPHBIX Pa3IHunil.

1.3. CoumanbHble M NCHXO0JOTMYECKHE TEXHOJOIMH CAMOOPraHU3aluM |
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CaMOpa3BUTHUS JUYHOCTH.

TemmepameHT M XapakTep B CTPyKType Ju4yHOCTU. llposiBneHue TtemmepaMmeHTa B
nestenpbHOCTH. CTpyKTypa M Tumosorus xapakrepa. @opmupoBanue xapakrepa. [loctpoenue
B3aMMOJIEMCTBUS C JIIOJABMU C YUETOM UX MHAMBUAYAIbHBIX paznuuuid. CTpaTeruu pa3BuUTus U
caMopa3BUTUs JHYHOCTU. JInunble npuopurersl. l[lenenonaranue. LleHHOCTH Kak OCHOBa
nenenonaranus. Llenmn u xmoyeBblie obnactu sxu3Hu. Life Managment u >xu3HeHHBIC LENH.
Smart - nenu u Hanuenu. Lleas u mpu3BaHHbIE OOECIEUUTH €€ JOCTHXKEHUS 3a/laydl U IIaru.
Konunur-crpareruu. MckyccTBo ynpaBisiTh COOO.

1.4. KorHUTHBHBIE NIPOLECCHI JJUYHOCTH

OOmass XapakTepUCTUKA KOTHUTHUBHBIX (IIO3HABATEIBHBIX) MPOIECCOB JTHUYHOCTH.
Ouryuienre U BOCIPUSITHE: BUJABI, CBOWCTBA, OCOOCHHOCTH pa3BUTHS. BHUMaHHEe U NaMSTh:
BUJBI, CBOWcTBa, (yHkumu. PasButme wu BocmuTaHue BHUMaHUsA. Bo3pactHblie U
WHAUBUAYaIbHbIE OCOOEHHOCTU MaMsATU. [IpuemMbl palMoHaNbHOTO 3aydyuBaHus. MBIIICHHE U
ero ¢opmupoBanue. THUMONOTHS MBIIUICHUS: (OPMBI, BHUIBI, ONEpAlMU, WHAWBUIYAJIbHBIC
ocobeHHOCTH. Mplenne u peub. CrocoObl akTUBM3AlMK MbINUIeHHUs. BooOpakeHue: BUIb,
¢yHkuum, passutue. BooOpaxenune u TBOpuecTBO. Ilpmemsl 3¢ddexTuBHOTO UTCHHS.
TpeHupoBKa namMsITU U BHUMaHUSL.

1.5. ®ynkumnoHaj bHbIE COCTOSIHUSA Yea0oBeka B Tpyae. CTpecc u ero npoguiakTukKa

OOmiee moHsTHE 00 SMOIUSX M YYBCTBaX: (YHKIMH, KiIaccU(UKALMSI, OCOOCHHOCTH
pa3Butus. CriocoObl ynpaBieHUs] CBOUM SMOLIMOHAIBHBIM cocTosiHuEM. OO11ee mpeicTaBieHe
o BoJe. Ilcuxonmoruueckass CTpykTypa BOJIEBOIO akTa. Pa3BUTHME M BOCHUTAHUE CHJIbI BOJIM.
@YHKIMOHAIbHBIE COCTOSHUSL YeJIOBEKa B TpyAe. Perynstopsl (yHKIMOHAIBHBIX COCTOSHUU.
Knaccudpukanus  yHkumonaneHbix — coctossHui.  Ilcuxomormyeckuit — cTpecc  Kak
dbyHkmoHansHoe coctostHue. [lcuxomorus crpecca. [Ipodunaktuka crpecca u popMupoBaHUe
CTpeccOyCTOMUMBOCTH. MeTobl yrpaBiieHus: (yHKIIMOHATBHBIMUA COCTOSHUSIMU.

1.6. IIcuxosiorusi npogeccuoHAIbLHOM AeATeTbHOCTH

YenoBek u  mpodeccusi. Crtpyktypa  mpodeccCHOHANBbHOH  JIeSTEIBbHOCTH.
[Icuxonoruueckue HampaBlIEHUS HUCCIIEIOBAHUS 4YEJIOBEKa B CTPYKType MNpodeccHoHaNbHON
nesrenbHocTH.  I[IpodeccuorpadgupoBanne Kak MeTOJ M3y4YeHHMsS  Ipo(decCHOHATbHON
nesTenbHOCTH. Buael mpodeccuorpadupoBanus. 3amayu  TCUXOJOTUUA TMPOQPECCHOHAIBHON
nesTenbHOCTH. [Icuxonornueckue Npu3Haku U perynasaropsl Tpyaa. IlpodeccnonanbHO BaxkHbIE
KayecTBa.

Pa3nen 2. YesroBek Kak y4acTHUK TPYI0BOI0 NMpoliecca

2.1. OcHoOBHBIE 3Tanbl pa3BUTHS Cy0ObeKTa Tpyaa

YenoBek Kak CyOBEKT TpyJAa: CTPYKTypa OCHOBHBIX KOMIIOHEHTOB. DTambl Pa3BUTHUSA
cyonsekta Tpyna (mepuoamsarus E. A. Knumosa). Kpusucel npodeccrnonaabHOTO CTaHOBIEHUS
(E. ®. 3eep). BHyTpuinn4HOCTHBII KOH(MIMKT U CIIOCOOBI €70 pa3perieHusl.

2.2. TpynoBasi MOTHBALIMSA M YAOBJIETBOPEHHOCTH TPYAOM

ITorpeGHOCTH M MOTUBHI TMYHOCTU. Knaccugukarus norpedHOCTeH U BUIbI MOTHUBALIHUH.
Hepapxust norpedHocteil (mupamuga A. Macnoy). TpynoBass MmotuBanusi. MOTUBBI TPYJOBOTIO
nosenenus (B. I'. [ToqmapkoB). OcHOBHBIE TEOPUH TPYIOBOM MOTHBAIMU U yJIOBIETBOPEHHOCTH
tpyaom (. Makknenana, @. I'epudepr, B. Bpym u np.). MoTtuBaius noBeaeHusi 4yenoBeka B
opranuzanuy. CyIIHOCTh MOTHBAlMM Kak (YHKIMM YIpaBieHHs B opraHuzauuu. I[Ipupona
MotuBanuu. DyHKIMM MOTHBOB IOBEJEHMS 4eloBeKa. MoTuBauus U yIpaBlICHHUE.
[Icuxonoruueckue TEOpHUM MOTHBALMU B opranuszanuu. ColHanbHO-3KOHOMHYECKHE TEOpUU
MotuBanuu. MccnenoBanus MOTuBaluu. METOAMKH ONIPENEIEHHS] MOTUBALIMH K YCIIEXY.

2.3. Ilesrenojiaranye U NJIAHMPOBaHME B PO ecCHOHAIBHON AeATeIbHOCTH

Ilcuxonoruueckass cucreMa TpPYJIOBOW JeATENbHOCTH. MOTHMBAIMOHHBIM NpOIECC Kak
OCHOBa IeJenoiaraius. JTtamnbl JocTkeHUs 1enud. CTpyKTypa MOTHMBAallMOHHOTO Ipoliecca.
Kpurepuu s¢dpdexruBnoctu nenenonaranus. Knaccudukanus neneid. Pazpaborka mporpaMmsl
peanuzanuu nenu. CtpaTernyeckoe miaHUpOBaHUE.

2.4. lIpogeccnoHaIbHASE KOMMYHH KA

Ilcuxonorusi o6mennsi. CocTaBHbIC AJIEMEHTHI Tporiecca oOmeHns. OYHKIUU U BHIIbI
oOmenusi. Tumbl oOmeHus. XapakTepUCTUKU JHYHOCTH, CIIOCOOCTBYIOIIME YCIEIIHOCTH
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obmenus. OOmeH wuHoOpManued W KOMMYHUKATHBHBIE Oapbepbl. ABTOpUTapHas U
auajgorudeckas KOMMYHUKaIUs. OO01eHue KakK B3aUMOJICUCTBUE (uHTEpaKIW).
MeXIuYHOCTHOE BOCIIpHUATHE U TTocTpoeHue umumka. [Ipodeccnonansuoe odmenue. Kynprypa
JIEJIOBOT'0 OOIIEHNS.

2.5. [Icuxosiorusi KOHPIUKTA

Konduukr kak ocobas ¢opma B3ammozeicTBus. CTPYKTypa, AMHAMMKA, (PYHKIMH
KOHPIMKTOB. OCHOBHBIE CTaAuU pPa3BUTHsA KOHGIUKTOB. Kiaccupukanuss KOH(IUKTOB.
OcCHOBHBIE JTanbl TOWCKAa BBIXOAOB U3 KOHGIMKTHOH cutyauuu. IIpodeccronanbHble
KOHGIUKTEL.  WMcrounuku  koHQuuKTOB.  KoHpnukrorennele  JUYHOCTU.  YCIIOBUS
KOHCTPYKTUBHOTO pa3pelieHus] KOH(IMKTOB. YTpaBieHHE KOH(DIUKTHBIMH CUTYalUsIMH B
kojuekTuBe. ColalibHble TEXHOJOTHHM MPEAYNPEeXKICHUs U pa3peuieHus KOH(IUKTOB B
KOMaH/I€ U OpraHu3al1H.

2.6. Tpynosoii kosiekTUuB. [Icuxosiorust coBMeCTHOrO Tpyaa

I'pynna. Komnexktubl. Opranuzanuu. [lonstue rpynnsl. Bunael rpynm: ycioBHbIE U
peanbHble, OONbIIME W Malble, NMEPBUYHBICE U BTOPUYHBIE, (hOpMaibHble U HEPOpPMAIIbHEIE,
pedepentnbie  rpymmbl.  [IpodeccnonanbHble  KoOUIeKTHBBHL — JmHamuka — (opMupoBaHUs
KOJUIeKTUBA. JIMarHocTwka CcoUMaNnbHBIX Tpynn. ['pymmoBas cCruiodeHHOCTh. [ 'pynmoBas
nuHamuka. JlestenbHOCTh KoMmaHJ B opranusauuu. Comuowmerpus. Ilcuxonorust coBMecTHOH
TpynoBod gestenbHOocTH. [lpu3Haku rpynmoBoro cyObekta Tpyna. Krnaccudukanus
opranuzaiuii. Cnoco® opraHu3zalud COBMECTHOW JesTeNbHOCTH. Ilcuxosorus rpymmsl
ConuanbHO-TICUXOJIOTUYECKHE OCOOEHHOCTH MaJloi OpraHu3oBaHHOW rpynnbl. CouuanbHO-
MICUXOJIOTMYECKUM KIIMMAT TPYIIIHI.

2.7. llcuxoJiorus ynpabJjieHUs

VYnpasienne Kak counuanbHbli  (peHomMeH. CyObeKT ©  OOBEKT  YIpaBICHHSL.
YropaBrneHYeckie OTHOLICHHS Kak MpeIMeT HayKd yIpaBlIeHUs. OTambl €€ pa3BUTHUA.
VYnpasnenyeckas eaTenbHOCTh. OCHOBHBIE YIIPABICHUECKUE KYJIbTYpPbl: XapaKTEPHbIE YEPTHI U
ocobeHHoctd.  OcHoBHbIe  (GYHKIUM  yopaBlieHUYeckod — aeareiabHocTtd.  ColuanbHO-
NICUXOJIOTHYECKoe  00eCrevYeHHe  yIpaBJIeHUsT  KOJUIEKTUBOM. YeloBeueckue  pecypcehbl
OpraHu3alliil W yIpaBieHdeckue mpolieMbl uX 3¢ddexkTuBHOro ucnonb3oBaHus. Ilpodiaema
YyeJIoBeKa B CUCTEME yIpaBiieHUs. JINUHOCTh U OpraHu3alusl.

4. O6beM yueOHOI TUCIHUIIHHBI

. B 3aueTHbIX B akanem.
Bunel yueGHoI paboTh

eIMHUIIAX gacax
OO61mast TpyA0€MKOCTh AUCHUILINHBI IO yUeOHOMY TUIaHy 2 72
Konrakthas padora (KP): 0,94 34
Jlexumonnsie 3ausatus (JI3) 0,47 17
[TpaxTueckue 3anstus (I113) 0,47 17
CamocrositeibHas padora (CP): 1,06 38
KoHTtakTHas camocTosiTeNbHas paboTa 106 0,2
CaMoCTOsITeTbHOE H3YUYCHHE PA3/IeTIOB AUCITUTLIHHBI ' 37,8
Bua kouTpoJs:
3auer + +

Bis! yueOHoi paGoTh B 3auetHrix | B acTpoHOM.

eIMHUIIAX qacax
OO611ast TpPyA0EMKOCTh AUCIHUILIMHBI IO y4eOHOMY TIJIaHy 2 54
Konrakthas pa6ora (KP): 0,94 25,5
Jlexumonneie 3ansTus (JI3) 0,47 12,75
[TpakTueckue 3anstus (I13) 0,47 12,75
CamocrositesbHas padora (CP): 1,06 28,5
KonTtakTHas camocTosiTenbHas paboTa 1,06 0,15
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CaMOCTOsITEeTbHOE U3YUYCHHE PA3/ICIIOB AUCITUTLIHHBI 28,35

Bua konTpoJs:

3auer + +

6. TPEBOBAHUS K YCJIOBUSAM PEAJIN3ALIUUA ITPOI'PAMMBbI
MATUCTPATYPbI

6.1 O6mecucremHublie TpedoBanus K peanuzanuun OOII marucTpaTypsbl

VYHHUBEpCUTET pacrojiaraeT Ha IMpaBe COOCTBEHHOCTH U OIEPATUBHOTO YIPABICHUS
MaTepHaIbHO-TEXHUUECKUM OOecrieueHueM 00pa30oBaTeIbHON JESATEIbHOCTH (MIOMELICHUSMU U
o0opyznoBanueM) s peanuzanuu OOII maructpatypsl.

Kaxnplii oOywaromuiics B TedeHHe Bcero nepuoja oOydeHus oOecreuuBaercs
UH/IMBUIYalIbHBIM  HEOTPAaHMYEHHBIM  JIOCTYIOM K  JJIGKTPOHHOW  MH(OPMALMOHHO-
00pa3oBaTeNIbHON Cpelie YHUBEpCUTeTa. DIEKTPOHHAS MHPOPMALMOHHO-00pa30BaTeibHas cpeaa
o0ecreynBaeT BO3MOXKHOCTh JIOCTyNa OOyYaromerocs u3 00 TOYKH, B KOTOPOH HMeeTcs
JOCTYIl K MH(OPMAIMOHHO-TEICKOMMYHHUKAIIMOHHON ceTn «MHTepHeT», Kak Ha TEeppUTOPHUU
YHHBEPCHUTETA, TaK U BHE €€.

OnexkTpoHHas MH(POPMAIMOHHO-00pa30BaTelbHAas Cpela YHUBEpCUTETa 00eCIIeUMBAET:

— JOCTyn K Yy4eOHBIM IUIaHaM, pabodyMM MporpaMmaM JUCHUIUIMH (MOJYJieH), NpaKTHK,
3JIEKTPOHHBIM Y4eOHBIM M3/IaHUSM U 3JIEKTPOHHBIM 00pa3oBaTeIbHBIM pecypcaM, yKa3aHHbIM B
pabouux mporpaMMax JUCLUIUIMH (MOJyJIeH), IPaKTHK;

— (opMupoBaHUE 3IEKTPOHHOrO HOPT(ONINO 00yUarOIIErocs, B TOM YUCIE COXPAHEHHE €ro
padoT M OLIEHOK 3a 3T PabOThI;

— (uxcanuio xoma 00pazoBaTEIBHOIO MPOLECCa, PE3yIbTaTOB IMPOMEKYTOUHOM aTTecTalluy U
pe3ynbraroB ocBoeHuss OOII maructpartypsr,

— TpoBeleHHE YYEOHBIX 3aHATUH, MPOLEAYpP OLEHKH pe3ysbTaToB OOyuYeHHs, peaau3arius
KOTOPBIX TMpPEIyCMOTPEHa C TPUMEHEHHEM DJIIEKTPOHHOTO OOYy4YeHHS, JAMCTAHIIMOHHBIX
00pa30oBaTeNbHBIX TEXHOJIOTUH;

— B3aUMOJICHCTBUE MEXTy YIaCTHHKaAMH 00pa30BaTEILHOTO MPOIecca, B TOM YUCIIE CHHXPOHHOE
U (WIM) aCHHXPOHHOE B3aUMOJIEHCTBHS ITOCPEICTBOM ceTH «MIHTepHeT».

OYHKIIMOHUPOBAHUE  3JEKTPOHHOM  MH(POPMAIMOHHO-00pAa30BaTEIbHOW  Cpeibl
o0ecreynBaeTcsi COOTBETCTBYIOIIMMHU  CPEJICTBAMHU  HMH(OPMAIIMOHHO-KOMMYHHUKAIIHOHHBIX
TEXHOJIOTUH W KBaNUHKaNHMeld paObOTHUKOB, €€ WCHOJB3YIOMUX | TOJICPKUBAIOIINX.
@OyHKIMOHUPOBAHUE 3JIEKTPOHHOM HMH(OPMAIMOHHO-00pa30BaTENbHON CPEbl COOTBETCTBYET
3aKoHoAarenbeTBY Poccuiickon denepanyu.

CpenHerooBoe 4nciio myOJuKaluil HayyHO-TIe1larornyeckx pabOTHUKOB YHHUBEPCUTETA
3a mepuoxa peammsanuu OOIl maructpatypel B pacuere Ha 100 HayYHO-TIETarorHYeCKHX
pabOTHUKOB (B MPUBEJCHHBIX K 1IEJIOYMCICHHBIM 3HAYEHHUSM CTaBOK) COCTABISIET HE MeHee 2 B
KypHaJlax, UHJIEKCHpyeMbIX B 6a3ax nanHeix Web of Science mnu Scopus, unu He menee 20 B
KypHaJax, MHIEKCUPYEeMbIX B PoccHiickoM HHJIEKCe HayYHOT'O IIUTUPOBAHUSI.

6.2 TpeOoBaHusi K MaTepuaIbHO-TeXHUUYeckoMY obecniedeHuo OOII marucTparypsl

MarepuanbHO-TeXHHUECKass 0a3a  yHMBEPCHTETa  COOTBETCTBYET  JEHCTBYIOIIMM
NPOTHBONOXKAPHBIM TpaBWJIaM W HOpMaM MW o00ecneurMBaeT MPOBEACHUE BCEX BHUJIOB
JUCUMIUIMHAPHOM W MEXIUCLUIUIMHAPHOW  TMOATOTOBKH, IPAKTHMYECKOW M HAy4yHO-
HCCIIEIOBATEIILCKON Pa0OTHI 00yUJarOIIUXCS, TPEAYCMOTPEHHBIX YICOHBIM TIAHOM.

[lepeueHp MaTepuanbHO-TEXHUYECKOTO OOECIEUEHHUsI BKIIIOYAET: JIGKIIMOHHBIE Y4eOHbIE
aymutopun  (00OpYZOBaHHBIE BHJICONPOCKIIMOHHBIM 00OpYIOBaHHEM Ui TPE3CHTAIH,
CpeACTBaMHU 3BYKOBOCIIPOU3BEJIEHHS, SKPAaHOM, U MMEIOIINE BBIXOJ B VMHTEpHET), MOMELCHHS
TSl TIPOBEJICHUSI CEMUHAPCKUX U MPAKTHYECKUX 3aHATUH (000pyAoBaHHBIC y4eOHON MeOeIbio),
6ubnmoTeKky (MMeEroNIyl0 paboure KOMITBIOTEPHBIE MecTa JUIsi OOydYaloUIMXCsl MO IMporpamme
MarucTpaTrypbl, OCHAIllEHHbIE KOMIBIOTEPAMHU C JOCTYNOM K 0a3aM JaHHBIX U BBIXOJIOM B
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WuTepHer), nabopaTopuM, OCHAIIEHHbIE COBPEMEHHBIM OOOPYIOBAHHUEM JUISl BBIOJIHEHUS
HAYYHO-HCCIIEIOBATEIbCKOM  paboOThl, KOMIBIOTEpHbIE Kiacchl. [lpuw  UCHONB30BaHUU
JJIEKTPOHHBIX U3JaHUM YHHUBEPCUTET O0O0ECleYrBaeT KaXJO0ro oOydarolerocs BO BpeMs
CaMOCTOSITENIbHOM MOJATOTOBKHM pabo4YMM MECTOM B KOMIIBIOTEPHOM KJacce€ C BBIXOJOM B
HHTEepHET B COOTBETCTBUH C TPYJOEMKOCTHIO U3yYaeMbIX TUCIUTUIMH.

MarepuanbHo-TexHuueckoe obecneuenne OOIl wmaructpaTypbl 1O HaIpaBICHUIO
noaroroBku  28.04.03  «HanomarepuaJjbl», Marucrepckas IMnporpamMma «XHUMHYECKast
TEXHOJIOTMSl HAHOMATEPUAJIOB), BKIIOYAET:

6.2.1 Obopyoosanue, Heobdxooumoe 6 006pazosamenbHOM npouecce

Crucok o0opyJoBaHUSI Ui YIOBJIETBOPUTEILHOTO OOECIeYeHUs 00pa3oBaTEIbHOTO
mpolecca BKIIOYaeT Tpu ydeOHO-HayuyHble M JIB€ Hay4Hble JabopaTopuu Kadenpsl
HanomaTtepnasioB ¥  HAHOTEXHOJOTMM, HWMEIOIIMX OCHOBHOE O0OpYyJOBaHUE  (BECHI
AHAIUTUYECKUE, CYIIWIbHbIE MIKa(bl, BAKyyM-CyIIMJIbHbIE IIKa(bl, KOJIOOHArpeBaTeNIU, MMeYU
MyQenbHble, TEHTPpU(YTrH, MEMAIKH, YyJIbTPa3BYKOBbIE TOMOTEHU3ATOPhl, pH-MeTpsl,
KOHIYKTOMETPBI, JTa00paTOPHYIO MOCYly CTEKISHHYIO U (apPOopoByI0) U CHEIHAIN3UPOBAHHOE
o0opy0BaHME U TIOJMYYSHHS HAHOMATEPHAJIOB W JUIS NPOBEACHUS (PU3UKO-XMMUYECKHX H
CTPYKTYpPHBIX HUCCIIEJOBaHUN HAHOMAaTEpHAaJiOB, B TOM YHCJE IJIAHETAPHYI) MUKPOMEIbHHILY
Pulverisette-7 PremiumLine (Fritsch, ['epmanus), poraimonnsiii ucnapurens Labtex Up- 1 JIt,
kpuoctar Loip, cnektpodoromerp B Y@ u Buaumoit obmactu Cary 50, CHHXpPOHHBIN
Tepmuueckuii aHaimzarop Sta 449 F5 Jupiter (Netzsch), anammsarop pasmepa u J3era-
noTeHIMana vactul, ZetasizerZs-Nano (Malvern), ananu3atop CTaOWIBHOCTH JHUCIIEPCHBIX
cucrem MultiScan (DataPhysics), Buckosumetp (peometp) HaakeViscotesterlq.

[Tpu mpoBeneHNN uccienoBaHui 00ydJaronuecss UMEI0T BO3MOKHOCTh UCIOJIb30BaTh BCE
npuOops! Llentpa xomnektuBHoro ucnonb3oBanus PXTY um. JI.1. Menneneena.

6.2.2 Yuebno-nacnaouvie nocoousn:

KoMmiuiexTsl mnpe3eHTanuil K JIEKIUOHHBIM KypcaM; HaOopbl 00pa3loB pa3IudHbIX
MaTepuasIoB U MOKPHITHI.

6.2.3 Komnsromepui, UHpOPpMaAyUOHHO-MENEKOMMYHUKAUUOHHBIE cemu,
annapamuo-npozpammHsle u ayouo8u3yaibHvie cpeocmea:

[lepconanbHble KOMIBIOTEPHI, YKOMIUIEKTOBaHHbIe mpourpeiBatensMu CD u DVD,
NpPUHTEPAMH U TNPOTPAMMHBIMH  CPEICTBAMH, MPOEKTOPbI, JKpaHbl, ayJIUTOPUH CO
CTaIlMIOHAPHBIMU KOMILJIEKCAMHU OTOOpa)keHUs1 UH(POPMALMK C JTH0O0r0 3JEKTPOHHOTO HOCHUTEJIS;
WEB-kamepsb1; 1iudpoBbie KaMmepbl K ONTHYECKUM MHUKPOCKOMAaM; KOMHPOBAJILHBIE ammapaThl;
JIOKaJIbHasA CeTh C BBIXOJOM B VIHTEpHET.

6.2.4 Ileuammnvie u 31eKmponHble 00pazosamebHvle U UHPOPMAYUOHHDIE PECYPChL:

NHupopmaninoHHO-METOIUYECKHE MaTepuasbl: ydyeOHble MOCOOMS MO JIUCHUIUIMHAM;
METOJMYECKHE PEKOMEHJAlMM K NPAKTUYECKUM 3aHATHSAM; pa3daTOYHBIM MaTepuan K
JIEKIMOHHBIM KypcaM; 3J€KTPOHHbIE yueOHbIe U3JaHMs 110 TUCLUIUIMHAM, HAyYHO-TIOMYJISIPHbIE
ANIEKTPOHHBIE U3/IaHUA.

DneKkTpoHHBIE 00pa3oBaTeNIbHBIE pecypchl: KadeapalbHble OMOIMOTEKH JJIEKTPOHHBIX
W3IaHUM 10 AUCHUIUIMHAM; JJICKTPOHHBIE NPE3EHTALUMU K pasjesiaM JIEKIMOHHBIX KYpCOB;
y4eOHO-MeTOoIMUecKre pa3paboTku Kadenp B JIEKTPOHHOM BHJIE, pa3MEIIEHHbIE Ha cailTax
kadenp dakyiabTeTa HHXEHEPHON XUMUH; CIIPAaBOYHBIE MaT€pPHAaJIbl B IEYATHOM M AJIEKTPOHHOM
BU/IE.

[Tomemienust Aji1 caMOCTOSITENIBHON pabOThl 00y4alOUIMXCS OCHAIIEHbl KOMITbIOTEPHOU
TEXHUKOH C BO3MOYKHOCTBIO MOAKIIOUEHHs K ceTu «MHTepHeT» M obecreueHsl JTOCTYIIOM B
AIIEKTPOHHYIO HHPOPMAIIMOHHO-00Pa30BaTENBHYIO CPEly YHHBEPCHTETA.

VYHuBepcuter obecrieueH HEOOXOAMMBIM KOMIUIEKTOM JIMIIEH3HOHHOTO U CBOOOIHO
pacrnpocTpaHsieMOro MPOTrPaMMHOIO OOECIEUEHUS, 6 mOM uHucie OmeYyecmeeHHo2o
npou3zeoocmea (CocTaB ompesensercs B pabodyMx IporpamMmax IUCHUIUIMH (MOJyJei) u
noOEHCUM 00HOBICHUIO NPU HE0OX00UMOCHUL).

[Tpu ucnonb3oBaHUU B 00pa30BaTEIHHOM IPOIIECCE TIEUYATHBIX U3/IaHUH, B YHUBEPCUTETE
chopmupoBad OUOIMOTEUHBIN (POHJ, YKOMIUICKTOBAHHBIA MEYaTHBIMH WU3IaHUSIMHU U3 pacdera
He MeHee 0,25 »sK3eMIUisipa KaXIOro W3 HW3JaHHM, YyKa3aHHbIX B pabodyMx Mporpammax
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TUCIUTIIMH (MOayJIel), TporpaMmax MpakTHK, Ha OJHOTO OOydYaromerocs M3 4Yucia JIHII,
OJIHOBPEMEHHO OCBaMBAIOUIMX COOTBETCTBYIOLIYIO IUCLMIUIMHY (MOZYJb), MPOXOASIIUX CO-
OTBETCTBYIOLIYIO IPAKTUKY.

OOygarommmMcst obecriedeH JoCTyn (YOaJeHHBIM JOCTYI), 8 HMIOM Uucjie 6 cayuae
npUMeHeHUus INEeKMPOHHO20 00yueHus, OUCIMAHUUOHHBIX 00PA308AMEIbHBIX MEXHOI02UIL, K
COBPEMEHHBIM TNPO(PECCHOHANBHBIM 0a3aM JaHHBIX W WH(GOPMAIMOHHBIM CIPAaBOYHBIM
cucTeMaM, COCTaB KOTOPBIX OIpenesseTcss B pabouyux ImporpamMmax AUCLUIUIMH (MoayJied) u
MOJJIC)KUT OOHOBJICHUIO (TTPH HEOOXOTUMOCTH).

OOyuaromyecs M3 YWCIAa HMHBAIMIOB M JIML C OrPAHUYEHHBIMH BO3MOKHOCTSMH
3/I0pOBbsI 00ECTIEYMBAIOTCS MTEYATHBIMU M (MJTH) 3JICKTPOHHBIMH 00pa30BaTEIbHBIMU PECYypCaMu
B (hopMax, aJallTUPOBAHHBIX K OTPAaHUUYCHUSAM UX 3J0POBbS.

Jlnsi peanm3anuy OCHOBHOW 00pa30BaTeNbHONW MPOTpPaMMBbl MOATOTOBKH MO MPOTpaMMe
Maructparypsl 1o HampaieHuio 28.04.03 «Hanomarepuajibl», Npopuiab «XuUMUYECKas
TEXHOJIOTUS HAHOMATEPHAaJOB» HCIOJNB3YIOTCS (OHIBl yueOHOH, y4eOHO-METOIUYECKOi,
HAY4YHOH, epHOJMUECKON HayuYHO-TEXHUUECKOH nuTepaTypbl MHPOpMaLnoHHO-OMOIMOTEUHOTO
nearpa (MBL) PXTY wum. JI.U. MenneneeBa u kadeap, yYacTBYIOIIUX B peaIH3alud
POTrpaMMBl.

Nudpopmannonno-oubnuoreunsiii nentp PXTY um. JI. . MenxneneeBa oGecrieunBaeT
UHQOPMALIMOHHYIO  TMOAJCPKKY  peaju3allMd  HpOrpaMMbl,  COJEHCTBYeT  IMOJrOTOBKE
BBICOKOKBIM()UITUPOBAHHBIX ~ CIICLUAINCTOB, COBEPIICHCTBOBAHHIO YYEOHOTO Ipolecca,
HAY4YHO-HMCCIIEJOBATEIbCKOM PabOThl, CIIOCOOCTBYET PasBUTHIO NPOPECCHOHATBHON KYJbTYphI
OyIymiero crenuaiicTa.

UBIl yHuBepcutera oOecreunBaeT OOyYaroOlIMXCsi OCHOBHOW y4eOHOU, y4yeOHO-
METOJMYECKOW M HAy4yHOH JIUTEepaTypoi, HEOOXOAMMOM JUIsl pealu3allid M KayeCTBEHHOIO
OCBOCHMS 00YYarOIMMUCS IO MPOrpaMMe MarucTparypsl 00pa3oBaTeIbHOIO MpoLecca M0 BCeM
JTUCHMTUTMHAM ~ OCHOBHOW  00pa30BaTeNbHOW MPOTPaMMBbI  MOATOTOBKH  MAarucTpoB IO
HanpasieHuo 28.04.03 «HanomarepuaJjbDy, Marucrepckas IMnporpaMma — «XHMHYECKast
TEXHOJIOTHS] HAHOMATEPUaIOBy.

OO6uwmit 06bemM MHOTOOTpacneBoro (pounna MBI cocraBnser 1 708 372 3k3.

@®oHp y4eOHOM M yueOHO-METOAUYECKOW JHMTepaTypbl YKOMILJIEKTOBAH I€YaTHBIMU
U3JJaHUAMU U3 pacdera He MeHee 0,5 9K3eMIUIIPOB KaXI0T0 U3 U3/IaHUM OCHOBHOW JIMTEPATypHI,
NEPEYNCICHHOW B pa0O4YMX TporpaMMax IUCHHIUIMH (MOIyJiei), MpakTUK, U HE MeHee 25
HK3EMIUIAPOB JOMOJHUTEIbHOM uTeparypbl Ha 100 oOyuaromuxcs.

@oHJ IONOJHUTENBHOM JUTEpaTypbl BKJIOYAET MOMHMO Yy4eOHOW JHUTEepaTypbl
ounmanbHple, CnpaBoYyHO-OMOIMOrpaduyeckre, CrIeUUalIN3UPOBAHHBIE OTEYECTBEHHbIE U
3apyOexHble NEpUOANYECKHE U NUHPOPMAIIMOHHbIE U31AHHUS.

NupopManinoHHO-OMOINOTEUHBIH  IIEHTp OO0ECleYrBaeT CaMOCTOSTEIbHYI0 paboTy
oOydJarlmuxcsi B YUTAJIBHBIX 3ajlaX, MPEAOCTaBisisl IIMPOKUN BBIOOp JUTEpaTypbl IO
aKTyaJbHBIM HAIpaBJICHUSAM, a TaKkKe OOecleuyruBaeT OCTYN K NpodeccHOHANbHBIM 0a3aMm
JTAHHBIX, HHOOPMAIIMOHHBIM, CITPABOYHBIM U TIOUCKOBBIM CHCTEMAaM.

Kaxnp1ii oOyuatomuiicss obecriedeH CBOOOJHBIM JIOCTYIIOM M3 JH0O0H TOUKH, B KOTOPOH
uMeeTcs JoCcTyln K cetu HHTepHeT, K dnekTpoHHO-OmOimoredHoit cucreme (DBC)
VYHuBepcutera, KOTOpash COAEPKHUT pa3IMyHble U3JIaHUS TI0 OCHOBHBIM H3Yy4aeMbIM
JUCLUIUIMHAM M C(pOPMHUPOBaHA IO COTJIACOBAHMIO C MpaBooOIafaTeNs MU yuyeOHOW U ydueOHO-
METOIUYECKON JTUTEPATYPHI.

Jns  OGojee TOJHOTO M ONEPAaTUBHOIO  CIPaBOYHO-OMOMMorpaduyeckoro u
uH(popmanroHHoro obcmyxkuBanus B MBI peannzoBaHa TeXHOJIOTHS 3JIEKTPOHHOM JOCTaBKU
JIOKYMEHTOB.

DJIeKTPOHHbIe MHH(OpPMaIHOHHBIE pecypchl, HCOJIb3yeMble B polecce 00yueHust

No DNEeKTPOHHBIN PexBuzuth 10roBopa (HOMED, XapakTepucTuka OuOINOTEYHOTO
pecypc JiaTa 3aKJII0YEHHUs, CPOK doHma, T0CTYI K KOTOPOMY
nencTBust), ccbliika Ha cat ObC, MPEIOCTABIISIETCS JOTOBOPOM
CyMMa JIOTOBOPa, KOJMYECTBO
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KITIouei

OBC «Jlanb» IIpuHaIeKHOCTD - CTOPOHHSA Komiekuust KHUI 10 €CTECTBEHHO-
PexBusutel norosopa - OO0 HAay4YHbIM WU TEXHUYECKUM OTPaCIsIM
«3narenscTBO «JIaHb», JOTOBOP | HAYKaM.
Ne29.01-3-2.0-827/2018
o1 26.09.2018 1.
Cymma norosopa — 357 000-00
C «26» cents16ps 2018r. mo «25»
ceHTsAOps 2019r.
PexBusuthl norosopa - OO0
«M3parenscTBO «JlaHby», TOrOBOP
Ne 33.03-P-2.0-1775/2-10
ot 26.09.2019r.
Cymma norosopa — 642 083-68
C «26» cenTsiOps 2019r. no
«25» cenTadps 2020r.
Ccbuika Ha cailt ObC —
http://e.lanbook.com
KonunuecTBo kitoueit - noctyn
Uil Beex nonb3oBareneit PXTY ¢
J1000r0 KOMITBIOTEpA.
DNEKTPOHHO - [TpunaIexHOCTD —
OoubaroTeyHast cooctBenHas PXTYV. DNEeKTPOHHBIE BEPCUU YUEOHBIX U
cucrema UBI[ | Ccpuika Ha caiit O9bC — Hay4HbIX u3ganui aBropos PXTY no
PXTY nm. http://lib.muctr.ru/ BceM OOIL
AN .Mennenee | Joctynm s nosib30BaTesein
a (Ha 6aze PXTY c nto6oro koMmproTepa.
ANBC
«Hpbucy)
Nudpopmanvonn | [IpuHannexHOCTh CTOPOHHSIS. OnekTpoHHas 6uOIMoTEKa
O-CIIpaBOYHast PexBusntel koHTpakTa — OO0 HOPMAaTHUBHO-TEXHUYECKUX U3JaHUMH.
cucrema «HOOPMITPOEKTY, Conepsxur 6onee 40000
«TEXOKCIIEP | konTpakT Ne 111-1423A/2018 oT | HAlMOHAJIBHBIX CTAHIAPTOB U JIP.
T» «Hopwmsl, 18.12.2018 r. HTA
IIpaBUIIa, Cymma norosopa — 547 511 pyo6.
CTaH/1apThl C «01» suBaps.2019 r. mo «31»
Poccun». nexabps 2019 r.
Ccpuika Ha caiit 9bC —
http://reforma.kodeks.ru/reforma/
KonnuectBo kmroueit — 5
JTUIEH3UH + JIOKaTbHBINA JOCTYII C
komnbroTepoB MBI
9bC «HayuHo- IIpuHaUIeKHOCTE — CTOPOHHSA
JJIEKTPOHHAs PexBusutel forosopa — OO0 DIIEKTPOHHBIE BEPCHUHU
6ubnmoreka «PYH3b», norosop Ne 29.01-P- | nepuoauveckux U HEMEPHOAMUECKUX
eLibrary.ru». 2.0-1020/2018 oT 07.12.2018 1. | M3HaHUH MO PA3TUIHBIM OTPACISIM

Cymma norosopa - 934 693-00
C «01» suBaps 2019 r.

o «31» nexabps 2019 r.
CchllIKa Ha caT —
http://elibrary.ru
KonnuecTBo kitoveit — noctyn
quist osib3oBareneit PXTY mo ip-

HayKH
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ajzipecaM HeorpaHHYEH.

CrpaBouHo- [IpuHaIEKHOCTH CTOPOHHSS
MpaBoBas Horoop Nel45-1883A/2018 r. l'apanT — cnpaBo4YHO-IpaBOBas
cucrema or 28.01.2019 r. CUCTEMa IO 3aKOHOATEIIbCTBY
“I"apanT» C «28» anBaps 2019 1. Poccuiickoit enepanumn.
1o «27» suBaps 2020 r.
Ccpuika Ha cailT —
http://www.garant.ru/
Cymma morosopa - 512000-00
Konnuecto kimroueii — 50
I10JIb30BATEIbCKUX JTULEH3UN 110
ip-agpecam.
W3narenbcTBo [IpuHanneXHOCTH CTOPOHHSIS. Komtekuus )xypHanoB 1o BceM
Wiley HanmonansHas moanucka o0JacTsaM 3HaHH, B TOM YHCIIe
(Muno6puayku+ I'TIHTB) W3BECTHBIE KYPHAJIBI 110 XUMUH,
CyOn1ieH3UOHHBIN JOTOBOP MaTepuaioBeCHUIO, B3PhIBUATHIM
Ne Wiley/130 ot 10.10.2019 r. | BemecTBam u zip.
C «01» suBaps 2019 r. o
«31» nexabpsa 2019 1.
Ccblika Ha calT —
http://onlinelibrary.wiley.com/
KonunuecTBo kitouent - noctyn
st moap3oBareneit PXTY no ip-
aJipecaM HEOrpaHUYEH.
QUESTEL [IpuHanIeKHOCTh CTOPOHHSA. ORBIT siBnsieTcs rao0anbHbBIM
ORBIT HannonaneHas noanucka ONepaTUBHO OOHOBIISIEMBIM
(Muno6pnayxku+ I'TIHTB) MaTEHTHBIM IIOPTAJIOM, ITO3BOJISAOIINM
Cy0nuieH31OHHBIN JOTOBOP OCYIIECTBIISITH IIOUCK B IEPEUHE
Ne Questel/130 ot 05.09.2019 r. 3asBOK HAa MaTEHTHI, [I0JyYEHHBIX,
C «01» suBaps 2019 1. no | npubnusurensHo, 80-NaTEHTHBIMU
«31» nexabps 2019 r. YUPEKIACHUSAMHU B pa3IMYHBIX CTPaHaX
Ccbuika Ha callT — MHpa U MPeI0CTaBIECHHBIX IPAHTOB.
http://www.questel.orbit.com
KommuecTBo kimrouelt — 1ocTyn
muis nonb3oBareneit PXTY mo ip-
ajipecaM HEOrpaHUYEH.
ProQuest [IpuHanIEXHOCTH CTOPOHHSIS. baza nanneix ProQuest Dissertation &

Dissertation and
Theses Global

Harmonanbuag moamucka
(Muno6pnayxku+ I'TIHTB)
CyOnuIIeH3UOHHBIN T0TOBOP

Ne ProQuest/130 ot 09.10.2019 r.

C «01» ssaBaps 2019 r. o
«31» nexabps 2019 r.

CchllIKa Ha caT —
http://www.proguest.com/product
s-services/pgdtglobal.html
KomuuecTBo kimoueit — 1ocT

yi it noas3oareneid PXTY o
ip-apecaM HEOTPaHUYCH.

Theses Global (PQDT Global)
aBTOPUTETHAsI KOJUICKIUS U3 OoJiee
3,5 MiTH. 3apyOeKHBIX JTUCCEPTAIIHH,
6onee 1,7 MITH. U3 KOTOPBIX
MPE/ICTaBIICHBI B IOJTHOM TEKCTE.

American [TpuHaAIECKHOCTD CTOPOHHSISL. Kosnekius »)ypHaIOB 10 XUMUHU U
Chemical HanuounaneHas noamnucka xuMuueckon texuonorun Core +
Society (Muno6puayku+ I'TTHTB) u3gareascTBa American Chemical
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CyOnuIIeH3UOHHBIN T0TOBOP

Ne ACS/130 or25.10.2019 .
C «01» nrons 2019 1. (0]
«31» nexabps 2019 1.

CchllIKa Ha calT —
http://www.acs.org/content/acs/en

-html

KomnuecTBo Kiroue — 10CcTyn
quist ojp3oBareneit PXTY o ip-
aJpecaM HEOrpaHUYEH.

Society

10 American [IpuHaIe)KHOCTD CTOPOHHSIS.
Institute of HanunonanbHas moanucka Kosutekuust xKypHaJIOB 1O
Physics (AIP) (Muno6puayku+ I'TTHTB) TEXHUYECKUM M €CTECTBEHHBIM
CyO0nu1IeH3UOHHBIN 10T0BOP HayKaM H37aTeabCTBa
No AIP/130 ot 24.10.2019 1. AMEPHKAaHCKOTO MHCTUTYTa (PU3UKU
C «01» urons 2019 1. o (AIP)
«31» nexabps 2019 1.
Ccpuika Ha cailT —
http://scitation.aip.org/
KommuecTBo kimrouen — 1ocTyn
11t mosib3oBatene PXTY mo ip-
ajzipecaM HEOIpaHUYEH.

11 baza nannbix | [IpuHa1eKHOCTH CTOPOHHSIS. CrpykTypHO-XHMHUYecKas 6a3a
Reaxys u HannonaneHas noanucka naHHbIN Reaxys BkiItodaer B ce0s
Reaxys (Munoopuayku+ ['TIHTB) CTPYKTYpHYIO 0a3y JTaHHBIX
Medicinal CyOJIMIICH3UOHHBIN IOTOBOP XMUMHUYECKUX COCTUHCHUI U UX
Chemistry Ne Reaxys /130 ot 10.10.2019 1. JKCIIEPUMEHTAJIBHBIX CBOWCTB,
Komnanun pedepatruBHyIO 0a3y KypHaJIbHBIX U
Elsevier C «01» nrons 2019 1. 1o NaTeHTHBIX MyOauKanui, 6azy

«31» nexabps 2019 1. XUMHYECKHUX peakluil ¢ GyHKIuen

Cchlnka Ha calT — HOCTPOEHHUS IUIaHA CUHTE3a.

https://www.reaxys.com/ MoyIib OMOJIOTHYECKH aKTUBHBIX

KonnuecTBo kinrouel — 1octyn COEMHEHU, OMOIOrMYECKUX

muist mone3oBareneit PXTY mo ip- | MuleHei, papMakoIorndeckux

azipecaM HEOTpPaHUYEH. CBOMCTB XUMUYECKHX COCIUHEHUM
Reaxys Medicinal Chemistry siBisiercst
KpynHeimeil B Mupe 6a30i TaHHBIX.

12 Scopus [IprHaIeKHOCTD CTOPOHHSA. MynbTHAMCIMIUIMHAPHAS

HanuonaneHas noanucka pedepaTrBHas 1 HayKOMeTpUUecKas

(Muno6puayku+ ['TTHTB) 0a3a 1aHHBIX HM3JaTEJIbCTBA

CyOnu1eH31OHHBIN JOTOBOP ELSEVIER

Ne Scopus/130 ot 09.10.2019 1.

C «01» nrons 2019 1. o

«31» nexabps 2019 r.

Ccpuika Ha cailT —

http://www.scopus.com.

KonnuecTBo Kitoue — 10cTyn

must mons3oBareneit PXTY mo ip-

azipecaM HEOIpPaHUYEH.

13 Pecypchr [IpuHanIe)KHOCTH CTOPOHHSIS. OTKpBIT IOCTYII K pecypcam:
MexayHapoaHo | HanmonanpHas moxamucka WEB of SCIENCE — pedeparuHast
1 KOMITAaHUH (Muno6puayku+ I'TTHTB) 1 HayKOMEeTpHYecKas 0a3a JaHHBIX.
Clarivate CyOau1eH31OHHbIH TOTOBOP MEDLINE — pedepaTtuBnas 6a3za
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Analytics

Ne Wo0S/130 ot 05.09.2019 .

C «01» sauBaps 2019 1. 1o
«31» nexabps 2019 1.

CchUIKa Ha CalT —
http://apps.webofknowledge.com/
WOS GeneralSearch_input.do?pr
oduct=WOS&search_mode=Gene
ralSearch&SID=R11j2TUYmdd7b

UatOlJ&preferencesSaved=
KonnyecTBo Kitouent — 10CTyIl
11t mosik3oBateneid PXTY mo ip-
aJjpecaM HEOrpPaHUYEH.

MaHHBIX 110 MEIUIIUHE.

14 Royal Society of | TIpunamae:KHOCTH CTOPOHHSISL. Komnekuust Britouaer 44 >xypHaua.
Chemistry Hanmonanenas moanucka Tematuka: opraHuyveckasi,
(Koponesckoe (Muno6puayku+ ['TTHTB) aHAJIMTUYECKas, (U3UYECKas XUMUs,
XUMHUYECKOE Cy0nu1eH310HHBIN JOrOBOP OHOXUMUS, JEKTPOXUMHS,
00111eECTBO Ne RSC/130 o1 08.10.2019 1. XHMHYECKHE TEXHOJIOTHH.

C «01» suBaps 2019 1. 10
«31» nexabps 2019 1.

Ccplka Ha calT —
http://pubs.rsc.org/

KommyecTBo kinrouent - 1ocTyn
11t mosik3oBatenei PXTY mo ip-
ajzipecaM HEOIpaHUYEH.

15 DNEeKTPOHHBIE [IpunamIe:KHOCTH — CTOPOHHSS - [TomHOTEKCTOBASI KOJUICKLIUS
pecypchl HanmonanwsHas moanucka ANEKTPOHHBIX KypHAIOB Springer Mo
W3/1aTeNIbCTBA (Muno6puayku+POON) Pa3JINYHBIM OTPACIISIM 3HAHUM.

SpringerNature

WNudpopmanmoHHOE MHCHEMO
POOU Ne 809 ot 24.06.2019 r.
C «01» sauBaps 2019 1.

o «31» nexabpst 2019 r.
Ccblika Ha caT
http://link.springer.com/
KonnuecTBo xirouel - 1octyn
i nonb3oBareneit PXTY no ip-
azipecaM HEOIpPaHUYEH.

- ITonmHOTEKCTOBBIE 85
xypHanoB Nature Publishing Group

- Konnekuus Hay4HbIX
MIPOTOKOJIOB MO PA3JIMYHBIM OTPACIISIM
3HaHuil Springer Protocols

- Konnexknus Hay4HbIX
MaTepHajIoB B 001aCTH (PU3NUECKUX
HayK ¥ MH)KUHUpPHUHTA Springer
Materials (The Landolt-Bornstein
Database)

- [TonnsbIi 1OCTYI K
CTaTMYECKUM U TMHAMUYECKUM
CIPAaBOYHBIM M3JaHUSM I10 J1I000H
TEME

- PedeparuBnas 6a3a qaHHBIX
10 YUCTOW M NPUKIIAJHON MaTEMAaTUKE
ZzbMATH

- Nano Database
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http://apps.webofknowledge.com/WOS_GeneralSearch_input.do?product=WOS&search_mode=GeneralSearch&SID=R1Ij2TUYmdd7bUatOlJ&preferencesSaved
http://apps.webofknowledge.com/WOS_GeneralSearch_input.do?product=WOS&search_mode=GeneralSearch&SID=R1Ij2TUYmdd7bUatOlJ&preferencesSaved
http://apps.webofknowledge.com/WOS_GeneralSearch_input.do?product=WOS&search_mode=GeneralSearch&SID=R1Ij2TUYmdd7bUatOlJ&preferencesSaved
http://pubs.rsc.org/
http://link.springer.com/

16 baza manHBIX [TpuHaAICKHOCT CTOPOHHSISL. SciFinder — TOMCKOBBIN CepBHC,
SciFinder HarnmonansHast moanucka 0o0ecreYnBarONIMiA  MHOTOACIIEKTHBIN
KOMITAaHUH (Muno6pnayku+ I'TTHTB) MOMCK  Kak  OuOnumorpadudeckoi
Chemical CyOJIMIICH3UOHHBIN JI0TOBOP uHpOpMAIMY, TaK U MHPOPMAIMH 110
Abstracts Ne CAS/130 o1 23.10.2019 . XUMHUYECKUM peaKIusM,
Service C «01» sauBaps 2019 1. CTPYKTYPHBIM COCIMHEHUAM u

o «31» nexabps 2019 r. IIaTeHTaM. OcHoBHas TeMaTUKa
Cchuika Ha cailT — OOIIMPHOTO TIOMCKOBOTO MacCHBa —
https://scifinder.cas.org XMMHS, a TaKKe PII CMEKHBIX
KonmdgecTBo Kiroued — 10cTyn TUCIIUILINH, TaKuX KaK
st monb3oBatenieid PXTY mo ip- | marepuanoBeneHue, OHOXUMHUA W
aJipecam | MepcoHaIbHOU OMOMeIINHA, dapmakomorus,
perucTparum. XUMHYECKass TEXHOJOorus, (usmka,
r'e0JIOTHUs, METAJUTYPTHsl U IPyTHE.
17 W3 nparenscTBO [TpuHaIe)KHOCTD CTOPOHHSIS. «Freedom Collection» —
Elsevier na HarnmonanpHast moammcka MOJTHOTEKCTOBAST KOJUICKITHS
mathopme (Muno6puayku+ POON) ANEKTPOHHBIX JKYPHAJIOB
ScienceDirect HudopmanoHHOe MUCHMO u3nareibcTBa Elsevier mo pasnuyHbiM
PODOU Ne ucx.- 1294 OTpacJisiM 3HaAaHWM, BKJIIOYAIOIIasl HE
ot 09 10 2019 1. menee 2000 HauMeHOBaHUH
C «01» suBaps 2019 r. 3JIEKTPOHHBIX KYPHAJIOB.
o «31» nekadps 2019 r. «Freedom Collection eBook
CchUIKa Ha CalT — collection» — coxepxkut 6onee 5 000
https://www.sciencedirect.com KHUT 110 24 pa3In4HbIM NPEJAMETHBIM
KonunuaecTBo kiroueid — 1octyn o0iactam €CTECTBEHHBIX,
st nonp3oBareneid PXTY mo ip- | TeXHWYECKUX M MEAUIIMHCKUX HAYK.
azpecaM. Hoctyn k apxusam 2014-2018rr.

18 9BbC [IpuHaIEKHOCTD - CTOPOHHSS OneKkTpoHHas OMOIMOTEKa BKIJIIOYAET

«FOPAWTY PexBusursl norosopa — 000 Oonee 5000 HalMEHOBAaHUN

«DNEKTPOHHOE U3/1aTEeNIbCTBO
FOPAWT», Jorosop Ne Ne29.01-
3-2.0-1168/2018

or 11.01.2019 1.

C «11» auBaps 2019 r. mo «»10»
sHBaps 2020 r.

Ccbuika Ha caiit ObC -
https://biblio-online.ru/

Cymma norosopa — 220 000-00
pyo.

KonuyectBo kittoueit - noctyn
Uil Beex nonb3oBareneit PXTY ¢
J000r0 KOMITBIOTEPA.

y4eOHHUKOB M Y4YeOHBIX MOcoOud Mo
BCEM OTpacisiM 3HAaHUW I BCEX
ypOBHEH npogeccuoHaIbHOIO
0o0pa3oBaHMUs OT BEIYNIMX HAYYHBIX
IIKOJ C CcOOJIoieHueM TpeOoBaHUM
HoBbIX PI'OC.

BecniiaTHble apXuBHBIC KOJUICKIMH, TpHo0peTeHHble MUHOOPHAYKH 115l BY30B

Apxus UznarensctBa American Association for the Advancement of Science.ITlaker «Science

Classic» 1880-1996

Apxus U3narensctBa Annual Reviews. ITaker «Full Collection» 1932-2005

Apxus n3narenscrsa Macturyra dusukn (BemukoOpuranus). [1aker «Historical Archive 1874-

1999» ¢ 1epBOro BBITYCKA KAXJIOT0 )KypHaia mo 1999, 1874-1999

Apxus n3marensctBa Nature Publishing Group. ITaker «Nature» ¢ mepBoro BBIIYCKA MEPBOTO

goMmepa o 2010, 1869-2010

Apxus n3marensctBa Oxford University Press. ITaket «Archive Completey» ¢ mepBoro BEIITYCKa

KaXJI0T0 JkypHasia mo 1995, 1849-1995
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https://scifinder.cas.org/
https://www.sciencedirect.com/
https://biblio-online.ru/
http://arch.neicon.ru/xmlui/handle/123456789/2490906
http://arch.neicon.ru/xmlui/handle/123456789/2490906
http://arch.neicon.ru/xmlui/handle/123456789/1391849
http://arch.neicon.ru/xmlui/handle/123456789/1737046
http://arch.neicon.ru/xmlui/handle/123456789/1737046
http://arch.neicon.ru/xmlui/handle/123456789/1947637
http://arch.neicon.ru/xmlui/handle/123456789/1947637
http://arch.neicon.ru/xmlui/handle/123456789/1417890
http://arch.neicon.ru/xmlui/handle/123456789/1417890

Apxus n3narenscrsa Sage. [Taker «2010 SAGE Deep Backfile Package» ¢ rmepBoro BhIITyCKa
Kaxxaoro xypHaia 1o 1998, 1890-1998

Apxus m3narenscta Taylor & Francis. Full Online Journal Archives. ¢ IepBoro BbITYCKa
KaXJI0T0 JKypHaia 1mo 1996, 1798-1997

Apxus nm3narenscrea Cambridge University Press. ITaker «Cambridge Journals Digital Archive
(CJDA)» ¢ 11epBOro BBIITYCKA KAXIOTo XypHania mo 2011, 1827-2011

Apxus xypHaiioB Kopoaesckoro xumuueckoro oomnrectsa(RSC). 1841-2007

ApXUB KOJUIEKIINH JKYPHATIOB AMEpUKAaHCKOro reodusuueckoro corosa (AGU),
npeaocrasisieMblii n3garensctBoM Wiley Subscription Services, Inc. 1896-1996

BbecriaTHbie opuumMaibHble OTKPbITHIE pecypcbl UHTEpHeT:

1. Directory of Open Access Journals (DOAJ) http://doaj.org/

Pecypc oobenunsier 6osee 10000 HaydHBIX )KYPHAJIOB IO Pa3JIMYHBIM OTPACIsIM 3HAHUN
(okoJo 2 MuuIHOHOB cTateit) u3l134 crpan mupa.

2. Directory of Open Access Books (DOAB) https://www.doabooks.org/

B ©0aze pasmemieno Oonee 3000 KHUT 1O pa3IMYHBIM  OTpaciAM 3HaHM,
MPEIOCTaBIEHHBIX 122 Hay4YHBIMH U3AAaTEIbCTBAMHU.

3. BioMed Central https://www.biomedcentral.com/

baza mannbix Bkitowaer Oosee 300 pereH3UpyeMBIX KYpHAJIOB MO OHWOMEIHUIIMHE,
MeIMIIMHE U €CTeCTBEHHBIM HayKaM. Bce craTeu, pa3menieHHbie B 0a3e, HaXOAATCS B CBOOOTHOM
JOCTYyTIE.

4. DnekTpoHHbIN pecypc arXiv https://arxiv.org/

Kpynneiimum OecruiaTHbI apXWB 3JEKTPOHHBIX HAYYHBIX MyOIUKalUi MO paszaenam
¢u3uku, MaremMaTWke, WH(POPMATHKH, MEXaHWKW, AacTpOHOMHH U Owmonoruu. Hmeercs
MOIPOOHBIN TEMAaTHUECKUI KaTaJor ¥ BO3MOXHOCTh TIOMCKA CTaTeil TI0 MHOKECTBY KPUTEPHUEB.

5. Kosnekuus sxxypuanos MDPI AG  http://www.mdpi.com/

MHoroaucuuIIMHApHBIA U(POBON M3IATENBCKUI pecypce, sABIseTcs MIaThopMoi As
peleH3UPYEMBbIX HAyYHBIX KYpPHAJOB OTKpHITOro jaocryna, m3maromnmxcs MDPI AG (bazens,
HIBeitiiapus). M3narensctBo BbimyckaeT 6osee 120 pasHOOOpasHBIX AJIEKTPOHHBIX *KYPHAJIOB,
HAXOJSIINXCS B OTKPBITOM JIOCTYTIE.

6. N3aatenscTBO ¢ OTKPBITHIM Aoctyrnom InTech http://www.intechopen.com/

[lepBoe m KpymHelliee B MHUpE H3IATENbCTBO, IMyOJNUKYIOIIEEe KHUTH B OTKPBITOM
noctymne, okosno 2500 HayuyHbIX wH31aHUM. OCHOBHAs TeMaTHuYecKas HalpaBI€HHOCTh -
du3nvecKre U TeXHHIECKHEe HayKH, TEXHOJIOTHH, MEUIIMHCKAE HAYKH, HAYKH O JKU3HU.

7. baza JTAHHBIX XUMHYECKHUX COeIMHEHNH ChemSpider
http://www.chemspider.com/

ChemSpider — a0 GecrutaTHas XuMHYecKasi 0a3a JTaHHBIX, MPEAOCTABIISIONIAs ObICTPhIM
noctyn K Oosiee ueM 28 MWIJIMOHAM CTPYKTYp, CBOWCTB M COOTBETCTBEHHOM HH(OpPMAIUH.
Pecypc mnpunamnexxutr KoponeBckomy xumuueckoMmy oOmiectBy BenmukoO6purtanun (Royal
Society of Chemistry).

8. Komnekuus xxyprnanoB PLOS ONE http://journals.plos.org/plosone/

PLOS ONE - kosuteknus >KypHalIOB, B KOTOPBIX ITyOJHKYIOTCS OTYETHI O HOBBIX
UCCIIEIOBaHUAX B 00JaCTH €CTECTBEHHBIX HAayK W MEAMLUMHBL. Bce kKypHanbl pa3sMmelieHbl B
cBoboHOM octyne (Open Access), Bce CTaThU MPOXOJAT CTPOroe HayuyHOE PEeLeH3UPOBAHHE.

9. US Patent and Trademark Office (USPTO) http://www.uspto.gov/

BenomctBo mo marentam u ToBapHbIM 3Hakam CIIIA — USPTO — mpenocrasiser
CBOOOAHBIN JOCTYN K aMEPUKAaHCKUM IaTe€HTaM, ONMyOJMKOBaHHBIM ¢ 1976 r. mo Hacrosiee
BpeMsl.

10.  Espacenet - European Patent Office (EPO) http://worldwide.espacenet.com/

[Matentst (MO0 maTeHTHBIE 3asBKU) Oonee 50 HANMOHANBHBIX M HECKOJIBKHX
MEXIYHAPOJAHBIX MATEHTHBIX OIOpPO, B TOM umciie mociHble TekcThl maTteHToB CIIIA, Poccun,
®panuuu, AnoHuu u ap.

11.  ®denepanbHBIA  WHCTUTYT  NPOMBINIIEHHOW  coOctBeHHOCTH — (DUIIC)
http://www1.fips.ru/wps/wcm/connect/content _ru/ru
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http://arch.neicon.ru/xmlui/handle/123456789/2757634
http://arch.neicon.ru/xmlui/handle/123456789/2757634
http://arch.neicon.ru/xmlui/handle/123456789/1563997
http://arch.neicon.ru/xmlui/handle/123456789/1563997
http://arch.neicon.ru/xmlui/handle/123456789/905824
http://arch.neicon.ru/xmlui/handle/123456789/905824
http://arch.neicon.ru/xmlui/handle/123456789/4752274
http://arch.neicon.ru/xmlui/handle/123456789/4674300
http://arch.neicon.ru/xmlui/handle/123456789/4674300
http://doaj.org/
https://www.doabooks.org/
https://www.biomedcentral.com/
https://arxiv.org/
http://www.mdpi.com/
http://www.intechopen.com/
http://www.chemspider.com/
http://journals.plos.org/plosone/
http://www.uspto.gov/
http://worldwide.espacenet.com/
http://www1.fips.ru/wps/wcm/connect/content_ru/ru

Nudopmanmonnsie pecypcesl DUIIC cBoboHOTO AOCTYMA!
-OnextpoHHble Oroutetenu. M3o06perenus. [Tone3nsie Moaemn.
-OTKpBITBIE PEECTPHI POCCUICKUX N300peTEeHUH U 3asIBOK Ha U300PETEHUSI.
-Pedepatsr poccuiickux MaTeHTHBIX JOKYMEHTOB 3a 1994-2016 rr.
-ITonHbIe TEKCTHI POCCUICKUX MATEHTHBIX JOKYMEHTOB U3 MOCJIETHET0 O(PUIINATIBLHOTO
OroJIIeTeHSI.

6.3 TpedoBanus Kk kKagpoBbIM ycjaoBusaM peanudanuu OOIl marucrparypsl

Peammzanus OOIl maructpaTypsl oOecriedMBaeTcsl IMeJarori4eckKuMu paboTHUKaMHU
YHUBEPCUTETA, a TaKXKe JIMLaMu, NpuBiekaeMbIMu K peanuszanuu OOIl maructparypbl Ha UHBIX
YCIIOBUSX.

KBanuduxamuss  memarormdyeckux  paOOTHMKOB ~ YHUBEPCHUTETa  COOTBETCTBYET
KBTH(DUKAIIMOHHBIM TPEOOBAHUSAM, YKAa3aHHBIM B KBATH(PUKAIMOHHBIX CIPABOYHHUKAX WU (KJIH)
npoecCHOHANBHBIX CTAHIAPTAX.

He menee 70 npouyenmog HvCIEHHOCTH TeNarormyecknx pabOTHUKOB YHHMBEPCHTETA,
yuactByromux B peanusanuu OOIl maructpatypsl, U JHL, IPUBJIEKAEMbIX YHUBEPCUTETOM K
peannzanuu OOIl marucTpartypbl Ha MHBIX YCIOBUAX (MCXOJS M3 KOJUYECTBA 3aMELIaeMbIX
CTaBOK, MPUBEJICHHOTO K IIEIOUMCICHHBIM 3HAaYCHHSIM), BEyT HAyUYHYI0, Y4eOHO-METOAMUECKYIO
U (MIK) MPAKTHUYECKYH paboTy, COOTBETCTBYIOUIYIO MPO(UII0 MPEnoiaBaeMOn AUCITUTUIHHBI
(Momyio).

He menee 5 npouenmog 4YNUCICHHOCTH NEAArOTMYECKUMX pPaOOTHUKOB YHUBEPCHUTETA,
yuactByronx B peanuszanuu OOII maructpaTypbl, U JHL, IPHUBIEKAEMbIX YHUBEPCUTETOM K
peanmzanuu OOIl marucTparypbl Ha MHBIX YCJIOBHUSAX (MCXOJS M3 KOJMYECTBA 3aMELIaeMbIX
CTaBOK, MPHUBEACHHOTO K IIEJIOYUCIICHHBIM 3HAUEHUSIM), SBISIOTCS PYKOBOIUTEISIMH U (WJIH)
pabOTHUKAMKU MHBIX OpraHu3aluid, OCYHIECTBISIOIIMMU TPYJIOBYIO JEATEIbHOCTH B
npodeccuoHansHOM cdepe, cooTBeTCTBYIONIEH MPOHECCHOHATBFHOM NEATENIBHOCTH, K KOTOPOU
TOTOBSITCSl BBIMTYCKHUKU (MMEIOT CTaX paboThl B aHHOW npodeccHoHaNbHON chepe He MeHee
3 ner).

He menee 60 npoyenmog 4MCIEHHOCTH NEJArOrMUYECKUX PaOOTHUKOB YHUBEPCUTETA U
JIUII, TIPUBJIEKAEMbIX K 00pa3oBaTENbHOW AEATEIbHOCTH YHHBEPCHUTETOM Ha WHBIX YCIOBHSX
(Mcxond M3 KOJIMYECTBA 3aMEIaeMbIX CTABOK, IIPUBEAECHHOTO K ILIEJIOUMCICHHBIM 3HAUYECHUSM),
UMEIOT YYEHYIO0 CTeleHb (B TOM 4YHCIE Y4YEHYIO CTENEeHb, MOIY4YEHHYI0 B HHOCTPAHHOM
rocyJapcTBe U npusHaBaemyto B Poccuiickoit deneparun) u (miam) yueHoe 3BaHuE (B TOM YHUCIIE
YYE€HOE 3BaHHE, IOJyYEHHOE B MHOCTPAaHHOM TOCYAApCTBE M IpU3HaBaeMoe B Poccuiickoit
denepanyn).

OOmiee pykoBoACTBO HaydHbIM cozepxkanueM OOIl marucTpaTypbl OCYIIECTBIISETCS
HAy4YHO-TIE€JJarOrNYecKuM pabOTHUKOM YHHUBEPCHUTETA, UMEIOIINM YUEHYIO CTEIEeHb (B TOM YHUCIIE
YUEHYIO0 CTEleHb, NMPUCBOEHHYIO 3a pyOekoM M mpu3HaBaemylo B Poccuiickoit denepanun),
OCYIIECTBIISIIOIUM  CaMOCTOSITENIbHBIE HayYHO-HCCIIEIOBATEIbCKHUE (TBOPUYECKHE) TPOEKTHI
(yyacTBYIOUIMM B OCYIIECTBICHHH TaKHX MPOEKTOB) IO HAMPABJICHUIO MOJITOTOBKH, UMEIOIIIM
€Xero/iHple MyOIMKaIK 0 pe3ysibTaTaM yKa3aHHON HayYyHO-HCCIIEI0BATEeNbCKON (TBOPUYECKOM)
NEeSTENIbHOCTH B BEQYIIUX OTEYECTBEHHBIX U (WMJIM) 3apyOEeKHBIX PELEH3UPYEMbIX Hay4HBIX
KypHaJaX M M3/IaHUSAX, a TaKXKe OCYIIECTBIIAIOIIMM €XKEroJHYyI0 anpodaluio pe3yJbTaToB
YKa3aHHOM Hay4HO-UCCIIEIOBATEILCKOM (TBOPYECKOM) JESITEIPHOCTH HAa HAIMOHAIBHBIX |
MEXYHAPOJHBIX KOH(PEPEHLIUAX.

6.4 TpedoBanus k puHAHCOBBIM yca0BusIM peanuzannu OOII marucTparypsl

®dunancoBoe obecrnieuenue peanuzauuu OOIIl MarucTparypsl ocymecTBiIsieTcsl B 00beMe
HE HI)KE 3HaueHUN 0a30BbIX HOPMATHBHBIX 3aTpaT Ha OKa3aHHWE IOCYAApPCTBEHHBIX YCIYT IO
peanu3anyu 00pa3oBaTeIbHBIX IPOrPaMM BBICIIETO 00pa30BaHUs — MPOTPAMM MArucTpaTypsl U
3HAYEHUN KOPPEKTHPYIOUMX KOA(PGUIMEHTOB K 0a30BbIM HOpMaTHBaM 3aTpaT, ONpEeAesieMbIX
MuHHCTEpCTBOM HAaYKH U BhICIIEro oOpa3oBanus Poccuiickoit deneparyu.
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6.5 TpeGoBaHNsl K NPUMEHsIeMbIM MEXaHNU3MAaM OIleHKH KadecTBa 00pa3oBaTeIbHOI
AeSITeJIbHOCTH M MOATroTOBKHU o0ydawmmxcs mo OOII marucrparypsbl

KagyectBo 00pa3oBaTenbHOM JAEATENBHOCTH M TOATOTOBKM oOydwaromuxcs OOII
MarucTpaTrypbl OINpeAeNseTcss B paMKaX CHUCTEMbl BHYTPEHHEH OLIEHKHM, a TaKKe CHUCTEMbI
BHEIIIHEH OI[EHKH, B KOTOPOI YHUBEPCUTET MPUHUMAET Y4acTHE Ha JT0OPOBOJIILHOM OCHOBE.

B uensax cosepuienctBoBanuss OOIl maructpaTypbl NpU MNPOBEACHUU PETYJISIPHOM
BHYTpPEHHEH OLIEHKH KauecTBa 00pa30BaTEIbHOM A€ATEIbHOCTU U IIOJTOTOBKU 00YYarOIIUXCS 110
OOII maructparypsl npuBiekaeT padoTogaTeneit U (UiIn) UX 00bEAUHEHUS, HHBIX IOPUITIECKIX
U (n1n) GU3NUECKUX JIMII, BKIIOYAs MeJarOrnYeCKiX paOOTHUKOB YHHUBEPCHUTETA.

B pamkax BHyTpeHHEIl CUCTEMBbl OLEHKH KauyecTBa 0Opa30BaTENIbHOM NEATEIBHOCTH IO
OOII maructpaTypbl 00y4arOIIMMCS MNPEJOCTABISAETCS BO3MOXHOCTb OLIEHMBAaHUS YCJIOBMH,
CoJlep’KaHusl, OpraHM3allid M KauecTBa 00pa30BaTeIbHOr0 Mpollecca B IEJIOM M OTIEIbHBIX
JUCLUIUIAH (MOJYJIEH) U IPAKTHK.

Buemnsis  omenka KkadectBa  00pa3oBaTENbHOM  JEATENBHOCTH U MOATOTOBKH
oOyuaromuxcs mo OOIT mMarucTpaTypsl MOKET OCYIIECTBIATHCS B paMKax MPoQecCHOHATBHO-
OOIIIECTBEHHON aKKpEeAUTAllMu, MPOBOJUMON paboToAaTeisiMi, UX OOBEAMHEHUSMH, a TaKKe
YIOJTHOMOYEHHBIMA UMH OPTaHU3AIMSIMH, B TOM YHUCJIE MHOCTPAHHBIMU OpPTaHU3AIUSIMHE, OO
ABTOPU30BAHHBIMH HAIIMOHAIBHBIMU  MPO(eccHOHaNIbHO-00IIECTBEHHBIMU ~ OPTraHU3alUsIMU,
BXOJSILIMUMH B MEKIYHAPOIHbIE CTPYKTYPBHI.

7 HOPMATUBHO-METOANYECKOE OBECIIEYHEHUE CUCTEMbI OLIEHKH
KAYECTBA OCBOEHUSA OBYUYAIOILIUMUCSA TPOT'PAMMBI MATUCTPATYPBI

B coorBerctBun ¢ ®I'OC BO 3++ mno HampaBienuro moaroroBku 28.04.03
«Hanomamepuanv» ouenka xadectBa ocBoeHus oOyvarommumuca OOIl  maructpatypbl
BKJIFOYACT TEKYIIMH KOHTPOJb YCIIEBAEMOCTH, MNPOMEXYTOYHYyK arrectauuro u [HA
00y4aromuxcs.

HopMatuBHO-MeToMueckoe  obOecriedeHre  TEKyIIEero KOHTPOJIS  YCIIEBAEMOCTH,
npomexxyTouHoi arrectaiuu U I'MA oOyuatomuxcst mo OOII maructpaTypbl OCyIECTBIISIETCS B
cootBercTBUU ¢ ®I'OC BO 3++ 1 oKanbHBIMU HOPMAaTUBHBIMU aKTaMU YHUBEPCUTETA.

Texywuii KOHMPOb, NPOMENHCYMOUHAA AMMeCMayus U ammecmayuoHHble UCNbIMANHU
umo2o8oli (2ocyoapcmeeHHou umozosot) ammecmayuu eoinyckHukos OOl macucmpamypol
Texkyumii KOHTPOJIb M MPOMEXKYTOYHAsl aTTecTalus MO BCEM BHMJAM y4eOHOH JesTeabHOCTH
00y4aroIuXCcsl OCYIIECTBISETCS B COOTBETCTBUU ¢ TpeOoBaHUsAMU [lonoxkeHus o peTUHroBon
cHUCTeME OIIEHKM KauecTBa y4yeOHOW paboThl CTYIEHTOB B (eAepaJbHOM TOCyIapCTBEHHOM
OI0/KETHOM 00pa30BaTEIbHOM YUpEXIACHUU BbICcIIEro oOpazoBanus «Poccuiickuii XuMHKO-
TEXHOJOrMYeckuil yHuBepcuteT uMeHu J[M. MenzaeneeBa», YTBEpKIECHHOIO pEIICHUEM
VYyenoro cosera yHuBepcurera ot 28.06.2017, nmporokon Ne 9.

Texkymmii KOHTPOJb YyCIEBaeMOCTH OOydYaroIuxcs oOecreynBaeT OLIEHKY YPOBHS
OCBOEHHUSl JTUCIUIUIMH, MPOXOXKIAEHWsS TNpakTuk, BeimonHeHus BKP wu  npooautcs
npernojiaBaTesieM Ha JOOOM U3 BHIOB YYEOHBIX 3aHATUN. O0A3amenvHoll cocmaenawouieil
meKyuyezo KOHmpona ycneeaemocmu A6AAEmcA yuem npenooasamenamu noceuaemocmu
yueonvix 3anamuil ooyyarowumuca. Ilo pesynprataMm TeKyLIero KOHTPOJIS yCIEBAEMOCTH TPU
paza B ceMecTp 1 BCEX KypCcoB IO BCEM JUCHMIUIMHAM IPOBOJUTCS aTTECTaLUs
oOyyJaronuxcs.

IIpomexyTouHasi aTTecTalysi MPOBOAMUTCS B (hOpME 3K3aMEHOB, 3a4E€TOB C OLEHKOW U
3a4EeTOB JUISl BCEX KYpPCOB MO JUCIUIUIMHAM U MIPaKTUKaM, IPEyCMOTPEHHBIM yUE€OHBIM IIJIAHOM
HanpaBieHuss noarotoku 28.04.03 «Hamomamepuanwviy. Pe3ynbTaThl cladd  3a4eTOB
OILICHUBAIOTCSI HA «3aYTEHO», «HE 3aUTEHO»; 3aY€TOB C OLIEHKOW U IK3aMEHOB — Ha «OTJIHYHOM,
«XOPOILIOY», «YJOBIETBOPUTEIBHOY, «HEYIOBIETBOPUTEIBHOY.

I'MA ocymecTBisieTcsi B COOTBETCTBHHM C TpeOoBaHUsIMU [lojokeHHST O TOpsaKe
IPOBEICHUS TOCYJapCTBEHHONM HWTOrOBOM arTecTalud 1o 00pa30BaTeNbHBIM IpOrpaMMaM
BbICLIET0 00pa30BaHus — MporpaMmamM OakanaBpuara, IporpaMMaM CHelHaIuTeTa, IporpaMmMam
Maructparypsel B PXTY um. .M. Menneneesa, yIBEp:KACHHBIM DPEIICHUEM YUYEHOI'O COBETA
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yauBepcutera ot 28.06.2017, mporokon Ne 9; IonoxeHus: 0 BBITYCKHON KBaU(DUKAITMOHHON
pabore s oOyuarommxcsi 1Mo o0pa30BaTENbHBIM MPOTpaMMaM BBICIIETO OOpa30BaHUA —
nporpamMMam OakajaBpuaTa, IporpaMMaM CleNUalIuTeTa, IporpaMMamM Maructparypsl B PXTY
uM. JI.W. MeHneneeBa, yTBEPKICHHBIM pELICHUEM YUYEHOIO COBETAa YHUBEPCUTETA
ot 28.06.2017, mpotokosa Ne 9.

K I'MA nomyckarorcst oOyJarommecs, He UMEIONINe aKaJeMUIeCKON 3a0KEHHOCTH U B
IOJHOM Oo0beMe BblNogHUBIIKME Y4yeOHbIH 1uiaH mo OOIl maructpaTypsl B COOTBETCTBUM C
@I'0OC BO 3++ no nanpasnenuto noarotoku 28.04.03 «Hanomamepuanwyy. 151 npoBeaeHs
I'MA B yHUBepcuTeTe €XKerogHo (POpMUPYIOTCS FOCY1apCTBEHHBIE 3K3aMEHAIIMOHHbIE KOMUCCUU
(I'OK) n anemsinmonnsie komuccuu. Tembl BKP oTpaxarot akryanbHbie MpoOIeMbl, CBI3aHHBIC
¢ Hanpasinenuem noarotopku 28.04.03 «Hanomamepuanvyy. YHUBEPCUTET YTBEPXKIaeT
nepevyeHb TeM BBIIYCKHBIX KBAIM(UKAIMOHHBIX padoT, MpeiaraeMpIXx o0yJaromumest (ranee —
IepevyeHb TeM), U JOBOJIUT €ro 10 CBEJCHHs 00YyYaroLIUXCs HE IO03]Hee ueM 3a 6 MecsAleB 10
JlaThl Hayasa rocy1apCTBEHHONW UTOTOBOM aTTECTAllUU.

Tema BKP nepconanbHO A71s1 Ka)10ro 00y4aromerocst yTBepxaaeTcst IpUKa3oM pekTopa
(mpopekTopa 1o yueOHo#l paboTe) 10 YHUBEPCUTETY NEPE]] HauaIoM IPeIIUIUIOMHON TPaKTUKH.
JlanHbIM NpuKa3oM yTBepikaaercs Takxke pykosoautens BKP. Ilepen HauanoM BbIIOJIHEHUS
BKP oOyuarommiicss COBMECTHO C PYKOBOAMTEIEM COCTABISET HHIMBUAYAIBHBIA IIJIaH
noarotoBku M BeinosnHeHus BKP, npeagycmarpuBarommii o4epeHOCTh U CPOKU BBIIIOJIHEHUS
OTIeNbHBIX yacTed paboTbl. Tekct moscHurenbHou 3amucku BKP mposepsercs Ha Hanuuue
HEIPaBOMEPHBIX 3auMCcTBOBaHMi. [IpoBepka ocymecTBiseTcss B cooTBeTcTBUHU ¢ [lonoxenuem o
HOPSI/IKE TIPOBEPKHU BBITYCKHBIX KBAJTU(HUKAIIMOHHBIX paOdOT W HAYyYHBIX JOKJIAJ0B 00 OCHOBHBIX
pe3yibTaTtax IMOJrOTOBIEHHBIX Hay4YHO-KBaJIM(UKALMOHHBIX padoT (Auccepranuii) Ha 0o0beM
3aMMCTBOBAaHHMS M UX pa3MEIIEHUs B  DBJIEKTPOHHO-OMOnuoreunoil cucreme PXTY
uM. J[.M. MengaeneeBa, yTBEpKIACHHBIM DEIICHUEM YYEHOIO COBETAa YHHMBEPCUTETA OT
01.06.2016, mpotokoa Ne 10.

3amurta BKP npoBoautcs Ha oTkpbIThIX 3acenanusax ['OK ¢ ydactuem He MeHee ABYyX
Tpeteit ee coctaBa. ['paduk 3ammtel BKP cocraBnsercs mo corimacoBaHuio ¢ 00y4arOIMIMMUCS U
JIOBOJIUTCS /10 CBEJIEHHs oOydaroluxcsi He mo3aHee, yeM 3a 30 aHeit 1o Havana pabotsl I'OK.
Pesynpratel paGotet  ['DOK  ompepensitorcs  OLEHKaMU  «OTJIMYHO»,  «XOPOLIO»,
«YAOBJIETBOPUTEIILHO», «HEYJOBJIETBOPUTEIBHO» U OOBABIAIOTCA B TOT € JIeHb IIOCie
odopMIIeHHUSI B YCTAaHOBJICHHOM TMOPSAKE MPOTOKOJIOB 3acenaHuii komuccuit. [lo okoHuaHuu
pabotsl npencenatens I'OK cocraisier oTyer o npojenaHHoOR padoTe.

Jlia oOydaromuxcsl U3 4uclia MHBAIMJIOB M JIMI C OFPAHUYEHHBIMH BO3MOKHOCTSIMU
3n0poBbst 'MA mpoBOOUTCS C Yy4eTOM OCOOEHHOCTEW HX MCHXO(HM3HUECKOTo pa3BUTHS,
WHAUBUAYAIbHBIX BO3MOXKHOCTEN U COCTOSIHUS 3/I0POBBS.

8 PABOYHME ITPOTPAMMBI JUCHHUIIJINH

Paboune mporpaMMBbl JUCIIUTUIAH:
1. ®unocodckue npodieMbl HAYKH U TEXHUKH

dusnueckue 1 XUMUYECKUE CBOMCTBA HAHOMATEPHUAJIOB U HAHOCUCTEM

J1e10BOM MHOCTPAHHBIN SI3BIK

JlonoHUTEIbHBIE IT1aBbl MATEMATUKHA B HAHOMAaTepHuaiax

OreHKa pUCKOB M 9KOHOMHUYECKOH 3(h(PeKTUBHOCTH MpHU BHEIPEHUH MHHOBAIIMOHHBIX

ok~ w

pPELIEHUI U TEXHOJIOTUI

6. JlaGopaTtopHble pabOTHI 1O PUINICCKUM U XHMHUIECKAM CBOMCTBAM HAaHOMATEPHAJIOB U
HAaHOCHUCTEM

7. KBanTOBas MEXaHHKa

8. CymnpamonekysipHas XUMHUS

9. DnemeHTHI KpUcTaLorpadun

10. ITporeccrl Ha MOBEPXHOCTH paszena daz
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11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,

25.
26.
217.
28.
29.

TepMuueckuii aHaJIM3 HAHOMATEPUAIOB

MeTtoapsl MEXaHOXUMHU

Meroabl aHanM3a HAHOMATEPHUAJIOB

CuHTEe3 HaHOYaCTHI] B )KUJKUX Cpeaax

I"a3o¢azubie mporecchl MOMyYeHUs HAaHOMATEPHAaIOB

KomnbroTepHsie 1 ”HGOPMALMOHHBIE TEXHOJIOTUH B pa3padoTKe HAHOMAaTEepPHUaIoB
buonornueckoe eiicTBHE HAHOMATEPUATIOB

YriepoaHble HAaHOMaTEPHUAJIbL

[TonumepHble HAHOKOMITO3UTBI

@1yopeclieHTHbIE METOAbI JETEKTUPOBAHUS

Mertoabl uccie10BaHNS MEXAaHUYECKUX CBOMCTB HAHOMATEPUATIOB

Mertob! Ta3zepHOi JU(pakIny B aHATH3€ HAHOMATEPHAIOB

30H0Basi MUKPOCKOIIUS

VYuebnas mnpaktuka: [IpakTUka MO MOJYyYEHHIO NEPBUYHBIX MPOPECCHOHATBHBIX
YMEHUU U HaBBIKOB

[IpousBoncTBeHHas npaktuka: HayuHo-uccienoBarensckas padboTa
[IpouzBoacTBeHHas npaktuka: [IpenauninoMHas npakTuka

Brinonnenue u 3amuTa BeITYCKHOM KBaTH(PUKATMOHHON pabOThI

TexHMKa Hay4HOT O MepeBoa

Cornmonorus ¥ McUxoaorus NpohecCuoHaNbHON NeSTeIbHOCTH

Bxosmux B OOII mo nanpasienuto noaroroBku 28.04.03 «Hanomamepuansl», MarucTepckas
nporpaMma «XMMHUYECKass TEXHOJOTHMsS HaHOMATEPUAJIOB», BBIIOJHEHBI B BHJIE OTACIbHBIX
JIOKYMEHTOB, SIBJISIFOIIMXCS HEOThemyieMoi yacThio JanHoi OOII.

9 ®OH/IbI OHEHOYHbBIX CPEACTB JIs1 MIPOBEJAEHUSA TEKYIIET O
KOHTPO.ISI YCIEBAEMOCTH, TIPOMEXYTOUYHOM ATTECTAIIMA U THA

B

OBYYAIOIIUXCHA OOII MATUCTPATYPDBI

coorBerctBuM ¢ ®I'OC BO 3++ mno Hampasnenuto mnoaroroku 28.04.03

«Hanomamepuanv» 1 arrecranuu oOydyaroIMXCs Ha COOTBETCTBHE HUX IEPCOHAIBHBIX
JocTikeHui mostanHeiM TpeboBanusM OOII maructpatypsl paspaboransl @OC mo kaxaoit
TMCIUTUTAHE, TpakThke, [ V1A, BKITIOYAONie TUTIOBBIE 33/IaHUs, KOHTPOJIbHBIE PaOOTHI, TECTHI,
Kelic-3a/1auM, BOMPOCHI K 3adeTaM M JK3aMeHaM, CPEJICTBa U METOAbl OLEHKH, MO3BOJISIOLINE
OLICHUTH 3HAHUS, YMEHHS, HABBIKU M YPOBEHD ITPHOOPETEHHBIX KOMITETCHIINH.

@®OC mno npucuumiauHaM, mnpaktukaMm, [MMA pa3pabaTbeiBatoTCsi B COOTBETCTBUHU C
[TopsinkoM pa3pabOTKM W YTBEp)KIEHHUS OOpa3oBaTENbHBIX MPOrpaMM, YTBEPKICHHBIM
peleHneM YueHoro coera yHusepcutera ot 28.06.2017, mpoTokoi Ne 9.

®OC 1o gucIUINIMHAM .

30.
31.
32.
33.
34.

35.

36.
37.

dunocodcekue mpobdaemMbl HAYKU ¥ TEXHUKU

dusnuecKkue 1 XMMHYECKHE CBOMCTBA HAHOMATEPHAJIOB U HAHOCUCTEM

J1e10BOM MHOCTPAHHBIN SI3BIK

JlononHuTENbHBIE I1aBbl MATEMATHKK B HAHOMAaTepuaiax

OrneHKa pUCKOB U PKOHOMUYECKOU 3(PPEKTUBHOCTU MPHU BHEAPEHUU WHHOBAIMOHHBIX
pPELICHUI U TEXHOJIOTUI

JlabopaTopHbie pabOThI IO PU3MUECKUM U XUMHUYECKUM CBOMCTBAM HaHOMAaTEPUAIOB U
HaHOCUCTEM

KBaHTOBass MexaHuka

CynpamouiekyisipHas XuMus
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38.
39.
40.
41.
42.
43.
44,
45,
46.
47.
48.
49.
50.
51.
52.
53.

54,
55.
56.
57.
58.

OneMeHTs! KpucTaiorpadpuu

IIponiecchl Ha MOBEPXHOCTH paszzena (a3

TepMuyeckuil aHanu3 HaHOMAaTEPUAIOB

Meroasl MEXaHOXUMHUU

Merto/1bl aHaM3a HAHOMATEPHUAJIOB

CuHTEe3 HaHOYACTHI] B )KUJKUX Cpeaax

I"a3o¢azubie mporecchl MOdy4YeHNUs HAHOMATEPHAIOB
KomnbroTepHbsle 1 HHGOPMALMOHHbBIE TEXHOJIOTUH B pa3padoTKe HAaHOMAaTEepHaJIoB
buonoruyeckoe nericTere HAHOMATEPUATIOB

VYriepoaHbple HAHOMATEPHUAJIb

ITonmMepHBIE HAHOKOMITO3UTBI

@I1yopeCLieHTHBIE METOABI JETEKTUPOBAHUS

Meroas! uccien0BaHus MEXAHUYECKUX CBOMCTB HAHOMATEPUAJIOB
Mertopl Ta3epHOi qU(pakIuy B aHATH3€ HAHOMATEPHAIOB
30H10Basi MUKPOCKOIIUS

VYuebnas mnpaktuka: [IpakTuka MO TMONyYEHHIO MEPBHYHBIX NPOPECCHOHATBHBIX
YMEHMI U HaBBIKOB

ITpousBonacTBeHHas npaktuka: Hayuno-uccienoBarenbckas pabora
IIponsBoncTBeHHas npakTuka: IIpegauninomuas npakTuka
BeinonHenue 1 3amura BeITYCKHOM KBaJIM(UKAMOHHOW paboThI
TexHuKa Hay4HOr O IepeBoja

Coumonorus ¥ MCUXO0JIOTUs MPo(hecCHOHANBHOM eI TeTbHOCTH

Bxogamux B OOII no nampasnenuto noarotoBku 28.04.03 «HanoMaTepuabl», MarucTepcKas
nporpamMma «XUMHUYEcKasi TEXHOJOTHsS HAHOMAaTepHaJOB)», BBIIOIHEHBI B BUAE OTAEITBHBIX
JOKYMEHTOB, ABJISIFOLUXCSI HEOTheMileMOH yacThio 1aHHoi OOIL

10 METOAUYECKHUE MATEPHUAJIBI 110 JUCHUIIVIMHAM

Metoauueckre MaTepHuabl 110 IUCHUIIIMHAM:
1. dunocodekue npodaeMbl HAYKH U TEXHUKHU

2.

o ks~ w

o

OU3NYECKUE U XUMUYECKUE CBOMCTBA HAHOMATEPUATIOB U HAHOCUCTEM

J1e110BOM MHOCTPAHHBIN S3BIK

JlononHUTENbHBIE IJ1aBbl MATEMAaTUKHA B HAHOMAaTepuaiax

OrneHka pUCKOB U PKOHOMUYECKOH 3(PPEeKTUBHOCTH MPU BHEIPEHUHU MHHOBAIMOHHBIX
PELIEHU U TEXHOJIOTUI

JlabopaTopHbie pabOTHI IO PUBHUECKUM U XUMHUYECKUM CBOMCTBAM HAaHOMATEPHATIOB U
HaHOCUCTEM

KBanToBas Mexanuka

CymnpamounexyJisipHas XuMus

DneMeHThl KpHucTamuiorpaduu

. [Iporteccrl Ha MOBEPXHOCTH pazena a3

. Tepmudeckuii aHaau3 HAHOMATEPUAJIOB

. MeTo1p1 MEXaHOXUMHH

. MeTop1 aHanM3a HAHOMATEPUAIOB

. CuHTEe3 HaHOYACTHI] B )KUJKUX Cpeaax

. 'a3o(azHbie mpolecchl MosydyeHnss HAaHOMaTepHaloB

. Komnprorepnsie 1 H”HPOpMaLIMOHHBIE TEXHOJIOTHH B pa3paboTKe HAaHOMAaTepHUasoB
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17.
18.
19.
20.
21.
22.
23.
24,

25.
26.
27.
28.
29.

buonornueckoe neiicTBUE HAHOMATEPUATIOB

VYriepoaHbple HAHOMATEPHAIIBI

ITonmmMepHBIE HAHOKOMITO3UTBI

@I1yOpeCLIEHTHBIE METOABI JETCKTUPOBAHUS

Meroasl ucciaen0BaHN MEXAHUYECKUX CBOMCTB HAHOMATEPHUAIIOB
Metob! a3epHOi JUdpakuy B aHATU3€ HAHOMATEPHAIOB
30H10Basi MUKPOCKOIIUS

VuebHasg mnpaktuka: I[IpakTuka MO IOJYyYEHHIO HEPBUYHBIX HPOGECCHOHATIBHBIX
YMEHHUI U HaBBIKOB

ITpousBonacTBeHHas npakTuka: HayuHo-uccienoBarenbckas padora
IIponsBonacTBeHHas npakTuka: [IpegauniuoMuas npakTuka
BrinonHenue 1 3anmra BeITyCKHON KBATH()UKAITUOHHONW PabOThI
TexHuKa Hay4HOr o0 IepeBoja

Conuosnorus ¥ MCUX0JIOTUs MPOo(hecCuOHATBHON 1S TEIIbHOCTH

Bxogsaumx B OOII no nanpasnenuto noarotoku 28.04.03 «HanomaTepuabl», Marucrepckas
nporpaMMa «XMMHUYECKass TEXHOJOTHsS HAaHOMATEPUAIIOB», BBIIOJHEHBI B BHJIE OTACIHHBIX
JTIOKYMEHTOB, SIBJISIFOIIUXCS HEOThemyieMon yacThio nanHoi OOII.
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Mampuya Komnemenyuil o HaANPAsICHUIO NOO20moeKu mazucmpos 28.04.03 Hanomamepuanwl
npozpamma «Xumuueckas mexnHoa02us HAaLOMAmMepuaios»

JIMCITUTIITAHEI Kommereninm

DopMupyeMble KOMIIETEHIIUU

YHuBepcaJlbHbIE

Ob6menpodeccHoHabHBIC

[IpodeccroHanbHbIC

YK-1

YK-2

™

o
>

<

o
>

YK-5

YK-6

OIIK-1

N

OIIK

™

OIIK

<
1

OIIK

Lo

OIIK

OIIK-6

OIIK-7

TK-1
K
K

T1K-4

Oo0s3aTeIbHAA YACTh

dunocodckre mpodIEMbl HAYKH U TEXHUKU

+

+

+

dusnyeckre 1 XUMUYECKHE CBOMCTBA
HaHOMATEpHrajloB U HAHOCUCTEM

+

+

J1enoBoil HTHOCTPaHHBIN S3bIK

JIOTIOTHUTEIBHBIC TJIABBI MATEMATHKH B
HaHOMaTepHajax

OrieHKa PUCKOB U 9KOHOMHUYECKOM
3¢ GEeKTUBHOCTHU NP BHEIPEHUN
VHHOBAIIMOHHBIX PEIIEHUN U TEXHOJOTHI

JlabopaTopHbie pabOTHI IO (HPU3UICSCKUM H
XUMHUYIECKHM CBOWCTBAM HaHOMATEPHAIIOB
HAHOCHCTEM

Yacrb, popMmupyeMasi yHaCTHUKAMHU

06pa303aTeﬂbelx OTHOIIEHHU

Oo0s3aTeIbHbIE JUCHUILINHBI

KBanToBas mexaHmka

CynpamosexyssipHast XUMHS

DreMeHThl Kpuctaiorpaduu

+
+

I[Tpouiecchl Ha NOBEPXHOCTH pazjena a3

TCpMI/I‘IeCKI/Iﬁ aHaJIM3 HAHOMATCPHAJIOB

MGTOI[BI MCXaHOXHMHH

MCTOZ[BI aHaJIn3a HAHOMAaTCpHuaJIoB

Cunre3 HAaHOYACTHUIl B X XUJAKUX Cpeaax

I"azodasnble mporeccs MoTyYeHns
HaHOMAaTepHaJoB

KomnbrotepHbie 1 HHOOPMALIMOHHBIE
TEXHOJIOTHH B pa3paboTke HaHOMAaTepHaJIOB

Bbuonornueckoe nelictBre HaHOMaTEPHUATIOB
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DopMupyeMbIe KOMITETCHIINT

YHuBepcaIbHbIC O6menpodeccnoHaIbHBIE [IpodeccronabHBIC
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2] TexHHKa Hay4YHOTO IIEpeBOAa + + +
[=
«
=
v
=
>
Z CoLMOIOTHS ! TICUXOJIOTHS + + +
=y npoQeCCUOHATBHOM NeSITeIbHOCTH
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