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1 OBIIUE IMOJIOKEHU S

1.1 OcHoBHass mnpodeccHoHAIbHAS o0pa3oBaTejbHAasi TMPOrpaMMa BbICIIET0
00pa3oBaHusl — NPOrpaMMa NOJArOTOBKH MATHCTPOB (J1ajiee — MPOrpaMMa MarucTpartyphbl,
OOII marucTparypbl), peainu3yemas B COOTBETCTBHH C (eaepalibHbIM TOCYAapCTBEHHBIM
00pa30oBaTeNbHBEIM CTAHIAPTOM BBICIIETO 00pa3oBaHus (eneparbHbIM TOCYIaPCTBEHHBIM
OIOKETHBIM 00pa30BaTENbHBIM YUPEKIACHUEM BbICIIEro oOpazoBaHusi «Poccuiickuii XMMHUKO-
TEXHOJOTHYeCKui yHuBepcuteT umeHu .M. MenpaeneeBa» 1no HampaBiIEHUIO MOATOTOBKH
28.04.03 «Hanomartepuajably, mnpopuiab «XUMHUYECKass TEXHOJIOTHUS HAHOMATEPUAJIOBY,
MPEICTaBISIET COOOH KOMIUIEKC OCHOBHBIX XapaKTEPUCTUK OOpa3OBaHUs, OPraHHU3AIMOHHO-
MEeAarornyeckux YCJIOBUM, (OpM aTTecTallM, KOTOpPbI TNPEACTaBI€H B BHAE 0OLIeH
XapaKTePUCTUKU MPOrPpaMMbl MarucTpaTypbl, Y4eOHOro IUIaHA, KaJIEHAAPHOTO Y4eOHOTo
rpaduka, pabouux mNporpaMM AMCLUMUILIAH, MOPOrpaMM MPAKTUK, OLICHOYHBIX CPEJCTB,
METOJAMYECKUX MaTEPHUAIIOB.

1.2 HopMaTHBHBIE JTOKYMEHTHI AJsl Pa3padoTKM NPOrpaMMbl MarucTpaTypbl Mo
HANPaBJIEHUIO MOATOTOBKHU COCTABIISIOT:

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

- [Mpukaz MunoOpuayku Poccum ot «22» centsOps 2017 r. Ne 966 «O6
YTBEpXKIEHHH (heAepaTbHOTO TOCYAapCTBEHHOTO 00pa3oBaTENbHOTO CTaHAApPTa BBICIIETO
00pa3oBaHus 1O HarpasieHuio noArotoBku 28.04.03 «HaHomatepuaiab (YpOBEHb BBICIIETO
oOpa3oBanus — maructparypa)» (gamee — ®I'OC BO no nHamparienuro moarotoku 28.04.03
«HaHnomaTtepuaab» (YpOBCHb BBICIIETO 00pa30BaHUs — MarkMCTPaTypa));

- ITpukaz MunoOpnaykun Poccum ot 05.04.2017 Ne 301 «OG6 yTBepkaeHUU
[Topsinka  opraHu3almMii W OCYIIGCTBJIIGHUS ~ 00pa3oBaTeNbHON  JEATENBHOCTH  TI0
o0Opa3oBaTeNbHBIM IpOrpaMMaM  BBICIIETO 00pa3oBaHHMs — TIporpamMmaM OakajaBpuara,
IpoTrpaMMam CIIeUAINTETa, IIPOTPaMMaM MarucTpaTypb».

- [Mpodeccnonanpupiii  cranmapt  «26.006 Crermanuct 1o pa3paboTke
HaHOCTPYKTYPUPOBAaHHBIX ~ KOMITO3MIIMOHHBIX ~ MaTe€pHajioBy», YTBEP)KICHHBIM  MpHUKa30M
MunucTepcTBa Tpyla U ConnanbHOM 3amuThl Poccuiickoit @enepanuu ot «8» centsops 2015 r.
Ne 604u;

- ITpodeccrnonanbHbII CTaHJapT «40.011 Crenmanuct 1o Hay4yHO-
HCCIIEIOBATEIILCKUM M OTIBITHO-KOHCTPYKTOPCKUM Pa3padOTKamM», YTBEPKIECHHBIH IMPHKA30M
MuHucTepcTBa Tpya U couuanbHoi 3amuTsl Poccuiickoit denepauun ot «4» mapta 2014 r. Ne
121n.

— Ilpuka3 MunucrepctBa oOpasoBanusi u Hayku P® ot 23.08.2017 Ne 816 «O6
yrBepkaeHnn [lopsiaka MpUMEHEHHs OpTaHM3alUsIME, OCYIICCTBISIOIIUMEI 00pa30BaTeIbHYIO
JeSITebHOCTD, AJIEKTPOHHOTO O0YYEHHs, TUCTAHLIMOHHBIX 00pa30oBaTeIbHBIX TEXHOJOTHH MpU
peanu3anuu  00pa3oOBaTENBHBIX TMporpaMM» [DneKTpoHHBIM pecypc]. Pexum gocryna:
http://pravo.gov.ru/proxy/ips/?docbody=&nd=102447332&intelsearch=816+%EF%FO0%ES%EA
YEQ%ET/ (mata oopamenus: 30.03.2021).

— Ilpuka3 MuHnucrepctBa Hayku M Bbiciiero oOpa3zoBanusi Poccuiickoit denepanuu,
MunucrepctBa npocsemieHus Poccuiickoit ®epeparmu ot  05.08.2020 Ne 885/390 «O
MPaKTUYECKOW TMOATOTOBKE OOydammmxcs» [DneKkTpoHHBIM pecypc]. Pexum  pocryna:
http://pravo.gov.ru/proxy/ips/?docbody=&Ilink _id=0&nd=102850569&intelsearch=&firstDoc=1/
(mata obpamenus: 30.03.2021);

— Ilonoxenne 00 opraHu3alM ¥ HCIOJB30BAHUHM DJIEKTPOHHOTO OOy4YeHUus u
JTUCTAHIIMOHHBIX 00pa30BaTENIbHBIX TEXHOJOTHH MpH peaan3alii 00pa3oBaTENIbHBIX MPOrpaMM
B (¢eaepalbHOM TOCYIapCTBEHHOM OFO/KETHOM 00pa30BaTEIbHOM YUPEKIACHUH BBICIIETO
oOpa3zoBanus «PoccuicKkuil XUMHKO-TEXHOJIOTHUECKUi yHuBepcuteT umenn /1.M1. Menneneenay,
npuHsTOe pemieHneM YdyeHoro cosera PXTY um. [I.UN. MennmeneeBa ot 27 mapra 2020 r.,
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npotokona Ne 9, BBeneHHoe B jaedcTtBue mpukazoM pekropa PXTY um. JI.M. Menaeneera
or 27 mapra 2020 1. Ne 29 OJI [DnektpoHHbli pecypc]. Pexwmm  mocryna:
https://muctr.ru/upload/university/departments/uu/local_doc/pologenie EQIDOT_2.pdf nara
oOpatuenus: 30.03.2021);

- [TonoxxeHne o0 NPAKTUYECKOH NOArOTOBKE oOydaroumxcsi B (eaepanbHOM
TOCY/IapCTBEHHOM  OFO/PKETHOM  00pa30oBaTEIbHOM  YYPEKICHUU BBICIIETO 0Opa3oBaHUs
«Poccuiickuil XMMHKO-TEXHOJIOrnYeckuii yHuBepcuteT umenu .M. MenneneeBay, NMpUHSITOE
pemienneM Yuenoro cosera PXTY wuwm. JI.U. MenneneeBa ot 25.11.2020, nmpotoxon Ne 4,
BBEJICHO B jAeiicTBUe npukazoM pekropa PXTY um. .M. Menaeneesa ot 26.11.2020 Ne 117 O/,
[D51eKTpOHHBIN pecypc]. Pexum JIOCTyTa:
https://muctr.ru/upload/university/departments/uu/local_doc/pologenie_prakt podgotovka_2.pdf
nata oopamenus: 12.04.2021).

I[Ipy ocBoeHMM JUCHMIUIUH ¥  MPAKTUK CTYAEHTHl JOJDKHBI  HCIIOJIB30BATh
MH(pOpMaLlMOHHbIE U MH(POPMALMOHHO-00PAa30BaTEIbHBIE PECYpPChl CIEAYIOIIUX IOPTAJIOB U
CalTOB:

— Cucrema (QenepanbHbIX 0Opa3oBaTeNnbHBIX mopTalioB. CHcTeMa  OTKPBITOrO
obpaszoBanus. Koncantuuroseiii nentp MOC OO P® [DnextponHslii pecypc] — Pexum
nocryma: http://www.openedu.ru/ (mara oopamenus: 12.04.2021).

— Hudopmanumonnas cuctema «EIMHOE OKHO JIOCTyIa K 00pa3oBaTeIbHBIM PECYpCamy.
URL: http://window.edu.ru/ (nata oopamenus: 12.04.2021).

— ®DIIO: coorBerctBue TpeboBanusiMm @PI'OC [DnekrponHbIi pecypc] — Pexum
nocryma: http://fepo.i-exam.ru/ (nata obparenus: 30.03.2021).

1.3 O6mas xapakTepUCTUKA MPOTPaAaMMbl MATUCTPATYPbI

Leabi0o mporpaMMbl MarucTpaTyphl SBISETCS CO3/IaHUE ISl OOYUYAIOMIMXCS YCIOBUIH
JUIs TIPUOOpETeHUs HEOOXOIUMOro MJIsi OCYLIECTBICHHS NPO(eCCHOHAIBHOM JesTeIbHOCTH
YPOBHSI 3HAHWH, YMEHH, HABBIKOB, OIBITA JEATEIBHOCTH M TIOJATOTOBKU K 3aIUTE BBITYCKHOM
KBAJTM(PHUKAIIMOHHOH paboThI.

[Tonyuenne oOpa3oBaHHMs MO 00pa30BaTEbHOM MIporpaMMme BBICIIET0 OOpa3oBaHUS —
IporpaMMe MarucTparypbl JOMyCKaeTcs TOJNbKO B 00pa3oBaTeIbHONW OpraHM3allld BBICIIETO
00pa3oBaHus U HAYYHOM OpraHu3anuu (Jajiee — opraHu3aIms).

OOyuenne 1o o00pa30BaTENbHOM MporpaMMme BBICHIETO OOpa30BaHUS — IMpPOrpaMMme
MarucTpaTypsl B 00pa30BaTeNbHOW OpPTaHU3aIMH OCYIIECTBISIETCS B OYHON (hopMe oOydeHwUs.
O6wem mporpammbl MarucTparypsl coctaBiseT 120 3aueTHbIX enuHUIl (Hanee — 3.€.) BHE
3aBHCUMOCTH OT (hOpMBI OOYUYEeHHUS, TPUMEHSIEMBIX 00pPa30BaTENbHBIX TEXHOJIOTHH, peaTn3ainu
IporpaMMbl MarucTpaTypbl C HCIOJb30BAHUEM CETE€BOM (OPMBI, pealu3aluy MPOrpaMMbl
MarucTpaTyphl 10 HHIUBUAYATFHOMY YIeOHOMY TUIaHYy.

Cpoxk nonydeHus: 00pa3oBaHUsI 110 IPOrpaMMe MarucTpaTyphl:

- B OuHOW (opme oOyueHHs, BKIIOYAs KaHUKYJbl, MPEAOCTaBIsEMbIE IOCIE
MPOXOXKJICHHUS TOCYAaPCTBEHHON HTOTOBOM aTTECTAIlNH, COCTABIISACT 2 TO/IA;

- B OYHO-3a09HOU (hopMe OOYYEHHsI yBEIHMUMBACTCS HE MEHEEe YeM Ha 3 Mecsla H
He OoJiee 4yeM Ha IOJITO/a MO0 CPAaBHEHHUIO CO CPOKOM IOJIydeHHsI 00pa3oBaHUs B OYHOM (hopme
00yJeHUs;

- pu 00y4eHUH MO UHJIUMBUIYaIbHOMY y4eOHOMY IIaHy MHBaIuA0B U jull ¢ OB3
MOYET OBITh YBEJIMYEH MO MX 3asBJICHUIO HE OoJiee YeM Ha IOJIrojia Mo CPaBHEHUIO CO CPOKOM
MOJTy9YeHHUsT 00pa30BaHMsl, YCTAHOBJICHHBIM IS COOTBETCTBYIOMIEH (popMbI 00ydeHusI.

- [Mpu peanuzaryu mporpamMMmbl Maructpatypbl OpraHuzaiusi BIpaBe MPUMEHSTH
3IIEKTPOHHOE 00y4YeHHUE, TUCTAHIIMOHHBIE 00pa30BaTeIbHBIC TEXHOIOTHH.

— DNeKTpoHHOEe O0O0y4YeHHe, AMCTAaHIMOHHBIE O0pa30BaTeIbHBIC TEXHOJIOTHH,
IpUMeHsIeMble NPH 00y4YEeHUH MHBAIMJOB U JIUIl C OTPAHMYCHHBIMH BO3MOKHOCTSIMHU 3710POBbS
(mastee - nHBanu bl U uua ¢ OB3), ToMmKHBI IpeycMaTpUBaTh BO3MOKHOCTh IIpUeMa-nepesadn
UH(POPMALIMU B TOCTYIHBIX JJIs1 HUX (popmax.
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— Peanuzamust mporpaMMbl MarucTpaTypbl ocyuiecTBisiercs OpraHuzanuen Kak
CaMOCTOSITENILHO, TaK U MTOCPEJICTBOM CETEBOM (OPMEI.

OOpazoBatenbHasi JAEATEIbLHOCTh 0 IpOrpaMMe MarucTpaTrypbl OCYUIECTBISETCS Ha
rOCyIapCTBEHHOM s3blke Poccuiickoil ®enepauuu, €Cild HWHOE HE OIPEAEIEHO JIOKAJIbHBIM
HOPMAaTHUBHBIM aKTOM OpraHMU3aIliH.

CTtpyKTypa mporpaMmbl MarucTpaTypbl BKIIOUACT CICTYIONUE OIOKH:

brok 1 «/[ucuurmmnael (MOTyIN )Y,

bnok 2 «IIpaktukay;

bnok 3 «l'ocynapcTBeHHas UTOTOBasi ATTECTALIHS.

B pamkax mporpaMMbl MarucTpaTypbl BBIICISIOTCS OOs3aTenbHas 4acTh M YacTh,
dbopMupyemasi yuacTHUKaMHU 00pa30BaTeIbHbIX OTHOILICHUH.

CTpyKTypa NporpaMmMbl MarucTpaTypsbl

O6beM mporpaMMbl
CtpyKTypa mporpaMMbl MaruCTpaTyphbl
MarucTpaTypsl u ee OJIOKOB B 3.€.
Buok 1 | Aucuummmnst (Moxyti) He menee 80
Baox 2 | lIpaktuka He MeHee 21
Baok 3 | [ocynapcTBeHHast UTOrOBast aTTECTAIMS He MeHee 6
OO6beM porpaMMbl MAaruCTPaTyphbl 120

B Bnok 2 «IIpakTika» BXOAAT yueOHAs ¥ MPOM3BOJCTBEHHAs MPAKTHKH (J1aee BMECTe -
IIPAKTHKN).

Tunbl ydeOHON MPAaKTUKM: MPAKTUKA MO TMOJYYEHHIO MEPBUYHBIX MPO(ECCHOHATBHBIX
YMEHUH M HaBBIKOB;  TEXHOJIOTMYECKas  (MPOEKTHO-TEXHOJIOTHMYECKasi)  MPaKTHKA;
HKCIUTyaTal[MOHHAsl MPAaKTUKA; HAay4yHO-HCCIIEAOBaTeNbCKas paboTa (MoJiyueHHe MEepBUYHBIX
HaBBIKOB HAY4HO-HCCIIE0BATENILCKOM padoThI).

Tunbsl MpoOM3BOACTBEHHOM MNPAKTHKHU: TMpakTHKa IO TMOJYyYEHHIO MPO(pecCHOHATBHBIX
YMEHUH U OmblTa MNpo(ecCHOHANIBHOM JAEATENbHOCTH; TEXHOJOruyeckas (MPOEKTHO-
TEXHOJIOTUYECKasl) TPAaKTUKA; OKCIUTyaTallMOHHAS MPAKTHUKA;, TPEIIUIUIOMHAs MPAKTHKA;
nejarornyeckas MpakTuka; Hay4HO-HccliejoBaTeabcKas padoTa.

Henu u 3amaum, nmporpaMMbl U (POpPMBI OTYETHOCTH ONpPENEIEHbl CTaHIApPTOM By3a IO
KaXIOMY BUAY NpakTUKH. [IpakTHKH MOTYT NMPOBOAUTHCS B CTOPOHHHMX OPTaHU3AIMIX WA Ha
Kadeapax u B 1abopaTopusx By3a (ydeOHas mpakTHKa), 0071aJal0IIMX HEOOXOIMMBIM KaJPpOBBIM
¥ HAyYHO-TEXHUYECKUM TTOTCHIIUAIOM.

ATTecTansi 1O MTOTaM IMPAKTUKH BBIIOJHAETCS HAa OCHOBAaHUM NPEACTaBICHUS
oOyyaromuMcsl OT4eTa O pe3yibTaTax MPOXOXKICHHS MPAaKTUKH C 3alIUTOM OTueTa mepen
aTTeCTallMOHHON KOMHCCHUEH. Ilo pe3ynbTaTam aTTecTallu BBICTaBIISIETCS
TuQepeHIMpOBaHHAs OLIEHKA.

[Ipenaumomuas OpakTHUKa  TPOBOAMTCS TS BBITIOJIHEHHS BBIITYCKHOM
KBAJTM(PHUKAIIMOHHOHN paboThI U ABISIETCS 005S3aTEBHOM.

B bnok 3 «l'ocymapcTBeHHass UTOroBas aTTECTAllMs» BXOJUT BBINOJHEHHE W 3alllUTa
BBIITYCKHOHN KBaJTU(UKALMOHHON pabOTHI.

IIpu pa3paboTke mporpammbl MarucTparypel oOydaromuMmcs —oOecredrBaeTcs
BO3MOXXHOCTh OCBOCHHS JJIEKTHBHBIX IUCHUIUIMH (MOAyNed) M (aKydbTaTUBHBIX AMCIUTUINH
(Momyneit).

@dakynbTaTUBHBIE UCIMIUIMHBI (MOIYJIH) HE BKIIOYAIOTCS B OOBEM MPOTPAMMEI
MarucTpaTyphl.

B pamkax mporpaMMbl MarucTpaTypbl BBIICTSIOTCS OOs3aTenbHAas 4YacTh M 4acTh,
dbopmupyemas y9acCTHIKaMU 00pa30BaTeIIbHBIX OTHOIIICHUH.

K o0s3aTenbHON YacTH IpOrpaMMbl MarucTpaTypbl OTHOCSATCS AUCUUILUIMHBI (MOLYTH) U
MPaKTUKH, oOecriedrBaromye GopMupoBaHue oomenpodheccuoHaIbHbIX KOMIIETCHIINM, a TakKe
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npodeCCHOHANIBHBIX KoMmmeTeHIni, ycraHnoBleHHbIX [IOOIl B kadecTBe 00s3aTeNbHBIX (MPH
HaJIMYWH).

JlucuumiuHel (MOAYJIHM) M MPAKTHKH, obecreynBaromiye GopMUPOBaHNE YHUBEPCATBHBIX
KOMIIETCHIIHA, MOTYT BKJIIOYAThCS B 00S3aTEIBHYIO YaCTh IPOrPaMMBbl MArUCTPATYPHI U B YaCTh,
dbopMupyeMyro y4aCTHUKaMHU 00pa30BaTeIbHbIX OTHOIICHUH.

O0bem 00s13aTenIbHOM YacTH, 0e3 yuera 00beMa roCyAapCTBEHHOM UTOTOBOM aTTeCcTallnHy,
JOJI’KEH COCTaBIIATh HE MeHee 15 mporeHToB 00111ero oobema nporpaMMbl MarucTpaTyphl.

Opranuzanus J0DKHA TPEIoCTaBIsATh UHBaIUAaM U juiaMm ¢ OB3 (1o ux 3asBieHUIO)
BO3MOXXHOCTh OOydYeHHUs [0 IporpaMMe MarucTpaTypbl, YUUTHIBAIOIIEH OCOOEHHOCTH WX
NCUXO(U3NUECKOTO PAa3BUTHS, WHIUBUAYAIBHBIX BO3MOXKHOCTEH M TpH HEOOXOAMMOCTH
oOecrieunBaroiel KOPPEKLUUI0 HAPYIICHUH Pa3BUTHS U COLMAIbHYIO aJalTalyi0 yKa3aHHBIX
JIMIL.

1.4 TpeGoBaHus K NOCTYNAIOIIEMY

TpeGoBanust K MOCTYyMAKOUIEMy ONPEAETSAIOTCS (peaepantbHbIM 3aKOHOJATEIHCTBOM B
obnactu oOpaszoBanusi, B ToM uucie [lopsakom mpuema Ha oOydeHHe MO 0Opa30BaTEIbHBIM
nporpaMMaM BBICHIETO 00pa3oBaHUS — MPOrpaMMaM MAarucTpaTypbl Ha COOTBETCTBYIOIIMA
yueOHBI TO/I.

2 XAPAKTEPUCTHUKA ITPO®ECCUOHAJIBHOM NJEATEJIbHOCTH
BBIITYCKHUKOB, OCBOUBHIUX ITPOI'PAMMY MAT'UCTPATYPBI

2.1 OoO6nactp mnpodeccHoHaNbHOW AesITeNbHOCTH U cdepa MNpoPpecCHOHATBHON
NeSITeIIbHOCTH BBITYCKHUKOB, ocBouBIIMX OOII Maructparypsbl, BKIItOYaeT:

- 01 O6pa3zoBanue u Hayka (B cepe mpodhecCHOHATHLHOTO 00yUeHUSs, MPOPECCHOHATHHOTO
00pa3oBaHus, JOMOIHUTEIBHOTO 00pa30BaHUs;, B Chepe HAYUHBIX HCCIICIOBAHUM;

- 26 XUMUYECKOE, XUMHUKO-TEXHOJIOTHIECKOE MPOU3BOJICTBO

- 40 CxBO3HBIC BHJIBI IPOPECCHOHATBHON NEATEILHOCTH B MPOMBIIIJICHHOCTH (B cdepe
TEXHOJOTUYECKOT0 OOECIICUCHUsSI W YIPABJICHHS MPOU3BOJACTBOM HAaHOMATEPUAIIOB M W3JICIIHI,
COJIepKAIX HAHOMATEePHAJIbI).

BBINyCKHUKH MOTYT OCYIIECTBIISATH MPOGECCHOHATBHYIO ISSITETBHOCTh B IPYTHX 00JIaCTIX
npoeCCUOHATIBHON JeSITebHOCTH U (WiIH) cdepax NpoPecCHOHATBHON IESITEIBbHOCTH TPU
YCJIOBUHM COOTBETCTBHS YPOBHSI MX O0Opa30BaHUs U MOJTYYCHHBIX KOMIICTCHIMH TPECOOBAHUSIM K
KBaJTM(PHUKAIUU paOOTHHKA.

2.2 Tumel 3ama4 ¥ 3a7a4u MPo(ecCHOHANBHON NEATENbHOCTH, K KOTOPBIM TOTOBSITCS
BBIIYCKHUKH B paMkax ocBoeHust OOII maructpatypsr:

- HAYYHO-HUCCIIE0BATENbCKUN THUII:

- MIPOBEJICHUE CAMOCTOATEIbHBIX HAyYHO-HCCIIEOBATEIbCKUX paboT B objactu
HAHOTEXHOJIOTUH, TPEOYIOMUX MUPOKON (PyHAAMEHTaTbHOW MEXKIUCITUTUIMHAPHON MOATOTOBKU
" BJIaJICHUS HaBBIKAMH COBPEMCHHBIX 3KCIICPUMCHTAJIBHBIX METOIO0B,

- BBIPa0OTKA HOBBIX TEOPETUUYECKUX MOJIXOA0B M MPHUHIIUIIOB U3aliHa HAHOCUCTEM
¥ HAHOMATEPHAJIOB C 33aJITaHHBIMU CBOWCTBAMH;

- pa3paboTKka HOBBIX BBICOKOA(D(HEKTUBHBIX METOJIOB CO3[aHUS COBPEMEHHBIX
HAHOCHCTEM M HAaHOMaTepUasoB;

- HCCIEAOBAaHUE CBOMCTB HAHOCUCTEM M  HAHOMATEpPUAIOB C  IMOMOIIbIO
COBPEMEHHBIX METOJIOB aHAJIN3a;

- aHanM3 U 0000IIeHne pe3yabTaTOB HAyYHO-UCCIIEI0BATENbCKIX padoT, MOUCK U
aHaJ M3 HAy4YHOW M TEXHWYECKOW HWH(GOpMAIMK B 00JIACTU HAHOTEXHOJOTUH W CMEXKHBIX
JUACLMIUIMH JUIS HAay4YHOM, MAaTEHTHOM MW MapKETHUHIOBOM MOIIEPKKH MPOBOAUMBIX
(byHIaMEeHTAIbHBIX UCCIIETOBAaHUM U TEXHOJIOTHUECKUX pa3paboToK,

- COCTaBJICHHE  AHAIMTHYECKUX  O0030pOB,  CaMOCTOSITENIbHAs  TOJTOTOBKA
MyOIMKaIuil B OTEYECTBEHHBIX U 3apyOES)KHBIX U3/IaHUSAX;



- pa3BUTHE aKaJEMHUYECKONM MOOMJIBHOCTH TYyTEM aKTHUBHOTO MapTHEPCKOTO
ydacTus B pabore 3apyO0eKHBIX Hay4HO-HCCIIEIOBATEIbCKUX J1TAOOPAaTOPHl BO BpeMsl Hay4YHBIX
CT@XKHUPOBOK, a TaKXKe IyTEeM IMPE3CHTAllMd CTEHJOBBIX M YCTHBIX JOKJIQJ0B Ha HAYYHBIX
KOH(EepEHIUAX, AKTUBHOE YYaCTHE B OpraHU3aIlMHd MEXTyHAPOAHOTO COTPYIHUYECTBA B PAMKax
(GYHKIIMOHUPOBAHUSI OpraHMU3alMil, OCYIIECTBISAIONIUX OOpa30BaTENbHYIO NEATEIbHOCTh, a
TaK)K€ OpraHU3alfii, OCYIIECTBIAIONINX HAYYHYIO U (UJIM) HAyYHO-TEXHUYECKYIO JESATEIIbHOCTD;

- CaMOCTOSITeNIbHAsl ~ OJKCIUIyaTalluss ~ COBPEMEHHOTO  aHaJIMTUYECKOTO0 U
CHHTETHUYECKOT0 000pyI0BaHUS U PHOOPOB B COOTBETCTBUU C KBATU(UKAINCH;

- CIIOCOOHOCTh K COCTaBJICHHIO METOAMYECKHX JOKYMEHTOB IIPH IPOBEACHUU
HAYYHO-HMCCIIEJOBATEIBCKUX U Ja0OpAaTOPHBIX PadoT;

- ydyacTu€ B  OKCIEPUMEHTAJbHOM M  TEXHHUKO-TIPOCKTHOM  ONTHUMH3ALUU
CYLIECTBYIOIIUX HAYKOEMKHUX METOAMK CO3[JaHUS HAHOCUCTEM U HAHOMATEpUAJIOB JUIs
YCIICIIHOW KOHKYPEHIIMY Ha PHIHKE UJIEH U TEXHOJIOTHH.

2.3 OObekTamu Mpo(ecCHOHATBHON JIEATEIBHOCTH BBIMYCKHUKOB, ocBomBIInX OOII
MarucTpaTypsbl, WK 00JaCThIO (00JACTAMH) 3HAHUS SBIISIOTCS:

— OCHOBHBIE THUIIBl HAaHOMATEpUAIOB: pa3iauuHoil pasmepnoctu (0, 1, 2, 3-mepHsble,
dpakTanbHble KIacTephl), MPHUPOAbI (HEOpPraHWYEeCKHe, OpPraHWYEeCKUE, CMEIIaHHBIC);
arperaTHOrO COCTOSIHUS (KUJKHE, TBEP/bIe, CMEIIAHHOTO TUTIA (TeJH, CyCIIEH3UHU U TIP.));

- BCE BHUIbl HCCIIEIOBATEIHCKOrO, KOHTPOJIHHOTO, AHATUTUYECKOIO0 U HCIBITATEIHLHOTO
000pyoBaHus Ji U3YYEHUSI CTPYKTYPbI U CBOMCTB HAHOMAaTEPHUAJIOB;

- KOMIIBIOTEpHOE TMpOorpaMMHOEe obOecrieueHue s oOpabOTKU AKCIEPUMEHTAIbHBIX
JAHHBIX 110 UCCIIEOBAHNIO HAHOMATEPUAJIOB U HAHOCUCTEM,;

— OT4YeThl MO Hay4YHOW padoTe, Hay4yHble MyOIMKAIMU B POCCHICKUX U 3apyOEKHBIX
W3/IaHMSIX;

— aHAJIUTHYECKUE 0030pHI B 00JaCTH MIPOU3BOJICTBA U UCCIIEI0OBaHUS HAHOMATEpHAaJIOB.

3 CTPYKTYPA IPOI'PAMMBI MATUCTPATYPbI

B coorBerctBum ¢ @®I'OC BO 1o HampaBineHuto noarotoBku 28.04.03
«Hanomartepuaab» (YpOBeHb BBICIIEr0 O0Opa30BaHUS — MarucTpatrypa) CoOJCpKaHHe |
opranu3zaius oopaszoBareiabHOro npouecca mnpu peanusanuu OOII pernamenTHpyeTcs:

—y4€OHBIM TUTAHOM;

—KaJIeHJapHBbIM Y4eOHBIM TpapUKOM;

—pabounMu IporpaMMamMu AUCHUILUIMH (MOyJel);

—paboyrMHU IpOorpaMMaMu NMPaKTHK;

—IIPOrpaMMOi TOCYTapCTBEHHOW UTOTOBOM aTTECTALUU;

—(hOoHaMU OLIEHOYHBIX CPEJICTB;

—METOJIMYECKUMH YKa3aHUAMH 1o cooTBeTcTByronien OOIL.

3.1 YueOublii ni1an

VYuebubiii miman OOIl marucTpaTypbl BKJIIOYAeT IEpeYeHb AMCLUUIUIMH (MoOJyJei),
IIPaKTHUK, AaTTECTAIIMOHHBIX MCIBITAHUM TIPOMEXYTOYHOM M TOCYJAPCTBEHHOW HTOrOBOM
aTTecTalluyd OOYYaloUIUXCs, APYTUX BUIOB YU4eOHOH JEATeNbHOCTH C yKa3aHHEM UX o0beMa B
3aYETHBIX E€AMHMIIAX, IOCIEAOBATEIbHOCTH U paACHpelesieHus 10 TepuoaaM OO0ydYeHUS;
BBIJIENIAETCSl 00BEM KOHTAKTHOW paboThl 00yUaIoLIMXCs ¢ MpernoaaBaTenieM (1o BUAaM yueOHbIX
3aHATUN) M CaMOCTOSITENIbHON paboThl OOydaroIIUXCsl B aKaJIeMHUYECKHX (aCTPOHOMUYECKHUX )
yacax. s KaxI0oi TUCUMIUIMHBI (MOJYJsl) U MPAKTUKH yKa3bIBaeTcs (opMa MPOMEXYTOUHOU
aTTECTAIlX 00YJaroITUXCsl.

VY4eOHbIil M1aH MPECTaBICH B IPUIOKECHUH.

3.2 KanenapHslii yueOHbIH rpadpuk



[TocnenoBaTenbHOCTh peaM3alii MPOrpaMMBbl MarucTpaTypsl MO TOJaM U CeMecTpam
(Bkirouass TeopeTHYECKOEe OOydYeHHE, TPAKTUKU, MPOMEXKYTOUHBIE U TOCYIapCTBEHHYIO
UTOTOBYIO aTTECTAallNH, KAHUKYJIbI, IPUBOJUTCS B KaJCHAAPHOM y4yeOHOM Tpaduke.

Kanengapusiii yaeOHBIN TpaduK MPEICTaBICH B MPHIOKEHHH.

3.3 Padoume nporpaMmMbl THCHMILJIMH (MO/LY.J1€ii)
B OOIIl maructpaTypsl B MPWIOXKEHMM IIPEACTABICHBI BCE paboyue IMpOorpaMmbl
JTUCLHUILIIUH (MOJTyJIeH).

3.4 TIporpaMMbl PAKTHK
OOII maructpaTypsl IpelycMaTpuBaeT JOCTATOUHBIN Uig GOPMUPOBAHUS, 3aKPETIICHUS
U Pa3BUTHS NMPAKTUICCKUX HABBIKOB M KOMIIETCHIIUN 00beM MpakTukh. [IpakTrka mpeacTaBiser
co0o0il BUJ yueOHBIX 3aHATUN, HEMOCPEACTBEHHO OPHEHTUPOBAHHBIX Ha MPOdEeCCHOHAIBHO-
NPAaKTUYECKYI0 TOATrOTOBKY oOywarommxcs. [IpakThka 3akperuisier 3HaHUS H  YMCHUS,
npuoOperaeMbple  OOYyYalOIIMMHUCA B pe3ylibTaTeé OCBOCHUS  TEOPETHYECKHX  KYPCOB,
BbIpa0aThIBa€T MPAKTUYECKUE HABBIKM M CIIOCOOCTBYET KOMIUIEKCHOMY (DOPMHUPOBAHUIO
YHHUBEPCAIbHBIX, 00IIENPOPECCUOHANBHBIX, TPOGECCHOHATBHBIX KOMIETEHIINH 00yUJarouXcs.
[Iporpammbl pakTUK MPUBEICHBI B IPUIIOKCHUH.
[Ipu peanuzanuu OOIIl MarucTpatypsl npeaycMaTpuBarOTCs CASAYIOIINE BUbI IPAKTHK:
- yueOHass mpaktuka: [IpakTWka MO TONYYEHHIO TEPBUYHBIX TMPO(ECCHOHATBHBIX

YMGHI/Iﬁ 1 HAaBBIKOB,
- IPOU3BOACTBCHHAA IIPAKTHUKA: Hay‘IHO-I/ICCJ'IeILOBaTeJIBCKaH pa60Ta;
- IPOU3BOACTBCHHAA IMPAKTHKA! Hpe,Z[I[I/IHJ'IOMHaH I[IpaKTHUKa.

341 VYueonas  mnpakruka: IlpakTmka 10  TNOJYYeHHI0  TEPBHYHBIX
NnpogecCHOHATBHBIX YMEHUI U HABBIKOB

Tun npakTUKU: MpakTUKa MO0 MOJYYEHUIO MEPBUYHBIX MPO(ECCHOHANBHBIX YMEHUN U
HaBBIKOB. 3ajlauell MpakTUKU sBiseTcs (GOpMUPOBaAHME YMEHHMH B IMOCTaHOBKE IIeNie M 3a1ad
HAyyHOTO HCCIIEOBaHUs; MpuoOpeTeHne OOydyaloUMMHUCS HaBBIKOB pabOThl € Hay4YHO-
TEXHUYECKOH IuTepaTypod, B TOM 4YHCI€ M NATEHTHOW, BKJIOYas NOA00p, aHaIu3 H
(GOopMyIUPOBKY BBIBOJIOB, [10 TEME MCCIIEA0BAHUS; OJyYEeHHE 3HAHUNM U HABBIKOB 10 METOIMKE
MIOCTaHOBKE 3KCIIEpUMEHTa B 00JacTH MaTepualloBe/leHHs; (OpMUpPOBaHNE YMEHUH B 00J1acTH
npeJcTaBiIeHus], 00paboTKH U 0pOPMIIEHHUS TOTYYEHHBIX B X0/ dKCIIEpUMEHTA PE3YJIbTAaTOB.

IIpaktuka ocymecteusercs B @PI'bOY BO «PXTY um. J[.M. MenneneeBa», U B Ipyrux
OpraHu3ausaX U NPeaIpUITHAX, C KOTOPBIMH 3aKJIIOUEHBI I0TOBOPBI O IPOBEICHHUH ITPAKTHK.

3.4.2 TIpon3BoacTBEeHHAS MPAKTHKA: HAYYHO-HCCJIE0BaTeIbCKast padoTa

Tun npakTuku: HayYHO-HCCIIEI0BaTENbCcKas padoTa.

3amavell MPaKTHKW SBJISAETCS CHCTEMaTH3allMsl Pe3yJbTaTOB M COCTaBJICHUE OTYETa O
pe3ynbTaTaXx HaydyHO-HCCIEIOBATENbCKOW paboThl; MyOIMYHAs 3alluTa pe3yidbTaTOB HAy4YHO-
HCCJIEI0BATEbCKOM padOTHI M MyOIUKAIIHS Pe3yJbTaTOB B HAYYHBIX U3/IaHUAX.

[Ipaktuka ocymiectBisiercs B ®I'bOY BO «PXTY um. J[.M. MenneneeBa», u B Ipyrux
OpTaHU3AIMIX U MPEAIPHATHIX, C KOTOPHIMU 3aKIIOUEHBI IOTOBOPHI O TIPOBEICHUH MPAKTHK.

3.4.3 IIpon3BoacTBEeHHAS MPAKTHKA: MPEVINNJIOMHAs MPAKTHKA

Tun npakTUKK: NPEITUIUIOMHAS PAKTHKA

3amaueld TPaKTUKU SBISETCS TOJNy4YeHHE TMpOo(ecCHOHATbHBIX YMEHUW U OIbITa
npo¢eCCHOHATILHOM IEATENIbHOCTH IIYTEM CaMOCTOATEIBHOTO TBOPYECKOT'O BBINOJIHEHHS 3a/1a4,
MOCTaBJIEHHBIX MPOTPaMMON MTPAKTUKH.

[IpepnumioMHass MpakTHUKa BKJIOYACT JTalbl O3HAKOMJICHHMS C MNPUHIUIAMU

OpraHu3alMil HAy4YHBIX HCCIeNOBaHMM (pa3zmensl 1, 2) W ATanm MPaKTUYECKOTO0 OCBOCHUS
JeATEILHOCTH YYCHOT0-UccienoBaTels (paszaen 3).



Paznen 1. Beenenue — nenu u 3agauv NpeaaUuIUIOMHON NpakTUKU. OpraHu3almoHHO-
METOIUYECKUE MEPOTIPUATHUS. TEeXHOIOTHYECKIE HHCTPYKTAXKH.

Paznen 2. 3HaKOMCTBO C OpraHu3alMell HayYHO-HCCIEI0BATEIbCKON NIESITEIbHOCTH,
CUCTEMOH yIpaBICHHUS HAYYHBIMHU HWCCIECIOBAaHUSMU. [IpUHIUTBI, TeXHONOTHH, (HOpPMBI U
METOJIbl OpPTraHU3allMd HAay4YHO-HCCIEAOBATEIbCKON AESITeTbHOCTH Ha IMPUMEpPE OpraHU3aluu
Hay4YHOH paboTel Kadenpsl (mpoOiaeMHON Jaboparopuu, HaydHOW Tpynmsl). IlmanupoBanue
HAYYHOU JeSTeIbHOCTH OpraHu3aliu.

Paznen 3. Bemonnenne uHaMBHAyanbHOro 3anmanus. COop, o0paboTtka u
cucremaruzanus uHPopMmanuoHHoro wmarepuana. Odopmienue otdera. JluyHoe yuacTue
00yYaromerocs B BHIIIOJHEHUN HAYYHO-HUCCIIEAOBATENLCKUX paboT Kadeapsl.

[IpakTuka ocymectBisgercs B @I'bOY BO «PXTVY um. .M. MenaeneeBa» u B Apyrux
OpTaHU3AIUAX U IPEIIPUITHSX, C KOTOPBIMH 3aKITIOYCHBI JJOTOBOPHI O TPOBEJICHUH MPAKTHUK.

3.5 IIporpamma rocyaapcrBeHHoii nTorosoii arrecranuu (F'MA)

[Iporpamma rocynapCcTBEHHONW HMTOrOBOM aTTecTanuu sBisiercs npuioxenuem k OOII
MarucTparypsl.

B rocynapcTBeHHYI0 UTOTOBYIO aTTECTAL[MI0 BXOAUT BBIOJIHEHUE U 3alUTA BBITYCKHOMN
KBaJIM(DUKALIMOHHOM paboThl.

3.6 ®ona ouenouHbIx cpencts (POC)

dOC cozmaercss B coorBeTcTBUU ¢ TpeOoBanusMu DPI'OC BO s arrecranuu
0o0y4aroluxcsi Ha COOTBETCTBUE HX YUYEOHBIX JOCTMIKEHMHM MOATalmHBIM TpeOOBaHUSAM
coorBercTByromerd OOIIl marucrtpaTypsl i IPOBEINCHMS TEKYILIErO OLICHMBAHMS, a TaKKe
IPOMEXKYTOUHOU arrecranuu ooydaromuxcs. POC sBIsIeTCS COCTAaBHOW YacThi0O HOPMATHBHO-
METOAMYECKOI0 00ECIeUeHUs] CUCTEMbl OLIEHKM KauecTBa OCBOeHMs oOydwarommumucs OOII,
BxouT B coctaB OOII maructparypsl.

DOC — KOMIUIEKT METOJNYECKUX MAaTEPHUAIOB, HOPMUPYIOLIMX NPOLEAYPBI OLIEHUBAHUS
pe3ynbTatoB  OOyueHus, T.e. YCTAHOBJIEHHS COOTBETCTBUS  Y4E€OHBIX  JOCTHXKEHUM
3alJIaHUPOBAaHHBIM pe3ynbTaTaM o0ydeHus U TpeboaHusM OOIl maructpaTypbl, pabouux
IpOrpaMM AMCLUMILINH (MOAYJIEN) U IPAKTHUK.

®OC chopMupoBaH Ha OCHOBE KITFOUEBBIX IPUHIIUIIOB OLIEHUBAHMS:

— BQJIUJHOCTU: OOBEKTHl OLEHKH MJODKHBI COOTBETCTBOBATh IOCTABIIEHHBIM LEJISM
oOy4deHus;

— HAJEKHOCTHU: HCIIOJIb30BAHUE €JUHOOOpA3HbIX CTaHAAPTOB U KPUTEpUEB IUId
OLICHMBAHMSI JOCTHKEHUM;

— OOBEKTUBHOCTH: pa3Hble OOy4arouyecs: JOJDKHbl HMETh paBHbIE BO3MOKHOCTH
NOOHUThCA ycnexa.

®OC no gucuumHam, npaktukam, [ A npuBeeHs! B IPUI0KEHNH.

WHBannaaM U nuiaM ¢ OrpaHMYEHHBIMH BO3MOXHOCTSIMH 3JI0pOBbsI (10 MX 3asBJICHUIO)
MPEIOCTaBIsAETCS BO3MOXKHOCTH oO0yueHuss mo OOIl wmaructpaTypbl, y4YUThIBaIOIIEH
0COOEHHOCTH HX TICUXO(PHU3UYECKOT0 pa3BUTHs, HHIMBUAYAJIbHBIX BO3MOXKHOCTEH H, MpH
HEOOXOIUMOCTH, OOECHeUnBalONIell KOPPEKIUI0 HapyIIeHUH pa3BUTHS M COLMAIBHYIO
aJanTaluIo.

4 PE3YJBTATBI OCBOEHUS NTPOI'PAMMBI MATUCTPATYPbI

CoBOKYNHBIN 0XHMJaeMblii pe3yiabTaT oOpa3oBaHHs Mo 3aBepiieHuu ocBoeHus OOII
MarucTpaTypbl OIpenesieTcss MPUOOpPETaeMbIMU BBITYCKHUKOM KOMIIETEHIIMSAMH, T.€. €ro
CIIOCOOHOCTSIMU TPUMEHATh 3HAHUS, YMEHUS, HaBBIKM M JIMYHbIE KAaueCTBa B COOTBETCTBUU C
3agauaMy po(hecCHOHAIBHON eI TeTbHOCTH.

B pesynprare ocBoenuss OOIl Maructpatypsl y BBITYCKHHKA JOJDKHBI OBITh
cOpMUPOBAaHBI  yHUBEpPCAJbHBIE,  oOmenpodeccnoHalbHblE W NPOQPECCHOHAIbHBIE
KOMIIETCHIIUH.



Brimycknuk, ocouBmmii OOII, nomken 001anath CaeayOMUMA KOMIETECHITUSIMH.

4.1 yHI/IBepcaJIbeIe KOMIIETCHIIHH BBIMMYCKHUKOB U HHAUKATOPbI HX JOCTHKCHU S

HaumenoBanue
Kon n naumenoBanue nHauKaropa
KaTeropuu (rpymibl) Kon u nHaumenosanue YK
noctrmkenus YK
VK

CucremMHoe u YK-1. Ciocoben YK-1.1. CocraBager aHHOTAIUHU 110
KPUTHYECKOE OCYIIECTBIISATh KPUTHUECKUH | pe3yibTaTaM Moucka HHGOpPMAIUU U3
MBIIIIEHUE aHAIHU3 TPOOIEMHBIX JIOKYMEHTAIbHBIX UCTOYHUKOB U

CUTyaIuii Ha OCHOBE
CHCTEMHOTO MOAX0/1a,
BBIPa0aTHIBATh CTPATETHIO
JeUCTBUI

UCCIIe10BAaTEIbCKOMN JINTEPATYPBI;
YK-1.2. Co3naer aHaNUTUYECKUN
0030p 10 33JJaHHOM TeMe, COIOCTaBIISIS
JIAHHBIE PA3JINYHBIX UCTOYHUKOB C
UCII0JIb30BaHUEM KPUTEPHATIBHOIO
H0JIX0/13;

YK-1.3. Ananuzupyet npo0aeMHyr0
CHTYAIIHIO KaK CUCTEMY, BBISIBIISIS €€
COCTABJISIOLIME U CBSI3U MEXKAY HUMU;
YK-1.4. Onpenensier npooessl B
uHdopmaru, HeoOX0MMOMN JTsSt
pereHust MpoOIEMHON CUTYalluu, U
IPOEKTUPYET MPOLECCHI M0 X
yCTpaHEHHIO;

YK-1.5. Pa3pabatsiBaer u
COJIepKATEIbHO apTYMEHTUPYET
CTpaTETHIO pelIeHuUs MPoOIeMHON
CHTYyallly Ha OCHOBE CHUCTEMHOTO U
MEXIUCIUIUIMHAPHBIX TOAX0/I0B;
YK-1.6. Mcnionb3yeT J0THKO-
METO/10JIOTUYECKUI HHCTPYMEHTAPHH
TUTs KPUTUYIECKOH OIEHKH
COBPEMEHHBIX KOHLIENIINH
($uI0cOPCKOTo U COLUAIBHOTO
Xapakrepa B CBOCH IPEIMETHON
obsacTu

Pazpabotka u
pea3alysi MPOeKTOB

YK-2. CnocobeH ynpasisTh
MPOEKTOM Ha BCEX ATarax
ero *XMU3HEHHOTO LIUKJIa

YK-2.1. ®opmynupyet Ha OCHOBE
MTOCTaBJICHHOW MTPOOJIEMBI POCKTHYIO
3aJauy U Croco0 ee pelleHus yepes
peau3aIiio MPOEKTHOTO YIIPABICHUS
YK-2.2. BeiaBnsieT pe3epBbl U
pa3pabaThIBacT MEPHI IO OOECIICYCHHUTO
pexuma pecypcodrhHeKTHBHOCTH Ha
MPEIIPUSTHH;

YK-2.3. Pa3zpabaTbIBaeT KOHIIETIINIO
MPOEKTa B paMKax 0003HAUYCHHON
pob6aIeMbl: GOPMYIHPYET LETb,
3aa9i, 0OOCHOBBIBAET aKTyalbHOCTbD,
3HaYMMOCTb, 0’KH/IaEMbIE PE3yJIbTaThI
1 BO3MOXHBIE c(hepbl UX IPUMEHEHUS;
YK-2.4. OcymiecTBiseT MOHUTOPHHT
X0Jla peaan3alyy IpoeKTa,
KOPPEKTHPYET OTKIOHEHHSI, BHOCUT




JOIMIOJIHUTCIIbHBIC U3MCHCHU S B IIJIaH
peanr3anuu NpocKTa, YTOYHACT 30HBI
OTBCTCTBCHHOCTH YHYACTHHUKOB IIPOCKTA.

Komannnas pabora u
JTUAEPCTBO

YK-3. Cnnocoben
OPraHU30BbIBATh U
PYKOBOJIUTH pabOTOM
KOMaH/1bl, BIpaOaThIBast
KOMaHIHYIO CTPATETUIO JJIsl
JOCTHIKCHHUS ITIOCTABIICHHOM
e

VYK-3.1. YuacTByeT B BHITIOJIHCHHH
MIPOEKTOB IPYIIIOBOTO XapaKTepa Ha
Pa3IMYHBIX CTAIUSAX UX IOJTOTOBKH U
peanu3alym; «IJIaHUPOBAHUE —
IPOCKTHPOBAHNE — IPUMEHECHUE —
MIPOU3BOJICTBOY;

YK-3.2. BeipabaTsIBacT cTpaTeruio
COTPY/ZIHUYECTBA M HA €€ OCHOBE
OpraHu3yeT 0TOOP WICHOB KOMaHIbI
JUISL TOCTHIKEHHSI TOCTABJICHHOMW 11eITH;
YK-3.3. Ilnanupyer KoMaHIHYIO
paborty, pacnpenensieT NopyueHust 1
JIENIETUPYET MOTHOMOYUS YWiICHAM
KOMAaH/Ibl C YI€TOM UHTEPECOB,
0COOEHHOCTEH MOBEICHUSI U MHCHHH €¢
9JICHOB

KoMmmyHukarus

YK-4. CnocobeH mpuMeHsTh
COBpPEMEHHBIE
KOMMYHHUKATHBHbBIE
TEXHOJIOTHH, B TOM YHUCJIC Ha
WHOCTPaHHOM(BIX ) sI3bIKe(ax),
JUTSL aKaJeMUYECKOTO U
npogeccuoHaIbHOI0
B3aMOJICUCTBHUA

YK-4.1. TlpeacrapnsieT pe3yiabTaThl
aKaJeMUYeCKOl 1 MpodeCCHOHATTLHON
NeSITebHOCTU Ha Pa3IMYHbIX
MyOJMYHBIX MEPOTIPHUATHSX, BKITIOYAS
MEXIyHapo/iHble, BIOMpas Haubosee
noaxo AUl popmar;

YK-4.2. AprymMeHTHpOBaHHO U
KOHCTPYKTHBHO OTCTAaMBaeT CBOU
MO3ULIMHU U UJIEH B aKaJIEMUYECKUX U
poeCCHOHATFHBIX TUCKYCCHIX Ha
rOCyJIapCTBEHHOM s13bIke PO u
WHOCTPaHHOM SI3bIKE;

YK-4.3. Bnageer HaBbIKAMH BEACHUS
JIEJIOBOM MEPENUCKU Ha PYCCKOM U
MHOCTPAaHHOM SI3bIKE;

YK-4.4. CocraBnsiert, nepeBoIUT U
penaKkTupyeT pa3inyHble
aKaJieMHYeCcKHe TeKCThI (pedepaTsl,
acce, 0030pHbI, CTAaThH U T.J.), B TOM
qriciie HA HHOCTPAHHOM SI3BIKE.

MexKynpTypHOE
B3aNMOJICHCTBHE

YK-5. Cnocoben
AHAJIM3UPOBATH U YUUTBIBATH
pasHooOpasue KynbTyp B
MPOIIECCE MEKKYIbTYPHOTO
B3aUMO/ICHCTBUS

YK-5.1. Ananuzupyer BaxHenme
HIE0JIOTHYECKHE U [IEHHOCTHBIE
CHCTEMBI, COPMUPOBABIINECS B XOJIC
HCTOPHYECKOTO PA3BUTHS,
00OCHOBBIBAET aKTYaJIbHOCTh MX
HCIIOJIb30BAHUS TIPH COI[MATHLHOM H
poeCCHOHATLHOM B3aUMO/ICHCTBUN;
YK-5.2. O0ecrieuuBaer co3ganue
HEIMCKPUMHUHAITUOHHOW CPEIbI
B3aMMOJICHCTBHSI ITPH BBITIOJTHCHUH
npodeccHoHaNBHBIX 3a1a4;

YK-5.3. BricTpauBaer conpaabHOE
podeCCHOHAILHOE B3aUMOJICHCTBHUE C
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Y4ETOM 0COOECHHOCTEH OCHOBHBIX (hopM
HAay4YHOTO M PEIUTHO3HOTO CO3HAHMS,
JIeTTIOBOM M 001IeH KyJIbTypBhI
IpECTaBUTEINCH APYTUX STHOCOB U
KoH(eccui, pa3TUIHBIX COMHATBHBIX

TpYIIL.

Camoopranuzanus u
camopa3BHUTHE (B TOM
qucie
3I0pOBBbECOEpEIKEHNE)

YK-6. CnocobGeH onpeaensiTh
U peaIn30BbIBATH
IPUOPUTETHI COOCTBEHHOM
JIeATEIILHOCTH U CIIOCOOBI ee
COBEpPILIECHCTBOBAHUS Ha
OCHOBE CaMOOIIEHKU

YK-6.1. OuenuBaet cBOM pecypchl U
UX TIpeieIibl (JIMYHOCTHEIE,
CUTYaTHUBHBIC, BPEMEHHBIE),
OINITHMAJIBHO UX MCIOJB3YeT IS
YCIICIIHOTO BBIMOJIHEHUS TTOPYYEHHOTO
3a7aHus;

YK-6.2. Onpenensier npuOpUTETHI
npodeccHOHaIBHOTO POCTa U CIIOCOOBI
COBEPIIICHCTBOBAHUS COOCTBEHHOM
JEATEIILHOCTH Ha OCHOBE CAMOOIIEHKHU
110 BEIOPAHHBIM KPUTEPHSIM;

YK-6.3. BeicTpauBaeT rudkyro
po¢eCCHOHATBHYIO TPACKTOPHIO,
VICTIONB3YSl HHCTPYMEHTBI
HETIPEPHIBHOTO 00pa30BaHMs, C yIETOM
HaKOIUICHHOTO OIIBITa
po(heCCUOHATILHOM e TeILHOCTH U
JTMHAMHYHO M3MEHSIOIINXCS
TpeOoBaHU phIHKA TPY/a.
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4.2 Oo0menpogeccuoHAIbHbIE KOMIETEHIIMH BBINYCKHUKOB M HHAMKATOPbI HX

AOCTHKEHH S
HaumenoBanue
Koza u HanmeHoBaHMe HHANKATOPA
kareropu (rpynmbl) | Kox u Haumenosanue OIIK
noctikenus: OITK
OIIK

[Ipumenenue OIIK-1. Cnoco6en craButsy | OIIK-1.1. Bnageer MaTreMaTHyeCKUM
byHIaMEHTATbHBIX Y pemaTh HHXCHEPHBIC U anmapaToM JTsl OUCaHUS, aHAJH3a,
3HAHUU B HayYHO-TEXHUYECKHE TEOPETUUYECKOTO U IKCIIEPUMEHTAILHOTO
npohecCHOHATBLHOM 3a/1a4u B 00J1IaCTH WCCJICIOBAHMS U MOJICTTUPOBAHUS
JESITeIIbHOCTH MOJIy4YEHUS U UCCIIEAOBAHUS | IPOLIECCOB CUHTE3a U UCCIIEAOBAHUS

HAaHOMAaTEPHUAJIOB U HOBBIX
MEXIUCLIUTIIIMHAPHBIX
HaIlpaBJICHUH C
HCII0JIb30BAHUEM
€CTECTBEHHOHAYYHBIX U
MaTEMaTHYECKUX MOJENEH

HAHOMATEPHAJIOB;
OIIK-1.2. Ucnions3yeT Hay4dHBII
WHCTPYMEHTApUH (DU3UKH TBEPAOTO Telia
JUTSL OTIMCAHMUSI, aHAITN3a, TEOPETHYECKOTO
U DKCIIEPUMEHTABHOTO UCCIICIIOBAHUS U
MO/JICIMPOBAHHUSI IPOLIECCOB CHHTE3a U
WCCJICIOBAHNS HAHOMATEPUAJIOB;
OIIK-1.3. Ucnonb3yer pu3uKo-
XUMHYECKUN TTOIXOT IJIsl ONMCAHUS,
aHaJIN3a, TCOPETUYECKOTO U
AKCIIEPUMEHTAJILHOTO UCCIICIOBAHUS U
MO/JICJIMPOBAHHUS IPOLIECCOB CHHTE3a U
MCCJICIOBaHNS HAHOMATEPUAJIOB;
OIIK-1.4. Ucnonb3yeT NpuKIIaIHbIe
MPOTPaMMEI B CPEJICTBA
aBTOMATHU3HPOBAHHOTO MPOESKTUPOBAHHUS
TIPH PEIICHUY WH)KCHEPHBIX 3a/1a4.

IIpoexTHBI U
($uHaHCOBBIN
MEHEKMEHT

OIIK-2. Cniocoben
YIIPaBIIATH
npodeccroHanbHON 1 UHOM
JIeATEILHOCTBIO HA OCHOBE
MPUMEHECHHS 3HAHUI
MIPOEKTHOTO U (PUHAHCOBOTO
MEHEKMEHTA

OIIK-2.1. [Tnanupyet paboTy Majaoro
NPEINPUSATHS, CIICIUAIA3UPYIOIIETOCS
Ha MPOU3BOICTBE BHICOKOTEXHOJIOTUYHOM
TIPOJKLIMH;

OIIK-2.2 Bnaneet onbIToM
MIPOM3BOJICTBEHHOTO MEHE/KMEHTA!
pacyeTra 'KOHOMHUYECKOU U
pecypcodhHEKTUBHON COCTABIISIONIEH
MIPH BBITIOJTHEHUH HCCIIE0BATEIHCKOM
paboTHI.

OTBETCTBEHHOCTH B
npodeCCHOHATBHON
eI TEIIbHOCTH

OIIK-3. Cniocoben
YHOpaBJIATh ) KU3HCHHBIM
LIMKJIOM CO3/IaHHS
WHXXEHEPHBIX IIPOAYKTOB B
00JIaCTH HAHOTEXHOJIOTUI U
HaHOMAaTEPHAJIOB C YYETOM
SKOHOMHYECKHX,
9KOJIOTHYECKHX,
COLMAIBHBIX U IPYIUX
OTpaHUYCHUHN

OIIK-3.1. Bnaseer cCOBpeMEHHBIMU
MeToJlaMu aHanu3a 3 (HEKTUBHOCTH
MIPOM3BOJICTBEHHOTO MPOLIECCA U OLEHKU
MIPOM3BOJICTBEHHBIX TIOTEPh U
MOJIX0/1aMU K pa3paboTke KOMILIEKCa
MEPOTIPUSATHIA 10 UX YCTPAHEHUIO;
OIIK-3.2. [IpoBOAUT TEXHUKO-
HIKOHOMHYECKOE 00OCHOBAHUE U
HKOHOMHYECKYIO OIICHKY IMPOEKTHBIX
peLICHUI 1 MHKEHEPHBIX 3aJa4;
OIIK-3.3. AHanu3upyeT U OLICHUBACT
3aTpathl NpeanpusaTus (IPoeKTa) ¢
Y4ETOM MH)KEHEPHBIX PHCKOB;
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OIIK-3.4. IIpoBOAUT 3KOJIOTMYECKYIO
OLICHKY MPOEKTHBIX PEIICHUN U
MH)KCHEPHBIX 33/1a4.

Hccnenosarensckas OIIK-4. Ciocoben OIIK-4.1. CocraBisieT 1jIaH Hay49HO-
JeSITeTbHOCTD BBITOJIHATH UCCICIOBAHUS | HCCIIEOBATEIBCKOM IEITENbHOCTH,
IIPU PELICHUN MHKEHEPHBIX | BKJIIOYAs IUTEPATYPHBIA IOUCK, CPOKHU U
U HAYYHO-TEXHUYECKHUX M0CJIEI0BATEIBHOCTD
3aja4, BKJIIOYas HKCIEPUMEHTAIBHON paldoThl,
TUTAHUPOBAHHE U 00CYX/IEeHUS M aHAJIN3a PE3yJIbTaTOB;
MTOCTAaHOBKY CJIOXKHOTO OIIK-4.2. ®opmupyer
IKCHEPUMEHTA, JEMOHCTPAIIMOHHBIN MaTepuait u
KPUTHYECKYIO OLIEHKY U IIPEJCTABISET Pe3yIbTaThl CBOCH
MHTEPIPETAIHIO MCCIIEIOBATEILCKON ACATEIHbHOCTH Ha
pe3yabTaToB Hay4YHbIX KOH(pEpPEeHIHIX, BO BpeMs
MIPOMEKYTOYHBIX ¥ HTOTOBBIX
aTTeCTalUu.
Hcnonp3oBanue OIIK-5. Cnocoben OIIK-5.1. TIpoBOAUT MAaTEHTHBIN TOUCK
UHGOPMALIMOHHBIX UCIOJIb30BATh B IIpoecCuOHaIBHOM 001acTH;
TEXHOJIOTU MHCTPYMEHTapHUu OIIK-5.2. Omnpenensier nepeyeHb
(bopmanuzanuu pPECypcoB U IPOrpaMMHOr0 00ecreyeHHsI
WH)XEHEPHBIX, HAYYHO- JUTS UCTIOJIb30BaHUS B
TEXHUYECKUX 3a/1a4, npodecCHOHATIBHOMN 1A TETbHOCTH €
MPUKIIAIHOE TPOrPAaMMHOE | YI€TOM TpeOOBaHUI MH(DOPMAITHOHHON
obecrnieueHue Ass 0e30MmacHOCTH;
MOJEIIUPOBAaHUS U OIIK-5.3. Ncnonp3yeT NpuKIIaHbIe
MIPOEKTUPOBAHUS OOBEKTOB, | MPOrpaMMBbI M CPEJICTBA
CHCTEM H MIPOIIECCOB aBTOMATH3MPOBAHHOTO MTPOEKTUPOBAHUS
IIPU PEUICHUU MHXKEHEPHBIX 3a]1au.
[TpaBoBas OIIK-6. Criocoben OIIK-6.1. PaccuuThiBaeT JIMTEIHHOCTH
OTBETCTBEHHOCTh JI€MOHCTPHPOBATH BBINOJIHEHUS TEXHOJIOTHYECKUX
COIIMATBHYIO oTiepanuii ¢ UCMOJIb30BAHUEM
OTBETCTBEHHOCTb 32 HOPMAaTHBHBIX CIIPaBOYHHUKOB;
MIPUHUMAEMbIE PEIICHHUS, OIIK-6.2. OueHuBaeT Mo KPUTEPHSIM
YUUTHIBATh MIPABOBBIE U TEXHOJIOTUU CHHTE3a HAHOMAaTEepHaJIOB C
KYJIbTypHBIE aCTIEKTHI, TOYKHU 3pEHUsT OE30MACHOCTH ISt
o0ecreynBaTh yCTOWUMBOE | COTPYJHHKOB U OKpYXKAroIled cpesibl;
pa3BUTHE IPU BECHUU OIIK-6.3. Mcnonmp3yeT METOAUKH
npoecCHOHATBLHON M MHOW | OpraHu3aiuy padoThl EpCoHaa,
TSI TeTbHOCTH COOITFOJIEHHSI TEXHOJIOTUIECKO 1
TPYAOBOW AMCUUILINHBL.
Pa3paboTka OIIK-7. Cnocoben OIIK-7.1. Ucnonb3yeT TEXHUYECKYIO U
HOPMAaTHUBHOM pa3pabarbIBaTh U CIPaBOYHYIO JIUTEPATYPY, HOPMATUBHBIE
JOKYMEHTAIIU! aKTyaJIM3UpOBAaTh HAYYHO- | TOKYMEHTHI IIPH BBITIOJTHEHUT

TEXHUYECKYIO
JOKYMEHTAITUIO B 001acTH
MOJTy4eHUsI
HaHOMAaTepPHAJIOB

HCCJIeIOBATENLCKOM pabOThI B 00J1aCTH
TEXHOJIOTHH U METOHOB JTUATHOCTUKHA
HaHOMaTEepHaJoB;

OIIK-7.2. CocTaBnsieT OTYETHI T10
AKCIIEPUMEHTAIILHBIM U TEOPETUUECKUM
HCCJICIOBAHUAM, TIPAKTUICCKOM
JIESITEILHOCTH B COOTBETCTBUU C
yCTaHABJIWBAaEMbIMU TPEOOBAHUSIMU
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4.3 HpO(l)eCCI/IOHa.J'IbHBIe KOMIICTCHIIUA BBIITYCKHUKOB U HHAUKATOPBI UX JOCTUKCHUSA

OcHoBaHue
3anaua . OOBekT unm 00J1acTh Kon u Kon u HanmeHoBaHMe (npodecenonamLytit
npogeccuOHaTBLHON CTaHJapT, aHAJIU3 OIIbITA)
3HAHUA "HauMmenosanue [1K nHauKaropa goctmxenus [1K
EATEIBHOCTH O060011IEeHHBIE TPYAOBBIC
byHKIIMN
Tun 3agauy npogeccnoHAIbLHOM 1EATETBLHOCTH: HAYYHO-HUCCJIeA0BATEIbLCKHM
- IIPOBE/ICHUE - ocHoBHble TuIbI | IIK-1 Cnocoben ITIK-1.1. Bnaneet onbIToM — TIpodeccronanbHbIN
CaMOCTOATENIbHBIX HaHOMaTepHUaJoB: JIMarHOCTUPOBATh OIpeNIETIECHUsl CTPYKTYPBI crarnapt «26.006
Hay4yHO- pa3Iu4HON CTPYKTYpy MaTepHalla Ha | MaTepualia ¢ UCIOJIb30BaHUEM Crieruanmct mo pa3paboTke
uccienoBarensckux padot | pasmepunoctu (0, 1, 2, | MUKpO U HAHOYPOBHE CKaHUPYIOIIEH 2JIEKTPOHHOMN HaHOCTPYKTYPUPOBAHHBIX
B oOmactu | 3-MepHEIe, MUKPOCKOIINY; KOMITO3UIIMOHHBIX
HAaHOTEXHOJIOTHH, (bpaxTanbHbIe IIK-1.2 Brnageer onbsiToM MaTepHuaoBy, yTBEPKICHHbBIN
TpeOyoIIX IIMPOKOH | KJIacTepsl),  IPUPOJIBI OIpEENICHUs] CTPYKTYpPBI npuKa3’oM MuHHCTEPCTBA
byHIaMeHTaIbHON (Heopranuyeckue, MaTepuaia ¢ UCIOJIb30BaHUEM TpyJa U COLMAIbHOM 3aIllUThI
MEXKIUCHUIIIIMHAPHOU OpraHu4ecKue, IIPOCBEYMBAIOILIEH MIEKTPOHHOU Poccuiickoit ®enepaiiuu oT
MMOATOTOBKM M BJIQJICHUS | CMEIIIAHHBIC); MUKPOCKOIHH; «8» centsiops 2015 1. Ne 604u
HaBbIKAMM COBPEMEHHBIX | arperaTHOro COCTOSHUSA IIK-1.3. Bnazgeet onsiToM D Ynpasnenue MmerogamMu u
AKCIIEPUMEHTAIIbHBIX (ckuakue, TBEPJBIE, OINPEEIIEHUS CTPYKTYPBI CpeICTBaMH MPOBEICHUS
METO/I0B; CMEIIaHHOTO TUIA MaTepuaia ¢ UCIIOJIb30BaHUEM UCCIIeIOBAHMI U pa3paboToK
- UCCIIEJOBaHNE (remmn, cycmeH3Wu U TM(PAKIMOHHBIX M CIIEKTPAIBHBIX | HAHOCTPYKTYPHPOBAHHBIX
CBOWCTB HAHOCHUCTEM W | TIp.)); METO/IOB; KOMITO3UIIMOHHBIX
HaHOMaTepHaJIOB c| - BCE BU/IbI ITIK-1.4. BnaneeT onbITOM MaTepuaioB (ypoBEHb
MIOMOUIBI0 COBPEMEHHBIX | UCCIIEJOBATEIBCKOTO, OTpeIeNIEHUs] CTPYKTYPHI KBaTU(pUKAIMN — 7)
METOJIOB aHAJIN3a; KOHTPOJIBHOTO, HaHOMaTepHaJoB U
- CaMOCTOSITeNIbHAS | AHAIIUTUYECKOTO u HAHOCTPYKTYPUPOBAHHBIX CpeJl C
JKCIUTyaTalus HCIIBITATENBHOTO MCII0JIb30BAaHNUEM CKaHUPYIOLIEH
COBPEMEHHOT0 o0opynoBaHus JUTSE 30HJI0BOM MUKPOCKOITUHY;
AHATUTUYECKOTO U | U3yUEHUS CTPYKTYpHI U IIK-1.5. Bnaneet onbIToM
CUHTETHYECKOTO CBOICTB MCIIOJIb30BAaHUS TEPMUYECKUX
000pyI0BaHUS U | HAHOMAaTepHUaJoB; METO/IOB aHan3a sl
pruOOpPOB B COOTBETCTBUH | — KOMIIBIOTEPHOE OIpefieNIeHUs] CTPYKTYpPBI
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C KBaHpUKaIuei. MPOrPaMMHOE MaTepUajIoB Ha MUKPO- U

obecrieueHne JUTS HaHOYPOBHE

o0paboTku

IKCIIEPUMEHTATbHBIX

TAHHBIX 1o

HCCIICIOBAHUIO

HaHOMAaTepHAJIOB u

HAHOCHCTEM.
- IIPOBE/ICHHE - ocHoBHble THNHI | [IK-2 Ciocoben IK-2.1. ®opmupyet TpedoBanua | — IIpodeccuoHaNbHbINA
CaMOCTOSITEIbHBIX HAaHOMATEPHAJIOB: CaMOCTOSITEIILHO K DKCIIEpMMEHTAIBHEIM 00pa3uaM | cranmapt «26.006
HAY4YHO- pa3TUYIHON MIPOBOJMTH HAYYHO- HAHOMATepHUaJIoB U HAHOCUCTEM U | CIIELMAUCT 110 Pa3padoTKe
uccenoBarenbekux pador | pasmeprocta (0, 1, 2, | uccienoBaTenbCcKue pe3ysbTaTaM Hay4yHO- HAaHOCTPYKTYPHPOBAHHBIX
B obiylactu | 3-MEepHBIE, paboTHI IO CO3/IaHuUs, HCCJICIOBATEILCKUX PA0OT 1O UX | KOMITO3ULIMOHHBIX
HAaHOTEXHOJIOTHH, (bpakTanbHbIe HCCIICIOBAHHIO H pa3paboTke; MaTEepUajIOBy, YTBEPKICHHBIH
TpeOyOLIIX LIMPOKOM | KJIACTEPbI),  NPHUPOJBI | IPUMEHEHUIO ITK-2.2. BeibupaeT MeToasl U prKa3oM MHHHCTEPCTBA
dyHIaMeHTATbHON (HeopraHuveckue, HAHOCHCTEM U Cpe/CTBa IPOBEICHUS TpyJa U COIMATLHOM 3aIUTHI
MEKIUCIUTIIIMHAPHOM OpraHu4ecKHue, Ha"HoMaTepHajioB HCCIIeI0BaHUM U pa3paboToK; Poccuiickoit denepaiyu ot
MOATOTOBKM M BIIAJCHUS | CMCIIIAHHBIC); IIK-2.3. Onpenenser nytu «8» centsiops 2015 1. Ne 604u
HABBIKAMH COBPEMEHHBIX | arPEraTHOrO COCTOSHMS pEIICHUS HAyYHBIX U D Vnpasienue Mmetogamu u
IKCIIEPUMEHTAITBLHBIX (kuakue, TBEP/bIE, TEXHUUYECKUX 3a7a4 B o01acTu CpeICTBaMH MPOBEICHHUS
METO/IOB; CMEIIIaHHOTO TUTIA paboT 10 CO3/1aHuUIO, UCCIIETOBaHMM U pa3paboToK
- BHIPA0OTKA HOBBIX | (T€M, CYCIIEH3UM H MCCJIETOBAaHHUIO ¥ IPUMEHEHHIO HaHOCTPYKTYPHUPOBAHHBIX
TEOPETHYECKHUX IOJXO0B | IP.)); HAHOCHCTEM M HAaHOMaTepUasoB KOMITO3UITMOHHBIX
U TPUHLWAINOB JH3alHA | — BCE BH/JIbI MaTepuasoB (ypoBEHb
HAHOCHUCTEM U | MCCIIEA0BATEIBCKOIO, KBaM(pUKAIMU — 7)
HaHOMAaTePHAIIOB ¢ | KOHTPOJIBHOTO, — TIpodeccuonanbHbIit
3aJlaHHBIMU CBOMCTBAMH, | AHAIIMTUYECKOIO H crarmapt «40.011
- pa3pa60TKa HOBBIX | UCHIBITATCIILHOTO CroenuanucT 1o Hay4YHO-
BBICOKOA () (DEKTHBHBIX o0opymoBaHUs JUTS HCCIIEIOBATEIBCKUM 1
METOJIOB CO3/1aHus | U3y4eHUs CTPYKTYpPHI U OTIBITHO-KOHCTPYKTOPCKUM
COBpPEMEHHBIX CBOWCTB pa3paboTkam,
HAaHOCHCTEM U | HAHOMATEePHUAJIOB; YTBEPKACHHBIN PUKA30M
HAaHOMATEPHUAJIOB; - KOMITBIOTEPHOE MuHHUCTEepCTBA TPYyIa U
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- CIOCOOHOCTh K | IporpaMMHOE COLIMATILHON 3aIUTHI
COCTAaBJICHHUIO oOecrieueHne st Poccuiickoit denepanyu ot
METOANYECKUX 00paboTku «4» mapta 2014 r. Ne 1218.
JIOKYMEHTOB IpU | DKCIEPUMEHTATbHBIX D OcymiecTBieHre Hay4HOTO
MIPOBEJICHUU HAy4HO- | TaHHBIX 1o PYKOBOJICTBA B
HCCIIEIOBATENBCKUX U | UCCIIETOBAHUIO COOTBETCTBYIOIIEH 001acTu
nabopaTopHbBIX paboT; HaHOMAaTepHAJIOB u 3HaHUH (YPOBEHb

ydacTtue B HAaHOCHCTEM; KkBaupuKaImu — 7)
AKCIIEPUMEHTAILHOU U - OTYETHI 1o

TEXHHUKO-TIPOEKTHOU HAay4YyHOU pabore,

ONITUMHU3AIHH Hay4YHBIC TyOTUKAIUU B

CYLIECTBYIOIINX POCCUICKHX u

HAYKOEMKHUX METOIHK 3apyOeKHBIX H3IAHUSX;

CO3/1aHUS HAHOCHCTEM U - AHAIUTUYECKUE

HaHOMATEPHAJIOB IS o030pel B oOmactu

YCIIEUTHOW KOHKYPEHILIUU | IPOU3BOJICTBA u

HAa PBIHKE UIEH U HACCIENOBAHUS

TEXHOJIOTHUH. HAaHOMAaTEPHAaJIOB.

- aHaju3 uj|- ocHoBHble THMbl | IIK-3 CnocobeH k IK-3.1. Mmeer onbIT cOOpa, — Ilpodeccuonanbusblii
00001IeHHEe pe3yIbTaTOB | HAHOMATEPUAJIOB: aHaMU3y U 0000IICHUIO 00paboTKku, aHamM3a U crangapt «26.006

Hay4HO- pa3mMyHON pe3yJIbTaTOB HAyYHO- CHCTEeMaTH3aIMH HAyIHO- Crenuanuct mo pazpadboTke
MCCIIETIOBATEIIHCKUX pasmepHoctu (0, 1, 2, | uccnenoBaTeNbCKUX TEXHUUYECKON HHOpMAIINH B HAaHOCTPYKTYPUPOBAHHBIX

paboT, MOMCK M aHaJIu3
HAay4HOH M TEXHUYECKOU
uHpopManuu B 0O0NACTH
HaHOTEXHOJIOTUI 51
CMEXKHBIX TUCLUIUIMH JUIS

HAy4YHOM, TIATEHTHOW W
MapKEeTHUHIOBOM
MOAJIEPKKH TPOBOJUMBIX
(byHIaMEeHTaIbHBIX
HCCIIEN0BAHMMN u
TEXHOJIOTHYECKUX

3-MepHBbIe,

(bpakTaibHbIe
KJIaCTepbl),  MPUPOIBI
(HeopraHuveckue,
OpraHUYyecKue,
CMEIIaHHBIE)
arperaTHoro COCTOSTHUS
(kuakue, TBEPJBIE,
CMEIIIaHHOTO TUIA
(remu, cycmeH3uu U

1p.));

paboT, MTOUCKY U aHAJIU3Y
Hay4YHOU U TEXHUYECKOMN
uH(popManuu B o01acTu
HaHOTEXHOJIOTUU U
CMEXHBIX TUCHIUTITAH
JUIS. HAYYHOM, ITaTEHTHON
Y MapKETUHIOBOM
MOJJEPKKH MPOBOJUMBIX
HCCIICIOBaHUM, K
CaMOCTOSATEIIbHOMU
MOATOTOBKE MyOJIHUKAITUH

00J1aCTH HAaHOTEXHOJIOTUU U
CMEXHBIX TUCIHILINH;

IIK-3.2. OuennBaer ypoBeHb
UCcIe0BaHH, 0O0CHOBaHHOCTb
IIPEAJIaraeMbIX PELICHUN U
PEKOMEHIALNI 10 pean3aliy 1
UCTIOIB30BaHUIO PE3YIIbTaTOB
HaY4YHBIX-UCCIICIOBAHHIA;
IK-3.3 IIpousBoaut
CTaTUCTHYECKYI0 00pabOTKy
PE3YJIbTATOB IKCIIEPUMEHTATBHBIX

KOMITO3ULIMOHHBIX
MaTepuasoBy, yTBEPKICHHBIN
pHUKa3oM MUHHUCTEpCTBA
TpyZAa ¥ COLMaIbHON 3alUThI
Poccuiickoii denepanuu ot
«8» centsops 2015 1. Ne 604n
D Vnpasnenue merogamu u
CpeICTBaMH MPOBEACHUS
UCCIIeIOBaHMM U pa3paboToK
HAHOCTPYKTYPUPOBAHHBIX
KOMITO3UIIMOHHBIX
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pa3paboToK,

- COCTaBJICHHUE
aHAJIMTUYECKUX 0030pOB,
CaMOCTOSTEeNIbHAS
MOJrOTOBKAa IyOJIMKaIui
B OTEYECTBCHHBIX |
3apyOeKHBIX H3TAHUSX;

- CITOCOOHOCTh K
COCTaBJICHUIO
METOAMYECKUX
JOKYMEHTOB npu
MPOBEICHUU HAy4HO-
HCCIICIOBATEILCKUX u
1a00paTOPHBIX padoT;
ydacTue B

SKCIEPUMEHTAIBHON U
TEXHUKO-IIPOEKTHOMN
OINTHMU3ALINU
CYILIECTBYIOIINX
HAaYKOEMKHUX METOJUK
CO3JIaH!S HAHOCHCTEM U
HAaHOMAaTEPHUAJIOB JJIst
YCIEUIHOW KOHKYPEHIINHU
Ha PBIHKE UIEU U

- KOMIIBIOTEPHOE
IPOrpaMMHOE
obecrieyeHne JUTST
00paboTKu
AKCIIEPUMEHTAITLHBIX
JAHHBIX o
UCCIICIOBAaHUIO
HaHOMaTEepPHUAJIOB u
HAHOCHCTEM;

- OTYETHI o
Hay4yHOU pabore,
HayYHbIC IMyOJIMKAIMU B
POCCUICKUX u
3apyOCIKHBIX U3JIAHHSIX;
- AHATUTUICCKUE
o030ppl B oOyactu
MIPOU3BOJICTBA "
UCCIICIOBAHHS
HAaHOMATEPHAJIOB.

B OTE€YECTBEHHBIX U
3apyOeKHBIX U3IAHUAX

HCCIICIOBaHUN
HAHOCTPYKTYPHPOBAHHBIX
MaTepuasoB;

IIK-3.4 NMeert OIBIT HOATOTOBKHU
pE3yJIbTaTOB HAYYHO-
HCCIICIOBATEIILCKUX PA0OT JIs
MyOIMKAIUU B TIEPUOINICCKOM
[EYaTH.

MaTepHuanoB (ypOBEHb
KBaTH(HUKAIMN — 7)

— IlpodeccrnonanbHpli
crarnapt «40.011
Crenpanuct mo Hay4Ho-
MCCIIEIOBATEIbCKUM U
OTBITHO-KOHCTPYKTOPCKUM
pa3paboTkam,
YTBEPKACHHBIN PUKA30M
MuHucrepcTBa Tpyaa u
COLIMAJIbHON 3aIUTHI
Poccuiickoit denepanuu ot
«4» mapta 2014 1. Ne 1214.
D OcyiecTBiaeHre Hay4HOTO
PYKOBOJICTBA B
COOTBETCTBYIOIIEH 001acTu
3HaHUM (YpOBEHb
kBanuuKamu — 7)

TEXHOJIOTUH.

- aHamm3 u|- ocHoBHble THMBI | [IK-4 CriocoGen IIK-4.1. Ananusupyer — IIpodeccuonanbublit
000011IeHHe PEe3yNbTAaTOB | HAHOMATEPUAJIOB: MIPEJICTABIIATE COBPEMEHHOE COCTOSIHUE U crannapt «26.006

Hay4HO- pasIuUHON HCTOPUYECKHE STAIIbI UCTOPUYECKHH IIyTh Pa3BUTUS Cnennamict no paspaboTke
UCCIIEIOBATENLCKUX pasmeproctu (0, 1, 2, | pasButus HaHOTEXHOJOrnK B Poccuiickoi HAaHOCTPYKTYPHPOBAHHBIX
paboT, TOWCK W aHaluu3 | 3-MEpHBIE, HaHOTEXHOJIOTUH, denepanuy U B MUDE; KOMIIO3UIIUOHHBIX

Hay4YHOM W TEXHUYECKOH | (paKTanbHBIE Ba)XHEHUIIINE OTKPBITUS IIK-4.2. ®opmynupyeT HauboNee | MaTEPUATIOBY», YTBEPKIEHHbIN
uHpOpMaIMi B 00JacTH | KJIACTEphl),  MPUPOABI | OTEUECTBEHHBIX YUEHBIX, | aKTyaJlbHbIE IPOOIEMBI, IpHUKa30M MuHucTepcTBa
HAHOTEXHOJIOT Uil u | (HeOpraHu4ecKue, HanOoJee aKTyaabHbIe CBSI3aHHBIE C CO3/JaHAEM U TPYZAa ¥ COLMAIBHOMN 3aILUTBI
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CMEKHBIX TUCIUIUIMH JISI
HAy4yHOH, TATEHTHOM U
MapKETUHI OBOU
MOAJEPKKH  MTPOBOJUMBIX
(byHIaMEeHTaIbHBIX
HUCCIIETOBAHUN u
TEXHOJIOTHYECKUX
pazpaboToK;

- COCTaBJICHUE
aHAJIMTUYECKUX 0030pOB,
CaMOCTOATEbHAS
MOATOTOBKA MyOIHMKaIUit
B OTEUECTBEHHBIX U
3apyOeKHBIX U3TAHUAX;

- pa3BuTHE
aKaJIeMUYECKOU
MOOUIIBHOCTHU IIyTeEM
aKTUBHOT'O IapTHEPCKOTrO
y4dacTtus B pabore
3apyOeKHBIX Hay4HO-
HCCIIEIOBATENbCKUX

naboparopuii BO Bpems
Hay4HBIX CTOXKHUPOBOK, a
TaKxke yTemM
MPE3CHTAIIMN  CTEHIOBBIX
U YCTHBIX JOKJAQJ0B Ha
HAyYHBIX KOH(EPEeHIIUSIX,
aKTUBHOE  y4acTHE B
OpraHu3aluu
MEKTYHapOIHOTO
COTPY/IHMYECTBA B paMKax
(GYHKIIMOHUPOBAHUS
OpraHM3alni,

OpraHuyvecKue,
CMEIIaHHBIC);
arperaTHOTrO COCTOSHUS
(ckuakue, TBEp/IbIC,
CMELIaHHOTO TUTIA
(remu, cycneH3WM U
mp.));

- OTYETHI o
HAy4YHOH pabore,
HayYHbIC ITyOJIMKAINN B
POCCUICKUX u
3apyOCIKHBIX U3JIAHHSIX;
- AHATUTUICCKUE
o030ppl B oOyactu
MIPOU3BOJICTBA "
UCCIIEIOBAHHS
HaHOMaTEPHAJIOB.

po0JIeMbl, CBA3aHHBIE C
CO3JaHHEM U
IPUMEHEHUEM
HAHOCHCTEM H
HaHOMaTEPHAJIOB B
Poccuiickoit denepanuu
U B MHUpE

MNPUMCHCHUCM HAHOCHUCTCM U

HaHoMmaTepuanoB B Poccuiickoit

denepauuu U B MUpe

Poccutiickoit denepanuu ot
«8» centsa0ps 2015 1. Ne 6041
D Vnpasnenue Mmerogamu u
CpeICTBaMH MPOBEACHUS
UCCIIEIOBaHUM U pa3paboToK
HAHOCTPYKTYPUPOBAHHBIX
KOMITO3UITUOHHBIX
MaTepuasoB (ypOBEHb
KBaJTH(UKAIMN — 7)

— TIpodeccronanbHbIH
crangapt «40.011
Crenpanuct no Hay4Ho-
UCCIIEIOBATENLCKUM U
OIIBITHO-KOHCTPYKTOPCKHUM
pazpaboTKamy,
YTBEPKICHHBINA IIPUKA30M
MunucrepcTBa Tpyia u
COLIMAJIBHOM 3aIUATHI
Poccuiickoit denepainu ot
«» mapta 2014 1. Ne 121H.
D OcymiecTBieHre Hay4HOTO
PYKOBOJICTBA B
COOTBETCTBYIOIIEH 00JacTH
3HaHUH (YpOBEHb
KBaM(UKAIMU — 7)

Amnanu3s omnbiTa
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OCYILIECTBIISAIOIINX

00pa3oBaTeIbHYIO
NeSTeNIbHOCTh, a TaKkKe
OpraHu3alnii,
OCYIIIECTBISIONTNX
Hay4HYIO U (WJIM) HAy9HO-
TEXHUYECKYIO
NesITebHOCTb,

- CIIOCOOHOCTh K
COCTaBJICHUIO
METOTNICCKIX
JOKYMEHTOB npu
MIPOBEICHUU Hay4YHO-
UCCIIEIOBATEIILCKUX u
n1abopaTopHBIX PaboT;
y4yacTue B

SKCIEPUMEHTAIBHON U
TEXHUKO-TIPOEKTHOM
OIITUMH3AIINU
CYILLECTBYIOIINX
HAaYKOEMKHX METOIUK
CO3JIaHHsI HAHOCHUCTEM U
HAaHOMAaTEPHUAJIOB JJIst
YCIIEIIHOW KOHKYPEHLIUHU
Ha pBIHKE UIEH U
TEXHOJIOTHH.
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5S AHHOTAIIMA PABOYUX ITPOI'PAMM JUCHUITINH

5.1 /IucuunjJnHbI 00513aTeIbHON YacTH

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

(51.0.01)

1. Heab AMCUMIUIMHBI - TTOHUMAaHUE aKTyalIbHBIX (PUIOCO(PCKUX U METOM0IOTUYECKUX

Ipo0JIeM HayKU U TEXHUKHU.
2. B pe3yabTare

MATUCTPATYPhI J0JLKEH:

H3yYCeHUSA NUCHUIIJIUHBI 06yqamumi/ica mo T1porpamMmme

Obaadams CIENYIOIUMU KOMICTCHIIUSIMH:

Kox v HanmenoBanue

KOI{ H HAUMCHOBAHUEC OCHOBHbIX HHIUKATOPOB T0CTUKCHUS

YHUBeEpPCAJIbHOMI YHUBEPCAJIBLHONH KOMIIeTeHIIUH

KOMIETEeHIHH

YK-1. Cnocoben YK-1.3. Ananuzupyert npoOJIeMHYIO CUTYallHIO KaK CUCTEMY,
OCYIIECTBIISATh BBISIBJISISL €€ COCTABIISIOIINE U CBSI3H MEXKIY HUMH;

KPUTHYECKUN aHAIIN3
npoOJEeMHBIX CUTyalluid Ha
OCHOBE CUCTEMHOT'O
I0J1X0/1a, BbIpa0aThIBATh
CTpaTEruIo ACUCTBUI

YK-1.4. Onpenensier npobensl B mHGOpMaIu, He0OX0IUMON
JUIs pelleHus NpoOIeMHOM CUTYaIH, U IPOEKTUPYET MPOLIECCHI
10 UX YCTPAHEHUIO;

YK-1.5. Pa3zpabaTbIBaeT 1 coiepKaTeIbHO apryMEHTUPYET
CTpATEruio peuieHus npoOIeMHON CUTYalluu Ha OCHOBE
CHUCTEMHOI'0 U MEXIUCLUUIUIMHAPHBIX ITOAXO0/0B;

YK-1.6. Vicionb3yeT JOrMKO-METO0T0T MICSCKHIA
MHCTPYMEHTAPUH JJI1 KPUTUUECKON OLIEHKH COBPEMEHHBIX
KOHUENI1H Guirocockoro u counaabHOro Xapakrepa B CBoei
peaMeTHOH 001acTu

YK-5. Cnocoben
aHaJTM3UPOBaTh U
YUUTBIBaTh pazHooOpas3ue
KYJIBTYp B IIpoLecce
MEXKYIBETYPHOTO
B3aUMO/JICHCTBUS

YK-5.1. Ananuzupyer BaxHeHIne UAC0I0rHUYeCKUe U
LIEHHOCTHbIE CUCTEMBI, COPMHUPOBABIINECS B XO/1€
HCTOPUYECKOTO Pa3BUTHS; 0OOCHOBHIBAET aKTyaIbHOCTh UX
UCIIOJIb30BAaHUS TPH COLMATIBHOM M PO(HECCHOHATIBLHOM
B3aMOJICHCTBUM;

YK-5.2. ObecnieunBaet co3gaHne HEAUCKPUMUHAIIMOHHON cpelibl
B3aWMOJICHCTBHS MTPH BBIOJIHEHUH TPOGECCHOHATBFHBIX 3a]1a4;
YK-5.3. BricTpanBaet corpanbHoe MpodecCHOHaATbHOE
B3aMMOJICICTBHE C yU€TOM O0COOEHHOCTEN OCHOBHBIX (hOpM
HAY4YHOTO U PEITUTHO3HOTO CO3HAHUS, JIETOBOM U 0o01Iei
KYJBTYPHI TIPEACTaBUTEINEH IPYTUX STHOCOB U KOH(peEcCcHii,
Pa3JIMYHBIX COUMAIBHBIX FPYIIIL.

YK-6. Criocoben
OTIpEICTISATh U
pEaAN30BBIBATH
MPUOPUTETHI COOCTBEHHOM
JIEeSITENLHOCTH U CIIOCOOBI
€€ COBEpIIICHCTBOBAHUS Ha
OCHOBE CaAMOOIIEHKH

YK-6.1. OrieHnBaeT CBOM pecypchl M UX Ipeeibl (JITYHOCTHEIE,
CUTYaTHBHbIE, BpEMEHHbBIE), ONITUMAIIHO UX UCTIOIb3YeT JUIS
YCHEIIHOTO BBIOJIHEHUS TOPYYEHHOTO 3aJaHNs;

YK-6.2. Onpenensier npuopuTeThl NPohecCHOHATEHOTO POCTa U
CIocoObI COBEPIIEHCTBOBAHUS COOCTBEHHOM EATEIbHOCTH Ha
OCHOBE CaMOOIICHKH I10 BEIOPAHHBIM KPUTEPHSIM;

YK-6.3. BeicTpanBaeT ruOKyIo mpoQecCHOHATBHYIO TPACKTOPHIO,
UCTOJIb3Ysl HHCTPYMEHTBI HEMIPEPBHIBHOTO 00pa30BaHus, C yYETOM
HAKOIUIEHHOTO OIbITa MpodeccCnoHalbHOM 1eATebHOCTH U
JUHAMHAYHO M3MEHSIONIMXCS TpeOOBaHMA PBIHKA TPYAA.

B pe3ynbrate u3ydeHus: AUCHUILTUHBI 00YJaIOIUICs JOKEH:

3name:

- OCHOBHBIC HAaYUYHBIC HIKOJIbI, HAITPABJIICHUS, MMapaJuIMbl, KOHLICIIIUU B (bHJIOCO(bI/II/I TCXHHUKU U

XUMHYECKON TEXHOJOTHH;
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- (hnnocohcKo-MeTO10JIOTHIECKUE OCHOBBI HAy4YHO-TEXHUYECKHUX U HMHXCHEPHO-
TEXHOJIOTHYECKUX MPoOIIeMm;
- Ppa3BUTHE TEXHUKM M XMMHMYECKHX TEXHOJOIMH B COOTBETCTBUHM C CTAHOBJICHHEM
JIOMHTyCTPHAJIbHOT O, UHIyCTPUAJIBHOTO, [IOCTUHAYCTPUAIBHOIO IEPUOJIOB Pa3BUTHSI MUPA;
Ymemo:
- npumenaTs B HUOKP kateropun ¢punocopun TeXHUKH U XUMUYECKHX TEXHOJIOTHUH;
- QHAIM3UPOBATh IPUOPUTETHBIEC HAIIPABJICHUS TEXHUKH U XMMHUYECKHAX TEXHOJIOTUM;
- JOTUYECKU IIOHMMAaTb W UCIOJb30BaTh JIOCTHKEHUE HAYYHO-TEXHMUYECKOIO IIporpecca M
1J100a1bHBIX IPOOJIEM HUBUIN3ALUY, IPAKTUYECKH UCII0JIb30BaTh IPUHIUIIBI, HOPMBI U IIPaBUIIA
AKOJIOTMYECKOW, HAYYHO-TEXHUYECKOM, KOMIIBIOTEPHOW 3THUKMU;
- KPUTHYECKH aHAIM3UPOBATh POJIb TEXHUYECKOTO M XMMHUKO-TEXHOJIOIMYECKOTO 3HAHUA IIPU
PELICHUH YKOJIOTHYECKUX MPOoOIeM 6e30MacHOCTH TEXHUKH U XUMUYECKUX TEXHOJIOTH;
Bnaoemy:
- OCHOBHBIMH MOHATHAMHU PHIOCOMUHN TEXHUKUA U XUMHUYECKON TEXHOJIOTHH;
- HaBBIKAMHU aHanu3a (GUWIOCOPCKUX NpOOJIEM TEXHUKH, HAYyYHO-TEXHHUYECKOTOo 3HAHHUS U
MHXEHEPHOU e TEIIbHOCTH;
- CI0co0aMu KPUTHYECKOTO aHaIM3a TEXHUKM U €€ HHHOBALMOHHBIX METOJ0B HAay4HOI'o
uccienoBanusl, noucka ontuMainbHbix pemiennii HUOKP B TexHMKe M XUMUYECKON TEXHOJIOTHH;
- IpyeMaMH MyOJIMYHBIX BBICTYIUIEHUH B MOJIEMHUKE, TUCKYCCUH 1O QUIOCOPCKUM MpobiieMam
TEXHUKHU U TEXHUYECKOIO 3HAHUSI.
3. Kpartkoe cogep:xanue TUCHMILIHHBI
Pa3nes 1. MecTo TeXHUKH U TEXHHYECKMX HAYK B KyJIbType HHBUJIH3AIUH

Qdunocodust TEeXHUKH, ee mpeaMeT U npobiemHoe mnoie. Punocodus TeXHUKU B
COBPEMEHHOM 0011eCTBE, €€ (yHKIIHU.

IIpenmer ¢unocoduu TEXHUKU: TEXHUKA KaK OOBEKT U Kak JesTeiabHOCTb. Dunocodus
TEXHUKU: TMpeAMeT U mnpobiemMHoe mone. Tpu acnmekra TEeXHUKU:  HUHKEHEPHBIH,
aHTPOIIOJIOTHYECKUH M couuanbHbli. TexHuka kak crneruduueckas QopMa KyJIbTYyphl.
HcTtopuueckre CONUOKYIbTYpHBIE MPEANOCHIIKYA BbIACIEHUS TEXHUYECKOM NpoOIeMaTHKU U
dopmupoBanus ¢Quiaocopun TeXHUKH: (POpPMUPOBAHHE MEXAaHHUCTUYECKOH KapTUHBI MHpA,
HAyYHO-TEXHHUYECKas PEBOJIIOIMS, HAyYHO-TEXHUUYECKUN MPOrpecc U CTPEMUTENbHOE pa3BUTHE
texHousioruit nociue II Muposoii BoiiHsl.

Pa3nea 2. Texuuka u HayKa B MX B3aHMOOTHOIIEHUH

TexHuka ¥ Hayka Kak CIIOCOObI CaMOpeaJ3alliu CYIIHOCTHBIX CHJI U BO3MOXKHOCTEH
yenoBeka. Hayka u TexHuka. COOTHOIIEHHE HAayKHM M TEXHUKU: JIMHEHHas W SBOJIOLMOHHAsS
Mozenu. Tpu cTamuu pa3BUTHs B3aMMOOTHOIIEHHWH HAYKH M T€XHUKHU. VIHCTUTyLIMOHANIbHAs U
KOTHUTHUBHAs JuddepeHunanus chep HAyKh UM TEXHUKM U (OPMHUPOBAHHME TEXHHUYECKOM
opuenrtaiuu B Hayke (XVII — XVIII BB.). Hauano cuueHTnduKanmym TeXHUKA U MHTEHCUBHOE
pa3BUTHE TEXHUKU B MepUOJ MpoMblluieHHON peBomonuu (koHer XVIII — mepBas monmouHa
XIX B.). CucremaTnueckuil B3aMMOOOMEH M B3aUMOBIUSHHE HAyKH W TEXHHUKH (BTOpas
nonoBuHa XIX — XX B.). CraHOBI€HHME U pa3BUTHE TEXHMUYECKHUX HAYK KJIACCHYECKOTO,
HEKJIACCUUYECKOT0 ¥ MOCTHEKIACCUUECKOTO TUIIOB

Bo3HUKHOBEHHE MHXEHEPUU KaK MPOPEeccCUd OCHOBHBIE HCTOPUYECKUE ATAlbl Pa3BUTHS
WHXEHEpHOW JeSITeNbHOCTU. TexHHMYeckHue HayKM U METOJOJIOTHS Hay4YHO-TEXHUYECKOU
JESATEIBHOCTH.

Paspnen 3. OcHOBHBIE METO10JIOTHYECKHE MMOAXO0AbI K IOHUMAHMIO CYIHOCTH TEXHUKH.
OcHoBHbIE (PusOoCcOPCKHEe KOHLETIUN TEXHUKH. AHTPOIOJIOTUYECKUNA MOAXO0/I: TEXHUKA KaK
opranomnpoekuus (3. Kann, A. T'enen). Dxk3ucteHuuanucTckuil ananus texuuku (M. Xaiigerrep,
K. Scmepe, X. Oprera-u-I'accer). Ananu3 TexHMUECKMX HayKk U mnpoektupoBanus (II.
OnrenpMmeriep, ®. [eccaysp). HMccnenoBanuwe coumanbHBIX (YHKIIUA W BIUSHUA TEXHUKH,
TEOpPHsl TEXHOKpAaTHM W  TexHoreHHoM muBwim3auuu (K. Ommons, JI. Mamdopn,
Opankdyprckas mkosa). X. CkoauMoBckH: (uiocodusi TeXHUKH Kak (Prtocodus yernoBeka.
Ounocodust TexHuku U uaeu naausuayanun XK. Cumonaona. Bzaumoornomenus gpuiaocodceko-
KYJIBTYPOJOIMYECKOI0 U MHKEHEPHO-TEXHOKPATUYECKOTO HANIPaBJIEHUH B (PUI0CO(DUN TEXHUKH.
OcHoBHBIE NTPOOIIEMBI COBpeMeHHON (puiocopuu TeXHUKU. COLMOIIOTHS U METOI0JIOTUS
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NPOEKTUPOBAHUS W  HMHXKEHEpPHOM  neATenbHOCTH. COOTHOLIEHHE JECKPUIITUBHBIX U
HOPMAaTHUBHBIX TEOpUH B Hayke O KOHCTpywpoBaHWHM. KubepHeTnka u MoOJEIMpPOBaHUE
TEXHUUYECKHUX CHUCTeM OTHKAa U OTBETCTBEHHOCTb MH)KEHEPA-TEXHHKA: pacIlpe/esieHHe U Mepa
OTBETCTBEHHOCTH 33 TEXHOTCHHBIM 3KoNorMdeckuil ymepd. [lcumxocoruanbHOe BO3JICHCTBUE
TEXHHUKHU U 3TUKA yIPaBICHHUS.

Bricokne TEXHOIOTMH, XMMHUYECKOE HM3MEPEHHWE U WHHOBAIMOHHBIC MOJXOMABI IS
BBITIOJIHCHHSI HAYYHO-HCCIICIOBATEIILCKUX M OIBITHO-KOHCTpYKTOpcKux pador (HUOKP) B
XUMHUHU U XUMUYECKON TEXHOJIOTHUHU.

4. O0beM y4eOHOI TUCHMIIIIHHBI

B 3aueTHEBIX B akanmewm.

Bupl yue6HO# paboTh eIUHNIaX qacax
O0mas TpPyA0EMKOCTb JMCIHIIIMHBI 10 Y4eOHOMY IVIAHY 4 144
KonraktHas pa6ora (KP): 0,94 34
Jlexumu (Jlek) 0,47 17
[Tpaktueckue 3anstus (I13) 0,47 17
CamocrositeabHasi padora (CP): 2,06 74
KonraktHast camocrosiTenpHasi pabota 2 06 -
CaMocTosATEIbHOE U3YUYEHHE PA3/AEIOB IUCIUIIIMHbI ’ 74
Bua konTposs:
DK3aMeH 1,0 36
KonrtakTHas paboTa — MpOMeXKyTOUHAS aTTECTAIHS 10 0,4
ToAroToBKA K dK3aMeHy ’ 35,6
Bua UTOroBOro KOHTpOJIS: JK3aMeH

B 3auerHbIX B actp.

Bunel yue6HoI paboThl eANHULAX yacax
O01as Tpy10eMKOCTh JMCHUILIHHBI N0 Y4€0HOMY IJIAHY 4 108
KonTaktHas padora (KP): 0,94 25,5
Jlexumn (Jlek) 0,47 12,25
[Tpaxktueckue 3anstus (I13) 0,47 12,25
CamocrositensHas padora (CP): 2,06 55,5
KonraktHas camocrosiTenbHas paboTa 2 06 -
CaMocToATEIbHOE N3YUYEHHE PA3AEIOB IUCLUIIIMHbI ’ 55,5
Bua konTposs:
DK3amMeH 1,0 27
KonrakTHas paboTa — MpoMexXyTO4YHas aTTeCTalus 10 0,3
IloaAroToBKA K YK3aMeHy ’ 26,7
By MTOroBOro KOHTpoOJIA: JK3aMeH

AHHOTanus pabodeil MporpaMMBbl TUCITUTUTHHEI
«®Pu3nyecKue U XUMHUYECKHe CBOICTBA HAHOMATEPUAJIOB M HAHOCHCTEM))
(51.0.02)
1. Heap AMCHUNJIMHBI — TPHOOpPETCHUE 3HAHWMA, YMEHUHW, BIaJcHUN U (OPMHPOBAHHE
KOMHGTGHI_II/Iﬁ B OGJIB.CTI/I TCOPHU U TIPAKTUKH HCIOJIb30BAHUSA HAHOTEXHOJIOTHUH U CO3JaHUA
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HAaHOMAaTEpHaJiOB, CBOMCTB HAHOMAaTEPHUAJIOB, WX TEPCHEKTUBHBIX oOONacTeil NMPUMEHEHUs U

HaIIpaBJICHUN JAIBHEUILErO pa3BUTHS.

2. B pe3yabrare uM3ydyeHUs AUCHUIJIMHBI 00y4alIIMICA MO NMPOrpaMMe MarucTpatrypbl

HOJIZKECH:

O06nanath CaeAyIINMMH KOMIIETEHITUSIMH:

®opmupyeMbie KOMIETEHIIUH

NHauKAaTOPHI JO0CTHKEHUST KOMIIETEeH Uil

YK-3 CnocobeH opraHu3oBBIBaTh U

VYK-3.1 YuacTByeT B BBIIOJIHEHUH [IPOEKTOB IPYIIIOBOIO
XapakTepa Ha pa3IM4YHBIX CTaAMAX HX MOJITOTOBKH HU
peaiv3allMM: <«IUIAHUPOBAaHME — IPOEKTUPOBAHUE —
IIPUMEHEHHE — IIPOU3BOJCTBO»

pYKOBOIUTH  paboToit  komauzwl, | YK-3.2 BeipabaTeiBaeT CTpaTeruio COTpYIHUYECTBA U HA

BbIpabaTbIBas KOMaHJHYIO | €6 OCHOBE OpraHu3yeT OTOOp YJICHOB KOMaHMAbI IS

CTpaTeruto TUTSt JTOCTHDKCHHS | TOCTHXKEHHS TIOCTABJIICHHOMW 11U

MIOCTaBJICHHOM LIeNn YK-3.3 [Inanupyer xomMaHaHyr paboTy, pacmpenenser
MOPYYECHUS U JICTETUPYET MOJTHOMOYHS WIEHAM KOMaH/IbI
C YYETOM HHTEPECOB, OCOOCHHOCTEH TMOBEACHUS U
MHEHUH €€ YJICHOB

OIIK-4 CrocoGen semonusts | OIIK-4.1 CocraBiser mian Hay4HO-UCCIIEN0BATENLCKOM

HCCIIeIOBAHMS npu peltteHny | ACATEIBHOCTH, BKIIOUAs JINTEPATYPHBIH MOUCK, CPOKH U

MHIKEHEPHBIX - Hay4Ho- | TOCTIE/I0BATENBHOCTD 9KCIIEPUMEHTANBHOM  paboThI,

TEXHWYECKHX  3a/ad,  BKJIIOYAs 00CYX/ICHHS U aHAJIN3a Pe3yJbTaTOB

[UTAHUPOBAHHE " IIOCTaHOBKY OIIK-4.2 ®opmupyer ﬂeMOHCTpaHHOHHLIfI Matepuan M

CIIOKHOTO JKCIlepuMeHTa, | IPE/ICTABIIAET PE3YJBTAThl CBOCH HCCIIE0BATEIbCKOM

KPUTHYECKYIO OLICHKY | | AEATENIPHOCTH HAa HAyYHBIX KOH(EPEHLHMAX, BO BpEMs

MHTEPIIPETALNIO PE3YJIbTaTOB

IMPOMECIKYTOYHBIX U UTOTOBBIX aTTeCTaHI/Iﬁ

OIIK-5 Choocoben HMCHoab30BaTh
WHCTPpYMEHTapuil dbopmanuzaru
I/IH)KGHCpHBIX, Hay‘-IHO-TGXHI/I‘-Ie()KI/IX
3a/1a4, TPHUKIAJHOE MPOTrPAMMHOE
obecrieueHue sl MOJICTUPOBAHUS U
MPOEKTUPOBAHUST OOBEKTOB, CHUCTEM
U TIPOIIECCOB

OIIK-5.1 IIpoBoaut MTaTEHTHBIN IIOUCK B
npodeccroHanbHOI 00acTi
OIIK-5.2  OmpenenseT  nepeuyeHb  pecypcoB U

IPOrpaMMHOT0 OOecrneyeHHus M HCHOJIb30BAHUS B
npoeccnoHaNbHOM 1eATENBHOCTH C YYETOM TpeOOBaHUM
MH(pOPMAIMOHHOM 0€30MacHOCTH

3HAMbs.

— COBpEMEHHBbIE HAay4HbIE JOCTHKEHHS U TEpCIEeKTHBHBbIE HaIpaBieHHs paboT B obmactu
CO3J1aHUs U IPUMEHEHUsI HAHOMAaTEPHUAJIOB;

— COBpPEMEHHBIE MPEJCTABICHHUS O MEXaHHW3Max M Mpoleccax (OpPMHUPOBAHUS CTPYKTYpHI U
CBOICTB HaHOMaTepUaIoB U (yHIAMEHTAIbHBIX OCHOBAX HAHOTEXHOJIOTHH;

—  (UBUKO-XMMHYECKHE CIOCOObI YMpaBlIeHUS CBOWCTBaMU HaHOMAaTepUaioB, MOAU(UKAILUN

HAHOMATCPUAJIOB,

— MPOrHO3UPOBAHUC PA3ZBUTHUS (I)YHKI.IHOH&HBHBIX HAaHOMAaTCPUAJIOB Ha OCHOBC HUX (I)I/I3I/I‘-ICCKI/IX

U XUMHUYECKUX CBOMCTB.
ymemy:

- MNpoBOAWUTL AHAJIN3 HaquO-TeXHHqCCKOﬁ I/IH(I)OpMaI_[I/II/I,

B oOnactu pa3paboTKH U

HCIIOJIB30BAHHA HAHOTEXHOJOTH 1 HAHOMATCPHAJIOB;

— ompeaenatb 3G HEKTUBHBIE

(OUBUKO-XUMHYECKUE

METOAbI CcOo3aaHusA HOBBIX

(I)YHKI_II/IOHaHLHLIX HAaHOMATCPUAJIOB C KOMIIJICKCOM 3aJlaHHBIX CBOMCTB AJI1 KOHKPCTHBIX

obyacTelt MpUMEHEHNS;
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— TPUMEHATh TEOpPETUYECKHE 3HaHUSA (U3UKO-XUMHUYECKHX CBOHCTB COBPEMEHHBIX H
NEPCIIEKTUBHBIX HAHOMATEPHAJIOB [UIsl PELICHUS UCCIEN0BAaTENbCKUX U NPUKIANHBIX 3a1ad4,
B TOM YHMCJI€ B MEKAUCLUUIUIMHAPHBIX 00JIACTSIX.

enademsn:

— HaBbIKaMHM pabOThl C HAayYHO-TEXHUYECKOH, CIPAaBOYHOW JMTEPATypOH U 3JIEKTPOHHBIMU
pecypcamu, 3aTparuBalONIMMU (DyHIAMEHTaIbHbIE M TPAKTHUYECKUE ACTEKThl MPUMEHEHUS
HAaHOTEXHOJIOTUH U CO3JaHMsI HAHOMATEPUAJOB;

— CIIOCOOHOCTBIO K KPUTHYECKOMY aHAJIM3y M OLICHKE COBPEMEHHBIX HAay4YHBIX JOCTHXKEHH,
BBISIBIICHHIO TIPO0OJeM U (OPMYITMPOBAHUIO TOAXOJOB JJIsl PELICHUSI UCCIIE0BATEIbCKUX U
IPaKTUYECKHX 3a/1a4 B 00aCTH HAHOTEXHOJIOIMH M HAHOMAaTEepUaJIOB.

— MeroJaMH paboThl € HAyYHO-TEXHHUYECKOW, CIPAaBOYHOW JIMTEPATypoll M 3JIEKTPOHHO-
OMONIMOTEYHBIMU PECYpCaMU 110 TEOPETUYECKUM U TEXHOJOTMYECKUM acleKTaM (hU3UKo-
XUMHUUYECKHUX CBOMCTB U XMMHUUYECKOIN TEXHOJOTMU HAHOMATEPHAJIOB;

— HaBbIKaMHM HAXOXXJEHUS M HCIOJb30BaHUS CIPABOYHBIX JIMTEPATypHBIX JAHHBIX U
KOMIIBIOTEPHBIX 0a3 JIaHHBIX 10 COCTaBy, CTPYKType M (U3UKO-XUMHUYECKUM CBOMCTBAM
OCHOBHBIX THUNOB ()yHKIIMOHAJIBHBIX U KOHCTPYKIIHOHHBIX HAHOMATEPUAIIOB.

3. Kpartkoe coagep:xanue JUCUMIIIMHBI:

1 cemecTp.

Paszngea 1.

1.1. Bsenenue. CoOBpeMEHHOE COCTOSIHME, MPOOJIEMbl M  MEPCHEKTUBBI  PA3BUTHUS

HAHOTEXHOJOTMM M HaHOMarepuanoB. Mcropus pa3BUTHS HaykHd O HaHOMAaTepualax |

HaHOTEeXHOJoruu. Bknan oteuecTBeHHBIX YyueHBIX. OcoOble (u3MUECKHEe U XUMHUYECKUE

CBOWCTBA HAHOOOBEKTOB M  HAHOCTPYKTYPUpPOBAaHHBIX cucteM. Pasmepsbiii 3¢ dekr.

3aBUCHUMOCTb CBOICTB OT pa3Mepa CTPYKTYPHBIX 3JEMEHTOB Marepuaja (4acTull, KJIAacTEepOB,

3epeH) MW ImposBieHue pasMmepHoro s¢dekra. OcobeHHoctn AUPHY3NOHHO-KUHETHIECKUX

IpoLEeccOoB B rerepoda3HbIX CHCTEMax ¢ HaHOCTpykTypamu. CrocoObl cTaOuian3anuu

HaHoyacTull. PazmepHble 3¢ (eKThl B KUHETHKE.

1.2. Hanomatepuansl B 31ekTpoHuKe. [1omynpoBoIHUKOBbIE HAHOCTPYKTYPhI: KBAHTOBBIE SIMBI,

HUTH U TOYKH. OCOOEHHOCTHM NOBENEHMS D3JEKTpOHA B HaHOCTpyKTypax. I[lomydenue wu

INPUMEHEHUE KBAHTOBBIX TOYEK. ONHUTAKCUS. MexXaHu3Mbl OOpa30BaHMsI KBAHTOBBIX TOYEK.

Ceepxpemietk. POpMHPOBAaHUE TOJIYNIPOBOJAHUKOBBIX HHTErpaibHelx Mukpocxem (MMC).

Jlutorpadus. KBanToBblif Tpanzuctop. KBantosslit n1azep. KBaHTOBBIN KoMIbIOTED.

1.3. @®u3MKO-XMMHUYECKHE OCHOBBI  IOJYYEHHMS]  HAHOIMOPOIIKOB, HAHOCTPYKTYp U

KOHCOJIMANPOBAaHHBIX HaHoMarepuasoB. OCHOBHBIE METOJBI IOJY4YEHHs] HaHOMAaTEpHaJIOB.

ITonmyyenne  HanomopomkoB. Merony  I'meitepa. Bxmag  coBeTckux — y4eHBIX B

COBEpPILEHCTBOBAaHME METOAOB IOJIyueHUs HaHoMaTepuaysoB. CTaOMIBLHOCTH HAHOIMOPOIIKOB.

Merto/1p1 HHTEHCUBHOM TuTacTudeckoit aedopmanuu. Texuonoruu 3D-neuaru (3D-Printing),

Pa3pnen 2.

2.1. Kommnozunuonusle HaHomarepuanbl. Kraccudukanys KOMIO3UIIMOHHBIX MaTepHalloB.

OcCHOBHBIE THUIBI CTPYKTYpP KOMIIO3ULIMOHHBIX MAaTEpHUajOB. XapaKTEPHUCTHUKA HAIIOJHUTEIEH.

Ou3nyeckue M XUMHYECKHE CBOWCTBA HEOPraHMYECKHX WU OPraHMYEeCKHX KOMIIO3UIIMOHHBIX

MaTepUasoB.

2.2. MexaHnyeckue CBOMCTBA HaHOMarepuanoB. IIpoYHOCTB, IUIACTUYHOCTE W JIpyrue

apaMeTpsl, ONpPEIEISIIONIME MEXAaHWYECKHE CBOWCTBA HAHOMAaTEpUaioB. AHHU30TpONUs

MEXaHUYECKUX CBOMCTB. BnmsiHue Mopdosoruu, CTpyKTypbl HAaHOYACTHI Ha MEXaHUYECKHE

CBOICTBa. BnMsHME HAHOCTPYKTYyp Ha MEXaHMYECKHE CBONCTBA HAHOKOMIIO3MTOB. BiusHue

OpHEHTAIMHN aHU30TPOIHBIX HAHOYACTHIl HA MEXaHUYECKUE CBOWCTBA HAHOKOMITO3UTOB.

2.3. Anresuss HaHOMAaTepHalOB HA pAa3JIMYHBIX IOBEPXHOCTAX. AJTre3MOHHAs IPOYHOCTh

COEIMHEHUS «aAre3uB-cyocTpar». MakTopsl, BAUSIOIME HA BEIUUYUHY aAT€3MOHHON IPOYHOCTH.

Metonel onpenenenus aaresuu. OmnpenereHHe aare3uyd HAHOYACTULl MMYTEM MOJAEIUPOBAHUS.

Anresus IJIEHOK U HAHOCTPYKTYPUPOBAHHBIX (HAHOKOMIIO3UTHBIX) MOKPHITUHA. Teopun aareszumu.

[TpryrHbBI TOBBILICHHON aATre3Wd HAaHOYACTHIl. BrusHue M30bITKa MOBEPXHOCTHOW SHEPrUU Ha
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aJre3MOHHOE  B3aMMOJICICTBHE HAHOYACTHUI. 3aBUCUMOCTb aAre3ud OT MOpP(OJIOTUU
HaHOYACTHII.

2 cemecTp.

Pazpnean 3.

3.1. Tlopucteie HaHoMarepuasibl. HomeHkiarypa nop MexayHapOJHOIO COO3a MO YUCTOM U
npukinagHo xumuu (1972 r.). OnpeneneHue MOpUCTOCTH pa3avudHbIX BUJOB mop. Ilopucteie
MaTepuaibl  pa3iuyHOW  mpuponabl. Hanomopucteiii  yrmepon.  MounekysspHble  cuTa.
Me3zonopucteie Me30CcTpyKTypupoBaHHble MaTepuansl (MMM). HaHokomMmno3uThl Ha OCHOBE
MOJIEKYJSIpHBIX cuT. OcoOeHHOCTH MexaHu3Mma Au(dy3ud BeUIeCTB B HAHOMOPUCTHIX
MaTepuanax. Hanomarepuansl 1uisi CynlepKOHIEHCATOPOB.

3.2. MemOpansl u memOpaHHble mporecchl. [lonumepHble, MeTauIMuecKue, KEepaMH4yecKue,
KOMIIO3UTHBIE MeMOpanbl. TpekoBble ¢(unbTpel. Hambonee mepcrnekTuBHbIE 00JacTH
npuMeHeHus wMemOpan. Hanodunbrpamus. Mexanusm HaHodunbTpanuun. OcoOEeHHOCTH
IIepeHoca BELIECTB uepe3 MeMOpaHbl, HMEIOIIME HaHopa3MepHble nopel. KanumigpHo-
bunbTpanmonsblii u  audGy3uoHHbINH (dakTophl mepeHoca. Pollb  AIEKTPOCTATHUECKOTO
B3aMMOJICHCTBHS HMOHOB pa3lENIIEMOr0 pacTBopa ¢ MarepuasioM MemOpanbl. CoBpeMeHHbBIE
TUIIBI HAHO(PMIBTPAIIMOHHBIX MEMOpaH.

3.3. HMuddysus mo wmexdasHeiM TpaHuuam. 3epHorpanundHas mauddysus. OcobenHoctn
muddy3MOHHBIX MPOIEecCCOB Ha Mex(a3HbIX TpaHUlax. Moaenu 3epHOTpaHUYHON AUQPy3uH.
3epHorpannyHas quddy3us B TOHKHMX IUICHKAaX. BIHUSHHE CTPYKTYypbl TpaHUI] 3€peH Ha
mubdysuto. qubdysus u nedextsl cTpykTypbl. OcoOeHHOCTH 3epHOTpaHUYHON Auddy3un B
HAHOKPUCTAUNIMYECKUX  MaTepualax OKCHEPUMEHTaJbHbIE METOAbl Ul  OIpeAeTCHUS
napaMeTpoB 3epHOTrpaHUYHON Tuddy3un.

Paznen 4.

4.1. OcoOeHHOCTH MAarHUTHBIX CBOWCTB HAaHOMAaTepHaloB. BiusHHe pa3mepa dYacTUIl Ha
MarHuTHble cBoiicTBa. OCHOBHBIE MTapaMeTphl, 3aBUCSIINE OT pa3MepHOro (akropa. MzmMenenue
KOOPLUTUBHOM CHJIBI C yMEHBIIEHHWEM pa3Mepa MarHUTHOM wactunsl. Ilepexox B
cyneprapaMarHuTHoe cocTosiHue. OCOOEHHOCTH THUCTEPE3UCHBIX CBOWCTB MEJIKMX YacTHILL.
MarsutHble CBOMCTBA HAaHOYACTHUI[ OKCHUJOB JKeJe3a pasIMYHOro pa3Mepa M CTPYKTYpBHI.
OcobeHHOCTH (yHIAMEHTAIBHBIX CBOWCTB MAarHETHKOB B TOHKOIUIEHOYHOM COCTOSTHHH. Poib
MOBEPXHOCTU M pa3MepHOro ¢akropa B (POpPMUPOBAHMM MarHUTHOM aHW3O0TPONUU. MarHuTHbIE
KHUJIKOCTH.

4.2. Xumus HaHOKJIAcTepoB. MomeKkynspHble JIMraHJHble KiacTepbl. besnuranaHsle
MeTaJmueckue kinactepbl. OOIIMe TEHIEHIIMN W3MEHEHHUsI CBOMCTB KJIACTEPOB B 3aBHCHUMOCTH
oT HykJeapHocTH. OcoOble TOYKM Ha 3aBUCHUMOCTSX OT HYKJIEapHOCTH, OTBEYAIOIIME TakK
HA3bIBAEMBbIM MAarm4eckuM 4YHcliaM. AHOMaJMHd PpEaKLHOHHONW CIIOCOOHOCTH KJIacTEPOB B
ra3oBoil ¢aze, COOTBETCTBYIOLIME 3TUM uuciiaM. CBA3b peaKIIMOHHONW CIOCOOHOCTH CMEIIaHHbIX
KJIACTEPOB C UX JIEKTPOHHBIM CTPOEHHUEM U T€OMETpHUEH.

4.3. HanomammHbl ¥ HaHOyCTpoWcTBa. AcceMOjepbl M  MOJEKYJISPHbIE  MAallIUHBI.
Kommbrorepasie Moenu. 30H10BbI MUKPOCKOT KaK MaHUITYJIATOP aTomMmamu. Hanomurorpadusi.
KonBepTupoBaHue BHEIIHUX BO3ACHCTBHI (PHEPrHUI0 XUMHUYECKOW pEeaklluu, CBETOBYIO,
DIIEKTPHUYECKYIO, TETUIOBYIO SHEPrHI0) B MEXaHHYECKYI0 SHEPrHi0 JBIKeHHs. JlBa THma
MOJIEKYJISIPHBIX MOTOPOB: TPAHCISAIMOHHBIN U poTop. CuHTe3 HaHoaBTOMOOWMSA. Nanocar Race —
MEXyHApOIHbIE COPEBHOBAHUS HAHOABTOMOOMIIEH.

4. O0beM y4eOHOH JUCHUIIINHBI

. B 3aueTHbIX B akanem.
Buabl yuedHoii padoThI
CIMHUTIAX qacax
OO0mas TpyA0eMKOCTh JUCIHUIJIUHBI 10 Y4eOHOMY MJIAHY 10,0 360
KonraktHas padora (KP): 3,31 119
Jlexumn (Jlek) 1,41 51
[Tpaktuueckue 3arstus (I13) 1,88 68
CamocrositeabHas padora (CP): 4,69 169
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KonTakTHas camocTosTensHas pabora -
CaMOoCTOsATEIbHOE U3YYCHHE PA3CIIOB TUCITATITHHBI 469 169
Bua xonTposs:
IK3aMeH 2,0 12
KonrakTHas paboTa — MpOMeXXyTOYHAs aTTECTAIHA 20 0,8
[ToAroToBKa K 3K3aMeHY ’ 71,2
Bu1 HTOroBOro KOHTPOJIS: IK3aMeH
B ToM umcJie mo cemecTpam:
1 cemecTp
Butb1 yueBHoii paGoThi B 3auetHbIx B akagem.
eIMHMIIAX qacax
OO0mas TpyA0eMKOCTh JMCHUILJIUHBI 10 Y4eOHOMY IUIAHY 6,0 216
KonraktHas pa6ora (KP): 1,82 68
Jlexruu (JIek) 0,91 34
[Tpaktuyeckue 3ansatus (I13) 0,91 34
CamocrositesnsHas padora (CP): 3,12 112
KonTakTHas camocTosTensHas paboTa -
CamMocTosATeIpHOE U3YYCHHE PA3ACNOB IUCIUTUIHHBI 12 169
Buja xonTpoJs: 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 padornl
SIMHHIIAX qacax
O0mas TpyA0EMKOCTh JMCIHUIIIMHBI 10 Y4eOHOMY IVIAHY 4,0 144
KonTaktHas padora (KP): 1,63 68
Jlexumn (Jlek) 0,72 17
[Tpaktuyeckue 3ansatus (I13) 0,91 34
CamocrositesbHas padora (CP): 1,37 57
KonTakTHas camocTosTensHas paboTa -
CaMocTosATeIbHOE U3YUYCHHE PA3ACTIOB NUCIIUTITHHBI 137 169
Bujx xoHTpoJIsi: 1,0 36
IK3aMeH 1,0 72
KonTakTHas paboTa — mpoMexyTouHas aTTecTalus 1,0 0,4
[ToaroToBka K SK3aMeHy 35,6
By MTOroBOro KOHTpoOJIA: JK3aMeH
Butb1 yue6Hoii paGoThi B 3auetHbIX B actpon.
eIMHHIIAX qacax
Oo6mas TpyA0eMKOCTh TUCIHIIJIMHBI M0 Y4eOHOMY IUIAHY 10,0 270,0
KonraktHas pa6ora (KP): 3,31 89,25
Jlexuuu (Jlek) 1,41 38,25
[Tpaktuueckue 3arstus (I13) 1,88 51,00
CamocrositeasHas padora (CP): 4,69 126,75
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KonTakTHas camocTosTensHas pabora -
CamocTosATeIbHOE U3YYCHHUE PA3/IeSIOB JUCITUTITMHBI 469 126,75
Bua xonTposs:
IK3aMeH 2,0 54
KonrakTHas paboTa — MpOMeXXyTOYHAs aTTECTAIHA 20 0,6
[ToaroToBka K 3K3aMeHy ’ 53,4
BuJ UTOroBOro KOHTPOJIA: JK3aMeH
B Tom 4mnciie o cemecrpam:
1 cemecTp
Butb1 yueBHoii paGoThi B 3auerHbIx B actpos.
eIMHMIIAX qacax
OO0mas TpyA0eMKOCTh JMCHUILJIUHBI 10 Y4eOHOMY IUIAHY 6,0 162
KonraktHas pa6ora (KP): 1,82 51
Jlexruu (JIek) 0,91 25,5
[Tpaktuyeckue 3ansatus (I13) 0,91 25,5
CamocrositesnsHas padora (CP): 3,12 84
KonTakTHas camocTosTensHas paboTa -
CamMocTosATeIbHOE U3YYCHHE Pa3AeNOB IUCIUTIIMHBI 12 84
Bunx koHTpoOJIS:
JK3aMeH 1,0 27
KonTakTHas paboTa — mpoMexyTouHas aTTecTalus 10 0,3
[ToaroToBka K sK3aMeHy ’ 26,7
BuJ UTOroBOro KOHTPOJIA: JK3aMeH
2 cemecTp
Buabi yueoHoii padoThI Be;i:i::;x B EZZE;)H'
O0mas TpyA0EMKOCTh JMCIHUIIIMHBI 10 Y4eOHOMY IVIAHY 4,0 108
KonTaktHas padora (KP): 1,63 51
Jlexumn (Jlek) 0,72 12,75
[Tpaktuyeckue 3ansatus (I13) 0,91 25,5
CamocrositesbHas padora (CP): 1,37 42,75
KonTakTHas camocTosTensHas paboTa 137 -
CaMocToATEIbHOE N3YUYEHHE PA3AEIOB IUCLUIIIMHbI ’ 84
Bua konTposs:
JK3aMeH 1,0 27
KonTakTHas paboTa — mpoMexyTouHas aTTecTalus 10 0,3
IToAroTOBKA K SK3aMEHY ’ 26,7
By MTOroBOro KOHTpoOJIA: JK3aMeH

AHHOTanus paboyeil MporpaMMbl TUCIUTUIUHBI
«/1e10BOM MHOCTPAHHBIN A3BIK»
(h1.0.03)

1. Heab AMCHUIVIMHBI - TpUoOpeTeHNEe 00YJaIONUMHUCA O0IIeH, KOMMYHUKATUBHOU U
Mpo)eCCHOHAIBHONW KOMIIETEHIIMH, YPOBEHb KOTOPBIX Ha OTACIBHBIX JTamax S3bIKOBOH
NOJATOTOBKM TIO3BOJIIET HCIIOJIB30BaTh HMHOCTPAHHBIM S3bIK KaKk B MPOoECCHOHATHLHON
NEATETLHOCTH B cepe NeTOBOTO OOIIEHHUs, TaK U JIS IIeJIed caMo00pa3oBaHUsI.
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2. B pe3yabrare wu3yYeHUS JUCHMILUIMHBLI O0y4YyalIMiics MO mNporpamMmme
MarucTpaTrypbl 10/KeH:
Obaadams cleayIOUMMU KOMICTCHIUSIMHU:

@opMupyeMble KOMIIETEHIINH NHaukaTopsl 10CTHKEHHS KOMIIeTEeHIN
YK-4. CiocobeH NpUMEHSITh COBPEMEHHbBIC YK-4.1. [IpeacraBnseT pe3yabTaThl
KOMMYHHKATHBHBIC TEXHOJIOTHH, B TOM YHCIIE | aKaJIEeMHUYECKOH U nmpodeccuoHaIbHON
Ha UHOCTPaHHOM(BIX) sI3bIKE(ax), IS JIeATEITLHOCTH Ha Pa3JIMYHBIX ITyOJIUYHBIX
aKaJeMUYECKOro 1 Mpo(hecCHOHATLHOTO MEPOTPHUATHSIX, BKIIOYas MEKIyHAPOIHBIC,
B3aUMO/ICHCTBUS BbIOMpast HanboJiee MOoAXOoAsIui Gpopmar;

YK-4.2. AprymMeHTUpPOBaHHO U
KOHCTPYKTHUBHO OTCTauBaeT CBOU MO3ULIUU U
UJICU B aKaJIEMUYECKUX U MPO(PECCHOHATBHBIX
JUCKYCCHSIX Ha rOCyJapCTBEHHOM si3blke PO u
MHOCTPAaHHOM SI3BIKE;

YK-4.3. Biageer HaBbIKaMU BEeIEHUS J1€JI0BOM
MEPENUCKH Ha PYyCCKOM M HHOCTPAHHOM
A3BIKE;

YK-4.4. Cocransiet, NepeBOUT U
pelaKTUPYeT pPa3IuUHbIe aKaIeMUYECKHIE
TEKCTHI (pedeparsl, Icce, 0030pbl, CTAThU U
T.J1.), B TOM YHCJI€ HA UHOCTPAHHOM SI3bIKE.

OIIK-5. CiocoGeH ncrnonbp30BaTh OIIK-5.1. [IpoBOAUT MAaTEHTHBIN OUCK B
MHCTpYMEHTapui popManu3auu npodecCHOHATBLHON 00JIaCTH.
HHXCHCPHBIX, HAYUYHOTCXHUYCCKHUX 3a/1a4,
IPUKJIAJHOE IPOrpaMMHOE oOecrieueHue 1Jis
MOJICIUPOBAHUS U IPOEKTHUPOBAHUS OOBEKTOB,
CHCTEM M MPOLIECCOB

B pe3ynbrare u3ydeHus AUCHUILTUHBI 00YYatOLUiics JOKEeH:
3namo:

- OCHOBHBIE CIIOCOOBI COUYETAEMOCTH JIEKCHYECKUX €AMHUI] U OCHOBHBIE CJIOBOOOpA30BaTEIbHbIE
MO/JIENH;
- PYCCKHE 3KBUBAJICHTbl OCHOBHBIX CJIOB U BBIPAKEHUI MPO(eCCHOHATBHON peyn;
- OCHOBHbIE TIpUEMbl M METOAbl pedepupoBaHUs U AHHOTUPOBAHUSA JIMUTEPATyphl IO
CHEINaIbHOCTH;
- TACCUBHYI0 M aKTHUBHYIO JIEKCUKY, B TOM 4YHcle OOIIEHAyyHYI0 U CHEUUAIbHYIO
TEPMHHOJIOTHIO, HEOOXOIUMYIO J1J1s1 pa0OThI HaJl THIIOBBIMU TEKCTaMHU;
- IpUEMBI PabOTHI C OPUTHHAIILHOM JINTEPATYpPOil 1O CIIeIUATBHOCTH.

Ymems:
- paboTaTh C OPUTHHAIBHON JIUTEPATYPO MO CIEUATBHOCTH
- paboTaTth CO CIOBapeM;
- BECTU JICJIOBYIO NIEPENUCKY HAa U3YYaEMOM SI3bIKE;
- BECTH pEYEBYIO IESATENbHOCTh MPUMEHHUTEIbHO K cdepe ObITOBOH M MpodeccrnoHalbHOM
KOMMYHHKAIUH.

Baaoemy:
- MHOCTPAHHBIM S3bIKOM Ha YpOBHE NMPO(PECCHOHANTBHOTO OOIIECHUS, HAaBBIKAMH U YMEHUSIMHU
peueBOl  JEATEeIbHOCTH NPUMEHHUTETbHO K cdepe ObIToBOM U mpodeccHoHaIbHON
KOMMYHHKAIMH, OCHOBaMHU MyOJIUYHOM peuu;
- (¢QopmMaMu [1eJOBOW MEPENHUCKH, HaBbIKAMHU TOATOTOBKM TEKCTOBBIX JIOKYMEHTOB B
YIPaBIEHYECKON JAESTENBHOCTH;
- OCHOBHOU MHOS3BIYHOM TEPMHHOJIOTUEN CTIEIIMATIbHOCTH;
- OCHOBaMH pedeprpoBaHUs U aHHOTUPOBAHUS JIUTEPATYPHI [0 CHEIIHATLHOCTH.

3. Kpartkoe cogep:xanue JTUCUMIIIMHBI

Paszoen 1. Obwenunzeucmuueckue acnekmul 0€108020 00UjeHUs HA UHOCHMPAHHOM A3bIKE.
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Brenenue. IIpenMer u posib MHOCTPAHHOTO s3bIKA B JICJIOBOM OOIIECHHWH. 3a/ladydl M MECTO
Kypca B IOArOTOBKE MarucTpa TEXHUKU U TEXHOJIOTHH.

1. 'pammaTrueckue TPyAHOCTH M3Yy4aeMoro s3bika: JInuHble, NPUTSIKATEIbHBIE U MIPOYNE
MECTOUMEHUS.

Crpsioxenue riaroia-cBszku. O6pa3oBanue u ynorpebdienue ¢opM NacCUBHOIO 3aJora.

ITopsaoK CIIOB B NIPEUIOKEHUN.

2. Urenne temMaTHM4ecKHX TEKCTOB: «BBemenue B xmmumoy», «J.M. MenaeneeB», «PXTY
uM. 1. MenneneeBa». Ilonstue o Bugax uTeHUS. AKTUBU3ALMSA JIEKCUKH NPOYUTAHHBIX
TEKCTOB.

3. Ilpaktuka yctHOW peun 1o Temam: «l'oBopuM o cebe», «B ropome», «PaiioH, rae s
KUBY».

Jlekcuyeckre O0COOEHHOCTH MOHOJIOTHYECKOH peun. PeueBoil 3THMKET 1enoBOro oOIeHHUs
(3HAKOMCTBO, IMpEACTaBICHUE, YCTAHOBICHUE U MOJAJEpKaHUE KOHTAKTa, 3allpoc U COOOILICHHUE
uH(popMaLuu, No0YyXAEHHUE K JEHCTBUIO, BBIPAXKEHNUE IPOCHOBI, COIJIacusl).

doHeTHYeCcKre XapaKTePUCTUKH U3y4aeMoro si3bika. OCOOEHHOCTH JUAIOTUYECKON peuu 1o
MPONJECHHBIM TEMaM.

4. I'pammaTHyecKue TPYIHOCTH U3Y4aeMOro SI3bIKa:

Wudpunntus. OOpa3oBanue u ynorpedieHne WHPHUHUTUBHBIX 000pOTOB. BumoBpeMeHHBIE
(b opMBI I11arooB.

Paszoen 2. Ymenue, nepesood u ocobennocmu cneyuanbHol OusHec iumepamypol.

5. U3yuaromiee ureHue TekcToB mo Temam: «CTpykTypa BemectBa», «Heopranuueckas u
OpraHMuyeckas XHMHS, COEIUHEHHUs yriepoaa». Jlekcuueckue OCOOEHHOCTH — JI€JI0BOM
JOoKyMeHTanuu. TepMUHOI0THs OU3HEC TUTepaTyphl HA H3Y4aeMOM S3bIKE.

6. [Ipaktrka ycTHOU peun 1o TeMe «CTyneHueckas >Ku3HbY.

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

7. 'pamMmMaTHYECKHE TPYJHOCTH N3Y4aeMOT0 SI3bIKA!

[Ipynyactus. Pa3nnuHble BapuaHThl MEPEBOJA NMPUYACTUH Ha pycCKui sA3bIK. [IpudacTHble
000pOTHI U IPUEMBI HX TEPEBOJIa HA PYCCKUN SA3bIK.

CocnararenpHoe HakJIOHEHHE. THUIBI YCIOBHBIX NpeioxeHuil. BapuanTel mnepeBona
IIPEUIOKEHUI B COCJIaraTeIbHOM HAKJIIOHEHUH U YCIOBHBIX NPEIJIOKEHUN.

8. M3yuarouiee yTeHHe TEKCTOB MO0 TeMaTHKe: «XuMudeckas jadboparopus»; «M3mepenus B
XUMUW.

Opranu3zaius paboTsl O clienuanbHBIMU cioBapsiMu. [loHsATHE O pedeprupoBaHUM TEKCTOB
IO CIIEUAIBHOCTH.

Pazoen 3. Ilpogheccuonanvras kommynukayus 6 cghepe 0en108020 00OWeHUs.

9. Ilpaktuka ycTtHOH peun 1o temam: «CTpaHa uzydaemoro si3bika», «IIpoBeneHue nenoBon
BCTpeUun», «3aKIIOUEHHE KOHTpaKTa». YCTHBIM oOMeH uHGopMmanueil: YCTHbIEe KOHTaKThl B
CUTYalUsX JIeJIOBOTO OOIIEHUSI.

10. W3sywarommee uTeHHWE CHEIUATBHBIX TEKCTOB. [IpueMbl paboTBI CO ClIOBapeMm.
CocraBnenue peepaToB U aHHOTAIUH.

11. O3HaKkOMHUTEIIPHOE UTEeHHE 10 TemaTuke: «B Oanke. ®uHAHCH, «JleOBBIe MUCHMaY;
«YcTpoiicTBO Ha paboTy». Dopmbl emoBOoro nuchma. [loHSATHE MET0BOM KOPPECIIOHISHITHH.
[Tpuemsbl paboThl ¢ IHTEPHETOM U 3JEKTPOHHOM MOYTOH.

12. Pa3roBopHast mpakTUKa AeI0BOTO OOILEHUS 0 TeMaM: «XUMUYECKHE TEXHOIOTUNY,
«[Ipo6nemsl s3xonorumn». Coolrienne HHGOpMaIUH 1O TeMe (MOHOJIOTHYECKOE BBICKa3bIBAHUE)
B paMKax OOIIEHayYHO! U O0IIeTeXHINUECKOW TeMaTuku. O0Iiee KOJIMIecTBO pa3/iesos - 3.

4. O0beM y4eOHOMH JUCHHUILINHBI

B
Bupl yue6HOI paboThI 3a4ETHBIX B axanem.
eIUHUIIaX Hacax
O01asi TPYA0eMKOCTh THCIUIIMHBI 110 Y4e0HOMY IJIAHY 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
CaMOCTOsATEIbHOE U3YUCHHE PA3/ICIIOB IUCIIUTLTHHBI 218 99,8
Bua xonTposs:
JK3aMeH 1,0 36
KoHTtakTHas paboTa — MPOMEKYTOYHAS aTTECTALIHS 10 0,4
[ToaroroBka K SK3aMeHY ' 35,6
Bu1 MTOroBOro KOHTPOJIS: IK3aMeH
B ToM umcJie mo cemecTpam:
1 cemecTp
. B 3aueTHbIx B akanem.
Buab1 yueOHoii padoThI
eIMHUIIAX qacax
O01as TpyA10eMKOCTh JUCHUILIHHBI 110 y4eO0HOMY ILUIAHY 2,0 72
KonrakTHas pa6ora (KP): 0,47 17
Jlexumu (Jlek) - -
[Tpaxtiueckue 3anstus (I13) 0,47 17
Camocrositensnas padora (CP): 1,53 55
KoHnrtakTHas camocTosTenbHas pabota 0,2
CamocTosiTeTbHOE H3YUYCHHE PA3/IeTIOB JUCITUTUIMHBI 1,53 54,8
Bunx koHTpoOJIS:
3auer + +
2 cemecTp
. B 3aueTHbIxX B akanem.
Buabl yuedHoi1 padoThI
€MHUIIAX qacax
O0masi TpyA0eMKOCTh TUCIUIIJIMHBI M0 YYeOHOMY MJIAHY 3,0 108
KonrakThas padora (KP): 0,75 27
Jlexiuu (JIek) - -
[Tpaktiueckue 3anstus (I13) 0,75 27
CamocrositesbHas padora (CP): 1,25 45
KonTakTHas camocTosTenpHas padora 5 -
CamocTosTeTbHOE H3YUCHHE PA3/IeTIOB JUCITUTUTHHBI 125 45
Bua konTposs:
JK3aMeH 1,0 36
KonrakTHas paboTa — MpoMexXyTO4YHas aTTeCTalus 10 0,4
[TonroroBka K SK3aMeHY ’ 35,6
Bu MTOroBOro KOHTPOJIS: JK3aMeH
B B
Buapl yueGHO# paboThI 3a4ETHBIX | aCTPOHOM.
SAMHHIIAX gacax
O01masi TPYA0eMKOCTh THCIUILIMHBI N0 Y4eOHOMY IJIAHY 5 135
KonTaktHas padora (KP): 1,22 33
Jlexmn (Jlek) - -
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[Tpaktuueckue 3ausatus (113) 1,22 33

CamocrositesabHas padora (CP): 2,78 75
KoHTakTHas camocTosTenbHas pabora 0,15
CamocTosiTeIbHOE U3YUYCHHE PA3/IeNIOB JUCITUILIMHBI 218 74,85
Bua konTposs:
JK3aMeH 1,0 27
KonraktHas paboTa — mpoMeXXyTOYHAs aTTECTAIH 10 0,3
[ToaroToBka K 3K3aMeHy ’ 26,7
Bua uToroBoro KOHTpoJIA: IK3aMeH
B Tom unciie no cemecrpam:
1 cemecTp
BHb1 yueGHoi pagoThI B 3auerHbIx B actpos.
eIMHUIIAX Jacax
O0mas TpyA0EMKOCTb JUCIHHIIIMHBI 10 Y4eOHOMY IVIAHY 2,0 54
KonraktHas pa6ora (KP): 0,47 12,75
Jlexuun (Jlek) - -
[TpakTnueckue 3anstus (113) 0,47 12,75
CamocrositesbHasi padora (CP): 1,53 41,25
KoHTakTHas camocTosTenbHas paboTa 0,15
CamocTosTeIbHOE U3YUYECHHE PA3/IeI0B AUCITUILIMHBI 153 41,1
Bunx koHTpoOJIS:
JK3aMeH + +
2 cemecTp
Butb yue6Hoii paGoThi B 3auerHbIX B actpon.
eIMHUIIAX qacax
O0mas TpyA0EMKOCTh JMCIHUIIIMHBI 10 Y4eOHOMY IVIAHY 3,0 81
KonTakthas padora (KP): 0,75 20,25
Jlexumn (Jlek) - -
[Tpaktuyeckue 3ansatus (I13) 0,75 20,25
CamocrositesbHas padora (CP): 1,25 33,75
KonTakTHas camocTosTensHas paboTa -
CaMocTOATEIbHOE N3YUYEHHE PA3AEIOB IUCLUIIIMHbI 1.2 33,75
Bua konTposs:
JK3aMeH 1,0 27
KonTakTHas paboTa — mpoMexyTouHas aTTecTalus 10 0,3
IToAroTOBKA K DK3aMEHY ’ 26,7
By MTOroBOro KOHTpoOJIA: JK3aMeH

AHHOTanus paboyeii MporpaMMBbl TUCITUTUTHMHBI
«JlomoJiIHUTEIbHBIE TJIABbI MATEMATHKH B HAHOMAaTePHUAJIaxX»
(51.0.04)

1. Heab OMCHUIUIMHBI - 3HAKOMCTBO C COBPEMEHHBIMM METOJIAMH CTATUCTUYECKOMN
00pabOTKM 3KCHEPUMEHTAIBHBIX MJAaHHBIX C HCIOJIb30BAHUEM CPEICTB HMH(DOPMAIMOHHBIX
TEXHOJIOTHI Ha OCHOBE yriayOJaEHHOTO U3YYCHUS Kypca MAaTeMaTHYECKON CTAaTHCTHKHY.

OCHOBHBIMH 3aJa4aMU JUCIUIUIMHBI SBJSIFOTCS: TIONyYeHUE TIPEICTaBICHUNA 00
aKTyaJbHBIX MPOOJIEMax HMCIOJIb30BAHUS CTATUCTUYECKUX METOJOB B XUMHH M XUMHUYECKOU
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TEXHOJIOTHH, a TaKXe MpaKTH4YecKas pealn3alysi OCHOBHBIX MOAXOJOB K aHAJINW3y JaHHBIX C
HCIIOJIb30BAHUEM BEPOSTHOCTHO-CTATUCTUUECKUX METOOB.
2. B pe3yabTare n3yueHus JMCUMIJIMHBI CTYAEHT J0JI/KEH:

O6nanatph cneAyrIMUMI KOMIETEHIIUSAMH:
OIIK-1.1; OIIK-1.2; OIIK-1.3; OIIK-1.4; OIIK-5.3

3HaMb.

- OCHOBHBIE TpPUEMBI M METOAbl 00pabOTKM CTATUCTUYECKOHM WHPOpPMALUU: pacyér

BbIOOPOYHBIX XapAKTEPUCTUK CIY4YaWHBIX BEIMYHMH, UCIOJIb30BAHHUE CTATUCTHUYECKUX THUIOTE3

JUIS IEpEeHOCa Pe3yIbTaTOB BEIOOPOYHOTO 00CIEI0BAaHMS HAa TEHEPATbHYIO COBOKYITHOCTB;

— METOJBI PErPECCHOHHOIO ¥ KOPPEIILIMOHHOIO aHAJIN3a,

— OCHOBBI AUCIIEPCUOHHOIO aHAJIN34;

— METO/bI aHAJIM3a MHOTOMEPHBIX JaHHBIX;

- 0a30Byl0 TEpPMHUHOJIOTHIO, OTHOCSINYIOCS K TEOPETUYECKOMY OIMCAaHUI0 OCHOBHBIX

NEePCIEKTUBHBIX HAINIPABJICHUN Pa3BUTHS METOA0B 00pabOTKU SKCIIEPUMEHTAIbHbBIX JaHHbIX
ymemy:

— QAHAJIM3UPOBATh M KPUTHYECKU OLIEHUBATh COBPEMEHHbIC HayuyHbI€ JOCTHXKEHHsI B 00JacTu

CBOMX HAy4YHBIX UCCIIEIOBAHUM;

— HCHOJb30BaTh MOJyUYEHHBIE 3HAHU JUISI pellieHUs TPOo(eCcCHOHATIBHBIX U COLMAIBHBIX 3a/ad.
enaoemn.:

— 0a30BOI TEPMHHOJIOTHEH, OTHOCSILEHCS K CTaTUCTHYECKOH 00pabOTKe IKCHEPUMEHTAIbHbBIX

JTAaHHBIX;

— IPaKTUYECKMMH HaBbIKaMH OOpabOTKU CTaTUCTUYECKOH HH(OpPMAIMU C HUCIOIb30BAHUEM

MH(QOPMAIMOHHBIX TEXHOJIOTUH;

— METOJOJIOTUEH COBPEMEHHBIX HAYYHBIX MCCIICAOBAaHMUN, KPUTHYECKOM OLIEHKOW IOJY4YEHHBIX

pe3y/bTaToOB, TBOPUECKHMM aHAJIM30M BO3HUKAIOIIMX HOBBIX MpoOJieM B OONACTH XHUMHUU H

XUMHUYECKON TEXHOJIOTHH.

3. Kparkoe conep:kanue IMCIUNIHHBI:

Beenenue.

OCHOBHBIE CTATUCTUYECKUE METO/IbI aHATIM3a IKCIIEPUMEHTAIILHBIX JAHHBIX.

1. OcHOBBI MAaTEMaTH4YE€CKOH CTATHCTHKH.

3ajaun MaTeMaTMuecKod cTaTUCTHKU. BpiObopku. CraTucThueckoe pacnpeaeneHue
BbIOOpKU. VIHTepBanmbHas TabnuIa, THCTOrpaMMa 4YacTOT. THMBI HM3MEPUTEIbHBIX MLIKAJI.
CratucTuyeckre OLIEHKU MapaMeTpoB paclpesesieHus, HUX cBoiicTBa. ToueyHble OLEHKH.
HHTepBanpHbIe OLEHKU IMapaMeTpoB pacnpeneneHus. IIpoBepka CTaTUCTUYECKUX THIIOTES.
OcHoBHble IOHATHS. CXeMa IPOBEPKH TUIIOTE3BI.

[IpoBepka THWIOTE3BI O BHAE paclpeleleHus. y’—KpHTepuii cormacus IlupcoHa.
CpaBHeHue JByX JAMCIEPCUIl HOPMalbHBIX pacnpeneneHuil. CpaBHEHHME JABYX CPEIHUX
HOPMAJIBHBIX PacIpeAeIICHHUH.

2. CraTncTn4ecKne MeTOIbl AaHAJIN3a JaHHBIX

PerpeccuoHHBI W KOpPPEISIMMOHHBIA aHanu3. JIMHeiHas perpeccusi, MHOKECTBEHHAs
nuHelHas perpeccus. OIeHKa YpOBHEH 3HAYUMOCTH KO3(D(PHUIMEHTOB pPErpecCHOHHOrO
ypaBHeHHA. Mojenu HeMMHEeWHbIX perpeccuil. Bpruncnenue kosdduumenta xoppensuuu
[Tupcona mno BbIOOPOUHBIM JaHHBIM. IIpoBepka THUMOTE3bl 3HAYMMOCTH KO3 (UIEeHTa
koppensun. Panroseie koddduiinentsr koppensaiun Crimpmena u Kennamna. lucniepcuoHHBIN
aHaJMU3: IIOHATHE JUCIIEPCUOHHOIO aHAIN3a, OCHOBHBIE OIIPECIICHHUS.

OpnnodakTopHBIN U 1BYX(aKTOPHBIN JUCTIEPCUOHHBIN aHATIU3.

3. Crarucruyeckass 00padoTka MHOrOMepHbIX JaHHbIX HasnHaueHue wu
KJaccu(uKaluss MHOTOMEPHBIX METOJ0B. Meronbl IpeackazaHuss. MeToabl KiIacCU(pHUKALHH.
MHOroMepHBIN perpecCUOHHBIM aHanu3 MHoxecTBeHHass perpeccus. DakTOpHBIM aHAIN3
OCHOBHBIE TIOHATHS U TIPEANONIOXKEHUsT (pakTopHOTO aHamm3a. OOuwii anroput™M. OCHOBHBIE 3TaITbI
¢dakropHoro aHanmmza. JIUCKpUMUHAHTHBIA aHaiM3 OCHOBHBIE MOHATHS W TIPEANOTIOKEHHS
JUCKPUMUHAHTHOIO aHaIM3a. J[MCKPUMUHAHTHBIA aHAIM3 KaK METOH KilacCH(UKaluu OObEKTOB.
Knacrepusiif ananu3. O0mias XxapakTeprucTiKa METOI0B KJIACTEPHOTO aHajiu3a. Mepbl CXOACTBa.
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Wepapxudeckuii kiactepubiii anamu3. Meton K-cpennux. Kpurepun kauecTBa KitacCH(pHUKAIIHH.
KoMmbloTepHBIil  aHaNM3 CTAaTUCTUYECKUX JAHHBIX XapaKTepUCTUKA U OCOOCHHOCTH
nocrpoenus makeroB Excel, MathCad, SPSS, Statistica.
4. O0beM y4eOHOM JUCIHILINHBI

Bunel yue6HOI paboThI 3aqe?HLIX B axazeu.
€IMHULIAX Hacax
O01mas TPy10eMKOCTh IMCHUILIHHBI 10 Y4€0HOMY IUIAHY 2,00 72
KonraktHas pa6ora (KP): 0,47 17
Jlexiuu (JIek) 0,22 8
[TpakTuueckue 3arstus (I13) 0,25 9
CamocrositesibHas padora (CP): 1,53 55
KonTakTHas camocTosTensHas padora 153 0,2
CaMocToATEIbHOE U3YYEHHE PA3/AEIOB IUCHIUIIIMHbI ’ 54,8
Bua konTposs:
3auer + +
B B
Bunet yueGHOI paboThI 3aYETHBIX | ACTPOHOM.
SIMHHIIAX gacax
O01mas Tpy10eMKOCTh M CHHUILIHHBI 110 Y4eO0HOMY ILUIAHY 2,00 54,00
KonraktHas pa6ora (KP): 0,47 12,75
Jlexmm (Jlek) 0,22 6,00
[TpakTuueckue 3austus (I13) 0,25 6,75
CamocrositesbHas padora (CP): 1,53 41,25
KonTakTHas camocTosTensHas paboTa 153 0,15
CaMocToATEIbHOE N3YUYEHHE PA3AEIOB IUCIUIUIMHBI ' 41,10
Bua xonTpous:
3auer + +

AHHOTanus paboyeil MporpaMMbl TUCITUTUTHMHBI
«OueHka pUCKOB ¥ IKOHOMUYecKOi 3¢ PeKTUBHOCTH NMPH BHEPEHUN HHHOBALMOHHBIX
pelIeHui ¥ TeXHOJIOTrMiD)
(51.0.05)

1. Heap AUCHUIUIMHBI — TIONyYEHHUE CHCTEMBl HAy4YHBIX 3HAaHUH B 00IacCTH
COBpPEMEHHBIX TPOOJEM HAyKH, TEXHUKH W TEXHOJOTHUH, C TPUMEHEHHWEM METO/I0JIOTHU
KOMIUJIEKCHOM OILIGHKM W aHajlui3a OCHOBHBIX PHUCKOB MpPU BHEAPEHUH HWHHOBALMOHHBIX
TEXHOJIOTM B CHCTEME HAalMOHAJbHOM OJKOHOMHKHA C WCIOJIB30BAHHEM HMHCTPYMEHTOB
s (deKTUBHOTO yIpaBlieHUs Ha 0a3e 3HAHUM SKOHOMHYECKHX 3aKOHOMEPHOCTEH U yMEHUH
00yJaronuXxcs ISl UCTIOIb30BAHMS SKOHOMUYECKHUX PACYeTOB B HAyYHOU M TPOo(ecCHOHATbHON
NESTENIbHOCTH, a TaKke OOydYeHHe OHKOHOMHUYECKOMY MBIIUICHUIO W HUCHOJIB30BaHUIO,
MOJTYYECHHBIX 3HAHUM, B JAIbHEHIIIEM.

2. B pe3yabrare wu3ydeHHMs [AUCHUILVIMHBI O0Oy4YawlIMiicsi MO0 mporpamme
MarucTpaTypbl 10J/KeH:

Obaadams CIeNyIONMMU KOMIETCHIIUSIMHU:

DopmMupyemMbie KOMIIETEHIIUH NHauKaTOpHI 1O0CTHKEHUST KOMITETEeH Uil

YK-2.1 ®dopmynupyer Ha OCHOBE
MOCTABJICHHOW MpPOOJIEeMBl MPOEKTHYIO 3aaady
U crnocod ee pelIeHHs dYepe3 peaau3aluio
HPOEKTHOTO YIPaBICHHS

YK-2.2 BoisiBisier pe3epBbl U pa3padaThiBacT

YK-2 CriocobeH ynpapisiTh IPOEKTOM Ha BCEX
JTamnax ero KM3HEHHOTO IHKJIA
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MepBI o obecrieueHnIo pexuma
pecypcodhHEeKTHBHOCTH HA MPEATPUSTHI
YK-2.3 PazpabaThiBacT KOHIICTIIIHIO ITPOCKTA B
paMkax 0003HaYCHHOMN poOIEMBIL:
dopmynupyeT 1enb, 3alaud, OOOCHOBBIBACT
aKTyallbHOCTh,  3HAYMMOCTh,  OXKHJAEMbIC
pe3yiabTaThl W BO3MOXHBIE CQepbl  HX
IPUMCHCHHS

YK-2.4 Pa3zpabarpiBaeT KOHIICTIIUIO ITPOCKTA B
pamMKax 0003HAaYeHHOU MPOOJIEMBI:
dbopMynupyer 1elb, 3a1a9i, 000CHOBBIBAET
aKTyalbHOCTb, 3HAYUMOCTh, OKUIACMBIE
pe3yIbTaThl U BO3MOXKHEIE chephl X

PUMEHEHHS
OIIK-2. CniocoGeH yrpaBiisiTh OIIK-2.1. [Tnanupyet paboTy Majaoro
npodeccHOHaTBHON ¥ NHOM JIESITeTbHOCTHIO NPEATIPUATHS, CIICHHATH3UPYIOIIETrocs Ha
Ha OCHOBE NIPUMEHEHHUS 3HAHUI MPOSKTHOTO U | IIPOU3BOJICTBE BBICOKOTEXHOJIOTHYHOM
(MHAHCOBOTO MEHEPKMEHTA MPOAYKIIH;

OIIK-2.2 Bianeet onbIToM
IIPOU3BOJCTBEHHOI'O MEHE/DKMEHTA: pacyera
HKOHOMHYECKOW U pecypcodPPeKTHBHOIM
COCTaBJIAIOLIEHN NPU BBINOJIHEHUH
UCCIIEI0BATEIILCKON PabOTHI.

OIIK-3. CriocoOeH ynpaBiiTh KU3HEHHBIM OIIK-3.1. BnageeT COBpeMEHHBIMH METOaMHU
[IUKIIOM CO3J]aHMsI MH)KEHEPHBIX MPOJIYKTOB B | aHanmu3a 3 (EeKTUBHOCTH MPOU3BOICTBEHHOTO
00J1aCTH HAHOTEXHOJIOTUH U HAHOMATEPUAJIOB | TIPOIIecca U OIIEHKU MTPOU3BOICTBEHHBIX

C yY4€TOM YKOHOMHYECKHUX, IKOJIOTUUECKHX, MOTEPh U MOJIX0JAMHU K pa3padOTKe KOMILIEKCa
COIMATILHBIX M JIPYTHX OTPaHHYCHUN MEPOTPHATHIA 110 UX YCTPAHCHHUIO;

OIIK-3.2. TIpoBOANUT TEXHUKO-?KOHOMHUYECKOE
000CHOBaHHE U IKOHOMHUYECKYIO OIICHKY
MPOEKTHBIX PEIICHUN 1 WHKEHEPHBIX 3a]1a4;
OIIK-3.3. AHanu3upyeT U OICHUBACT 3aTPATHI
MpeanpusaTHs (IPOEKTA) C YIETOM
WHXCHEPHBIX PUCKOB.

OIIK-3.4 ITpoBOAUT SKOJOTHYECKYIO OLIEHKY
MPOEKTHBIX PEIICHUN 1 MHKEHEPHBIX 33]1a4.

B pe3ynbrare n3yueHus: AUCHUILTAHBI 00yYaIOIUNCS TOKEH:

3namep:
- TEOPETUYECKHE OCOOCHHOCTH U JICMCTBYIOLIYIO TPAKTUKy B OOJACTH OIEHKH
AKOHOMHUYECKOH 2(HEKTUBHOCTH M YIIPaBJICHUS HHHOBAIIMOHHBIMHU PUCKAMU;
- COBPEMEHHBIE METOJbl BEACHUS HAYYHOM, NPEANPUHUMATEIbCKON 1€ATEeIbHOCTH,
MHHOBAIIMOHHBIE MTPOLIECCHI, TPOUCXOSIINE B HAITMOHATIBHOW HIKOHOMUKE;
- METOJIbI OIIEHKH M TEXHHUKO-d)KOHOMHUYECKOTO OOOCHOBAHHS WHHOBAI[MOHHBIX H
WHBECTHIIMOHHBIX MPOEKTOB 11 (POPMUPOBAHUS HABBIKOB YIIPABIEHHUS MPOEKTAMH B HAYYHOU
cdepe nesTeNbHOCTH;
- METOJIaMU KOMIUIEKCHOTO aHallu3a U OLIEHKHM COBPEMEHHBIX HAYUHBIX JOCTHKECHHI,
TEHEPUPOBAHMS HOBBIX WJEH MPU PEIICHUH HUCCIEAOBATENIbCKUX U HAYYHO-TIPAKTUUYECKHUX 3a]a4
B 00J1aCTH TEXHUKHU U TEXHOJIOTHii;

Ymemn:
- [IPUHUMATh ONTHUMAJIbHBIE PELICHUS C Y4YETOM JMHAMUKHM BHEIIHEW M BHYTPEHHEH
Cpenbl HaAy4HON OpraHU3alNH;
- MIPOBOJIUTH OLICHKY U SKOHOMUYECKHUM aHAIN3 HAyYHOW, TEXHUUECKON TOKYMEHTAllUH B
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00J1aCTH COBPEMEHHBIX, UHHOBAI[IOHHBIX BUJIOB JAEATEIbHOCTH;

- IIPUMEHSTh TEOPETUYECKUE 3HAHUS, TIOJYYEHHBIE B PE3y/IbTAaTe U3YUEHUSI IUCLHUIUINHBI,
110 BbIOOPY COBPEMEHHBIX M MHHOBALMOHHBIX TEXHOJIOTUN B 00JACTH TEXHUKHU NPU HAIIUCAHUU
HAYYHBIX CTaTel, OTUYETOB U BBHIITYCKHOM KBaTU(UKAITIOHHON pabOTHI;

- IPUMEHATh METO/bl 3KOHOMHYECKHUX pacyeToB, a TaKXe CIIOCOObI M TEXHOJIOIMU
00y4eHHsI DKOHOMUYECKOMY MBIIUICHUIO JJIi HCIOJb30BAaHUS, IIOJIyYEHHBIX 3HAaHUMN, B
JaTbHEHIIIEM B CBOEH HAyYHOH U TPO(EeCCHOHAIbHON ACATEIHHOCTH,

- paccynTaTth U OLEHHUTHh 3KOHOMUYECKYIO 3(()EKTUBHOCTH, YCIOBHUS M MOCIEICTBHS
IPUHUMAEMBbIX, OPraHU3ALMOHHBIX, SKOHOMUYECKMX M YIPABICHUECKUX PpEIIeHUN B o0sacTtu
Hay4YHOU JEATEIbHOCTH.

Bnaoemp:

- HaBBIKAMU CHUCTEMHOTO IOJX0J[a K IKOHOMHYECKON OlleHKE W aHanu3y 3()(eKTHBHOTO
yIpaBJIEHUS Pa3INYHBIMK OOBEKTAMU U ChIPbEBBIMU IOTOKAMHU B HAY4HOM, MCCIIEe10BATENbCKON
JIESITEJIBHOCTH B YCIIOBUSIX BBICOKHX PUCKOB U HEOIPEIEIECHHOCTH.

- METOAOJOTMYECKMMHU  TOJXOJaMH, OCOOEHHOCTSIMM  CHUHTE€3a U BBIABJICHHUSA
B3aUMOCBSI3€H COCTaBa, CTPYKTYPhI, CBOMCTB M TEXHOJIOTUM YIpaBJieHUs, 00ECIeUnBaIONIUMU
000CHOBaHHOE NMPUHATHE PEUICHUH NMpU pa3pabOTKe M BHEAPCHUHM MHHOBALIMOHHBIX MPOEKTOB
JUISL pa3JIM4HbIX 00JaCTe HAyKU U TEXHUKHU;

- MeToAaMU U crocobamMu paboTel B MH(POPMALMOHHOM cpesne, HO MPHUHATUIO U
JOCTUKEHUIO CTPATErMYECKUX LIeJIeH U TAKTUYECKUX 3a/1a4, IPUHUMAEMbIX PEIICHUN;

- UHCTPYMEHTAMHM OLIEHKM KOMMEPYECKOW IPUBJIEKATEIBHOCTH HWHBECTULIMOHHOIO
NPOEKTa, KOMMEpIHATU3ali WHHOBALWH, CHENU(PHUKH HAYYHOTO, HHHOBAIIMOHHOTO
IIPEITPUHUMATEIIbCTBA.

3 Kpartkoe conep:kanue JMCHUIITHHbI

Paznen 1. HeonpeneneHHOCTh M pUCK: OOIME HOHATHS U NPUOJIMKEHHBIE METO/Ibl yueTa
OO01iee MOHATHE O HEONPEAENEHHOCTH U pUcKe. MHOXECTBEHHOCTh CIIEHAPUEB peaIu3alluu
npoekTta. IloHaTHs 00 3¢pQGEeKTUBHOCTM W YCTOWYMBOCTH IpPOEKTa B  YCIOBHAX
HEOIpeeEHHOCTH. dopmupoBaHue OpraHU3aIMIOHHO-3KOHOMHYECKOT0 MeXxaHHu3Ma
peanu3alil WHHOBAIMOHHBIX pEIIEHUH ¢ ydyeToM (haKTOPOB HEOIPEICIEHHOCTH M PHCKA.
OcCHOBHBIE CHUCTEMBI YIpaBJICHUS. YKpPYHNHEHHas OLIEHKa YCTONYMBOCTH HHBECTUIIMOHHOTO
npoekra. [Ipemus 3a puck. KymynaATuBHBIN METOA OLIEHKM NMPEMHM 3a PUCK. Molenb OLEHKH
kanutaibHbIX akTHBOB (CAPM). Ynpasnenue no MRP-cucteme u ap.

Paznen 2. Pacuersl oxwunaemMoit 3(@eKTMBHOCTH NpoeKkTa YKpYHNHEHHas OLEeHKa
YCTOMYMBOCTU MpOEKTa Uil €ro Yy4acTHUKOB. Pacuer rpanuiy O0e3yObBITOUHOCTH U
spdexTuBHOCTH. OIlEHKa YCTOWYMBOCTH IpOEKTa IyTeM BapbUPOBaHMs €ro IapaMeTpoB.
Onenka 3(pQeKTUBHOCTH NMPUHATHUS PELICHUS B YCIOBUSX HeolpeaeneHHOCTH. BeposTHOCTHas
HEOIPEeNIEHHOCTh (CTOXACTHKA), CYObEKTHBHBIE BEPOSTHOCTM M MX MCIIOJIB30BaHHUE IpU
onieHke 3¢ dexTuBHOCTH NpoekTOoB U MHTepBanbHas HeomnpeneiaeHHocTs. Popmyna ['ypsura.
MeTo/1bl U HHCTPYMEHTHI YIIPABJICHUS PECYPCAMH.

Paznen 2. OntuMmusanus W paluoOHANbBHBIM OTOOp MPOEKTOB. 3aaayu oTdbopa U
ONTUMU3AIMU TPOEKTOB M OOIIME HPUHIMIIBI MX PELICHHUA. YYeT BJIOXKEHHNH COOCTBEHHBIX
pecypcoB. MeTo/ibl albTePHATUBHBIX PEIICHUN, albTEePHATUBHBIX U3JEPKEK, €IMHOBPEMEHHbBIE
U TEKyllMe  albTEepPHATUBHbIE  W3JEPKKH.  AJIbTepHaTHBHAasT  CTOMMOCTb  pecypca,
ATnbTEpHAaTUBHBIE U3JEPKKN B YCIOBHUSAX PUCKA U Jp. MOKA3aTeNd, OLICHUBAEMBIE IIPU pacdeTe
s dekTUBHOCTH MpUHATUS peuieHni. CocTaBieHHe peecTpa NMPUYMHHO-CIEICTBEHHBIX CBS3el
IpOosIBIIEHUS pUCKOB. KonnuecTBEHHAs OLIEHKA PUCKOB.

Paznen 3. HerpaaumumonHbple MOIX0bI K OIEHKE WHHOBAIIMOHHBIX PUCKOB CoBpeMeHHas
U Oyaymias CTOMMOCTH JICHEXKHOro MNOTOKa. TeopeTuyeckre OCHOBBI JUCKOHTHPOBAaHUS B
YCIOBUAX HeomnpeneneHHOCTH. OCOOEHHOCTH OLIEHKH IPOEKTOB B YCIOBUSAX COBPEMEHHOU
poccuiickoii SkoHOMHUKH. OreHKa (UHAHCOBOW peaTu3yeMOCTH MpoeKTa U 3PPEeKTUBHOCTU
ydacTusi B HEM AaKIMOHEPHOro KamuTana. Vcrnonp3oBaHHE ONIMOHHOW TEXHUKH IIPHU OLIEHKE
uHBecTUIMi. Pa3nmuunble acnekTsl BiusHUS ¢akTopa BpeMeHH. [locriemoBaTenbHOCTh
IIPOSIBIICHUS PUCKOB.

35



Paznen 4. IlpenBapurtenbHas aHaJUTUYECKas OIEHKA MPOEKTA. YMPOIIECHHBIN MpUMED
oueHKH 3((eKTUBHOCTH U (UHAHCOBOW peann3yeMocTH TnpoekTa OObYHAs METOAMKA.
VYrounennas wmeroauka. Omnpenenenne YJJI. Onpenenenne BUWJI. Onpenenenue cpoka
OKYyIMaeMOCTH OT Hayayia mnpoekTa. OmpeneneHue (UHAHCOBOW pEAM3YEeMOCTH IPOCKTa U
3¢ ()eKTUBHOCTH aKIIMOHEPHOTO KaluTasa.

Paznmen 5. Ilpumep momHOrO pacuera mokazarenei 3PQPEKTHUBHOCTH HWHBECTUIIMOHHOTO
npoekta Vcxoanele naHHble. Makpo- M MHUKpPO-3KOHOMHYECKOE OKpyxKeHHe. MHCTpyMeHTbI
[eNenonaraHiusl B cucrteMe puckoB. OCHOBHBIE CBEACHHS OO0 OIEPAIMOHHON CSITEIHLHOCTH.
MHHOBAIIMOHHO-UHBECTUILIMOHHAS JIEATEIBHOCTh. METOM0NOTHsl OLEHKU PHCKOB HAyyHOW U
npo(hecCHOHANLHOM JIEATEIPHOCTH B YCIOBHSX HeompeselneHHocTH. [IpoBeneHue pacueToB
skoHOMHYeckor 3 dextuBHOCTH. OOmME mMonoxeHus. Pacuer mokasareneli oOMIECTBEHHOU
s pexTUBHOCTH MpoeKkTa. PacueT mokasareneit komMepueckoil 3 GeKTUBHOCTH MpoekTa. Pacuer
nokasarenei 3gpGheKTHBHOCTH yyacTus B mpoekte. OreHka 0ropkeTHol s dextuBHOCTH. Pacuer
pucKoB. Pe3ynbrarsl pac4eTos.

JucuumnuHa «OlLeHKa PUCKOB UM JKOHOMHYECKON 3(Q(EKTUBHOCTH NPU BHEIPEHUU
WHHOBAIIMOHHBIX PEHICHWA W TEXHOJIOTHil» H3y4daeTcss Ha 1-M Kypce, BO 2-M ceMecTpe
MarucTpaTyphl.

4. O0beM y4eOHOMH JUCIHILINHBI

B 3aueTHBIX B akanem.

Bunet yueGHoI paboTh eIMHULIAX qJacax
O0mas TpPyA0EMKOCTb JMCIHILIMHBI 10 Y4eOHOMY IVIAHY 2 72
KonrakTHas pa6ora (KP): 0,94 34
Jlexumu (Jlek) - -
[Tpaktuyeckue 3ansatus (I13) 0,94 34
CamocrositeabHas padora (CP): 1,06 38
KoHnTtakTHas camocTosTenbHas pabota 106 0,2
CamocTosiTeTbHOE H3YUCHHE Pa3/IeTIOB JUCITUTUTHHBI ’ 37,8
Bua konTposs:
3ayer + +

B 3auerHbIX B actp.

Bunel yue6Hoi paboThI eANHULAX yacax
OO0mas TpyA0eMKOCTh JMCHUILIMHBI 10 Y4eOHOMY IUIaHY 2 o4
KonTaktHas padora (KP): 0,94 25,5
Jlexmm (Jlek) - -
[Mpaktnyeckue 3ansatus (I13) 0,94 25,5
CamocrositenbHas padora (CP): 1,06 28,5
KonTakTHas camocTosTensHas paboTa 106 0,15
CamocrosTenbHOE U3yUYeHUE Pa3/IeNioB TUCIIUIUIMHEI ’ 28,35
Bua konTposs:
3aver + +

AHHOTanus pabodeii MporpaMMbl TUCITUTUTUHBI
«JlabopaTopHbie padoThl 110 PU3MUYECKUM U XUMHUYECKHM CBOMCTBAM HAHOMATEPHAJIOB U
HAHOCHCTEM»
(51.0.06)
1. Heap AucUMIUIMHBI — TIPUOOpETEHNE 3HAHUM, YMEHUH, BIaJeHul u (GopMupoBaHUE
KOMIIETeHIIMH B 00jacTu (pU3MYECKUX M XMMHYECKHX CBOICTB HaHOMAaTEpHAJIOB, Ha KOTOPBIX
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OCHOBaHO IMPUMEHEHHE HAHOMATEepPHAJIOB M JalbHEWIlee pa3BUTHE XMMHYECKON TEXHOJIOTUH
HaHOMaTEPHUAJIOB.

3agaya JMCUMIIMHBI — QOpMHUpPOBaHUE Y 00YUAIOIIMXCS MPEACTaBICHUN 00 OCHOBHBIX
CBOMCTBAaX HAHOMATEpPUAJIOB, METOJaX HX OLEHKHM U HKCICPUMEHTAIBLHOIO HCCIIEIOBAHUS,
OTMCAaHUE U MOPSA0K BBIOJHEHHS 1TaO0OPaTOPHBIX padoT.

2. B pe3yjbTaTe H3y4YeHUs1 TUCHMUILIMHBI CTYIEHT J10JI2KEeH::

Ob6siagaTh caeayOUMMI KOMIETEHIUIMU:

@opMupyeMble KOMIIETEHIINH \ NHauKaTopsl 10CTHKEHH KOMIIeTeHIM
OIIK-6. Cnocoben OIIK-6.1. PaccuuThiBaeT MINTEILHOCTD BBIITOJIHEHUS
JIEMOHCTPHPOBAThH COLUATBHYIO TEXHOJOTMYECKHUX OIEpaIfi ¢ UCIIOJIb30BaHUEM

OTBETCTBEHHOCTD 3a IPUHUMAEMbIE€ | HOPMATUBHBIX CIIPABOYHUKOB;
pemenns, yuutbiBath paBoBeie 1 | OIIK-6.2. OnieHnBaeT 1o KpuTepusiM TEXHOJIOTUU CUHTE3a

KYJIbTYPHBIE aCIIEKTBHI, HaHOMATEPHAJIOB C TOUYKH 3pEHUs 0€30MaCHOCTH IS
oOecnieunBaTh YCTOMYMBOE COTPYAHMKOB U OKPYKaIOIEH Cpebl;

pa3BUTHE IIPU BEJCHUU OIIK-6.3. Mcronp3yeT METOAMKHN OpraHu3aluu paboThl
npodecCHOHATBLHON 1 HHOU nepcoHasa, COOJI0ICHHs TEXHOJIOTHYECKOM U Tpy10BOH
JESATEIIBHOCTH JUCLUIUINHBI.

OIIK-7. Cnoco6en pa3pabareiBate | OIIK-7.1. Mcnonb3yeT TEXHUUECKYIO U CIIPAaBOYHYIO

U aKTyaJU3UpOBaTh HAyYHO- JAUTEpaTypy, HOPMAaTUBHBIE JOKYMEHTHI IIPU BBIITOJIHEHUN
TEXHUUYECKYIO JOKYMEHTAIUIO B MCCIIEIOBATENBCKONW PabOTHI B 00IACTH TEXHOJIOTHH H
00JacTH Moy4eHus METOJI0B IMarHOCTUKH HAHOMATEPUAJIOB;
HaHOMAaTEPUaIoB OIIK-7.2. CocTaBisieT OTYETHI 10 FKCIIEPUMEHTAIBHBIM U

TCOPECTUICCKUM UCCICAOBAHUAM, HpaKTI/I‘{eCKOﬁ
ACATCIIbBHOCTU B COOTBCTCTBUU C YCTAHABJIMBACMBbIMHA

TpeOOBaHUSIMU
B pesymprare W3ydeHHs IUCIMILIMHBI OOYYAIONIMICSA IO TPOTPAaMME MAarHCTPATYPHI
JOJIKEH:
3HamMb:

- COBpPEMEHHBIE HayuHble JOCTH)KEHUS U MEPCIIeKTUBHbIC HANpaBjIeHus paboT B 001acTu

(Gu3NYECKUX U XUMHUYECKUX CBOMCTB HAHOMATEPUAJIOB;

- COBpPEMEHHBbIE NPEJCTAaBICHUS O (QU3MKO-XMMHUYECKHX MEXaHM3Max M Ipoleccax,

MPOTEKAIOIIUX ITPU UCIIOIb30BaHUM HAHOMATEPUAIOB;

- (GU3NKO-XMMHUYECKHE  CIIOCOOBI  yNpaBJIEHUS ~ CBOMCTBAaMHM  HAHOMATepHaJoB,

Mo r(pUKaAIIMK HAHOMAaTEPUAJIOB;

- MPOTHO3UPOBaHME pa3BUTHS (YHKIMOHAJIBHBIX HAHOMATEpUAIIOB HAa OCHOBE HX

(bu3NYECKUX U XUMHUYECKUX CBOMCTB.

ymemp:

- MPOBOANUTH AaHAJIN3 HAyYHO-TEXHHUYECKOM uHpopManuu, B oOnacTu (U3HUECKUX U

XUMHYECKHX CBOMCTB HAHOMATEPUAJIOB;

- omnpenensath AOPeKTUBHBIE  (PUIMKO-XMUMHUYECKHE  METOJBI  CO3JaHUS  HOBBIX

(YHKIMOHAJIBHBIX HAHOMATEPHAIOB C KOMIUIEKCOM 3aJ]aHHBIX CBOMCTB Ui KOHKPETHBIX

oOractell MpUMEHEHNUS;

- IPUMEHATh TEOPETHUYECKHE 3HAaHUS (PU3UKO-XUMHUYECKHX CBOWMCTB COBPEMEHHBIX H

NEPCIEKTUBHBIX HAHOMATEPUAJIOB JUIsSl PEIICHUS HCCIIENOBATeNbCKUX U MPUKIAIHBIX 33734, B

TOM YHCJI€ B MEKJUCIUIUTMHAPHBIX 00JIACTSIX.

gnademsn:

- HaBbIKaMH  paboOTBl €  HAayYHO-TEXHUYECKOH, CIPaBOYHOM  JHUTEpaTypod H

JIEKTPOHHBIMU PECYpPCaMH, 3aTParuBaAOMUMK (DyHIaMEHTaJIbHbIE M IMPAKTHUYECKHE aCHEKThI

CO3/aHUSI COBPEMEHHBIX HAHOMATEPHAJIOB;

- CIOCOOHOCTBIO K KPUTHUYECKOMY aHaJIM3y M OLIGHKE COBPEMEHHBIX Hay4HBIX

JNOCTIDKEHUH, BBIABICHUIO TMpoOsieM U (QOpMyTHMpPOBaHMIO TOAXOMOB JJIS  PELICHHUS

UCCIIEI0BATEIbCKUX U MPAKTHUECKUX 33Ja4 B 00JIACTH HAHOTEXHOJIOTUM ¥ HAHOMATEPHaJIOB.

- MeTOAaMU paboThl ¢ HAyYHO-TEXHUYECKOM, CIPaBOYHOMN JIUTEPaTypord U JIEKTPOHHO-
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OMOTMOTEYHBIMU pECYypCaMH 10 TEOPETHUYECKHMM M TEXHOJOTMYECKHM acleKTaM (PU3UKO-
XUMHUYECKHUX CBOMCTB U XMMHUYECKON TEXHOJIOTUN HAHOMATEPHAJIOB;
- HaBbIKAMU HaXOXJEHUS W UCIOJb30BaHUS CIPABOYHBIX JIUTEPATYPHBIX HaHHBIX H
KOMIIBIOTEPHBIX 0a3 JaHHBIX IO COCTaBYy, CTPYKType U (U3HKO-XUMHUYECKHM CBOHCTBAM
OCHOBHBIX TUIIOB (DYHKIIMOHAJIBHBIX U KOHCTPYKIIMOHHBIX HAHOMATEPHAJIOB.

3. Kparkoe conep:kanue THCIUNIUHBI:

Paznea 1. Inddys3us no me:xxdasupiM rpannnam. 3epuorpannutas 1upysus.

JlaGoparopnas padora «O6bemMHas u 3epHOrpanndHas 1uddys3us» OnpenencHue SHeprui
AKTUBALIUU U MPEIIKCIIOHEHIIMATBHBIX MHOXKHUTENEH 00beMHON U 3epHOrpaHuYHON nuddy3uu.
CpaBHeHHE mapaMeTpoB 3epHOTPAaHUYHON M 00beMHOHN 1udDy3uH.

Pa3zgen 2. Oco0eHHOCTH MATHUTHBIX CBOMCTB HAHOMATEPUAJIOB.

JlabopaTtopHnast pabota Nel «llonydyenue u uccienoBanre CBOMCTB MarHUTHOM KUAKOCTH C
JTUCIIEPCUOHHOMN Cpe1oil BakyyMHOro Macia». [lomyuenue yacTuil nucnepcHoi ¢a3bl MarHUTHOM
KUJKOCTH METOJIOM COOCaXIeHus. lccnemoBaHue pasmepa YacTHI] JUCIICPCHU MarHUTHOU
KUAKOCTA METOJIOM IMHAMHUYECKOT'O CBETOPACCESHUSI.

JlabopaTopuast pabora No2 «COHOXMMHYECKHI METOJl IMOJYYEHUS HAHOYACTHI[ OKCHIA
HeonuMay. Pa3paboTka XMMHUYECKMX METOAOB MOJy4YeHHUS HAHOYACTHUI[ OKCHIA HEOIMMa s
WCIIOJIb30BAHUS ITOTYYCHHUSI MAaTHUTHBIX HAHOKOMITO3UTOB. OTpeie]IiCcHHe pa3MepOB HAHOYACTHII
OKCHJIa HEOIMMa METOJIOM ONTHYECKOTO CBETOMPOITYCKAHUS U DJIEKTPOHHON MUKPOCKOITHH.

Jlaboparopuas pabora Ne3 «llosydeHHe W UCCIICJOBAaHWEC MArHUTHBIX CBOWCTB
HaHokoMm1to3uToB Nd2Fe1sB». Cunrez manoxommnoszutHbix yactul] NdoFeisB u uccnemosanue
MarHUTHBIX CBOMCTB.

Paznen 3. Oco0eHHOCTH KHHETHKH TMPOLECCOB B rerepodasHbIX CcHCTeMax C
HAHOCTPYKTYpaMu.

JlaboparopHas pabGota «M3ydeHHe KUHETHKH BBICBOOOXKACHHSI BOJOPACTBOPHUMBIX
BCIICCTB W3 HAHOCTPYKTYPHPOBAHHBIX CpEJl METOJOM Juanm3ay. V3ydeHwe KUHETHKU
BBICBOOOKJICHUSI BOJOPACTBOPUMOTO Kpacutens ponamuHa C U3 MHKPOAIMYIBCHH M SKHIKOTO
KpacHUTeIs JICIIUTHHA METOJIOM JHAITH3A.

Paznen 4. Pasmepnbiii 3¢ exr.

JlabopatopHas pabora «CuHTe3 KBaHTOBBIX Touek CdSe». CuHTe3 KBaHTOBBIX Touek CdSe
METOJIOM Topsiueld wuHkeknuu. MccrnegoBanue (GOTONIOMHUHECIIEHTHBIX CBOWCTB KBaHTOBBIX
TOYEK.

4. O0beM y4eOHOH JUCHHILINHBI

B 3ayeTHBIX B akanem.

Bunsl yueOHoI paboThI €IMHULIAX qgacax
O0mas TpyA0eMKOCTh JUCIHHIIIMHBI 10 Y4eOHOMY IVIAHY 2 72
KonrakThas pa6ora (KP): 0,94 34
Jlexiuu (JIek) - -
JlaGopatopusie 3ansaTus (J1ao) 0,94 34
[TpaxTueckue 3anstus (I113) - -
CamocrositebHas padora (CP): 1,06 38
KoHnTtakTHas camocTosaTenbHas pabota 106 0,2
CamocTosTeTbHOE H3YUCHHE PA3/IeTIOB JUCITUTUTHHBI ’ 37,8
Bua xonTposs:
3a4er c oneHkoM + +
Buja UTOrOoBOro KOHTpOJIA: 3a4er c oneHkoM

B 3auetHbIX B acrp.
Bupl yue6HOI paboThI €IMHUIIaX gacax
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OO01mast TPyA0eMKOCTh THCIUIIJIMHBI 10 Y4e0HOMY IJIaHY 2 54

KonrakTHas pa6ora (KP): 0,94 25,5

Jlexumu (Jlek) - -

Jlaboparopusie 3ansTus (J1ad) 0,94 25,5
[Ipaktuueckue 3austus (I13) - -
CamocrosiTtennHas padora (CP): 1,06 28,5
KonTakTHas camocTosTensHas padora 106 0,15
CamocTosiTeIbHOE U3YUYCHHE PA3/IeNIOB JUCITUILIMHBI ’ 28,35
Bua konTposs:

3a4er ¢ OLEHKOM + +
Bua uToroBoro KOHTpoJIA: 3a4er ¢ OLEHKOM

5.2 lucuunjauHbl 4acTu, popMupyeMoil yHaCTHMKAMHU 00Pa30BaTeJIbHbIX OTHOLLIEHH I
(o0s13aTe/IbHBIE JUCHMIITIMHBI)
AHHOTanms pabodeii MporpaMMBbl TACITUTUTHHBI
«KBaHTOBasi MEXaHUKA)
(b1.B.01)

1. Heabi0 IMCUMIJIMHBI SBISETCS MPUOOpPETEHHE CTYACHTaMU 3HAHUN 10 OCHOBHBIM
paznenaM (GU3MKU U YMEHUIO IPUMEHSTh UX B IPYTHX €CTECTBEHHOHAYYHBIX JUCIUTUTHHAX.

OCHOBHBIMH 32/1a4aMH JMCHMIIMHBI, PEIICHUE KOTOPBIX 00eCleYrBaeT JAOCTHKEHUE
eJH, SBISIOTCSA: (POPMUPOBAHUE TPEICTABICHUH 00 OCHOBHBIX (PH3UYECKHX 3aKOHAX MPHPOJIBI
U METOJaxX TEOPETUYECKHX HCCICIOBAHHUI pa3IUYHbIX (DU3MUECKHUX SIBJICHHM, a TaKkKe JaTh
MPEJCTABICHUS O COBPEMEHHBIX IKCIIEPUMEHTAIBHBIX METOIaX UCCIIEIOBAHUA.

2. B pe3yabTaTe M3y4eHUs IMCUMILINHBI CTYIEHT JOJIKEH:
O06aath caeAyIOMMUMH KOMIETEHIIUSIMH:

DopMupyeMbie KOMIIETCHIUH NHauKaTopbl 10CTHKEHUS] KOMITETeH UM

IK-3 CriocobeH k aHaM3y 1 IIK-3.1. Umeet ombIT cO0pa, 00pabOTKH, aHATH3a U
0000IICHUIO Pe3yIbTaTOB HAYYHO- | CHCTEMAaTH3alUU HAyYHO-TEXHHUUYESCKON HHPOPMAIH B
UCCIIeI0BATEIbCKUX PabOT, MOUCKY | 00JIACTH HAHOTEXHOJIOTUU U CMEKHBIX TUCIUILTIH;

U aHaJIM3y HaY4HOH U IIK-3.2. OueHunBaer ypoBeHb HCCieI0BaHUH,
TEeXHUYECKOH MH(popMaIy B 000CHOBAHHOCTb NPEJIaraeMbIX PeIICHUH U
00J1aCTH HAHOTEXHOJIOTUHU U pEeKOMEeHAALUH 10 pean3alui U UCTIONIb30BaHUIO
CMEXHBIX TUCIHUILINH IS Pe3yabTaTOB HAYYHBIX-UCCIIEOBAHUH;

HAy4YHOW, TATEHTHOH U IK-3.3 [Ipon3BOANT CTATUCTHYECKYIO 00paOOTKY
MapKETHHTOBOW TIOJICPIKKA Pe3yIbTATOB SKCIIEPUMEHTAIFHBIX NCCIICTOBAHIH
MIPOBOJIUMBIX UCCIICTOBAHHM, K HAaHOCTPYKTYPHPOBAHHBIX MAaTEPUAIIOB.

CaMOCTOSITEJIbHOW MOATOTOBKE
MyOMUKAIUil B OTE€YECTBEHHBIX U
3apyOeKHBIX U3TAHHSIX

3HAMb!

- ¢u3nyeckue OCHOBBI MEXaHMKM, (U3MKM KoJeOaHW M BOJIH, JJIEKTPUYECTBA U
MarHeTH3Ma, JJIEKTPOJMHAMUKH, CTATUCTHYECKOW (U3WKA W TEPMOJUHAMUKH, KBaHTOBOH
bu3uKy;

- CMBICNT (YHIAMEHTAIBHBIX (U3NYECKUX 3aKOHOB, INPHHIAIIOB M TOCTYJAaTOB; MX
(OpMYIHPOBKH U TPAHULIBI TPUMEHUMOCTH;

- CBSI3b LIMPOKOTO Kpyra (pu3ndeckux SBICHUH ¢ (yHIaMEHTAIbHBIMH MPUHIUIAMHU U
3aKOHAMH (PU3HKH;

- OCHOBHBIC METObI PELICHNUS 3a/1a4 110 ONHMCAHHIO (PM3MUECKUX SIBICHUH;

- METOABI 00pabOTKHU pe3yNbTaTOB (PU3NUECKOTO IKCIIEPUMEHTA.
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ymemy:
- IIPUMEHSTh TEOPETUUECKUE 3HAHUS U SKCIIEPUMEHTAIBHBIE METO/IbI UCCIIEI0OBAHUS TIPU
peleHnH IpodecCHOHATIbHBIX 3ajiay;
- IIPOBOAUTH Pacué€Thl, OCYILIECTBIATh AHAJIU3 U HA OCHOBE ATOrO JejlaTb 00OCHOBAaHHBIE
BBIBO/IBI;
- aHAJM3UPOBATH PE3YIbTATHI HAOIIOJCHUN U SKCIIEPIMEHTOB C IPUMEHEHUEM OCHOBHBIX
3aKOHOB U NPUHILIMIIOB (PU3MKH;
- OTIpENeNIATh XapakTep (U3NYECKUX MPOIECCOB MO KOMIUIEKCY 3KCIEPHUMEHTAIbHON
UH(pOPMAaLIMU IPHU TOMOIIX I'paUKOB, TaOIMIl U ypaBHEHUI];
- MPEJCTaBIATh 00pabOTaHHYIO SKCIIEPUMEHTAIBHYIO U TEOPETHUECKYIO HH(POPMAIIHIO B
YCTHOM M MMCBMEHHOH (opMe, B TOM YHCIIE C UCIOIb30BAHUEM COBPEMEHHBIX KOMIIBIOTEPHBIX
TEXHOJIOTUH.

gnademsn:
- HaBBIKAMHU Pa0OTHI C IMUPOKUM KPYroM (hU3HYECKHX MPUOOPOB 1 000PYIOBAHHUS;
- HaBbIKAMU OOOCHOBAHUS CBOUX CYKICHUI M BHIOOpA METO/1a UCCIIEI0OBAHUS.

3. KpaTkoe coaep:kanue JUCHUTIIHHBI

1. Beeneunue.

Cy1HOCTh KBaHTOBOW KOHIEMIIMY B UCCIIEI0BAHUU 3aKOHOB IIPUPO/IBI.

2. OnepaTtopHO€ NPECTABICHNE KBAHTOBOM MEXaHUKHU.

KBanToBomexanudeckue moctynatsl. CoOCTBeHHbIE (DYHKIIMHM U COOCTBEHHBIC 3HAUCHHS
KBAaHTOBOMEXAaHMUYECKUX ONEpaTOpoB. BbIpOXKIEHHbIE COOCTBEHHBbIE 3HAYCHMs. Y CIOBUS
MOJTHOTHI COOCTBEHHBIX (YHKIIMI KBaHTOBOMEXAITHHMYECKUX omnepaTopoB. OOmiee perieHne
HecTaluoHapHoro ypasHenus lllpenunrepa. BonHoBast pyHkuus u ee unrepnperauus. Teopema
Opendecra. CobOcTBeHHBIE (QYHKIMM W COOCTBEHHBIC 3HAUCHUS OIEPATOPOB DJHEPTHH U
UMITYJIbCA U UX CBOWCTBA. YCIIOBHSI HOPMUPOBKU COOCTBEHHBIX (DYHKLMH OIllepaTopa UMIYJbca
B ClIly4asX OIPaHWYEHHOIO0 M HEOTpaHMYEHHOTo InpoctpaHcTBa. IIpencraBienue (pasnokeHue)
IOPOM3BOJILHOW  BOJHOBOW  (PYHKIMHM 1O  COOCTBEHHBIM  (DYHKIUSAM  IPOU3BOJHHOIO
KBaHTOBOMEXHUYECKOTO oreparopa, oOnanaronee CBOICTBOM MOJIHOTBI u
opTOHOpMHUpPOBaHHOCTU. CoOcTBeHHbIE (YHKIMH U COOCTBEHHbIE 3HAYEHHUS oOIleparopa
koopauHatel. Jlenbra-Qynkius upaka u ee coiictBa. dyphe-o0pa3 nenbThl-QyHKIIMU Jupaka.
KoMMyTaTopbl 1 aHTUKOMMYTATOpPHI B KBAHTOBOM MEXaHMKE W HUX CBSI3b C 3aKOHaMU
COXpaHEHHS.

3. MaTtpuyHoe npeIcTaBICHHE KBAHTOBON MEXaHUKHU.

Marpuupsl m ux cpoiictBa. HyneBas, enuHnuyHas u noctosHHas Marpuusl. [myp,
JeTepMUHAHT U oOpaTHas MaTpuila. OpPMUTOBBI M YHUTapHble MAaTpUIbl, UX CBOWCTBA.
JuaroHanuzanuu  MaTpull € [OMOIIBIO  KBAaHTOBOMEXAHMUYECKUX  IPeoOpa3OBaHUM.
[IpencraBienne BOJMHOBBIX (YHKUMH B BUAe yHUTapHBIX Matpull. KoopaunaTHoe
npeJcTaBieHue MaTpuilbl 3Heprur. CBONCTBA HWHTErpalbHBIX APMHUTOBBIX ONEPATOPOB.
VYpaBHeHUs JABIKEHHUs B olmeparopHol M marpuyHod (opmax. Kilaccuueckue ypaBHEHUs
Jlarpanmxka u T'amumnbTOoHa, KilaccMueckue M KBaHTOBble ckoOku Ilyaccona. KsantoBanue
KJIaCCUUECKOM cucTembl. KBaHTOBas Teopus BO3MyLIeHMH. Bo3mylneHus, He 3aBUCALIME OT
BpemeHu. CekyisipHoe ypaBHeHHE. Bo3aMyllieHus, 3aBUCALIIE OT BPEMEHU U UX MPEACTaBICHUS
B MaTpuyHOi popme. JIBI>KEHNE YaCTULBI B IPOU3BOJIBHOM 3JIEKTPOMAarHUTHOM MOJI€.

4. MOMEHT UMITYJIbCOB U €T0 MPEACTABIECHUE B KBAHTOBON MEXAHHUKE.

OnpeneneHre MOMEHTa MMITYJIbCa B OINEPaTOPHOM BHUAE U €ro KOMMYTAaTOpBHI.
CooTHOmIEHH MEXIy MaTpPUYHBIMM  JIEMEHTaMH KOMIIOHEHT MOMEHTa HMIIYJIbCa.
CobcTBeHHbIE 3HAYEHUS U COOCTBEHHbIE (YHKIIMHM oOIllepaTopa MOMEHTa M €ro KOMIIOHEHT.
MatpuuHoe IpeicTaBIeHNe MOMEHTA UMITYJIbCA U €70 MPOEKIUH.

5. ToxxnecTBEHHBIC YaCTUIILI U CIIUH.

CuMMeTpuYHBIE W AHTHUCUMMETPHYHBIE BOJIHOBBIE (YHKIMHM M HX JIMHEHHbIC
koMOuHamy. CrMHOBBIE MATPUIIBI M COOCTBEHHBIE CIMHOBBbIE (PYHKIUH 3eKTpoHa. [IpuHImn
TOKJIECTBEHHOCTU OJMHAKOBBIX YacTUL. ATOM U IEpUOJUYECKas CHCTEMa 3JIEMEHTOB
Meuneneesna.

6. CnuHOpHI B KBAHTOBOW MEXAaHUKE U UX CBOMCTBA.
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CrnuHOpel Kak JIMHEWHBIE TIpeoOpa3oBaHUs  CIHHOBBIX  (QYHKIHUA  JBYX W
TPEXAIEKTPOHHBIX CHUCTEM. BpluncieHne COOCTBEHHBIX 3HAYEHMH OINEepaTopoB KBajpara
MOJIHOTO CIIMHA CUCTEMBI IBYX U TPEX AJIEKTPOHOB U €r0 MPOCKIUH.

7. KBaHTOBOMEXaHMYECKOE OIMCAHME COCTOSHUH aTOMOB JIETKMX M TSDKEJBIX
XUMHUYECKHUX 3JIEMEHTOB.

Atom Bogopona. CoOcTBeHHBIE (QYHKIIMHM U COOCTBEHHBIE 3HAUEHHs OIleparopa
["amunpTOHA AJIE aTOMa BOJIOPOJA U BOJOPOIONOJ00HBIX aTOMOB. MeTO/I cCaMOCOTIacOBaHHOTO
HOJISL U ero mpuMeHeHue K atomy renus. [Ipubmmxenus Xaptpu-®oka. BaprnannoHssiii MeTo.
Y4er 0OMEHHOTO B3aMMOJICHCTBUS JIEKTPOHOB B IPUOIMKEHUU CaMOCOTIIACOBAHHOTO MOJIS JIJIs
atoma remus. Cxema LS- cBszeil st nerkux sneMeHToB. Cxema JJ -cBsizel A TSDKEINBIX
aneMeHToB. YpaBHeHue Tomaca-®epmu. BonHoBble (pyHKIMM BHEHNIHMX 3JIEKTPOHOB BOJIM3U
aapa.

8. KBanToBble omepanuu KyOHTOB. UucCThble, CMEIIaHHbIE M 3alyTaHHbIE COCTOSHUS
KyOUTOBBIX CHCTEM.

Matpuna miotHoctd. OmpeneneHne KBAaHTOBOMEXaHMYECKHMXKYOMTOB. OmnpeneneHue
YHCTHIX U CMEIIAHHBIX KBAHTOBBIX COCTOSHUI KyOHTOB 4Yepe3 BOJHOBBIC ()YHKIIMU U MATPHUILY
wioTHOCTU. OCHOBHBIE BHUIBl OJHOKYOHUTOBBIX KBAHTOBBIX oOmepanuii: (ha3oBbIii BEHTUIIb,
MaTpuia npeodpasoanust Amamapa, omeparop- uaBepTop NOT. CocrosHue IBYXKYOHTOBBIX
cucteM. KBaHToBast KOrepeHTHOCTh BEKTOPOB cocTosiHusl. IHTepdepomeTp Maxa-3enaepa u ero
OTHCaHKE Yepe3 OIHOKYOMTOBBIC KBAHTOBBIE ONEpali. J[ByXKyOUTOBbIE KBAHTOBBIEC OTIEPAIIHH.
CMmemianHbple W 3alyTaHHBIE COCTOSIHMSI KBAHTOBBIX CHUCTEM M UX OIMCAaHHE C MOMOIIBIO
MaTpHIIBI TNIOTHOCTHU JIBYXKYOUTOBBIX CUCTEM. BEKTOP COCTOSTHUSI IBYXKYOUTOBBIX CHCTEM H €ro
pazioxeHue 1o Oa3ucHbIM (YHKIUAM KyOoutoB (pasnokenue Ilmunara). Durponus ¢oH
Hoiimana u ee cBA3b ¢ MaTpulledl IUIOTHOCTH ABYXKYOUTOBBIX cucteM. Yucna HImuara nns
bepMHOHOB 1 0030HOB MIPU OMPEEIICHUN THUIIOB COCTOSHUIN IBYXKYOUTOBBIX CHCTEM.

9. 3axntoueHue.

MeTobl KBaHTOBOWM MEXaHUKH - OCHOBA UCCIIEIOBAHUS 3aKOHOB MUKPOMHMpA.

4. O0beM y4eOHOH JUCIHILINHBI

B 3aueTHBIX B akanem.

Bunsl yueOHoI paboThI eIMHHIIAX Jacax
OO0mas TpyA0eMKOCTb JMCHHMILIMHBI 10 Y4eOHOMY IIaHy 3 108
KonrakThas padora (KP): 0,94 34
Jlexmm (Jlek) 0,47 17
JlaGopatopusie 3ansaTus (J1ad) - -
[TpaxTueckue 3anstus (I113) 0,47 17
CamocrositebHas padora (CP): 1,06 38
KonrtakTHas camocTosiTensHas pabota 1.06 -
CamocTosTeThbHOE N3YUCHHE PA3/IesIOB JUCITUTITMHBI ’ 38
Bua konTposs:
JK3aMeH 1,0 36
KonrakTHas paboTa — mpoMexXyTO4YHas aTTeCTalus 10 0,4
[ToaroroBka K SK3aMeHY ’ 35,6
Bua HTOroBOro KOHTPOJIA: JK3aMeH

Bupl yue6HO# paboThI B 3auetHpIx B actp.

eIMHALIAX Jacax

O0mas TpyA0eMKOCTh JMCHHMILIMHBI 10 Y4eOHOMY IIaHy 3 81
KonTaktHas padora (KP): 0,94 25,50
Jlexunu (Jlek) 0,47 12,25
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JlaGopaTtopHsbie 3ansaTus (J1ad) - -
[Tpaxtuueckue 3ausatus (I13) 0,47 12,25
CamocrositesbHas padora (CP): 1,06 28,5
KonTakTHas camocTosTensHas padora 106 -
CaMocToATEIbHOE U3YUYEHHE Pa3AEIOB IUCLUIIIMHbI ’ 84
Bua konTposs:

IK3amMeH 1,0 27
KonrtaktHas paboTa — mpoOMeXXyTOYHAs aTTECTAIHA 10 0,3
[ToaroroBka K sK3aMeHY ’ 26,7
Bua uToroBoro KOHTpoJIA: IK3aMeH

AHHOTanus pabouyeit mporpamMmbl TUCHUATLTAHBI
«CynpamoJiekyJsipHasi XMuMUSD)
(51.B.02)

1. eabl0 AUCHMILUIMHBI SBISIETCS pPa3BUTUE Y CTYACGHTOB HAaBBHIKOB aHaIU3a
MOJICKYJIIPHO-OPTaHU30BAHHBIX CHUCTEM, YMEHHS IIOCTPOCHMsI aHcaMOJell OpraHuvecKux
MOJIEKYJ, OPTaHO-HEOPTraHUYECKIX KOMILUIEKCOB M KOOPAMHALIMOHHBIX MOJUMEPHBIX CTPYKTYP,
MCCJICIOBAHMS TIPOILIECCOB BBICOKOCIECIIM(UYHOTO PACIIO3HABAHUS, pPEarupOBaHMs, KaTaau3a.
Obecnieunts uH(pOpManMeld MO  OCHOBHBIM  OONACTAM  TPUMEHEHHUS  MOJCKYJISPHO-
OpraHM30BaHHBIX cHCTeM. HayuuTh miaaHupoBaTh, OpPraHU30BBIBATH U OCYIIECTBIISITH MOI00P
KOMIIOHEHTOB JJIsi TIONYYEHHsS] CYIPaMOJIEKYJISPHBIX CHUCTEM C OMNpelejeHHbIM Habopom

GyHKIHA.

2. B pe3yabTare u3y4eHus AUCHUUILIMHBI CTYIEHT J10JI5KeH:
OO6aath caeAyIOMMUMHI KOMIIETEHIIUSIMH:

DopmMupyeMble KOMIIETCHIMU

NHauKaTopbl JOCTHKEHUS] KOMIIETECH LU

IIK-2 CnocobeH caMOCTOATENBHO
TIPOBOJIUTH HAYYHO-UCCIIEIOBATEIbCKHUE
paboTHI 1O CO3IaHMUs, HCCIICTIOBAHUIO U
NPUMEHEHHIO HAHOCUCTEM U
HaHOMaTEePHAJIOB

MK-2.1. ®opmupyet TpebOBaHUS K
HKCIEPUMEHTAIBHBIM 00pa3liaM HaHOMaTepHaJIoB
¥ HAHOCHCTEM U Pe3yJIbTaTaM Hay4qHO-
UCCIIEIOBATEIbCKUX PA0OT MO UX pa3paboTke;
ITK-2.2. BeibupaeT MeTobl ¥ CpeicTBa
IPOBE/ICHUS MCCIIEJOBAaHUM U pa3paboToK;
MK-2.3. Onpenensier MyTH penieHns HAyIHbIX U
TEXHUYECKUX 3a/1a4 B 001acTH padoT 1o
CO3JIaHUIO, UCCIICAOBAHUIO M TPUMEHEHHIO
HaHOCHCTEM M HaHOMaTepHaJIOB

ITK-3 Crioco0eH k aHaTM3y B 0000IICHUTO
pe3yJIbTaTOB HAYYHO-HCCIIEA0BATENbCKUX
paboT, MOMCKY U aHAIU3Y HAYYHOU U
TEeXHUYEeCKOH MH(pOopMaIu B 001aCTH
HAHOTEXHOJIOTUU U CMEXHBIX JUCLHUILIINH
JUIs HAy4YHOM, IATEHTHOW U MapKETUHIOBOMN
MOJJEP’KKU MTPOBOAUMBIX HCCIIEI0BAaHUM, K
CaMOCTOSITEIIbHON TTOATOTOBKE MyOJIUKAITUi
B OT€UYECTBEHHBIX U 3apyOekKHBIX U3TaHUSIX

ITK-3.1. imeeT onbIT cOOpa, 00pabOTKH, aHAIIA3A
W CHUCTEMAaTU3aINN HAyIHO-TEXHHUECKON
nH(popMaluu B 00J1aCTH HAHOTEXHOJIOTHH U
CMEXHBIX TUCIUTLINH;

ITK-3.2. OnieHuBaeT ypoBeHb UCCIIECTIOBAHUM,
000CHOBaHHOCTb MPEJIaraéMbIX PelieHuit u
PEKOMEH Al TI0 peaTi3allii ¥ HCIIOTb30BAHHIO
PE3yJIbTaTOB HAYYIHBIX-UCCIICIOBAaHUH.

ITK-4 CriocobeH npeacTaBisiTh
UCTOPUYECKHE ATAIBI Pa3BUTUSA
HaHOTEXHOJIOTHH, B)KHEHIIINE OTKPBITHS
OTEYECTBEHHBIX YUCHBIX, HanboJee
aKTyaJIbHBIE ITPOOIEMBI, CBSI3aHHBIE C
CO3JJaHMEM U NPHMEHEHNEM HAaHOCHCTEM H

IIK-4.1. Ananu3upyer COBpEMEHHOE COCTOSIHUE U
UCTOPUYECKHI MyTh Pa3BUTUSI HAHOTEXHOJIOTUU B
Poccutickoit denepanuu U B MUPE;

IIK-4.2. ®opmynupyeT Hanbosee aKTyaibHbIe
po0JIEMBI, CBA3aHHBIE C CO3JJaHUEM U
IPUMEHEHHEM HAHOCHCTEM U HAaHOMAaTEPHAJIOB B
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HaHoMmatepuanoB B Poccuiickoit @eneparuu | Poccuiickon @enepanu 1 B MUPE
U B MUpE

3HAMb:
- OCHOBHBIC THIIBl OPTraHUYECKHX MOJEKYT — 0a30BBIX JJIEMEHTOB IOCTPOCHHS
MOJICKYJISIPHO-OPTaHU30BaHHBIX CUCTEM;

- OCHOBHBIC TPHHIMIIBI  [OCTPOCHHS  OPraHMYECKHX, METAJUIOOPTAHUYECKUX U
OMOOPraHNYECKHUX CYIPAMOJICKYISAPHBIX CHCTEM;

- METO/IbI aHAJIN3a CTPYKTYPHI U CBOMCTB CYNPAMOJICKYIISIPHBIX CUCTEM;

- OCHOBHBIE THITBI COBPEMEHHBIX CUCTEM, UCITOJIb3YEMBIX B OMOXHMHH;

- OCHOBBI CYIIPaMOJICKYJISIPHOTO KaTain3a;

- OCHOBHBIE THITI MATEPHAJIOB HA OCHOBE MOJICKYJISIPHO-OPT'aHU30BAHHBIX CUCTEM;

- OCHOBHBIC TUITBI CUCTEM, HCIIOJIb3yEMbIX B OPraHMYECKON ()OTOHUKE U IJICKTPOHHKE;

- npyrue 00JacTH MPUMEHEHHS MOJICKY/IIPHO-OPTaHU30BAHHBIX CHCTEM.

yMmemb:

- MPOBOJIUTh AHAIN3 HAyYHO-TCXHUYECKOW JHMTEpaTypbl B 00JaCTH COBPEMEHHBIX H
MIEPCIICKTHBHBIX BUIOB MOJIEKYJIIPHO-OPTraHU30BAHHBIX CHCTEM;

- dbopmynupoBath TpeOOBaHHMS K MaTepuayiaM M omnpeneisath 3(deKkTuBHbIC IMyTH
CO3JIaHUSl HOBBIX CYNPAMOJCKYSIPHBIX CHCTEM C KOMIUICKCOM 3aJJaHHBIX CBOWCTB IS
KOHKPETHBIX 00JIaCTeH MPUMEHEHUS;

- MPOBOJIUTh JKCIIEPUMEHTAILHBIC HCCICIOBAHUS COCTaBa, CTPYKTYpbl M CBOWCTB
MOJICKYJISIPHO-OPTaHU30BaHHBIX CUCTEM;

- MPUMEHITh TCOPETHYCCKHUE 3HAHHMS II0 COBPEMCHHBIM M IEPCICKTUBHBIM BHIAAM
CYNPaMOJICKYJIIPHBIM CHCTEMaM JUIsI PEIISHUS NCCIICIOBATEILCKUX U MPUKJIAIHBIX 33134, B TOM
YHCIIC B MEXKIUCIIUIUIMHAPHBIX 00JIACTSX.

enaoemsn:

- METOJIaMU Pa0OTHI C HAYYHO-TEXHUUYECKOH, CIIPAaBOYHOM JIUTEPATypOl U AIIEKTPOHHO-
OMOMMOTEYHBIMH  pecypcaMd  TI0  TEOPETUYECKHMM M TEXHOJOTHMYECKHM  acleKTaMm
MaTepuaIoBeeHUS Ha OCHOBE MOJIEKYJISIPHO-OPTaHU30BAHHBIX CUCTEM;

- METOJOJOTHUYECKUMH  IMOJAXOJaMH, OCOOEHHOCTSIMU  CHHTE€3a M  BBISBJICHHS
B3aMMOCBS3€ COCTaBa, CTPYKTYpbI, CBOWCTB M TEXHOJIOTUU CYMPAMOJIEKYJISIPHBIX CHCTEM,
oOecrieunBarOIIMMHA 00OCHOBAHHOE TPHHSITHE PEIICHWH TPH Pa3pabOTKe HOBBIX MaTEPHAJIOB
JUTSL pa3JIMYHbIX 00JacTel MpUMEHEeHNUS,

- METOJIaMU KPUTHUYECKOTO aHajdn3a W OICHKH COBPEMEHHBIX HAyUYHBIX JOCTHIKCHHM,
pa3paboTKU MOAXOJOB K PEIICHUIO0 HCCIEAOBATENbCKUX M TMPAKTHUECKUX 3a/lad B o01acTu
MOJICKYJISIPHO-OPTaHU30BAHHBIX CUCTEM;

- CIOCOOHOCTBIO M TOTOBHOCTBIO K Pa3pabOTKE HOBBIX METOJIOB HCCIEAOBAaHUS U HX
MPUMEHECHHIO B CAMOCTOSTEIBHON HAYYHO-HCCIIEA0BATEIBCKON JACSITEILHOCTA B 00JIACTH XUMHHN
OpPTaHU30BAHHBIX CHCTEM C YUE€TOM IMPABUI COOOICHUS aBTOPCKHX TIPAB.

3. Kpartkoe cogep:xaHue TUCHMILIUHBI:

OCHOBHBIE TIPHUHIUIBI TOCTPOSHHUS CYNPAMOJCKYISPHBIX cucTeM. (OCHOBHBIC THIIBI
MEXMOJICKYIIAPHBIX B3aUMOJICHCTBUI. [IpHHINIIBI ¥ 3aKOHBI MOCTPOCHHS ()YHKITMOHATBHBIX
aHcamOneii, cofep)KaluxX pa3IuYHble KOMIIOHEHTHI — OpraHHYecKHue, HeOpraHUYecKHe,
ounonornveckre. OCHOBHBIE METOJBI (PH3UKO-XHMMHYECKOTO aHAM3a CyMPaMOJICKYISIPHBIX
CHCTEM.

OCHOBHBIE METOJIbI CHHTE3a JIMTAHIOB - 0a30BBIX KOMIIOHEHTOB CYIPaMOJIEKYJISIPHBIX
cucteM. OCHOBHBIE TUIIbI, KOHCTPYKTUBHBIE OCOOEHHOCTH U MPUHIIUT PAabOTHl OCHOBHBIX THUIIOB
CYNPaMOJIEKYJIIPHBIX CHUCTEM. MeToabl WICHTH()HUKAIMA W KOJUYECTBEHHOTO OIpeaeIICHUS
OCHOBHBIX TUTIOB cucTeM. O0JIacTu MPUMEHEHUS CYyTPaMOJIEKYISIPHBIX CUCTEM.

[Tpormeccel, MOIETHPYIONIHE ONOXUMUYICCKUE PEaKIIUU, C YIaCTHEM CYIPaMOJICKYIIIPHBIX
MoAX00B. MeTo/bl OMOXMMHUYECKOTO aHalIh3a, MOCTPOCHHBIE C YYaCcTHEM MOJEKYISIPHO-
OpTaHU30BaHHBIX CHCTEM. OCHOBHBIE  TPHUHIHUIIBI  CTpPaTeTUU (bIyopecieHTHOTO
OMOXHMHUYECKOr'0 aHaJIN3a.

OcHOBHBIE 3aKOHBI MPeoOpa30BaHMs CBETA B CYNPAMOJICKYIAPHBIX cucTeMax. CUCTEMBI ¢
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HEPEHOCOM 3apsi/ia, JEKTPOHA U SHEPTUH B IPOMBIIIIICHHOCTH.

SIBnenne (HoTOXpoMH3Ma, €ro OCOOCHHOCTH B OPraHM30BAaHHBIX aHCAMONAX U
OpakTuyeckoe npuMeHeHue. OCHOBHBIE IPHHLMUIBI I[IOCTPOEHUS, XapaKTePUCTUKU U
(YHKIIMOHUPOBAHUS MOJIEKYIISIPHBIX MAIIIKH.

OcCHOBHBIE ITOAXOB! K MOJIYYEHUIO IMOPUIHBIX HAHOCTPYKTYPUPOBAHHBIX MaTEpUaIOB.
OCHOBHBIE XapaKTEPUCTUKH HAHOCHCTEM, NIEPCIIEKTUBBI UX TPUMEHECHHUS.

4. O0beM y4eOHOM JUCHUILINHBI

B 3aueTHBIX B akanem.

Bunpl yueOHol paboThI eAUHHULIAX yacax
O0mas TPyA0eMKOCTh JMCIHHUIIJIMHBI 10 Y4eOHOMY IVIAHY 2 72
KonTaktHas padora (KP): 0,94 34
Jlexuum (Jlek) 0,47 17
JlaGopaTtopHsbie 3ansatus (J1ab) - -
[Tpaktueckue 3anstus (I13) 0,47 17
CamocrositesbHas padora (CP): 1,06 38
KonTakTHas camocTosTensHas paboTa 0,2
CamMocTosATeIpHOE U3YUYECHHE PAa3ACNOB IUCIUTIIHMHBI 1,06 37,8
Bunx konTpoJIs:
3a4er c oueHkoM + +
Buj uTOroBOro KOHTPOJIS: 3auer ¢ oLleHKOIi

B 3aueTHBIX B actp.

Bunet yaeGHOI paboTh €IMHULIAX qgacax
O0mas TpyA0EMKOCTh JMCIHHILIMHBI 10 Y4eOHOMY IVIAHY 2 54
KonTaktHas padora (KP): 0,94 25,50
Jlexumn (Jlek) 0,47 12,25
JlaGopaTtopusbie 3ansatus (J1ab) - -
[TpakTrueckue 3ansatus (I113) 0,47 12,25
CamocrositeabHas padora (CP): 1,06 28,5
KoHnTtakTHas camocTosTenbHas pabota 106 0,15
CamocTosiTeTbHOE H3YUCHHE Pa3/IeTIOB JUCITUTUIHHBI ’ 28,35
Bua konTposs:
3a4er ¢ oneHkoM + +
Buja uTOroBOro KOHTpOJIA: 3a4er c oneHkom

AHHOTanus pabodel mporpaMMbl JUCITUTUIUHBI
«JIeMeHTBI KPUCTAIOrpadum»
(b1.B.03)

1. Heas aMCHMIUIMHBI — TpUOOpeTeHHe 3HaHWH, yMeHuH u (opMupoBaHue
KOMIIETEHIIMH B 0OJACTH TEOPUM W MPAKTUKH MCIIOIB30BAHMS KPUCTAIIIOTpapuu U CMEXHBIX
JUCLUMIUIMH,  TPUMEHEHUs  KpUCTaulorpauyeckux  3HAHUM 11  HAlpaBJIEHHOTO
IIPOEKTUPOBAHUS HAHOMATEPHUAIIOB.

3agaya QUCHUINIMHBI — IOJAIOTOBKA K HMCIIOJIb30BAaHUIO CHMMETPHUMMHOIO MOJAXO0Ja B
pa3paboTKe U XUMUYECKON TEXHOJIOIMH HAHOMATEPUAJIOB MyTEM M3Y4E€HHUs CIIOCOOOB ONMCAHUS
CTPOCHHUsI MJICAIBHBIX U PEANBHBIX KPUCTALINYECKUX CTPYKTYpP, O3HAKOMIICHHS C OCHOBHBIMU
HOJIOKEHUSAMU TEOPHH POCTa HAaHOKPUCTAJUIOB, CBSI3U UX (POPMBI M CTPYKTYpPhl C CUMMETpUEH
(GU3NUECKOT0 W XHMHYECKOTO OKPY)KEHHS; IOATOTOBKA K CaMOCTOSTEIbHOMY aHaIu3y |
HCIIOJIb30BAaHUIO B IPAKTUYECKOMN AEATEIbHOCTH PE3YyIbTAaTOB CTPYKTYPHBIX HCCIICIOBAaHUM.
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2. B pe3yabrare uU3yYeHUS JUCUMILUIMHBI O0y4yamluiics MO0 mporpamMmme

MATHCTPATYPHhI 10JIKEH:

Obnadamyp CleqyIOIUMU KOMIETEHIUSIMHU:

dopmupyemble KOMIIETEHIIUU

NuaukaTopbl 10CTHKEHUS] KOMIIeTeH Mt

IIK-1 CnocoGeH quarHocTupoBaTh
CTPYKTYpYy Marepuaia Ha MHKPO U
HAaHOYPOBHE

IIK-1.3. BnageeT onbITOM ONpeACICHUs] CTPYKTYPBI
MaTepuasa ¢ UCMOJIb30BaHUEM AUPPAKIIMOHHBIX U
CHEKTPAJIBHBIX METOJIOB.

IK-4 Cnoco0eH npeacTaBiiTh
UCTOPUYECKHE dTAIbl PA3BUTHUS
HAHOTEXHOJIOTUH, BAKHEHTIIHE
OTKPBITHS OT€YECTBEHHBIX YYEHBIX,
HanOoJiee akTyaabHbIC MPOOJIEMBI,
CBSI3aHHBIE C CO3JJTaHUEM U
MPUMEHEHUEM HAaHOCHUCTEM U
HaHoMaTepuasioB B Poccuiickoin
denepauuu U1 B MUPE

IIK-4.1. AHanusupyeT COBPEMEHHOE COCTOSIHUE U
HCTOPUYECKUI MyTh pa3BUTHsI HAHOTEXHOJIOTUHU B
Poccuiickoit denepanuu u B Mupe.

3name:

- COBPEMCHHOC COCTOsSAHHC u

KpucTaiorpaduu;

ICPCIICKTUBHLIC HaIlpaBJICHUS pa60T B obnactu

- MCTOJAbI IIPCACTABICHHUA CHMMCTPHUUYCCKUX onepaunﬁ A OCOOEHHOCTHU BSaHMOﬂeﬁCTBHH

3JICMCHTOB CUMMCTPHHU,

- CcIoco0bl 331aHUs Y3JIOB, PSJIOB U IUNIOCKOCTEH KPUCTAIUINYECKOH peIIETKY;
-~ TUIBl NPOCTPAHCTBEHHBIX PELIETOK, CIOCOOBI MOCTPOEHHUS TpapUKOB MPOCTPAHCTBEHHBIX

T'pyMHiIi;

- CBA3b (POPMBI KPUCTAIJIOB C UX CTPYKTYPOH U CIIOCOOBI yrpaBieHus: GOopMOil KpUCTaIIOB.

Ymvemn:

- TPeACTaBIATh CHUMMETPUYECKHE OIepald, CTPOUTh TIpa@UKHd MPOCTPAHCTBEHHBIX U

TOYCYHBIX I'PYIIII CHMMCTPHH;

- 3aJlaBaTh MHJEKCHI Y3JIOB, PSIOB M IJIOCKOCTEH KPUCTAUIMYECKON PEeIETKH, OCYIECTBIISTh

npeoOpa3oBaHUs UHICKCOB;

- TMPOBOAUTH aHAIU3 PE3YJbTATOB JKCIIEPUMEHTAIBHBIX  HUCCJIEIOBAHUM  CTPYKTYPHI
KPUCTAJUIMYECKUX MATEpUajIoB, B TOM YUCJIE HAHOMATEPUAJIOB;

- (¢opMynupoBath TpeboBaHHS K (OpPME KPHUCTALIIOB M YCJIOBHSIM HX OOpa3oBaHUS I
JOCTHXKEHUS TpeOyeMbIX (PU3UUYECKUX CBOWCTB MaTepuaa;

- TMPOBOAWTH AaHAIM3 HAYYHO-TEXHUYECKOW WHGPOpPMAIMK, 3aTparuBarolieil mpodiemy
NPUMEHEHUS KpUCTAIIorpaguueckux 3HAaHUN K pa3pabOTKe HOBBIX M TMEPCIEKTHBHBIX

HaHOMAaTepHaJIoB;

- MNPUMCHATH TCOPECTHUICCKUC 3HAHUSA KpI/ICTaHHOTpa(I)I/II/I IJI pCHICHUA UCCIICAOBATCIBCKUX U
MMPUKJIAAHBIX 3aaa4, B TOM YHUCJIC B obnactu HAaYKH O HAHOMAaTCpHaJlax 1 HAHOTCXHOJIOT'HH.

Braoemy.:

HaBbIKaMU HCIIOJIb30BaHUS KpUCTaJIorpaduueckoro Ggopmainsma Ui ONUCaHus peaabHON
CTPYKTYpbI KPUCTAJLJIOB;
HaBbIKAMU pabOThl C HAyYHO-TEXHUYECKOW, CIIPaBOYHOM JUTEpaTypod M 3JIEKTPOHHBIMU
pecypcamu, 3aTparuBaloOIUMH (DyHJaMEHTAIbHbIE U MPAKTUYECKHE ACTEKThl MPUMEHEHHS
KpUCTAIIIOrpauu U CMEXKHBIX JTUCLUILINH;
METOJOJIOTUYECKUMHU TIOAXOJaMH M HAaBBIKAMHU BBISIBIICHHS B3aUMOCBSI3€H CTPYKTYpBHI,
CBOMCTB M TEXHOJOIMM IIOJIy4EHHUsS KPUCTALIMYECKHMX MAaTepuaioB, B TOM 4YHCIIE
HaHOMAaTEPHUAJIOB;
HaBbIKAMHU OCBOEHUS U NIPUMEHEHMSI HOBBIX METOOB MCCIIEN0BAHUS BHYTPEHHETO CTPOEHUS
KPUCTAITIMYECKUX MaTEpUAJIOB.

3. KpaTkoe coep:kaHue JMCHUIINHBI:

Pasznes 1. ToyeuHsble rpynnbl CHMMETPUH
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OcHoBHBIC TIOHATHS M MNpPOELUPOBAHHME KPHUCTANIOB. 3HAYECHUWE W 3a7a4u
KpucTamiorpaguu B NPUMEHEHWH K HaykaM O HaHOMaTephalaX W HAHOTEXHOJOTHH. Buiel
IPOEKIHH, UCIONIb3yeMble B KpHcTaiorpaduu, ux nocrpoenue. Ilpenmyiectsa u HeIOCTaTKU
CII0COO0B ITPOELUPOBAHUS.

CuMMeTpusi KPHCTA/LIOB. DJIEMEHTHI U ONl€pallul CUMMETPHUH. DJIEMEHTBI CUMMETPUHU
HEPBOTO poAa. DJIEMEHTbl CUMMETPHH BTOpOro poaa. Cioxuble ocu cuMMeTpuu. O603HaueHne
aeMeHTOB  cuMmMeTpud.  CrocoObl  MpenCTaBIE€HUs  CUMMETPUYECKHUX  OIepaluil.
B3aumoneiicTBre 371€eMEHTOB CUMMETPHUH; OCEeBasi TeopeMa Ditepa.

DJIEMEHTBHI TEOPUH I'PYNI M TOYEYHbIe IPYNIbI CHMMETPHH. [ pyNIoBbie aKCHOMBI,
noctpoenne Tabmumbl (kBaapara) Keitnm; rpynmoBsle cBoWcTBa. BBIBOA TOUYEUHBIX TPYIII
cumMmerpun. OOO3HaYeHHE TOYEYHBIX IPYyNIl CUMMETpuu B cuMBosiuke bpase, IlIsnduuca u
I'epmana-Morena. Koopaunatheie cuctembl B Kpucramiorpaguu. Kareropum u CHHroHHMH
KPUCTAJIJIOB. Y CTAHOBKA KPUCTAJIOB.

Paznea 2. IIpocTbie popMbl M MOpP(OreHe3 KPUCTAILIOB

Metoabl kpucTALIOrpaguYecKoro MHIAMUHMPOBAHMA. [HIEKCHI M CHUMBOJBI Y3JIOB,
pé€6ep um muiockocteit (rpaneit) kpucramwioB. I[lapamerpsl Belicca u cumBonbl Muuiepa.
YeThIpeXUH/IEKCOBbIE OCH T€KCaroHaJIbHOW CHHIOHUM, HHJIEKChl bpaBe; cuMBoOsbI pebep
reKCaroHaJlbHbIX KpUCTaIOB. EqMHNYHAS IpaHb B KPUCTAJUIAX PAa3HbIX CHHIOHUNA. 3aKOH 30H.

IIpocThie popMbI KPUCTAILIOB M KOMOMHAIIMU MPocThIX (popm. IIpocteie Gopmbl B
KJaccax C eIMHUYHBIM HampasieHueM. llpocteie Qopmbl B Kiaccax ©0e€3 eIMHUYHBIX
HanpasyieHui. OCHOBBI TOHHOMETPHH.

OcHoOBHbIE 3JIeMEHTBI pocTa KpUCTAWLIOB. [IpuuumHbl M ycioBus 00pa3zoBaHUs
KpUCTaIoB. MeXxaHu3Mbl pocTa KpucTauioB. DakTopel, BAMSIOMME HA OOJIMK KPHCTAJJIOB.
Mopdonoruueckue 0COOSHHOCTH peabHBIX KPUCTAJUIOB: CKYJIBNTYpa TpaHEed KpucTaiia,
(dopMBbl pocTa KpUCTAJUIOB, CPOCTKU KPUCTAJUIOB, CHMMETpHs JBOWHUKOB. KpaTkue cBeneHus o
croco0ax BBIpAIlMBAHUS KPUCTAJJIOB M YHPABJIEHUS MX BHEIIHUM OOJMKOM B IPUJIOKEHUU K
HaHOMaTepHaaMm.

Pa3nes 3. OcHOBBI KPUCTALTIOXMMHH U (pU3MYecKHe CBOHCTBA KPUCTAJJIOB

CuMMeTpusi KpPHCTAUIMYECKOH CTPYKTYpbI. [IpocTpaHcTBeHHas pemérka, sS4erku
bpaBe. OTKpBITBIE 31€MEHTH CHMMETPHUH: BUHTOBBIE OCH, IIJIOCKOCTH CKOJIB3SIILIEr0 OTPAKEHUS.
B3anmoaeicTBiE 3aKpBITHIX U OTKPBITBIX 3JIEMEHTOB CUMMeETpHH. [IpocTpaHCTBEHHBIE IPyNIIBI
CUMMETpUHU; 00O03HAYEHHE M BBIBOJ IPOCTPAHCTBEHHBIX TIpynn cuMMmeTrpuu. lloctpoenue
rpaMKOB MPOCTPAHCTBEHHBIX Ipyni. [IpaBUIbHBIE CHCTEMBI TOUEK U UX XapAKTEPUCTUKH.

OcHoBbl KpucTaLI0XUMHUH. KOOpANHALIMOHHBIE YNCIA, KOOPAUHALIMOHHBIE TIOJIUD/IPHL,
quciao (GOpMYIbHBIX €AMHUL. THUIBl XMMUYECKOH CBSI3M B KpucTayuiax. [InoTHeime mapossie
YIaKOBKU B KpucTamiax. M30CTpyKTYypHOCTh, U30TUNMS, reTepoTunus. OCHOBHBIE KaTeropuu
KPUCTANIOXUMHUU: MopdoTpomnus, noauMmopdusm, nonutunus, uzomopdusm. Kommougasie
KPUCTAJUIbI KAK YACTHBINA ITPUMED IUIOTHENIIEHN IapOBOM YIIAKOBKH.

HecoBepmiennble kpuctamibl. Hanpsokenus, nedpopmanuud U ynpyrocTb KpHCTAJJIOB.
CkonpxeHue, 3JIEeMEHTbl M HE3aBUCHMBbIE CHUCTEMbl CKOJbXKeHMs. JlepekTsl ymakoBKH U
YacTUYHBIe JHUciIoKauuu. Jluciokammu B Haubosiee XapaKTepHBIX KpPUCTAIUIOTpapHuUecKux
ctpykrypax. Toueunsie nedextsl. [[BoiiHukoBaHMEe. OCOOCHHOCTH TPOSIBICHUSI CTPYKTYPHOTO
HECOBEPIICHCTBA B HAHOKPUCTAJUIMYECKUX MaTepraliaX U KOJUIOMIHBIX KpUCTalIax.

PusnyeckHe CBOMCTBAa KPUCTALIOB. CKasIpHbIE, BEKTOPHBIE U TEH30PHBIE CBOWCTBA.
CBs13b ONTUYECKUX, ITEKTPUYECKUX U MATHUTHBIX CBOMCTB CO CTPYKTYpPOH KpHCTaIa.

Metoabl uccieA0BAHNA BHYTPEHHET0 CTPOCHHUS KPHCTALIOB. MeTObI NCCIIEJOBAHMUS
CTPYKTYpbl KpUCTAJUIOB. JIM(ppPaKIMOHHbIE U CHEKTPOCKOMMYECKHE METOJAbl B MPWIOKEHUU K
UCCIIC/IOBAaHUIO HAHOMAaTepHaloB. AHalIM3 JaHHBIX JTUQPAKIUKA PEHTTEHOBCKUX Jyded u
HEUTPOHOB.

4. O0beM y4eOHOMH JUCHHUILINHBI

B 3auerHbIX B akazgem.
Bunsl yueOHoI paboThI €IMHULIAX qacax

O0mas TpyA0eMKOCTh JMCIHIIIMHBI 110 Y4eOHOMY IVIAHY 4 144
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KonrakTHas pa6ora (KP): 1,42 51
Jlexumn (Jlek) - -
JlaGopaTtopHsbie 3ansTHs (J1ab) - -
[Ipaktuueckue 3ausrus (I113) 1,42 ol
CamocrositeabHas padora (CP): 2,58 93
KonTakTHas camocTosTensHas padora 258 0,2
CamocTosiTeIbHOE U3YUYCHHE Pa3/IeNIOB JUCITUILIMHBI ’ 92,8
Bua konTposs:
3ayer ¢ oneHKoOM + +
Bua uToroBoro KOHTpoJIA: 3a4er ¢ OLEHKOI
B 3aueTHbIx B acrp.
Bunel yue6HOI paboTh eAMHULAX yacax
O01mas Tpy10eMKOCTh JMCHUILIHHBI 110 Y4€OHOMY IJIAHY 4 108
Kounrakthas pa6ora (KP): 1,42 38,25
Jlexuun (Jlek) - -
JlaGopaTtopHsbie 3ansatus (J1ad) - -
[Tpaktueckue 3anstus (I13) 1,42 38,25
CamocrositesbHasi padora (CP): 2,58 69,75
KoHTakTHas camocTosTenbHas pabota 258 0,15
CamocrosTenbHOE U3YUYEeHUE Pa3/IeNIOB TUCIIUILUIMHEI ’ 69,60
Bua xonrpous:
3a4er c oueHkoM + +
Bujx MTOroBOro KOHTPOJIS: 3auer ¢ oleHKOIT
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AHHOTanus padouye mporpaMmsbl TUCITUTLTAHBI
«IIpouecchbl Ha MOBEPXHOCTH pa3aena ¢as»
(51.B.04)

1. Iear aucuMmaMHbl - (HOPMUPOBAHME COBPEMEHHBIX  (DM3MKO-XMMHUYECKUX
OpEACTaBICHUA O TpUeMax M METoJaX, NPUMEHSIEMbIX INPH H3YyYEeHUH U HCHOJIb30BAHUU
HAHOCTPYKTYPUPOBAHHBIX CHUCTEM M CHCTEM, COJAEPXKAlIMX HAHOOOBEKTHI, (HOPMHPOBAHHE Yy
CTYZICHTOB KOMIUIEKCHOTO MPEJICTaBICHHS O IpoIieccax, IPOTEKAOIIUX Ha TpaHuIIe pasaena ¢a3
B HAHOCUCTEMaX.

3amaya QMCHMIUVIMHBI - (OpMUpOBaHHE MPENCTABICHUI O POJM TUIA HAHOCTPYKTYP,
Opupoasl U MOPQOIOTHM HAHOMATEPUAIOB Ha KHWHETHKY M KBAa3MPAaBHOBECHE IIPOIECCOB,
IPOTEKAIMX Ha MeX(a3HOH MOBEPXHOCTH; MPUOOPETECHHE 3HAHUI B 00IacTH (PU3HUECKON U
KOJUIOMTHOH XWUMHHM HAHOCHCTEM, HEOOXOAMMBIX JUIS CHHTE3a U  HCIIOJIb30BAHUS
HaHOMATEPHAaJIOB U HU3KOPA3MEPHBIX CTPYKTYP; (POPMUPOBAHKUE HAYIHOTO MOAX0/1a K U3YUECHUIO
CBOMCTB HAHOMAaTEPHAJIOB U HAHOCTPYKTYD.

2. B pe3yabtare u3yYeHHUs] IMCHUILUIMHBI oOydawmmiicas 1Mo mnporpamme
MarucTpaTypsl 10/LKeH:

Obaadamye CIENYIOUMMA KOMIICTCHITUSIMU

@opmMupyeMble KOMIIETeH T HNHauKaTopbl 10CTHKEHUS] KOMIIETeHIU
IK-2 Crioco6en camoctositennpHo | [TK-2.2. BeiOupaer MeTobl ¥ CpeIcTBa MTPOBEICHUS
IPOBOJIUTH HAYYHO- WCCIIEIOBAaHMI 1 pa3paboToK;

UCCIIEI0BATENIbCKHUE PA0OTHI IO IK-2.3. OnpenenseT myTH pemeHns HayYHbIX U
CO3J1aHMsl, UCCIICI0BAHUIO U TEXHUYECKHUX 3aJ]1a4 B 001acTH padoT MO CO3/1aHUI0,
IPUMEHEHHUIO HAHOCUCTEM U HCCIIEIOBAaHUIO U IPUMEHEHHUIO HAHOCUCTEM U
HaHOMaTepHaJoB HaHOMaTepHaJIOB

IIK-4 CniocobeH npeacTaBisTh IIK-4.2. ®opmynupyeT Hanbosee aKTyalbHbIe TPOOIEMBI,
UCTOPUYECKHE ITAIBI PAa3BUTHS CBSI3aHHBIE C CO3/IaHUEM U IPUMEHEHNEM HAaHOCHCTEM U
HAaHOTEXHOJIOTUH, BaKHENIINE HaHoMarepuanoB B Poccuiickoit @enepannun u B MUpe
OTKPBITHSI OTEYECTBEHHBIX YUCHBIX,

HanOoJiee akTyajbHbIe POOJIEMBI,

CBSI3aHHBIE C CO3/1aHUEM U

IPUMEHEHHEM HaHOCUCTEM U

HaHoMaTepuasioB B Poccuiickoin

denepauuu 1 B MUPE

B pe3ynbrate n3ydeHus JUCIUATITNHBI 00 yJaIONTUICS TOJDKEH

3HAMb:
- TEOPETUYECCKHE OCHOBBI KHHETHUKH TIPOIECCOB, NPOTEKAMOIINX HAa IOBEPXHOCTH
HAHOYACTHI] M B CHCTEMAX C HAHOYACTHUIIAMHU;
- OCHOBHBIC METOJIBI TIOJyYEHHUSI BRICOKOYCTOWYMBBIX HAHOCHCTEM C BBICOKOW yIEIbHOU
MexX(pa3zHOHN MOBEPXHOCTHIO;
- 3aKOHOMEPHOCTH BJIMSIHHSI CBOWCTB MeEX(a3HOW IMOBEPXHOCTH HA KHHETHKY M
KBa3UPaBHOBECHE MIPOIECCOB, MPOTEKAIOIINX B HAHOCUCTEMAX.

yMemb:
- aHAIIM3UPOBATh BIMSHUE TPOIECCOB, MPOTEKAIOMIMX Ha MeX(a3HOH MOBEPXHOCTH B
HAHOCHCTEMaX, Ha UX YCTOHYHBOCTE;
- paccUMTHIBaTh MapaMeTphl, BIUSAIOIINE HA YCTOMYMBOCTH IUCIIEPCUN HAHOYACTHI], U
CKOPOCTH TIPOIIECCOB JCCTAOMITH3AIIHH;
- HaXOJUTh W MCIIOJIb30BATh JTUTEPATypHbIE UCTOYHUKHU, 0a3bl JaHHBIX U KOMMEPUYECKHE
MPOrpaMMHBIC TPOAYKTHI, W pEIIaTh 3aJa4d TPOTHO3HPOBAHHIO CBOWCTB HAHOOOBEKTOB C
Y4ETOM MapaMeTpoB MeK(Pa3zHOM MOBEPXHOCTH;
- MPUMEHSISI TEOPETUYECCKUE 3HAHMS, ONpeneyiaTh 3(G(EKTHBHBIC IYTH CTAOWIH3AIIUN
HAHOYACTHI] U HAHOMATEPHAJIOB.

enaoemsn:

48




- MeTOoAaMH pabOThl C HAYYHO-TEXHUYECKOHM, CIIPAaBOYHOU JIMTEPATYpOH M 3JIEKTPOHHO-
OMOIMOTEYHBIMH pecypcaMu 10 TEOPETHUECKUM acCHeKTaM IMPOIECCOB, IMPOTEKAIOMIMX Ha
Mex(pa3zHOM MOBEPXHOCTH HAHOYACTHI] U HAHOMATEPHAJIOB;

- OCHOBHBIMM METOJAMM CTa0MJIM3allMM HAHOYACTUL U HAHOMATEPHAJIOB pPA3JIMYHOU
MPUPOJIBI, TUCTIEPCHOCTU U CTPYKTYPHI;

- OCHOBHBIMH TIPHEMaMU HAXOXKJACHHUS W MCIOJb30BaHUS CIPABOYHBIX JINTEPATYpPHBIX U
KOMIIBIOTEPHBIX 0a3 JaHHBIX IO IMpoleccaM, MPOTEKAIoUMM Ha MeX(pa3HOH NOBEPXHOCTH
HAHOYACTHI] U HAHOMATEPHAJIOB.

3. KpaTkoe cogepkaHue TUCHMILUINHBI:

Pazjnen 1. TepmoanHaMuka ¥ KHHETHKA MPOLECCOB HA MOBEPXHOCTH HAHOYACTHI H
B CHCTEMAaX ¢ HAHOYACTHLAMHM

1.1. BBengenue B TepMOJMHAMUKY HAHOCUCTEM. TepMOAMHAMHUYECKHE XapaKTEPUCTUKU
noBepxHocTU. [loBepxHOCTHAs »HEprusi, MOBEPXHOCTHOE HaTskeHWe. KBasupaBHoBecue B
JUCIIEPCHBIX CUCTEMAX C HAHOYACTHUILIAMU M HAHOCTPYKTYPHUPOBAHHBIX CHCTEMaX. 3aBUCUMOCTh
MTOBEPXHOCTHOT'O HATSKEHUS OT pa3MepoB HaHOUYacTull. CTpyKTypa MOBEPXHOCTHOIO CIOS.

1.2. TepmonuHamuyeckass M KHHETUYECKas  yCTOMYMBOCTH  HAHOCHUCTEM.
CaMonpou3BOJIbHOE  yMEHBIIEHHWE TOBEPXHOCTHOW  dSHepruu  HaHocucteM. CrocoObl
cTabuIn3aluy HAaHOYACTHULL.

1.3. AncopOuusi B HaHocucTemax. BrusHue u30bITKa MOBEPXHOCTHON HHEPruM Ha
agcopoumro. IloBeimeHHass ancopOLMOHHAs AKTHMBHOCTh HAHOYACTHI. VI3MEHEHHe CBOWCTB
MOBEPXHOCTH HAHOYACTHUII B Pe3yJIbTaTe aICOPOIIHH.

1.4. OOpa3zoBaHMe W CTPOCHHUE JBOMHOTO DSJEKTPUYECKOTO CIJIOS Ha IIOBEPXHOCTH
HaHoyacTHl. OCOOEHHOCTH CTPYKTYpbl JBOMHOIO DIEKTPHUUYECKOTO CJOS C  Y4ETOM
JUCKPETHOCTH KPUCTAIIMYECKOM IOBEPXHOCTH HAHOYAacTHUll. Pacuer TONIMHBI JBOIHOIO
ANIEKTPUYECKOTO CJIOS TMPH PA3IUYHBIX HOHHBIX CHJIaX BOJXHOW (pa3bl M COIOCTaBIICHUE
MOJIyUEHHBIX BEJIIMYMH C pa3MepaMd HAHOYACTUL. OJEKTPOCTaTUYecKas CTaOMIM3aIus
HAHOYACTHI] U HAHOOOBEKTOB.

1.5. ArperatuBHas ycroWuuBocTh HaHocucteM. Kraccuueckas teopus [1JIPO u
COBpEMEHHBbIE  TMpejAcTaBleHUss 00  arperaTuBHOM  ycroiiumBocTH. Pacuer  »Heprum
MEXXMOJIEKYJIIPHOTO B3aWMOJAEWUCTBUS B 3aBUCHUMOCTH I HAHOYACTHUIl Pa3jIM4HOIO pa3Mepa B
3aBUCHUMOCTHM OT pacTOsSHUA MexAy HUMU. CHUXKEHHUE SHEPIMH MEXMOJIEKYJIIPHOTO
B3aMMOJICHCTBHUSI C YMEHBIIEHHUEM pa3MepoB HaHouacTHll. llocTpoeHue KpHUBBIX MHapHOIO
B3aUMOJICMCTBUSL B 3aBUCHUMOCTHM OT pPa3MEpPOB HAHOYACTUL, HMOHHOM CHJIBI M BEIMYHMHBI
I"amakepa.

1.6. Kunetuka arperanuu HaHoyacTul. Teopuss CmonyXxoBckoro. PacueTrsl W3MeHeHus
KOHIEHTpalluii MOHOMEPOB, AUMEPOB U TPUMEPOB OT BpeMeHU. OTinuus ObICTPOI U MeIJIEHHON
arperaiuu, BIUsHIE BETUIUHBI TTOTEHIIMAILHOTO Oaphepa Ha CKOPOCTh arperaium.

BpoyHoBCckoe nBH)KEHHWE HAHOYACTHIl. 3aBUCUMOCTb OPOYHOBCKOI'O JIBUYKEHHUS OT
CBOICTB HAHOYACTUI] U TUCIIEPCUOHHON CPEJIBL.

1.7. CenumeHTamusi B CHCTEMax, cCoJepXammx HaHOOBEKTH. CearuMeHTAIIMOHHAS
ycTouuBOCTh HaHocucTeM. CeauMeHTalMoHHO-AH((y3nOHHOE paBHOBECHE B CHCTEMaX,
colepkauiux HaHodacTulpl. CelMMEHTAllMOHHO-arperaTUBHbIe MpOQUIM B CHUCTEMax C
HAHOYACTHIIAMH - CHOCOOBI 3KCIEpUMEHTAIbHOrO HuccienoBanus. OmnpezaeneHue pasmMepoB
YACTHUIl TP CEUMEHTAIIUN B TPABUTAIIMOHHOM M [IEHTPOOEKHBIX MOJNIAX. Y IbTpalleHTPUQyTH.

Pazgen 2. OnTuyeckue HAHOYACTHL, PEOJOrHYeCKHe CBOHCTBA HAHOMATEPHAJIOB,
HAHOCTYKTYPUPOBAHHBIX CHCTEM

2.1. OnTtuyeckre CBOMCTBA Pa3IMYHBIX HAHOYACTHUI[ U HaHOMAarepuasioB. OnTuyecKue
CBOWCTBA B 3aBUCHUMOCTH OT pa3Mepa HaHoyacTul. OcOoOEHHOCTH TNPUMEHEHHUS 3aKOHOB
JlamGepra-byrepa-bepa u Penes B mucmepcHbIX cuctemax ¢ HaHodacTulamMu. OnTHYECKHE
METO/Ibl UCCIIEI0BAHUS HAHOYACTHII.

2.2. CTpyKTypHO-MEXaHMYECKHE CBOMCTBA HAHOMATEPHAIOB, HAHOCTYKTYPUPOBAHHBIX
CHCTEM M CHCTEM, COAEpKalIMX HaHoyacTULbl. CBOOOTHOIMCIIEPCHBIE M CBSA3HOAMCIIEPCHBIE
HaHocHcTeMbl. OCOOEHHOCTH HAHOCTPYKTYPUPOBAHHBIX IUCIIEPCHBIX CUCTEM.
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4. O0beM y4eOHOI TUCUHUIIITHHbI

B 3auerHbIx B akanem.

Bunsl yueOHoii paboThI €AUHULIAX yacax
OO0mas TpyA0eMKOCTh TUCHUIIJIUHBI 10 Y4eOHOMY MJIAHY 5 180
KonTaktHas padora (KP): 0,94 34
Jlexumu (Jlek) 0,47 17
JlaGopaTtopHsbie 3ansatus (J1ad) - -
[Tpaktuueckue 3ausatus (113) 0,47 17
CamocrositesbHas padora (CP): 3,06 110
KonrtakTHas camocTosiTenpHas pabota 3.06 -
CamocTOosATeIbHOE U3YUYCHHE PA3/ICIIOB JUCITUTLIHHBI ' 110
Bunx konTpoOJIs:
IK3aMeH 1,0 36
KonTakTHas paboTa — mpoMexyTouHas aTTecTalus 10 0,4
[ToaroToBka K s5K3aMeHy ’ 35,6
Bujx uTOroBOro KOHTPOJIS: JK3aMeH

B 3aueTHBIX B actp.

Bunsl yueOHoI paboThI CIIMHUIIAX qacax
OO0mas TpyA0eMKOCTh TUCIHUIIJIMHBI 110 Y4eOHOMY IJIAHY 5 135
KonTaktHas padora (KP): 0,94 25,5
Jlexumn (Jlek) 0,47 12,75
JlaGopaTtopusbie 3ansatus (J1ab) - -
[TpakTrueckue 3ansatus (I113) 0,47 12,75
CamocrositeabHas padora (CP): 3,06 82,5
KonrtaktHas camocrosiTenpHas pabota 306 -
CaMocTOATEIbHOE N3YYEHHE PA3AEIOB IUCIUIIIMHBI ’ 82,5
Bua xonrpous:
IK3aMeH 1,0 27
KonrtakTHas paboTa — mpoMexXyTO4YHas aTTecTalus 10 0,3
[ToaroToBka K 3K3aMeHy ’ 26,7
Bu MTOroBOro KOHTPOJIS: JK3aMeH

AHHOTanus paboyeii MporpaMMBbl TUCITUTUTHMHBI
«TepMuuyeckuii aHaIU3 HAHOMATEPHATIOB»
(b1.B.05)

1. Ieab IMCHUIUIMHBI — - HOPMUPOBAHHE Y CTYJIEHTOB KOMIUIEKCHOTO MIPECTABICHHUS O
BO3MOXKHOCTSIX TEPMHUECKOT0 aHallu3a JUIs UCCieI0BaHUsl HAaHOMAaTepHasoB.

3agauyu JUCHHUILINHBI:

- (popmupoBaHue MpeACTaBIEHUN O METOJaX TEPMHUECKOTO aHalh3a HaHOMATEepUaJOB,
UX TEOPETUYECKUX OCHOBAX U MPUHIUIAX pabOTHI.

- popMHUpOBaHUE CHCTEMHBIX 3HAaHWW B 00JIACTM XWMHYECKHX PEAKIUHd H (HU3HKO-
XUMHUYECKHUX MPEBPALICHUHN, TPOUCXOASAIINX O] BIUSIHHEM TEeMIIEPATYpPHI.

- (popmupoBaHUE MOHUMAHUS O BOZMOXKHOCTSIX ¥ OTPaHUYEHUS HCIOIb30BAaHUS METO/I0B
TEPMUYECKOTO aHAJIM3a B PA3IUYHBIX 00JacTAX HAHOMATEPHAJIOB, BHIPAOOTKA HA 3TOW OCHOBE
CHUCTEMHOI'0 IOJXO0/la K IOCTAHOBKE M BBIMOJIHEHHUIO HAYYHBIX MCCIEIOBAaHUN B YKa3aHHOM
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o0nacTy, CIOCOOHOCTH aHAIW3UPOBATh M KPUTUYECKU OIIEHMBATH IOJTy4aeMble pPe3yJIbTaThl,
npeasiaraTh MyTH PEIICHUS TOCTABICHHBIX 3a]1a4.

2. B pe3yabrare wu3yYeHUs JUCHMILUIMHBLI O0yvYyalIMiics MO mNporpamMmme
MarucTparypbl 10/KeH:

Obnadamp CleqyIOIUMU KOMIETEHIUSIMHU:

(I)opMpreMble KOMIICTCHIITUU I/IH)II/IKaTOPLI JOCTHKEHUS KOMIIeTeHIIMIi

IIK-1 Cnoco6en auarnoctupoBath | IIK-1.5. BnageeT onbIToM HCOIB30BaHMS TEPMHUSCKUX
CTPYKTYPYy MaTepuaja Ha MUKPO M | METOJIOB aHAJIM3a JJIS ONIPEICIICHUS CTPYKTYPhI

HaHOYpPOBHE MaTepuajgoB Ha MHKPO- 1 HAHOYPOBHE
B pe3ynbrarte n3ydeHus: JUCIUTLITMHBI 00 yJaIONTUICS TOJDKEH
3name:

- KJaccu(UKALUIO METOIOB TEPMUYECKOTO aHAJIN3a,;

- (U3NYECKO-XUMHUYECKUE OCHOBBI TEPMUYECKOI0 aHAIM3a MaTepUAJIOB;

- YCTPOMCTBO M MPUHLUII pabOThI OCHOBHBIX METO/I0B TEPMUUYECKOT0 AHATIU3A;

-  BIUSHHE YCIIOBUW IPOBENCHUSA DJKCIEPUMEHTAa Ha pe3ylbTaTbl TEPMHYECKHX METO/0B
aHaJIN3a;

—  BO3MOXHOCTH M 00JIaCTU NMPUMEHEHMsI TEPMUYECKHX METO/0B aHajlu3a JJIsl UCCIIEeI0BaHUS
HaHOMaTEPHUAJIOB.

Ymemn:

- QHIM3UPOBATh PE3YJIbTAThI, IIOJIYYEHHBIE C TOMOIIBIO PA3IIMYHBIX METOJOB TEPMUYECKOIO
aHaJIN3a;

- KOPPEKTHO pacCUMUTHIBATh (PUIUKO-XUMUYECKUE (KMHETUYECKHE U TEPMOJIMHAMUYECKHE)
napamMeTpsl 10 JaHHBIM TEpMOrpaBUMETpud U  JuddepeHIaTIbHO-CKaHUPYOLIeH
KaJIOpUMETPUU;

- ($opMyIMpOBATh TEXHUUECKUE TPeOOBaHUS K 00BEKTaM UCCIIEIOBaHMUS.

Braoemy:

- TIpPUHIUIAMHM TPOBENEHUS DOKCIEPUMEHTA W CTAHAAPTHBIMM METOAMKAaMH aHajlu3a
HAaHOMAaTepHalOB METOJIOM TEpPMOIrpaBUMETpUM U U depeHInaTbHO-CKaHUPYIOLIEeH
KaJIOpUMETPUU;

- -METOJaMHU TEPMOKHMHETUYECKOIO aHAJIU3a.

3. KpaTkoe coep:kaHue JMCHUIINHBI:

Paspnen 1. OcHOBHBIE METO/IbI TEPMUYECKOI0 AHAJIN32 HAHOMATEPUAJIOB

Hcropus u 3ransl pa3sBUTHA TePMUYECKHX MeTOa0B aHaau3a. Meron Jle-lllaremnse.
OcHoBHBIE BHJBl TEPMHUECKOrO aHanuza: TepMorpaBumerpuyeckuit ananmuz (TTA),
mudpdepenimanbHo-Tepmuueckuii  ananusz  (ATA) wu  nuddepeHumansHas —CcKaHUpyroIas
kanopumetpust (JCK). IlpunnunuansHoe yctpoiicTBo aepuBaTorpada. OCHOBHBIE 3a1aduu
KJIACCUYECKUX METOJ0B TEPMHUYECKOrO aHaiu3a MarepuanoB. (DHU3MKO-XMMUYECKHE OCHOBBI
TEPMUYECKUX METOJOB aHainu3a. /[MHaMH4YeCKUil M HM30TEpPMHUUYECKHE PEKUMBI TEPMUUYECKHUX
MeTo/10B aHanu3a. O0IacTH MPUMEHEHHUs TEPMUYECKUX METO/IOB aHAIM3a HAHOMATEPHUaJIOB.

Tepmorpasumerpuueckuii  aHaamu3. OCHOBBI METOJA TEPMOTPABUMETPHUUYECKOTO
ananmu3a. [Ipunnun ycrpoiictBa npudopa TI'A. Kpussie TI'A. BocipousBoamiioch 1 TOUHOCTh
metona TI'A. BnusHue yciioBus npoBeneHHs 3KcrepuMeHTa Ha pe3yiabTarsl TI'A. CrocoObl
OIIpeEeNIEHUs] TEMIIEPATYPHBIX MHTEPBAJIOB PA3JI0KEHHS BEILIECTB, OIIPEIEICHUE TOTEPh MACCHI.

MuddepenunanbHo-repmuyecknii aHaau3. OcHoBbl MeTona auddepeHuanbHO-
TepMUYecKoro aHanusa. YpasHenue Kupxroda. Ilpunmun ycrpoiictBa npubdopa JITA. Kpussie
ATA. IlpeumymectBa u Henoctatku JTA. Temnonepenoc. TpeGoBaHusi K STalOHHBIM
oOpa3siam.

JuddepenunanbHo-ckanupyomas kajgopumerpusi. O6nactu npumenenus JICK.
CriocoObl  ompezieNieHusl TEMIEpPaTypHbIX HMHTEPBAJIOB pPAa3JIOKEHUS BEIIECTB U (ha30BBIX
nepexonoB. KonnuecTBeHHOe ompeneneHue TemoBbIX 3pdexToB. MccnenoBaHne KUHETUKU
peaxkuii TepMUUecKoro pasnoxeHust MarepuanoB. Pasuuna mexny JATA u JICK. CunxpoHHbIi
tepmuyeckui ananus (CTA) marepuanos.
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Pasnen 2. IIpakTHyeckoe HCHOJb30BAHHE TEPMHYECKMX METOJ0B aHAJIM3a
HAHOMATEPHJIOB

AnnaparypHo-TexHuuyeckoe oopmiieHHe TEPMUUYECKOr0 aHaJau3a. TUmbl TepMonap,
MCIIOJIb3YEMBIX IPU MTPOBEJEHUN TEPMUUECKOTO aHaiIu3a. TUIIIM U1l IPOBENEHUS TEPMUUECKOTO
aHanu3a. COBMECTUMOCTh TEpMOIIAp U TUIJIEH ¢ HccieryeMblMu MaTepuaiamu. [leun — obnactu
IIPUMEHUMOCTH II€4€H pa3INYHON KOHCTPYKIIMH.

IkcnepumenTaabubie KpuBble TI'-JICK n apredakrsl. BiausHue ckopocTu peakuuii
U YCIIOBHS TPOBEICHHS SKCIEpUMEHTa (pa3Mep THUTIs, (OpMbI JepxKaressi, MpoObl, CKOPOCTH
HarpeBa, BIWsHHE aTMocdepsl B meun) Ha Gopmy nuddepeHmanbHo KpuBoid. McTouHMKH
OMOOK M MOTPEIIHOCTEH MPU MPOBEIECHUH TEPMUYECKOTO aHaiu3a. BrusHue Gopmbl Turis u
BO3MOKHOI'O JIBH)KEHUs oOpasua. Jlpelid u xoHBekuus. ApTedakTsl, BbI3BaHHbIE HU3MEHECHHEM
BHEIIIHUX YCIIOBUM.

IIpumeHeHne TepMHUYECKHX METOA0B /IS AHAJIM3Aa HAHOMAaTepHuanoB. VccienoBanue
IUTABJIEHUST HAHOYACTUI[ METAJJIOB C IIOMOUIbI0 TEepPMHYECKHX MeTojnoB aHanmuza. CTA
KOMITO3ULIUOHHBIX MaTEepUasoB. Hccnenosanue KOJIMYECTBEHHBIX XapaKTEPUCTUK
HaHOMATEpPHAaJIOB METOIaMU TEPMUYECKOTO aHau3a. Biusiane pa3nuyabix GpakTopoB (IpuMecH,
XMMHUYECKHE B3auMoJeiicTBUsA, aTrMocdepa Imedyn) Ha TOYHOCTh KOJUYECTBEHHOTO U
KaueCTBEHHOI'O aHAJIN3a.

Pazgen 3. KoMmmiiekcHble MeTOAbl aHAJM3a HAHOMATEPHAJIOB H COBPEMEHHbIC
TeH/JeHU MU Pa3BUTUS TEPMHUYECKOI0 aHAIN3a

TepMoxkuHeTHyeckmii aHaam3. be3anpuopHble M MOAEIb-O0YCIOBIEHHBIE METOMbI
TEPMOKMHETUYECKOr0 aHanu3a. OmnpenesieHne 3HEPruM aKTUBAMM pEaKUUU Pa3yIoKEeHUs
meronamu OzaBa-OnuHH-Yoiuia u Kuccunmxkepa. OCOOEHHOCTH HCHOJIB30BAHUS JaHHBIX
TEPMOTPABUMETPUYECKUX M KaTOPUMETPUYECKHX HccienoBaHui. OCOOCHHOCTH TPOBEICHHUS
MO/I€JIb-00YCIIOBIEHHOTO aHAJIN3A.

AHaau3 BbiieuBIINXCA ra3oB. CoBMmelieHrne npudbopos Tepmuyeckoro aHanumsa ¢ UK-
®ypbe u Macc-criektpomerpamu (MC). CTA-UK-Oypbe: npunHmun paboTel U obigacTtu
npumenenus. CTA-MC: npunuun paboTsl U 00J1aCTH NPUMEHEHUS.

Juiaaromerpusi. Xapakrepuctuka Metona. Omnpenenenue U3MEHEHUI JUTMHBI 00pa31oB
IIPY HArpeBe M OXJIAXKACHUU WU TIPU U30TEPMHUUECKOM BbIIepkKe. TeMepaTypHblil KOHTPOJIb B
nunatomerpe. [pon-kanopumerpus. CriocoObl onpeaenaeHns TeII0EMKOCTH MaTepHallOB.

TenneHuum  pasBUTHS  TepMHYecKoro  aHaiau3a.  OCHOBHbIE  NPUHIUIIBI
TepMoMarauromeTpun. TepmocoHoMeTrpus. Beicokoremneparypubiii ontuueckuid JITA u ero
aHasiorn. MeTo Jna3epHON BCHBIIIKKA: NPUHLUIIAAIBHOE YCTPOHCTBO Mpubopa, (¢GU3MKO-
XUMHYECKHE OCHOBBI, INpPUMEpBHl NPUMEHEHUsA. MeToa TIperiux IUIUMT. BblcokoTouHOE
U3MEpEHHE TEIJIOBBIX TOTOKOB.

4. O0beM y4eOHON JUCHHUILINHBI

B 3aueTHEBIX B akanem.

Bunet yueGHoi paboThI eANHULAX yacax
O01as Tpya0eMKOCTh JUCHUILIHHBI N0 Y4€OHOMY IJIAHY 4 144
KonraktHas pa6ora (KP): 1,42 51
Jlexmmm (Jlek) 0,47 17
JlaGopaTtopusbie 3ansaTus (J1ad) - -
[Mpaktnyeckue 3ansatus (I13) 0,94 34
CamocrositenbHas padora (CP): 2,58 93
KoHTtakTHas camocTosiTenbHas paboTa 558 0,2
CaMOCTOSTETbHOE H3YUCHHE PA3/ICTIOB AUCITUTLIHHBI ' 92,8
Bua kouTpoJs:
3auer + +
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B 3aueTHbIx B actp.

Bunpr yueGHO# paboThI eIMHUIIaX gacax
OO0mas TpyA0eMKOCTh JMCHUIIJIUHBI 10 Y4eOHOMY IIAHY 4 108
KonraktHas pa6ora (KP): 1,42 38,25
Jlexuuu (Jlek) 0,47 12,75
Jlaboparopusbie 3ansTus (J1ad) - -
[Tpaktuaeckue 3arstus (I13) 0,94 25,50
CamocrositeabHas padora (CP): 2,58 69,75
KoHnTakTHas camocTosTenpHas padoTa 0,15
CaMOCTOSTEIbHOE H3YUCHHE PA3/ICTIOB AUCITUILIHHBI 1,22 69,60
Bua konTposs:
3auer + +

AHHOTanms pabodeid MporpaMMBbl TUCITUTUTHHBI
«MeToabI MEXaHOXHMHH
(51.B.06)

1. leap AUCHMIUVIMHBI — MPHOOpPETEHUE CTYIEHTAMU 3HAHUM O MEXaHOXMMHYECKUX
METOJaX IIOJIy4€HHUsS HAHOMATEepHaJOB, MEXaHU3Max MEXAHOXMMHUYECKHX pPEaKIUH, O
HNEPCHEKTUBHBIX 001ACTAX MPUMEHEHHUS MEXaHOXUMUYECKHX METO/I0B.

3agaya AMCHMILUIMHBI — O3HAKOMJIEHME CTYJEHTOB C MEXaHOXUMHYECKMMH METOJlaMu
CHUHTE3a HAHOYAaCTMIl ¥  HAHOMAaTepualoB, C  (PU3MKO-XMMHUYECKUMH  CBOICTBaMU
HAaHOMAaTEPHAaJIOB, OJIY4aeMbIX C IPUMEHEHUEM MEXaHOXUMUYECKUX METOJIOB.

2. B pe3yabrare wu3ydYeHMs JAUCHUIUIMHBI O0y4YalIIMiici MO0 mporpamme
MATHCTPATYyPhI J0JIKEH:

Ob6naoams cneayomMMy TpohecCHOHATLHBIMU KOMIIETEHLIUSAMU:

®opmMupyeMble KOMIIETEHIIUU NHaukaTopsl 10CTHKEHUS] KOMITETeH MU

[1K-2.2 BeiOupaer MeTOIBI U CpEJACTBa
[IK-2 Crioco6GeH caMOCTOSATENLHO MPOBOAUTH | IIPOBEICHHS MCCIIE0OBAHMI U pa3pabOTOK
HaydHO-HccaenoBarensckue  paborsr  no | 1IK-2.3 Ompenenser myTtu pemeHus HaydHbIX
CO3JaHMsl, HCCIEIOBAHUIO M NPMMEHEHMIO | M TEXHMYECKUX 3a1a4 B 00jacTd paboT 110
HAHOCHCTEM M HAHOMATEePHAJIOB CO3JIaHMI0, HCCIICIOBAaHUIO M MPUMEHEHHUIO
HAHOCHCTEM M HAHOMATEepPHAJIOB

Buame:

- KJ1acCU(UKAIIMIO METOJIOB MEXaHOXMMHUYECKOTO MOTYYeHUsT HAHOMAaTepHUaoB, (GU3UKO-
XUMHUYECKHE OCHOBBI MEXaHOXHMHH, YCTPOWCTBO W IMPHUHITUI PadOTHI OCHOBHBIX IMPHUOOPOB,
HCTIONIB3YEMBIX B MEXaHOXUMHUYECKOM CHHTE3E.

Ymemy:
- KOPPEKTHO paccUMTHIBATD (U3UKO-XUMHYECKHE (KHHETUYECKHE u
TEPMOTMHAMUYECKHE) napameTpbl MIPOBEICHUS MEXAHOXMMUYECKUX MPOIIECCOB,

dbopMynupoBaTh TEXHUYECKHE TPEOOBAHUSA K MPOBEICHHI0 MEXaHOXMMHYECKOTO CHUHTE3a H
IIOJIy4a€MBIM IPOAYKTaM.

Braoemy:

- IpUHIUIIaMHX IIPOBCACHUA OKCIICPUMCHTA u CTaHAApTHBIMU METOANKaAMHN
MEXaHOXHUMHUYECKOTO MOJTYYeHHUS] HAaHOMAaTEePHAIOB, METO/IaMU paObOThI C HAYYHOH TUTEpaTypOt
U 3JIEKTPOHHO-OMOIMOTEYHBIMU PECypCaMU MO0 TEOPETUUYECKUM U TEXHOJOTHYECKHM acIeKTaM
MCXaHOXUMHUYCCKOTI'O MMOJIYUCHUS HAHOMATCPHUATIOB
3. Kpartkoe cogep:xaHue TUCUHUILIHHBI

Paznen 1. MexaHoXuMusi U HAHOTEXHOJIOTUSI

Mexanoxumus TBepI0ro Teia. ctoprst MexaHOXUMUH.
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Teopun W MoJenu B MEXaHOXUMHUHM. MeXaHMYeCKas akTUBalus. TepMOIuHAMHKA
MexaHoxuMmuu. Kunetnka MeXaHOXMMUYECKUX PEaKIui.

OcHoBHble  ¢akTopbl,  BiMsOmMe Ha  3(P(YEKTUBHOCTh  MEXaHOAKTHUBAIIUU.
TexHOMOrHYECKNEe aCIeKThl MexaHoakTuBauu. [loTpebieHne YHEpruu Py MEXaHOAKTHUBAIIHU.
3arpsi3HEHUsT NpU MEXaHOAKTUBAaUMU. TemmepaTypHble BO3JIEWUCTBHUS. ArjoMmepauus U
arperanus. O0opyJIoBaHue Ui MEXaHOAKTUBAIMU. BuOpainmoHHble MenbHUIGL. [lanerapHbie
MeJbHUIIBI. MUKCEpHBIE METbHUIIBI. ATTPUTOPHI (ILIAPOBHIE MENTBHUIIBI).

Pazngen 2. Meroabl aHau3a HAHOMATEPHAJIOB B MPOLECCAX MEXAHOAKTHBAIUM.
MexaHoxumuueckas nepepadorka Teepaoro tejia. MexaHoXxumusi B IPOMbIIIIEHHOCTH.

MeTtobl aHanM3a U UACHTH(PUKAIIUNT HAHOMATEpHAUIOB B MexaHoxuMuu. MHppakpacHas
cnektpockonus.  PentreHoBckas — (OTOANEeKTpoHHass — cnekTpockomnus. — CkaHupyromas
AJIEKTPOHHAs crekTpockonusi. CKaHUpyrollas TYHHEIbHAs CIEKTPOCKOMHS. ATOMHO-CHUJIOBAs
MUKpOcKonus. TpaHCMHCCHOHHAsI 3JEKTPOHHAs MUKpOCKomus. PeHTreHoBckas nudpakuus.
MecchayspoBcKasi CIIEKTPOCKONHSL. DJICKTPOHHBIA TapaMarHUTHBIN Pe30HAHC.

MexanoxuMmuueckas rnepepadoTka TBepAOro Tena. MexaHOXMMHYeCKOe BOCCTAHOBJICHHE.
Mexanoxumuueckasi TmepepadOoTKa TBEpPAOro BEIIeCTBA B KUAKOCTU. I3menbueHue wu
BBIIIEJIAYMBAHNE, MEXAaHOXUMHUYECKOE BhIILIETaYMBAHNUE.

OtnenpHBIC 00JTACTH MPUMEHEHHSI MEXaHOXUMHH. [lepepadoTKa MOJIe3HBIX UCKOITAeMBbIX.
JloOwiBaromiass  Metayutyprusi. XUMHUYECKas HHXKEHEpUsa. YTOJbHAs MPOMBIIUICEHHOCTD.
CrpoutenbHasi NpOMBIIUIEHHOCTh. ATpoKyabTypa. @apmanestuka. [lepepaboTka 0TX010B.

4. O0beM y4eOHOH JUCHUILINHBI

B 3auerHbIx B akanem.

Bunel yue6HOI paboTh eAVMHULAX yacax
OO0masi TpyA0eMKOCTh TUCIUIIJIMHBI M0 Y4eOHOMY MJIAHY 3 108
KonTaktHas padora (KP): 0,94 34
Jlexumn (Jlek) 0,47 17
JlaGopaTtopusbie 3ansatus (J1ab) 0,22 8
[Tpaktueckue 3anstus (I13) 0,25 9
CamocrositesbHas padora (CP): 2,06 74
KonTakTHas camocTosTenpHas paboTa 206 0,2
CamocCTOsITeTbHOE H3YUCHHE Pa3/IeNIOB JUCITUTUIMHBI ' 73,8
Bua konTpoJs:
3ader ¢ OIeHKON + +
Buj MTOroBOro KOHTPOJIS: 3a4er c oueHKo

B 3aueTHbIX B actp.

Bunet yueGHoit paboThl eAMHULAX yacax
O0mas TPyA0eMKOCTh JMCHUIIJIUHBI 10 Y4eOHOMY IUIaHY 3 81
KonTaktHas padora (KP): 0,94 25,5
Jlexmm (Jlek) 0,47 12,75
JlaGopatopusle 3ansaTus (Jlad) 0,22 6,00
[Tpaktuueckue 3anstus (I13) 0,25 6,75
CamocrositenbHas padora (CP): 2,06 55,50
KoHTtakTHas camocTosiTenbHas paboTa 206 0,15
CaMOCTOsTEIbHOE H3YUCHHE PA3/ICTIOB AUCITUTLIHHBI ’ 55,35
Bua kouTpoJs:
3ayeT ¢ OIEHKOHI + +
Bua uTOroBoro KOHTpoJIf: 3adeT ¢ OLEHKOI
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AHHOTa1us paboueit mporpaMmbl TUCITATITAHBI
«MeToabl aHAIM32 HAHOMATEPHUATOBY
(b1.B.07)

1. Heap aucuuminHbl: GOPMHUPOBAHWE y CTYACHTOB MPEACTABICHUS O JUArHOCTHKE
HAHOMATEepHaJlOB Kak O €IUHOM KOMIUIEKCE B3aWMOCBSI3aHHBIX METOJOB, B3aWMHO
JIOTIOJTHSIFOIIMX APYT JIpyTa.

OCHOBHBIMU 33/la4yaMHU  JTUCUUIUIMHBI SIBIAIOTCS: (OpMHpOBaHHE MpeacTaBiIeHU 00
WH(OPMATUBHBIX BO3MOXXHOCTSIX METOJOB IMATHOCTUKU U aHAIM3a HAHOMAaTEPHUAIOB, OCHOBHBIX
METPOJIOTHUECKUX XapaKTEPUCTUKAX METOAOB, (PM3MUECKUX TPAHUIIAX MTPUMEHUMOCTH.

2. B pe3yabrare wu3y4YeHHs JUCHUIUVIMHBI O0y4alIIMiici MO mporpamme
MATUCTPATYPhI J0JIKEH:

Obaadamyp CIeTYIOIUMA KOMIETCHIHSIMHU:

®opmupyeMble KOMIIETEHIIUU NHaukaTopbl 10CTHKEHUSI KOMIIETeH M I

ITIK-1 Crioco6en nuarnoctupoBath cTpykTypy | IIK-1.1. Bnageer onbsitom onpeneneHus
MarepHala Ha MUKPO U HAaHOYpOBHE CTPYKTYpbI MaTepuaa ¢ UCI0JIb30BaHUEM
CKaHUPYIOLIEH 3JIeKTPOHHOM MUKPOCKOIHH;

ITK-1.2 Brnageet ompITOM ONpeeIICHUS
CTPYKTYpPBI MaTepuasa ¢ UCIOJIb30BaHUEM
IIPOCBEYMBAIOIIEH MIEKTPOHHOU
MHUKPOCKOIIHH;

IIK-1.3. Brageer onbITOM OnpeaeeHus
CTPYKTYpbI MaTepuasa ¢ UCIOJIb30BaHUEM

T (DPaKITMOHHBIX M CIICKTPAIBHBIX METOJIOB.

3namey:
- (hu3HYecKre OCHOBHI METOAOB JUArHOCTHKU HAHOYACTHUIl U HAHOMATEPUAJIOB;
—  (pusmyeckure OCHOBBI METOJOB MPOCBEUHUBAIOIIEH U PACTPOBOM AIEKTPOHHOW MUKPOCKOIIHH,
METOJI0B CKaHUPYIOLIEH 30HI0BOW MUKPOCKOIINY;
—  (pusmyeckre OCHOBBI METOOB JIOKAJILHOTO aHaJIn3a
— (¢u3nMYecKue OCHOBBI 30HJOBOTO MHKPOAHAIN3a, AIIEKTPOHHOM 0XKe-CIIEKTPOCKOIHH,
PEHTreHO(OTONIEKTPOHHON CIEKTPOCKOINH, MAaCC-CIIEKTPOMETPUN BTOPUYHBIX HOHOB;
—  (usmyeckre OCHOBBI HWHTErPANbHBIX METOJIOB, OCHOBAHHBIX Ha pPACCESIHMM CBETa H
PEHTI€HOBCKOT'O U3yUYEeHHUS;
— OCHOBHBIE METPOJIOTMUECKHE XAPAaKTEPUCTUKUM METOJOB JIMArHOCTUKA U  aHalu3a
HAaHOMAaTEpHAaJIOB.
ymemn.
- UHTEPIPETUPOBATh PE3yJAbTaThl MCCIEAOBAHUN, TIOIYYEHHbIE C HCIOIb30BaHUEM
METO/IOB IMarHOCTUKM HAHOYACTUI] U HAHOMATEPHAJIOB;
- BBIOMpaTh  METOJ  JAMAarHOCTUKH, OOYCJOBIIEHHBIM  cBoilcTBamMH  0OBEKTa H
M3MEPUTEIILHON 3a1a4el;
- OLIEHHUBATh MOTPEIIHOCTH PE3YJIbTATOB IMAarHOCTUKY U aHAJIM3a HAaHOMATEPHAaJIOB.
enademsn:
- MIPE/ICTaBICHUEM O JAMArHOCTHKE, KaK Pa3BHUBAIOIIEMCS HAIIPaBJICHUU HCCIIETOBaHUM,
HaBBIKAMU 00pa0OTKH pe3yNbTaTOB HCCIEA0BAaHUN HAHOMATEPHAJIOB;
- HaBbIKaMU KPUTHYECKOTO aHAIM3a Pe3yabTaTOB JUATHOCTHKHU.
3. Kparkoe conepxxanue JMCUMILIAHBI:
1Pa3nen 1. OcobGeHHOCTH MCCIeI0BAHUSI HAHOO0OHEKTOB M HAHOCUCTEM
BBenenne. HanouacTuiel 1 HaHOMaTepHAIbI, KAK OOBEKTHI TUATHOCTHKU i XUMUYECKOTO
aHanu3a. TpeOoBaHUS K METPOJOTHYECKHMM XapaKTEpPUCTUKaM METO/0B, OOYCIIOBJICHHbIE
pa3MepoM 0OBEKTOB.
Muxpockonusi. O6mue nmoustus. OnrTudeckass MUKpOCKomnus. SIBieHue nudpaxkiuu u
npefienbHas  pasperiaronas  CnocoOHOCTh — KJIACCHYECKOTO  ONTHYECKOT0  MHUKPOCKOIIA.

55




CkaHUpYIOIIMI 30HIOBBIA ONTUYECKHH MHKPOCKON OmmkHero momst. WHdopmaTuBHBIC
BO3MOXKHOCTH U pa3pelaromias CrocoOHOCTb.

JJIEKTPOHHAs1 ONTHKA W ONTHKA 3apsiKeHHbIX 4YacTUl. BakyyMmHble yCIIOBHSL.
NcTtouHuky 351eKTpOHOB. BUABI 3JIEKTPOHHON 3MHUCCUU: TEPMOAIEKTPOHHAS AIMUCCHS, SMHUCCUS
[IoTTKM M aBTO3JEKTpOHHAs (MoJjieBasi) AMHUCCHs. XapaKTEPUCTUKU HCTOYHHKOB 3JIEKTPOHOB.
VY1paBieHne 3JIeKTPOHHBIMU U HIOHHBIMU ITyYKaMHU. DJIEKTPOHHAs JIMH3A.

Pa3znes 2. MeTobl MUKPOCKOIIUY

PacTpoBasi 3J/IeKTPOHHasi MHMKPOCKONHA. YCTPOICTBO pacTpOBOIO 3JIEKTPOHHOIO
MUKpockomna. BropuuyHas »snexkTpoHHas oAMuccHs. BTopuuHble SJEKTpOHBI U 0OpaTHO
paccessHHbIC  DJEKTPOHBI.  JIeTeKTOpBl  31MeKTpoHOB. @DopMHpOBaHHME H300paKEHHN B
SMUCCHOHHBIX PEXHMAaxX PAacTPOBOrO 3JIEKTPOHHOrO MHKpockoma. KoHTpacT u300pakeHUi.
WNudopmaTuBHBIE BO3MOKHOCTH SMHCCHOHHBIX PEXKUMOB. [IpocTpaHCTBEHHOE pa3pelieHue.
CrnenuanbHble  PEKHMMBl  PAaCTPOBOrO  AJIEKTPOHHOIO  MHUKpOCKomNa. Merposorudyeckue
XapaKTEPUCTUKU PACTPOBOM JIEKTPOHHON MUKPOCKOIIHH.

IIpocBeunBaomasi  JJeKTPOHHAsE MHKpockonusi. (CxemMa  MPOCBEYMBAIOLIETO
AJIEKTPOHHOI'0 MUKpOCKoIma. TUrbl KOHTpacTa N300pakKeHUsI B IPOCBEUYUBAIOIIEM JIEKTPOHHOM
MUKpOcKore. MeToapl TOArOTOBKA OOBEKTOB JJsi HCCIEAOBAHUNA B IPOCBEUYHBAIOIIEM
AIIEKTPOHHOM MHKpockorie. CpaBHeHHE WH(POPMATUBHBIX BO3MOXKHOCTEH M METPOJIOTUYECKHUX
XapaKTEPUCTUK PA3JIMYHBIX TUIIOB 3JIEKTPOHHBIX MUKPOCKOIIOB.

Paznen 3. CnekrpanbHble MeToabl aHaiau3a. /ludpakumoHHble MeTOABI
HCCJIeIOBAHNS

DJIEKTPOHHO-30H0BbIii MHUKpOaHaJM3. BO3HUKHOBEHHE XapaKTEPUCTUYECKOIO U
TOPMO3HOTO PEHTIeHOBCKUX u3nydyeHuil. IIpaBmno Moznu. KauecTBeHHBI aHanu3 c¢
HCIIOJIb30BAaHUEM PEHTIE€HOBCKOI'O U3ITy4YEHUS. 3aBUCUMOCTh MHTEHCUBHOCTU
XapaKTePUCTUUECKOTO PEHICHOBCKOTO H3IIyUeHUsl 3JIEMEHTa OT ero cojep)kaHus B oOpasle.
Matpuunsle 3¢ dextsl. KonnuecTBeHHBIH 3JIEKTPOHHO-30HAOBBIM  aHanmu3. JlokanbHOCTH
onpeneneHui.  PacdeTHbII  METOX  NOCTPOEHMS  IPaJydpOBOYHOM  XapaKTEPUCTUKH.
MeTtponoruueckue  XapakTepUCTUKA  METO/AA.  DJIEKTPOHHO-30H/IOBBIM  MHKpPOaHalIu3 B
IIPOCBEUYMBAIOLIEH 2JIEKTPOHHON MHUKpockonuu. CrenualibHble METOABI AIEKTPOHHO-30H0BOTIO
MHUKpPOAHaJIn3a.

CneKTpocKONnusl XapaKTePUCTHYECKUX NMOTePb YHEPTHHM YJIEKTPOHOB. /[MarHocTuka
HaHoIIeHOK. IHopMaTHBHBIE BO3MOKHOCTH U METPOJIOTUYECKUE XAPAKTEPUCTUKH.

Metoabl 37eKTpoHHOH cnekTpockonuu. Osxe-3¢pdexkr u BHemHuit ¢Gorodddekr.
BakyymHbIe ycnoBUs. AHATU3aTOPbl JHEPTUH IEKTPOHOB. OKe-371EKTPOHHAs CIEKTPOCKOIUS U
PEHTI€HO(POTOIIEKTPOHHAS CTIEKTPOCKOTHSL.

B3anMmopeiicTBMe HOHHBIX MYYKOB C TBepPAbIM TeJOM. BTOopuuHas MOHHAs IMHCCHSL.
Macc-crieKTpoMeTpusi BTOPUYHBIX HOHOB. Y CTPOMCTBO Macc-cieKTpoMeTrpa. MeTposornueckue
XapaKTepUCTUKU METO/a.

HNuTerpanbubie MeTOAbI OnpeaeaeHUs pa3MepoB HaHOo4YacTul. CelMMEHTalMOHHBIN
aHanu3. MeTonpl paccesHMs CBETAa: pENEeBCKOE paccesiHue, IHMHAMHYECKOE paccesHue.
[IpenenpHbIE BO3MOXKHOCTH METOJ/IOB paccesHus cBeTa U (u3ndeckue orpaHuueHus. Paccesnue
peHtreHoBckoro wusnmydeHus. Meron Illepepa. ManoyrioBoe paccesstHue PEeHTTE€HOBCKOTO
W3JIy4EHHUS.

4. O0beM y4eOHOMH JUCHHUILINHBI

B 3aueTHbIX B akanem.
Bunsl yaeOHOM paboThI eIMHUIIAX gacax

O0mas TpyA0eMKOCTb JUCIHHILIMHBI 10 Y4eOHOMY IVIAHY 4 144
KonTaktHas padora (KP): 1,89 68
Jlexuuu (Jlek) - -

JlaGopatopusie 3ansaTus (J1ad) 0,94 34
[Tpaktuueckue 3arstus (I13) 0,94 34
CamocrositesbHas padora (CP): 2,11 76
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KoHTakTHas camocTosaTenbHas paboTa 511 0,2
CaMocCTOsATEIbHOE U3YUYEHHE PA3AEIOB IUCHUIIMHbI ' 75,8
Bua konTposs:
3ayeT ¢ OLEHKOM + +
Buj1 H”TOr0BOro0 KOHTPOJIS: 3auer c oueHKoi
B 3aueTHbIx B actp.
Bunsl yueOHoii paboThI €AUHULIAX yacax
O01mas Tpy10eMKOCTh JMCHUILIHHBI 110 Y4e0HOMY ILUIaHy 4 108
KonTaktHas padora (KP): 1,89 51
Jlexuun (Jlek) - -
JlaGopaTtopHsbie 3ansaTus (J1ad) 0,94 34
[Tpaktueckue 3anstus (I13) 0,94 25,5
CamocrositesbHasi padora (CP): 2,11 57
KoHTakTHas camocTosTelbHas paboTa 511 0,15
CaMOoCTOSATEIbHOC U3YICHHE PA3ACIIOB TUCITUTIIHBI ' 56,85
Bujx koHTpOJIS:
3a4eT ¢ OLEHKOMI + +
Buj1 H”TOrOBOr0 KOHTPOJIS: 3a4er c oueHKoi

AHHOTanms pabodeid MporpaMMBbl TUCITUTUTHHBI
«CHHTEe3 HAHOYACTHIL B JKMIKHX Cpeaax»
(51.B.08)

1. Heanr aucuumimubl - NpuoOpeTeHHE OOYYAIOIIMMMCA 3HAHUM M KOMIIETEHIUH B
o0JacTu CHHTE3a HAHOYACTHIl U HAHOMAaTEPHUAIIOB KUIKO(PA3HBIMU METOIAMHU.

3agaya IMCUMILIUHBI - GOpMUPOBAHUE Y O0YJAIONIUXCS CHCTEMHBIX TNTYOOKMX 3HAHUI
B 00NAaCTH XWMHYECKUX, (DU3MUECKMX U OMOJOTMYECKHX METOJOB CHHTE3a HAaHOYACTHUI[ U
HAaHOMATepHaJiOB, MOHUMaHUS OOLIMX 3aKOHOMEPHOCTEH MOJy4eHHs] TaKUX MaTepHalioB;
BbIpabOTKa Ha A3TOH OCHOBE CHCTEMHOIO MOJXOAa K ITOCTAaHOBKE, BBIMOJIHEHUIO HAayYHBIX
UCCJIEIOBAaHUM B yKa3aHHOW 00JacTH, CIIOCOOHOCTH AHAJIU3UPOBATh U KPUTHUYECKH OLICHUBATh
MOJIy4aeMble€ pe3yJbTaThl, Mpejiaratb MyTH PEHICHUs MOCTABIEHHBIX 33/1a4 U HAXOAWUTh CPEIn
HHUX ONTHMAaIbHBIN.

2. B pe3yabrare wu3ydYeHMs JAUCHUIUIMHBI O0y4YawIIMiici MO0 mNporpamMmme
MATUCTPATYyPhI J0JIKEH:

Obnadamyp CIeNYIOMUMU KOMIETSHIIMSIMHU:

®opmupyeMble KOMIIETEHIIUU NHaukaTopbl 10CTHKEHUS] KOMITETeH M i

IIK-2 Cnoco6en camoctosTenbHo pooauTsh | IIK-2.1. ®opmupyer TpeboBaHus K

HAaY4YHO-UCCJIICTOBATCIIbCKUC pa6OTBI Io SKCIICPUMCHTAJIbHBIM 06pa3uaM
CO3aaHuA, UCCICTOBAHUIO U ITPUMCHCHUIO HaHOMATCPUAJIOB U HAHOCUCTEM U
HAaHOCHUCTEM N HAHOMATCpHUaIOB pE3yiabTaTaM HAYYHO-UCCIICA0BATCIIBCKUX

paboT 1o ux pazpaboTKe;

IIK-2.2. BeibupaeT MeTOAbI ¥ CpEACTBa
MPOBEJICHUS UCCIIEAOBAHUN U Pa3pabOTOK;
IIK-2.3. Onpenensietr MyTH pelieHus HayIHbIX
Y TEXHUYECKHUX 3a7a4d B 001acT padboT 1Mo
CO3/IaHHIO, UCCIICIOBAHUIO U TIPUMEHEHUIO
HAHOCHCTEM M HAaHOMAaTEepHAJIOB

IIK-4 Cnoco6en nipeacrasisath uctopuueckue | [MK-4.1. Ananusupyer coBpeMeHHOE
ATamnbl pa3BUTHUSI HAHOTEXHOJIOTUH, COCTOSIHME Y UICTOPUYECKUIU MYyTh pa3BUTHUSA
BAKHENIINE OTKPBITHSI OTE€UYECTBEHHBIX HaHOTexHoJoruu B Poccuiickoit deneparuu u
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YYEHBIX, HanboJIee aKTyaIbHbIC TTPOOJIEMBI, B MHpE;

CBSI3aHHBIE C CO3/IaHUEM M IIPUMEHEHHEM IIK-4.2. ®opmynupyet Hanbojee aKTyaIbHbIC
HAaHOCHCTEM M HaHOMaTepuasioB B Poccuiickoil | mpoOiieMsl, CBSI3aHHBIE C CO3/IaHUEM U
®denepanv 1 B MUpe IIPUMEHEHUEM HAaHOCHCTEM U HAaHOMAaTEpUAJIOB

B Poccuiickoit @enepanuu v B MUpe

3HamMb.
- KJIacCU(UKALIMIO HAHOYACTHI] M HAaHOMATEpUAJIOB, OCHOBAaHHYIO Ha MEPHOCTH
00BEKTOB, CIIOCO0AX MOTYYCHHUS, CBOMCTBAX CPE/IbI IPOBEICHUSI CHHTE3A;
- TEOPETUYECKUE OCHOBBI IPOLECCOB KPUCTALIM3ALMK B KUAKUX Cpelax, OCHOBHbBIC
dakTopbl, BIUSIONIME HA O0Opa3oBaHWE 3apOABINICH KPUCTAJUIM3AIMH W CKOPOCTh POCTa
HaHOYaCTHII;
- 3aKOHOMEPHOCTH  MPOTEKAIOIIMX  IMPOLIECCOB TNPH  CHHTE3€ HAHOYACTHI] U
HAaHOMAaTEPHAaJIOB B JKUIKUX (a3ax U Ha TpaHHIle pa3zena ¢as;
- 3aKOHOMEPHOCTH COBOKYITHOCTH YCIIOBHH IPOBEICHUS CHHTE3a U OCOOCHHOCTEH
XUMHUYECKHX, (U3MUECKUX U OHOJOTMYECKHX IMPOLIECCOB, NPUBOAIIUX K IMOIY4YEHUIO
HAaHOYACTHI] 1 HAHOMATEPHUAJIOB;
- QIrOPUTMbl  IIPOTHO3UPOBAHUS  JIUCIIEPCHOCTH U CTPYKTYpPhl HAHOYACTUL U
HaHOMAaTEPHAJIOB.

ymems.
- (dbopMyIpoBaTh TpeOOBaHUS K MaTepraiaM U ONpeaeaTh 3 (HEeKTUBHBIC ITyTH CUHTE3a
HAHOYACTHI] 1 HAHOMATEPUaJIOB C KOMILIEKCOM 3aJaHHBIX CBOMCTB AJII KOHKPETHBIX oOiacTei
MIPUMEHEHUS,
- HaXOJUTh U UCIIOJIb30BATh JUTEPATypHbIE UCTOYHUKHU, 0a3bl JaHHBIX U KOMMEPUECKHE
MporpaMMHBIE TPOJYKTHI, M PEIIaTh 3aJaud MO CO3/IaHUI0 HAHOYACTUII M HAHOMATEepUaJIOB
Pa3IMYHON MPUPOJIBI, TUCTIEPCHOCTH U COCTABA;
- MPUMEHATh  TEOPETUYECKHE 3HAHWA O CrIocobax CHUHTE3a HAHOYACTHI[ U
HAaHOMAaTEpPHUAJIOB Uil PELIEHUs MCCIEI0BATEIbCKUX M NPUKIAJAHBIX 3a/1ad, B TOM YHCIE B
MEXIUCITUTUTMHAPHBIX 00JIaCTsIX.

61a0emv.
- MeTOJIaMU pabOThl C HAyYHO-TEXHUYECKOW, CIIPABOYHOUN JTUTEPATypOd M AIIEKTPOHHO-
OMOIMOTEYHBIMA pECypCaMy TI0 TEOPETUUECKMM M TEXHOJOTMYECKHM acleKTaM CHHTe3a
HAaHOYACTHI] © HAHOMAaTEPHUaJIOB;
- OCHOBHBIMHM METOJIaMH CHHTE3a HAHOYACTHUIl U HAHOMATEPHAJIOB PA3IMYHON MPUPOJIHI,
JUCIIEPCHOCTH U CTPYKTYPBI;
- OCHOBHBIMH TIpHEMaMHU HAXOXJACHHUS W MCIOJIb30BaHUS CIPABOYHBIX JINTEPATYpPHBIX U
KOMIBIOTEPHBIX 0a3 JaHHBIX MO CHHTE3y HAHOYACTUIl M HAHOMATEPUAIIOB KUIKO(DA3HBIMHU
METO/IaMH;
- CIOCOOHOCTBIO U TOTOBHOCTHIO K pa3pa0OTKe HOBBIX METOJOB CHHTE3a HAHOYACTHUI[ U
HAaHOMATEPHAJIOB M WX TMPUMEHEHHIO B CAMOCTOSTEIHHOM HAYYHO-HCCIIETOBATEIHCKON
JIeATEeTbHOCTH.

3. KpaTkoe coaep:kaHue TUCHUTLINHBI

Pa3nea 1. OcHOBBI Iponecca KPUCTAUIN3ALMHI B JKUAKHX Cpefax

1.1. BBenmenume. BapuanTbl kinaccupUKAIMM METOJOB TIOJYyYEHUS HAHOYACTHI[ H
HaHOMaTepuanoB. Duznyeckue, XUMHUYECKHE, OUONIOTHUYeCKHe M KOMOMHUPOBAHHBIE METOJIBL.
Oco0eHHOCTH TTOTyYeHUs HYJIb- OJHO-, ABY- U TPEXMEPHBIX HAHOMATEPHUAJIOB.

1.2. Craguu mporiecca KpUCTAIU3AIMU - OOpa30BaHHE IIEHTPOB HYKJIEAIMH, POCT
HaHo4YacTHIl. [ OMOTE€HHOE M reTeporeHHOe 3apoiblieo0pa3zoBanne. Kputnueckuii 3apoIbIi.

1.3. OcHOBHBIE TEOPUU POCTA KPUCTAUIOB. BiuMsiHUE pa3MUHBIX apaMETPOB CUCTEMBI
Ha CKOPOCTb 3apOAbIIIIe00pa30BaHUs U KUHETUKY POCTa HAHOKPUCTAILIOB. CriocoObl 3aMeIIeHUs
pocTa JiIsl CHHTE3a HAHOYACTHUI] KOHTPOJIUPYEMOTO pa3Mepa.

1.5. Ponp mnpoueccoB OcCTBalbioBa CO3PEBAaHUSI M arperaiud HaHOKPUCTAIIOB B
mpoleccax CHHTe3a HAHOYACTHUI[ B JKUIAKUX cpenax. Ctabunmm3aius HaHOYACTHI] B pacTBOpax -
3JIeKTpOCTaTUYEeCKasi, aIcOPOLIMOHHASI, XeMOCOPOIIMOHHAs, CTepUYecKasl.
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1.5. Kpucrammmzanus T1pu  TepechlllieHnd W mnepeoxiaxacHun.  CrnocoOsl
KpUCTAJUIM3ALUH.

Paznen 2. CHHTE3 HAHOYACTHI METOAAMH OCAKICHUSA

2.1. OcHOBHBIE XMMUYECKHE PEAKIIMH, MPUBOISAIINE K CUHTE3y HAHOYACTUI] U KHUIKUX
cpelax U X KOHTPOJIUPYEMOMY BBIJEICHUIO U3 PACTBOPOB.

2.2. Tlonyuyenue HaHoOuacTull 30i10Ta - MmMeron TypkeBuuya um meron bpacra. Cunres
HaHOYACTHI[ cepeOpa, IUIATUHBI, NAIAAus U APYrux OnaropoaHbix MetaywioB. [lomydenue
HaHouacTHIl Hecepudeckoir Gopmbl. CHHTE3 HAHOCTEPKHEH METAJUIOB - POJb 3apOJIbIIIei
Kpuctaum3anuu U go06aBok [IAB. MexaHusMm pocTa HAHOCTEP)KHEH METaIOB B IKUIKHUX
cpenax. OCOOEHHOCTH CHHTE3a HAHOYACTHUI[ METAUIOB B (opme KyOOB, MpU3M, ABaJILATH-
TPaHHUKOB U Jp.

2.3. CuHTEe3 MarHUTHBIX HAHOYACTHI] B MOJIAPHBIX M HEMOJSPHBIX cpenax. Crabunm3anus
HAHOYACTHI] U MOJIyYEHUE MAarHUTHBIX KUJIKOCTEH.

2.4. OcHOBHBIE CITIOCOOBI CHHTE3a MOJYIPOBOJHUKOBBIX HAHOUYACTHUIL - KOHTPOJIHPYEMOTO
OCXKICHMSI, TMOCTPOCHUS KIACTEPOB, MOJIEKYISPHBIX MPeKypcopoB. OCHOBHBIE (DAKTOPHI,
BIUAIONINE HA pa3Mep CHUHTE3UPYEMBbIX HAHOYACTHI] TMOJYNPOBOAHUKOB. Kunetnueckuit
KOHTPOJIb pPOCTa HAHOYACTHUI[ MOJYNPOBOJHUKOB. CHHTE3 aHHM30TPOIHBIX HAHOYACTHUI]
MOJIYITPOBOTHUKOB - HAHOCTEPKHEH, Pa3BETBICHHBIX CTPYKTYP.

2.5. [IpumeHeHre METOIOB OCaXICHUS AJIi CHHTE3a HaHOUYACTHI], COCTOSIINX U3 CIJIaBa
METaJIOB, CO CTPYKTYPOM siIp0-000JI0YKa, MHOTOCIOMHBIX CTPYKTYp. CHHTE3 HAHOYACTHIL
OKCHJIa KPEMHUS M HAaHOKOMIIO3UTOB - MHOTOCJIOMHBIX CTPYKTYp, COCTOSIIIMX M3 METAaJUIOB,
MarHUTHBIX MaTE€PUATIOB WX MOJIYIPOBOIHUKOB M OKCUAA KPEMHHUSI.

Pa3nen 3. AnnapaTHbie MeTObl CHHTE€32 HAHOYACTHIl H HAHOMATEPUAJIOB

3.1. 30ib-rens METOT

OcHoBHble craguu mporecca. (OcCoOEHHOCTH THAPOIU3a U TOJMKOHJICHCAIUH B
HIEJIOYHOM U KHCION cpene. [eneoOpazoBaHre W CHHEpPE3UC. YJAJCHHE PACTBOPHUTENS -
oOpa3oBaHHe Kceporened M a’poreneil. BrmusHue cocraBa peaklMOHHOW Cpelbl U YCIOBUI
MPOTEeKaHUs Tpoliecca Ha MOpP(OJIOTHI0O CHHTE3UPYeMOro HaHomaTepuaina. [lomydenue 307b-
rejb METOJOM HAaHOMATE€pUajIOB Ha OCHOBE OKCUIOB KpeMHHUs U TUTaHa. CUHTE3 30J1b-Tellb
METOJIOM HaHOKOMIIO3UTOB TUIIa "HEOpraHuKa-HeopraHuka' u "opraHuka-HeopraHuka'.

3.2. CuHTE3 HAaHOYACTHUIl B CBEPXKPUTUUYECKHUX KUAKOCTIX

Knaccudukanms MeTo10B CHHTE3a HAHOYACTHUIl 1 HAHOMATEPHUAJIOB B CBEPXKPUTHUECKUX
KUJKOCTAX. POb CBEpXKPUTUYECKOM KUJIKOCTHU MPU CUHTE3E - pACTBOPUTEND, COPACTBOPUTEND,
aHTU-PACTBOPUTEIH, PACTBOPEHHOE BEIIECTBO, PEAKIIMOHHAs cpefia. CXeMbl OCHOBHBIX METOJIOB.

Hcnonbs3oBaHne CBEPXKPUTUUYECKOM BOABI M JUOKCHIA yriepoda [IJs TOJy4eHUs
HaHOYACTHIl. BapuaHThI THAPO- U COTBBOTEPMAIBHOTO CHHTE3a - MOJTYyYEHUE HAHOYACTHI] MPHU
MpOTEeKaHUU (UBNYECKUX U XMUMHYECKUX TMpoieccoB. OCHOBHBIC MapaMeTphl, BIMSIONIME Ha
MOp(}OJIOTHIO CUHTE3UpPYEMbIX HaHoMaTepuasioB. [lepumonuyeckuii U HempepbIBHBIA CIIOCOOBI
OpraHu3aly THAPO- U COJIbBOTEPMAIBHOTO CHMHTE3a. BUIbI aBTOKIABOB, HUCIOIb3YEMBIX s
CHHTE3a HAHOYACTHII.

I'mapo- u conbBOTEpMaNbHBIM CHUHTE3 HAHOYACTHI] METAJIOB, OKCHUJIOB METAJIIOB,
MTOJTYITPOBOTHUKOB.

l'uapoTepMalibHBIA  CHHTE3 HAHOYACTHI[ IIEOJIUTOB M IIEOJIMTOB C HAHOTOPUCTOM
CTPYKTYpOil.

3.3. CuHTe3 HaHOYACTHII TPU (U3UIECKOM BO3JCHCTBUU HA PEAKIIMOHHYIO CPEIY

Oco0eHHOCTH CHHTE3a HAHOYACTHI] MPU MUKPOBOIHOBOM Harpeme. [ uapoTepManbHBIN
CHUHTE3 C MUKPOBOJIHOBBIM HarpeBOM.

CuHTe3 HAHOYACTUIl TPHU BO3JACHCTBUU YIbTPAPHUOIETOBOTO, PEHTTEHOBCKOTO U
PaZ0aKTUBHOTO U3TYYECHHUS.

MexaHu3M CUHTE3a HAHOYACTUL [TPU ACHUCTBUU PA3IUYHBIX BUIOB U3TyUCHUSI.

YpTpa3zBykoBoe BO3/ICHCTBHE. Cunres HAHOYaCTHUI] c aMmopdHOi u
HAaHOKPHUCTAJUIMUECKOU CTPYKTYpOH.

3.4. OOpa3oBaHuMEe HAHOYACTHUI[ TMPU PACHBUICHHH PAaCTBOPOB B IUIaMEHU (MOKpOE
C)KUTAHUE)
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BeimapuBanne u nmponu3 a’po3oss. BiusHHMe cocTaBa HMCXOJHOrO pacTBopa H
TEXHOJIOTUYECKUX IapaMeTpoB IIpolecca Ha pa3Mep U MOPQOJIOTHIO CHHTE3UPYEMBIX
HaHoyacTHll. CrnocoObl pachbUICHHs] >KUIAKOCTH. ATJoMepanusi HAHOYACTUL U TOJy4YeHHe
HAHOIIOPUCTHIX MAaTEPUAJIOB.

3.5. Kpuoxumuyeckuii METOJ] CHHTE3a HAaHOYACTHI]

OcHoBHble cTaguu mnporecca. CrnocoObl 3aMOpaKUBaHUS U YJAJICHUS PaCTBOPHUTEIS.
Hcnonb3yemble X1a10areHThl.

3.6. DIIEKTPOXUMUYECKUI METO/ MTOJIy4E€HHSI HAHOMATEPHAJIOB

KaronHbie 1 aHOJIHBIE MTPOLIECCHI, PUBOIAIIME K CUHTE3y HaHOMaTepuasioB. [lomydyenue
HAaHOCTPYKTYPUPOBAHHBIX IOKPBITHM. JEKTpoOcaxJeHue HaHodacTul. DopmMupoBaHue
KOMIIO3UTHBIX TOKPBITUH, COCTOSIIMX M3 METaljla M OCaXJIEHHBIX HaHodacTull. OOpazoBaHue
HAHOIMOPUCTHIX MaTepuanoB. CUHTE3 HAaHOBOJIOKOH B ITIOPUCTBIX MaTepuaiax.

3.7. MaTpuuHbI#i (TEMIUIATHBIN) CHHTE3 HAHOYACTHUI] 1 HAHOMAaTEPHAJIOB

CunTe3 HaHOYacTHI] B chepruecKuX M HechepruuecKuX MHIEIaX, MHUKPOIMYIbCHSIX.
OcHoBHbIe (haKTOpPBI, BIMSIONIME Ha pazMep u GopMmy, CHHTe3upyeMmbix HaHoyacTtuil. CHHTE3
HAHOYACTHI] B MUKPOAMYJIbCHUSIX B CBEPXKPUTUYECKOM OKCHUJE YIIIepoaa.

Hcnonb30BaHrWe TeKCArOHANBHBIX M KYOMYECKUX JKUIKOKPUCTAJUIMYECKUX a3zax B
KauyeCTBE MATPHULBI /Ul CHHTE3a HAHOMATEPHAJIOB.

[TonyyeHnue Me30MOPUCTBIX CUITUKATOB.

CuHTe3  HAHOKOMIIO3UTOB  HaHodacTula-AeHApuMep. (OCOOEHHOCTH  CTPOEHUs
JIEHAPUMEPOB U Ccrmoco00B (HopMHpPOBaHUS HAHOKOMIIO3UTOB B 3aBUCUMOCTH OT YpPOBHS
reHepaluu JIeHIpUMepa.

3.8. buonoruyeckrue MeTo/1bl CUHTE3a HAHOYACTHUIL

BHyTpukiieTouHbIi CcHHTE3 HaHodacTul. MarHetob6akTepuu, MarHerocoMmbl. CuHTE3
HAHOYACTHI[ C  HCHOJb30BaHUEM (eppuTHHA. BHEKIETOYHBIH CHHTE3 HAHOYACTHII,
(dbopMHUpOBaHNE MOPUCTHIX HEPAPXUUECKUX CTPYKTYP.

3.9. Ilony4yeHne HaHOMATEPHAJIOB IPU CaMOOPraHU3allui HAHOYACTHULL

CamMoopranuzanusi Mmoj JEWCTBUEM KaNWUISPHBIX, TPABUTAIIMOHHOM M LIEHTPOOEKHOM
CWJI, JACUCTBUM DJIEKTPUYECKOTO W MAarHUTHOro Imoyil. MarpudHas camMoOpraHu3alusl.
®opmMupoBaHue IUIOCKUX U OOBEMHBIX CTPYKTyp. @DOpMHpOBaHUE CBEPXpPEIIETOK,
YIOPSIOYCHHBIX aHCaMOJielt OMHApHBIX HaHOYacTULl. buoMumeTnueckue HaHoOMaTepHAaIbL.

4. O0beM y4eOHOH JUCIHILJINHBI

B 3aueTHBIX B akanem.

Bunsl yueOHoI paboThI eIMHHIIAX Jacax
O0mas TpyA0EMKOCTh JMCIHHILIMHBI 10 Y4eOHOMY IVIAHY 4 144
KonrakThas padora (KP): 1,42 51
Jlexmm (Jlek) 0,47 17
JlaGopatopusie 3ausTus (J1ad) 0,47 17
[TpakTueckue 3anstus (I13) 0,47 17
CamocrositebHas padora (CP): 2,58 93
KonTtakTHas camocTosiTenbHas paboTa 558 0,2
CaMoCTOATEIbHOE NU3YUYEHHE PA3AEIOB IUCHUIIMHbI ' 92,8
Bua konTpois:
3aueT ¢ OLEHKOMI + +
BuJ HTOroBOro KOHTPOJIA: 3auer ¢ oneHKOit

B 3aueTHbIx B actp.

Bupl yue6HO# paboThI eIMHUIIaX gacax
OO0uast TPyA0eMKOCTh JHCHHMILIHHBI 10 Y4eOHOMY IUIAHY 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
CamocrositebHas padora (CP): 2,58 69,75
KonTakTHas camocTosTeNbHas padoTa 558 0,15
CaMOCTOsITEeIbHOE H3YUCHHE PA3/ICIOB JUCITUILIHHBI ' 69,60
Bua konTposs:

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

AHHOTanus pabodeii MporpaMMBbl TUCITUTUTHHBI
«I"'a30¢a3Hble nmpouecchbl MOJYYeHUSA HAHOMATEPHUATIOB)
(51.B.09)
1. Hensr aUCHUIUIMHBI — TpUOOpEeTEeHHE 3HAHWW, YMEHUH © (QopMHUpOBaHUE

KOMIICTCHIIMA B OOJIACTH TCOPUM W MPAKTHUKU HCIIOJB30BAHHUS (PU3NYCCKUX M XHUMHUYCCKUX
METOJIOB IOJIyUYEHHS] HAHOMATEPHAJIOB B ra30BOM (pa3e, B TOM YKCIC HAHOYACTHI], HAHOHUTEH U
HAHOTPYOOK, TUICHOK M TOKPBITHHA, MAaCCUBHBIX HAHOCTPYKTYPUPOBAHHBIX M MHKPOMOPHUCTBIX
MaTepHaJoB.

2. B pe3yabTare wu3yYeHHsl IUCHUILVIMHBI O0y4YAWUIWIiCS MO MporpaMmme
MATHCTPATYPHI I0JIKEH:

Obaadamyp CIENYIOUMMA KOMIICTCHITUSIMU

(I)opanyeMble KOMIICTCHIIUHA I/IH)II/IKaTopr JOCTHKEHUS KOMIIeTeHIIMIi

ITIK-1 Criocoben IIK-1.3. BnazseeT onpITOM OIpeeIeHus] CTPYKTYPBI
JMarHOCTHPOBATh CTPYKTYPY MaTepHala ¢ UCTIOIb30BaHUEM TU(PPAKIINOHHBIX U
Marepualia Ha MUKPO H CHEKTPAIBHBIX METO/IOB;

HaHOYpPOBHE IIK-1.4. BnaseeT onbITOM OIpeIeIeHUs] CTPYKTYPBI

HAHOMATCPUAJIOB U HAHOCTPYKTYPUPOBAHHBIX CPEA C
HUCIIOJB30BaAHHEM CKaHI/Ip}/'IOIJ_Ieﬁ 30HI0BOM MHKPOCKOIINH.

IIK-2 Cnocob6en camoctositensho | ITIK-2.1. ®opmupyer TpeGoBaHuUS K IKCIIEPUMEHTAIbHBIM

POBOJIUTH HAYYHO- o0pa3iaM HaHOMaTePHaJIOB U HAHOCHCTEM U PE3yJbTaTam
HCCIIeI0BATENbCKUE PAOOTHI 11O Hay4HO-UCCIIEIOBATEILCKUX padoT M0 UX pa3paboTKe;
CO3/1aHHUsI, UCCIIEJOBAHUIO U ITK-2.2. Beibupaer MEeTO/bI U CPEACTBA TIPOBEICHUS
NPUMEHEHHUIO HAHOCUCTEM U UCCIIeIOBaHUM U pa3paboToK;

HaHOMaTepHaJoB IIK-2.3. OnpenensieT myTy pelieHns HaydHbIX U

TCXHUYCCKUX 3a1a4 B obactu pa60T 1O CO3JJaHHIO,
HCCICOJOBAHUIO U MPUMCEHCHUTIO HAHOCUCTEM U

HaHOMaTEPHAJIOB

ITK-4 CriocobeH npeacTaBisiTh IIK-4.1. Ananu3upyer COBpEMEHHOE COCTOSIHUE U
HCTOPUYECKHE 3TAIBI PA3BUTHS HMCTOPUYECKUH MYTh Pa3BUTUS HAHOTEXHOJIOTUH B
HAaHOTEXHOJIOTUHU, BaKHEUIINE Poccutickoii denepanuu U B MUPE;

OTKPBITHS OT€YECTBEHHBIX IIK-4.2. ®opmynupyeT Haubosee aKTyalbHbIe TPOOIEMBI,
yUYeHbIX, HanOoJiee akTyalbHbIe CBSI3aHHBIE C CO3/IAHUEM U IIPUMEHEHUEM HAHOCUCTEM U
po0JIeMbl, CBSI3aHHBIE C HaHoMaTepuasioB B Poccuiickoit denepanuu u B MUpe

CO3JaHUEM U HpI/IMeHeHI/IeM
HAHOCHUCTEM U HaHOMaTepI/IaJ'IOB B
Poccuiickoit denepaiuu u B
MUpe

3HAMb.
- (1)I/ISI/IKO-XI/IMI/I‘IGCKI/IG OCHOBBI M€TOJIOB IOJTYUYCHUA HAHOYACTUI] U HAHOMATCPHUAJIOB B ra3oBoOu

dasze;
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— OCHOBHBIC ()M3NYECCKHE U XMMHUYECKHE METOJIbI MOIyYeHUSI HAHOYACTHI] 1 HAHOMAaTePHAJIOB B
ra3oBoi (ha3e U MepCreKTHBBI UX TPUMCHEHHS;
— OCHOBHBIC TEXHOJIOTHYECKHE OIepanud W 00OpyJOBaHUE ISl MOJYyYCHHS HAHOYACTHIl U
HaHOMAaTepHaJIoB B Ia30Boil (ase;
- TpeOOBaHUS K KayeCTBY CBHIPbS M IIOJIyYAaEMbIX MPOAYKTOB [UIS PAa3IMYHBIX METOJOB
NOJTy4eHHs HAHOYACTHUI] U HAHOMATEePHAJIOB B ra30BOM (a3e.
ymems:
- BBIOMpaTh HEOOXOIUMBI METOJ] CHUHTE3a HAHOYACTUI] W IOJYYCHHUs HAHOMATEpHAJOB B
ra3oBoil daze ¢ yuyeroMm TpeOOBaHUIN K Ka4eCTBY MPOAYKTA H SKOHOMHUYECKUX MTOKa3aTeIeH;
- ONTHMHU3UPOBATh MTAPAMETPBI BHIOPAHHOTO METO/Ia CUHTE3a I10/1 KOHKPETHBIC LM U 3aa4H.
gnademsn:
— HaBBIKAMH HCIOJb30BaHHUS TEXHUYECKUX CPEICTB JJISI U3MEPEHHS M KOHTPOJS OCHOBHBIX
napaMeTpoB TEXHOJIOTUYECKUX IPOILECCOB IMOJNYyYCHHsS HAHOYACTUI[ M HaHOMATEpUAIOB B
ra3oBoi (ase;
- HaBbIKAMU aHaJIM3a HAYYHO-TEXHMYCCKOW JUTEpaTypbl B OOJACTH METOJOB IOJNyYCHHS
HAHOYACTHUI] U HAHOMATEPHAJIOB B I'a30BOM (a3e.

3. KpaTkoe coaep:kanue JUCHUIIIHHBI

Pa3zpnen 1. dusnyeckue MeTOAbI MOJTYYCHUSI HAHOMATEPUAJIOB

1.1. Beenenue. Knaccuduxanus METOI0B MOJYYCHHUS] HAHOYACTHUI] U HAaHOMATEPHUAJIOB.
dusnueckue, XUMHUYECKUE, OHMOJIOTMYECKHE U KOMOMHHMpOBaHHBIE MeToabl. OcobeHHoCTH
[IOJIyYEHUS HYJIb- OJHO-, IBY- U TPEXMEPHBIX HAHOMATEPUAJIOB.

1.2. ®dusuyeckue MeTOAbI TMOJYy4YeHHs HaHodacTHN. Bosronka-necyonumarius.
Jlazeprass abnsuus. JlucneprupoBaHWE B 3JCKTPOAYrOBOM  paspsige. MexaHWdecKoe,
yIABTPa3BYKOBOE€ M JETOHALMOHHOE M3MellbYeHue. MeToa  B3pBIBAIOIIMXCS  MPOBOJIOK.
OnekTpouckpoas 3po3us. [lnazmennas cheponauzanus yactull. KpruoreHHble METOBI.

1.3. ®usuyeckue MeTOABI MOJYYECHHS MACCHBHBIX HAHOCTPYKTYPHPOBAHHBIX
matepuanoB. lHTeHcuBHas muactuueckas naedopmanus. HampaBiieHHas KpuCTaIM3aLUs
aMop(HBIX CIUIaBOB U cTekod. [IpeccoBanue u cnekaHue (pa3HOBUIHOCTHU CIIEKAHU).

1.4. ®dusnyeckue MeTOAbI NMOJYYeHUs] IJIEHOK M NMOKpbITHMii. KamenbHblil MmeTon,
METOJ COMHMHIOBaHUs. Metoa norpykenus. Hanbuienue (TepmMudeckoe, 3J1€KTPOHHO-TY4EBOE,
MaraerpoHnHoe). Ilondarue o6 snurtakcuu. MonekyisipHO-iydeBast snuTakcus. Jlutorpadus u
HaHOJIUTOrpadus.

Pazjnen 2. Xumuyeckne MeToIbl MOJTy4eHHs] HAHOMATEPHAJIOB B ra3oBoii (aze

2.1. Tunbl npexkypcopoB, Tpe0OBaHHMsI K NpeKypcopaMm W HX cuHTe3. [lonsrue
IpeKypcopa, BO3MOKHbIE IPEUMYIIIECTBA, TPEOOBaHUA K MpeKypcopaM. OCHOBHbIE IPUHIUIIBI —
CTaJuM TOJX0/a K BBIOOPY M au3aiiHy npekypcopoB — MOC ¢ MOJEKYyISpPHBIM CTPOSHHEM.
Tumel npeKkypcopoB, NPUMEPHI peaknii CUHTE3a. MeTObl OLIEHKU CTEPUYECKUX 3aTPYIHEHUN U
MEXMOJIEKYJISIPHBIX ~ KOHTakToB. CpaBHUTENbHAs OIEHKA OJKPaHUPYIOIIEH CIIOCOOHOCTH
OCHOBHBIX THINOB JHrasaoB. [lapooOpa3oBaHue Oera-AMKETOHATOB METaLIOB. JlaHTaHOWIBI.
OcobenHoctu napooOpa3zoBaHUs AJIKOKCHUJIOB. OcobenHoctu napooOpazoBaHUs
LUKJIOTICHTAJUCHUIIBHBIX KOOPAMHALIMOHHBIX COEAMHEHMH — mpeKkypcopoB. [amoreHumsl,
ruapubl. [IpruMeps! uCoab30BaHus AJIsl CHHTE3a HAHOMAaTepUasoB.

2.2. XuMHn4yecKkue TPAHCNOPTHbIE peaKluH. DKCIEPUMEHTAIbHBIE U TEOPETUUYECKUE
OCHOBbI ~ Merona. Ilpomecchl, ompenensmoomnUe  CKOPOCTb  TpaHcmopra.  [Ipumepst
TpPaclOPTUPYEMBIX BEIIECTB. Pa3nerneHne M OUYMCTKA BELIECTB IOCPEACTBOM TPAHCIIOPTHBIX
peaKkui.

2.3. Metoabl XMMHYECKOI0 OCAKACHUSI HAHOMATEPHAJIOB W3 ra3oBoi (asbl, HX
pasHoBuanoctu. Cragum CVD mpomecca. Omnpenenenue, cxema mpolecca, OCHOBHBIC
napameTpsl. Biusiaue ra3zoBoii (azbl Ha mpoTekaHue mpouecca. [IpenMyIiecTBa U HEOCTATKU
merona. Knaccubukamuss meromoB CVD. dynkmumonanbabie 3nemeHTel CVD  ycraHoBOK.
Ob6nacte npumenenuss merona CVD. IlonydyeHne HaHOMAaTepUanoB MPH Ja3epHOM HCIIAPEHUU
atomMoB (a0msauu). IlomydeHne HAHOYACTHI[ TYTEM TEPMHUYECKOTO Pa3JIOKEHHS TBEPIOTO
BELIECTBA.
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2.4. MeTtoabl mnojyyeHusi (HaHeceHUsl) IUIEHOK W mNoOKpbITHH. Kiaccudukamms
METO/IOB HAHECEHMsS] HEOPraHUYECKHX MOKPBHITHMA. XOJIOJHOE Ta30JMHAMUYECKOE HarbLJICHUE.
OnektpoayroBass Metayu3anus. [a3onnameHHoe HambuieHue. llna3MeHHOe HambLIeHUE.
JleToHanmoHHOEe HanblUieHHE. BakyyMHO — KOHJEHCAllMOHHOE HambuleHHe. DyHKIMOHAJIbHbIE
CXEMBI IPOLIECCOB, OCHOBHBIE TAPAMETPBI, TOCTOMHCTBA U HEJOCTATKHU.

2.5. TlonyyeHue YrJepoaHbIX HAHOCTPYKTYp mnocpeacrBom CVD  meroaa.
Cencopuble Matepuajbl. Cunres3 ¢yiepeHoB Ha ycTaHoBKax CMoiu (cxema M MPUHIIMIT
neiictBust). YcranoBku Kpeumepa u Byana mist cuntesa ¢yminepeHoB. O6mactd npUMEHEHHS
¢bymnepenoB. CHHTE3 YIIIEPOJHBIX HAHOTPYOOK (CXeMa YCTaHOBKHM W TNPUHIUI JEUCTBUSA).
OO6nacTi TPUMEHEHUS YIJIEPOJHBIX HAHOCTPYKTYP. Mopdosnorus U CBOHCTBA CEHCOPHBIX
MaTepHaoB.

Paznen 3. KomOnHupoBaHHbIEe U MHBbIE METOABI MOJIy4YeHHS] HAHOMATEPHATIOB

3.1. MeToabl mnoJiy4eHHs] MHUKPONOPHUCTBIX MATEPHAJIOB. <«SIIepHBIE» TPEKOBBIC
MeMOpanbsl. MeMmOpaHbl U3 OKCHJOB QIIOMUHHUS, TUTaHa W LHUPKOHHUS, TOJTydyaeMble
3JIEKTPOXUMHYECKUM OKHUCIEHUEM. Matepuaisl ¢ BBICOKOH y/IeJIbHOW MOBEPXHOCTBIO: LIEOJIUTHI,
MOJIEKYJISIPHbIE CUTA, AKTUBUPOBAHHBIE YTJIU.

3.2. KomOMHHpOBaHHBbIC MeTOIbl. MEeXaHOXUMHUUYECKOE PEAKLUU U UX PA3HOBUIHOCTH.
Bosronka meTanioB B cpejie akTUBHBIX I'a30B. XUMUYECKUE aKTUBATOPBI CIIEKAHUS.

3.3. Hanorexnosorusi. [IpoGieMbl ¥ AOCTH)KEHHS HAHOTEXHOJOTMM B CO3JaHUU
MaTepuaioB, IpuOOPOB, YCTPONCTB U MAILLIMH HA COBPEMEHHOM 3TaIlle.

4. O0beM y4eOHOH JUCHUILINHBI

B 3auerHbIx B akanem.

Bunel yue6HOI paboTh eAVMHULAX yacax
O01as TpyA10eMKOCTb JMCHUILIHHBI 110 Y4e0HOMY IJIAHY 4 144
KonTaktHas padora (KP): 1,89 51
Jlexruu (JIek) 0,94 34
JlabGopaTtopusbie 3ansatus (J1ab) 0,47 17
[Tpaktueckue 3anstus (I13) 0,47 17
CamocrositesbHas padora (CP): 2,11 76
KonTakTHas camocTosTenpHas paboTa 211 0,2
CamocCTOsITeTbHOE H3YUCHHE Pa3/IeNIOB JUCITUTUIMHBI ' 75,8
Bua konTpoJs:
3ader ¢ OIeHKON + +
Buj MTOrOBOro0 KOHTPOJIS: 3a4er c oueHKo

B 3aueTHbIX B actp.

Bunet yueGHoit paboThl eAMHULAX yacax
O0mas TPyA0eMKOCTh JMCHUIIJIUHBI 10 Y4eOHOMY IUIaHY 4 108
KonTaktHas padora (KP): 1,89 51
Jlexruu (JIek) 0,94 25,50
Jlaboparopusbie 3ausTus (J1ad) 0,47 12,75
[Ipaktuueckue 3austus (I113) 0,47 12,75
CamocrositenbHas padora (CP): 2,11 57,00
KoHTtakTHas camocTosiTenbHas paboTa 0,15
CaMOCTOsTEIbHOE H3YUCHHE PA3/ICTIOB AUCITUTLIHHBI 2,11 56,85
Bua kouTpoJs:
3ayeT ¢ OIEHKOHI + +
Bua uTOroBoro KOHTpoJIf: 3adeT ¢ OLEHKOI
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AHHOTanus pabouyei mporpaMMsbl TACIUTUTAHBI
«KomnbrTepHble 1 HHPOPMAIMOHHBbIE TEXHOJOTHN Pa3padoTKe HAHOMATEPHATOB»
(b1.B.10)

1. Heap aucuumauHbl — GOPMHUPOBAHKUE KOMIIETEHIIMN B 00JaCTH TEOPUU U MPAKTHKU
UCIIOJIb30BAaHUSI KOMITBIOTEPHBIX W HH(OPMALMOHHBIX TEXHOJIOTUHA ISl Pa3pabOTKH U
WCCJICIOBAHMSI HOBBIX HAHOMATEPHAIIOB, TPHOOPETEHUE 3HAHUI ¥ YMEHUU B 00JaCTH aHAIN3a U
MPEJICTaBICHUS TUTEPATYPHOU U IKCIIEPUMEHTAIbHON HAyYHO-TEXHUUECKON HHPOpMAIIHIH.

3agaya AUCHMILUIMHBI — (OPMUPOBaHHME Yy OOYYAIOMIUXCS HABBIKOB palOTHl ¢
COBPEMEHHBIMH KOMIBIOTEPHBIMH ¥ HWH(GOPMAIMOHHBIMU CPEJICTBAMU JUIS YIYYIIEHUS U
obneryeHuss mporecca pa3pabOTKH HOBBIX MaTEPHAIOB W IMPOLIECCOB, NPEIACTABICHUNH O
BXHOCTU CTATUCTUYECKOTO aHaiM3a IMOJIY4YaeMbIX SKCIEPUMEHTAIBHBIX pE3YyJIbTaTOB M
CIOCOOO0B MOBBIMICHHS KX TOYHOCTU U BOCITPOU3BOJAUMOCTH.

2. B pe3yabrare wu3yYeHHUs JUCUMILUIMHBI oO0y4yamoumuiics 10 mporpamMmme
MarucTparypbl 10/KeH:

Obnadamyp CleyIOIUMU KOMIETEHIMSIMHU:

®opmupyeMble KOMIIETEHIIUH NHaukaTopbl 10CTHKEHUST KOMIIeTeH Mt
ITK-3 Crioco6eH k aHanu3y 1 0000I1IeHUIO ITK-3.3 [Ipou3BOIUT CTATUCTUYECKYIO
PE3YJIBTaTOB HAYYHO-UCCIICIOBATEILCKUX 00paboTKy pe3yJIbTaTOB IKCIIEPUMEHTATBHBIX
pabdoT, MOUCKY U aHAIU3y HaAYYHOH U HCCIIE0BAHUI HAHOCTPYKTYPHUPOBAHHBIX
TEXHUYECKON MHOPMAIIH B 00JIACTH MaTepUajoB.

HAHOTEXHOJIOTUU Y CMEXHBIX IUCLHUIUIMH JUIS
HAy4YyHOW, NATCHTHOM U MapKETUHIOBOI
NOAJEPKKH IPOBOAMMBIX MCCIIEIOBAHUM, K
CaMOCTOSITENIbHOM MOATrOTOBKE IMyOJMKALIUN B
OTC€UYCCTBCHHBIX U 33py6e)KHI>IX U3aaHusaXxX

3namy:

— COBPEMEHHOE COCTOSIHME U TIEPCIICKTUBHBIE TPUMEHEHUS] KOMITBIOTEPHBIX |
MH(OPMALIMOHHBIX TEXHOJIOTHI B HAHOMHAYCTPUU;

— OCHOBHBIE CHCTEMbI OpPTaHU3alluY U XPaHEHHsI HAyYHO-TeXHUYEeCKOW HH(pOpMaInu;

— CIocoO0BI TUTAHUPOBAHUS SKCIIEPUMEHTA,

— CTAaTHCTHYECKHWE HWHCTPYMEHTHl IIJJAHUPOBAHUS OKCIEpUMEHTa UM 00pabOTKH
AKCIIEPUMEHTAIIbHBIX JTAHHBIX;

— CIOCOOBI U UHCTPYMEHTHI 00paOOTKH U MPEACTABICHUS SKCIIEPUMEHTAIBHBIX JaHHbBIX;

— MOJXOJIbI K MOAECIIUPOBAHUIO HAHOCHUCTEM.

Ymemn:

— OCYHIECTBJISITh TMOWCK W aHAIW3 HAYYHOW-TEXHUYECKOW WH(OpMAlUU B JTOCTYITHBIX
HMCTOYHHKAX;

— MPOU3BOAUTH OTOOP OJKCHEPUMEHTATbHBIX (AKTOPOB U TOCTPOEHUE TIJIAHOB
HKCTIEPUMEHTA B 00JIACTH CO3/IaHMsI Ml HCCIICIOBAaHUSI HAHOMATEPHAJIOB;

— TPOBOJUTH aHAIHM3 PE3YJIbTATOB IKCIICPUMEHTAIBHBIX HCCIICIOBAHUN;

— TPENCTaBIATh PE3YIbTaThl SKCTIEPUMEHTAIBHBIX HCCIICIOBAHU;

— BBISBIISTH 3HAYMMOCTH ()aKTOPOB IKCIIEPUMEHTA;

— TMPOU3BOAUTH KPUTHUECKUN aHAIIU3 OMyOIMKOBAHHBIX TAHHBIX;

— MPOBOJUTH MOJIETMPOBAHUE MIPOLIECCOB ABUKEHUS U arperaluu;

— MPUMEHSATH MOJTYYEHHBbIE 3HAHUS ISl PELICHUS HCCIIEIOBATEIbCKUX M MPUKIAJIHBIX
3a/1a4, B TOM YKCJI€ B 00JIACTH HAYKU O HAHOMAaTepuaiax U HAHOTEXHOJOTHH.

Braoemy:

— HaBBIKAMU PAOOTBI ¢ HAYYHO-TEXHUYECKOH, CIPABOYHOM  JIUTEpPATypord W
AIIEKTPOHHBIMU PECypCcaMi, 3aTparuBarOIIUMU (DyHIAMEHTAIbHBIE W MPAKTHYECKHE ACIIEKTHI
pa3paboTKu U MPUMEHEHHUs] HAHOMAaTepUasoB;

— HaBBIKAMU HUCIOJIb30BaHUS KOMIBIOTEPHBIX MPOTpaMM il MJIAHUPOBAHUS U aHATU3a
JKCIIEPUMEHTA;
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— METOJIOJIOTUYECKUMHU TOJAXOAaMH U HaBBIKAMH IMPEJICTABICHUS SKCIIEPUMEHTAIbHBIX
JAHHBIX, B TOM YKCIIE, PE3yIbTaTOB MHOTO(AKTOPHBIX SKCIIEPUMEHTOB;

— HaBbIKAMU OCBOEHHUS W MPHUMEHEHHS HOBBIX KOMIBIOTEPHBIX U HMH(DOPMALIMOHHBIX
MHCTPYMEHTOB TpH pa3paboTKe U MCCIIeI0BAHUN HAHOMATEPHUAJIOB.

3. KpaTkoe cogepkaHue TUCHUILINHBI:

Pazjnen 1 - OcHOBBI TEOpPHH NJIAHMPOBAHMS IKCIIEPUMEHTA

HaHouHaycTpusi M KOMIBbIOTEPHbIE TEXHOJOIHMH. AKTyallbHbIE BO3MOXHOCTH H
MEPCIICKTHBBl ~ MCIIOJNB30BAHUSI ~ KOMIBIOTEPHBIX W WH(MOPMAIMOHHBIX  TEXHOJIOTUHA B
HaHOMHIycTpuH. McTtopuueckuili 0030p NpUMEHEHHUS KOMIIBIOTEPHBIX W HMH(DOPMALMOHHBIX
TEXHOJIOTUH B 00JaCTM XUMHYECKOM TEXHOJOTHH, MAaTepHAIOBEICHUsI W pa3pabOTKu
HAaHOMAaTEPHAaJIOB.

Pangomu3annss ¥ mniaHupoBaHue 3JKcnepuMeHTa. OCHOBHBIE HJIEH, MOCTPOCHUE
CIIOXKHBIX IUIAHOB, KOBapUallMOHHBIA aHanu3. AHaluW3 KOHTPAaCTOB U MHOXECTBEHHBIE
cpaBHEHHUsA. MHOroMepHbId AMCHEPCUOHHBIA M KOBAPUALMOHHBIM aHAIu3, MPEANOJIOKECHUS U
CJIEJICTBUS UX HAPYIICHHUS.

IInanupoBanue MHOro(aKTOPHBIX JIKCINEPUMEHTOB. J[poOHO-(PaKTOpHBIE IJIaH C
pa3IMYHBIM YKCJIOM YpOBHEH, CMEIIaHHbIC IUJIaHbl, I[EHTPAIbHbIE KOMIIO3UIIMOHHBIC IJIaHbI.
[TocTpoeHne 3KCHEpUMEHTAIbHBIX IUIAHOB W aHAJIM3 pe3yJIbTaTOB AKCIEPUMEHTa, METObI
poOacTHOro mjaaHUpoBaHUS Taryuu, IUTaHBI [N CMECe H JPYruX IOBEPXHOCTEH ¢
orpaHuyeHusiMu, moctpoeHue D- u A-onTUManbHBIX IIJIaHOB. AHAIM3 TOBTOPSIEMOCTH U
BOCIpOM3BOANUMOCTH. OneHka 3(PGEeKTUBHOCTH OKCIEPUMEHTAIBHBIX IJIAHOB, CHOCOOBI
noBbIeHUs 3()(PEeKTUBHOCTH TUIaHA, YBOJIOMUOHHOE TUTaHUpOBaHME. [IporpaMMHBIE CpencTBa
JUTSL CTATUCTHYECKOT0 aHalIM3a U TUIAHUPOBAHMSI SKCTIEPUMEHTA.

Paznen 2 - O6padoTka nHpopMauuu B 00J1aCTH HAYK 0 HAHOMATepHaaax

OO0paGoTka »JKCIEPUMEHTAJBHBIX JaHHBIX. OcHOBHBIE 3amaud  00paboOTKH
uH(poOpMalMu B MPAKTUKE HAayYHBIX HCCIIEJOBaHMM B oOiacTu HaHoMmarepuasnoB. OOpaloTka
HKCIIEPUMEHTAJIbHBIX JaHHBIX HA MPUMEpPE TUIMHMYHBIX HCCIENIOBAaHUN B 00JacTu pa3pabOTKH
HaHoMarepHuanoB. IIpakTuueckoe NpUMEHEHHE (QUIbTPAllMM M TEXHUYECKOIO aHajau3a JUis
00paboOTKM HKCIIEPUMEHTATbHBIX JaHHBIX. VICMoNb30BaHME MPOTPAMMHBIX TPOJYKTOB IS
TJIAHUPOBAHUS DKCIIEPUMEHTA, aHAJIN3a U TIPEICTABIICHUS SKCIIEPUMEHTAIBHBIX TaHHBIX.

Bo3MO:KHOCTHM NPOrpaMMHBIX MNPOAYKTOB M HX I[PHMEHEHHE B TEXHOJIOTHH
HaHoMaTepuayoB. CHCTeMbl KOMIBIOTEPHON aureOpbl, TaOIUYHBIE PEAAKTOPBI, SA3BIKU
nporpammupoBanus Ha mnpumepe MSExcel, Matlab, Maxima, Mathcad, Scilab, R, Python.
OcHoBbI ucnonb30Banust Python ans ananmu3a HayuHBIX JaHHBIX. HaydHas skocucrema si3bika
Python: maketsr Numpy, Scipy, Matplotlib. Cratuctuueckas 06paboTka ¢ ucmoab3oBaHreM R u
Python. O6paboTka 1 aHamu3 U300pakeHHil — MpuMeHeHne makeroB Numpy u Scipy, Moaynb
Scikit-image. Mcnonb3oBanue oudaunorexku Matplotlib mist Bu3yanusanuu 1aHHBIX U TIOCTPOCHUS
BBICOKOKQYECTBEHHBIX JIUArPaMM.

Ilonck ¥ aHaJIM3 Hay4YHO-TeXHHYecKOM MHopManuu. VCTOYHUKM Hay4HO-
TexHudeckon wHpopMmanuu. CHCTEMBI OpraHWU3alMK W XPaHEHUsS HAyYHO-TEXHUYECKOM
uHpopmanmu. Metoasl moucka. Kpurepun >pQexkTuBHOCTH (MIOTHOTA, TOYHOCTH) TMOHMCKA U
CrocoObl WX TIOBBIMICHHS. AHAIW3 W TMPEJCTABICHUE BBISIBICHHOW HAYyYHO-TEXHUYECKOU
uH(pOpMaLIUH.

Pasznen 3 - MoaeanpoBanue U BU3yaau3anus HAHOCHCTEM

MonenpoBanue MpoOLECCOB  JBMKEHMSI W arperaiud  HaHodacTHl. MeTo/sl
MOJIEKYJISIPHOW JMHAMUKH. BpoyHOBCKas nuHamuka u nuHamuka JlamkeBeHa, MeTonbl MoHTe-
Kapno. KoMOWHHMpOBaHHBIE W YCOBEPIIEHCTBOBAHHBIC METOJBI MOJEIUPOBAHUS JTUHAMHKU
yacTull. MojenupoBaHuE B3aUMOJEHCTBUM YaCTUIl: pacUE€T CTOJIKHOBEHUN MEX]y YacTHULAMU,
MOJICJIMPOBAaHUE [BUKEHHUS arperatoB C Y4€TOM CBsi3ell MEXIy 4YacTULaMHu, IapHOEe U
MHOXECTBEHHOE B3auMojeiicTBue wyactull. [IporpamMMHble TPOMYKTHI JUIsl BU3yalu3alUd |
MPEJICTaBICHUSI PE3YJIbTaTOB MOJICIIMPOBAHHSI HAHOCHCTEM.
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4. O0beM y4eOHOI TUCUHUIIITHHbI

B 3auerHbIx B akanem.

Bunel yue6HOI paboThI eAVMHULAX yacax
O01mas Tpy10eMKOCTb JMCHUILIHHBI N0 Y4€0HOMY IJIAHY 4 144
KonTaktHas padora (KP): 1,89 68
Jlexumu (Jlek) 0,47 17
JlaGopaTtopHsbie 3ansatus (J1ad) 0,22 8
[Tpaktuueckue 3ausatus (113) 1,19 43
CamocrositesbHas padora (CP): 2,11 76
KoHTakTHas camocTosTeNbHas paboTa 211 0,2
CamocTosITeIbHOE U3YUCHHE Pa3/IeNIOB AUCITUILIMHBI ' 75,8
Bujx koHTpOJIS:
3ayeT ¢ OLEHKOMI + +
Buj1 H”TOrOBOr0 KOHTPOJIS: 3a4er c oueHKoi

B 3auerHbIx B actp.

Bunel yueOHOI paboThI eAVMHULAX yacax
O01mas Tpy10eMKOCTb JMCHUILIHHBI 110 Y4€0HOMY IJIAHY 4 108
KonTaktHas 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
CamocrositesnibHas padora (CP): 2,11 57,00
KonTakTHas camocTosTenpHas paboTa 0,15
CaMOoCTOSATEIbHOC U3YICHHE PA3/ICIIOB TUCITUTIIHHBI 211 56,85
Bua kouTpoJs:
3ayeT ¢ OLEHKOI + +
Buj MTOrOBOr0 KOHTPOJISI: 3a4er c oneHKoi

AHHOTanus pabouei mporpaMmsbl TUCIUTITAHBI
«buoJiornyeckoe 1eficTBHE HAHOMATEPHUATIOB)
(b1.B.11)

1. Heab qUCHUNIUHBI: GOPMUPOBAHUE Y CTYIECHTOB MOHATHS O PA3TMUYHBIX ACMEKTaX
OMOJIOTMYECKOTO JIEUCTBUS HAHOYACTHII M HAHOMATEPHAJIOB, MEXaHW3MaX WX JCUCTBUS Ha
JKUBBIE CUCTEMBI U CIIOCOOHOCTH K OIIEHKE PHCKa MPHU paboTe ¢ HAaHOMAaTepUaIaMH.

3agauy JMCIUILINHDI.

-popmupoBaHue y OOy4YaIOIUXCS CUCTEMHBIX 3HAHUU B 00JIaCTH OHOJIOTHYECKOTO
JIEWCTBUSI HAHOYACTUII ¥ HAHOMATEPHAJIOB, MMOHUMAHUS MEXaHU3MOB TOKCHYECKOTO ICHCTBUS
HAaHOYACTHI], MX B3aUMOJEHCTBUS C HUMMYHHOM CHCTEMOH, BO3MOXHOCTEH NpPUMEHEHUs
HAHOYACTHI] ¥ HAHOMATEPHAJIOB JJIi HAMPABICHHOTO TPAHCIIOPTA JICKAPCTBEHHBIX BEIIECTB B
OpraHU3ME;

-BBIpa0OTKAa Ha ATOM OCHOBE CHCTEMHOTO TOJXO0/Ja K OIICHKE IMEPCIEKTHB W PHUCKOB
NPUMEHEHUS HAHOYACTHI] M HAHOMATepUajioB, MOCTAHOBKE U BBINOJHEHUIO HAYYHBIX
UCCIIEIOBaHUM B 00JaCTH pPa3pabOTKM HaHOMATEpPHAJIOB, CIHOCOOHOCTH aHAIU3UPOBAaTh U
KPUTUYECKH OLIEHMBATh MOJIy4aeMble pPe3yJIbTaThl, MpEIaraTh MyTH PEIICHUS MOCTaBICHHBIX
3a/1a4 ¥ HaXOJUTh CPEIM HUX ONTHUMATbHBIN.

2. B pe3yabrare wu3y4YeHHMs [JAUCHUIVIMHBI O00y4YawIIMiici N0 mporpamMmme
MarucTpaTypbl 10J/KeH:

Obnadamyp CIeTyIOMUMA KOMIETSHITHSIMHE:
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®opmupyemMble KOMIIETEHIIUH

NHauKAaTOPHI J0CTHKEHUST KOMIIETEeH Uil

YK-1. CiocobeH ocymecTBIsSITh
KPUTHYECKHUM aHaIu3 MpoOIEeMHBIX
CUTYallHil HA OCHOBE CUCTEMHOTO
MOJIX0/1a, BhIpaOaThIBaTh CTPATETHUIO
JIEUCTBUI

YK-1.1. CocrapiisieT aHHOTALIUU T10 pe3yJbTaTam
MorcKa MHPOPMAIIMK U3 TOKYMEHTAJIbHBIX
HMCTOYHUKOB U MCCIIEA0BATEIHCKON TUTEPATYPHI;
YK-1.2. Co3naeT aHAIUTUYECKHI 0030p 0
3aJIaHHOM TeMe, CONIOCTABIISIS JAHHBIE PA3TUIHBIX
HMCTOYHHKOB C UCIOJIb30BAaHUEM KPUTEPHATBLHOTO
MOJX0/1a.

IIK-3 Cnioco0eH k aHam3y U 0000IICHHUIO
pe3yJbTaTOB HAYIHO-HCCIIEA0BATEIHCKUX
paboT, MOUCKY U aHAJIU3Y HAyYHOU U
TeXHUYECKON nH(pOpMaIuu B 00J1aCTH
HAHOTEXHOJIOTMH U CMEKHBIX JUCIUILINH
JUTS HAYYHOH, TATCHTHOW U
MapPKETHHIOBOM MOICPIKKH POBOIUMBIX
HCCIICIOBAHNM, K CAMOCTOSTEIILHOM
HIOJITOTOBKE MyOJIMKAIUii B
OTEYECTBEHHBIX U 3apYyOCHKHBIX U3TAHUIX

IIK-3.1. meet onbIT cOopa, 00pabOTKH, aHAIM3a
Y CHCTEMATU3aLUU HAyYHO-TEXHUYECKOM
nHpOpMaIMY B 00JIACTH HAHOTEXHOJIOTUH U
CMEKHBIX TUCITUILIVH;

IIK-3.2. OnieHuBaeT ypoBeHb UCCIICIOBAHHM,
000CHOBAHHOCTD IPEJIaraeMbIX PEIICHUIA U
PEKOMEHIANUH 110 peain3allii U UCTIOIb30BAHUIO
Pe3yIbTaTOB HAYYHBIX-UCCIICOBAHUM;

IK-3.3 [Ipou3BOAUT CTATUCTUYECKYIO 0OPaOOTKY
Pe3yIbTATOB IKCIIEPUMEHTAIILHBIX UCCIICIOBAHHIMA

HaHOCTPYKTYPUPOBAHHBIX MAaTEPUAJIOB.

3Hamy:
- OCHOBHBIE TOHSATHSI TOKCUKOJOTUHA U HAHOTOKCHKOJIOTHMH; OCOOCHHOCTH M MEXaHU3MBbI
JEHCTBUS HAHOYACTHUIL Ha JKUBBIE CUCTEMBI,

ymemsy:
- MpaBWIbHO OIEHUBaTh pPHUCK MpH padoTe C pa3IUYHBIMM HAHOYACTUIIAMH U
HaHOMAaTepHaJlaMH, BHIOMPATh CPEICTBA 3AIUTHI;
- aHAIIM3UPOBATh HAYYHYIO HH(OPMAIIHIO O OMOJIOTUYECKOM JIEHCTBUU HAHOMATEPUaJOB;
- MPUMEHATh TEOPETUYECKHE 3HAHMS IO OWOJOTHYECKOMY JACHCTBUIO HAHOYACTHI] U
HAHOMAaTEPHAJIOB JJISl PEUICHHs HCCIeI0BATENbCKIX U PUKIIAHBIX 3a/1a4;

61a0emv.
- nH(popmManren 0 TOKCHYHOCTH Pa3IMYHbIX BUJOB HAHOYACTHUI] 1 HAHOMATEpUAJIOB;
- uHpopManrel O BO3MOXKHOCTAX NPUMEHEHUM HAHOYACTUIl M HAHOMATepHAJlOB B
MEAUIINHE;
- MeTOoAaMu paboThl ¢ HAyYHO-TEXHUYECKOM, CIPpaBOYHON JIUTEpaTypor U 3JIEKTPOHHO-
OMOIMOTEYHBIMU PECYPCAMU, CBSI3AHHBIMH C OMOJIOTUYECKUM JIEHCTBUEM HAHOMATEPHUAJIOB.

3. KpaTkoe coaep:kaHue A CHUIIUHBI.

Paspnen 1. Bonpochbl TOKCHYHOCTH HAHOMATEPHATIOB

1.1. OcHOBHBIE IOHATHS TOKCHKOJIOTHH

Onpenenenre TOKCUKOJIOTHH, pa3jienbl Tokcukoiaoruu. Hanorokcukonorus. [lonstue o
BpPEHOM BellecTBE. TOKCMYHOCTh M ONAacHOCTh BewlecTBa. IloHsatue no3sl. Kpusble «103a-
sbdekr». Buasl Tokcumueckux 103 M KoHueHTpanuil. Ilopor BpenHoro aencTBUA.
TonepantHocth. IlonsTe romeoctasa. Knaccupukanus orpasnenuil. Octpoe U XpOHHUYECKOE
Bo3aeiicTBre. OTmaneHHbBIE TTOCIEICTBHA.

1.2. JleiicTBMe TOKCHYHBIX BeLIECTB HA OPTaHU3M.

OcHOBHbIE IYTH TOCTYIJIEHUS TOKCHYHBIX BellecTB B opraHusM. Kiaccuduxarms
TOKCHYHBIX BEIIECTB IO JACHCTBUIO HA OPraHU3M, MO0 U30MpaTeNbHONH TOKCHMYHOCTH. D (PEKThI
Ipy TOBTOPHOM BBeAeHHH. KOMOWHHMpOBAaHHAas TOKCHMYHOCTb. MOJEKYJSpHbIE MEXaHHU3MbI
JecTBUS TOKCHYHBIX BemiecTB. Ilepmonsl oTpaBienus. OOmme NPUHLIUIBL JICYCHUS
oTpasiyieHnii. HaHoMarepuamnsl 1uisl I€TOKCUKALUKA OpraHru3Ma.

1.3. TOKCHYHOCTH HAHOYACTHI] 1 HAHOMATEPHAJIOB

[TonsiTue u 3agaun HaHOTOKCUKOJIOTMU. VcTopusa HaHOTOKCHKOIOTHHU. [Iprimepsl ocTporo
U XPOHUYECKOrOo JeWCTBHUS BbICOKoAucmepcHo mbimu. O0630p [ronTepa Obepmopcrepa
«HaHoTOKCHKONOrMs: HOBas JUCLUILIMHA, BO3HUKAIOWIAS W3 HM3YyYEHHUs YacCTHL CBEPXMAJIOrO
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pasMmepay. Pacnipenenenue yacTuil mpu UHTaIAIUMU. Biausaue pasmepa U GopMbl HAHOYACTHI] —
npuMepbl. OCOOCHHOCTH ACUCTBUS YaCTHUI] B HAHOPA3MEPHOM COCTOSHUU. OpraHbl-MUIICHH IS
HaHouyactull. [Ipumepsl TOKCHMYECKOro JACHCTBHS HAHOYACTHUI[ METAUIOB, YIJIEPOJHBIX
HAaHOYACTHI], MOJUMEPHBIX HaHodacTuil. OIleHKa pPUCKA TMPU BO3JCHCTBUU HAHOMATEPHUAJIOB.
OrpaHvueHHsi Ha HCIOJb30BAaHUE HAHOMATEpPHAIOB. MeETOIbl OIEHKH 0e30MacHOCTH
HaHomaTepuasioB. CpeJIcTBa 3alUTHI TPU pabOTe ¢ HAHOMATEPUATIAMH.

Paznen 2. MexaHN3MbI OM0JIOTHYECKOr0 AeiicTBUS HAHOYACTHIX

2.1. HanoyacTHbI U NPOAYKIMSA CBOOOIHBIX PATUKAJIOB.

OO6pa3oBanne akTHUBHBIX (OpM KHUCIOpOJa B KIeTKe. [lepekncHoe oKucaeHne JTUIHIOB.
EcrectBennas 3ammurta kietku or A®K. OxwucnurensHblii  ctpecc. Hanouactuusl u
okucauTenbHbIN cTpecc. [Ipumepsr HU MeTamioB M OKCHIOB, BBI3BIBAIOIIMX OKUCIUTEIIbHBIN
cTpecc. AHTHOKCHIAaHTHBIE CBOMCTBA (DYIICPEHOB.

2.2. HanoyacTuubl 1 HMMYHHAasi CHCTeMA.

OcHOBHBIE KOMIIOHEHTHI MMMYHHON cuCTeMbl. BocmanurtenvHas peakuus. [Ipumepsr
BOCMTAJIMTENIBHBIX PEAKIUi MO0 JEHCTBUEM HAHOYACTHUIl METAJVIOB U OKCHIOB. B3aumonaeiictBrue
HAHOYACTHI] C KJIETKaMH W OpraHaMd HMMYHHOH CHCTEMBbI — TIOTJIONICHHE Makpodaramu,
HAKOIUICHHE B cene3eHke. HaHovacTuIlbl Kak albIOBAHTHI (YCHIIUTEIH UMMYHHOTO OTBETa MPHU
BakiuHauuu). [Ipumep - agbrOBaHTHl HA OCHOBE HAHOYACTHI THAPOKCHUATIATUTA.

Paznen 3. HanomarepuaJjibl Uil HANPaBJIEHHOI0 TPAHCIOPTA JIEKAPCTBEHHBIX
BellleCTB B OPraHu3Me.

OO6mue TpeboBaHUS K BBHIOOPY HAHOYACTHUII U HAHOMATEPUAIOB JJISI MEIUIIUHCKOTO
npumeHenus. Heoprannueckue HaHOYACTUIIBI KaK HOCHTENM JIJIsi HAINPABJICHHOTO TPAHCIOPTA
JIEKapCTBEHHBIX BemlecTB. JIumocombl. [Ipumepsl JUMOCOMHBIX MPENapaToB, pa3perieHHbIX IS
KJIIMHUYECKOro TMpuMeHeHus. [loimMepHble HAaHOYACTHIIBI: MOJIMMEPHBIE MUIIEIUIBI, MTOPHUCTHIC
MOJMMEpPHbIC YaCTHUIIbl, TMOJMMEPHBIE MHUKPOKAICYJbl, KOHBbIOraThl mnojgumepa u JIB,
neHapuMepsl. J[pyrvue BUabpl HAHOYACTUIl U HAHOMATEPHAJIOB.

Pa3nea 4. PazHooOpa3ne 0M0JI0rH4eCKOro 1eiicTBA HAHOMATEPHAJIOB.

Tokcuyeckoe, BOCMATUTENBHOE, aHTHOAKTEPHAIILHOE M TEPANEBTHYECKOE JCHCTBUE HA
npuMepe HaHOUYACTHI[ cepedpa M MaTepuasoB, MX coepXamux. TOKCHYecKoe IeicTBHE U
BO3MOKHOCTH MEJUITMHCKOTO TPUMEHEHHUSI HAHOYACTHI] APYTUX METAJIOB, OKCHIOB METAJIOB U
HEMETAJUIOB, YIJIEPOIHBIX HAHOYACTHUI U HAHOYACTHUIL TOJTUMEPOB.

4. O0beM y4eOHOH JUCHUILINHBI

. B 3auetHbIX B akagem.
Bunsl yueOHoI paboThI
eIMHUIIAX Jacax
O01as Tpya10eMKOCTh JMCHUILIHHBI N0 Y4eOHOMY IJIAHY 4 144
KonraktHas pa6ora (KP): 1,42 51
Jlexmmm (Jlek) 0,47 17
JlaGopaTtopHsie 3ansaTus (J1ab) - -
[TpakTuueckue 3anstus (I13) 0,94 34
CamocrositensHas padora (CP): 2,58 93
KoHTtakTHas camocTosiTenbHas paboTa 211 0,2
CaMoCTOsITeTbHOE H3YUCHHE PA3/IeTIOB AUCITUTLIHHBI ' 75,8
Bua konTpoJs:
3ader ¢ OLICHKOH + +
Buja UTOroBOro KOHTpPOJIS: 3a4er c oneHkom
. B 3aueTHbIx B actp.
Bunsl yueOHoI paboThI
eIMHULIAX Jacax
O0mas TpyA0eMKOCTh JMCHUIIJIUHBI 10 Y4eOHOMY IUIAHY 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
CamocrositeabHas padora (CP): 2,58 69,75
KonTakTHas camocTosTeNbHas padoTa 0,15
2,58
CaMOCTOsITEeIbHOE H3YUCHHE PA3/ICIOB JUCITUILIHHBI 69,60
Bua konTposs:
3ayeT ¢ OLCHKOM + +
Buj1 H”TOrOBOro KOHTPOJIS: 3ader ¢ OLEHKOMH

5.3 JucuuniuHel 4acTu, GopMHUPyeMoii y4acTHUKAMU 00pa30BaTeIbHbIX OTHOIIEHUH
(I CHUILIMHBI 110 BHIOOPY)

AnHoTanus paboueil mporpaMmbl AUCIHUILINHBI
«¥YTJepoaHble HAHOMAaTepPHAaJIbD)
(51.B.1B.01.01)
1. Heap AucuMIVIMHBI - TIPUOOPETEHNE 3HAHUM, YMEHUH, BiIaJeHU U (popMUpoBaHUE
KOMIIETEHIIMH B 00JacTU YIJepoJHbIX HAaHOMAaTepUalloOB U O3HAKOMJICHHE C MX CTPYKTYpOH,

CBOﬁCTBaMH, BO3MOXHOCTAMU IMIPUMCHCHUA.
2. B pe3syabrare
MAaruCTPATypPhI J0JIKEeH:

M3y4YeHUs1 NUCHHITTHHBI

o0yuyawuuiics 1Mo HporpaMmme

Obnadamyp CleyIOIMUMU KOMIETEHIUSIMHU:

®opmupyeMble KOMIIETEHIIUH

NHaukaTopbl J0CTHKEHHsT KOMIeTeH U

ITK-3 CriocoGeH k aHanu3y 1 0000IIeHUIO
Pe3yabTaTOB HAyYHO-MCCIIEI0BATEIbCKUX
paboT, MOUCKY U aHAIM3Y HAY4YHOH U
TEeXHUYECKOH MHpopMaIu B 001acTH
HAHOTEXHOJIOTUU U CMEXHBIX AUCHUUIUIMH JUIS
Hay4HOH, IATEHTHON U MAPKETUHT OBOU
NOJEP’KKU TPOBOAUMBIX MCCIIEI0BAaHUM, K
CaMOCTOSITENIbHOM MOATrOTOBKE MyOJUKALIUN B
OTEYECTBEHHBIX U 3apyOekKHbBIX U3JaHUAX

IIK-3.1. Umeer omnbIT c60pa, 00pabOTKH,
aHaJIN3a U CUCTEMATHU3AIMHA HAyJHO-
TEXHUYECKON HHPOpMAIH B 00JIaCTH
HAHOTEXHOJIOTMH U CMEKHBIX JUCIIAIIINH,
ITK-3.2. OuieHuBaeT ypoBeHb UCCIETOBAHHM,
000CHOBAaHHOCTb MPEJIaraeMbIX PEIICHUN 1
pEKOMEH 1Al TI0 peanu3alu U
HCIIOJIb30BAaHUIO PE3YIHTATOB HAYUHBIX -
HUCCIIeIOBAHUII;

IK-3.3 [Ipou3BOANT CTATUCTHUYECKYIO
00paboTKy pe3yNbTaToOB IKCIEPUMEHTATbHBIX
WCCIICIOBAaHU HAHOCTPYKTYPUPOBAHHBIX
MaTepHajIoB.

IIK-4 CniocobeH mpeacTaBisTh HCTOPHUECKUE
ATalbl pa3BUTHS HAHOTEXHOJIOTHH,
BaXHEMILINE OTKPBITHS OTEUECTBEHHBIX
yUEeHBIX, HarboJiee akTyalbHbIe TPOOIEMBI,
CBSI3aHHBIE C CO3JJaHUEM U IPUMEHEHUEM
HAaHOCUCTEM M HaHOMaTepHasioB B Poccuiickoit
denepanyiv 1 B MUpE

IIK-4.2. ®opmynupyeT Hanbosee aKTyalbHbIe
po0JIeMbl, CBA3aHHBIE C CO3JaHUEM U
NpUMEHEHHEM HAaHOCHCTEM U HAaHOMAaTepHajoB
B Poccniickoit ®denepanuu u B Mupe

3HAMb.

- Moau(UKAMK  yriaepoaa, CTPYKTYpy W CBOWCTBAa YIJIEPOJIHBIX HaHOMAaTEpUaJOB,

BO3MO>KHOCTH UX HUCTIOJIb30BAHMUS;
ymemy:

- WCTOJb30BaTh PA3JIMYHble HMCTOYHUKM HH(OpMAIMM I TOJXYYEHHUS CBEICHHHA O
HOBEHILINX HCCIET0BAaHUAX B 00JIACTH YIIIEPOJHBIX HAHOMATEPUAJIOB;
- KPUTHYECKH aHAIN3UPOBATh HAyYHbIE MTYOJIUKAIIH;

gnaoems:
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- HaBBbIKAMU MOATOTOBKHM aHAJMTUYECKHX 0030pOB COBPEMEHHOMN Hay4HOM JIUTEpaTyphl B
00J1aCTH YTIepOIHBIX HAHOMATEPUAJIOB B YCTHON M MUCBMEHHOM (hopMe;

3. Kpartkoe cogep:xaHue JUCUMIIMHbBI

1. Beenenue. Kinaccnpukanus yriiepoaHbIX HAHOCTPYKTYP

AnnorponHsle Moaupukanuu yriaepona OCHOBHBbIE TOHSATHA KBAHTOBOM XUMMH.
['mbpuan3anys aTOMHBIX OpOHMTajel W MHOrooOpasue aUIOTPOMHBIX MOTUGHUKAIMNA U
XMMHUYECKHX COCIMHEHMH yriepoja. Anma3 M ainkasbl. I'padur, rpadeH, apeHbl, ajKeHBbI,
KapOuH, ankuHbl. CMeIIaHHbIe U TPOMEXYTOUYHBIE AJUIOTPOITHbIE MOIU(UKAIINH YIIIEPOa.

2. YriiepoaHbie HAHOTPYOKH

Hcropus otkpeituss YHT. IloHsATHE OOHOCTEHHBIX M MHOTOCTEHHBIX YIUIEPOJIHBIX
HaHOTpyOOK. MH(popmanus 00 MX CTpoeHUM W MeTonax moiaydeHus. CTpyKTypHbIE CBOMCTBA.
XUpaabHOCTh HAHOTPYOOK. DIEKTPOHHBIE CBOWCTBA HAHOTPYOOK. DIJIEKTPOHHBIE CBOMCTBA
rpauTOBOM  IUIOCKOCTH. MeEXaHW4YeCKHe CBOWCTBA. YIPyrue CBOWCTBA  YIJIEPOIHBIX
HAaHOTPYOOK.  DJEKTPOMEXaHWYECKHE CBOWCTBA  YIJIIEPOAHBIX  HAHOTpyOok.  IloHsTHe
xupanbHocTU. OOCYXIeHHE B3aMMOCBS3U XUPAIBHOCTU U (PU3MUECKUX CBOMCTB YIVIEPOAHBIX
HaHOTpYOOK. [IpuMeHeHune yrnepoaHbix HAHOTPYOOK. TOKCMYHOCTh HAHOTPYOOK.

3. DyJuiepeH

Hctopus otkpsiTust ¢pyiepeHoB. Kimactepsl yrinepoaa. YcraHoBKka 1 MeTOAMKH Pudapna
Cmommu. OtkpbiTusi bakmuncrepa ®ymnepa. Ilonstue o dymnepenax. Teopema Oiinepa u
CTPYKTypa MOJEKy1 (yUIEpeHOB | YIVIEPOJAHBIX HAHOKJIACTEPOB, (yJUIEPEHONOJ00HbBIE
CTPYKTYpbl B KHMBOH mHpupoae. YIiepoAHble Kiactepbl QymiepounHoro Ttumna. CuHTE3,
MO (HUIIMPOBAHUE, UCTIOIH30BAHUE (PYIIICPEHOB.

4. I'paden

[Tonsatus rpadwuta, rpadena, okcuaa rpadena, cTpoeHre u ocoOble CBOICTBa rpadeHa.
Xummnueckoe MonaudunupoBanue rpadena. «l'padeHoBas» 3aeKTpoHHKA. MHOIrOCIONHBIHN
snutakcuanbHbiii Tpaden (MEG). CrpykTypa, 3leKTpUYECKHE CBONCTBA, MEXAaHUYECKHE
CBOMCTBA, BO3MOKHOCTH IIPUMEHEHUS B DJIEKTPOHUKE

5. Hanoaimas.

[loHaTuss HaHOanMasa, CTPOEHME M OCOOBIE CBOWMCTBAa HaHOAlIMa3za. TeXHOJIOTHUS
MOJIyUYEHUs] JIETOHALMOHHBIX HaHoanMa3oB. OuMCTKa HaHOAIMa3oB OT mpumeced. Metombl
KOHTPOJISI CTETIEHU YUCTOTHI JEeTOHAIIMOHHBIX HaHoaiaMma30B ([IHA). [lonmyuenne HaHOaTIMa3HBIX
cycnensuit. Ctpykrypa JJHA. [Ipaktuueckoe ucnonaszoBanue JJHA.

6. Kommnosnrsl, copepxanye yriaepoaHbie MATEPHAJIbI

Matepransl M KOMIIO3UTBI Ha OCHOBE YIJIEpOAHBIX HaHOTpYOOok. I[lomumepsr u
KOMITIO3UTHBIE MaTEpUabl HA OCHOBE JIPYI'MX YIVIEPOJHBIX HAHOCTPYKTYD.

7. HeyrJiepoaHble HAHOTPYOKH.

[TonaTne HeyryiepoAHbIX HAHOTPYOOK. (DYHKIMOHAJIbHBIE CBOMCTBA M MPAKTUYECKOE
MCIIOJIb30BAaHUE PA3JINYHBIX HEYTJIEPOJAHBIX HAHOTPYOOK.

4. O0beM y4eOHOH JUCIUIJINHBI

B 3aueTHBIX B akanem.

Bunsl yueOHol paboThI eIMHULIAX gacax

O0mas TpyA0eMKOCTh JUCIHHILIMHBI 10 Y4eOHOMY IVIAHY 5) 180
KonrakThas pa6ora (KP): 1,42 51
Jlexmm (Jlek) 0,47 17
JlaGopatopusie 3ansaTus (J1ad) - -

[Tpaktuueckue 3arstus (I13) 0,94 34
CamocrositesbHas padora (CP): 2,58 93
KonrtakTHas camocTosiTenbHas pabota 258 -

CamocTosTeTIbHOE H3YUCHHE PA3/ICTIOB JUCITUTLTHHBI ' 93

Bua konTposs:
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IK3amMeH 1,0 36
KoHTtakTHas paboTa — MPOMEKYTOUHASI aTTECTAIIHS 10 0,4
[ToaroToBKa K 3K3aMeHY ’ 35,6
Buj MTOroBOro KOHTPOJIS: JK3aMeH
B 3aueTHbIx B actp.

Bunpl yueOHOI paboThI eIIMHUIIAX Jacax
O0mas TpyA0eMKOCTh JMCHUIIJIUHBI 10 Y4eOHOMY IUIAHY 5 135
KonraktHas pa6ora (KP): 1,42 38,25
Jlexuuu (Jlek) 0,47 12,75
JlaGopaTtopHsbie 3ansatus (J1ad) - -
[MpakTrueckue 3anstus (I13) 0,94 25,50
CamocrositebHas padora (CP): 2,58 69,75
KonTakTHas camocTosTensHas padora 558 -
CaMoCTOATeIbHOE U3YYCHHE PA3/ICIIOB TUCITUTUTHHBI ’ 69,75
Bua konTposs:
9K3aMeH 1,0 27
KonTakTHas paboTa — mpoMeXyTo4Has aTTeCcTalus 10 0,3
[ToaroroBka K sK3aMeHy ’ 26,7
Bua HTOroBOro KOHTPOJIA: JK3aMeH

AHHOTanus paboueit mporpaMmbl TUCIUATITAHBI
«IloiMMepHBbIE HAHOKOMITIO3UTHI»
(b1.B./1B.01.02)

1. HLeap AMCHUMNJIMHBI -

npuodpeTeHne

3HaHU#, yMeHU u QopMupoBaHue

KOMIETEHIIMH B 00JacTH MOJUMEPHBIX HAHOKOMIIO3UTOB M O3HAKOMJIEHHME C HX CTPYKTYpOH,

CBOMCTBAaMHM, BO3MOKHOCTSIMHM IIPUMEHEHHSL.
2. B pe3syabrare
MarucTpaTrypbl 10JKeH:

U3yYCeHUsI AUCHUIIJIMHBI

o0yyamomuiicds N0 nporpamme

Obnadamye CIENYIOUMMUA KOMIICTCHITUSIMU

@dopmMupyeMble KOMIIETCHIMU

NHaukaTopsl 10CTHKEHUS] KOMITETeH MU

ITK-3 Crioco0eH k aHaTM3y B 0000IICHHTO
pe3yJIbTaTOB HAYYHO-HCCIIEA0BATEIbCKUX
paboT, MOUCKY U aHAIM3Y HAYYHOH U
TEXHUUYECKON HHPOpMAIK B 00J1aCTH
HAHOTEXHOJIOTUU Y CMEXHBIX IUCLHUIUIMH JUIs
Hay4HOH, NATEHTHON U MAPKETUHT OBOU
MOJJEP’KKU MTPOBOAUMBIX HCCIIEI0BAaHUM, K
CaMOCTOSITENIbHON NOJrOTOBKE MyOIUKaIUil B
OTEUYECTBEHHBIX U 3apyO0ekKHBIX U3TAHUIX

IIK-3.1. Umeet ombIT c60pa, 00pabOTKH,
aHaJM3a U CUCTEMAaTH3alluy Hay4dHO-
TEXHUUYECKOH MHPOpMAIIK B 00J1aCTH
HAaHOTEXHOJIOTHH U CMEXHBIX JUCLHUIUINH;
IK-3.2. OuennBaeT ypoBeHb HCCIECIOBAHUH,
000CHOBaHHOCTD IPEIaraéMbIX peIIeHui 1
PEKOMEHJALNI IO peaTu3aluy 1
UCIIOJIb30BAHUIO PE3yJIbTaTOB HAYUHBIX-
HCCIICTOBAHHIA;

IIK-3.3 [Ipou3BOAUT CTATUCTUUYECKYIO
00paboTKyY pe3yabTaTOB 3KCIIEPUMEHTAIBHBIX
MCCIIEIOBAaHUIH HAHOCTPYKTYPHPOBAHHBIX
MaTepHaoB.

IIK-4 Cnioco0GeH mpeacTaBlIsITh HCTOPUICCKUE
3TaIbl Pa3BUTHS HAHOTEXHOJIOTHH,
Ba)XHEUIIINE OTKPBITUS OTEUECTBEHHBIX
yUYeHBIX, HanboJiee akTyalbHbIe POOIEMBI,

IIK-4.2. ®opmynupyet Hanbosee aKkTyaIbHbIC
po0JIeMbl, CBA3aHHBIE C CO3JaHUEM U
IIPUMEHEHUEM HAaHOCHUCTEM M HAaHOMAaTEpUAJIOB
B Poccuiickoit denepanuu u B Mupe
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CBSI3aHHBIE C CO3JJaHUEM U IPUMEHEHUEM
HAaHOCHCTEM M HaHOMaTepuanoB B Poccuiickoii
denepauuu U1 B MUPE

3Hamy:
- OCHOBHBIE BHUJABI MaTpUIl M  HAMOJIHUTENEH s  CO3JaHHsl  TOJUMEPHBIX
HaHOKOMITIO3UTOB;
- OCHOBHBIE  CBOWCTBAa  pa3jMYHBIX  [OJMMEPHBIX  MAaTpUll U  MOJUMEPHBIX
KOMITO3UIIMOHHBIX MaTEPUAIIOB;
- OCHOBHBIE METO/IbI IEPEPaOOTKH MOIUMEPHBIX HAHOKOMITO3UTOB;

ymemy:
- BBIOpaTh MOJIMMEPHBIH HAHOKOMIIO3MIIMOHHBIA MaTepuan Juid 3aJaHHOM 00JacTH
MIPUMEHEHUS
- BbIOpaTh HYXHBIH THI MATPUIBI W HANOJHUTENS JUIS CO3JaHHS IOJIMMEPHOTO
HaHOMAaTepHaJia ¢ 3a/IaHHBIMUA CBOWCTBAMH;

61a0emy.
- uHpopManueld O CYHISCTBYIOIIUX ¥ TEPCHEKTUBHBIX  OOJIACTSAX MPUMEHCHHS
MOJIMMEPHBIX HAHOKOMIIO3UTOB;
- HAaBbIKAMM IIOATOTOBKM JIOKJIQJIOB HA OCHOBE aHaJIu3a COBPEMEHHOW Hay4HOM
JUTEpaTyphl B 00JIACTH MOJIUMEPHBIX HAHOKOMIIO3UTOB.

3. KpaTtkoe coaep:xaHue JUCHHUILIAHBI

Pa3nen 1. OcHOBBI MOJIMMEPHBIX KOMIIO3UIIHOHHBIX HAHOMATEPUAJIOB

BBenenue, oCHOBHbIE Ompe/e/ieHNsl, KPATKAsA XapaKTePUCTHKA KOMIIO3UIIMOHHBIX
MatepuanoB. OCHOBHbBIE ompe/eneHusl. Poilb MOJIMMEPHBIX HAHOKOMIIO3UTOB B COBPEMEHHOM
mupe. Knaccudukaiiys nomumMepos.

Mexannuyeckue CBOWCTBA MOJMMEPHbIX MaTepuaaoB. MexaHW4YecKue CBOMCTBA
oauMepoB. PacTBopsl monuMepoB. Bs3koTekydee COCTOSHHUE MOJMMEPOB. YIPYrue CBOWMCTBA
nosmmmepoB. CTeks1000pa3HOe COCTOSTHUE BICOKOMOJICKYJIIPHBIX coenuHennil. Kpucrammmzanus
MOJIUMEPOB.

MMosyyenne moJIMMepPHbIX KOMIIO3MUMOHHBIX MaTepuaoB. [lonydeHne nmoamMepHbIX
HaHOKOMITO3UTOB. Buabl HaHOHANoOMHUTENEH Ui MOAUMEpOB. HaHOKOMIIO3UTBI Ha OCHOBE
TepMoIuiacToB. HaHOKOMIO3UTBI HAa  OCHOBE  PEAKTOIUIaCTOB.  METOIbl  BBEACHUS
HAaHOHAINOJIHUTENEN B TMOJUMEPHYHO MaTpully. HaHOKOMITO3MIIOHHBIE HAIlOJHUTEIN I
MOJIUMEPHBIX MATPHII.

OcHOBHBIE CBOIICTBAa NMOJTMMEPHBLIX KOMIIO3MLIMOHHBIX MaTepuaoB. Bospacranue
MPOYHOCTHBIX U JIe()OPMAIMOHHBIX CBOWCTB, YIApHBIX XapaKTEPHUCTHK, OApbEPHBIX CBOMCTB
(ra3o- U BOJONPOHMIIAEMOCTH), CHIKEHUE TOPIOYEeCTH U T.A. BiHsHHEe HAaHOHAIOJIHUTENCH Ha
PEOJIOTUYECKHE CBOMCTBA, TEIJIOCTOMKOCTh M TEPMOCTOMKOCTh MOJUMEPOB. KpuTndeckas qiimHa
BOJIOKOH.

Paznen 2. Meroasl mnepepadoTkH, OCOOCHHOCTH M MEpPCHEKTHBbI  NMOJHMEPHBIX
KOMITO3UIIMOHHBIX HAHOMATEPHUAJIOB

OcHoBHBIE MeTOABI MepepadoTKM MOJUMEPHBIX HAHOKOMMNO3MTOB. [Iponeccs
(1)OpMOBaHI/ISI I/ISJIGJ'H/II\/'I N3 HAHOHAIIOJIHCHHBIX TCPMOIINIACTUYHBIX IMOJIUMCPHBIX MaTCpraioB
(9KCTpy3usi, IUThE MOJ JABJIEHUEM, CIIEIUATbHBIE METO/bI). MPOLEecCOB (POPMOBAHUS U3IEIUI
N3 HAHOHAITOJIHCHHBIX TCPMOPCAKTUBHBIX IMOJMMEPHBIX MAaTCPHAIIOB (HpeCCOBaHI/Ie, JIUTHE 110
JaBJieHUeM, IpopuiIbHOE (POPMOBAHUE).

[MommMepcnJIMKaTHbIe HAHOKOMIO3UTHI. CTpyKTypa U CBOMCTBA MOHTMOPHJUJIOHUTA.
[ToHATHS MHTEPKATSAUHA U SKCPOIMALUN MOHTMOPWILIOHUTA. CTPYKTypa MOJIUMEPCHUITMKATHBIX
HAaHOKOMIIO3UTOB. JlucniepcnoHHOHATIOJTHEHHBIE, BOJIOKHHCTBIE u CIIOUCTBIE
MOJIMMCPCUIINKATHBIC HAaHOKOMIIO3UTHI. TexHonorus MOJIYYCHHA MOJIMMCPCUITUKATHBIX
HAaHOKOMITO3UTOB.

CymecTByrome M  IepCHeKTHBHbIC 00JIaCTH  NPUMEHEHHMs  NOJMMEpPHBIX
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HAHOKOMIIO3UTOB. [lomMMepHbIE HAHOKOMIIO3UTHI HAa OCHOBE OpraHorivH. OrHecTouKue
MOJIMMEPHbIE HAHOKOMIO3UTHI. MeToAbl MOBBIIMICHHUS OrHecToMkocTH. Hanomeramisl Kak
aHTUunpeHbl. KoMno3uTel Ha OCHOBE HAHOBOJIOKOH.

4. O0beM y4eOHOM JUCIHILINHBI

B 3aueTHEBIX B akazem.

Bunpl yueOHoI paboThI eIIMHUIIAX Jacax
OO0mas TpyA0eMKOCTh JMCHUIIJIUHBI 10 Y4eOHOMY IUIAHY 5 180
KonraktHas pa6ora (KP): 1,42 51
Jlexumu (Jlek) 0,47 17
Jlaboparopusie 3ansTus (J1ad) - -
[TpakTueckue 3arstus (I13) 0,94 34
CamocrositeanHas padora (CP): 2,58 93
KonTakTHas camocTosTenpHas padora 258 -
CaMocCTOsATeIbHOE U3YYICHHE PA3/ICIIOB TUCITUTUTHHBI ’ 93
Bua konTposs:
JK3aMeH 1,0 36
KonTakTHas paboTa — mpoMexyTo4Has aTTeCcTalus 10 0,4
[ToaroroBka K SK3aMeHY ’ 35,6
Bua UTOroBOro KOHTPOJIA: JK3aMeH

B 3auerHbIx B actp.

Bunel yue6Hoi paboTh eANHULAX yacax
OO0mas TpyA0EMKOCTh JUCIHHILIHHBI 10 Y4eOHOMY IVIAHY 5 135
KonrakThas padora (KP): 1,42 38,25
Jlexmm (Jlek) 0,47 12,75
JlaGopatopusie 3ansaTus (J1ad) - -
[Tpaktiueckue 3anstus (I13) 0,94 25,50
CamocrositesnbHas padora (CP): 2,58 69,75
KonTakTHas camocTosTensHas paboTa 258 -
CaMocCTOsATeIbHOE U3YICHHE PA3/ICIIOB TUCITUTUTHHBI ’ 69,75
Bua xonTposs:
IK3aMeH 1,0 27
KonrtakTHas paboTa — MpOMEeXKyTOUHAST aTTECTAIIHS 10 0,3
[ToaroToBKa K 9K3aMeHy ’ 26,7
By MTOroBOro KOHTpoOJIA: JK3aMeH

AnHoTanus paboueil mporpaMmbl AUCIUTLIAHBI
«®@yopecueHTHbIE METOAbI 1eTEKTHPOBAHUS»
(51.B.1B.02.01)
1. Heap aMcUMNJMHBI COCTOMT B MPHOOpETEHUH OOydaloIUMUCS 3HAHUH H
KOMIIETEHIIMI B 00J1aCTH U3Y4YEHUS U UCTIOIB30BAaHUU (IIyOPECHEHTHBIX HAHOMATEPHUAJIOB.
OcHoBHOIT 3ajavell JMCHUIUIMHBI SBISIETCS (HOPMUPOBaHHE y OOYyJarONTUXCs
CHCTEMHBIX TTTyOOKHX 3HaHUH B 00JIACTH (U3NUECKUX U XMMUYECKHX MPOILECCOB U TEXHOJIOTUU
uccienoBanus (GIyopecleHTHBIX HaHOMAaTEePHaJIOB, CIOCOOHOCTH aHAJIN3UPOBATh U KPUTHUECKU
OLICHMBATh IOJy4aeMble pE3yJbTaThl, NpEAJaratb IMYTH PELIEHUS IIOCTABJIEHHBIX 3a1ad U
HAaxOJIUTh CPEAN HUX ONTHUMAJIbHBIN.
2. B pesyabrare wu3y4eHHsl AMCHMIUIMHBI O0y4YalOIIWICA MO Mporpamme
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MATHCTPATYPhI 10JKEH:
Obnadamyp CIeNYIOMUMA KOMIETSHIIMSIMHU:

®opmupyeMble KOMIIETEHIIUU NHaukaTopbl 10CTHKEHUSI KOMIIETeH M I

IIK-1 Cnoco6en aquarnoctupoats cTpykrypy | IIK-1.3. Biageer onbitom onpeaeneHus
MaTepHalia Ha MUKpPO U HAaHOYpOBHE CTPYKTYpPbI MaTepuaa ¢ UCI0JIb30BaHUEM
JU(PPAaKIUOHHBIX M CHEKTPaIbHBIX METO/IOB.

IIK-2 Cnioco6en camoctostenbHo poBoauTh | IIK-2.2. Beibupaer meToapl u cpencTa
HAy4YHO-HCCIICIOBATEIIbCKHE PaOOTHI 10 IIPOBEJICHUS MCCIIC0BAHNI U pa3pabOTOK.
CO3/aHHUSI, UCCIICIOBAaHUIO ¥ IPUMEHEHHIO
HAHOCHCTEM M HAHOMATEePUAJIOB

ITK-3 Crioco6eH k aHamu3y u 0000IIECHUIO IIK-3.1. Umeet onbiT cOopa, 00paboOTKH,
pe3yJIbTaTOB HAYYHO-HCCIIEA0BATEIBCKUX aHaJlM3a U CUCTeMAaTU3alui HayqyHO-

padoT, MOKMCKY M aHAIKM3y HAyIHON U TEXHUUYECKOH MH(OPMAIK B 00J1aCTH
TeXHHYECKOH MH(POPMALUHU B 06IACTH HAHOTEXHOJIOTUU M CMEKHBIX JUCLHUIUINH,
HAHOTEXHOJIOTUU U CMEXKHBIX AUCLUIUINH IJIs IIK-3.2. OuennBaer ypoBeHb HCCICAOBAHNIA,
HAYYHOM, IATEHTHON 1 MapKETHHIOBOI 000CHOBAaHHOCTb MpeJIaraeéMbIX peleHuil u

PEKOMEHJALNI IO peATU3aluH 1
MCIIOJIb30BAaHUIO PE3yIbTATOB HAYUHBIX-
HCCIICIOBAHNIA;

ITK-3.3 [Ipou3BOIUT CTATUCTUYECKYIO
00paboTKy pe3yabTaTOB IKCIIEPUMEHTAIBHBIX
UCCIICIOBAaHU HAHOCTPYKTYPUPOBAHHBIX
MaTepHaioB.

MOAACPIKKHU ITPOBOJAUMBIX PICCJIGI[OBaHI/Iﬁ, K
CaMOCTOSITEIbHOM IIOArOTOBKE Hya]'[PIKaHPIﬁ B
OTCYCCTBCHHBIX U 3apy6e>Kme U3gaHuAaXx

3Hamy:
- OCHOBHBIE ITOHATHS JIFOMUHECLEHIIUH, ONPEEIICHUS, HCTOPHIO;
- oTpesiesIeHue U OCHOBBI HAHO(DOTOHUKH;
- METOJ TMOJIy4YEHHs YBEIIMYEHHOTO HM300pa’keHUsI ¢ UCIOJIb30BAHUEM JIFOMHUHECLEHIIMN
BO30YX/IEHHBIX aTOMOB M MOJIEKYJ 00pasiia.

ymemy:
- ¢dbopMynupoBaTth TpeOOBaHMS K MaTepuajaM M ONpeAensiTh >PQPEKTUBHbIE MyTU
CO3JIaHUs HOBBIX (DITyOpECIIEHTHBIX HAHOMATEPUAJIOB JUIsl KOHKPETHBIX 00JIacTel MPUMEHEHHUS;
- HaXOJUTh U HUCIIOJIb30BATh JIUTEpATypHbIE UCTOYHUKHU, 0a3bl JaHHBIX U KOMMEPUECKHE
MIpOrpaMMHBIE POAYKTHI;
- MPUMEHTh TEOPETUYECKUE 3HAHMUSI 10 COBPEMEHHBIM U IEPCHEKTUBHBIM BHAAM
(1ypeclieHTHBIX HaHOMAaTEepHAJIOB Ul PELICHUs MCCIIEeNOBATENbCKUX U NMPUKIATHBIX 3a/ad, B
TOM YHUCJIE€ B MEXJIUCHUIIIIMHAPHBIX 00JIaCTSIX.

ernademsn:
- MeTOJIaMU pabOThl C HAYYHO-TEXHUYECKOW, CIIPaBOYHOM JUTEPaTypOil U AJIEKTPOHHO-
OMONMMOTEYHBIMM ~ pecypcaMM IO  TEOPEeTHUECKUM U TEXHOJOTMYECKMM  acleKTam
(bi1yopeclieHTHBIX HAHOCOEIMHEHHIA;
- METOJaMH HAaxXOXKJIEHHUS M UCIOJIb30BAaHUS CIPABOYHBIX JIMTEPATYpHBIX JAHHBIX U
KOMIIBIOTEPHBIX 0a3 JaHHBIX [0 COCTaBY, CTPYKTYpe U CBONCTBAM OCHOBHBIX THUIIOB
(1yopecleHTHBIX MaTepHaloB;
- CIIOCOOHOCTBIO M TOTOBHOCTHIO K pPa3pabOTKe HOBBIX METOJOB IOJIY4YEHUS U
UCCIeIoBaHus (DITYyOPECIIEHTHBIX HAHOCTPYKTYP C Y4E€TOM HpaBWiI COONIOJEHHUS aBTOPCKUX
pas..

3. Kparkoe cogep:kanue TUCHHUIINHBI

Pazgen 1. OcHoBHbIe MNOHATHS JIIOMUHecHeHUMH. OmnpeneneHue, HCTOPUs,
TeopeTH4eCKHe OCHOBbI

Jlromunectenmms, dochopecuennms, uyopectennus. Kmaccudukanus. CooTHOIEHNE
CHEeKTpOB morjomeHus u QuayopecueHuun. CxemaTtudyeckoe H300paKeHHE MPOIECCOB
WUCIIyCKaHWsT W Torjiomenuss cera. Jluarpamma  SI6moHckoro. KBaHTOBBIM — BBIXOI
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dayopecuennyu. OiayopecrieHTHbIe coeauHenus. [Ipumenenue.

Pa3nea 2. Hanogoronuka.

Ilonatus «goroHuka» u «HaHOMOTOHMKA». B3aumonelcTBHEe CBeTa M BELIECTBA.
Judpakumonnsiii npeaen. CBeT M HaHOYACTUIBL JIIOMUHECHIEHIMS HAa YPOBHE HAHOCTPYKTYpP
AKTHBalIMs U TYyIIEHUE JIIOMHHECLUEHUUU KPEMHHEBBIX HaHO4YacTUL. (DOTOHHBIC KpPUCTAJLIBI.
OcHOBBI TeOpHH (YOTOHHBIX KPHCTAIIIOB. MOAETMPOBAHNE ONTHUECKUX IPPEKTOB B (POTOHHBIX
kpuctaiiax. CrocoObl MONydyeHHUs] peayibHbIX (OTOHHBIX KpHCTaioB. Maed W HpUHIUIBL
CO3J1aHUsI METaMaTepUasoB.

Pa3nen 3. Cy0BoITHOBasi MUKPOCKOIHSI.

Kondoxkansusiit ¢ayopecuentusiii mukpockon. Mcropus paszsutust KJIICM. [Mpunnun
pabotsl. I[IpocTpancTBeHHOE pa3pelieHue B KoHpOoKanbHOU MUKpockomnuu. [Ipumenenue.

@yopeclieHTHas: MUKPOCKOIIHS IIOJHOTO BHYTPEHHETO OTpakeHHs. DiryopecueHTHas
HaHockonusa. dayopecrieHlns B OMOJIOTMYECKUX MccleqoBaHuAX. JleTekuus ¢uiyopecleHInn.
XapakTepuCcTUKU (PIIyopeceHTHOH dMuccuu. CMeXHbIEe SBJICHUS, BAKHBIC TSI OMOJIOTHYECKUX

npuMmeHeHud. [IpeumyiecTBa (QIyopecleHTHBIX METOJOB uccienoBaHus. DiaroopoQopsl.
@diryopecieHTHBIE 30HbI U METKH. MeTobI (prryopecieHTHOM OKPAaCKH KIETOK.
4. O0beM y4eOHOH JUCHUILINHBI
B 3aueTHbIx B akagem.
Bunel yue6HOI paboThI eANMHULAX yacax
O01as TpyA10eMKOCTh JUCHUILIHHBI 110 Y4eO0HOMY IUIAHY 4 144
Konrakthas pa6ora (KP): 1,42 o1

Jlexuuu (Jlek) 0,47 17

JlaGopatopusie 3ansaTus (J1ad) - -

[Tpaktueckue 3anstus (I13) 0,94 34
CamocrositesbHas padora (CP): 2,58 93
KoHTakTHas camocTosiTeNbHas paboTa 558 0,2
CaMocCTOsITeTbHOE U3YUCHHE Pa3/IeNIOB JUCITUTIIMHBI ' 92,8

Bua konTpoJs:

3ayeT ¢ OLEHKOH + +

By MTOroBOro KOHTpOJIS: 3auer ¢ oueHkoil

B 3aueTHbIxX B actp.

Bunel yue6HoI paboThI eANHULAX yacax
O01as Tpya10eMKOCTh JUCHUILIUHBI N0 Y4€0HOMY IJIAHY 4 108
KonTaktHas padora (KP): 1,42 38,25
Jlexuuu (Jlek) 0,47 12,75
JlaGopaTtopusbie 3ansaTus (J1ad) - -
[Mpaktnyeckue 3ansatus (I13) 0,94 25,50
CamocrositensHas padora (CP): 2,58 69,75
KoHTtakTHas camocTosiTenbHas paboTa 0,15
CaMOCTOSATEIbHOC U3YICHHE PA3/ICIIOB JIUCITUTITHHBI 2,58 69,60

Bua kouTpoJs:

3auer ¢ OLeHKOU + +

Buja UTOrOBOro KOHTpPOJIS: 3a4er c oneHkom

AHHOTa1us paboueit mporpaMmbl TUCITATITAHBI
«MeToabl HCCIeIOBAHUS MEXAaHNYECKHUX CBOHCTB HAHOMATEPHATIOBY
(51.B.Z1B.02.02)
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1. Heap AUCHUNJIMHBI COCTOMT TPHOOpPETECHHE 3HAHWUM, YMEHHH M (POpMHUpPOBAHUE
KOMIIETSHIINI B 00JIACTH METO/I0B UCCIICIOBAHMSI MEXaHUYECKIX CBOMCTB HAHOMATEPUAIOB.

OcHoBHOI1 3amayell JMCHUILIMHBI SBJIseTcs (QOpMUpOBaHHE Yy OO0yYarommxcs
CUCTEMHBIX TJTyOOKMX 3HAaHUHU B 00JaCTH MEXaHUYECKHX CBOWCTB HAHOMATEPUAIOB, TOHUMAHUS
o0IIMX 3aKOHOMEPHOCTEH TOJy4YeHHs TaKuX MaTepualioB; BbIpaOOTKa Ha JTOH OCHOBE
CHUCTEMHOTO IOAXO0/Ja K TIOCTAaHOBKE, BBHIMOJHCHHWIO HAYYHBIX HCCIICJIOBAHWA B yKa3aHHOW
o0yacTu, CrOCOOHOCTH aHAIU3UPOBATh M KPUTHUYECKU OIICHUBATh MOJy4daeMble DPE3yJbTaThl,
npeiaraTh MyTH PEUICHUS TOCTABICHHBIX 33/1a4 M HAXOUTh CPEAN HUX ONTUMATHHBIN.

2. B pe3yabrare wu3yYeHUs JUCHMILIMHBLI O0OyyYyalIuMiics MO mNporpamMmme
MAruCTPATYPhI T0JIKEH:

Obnadamyp CleqyIOIUMU KOMIETEHIUSIMHU:

®opMupyeMble KOMIIETEHIHU

NHaukaTopbl 10CTHXKEHUST KOMIIeTeH Uit

IIK-1 CnocoGeH quarHocTupoBaTh
CTPYKTYpYy MaTepuaia Ha MHKPO 1
HAaHOYPOBHE

IIK-1.3. Brageet onbITOM OnpeaeeHus
CTPYKTYphI MaTepHalia ¢ HCIIOIb30BAaHHEM
TU(GPAKITUOHHBIX U CIICKTPATBLHBIX METOOB.

IIK-2 CnocobeH caMOCTOATENBHO
IPOBOIUTH HAYYHO-UCCIICI0BATEIbCKUE
paboTHI [0 CO3AaHMUs, HCCIIEJOBAHUIO U
IPUMEHEHHIO HAHOCUCTEM M
HaHOMAaTEPHAJIOB

ITK-2.2. Beibupaer MeTObI U CPEACTBa
IPOBEJCHNUS HCCIICAOBAHUI U Pa3pabOTOK.

ITK-3 CriocoGeH k aHanu3y u 0000IIeHUIO
pe3ynbTaTOB HAYYHO-HCCIIEI0BATEIbCKUX
paboT, MOUCKY U aHAIU3y Hay4YHOH U
TEXHUYECKON nH(pOpMaIu B 00J1aCTH
HAHOTEXHOJIOTUX M CMEXKHBIX JUCIUILINH
JUIS. HAYYHOM, TaTEHTHOW U MapKETUHTOBOM
MO/JIEPAKKHU MTPOBOJIUMBIX MCCIIEIOBAHUM, K
CaMOCTOSITENIbHOM MOJATOTOBKE MyOJIMKAIIUA
B OTEUYECTBEHHBIX U 3apYOEIKHBIX H3TaHUIX

IIK-3.1. UmeeT onbIT cOopa, 00pabOTKH, aHAIIHM3a
U CHCTEMAaTH3alNN HAyIHO-TEXHHYECKON
UHpOpMAIIUU B 00JIACTH HAHOTEXHOJIOTHUH U
CMEXHBIX TUCIUTUINH;

IMK-3.2. OnieHuBaeT ypoBeHb UCCIICIOBAHHIM,
000CHOBAaHHOCTb MpEJIaraeéMbIX PeleHui u
PEKOMEH/IaIMH 110 pean3aliiy U UCIIOIb30BaHUIO
pE3yNbTaTOB HAYYHBIX-UCCIIEIOBAHUM;

IK-3.3 [Ipon3BOANT CTATUCTHUYECKYIO 00Pa0OTKY
PE3yNbTAaTOB SKCIIEPUMEHTABHBIX UCCIIEOBAHUIMA
HAHOCTPYKTYPHPOBAHHBIX MAaTEPUAIIOB.

3HAMb:
- METOIbI
HaHOMAaTEPUaIOB

HUCCICIO0BaHUs

CTPYKTYpPBl H

MEXaHHUYCCKUX CBOMWCTB TBEPABIX

- MCTOABI HCCICAOBAHUA CTPYKTYPblI U MCXAHUYCCKUX CBOMCTB KHUIKUX CpEad, B TOM

quciie BA3KOYIPYTHUX

- OCHOBHBIC THIIBI HpI/I60p0B, MPUMCHACMBIX [JId aHallu3a MCXaHHYCCKHX CBOICTB

HaHOMaTEPHAaJIOB;
yMmemy:

- IIpaBUJILHO BBIGpaTL Hy>KHLII>'I THII an/I60pa U MCTOAUKY aHalinda MCEXaHUYCCKUX

CBOMCTB KOHKPETHOIO HAHOMAaTepuasia
8naoems.

- nHpopmanrent 06 0COOEHHOCTSIX HMCCIENOBAaHUS MEXaHMYECKUX CBOMCTB MOJMMEPHBIX
HAaHOKOMIIO3UTOB, I'eJIed U HEHbIOTOHOBCKUX JKHJIKOCTEM.
- METOJIaMU pabOThl C HAYYHO-TEXHUYECKOW, CIIPaBOYHOM JUTEPaTypOil U AJIEKTPOHHO-

OMOMMOTEYHBIMU PECypCaMM, CBSI3aHHBIMH C HUCCIIEIOBAaHMEM MEXAHUYECKUX CBOICTB
HaHOMAaTEPHAJIOB.

3. Kparkoe comepxxanue Q11 CHUILITHHbBI

Pazgen 1. Meroabl mucCIeI0BAHMST  MEXaHHYECKHX  CBOMCTB  TBepPHAbIX
HAHOMATEPHAJIOB

1.1. IlpuGopsbl U MeTOABI ISl UCCJIETOBAHUS CTPYKTYPbl H MEXaHUYECKUX CBOMCTB
TBEPAbIX HAHOMATEPHAJIOB. METO/Ibl UCCIEAOBaHUS CTPYKTYpPhl HA HAHOPA3MEPHOM YpPOBHE.

76




MeTtoapl U3ydeHHs] MEXaHHYECKHX XapaKTepUCTHK HaHOKOMIO3UTOoB. HaHoTpubomnoruueckue
uccienoBanus. KoMIpoTepHOE MOIEIMPOBAHUE MEXAaHUYECKUX CBOMCTB HAHOKOMIIO3UTOB.

1.2. MexaHu4yecKHe CBOICTBa MOJMMEPHBLIX HAHOKOMMO3HUTOB. JledopManmoHHO-
IIPOYHOCTHBIE CBOICTBa MOJMMEPHBIX Tel. AHaIU3 JuarpaMMmbl pacTskeHus. Mopenu
BA3KOYIIPYrOro MOBEIECHUS MOJIUMEPHBIX Tel. MexaHndeckuil, JMHAMUYECKUA MEXaHUYECKUHN U
TEPMOMEXAHUYECKUN aHalu3 NOJUMEpoB. Paspymenue mnonumepHslx Ten. MexaHudecuke
CBOIICTBa HAHOKOMIIO3UTOB.

1.3. Hccaenosanue IJICHOK U NOKPBITHH HA OCHOBe
HAHOKOMIIO3UTOB. MeXaHN4YecKue CBOMCTBA IIJICHOK U IMOKPBHITUH HA OCHOBE HAHOKOMIIO3UTOB.
MHoro¢dyHKIIMOHATEHBIE HaHOCTPYKTYPUPOBAHHbBIE IIJICHKH u ITOKPBITHS.

HanoctpykrypupoBaHHble  TpUOOJIOTHYECKHE TOKPHITUS. MeXxaHWdecKue CBOWCTBA U
CTaOUIILHOCTh HAHOMATEPHAJIOB IIPU BO3JICHCTBUH TEMIIEPATYPBHI.

Pa3znes 2. MeToabl McC/IeIOBAHUS MEXaHHUYECKHUX CBOMCTB KMIKHX Cpel

2.1. OcHoBbl peosornu. OCHOBHBIE TIOHATHS BUCKO3UMETpHUM: Jedopmaius,
HaNpsDKEHUE, CKOPOCTh CIBUTA, YIPYrocTh, IUIACTHYHOCTh, BA3KOCTh. Kiaccuduxarms
MaTepuajoB IO  CTPYKTYPHO-MEXaHWYECKMM  CBOWCTBaM. Marematudyeckue  MOJENH,
OTHCHIBAIOIINE KPUBBIC TCUCHUSI.

2.2. Tunsl peomeTpoB. Poranmonnsie peomerpsl. CS- u CR-peometprl. YpaBaenus s
pacueta CKOpPOCTH CJIBUra, HANpPSDKEHUS CIOBUTAa W BS3KOCTU. V3MepUTENbHBIE CHUCTEMBI
CUMTUHAP-IWINHAP» U «KOHYC-IUIacTUHa». McnplTaHusl B peXUME BBIHY)KJIEHHBIX KOJIeOaHUM.
[Tpumepst HauboEe pacIPOCTPaHEHHBIX MPUOOPOB.

2.3. Oco0eHHOCTH Te4yeHHS] BA3KOYNPYIrHX M CTPYKTYPMPOBAaHHBIX cped. Kpusbie
TEYCHHUsS] HEHBIOTOHOBCKHUX KHJAKOCTEH. MaremaTruyeckoe OINUCAaHUE HEHBIOTOHOBCKHX
JKunkocTer. Bsskoynpyroe noenenue reneil. Mzmepenue tukcorponuu. M3mepenue npenena
TEKYy4eCTH.

4. O0beM y4eOHOH JUCHHILJINHBI

B 3aueTHbIX B akazgem.

Bunsl yueOHoM paboThI eIMHUIIAX qacax
O0mas TpPyA0EMKOCTh JMCIHHIIIHHBI 10 Y4eOHOMY IVIAHY 4 144
Konraktnas padora (KP): 1,42 51
Jlexmmm (Jlek) 0,47 17
JlaGopatopusie 3ansaTus (J1ad) - -
[Tpaktuyeckue 3ansatus (I13) 0,94 34
CamocrositeabHas padora (CP): 2,58 93
KonTtakTHas camocTosiTenbHas paboTa 558 0,2
CaMoCTOATEIbHOE NU3YUYEHHE PA3AEIOB IUCHUIIMHBI ' 92,8
Bua konTpois:
3aueT ¢ OLEHKOMI + +
Buja UTOrOBOro KOHTpPOJIS: 3a4er c oneHkom

B 3aueTHbIX B actp.

Bunsl yueOHol paboThI eIMHUIIAX qacax
O0mas TpyA0eMKOCTb JUCIHHILIMHBI 10 Y4eOHOMY IVIAHY 4 108
KonrakThas pa6ora (KP): 1,42 38,25
Jlexmm (Jlek) 0,47 12,75
JlaGopatopusie 3ansaTus (J1ad) - -
[Tpaxtuueckue 3ausatus (I13) 0,94 25,50
CamocrositesbHas padora (CP): 2,58 69,75
KoHTakTHas camocTosaTeNnbHas paboTa 0,15
CamocrosTenbHOE U3YUCHUE PA3/IesIOB TUCIUILIMHEI 2,58 69,60
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Bua konTpos:

3ayeT ¢ OLEHKOH

+ +

Bua uToroBoro KOHTpoJIf:

3a4er ¢ OLEHKOI

AHHOTanus pabouyeit mporpamMmbl JUCHUTLTAHBI
«MeToabl J1a3epHOH TM(PPAKIMU B aHAJIM3€ HAHOMATEPHUATIOB»

(51.B.J1B.03.01)

1. leap AUCHUIVIMHBI - TPHOOPETCHUE 3HAHWH, YMEHUH, BlIaJieHUd U (hOPMUPOBAHHE
KOMIIETEHIIMI B 00JIaCTH METO/I0B JIa3epHOI nudpakuuu s aHAIM3a HAHOMATEPUAIOB.

2. B pesyabrare
MarucTpaTypsl 10/KeH:

H3YyYCHUHd NUCHUIIINHBI

o0yyamomuiics N0 Nporpamme

Obnadamyp CIETYIOIUMA KOMIETSHIMSIMHU:

@®opMupyeMble KOMIIETEHIHU

NHaukaTopbl 10CTHXKEHUST KOMIIeTeH Uit

IIK-1 Cnocoben
JHUarHOCTUPOBATE CTPYKTYPY
MaTepuaia Ha MUKPO U
HaHOYPOBHE

IIK-1.3. BnazseeT onpITOM OIpeeeHus] CTPYKTYPHBI
MaTepuala ¢ UCTIOIb30BaHNEM TU(PPAKINOHHBIX U
CHEKTPAIBbHBIX METOJIOB.

IIK-2 CnocobeH caMOCTOATENBHO
NPOBOJUTH HAYYHO-
HCCIIeI0BATEIbLCKHUE PA0OTHI 10
CO3/IaHMS, UCCIICTOBAHUIO U
MPUMECHECHUIO HAHOCHCTEM U

IIK-2.1. ®opmupyet TpeboBaHUs K IKCIIEPUMEHTATbHBIM
o0pa3iaM HaHOMaTEePHaJIOB U HAHOCHCTEM H Pe3yiIbTaTaM
HAYYHO-HMCCIICIOBATEIbCKUX Pa0OT 10 UX pa3padoTKe;
ITK-2.2. BeibupaeT MeTObI ¥ CPEACTBA MTPOBEICHUS
UCCIICIOBAHMIA U pa3pabOToK;

IK-2.3. OnpenensieT Myt peluIeHns: HAyIHBIX U

HaHOMaTEepHAaJIOB
TEXHUYECKUX 3aJ1a4 B 00JaCTH padOT MO CO3/IaHUIO,
WCCJICIOBAHHIO ¥ IIPUMEHEHUIO HAHOCHUCTEM H
HAaHOMAaTepHalloB
3HAmus.

- TEOPETUYECKHE OCHOBBI CTATUUECKOTO M IMHAMUYECKOI'0 PACCEUBAHUS CBETA
- YCTPONCTBO M MPUHLHUI pabOTHI JIa3epHBIX aHAIN3aTOPOB pa3Mepa YacTHULL
- BO3MOXXHOCTH U 00JIACTH MPUMEHEHUS METOO0B JMHAMHUYECKOTO CBETOPACCESTHUS IS

MCCJIEI0BAHNS HAHOMATEPUAIIOB
ymemy:

- AHAJIIU3UPOBATH I/I306pa)KCHI/I$I U JAaHHBIC, TOJYYCHHBIC MCETOAOM JUHAMHUYCCKOI'O

paccesHus CBCTA,

- (I)OpMy.TII/IpOBaTB TCXHHUYCCKUC Tpe60BaHI/I$[ K 00BbeKTaM HUCCICIOBAHU,

enaoems:
- HaBbIKAMU  00pabOTKH
JTMTHAMAYECKOTO PACCESTHUS CBETA;

u HUHTCpHpCTaAlluUn JaHHBIX, MOJIYYCHHBIX METOAOM

- MeToAaMu paboThl € HAy4YHOM JHUTEpaTypodl M  3IIEKTPOHHO-OMOIMOTEYHBIMU
pecypcami, CBSA3aHHBIMU C IPUMEHEHUEM JIa3epHON AUPPaKIIMK [T aHaIu3a HAaHOMaTeprasoB.

3. Kparkoe coaep:kanue TUCHUIIHHBI

Paznen 1. Teopernueckne 0CHOBBI CBETOPACCESIHUS

1.1. BBenenme. /lHAarHOCTMKAa H MeTOAbI HCCJICAOBAHMS HAHOMATEPHATIOB U
HAHOCTPYKTYP. MeTonbl onpenenenus pazmepa yactuil. CutoBbiii Metoa. CeTnMeHTalMOHHbIN
meton. Kongykromerpuueckuii Meroa. MeTroa MUKpPOCKOINH, Pa3HOBUIAHOCTH MHKPOCKOIIOB.
TexHuuyeckoe ocHalIeHHEe, 00IIasi KOHCTPYKIUS 3JEKTPOHHBIX MUKPOCKOIIOB U XapaKTEPUCTHKU
uHpOpMallMK, TOJy4aeMOM C HCHOJb30BAHUEM PA3JIMYHO OCHAIICHHBIX MHUKPOCKOIIOB.
Pa3pemraromas crocobHOCT MUKpockomoB. [lonroroBka oOpa3oB uis HUCCIEIOBaHUS Ha
MHUKpocKkomax. OnpeneneHiue  nuamerpa  Hechepuyeckux — yactull.  lIpuHIMNUaNbHBIE
BO3MO>KHOCTH 3JIEKTPOHHBIX MUKPOCKOIIOB B Cllydae UX MPUMEHEHHUS [Tl aHaIl3a MaTepHalioB.

1.2. TeopeTnueckne 0CHOBBI cBeTOpaccessHus. cropus ceeropaccesnus. Ontudeckuit
JUana3oH 3JIEKTPOMAarHUTHBIX BOJH. @U3MUeCKHe OCHOBBI MTPOLIECCOB PACCESHUS U MOTJIONICHUS
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cBeTa. YCIOBHA M BHIBI POIJIEEBCKOTO paccessHus. PaccesHue ManplMU —4YacTULAMU
MOJIIPU30BAaHHOTO W HEMOJSIPU30BAHHOTO CBeTa. PaccesHue Ha (UyKTyanusx W YacTHIIAX.
SIBnenust, HaOJIIOAOIUECS TIPU PACIIPOCTPAHEHUU CBETAa B JIUCIIEPCHBIX CUCTEMax. YNPYyroe u
HEYIIPYroe paccesHue.

1.3. Teopusi M0JIeKYJISAPHOTO paccessHusi cBeta. SBinenus Manaensirama-bpritosna
u Pamana. JlazepHas CHEKTPOCKOINHUS KOMOWHAIIMOHHOTO pAacCesHHs. BBIHYXIEHHOE
KoMOHMHaIMOHHOE paccesHue. Mojenb Jlopenna. Teopusi Panes MonekynsipHOro paccesHusl.
OcHoBHbIE crencTBUs Teopun Panes. MoiekyisipHOe paccessHue Ha QIIYKTyalusx aHu30TPOITUN
B raze. MounekyssipHas pedpaxiusi.

Paznen 2. /luHaMu4ecKoe U CTaTHYECKOe pacceuBaHUE CBETA

2.1. Ilornomenue u paccessHue cBera chepudeckoii 4vacrtuueid (teopusi Mmu).
CriekTpaibHBIE XapaKTEPUCTUKUA pacCesHUs CBeTa Ha CQPEpUUYECKUX 4YacTHIaX. BiusHue
CTPYKTYpbl M (POPMBI pacCeMBAIOIIMX YAaCTUI[ HA ONTHUYECKUE XAPAKTEPUCTUKH IUCHEPCHOM
cuctembl. OCOOCHHOCTH WHIMKATPUC PacCesTHUSI Ha C(PepUIECKUX YaCTHUIAX B 3aBHCHMOCTH OT
pa3Mepa M ONTHYECKHX IOCTOSHHBIX. BektopHas nuarpamma Mu. Teopuss @payHrodepa.
MHorokpatHoe pacceuBanue. CTaTHUECKOE paCCEMBAHUE CBETA.

2.2. JIunammu4eckoe pacceuBaHue cBera. OCHOBHbICE WJEHM JUHAMHYECKOIO
pacceuBanusi cBera. [lapamerpsl ompeneneHus: METOAOM JIMHAMHYECKOTO CBETOpaCCEsHUS
['unponuHamMuueckuii auaMeTp. DJEKTPOKMHETHYECKHH MOTEHIMAl. DIEeKTPOKMHETHYECKUe
apinenusi. Teopust JIDC. Monekynsapuas Macca. CpaBHEHHME METOJIOB CTAaTHYECKOTO U
JTUHAMHYECKOTO PacCcesHUs CBETa.

Pasnen 3. Jlazepuble ananu3atopbl. CxeMbl yCTAHOBOK

3.1. CocraBHble 3JIeMEHTbI aHAJM3ATOPOB pa3Mepa 4Yactul. Jlazepbl, NpPUHIMI
pabotsl na3zepa. Bunbl mazepoB. AKTHBHas cpena jazepoB. Hakauka, MEXaHU3M «HAKAuKH»
na3epoB. ONTuyecKkuil pe3oHaTop. XapakTepUCTUKH KadecTBa M3IY4YeHHs J1a3epoB. JleTeKTophl
¢dboTtonoB. ®oTodMHCCHOHHBIE yeTpoiicTBa. [Ipubop xoppensiuu. Cucrema cueta OTOHOB.

3.2. IlpuHuMnNuajJbHbIe  CXeMbl  YCTAHOBOK  JIa3epPHbIX  AHAJIU3ATOPOB.
[TpuHIMNIMAIbHBIE CXEMbl YCTAaHOBOK JIa3€pHBIX aHanu3aTopoB Kommnanuu Fritsch, Malvern,
Horiba u mpouee. [Ipu6opsl, ocoOeHHOCTH MOeNel Ja3epHbIX aHATN3aTOPOB, AOMOIHUTEIHHBIE
Moayiu. [IpumeHenune meTona JazepHoil Audpakiiuu sl UCCIIEIOBAHNS HAHOMATEPHAIIOB.

4. O0beM y4eOHOH JUCHHUILINHBI

B 3aueTHBIX B akanem.

Bunel yue6HoI paboThI eANHULAX yacax
OO0mas TpyA0eMKOCTh THCHUIIJIMHBI 110 Y4eOHOMY IJIaHY 5 180
KonTakTHas padora (KP): 1,42 51
Jlexmmm (Jlek) 0,47 17
JlaGopaTtopHsbie 3ansTHs (J1ab) - -
[Tpaktuueckue 3austus (I13) 0,94 34
CamocrositenbHas padora (CP): 2,58 93
KonraktHas camocrosiTenbHas pabota 258 -
CaMocToATEIbHOE N3YYEHNE PA3AEIOB IUCLUIIIMHbI ’ 93
Bua konTposs:
JK3aMeH 1,0 36
KonrakTHas paboTa — mpoMexXyTO4YHas aTTeCTalus 10 0,4
[ToAroTOBKA K DK3aMEHY ’ 35,6
Bua uToroBoro KOHTpoJIA: IK3aMeH

B 3auerHbIX B acrp.
Bunsl yueOHoI paboThI €IMHULIAX qacax
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OO01mast TPyA0eMKOCTh THCIUIIJIMHBI 10 Y4e0HOMY IJIaHY 5 135

KonrakTHas pa6ora (KP): 1,42 38,25
Jlexumu (Jlek) 0,47 12,75
Jlaboparopusie 3ansaTus (JIad) - -
[TpakTaeckue 3arstus (I13) 0,94 25,50
CamocrosiTtennHas padora (CP): 2,58 69,75
KonTakTHas camocTosTensHas padora 558 -
CaMocTosATeIbHOE U3YYCHHE PA3/ACIIOB IUCIIUTUTHHBI ’ 69,75
Bua konTposs:

9K3aMeH 1,0 27
KoHTakTHas paboTa — MpOMEKYTOUHAS aTTECTALIHS 10 0,3
[ToaroroBka K SK3aMeHY ’ 26,7
Bua UTOroBOro KOHTPOJIA: JK3aMeH

AHHOTanus pabouyeit mporpaMmbl JUCHUATLTAHBI
«30H10Basi MUKPOCKOTIHS»
(b1.B.J1B.03.02)

1. Heab aucuumiuHbl — GOpMUPOBAHHE y OOYYAIOIIMXCS 3HAHUI O CKaHUPYIOIEH
30HJOBOM MHKPOCKOIIUH, €€ TEOPETUYCCKHMX OCHOB, MPHUHIMIIOB pPa0OTHl W BO3MOXKHOCTHU
MCIIONIb30BaHUs JJI aKTyalIbHBIX 33/1a4 HAHOTEXHOJIOTUY U HAHOMAaTEepUajoB.

OCHOBHBIMH 32]a4aMU AU CHUILIMHBI SBIISIOTCS:

- TOpuoOpeTeHNH OOYyYaIOIUMUCS 3HAHUW 00 YCTPOHCTBE W MNPUHIUIE pPAOOTHI
CKaHHUPYIOIIEro 30HI0BOT0 MUKPOCKOIIA;

- ¢opMupoBaHue Yy OOY4YaIOIIMXCS CHUCTEMHBIX 3HAaHUH B O00JIaCTH METOJIOB
CKaHUPYIOLIEH 30HI0BON MUKPOCKOIINY;

- ¢opmupoBaHrue y OOy4aroUMXcs TMOHUMAaHHUS O BO3MOXKHOCTAX M OTPaHUUYCHUS
WCIIOJIb30BAaHUSI METOJIOB CKAHHMPYIOMIErOo 30HIOBOTO MHKPOCKOMA B PA3JIMYHBIX 00JIaCTAX
HAHOMAaTepHalioB, BBIPAOOTKA HAa OSTOM OCHOBE CHCTEMHOTO IOJAXO0Ja K TIOCTAaHOBKE U
BBITIOJIHCHUIO HAyYHBIX MCCIEAOBAaHUN B yKa3aHHOW 00JIaCTH, CIIOCOOHOCTH aHAM3HPOBATH U
KPUTHYECKH OIEHUBATh MOJy4aeMmble Pe3yiabTaThl, MpearaTh MyTH PEIICHUS MOCTaBICHHBIX
3a/1a4.

2. B pe3yabrare wu3yueHUsi AUCUMIUIMHBI O0y4Yawuuiics Mo mporpamme
MArucTpaTypbl 10J/KeH:

Obnadamyp CIeNYIOIMUMU KOMIETSHIMSIMHU:

®opmupyeMble KOMIIETEHIIUU NHaukaTopbl 10CTHKEHUS] KOMITETeH M i

IIK-1 Cnoco6en quarnoctupoats cTpykTypy | IIK-1.3. Biageer onbiTom onpeaeneHus
MaTepuaia Ha MUKPO U HaHOYPOBHE CTPYKTYpbI MaTepHasa ¢ UCIOIb30BaHHEM
TU(GPaKIUOHHBIX U CIIEKTPAJIBHBIX METOOB.

IK-2 Crioco6en camoctositensHo npoBoauTh | [IK-2.1. ®opmupyet TpeboBaHuUs K

HAay4HO-HMCCIIE0BaTeNbCKHE PAOOTHI IO SKCIEPHUMEHTAILHBIM 00pa3lam
CO3JIaHHs, UCCIICIOBAHUIO U TIPUMECHEHUIO HaHOMAaTEpHAJIOB U HAHOCHUCTEM 1
HAHOCHUCTEM U HaHOMAaTEPHUAJIOB pe3yiibTaTaM HayYHO-UCCIICAOBATCIILCKUX

paboT 1o ux pazpaboTKe;

IIK-2.2. BeibupaeT MeToAbI ¥ CPEACTBA
MIPOBE/ICHUS HCCIIEIOBAHUH B Pa3paboToK;
IIK-2.3. OnpenenseT nyTH peleHus HayqHbIX
¥ TEXHUYECKHUX 33]1a4 B 00JIACTH padoT 1o
CO3JIaHUIO, UCCIICAOBAHUIO M TPUMEHEHHIO
HAaHOCHCTEM M HaHOMaTEepPHAIIOB
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3HamMb.
- KJIacCU(pUKAIMIO METOIOB CKaHUPYIOIEH 30HI0BOII MUKPOCKOIIHH;
- YCTpPOWCTBO, MPUHLHUII pabOThl U (PU3MYECKHE OCHOBBI CKAHUPYIOIIHUX 30HJOBBIX
MHUKPOCKOIIOB;
— IPUHLHUIIBI peaiu3alii aTOMapHOTO Pa3pelieHys B CKAHUPYIOUIMX 30HA0BBIX MUKPOCKONAX;
- 001IMe NpeacTaBiIeHUs O pa3pellaroliel ClIoCOOHOCTH Pa3IuYHbIX BUIOB;
-~ BO3MOXXHOCTH M 00J1acTH nnpuMeHeHust MmeTo0B C3M 1715 rccne0BaHus HaHOMAaTEePHAaIIOB.
ymemn.
- aHAJIM3UPOBATh U300paKEHUS U JaHHBIE, MTOJIyYeHHBIE pa3iuuHbIiMu MeTogamu C3M;
— KOPPEKTHO OMpeAesTh MOP(HOIOTHI0 HAHOOOBEKTOB U HAHOMATEPHAJIOB;
- HCIOJb30BaTh CTaHJapTHbIE MeToauKH C3M 1151 aHaIM3a HAaHOMATEPUAIIOB;
- (dopMynHpOBaTh TEXHUYECKHE TPEOOBAHUS K OOBEKTAM HCCIIEIOBAHUS.
gnademsn:
— HaBBIKaMH 00pabOTKHM M300pakeHUH, MOTYYCHHBIX Pa3IUMYHbIMUA MeTogaMu C3M;
- TpUHLMIIAMHA TPOBEJCHHS OSKCIEPUMEHTa Ha COBPEMEHHBIX MpuOOpax CKaHUPYIOLIEH
30H/I0BOM MUKPOCKOIINH;
- MeToJaMH palOoThl C HAYYHOU JTUTEPATypOil U SIEKTPOHHO-OMOIMOTEUYHBIMU pECypcamMu MO
TEOPETUUYECKUM U TEXHOJIOIMUECKUM aCIEKTaM CKaHUPYIOLIEH 30H10BOI MUKPOCKOIHH.

3. Kpartkoe coagep:xanue JUCUMIIIMHBI:

Pazjen 1. OcHoBBI ckaHUpYIOLIeii 30H10B0H Mukpockonuu (C3M)

Paspnen 1.1 CoBpemMeHHBbIEe METO/IbI BU3YAJTH3ANMHA HAHOMATEPHAJIOB.

CoBpeMEHHbIE  METOJbl  BHM3yaJU3alldd M  HUCCIEJOBaHMS  HAHOOOBEKTOB U
HaHoMarepuanoB. lloHaTus paspemaromeld CcrnocoOHOCTH W AUGPAKIIMOHHOTO TIpesena.
AToMapHOE pa3pellieHHE B COBPEMEHHBIX MeTojax uccienoBaHus. CpaBHEHHME OCHOBHBIX
MUKPOCKOIIMYECKUX METOJOB (ONTHUYECKHE, SJICKTPOHHBbIE, 30HI0BBIC). I[IpenmyiiecTsa,
HEJAOCTaTKW M 00JacTM  NPUMEHEHHS  CKAaHUPYIOUIEH  AJIEKTPOHHOW  MHKPOCKOIHH,
IIPOCBEYMBAIOLIEH ITIEKTPOHHOM MUKPOCKOIIMH U CKAHUPYIOUIEH 2JIEKTPOHHOM MUKPOCKOIIHH.

Pa3nea 1.2. Beenenue B C3M.

Uctopus C3M. VYerpoiictTBO U OpuHOMN  pabOThl  CKAaHUPYIOIIUX  30HIOBBIX
MukpockornoB. OcHoBHble 3ieMeHThl C3M. Ckanepsl. Cuctema oOpaTHOUM CBsI3H. 30HIOBBIC
natuuku. [lpunnun gopmupoBanus usobpaxenus B C3M. 3ammra OT BHEUIHUX BO3ACHCTBUIA.
Knaccudukanuss merogos C3M. CpaBHeHHE pa3pelmaromieid CroCOOHOCTH Pa3IMYHBIX BHJIOB
C3M.

Pa3nea 1.3. Cxkanupyomas TyHHeabHass Mukpockonust (CTM).

@usnyeckne ocHoBbl CTM. OneKkTpoHHBIE CTPYKTYpbl TBEPAOrO Tela U €ro
noBepxHocTu. TyHHenbHbIN 3 dexT. Texunueckue ocHoBbl CTM. KoHeTpykiMy cKaHUPYIOIIUX
TYHHEJIBHBIX MMKpockomnoB. Pexumbsl paboret CTM. Metox mnocrostHHON Toka. Merton
MOCTOSTHHOM BBICOTBI. MeToa oToOpaxeHue palboThl BbIxoaa. Peanmusammss aToOMapHOTO
paspellieHus] B CKaHMPYIOIIEM TYyHHEIbHOM Mukpockomne. Orpanudenus CTM. Peanmzanus
aTOMapHOTO pa3pelleHusl B CKaHUPYIOLEM TYHHEIbHOM MUKpockorie. [loroToBka moBepXxHOCTH
TBepabIX Ten st CTM uccnegoBaHui.

Paznen 1.4. AtomHo-cuioBasi Mukpockonusi (ACM).

CuiioBoe B3aMMOJIEHCTBHE 30HJIOBOTO jJartunka W oOpasma. Ilorenmman Jlennapna-
Jxonca. ACM 30HIBI: BHJBI, CIOCOOBI M3TOTOBIICHUS, OCHOBHBIE MapameTpbl. KoHCTpyKuus
ACM. CnocoObl peructpanui OTKJIOHeHUs KaHTuieBepa. Pexxumbl padotet ACM. KonTakTHas
aTOMHO-CHJIOBasi MMKPOCKOIMSI- METOJ IIOCTOSSHHOM BBICOTBI, METOJ IOCTOSIHHOM CHJIBL,
KOHTakTHBIM MeToja paccornacoBanusi. Hemocratkum koHTakTHOM ACM. [lomykoHTakTHas
aTOMHO-cHJIOBast MUKpockonus. [IpeumymiectBa u HenocTaTku noiaykoHTakTHOH ACM. Kpussie
3aBHCHUMOCTH CHJIBI OT paccTosiHusA. JlaTtepampHoe B3auMOAEWCTBHE 30HAAa M oOpasua.
Muxkpockonus naTepaibHbIx cuil. Paspemaromas crnocooHocts ACM. beckonTtaktHas ACM.
Bo3smoxxnoctn OeckontaktHO ACM. Hcmonp3oBaHWE OPraHUYECKMX MOJICKYJI B KadecTBE
30H10B 111 C3M. Hanotpyoxu — natunku C3M.

Pasznen 1.4. Ckanupyromasi 0JIM:KHeNoJIbHas onTuyeckass Mukpockonusi (CbOM).

Teopernueckue ocHoBsl CBOM. DddexkTuBHOE  NpeofoneHHE  ONTHYECKOTO
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mudpakmuonnoro  mpeaena.  3oHasl CbOM:  Ttumbl, wusrotomieHue. KoHCTpykium
OJIMKHETIONBHBIX  ONTHUYECKMX MHUKPOCKOMOB. KOHTpONb paccTosHUS MEXIy 30HIOM U
MOBEPXHOCThIO. Peanmuzanms cucrembl oOpaTtHOW cBsizu. Paspemaromas crnocodHocth CHOM.
Pexwumel pabotsl u Buasl CBOM. Kongurypamust CBbOM ¢ moxynem UK-®@ypee.

Pasnea 2. Bosmosxxkunoctu C3M.

Paznea 2.1. Ipyrue Buast C3M.

Mukpockonus cuil TpeHus. MeToa MOAyNsiuu CHiIbl. MHOTOMpPOXOAHBIE METOJIUKH
pabotel C3M. OnexkrtpocuiioBas MUKpocKonus. CkaHHMpyoIias €MKOCTHAas MHKPOCKOIIHS.
Merton 3ou1a KenpbBuna. MaruutHas cunoBas Mukpockonus (MCM). Ipunmun pa6otrsr C3M B
pexume MCM. Ksasucraruueckue meromaukn MCM. KonebarenpHpsle meroauku MCM.
3onnoBbie natyuku At MCM. Jlutorpapus B C3M. CTM, ACM mnurtorpadus. AHOAHO-
OKHUCJIUTEIbHAS TUTOrpadwsl.

2.2. Boamoxnoctu C3M.

[IpeumymectBa u Hemoctatku C3M. Crangaptel C3M. Hckaxenue wusoOpakeHus
ckanepoM. VckaxkeHusi, CBA3aHHBIE C 30HJOBBIM JNATYUKOM. VCKakeHUs, CBA3aHHBIE PEKUMOM
padorer C3M. KamubpoBka C3M. IlpuHuunbel KOppeKTHpOBKU u3o0paxenuit C3M.
B03MO0XHOCTH aTOMHO-CHIIOBOM MUKPOCKOIIUU B OIpeieieHuu (GOpMbI U pPa3MEPOB HAaHOUACTHUI]
METAJIJIOB U WX COEAUMHEHMH. METOJUKH BOCCTAHOBJIEHMSI pEalbHOM T€OMETpUU OOBEKTOB
uccinenoanusi ACM. Bo3M0OXHOCTh IPOBECHHS HEpa3pyLIAIOIINX UCCICIOBAHUM C MTOMOIIBIO
ACM.

Paznen 3. [lpumenenune C3M

Paznen 3.1. Ilpumenenue C3M i wuccjeI0BaHUS OCHOBHBIX KJIAaCCOB
HAHOMATEPHAJIOB.

AtomapHoe paspemienue, nocturHyroe c nomombto CTM. Ilpumenenne MCM.
[Ipumenenus OnrkHENnoNbHOM onTuku. MccnemoBaHue BOJOPOAHBIX cBsizeil. Ompenenenue
pasmepoB u (QopMbl HaHouacTull. VccrnemoBanuss MOPQOJOTHH U JIOKAIBHBIX CBOWCTB
MOJIMMEPHBIX MaTepuasioB. McciaenoBaHMsl MarHUTHBIX HAHOYACTHUI U CTPYKTYp MeTogoM MCM.
Beruucnenue anresuonnbix cun MerogoM ACM. Bosmoxknoctu u mepcrnektuBsl ACM B
UCCJIEOBAHUM CHUHTETHYECKUX XHMMHYECKHMX BOJIOKOH. lccnenoBanue HaaAMOJEKYISPHOU
CTPYKTYpbI IOJUMEPOB U KOMIIO3uTOB. Mcnonb3oBanue C3M 1 uccnenoBanus MOPQPOJIOTUU U
IIPOLIECCOB POCTA.

Pa3nea 3.2. UcciienoBanue 61010ru4ecKuX 00beKToOB ¢ momoupso C3M.

Ucnons3zoBanne C3M B paznuuHbiX cpenax. BozmoxHoctn C3M nmnst uccienoBaHus
00BEKTOB B KHUAKUX cpenax. [I[puUHIUIBI MNPUTOTOBICHUS OWOJIOTHYECKUX OOBEKTOB st
uccinenoBanusi ¢ momoipio C3M. B03MOXHOCTH B HCCIEIOBAaHUU OEITKOBBIX MOJIEKYT C
nomombio C3M. Wzyuenune JIHK. WccnemoBanust BupycoB u Oakrtepuit. HccnemoBanue
aJre3MOHHBIX B3aUMOJICUCTBUIA.

Paznen 3.3. CoBpemennbie npudopbl 1 MeToabsl C3M.

OCHOBHBIE MTPOU3BOJUTENN CKAHUPYIOLIUX 30HJIOBBIX MUKpOcKonoB. Popmar manHsix B C3M.
Bapuants! Buzyanuzanuu C3M uzobpaxenuid. Konnuecrsennsiit ananuz C3M u3o0OpakeHUH.
CratucTuieckuii aHainu3 n300pakeH i, MOMy4YeHHBIX ¢ moMotso C3M.

4. O0beM y4eOHO JUCHMIIIIMHbI

B 3aueTHEBIX B akanem.

Bunet yueGHoi paboThI eANHULAX yacax

OO0mas TpyA0eMKOCTh JMCHHUIIJIUHBI 110 Y4eOHOMY IUIAHY 5) 180
KonraktHas pa6ora (KP): 1,42 51
Jlexmmn (Jlek) 0,47 17
JlaGopaTtopHsie 3ansaTus (J1ad) - -

[Tpaxtuueckue 3ausatus (I13) 0,94 34
CamocrositeabHas padora (CP): 2,58 93
KonraktHas camocrosiTenbHas pabota 2,58 -
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CamocTosTeIbHOE H3YUCHHE PA3/ICTIOB AUCITUTLTHHBI

93

Bua konTpossn:

IK3amMeH 1,0 36
KonrtaktHas paboTa — mpoOMeXXyTOYHAs aTTECTAIHA 10 0,4
I[To/IrOTOBKA K 9K3aMEHY ’ 35,6
Buj1 MTOroBOro KOHTPOJIS: JK3aMeH
B 3auerHbIx B actp.

Bunpl yueOHoI paboThI eIIMHUIIAX Jacax
OO0mas TpyA0eMKOCTh JMCHUIIJIUHBI 10 Y4eOHOMY IUIAHY 5 135
KonraktHas pa6ora (KP): 1,42 38,25
Jlexuun (Jlek) 0,47 12,75
JlabGopaTtopusbie 3ansTus (J1ao) - -
[Tpaktuyeckue 3ansatus (I13) 0,94 25,50
CamocrositebHas padora (CP): 2,58 69,75
KonTakTHas camocTosTenpHas padora 258 -
CaMocCTOsATeIbHOE U3YYICHHE PA3/ICIIOB TUCITUTUTHHBI ’ 69,75
Bunx koHTpoOJIS:
9K3amMeH 1,0 27
KonTakTHas paboTa — mpoMexyTo4Has aTTeCTalus 10 0,3
[ToaroToBka K 3K3aMeHy ’ 26,7
Bua UTOroBOro KOHTPOJIA: JK3aMeH
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5.4 IIpakTuka
Oobs13aTesqbHASA YACTh
Y4yeOHasi NPAKTHKA: NPAKTHKA M0 NOJYYEHHUIO NEPBUYHBIX PO ecCHOHATBHBIX
YMeHUil 1 HABbIKOB
(2.0.01(y))

1. Heab nmpakTUKM 1O MOJYYEHHIO NMEPBUYHBIX NPO(ecCHOHAIBHBIX YMEHMH M
HABBIKOB — TOJYYCHHE OOYYarOMIMMCSI TEPBHYHBIX MPO(ECCHOHAIBHBIX YMEHUI U HABBIKOB
MyTeM CaMOCTOSITEIbHOTO TBOPUYECKOrO BBIMOJIHEHUS 3a]a4, IOCTaBJICHHBIX IPOTrpaMMOit
MPaKTUKH.

2. B pe3yabrare wu3yYeHUs JUCHMILUIMHBLI O0yyYyalIWiics MO mNporpamMmme
MarucTparypbl 10/KeH:

Obnadame CIENYOUIMA KOMIICTCHITUSIMU

YK-1.1, OIIK-4.1, OIIK-7.1.

3HAmM».
— HOpPAOdOK OpraHu3aluv, IIJIaHUPOBAHUA, IIPOBCACHUSA U obecreyeHus HAay4YHO-
HCCICI0BATCIBCKHUX pa60T C UCITOJIB30BAaHUCM COBPEMCHHBIX TCXHOHOFHﬁ;

— TMOpSAOK  OpraHW3allid,  IUIAaHUPOBAaHMs,  TMPOBEACHUS U oOecreueHus
00pa30BaTeNbHO 1eATETBHOCTH 10 MPOGUITIO H3y4aeMOU MTPOrPaMMbl MaruCTPATYPHI.
ymemy:

— OCYUIECTBJISITh MOUCK, 00pabOTKy M aHAJIM3 HAYYHO-TEXHHUYECKOW MH(OpMAIUH IO
npoQuITI0 MPOHICHHON TPAKTHKH, B TOM YHUCIIE ¢ TpUMeHeHneM Internet-rexunomnorui;

— HCHONIB30BaTh COBPEMEHHBIE NPHOOPHI M METOJMKH MO TNPO(WI0 MPOrpaMMBI
MarucTpaTypbl, OpPTraHU30BbIBATH IMPOBEJACHUE SKCIIEPHUMEHTOB W HCIBITAaHUH, MPOBOIUTH HX
00paboTKy U aHATU3UPOBATh UX PE3YIbTATHI,

— BBINOJIHATH INeJarorudyeckue (QyHKIMH, MPOBOAUTH MpaKTHUECKUE U JabopaTOpHbIE
3aHATHUS CO CTYJIEHUECKOH ayuTOpHel o BEBIOpaHHOMY HaIPaBICHUIO MOJITOTOBKH.

enaoems.

— CIIOCOOHOCTBIO M TOTOBHOCTBIO K HCCJIEIOBATENHCKON JEATEIBHOCTH TI0 MPOQIITIO
U3y4yaeMol MporpaMMbl MarucTpaTyphl;

— METOJIOJIOTUYECKUMH TMMOJXOJAaMU K OpraHM3allud Hay4YHO-UCCIEI0BATEIbCKOW U
00pa3oBaTeNbHON IeATEIHLHOCTH;

— CIIOCOOHOCTBIO Ha TIPAKTHKE HCIONB30BaTh YMEHUS W HABBIKM B OpTaHU3aINH
HAY4YHO-MCCIIEIOBATENBCKUX U IPOEKTHBIX paldoT;

— HaBbIKaMH BBICTYIUICHUH nepes] yueOHOH ayIuTOpHEH.

3. Kparkoe coaep:kaHue Y4eOHOH MNPAKTHKH - MPAKTHKH 10 TOJYYECHHUIO
NEePBUHYHBIX NPO¢ecCHOHATBHBIX YMEHH U HABBIKOB

Y4eOHast mpakTUKa BKIIFOYAET dTarbl 03HAKOMIICHHS C METOIOJIOTHIECKAMHU OCHOBAMH H
NPAaKTUYECKOI'0 OCBOCHMS MPUEMOB OpraHHU3alMy, TUIAHUPOBAHUSA, IPOBEIEHUS U 0OecleueHus
HAYYHO-HCCIIEJIOBATEIbCKOH W 00pa3oBaTENbHOW  JIGATENIFHOCTH,  O3HAKOMIJIGHHS  C
JeSITebHOCThIO 00pa30BaTEeNIbHbIX, HAYYHO-UCCIIEA0BATENCKUX U MPOEKTHBIX OpraHU3alMi 1Mo
PO U3ydaeMOoi MPOrpaMMBbl MarucTpaTypel.

KonkperHoe coaepkaHue ydeOHOM MPaKTHKH OMNpEeAessieTcs WHIMBUAYaIbHBIM
3aJjaHieM OOYYaloMIerocsi ¢ YI€TOM MHTEPECOB M BO3MOXXHOCTEH Kadeaphl MM OpTaHU3aIIH,
rae oHa mpoBoauTca. MHAMBHIyadbHOE 3aJaHHMe pa3pabaTbiBaeTcs MO NMpoduiIo M3ydyaeMoin
IPOTrpaMMbI MAarUCTPATYPHI C YYETOM TEMbI BBIITYCKHOH KBaTH()UKAIIMOHHONW PaOOTHI.

4. O0beM NPaKTHKH

B 3aueTHEBIX B akanem.
Bupl yue6HO# paboThI eIMHUIIaX gacax

OO01masi TPyA0eMKOCTh THCIUIIIMHBI 10 Y4e0HOMY IJIaHY 3 108
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KonrakTHas pa6ora (KP): 0,94 34
B TOM 4HucJie B (popMe NPAKTHYECKOI MOATOTOBKH 0,94 34
Jlexumu (Jlek) - -
Jlaboparopusie 3ansTus (J1ad) - -
[TpakTaeckue 3arstus (I13) 0,94 34
B TOM 4HCIIe B GOpPME MPAKTUYECKON MTOATOTOBKU 0,94 34
CamocrositensHas padora (CP): 2,06 74
KonrtakTHas camocTosiTenbHas paboTta 2 06 0,2
CaMOCTOSTEIbHOE H3YUCHHE PA3/ICIIOB AUCITUTLIHHBI ’ 73,8
Bua konTposs:
3auer ¢ OlleHKOU + +
Bujx HTOroBOro KOHTPOJIS: 3adeT ¢ OEHKOM
B 3aueTHbBIX B actp.
Bunsl yueOHoI paboThI CIIMHUIIAX qacax
O0mas TpPyA0EMKOCTb JMCIHIIIMHBI 10 Y4eOHOMY IVIAHY 3 81
KonrakTHas pa6ora (KP): 0,94 25,50
B TOM 4ncJje B (popMe NpaKTHYECKOIi MOATOTOBKH 0,94 25,50
Jlexunu (Jlek) - -
JlabGopaTtopusbie 3ansatus (J1ab) - -
[Tpaktuyeckue 3ansatus (I13) 0,94 25,50
B TOM 4YHCIIE B GOpME MPAKTHUECKON TIOTOTOBKH 0,94 25,50
CamocrositeabHas padora (CP): 2,06 55,50
KoHTakTHasi camocTosTeNbHas paboTa 206 0,15
CaMOCTOSATEIbHOE U3YICHHE PA3ICIIOB IUCITUTIIHHBI ' 54,35
Bua konTpoJs:
3ader ¢ OIeHKON + +
Bua MTOroBOro KOHTpoJIs: 3adeT ¢ OLEHKOM

Yacrs, popMupyemMas y4acCTHUKAMHU 00pa30BaTeIbHbIX OTHOLICHHUH
IIpoun3BoacTBeHHAs] NPAKTHKA: HAYYHO-MCCJIel0BaTeIbCcKasl padoTa
(52.B.01 (H))
1. Oear HUP — — popMupoBaHre YyHUBEPCATBHBIX U MPOPECCUOHATBHBIX KOMIETEHIIUN
U TpuoOpeTeHHe HABBIKOB B OO0JACTH HAy4YHBIX HCCIEAOBAaHUM B 00JAaCTH XHUMHYECKON
TEXHOJIOTMM  HAHOMATEepHaJOB  IOCPEJACTBOM  IUIAHUPOBAaHMUS M OCYIIECTBIICHUS
AKCIEPUMEHTAIbHON JEATEIbHOCTH.
2. B pe3yabraTe wu3y4YeHUs IUCHMILUIMHBI OOY4YalOIIMiiCi 1O mMporpamMme
MArHCTPATYPhI J0JIKEH:
Obnadoamse CIENYONAMA KOMIIETSHITUSIMU

®opmupyeMble KOMIIETEHIIUU NHaukaTopbl 10CTHKEHUS] KOMITETeH M i

YK-1. Cnocoben ocymectBnsath kputnueckuii | YK-1.1. CoctaBiser aHHOTAIMH 110

aHajn3 MPoOJEMHBIX CUTyaIluii HA OCHOBE pe3ynbpTaTam NMoucKa HHMOpPMAIUU 13
CUCTCMHOTI'O IToAXO0d4, BBIpaGaTI:IBaTI: JOKYMCHTAJIbHBIX HCTOUYHHUKOB 1
CTpaTEruIo ACUCTBUI HCCIIEIOBATENIbCKON JIUTEPATYPHI;

YK-1.2. Co3gaer aHaUTUYECKUI 0030p 110
3aJ]aHHOM TeM€, COTIOCTABJISISL JAHHBIC
Pa3JIMYHBIX UCTOYHUKOB C UCITIOJIb30BAHUCM
KPHUTEPUAILHOT'O MOJIX0/1a;
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YK-1.3. Arasiuzupyet npo0aeMHY0
CHUTYAIIMIO KaK CUCTEMY, BBISBIISIS €€
COCTaBJIAIOLIME U CBSI3U MEKAY HUMU;
YK-1.4. Onpenenser npoOesl B
uHpopManuu, HeoOXOAUMOM U1 pelIeHus
poOJIEMHON CUTYaITUH, U TIPOCKTUPYET
IIPOLIECCHI 10 UX YCTPAHEHUIO;

YK-1.5. PazpabatsiBaeT u conepkareiabHO
apryMEHTHPYET CTPATEruio peleHUs
npoOJIEeMHOI CUTYyaIllMl Ha OCHOBE CUCTEMHOTO
U MEXAUCHUIUIMHAPHBIX MTO/IX0/I0B;
YK-1.6. Ucnionb3yeT J0THKO-
METOA0JIOTMYECKUI HHCTPYMEHTAPUH [UIs
KPUTHYECKON OLIEHKH COBPEMEHHBIX
KOHIIeNUui puaocopckoro 1 COLUAIBLHOIO
XapakTepa B CBOeH IpeaMEeTHON o0nacTu

YK-2. Cnoco0eH ynpasisTh MPOSKTOM Ha
BCEX ATaIax €ro >KU3HEHHOI'0 IMKJIa

YK-2.1. ®opmynupyer Ha OCHOBE
MIOCTABJICHHOU TPOOJIEMBI ITPOSKTHYIO 33134y
U CIIOCO0 €€ pelIeHus Yepe3 peau3auio
IPOEKTHOTO YIPaBIICHHS

YK-2.2. BeisiBnsieT pe3epBbl 1 pa3padaTbiBacT
MepHI 110 00ECTIEYCHUIO PEKUMA
pecypcodhHEeKTHBHOCTH Ha MPEATPUSATHY;
YK-2.3. Pa3zpabarpiBaeT KOHIICTIIIHIO TPOCKTA
B paMKax 0003HauYe€HHOU POOIJIEMBI:
bopmynupyeT 11eb, 33Ja4i, 000CHOBBIBAET
aKTYaJIbHOCTb, 3HAYNMOCTh, 0)KHJaeMbIe
pe3yabTaThl U BO3MOXKHBIE C(Eepbl UX
IPUMEHEHHS;

YK-2.4. OcymecTBiseT MOHUTOPHUHT X0/1a
peanu3aIyy MPoeKTa, KOPPEKTHPYET
OTKJIOHEHUS!, BHOCUT JONOJIHUTEIbHbIE
M3MEHEHHS B TUIAH pealn3alliy MPOoeKTa,
YTOYHSIET 30HbI OTBETCTBEHHOCTH YYaCTHUKOB
MIPOEKTA.

YK-3. CnnocoGeH opranu30BbIBaTh U
PYKOBOJUTH pabOTON KOMaH/IbI, BRIpaOaThIBast
KOMAaHHYIO CTPATETHIO JJIS TIOCTUKEHHUS
IIOCTaBJIICHHOHU IIEJIN

YK-3.1. YuacTByeT B BBIIIOJIHEHHHU IPOSKTOB
TPYIIIOBOTO XapaKTepa Ha Pa3IHIHbIX CTAIHMIX
UX TIOATOTOBKH U PEaTH3aIliH:
«TUTAHUPOBAHHUE — MIPOCKTHPOBAHNE —
NPUMEHEHHE — IIPOU3BOJICTBOY;

YK-3.2. BeipabaTsiBaeT CTpaTeruio
COTPYAHHUYECTBA M HA €€ OCHOBE OpPraHu3yeT
0TOOp YWIEHOB KOMaH/IbI [T JOCTHKEHUS
NIOCTABJICHHOU 11EJIH;

YK-3.3. [lnanupyer KOMaHIHYIO paboTy,
pacnpezenseT Mopy4YeHus U AeIerupyeT
MOJTHOMOYHS WICHAM KOMaH/IbI C Y4ETOM
WHTEPECOB, 0COOEHHOCTEH MOBEICHUS U
MHEHHH €€ YICHOB

YK-4. CnocoGeH npuMEeHsATh COBPEMEHHbBIE
KOMMYHHUKATHUBHBIE TEXHOJIOTHH, B TOM YHCIIE
Ha MHOCTPaHHOM(BIX) si3bIKe(ax), s

YK-4.1. IlpencraBinsier pe3yiabTaThl
aKaJeMUYeCKON 1 PO eCCHOHATTBHON
JIeSITETIbHOCTH HA PA3IMYHBIX MyOIUYHBIX
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aKaJIeMHYECKOTro ¥ MpohecCHOHATBLHOTO
B3aUMOJIENCTBUS

MEPONPUATHSIX, BKIIOYAsi MEKIyHApOIHBIE,
BbIOMpas HanboJiee moaXoaIui Gopmar;
YK-4.2. ApryMEeHTUPOBAaHHO U
KOHCTPYKTHUBHO OTCTaMBACT CBOU MO3UIINH U
UJeH B aKaJIeMUYECKUX U MPOo(dhecCHOoHaNbHBIX
JIUCKYCCHSX Ha rOCYAApCTBEHHOM s3blke PD n
MHOCTPAaHHOM SI3BIKE;

YK-4.3. Bnajneer HaBbIKaMH BEJICHUS JICTOBOU
MEPENnUCKH Ha PYCCKOM H MHOCTPaHHOM
SI3BIKE;

YK-4.4. CocraBisier, IepeBOIUT U
PENAaKTHPYET Pa3INYHbIC aKaIEMUICCKUE
TEKCTHI (pedeparsl, Icce, 0030pbl, CTAThU U
T.J1.), B TOM YHCJIC HA MTHOCTPAHHOM SI3BIKE.

YK-5. CnocoOeH aHaJIM3UPOBATh U YUUTHIBATh
pa3Ho00Opasue KyJabTyp B IpoIiecce
MEXKYJIBTYPHOTO B3aUMOICHCTBHS

YK-5.1. Ananuzupyer BaxHeiune
U/ICOJIOTMYECKUE U IICHHOCTHBIE CHCTEMBI,
c(hOopMHPOBABIIKECS B XOJI€ HCTOPHUECKOTO
pa3BHUTHUS; 0OOCHOBBIBAET AKTYaJIbHOCTh MX
MCTIOJIb30BAHUS TIPH COIIMATIHLHOM H
npodeccHoHaIbHOM B3aUMOICHCTBUY;
YK-5.2. ObecnieunBaer co3ganue
HEJIMCKPUMHHAIIMOHHOW CPeJIbI
B3aWMOJICHCTBHS ITPH BBITOJHEHUH
npodeccHoHaIbHBIX 3a/1ay;

YK-5.3. BeicTpanBaeT corpaabHoe
npodeccoHaIbHOE B3aUMOEHCTBUE C YUETOM
0COOEHHOCTEN OCHOBHBIX ()OPM HAYUHOT'O U
PETUTHO3HOTO CO3HAHUS, IEJIOBOM U 001Iei
KYJIBTYPHI TIPEACTABUTEINCH IPYTUX STHOCOB U
KOH(eccuil, pa3uyHbIX COLUAIBHBIX TPYIIIL

YK-6. CiocobeH onpeaensits u
peann30BbIBATh MPUOPUTETHI COOCTBEHHOM
JeSITENLHOCTH U CIIOCOOBI €€
COBEPIICHCTBOBAHUS Ha OCHOBE CAMOOIICHKHU

YK-6.1. OnieHnBaeT CBOM pecypchl U UX
npezensl (JITYHOCTHBIE, CUTYaTHBHBIE,
BpPEMEHHBIE), ONITUMAIILHO WX UCTIOIB3YeT IS
YCIIEIIHOTO BBINIOJIHEHUS TOPYYEHHOTO
3aJIaHus;

YK-6.2. Onpenensier npuOpUTETHI
MPOECCHOHAIIBHOTO POCTA B CIIOCOOBI
COBEpILIEHCTBOBAHUS COOCTBEHHOM
NEeSITETHHOCTH HAa OCHOBE CAMOOIIEHKH TI0
BBIOPAHHBIM KPUTEPHSIM;

YK-6.3. BeicTpanBaeT ruOKyro
poeCCHOHATIBHYIO TPAEKTOPHIO, UCIOIb3Ys
WHCTPYMEHTHI HEITPEPBIBHOTO 00pa30BaHus, ¢
Y4€TOM HaKOIJICHHOTO ONbITa

PO ECCHOHAIBHON JEATENHPHOCTH U
JUHAMAYHO U3MEHSIOLIMXCS TpeOOBaHUM
pBIHKA TpYJa.

IIK-1 CniocobeH AuarHoCcTUpOBaTh CTPYKTYPY
MaTepHala Ha MUKPO 1 HAaHOYPOBHE

IK-1.1. Bnageet onbITOM ONpeaeneHus
CTPYKTYpBI MaTepuasa ¢ UCIOJIb30BaHUEM
CKaHMPYIOLLEH AIEKTPOHHON MUKPOCKOIINH;
IIK-1.2 BnageeT onbITOM ONpeaeIeHUs
CTPYKTYpPBI MaTepuaia ¢ UCMOJIb30BaHUEM
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MPOCBEUYMBAIOIIEH JIEKTPOHHOMN
MHKPOCKOITHH;

ITK-1.3. Bnaseer ombITOM OnpeeieHus
CTPYKTYpPBI MaTepuasa ¢ UCIOJIb30BaHUEM
TU(GPAKIIUOHHBIX U CIICKTPATbHBIX METOOB;
IK-1.4. Bnageet onbITOM ONpeieieHUs
CTPYKTYPbl HAHOMATEPHAJIOB U
HaHOCTPYKTYPUPOBAHHBIX CPEJ C
KCIOJIb30BAaHUEM CKaHUPYIOIIEH 30H10BOM
MHUKPOCKOIIUH;

IIK-1.5. BiageeT onbITOM UCHOJIB30BAaHUS
TEPMUYECKUX METO/IOB aHaM3a JIJIsi
onpeesieHus CTPYKTYpbl MaTepraioB HA
MUKpPO- U1 HAHOYPOBHE

IIK-2 CniocoGeH caMOCTOATEIbHO TPOBOIUTH
HAyYHO-UCCIIEeIOBATeNbCKHE PabOTHI MO
CO3/IaHUsl, UCCIICIOBAHUIO U IPUMEHEHUIO
HAaHOCUCTEM U HAaHOMAaTEPHAJIOB

IIK-2.1. ®opmupyet TpebOBaHuUs K
IKCIEPUMEHTAIBHBIM 00pa3iam
HAaHOMATEPHAaJIOB U HAHOCHCTEM U
pe3yibTaTaM HayqdHO-MCCIIEA0BATEIbCKUX
paboT 1o ux pazpaboTkKe;

ITK-2.2. Beibupaer METObI U CPEACTBa
MIPOBEJ/ICHUS HCCIICIOBAHUH U Pa3paboToK;
IIK-2.3. Onpenensietr myTH pelieHus HayqYHbIX
Y TEXHHYECKHUX 33134 B 00J1aCTH paboT 10
CO3JIaHUIO, UCCIICAOBAHUIO M TPUMEHEHHIO
HAaHOCHCTEM M HaHOMaTepHAIIOB

IMK-3 Crioco0eH k aHATM3y B 0000IICHUTO
Pe3yNIbTaTOB HAYYHO-UCCIIEI0BATENbCKUX
paboT, MOUCKY U aHAIM3Y HAYYHOH U
TEeXHUYEeCKOH MH(popMaIu B 001acTH
HAHOTEXHOJIOTUU Y CMEXHBIX AUCLUIIINH JUIS
Hay4HOM, NATEHTHON U MAPKETUHI OBOM
NOJEP’KKU TPOBOAUMBIX HCCIIEI0BAaHUM, K
CaMOCTOSITENIbHOM MOATOTOBKE IMyOJUKALIUN B
OTEYECTBEHHBIX U 3apyOekKHbBIX U3JaHUAX

IIK-3.1. Umeer ombIT cO0pa, 00pabOTKH,
aHaJIN3a U CUCTEMATHU3AIMHA HAyqHO-
TEXHUUYECKON HHPOpMAIIH B 00JIaCTH
HAHOTEXHOJIOTUU M CMEKHBIX JUCLIHUIUINH,
ITK-3.2. OuieHuBaeT ypoBeHb UCCIETOBAHHM,
000CHOBAaHHOCTb MPEJIaraeMbIX PEIICHUH 1
PEKOMEHIALNI IO peaTU3aluK 1
HCIIOJIb30BAaHUIO PE3YIHTATOB HAYUHBIX -
HUCCIIeIOBAHUII;

IIK-3.3 [Ipou3BOAUT CTATUCTHUYECKYIO
00paboTKy pe3ybTaToOB IKCIEPUMEHTATBHBIX
UCCIICTOBAaHUI HAHOCTPYKTYPUPOBAHHBIX
MaTepHasoB;

ITK-3.4 ViMeeT OmbIT MMOATOTOBKH PE3YJIbTATOB
HAYYHO-HCCIIEIOBATEIbCKUX Pa0OT IS
MyOIMKAIUU B TIEPUOINYECKOM MTeYaTH.

IIK-4 CniocobeH mpeacTaBisTh HCTOPHUECKUE
ATalbl pa3BUTHS HAHOTEXHOJIOTHH,
BaXHEMILINE OTKPBITHS OTEYECTBEHHBIX
yUEeHBIX, HarboJiee akTyalbHbIe TPOOIEMBI,
CBSI3aHHBIE C CO3/IaHUEM U IPUMEHEHHEM
HAaHOCHCTEM M HaHOMaTepuanoB B Poccuiickoii
denepaunu U B MUPE

IIK-4.1. AHanu3upyeT COBpeMEHHOE
COCTOSIHME Y UICTOPUYECKUH MYyTh pa3BUTHUSA
HaHOTexHoJoruu B Poccuiickoit denepanuu u
B MHpE;

IIK-4.2. ®opmynupyet Hanbojee aKkTyaIbHbIC
po0JIeMbl, CBSI3aHHBIE C CO3/IaHUEM U
MIPUMEHEHUEM HAHOCHUCTEM U HAaHOMATEPHAJIOB
B Poccuiickoit denepanuu u B Mupe

B PE3YIbTATC U3YUCHUA JUCHUIIIIMHBI CTYICHT NJOJIKCH:

3name:
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- MOAXOMbl K OpTraHU3allid CaMOCTOSITENIBHOW M KOJUIGKTUBHOW  HAy4YHO-
HCCIIEI0BATEIbCKON paboTHI;

- MIPUHITUTIBI OPTaHU3aLUK TTPOBEACHUS IKCIIEPUMEHTOB U UCIIBITAHUH;

- MPUHIUIIBI U CITOCOOBI 3aIUThl 00BEKTOB MHTEIUICKTYaJIbHOW COOCTBEHHOCTH U
KOMMEPIIMATU3ALUHY TIPaB Ha 00BEKTHI HHTEIUIEKTYalIbHON COOCTBEHHOCTH.

Ymemn:

- BBITIOJIHATH TIOUCK, 00pabOTKY, aHAIU3 M CHCTEMAaTH3AIMI0 HAyYHO-TEXHUYECKOM
uH(pOpMaIMK, OCYIIECTBIATh BBIOOP METOJUK W CPEACTB pEUISHUs 3a7ad, ITOCTaBICHHBIX
IPOrPaMMOI HayIHO-HCCIIEA0BATEIHCKON PaOOTHI;

- BBITIONHATH 00pa0OTKY U aHAIIN3 PE3YJIbTATOB SKCIIEPUMEHTOB U UCIIBITAHUH;

- aHAIM3WPOBATh BO3ZHUKAIOIINE B HAYYHO-HCCIEIOBATEIBCKOW ACSITEIbHOCTU
3aTPYAHEHHS M CIIOCOOCTBOBATH UX Pa3PEIICHUIO.

Bnaoemo:

— TpueMaMy Pa3palbOTKH IUIAHOB M MPOTPaMM IPOBEICHUS HAYYHBIX HCCIICIOBAaHUM,
TEXHUYECKUX Pa3pabOTOK, 3aJaHui ISl HCTIOJTHUTEIICH

3. Kparkoe conep:xanue HUP

Pa3znen 1. CocraBiieHne IJIaHA HAYYHO-UCCIIE0BATEIbCKOI padoThI.

VYTBepkaeHue Tembl uccienoBaHus. @opMynupoBaHue LEJIed M 3aJad HCCIeA0BaHUS.
[IpoBeneHne mNpeABapUTENBHOTO aHalW3a HAyYHO-TEXHHUYECKONM wuH(opManmuu 1o TeMme
uccienoanus. OnpeaeneHue IpeIBapUTeIbHON CTPYKTYPhl U COAEPKAHUSI OCHOBHBIX pa3zeiioB
JuccepTaluy. 3HAKOMCTBO C OCHOBAMM IMPOBEJICHUS TEOPETHUYECKUX U IKCIEPUMEHTAJIbHBIX
uccienoBanuii. OpraHu3zalMoOHHO-MeTonuyeckue wmeponpusatusa. lloaroroska otuera 1o
pe3ynbTaTaM BBIIIOJIHEHUS pa3zena.

Paznean 2. O0630p u anaau3 MH(OpMaNUM MO TeMe HAYYHO-HCCJIEI0BATEJIbCKOMH
padoThI.

Brinonnenue 0630pa auTepaTypsl o TeMe ucciaenoBanus. @opMylnpoBaHHEe OCHOBHBIX
XapaKTePUCTHK O0BEKTa UCCIENOBAHUN U ONpeelieHne aKTyadbHOCTH U CTENEHH M3yYeHHOCTH
npoOsieMbl, paccMaTpuBaeMoOW B paMmkax uccienoBaHuil. Pa3paboTka MeTONMK INpOBENEHUs
DKCMIEPUMEHTAIBbHBIX HccienoBaHuil. [locTaHoBka TPOOHBIX SKCIEPUMEHTOB MMl OLEHKH U
MOCJIEYIONIEN KOPPEKTUPOBKH BBIOPAHHBIX METOJIOB OJKCIEPUMEHTAIBHBIX HCCIEIOBAaHUM.
[ToaroroBka oT4eTa MO PE3yJIHTATAM BBIIIOIHEHUS pa3fena.

Pa3nea 3. IlpoBeneHune TeopeTHyecKMX U IKCIIEPUMEHTAJIBHBIX HCCIEAOBAHMI.

[IpoBeneHne TEOPETUUECKUX M IKCHEPUMEHTANBHBIX HCCienoBaHul. KoppekTupoBka u
JOIMOJIHCHUE OJOKCIICPUMCHTAJIBHBIX METOJAWK HAa OCHOBC IIOJIYYCHHBIX PE3YJIbLTATOB. AHZU'II/I?;,
UHTEpIpeTanuss W 0000IIeHNne pe3yabTaToB HCCIEAOBaHMs; (HOPMYJIUPOBKA BBIBOJIOB.
d)opMmepOBKa M IMOATOTOBKA TCOPECTUUCCKHUX U OSKCIICPUMEHTAJIBHBIX pPa3aciioB MaFHCTepCKOﬁ
nuccepTaiuu. [lonroroBka otuera no pe3ysabTaTaM BBIIIOJIHEHHS pa3zena.

Paznen 4. O0padoTka pe3yjibTaTOB HCCJIAE0BAHUS

OnpeneneHre OKOHYATEIBHOW CTPYKTYphl MarucTepckod amccepTammu. OOpaboTka
AKCIIEPUMEHTAJIbHBIX PE3yJIbTaTOB. AHANU3, HHTEpHpeTanuss U 0000IleHne pe3yabTaToB
UCCIIeIOBaHM; (OpMYyTUpOBKa BBIBOAOB. [IpoBeneHUE MOMOTHUTENBHBIX TEOPETHYECKHX U
AKCIIEPUMEHTAJIbHBIX HUCClIeoBaHui (mpu HeoOxomumoctu). Pa3paboTka TeopeTH4ecKoro
OTHMCAaHUS SKCIIEPUMEHTAILHO HAOIIOAaeMbIX SIBIICHUH U 3akoHOMepHOcTel. [lonroroBka oTuera
M0 pe3ynbTaTaM BBINOJHEHUA pasjaena. [loarotoBka marepuanoB Uil BBICTYIUIEHHWA Ha
KOH(EpEeHIHUIX U MyOTUKAIUY B HAYYHBIX-)KypHAaax.

4. O0beM HAYYHO-HCCJIeI0BATEILCKOI PadoThI

B 3aueTHbIxX B akazgem.
Bunsl yueOHoI paboThI €IMHULIAX qacax
O01mas TpyA0eMKOCTh JHCHHUIIJIMHBI 110 Y4eOHOMY IJIaHY 25 900
KonrakThas pa6ora (KP): 11,81 425
B TOM 4HcJje B GopMe NPaKTHYECKO# MOAT0TOBKH 11,81 425
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Jlexumn (Jlek)

JlaGopaTtopHsie 3ansTus (J1ad)

[Tpaktuueckue 3ausatus (I113) 11,81 425
B TOM 4HCIIe B GOpME MPAKTHUECKON TTOTOTOBKU 11,81 425
CamocrositeasHas padora (CP): 12,19 439
KonrtakTHas camocTosiTenbHas paboTa 1219 0,6
CaMOCTOsTEIbHOE H3YUCHHE PA3/ICIOB UCITUTLIHHBI ’ 438,4
Bujx kontpoJsi: 3auer ¢ OLEeHKOI, JK3aMeH 1,00 36
IK3amen 10 35,6
KoHTakTHas paboTa — MPOMEKYTOYHAS aTTECTAIIHS ’ 0,4
B ToM umciie mo cemecTpam:
1 cemectp
Buabl yueOHoii padoThI B 3auernnix | B akaagem.
eTMHULAX yacax
O0mas TpPyA0EMKOCTb JMCIHIIIMHBI 10 Y4eOHOMY IVIAHY 3 108
KonraktHas padora (KP): 1,42 51
B TOM 4HcJe B (popMe MPAKTHYECKOH MOATOTOBKHU 1,42 51
Jlexuun (Jlek) - -
JlabGopaTtopusbie 3ansatus (J1ab) - -
[TpakTrueckue 3anstus (I113) 1,42 o1
B TOM 4YHCIIE B (OpPME MPAKTHYECKON TTOTOTOBKH 1,42 o1
CamocrositesbHas padora (CP): 1,58 57
KoHTtakTHas camocTosiTenbHas paboTa 158 0,2
CamocTosITeIbHOE U3YUECHHE Pa3/IeI0B AUCIUILIMHBI ' 56,8
Bua konTpoJs:
3aueT ¢ OLeHKOM + +

Bua MTOroBoro KOHTpoJIs:

3a4er ¢ OLEHKOM

2 cemecTp
Buabi yueOHol padoThl B 3auernbix | B akagem.
eIMHULAX yacax
O01asi TPy10eMKOCTb THCHHUIJIMHBI 10 Y4eOHOMY MJIaHY 3 108
KonrakThas pa6ora (KP): 1,42 51
B TOM 4HcJje B GopMe NPaKTHYeCKOi MOAT0TOBKH 1,42 51
Jlexiuu (JIek) - -
JlaGopatopusie 3ansaTus (J1ad) - -
[Tpaktuueckue 3austus (I13) 1,42 51
B TOM 4HcCIIe B pOopMe MPAKTHUUECKON TOTOTOBKU 1,42 51
CamocrositebHas padora (CP): 1,58 57
KoHTtakTHas caMmocTosiTeNbHas paboTa 158 0,2
CamocTosITeIbHOE U3YUECHHE Pa3/IeNIOB AUCIUILIMHBI ' 56,8
Bua koHTpoJIs:
3aueT ¢ OLEHKOMI + +

Bua uTOroBoro KOHTpoJIf:

3adeT ¢ OLEHKOI

3 cemecTp

Buabl yueOHol padoThI

B 3ayeTHEBIX

B akaagem.
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eTUMHULAX yacax
OO6uiast TPy10€eMKOCTb TMCHUILUIAHBI M0 Y4eOHOMY IJIAHY 5 180
KonraktHas pa6ora (KP): 2,83 102
B TOM 4HcJje B GopMe NPaKTHYECKO# MOAT0TOBKH 2,83 102
Jlexuuu (Jlek) - -
Jlaboparopusie 3ansTus (J1ad) - -
[Ipaktuueckue 3ausrus (I113) 2,83 102
B TOM 4HCIIE B OpME MPAKTHYECKON TTOJTOTOBKU 2,83 102
CamocrositensHas padora (CP): 2,17 78
KonrtakTHas camocTosiTenbHas pabota 517 0,2
CamocTOosITeIbHOE M3YUCHHE Pa3/IeNIOB AUCITUILIMHBI ' 77,8
Bua konTpoasn:
3aueT ¢ OLIEHKOM + +

Bujx HTOroBOro KOHTPOJIS:

3adeT ¢ OEHKOM

4 cemecTp
Buabi yueOHol padoThl B 3auyerHnix | B akagem.
eIMHULAX yacax
O01mas TpyA0eMKOCTb JUCHHUILINHBI 110 y4e0HOMY ILIAHY 14 504
KonraktHas pa6ora (KP): 6,14 221
B TOM YHcJe B (popMe MPAKTHYECKOH MOATOTOBKHU 6,14 221
Jlexumu (Jlek) - -
JlaGopatopusle 3ansaTus (JIad) - -
[Tpaktueckue 3anstus (I13) 6,14 221
B TOM 4HcCIIe B OpMe MPAKTUUECKON OJTOTOBKU 6,14 221
CamocrositesbHas padora (CP): 6,86 247
KonraktHas camoctosiTenbpHas pabota 6.96 -
CamocTosITeTbHOE H3YUCHHE PA3/IeTIOB JUCITUTUIHHBI ’ 247
Bua konTposs:
JK3aMeH 1,0 36
KonrtakTHas paboTa — MpOMeXKyTOUHAS aTTECTAIHS 10 0,4
[TonroroBka K sK3aMeHY ’ 35,6
Bua HTOroBOro KOHTPOJIA: JK3aMeH
Buabl yueOHoii padoThI B 3auerHbix | B acTpoH.
eIMHULAX yacax
O01as Tpya10eMKOCTh JUCHUILIHHBI 110 Y4€OHOMY IJIAHY 25 675
KonraktHas pa6ora (KP): 11,81 318,75
B TOM 4HcJie B ¢popMe NPAKTHYECKOI MOATO0TOBKH 11,81 318,75
Jlexiuu (JIek) - -
JlaGopatopusie 3ansaTus (J1aod) - -
[Ipaktuueckue 3austus (I13) 11,81 318,75
B TOM 4HCIIE B GOpMe MPAKTUUECKON TOATOTOBKU 11,81 318,75
CamocrosteasHas padora (CP): 12,19 329,25
KonTtakTHas camocTosiTenbHas paboTa 0,45
CamocrosTenbHOE U3YUCHUE PA3/IesIOB TUCIUILIMHEI 12,19 328,80
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Buja xonTpoJisi: 3a4er ¢ oueHKOI, IK3aMeH 1,00 27
IKzamen 27,7
KonrtakTHas paboTa — MPOMEXKYTOUHAS aTTECTAIHS 10 0,3
B ToM umcJie mo cemecTpam:
1 cemecTp
Buabl yueOHol padoThl B 3auerHbIX | B acTpoH.
eTMHUIAX yacax
O01mas Tpy10eMKOCTh IMCHUILIHHBI N0 Y4€0HOMY IJIAHY 3 81
KonTaktHas padora (KP): 1,42 38,25
B TOM 4HcJje B GopMe NPaKTHYECKO# MOAT0TOBKH 1,42 38,25
Jlexuuu (Jlek) - -
JlaGopaTtopHsbie 3ansTHs (J1ab) - -
[TpakTueckue 3anstus (I13) 1,42 38,25
B TOM 4YHCIIe B (hOpME IPAKTUUYECKON TTOATOTOBKH 1,42 38,25
CamocrosrenbHas padora (CP): 1,58 42,75
KoHTakTHas camocTosTeNbHas paboTa 0,15
CamocTOsITeIbHOE M3YUCHHE PA3/IeTIOB AUCITUILIMHBI 1,58 42,60
Bua konTpos:
3a4eT ¢ OLEHKOMI + +

Bua uTOroBoro KOHTpoJIs:

3a4er ¢ OLEHKOI

2 cemecTp
Buabl yueOHol padoThI B 3ayernbix | B acrpon.
eMHULAX yacax
O01mas Tpy10eMKOCTh JUCHHUIINHBI 110 y4e0HOMY IIAHY 3 91
KonrakThas padora (KP): 1,42 38,25
B TOM 4HcJie B popMe NPaAKTHYECKOI MOATOTOBKH 1,42 38,25
Jlexumn (Jlek) - -
JlaGopaTtopusbie 3ansatus (J1ab) - -
[TpakTrueckue 3ansatus (I113) 1,42 38,25
B TOM 4YHcCJIie B (popMe MPaKTUUECKON TOATOTOBKH 1,42 38,25
CamocrositensHas pabora (CP): 1,58 42,75
KoHTtakTHas camocTosiTenbHas paboTa 0,15
CaMocCTOsITeTbHOE H3YUCHHE PA3/IeTIOB AUCITUTLIHHBI 1,58 42,60
Bua konTpoJs:
3ader ¢ OLICHKOH + +

Bua MTOroBoro KOHTpoJIs:

3a4er ¢ OLEHKOM

3 cemecTtp

Buabl yueOHol padoThI B 3auyerHbix | B acTpon.
eIMHULAX yacax

O01mas TPy10eMKOCTb JUCHHUILINHBI 110 y4eOHOMY IUIAHY 5 135

KonrakThas padora (KP): 2,83 76,5

B TOM 4HcJje B (popMe NPaKTHYECKOI MOATOTOBKHU 2,83 76,5

Jlexuuu (Jlek) - -

JlaGopatopusie 3ansaTus (J1ad) - -

[Tpaktuueckue 3arstus (I13) 2,83 76,5
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B TOM 4YHCIIe B (hopMe MPAKTUUECKON MOATOTOBKH 2,83 76,5
CamocrositesnbHas padora (CP): 2,17 58,5
KoHTakTHas camocTosTebHas paboTa 517 0,15
CaMOCTOsTEIbHOE H3YUCHHE PA3/ICIIOB JUCITUTLIHHBI ' 58,35
Bua konTposs:
3a4eT C OLICHKOM + +
Buj1 H”TOrOBOr0 KOHTPOJISI: 3ayer ¢ OEHKOI
4 cemecTp
Buanbi yueOHoii padoThl B 3auernbix | B actpon.
eIHHHUIAX Jacax
OO0uiasi TPy10€eMKOCTh JTMCHUILIHHBI M0 Y4eOHOMY IJIAHY 14 378
Kounrakthas pa6ora (KP): 6,14 165,75
B TOM 4HcJje B (popMe NPAKTHYECKOH OATOTOBKHU 6,14 165,75
Jlexuun (Jlek) - -
JlaGopaTtopusbie 3ansatus (J1ab) - -
[Tpaktuyeckue 3ansatus (I13) 6,14 165,75
B TOM 4HCIIE B GOpME MPAKTHUECKON TTOTOTOBKH 6,14 165,75
CamocrositesbHasi padora (CP): 6,86 185,25
KoHTakTHas camocTosTenbHas paboTa 6.6 -
CamocTosTEeIbHOE U3YUYECHHE PA3/IeTI0B AUCITUILIHHBI ' 185,25
Bunx koHTpoOJIS:
IK3aMeH 1,0 27
KonrtakTHas paboTa — mpoMexXyTO4YHas aTTeCTalus 10 0,3
[ToaroToBka K 3K3aMeHy ’ 26,7
Bujx MTOroBOro KOHTPOJIS: IK3aMeH

AHHOTanus padoyel NPorpaMmMsl NPeNAUIVIOMHON NPAKTUKHA
(b2.B.02(I1x))
1. Heas aucuumiannbl «IIpou3BoacTBeHHAs] NPAKTHKA: MPeUIUIVIOMHAS MPAKTHKA»
— BBIIIOJTHEHHE BBITYCKHON KBAIU(UKALMOHHOMN padoThI.

OcHoBHoI1 3ana4eil nucuuIUINHEbI «IIpon3BoACTBEHHAS NMPAKTHKA: NPeIIUIIJIOMHAs
NPaKTUKa» ABIISETCS OKOHYaTeabHOEe (OpMUPOBaHHE Y O0Oy4aromuxcs KOMIETEHUHUH,

CBSI3aHHBIX C XMMHUUYECKON TEXHOJIOruek HaHOMAaTCPUaJIOB.

Obnadamye CIENYIONUMA KOMIICTSHITUSIMU

@DopmMupyeMble KOMIIETEHIMU

NHaukaTopbl 10CTHXKEHUS] KOMITETeH MU

YK-1. CnocobeH ocymiecTBIsATh KpUTHUECKUMA
aHaJu3 MpoOJIEeMHBIX CUTyalluii Ha OCHOBE
CHCTEMHOTO TIOJIX0/1a, BBIPA0aTHIBATh
CTpaTEruIo AeUCTBUI

YK-1.1. CocraBisieT aHHOTAINH 110
pe3ynbTaTam Mmovcka nHGOpMaluu U3
JIOKYMEHTAJIbHBIX HCTOYHUKOB 1
HCCIICIOBATEIILCKOM JINTEPATYPHI;

YK-1.2. Co3gaet aHanUTUYECKUI 0030p 110
3aJJaHHOM TeMe, COITOCTAaBIISAA JaHHbBIS
Pa3IMYHBIX UCTOYHUKOB C UCIIOJIb30BAHUEM
KPUTEPHUATIBLHOTO TIOIX0/1a;

YK-1.3. Ananuzupyet npoOIeMHYyIO
CUTYAIIMIO KaK CUCTEMY, BBISBIISIS €€
COCTABIISIFOIIUE U CBSI3U MEXKy HUMU;
YK-1.4. Onpenensier npoOebl B
nH(hOpMaluU, HEOOXOAMMOM /ISl peIICHUS
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pOoOJIEMHOM CUTyalluH, U IPOEKTUPYET
MIPOIIECCHI [0 UX YCTPAHEHUIO;

YK-1.5. Pa3pabarbeiBaet u copepaTeabHO
apryMEHTHPYET CTPATETUI0 PEeIICHUS
poOJIEMHOI CUTyallud Ha OCHOBE CHCTEMHOTO
¥ MEXIUCHUIUIMHAPHBIX TTOIX0/I0B;
YK-1.6. Ucnionb3yeT JIOrMKO-
METOA0JOTUYECKU MHCTPYMEHTAPUM IS
KPUTHUYECKON OLIEHKH COBPEMEHHBIX
KOHIIeNUI (PUI0coPCKOro U COIHATBLHOTO
XapakTepa B CBOeH MpeIMETHON 001acTu

YK-2. Cnoco0eH ynpaBisiTh MPOESKTOM Ha
BCEX ATaIax ero )KU3HEHHOTO [UKJIa

YK-2.1. ®opmynupyet Ha OCHOBE
MIOCTABJICHHOM MPOOJIEMBI MPOCKTHYIO 3a/1a9y
U CTII0CO0 ee pelICHHS Yepe3 peaan3aIuio
npoekTHoro ynpasienus YK-2.2. BoisiBiser
pe3epBhl U pa3padaTbIBa€T MEPHI 110
00€eCIICYCHHIO pPexKIMa
pecypcodhHEeKTHBHOCTH Ha MPEATPHUATHH;
YK-2.3. Pa3zpabarpiBaeT KOHIICTIIINIO TPOCKTA
B paMKax 0003HauYE€HHOU IPOOIIEMBI:
bopMynHpyeT 11eib, 33]1a41, 000CHOBBIBACT
aKTyaJIbHOCTh, 3HAYUMOCTh, O)KUIACMBIC
pe3yJbTaThl U BO3MOXKHBIE CEpbl UX
MIPUMCHCHUS;

YK-2.4. OcymecTBasieT MOHUTOPUHT X0J1a
pean3anuu MpoeKTa, KOPPEKTUPYET
OTKJIOHEHMSI, BHOCHT JIOIIOJIHUTEIIbHBIC
W3MEHEHUS B TUTAH pealTu3allii POEKTa,
YTOYHSIET 30HbI OTBETCTBEHHOCTH YYACTHHUKOB
MIPOEKTA.

YK-3. CnocoGeH opraHu30BbIBaTh U
PYKOBOAUTH pabOTOM KOMaH/Ibl, BEIpaOaThIBast
KOMaHAHYIO CTPATErHIO sl JOCTHKCHHUS
IIOCTaBJICHHOM LIeJIN

YK-3.1. YuacTByeT B BBIIIOJIHEHUH POEKTOB
TPYIIIOBOTO XapaKTepa Ha Pa3INIHBIX CTAIHIX
UX MOJIFOTOBKH U peasln3alluu:
«TUTAHUPOBaHHUE — MIPOCKTUPOBAHNE —
IPUMEHEHHUE — IIPOU3BOJICTBOY;

YK-3.2. BeipabaTbeiBaeT CTpaTEruio
COTPYAHHUYECTBA M HA €€ OCHOBE OpPraHu3yeT
0TOOp WIEHOB KOMaH/IbI IS JOCTHKEHUS
MIOCTaBJIEHHOM 11eJTH;

YK-3.3. [lnanupyer KOMaHIHYIO paboTy,
pacripesiesiieT MopyueHus U JeNerupyer
MOJTHOMOYHS WICHAM KOMaH/IbI C Y4ETOM
MHTEPECOB, 0COOCHHOCTEN TTOBEJCHUS U
MHEHHH €€ YICHOB

YK-4. CnocobeH mpuMeHSATh COBPEMEHHBIE
KOMMYHUKATHUBHBIE TEXHOJIOTHH, B TOM YHCIIE
Ha MHOCTPAHHOM(BIX ) sI3bIKe(ax), st
aKaJIeMHYECKOTro M MpohecCHOHaATBLHOTO
B3aUMOJICVICTBHUS

YK-4.1. IlpeacrasisieT pe3yiabTaThl
aKaJeMHuecKol 1 MpodeccuoHaIbHON
JEeSITeIbHOCTH Ha Pa3IMYHBIX MTyOIUYHBIX
MEPOTIPUATHSIX, BKJIFOUYAsi MK ITYHAPOIHBIE,
BbIOMpast HanboJee MOoIXOAAIUi Gopmar;
YK-4.2. ApryMeHTUPOBAHHO U
KOHCTPYKTUBHO OTCTAaMBAaeT CBOU MO3HIIUU U
UJIEU B aKaJIEMUYECKUX U IPO(PECCUOHATBHBIX
JUCKYCCHSIX Ha TOCYAAPCTBEHHOM si3blke PD u
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WHOCTPAHHOM SI3BIKE;

YK-4.3. Bnageer HaBbIKaMU BENECHUS IEI0BOI
MEePENUCKH Ha PYCCKOM M HHOCTPAHHOM
SI3BIKE;

YK-4.4. CocraBisier, IepeBOIUT U
PENAaKTHPYET Pa3INYHbIC aKaIEMUICCKUE
TEKCTHI (pedeparsl, Icce, 0030pbl, CTAThU U
T.J1.), B TOM YHCJIC HA MTHOCTPAHHOM SI3BIKE.

YK-5. CiocobeH aHaM3upoBaTh U YYUTHIBATh
pa3zHo00pa3ue KyJabTyp B Ipoliecce
MEXKYJIBTYPHOTO B3aUMOJICHCTBUS

YK-5.1. AHanu3upyeT BaKHEHIIe
UJICOJIOTHYECKHE U IIEHHOCTHBIC CUCTEMBI,
c(hOpPMHUPOBABIIUECS B X0/ UCTOPHUECKOTO
pa3BUTHUS; 00OCHOBBIBAET aKTYyalIbHOCTh UX
UCTIOJIB30BaHUS TIPU COIIMATIHLHOM H
poeCCHOHAIIBHOM B3aUMO/ICHCTBUY;
YK-5.2. O0OecrieunBaeTr co3gaHue
HEAMCKPUMHHAIIMOHHON CPEIIBI
B3aUMOJICHCTBHS ITPH BBIMOJIHCHUH
po)eCCHOHANIBHBIX 337124,

YK-5.3. BoicTpauBaer cornuaibHOe
po(ecCHOHATTLHOE B3aUMO/ICHCTBHUE C YIETOM
0COOEHHOCTEH OCHOBHBIX (POPM HAYYHOTO U
PETUTUO3HOTO CO3HAHMS, JIEJIOBOM U 00IIIei
KYJIBTYPBI TIPEACTABUTEIICH IPYTUX STHOCOB U
KOoH(ecCul, pa3TMIHbBIX CONMATBHBIX TPYIIII.

YK-6. CriocobeH onpeaensiTh u
peaTM30BBIBATH IPHOPHUTETHI COOCTBEHHOM
IEATEILHOCTH M CIIOCOOEI ee
COBEPIIICHCTBOBAHUS Ha OCHOBE CAMOOIICHKH

YK-6.1. OuenuBaer cBOM pecypchl U UX
npeensl (JITYHOCTHBIE, CHTYaTHBHBIE,
BpPEMEHHBIE), ONITUMAJIHO UX UCHOJb3YeT JUIS
YCIICIIHOTO BBITIOJTHEHUS TIOPYIEHHOTO
3aJlaHus;

YK-6.2. Onpeznensier mpruOpUTETHI
po¢eCCHOHATBHOTO POCTa M CIIOCOOBI
COBEPIIICHCTBOBAHUS COOCTBEHHOM
JeSITETbHOCTH HA OCHOBE CAMOOLIEHKH T10
BBIOPaHHBIM KPUTEPHSIM;

YK-6.3. BeicTpanBaeTr ruokyro
poECCHOHATIBHYIO TPAEKTOPHIO, UCTIOIB3Ys
MHCTPYMEHTHI HEMIPEPBIBHOTO 00pa3oBaHus, ¢
Y4ETOM HAKOIIJICHHOTO OTIBITa
poeCCUOHATILHOMN 1eATEIEHOCTH U
JTUHAMAYHO U3MEHSIOIINXCS TPEOOBaHHIA
pBIHKA TpyJa.

ITK-1 Crioco6eH nuarHocTUpoBaTh CTPYKTYPY
MaTepuaia Ha MUKpO U HaHOYPOBHE

IIK-1.1. Bnageet onbITOM OnpeaeeHUs
CTPYKTYPBI MaTepuaja ¢ UCIOJIb30BaHUEM
CKaHMPYIOILIEN AIEKTPOHHON MUKPOCKOIINH;
ITK-1.2 Brnageer onbITOM ONpeeieHuUs
CTPYKTYpBI MaTepuaia ¢ UCIOJIb30BaHUEM
MIPOCBEUYMBAIOLLIEH JIEKTPOHHOM
MHKPOCKOIHH;

IIK-1.3. Bnageet onbITOM OnpeaeeHus
CTPYKTYpPBI MaTepuaia ¢ UCIOJIb30BaHUEM
TU(GPAKIIUOHHBIX U CIIEKTPATbHBIX METOOB;
IK-1.4. Bnageet onbITOM ONpeaeIeHus
CTPYKTYpbl HAHOMATEpPUAJIOB U
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HaHOCTPYKTYPUPOBAHHBIX CPEIl C
HCTOJIb30BAHUEM CKaHUPYIOIIEH 30HI0BOM
MHUKPOCKOIIUH;

IIK-1.5. Biageer onbITOM HCIIOJIB30BAHUS
TEPMUYECKUX METOJO0B aHaJIK3a s
OmpeJieNICHUs] CTPYKTYPhl MaTepUaIoB Ha
MHKPO- U1 HAHOYPOBHE

IIK-2 CriocoGeH caMOCTOATEIbHO TPOBOIUTH
Hay4HO-UCCIICI0BATEILCKUE PaOOTHI 11O
CO3/IaHUsI, UCCIICTOBAHHUIO U IPUMECHEHHIO
HAaHOCUCTEM U HaHOMaTEPHAJIOB

IIK-2.1. ®opmupyet TpeOOBaHUS K
IKCIIEPUMEHTAIBHBIM 00pa3iam
HaHOMATEPHAJIOB U HAHOCHCTEM H
pe3ybTaTaM HayqyHO-MCCIIEA0BATEIbCKUX
paboT mo ux pa3paboTke;

IIK-2.2. Boibupaer MEeTO/bI U CPEACTBa
MIPOBEJ/ICHUS UCCIICIOBAHUH U Pa3paboToK;
IK-2.3. OnpenenseT nyTH pemieHus HayYHbIX
Y TEXHHYECKHX 33/1a4 B 00J1aCTH paboT 1o
CO3JIaHUIO, UCCIICAOBAHUIO M TPUMEHEHHIO
HAaHOCHCTEM M HAaHOMaTEepHAJIOB

ITK-3 CriocoOeH k aHaM3y u 0000IICHUTO
Pe3yJIbTaTOB HAYYHO-UCCIIEI0BATENbCKUX
paboT, MOUCKY U aHAIM3Y HAY4YHOH U
TEeXHUYeCKOH uHpopMauu B 001acTH
HAHOTEXHOJIOTUHU Y CMEXHBIX IUCLHUIUIMH JUIs
Hay4HOM, NATEHTHON U MAPKETUHI OBOM
NOJEP’KKU TPOBOAUMBIX MCCIIEI0BAaHUM, K
CaMOCTOSITENIbHOM MOATrOTOBKE MyOJUKALIUN B
OTEUYECTBEHHBIX U 3apyOexHBIX U3TaHUSIX

IIK-3.1. Umeer ombIT c60pa, 00pabOTKH,
aHaJlM3a U CUCTEMATU3alMH1 Hay4yHO-
TEXHUYECKON HHPOpMAIIH B 00JIaCTH
HAaHOTEXHOJIOTUU U CMEKHBIX TUCLHUILINH;
IIK-3.2. OueHuBaeT ypoBeHb UCCIETOBAHHM,
000CHOBAHHOCTb MpEJIaraéMbIX pelieHui U
PEKOMEHIALNI IO peaTU3aluK 1
MCIIOJIb30BAaHUIO PE3YJIbTATOB HAYUHBIX-
HCCIICIOBAHNIA;

ITK-3.3 IIpon3BOAUT CTATUCTUUYECKYIO
00paboTKY pe3yIbTaTOB SKCIIEPUMEHTAIBHBIX
UCCIJIEIOBAaHUI HAHOCTPYKTYPHUPOBAaHHBIX
MaTepuasos;

ITK-3.4 VlmMeeT OmbIT MOATOTOBKH PE3YJITATOB
Hay4YHO-HCCIIEeI0BATENIbCKUX padoT JIst
nyOJIMKaluy B IEPUOANYECKOH MeyaTy.

IIK-4 CniocobeH npeacTaBisTh HCTOPHUECKHUE
ATalbl pa3BUTHS HAHOTEXHOJIOTHH,
BaXHEMILINE OTKPBITHS OTEUECTBEHHBIX
yU€HBIX, HarboJiee akTyalibHbIE TPOOIIEMBI,
CBSI3aHHBIE C CO3JJaHUEM U IPUMEHEHUEM
HAaHOCUCTEM U HaHOMaTepHasioB B Poccuiickoit
®denepanyv U B MUpE

IIK-4.1. AHanu3upyeT COBpeMEHHOE
COCTOSTHUE U UCTOPUYECKUI ITYTh Pa3BUTHS
HaHoTexHoJoruu B Poccuiickoit deneparuu u
B MUDE;

MK-4.2. ®opmynupyeT HanbosIee aKTyaabHbIE
po0JIeMbl, CBSI3aHHBIE C CO3/IaHUEM U
IIPUMEHEHUEM HAHOCHUCTEM U HAHOMATEPHAJIOB
B Poccuiickoit denepanuu u B Mupe

B PE3YIbTATC U3YUCHUSA JUCHUIIIIMHBI CTYICHT NOJIKCH:

3namo:
- MOJIXOABl K OpTaHM3alluu
UCCIIEIOBATEIbCKON PabOTHI;

CaMOCTOSTEILHON |

KOJUIEKTUBHOM  HAy4HO-

- MPUHIHUIIBI OPpraHu3anu NpOBCACHUSA SKCIICPUMCHTOB U I/ICHI:ITaHI/If/'I;

— MIPUHIIMITEI U CIIOCOOBI 3aIIUTHl 00BEKTOB MHTEIUICKTYAIbHONH COOCTBEHHOCTH U
KOMMEPIIMATU3ALUHY TPaB Ha 00BEKTHI HHTEIUIEKTYalIbHON COOCTBEHHOCTH.

Ymemos:

- BBITIOJHATH MOUCK, 00pabOTKy, aHAIU3 U CUCTEMAaTH3aIUI0 HAYYHO-TEXHUYECKOM
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uH(pOpMallMK, OCYIIECTBISATH BBHIOOP METOAUK M CPEACTB pEIIEHUS 3a/]ay, MOCTaBICHHBIX
IIPOrpaMMOM PAKTUKH;

- BBINOJIHATH O0paOOTKy U aHAJIHM3 PE3yabTaTOB KCIIEPUMEHTOB U HCIIBITAHUH;

- aHAJTM3UPOBATh BO3HMUKAIOIIME B HAYYHO-HCCIEIOBATEIBCKONW JEATEIHbHOCTH
3aTpyJHEHHS U CIIOCOOCTBOBATH UX Pa3pEIICHHUIO.

Bnaoems:

- nmpueMaMu  pa3pa0OTKH  IUTAHOB W TPOTPaMM  TPOBEIACHUS  HAyYHBIX
UCCJICIOBAaHUM, TEXHUYECKUX pa3paboTOK, 3alaHui Il UCTIOJTHUTENEeH

3. KpaTkoe coaep:kaHue NPaKTHUKH

[IpenaumuioMHas MpakTUKa BKJIOYAE€T JTambl O3HAKOMIIGHHUS C MPUHIMUIIAMU
OpraHu3alMi Hay4YHBIX HCClenoBaHMM (paszmensl 1, 2) M 3Tanm MPaKTUYECKOrO0 OCBOCHUS
JeSATeNIbHOCTH ydaeHoro-uccienoBarens (Pasmen 3).

Paznen 1. Beenenue — nenu u 3agauul NpeAMIUIOMHON MpakTHKH. OpraHn3aluoHHO-
METOUYECKHEe MEPOTIPUATHUS. TeXHOMOTHYECKUE UHCTPYKTAXKU.

Paznen 2. 3HakoMCTBO ¢ opraHu3aieil Hay4YHO-MCCIIEIOBATEIbCKONU JEATeIbHOCTH,
CUCTEeMOHN yINpaBJeHHUs HAyYHBIMU HCCleqoBaHUSAMU. [lpuHIuNel, TexHONOrHH, (GopMbl U
METO/Bl OpPTaHU3aIMH HAyYHO-UCCIIETOBATEIBCKOW NEATEIPHOCTH Ha IMPHUMEPE OpraHU3aluu
Hay4yHOU paboThl Kadeapsl (mpobiemHON NabopaTtopuu, HaydHOW rpynmsl). [ImanupoBanue
HAYYHOH JIeATETFHOCTH OpraHU3allny.

Pasnen 3. Brmonnenwe wuHauBuayaibHoro 3aaanud. COop, oOpaGoTka u
cucreMaru3anus uHPopMmanmonHoro marepuana. Odopmienune oruera. JlmunHoe ywactue
00y4aromerocsi B BbIMOJIHEHUH HAyYHO-UCCIIEI0BATENbCKUX PabOT Kadeapsl.

4. O0beM npeIUIIOMHON NPAKTHKH

o B 3auernbIX | B akagem.
Bunst yue6HoI paboThI

SAMHUIIAX yacax
O01as TPyA10eMKOCTh NPAKTHKH 10 Y4eO0HOMY ILUIAHY 6,0 216
AyIMTOpHBIC 3AHATHS: - -
CamocrositeanHas padora (CP): 6,0 216
KonTakTHas camocTosTenpHas paboTa 6.0 0,2
CamMocTosATEIbHOE U3YUYEHHE Pa3AeSIOB IUCIUILIMHbI ’ 215,8
Bua kouTpoJs:
3ader ¢ OIeHKON + +
Buj MTOrOBOr0 KOHTPOJISI: 3ayer ¢ OLEHKOI

B B acTpos.
Bunsl yaeOHOM paboThI 3a4eTHBIX qacax
eIMHUIIAX

O0mas TpyA0eMKOCTh NPAKTHKH M0 Y4eOHOMY IIAHY 6,0 162
AyAUTOpPHBIE 3aHATHS: -
CamocrositeabHas padora (CP): 6,0 162
KoHTtakTHas camocTosiTenbHas paboTa 6.0 0,15
CamMocTosATeIbHOE U3YUYEHHE Pa3AesIOB IUCIUILIMHbI ’ 161,85
Bua kouTpoJs:
3ader ¢ OLICHKON + +
Bua MTOroBoro KOHTpoJIf: 3adeT ¢ OEHKOH

55 T'ocyrapcTBeHHASI MTOTOBAasl ATTECTAIIMS — BBINOJHEHHS M 3AIIIMThI BLIMNYCKHOM

KBAJH(DHKAIMOHHONH padoThl
(b3.01(/1))
1 Heab rocy1apcTBeHHOH UTOTOBOM ATTECTAIMM — BBISIBIICHUE YPOBHS TEOPETUUECKOU
U TIPAKTUYECKON MOJrOTOBJICHHOCTH BBITYCKHHMKA BY3a K BBIMOJIHEHUIO PO(ECCHOHATIBHBIX 33/1a4
1 COOTBETCTBHS ero nmoArotoBku TpedoBanusm OI'OC BO no nanpasiennto noarotosku 28.04.03
«HanomaTepuaJjably.
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2 B pesyabrare rocyiapcrBeHHOI

UTOrOBOM aTTecTAaUMHM O0yYaAIIMiACH 10

NporpaMMe MArucTpPaTypsbl A0/LKeH 00/1a1aTh CIeIYIONMMH KOMIICTCHIIUSIMH:

®opmupyeMble KOMIIETEHIIUH

NHaukaTopbl 10CTHKEHUSI KOMIIETeH M I

YK-1. CnocobeH ocyIecTBIsATh KpUTHUECKUI
aHaju3 MPoOJEMHBIX CUTyaIluii Ha OCHOBE
CUCTEMHOT'O TI0JIX0/1a, BRIPa0aThIBATh
CTpaTEruIo ACUCTBUI

YK-1.1. CocraBinsieT aHHOTalUH 10
pe3yibTaTaM noucka nHpopMaluu u3
JOKYMEHTAJIbHBIX UCTOYHUKOB H
HCCIIEIOBATENLCKOM JINTEPATYPHI;

YK-1.2. Co3gaer aHaTUTUYECKUI 0030D 110
3aJJaHHOM TeMe, COMOCTaBIIsS JAHHbBIE
Pa3IMYHBIX UCTOYHUKOB C UCIIOJIH30BAHUEM
KPUTEPUATILHOTO MOAX0/1a;

YK-1.3. Ananuzupyet npobIeMHYyIO
CUTYaIlMIO KaK CUCTEMY, BBISBIISIS €€
COCTABIISAIONINE U CBSI3U MEKIY HUMU;
YK-1.4. Onpenensier npobenbl B
uHpopManuu, He0OOXOAUMOM IS PEeLICHUS
poOJIEMHON CUTYalluH, U IPOEKTUPYET
MIPOIIECCHI [0 UX YCTPAHEHUIO;

YK-1.5. Pa3pabarbeiBaet u copepaTebHO
apryMEHTHPYET CTPATETHUIO PEIICHUS
poOJIEMHOM CUTyalli Ha OCHOBE CHCTEMHOTO
¥ MEKIUCIUIUIMHAPHBIX TTOIX0/I0B;
YK-1.6. Hcnonb3yer JOTHKO-
METO0JOTUYECKU MHCTPYMEHTAPUM IS
KPUTHYECKON OLIEHKH COBPEMEHHBIX
KOHIIeNui (puaocopckoro 1 COUaILHOIO
XapakTepa B CBOEH IMpeIMETHON 00J1aCTH

YK-2. Cnoco0eH ynpasisTh MPOEKTOM Ha
BCEX JTalax e€ro XU3HEHHOI0 LIUKJIA

YK-2.1. ®opmynupyer Ha OCHOBE
MOCTABIEHHOM MPOOJIEMBI POSKTHYIO 3a/1a4y
U CTI0CO0 ee pelIeHHS Yepe3 peaan3aIuio
npoekTHoro yrpasinenus YK-2.2. Boispnser
pe3epBhl U pa3pabaThIBa€T MEPHI 10
00eCIeyeHnI0 pexuma
pecypcoddHEKTUBHOCTH Ha TIPEANIPUATUH;
YK-2.3. Pa3zpabaTsiBaeT KOHILEMIUIO TPOEKTa
B paMKax 0003HauYe€HHOU MPOOJIEMBI:
dbopMynupyer 11elb, 3a1a49i, 000CHOBBIBAET
aKTyaJIbHOCTh, 3HAYUMOCTh, O)KHIaCMbIC
pe3ynbTaThl U BO3MOXKHEIE chephl X
IPUMCHCHUS;

YK-2.4. OcymiecTBisieT MOHUTOPHUHT X012
pealn3aiuu MPoeKTa, KOPPEKTUPYET
OTKJIOHEHMSI, BHOCHUT JIOITOJIHUTEIBLHBIE
W3MEHEHUS B TUTAH pealin3allii MPOeKTa,
YTOYHSET 30HBI OTBETCTBEHHOCTH YYACTHUKOB
MIPOEKTA.

YK-3. CnnocoGeH opraHu30BbIBaTh U
PYKOBOJHUTH pabOTON KOMaH/IbI, BEIpaOaThIBast
KOMAaHHYIO CTPATETHIO JJIS TOCTUKECHHUS
IIOCTaBJIICHHOH IIEJIN

YK-3.1. YuacTByeT B BBHITIOJHEHUH MPOCKTOB
IPYIIOBOTO XapaKTepa Ha Pa3INIHBIX CTAIHIX
HUX IOATOTOBKHU U pCain3aliuu:
«TUTAHUPOBAHHUE — MIPOCKTUPOBAHUE —
MPUMEHEHHE — TPOU3BOJICTBOY;

YK-3.2. BeipabaTsiBaeT CTpaTeruio
COTPYJIHUYECTBA U HA €€ OCHOBE OpPraHU3yeT
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0TOOp WIEHOB KOMAHIbI JIsl TOCTHKEHUS
MMOCTaBJIICHHOM LIEIIH;

YK-3.3. [Inanupyer kOMaHaHYIO padoTYy,
pacmpeenseT IopyueHUs U IeIeTUPyeT
MOJIHOMOYHS YJIeHaM KOMaH/Ibl C y4ETOM
WHTEPECOB, 0COOEHHOCTEH MTOBEICHUS U
MHEHUH €€ YJICHOB

YK-4. Cnoco0eH npUMEHATh COBPEMEHHBIE
KOMMYHUKATUBHBIE TEXHOJIOTUH, B TOM YUCIIE
Ha UHOCTPaHHOM(BIX) sI3bIKe(ax), st
aKaJeMHYeCKOoro U mpohecCuOHaIbLHOTO
B3aUMOJICHCTBHUS

YK-4.1. Ilpeacrasiusier pe3yabTaTbl
aKaJeMUYeCKOU U PO eCCHOHATIBHON
JIESITEIIBHOCTH HA Pa3IMYHBIX MTyOJIMYHBIX
MEPONPUATHSIX, BKIIOYas MEKIyHAPOIHBIE,
BEIOMpast HanboJiee moaXoIui Gopmar;
YK-4.2. ApryMEeHTUPOBAaHHO U
KOHCTPYKTHUBHO OTCTaMBACT CBOU TO3UIINH U
UJeH B aKaJIEeMUYECKUX U MPO(ecCHOHATBHBIX
JIUCKYCCHSX Ha FOCYAApCTBEHHOM s3blke PO n
MHOCTPAHHOM SI3BIKE;

YK-4.3. Bnageer HaBbIKaMH BEJICHUS JICTIOBOU
MEPENnUCKH Ha PYCCKOM M MHOCTPaHHOM
SI3BIKE;

YK-4.4. CocraBisier, IepeBOIUT U
PEIAKTHPYET Pa3IMYHbIC aKaIEMUICCKUE
TEKCTHI (pedeparsl, Icce, 0030pbl, CTaThU U
T.J1.), B TOM YHCJIC HA MTHOCTPAHHOM SI3BIKE.

YK-5. CnocoOeH aHanu3upoBaTh U YUUTHIBATH
pa3zHooOpas3ue KyabTyp B IpoLecce
MEXXKYJIBTYPHOTO B3aUMO/IEHCTBHS

YK-5.1. Ananusupyer BaxHeiue
UJICOJIOTUIECKHE M [IEHHOCTHBIE CUCTEMBI,
c(hOopMHPOBABILIHUECS B XOJI€ HCTOPHUUECKOTO
pa3BUTHSI; 000CHOBBIBAET aKTYAJIbHOCTh MX
MCIOJIb30BaHUS MIPH COITMAIEHOM U
MpoeCCHOHAIIBHOM B3aUMOICHCTBUY;
YK-5.2. OGecnieunBaet co3qaHue
HEJNCKPUMHHAIIMOHHON CPEeIIbI
B3aMMOJICHCTBUS PU BBIMOJTHEHUN
MpoQeCCHOHANIBHBIX 337124,

YK-5.3. BeicTpauBaeT corpaabHoe
npodeCCHOHATFHOE B3aUMOICHCTBUE C YUETOM
0Cc00EHHOCTE OCHOBHBIX (POPM HAYYHOTO U
PEUTUO3HOTO CO3HAHMS, IETIOBOM U 00IIIeH
KYJIBTYpPBI IPEJCTaBUTENEH APYTUX STHOCOB U
KOH(ecCHH, pa3IMYHBIX COIUATBHBIX TPYIIIL

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

YK-6.1. OnieHruBaeT cBOM pecypehl U UX
npenensl (JITYHOCTHBIE, CHTYaTUBHEIE,
BpPEMEHHbBIE), ONITUMAIIBHO UX UCIOIb3YeT JUIs
YCIICITHOTO BBITIOJTHEHUS TIOPYIEHHOTO
3a/1aHus;

YK-6.2. Onpenensier mprOPUTETHI
po¢eCCHOHATBHOTO POCTa U CIIOCOOBI
COBEPIIICHCTBOBAHHUS COOCTBEHHOM
JEeSITeTbHOCTH HAa OCHOBE CAMOOLICHKH T10
BBIOpAaHHBIM KPUTEPUSIM;

YK-6.3. BeicTpauBaeTt ruokyio
podeCcCHOHATBHYIO TPACKTOPHUIO, HCTIONB3YS
MHCTPYMEHTHI HEMTPEPBIBHOTO 00pa3oBaHusi, ¢
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Y4ETOM HAKOIUICHHOTO OIbITA
npodecCHOHAEHOM IESATEIILHOCTH U
JTMHAMHYHO U3MEHSFOIIUXCS TpeOOBaHUI
pBIHKA TpY/Ia.

OIIK-1. CriocobeH cTaBUTh M peliaTh
WH)KCHEPHBIC U HAYYHO-TEXHUYECKHUE 3a/1a49H B
00JIaCTH TOTYYEHUS U UCCIICTOBAHHS
HAHOMATEPHAJIOB U HOBBIX
MEXIUCIUTUTMHAPHBIX HAPABJICHHM C
MCIIOJIb30BAaHUEM €CTECTBEHHOHAYYHBIX U
MaTeMaTHYECKUX MOJIenen

OIIK-1.1. Birageer MaTeMaTHU4ECKUM
anmnapaTom Juis OIUCaHUs, aHAIN3a,
TEOPETUYECKOT0 M SKCIIEPUMEHTAILHOTO
MCCIJIEIOBaHMS U MOJIEIIMPOBAHUS IIPOLIECCOB
CUHTE3a U UCCIIEI0BaHUsI HAHOMATEPHAJIOB;
OIIK-1.2. Vicrionk3yeT Hay4YHbIH
MHCTPYMEHTApHUH (pU3MKK TBEPIOTrO Tena JUls
OINHCaHMs, aHAJIN3a, TEOPETUUECKOTO U
HKCIEPUMEHTAIBHOTO UCCIICA0BAHUS U
MOJIEJTMPOBAHUS IPOLIECCOB CUHTE3a U
UCCIJIEIOBaHMsI HAHOMATEPUaJOB;

OIIK-1.3. Ucnonp3yeT GU3NKO-XUMHUYECKHIA
MOJIXO/1 JUIsl OTIMCAHMS, aHAJIH3a,
TEOPETUYECKOT0 U SKCIIEPUMEHTAIBHOIO
UCCIIEIOBAHMSI U MOJICTMPOBAHMSI ITPOLIECCOB
CHHTE3a U MCCIIEJOBAHUS HAHOMATEPHUAJIOB;
OIIK-1.4. Ucnonb3yeT npuKIIagHbIe
POTPaMMBI U CPEZCTBA
aBTOMATH3MPOBAHHOTO MTPOEKTUPOBAHUS TIPH
pELICHUH MH)KEHEPHBIX 3a/1a4.

OIIK-2. CriocoGeH yrpaBiisiTh
npodecCHOHATBLHON U HHON JEATENbHOCTBIO Ha
OCHOBE MTPUMEHEHHsI 3HAHUI POEKTHOTO U
(hMHAHCOBOT'O MEHEIKMEHTA

OIIK-2.1. [Tnanupyet paboTy Majaoro
HOPENpUsATHS, CEIHUATU3UPYIOLIETrocs Ha
IIPOU3BOJICTBE BHICOKOTEXHOJIOTHUHON
IPOJTYKIIHH;

OIIK-2.2 Bianeet onbIToM
MIPOM3BOJICTBEHHOTO MEHE/DKMEHTA: pacyera
HKOHOMUYECKOU U pecypcorPpPeKTUBHON
COCTaBJISAIOLIEH MPU BBINOJIHEHUH
UCCIIEI0BATEIBCKON PabOTHI.

OIIK-3. CriocoGeH ynpaBisiTh )KU3HEHHBIM
IIUKJIOM CO3/IaHUSI MH)KEHEPHBIX MPOJYKTOB B
00JTaCTH HAHOTEXHOJIOTUI 1 HAHOMATEePHAJIOB
C Y4€TOM PKOHOMHYECKUX, IKOJIOTHUECKHX,
COLMANTBHBIX M JPYTUX OTPaHUICHUH

OIIK-3.1. BnaseeT cOBpeMEHHBIMU METOJaMH
aHanu3a 3 (PEKTUBHOCTH TTPOU3BOCTBEHHOTO
nporiecca 1 OIICHKH MTPOM3BOJICTBEHHBIX
MOTEPh U TOAXOIAMH K pa3padoTKe KOMILIEKCca
MEPOTIPUSATHIA 10 UX YCTPAHEHUIO;

OIIK-3.2. [TpoBOANUT TEXHUKO-IKOHOMHYECKOE
000CHOBaHNE ¥ SKOHOMUYECKYIO OIICHKY
MPOEKTHBIX PELICHUH 1 WHXKEHEPHBIX 33/1a4;
OIIK-3.3. AHaIu3UpyeT U OICHUBACT 3aTPATHI
peanpusaTHs (IPOeKTa) C y4eTOM
WH)XCHEPHBIX PUCKOB;

OIIK-3.4. TIpoBOAUT 3KOJIOTUYECKYIO OLIEHKY
MIPOCKTHBIX PEIICHUN U MHKEHEPHBIX 3aad.

OIIK-4. Crioco0€eH BBIIOIHATH UCCIIETOBAHMS
P PELLICHUU UHXEHEPHBIX U HAYYHO-
TEXHUYECKUX 3a]1a4, BKJIIOUYas MJIaHUPOBAHUE U
MTOCTAaHOBKY CJIOKHOTO DKCIIEPUMEHTA,
KPUTHYECKYIO OIIEHKY U WHTEPIPETAINIO

OIIK-4.1. CocraBiseT njaH Hay4HO-
HCCIIEI0BATEIILCKON ACATEIbHOCTH, BKIIIOYast
JTUTEPaTypPHBINA MOUCK, CPOKHU U
MOCJIE0BATEIBHOCTh AKCIEPUMEHTATBHON
paboThI, OOCYXKJICHUSI M aHAJIM3a Pe3yIbTaTOB;
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pe3yJIbTaToB

OIIK-4.2. ®opMupyeT 1eMOHCTPAITMOHHBII
MaTepHall ¥ MPEICTaBISET PE3yIbTaThl CBOCH
HCCIIEI0BATEIILCKON ACATEIHHOCTH Ha
HAYYHBIX KOH(PEPEHIIHUIX, BO BpeMs
MPOMCIKYTOUHBIX U HTOTI'OBBIX aTTeCTaHHﬁ.

OIIK-5. Crioco0en UCoIb30BaTh
UHCTPYMEHTApH (hopMaIn3aiun
HUH)KEHEPHBIX, HAYYHOTEXHUYECKUX 3a/1a4,
NPUKJIAJIHOE IPOrPaMMHOE 00eCIICUeHHE IS
MOJICITMPOBAHKS U IPOCKTHPOBAHUS 0OOBEKTOB,
CHCTEM M IPOIIECCOB

OIIK-5.1. IIpoBOAUT MAaTEHTHBIN TOUCK B
npodeCCHOHAIBHON 00J1aCTH;

OIIK-5.2. OnpenensieT nepeyeHb PeCypcoB U
MPOrPaMMHOT0 OOecTeueHus s
UCIIOJIb30BaHUs B PO(EeCCHOHATBEHOM
JESITETLHOCTH C y4eTOM TpeOOBaHUN
nH(OPMAIIMOHHON 0E30MaCHOCTH;

OIIK-5.3. Mcnonb3yeT NpuKiaIHbIe
MPOrPaMMBbI U CPEJICTBA
aBTOMATHU3HPOBAHHOTO MTPOEKTUPOBAHHUS IPU
pEIIeHNN UHXEHEPHBIX 3a/1a4.

OIIK-6. Cnioco0GeH 1eMOHCTPUPOBATH
COIMATILHYIO OTBETCTBEHHOCTH 32
MPUHUMAEMBIC PEIICHHUS, YIUTHIBATH
MIPABOBEIC M KYJIbTYPHBIC aCTICKTHI,
o0ecreyrBaTh yCTOMYMBOE Pa3BUTHE TIPU
BEJICHUU MPO(ECCUOHATBHOMN U UHON
JeSITeIIbHOCTH

OIIK-6.1. PaccuuteIBaeT JINTEIHHOCTD
BBITTOJIHEHUS TEXHOJIOTUIECKUX ONePaIHid C
HCIIOJIb30BaHUEM HOPMATHBHBIX
CIIPAaBOYHHKOB;

OIIK-6.2. OuenuBaer no KpUTEpUIM
TEXHOJIOTUM CHUHTE3a HAaHOMATEPHAJIOB C TOUKH
3peHust 6€30MacHOCTH Ui COTPYIHUKOB U
OKpYKaroIle Cpeibl;

OIIK-6.3. Mcnonp3yeT METOAUKH
OpraHu3aIu padoThl IEPCOHANIA, COOIOICHUS
TEXHOJIOTMYECKOW M TPYTOBON NUCLMIUIMHBI.

OIIK-7. Cnoco6eH pa3pabaTeiBaTh U
aKTyaJIM3UpOBaTh HAYYHO-TEXHUUYECKYIO
JOKYMEHTAIUIO B 00JIACTU MOTyYEeHHUs
HaHOMaTepHaJoB

OIIK-7.1. cnionb3yeT TEXHUYECKYIO U
CIPaBOYHYIO JIUTEPATYPY, HOPMATUBHBIE
JIOKYMEHTBI IIPH BBITIOJHEHUU
UCCIIEI0BATEIbCKON PabOThI B 00JIACTH
TEXHOJIOTUM U METOJIOB INarHOCTUKU
HAaHOMAaTEpHaJIOB;

OIIK-7.2. CocTaBisieT OTUETHI 110
HKCIEPUMEHTAIBHBIM U TEOPETHUECKUM
UCCIIEIOBAaHUSIM, TIPAKTUYECKOH NesITeTbHOCTH
B COOTBETCTBHH C YCTaHABIMBACMbBIMH
TpeOOBaHUSIMHU

ITIK-1 Crioco6eH nuarHocTUpoOBaTh CTPYKTYPY
MaTepuasia Ha MUKPO U HaHOYPOBHE

IIK-1.1. Bnageet onbITOM OnpeaeeHUs
CTPYKTYPBI MaTepuaja ¢ UCIOJIb30BaHUEM
CKaHUPYIOILIEH AIEKTPOHHON MUKPOCKOIINH;
ITK-1.2 Brnageer onbITOM ONpeeieHuUs
CTPYKTYpBI MaTepuasa ¢ UCIOJIb30BaHUEM
MIPOCBEUYMBAIOLLIEH JIEKTPOHHOM
MHUKPOCKOIIHH;

IIK-1.3. Bnageet onbITOM OnpeaeeHus
CTPYKTYpPBI MaTepuaja ¢ UCIOJIb30BaHUEM
T (PaKITMOHHBIX M CIIEKTPAIBHBIX METOJIOB;
IK-1.4. Bnageet onbITOM ONpeaeIeHus
CTPYKTYpbl HAHOMATEpPUAJIOB U
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HaHOCTPYKTYPUPOBAHHBIX CPEIl C
HCTOJIb30BAHUEM CKaHUPYIOIIEH 30HI0BOM
MHUKPOCKOIIUH;

IIK-1.5. Biageer onbITOM HCIIOJIB30BAHUS
TEPMUYECKUX METO/IOB aHaM3a JIJIisi
ONpeieNICHUsI CTPYKTYPhl MaTepUaIoB Ha
MHKPO- U1 HAHOYPOBHE

IIK-2 CriocoGeH caMOCTOATEIbHO TPOBOIUTH
Hay4HO-UCCIICI0BATEILCKUE PaOOTHI 11O
CO3/IaHUsI, UCCIICTOBAHHUIO U IPUMECHEHHIO
HAaHOCUCTEM U HaHOMaTEPHAJIOB

IIK-2.1. ®opmupyet TpeOOBaHUS K
IKCIIEPUMEHTAIBHBIM 00pa3iam
HaHOMATEPHAJIOB U HAHOCHCTEM H
pe3ybTaTaM HayqyHO-MCCIIEA0BATEIbCKUX
paboT mo ux pa3paboTke;

IIK-2.2. Boibupaer MEeTO/bI U CPEACTBa
MIPOBEJ/ICHUS UCCIICIOBAHUH U Pa3paboToK;
IK-2.3. OnpenenseT nyTH pemieHus HayYHbIX
Y TEXHHYECKHX 33/1a4 B 00J1aCTH paboT 1o
CO3JIaHUIO, UCCIICAOBAHUIO M TPUMEHEHHIO
HAaHOCHCTEM M HAaHOMaTEepHAJIOB

ITK-3 CriocoOeH k aHaM3y u 0000IICHUTO
Pe3yJIbTaTOB HAYYHO-UCCIIEI0BATENbCKUX
paboT, MOUCKY U aHAIM3Y HAY4YHOH U
TEeXHUYeCKOH uHpopMauu B 001acTH
HAHOTEXHOJIOTUHU Y CMEXHBIX IUCLHUIUIMH JUIs
Hay4HOH, NATEHTHON U MAPKETUHIOBOU
NOJEP’KKU TPOBOAUMBIX MCCIIEI0BAaHUM, K
CaMOCTOSITENIbHOM MOATrOTOBKE MyOJUKALIUN B
OTEUYECTBEHHBIX U 3apyOexHBIX U3TaHUSIX

IIK-3.1. Umeer ombIT c60pa, 00pabOTKH,
aHaJlM3a U CUCTEMATU3alMH1 Hay4yHO-
TEXHUYECKON HHPOpMAIIH B 00JIaCTH
HAaHOTEXHOJIOTUU U CMEXHBIX JTUCLUILINH;
IIK-3.2. OueHuBaeT ypoBeHb UCCIIECTOBAHHM,
000CHOBAHHOCTb MpEJIaraéMbIX pelieHui U
PEKOMEHIALNI IO peaTU3aluK 1
MCIIOJIb30BAaHUIO PE3YJIbTATOB HAYUHBIX-
HCCIICIOBAHNIA;

ITK-3.3 IIpon3BOAUT CTATUCTUUYECKYIO
00paboTKY pe3yIbTaTOB SKCIIEPUMEHTAIBHBIX
UCCIJIEOBAHUM HAHOCTPYKTYPUPOBAHHBIX
MaTepuasos;

ITK-3.4 VlmMeeT OmbIT MOATOTOBKH PE3YJITATOB
Hay4YHO-HCCIIEeI0BATENIbCKUX padoT JIst
nyOJIMKaluy B IEPUOANYECKOH MeyaTy.

IIK-4 CniocobeH npeacTaBisTh HCTOPHUECKHUE
ATalbl pa3BUTHS HAHOTEXHOJIOTHH,
BaXHEMILINE OTKPBITHS OTEUECTBEHHBIX
yUEeHbIX, HarboJiee akTyaJlbHbIe TPOOJIEMBI,
CBSI3aHHBIE C CO3JJaHUEM U IPUMEHEHUEM
HAaHOCUCTEM U HaHOMaTepHasioB B Poccuiickoit
®denepanyv U B MUpE

IIK-4.1. AHanu3upyeT COBpeMEHHOE
COCTOSTHUE U UCTOPUYECKUI ITYTh Pa3BUTHS
HaHoTexHoJoruu B Poccuiickoit deneparuu u
B MUDE;

MK-4.2. ®opmynupyeT HanbosIee aKTyalbHbIC
po0JIeMbl, CBSI3aHHBIE C CO3/IaHUEM U
IIPUMEHEHUEM HAHOCHUCTEM U HAHOMATEPHAJIOB
B Poccuiickoit denepanuu u B Mupe

3namo:
- MOJIXOABl K OpTaHM3alluu
UCCIIEIOBATEIbCKON PabOTHI;

CaMOCTOSTEILHON |

KOJUIEKTUBHOM  HAy4HO-

- MIPUHIIMITEI OPTAHU3AIUY TTPOBEJCHHS SKCTIEPUMEHTOB U UCTIBITAHUI;
— MIPUHIIMITEI U CIIOCOOBI 3aIIUTHl 00BEKTOB MHTEIUICKTYAIbHONH COOCTBEHHOCTH U
KOMMEPIIMATU3ALUHY TPaB Ha 00BEKTHI HHTEIUIEKTYalIbHON COOCTBEHHOCTH.

Ymemos:

- BBITIOJHATH MOUCK, 00pabOTKY, aHAJIN3 U CUCTEMATHU3alHI0 HAYYHO-TEXHUYECKOM
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UH(POPMALIMU, OCYLIECTBIATh BBIOOP METOAMK M CPEICTB pELIEHMs 3a/ad, IMOCTaBIEHHBIX
IIPOrpaMMOM PAKTUKH;

- BBINOJIHATH O0paOOTKy U aHAJIHM3 PE3yabTaTOB KCIIEPUMEHTOB U HCIIBITAHUH;

- AQHAJIM3UPOBATh BO3HUKAIOLIIME B HAYYHO-HMCCIIENOBATEIbCKON JEATEIBHOCTU
3aTPyIHEHHs U CLIOCOOCTBOBATh UX Pa3pelCHUIO.

Bnaoemo:

— npueMamMu  pa3pabOTKM  IJIAaHOB W NPOrpaMM  TPOBEACHUS  HAyYHBIX
UCCIICIOBAaHUM, TEXHUUECKUX Pa3pabOTOK, 3a4aHNH /17151 UCTIOJTHUTEIEeH

3 Kparkoe conep:xxanne I'HA

I'ocynapcTBeHHass UTOroBas arrecTalusi OOy4YarOIIMXCS IO MPOrpaMMe MarucTpaTypbl
IpOBOIUTCS B (hOpME BBIMOJHEHHS W 3AIIUTHI BHITYCKHON KBanudukannonnoil padorsr (BKP).
['ocynapcTBeHHas uToropas arrectauus B (opme BbioigHeHHs M 3amuTel BKP mpoxoaur B 4
cemecTpe Ha 0a3e 3HAHMI, MMOJYYEHHBIX CTYJACHTAMHU MPH M3YYCHUHU AMCLUUIUIMH HApPaBICHUS
28.04.03 «HanomaTepHaJbI».

l'ocynapcTBeHHast UTOroBasi arrecrTalus 0OydaroIUXCs 0 IpOrpaMMe MarucTparypbl —
BBINOJIHEHHE U 3alMTa BBIITYCKHOW KBaTM()PUKALMOHHON pabOThl MPOBOAMUTCS FOCYIAapCTBEHHOM
HK3aMEHALMOHHONU KOMUCCHEH.

KonTtponb 3Hanuil oOyuaromuxcs, nonydeHHslx npu ocBoenun OOII, ocymectBisercs
yTeM BBITIOJTHEHUS U 3amuTel BKP u npucBoenms kBamupuKanum «MarucTp.

4 Oobem 'HA

[Iporpamma oTHOCHTCS K 0a30Boii wacTtm ydeOHoro rmiaHa, K Omoky B3
«l'ocynapctBennas wutorosas arrecrauus» (b3.1) u paccuutaHa Ha coCpelOTOUYEHHOE
npoxoxaeane B 4 cemectpe (2 xypc) oOyuenust B odreme 216 u (6 3ET). IIporpamma
npearnonaraeT, 4ro oOyyarolMecss HUMEIT TEOPETHYECKYI0 M IPAKTUYECKYIO IMOATOTOBKY B
o0jacT XMMHUYECKOM TEXHOJIOTMH HAaHOMAaTepUasoB, CIIOCOOOB IOJIyYEHHS OCHOBHBIX THUIIOB
HaHOMAaTepHaJIoB, METOI0B U MPHOOPOB I aHAJIN3a HAHOMATEPHUAJIOB.

B
. B 3auerHbIX
Bunpr yue6HOM paboThl aKaJieM.
eIMHUIIAX
qacax
O0mass TPya10eMKOCTh NPOrPpaMMbl BbINOJHEHUS] M 3aIIMThI 6,0 216

BBINIYCKHOM KBAJM(PHKAIMOHHO! PadoThI 10 Y4eOHOMY IUIAHY

AyIMTOpHBIC 3AHATHS: - -

CamocrositeabHas padora (CP): 6,0 216

KonTakTHas camocTosTeabHas pa60Ta - -

CaMOCTOSTEIIbHOE HU3YUCHUC pa3aC]IOB JUCIHUITIIMHBI - -

Buja urorosoro kourpoJs: 3amura BKP -

B 3auetHbix | B actpos.

Bune! yueOHOM padboOThI
ARty p eIMHULIAX yacax

O6masi TPyA0eMKOCTh NMPOrpaMMbl BBITIOJTHEHUS] W 3AIHUTHI 6,0 162
BBINIYCKHOH KBAJM(PMKAIMOHHOH PadoThI 10 Y4eOHOMY IUIAHY

AyIMTOpHbIE 3aAHATHS: - -

CamocrositeabHas padora (CP): 6,0 162

KonTakTHas camocTosTenpHas paboTta - -

CaMOCTOSTEIIbHOE HN3YUCHUC pa3aC]IOB JUCIHUITIJIIMHBI - -

Bua urorosoro kourpoJis: 3amura BKP

5.6 ®akyabTaTUBBI
AHHOTa1us paboueit mporpaMmbl TUCITATITAHBI
«TexHNMKa HAYYHOT 0 MEPEBOAA»
(PTH.01)
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1. Heab AMCUMILUIMHBI — MPUOOPETEHHE OOYYAIOIIMMHUCS 00IIel, KOMMYHUKATUBHON U
npoeCCHOHATBPHON KOMIIETEHLIMH, YPOBEHb KOTOPBIX Ha OTIENBHBIX JTamax s3bIKOBOM
MOJTOTOBKU IO3BOJISIET BBIMOJHATH pPa3iMyHbIe BUABI MPO(ECCHOHATLHO OPUEHTUPOBAHHOTO
MepEeBO/Ia B MPOU3BOJICTBEHHON U HAYYHOU JAEATEIBHOCTH.

2. B pe3yabTraTe u3ydyeHus JUCHHUILIMHBI 00y4aONIUiics M0 porpamMme
MarucTparypbl 10/KeH:

Obnadamyp CleqyIOIUMU KOMIETEHIUSIMHU:

®opmupyeMble KOMIIETEHIIUH NHauKaTopsl 10CTHKEHUS KOMIIETeHIM
YK-1. CiocobeH oCcymecTBISITh YK-1.1. CocraBiger aHHOTALMH 110
KPUTHYCCKHI aHAIH3 MPOOJIEMHBIX CHUTYAIlM | pe3yJabTaTaM MOUCKa HHPOPMAIUH U3

Ha OCHOBE CHCTEMHOT0 MOJXO0/a, JIOKYMEHTAJIbHBIX HCTOUHUKOB U
BbIpa0aThIBaTh CTPATErHIO IEHCTBUMN HCCIEA0BATEIIbCKOM JINTEPATYpPBI.

YK-4. CiocobeH MpUMEHSITh COBPEMEHHbBIC YK-4.1. [IpeacraBnsieT pe3yabTaThl
KOMMYHHKATHBHBIC TEXHOJIOTHH, B TOM aKaJeMIUYeCKOl U TPOPECCHOHATBHON
qrclie Ha UHOCTPaHHOM(BIX) si3bIKe(ax), ANl | JeSTeNIbHOCTH Ha PA3IMYHBIX MYOINYHBIX
aKaJeMUIECKOro U MPO(HEeCCHOHATLHOTO MEPONPHSITHSIX, BKIFOYAsI MEXKyHAPOTHBIC,
B3aMMOJICICTBUS BbIOMpas HanboJiee moaXxoasamuii popmar;

YK-4.2. AprymMeHTHPOBaHHO U KOHCTPYKTHBHO
OTCTauBaeT CBOU MO3ULIUU U UJIEU B
aKaJIeMUYECKHUX U TPOPeCCHOHATBHBIX
JUCKYCCHAX Ha FOCYIAApCTBEHHOM si3bIke PO n
MHOCTPaHHOM SI3bIKE;

YK-4.3. Bnageer HaBbIKaMH BeACHUS IEI0BOI
HEPENUCKHU HAa PYCCKOM U HHOCTPAHHOM SI3BIKE;
YK-4.4. CocraBisier, IepeBOJUT U PEAAKTUPYET
pa3nuyYHbIe akaJeMuUYecKue TeKCTh (pedeparsl,
scce, 0030k, CTaThH U T.J.), B TOM YHUCIIE Ha
MHOCTPAHHOM SI3bIKE.

ITK-3 CriocoGeH k aHanu3y 1 0000IIeHUIO IIK-3.4 meeT OMBIT MOATOTOBKH PE3yJIbTaTOB
PE3yIBTATOB HAYYHO-UCCIIEAOBATEBCKUX HAYYHO-HCCIIEIOBATEIBCKUX PaOOT JUIst
paboT, OKCKY ¥ aHAJIN3y HAYYHOM U nyOIHUKAIMK B IEPUOINIECKON TTEYaTH.

TEeXHUYECKOH MHpopMaIu B 001acTH
HAaHOTEXHOJIOTUN U CMEXHBIX JUCLUIIINH
JUIs HAy4YHOU, IATEHTHOU U MapKETUHIOBOMN
MOIEPKKH ITPOBOJIUMBIX MCCIIEIOBAHUN, K
CaMOCTOSITEIIbHON MTOATOTOBKE MyOJINKAIUi B
OTEUYECTBEHHBIX U 3apYOeHKHBIX U3TAHUIX

SHAMb:
- OCHOBHBIE CTIOCOOBI TOCTHKEHUS IKBUBAJICHTHOCTH B TIEPEBOJIE;
- OCHOBHBIE IPUEMBI TTEPEBO/IA;
S3BIKOBYIO HOPMY U OCHOBHBIE (DYHKIIMHU SI3bIKA KaK CHCTEMBI;
- JIOCTaTOYHOE JUIS BBITOJIHCHHUS ITEPEBOJIa KOJUYECTBO JICKCHYECKUX SUHUII, (Ppa3eoIOru3MOB,
B TOM YHCIIE€ COLIUATHHBIX TEPMUHOB U JTUHTBOCTPAHOBETUECKUX PEATTHIA;

yMmemb:
- IPUMEHSTh OCHOBHBIE MIPUEMBI TIEPEBO/IA;
- OCYIIECTRIIATHh MUCHBMEHHBIN TEPEBOJI ¢ COOIOICHUEM HOPM JICKCHYECKOH SKBHBAJICHTHOCTH,
COOIOICHHEM IPaMMAaTHYECKIX, CHHTAKCUYECKUX M CTUITUCTHUECKUX HOPM;
- 0OPMJISTH TEKCT MEPEBOJIa B KOMIIBIOTEPHOM TEKCTOBOM PEIAKTOPE;
- OCYIIECTBIIATH MEPEBOJ] C COOIIIOIEHUEM HOPM JIEKCHUECKOM AKBHBAIEHTHOCTH, COOIIOICHIEM
IrpaMMaTHYCCKUX, CHHTAKCHUYCCKUX M CTHIIMCTUYCCKMX HOPM TEKCTa MEPEBOIA M TEMITOPATbHBIX
XapaKTEPUCTUK UCXOTHOTO TEKCTA;

graoemn:
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- METOJMKOW MpeArnepeBoIYecKOoro aHaiau3a TEKCTa, CIIOCOOCTBYIOIIEH TOUYHOMY BOCHPHUSTHIO
HCXOJHOTO BBICKA3bIBAHUS;
- METOJMKOW TOJIrOTOBKM K BBIINOJHEHUIO IIEpeBOAa, BKIIOYas MOMCK HHPOpMAIUH B
CIIPaBOYHOM, CIIELUAJILHOM JINTEPAType U KOMIIBIOTEPHBIX CETAX;
- OCHOBaMH CHCTEMBI COKPAILIEHHOW MTePEBOAYECKON 3aIIMCH IIPU BBINOJIHEHUU NIEPEBO/IA;
- OCHOBHOM MHOSI3bIYHOM TEPMHUHOJIOTMEN CIIEUAIBHOCTH,
- OCHOBaMHU pe(eprupOBaHMs U aHHOTUPOBAHHUSI TIUTEPATYPHI 10 CIIEHHUATHLHOCTH.

3. KpaTkoe coaep:kaHue TUCHHUIINHBI

Beenenue. [Ipeamer u posb nepeBojia B COBpeMEHHOM 0011ecTBe. Pa3znnuHble BUbI
nepeBoja. 3aa4yu U MECTO Kypca B IOATOTOBKE MAarucTpa.

Pasnen 1:

1.1. CpaBHeHuMe MOpPsKA CIOB B @aHTIIMHCKOM U pycCKOM Tpeanoxenusix. [lepeBos
IIPOCTOTO IMOBECTBOBATENBHOTO MPEI0KEHUS HACTOSIIEro, OyAYIIero U MPOLIeNIEro BPeMEHH.

OcobeHHOCTH TIepeBO/Ia BOIPOCHTEIBHBIX U OTPUIATEIBHBIX MPEIOKEHUH B
pa3IMYHBIX BpEMEHAX.

1.2 TlepeBox mpemnoxxenuit Bo BpemeHax Indefinite, Continuous. Utenue u nepeBo mo
TeMe «XUMHUS».

Paznen 2.

2.1. IlepeBon mpennoxeHuit Bo BpemeHax rpymm Perfect, Perfect

Continuous (yTBepAHTEIbHBIE, BOIPOCUTEIILHBIC  OTPUIIATEIbHBIE (DOPMBI).
Oco0eHHOCTH yNOTPEOICHHS BCTIOMOTATENbHBIX [JIarojoB.

2.2 IlepeBox crpanarenbHOro 3anora. TpyaHble ciaydau epeBojia CTpagaTeIbHOro
3aJIora.

Urenue u nepeBo TEKCTOB Mo Teme «Hayka u HaydHble METOIb». AKTUBHU3ALINS
JIEKCUKHU TPOYUTAHHBIX TEKCTOB.

2.3. [lepeBoa NMpUIATOYHBIX MPEIIOKEHUH.

IIpunarouHble noaIeKalue.

[IpunaTouHble ckazyeMsle.

IIpunarouHble ONpeaEIUTEIbHBIE.

[Ipunarounbie 06CTOATENLCTBEHHBIE, TPUIATOUHbIE JOTIOJTHUTEIbHBIE.

2.4. Tunsl YCIOBHBIX MPEJIOKEHUH, TpaBUIa U 0COOEHHOCTH UX MEPEBOAA.

[IpakTHka nepeBosa Ha mpuMepax TekcToB 0 Xumuw, /[.1. Menneneese, Hayke u
TEXHOJIOTHH.

2.5. [lepeBoa npeIoKEHUN ¢ y4€TOM IIpaBuia corjiacoBanus BpemeH. [psimas u
KOCBEHHasl peyb.

2.6. Paznuunble BapuaHThI IEPEBOA CYILIECTBUTEIBHOTO B MIPEATIOKEHUH.

2.7. MojasibHBI€ TIaroJibl 1 0COOEHHOCTH X MEPeBo/a.

Pa3BuTHe HaBbIKOB NiepeBoAa 1o TeMme «Hayka 3aBTpaniHero JHs».

2.8. CrenmanipHasi TepMHHOJIOTHS 110 TeMe «JlabopaTopus».

2.9. Cokpamenus. OcoOeHHOCTH UX TIepeBoIa. Pa3BuTre HaBBIKOB MEPEBO/Ia HA TIPUMEPE
TEKCTOB M0 TeMe «JIabopaTopusi, U3BMEpEHUsT B XUMHUHY.

Paznen 3.

3.1. Hennunblie popmsl rarona.

NupunutuB (HeonpenaeneHHas Gpopma riarona). Pons MHQUHUTHBA B TPEI0KEHUN U
BAPUAHTHI IEPEBOJIAa HA PYCCKUM sA3bIK. [IpnyacTus u repyHanil.

3.2. UHpUHUTHUBHBIE OOOPOTHI.

O6oport gonosnHeHue ¢ MHOUHUTUBOM. BapuaHThl epeBojia Ha PyCCKUM SA3BIK.
TepmuHosorus 1o reMe «CoBpEMEHHBIE TEXHOJIOT .

3.3. O6opoT noexaiiee ¢ *HOUHATHBOM. Pa3udHbie BApHaHTHI IEPEBO/IA.

TepMUHOTOTHSA IO TEME «XUMHUYECKAS TEXHOIOTUS.

3.4. IlepeBo MPUYACTHBIX 0OOPOTOB.

AGcomoTHbIH mpuyacTHeI OO0POT U BapuaHTHI IEPEBOAA.

Pa3BuTHE HaBBIKOB MepeBOJA IO TEME «XMMHUYECKask TEXHOJIOTUSD.

4 O0bem yueOHOH THCHHUILINHBI
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o B 3avernrix | B akagem.
Bunpl yueGHO# paboThI
SIMHULIAX Jacax
O01as TPY10€eMKOCTh JHCHUILIHHBI 110 Y4eOHOMY IJIAHY 2 72
KonTaktHas padora (KP): 0,94 34
Jlexuuu - -
ITpaktrueckue 3ansatus (113) 0,94 34
JlaboparopHeie 3ansTus (J/lab) - -
CamocrositesibHas padora (CP): 1,06 38
KonraktHast camocrosiTenbHas pabota 106 0,2
CamocTosITeIbHOE M3YUCHHE PA3/IeNIOB AUCITUILIMHBI ’ 37,8
Bua konTpoJs:
3auer + +
B
N B 3aueTHBIX
Bunsr yue6HoOI paboThI aACTPOHOM.
SIMHHIIAX
gacax
O01mas Tpy10eMKOCTh M CUUILIHHBI 110 Y4e0HOMY ILIAHY 2 54
KonTaktHas padora (KP): 0,94 25,5
Jlexuun - -
[Tpaktuyeckue 3anstus (I13) 0,94 25,5
JlaboparopHeie 3ansTus (J/lab) - -
CamocrositesbHasi padora (CP): 1,06 28,5
KoHTtakTHasi camocTosTeNbHas paboTa 0,15
1,06
CaMOCTOSITeJIbHOE U3YUYEHHUE Pa3JIeJIOB TUCIIUIIIIMHBI 28,35
Bua konTpoJs:
3auer + +

AHHOTanus padoyeil NporpaMMbl AU CUMIIIMHBI
«Conmnosorus ¥ NCUX0JI0rus NPOPeCcCHOHAIBLHOH AeATEILHOCTH
(®TA.02)

1. Heap qucuumianHbl — GOPMUPOBAHUE COLMATIBHO OTBETCTBEHHON JTMYHOCTH, CIIOCOOHOM
OCYIIECTBIISATh KPUTUUECKHUI aHamu3 NMpoOJIeMHBIX CUTYyallUi, BIpabaThiBaTh KOHCTPYKTUBHYIO
CTpaTeruio JeMCTBUM, OPraHU30BBIBaTh U PYKOBOJUTH PabOTON KOJJIEKTHBA, B TOM 4YHCIE B
MPOLIECCE MEKKYIbTYPHOI'O B3aUMOJEHCTBUS, peIeKCUPOBATh CBOE MOBEJCHHE, BBICTPAUBATh U
pEeaIM30BbIBATh CTPATETHIO MPOPECCHOHATIBHOIO PA3BUTHS.

2. B pe3syabrare
MArHCTPATYPhI J0JIKEH:

U3yYCHUSI NUCHUIIINHDBI

o0yyamomuiicds mno mnporpamme

O06aath CaeAYIOIMMUMHI KOMIETEHIIUSIMH:

dopmupyemble KOMIIETCHIIMT

NHauKaTopbl J0CTHKEHUS] KOMIIETECH LU

YK-3. CnnocoGeH opraHu30BbIBaTh U
PYKOBOIUTH pabOTON KOMaH/Ibl, BEIpabaThIBast
KOMAaHIHYIO CTPATCIruI0 JJIA JOCTUIKCHUA
NIOCTABJICHHOU II€JIH

YK-3.1. YuacTByeT B BBITIOJTHECHUH POCKTOB
IPyNIIOBOIO XapaKTepa Ha Pa3INYHbIX CTAIUAX
UX MOATOTOBKH U peanu3aluu:
«IJIAHUPOBAHUE — MPOEKTUPOBAHUE —
MIPUMEHEHNE — IPOU3BOJICTBOY;

YK-3.2. BeipabaTbIBaeT CTpaTeruio
COTPYAHUYECTBA U HA €€ OCHOBE OPraHU3yeT
0TOOp YIEHOB KOMaH/IbI IS JJOCTHKEHUS
IMOCTaBJICHHOM IICIIH;

YK-3.3. [lnanupyer KoOMaHHYIO paboTy,
pacnpezernser IOpy4YeHus U IeNeTupyeT
IIOJIHOMOYHS YJI€eHaM KOMaH/Ibl C yYETOM
MHTEPECOB, OCOOCHHOCTEN NIOBEJCHUS U
MHEHHH €€ YWICHOB

YK-6. CiocobeH onpeaensiTs u

YK-6.1. OnieHMBaeT CBOM PECYPChl U UX
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pean30BbIBaTh MPUOPUTETHI COOCTBEHHOM npenenbl (JINYHOCTHBIE, CUTYaTUBHBIE,

NCATCIIBHOCTHU U CHOCO6BI cc BpeMeHHBIe), OIITUMAJIBHO UX I/ICHOJIL?)yeT JUUIA
COBEPIIICHCTBOBAHUS Ha OCHOBE CAMOOIICHKHU YCIEIIHOTO BBITOJIHEHHUS TOPYYESHHOTO
3a/1aHHuS;

YK-6.2. Onpeaensier mpuopuTETHI
po(hecCHOHAILHOTO POCTa U CIIOCOOBI
COBEPILICHCTBOBAHUS COOCTBEHHOMN
JEeSITETHbHOCTH HA OCHOBE CAMOOLICHKH T10
BBIOPAHHBIM KPUTEPHSIM,

YK-6.3. BeicTpanBaeTr ruokyio

PO ECCUOHATIBHYIO TPASKTOPHIO, UCTIOIB3Ys
UHCTPYMEHTHI HENIPEPHIBHOTO 00pa30BaHUsl, C
YYETOM HAKOILJICHHOTO OIbITa

PO ECCUOHAIBHON JEATEIHHOCTH U
JUHAMAYHO U3MCHSIOIIMXCSl TPEOOBaHMIA
pBIHKA TpY/Ia.

ITK-2 Cnoco6en camoctosatenbHo mpoBoauth | IIK-2.3. Onpenenser nyTu pemieHuss HayqHbIX

Hay4HO-UCCIIEI0BATENHCKUE PAOOTHI 110 ¥ TEXHUYECKUX 33J1a4 B 00JIaCTH paboT 1o
CO3/IaHUs, UCCIICTOBAHHUIO U IPUMCHEHHIO CO3/IaHUI0, UCCIICOBAHUIO U TPUMEHCHUIO
HAaHOCHCTEM U HAaHOMAaTEPHAJIOB HAaHOCHCTEM U HaHOMaTEPHAJIOB

3namo:

- CYIIHOCTh TPOOJIeM OpraHu3aluyd W CaMOOPTraHU3alUU JIMYHOCTH, €€ IOBEACHHS B
KOJUJIEKTHUBE B YCIOBUSX MPO(EeCCUOHAIBHON 1eATeIbHOCTH,;

- METOJBl CAMOOPTaHW3allMK W Pa3BUTHUS JIMYHOCTH, BBIPAOOTKU IIEIENONAaraHus |
MOTHUBAIIMOHHBIX YCTaHOBOK, pa3BUTHUSA KOMMYHUKATUBHBIX crocobHoCTEM u
pOo(heCCHOHATTLHOTO MTOBECHHS B TPYIIIIE;

- KOH(DITUKTOJIOTMYECKUE aCTIeKThI yIIPaBJICHHs B OPraHU3alINN;

- MCTOAUKHU HU3YYCHHA COUHUAIBHO-TICUXOJOTHUYCCKUX SIBJIEHUA B C(bepe YHOpaBJICHUA H
CaMOYIPaBIIEHUS JIMYHOCTHU, TPYIIIbI, OpraHU3aIUH.

Ymemy:

- IJJAHUPOBATH M PEIIaTh 33Ja4l JTUYHOCTHOTO U MPOGECCHOHATBLHOTO Pa3BUTHS HE TOIBKO
CBOETO, HO M YICHOB KOJUICKTHBA;

- aHAJTM3UPOBATh MPOOJIEMHBIE CUTYaI[UU Ha OCHOBE CHCTEMHOTO IMOAX0/1a, BEIPa0aThIBATh
CTPaTCruro I[@I\/JICTBI/II\/'I, HUCIIOJIBb30BaTh MCTOAbI AHMATrHOCTHUKHW KOJJICKTHBA W CaMOJUAarHOCTHUKH,
CaMOIIO3HAHUS, CAMOPETYIISIIMHA U CAMOBOCITUTAHHUS;

- YCTaHABJIMBATb C KOJIJIETaMH OTHOIICHHA, XAPaKTCPU3YIOIHECA KOHCTPYKTUBHBIM YPOBHEM
00IIeHUS;

- BbIpabaThIBaTh KOMAHAHYIO CTPATETUIO [UIsl JOCTM)KCHUS TIOCTaBICHHON IeNu B
pernreHnr MpoheCCUOHATBLHBIX 3a71ad.

Bnaoemy:

- CONHUAJIBHO-TICUXOJOTMYECKUMHU TCXHOJIOTUAMH CaMOOpraHnu3alvi U pa3sBUTUA JIMYHOCTH,
BBICTPAUBAHUS U peaTH3alii TPACKTOPUU CAMOPA3BUTHS;

- TCOPCTUUCCKMMU U TMPAKTUYCCKUMHU HABBIKAMH MPCAYHNPCKIACHHUA W Pa3pCUICHUA
BHYTPUJIMYHOCTHBIX, TPYIIOBBIX U MEXKYIbTYPHBIX KOH(IUKTOB;

- crnocobamMy MOTHBAIMM WIEHOB KOJUIEKTHBA K JIMYHOCTHOMY M MNpPO(ecCHOHATbHOMY
Pa3BUTHIO;

- CMOCOOHOCTAMU K KOHCTPYKTHBHOMY OOIICHHIO B KOMaHIE, PE(IEKCHU CBOETO
NnoBeACHU U JINJACPCKUMHA KaYCCTBAMU.

3. Kpartkoe cogep:xaHue TUCHMILIUHBI:

Pa3nen 1. O0mecTBO ¥ JJUYHOCTH: HOBbIE YCJI0BUS H (PaAKTOPBI NPOodecCHOHATHHOT0
Pa3BUTHS JUYHOCTH.

1.1. CoBpeMeHHOe 00111€CTBO B YCJIAOBHAX IVI00aan3anuu 1 uHpopmaTusanuu. Tunsl
COBPEMEHHBIX OOIIECTB: OOIIECTBO pHCKA, OOIIECTBO 3HaHMs, WHGOPMAIIMOHHOE OOIIECTBO.
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ConuanbHble M IICUXOJIOTMYECKHE MOCIENCTBUS HH(popMaTu3anuu ooduiectBa. DyTypolok.
Kynbrypomok. AHOMUS. AJanTallMOHHBIE KONMHI-CTpAaTeruy. JIMYHOCTH B COBPEMEHHOM
obmectBe.  Peduiexkcupyrommii  uHauBua.  YenoBek  Kak  CyOBEKT — JESTEIbHOCTH.
CamomarHocTuka ¥ caMoaHalIn3 MpopeCCHOHATBHOTO Pa3BUTHSI.

1.2. O0mee noHsiTHE O JINYHOCTH

JInuHoctb U ee crpykrypa. CaMOCO3HaHHE: CaMOIIO3HAHUE, CAMOOTHOIIECHHUE,
camoperyssinyst. OCHOBHBIE IOAXObI K U3Y4EHUIO JINYHOCTU. PazButne mynoctu. ConuanbHas
U TICUXOJIOTMYECKass CTPYKTypa JIMYHOCTU. ILlEeHHOCTHBIE OpHMEHTAMU M NIPEANOYTEHUS
JAUYHOCTH JIMYHOCTH B cucTeMe HenpepblBHOro oOpaszoBaHus. Camoo0Opa3oBaHHE KaK OCHOBA
HEMpEepbIBHOTO  00pa3oBaHus.  ToONEpaHTHOE  BOCHPHUSATHE  COLUAIBHBIX, JTHUYECKHUX,
KOH(ECCHOHAIBbHBIX U KYJIbTYPHBIX pa3IHyuil.

1.3. CoumanbHble M TIICHUXO0JOTHYeCKHE TEXHOJOIMH CAMOOPraHM3allid H
caMOpa3BUTHSA JHYHOCTH.

TemnepameHT M XapakTep B CTpyKType Ju4yHOcTU. llposiBieHue TemnepaMeHTa B
nestenbHOCTH. CTpyKTypa M Tunosiorus xapakrepa. @opmuposanue xapakrepa. Iloctpoenune
B3aMMOJIEHCTBUS C JIIOJBMU C YYETOM UX MHJIMBUIYaJIbHBIX pa3inuuuil. CTpaTeruu pa3BUTHS U
camMopa3BUTHA JWYHOCTH. JInunele npuopurersl. llenenonaranue. lleHHOCTM Kak OCHOBa
nenenonaranus. Llemn u kiaroueBbie oOmactu xu3HH. Life Managment W >KM3HEHHBIE IICIH.
Smart - nenu u Haauenu. Llens u nmpu3BaHHBIE 00eCHEUUTh €€ AOCTHXKEHMS 3aJauyd M IIaru.
Konunr-crpareruu. VckyccTBo ynpasisiTe COOOM.

1.4. KorHUTHBHBIE NPOLECCHI JJUYHOCTH

OOmiass XapakTepUCTUKAa KOTHUTUBHBIX (TIO3HABaTENbHBIX) IIPOLECCOB JIMYHOCTH.
OmymieHe U BOCHPUSATHE: BUIBI, CBOICTBAa, OCOOCHHOCTH pPa3BUTUsA. BHMMaHue U maMsTh:
BUIBI, CBOWcTBa, (yHkumu. PasButme wu BocmuTaHWe BHUMaHUsA. BospacTHeie U
UH/IMBUYyaJIbHble 0COOCHHOCTH MaMATH. [Ipuemsbl panyoHalbHOrO 3ay4yuMBaHMs. MBbIUIEHUE U
ero (opmupoBanue. Tumonoruss MellieHUs:: (OPMbI, BHUJIBL, ONEPALNH, WHIUBUAYAIbHbIE
ocobeHHocTH. MpinuieHre U pedb. CrocoObl aKTUBU3AIMM MbIIUIEHUS. BooOpaxxeHue: BHUIBL,
¢byHknuu, passutue. BooOpaxenune u TBopuecTBO. [Ipuemsl 3¢ dexTUBHOrO UTEHUS.
TpeHnpoBKa namMsTH U BHUMaHUS.

1.5. ®ynkunoHaabHbIE COCTOSIHUSA Yea0oBeka B Tpyae. CTpecc u ero npopuiakTuka

OOmiee moHATHE 00 SMOIMIX M YYBCTBaX: (YHKLUH, KJIAacCH(PHUKAIHi, OCOOEHHOCTH
pa3Butus. CriocoObl ynpaBieHUs] CBOUM AMOLIMOHAIBHBIM cocTossHUEeM. OO01iiee npecTaBieHne
o Boine. Ilcuxomnorudeckass CTpyKTypa BOJIEBOIO akTa. Pa3BuTue M BOCHUTAaHUE CHIIBI BOJIH.
@OYHKIMOHAIbHBIE COCTOSHUSL YEJIOBEKAa B TpyAe. Perynaropbl (yHKIMOHATBHBIX COCTOSHUM.
Knaccugpukanus ~ QyHKuumoHanbHbIX — coctosHMM.  Ilcuxonormueckuit  cTpecc  Kak
dbyHkunoHansHOe coctosHue. llcuxomnorus crpecca. [Ipodunaktruka ctpecca U GopmMupoBaHue
CTpECCOyCTOMYMBOCTH. MeTobI yIpaBieHNs (yHKIMOHAIBHBIMU COCTOSTHHSIMH.

1.6. Ilcuxosiorust npogeccuoOHAILHOM 1eATeILHOCTH

YenoBek u  mpodeccus. CtpykTypa  mpoQecCHOHaNbHOM  JEATEIbHOCTH.
[Icuxonoruueckue HampaBlIEHUs HUCCIEIOBAHUS YEJIOBEKA B CTPYKType MpodeccrnoHalbHOM
nesrenbHOCTH.  [IpodeccuorpadupoBanne Kak MeTOJ HM3y4eHHA  IPOodecCHOHATbHOU
JesATeTbHOCTH. Buael mpodeccuorpadupoBanus. 3amadyd  TCUXOJOTUHA TMPOQPECCHOHATBHON
nesitenibHOCTH. [lcuxonmornyeckue Npu3HAKU U perynsatopsl Tpyda. [IpodeccrnonanbHO BaxHbIE
KauyecTBa.

Paznen 2. YUesioBek KaKk yYaCTHUK TPYA0BOI0 Mpouecca

2.1. OcHOBHBIC 3TaNbl Pa3BUTHS Cy0ObeKTa TPyaa

YenoBek Kak CyOBEKT TpyAa: CTPYKTypa OCHOBHBIX KOMIIOHEHTOB. OTalbl pPa3BUTHUS
cyobekta Tpyna (nepuoauszaims E. A. Kinumosa). Kpusucel npodeccnoHaabHOrO CTaHOBIEHUS
(E. @. 3eep). BHyTpuanuHOCTHBIN KOH(IMKT U CIIOCOOBI €T0 pa3pelieHus.

2.2. TpynoBasi MOTHBALIUS M YAOBJIETBOPEHHOCTH TPY/AOM

ITorpeGHOCTH M MOTUBBI IMYHOCTU. Knaccudukanus norpeGHOCTEH 1 BUAbI MOTHBALIUH.
Hepapxus norpedHocTel (nmupamuga A. Macnoy). TpynoBas moTuBanus. MOTHUBBI TPYJIOBOTO
noseneHus (B. I'. [Togmapkos). OCHOBHBIE TEOPUHU TPYOBON MOTHUBAIIUH M YIOBICTBOPEHHOCTH
tpyaom (. Makknenana, ®@. ['epudepr, B. Bpym u ap.). MoTuBamust noBeJieHUs YelIOBEKa B
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opranuzanuu. CylmHOCTh MOTHMBAllMM Kak (YHKIMM YOpaBieHus B opranuzanuu. llpupona
MotuBauuu. @OyHKIMM MOTHBOB IOBEAEHUS 4YeinoBeka. MoTuBauus U yIpaBlICHHUE.
[Icuxonornyeckue TEOPUM MOTUBALMHU B OpraHu3auuu. ColMalbHO-3KOHOMUYECKHE TEOpUHU
MotuBauuu. MccnenoBanust MOTUBaMU. METOIUKY ONIPEEIEHNS MOTUBALIUY K YCIIEXY.

2.3. HeJsienosiaranue u NJIAHUPOBaHMe B MPO(ecCHOHAIBLHOM 1eATeJIbHOCTH

IIcuxonoruyeckass cucrema TPYLOBOM IEATENbHOCTH. MOTHBALMOHHBIA IIPOLIECC KaK
OCHOBa ILeJenojaranus. JTanbl JOCTHXKEHHUS Leiau. CTpykTypa MOTHMBAIlMOHHOTO IIpoLecca.
Kpurepuu s¢ddexruBnocty nenenonaranus. Knaccudukanus neneit. PazpaboTka mporpammbl
peanuzauuu neau. CTpaTernyeckoe iIaHupOBaHUeE.

2.4. lIpodeccnonHaibHASE KOMMYHHKALMS

Ilcuxosiorusi odmennsi. CoctaBHbIE AJIEMEHTHI Iporecca oOueHusl. OyYHKIMU U BUJIBI
obOmenusi. Tumbl oOmeHUs. XapaKTePUCTUKU JMYHOCTH, CIIOCOOCTBYIOIIME YCHEIIHOCTH
obmenus. OOmeH wuHpopmanued W KOMMYHUKATHBHBIE Oapbepbl. ABTOpUTapHas U
quainoruyeckas — kKoMMmyHukauusa. — OOmieHuMe — Kak — B3auMOJAEWCTBHE — (MHTEpaKIH).
MeXITUYHOCTHOE BOCIIpHUATHE U TTocTpoeHue umumka. [Ipodeccunonansuoe obuienne. Kymptypa
JIEJIOBOT0 OOIIEHNUS.

2.5. llcuxonorust KOHGIAMKTA

Kondmumkr kak ocobas ¢opma B3ammopaercTBus. CTPYKTypa, AMHAMMKA, (PYHKIHMH
KOH(IUKTOB. OCHOBHBIE CTaAuN pPa3BUTHA KOHPIUKTOB. Knaccupukanusa KOH(PIUKTOB.
OcHoBHBIE JTambl IOMCKAa BBIXOAOB M3 KOHQIMKTHOW cutyauuu. [Ipodeccronanbubie
KOHGUKTEL.  Mcrounuku  kOHQUUKTOB.  KoH(nIuKTOreHHbIE  TUYHOCTH. Y CIOBHUS
KOHCTPYKTUBHOTO pa3pelieHusi KOHQIMKTOB. YTpaBieHHE KOH(MDIUKTHBIMH CHUTYallMsIMHA B
koekTuBe. CoIMalibHble TEXHOJOTHHM MPEAYNPEXKICHUs U pa3peuieHus KOH(IUKTOB B
KOMaH/I€ U OpraHHu3aI1H.

2.6. TpynoBoii ko/u1eKTHB. [IcCHX0/10THsA COBMECTHOIO TPyAa

I'pynna. Komnextusbl. Opranuzanuu. [lonstue rpynmbel. Bugael rpynm: ycioBHbIE U
peanbHble, OONBIIME W Maible, MEpPBUYHBIE W BTOPUYHBbIE, (popManbHble M He(OpMaibHbIE,
pedbepentnbie Tpynmel. [Ipodeccronanbhubie  KoOUIEKTHBBL — [luHamuka  (HOpPMHUpPOBAHHS
KOJUIEKTHBA. JIMarHocTWka COLMaNbHBIX TIpynn. ['pynmoBas CIUIOYEHHOCTb. ['pymnmosas
nuHamuka. JlestenbHOCTh kKoMmaHJ B opranuzauuu. Comuomerpus. Ilcuxonorust coBMecTHON
TpyAoBOoW jaedrenbHOcTH. [lpu3Hakum rpynmoBoro cyobekra Tpyna. Kiaccuduxanms
opranuzaiuii. Cnoco® opraHu3zalud COBMECTHOW JesTeNbHOCTH. llcuxosorus Trpynmsl.
ConuanbHO-TICUX0JOTHYeCKHEe OCOOEHHOCTH MaJloi opraHu3oBaHHOM rpymnmnbl. ConualibHo-
MICUXOJIOTHYECKUN KIIMMAT TPYIIIBL.

2.7. Ilcuxosiorusi ynpasJjieHUs

VYnopasnenue Kkak couuanbHbli  (eHoMeH. CyObeKT UM OOBEKT YIpaBJICHHUS.
VYipaBieHYECKME OTHOLIEHUS KakK IMpeAMET HayKM yIpaBiIeHUs. OTalbl €€ pa3BUTHA.
VYrpasnenueckas earenbHOCTh. OCHOBHBIE YIIPABICHUYECKHUE KYJIbTYpPhI: XapaKTEpHbIE YEPThl U
ocobenHoctH.  OcHOBHBIE  (YHKIMHM  yHOpaBieHYecKoM  JesrenbHOCTH.  ColuaibHO-
NICUXOJIOTHYecKoe  oOecrevyeHrne  yIpaBleHUS  KOJUIEKTUBOM. YeloBeueckue  pecypcehbl
OpraHu3alliil W yIpaBieH4Yeckue npobieMbl uX 3¢ddexTuBHOr0 ucnonb3oBanus. Ilpobiema
YyeJioBeKa B CUCTEME yIpaBiieHus. JINYHOCTh U OpraHu3aius.

4. O0beM yueOHOM JUCUMIIJIMHBI

. B 3aueTHEBIX B akanem.
Bunel yue6HoM paboThI

SIMHHIIAX gacax
OO0m1ast TpyA0€MKOCTh JUCIUIUIMHBI TT0 YICOHOMY TUTaHY 2 72
KonrakThas pa6ora (KP): 0,94 34
Jlexnnonnsie 3ausatus (JI3) 0,47 17
[Tpaxtuueckue 3ausatus (I13) 0,47 17
CamocrositesbHas padora (CP): 1,06 38
KoHTakTHas camocTosaTeNnbHas paboTa 106 0,2
CaMocCTOATEIbHOE U3YUYEHHE PA3AEIOB IUCLUILIMHbI ' 37,8
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Bua konTpos:
3auer + +
Bt yae6Hoii paGoTs: B 3auetnbix | B actpoHoM.
CAMHUIIAX yacax
OO61mas TpyA0€MKOCTh AUCHHUIUIIMHBI IO Y4eOHOMY IJIaHy 2 54
KonTaktHas padora (KP): 0,94 25,5
Jlexnnonnelie 3ausatus (JI3) 0,47 12,75
[Ipaktuueckue 3austus (I113) 0,47 12,75
CamocrositesbHas padora (CP): 1,06 28,5
KoHTakTHas camocTosTelbHas paboTa 0,15
CaMOoCTOSATEIHbHOE U3YYCHHE PA3ACIIOB IUCITUTUIHMHBI 1,06 28,35
Bua konTpos:
3auer + +

6. TPEBOBAHUS K YCJIOBUSAM PEAJIM3ALIUUA ITPOI'PAMMBbI
MATUCTPATYPbI

6.1 O0mecucremusblie TpedoBanus k peanusanuu OOII marucrparypsbl

VYHHUBEpCUTET pacrojiaraeT Ha IMpaBe COOCTBEHHOCTH M OIEPATUBHOTO YIIPABICHUS
MaTepHaIbHO-TEXHUUECKUM OOecrieueHueM 00pa3oBaTeIbHON AEATeNbHOCTH (IIOMELICHUsIMHU U
obopynoBanuem) st peanusarun OOIl MmarucTparypsi.

Kaxnplii oOydaronuiics B TedeHHE BCero Imepuoja oO0ydeHus oOecrneyuBaercs
WH/IMBUIYAIbHBIM ~ HEOTPAaHWYEHHBIM  JIOCTYIIOM K  JJIGKTPOHHOW  MH(POPMAIMOHHO-
00pa3oBaTeNbHON cpelie YHUBEpCUTETa. DIEeKTPOHHAs HHPOPMAaLlMOHHO-00pa30BaTelibHas cpea
obecrieurnBaeT BO3MOXKHOCTh JIOCTYyNa OOydYaromerocs u3 Jr00M TOYKH, B KOTOPOW HMEETCs
JOCTYIl K HMH(OPMAIMOHHO-TEIEKOMMYHUKALIMOHHON ceTn «VHTepHeT», Kak Ha TEeppUTOPHUU
YHHUBEPCHUTETA, TaK U BHE €€.

DnexkTpoHHas HH()OPMAIIMOHHO-00pa30BaTeNlbHAas cpela YHUBEPCUTETa 00eCIIeYHBAET:

— JIOCTYH K Y4YeOHbIM IUIaHaM, pabo4yuM MporpaMMaM JUCHMIUIMH (MOAYJeH), NpaKTUK,
AJIEKTPOHHBIM YUEOHBIM M3JIaHUSM M JIEKTPOHHBIM 00pa30BaTebHBIM pecypcaM, YKa3aHHBIM B
paboumx mporpaMMax JIUCHUIUIMH (MOJyJel), MPaKTHK;

— (opmupoBaHUE 3IEKTPOHHOrO MOPT(OINO 00y4aroImerocsi, B TOM YHUCIE COXPAaHEHHE €ro
paboT U OLIEHOK 3a 3T PabOThI;

— (uxcanuio xoma 00pazoBaTEIBLHOIO MPOIIECCa, PE3YNbTaTOB MPOMEXKYTOUHOW aTTeCTallud U
pe3ynbTaToB ocBoeHns OOII marucrparypsr;

— TpoBeleHHe YYEOHBIX 3aHATUH, MPOLEAYP OLEHKH pe3yJbTaToB OOYUYEHHs, peaau3alius
KOTOPBIX TMPEIYyCMOTPEHa C TIPUMEHEHHWEM DJEKTPOHHOTO OOYYeHHs, ITUCTAHIIMOHHBIX
00pa30BaTeNbHBIX TEXHOJIOTUH;

— B3aUMO/IMCTBHE MEXK/1y YJaCTHUKaMH 00pa30BaTeIbHOIO MPOLIECCa, B TOM YHCIIE CHHXPOHHOE
U (WIM) aCHHXPOHHOE B3aUMOJICHCTBHS OCPeICTBOM ceTu «MHTepHeT».

OYHKIIMOHUPOBAHUE  BJIEKTPOHHOW  MH(POPMAIIMOHHO-00PAa30BaTEeIbHOW  Cpeibl
o0ecreynBaeTcsi COOTBETCTBYIOIIMMHU  CPEJACTBAMU  HMH(OPMAIIMOHHO-KOMMYHHMKAIIMOHHBIX
TEXHOJIOTUH W KBaTU(pHKaANHeld paOOTHUKOB, €€ WCHOJB3YIONMX H TOJIEPKUBAIOIINX.
OYHKIIMOHUPOBAHUE 3JIEKTPOHHOM HMH(OPMAITMOHHO-00Pa30BaTEIbHON CPebl COOTBETCTBYET
3aKoHoJaTenbCcTBY Poccuiickoit denepanuu.

CpenHeronoBoe 4nciio MyOJuKauii HayyHO-TIeIarOrMYecKuX pabOTHUKOB YHHUBEPCUTETA
3a nmepuon peanmuzanuu OOIl maructparypel B pacuere Ha 100 HaydyHO-IeIaroruyecKux
pabOTHUKOB (B MPUBEACHHBIX K LIEJOYHUCICHHBIM 3HAYEHUSIM CTAaBOK) COCTAaBIIAECT HE MEHee 2 B
XKypHajax, MHICKCUpyeMbIX B 0azax naHHbix Web of Science mim Scopus, nim He menee 20 B
’KypHaax, HHAEKCUpyeMbIX B PoccuiickoM MHEKCE HAayYHOTO LIUTUPOBAHMSL.
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6.2 TpeOoBaHusi K MaTepuaIbHO-TeXHUYeckoMY obecniedyeHuo OOII marucTpaTypsl

MartepuanbHo-TEXHUUYECKass 0a3a  yHMBEpCUTETa  COOTBETCTBYET  JCHCTBYIOLIUM
POTUBOMOXAPHBIM MpaBWIaM W HOpPMaM U oO0ecleyuBaeT TMPOBEACHHE BCEX BHUJOB
JUCHUIUIMHAPDHOM M MEXKIMCLUUIUIMHAPDHOM  MOJATOTOBKH, IPAKTUYECKOW M HAYYHO-
UCCJIEIOBATENBCKOM paboThl 00YYarOMIUXCs, MPEIYCMOTPEHHBIX Y4€OHBIM ILIAHOM.

IlepeueHp MaTepHaIbHO-TEXHUYECKOIO OOECIIEUEHHUs BKJIIOYAET: JIEKLIMOHHbBIE y4eOHbIE
aynutopuu  (00OpylOBaHHBIE BHJICONPOCKIIMOHHBIM 00Opy/JOBaHUEM Uil IpPE3CHTaluH,
CPEICTBAaMHU 3BYKOBOCIIPOU3BEACHHUS, SKPaHOM, U HMeIolue BbIX0J B MHTEpHET), moMenieHus
JUTSL IPOBEICHHUS CEMUHAPCKUX U MPAKTHUECKHUX 3aHATHH (000pymIoBaHHBIC yueOHOU MeOesbio),
6ubmoTeky (MMeroIyo pabodrne KOMIBIOTEPHBIE MecTa Ui OOy4YalomIMXCs MO Mporpamme
MarucTpaTrypbl, OCHAIllEHHbIE KOMIIBIOTEpAMU C JOCTYNOM K 0a3aM JaHHBIX U BBIXOJOM B
WnuTepHer), 1abopaTopuM, OCHAILlEHHbIE COBPEMEHHBIM OOOPYAOBAHHMEM Ul BBIOJIHEHUS
HAyYHO-UCCIIEIOBAaTeNIbCKOM  paboThl, KOMIBIOTEpHbIe Kiacchl. [Ilpm  ucmonb3oBaHUU
AIIEKTPOHHBIX M3JAHUM YHUBEPCUTET O0OECIEUMBAET KaXJ0ro oOydarolerocss BO Bpems
CaMOCTOSITENIbHOM TOJATOTOBKM pabodyMM MECTOM B KOMIIBIOTEPHOM KJIacce€ C BBIXOJOM B
WHTEpHET B COOTBETCTBHH C TPYAOEMKOCTBIO U3Y4aeMBbIX TUCITUILIHH.

MartepuanbHo-Texuuueckoe obecneuenue OOIl MarucrtpaTypsl MO HaIlpaBJICHUIO
noaroroBku  28.04.03 «HanomaTepuajbl», Marucrepckas mnporpamma «XHMHYECKas
TEXHOJIOTHSI HAHOMATEePUaIoBy, BKIIOYACT:

6.2.1 QOdopyoosanue, Heobxodumoe 8 00pazosamebHOM npoyecce

Cnucox o0opymoBaHHUsl [UIsl YAOBJIETBOPUTEIHLHOTO oObOecredeHus 00pa3oBaTEIbHOTO
mporiecca BKJIIOYAaeT TpH Yy4eOHO-HAydyHble M JBE HaydHble Jiaboparopuu Kadeaps
HanomarepuanioB ¥  HAHOTEXHOJOTMM, WMEIOIIUX OCHOBHOE 00OpyAoBaHHE  (BEChI
AQHAJTUTHYECKUE, CYIIWIbHBIE IKa(dbl, BAKyyM-CYIIWIbHBIE IKa(bI, KOIOOHArpeBaTeNy, Medn
MydenbHble, LEeHTpU(yru, MeIalKH, YIbTPa3BYKOBblE TOMOreHu3aTopsl, pH-MeTpsl,
KOHJTYKTOMETPBHI, TA0OPAaTOPHYIO MOCYNY CTEKISHHYIO U (papopoByr0) U CrieluamIu3upoBaHHOE
o0opyoBaHuE Ul TOJIYYEHHs HAHOMATEepHUaloB M Ul HpPOBeNEHUS (PU3MKO-XMMHUYECKHX U
CTPYKTYpPHBIX HCCIEAOBAHUNM HAHOMAaTepHaJOB, B TOM YHCJE IJAHETAPHYIO MHUKPOMEIbHUILY
Pulverisette-7 PremiumLine (Fritsch, ['epmanust), potaruonnsiit ucnapurens Labtex Up- 1 JIt,
kpuoctar Loip, cnekrpoporomerp B Y® u Buaumoil obnactu Cary 50, CHHXpPOHHBIN
TepMuueckuil aHanuzatop Sta 449 F5 Jupiter (Netzsch), anamuzatop pasmepa u 13era-
noteHuuana 4vactui ZetasizerZs-Nano (Malvern), aHanu3aTop CTaOMJIBHOCTH JUCHEPCHBIX
cuctem MultiScan (DataPhysics), suckosumerp (peomerp) HaakeViscotesterlq.

[Ipu npoBeneHNM uccieqoBaHui 00yJaroecss UMEOT BO3MOKHOCTh UCIOJIb30BaTh BCE
npubops! LlenTpa komekTuBHoro ucnoibs3zoBanus PXTY um. JI.U. Menzaeneesa.

6.2.2 Yueono-naznaouwie nocoousn:

KommiekTsl mpe3eHTanuii K JEKIUOHHBIM Kypcam; Ha0Opbl 00pa3lioB paziIHYHBIX
MaTepHaloB U MMOKPHITUH.

6.2.3 Komnviomepei, UHPOPMAYUOHHO-MEIEKOMMYHUKAUUOHHbLE cemu,
annapamuo-npozpammHsle u ayouo8usyaibHvle cpeocmea:

[IepcoHasibHBIE KOMITBIOTEPBI, YKOMIUIEKTOBaHHbIE mnpourpeBarensiMu CD u DVD,
OpUHTEpAaMH W TNPOTPaMMHBIMH  CPEICTBAMM, MPOEKTOPbI, JKPaHbl; ayIUTOPUU  CO
CTaIlMIOHAPHBIMU KOMILJIEKCAMU OTOOpaXkeHusi UH(POpMAaLIMU C JTF0O0T0 3JIEKTPOHHOTO HOCUTEJIS;
WEB-kameps1; nndpoBbie kKaMepbl K ONTHYECKUM MHKPOCKOINAM; KONMHMPOBAIbHbIE anmnapaThl;
JIOKaJIbHas CeTh C BBIXOJOM B VIHTEpHET.

6.2.4 Ileuammuvie u 31eKmpoHHbIE 00pA306aAMEIbHBIE U UHPOPMAUUOHHDBLE PECYPChL:

NudopManinoHHO-METOIUYECKHE MaTepHalibl: y4eOHbIE IMOCOOMsI TO JAMCIUIUIHHAM;
METOAMYECKHE PEKOMEHJAMU K TMPAaKTHUYECKUM 3aHATUSAM; pa3JlaTOYHBIA Marepuanl K
JICKIIMOHHBIM KypcaMm; 3JeKTPOHHBIE y4yeOHbIE U3AaHUS MO JUCHUILIMHAM, HAyYHO-TIONMYJIsIpHbIE
AIIEKTPOHHBIC U3/1aHUS.

DneKkTpoHHBIE 00pa3oBaTeIbHbIE pecypchl: KadenpanbHbie OUOTHMOTEKH AIEKTPOHHBIX
U3JaHUN 10 JUCIMIUIMHAM; 3JICKTPOHHbIE MPE3CHTAllMd K pasjesiaM JIeKIMOHHBIX KypCOB;
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y4eOHO-MEeTOoIMUeCKHe pa3paboTku Kadeap B DJIEKTPOHHOM BHJE, pa3MEIICHHBIE Ha calTax
kadenp dakynbreTa MHXEHEPHONW XMMHHU; CIIPABOYHbIE MaTEPHUAIbl B TICYATHOM U 3JIEKTPOHHOM
BUJIE.

[Tomemenuss i1 caMOCTOSTENBHON pabOThl O0YYarOIMXCsl OCHALIEHBI KOMIIBIOTEPHOMN
TE€XHUKOM C BO3MOYKHOCTBIO MOAKIIOUEHUs K ceTH «MHTepHeT» M obecrnedyeHbl JOCTYIOM B
AIIEKTPOHHYIO HHPOPMALIMOHHO-00pa30BaTEIbHYIO CPEely YHUBEPCHTETA.

VYHuBepcurer obecredeH HEOOXOAMMBIM KOMIUIEKTOM JIMIEH3MOHHOIO U CBOOOIHO
pacIpoCTpaHseMOro IMPOrPaMMHOTO  OOECICUEHUs, 6 MmOoM Yucie O0me4ecneeHHO20
npou3zgoocmea (COCTaB onpejesnsercs B padouumx IporpaMmax JUCHUIUIMH (MoOXyJei) u
nooeHCUm 00HOBICHUIO RPU HE0OX00UMOCIUL).

IIpu ucnons3oBaHUK B 00pa30BaTEIbHOM IIPOLIECCE NIEUATHBIX U3/1aHUI, B YHUBEPCUTETE
chopmupoBaH OMONMMOTEYHBIN (POHM, YKOMIJICKTOBAHHBIA MEYAaTHBIMH U3JaHUSAMHU M3 pacyera
He MeHee 0,25 »sKk3eMIusipa KaXJIOro M3 HW3JaHMH, YKa3aHHBIX B pabouux MporpaMmax
JUCIUIUIMH (MOJyJiel), mporpaMmax IPaKTUK, Ha OJHOTO OOYyYaromierocss W3 4Yuclia JIHII,
OJTHOBPEMEHHO OCBaMBAIOIIMX COOTBETCTBYIOUIYIO JIUCLMIUIMHY (MOAYJb), MPOXOIAIIUX CO-
OTBETCTBYIOUIYIO TIPAKTHUKY.

OOyuaromumMes obecrieueH A0CTyn (yAaJeHHBIA [OCTYM), 6 MOM uucie 8 cayuae
NPpUMEHEHUA IIEKMPOHHO20 00yUeHUs, OUCIMAHUUOHHBIX 00PA306aMEIbHBIX MEXHOI02UN, K
COBPEMEHHBIM INpPO(EcCHOHANbHBIM 0a3aM JaHHBIX M HH(POPMALMOHHBIM CIIPAaBOYHBIM
CHCTEMaM, COCTaB KOTOPBIX OIPENeNseTCs] B padO4YMx IporpaMMax IUCHHUIUIMH (MOIyJei) u
MOJIC)KUT OOHOBJICHUIO (TTPH HEOOXOIUMOCTH ).

OOyuaromuecs M3 4YUCIA HMHBAIMAOB U JIML C OrPAaHUYEHHBIMH BO3MOXHOCTAMU
3JI0pOBbsl 00ECIIEUNBAIOTCS MEYATHBIMU U (WJIM) JIEKTPOHHBIMU 00pa30BaTEIbHBIMU PECYypCaMu
B (hopMax, aJalTUPOBAHHBIX K OTPAHUYCHUSM UX 37J0POBBSI.

Jlns peain3aliu OCHOBHOW 00pa3oBaTeNbHONW MPOrpaMMbl MOJATOTOBKH IO IpOrpamme
Maructparypsl mo HampaieHuio 28.04.03 «Hanomarepuaabl», npopuiab «XuUMHYECKas
TEXHOJIOTUS HAHOMATEepHaJOB» MCIOJB3YIOTCS (OHIBl y4yeOHOM, yueOHO-METOIUYECKOil,
HAy4YHOMW, MEpUOINYECKON HayYHO-TEXHUYEeCKOH uTeparypbl MH(popMalinoHHO-01MOIMOTEYHOTO
nerpa (MBL) PXTY wum. JI.U. MenneneeBa u kadenap, ydacTBYIOIIMX B pealu3aluu
IPOTPaMMBI.

Nudopmannonno-oubanoreunslii nentp PXTY um. JI. . MenzaeneeBa oGecrneunBaer
UHPOPMALMOHHYIO  TOJJCPKKY  pealH3allid  MPOTPaMMBl,  COACHCTBYET  IOATOTOBKE
BBICOKOKBAJIM(UIIMPOBAHHBIX  CIIELMAIMCTOB, COBEPLICHCTBOBAHHWIO Yy4eOHOro Mpolecca,
HAy4YHO-UCCIIEI0OBATENbCKON pabOThl, CIIOCOOCTBYET Pa3BUTHIO MPO(ECCHOHATBHON KYJIbTYpbI
OyIyIIero CrenuanucTa.

WBIl yHuBepcutera obecrnieunBaeT OOYYarOIIMXCS OCHOBHOM yueOHOW, ydeOHO-
METOAMYECKOH M HAaydyHOW IUTepaTypoil, HEOOXOMUMOM Uil pealu3alii M KadyeCTBEHHOTO
OCBOEHHS 00YYaIOUIMMHUCS 0 MPOrpaMMe MarucTparypbl 00pa3oBaTeIbHOrO IMpolecca Mo BCeM
JTUCLHMIUIMHAM ~ OCHOBHOW  00pa3oBaTeNbHOW MPOTrpaMMbl  MOATOTOBKM ~ MarucTpoB IO
HampaBieHuo 28.04.03 «HanomarepuaJbl), Marucrepckas NporpaMma «XuMHYecKas
TEXHOJIOTUS] HAHOMATEPUAJIOB.

OO6mwuit 066emM MHOTOOTpaceBoro ¢ongaa MBI cocrabiser 1 716 243 sk3.

@®onyx y4yeOHOW M y4EeOHO-METOIMYECKOH JHMTEepaTyphl YKOMIUIEKTOBAH MEYaTHBIMHU
U3JJaHUAMU U3 pacyera He MeHee 0,5 SK3eMIUISIPOB KaXI0T0 U3 U3/IaHUH OCHOBHOMU JIMTEPATYPHI,
NEPEYHCICHHOW B pabovMx TporpaMMax IUCHHIUTMH (MOIyJei), MpakTUK, U He MeHee 25
HK3EMIUIAPOB JOMOTHUTENbHOM muTeparypsl Ha 100 oOydaromuxcs.

@oHJ IONOJHUTENBHOM JUTEpaTyphl BKIIOYAeT IOMHMO Yy4YeOHOW JIUTEepaTypbl
odunmanbHble, CHpaBOYHO-OMOIMOrpaduyeckre, CrIEeNUATU3UPOBAHHBIE OTEUYECTBEHHBIE U
3apyOeXKHbIe IEPHOANUYECKUE U NHPOPMALIMOHHBIE U3IAHUS.

NupopmManinoHHO-OMOIMOTEUHBIH IIEHTP OOECIeYHBAEeT CaMOCTOSITEIbHYIO paboTy
o0y4aroIuXcsi B UUTAIBHBIX 3ajaX, MPEAOCTaBIsAs IIUPOKUH BBIOOP JUTEpaTyphl IO
aKTyaJbHBIM HANpaBJICHUSAM, a TaKKe 00eCrmeunmBaeT IOCTYH K MpodecCHOHAIbHBIM 0a3am
JAHHBIX, HTHOOPMAIIMOHHBIM, CIIPABOYHBIM U TIOUCKOBBIM CHCTEMAM.
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Kaxxnprit oOydaromuiicss odecriedeH CBOOOTHBIM JOCTYIIOM U3 JIFOOOW TOYKH, B KOTOPOM

HMECTCA OOCTyIl K

YHuBepcurera,

cetu HurepHner,
KOTOpas

COACPXKUT Pa3JIMNYHBIC

K DJIGKTPOHHO-OMOIMOTEYHON
U3JIaHKS  TI0

cucteme (OBC)
OCHOBHBIM ~ H3y4aeMbIM

JUCHUTUTMHAM M C(pOPMHPOBAHA IO COTJIACOBAHHUIO C MpaBooOIagaTe s iMi yueOHOH U yyeOHO-
METOAMYECKOH JINTEPaTypBhl.

Jlns  Oonee

IIOJIHOI'O n

ONEpPaTUBHOrO

CIIPaBOYHO-OMOIHOTpaPUUECKOTO |

uHpopmanmonHoro oocmyxkuBanus B MBI peann3oBana TexXHONIOTUs 3IEKTPOHHOM JOCTaBKU

JIOKYMEHTOB.

JIeKTPOHHbIe HHGOPMALIMOHHbIE PeCyPChl, HCNOJIb3yeMble B Mpoiecce 00y4eHust

PexBu3HUTHI 10r0OBOpPa

(HOoMep, 1aTa 3aKJII0YEHHS, CPOK

XapakTepucTHKA

DJIeKTPOHHBIH N . 0u0JIMOTEeYHOr0 (pOHA,
Ne eCvDC JeificTBUA), CChLIKA HA CAHT TOCTVII K KOTOPOM
pecyp IBC, cymma gorosopa, y pomy
. NMpeaoCcTaBIsIeTCsl JOTOBOPOM
KOJIHYECTBO KJII04eii
DNeKTpOHHO- [IpuHamIe:KHOCTH — CTOPOHHSS Komnekuun: «Xumus» - u3a-sa
oubnmoreuHast PexBusutsl noroopa — OO0 HOT, «Xumusa» - u3a-sa
cucrema (3bC) «U3narenscTBO «JIaHb» JlaGoparopus 3HaHUH,
«JIAHb» Horosop ot 26.09.2020 «Xumusa» - u3a-sa «JIAHDby,

Ne 33.03-P-3.1-2173/2020
Cymma norosopa — 747 661-28
C 26.09.2020 mo 25.09.2021

Jorosop ot 26.09.2021
Ne33.03-P-3.1-3824/2021

C 26.09.2021 no 25.09.2022

Ccruika Ha caiit 9bC —
http://e.lanbook.com

KomnuecTBo kirouet — 1ocTyn
JUTS 3apETUCTPUPOBAHHBIX
noJip3oBatesied PXTY ¢ mo6oro
KOMIIbIOTEpA.

VY naneHHsli 10CTyN OCHE
MEePCOHAIBHOW PErHCTPallUU Ha
caitte ObC.

«Xumusi»-KHUTY (Kazanckuit
HallMOHAJILHBINA
MICCIIEI0BATEIIbCKUI
TEXHOJIOTMYECKU I
YHUBEPCUTET), «XUMHUSI» - U3]I-
Ba OUSMATIIUTY,
«Hpopmarukay - u3g-sa
«JIAHbY, «HpopmaTrka»-
Hanmonanbhblit OTKpBITHIN
Yuusepcurer « MHTYHUT»,
«H)XKEHEpPHO-TEXHUYECKUE
Hayku» - u3a-sa «JIAHDb»,
«TeopeTnueckass MEXaHUKa -
n3n-Ba «JIAHb», DxoHOMMKA 1
MEHEJDKMEHT» - H37-Ba J[amkos
u K., a Takke oTIeNbHbIE
W3/1aHMS B COOTBETCTBUH C
JloroBopom.

[IpuHagIexHOCTh — CTOPOHHSIS
PexBusutsl norosopa — OO0
«M3parenbcTBO «JIaHbBY
Horosop ot 26.09.2021

Ne 33.03-P-3.1-3824/2021

Cymma norosopa — 498445-10
C 26.09.2021 no 25.09.2022

Ccpuika Ha caut DbC —
http://e.lanbook.com

KosnmuecTBo Kito4eit — noctyn

Komnexkun: «Xumusy» - n3a-Ba
HOT, «Xumusy - n3a-sa
JlaGopatopus 3HaHU,
«Xumus» - KHUTY (Kazanckuit
HaIlMOHAJILHBIN
HUCCIIeI0BATEIbCKUN
TEXHOJIOTHYCCKHUI
YHUBEPCUTET), «XUMHUSI» - U3]I-
Ba OUSMATIIUT»,
«Muadopmarukay -
Haunonaneubiit OTKpBITHIN
Yuusepcurer «MHTYUT»,
ODKOHOMHUKA U MEHEKMEHT -
n3n-Ba Jlamkos u K., a Taxke
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JUTS 3aPETUCTPUPOBAHHBIX
noas3oBareneid PXTY ¢ moboro
KOMITbIOTEpA.

Y naneHHslid 10CTyN NOCHE
MePCOHAIBHON PETHCTPAIlUU Ha
caiite OBC.

OTJEIbHBIE U3JIaHUs U3
KOJUICKLIIUH IPYrUX U3ATEIIbCTB
B COOTBETCTBUH C [loroBopom.

[IpuHamIe)KHOCTD — CTOPOHHSIS
PexBusuthl norosopa — OO0
«H3marenbcTBO «JIaHbY
Jorosop ot 26.09.2021

Ne 33.03-P-3.1-3825/2021

CymmMma noroBopa — 283744-98
C 26.09.2021 no 25.09.2022

Ccruika Ha caiit ObC —
http://e.lanbook.com

KomnuecTBo kiroue — 10CcTyn
JUISL 3aperUCTPUPOBAHHBIX
nosib3oBareneit PXTY ¢ imoboro
KOMIIBIOTEpA.

VY naneHHslid 10CTyN NOCE
MePCOHATBHON PETUCTPAIIUU HA
carite OBbC.

«Xumusa» - u3a-sa «JIAHDby,
«upopmarukay - u3a-sa
«JIAHb», «HxenepHo-
TEXHUYECKUE HAYKW) - U3/-Ba
«JIAHb», «Teopetnueckas
MeXaHuKay - u3a-sa «JIAHDb,
«®wu3ukay - n3a-sa «JIAHb», a
TaK)Ke OTACIbHBIC U3TaHUs U3
JIPYTUX KOJIIEKIUI
n3narenscTBa «JIAHDBY B
COOTBETCTBUU C J[oroBopom.

ONEKTPOHHO - ITpuHaaneXHOCTh — COOCTBEHHAss | DIEKTPOHHBIE BEPCUM YUEOHBIX
OoubIMoTeYHast PXTY. Y Hay4HBIX U3JJaHUH aBTOPOB
cuctema UBI] PXTY mno Bcem OOIL.
PXTY um. Ccpuka Ha caiit ObC —
J..Menneneena http://lib.muctr.ru/
(na 6a3ze AUUBC
«HpOucy) Joctyn i noas3oBarenen

PXTY ¢ n1000r0 KOMIbOTEpa
Nudopmannonno- | [IpuHaIeKHOCTh CTOPOHHSIS. DneKkTpoHHas OubauoTeka
CIIpaBOYHAs PexBuzutel kouTpakta — OO0 HOPMaTUBHO-TEXHUYECKHUX
cucremMa «MHO®OPMIIPOEKT-Llentp» nznanuid. Conepxut 6osee
«TEXOKCIIEPT» 40000 HaMOHAIBHBIX
«Hopwmsl, npaBuna, | Kontpakt ot 23.11.2020 crangapros u ap. HT/]
CTaHJapThI Ne 84-1182A/2020
Poccun».

Cymma norosopa — 887 600-04
C01.01.2021 mo 31.12.2021

Ccpuika Ha caut ObC —
http://reforma.kodeks.ru/reforma/

KomnuectBo xmroueit — 10
JIULIEH3UM + JTOKaJIbHBIA TOCTYI C
komnbrorepos MBI
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DJIEKTpOHHAA

[IpuHaAIEKHOCTH — CTOPOHHSS

B OB/l noctynHbl 31€KTPOHHBIE

6ubnuoreka PexBusutel norosopa — ®I'bY BEpPCHUM UcceEpTalnii
JccepTaui PI'b Poccuiickoii I"'ocynapcTBeHHOM
(OB PT'B) Horosop ot 23.04.2021 OMOJIMOTEKH:
No 33.03-P-2.0-23269/2021 ¢ 1998 roma — no
CIICIIUAIIbHOCTSIM:
CymmMma norosopa — 398 840-00 «OKOHOMHUYECKUE HAYKNY,
«fOpunuyeckue HayKn»,
C 23.04.2021 mo 22.04.2022 «llegarornueckue HayKu» 1
«IIcuxonornyeckue HayKu»;
Ccruika Ha caiit ObC — ¢ 2004 rona - mo BceM
http://diss.rsl.ru CHEIHATLHOCTSIM, KPOME
MEUIIMHBI ¥ (hapMaIiuu;
KomnuectBo kiroueit — 10 ¢ 2007 roza - mo BceMm
nuneH3ui + pacneyarka B BLI. CHEeIUaJIbHOCTSIM, BKITIOYasI
paboTHI IO MEIUIIMHE U
(dhapmanuu.
bJI BUHUTU PAH | [IpunaaiexHOCTb — CTOPOHHSIS Kpynueiimas B Poccuu 6a3
PexBuzutel norosopa- BUHUTU | maHHBIX IO €CTECTBEHHBIM,
PAH TOYHBIM U TEXHUYCCKUM
Horosop ot 20.04.2021 HaykaM. BkirouaeT maTepuaiibl
Ne 33.03-P-3.1-3273/2021 PX (PedeparuBHOro )KypHaa)
BUHUTU ¢ 1981 r. O0Owuii
Cymma norosopa - 100 000-00 o6bem bJ1 — Gonee 28 MutH.
JIOKYMEHTOB
C 20.04.2021 1o 19.04.2022
Cchlnka Ha caiT —
http://www.viniti.ru/
KoanuectBo kmroueit —
JIOKQJIBHBIN AOCTYIT JIS
noJsib3oBarenet PXTY B UBI]
PXTY.
Hayuno- [IpuHagnexxHOCTh — CTOPOHHSIS Hayunas snekTpoHHas
3JIEKTPOHHAS PexBusuThl norosopa — onommorexka eLIBRARY.RU —
6ubnmoreka 0OO0OO Hayynast aneKTpoHHas 9TO KPYNHEUIINNA POCCUMCKUI
«eLibrary.ru» o6ubnmoreka, nH(}OPMAaLIMOHHO-

Horosop ot 21.12.2020
Ne 33.03-P-3.1-3041/2020

Cymma norosopa — 1 200 000-00
C 01.01.2021 mo 31.12.2021

CchUIKa Ha CaUT —
http://elibrary.ru

KonunuecTBo kinroueid — 1octyn
g monb3oBarened PXTY o IP-
aJpecaM HEOrPaHUYEH.

VY naneHHslil 10CTyN MOCe
NIEPCOHAJIBHON PETUCTPALUU Ha
caiite HOB.

AQHATUTUYECKUH TIOpPTal B
00J1aCTH HAyKH, TEXHOJIOTHH,
MEIHUIMHBI U 00pa30BaHUs,
coJiepKaluii pedeparsl U
TMIOJIHBIE TeKCTHI Ooiee 29 MITH
Hay4yHBIX CTaTed U MyOIMKaIHii,
B TOM YHCJIE AJIEKTPOHHbIE
Bepcuu 6oiee 5600 poccuiickux
Hay4YHO-TEXHUYECKUX
YKypHAJIOB.
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CnpaBoyHo-
MpaBoOBasi CUCTEMA
«KoHcynbrant+»

[TpuHaIeKHOCTS — CTOPOHHSIS
KonTpakr ot 15.12 2020
Ne 93-133D5A/2020

CymmMma koHTpakrta 965 923-20
C01.01.2021 mo 31.12.2021

CchUIKa Ha calT —
http://www.consultant.ru/

KomnuectBo kinroueit — 50
MOJIb30BATENILCKUX JIMLEH3UN 1O
IP-anpecam.

CnpaBo4yHO-TIpaBOBasi CUCTEMA
10 3aKOHOJATENbCTBY
Poccuiickoit @enepanuu.

CnopaBoyHo-
MpaBoOBas CUCTEMa
I'apanT»

[IpuHaaIEKHOCTD — CTOPOHHSSA
KonTpakr ot 24.11 2020
Ne 85-11325A/2020

Cymma koHTpakTa 664 356-00
C 01.01.2021 mo 31.12.2021

CchUIKa Ha caiiT —
http://www.garant.ru/

KommuecTBo kirouelt — 1ocTyn
g nonb3oBareisied PXTY mo IP-
aJpecaM HEOrpaHWYEH

l"apanT — cipaBoYHO-TIpaBOBas
CHUCTEMa IO 3aKOHOATENBCTBY
Poccuiickoit @enepanuu.

ONEeKTPOHHO-
OmOmoTeUHas
cucrema
M37aTeIbCTBA
«IOPAUT»

[IpuHaAIEKHOCTH — CTOPOHHSS
«INEKTPOHHOE U3AATEIIbCTBO
FOPAUT»

JHorosop ot 16.03.2021

Ne 33.03-P-2.0-3196/2021

Cymma norosopa — 394 929-00
C 16.03.2021 no 15.03.2022

Ccouika Ha caitt — https://biblio-
online.ru/

KommuecTBo kimrouelt — 1ocTyn
JUTS 3aPETUCTPUPOBAHHBIX
noJip3oBatelier PXTY ¢ moboro
KOMIIbIOTEpA.

VY naneHHslid 10CTyN TOCE
MEePCOHAIBHOW PErHCTPallUU Ha
caitte ObC.

DnekTpoHHas 6uOIMOTEKa
BKIIOUaeT 6onee 5000
HalMEHOBAHUN Y4eOHUKOB U
y4eOHBIX TOCOOUI TTO BCeM
OTpacysiM 3HaHUHU 7151 BCeX
ypOBHEM MpodhecCHOHATBLHOTO
00pa3oBaHMs OT BETYLINX
HayYHBIX IIKOJI C COOJII0IEHUEM
tpeboBanuiit HOBbIX PI'OCoB.
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DJIEKTPOHHO-
OubIMoTeyHast
cucremMa
«KoHcynbTaHnT
CTYyJICHTa»

IIpuHaaIEKHOCTD — CTOPOHHSSA
00O «Ilonurexpecype»
Horosop ot 16.03.2021

Ne 33.03-P-2.0-3196/2021

Cymma norosopa — 138 100-00
C 16.03.2021 mo 15.03.2022

CchUika Ha caiiT —
http://www.studentlibrary.ru

KonnuecTBo kitoveit — noctyn
JUTS 3aPETUCTPUPOBAHHBIX
noJb3oBateiied PXTY ¢ moboro
KOMIIBIOTEPA.

VY naneHHslii JOCTYII ITOCIIE
MEPCOHAIIBHOM pPErUCTpaliy Ha
caiite OBbC.

KomiiexT u3ganuii, BXOISIITAX
B 0a3y MaHHBIX «DIIEKTPOHHAS
OMOIMOTEKA TEXHUYECKOTO
BY3a».

11

DNeKTpOHHO-
oubanoTeyHas
cucrema
«ZNANIUM.COM
»

[TpuHAIIEKHOCTH — CTOPOHHSISI
000 «(BHAHNYM»,

Horosop ot 06.04.2021

Ne 5137 »6¢ /33.03-P-3.1-
3274/2021

Cymma norosopa — 30 000-00
C 06.04.2021 mo 05.04.2022

CchUika Ha caiiT —
https://znanium.com/

KonuyecTBo Kitouei - TOCTYI JJist
3apETUCTPUPOBAHHBIX
noJb3oBateiiedl PXTY ¢ moboro
KOMIIbIOTEpA.

Komnexnus n3nanmii yaeOHUKOB
U y4eOHBIX TOCOOUIt 10
Pa3IMYHBIM OTPACIISIM 3HAHHUH
JUTsl BCEX YPOBHEHN
po(heCcCUOHATILHOTO
o0OpazoBaHus.

12

WNudopmannonHo-
aHAJINTHYECKAs
cuctema Science
Index

[IpuHannEXHOCTH — CTOPOHHSS
00O «HayuHas aneKTpoHHas
OoubImoTeKa»

Jorosop ot 26.02.2021

Ne S10-364/2021/ 33.03-J1-3.1-
3184/2021

Cymma norosopa — 108 000-00
C 17.03.2021 no 19.03.2022

CcpUIKa Ha caiiT —
http://elibrary.ru

KonmuectBo ximroueint —
JIOKQJIBHBIN JOCTYIT IS
cotpyaaukoB MBII.

Cucrematuzanms,
KOPpPEKTUpOBKa poduiei
yueHblx PXTVY u yHuBepcurera
B IIeJIOM. AHaIN3
MyOJIMKAlMOHHOM aKTUBHOCTH
COTPYJIHUKOB YHUBEPCHUTETA.
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http://www.studentlibrary.ru/
https://znanium.com/
http://elibrary.ru/

13

WM3narenncTBO
Wiley

[IpuHaIEKHOCTH — CTOPOHHSS
Hamnuonanbuag moamnucka
(Muno6puayku+ PODIN)
WNudopmanroHHoe MUCEMO
POOU ot 10.06.2021 Ne 622

C01.01.2021 no 31.12.2021

CchUIKa Ha CalT —
http://onlinelibrary.wiley.com/

KonuecTBo KIt04€eH - 1OCTYIT 1S

noie3oBareieit PXTY no IP-

agpecaM HeorpaHuyeH. Bo3moxen

YIAJIEHHBIN JOCTYII IOCIIe
VHJIMBUIYQIbHOU PErUCTPALIMH.

Kosekuust ;xypHaaoB 1o BceM
00JIacTSIM 3HAHUM, B TOM YHCIIE
W3BECTHBIC KYPHAJIBI IO XUMUH,
MaTepuaioBeICHUIO,
B3PBIBUATHIM BEIICCTBAM U JIp.

14 QUESTEL ORBIT | [Ipunanie:xHOCTh — CTOPOHHSS ORBIT siBnsieTcs rao0anbHbIM
HarnmonansHas moammcka OTIepaTHBHO OOHOBIISIEMBIM
(Muno6puayku+ PODIN) MaTEHTHBIM TIOPTAJIOM,
NudopmannoHHOE TUCHEMO MO3BOJISFOIIMM OCYIIECTBIIATh
PODU ot 10.06.2021 Ne 621 MIOMCK B IEpEYHE 3asBOK Ha

NATCHTHI, MIOTYICHHBIX,
C 01.01.2021 mo 31.12.2021 npuOIM3UTENBHO, 80-
NATCHTHBIMU YUIPEKICHUSIMH B

Ccbuika Ha cailT — pa3IMYHBIX CTpaHaX MHUpa U
https://orbit.com MPE0CTaBICHHBIX TPAHTOB.
KommuecTBo kirouelt — 1ocTyn
1 nonb3oBatened PXTY mo IP-
ajipecaM HEOrpaHUYEH.

15 American [IpuHaAIEKHOCTH — CTOPOHHSS Komnekuus xypHanoB mo

Chemical Society | HarponanbHas moanmcka XUMHU U XUMHUYECKOM

(MunoOGpnayku+ POOU) texHosoruu Core +
NHupopmaninonHoe TUCHMO n3zarenbeTBa American
PODU ot 26.07.21 Ne 787 Chemical Society
C 01.01.2021 mo 31.12.2021
Ccblika Ha calT —
http://www.acs.org/content/acs/en.
html
KomnmdaecTBo kimroueid — 1ocTyn
115t monbk3oBatened PXTY no IP-
aJipecamM HEOTpaHUYEH.
Hacrpoiika ynaneHHoro gocryna:
https://pubs.acs.org/page/remoteac
CESS

16 Ba3a manHbIX HanmonansHast moammcka Reaxys Bkitogaer B cedst

Reaxys u Reaxys (Muno6puayku+ PODIN) CTPYKTYPHYIO 0a3y TaHHBIX

Medicinal
Chemistry
Kommanuu Elsevier

WNudpopmanoHHOe MUCEMO
PODU ot 15.06.2021 Ne 633

XUMHUYECKHX COSAMHEHUH U X
9KCIIEPUMEHTAIBHBIX CBONCTB,
pedepaTuBHyto 6a3y
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http://onlinelibrary.wiley.com/
https://orbit.com/
https://pubs.acs.org/page/remoteaccess
https://pubs.acs.org/page/remoteaccess

C01.01.2021 no 31.12.2021

CchUIKa Ha calT —
https://www.reaxys.com/

KomnuecTBo Kimrouen — 10CTyn
g nmonb3oBareneid PXTY o IP-
aZpecaM HEOrPaHUYEH.

VY naneHHslid 10CTyI
(https://podpiska.rfbr.ru/storage/in
structions/elsevier instructions.pd

f)

KYPHAJIbHBIX U TATEHTHBIX
nyoMKanui, 6a3y XMMHYECKUX
peakmuii ¢ pyHKIuen
MOCTPOCHHMSI IUTAHA CUHTE3A.
Monynb 6uoorudecku
aKTHBHBIX COCIUHCHUIA,
OHMOJOTMYECKUX MUIICHEH,
(hapMaKoJIOTHIECKUX CBOHCTB
XUMHUYECKHUX COCTUHEHHM
Reaxys Medicinal Chemistry
SIBJISIETCSI KpYITHEUILIEH B MUpE
0a30l TaHHBIX.

17

Pecypcsr
MEXIyHApOIHOM
KOMITAaHUH
Clarivate Analytics

[IpuHaAIEKHOCTD — CTOPOHHSIS
Hanwnonanshas nmoanucka
(Muno6puayku+ PODU)
HNudopmanmonHoe mucsMo
POD®U ot 15.06.2021 Ne 632

C 01.01.2021 mo 31.12.2021

CchuIKa Ha CalT —

http://apps.webofknowledge.com/
WOS GeneralSearch_input.do?pr
oduct=WOS&search_mode=Gene
ralSearch&SID=R11j2TUYmdd7b

UatOlJ&preferencesSaved=

KOJ’II/I‘ICCTBO KITIOYEN — AOCTYII

1 monb3oBarenied PXTY o IP-

aapecaM HECOTpaHUYCH.

Y naneHHslid 10CTYN

(https://clarivate.ru/blog/2020 03
web of science remote access).

OTKpBIT AOCTYII K pecypcam:
WEB of SCIENCE —
pedepartuBHas U
HayKoMeTpHuueckas 0asa
TAHHBIX.

MEDLINE — pedeparuBHas
0a3a JaHHBIX 110 MEAUIMHE.

18

ONEeKTpPOHHBIE
pecypcsl
U3JaTeIbCTBA
SpringerNature

[IprHanIEKHOCTH — CTOPOHHSS
HannonaneHas noanucka
(MunoGpnayku+ PODU)
NudopmannonHoe nucsmMo
P®®U ot 26.07.21 Ne 785

C 01.01.2021 mo 31.12.2021

CcpUIKa Ha caiiT
http://link.springer.com/

KomnuecTBo kimrouelt — 1ocTyn
g nonb3oBareiied PXTY mo IP-
aJpecaM HEOrpaHUYEH.

- ITonHoTEeKCTOBAS
KOJUIEKIUS 3JIEKTPOHHBIX
XKypHaJIOB Springer 1o
Pa3IMYHBIM OTPACIsIM 3HAHUN
(2019 1.)
http://link.springer.com/

ITonmaoTexkcToBas KOJUJICKIIUA
KypHasoB (apxuB 1893-1945)
http://link.springer.com/

- ITonHOTEKCTOBBIE 85
xypHanoB Nature Publishing
Group
https://www.nature.com/siteinde
x/index.html

- Konneknusa HayuyHbIx
MIPOTOKOJIOB TIO PA3TMYHBIM
oTpacysM 3HaHU# Springer
Protocols
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http://www.springerprotocols.co
m/

- Komneknus HayqHbIX
MaTc€pHralioB B o0macTu
(U3NYECKUX HAYK U
WHXXUHUPHUHTA Springer
Materials (The Landolt-
Bornstein Database)
http://materials.springer.com/

- [TonueIit qocTym K
CTaTUYECKHUM W JTUHAMHYECKUM
CIIPaBOYHBIM U3JIaHUSIM T10
JI00011 TemMe

- PedeparuBnas 6a3a
JTAHHBIX 110 YMCTOH U
MPUKIIATHOW MaTeMaTHKE
ZbMATH http://zbmath.org/

- Nano Database
https://goo.qgl/PdhJdo

[TomHOTEKCTOBAS KOJUICKIHS
KHUT U3J1aTeIhCTBA
SpringerNature 1o pa3TM4HBIM
otpacisam 3Hanuii (2019)
http://link.springer.com

19 MznarensctBo The | [IpuHamiexxHOCTh — CTOPOHHSIS Basa nanHbIX KeMOPHIHKCKOTo
Cambridge _ HarmmonansHas nmoamnucka [[eHTpa CTPYKTYPHBIX AAHHBIX
Data Centre WNHudpopmanoHHOE MHCEMO Data Centre) — CSD Enterprise
(KembOpumxckuit PO®U ot 10.05.2021 Ne 527 COZIEPKNUT JAHHbIE O
HEHTP KPHCTAIUTMYECKUX,
CTPYKTYPHBIX C01.01.2021 no 31.12.2021 OPraHHYECKHX I
JIAHHBIX) DJIEMEHTOOPTaHMIECKUX

Ccpuika Ha cailT — COC/TMHEHMSIX.

https://www.ccdc.cam.ac.uk/struct

ures/ CSD npenocraBisieT LIMPOKUN
CIIEKTp BapHaHTOB TIOMCKA

KommuecTBo kimrouelt — 1ocTyn KPHCTAITHICCKUX CTPYKTYP. 11O

quig nnonb3oBareneit PXTY no [P- | Ha3BaHMIO, XUMUYECKOU

azipecam. (bopmyIe, dIeMEHTHOMY
COCTaBY, JIUTEPATYPHOMY
UCTOYHHUKY, JETAISIM
JKCIIEPUMEHTa, (hparMeHTy
CTPYKTYpBHI.

20 Komnexmun [TpuHAICKHOCTh — CTOPOHHSS «Freedom Collectiony —
U3aTeIbCTBA HanuonaneHas noanucka T1OJTHOTEKCTOBAS KOJLICKIIHS
Elsevier na (Muno6puayku+ PODI) EKTPOHHBIX JKYPHATOB
wiargopme WNudpopmanoHHOe MUCEMO w3atenbera Elsevier mo

ScienceDirect

POOU ot 10.06.2021 Ne 620

C01.01.2021 nmo 31.12.2021

Pa3JIMYHBIM OTPACIIsIM 3HAHUM,
BKJIIovaromas He meuee 2000
HaI/IMeHOBaHI/Iﬁ 3J'I€KTp0HHI>IX
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CchUIKa HA CAaUT —
https://www.sciencedirect.com

KonnuecTBo kitoveit — noctyn
st moap3oBareneii PXTY mo IP-
azpecam.

VY naneHHslid 10CTyI
(https://podpiska.rfbr.ru/storage/in

structions/elsevier instructions.pd

f).

KYpHAJIOB.

«Freedom Collection eBook

collection» — comepxkut Gonee 5

000 kHur 1o 24 pa3IUu4HbIM
MpeAMETHBIM 00JIACTSIM

C€CTCCTBCHHBIX, TCXHUYCCKUX U

MEIMIMHCKUX HayK.

Hoctyn k apxuBam 2015-2019

IT.

22

IOP

IIpuHauIeKHOCTD — CTOPOHHSA
HanumonanpHas nognucka
(Muno6puayku+ PODU)
WNudopmanroHHoe nucbMo
POOU ot 26.07.21 Ne 788

C 01.01.2021 mo 31.12.2021

CchUika Ha caiiT —
https://www.iop.org/

KonnuecTBo kitodeit — noctyn
g nonb3oBaresier PXTY o IP-
aJpecaM HeOrpaHUYEH.

KonunuecTBo kiatoueit — nocTyn
g nonb3oBaresier PXTY o IP-
azpecaM HEOrpaHUYEH.

JInst nony4yeHus yAaJleHHOro
JIOCTYTIa HE0OXOMMO
3aperucTpupoBarbesiHa caiite [OP
13 CETH CBOEW OpPraHM3aluu U,
WCIIONB3Ys JAaHHYIO YYETHYIO
3aIMCh, ABTOPU30BATHCS HA CailTe
W3/1aTENIbCTBRA.

23

Scopus

[IpuHaI€XHOCTh — CTOPOHHSA
HanumonanpHas noanucka
(Muno6puayku+ PODU)
WNudopmanoHHoe MUcEMO
POOU ot 10.06.2021 Ne 619

C01.01.2021 mo 31.12.2021

CchUIKa Ha CalT —
http://www.scopus.com.

KonunuecTBo kinrouel — 1octyn
g monb3oBarened PXTY o IP-
aJpecaM HEOrPaHUYEH.

Y naneHHslid 10CTYN
(https://podpiska.rfbr.ru/storage/in

structions/elsevier instructions.pd

MynbTHANCIUATUTMHAPHAS
pedepaTuBHas U
HayKoMeTpHuueckas 0aza
JTaHHBIX U3/aTENILCTBA
ELSEVIER
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https://www.sciencedirect.com/
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http://www.scopus.com/
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https://podpiska.rfbr.ru/storage/instructions/elsevier_instructions.pdf

f).

24 Royal Society of [TpuHAAIEKHOCTH — CTOPOHHSIS Kosiekius BKmouaet 44
Chemistry HannoHanbHas moamucka skypHana. Tematuka:
(Koponesckoe (Muno6puayku+ PODIN) OpraHMuecKas, aHATHTHYECKAS,
XAMHUYECKOE HNudopmanimonHoe mucrmMo U3MUECKas XUMHS, GHOXUMHUS,
00I1eCTBO) POOU ot 26.07.21 Ne 790 IEKTPOXMMHSI, XHMUUECKHUE

TEXHOJIOTHH.
C01.01.2021 mo 31.12.2021
CchlIka Ha caiT —
http://pubs.rsc.org
KonndecTBo kitodeit - 1octyi st
nonn3oBareneit PXTY mo IP-
aZpecaM HEOrpaHHUYCH.
Hacrpoiika ynaneHHOro J0CTyma:
https://www.rsc.org/covid-19-
response/publishing-remote-
adCCess

25 ProQuest [TpuHAAIEKHOCTH — CTOPOHHSISI baza nanubix ProQuest
Dissertation and HarmonansHast Houucka Dissertation & Theses Global
Theses Global (Muno6pnayku+ PODN) (PQDT Global) aBroputeTHas

HNudopmanimonHoe mucbrMo KOJUIEKIMA U3 0ojiee 5 MIIH.

PODU ot 28.06.2021 Ne 688 3apyOeKHBIX TUCCEPTALIUM,
OoJiee 2,5 MITH. U3 KOTOPBIX

C01.01.2021 no 31.12.2021 MIpE/ICTaBJIEHbI B TIOJTHOM
TEKCTe.

CchUika Ha caiiT —
http://search.proquest.com/disserta
tions?accountid=30373

KonnuecTBo Kiro4eit - 1OCTyI J1st
nois3oBarencit PXTY mo IP-
aJpecaM HEOTPaHUYEH.

VY naneHHslii 1OCTyI
(https://podpiska.rfbr.ru/storage/in
structions/proquest_instructions.p

df)

becruiaTHble apXUBHBIC KOJUICKITUH, TpHoOpeTeHHbie MUHOOPHAYKH JIJIs BY30B.

ApxuB U3znareascrBa American Association for the Advancement of Science.llaker
«Science Classic» 1880-1996

Apxus N3marenscta Annual Reviews. ITaker «Full Collection» 1932-2005

Apxus u3narenbcrsa Macruryra dusuku (Beaukoopuranus). ITaker «Historical Archive
1874-1999» ¢ nmepBOro BEITYCKA KaXKJI0I0 KypHaja mo 1999, 1874-1999

Apxus n3narenscrsa Nature Publishing Group. ITaker «Nature» ¢ IEpBOro BBIIYCKA
nepsoro Homepa o 2010, 1869-2010

Apxus n3narenscra Oxford University Press. ITaker «Archive Completey» ¢ mepBoro
BBRINYCKA KKAOT0 )KypHana mo 1995, 1849-1995

Apxus m3narenncrBa Sage. ITaket «2010 SAGE Deep Backfile Package» ¢ mepsoro
BBINYCKA KaKAO0T0 )KypHana mo 1998, 1890-1998

Apxus mzgarenscrBa Taylor & Francis. Full Online Journal Archives. ¢ mepsoro
BBRINYCKA KaKIOT0 JKypHana mo 1996, 1798-1997
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http://arch.neicon.ru/xmlui/handle/123456789/1417890
http://arch.neicon.ru/xmlui/handle/123456789/1417890
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

ApxuB n3narenscrea Cambridge University Press. [MTaker «Cambridge Journals Digital
Archive (CJDA)» ¢ mepBoro BeIycka Kaxkaoro »xypHana mo 2011, 1827-2011

Apxu xxypHaioB Koponesckoro xumuyeckoro obmecta(RSC). 1841-2007

ADPXUB KOJUIEKIINH KYPHAIOB AMEPHKAHCKOr0 reodusnydeckoro corwsa (AGU),
npejocrapiseMblil u3narenbctBoM Wiley Subscription Services, Inc. 1896-1996

BecrutatHble opuimansHbie OTKPBITHIE pecypchl MHTepHeT:

1. Directory of Open Access Journals (DOAJ) http://doaj.org/

Pecypc o0benunser 6onee 10000 HayyHBIX JKypHAJIOB 110 pa3JIMYHbIM OTPACIsIM 3HaHUN
(oxoJ0 2 MUILTHOHOB cTaTei) u3134 ctpan mupa.

2. Directory of Open Access Books (DOAB) https://www.doabooks.org/

B 6a3e pasmenieno 6osiee 3000 KHUAT TIO pa3IMYHBIM OTPACIISIM 3HAHUM,
MPEeA0CTaBICHHbBIX 122 HayYHBIMU U3AATEIILCTBAMMU.

3. BioMed Central https://www.biomedcentral.com/

baza gannbix Brirogaet 6osiee 300 perieH3UpyeMBbIX KYpPHAIOB 110 OMOMEIHUITMHE,
MEIMIIMHE U €CTECTBEHHBIM HayKaM. Bce cTatbu, pa3meleHHblie B 0a3ze, HaXOASITCsS B CBOOOTHOM
JIOCTYTIE.

4, DnekTpoHHBIN pecypce arXiv https://arxiv.org/

Kpynuelimmm OecriaTHbIi apXUB 3J€KTPOHHBIX HAYYHBIX ITYOJMKALUN [0 pa3jesaM
buznky, MaTeMaTHKU, HTHPOPMATHKH, MEXaHUKH, aCTPOHOMUU U Ouonoruu. Mimeercs
NOIPOOHBIA TEMATHYECKUN KAaTaJIOT ¥ BO3MOKHOCTh IIOMCKA CTAaTeH 0 MHOXKECTBY KPUTEPHUEB.

5. Komnekius sxxypuanos MDPI AG http://www.mdpi.com/

MHOTOMCIUTIIMHAPHBINA TU(POBON U3TATSILCKUI PECYpPC, SABIISETCS TUIATHOPMON st
peLIeH3UPYEMBIX HAayUHBIX KYPHAJIOB OTKPBITOro foctyna, nuznatomumxcst MDPI AG (basens,
IBeitnapus). M3narensctBo BoiyckaeT Oosnee 120 pa3Ho0Opa3HBIX 3JIEKTPOHHBIX KYPHAJIOB,
HAXOJSIIUXCS B OTKPBITOM JIOCTYIIE.

6. W3narenscTBO ¢ OTKpBITEIM goctyrnoM InTech http://www.intechopen.com/

IlepBoe u kpymnHeiilee B MUpe U3aTeIbCTBO, NyOIUKYIOIIEe KHUTH B OTKPBITOM
noctyte, okosio 2500 HayuHbIx uznanuii. OCHOBHAs TeMaTUuecKasi HalpaBJIeHHOCTD -
¢u3nueckre U TeXHUYECKHEe HayKu, TEXHOJIOIMH, MEUIIMHCKHE HAYKH, HAYKH O KU3HHU.

7. baza JTAHHBIX XUMHYECKUX COeTMHEHUN ChemSpider
http://www.chemspider.com/

ChemSpider — 310 GecriatHast XuMudeckas 6a3a JaHHBIX, TPEIOCTABIISIONIAS OBICTPBIN
JIOCTYT K OoJiee ueM 28 MUJITHOHAM CTPYKTYp, CBOMCTB M COOTBETCTBEHHOM HH(pOpMAIIHH.
Pecypc npunagnexut Koponesckomy xumuueckomy obmiectsy Bennkoopurtanuu (Royal
Society of Chemistry).

8. Komnekuus sxypraanos PLOS ONE http://journals.plos.org/plosone/

PLOS ONE — konnekius xypHalloB, B KOTOPBIX MyOJIMKYIOTCSI OTYETHI O HOBBIX
HCCJIEIOBaHMSIX B 00J1aCTH €CTECTBEHHBIX HAYK U MeIMLKHBI. Bee xKypHalibl pa3MenieHbl B
cBoOoHOM poctyne (Open Access), Bce CTaTbi MPOXOJIAT CTPOroe HAyYHOE PEeLeH3UPOBAHHE.

9. US Patent and Trademark Office (USPTO) http://www.uspto.gov/

BenomcTBo no natentam u ToBapHbiM 3HakaMm CIIIA — USPTO — npenocTasnsier
CBOOOJHBIN JOCTYI K aMEPUKAHCKUM IaTeHTaM, olyOaukoBaHHBIM ¢ 1976 1. [1o Hacrosiee
BpeMsl.

10. Espacenet - European Patent Office (EPO) http://worldwide.espacenet.com/

[TaTenTs! (InbGO MaTeHTHBIE 3asBKH) OoJee 50 HaMOHATBHBIX U HECKOJIBKUX
MEXyHApOAHBIX AaTEHTHBIX OIOPO, B TOM YHMCIIe TociHble TeKCThl nareHToB CIIA, Poccun,
®pannuu, Snoruu u ap.

11.  denepanbHbli  MHCTUTYT  OpOMBIIUIEHHOH  cobctBeHHOocTH — (DPUIIC)
http://www1.fips.ru/wps/wcm/connect/content_ru/ru

WNudopmannonnsie pecypest PUIIC cBoboaHOrO N0cTyma:

- OnektpoHHbIe Oroiuterenu. Mzooperenus. [lonesnpie Moaeny.

- OTKpBITBIE peecTpbl pOCCUHCKUX N300pETEHUI U 3as8BOK HAa U300peTEeHUsI.

- Pedepatbl poccuiickux MaTeHTHBIX TOKYMEHTOB 3a 19942016 rr.
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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

- [ToJytHBIE TEKCTHI POCCHMCKMX MATCHTHBIX JOKYMEHTOB M3 MOCJICIHETO
O(UITMATIEHOTO OIOJIIICTEHS.

6.3 TpedoBanus K kKaapoBbIM ycjaoBusAM peanudanuu OOII marucrparypsl

Peanuzamuss OOIl maructpaTypsl oOeclieuuBaeTCs IMEIaroruuyecKUMu  paOOTHUKAMH
YHHUBEpPCUTETA, a TAaKXKe JIMLaMu, NpuBiekaeMbiMu K peanusarnuu OOIl maructpaTypsl Ha UHBIX
YCIOBUSX.

KBanmuduxamus  memarormdyeckux  paOOTHMKOB ~ YHUBEPCHTETa  COOTBETCTBYET
KBAJTM(UKAIMOHHBIM TPEOOBaHMSIM, YKa3aHHBIM B KBAJTH(PHUKAIIMOHHBIX CIIPABOYHUKAX U (WJIH)
npodeccuoHaNbHBIX CTaHAapPTaX.

He menee (0 npouenmog 4MCIEHHOCTH IEJAarOrM4eCKMX paOOTHUKOB YHUBEPCUTETA,
yuacTBytonux B peanuszauuu OOIl maructpaTypsl, U JHI, NPUBIEKAEMBIX YHUBEPCUTETOM K
peanuzanuu OOIl marucTpaTypbl Ha MHBIX YCIOBUSAX (HMCXOJS M3 KOJMYECTBA 3aMEIIAEMbIX
CTaBOK, MPUBEJCHHOTO K IIETIOYMCIICHHBIM 3HAYeHUSIM ), BEAYT HAyYHYI0, Y4€OHO-METOAUYECKYIO
U (WIM) TPaKTHYECKYI0 paboTy, COOTBETCTBYIONIYIO MPOMWII0 MPEnoJaBacMoil JAUCIUTUINHBI
(Momysio).

He menee 5 npouenmog 4NUCICHHOCTU NEAArornyecKUX paOOTHUKOB YHUBEPCUTETA,
yuacTBytomux B peanuszauuu OOIl MaructpaTypsl, U JHI, NPUBICKAEMBIX YHUBEPCUTETOM K
peannzanuu OOIl marucTpartypbl Ha MHBIX YCIOBUAX (MCXOJS M3 KOJMYECTBA 3aMELIaeMbIX
CTaBOK, MPHUBEACHHOTO K IIEJIOYUCICHHBIM 3HAUEHUSIM), SBISIOTCS PYKOBOIUTEISIMH U (WJIH)
pabOTHUKAMKU MHBIX OpraHu3alui, OCYIIECTBISIOIIMMU TPYIOBYIO  JI€ATEIbHOCTH B
npodeccuoHansHOM cdepe, cooTBeTCTBYIOMIEH MPOGECCHOHATBHON NEATENIbHOCTH, K KOTOPOU
TOTOBSITCSL BBIITYCKHUKH (MMEIOT CTa)X pabOThl B JaHHOW mpodeccrHoHabHOM cdepe He MeHee
3 ner).

He menee 60 npouenmog 4icIeHHOCTU IMEJArOrMyeckux pabOTHUKOB YHHBEPCUTETA U
JIMLI, TPUBJIEKAEMBIX K 00pa30BaTENbHOM AEATENbHOCTH YHUBEPCHUTETOM HA MHBIX YCIOBHSX
(Mcxond M3 KOJMYECTBA 3aMEIIAaeMbIX CTaBOK, MPHUBEACHHOIO K LIEJIOUMCICHHBIM 3HAUYECHUSM),
UMEIOT YYEHYI0 CTeNeHb (B TOM 4HCJIE YYEHYIO CTeleHb, IMOJYyYEHHYI0 B HHOCTPaAaHHOM
rocyJapcTBe u npusHaBaeMyio B Poccuiickoit deneparun) u (miam) ydyeHoe 3BaHUE (B TOM YUCIIE
YUEHOE 3BaHHE, INOJYyYEHHOE B MHOCTPAaHHOM TOCYJAapCTBE M IpU3HaBaeMoe B Poccuiickoi
®denepanu).

OOmiee pykoBoACTBO HaydHbIM cozaepkaHueM OOIl maructpaTypbl OCYLIECTBIISETCS
Hay4YHO-TIearornyeckuM pabOTHUKOM YHUBEPCUTETA, UMEIOIIMM YUEHYIO CTENEeHb (B TOM YHCIe
YUEHYIO0 CTEeHb, NMPUCBOEHHYIO 3a pyOexoM M mpusHaBaemylo B Poccuiickoit ®denepauun),
OCYIIECTBIISIOIUM CaMOCTOSITENIbHbIE HAaY4YHO-UCCIIEJIOBATEIbCKUE (TBOPYECKHE) IPOEKTHI
(Y4acTBYIOLIMM B OCYIIECTBICHUU TaKUX MPOEKTOB) MO HAMPABICHUIO MOATOTOBKH, UMEIOIIUM
€XKero/iHple MyOJIMKAIMK 110 pe3yJibTaTaM yKa3aHHOW Hay4HO-UCCIIE0BATEeNbCKON (TBOPUYECKOM)
NeSITeIbHOCTH B BEIYIIUX OTEYECTBEHHBIX M (WJIM) 3apyOeXHBIX PEIEH3UPYEMBIX Hay4HBIX
KypHaJlax M H3/IaHUAX, a TaKXKe OCYIIECTBISIOUIUM €XKEroJHYI0 anpoOaluio pe3yabTaToB
yKa3aHHOM Hay4HO-HCCIJIEZIOBATENILCKOM (TBOPUECKOM) MAEATENbHOCTH Ha HAIMOHAIBHBIX U
MEXTYHApOJHBIX KOH(EPEHIIMSIX.

6.4 TpedoBanus k puHAHCOBBIM yca0BusiM peasnzanuu OOII marucrparypsl

dunancoBoe obecnieuenue peanuzauuu OOIIl MarucTparypsl OCyIIECTBIIsIETCS B 00beMe
HE HI)KE 3HaueHUi 0a30BbIX HOPMATHUBHBIX 3aTpaT Ha OKa3aHUE TOCYIApCTBEHHBIX YCIYT IO
peanu3any 00pazoBaTeIbHBIX MPOTrPAMM BBICIIEr0 00pa3oBaHUs — MIPOrPaMM MarucTpaTypsl U
3HAYEHUN KOPPEKTUPYIOUINX KOA(PPHUIHUEHTOB K 0a30BbIM HOpMAaTHBaM 3aTpaT, ONpeAesieMbIX
MuHHCTEpCTBOM HayKH U BhICIIEro oOpazoBanust Poccuiickoii denepanuu.

6.5 TpeGoBaHus K NPUMEHsEMbIM MEXaHM3MAM OLIEHKH Ka4yecTBa 00pa3oBaTeIbHOI
AeSITeJIbHOCTH M MOATroToBKHU o0ydarwmmxcs mo OOII marucTparypsl
KagectBo 00pa3oBaTenbHOM JAEATENBHOCTH M TOATOTOBKM oOydarommuxcs OOIl
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MarucTpaTypbl OINpeAeNseTcss B paMKaX CHUCTEMbl BHYTPEHHEH OIEHKH, a TaKKe CHUCTEMbI
BHEIIIHEH OIIEHKH, B KOTOPOIl YHUBEPCUTET MPUHUMAET Y4acTHe Ha T00POBOJILHOM OCHOBE.

B uensx cosepmienctBoBanust OOIl mMarucTpatypsl Npu MNPOBEACHUU PETYJISIPHOU
BHYTPEHHEH OIIEHKH KauecTBa 00pa30BaTeIbHON IESATENFHOCTH U MOJITOTOBKH 00YJatONMXCs 10
OOII maructparypsl IpuBiiekaeT padoTtogaTeneii U (UiIK) UX 00bEIMHEHUS, HHBIX IOPUITIECKUX
U (n1n) GU3NUECKUX JIHII, BKIIFOYas IIeIarornYecKiuX pabOTHUKOB YHUBEPCHUTETA.

B pamkax BHyTpeHHEH CHUCTEMbl OLEHKHM KadecTBa 00Opa3oBaTENbHOMN NEATEIBHOCTH IO
OOII maructparypsl 00y4arolMMCS MPEAOCTABISACTCS BO3MOKHOCTh OILICHUBAHUS YCIIOBUIA,
COJIep’KaHusl, OpraHu3allid M KadecTBa 00pa30BaTEIbLHOrO Mpollecca B LEIOM M OTAEIbHBIX
JUCUHUILIIMH (MOJIyJIeH) U IPaKTHUK.

Buemnsis  omenka KkadectBa  00pa3oBaTeNbHOM  JEATENIBHOCTM U MOATOTOBKH
oOyuaromuxcst 1o OOIT MarucTpaTypsl MOKET OCYILECTBIISATHCS B paMKax MpoQecCHOoHaIbHO-
OOILIECTBEHHON aKKpEeAUTAlluU, MPOBOJUMON paboToAaTesiMi, UX OOBEAMHEHUSMHU, a TaKKe
YIOJIHOMOYEHHBIMH UMH OpPraHU3alMsIMHU, B TOM YHUCJIE€ HHOCTPAHHBIMH OpPraHU3ALMSIMU, JTUO0
ABTOPU30BAHHBIMH HAIIMOHAIBHBIMU TPO(ecCcCHOoHaNbHO-00IMIECTBEHHBIMU — OPTraHU3alUSIMU,
BXOJILIMMU B MEKIYHAPOHbIE CTPYKTYPHI.

7 HOPMATUBHO-METOANYECKOE OBECIHEYHEHUE CUCTEMbI OLIEHKH
KAYECTBA OCBOEHUA OBYYAIOIIIUMUCSA TPOI'PAMMbBI MATUCTPATYPbI

B coorBerctBum ¢ ®I'OC BO 3++ mno HampaBienuro moaroroBku 28.04.03
«Hanomamepuanwvyy ouenka xkadectBa ocBoeHus oOydaromumucs OOIl maructpartypsl
BKJIFOYACT TEKYIIMH KOHTPOJIb YCIIEBAEMOCTH, IIPOMEXKYTO4HYIO arrecrauuio u [HUA
oOyJaromuxcs.

HopmatuBHO-MeTOiMueckoe  00EClEYeHHE  TEKYLIEro  KOHTPOJs — YCIEBAaeMOCTH,
npomexyTouHoit arrecrauuu u 'MA obyuaromuxcs no OOII maructpatypbl OCyIIECTBISIETCS B
cootBercTBUU ¢ ®PI'OC BO 3++ 1 oKanbHBIMU HOPMAaTUBHBIMU aKTaMU YHUBEPCHUTETA.

Texywuti KOHmMpPOb, NPOMENCYMOYHASL AMMECMayus U ammecmayuoHHble UCNbIMAHUS
umo2o8oli (20cyoapcmeeHHou umozosot) ammecmayuu einyckHukos OOII macucmpamypol
Texkymmii KOHTPOJIb M MPOMEKYTOUHAs aTTecTalus MO0 BCEM BHMJAM Y4eOHOH IesTelbHOCTH
00y4aroIMXCsl OCYILECTBISETCSI B COOTBETCTBUU ¢ TpeOoBaHUsAMU [lonokeHus o peTUHroBoi
cUCTeME OILIEHKHM KadecTBa y4eOHOW paboThl CTYIEHTOB B (efepabHOM ToCyIapCTBEHHOM
OI0/KETHOM O00pa30BaTEIILHOM YUPEXKJACHUH BBICHIEr0 oOpa3oBaHusi «POCCHUCKUN XWMHUKO-
TEXHOJOTMYecKuil yHuBepcuter uMeHu J[M. MenzaeneeBa», yTBEpXKIECHHOIO pEIICHUEM
VYyenoro cosera yHuBepcurtera ot 28.06.2017, nporokos Ne 9.

Texkymuii KOHTPOJb YyCIeBaeMOCTH oOOydJaromuxcs oOecneuynuBaeT OLEHKY YPOBHS
OCBOEHHUS JUCIUIUIMH, MPOXOXIEHWs MNpakTuk, BbeimoiaHeHus BKP wu  npoBoaurcs
npernojiaBaTeeM Ha J0OOM U3 BHUJOB YYEOHBIX 3aHATUH. O0A3amenvHOll cocmasnaouieil
meKyuieco KOHmpoJsa yCneeaemoCmu A6A1emcsa yuem npenooasamenimu noceuwaemocmu
yueonvix 3anamuii ooyuawowumuca. 11o pezyaprataMm TEKYLIET0 KOHTPOJIS YCIEBAEMOCTH TPH
paza B ceMmecTp Mg BCeX KypCcOoB IO BCEM JUCHMIUIMHAM TPOBOJUTCS aTTecTalus
o0yJaromuxcs.

[IpomexyTouHas arrecTanysi IpOBOAUTCA B (opMe HK3aMEHOB, 3aU€TOB C OLIEHKOW U
3a4EeTOB JUISl BCEX KYPCOB MO JUCIUIUIMHAM U MPAKTHKAM, IPEIyCMOTPEHHBIM Y4€OHBIM IJIAHOM
HarpaBJeHusi MNOAroToBkU 28.04.03 «Hanomamepuanwvyy. Pe3ynbratsl cllayd  3a4€TOB
OILICHUBAIOTCS] HA «3a4YT€HO», «HE 3aUTEHO»; 3aYETOB C OLICHKOW M IK3aMEHOB — Ha «OTIMYHOY,
«XOpOILO0Y», «YAOBIETBOPUTEIBHOY, «HEYAOBIECTBOPUTEIBHOY.

I'MA ocymecTBiseTcss B COOTBETCTBHHM C TpeOoBaHumsiMu [lojokeHHsT O TOpsIIKe
IPOBEIEHUST TOCYIapCTBEHHON MTOTrOBOM arTecTallud MO 00pa3oBaTeIbHBIM IpOrpaMMam
BbICIIIEro 00pa3oBaHus — MporpamMmam OakajiaBpuaTa, MporpaMMam clieluaiuTeTa, IporpaMmmam
Maructparypsel B PXTY um. JI.M. Menneneesa, yrBepKICHHBIM DPEIICHUEM YYEHOIO COBETA
yauBepcuteta oT 28.06.2017, mporokon Ne 9; TlomokeHUs: 0 BBIMYCKHOW KBaau(UKAITMOHHON
pabore s oOyuarommxcsi 1Mo oOpa30BaTENbHBIM IMPOTPaMMaM BBICIIETO 0Opa3oBaHUS —
mporpamMmaM OakajaBpuara, IporpaMmam CreluainTeTa, mporpaMMaM Maructpatypsl B PXTY
uM. JI.W. MeHnneneeBa, yTBEPXKICHHBIM pELICHUEM YYEHOIO COBETAa YHUBEpPCUTETA
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o1 28.06.2017, mpotokosa Ne 9.

K I'MA pomyckaroTcst oOyJaromuecs, He UMEIOIINe aKaJeMHUIeCKOi 3a0KeHHOCTH U B
MOJIHOM O0beMe BbINoJHUBLIME Y4eOHbIM mimaH nmo OOIl marucTtpaTypsl B COOTBETCTBHH C
@I'OC BO 3++ no nanpasneHuto noarotoBku 28.04.03 «Hanomamepuanweyy. 151 npoBeeHAS
['MA B yHuBepcureTe exeroano GopMUpYIOTCA FoCyAapCTBEHHbIE HK3aMEHAIIMOHHBIE KOMUCCUH
(I'OK) u anemnsaunonnsie komuccuu. Tembl BKP oTpakaror akTyanbHble IpoOIEMBI, CBA3aHHbBIE
C HampaBlieHMeM NoAroToBku 28.04.03 «Hanomamepuanvly. YHUBEPCUTET YTBEPKIACT
nepevyeHb TeM BBIIYCKHBIX KBAIM(UKAMOHHBIX PadoT, MpeiaraeMbeIx 00ydJaronmmes (nanee —
nepeyeHb TeM), U JIOBOJIUT €ro 0 CBeJIeHUs 00yYaroIIuXcs He MO3JHee YeM 3a 6 MecsleB 0
JlaThl Hayasa rocy1apCTBEHHONW UTOTOBOM aTTECTALUU.

Tema BKP nepconanbHo A1 KaXI0r0 00y4arolerocsi yrBepaaeTcs NpuKa3oM peKkTopa
(mpopekTopa mo yuebHoit paboTe) Mo YHUBEPCUTETY Mepe]l Ha4yaJIoM MPeIIUITIOMHON TPAKTUKY.
JlaHHbIM TIpUKa3oM yTBepxkaaercs Takxe pykoBoauTenab BKP. Ilepen HadamoM BbITTOTHEHUS
BKP o0yuarouuiics COBMECTHO C pPYKOBOAMTEIEM COCTABIISET WMHJIWBUIYaJIbHBIA IUIaH
noArotToBkd M BbinosnHeHus: BKP, npenycmarpuBaromyii o4epelHOCTh M CPOKHU BBIIIOTHEHUS
OTIeNbHBIX 4acTed paborbl. Texcr moscHutenbHOU 3amucku BKP mposepsercs Ha Hanuuue
HEIMpaBOMEPHBIX 3aMMCTBOBaHUM. [IpoBepka ocymiecTBisieTcss B cOOTBETCTBUM ¢ [lonoxkeHnueM o
MOPSI/IKE TIPOBEPKHU BBITYCKHBIX KBaJTH(HKAIIMOHHBIX pabOT M HAYYHBIX JOKJIAJ0B 00 OCHOBHBIX
pe3ynbTaTax IMOATOTOBICHHBIX HAay4YHO-KBaJU(UKALMOHHBIX paboT (muccepranuil) Ha 00beM
3aMMCTBOBAaHMS M HUX pa3MEIlEHUs B  DJIEKTPOHHO-OMOnmuoreunoil cucreme PXTY
uM. J[.W. MeHneneeBa, yTBEpKACHHBIM pEIICHUEM YUYEHOrO COBETa YHUBEpPCUTETa OT
01.06.2016, mpotoxon Ne 10.

3amurta BKP npoBoautcs Ha oTKphIThIX 3acenanusax I'OK ¢ ydactuem He MeHee ABYX
Tpereid ee cocraBa. ['paduk 3ammurel BKP cocraBnsieTcs o coriacoBaHHO ¢ 00ydJaronuMUCs U
JOBOJUTCS 10 CBeACHMs oOydaronuxcs He mnosaHee, yeMm 3a 30 mueit 10 Hayana pabotsl ['OK.
Pesynaprarer  paGotel ['DOK  ompepensitorcss  OLEHKAMU  «OTJIMYHO»,  «XOPOLIO»,
«yJIOBJIETBOPUTENBHOY», «HEYAOBIECTBOPUTEILHO» U OOBSBIAIOTCS B TOT XK€ JEHb IOCIie
odopMIIeHUSI B YCTAaHOBJICHHOM TOPSIIKE MPOTOKOJIOB 3acenaHuii komuccuil. [lo okoHuaHum
pabotsl npencenatens I'OK cocrapiser oTyer o npojenaHHoOM paboTe.

g oOydaromuxcsl U3 4Hclia MHBAIMIOB M JIMII C OFPAaHUYEHHBIMH BO3MOKHOCTSIMU
3nopoBbst I'MA mpoBoguTCS C Y4eTOM OCOOEHHOCTEW HX NCHXO(HU3HUECKOro pa3BUTHS,
VHAUBUAYaJIbHBIX BO3MOXKHOCTEN U COCTOSIHUS 3/I0POBBS.

8 PABOYHME ITPOI'PAMMBI JTUCHUIIJINH

PabGoune mporpaMMbl JUCITUTIINH:
1. ®unocodckue mpodieMbl HAYKH U TEXHUKU

du3znuecknue U XUMHUUECKHE CBOMCTBA HaHOMAaTCpHUaAJIOB U HAHOCUCTCM

3. JlenoBoit HHOCTPaHHBIH A3BIK

4. JlomonHUTENbHBIE IJ1aBbl MATEMATUKU B HAHOMAaTepHajax

5. O1eHKa PUCKOB M KOHOMHYECKON 3(()EKTUBHOCTU MPHU BHEAPEHUH MHHOBALMOHHBIX
pELICHUI U TEXHOJIOTUI

6. JlaGopaTtopHbIe pabOTHI 1O PU3NISCKUM U XHMHUYECKAM CBOMCTBAM HAaHOMATEPHAJIOB U

HAaHOCHCTEM
7. KBanTOBas MexaHHKa

8. CympamonexkynspHas XUMHUS

9. DnemeHTHI KpUcTaorpaduu

10. Ipotecchl Ha MOBEPXHOCTH pazjaena ¢a3
11. Tepmuueckuii aHaJIU3 HAHOMATEPUAJIOB
12. Metoabl MEXaHOXUMUHU

13. MeTobl aHa)IM3a HAHOMATEPHUATIOB
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14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,

25.
26.
27.
28.
29.

CuHHTEe3 HaHOYACTHI] B )KUJKUX CPEAax

I"a3o¢azHble nporecchl NOIY4YeHNs: HAHOMATEPHAIOB

KomnbroTepHble 1 HHPOPMALMOHHbBIE TEXHOJIOTUH B pa3pabOoTKe HAHOMAaTEepPHUaIOB
buonornueckoe neicTBHE HAHOMATEPUAIOB

VYriiepoaHble HAHOMATEPHUAIIBL

[TonumepHble HAHOKOMITO3UTHI

@1yopeCLieHTHBIE METObI JETEKTUPOBAHHUS

MeTtoapl Hccnel0BaHUS MEXaHUYECKUX CBOMCTB HAHOMATEPHAJIOB

Mertoab! 1a3epHON JU(pakLuy B aHAIU3€ HAHOMATEepHaIOB

30H0Basi MUKPOCKOIIUS

VYuebnas mnpaktuka: IlpakTuka MO MOJYyYEHMIO MEPBUYHBIX NPOPECCHOHATBHBIX
YMEHUH U HaBBIKOB

[IpousBoncTBeHHas npaktuka: HayuHo-uccienoBarensckas padboTa
[IpousBoacTBeHHas npakTuka: [IpengaumuioMuas npakTuka

BrimonHenue 1 3ammra BBITYCKHOM KBaJTM(UKAITHOHHON paOOTHI

TexHuKa Hay4HOr o IepeBoja

Coumosnorus 1 NcUXoJIorust Npo(ecCuoHanbHOM AesITeIbHOCTH

Bxomsmux B OOII no Hanpasnenuto noarotoBku 28.04.03 «Hanomamepuanwy), Maructepckas
nporpamma «XUMHUYECKasi TEXHOJOTUS HAHOMATEpPHAIOB», BBHINIOJHEHBI B BHUJAC OTIEIbHBIX
JIOKYMEHTOB, SIBJISFOLLNUXCS HEOThbeMiIeMO 4acThio JaHnHou OOII.

9 ®OH/IbI OHEHOYHbBIX CPEACTB Ui NIPOBEAEHUSA TEKYLIETI'O
KOHTPO.I51 YCIEBAEMOCTH, TIPOMEXKYTOYHOM ATTECTALIMU U THA

OBYYAIOIIUXCA OOII MATUCTPATYPBI

B coorBerctBuin ¢ ®I'OC BO 3++ mno Hanpasinenuto moxaroroBkun 28.04.03
«Hanomamepuanv» 11 artectaliui oOy4aroIlMXCsl Ha COOTBETCTBHE HX IMEPCOHAIBHBIX
noctxkeHnil mostanHeiM TpeboBanusiM OOII maructparypsl paspadoransl @OC no kaxaon
JTUCLHUIUIMHE, npakThke, [ YIA, BKIIIOYaoNue TUIIOBBIE 3a/1aHUs, KOHTPOJIbHbIE PaOOThI, TECTHI,
Kelic-3a71aui, BOIPOCHl K 3a4eTaM U SK3aMEHaM, CPEJICTBA U METOJbl OLEHKH, MO3BOJISIOLINE
OLIEHUTH 3HAHUS, YMEHUS, HABBIKU M YPOBEHb IPUOOPETEHHBIX KOMIETEHIUH.

®OC mno npucuuruiMHaM, npaktukam, ['MIA pa3pabaTbiBaloTcsi B COOTBETCTBUHU C
[TopsinkoM pa3paboTKM M yTBEP)KIACHHS OOpa3oBaTENbHBIX IPOrpamMM, YTBEPXKAECHHBIM
pemieHreM YdeHoro coeta yHuBepcureta ot 28.06.2017, mpotokon Ne 9.

®OC 1o JuCHUIUINHAM!

30.
31.
32.
33.
34.

35.

36.
37.
38.
39.
40.

dunocodckue mpodIeMbl HAYKA U TEXHUKH

®uU3NYECKNE U XMMUYECKUE CBOMCTBA HAHOMATEPHUAIOB M1 HAHOCHUCTEM

J1enoBoi NHOCTPaHHBIN A3BIK

JlononHuTENbHBIE TJ1aBbl MATEMAaTUKHA B HAHOMAaTepuaiax

OrneHKa pUCKOB U AKOHOMUYECKOW 3(PPEKTUBHOCTH MPU BHEIPESHUN WHHOBAIIMOHHBIX
PELIEHUI U TEXHOJIOTUI

JIaboparopHble paboThI MO (PU3MUIECKUM U XUMHUYECKHM CBOWCTBAM HaHOMATEPUAIOB U
HAaHOCHUCTEM

KBanTOBass MexaHuka

CynpamouekyisipHas XuMus

DneMeHThl KpucTamuiorpaduu

[Ipoueccrl Ha MOBEpXHOCTH paszena a3

TepMmuueckuil aHanu3 HaHOMATEPHUAIIOB
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41.
42.
43.
44,
45.
46.
47.
48.
49,
50.
51.
52.
53.

54,
55.
56.
S7.
58.

MeTtoasl MEXaHOXUMHUU

Mertoab! aHanKu3a HAHOMaTEPUAIIOB

CuHTE3 HaHOUYACTHUIL B )KUIKUX Cpefax

I"a3o¢aznbie nporecchl MOTYYeHUsI HAHOMATEPHAJIOB

KomnbroTepHsie 1 ”HPOPMALMOHHBIE TEXHOJIOTHH B pa3padOTKe HAHOMATEPHAaIOB
buonornueckoe neiicTBHE HAHOMATEPUATIOB

VYriiepoaHble HAHOMATEPHUAIIBL

[TommmepHbIe HAHOKOMITO3UTHI

®diryopecleHTHbIE METObI 1eTeKTUPOBAHUS

Mertoab! HccneJ0BaHUS MEXaHUUECKUX CBOWCTB HAHOMATEPHUaJIOB

Mertoabl 1a3epHOM JU(paKkLuy B aHAIN3€ HAHOMATEPHAJIOB

30H10Basi MUKPOCKOIIUS

VYuebnas mnpaktuka: [IpakTuka 1O TMONYYEHHIO MEPBUYHBIX NPOPECCHOHATBHBIX
YMEHUH U HaBBIKOB

[IpousBoncTBeHHas npaktuka: Hayuno-uccienoBarensckas padboTa
[IpousBojcTBeHHas npakTuka: [IpeaauniaoMHas nmpakTuka

Beinonnenue u 3amura BbITYCKHOM KBaJIM(UKAMOHHONW paboThI

TexHuka HayyHOrO IepeBoia

Couumosnorus 1 NcUXoJIorust NpoQecCuoHaNbHOM AesITeIbHOCTH

Bxosaumx B OOII no nanpasnenuto noarotoku 28.04.03 «HanomaTepuaibl», Marucrepckas
nporpaMma «XHMHYECKas TEXHOJOTHS HAaHOMAaTEepUajoB)», BBIMOIHEHBI B BHUIEC OTACIbHBIX
JIOKYMEHTOB, SIBJISIOIINUXCS HEOThemyieMon yacThio nanHoi OOII.

10 METOAUYECKUE MATEPHUAJIbI 10O JUCHUIIVIMHAM

MeTtoanyeckie MaTepHalIbl 10 JUCIATUTHHAM:
1. dunocodcekue npodaeMbl HAYKH U TEXHUKU

ok~ w

o

OU3NYECKUE U XUMUYECKUE CBOMCTBA HAHOMATEPHUAIOB M1 HAHOCHUCTEM

J1enoBOi MHOCTPAHHBIN S3BIK

JlononHuTENBHBIE IT1aBbl MATEMATUKHA B HAHOMAaTepuaiax

OreHKa PUCKOB U YKOHOMHUYECKOU d(P(HEKTUBHOCTH TPH BHEJIPEHUU WHHOBAIIMOHHBIX
PELIEHUN U TEXHOJIOTUI

JIaboparopHblie pabOThI MO (PU3MUECKUM U XUMHUYECKIM CBOWCTBAM HaHOMATEPUAIOB U
HaHOCUCTEM

KBanToBas MexaHuka

CynpamoueKyisipHas XuMus

DneMeHThl KpHucTauiorpaduu

. [Ipormieccrl Ha MOBEPXHOCTH paszfena ¢as

. Tepmudecknii aHaau3 HAHOMAaTEPUAJIOB

. MeTop MEXaHOXUMHUU

. MeTroabl aHann3a HaHOMaTEPHAJIOB

. CUHTE3 HaHOYACTHII B )KUJIKMX cpeaax

. 'azoazHbIe mpoIecch MOMyYeHUs HAHOMATEPHUAJIOB

. Komnstotrepnsie 1 nHQOpMAIIOHHBIE TEXHOJIOTHH B pa3paboTKe HaHOMAaTEPHUAaJIOB
. buonornueckoe neicTBre HAaHOMATEPUATIOB

. YraepoaHble HaHOMaTepUaIIbl

. [TonumepHbIe HAHOKOMITO3UTHI
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20.
21.
22.
23.
24,

25.
26.
217.
28.
29.

®DiryopecleHTHbIE METOABI 1eTEKTUPOBAHUS

Mertoab! HccneoBaHUs MEXaHUUECKUX CBOWCTB HAHOMATEPHAJIOB
Mertoab! 1a3epHOM JU(pakLuy B aHAIU3€ HAHOMATEpHAaIOB
30H0Basi MUKPOCKOIIUS

VYuebnas mnpaktuka: I[IpakTHka MO MOJYYEHHIO MEPBUYHBIX NPOPECcCCHOHATBHBIX
YMEHUH U HaBBIKOB

ITpousBoacTBenHas npaktuka: Hayano-uccnenosarensckas pabora
ITpousBonacTBeHHas npaktuka: [Ipenauninomuas npakTuka
BeinonHenue u 3amyra BeITYCKHOM KBaJIM(UKAIMOHHON pabOThI
TexHuka HayyHOrO nIepeBoia

Couumosnorus 1 NcUXoJIorusi NpoQecCuoHanbHOM AesITeIbHOCTH

Bxogsaumx B OOII no nanpasnenuto noarotoBku 28.04.03 «HanomaTepuasb», Marucrepckas
nporpaMma «XHMHYECKas TEXHOJOTHS HAHOMAaTEepUajoB», BBIMOJIHEHBI B BUJEC OTACIbHBIX
JIOKYMEHTOB, SIBJISIOIIUXCS HEOThemiieMor yacThio nanHon OOIl.
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