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Marucrepckasi nporpamma «®@u3HKOXMMHUS M TEXHOJIOTHS HAHOMATEPHAJIOB»

JMCHMIIMHBI 00513aTe/IbHOM YacTH (0a30Bast 4acTh)

AHHOTanuA padoyeil MPOrpaMmbl AU CHUNIMHBI
«®@unocopckue npodaeMbl Hayku U Texuukn» (b1.5.1)

1. Heapo aucuumimHbl - «Dunocopckne NpoOIEeMbl HAYKH W TEXHUKH» SBIISCTCS
MOHUMaHKE aKTYyalbHBIX QUIOCOPCKUX U METOI0JIOTUICCKUX MPOOJIEM HAYKU M TEXHUKH.

OCHOBHBIE 33/1a49H TUCIUTUTHHBI:

- chopMyIHPOBATh MPEJCTABICHHE O JUHAMUKE U CTPYKTYpPE COBPEMEHHOI'O COCTOSIHUS
TEXHUYECKOTO H XMMHKO-TEXHOJIOTUIECKOTO 3HAHHS;

- OCBOUTH 3aKOHOMEPHOCTH M TEHCHIIUHM CTAHOBJICHHS MEXIUCIUTLUIMHAPHOTO SIMHCTBA
XUMHYECKHX, TEXHUICCKUX, XUMHKO-TEXHOJIOTHUECKHIX, ECTECTBEHHOHAYYHBIX M TyMaHUTAPHBIX
HaYK;

- OBJIAJCTh OCHOBHBIMH JIOTUKO-METOJOJOTHYSCKUMH TPHHIUIAMH W OCHOBAaMH
Gr1ocohcKo-METOIONOTHYECKOTO aHATIM3a TEXHUYECKOTO U XUMHUKO-TEXHOJIOTHYECKOTO 3HAHHUS;

- UMETh TPEICTAaBICHHE O CHUCTEME HAaYYHBIX METOJOB BBICOKHX TEXHOJOTHH,
XUMHYECKOTO HW3MEPEHUS ¥ WHHOBALMOHHBIX TIOJXOJOB JIUISl BBINOJHCHUS HAYYHO-
HCCIICIOBATEIBCKUX U OMBITHO-KOHCTPYKTOpckux pador (HMOKP) B TexHHUKE M XUMHUYECKOM
TEXHOJIOTHH.

2. B pe3yabTarte u3y4yeHHus TUCHHUIJIMHBI CTYEHT H0/IKEH:
Oo6nanate cnenyronmu o6mekynbTypabiMu (OK), obmienpodeccuonansubivu (OIMTK) u
npodeccronanbHbiME ([TK) KOMIETEHITUAMHE:

- CIIOCOOHOCTBIO K a0CTPaKTHOMY MBIIUICHUIO, aHanu3y, cuHtedy (OK-1);

TOTOBHOCTBIO JIEHICTBOBaTh B HECTAaHAAPTHBIX CHTYallHSX, HECTH COIHUAIBHYIO U
THYECKYI0 OTBETCTBEHHOCTD 3a npuHsThie perienus (OK-2);

- TOTOBHOCTBHIO (OPMHPOBAaTH M OTCTaWBaTh COOCTBEHHBIC CYXKICHHS W Hay4dHbIC
MO3WIIMY, AHAJTU3UPOBaTh M JEJaTh BBIBOJBI IO COLUAIBHBIM, JTHUYCCKUM, HAYYHBIM H
TEXHUYECKUM Tpo0IeMaM, BO3HUKAIONIMM B MPOGECCHOHATLHON JIEATEIILHOCTH, B TOM YHCIIE, C
y4eToM 3kojioruueckux nociencteuii (OK-6);

- TOTOBHOCTBIO PYKOBOJIUTH KOJUIGKTUBOM B cdepe cBoed mpodecCHOHATEHON
NEeSITEJIbHOCTH, TOJICPAHTHO BOCIIPHHUMAsS COIMAJbHBIC, ITHUYCCKHE, KOH()ECCHOHAIbHBIC H
KynsTypHbIe pasianuus (OITK-2);

- CIOCOOHOCTHIO MPUMEHSTh OCHOBHBIC TIOJOKEHHUS W METOJbI  COIHMAJIbHBIX,
TYMaHHUTAPHBIX M AKOHOMHYECKUX HAyK NPHU PEIICHHH NPOPECCHOHATBHBIX 3a7ad C Y4EeTOM
MOCJICICTBHIA JTst 00IIeCTBa, SKOHOMUKH 1 dKosioruu (OITK-4);

3HAMY.

OCHOBHBIC HAyuHBIC IIKOJIbI, HANPABJICHUS, MapaJUrMbl, KOHIENIMUA B (duiocopun
TEXHUKH U XUMHIECKOW TEXHOJIOTUH;

¢m0co(hCcKO-METOJOTOTMUECKHE  OCHOBBI ~ HAyYHO-TEXHHUUECKUX M MH)KEHEPHO-
TEXHOJIOTUIECKUX MPOOIIeM;

- Pa3BUTHE TEXHMKM W XUMHUYCCKUX TEXHOJOIMA B COOTBETCTBHHM C CTAaHOBJICHHEM
JOUHAYCTPHAITLHOTO, HHyCTPUATBHOTO, MOCTUHAYCTPHAILHOTO TIEPUOJIOB Pa3BUTHS MUPA,;

ymemb.

- npuMmenath B HUOKP kareropun puiocopun TEXHUKN U XUMHUYECKUX TEXHOJIOTHH;

- aHAJIM3UPOBATH MPUOPUTETHBIC HAMTPABIICHHS TEXHUKNA U XUMHUCECKUX TEXHOJIOTHIA;

- JIOTHYECKU TIOHUMATh U UCTIONIB30BaTh JOCTHKCHHE HAYYHO-TEXHHUYECKOTO Iporpecca u
rJ100aBbHBIX TIPOOJIEM IUBUIIN3ALINH, TPAKTHYECKH MCITOJIB30BaTh MPUHIIUIIBI, HOPMBI U ITPAaBUJIA
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HKOJIOTUYECKOM, HAYYHO-TEXHUUECKOU, KOMIIBIOTEPHOU DTUKH,

- KPUTUYECKH aHAJU3UPOBATH POJIb TEXHUUECKOTO M XUMHUKO-TEXHOJIOTUYECKOTO 3HAHUS
IPY PEUICHUH 3KOJOTMYECKHX Mpo0iaeM Oe30MacCHOCTH TEXHUKU U XUMHUYECKUX TEXHOJIOTHH;

enadems:

- OCHOBHBIMU MOHATUSAMHU (HUTOCODUU TEXHUKUA U XUMUYECKON TEXHOJIOTHUH,

- HaBbIKaMU aHanu3a GUIOCOPCKUX MPOOIEM TEXHUKH, HAyYHO-TEXHUUECKOIrO 3HAHUS U
VHXCHEPHOU S TEIBbHOCTH;

- croco0amMy KpUTHYECKOTO aHalM3a TEXHUKU M €€ MHHOBAaLMOHHBIX METOJI0B HAYYHOTO
uccien0Banus, noucka ontumManbHbix pemeHnii HUOKP B TexHUKe 1 XUMHUYECKON TEXHOJIOTHH;

- MpUeMaMH IYyOJWYHBIX BBICTYIUIEHUH B TOJEMHKE, AUCKYcCMU MO (uimocopckum
npo0biieMaM TEXHUKH U TEXHHUYECKOTO 3HAHUSI.

Mopaysb 1. MecTO TeXHUKH U TEXHMYECKHX HAYK B KYJbType HUBHIU3AIUH

Qunocodust TEXHUKH, e€e mpeAMeT U npobiemHoe mnone. Punocodus TEXHUKU B
COBPEMEHHOM OOIIIECTBE, €€ P YHKIIUH.

[MpenMer ¢unocopun TEXHUKH: TEXHUKA KaK OOBEKT M KaK JIEATEIbHOCTh. Dumocodus
TEXHUKU. TMpeAMeT U MmpobiemMHoe Tmoje. Tpu acmekra TEXHUKU: HMHXKEHEPHBIH,
AHTPOIIOJIOTUYECKUH M couMaibHbI. TexHuka kak crneuupuyeckas ¢opma KyJIbTyphbI.
HcTtopuueckrie COUOKYIbTYpHBIE TNMPEANOCHUIKA BbIJACIECHUS TEXHUYECKON NpoOJieMaTUKU U
¢dopmupoBanus ¢Quiaocopun TeXHUKH: (GOPMHUPOBAHME MEXAHHUCTUYECKOH KapTUHBI MHpa,
HAyYHO-TEXHMUYECKas PEBOJIOIMS, HAyYHO-TEXHUYECKUHN MPOrpecc U CTPEMUTENbHOE pa3BUTHE
texHosoruil nocne |l Muposoii BoiiHbl.

Moayanb 2. TexHuka U HAyKa B UX B3aUMOOTHOIIIEHHH

TexHuka M Hayka Kak CIIOCOOBI cCaMOpealM3alliy CYHTHOCTHBIX CHJ M BO3MOXKHOCTEH
yenoBeka. Hayka u TexHuka. COOTHOIIEHHWE HAyKH W TEXHUKU. JIMHEHHAs U SBOJIOLMOHHAS
Mozenu. Tpu craguu pa3BUTUS B3aUMOOTHOIICHUN HAYKHM U T€XHUKU. NHCTUTYIMOHAIIbHAS U
KOTHUTUBHas auddepeHmanus chep Haykm W TEXHUKH W (HOPMHUPOBAHHE TEXHHYECKOU
opuenraiuu B Hayke (XVII — XVIII BB.). Hayano cuueHTH(UKAIMA TEXHUKA U UHTCHCUBHOEC
pa3BUTHE TEXHUKU B MEpHo] HpoMmblinicHHON peBomonnn (kouerr XVIII — mepBas mojoBuHa
XIX B.). CucremaTHuecKuii B3aMMOOOMEH W B3aUMOBIIMSHHE HAayKH M TEXHUKU (BTOpas
nojgoBuHa XIX — XX B.). CTaHOBiIeHHE M pa3BUTHE TEXHMYCCKHMX HAYK KJIIACCHYECKOTO,
HEKJIACCUUYECKOT'0 M MIOCTHEKIACCUYECKOT0 TUIIOB

Bo3HukHOBEeHNE MHXEHEpUU KaK MPOPECCHH OCHOBHBIE MCTOPUUECKHE 3TAIbl Pa3BUTUS
WH)XCHEPHOM JIESITEIBHOCTU. TEXHUYECKME HAayKM M METOHOJIOTUS HAYYHO-TEXHUYECKOU
NEeSITEIbHOCTH.

Moayabs 3. OcCHOBHBIE MeTOH0JIOTHYECKHE TMOAXOAbI K MOHHMMAHHI0 CYLIHOCTH
TeXHUKH.

OcHoBHbIe (hunocodckre KOHUENIUNA TEXHUKUA. AHTPOMOJIOTUYECKUN MOIX0J]: TeXHHKA
kak opranonpoekius (D. Kamm, A. Ienen). DK3UCTEHIMATUCTCKHN aHamu3 TexHUKA (M.
Xaiinerrep, K. Scnepc, X. Oprera-u-I'acceT). AHaIN3 TEXHUYECKUX HAYK M MPOCKTUPOBAHUS
(IT. Durensmeitep, ®. Jeccayap). MccaenoBanre coruanbHbIX GYHKIUNA W BIMSHUN TEXHUKH,
TEOpUsT TEXHOKpaTUU W  TexHoreHHoi tmBwmmsammu (K.  Omwmons, JI. Mamdopz,
Opankdpyprckas mkona). X. CKoMuMOBCKH: (pumocodust TEXHUKH Kak (puaocodust yemoBeka.
dunocodust TexHuku U uaen naausuyaun JK. Cumonnona. BzaumootHomenus ¢punocodcko-
KYJIBTYPOJIOTHYECKOr0 ¥ MH)KEHEPHO-TEXHOKPATUYECKOTO HaMpaBieHH B priiocopun TEXHUKH.

OcHoBHBIE MTPOOJIEMBI COBpeMEHHON (Quitocopuut TeXHUKU. COIMOJIOTUS U METOIOJIOTUS
NPOEKTUPOBAHUS W  HMHXKEHEpHOM  jaedarenbHOCcTH. COOTHOLIEHHE  JECKPUNTHUBHBIX U
HOPMAaTUBHBIX TEOpUH B HayKe O KOHCTpyupoBaHWU. KuOepHeTnka u MOACIUPOBAHUE
TEXHUYECKHUX CHCTEM. DTHKa M OTBETCTBEHHOCTh MH)KEHEpa-TEXHHUKA: paclpeleieHre U Mepa
OTBETCTBEHHOCTH 3a TEXHOTEHHBIM 3Koyornyeckuii ymep6. llcmxoconmanbHOe BO3/ACHCTBHE
TEXHHUKHU U 3TUKA yIIPaBJICHHUS.

BbiCcOKME TEXHOJIOTMH, XUMHYECKOE€ H3MEPEHUE W HWHHOBALIMOHHBIE IOAXOABI IS
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BBITIOJTHEHUSI HAYYHO-HCCIICAOBATEIbCKUX M OIBITHO-KOHCTpYKTOpckux pador (HHUOKP) B
XUMHUH U XMMUYECKON TEXHOJIOTHHU.
4. 00beM y4eOHOH TUCHHUIIINHBI:

. B 3aueTHBIX B akanewm.
Buabl yueOHol padoThI
eIMHUIIAX qacax
OO0mas TPy10eMKOCTh JUCIHHUIJIMHBI 10 Y4e0HOMY IJIAHY 3,0 108
AYIUTOpPHBbIE 3aHATHSL: 1,0 36
Jlexmum 0,5 18
Cemunapsi (C) 0,5 18
CamocTosiTesibHas paGora (CP): 1,5 54
Buna xouTpoJisi: 3auer 0,5 IK3aMeH
(18)
Bib1 yueGHoii paGoThi B 3auetHbIx B actpos.
eMHHIIAX yacax
O01asi TPY/10eMKOCTh THCIUIIJIMHBI N0 Y4e0HOMY IJIAHY 3,0 81
AyAUTOPHBIE 3AHATHUS: 1,0 27
Jlexkuun 0,5 13,5
IMpaktuyeckue 3anstus (I13) 0,5 13,5
CamocrosiTesbHas padora (CP): 15 40,5
Bua xouTpoJsi: 3auer 0,5 JIK3aMeH
(13,5)

AHHOTanuA padoyeil MPOrpaMmbl AU CHUNIMHBI
«HAcTopusi M NepCeKTUBBI PAa3BUTHSI HAYKH 0 HAHOMATEPHAaJaX U HAHOTEXHOJIOTHH»
(b1.b.2)

1. leab AMCUMIUIMHBI — TPHOOpPETEHUE 3HAHUWM, YMEHW, BlaaeHuid U (OPMUPOBAHUE
KOMIICTEHIIMA B OOJIACTH TEOPUU W TIPAKTHUKU HCIOJIH30BAHUS HAHOTEXHOJOTMH W CO3JAHHS
HAaHOMATEePHAJIOB, CBOWCTB HAHOMATEPHUAJOB, MX IEPCIECKTUBHBIX 00JaCTell MPUMCHCHHUS H
HaIMpaBJICHUW aJbHEUIIETO Pa3BUTHUS.

2. B pe3yabTaTe H3yYeHHs THCHHUILIMHBI 00yYAKIIMIiCs 10 MPOrpaMMe MATHCTPATYPhI
JMOJIZKEH

Oo6nanate cnenyronmu o6mekynbTypabiMu (OK), obmienpodeccuonansubivu (OIMTK) u
npodeccronanbHbME ([TK) KOMIETEHITUAMHE:

CIIOCOOHOCTBIO K a0CTPaKTHOMY MBIIUICHHIO, aHanu3y, cuaTe3y (OK-1);

TOTOBHOCTBIO K CaMOpPa3BUTHIO, CaMOpealM3allid, WCIOIb30BaHUIO TBOPUYECKOTO
norennuaia (OK-3);

CTIIOCOOHOCTBIO TOJTOTABIUBATh M IMPEICTABIATh MPE3CHTAIMU TUTAHOB M PE3YJIbTaTOB
coOcTBeHHOM 1 KoMaHaHO# nestensHocTd (OK-5);

TOTOBHOCTBIO (JOPMHUPOBATH U OTCTAMBATh COOCTBEHHBIC CY)KICHHS M HAYUHBIC TTO3UIIHH,
aHAJTM3UPOBATh M JeJaTh BBIBOJBI IO COIMAIBHBIM, THYECKUM, HAYYHBIM M TEXHHYECKUM
npoOjemMaM, BO3HUKAIOUIMM B MPO(ECCHOHAIBHOW ACATEIBHOCTH, B TOM YHUCIE, C Y4ETOM
skonornueckux mociueacrauii (OK-6);

CIOCOOHOCTBIO BBIMOJHATh MAapKETUHTOBBIC UCCICIOBAHMS U Pa3padaThiBaTh TEXHHKO-
SKOHOMHYECKOE 00OCHOBaHWE MHHOBAIIMOHHBIX pPEIICHUI B MPOPECCHOHATBLHON IeSITeIbHOCTH
(OIIK-6);

TOTOBHOCTBIO  HCIIOJIb30BaTh  3HAHHWS  OCHOBHBIX  TIOJIOKCHUH  MATEHTHOTO
3aKOHOJATENIbCTBA U aBTOPCKOro npasa Pocculickoit denepannyi, HOPMATUBHBIE JOKYMEHTBI 110
BOIMPOCaM HMHTEIUICKTYAIbHOW COOCTBEHHOCTH IMPH TOATOTOBKE TOKYMEHTOB K MATCHTOBAHUIO H
oopmiienuto Hoy-xay (I1K-6);



3HaTh:

— COBpPEMEHHbIE HayyHbI€ JOCTM)KEHHUS M TEpPCIEeKTUBHBbIC HaIpaBlieHHs paboT B obmactu
CO3J]aHUs U IPUMEHEHHUS HaHOMATEPHUAJIOB;

— COBpPEMEHHbIE MPEACTaBICHUS O MEXaHH3Max M Mpoleccax (HOPMUPOBAHUS CTPYKTYpPHl U
CBOMCTB HaHOMaTepUaIOB U (yHIAMEHTAIBHBIX OCHOBAX HAHOTEXHOJIOTHH;

YMeTs:

— TPOBOJIUTH AaHAJIM3 HAyYHO-TEXHUYECKOW WHPOpManuu, B 00NacTH pa3pabOTKu U
WCITOJIb30BAaHNs HAHOTEXHOJIOTUH U HAHOMAaTEpPHAJIOB;

Bnaners:

— HaBbIKaMH Pa0OTBhl ¢ HAYYHO-TEXHUYECKOW, CIPABOYHON JUTEPATYPOH M IIICKTPOHHBIMHU
pecypcamu, 3aTparuBaloliuMu (pyHIaMeHTalbHbIE U MPAKTUYECKUE ACHEKThl MPUMEHEHUs
HAaHOTEXHOJIOTUU U CO3J]aHUsl HAHOMATEPHAJIOB;

— CIOCOOHOCTBIO K KPUTHYECKOMY aHAJIU3y U OLICHKE COBPEMEHHBIX HAy4YHBIX JOCTH)KEHHUH,
BBISIBJICHUIO TTPOOsieM U (HOPMYJIHPOBAHUIO MOAXOJOB JUISl PELICHUS UCCIIEI0BATEIbCKUX U
MPAKTUYECKHX 33724 B 00JaCTH HAHOTEXHOJIOTUU M HAHOMATEPUaJIOB.

3. KpaTkoe cogepskaHue JUCHUILINHBI

1.BBenenue. 3apoxkaeHne HAYyKH 0 HAHOMATEPHUAJIAX U HAHOTEXHOJIOTHH

CoBpeMEeHHOE COCTOSIHME, MPOOJIEMbl M MEPCHEKTHUBBI Pa3BUTHS HAHOTEXHOJOTHH U
HaHoMmaTepuayioB. Mcropusi pa3BUTHs HayKu O HaHOMAaTepuallax M HaHOTeXHoJoruu. Bxrian
OTEYECTBEHHBIX y4yeHBIX. OcoOble (QU3NYEeCKue W XUMHUYECKHE CBOMCTBA HAHOOOBEKTOB U
HAaHOCTPYKTYPUPOBAHHBIX CUCTEM. 3aBUCUMOCThH CBOMCTB OT pa3Mepa CTPYKTYPHBIX 3JIEMEHTOB
Marepuania (J4acTHIil, KJIACTEPOB, 3€PEH) W MposiBieHue pasmepHoro 3ddekra. I[TpupomHsie
O00BEKTHl KaK HaHOMAaTEpHWalbl. 3aJauyd W BO3MOXKHOCTH HAHOTEXHOJIOTUM HAa COBPEMEHHOM
JTane. AHaJIU3 Hay4YHO-TEXHUYECKON MH(OPMAaLlMK U MHHOBAaTHKA B 00JaCTH HAHOMAaTepUasoB U
HaHOTexHoJoruu. HoOeneBckue mnpemun B 00JACTH TEXHOJOTUHM HAHHOMATEPUAIOB U
HaHOTEXHOJIOTHH.

2.AcTopusi pa3BUTHS METO/I0B BU3yaJTH3AIUHN U AHAJIN32a HAHOMATEPHAJIOB

Pa3Bute u pyHaamMeHTaIbHBIE OCHOBBI OCHOBHBIX METOJOB BHU3yallM3allUd W aHAINU3A
HaHoMmaTepuayioB. Co3llaHWe W COBEPIICHCTBOBAHHWE METOJOB U alapaTypbl 30HI0BOU
MUKPOCKONHUH. Pa3zBuTue M MEPCHEKTHBBI MPOCBEUYMBAIOMIEH M CKAHHPYIOIICH SJIEKTPOHHOMU
MHUKPOCKOMHUU. METOJIbl UCCIIC0OBAaHUSI HAHOMATEPUAIOB (CIEKTPOCKOMUS KOMOMHAIMOHHOTO
paccesiHUsl, METOJbl KOPPEISUMOHHOM ONTHYECKOM W PEHTTEHOBCKOW CIEKTPOCKOIHUH,
TU(PPaKIIHOHHBIC METOIbI HCCIICIOBAHUS | JIP. ).

3.AcTopusi pa3BUTHSA MeTO/I0B NOJYy4eHUs] HAHOMATEepPUAJIOB

OcHOBHBIE METOABI MOJyuYeHUs] HaHOMaTepuanoB. [lomyduenne HaHomopomkoB. Meton
I'neiitepa. Bxkiag COBETCKMX  YYEHBIX B COBEPIICHCTBOBAHWME METOJOB  MOJYYEHHS
HAaHOMATEPHAJIOB. DBOJIOLMS METOJIOB XMMHYECKON TEXHOJIOTHMH MOJYyYEHUS] KEPAMUYECKUX U
KOMITO3MIIMOHHBIX ~MAaTEpPHUANIOB C BBICOKUMHU DKCIUTyaTallAOHHBIMM  XapaKTEPUCTUKAMM.
Texuonoruu 3D-neuatu (3D-Printing),

4. YriiepoaHble HAHOMATEPHAJIBI.

Ucropus co3ganusi U pa3BUTHE YIIIEPOJHBIX HaHOMaTtepuanoB. DynepeHsbl, yriaepoIHbIe
HAaHOTPYOKH, TpadeH, HaHOoamMa3sl U ap. HoOeneBckue mnpeMun 3a  YIJIEPOJHBIC
HaHOMaTepHabl. Monudukamus yriepoaHblx HaHOMATepUaIoB.

5.Kepamnueckne 1 KOMIIO3HIMOHHbIE HAHOMATEPHAJIBI.

[Ipumepbl  KOMITO3WUIIMOHHBIX ~ MaTepuaqoB B  JApeBHOCTH.  Kiaccudukanus
KOMITO3UIIMOHHBIX MaTepuanoB. OCHOBHBIE THUIIBI CTPYKTYP KOMIO3WLIMOHHBIX MaTEpHalIOB.
Xapakrepuctuka HanojHutened. dusnyeckne M XMMHYECKUE CBOMCTBA HEOPraHUYECKUX U
OpPraHMYECKUX  KOMIIO3ULIMOHHBIX  MarepuaioB.  [lepcrieKTMBHBIE  KOMIO3ULIMOHHBIE
HaHOMaTepHuaybl. MeTaiokepaMuKa.

6. [TopucTbie HAHOMaTEePHUAJIbI H MEMOPAHBI.

JlpeBHue Ha”onopucTsele Marepuainsl. HoMeHkmarypa nmop MexayHapoaHOro coro3a Io
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qucTOM W npukiaaHod xumuu (1972rt.). OnpeneneHre MOPUCTOCTH PA3IMYHBIX BHIOB TIOD.
[Topucteie Martepuasibl paznuuHOW npupoasl. Hanomoputsiii yriaepon. MomekyispHbIE CHTA.
Mesomnopucteie Me30CTpYKTypHpoBaHHbie Matepuanbsl (MMM). HaHOKOMIO3UTBI Ha OCHOBE
MOJIEKYJISIPHBIX CUT. MemOpaHbl U MeMOpaHHble Ipouecchl. [lonnMepHble, MeTaluIMYecKHe,
KepaMHu4ecKre, KOMIO3UTHbIe MeMOpaHbl. TpekoBbie (uiabTpel. Haubonee mepcrnekTuBHbIE
00J1acT IpUMEHEHUs MeMOpaH.

7. HanoMaTepuaJbl B 3J1eKTPOHUKe. CeHCOopBblI.

IIporpecc B MHKpO- M HAHOIEKTPOHHMKE. IlomynmpoBOOHUKOBBIE HAHOCTPYKTYPHI:
KBAHTOBBIE SIMbl, HUTH U TOYKHU. [lonydeHne M NpuMEHEHHE KBAHTOBBIX ToueK. KBaHTOBBIN

nasep. KBaHTOBBII KOMIIBIOTED. DIIEKTPOXUMHUYECKHUE CEHCOPBI Ha OCHOBE
HAaHOCTPYKTYPUPOBAHHBIX MaTepuanoB. IIpyMHIUIIBI CTPYKTYpHOM OpraHu3aluu Marepuana
ceHcopa.

8. MarHUTHbIE HAHOMATEPHAJIBI.

CoBpeMeHHbIE U TIepCIIEKTUBHbIE MarHUTHBIE HaHOMaTepuaibl. OCOOEHHOCTH CTPOCHUS
U CBOMCTB HAHOCTPYKTYPHBIX MAarHUTHBIX MaTepHaoB. MarHuTHble HaHOMAaTEpHAalbl st
xpaHeHus: nHpopmanuu. BeICOKOKOIpIUTHBHBIE MaTepuaibl. MarHUTHbIE HaHOMAaTEepUaNbl AJIs
BBIJICTICHUS 1 OYMCTKH BemecTB. McTopust pa3paboTku, COBpPEMEHHOE COCTOSIHUE U TIEPCIICKTHBBI
MIPUMEHEHNS MATHUTHBIX KUJKOCTEH.

9. HaHoMalMHbI M HAHOYCTPOWCTBA.

AcceMmOnepsl W MOJICKYJsApHbIE MamuHbl. KoMmbloTepHble MoOAend. 30HIOBBIN
MUKPOCKOII KaK MaHHUMyIaTop aromamu. Hanomurtorpadusi. KoHBepTHpOBaHHE BHEITHHX
BO3ICHUCTBHUI (IHEPTHIO XUMHUYCCKON PEaKIIMH, CBETOBYIO, DJIEKTPHUYCCKYIO, TEIUIOBYIO SHEPIHIO)
B MEXAHUYECKYIO SHEPTUIO JABWXKEHUs. J[Ba THUIIAa MOJEKYJISIPHBIX MOTOPOB: TPAHCISLIUOHHBIN U
porop. HobGeneBckass mpemusi 3a NPOEKTUPOBAHWE M CHHTE3 MOJIEKYJISIpHbIX MamuH. CHHTE3
HaHoaBTOMOOUIS B Paiic-yHuBepcutere. Nanocar Race -mexnyHapoAHbIE COPEBHOBAHUS
HAaHOABTOMOOUJIEH.

4. 00beM y4eOHOH JUCHHILIMHBI

o B 3ageTHBIX B akanem.
Bun yueGHOM paboThI
eMHHIIAX Jacax
O0mas TpyA0eMKOCTh JMCHHMILJIMHBI 10 Y4eOHOMY IIAHY 4,0 144
AYAUTOPHBIE 3aHATHUS: 1,0 36
Jlexru (JIek) 0,5 18
[Mpaktuyeckue 3ausatus ([13) 0,5 18
CamocrosiTesbHas padora (CP): 3,0 108
Buja koHTpoOJs: 3a4eT / 3K3aMeH 3auer ¢
OLICHKOM
Bib1 yueGHoii paGoThi B 3aueTHbIX B actpoH.
€IMHUIIAX Jacax
O01masi TPYA0eMKOCTh THCIUTIMHBI 110 Y4e0HOMY MJIAHY 4,0 108
AYAUTOPHBbIE 3aHATHS: 1,0 27
Jlexrn (JIek) 0,5 13,5
[Mpaktuyeckue 3ausatus (I13) 0,5 13,5
CamocrosiTesbHas padora (CP): 3,0 81
Bua konTpoJsa: 3auer 3ader ¢
OLICHKOM

AHHOTanuA padoyeil MpOrpaMmbl AUCHUNIMHBI
«/lenoBoit nHOCTpaHHBIIT 513bIK» (B1.5.3)
1. Heap AMCUMIUIMHBI. TPUOOPETEHHE CTyACHTAMU OOIeH, KOMMYHUKATUBHOW W
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npoeCCHOHATBPHON KOMIIETCHIIMH, YPOBEHb KOTOPBIX  Ha OTHENBHBIX JTamax sI3bIKOBOM
MOATOTOBKM  IO3BOJIAET  MCIOJIBb30BaTh MHOCTPAHHBIN A3bIK IPAKTUYECKH Kak B
npodeccuoHanbHON (MPOU3BOACTBEHHOW W HAYYHOW) JCATEIBHOCTH, TaK M JUJIS IeJcH
caMmo00pa3oBaHMs.

2. B pe3yJibTaTe H3y4yeHHus JUCHUIJIMHBI CTYE€HT J0JIKEH:

O6nanate cienyrommu o6mekynbTypuasiMu (OK), obmenpodeccronansusivu (OIMTK) u
npodeccuonanbHbiMu ([TK) KOMIeTeHIUsAMIU

CIOCOOHOCTRIO K a0CTPaKTHOMY MBIIUIEHHUIO, aHanu3y, cuate3y (OK-1);

CIIOCOOHOCTBIO TOJIB30BaThCA T'OCYAAPCTBEHHBIM sI3bIKOM Poccuiickoii @enepanuu u
MHOCTPAHHBIM SI3BIKOM KaK CPEICTBOM JEJIOBOTO OOIICHHMSI, YETKO U SCHO M3JaraTh MpoOieMbl U
pelieHusi, apryMeHTupoBath BeBObI (OK-4);

TOTOBHOCTHIO K KOMMYHUKAIIMM B YCTHOH M MUCbMEHHON (hopMax Ha rocyAapCTBEHHOM
sa3bike Poccuiickoit @enepalinu 1 HHOCTPAHHOM SI3bIKE JIJIS1 PELIeHU 3a/1a4 IpoQecCuOHaTbHON
nesreaprocTr (OITK-1);

3Hamy:

- OCHOBHBIE  CIOCOOBI  COYETAEMOCTH  JIGKCMUECKHX  €IUHUI] U  OCHOBHBIE
CJIIOBOOOpAa30BaTeIbHBIC MOJICTIH;

- pyCCKHe SKBUBAJICHTHI OCHOBHBIX CJIOB M BhIpaK€HUH PO(eCCHOHATFHON peyH;

OCHOBHBIE TIpUEMbI M MeETOIbl pedepupoBaHHsS W AHHOTUPOBAHUS JIUTEPATYpPHI TIO
CIELNATIBbHOCTH,

- MACCUBHYIO M aKTHUBHYIO JIEKCHKY, B TOM YHCIE OOIICHAYYHYIO U CHEIHAIbHYIO
TEPMHHOJIOTHIO, HEOOXOIUMYIO JJisl pa0OTHI HaJl TUIIOBBIMU TEKCTaMH,

- mpuemMsbl paboThl C OPUTUHATIHHOU JTUTEPATYPOH MO CIICIIUATBHOCTH.

ymemy:

- paboTaTh C OPUTUHAIBHOM JUTEPATYPOH O CIEHUATBHOCTH

- paboTaTh CO CIIOBapeM;

BECTHU JICJIOBYIO MIEPENUCKY HA U3Y4a€MOM SI3bIKE;

- BeCTHM  pEUYEBYI0  JeATEIbHOCTh MNPUMEHHUTEIbHO K  chepe  ObBITOBOW U
npohecCHOHATEHOW KOMMYHHKAITUH,

61a0emo.

- WHOCTPAHHBIM SI3LIKOM Ha YpPOBHE MPOQPECCHOHAIBHOTO OOIICHWS, HABBIKAMH U
YMEHUSMH PEUECBOM ACATEIBHOCTH MPUMEHUTEIHHO K cepe ObITOBOW W mpodeccnoHaTbHOM
KOMMYHHKAITUH, OCHOBAMHU MTyOIMYHON peyH;

- dbopMaMu [1€JI0BOM MEpEenuCcKH, HaBbIKAMU TOJATOTOBKM TEKCTOBBIX JIOKYMEHTOB B
YIPABJICHUYECKOU 1eATENbHOCTH,

- OCHOBHOW MHOSI3BIYHON TEPMUHOJIOTHEHN CIEIHMATBHOCTH;

- OCHOBamH pedeprpOBaHUS U AHHOTUPOBAHUS JIUTEPATYPHI 1O CHEIIHATEHOCTH.

3. KpaTkoe cogepskaHue JUCHHUILINHBI

Beenenue. [IpenMer u poiib HHOCTPAHHOTO S3bIKA B JIETIOBOM OOIIIEHUH. 3a/1a4ll U MECTO
Kypca B IOJATOTOBKE MarucTpa TEXHUKHU U TEXHOJIOTUHU.

1. I'pamMmaruueckue TPYAHOCTH H3y4aemMoro s3blka: JIMYHbIE, TPUTSHKATENbHBIE U
IPOYNE MECTOMMEHHS.

Crpspxenue riarona-csizku. O6pasoBanue u ynotpediaenue GopM MacCUBHOTO 3aJ10ra.

[Topsinok ciI0B B PEAJIOKEHUH.

2. UreHne TeMaTUYECKUX TCKCTOB. «BBeacHue B XuMuU0», «J1.1. Mennenee», «PXTY

uM. JI.1. MenneneeBa». [lonsitue o Bugax 4reHus. AKTUBU3AIUA JICKCUKU MPOYUTAHHBIX
TEKCTOB.

3. IlpakTuka ycTHOW peun 1o Temam: «I oBopuM o cebe», «B ropome», «PaiioH, rae s
JKHUBY>.

Jlekcndeckne 0COOEHHOCTH MOHOJIOTHUECKOU pedr. Pe4eBoil STUKET JAeI0BOr0 OOMEeHUS
(3HaKOMCTBO, TPE/CTABJICHUE, YCTAHOBJICHUE U MOJJICP)KaHUE KOHTAKTa, 3alpoC M COOOIICHUE
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uH(pOpMaInH, MOOYKICHNUE K JCHCTBHUIO, BRIPAXKCHUE MPOCHOBI, COTIIACHS).

doHETHYECKUE XapaKTEPUCTUKHA U3ydaeMoro si3bika. OCOOCHHOCTH THAIOTUYECKON pedun
10 IPONJAEHHBIM TEMaM.

4. ['paMmMaTHYeCKHe TPYIHOCTH N3Y4aeMOTO SI3bIKa!

Nupunutue.  OOpasoBanue U ynorpeOieHne  MHOUHUTUBHBIX  OOOPOTOB.
BunoBpemenHbie (hOpMBI TTIaTr0JI0B.

5. M3yuaromee 9reHne TeKCTOB 1o TemaMm: «CTpyKTypa BemecTBa», «Heopranudeckas u
OpraHMueckas XHMHA, COeIWHEHHus yriaepoaa». Jlekcuueckne OCOOEHHOCTH JI€TOBOM
JTOKyMeHTaruu. TepMuHOJIoTHsI OM3HEC TUTEPATyPhl HA U3Y4aeMOM SI3bIKE.

6. [IpakTrka ycTHOU peun mo TeMe «CTyaeHdecKas KU3Hb».

CrunucTuyeckre U JIEKCUYeCKue 0COOCHHOCTH sI3bIKA JICJIOBOTO OOIIEHUS. AKTUBHBIA U
MaCCUBHBI TEMaTUYECKUH CIIOBApPHBIN 3amac.

7. 'paMmmaTryecKkre TPYAHOCTH U3y4aeMOro S3bIKa!

[Ipuyactus. Pa3nuyHbie BapuaHThl IEPEBO/Ia MPUYACTHI HA PYCCKUM s3bIK. [IprdacTHbIe

00OpOTHI U IPUEMBI UX TIEPEBOJIA HA PYCCKUH S3BIK.

CocnararenbHO€ HaKJIOHEHHE. THUIIBI YCITOBHBIX MPEANIOKEeHUH. BapuanTel nepeBoaa

MPEITIOKEHUH B COCIAraTeIbHOM HAKJIOHEHUH M YCIIOBHBIX MPEIIOKEHHH.

8. MHM3yuwaromee 4YTeHHE TEKCTOB IO TeMaTHKe: <«XUMHYecKass J1abopaTtopus»;
«M3mepenusB xumun». OpraHuzanus padOThl CO CHeUUaTbHBIMU cloBapsiMu. [loHsTHE O
pedeprpoBaHUH TEKCTOB MO CIIEHUATBHOCTH.

9. Ilpaktuka ycTHOU peun mo Temam: «CTpaHa H3y4aemoro sizbika», «IpoBeneHue
JIETTIOBOM BCTPEUN», «3aKIIOUCHUE KOHTPAKTa».

YcrHblif 00MeH nHpopMalen: Y CTHbIE KOHTAKThI B CUTYAIMX AET0BOTO OOIICHHS.

10. Msyuaromee YTeHWE CHEIUATBHBIX TEKCTOB. IIpuembr pabOTBI CO ClOBapeM.
CocraBnenue pehepaToB U aHHOTAIUH.

11. O3nakomMuTeNIbHOE YTCHHUE IO TeMaThuke. «B 0anke. ®uHAHCH»,; «/[eIOBBIC THCHMA,;
«Y CTpOMCTBO Ha pabOTy».

®opmbl nenoBoro nuchMma. [loHATHE AemoBoi KoppecnoHAeHIMU. [IpueMbl paboThl C
HHTEepHETOM U 3JIEKTPOHHOH IIOYTOM.

12. PazroBopHasi MpaKkTUKa JIEJIOBOTO OOIICHUS MO TeMaM: «XUMUYECKUE TEXHOJIOTHI,
«[Ipo6rieMbI HKOTOTHUI».

CooOmienue uHPOpMAIMU MO TeMe (MOHOJIOTHYECKOE BBICKAa3bIBAHHE) B paMKax

OOIICHAYYHO! U O0IIETEXHMUECKON TeMaTHUKH.

4. 00beM y4eOHOH JUCIHIIMHBI

B 3aueTHBIX B akanmewm.
Bunpl yue6HO# paboThI €IUHUIaX qacax
O0mas TpyA0eMKOCTh JMCIHILJIMHBI 10 Y4eOHOMY ILIAHY 4,0 144
AYIUTOpPHBbIE 3aHATHSL: 1,25 45
Jlexrn (JIek) - -
ITpaktuueckue 3anstus (I13) 2,5 90
Jlaboparopus - -
CamocrosiTesibHas padora (CP): 2,25 81
Bua koHTpoas: 3aueT / 3K3aMeH 0,5 IK3aMeH

(18)

B 3auerHbIx B actpos.
Bunsl yaeOHol paboThI €IMHULIAX yacax
O01asi TPY10€MKOCTh THCIUIIJIMHBI N0 Y4e0HOMY IJIAHY 4,0 108
AyIUTOpHBIE 3aHATHSL: 1,25 33,75
Jlexrn (JIek) - -
IMpaktuueckue 3anstus (I13) 1,25 33,75
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Jlaboparopus - -

CamocrosiTesibHas padora (CP): 2,25 60,75

Bua koHTpoJs: 3aueT / 3K3aMeH 0,5 IK3aMeH
(13,5)

AHHOTanuA padoyeil MPOrpaMmbl AUCHUNIMHBI

«Du3nyecKue 1 XHMHYECKHE CBOIICTBA HAHOMAaTepHaoB U HaHocuctem» (61.5.4)

1. Heab AUCHMIUVIMHBI - TPUOOPETCHHME 3HAHWW, YMEHUH, BIAJCHUNW U (PopMUpOBaHHE
KOMIIETCHIIM B 00MacTH (PU3MYECKHX M XUMHUYECKHX CBOWCTB HaHOMATEPUAIOB, HA KOTOPBIX
OCHOBaHO IMPUMEHEHHE HAaHOMATEepHAIOB M JalbHeiIlee pa3BUTHE XUMHUYECKONH TEXHOJIOTUU
HAHOMAaTEPHAJIOB.

2. B pe3yabTaTe u3yueHHs IMCUMILIMHBI 00y4aloluiics M0 NporpaMMe MarucTpaTyphbl
JMOJIAKEH:

Ob6nanate cienyrommu o6mekynsTypuasiMu (OK), obmenpodeccronansusivu (OIMTK) u
npodeccuonanbHbiMu ([TK) koMIeTeHITUAMIU

TOTOBHOCTBIO ~ CaMOCTOSITENIbHO ~ BBIMOJHATH  HMCCIEAOBAaHHWA HAa  COBPEMEHHOM
00opynoBaHuU U MpUOOpax (B COOTBETCTBUU C IICISIMH MAaruCTEPCKON MPOTpaMMbl) U CTaBHUTh
HOBBIC HccienoBaTenbekue 3aaaun (OK-7).

CIIOCOOHOCTBIO  CaMOCTOSITENIBHO pa3BUBATh 0a30Bble 3HAHUS TEOPETHUYECKHX U
MPUKIAIHBIX HAyK MPU MOJAEITUPOBAHUHU, TEOPETUUECKOM M IKCIEPUMEHTaIbHOM HCCIEA0BaHUN
MaTepualioB U MPOIEeccoB B npodeccuonanbHoit aesrensHocT (OI1K-3);

TOTOBHOCTBIO TPOBOAMTH TATEHTHBIM TOWCK, HCCIENOBaTh MAaTEHTOCIOCOOHOCTh H
MOKAa3aTeM TEXHUYECKOTO YPOBHS pPa3pabOTOK U WCIONb30BaTh MPOLEAYPHl 3alIUTHI
UHTE/UIEKTyaabHON cobcTBenHOoCTH (OITK-7);

TOTOBHOCTBIO TPOBOAMTH JKCHEPTHU3Y MPOIECCOB, MAaTEPHAIOB, METOJIOB HCIIBITAHHIA
(OIIK-8);

CIIOCOOHOCTBIO K CaMOCTOSITEIbHOMY OCBOCHHMIO HOBBIX METOJIOB HCCIEIOBaHUA U
U3MEHEHHI0O HAy4yHOT0, Hay4HO-TIEJarormuyeckoro " TMPOU3BOACTBEHHOro mpoduis cBoei
npodeccuonanbHou aeatenbHoctd (OITK-9).

CIIOCOOHOCTBIO HCIIOJIB30BATh HA MPAKTUKE COBPEMEHHBIE NMPEACTABICHUS, O BIMSHHUU
MHUKpPO- U HAHO-CTPYKTYpbl Ha CBOMCTBA MAaTEpHUANIOB, UX B3aMMOJEHUCTBUM C OKpPYXKarollen
CpezIo, MOJIIMH, SHEPIreTHYCCKUMHK YacTuIlaMu U u3inydeHuem ([1K-4);

CIIOCOOHOCTBIO CAMOCTOSITEIFHO OCYIIECTBIATH COOp NaHHBIX, U3Yy4aTh, aHATHU3UPOBATH
1 0000111aTh HAYYHO-TEXHUUECKYI0 HH(OPMAITUIO 110 TEMAaTUKE UCCIIeIOBaHMs, pa3pabaThIiBaTh U
UCIIOJIb30BaTh TEXHUUECKYIO JJOKYMEHTAIUIO B ipodeccuonanbuoil nestenbHocTH ([TK-5);

TOTOBHOCTBIO MPOBOJUTH BHIOOP MaTepHasioB ISl 33JaHHBIX YCIOBHM SKCILTyaTalluu C
y4eToM TpeOOBaHWN HANEKHOCTH U JIONTOBEYHOCTH, SKOHOMHYHOCTH U IKOJOTUYECKUX
MOCNEACTBUM HMX TNPUMEHEHHS Ha OCHOBE 3HAHHUS OCHOBHBIX THUIIOB HEOPraHHMYECKUX U
OpPraHUYeCKUX MATEPUAJIOB Pa3IMYHOrO Ha3HAUCHUS, B TOM uncie HaHomarepuainos ([1K-7);

TOTOBHOCTBIO ~ CaMOCTOSITEIBHO  MPOEKTUPOBAaTh  TEXHOJOTHYECKHE  IPOLIECCHI
MIPOM3BOJICTBA MaTepUaia U U3JICIIMI U3 HEero ¢ 3aJaHHbIMU Xapaktepuctukamu ([1IK-14);

3Hamy:

COBpEMEHHBIC HAy4YHbIC JOCTH)KCHUS M TEPCICKTUBHBIC HAIpaBICHUS paboOT B obOmacTu
bu3NYECKUX U XMMHUYECKUX CBOMCTB HAaHOMAaTEPHAJIOB,;

COBpEMEHHBIC TIPEICTABICHUS O (UIMKO-XMMHUYECKUX MEXaHU3Max U MpoIieccax,
MPOTEKAIONIUX MTPU UCTIONIb30BAaHIUHM HAHOMATEPHAJIOB,;

(U3NKO-XUMHUYECKUE CIIOCOOBI YIpaBieHHUs] CBOMCTBAMM HaHOMAaTEpUAIOB, MOAM(UKAIINN
HAaHOMAaTEepHaJIOB,;

MPOTHO3UPOBAHUE PA3BUTHS (HYHKIIMOHATHLHBIX HAHOMATEPHAIOB HA OCHOBE UX (DU3MUECKUX
Y XUMUYECKUX CBOMCTB.



ymemsy:

— TPOBOJIUTH AaHAINW3 HAYYHO-TEXHUYECKOW wuHpopmanuu, B o00sactTd (GU3HYECKUX U
XUMUYECKHX CBOMCTB HAHOMATEPHUAJIOB,;

— omnpenensate  3hHEKTUBHBIE (UBUKO-XUMHUYECKUE  METOJIbI CO3JIaHUS  HOBBIX
(GyHKIIMOHAJIBHBIX HAaHOMATEpUAJIOB C KOMIUJIEKCOM 3a/laHHBIX CBOMCTB JJisi KOHKPETHBIX
obrnacreil MPUMEHEHHUS,

— TMPUMEHSATh TEOpPEeTUYECKHWE 3HaHUS (UBUKO-XMMHUYECKUX CBOMCTB COBPEMEHHBIX U
NEePCIEKTUBHBIX HAHOMATEPUAJIOB ISl PEIICHUS UCCIIE0BATENbCKUX U MPUKIIAJAHBIX 3a/1a4, B
TOM YHUCJI€ B MEXIUCIUTIITNHAPHBIX 00TIaCTsIX.
enadems:

HaBBIKAMU pabOTHl C HAYYHO-TEXHHUYECKOW, CIIPABOYHOM JHUTEpaTypoil M 3JIEKTPOHHBIMU
pecypcamu, 3aTpardMBalOUMMHU (yHIAMEHTAJbHbIE M TPAKTUYECKHUE AacCleKThl  CO3JaHHs
COBPEMEHHBIX HAHOMATEPHAJIOB;

CIOCOOHOCTBIO K KPUTHYECKOMY aHaJIM3y M OIEHKE COBPEMEHHBIX HAyYHBIX JTOCTHXKEHUH,
BBIABJICHUIO TPOOJIeM U (HOPMYIHPOBAHUIO TOAXOMOB IS PEIICHUS HCCIEI0BATEIbCKUX H
MPAKTUYECKHX 3a7[ad B 00JaCTH HAHOTEXHOJIOTUU U HAHOMAaTepHasoB.

MeToAaMu paboThl C HAyYHO-TEXHUYECKOH, CIPaBOYHON JHUTEpaTypod M SIEKTPOHHO-
OMOIMOTEYHBIMU pECypcaMH IO TEOPETUYECKMM U TEXHOJIOTMYECKUM acnekTtaM (usmuko-
XUMUYECKUX CBOMCTB U XMMUYECKON TEXHOJOTUHA HAHOMATEPHAJIOB;

HaBbIKAMU HAXOXJIEHHUS W UCIHOJb30BAaHUS CIPABOYHBIX JINTEPATYPHBIX JAaHHBIX U
KOMIBIOTEPHBIX 0a3 JaHHBIX IO COCTaBY, CTPYKType U (DU3MKO-XUMHYECKHM CBOHCTBAM
OCHOBHBIX TUIIOB (PYHKIIMOHAJIBHBIX U KOHCTPYKIIMOHHBIX HAHOMATEPHAJIOB.

3. KpaTtkoe coep:kaHue JUCHUITUHBI

Moayanb 1. dusnyeckue cBOHCTBA HAHOMATEPHAJIOB M HAHOCTPYKTYP.

1.1BBenenne. Mexanuveckne CBOiCTBA HAHOMATEPHUAJIOB

Mexanuueckue CBOIiCTBa HaHOMAaTEPHUaJIOB. [IpouHOCTB, IUIACTUYHOCTE,

CBEpXIUIaCTUYHOCTb M JPYrM€ [apaMeTpbl, OIpPENCAIONINE MEXaHMYECKHE CBONCTBA

HaHOMAaTepHalloB. AHU30TPONUS MEXaHWYECKHX CBOWCTB. BnmsHue mopdosoruu, CTpyKTypbl

HAaHOYACTHI] HA MEXAaHWYECKHUE CBOMCTBA. BiIMAHME HAHOCTPYKTYp HAa MEXaHHUYECKHE CBOMCTBA

HAaHOKOMIIO3UTOB. BiusHue OpHEeHTaluMu AaHU30TPOIHBIX HAHOYACTHI HAa MEXaHHYEeCKue

CBOWCTBAa HAHOKOMITO3UTOB.

1.2. Tuddy3us no Mexkda3sHbIM rpannnamM. 3epHorpanuunas 1uddysus.
Ocobennoctn AU QPY3MOHHBIX MPOIECCOB Ha Mexda3HbIX TpaHuuax. Mojenu
3epHOrpannuHoil  auddy3un. 3epHorpannyHas nuddy3us B TOHKMX IUICHKAax. BiusHue

CTPYKTYpBI rpaHull 3epeH Ha muddysuo. duddysus u gedexrsr ctpykTypbl. OcoOEHHOCTH

3epHOrpaHnyHOM Juddy3un B HAHOKPUCTAUIMYECKUX MaTepHanax OKCIepUMEHTaJIbHbIe

METOJIBI JUISl ONIPEICIICHUS [TapaMeTPOB 3EPHOTPAHUTHON U] Py3um.

1.30co6ennocTu mexanusma au¢¢y3un BemecTB B HAHONMOPUCTHIX MaTepUasiax.
OcobeHHOCTH TIepeHoca BELIECTB Yepe3 MeMOpaHbl, UMEIOIINE HAHOPAa3MEPHBIE MOPBHI.

Hanodunerpamus.  Mexanusm  HanouinbTparuu.  KanwmnspHo-QUIBTPAIMOHHBIA U

TG Py3MoHHBIN (pakTOpsl TepeHoca. Poib 3IeKTpOCTaTHUECKOro B3aMMOACHUCTBUS HOHOB

paszenseMoro pacrBopa C marepuaioM MmemOpanbl. PasgenenHusi coieit ¢ MOHOBaJIEHTHBIMHU

KaTHOHAMHU M aHMOHAMHM, pa3/ieJieHHe OpraHMYEeCKHX BEUIECTB C MOJIEKYJIIPHONH Maccoil Ooiee

200 D, paznenenne cosieil, ¢ MOHaAMH, UMCIOIIMMH Pa3IMYHYI0 BaJICHTHOCTh. COBpEMEHHBIC

TUIBI HAHO(WIBTPALMOHHBIX MEMOPaH.

1.4.0co0eHHOCTH MATHUTHBIX CBOHCTB HAHOMATEPHAJIOB
Bnusinue pasmepa dactuil Ha MarHUTHbIE CBOMCTBAa. OCHOBHBIE MapaMeTpPhl, 3aBUCAIINE

OT pa3MepHoro ¢akropa. FMI3MeHeHre KOOPIUTUBHOW CHIIBI C YMEHBIIICHHEM pa3Mepa MarHUTHOU

yactunpl. Ilepexon B cynepnapamarHuTHoe cocTosiHue. OCOOCHHOCTH THCTEPE3UCHBIX CBOWCTB

MEJIKUX YacTHll. MarHuUTHbIE CBOICTBAa HAHOYACTUIl OKCHUJOB JKeje3a pa3jMuyHOro pa3mepa u

CTpYKTYpbl. OcoOeHHOCTH  (pyHIAaMEHTaJIbHBIX CBOMCTB MAarHeTMKOB B TOHKOIJIEHOYHOM
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coctossHUU. Pollb MOBEPXHOCTH U pa3MepHOro Qaktopa B (GOPMUPOBAHUM MATHUTHON
aHU30Tponuu. MaruutHele )kuakocTu. IloBeneHue Bo BHETHEM MarHUTHOM IIOJIE.

Moayab 2. XuMu4yecKkHe CBOCTBA HAHOMATEPHAJIOB M HAHOCTPYKTYP

2.1. AncopOuusi Ha HAaHOMAaTepPHAJIaX.

PasmepHnbIiif a3d ekt Mex(azHOro HATHKEHHS: 3aBUCUMOCTh MEeK()a3HOTO HATSHKEHUS OT
pasmepa HaHoudactull. OrmpeneneHue TOBEPXHOCTHOIO HATsDKEHUsS HaHoyacTull. BrusHue
BEJIMYMHBI TIOBEPXHOCTHOW SHEPTUU Ha MPOIECC aJAcOpOIMU HAaHOYACTUIIAMH. AJICOPOITMOHHAS
éMKocTh HaHO4acTUll. CKOpPOCTh aIcOpOIIMU HAa HAHOYACTHUIIAX.

2.2. OcoGeHHOCTHM KHHETHMKH TIpouleccoB B rerepoda3HbIX CcHCTeMax ¢
HAHOCTPYKTYPaMHu.

Judpdy3nOHHO-KHHETUYECKHE  MOJAENTM KHHETUKH TMPOIECCOB B  CHUCTEMax ¢
HaHOCTpYKTypamu. KuHeTHueckne OCOOEHHOCTH MPOTEKaHWsI XMMHUYECKHUX IMPOLIECCOB Ha
MOBEPXHOCTH HaHoyacTuil. lMcmonp3oBanue HaHOKaTanu3aTopoB. CrocoObl cTabuimu3anuu
HaHoyacTHll. [IpHUnMHBI HU3KOM YCTOWYMBOCTH BEHIECTB B HAaHOKPHCTAJUIMUECKOM COCTOSIHHH.
Crabunuzanus (GopMbl U pa3MEpOB HAHOKPUCTAJUTUTOB.

2.3.Bbicokasi peaKIIHOHHAS CTIOCOOHOCTH HAHOYACTHII.

Brnusinue pasmepa gacTuil Ha OCOOCHHOCTH UX XUMHUYECKHX CBONCTB M PEAKIHOHHYIO
criocoOHOCTh. Paszmepnbie 3¢ dexTrl. [IpudnHbl BOSHUKHOBEHHS pa3MePHBIX 3P (HEKTOB.

2.4.0c00eHHOCTH XMMHUHU HAHOKJIACTEPOB.

MonekynsipHble JUTraHHble KjacTepbl. be3murangHple MeTaUIMYeCKHE KIACTephl.
OO01mure TeHACHIIMA U3MEHEHHSI CBOWCTB KJIACTEPOB B 3aBUCUMOCTU OT HyKJeapHOCTH. OcoObie
TOYKH Ha 3aBUCHUMOCTSIX OT HYKJICAPHOCTH, OTBEYAIOIINE TaK Ha3bIBAEMbIM Maru4eCKUM YHCIIaM.
AHOMaIIMK PEaKIMOHHOW CIOCOOHOCTH KIJIACTEPOB B Ta30BOM (a3e, COOTBETCTBYIOIIME ITHM
yucinaM. CBs3b PpPEAaKIMOHHOW CMOCOOHOCTH CMEIIAHHBIX KJIACTEPOB C HMX OJEKTPOHHBIM
CTPOCHHUEM U F€OMETPUEH.

2.5.Anre3usi HAHOYACTHUI] HA PA3JIUYHBIX MOBEPXHOCTSAX.

AJre3suoHHass MPOYHOCTh COCNWHEHUS «aare3uB-cyOocTpar». DakTopbl, BIUSAIOIMIAE HA
BEJIMYMHY AaAr€3MOHHOM MpPOYHOCTH. Teopum axare3uu. I[IpuuvHBI TOBBIIMIEHHON aare3uH
HaHOYACTHIl. BiusHue M30BITKA TMOBEPXHOCTHOW JHEPTHM Ha aJre3MOHHOE B3aWMOJICHCTBUE
HaHoyacTHUll. Meroabl ompeaeneHus aaresuu. OrnpeneneHUe aaAre3ud HAHOYACTHUI[ MYTEM
MOJICITUPOBAHUS. AAre3ust IICHOK U HAHOCTPYKTYPUPOBAHHBIX (HAHOKOMITO3UTHBIX) IIOKPBITHIA.

4. 00beM y4eOHOH JUCIHIJIMHBI

o B 3aueTHBIX B akanewm.
Bun yaeOHO# paboThI
eAMHUIIAX qJacax
O01as TPyA0eMKOCTh JUCHUIIHHBI 110 Y4e0HOMY TUIaHy 5,0 180
AyIMTOpHBIE 3aAHATHS! 1,5 54
Jlexrn (JIek) 0,5 18
IMpaktuueckue 3ansarus (I13) 0,5 18
JlaGopaTopus 0,5 18
CamocrosiTesibHas padora (CP): 2,5 90
Buja koHTpoOJs: 3a4eT / 3K3aMeH 1,0 IK3aMeH
(36)
Buz yueGHo# paboTs! B 3auerHbIx B actpon.
eAMHUIIAX gacax
O0mas TPyA0eMKOCTh JMCHMILJIMHBI 10 Y4eOHOMY IIAHY 5,0 135
AYAUTOPHBIE 3aHATHUS: 1,5 40,5
Jlexru (JIek) 0,5 13,5
[Mpaktuyeckue 3ausatus ([13) 0,5 13,5
JlaGopaTopus 0,5 13,5
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CamocrosiTesbHas padora (CP): 2,5 67,5

Buja koHTpoOJs: 3a4eT / 3K3aMeH 1,0 IK3aMeH
(27)

4.4.2006913aTeIbHbIE TUCHUTLUIMHBI BAPUATHBHOI YacT (00s13aTe/IbHbIE TUCHHIIJIHHBI)

AHHOTanus padoyeil NPOrpaMMbpl JUCHHUILIMHBI
«JlomosHuTEIbHBIE IJIaBbl MaTeMaTukn» (B1.B.O/1.1)

1. Heab AMCUHUIUIMHBI - 3HAKOMCTBO C COBPEMEHHBIMH METOJAMHU CTaTUCTHYECKOU
00paboOTKH SKCHEPUMEHTATIBHBIX TaHHBIX C HCHOJB30BAaHHEM CpPEACTB HH(POPMAIIMOHHBIX
TEXHOJIOTUI Ha OCHOBE yIITyOJEHHOTO M3yUYEeHHUs Kypca MaTeMaTUYeCKON CTaTUCTUKH.

OCHOBHBIMH 32/Ja4aMM JMCIUIUIMHBl SBJISIOTCS. IIOJMy4YEeHHE MPEACTaBICHUNA 00
aKTyaJbHBIX MPOOJIEMax MCHOJIb30BAaHUA CTATUCTHUECKUX METOAOB B XUMHH U XUMHYECKOU
TEXHOJIOTUH, a TaKKe MpPaKTHUYECKas pealn3alis OCHOBHBIX IOIXOAOB K aHAIM3Y JAaHHBIX C
UCIIOJIb30BAaHUEM BEPOSTHOCTHO-CTATUCTHYECKUX METO/IOB.

2. B pe3yibTaTe H3y4eHHs! AUCHUTIIMHBI 00YYAIOIMIACS 110 MPOrpaMMe MarucTpaTypsbl
HOJIZKeH
Obnaoame cnenyonmmu  oomekyapTypusiMa  (OK), o6menpodeccronansusivu  (OIIK) u
npodeccuonanbHbiMu ([TK) KOMIeTeHITUAMIU

CIIOCOOHOCTBIO  CaMOCTOSITETIPHO  pa3BHBAaTh 0a30BbIE 3HAHHMS TEOPETHYECKHX U
NPUKIIAJHBIX HAyK MPU MOJEIMPOBAHUH, TEOPETUUECKOM U HKCIEPUMEHTAIHLHOM HCCIICAOBAaHUH
MaTepHaIoB U MpoIeccoB B mpodeccroHansHol aesrensuoctu (OITK-3);

CIOCOOHOCTBIO ~ HCIIOJIB30BaTh ~ METOJBl  MOJCITUPOBaHMSA W ONTHUMM3AIINY,
CTaHAAPTU3AIMKA WU CEepPTUUKANNHU IS OLEHKH M IPOTHO3WPOBAHMS CBOWCTB MaTEpPHUANOB U
3P PeKTUBHOCTH TexHOJIoruueckux mpoieccon ([1K-2);

3HAMb:

OCHOBHbIE TPUEMBI W METOABI OOpPabOTKM CTAaTHCTUYECKONW HMH(GOpPMAIMU: pacyér
BBIOOPOYHBIX XapaKTEPUCTUK CIyYalHBIX BEJIMYMH, UCHOJIB30BAHUE CTATHCTUUYECKUX THITOTE3 UL
nepeHoca pe3yabTaToB BEIOOPOYHOTO 00CIIEI0BaHNS Ha TeHEPAILHYIO COBOKYITHOCTb;

METO/IbI PETPECCHOHHOTO M KOPPEJISIMOHHOTO aHAIN3A;

OCHOBBI JCIIEPCUOHHOTO aHAJIN3a;

METO/IbI aHATN3a MHOTOMEPHBIX TAHHBIX;

0a30ByI0 TEPMHUHOJIOTHIO, OTHOCSIIYIOCS K TEOPETHMYECKOMY OMHCAHHIO OCHOBHBIX
NePCIEKTHUBHBIX HAIPaBICHUI pa3BUTHUS METOI0B 00pabOTKH SKCIIEPUMEHTAIBHBIX JaHHBIX;

ymemb.

AHATM3UPOBATh U KPUTHYECKU OLICHWBATh COBPEMEHHBIC HAy4YHbIE JJOCTI)KEHHS B 001aCTH
CBOMX HAaYYHBIX UCCIICIOBAHUIA;

UCTIONIB30BaTh TOJTYYEHHBIC 3HAHUS U PEHICHUS MPO(PECCHOHANBHBIX M COIHAIbHBIX
3a/1au.

enademsy:

06a30BOi  TepMHUHOJOTMEH,  OTHOCAIIeWcs K  CTaTHCTUYECKOM  oOpaboTke
9KCHEPUMEHTAIBHBIX JaHHBIX;

MPaKTUYECKUMH HaBBIKAMU OOpaOOTKHM CTaTUCTHYECKONM HH(OPMAIMU C HMCHOJIB30BAaHUEM
MH(OPMAIOHHBIX TEXHOJIOTHUI;

METOJ0JIOTHEN COBPEMEHHBIX HAyUHBIX UCCIICIOBAaHUM, KDUTUYECKON OLICHKOH TOITY4EHHBIX
pE3yIbTaTOB, TBOPYECKHM AaHAIM30M BO3HHUKAIONIMX HOBBIX MNPOOJIEeM B O0JAaCTH XHMHH H
XUMHYECKOU TEXHOJIOTHH.

3. Kparkoe conepikanue JHCUHMIIUHBI

Beenenne.

OCHOBHBIE CTaTHCTUYECKUE METO/Ibl aHAIN3a SKCIIEPUMEHTATIBHBIX TaHHBIX.

11




1. OcHOBBI MATEMATHYECKON CTATHCTHKH.

3amaun MaTeMaTUYeCKOW CTaTUCTUKUA. Bpioopku. CraTucTHueckoe pacrpeaeicHne
BbIOOpKU. VHTepBanpHas TabiwIa, TUCTOrpaMMa dYacTOT. THIBI W3MEPHUTENBHBIX KA.
CTraTuCTHYECKHUE OICHKH MapamMeTpoOB paCHpEACNICHUs], MX CBOWCTBAa. TodeuHbIE OIEHKHU.
WHTepBasibHbIE OLIEHKM IIapaMeTpoB pacnpeaeneHus. lIpoBepka CTaTUCTMYECKUX THUIIOTES.
OcHoBHbIE TOHATHS. CXeMa MPOBEPKHU TUIIOTE3HI.

IIpoBepka rHMIOTE3Bl O BHUAE pPaCIpPEICICHUS. XZ—KpnTepHﬁ cornacusi IIupcona.
CpaBHeHME [ABYX JHCHEPCUUA HOPMAJIbHBIX pacrnpeneneHuii. CpaBHEHUE JBYX CPEIHUX
HOPMAJIbHBIX PaCIpPECICHHUH.

2. CraTucTHYecKHe MeTO/Ibl AaHAJIN3a TaHHBIX

PerpeccuonHslii U KOpPpEJALMOHHBIA aHanu3. JIMHENHas perpeccusi, MHOXECTBEHHAs
nuHenHas perpeccus. OrneHKa ypoBHEH 3HAYUMOCTH KO3(PQHUIIMEHTOB PETrpecCHOHHOTO
ypaBHeHHs. MoJenu HeNMHEHHBIX perpeccuil. Brrumcnenne koddduuueHta Koppensuu
[lupcona mo BBHIOOPOYHBIM JaHHBIM. [IpoBepka THIMOTE3bl 3HAYUMOCTH KO3 UIIHEHTA
Koppensiiun. Panrossie koad¢unrentsl koppensainun Crnupmena u Kennanna. JlucrnepcnoHHbIH
AHaAJIU3: MIOHATHE JUCIIEPCUOHHOTO AHAJIN3a, OCHOBHBIE OINPEEIICHHUS.

OnHodaKTOPHBIN U ABYX(PAKTOPHBIM JUCTIEPCUOHHBIN aHAIN3.

3. Crarucruyeckass o0padoTka MHOrOMEpPHBIX [JaHHbIX HasHauenue wu
KJaccu(uKalus MHOTOMEPHBIX METOJ0B. Meronbl mpenackazaHus. MeToasl KiacCu(pUKAIIH.
MHOromMepHbIii perpecCMOHHbIN aHanu3 MHoXecTBeHHasi perpeccus. DaKTOpHBIN aHAIN3
OCHOBHBIE TIOHATHSI M TIPEATIONOKEHUS (haKTOpHOTO aHaimm3a. OOmmiA anroput™. OCHOBHBIE 3Tarlbl
dakTopHoro aHanmm3a. JluckpumuHaHTHBIA aHaM3 OCHOBHBIE TIOHITHS M TPEATIOIOKECHUS
JTUCKPUMHUHAHTHOTO aHanw3a. JIMCKpUMUHAHTHBIA aHAIM3 KaK METOJl KiacCU(pHUKAIMU OOBEKTOB.
Krnacrepnsriii ananus. O01mas XxapakTepUCTHKAa METOIOB KJIAaCTEPHOTO aHainu3a. Mephl CX0JICTBaA.
Wepapxuyeckuii kinactepHsiid ananus. Metoxa K-cpennux. Kpurepun kauectBa kiaccuuKaimy.

KomnbroTepHBId aHAIM3 CTaTUCTUYECKUX JAHHBIX XapaKTepUCTUKA M OCOOCHHOCTH
noctpoenust maketoB Excel, MathCad, SPSS, Statistica.

3akJ/r0ueHue.

4. 00beM y4eOHOH JUCHHILIMHBI

B 3aueTHEBIX B akanem.
Bunst yaeGHOI paboThI eIUHUIAX Jacax
O01asi TPY/10eMKOCTh THCIUIIJIMHBI N0 Y4e0HOMY IJIAHY 2,0 72
AYyIUTOpHBIE 3aHATHSL: 0,5 18
Jlexrn (JIek) - -
IMpaktuueckue 3anstus (I13) 0,25 9
JlaGopaTopus 0,25 9
CamocrosiTesbHas padora (CP): 15 54
Buj koHTpoIs: 3a4eT / 3K3aMeH - 3a4yer

B 3auerHbIX B actpon.

Buapr yue6HO# paboThI €IUHUIAaX qacax

O0mas TpyA0eMKOCTh JMCIHILJIMHBI 10 Y4eOHOMY ILIAHY 2,0 54
AYIUTOpPHBIE 3aHATHSL: 0,5 13,5
Jlexru (JIek) - -
ITpaktuueckue 3austus (I13) 0,25 6,75
Jlaboparopus 0,25 6,75
CamocTosiTesibHas padora (CP): 1,5 40,5
Buja koHTposs: 3aueT / IK3aMeH - 3ayer
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AHHOTanus padoyeil NPOrpaMMbl JUCHHUILJIMHBI
«KBanToBas mexanuka» (b1.B.0O/1.2)

1. lenn u 3a7a9u TUCHUTLIMHBI

Heab0 AUCHMIUIMHBI SBISICTCS TPUOOpPETEHUE CTYNCHTaMH 3HAHHWHA IO OCHOBHBIM
paszzaenam GU3MKH U YMEHHUIO PUMEHSTh X B IPYTHX €CTECTBEHHOHAYUYHBIX JTUCIUILTHHAX.

OCHOBHBIMH 33Ja4aMH JUCHUILUINHBI, PEIICHUE KOTOPHIX 00ECIICUYNBACT JTOCTHIKCHHE
[eJH, SBISIOTCSA: (POPMUPOBAHUE TIPEICTABICHUNA 00 OCHOBHBIX (PM3WYECKUX 3aKOHAX MPHUPOIBI
U METOJaX TEOPETUYCCKHX HCCICIOBAHUN DPa3IMYHBIX (PU3MUECKUX SIBJICHHUH, a TaKXe IaTh
MPEJICTABICHHS O COBPEMEHHBIX IKCIIEPUMEHTAIBHBIX METO/IaX HCCIEIOBaHUS.

2. TpeOoBaHus K pe3yJbTaTaM OCBOEHHSI JUCIHUNIMHBI
B pesynbrare n3ydeHus AUCHUILTAHBI CTYJIEHT TOJDKEH:

Ob6nanate cienyrommu o6mekynsTypuasiMu (OK), obmenpodeccronansusivu (OIMTK) u
npodeccuonanbHbiMu ([TK) KOMIeTeHITUAMIU

CIOCOOHOCTRIO K a0CTPaKTHOMY MBIIUIEHHUIO, aHanu3y, cuate3y (OK-1);

CIIOCOOHOCTBIO  CaMOCTOSITEIBHO pa3BUBATh 0a30Bble 3HAHUS TEOPETHUYECKHX U
NPUKIIAQJIHBIX HAYK TP MOJCIHPOBAHUH, TEOPETUIECCKOM U IKCIIEPUMEHTAIHHOM HCCIICAOBAHUH
MaTepualioB U MPoIeccoB B npodeccuonanbHoit aesrensHocT (OI1K-3);

CIIOCOOHOCTBIO TOHMMAaTh (HU3WYECKHE M XHMHYECKHE IPOIECCHI, MPOTEKAONINe B
MatepHaiax MpH UX MoiydeHuH, 00paboTKe U MOJU(DHUKAIIMH, UCTIONB30BaTh B UCCIACIOBAHUSIX U
pacuerax 3HaHHS O METOAAX HMCCIIEOBaHUs, aHAIN3a, TUAaTHOCTUKHA U MOJICITMPOBAHUSI CBOMCTB
BEIIECTB (MaTepHaoB), MPOBOJUTH KOMIUICKCHBIC HCCIICAOBAaHUS, PUMEHSS CTaHIApTHBIC U
ceprudukanpronsie uensiranus (ITK-3);

3HamMb.

- pu3nuecKre OCHOBBI MEXaHUKH, (DU3UKH KOJIeOAaHUH U BOJIH, dJICKTPUIECTBA U
MarHeTh3Ma, JICKTPOAMHAMUKH, CTATUCTUYCCKON (PU3UKH U TEPMOTUHAMUKH, KBAHTOBOM
busuky;

- cMbICH QyHIAaMEHTATbHBIX (PU3NYCCKUX 3aKOHOB, IPUHIIUIIOB U TIOCTYJIATOB; UX
(OpPMYITHPOBKH U TPAHHIIBI TPHMEHUMOCTH;

- CBSI3b IIMPOKOT0 Kpyra (U3NYCCKHUX SBJICHUH ¢ (yHIaMEHTAIbHBIMU TIPUHIMITAMHA
3aKOHaMU (HU3UKH;

- OCHOBHBIE METOBI PEUICHUS 33124 IO ONMHCAHUIO (PU3NIECKUX SBICHUH,

- METOJIbI 00PaOOTKH PE3YyIHTATOB (PU3UIECKOTO IKCIIEPUMEHTA.

ymemb.

-IPUMEHATH TEOPETUYCCKUE 3HAHUS U SKCIIEPUMEHTAITLHBIC METO/IbI UCCIICIOBAHUS TIPU
penieHnu mpodecCHoHANBHBIX 3a7ad;

-IIPOBOJIMTH PACYETHI, OCYIIECTBISTH AaHAIHM3 M HAa OCHOBE 3TOTO JIeNIaTh 000CHOBaHHBIE
BBIBOJIbI,

- aHAJIM3UPOBATH PE3YJbTATHl HAOIIOICHUI U SKCIIEPUMEHTOB C IPUMEHEHUEM OCHOBHBIX
3aKOHOB U TIPUHIIUIIOB (DH3UKH;

- OTIPE/ICIISITh XapakTep (PU3NIECKUX MPOIECCOB M0 KOMITIEKCY KCIIEPUMEHTAIBHOM
UH(OPMALIMU TIPU IOMOIIN TpadUKOB, TAOIHII U YpaBHEHUH;

- MPEJICTABIATh 00pa0OTAaHHYIO SKCIIEPUMEHTAIBHYIO M TEOPETUUYECKYI0 HH(POPMAIIHIO B
YCTHOU ¥ MUCBbMEHHOH ()OpME, B TOM UHUCIIE C UCTIOIB30BAHUEM COBPEMEHHBIX KOMIBIOTEPHBIX
TEXHOJIOTHI.

enademy:

- HaBBIKaMU pabOThI C MUPOKUM KPYroM (pu3ndecKux mpruoOOpOB U 000PYAOBaAHUS;

- HaBBIKaMU 000CHOBAHUS CBOMX CYXKJIEHHUH M BBIOOpA METO/1a UCCIICIOBAHUS,

3. Kpartkoe coiep:kaHue U CHUINITAHBI

1. Beenenue.

CymHOCTh KBAaHTOBOW KOHIIEIIMH B MCCIICIOBAHUN 3aKOHOB TIPUPOJIBI.

2. OneparopHoe MpeACcTaBlIeHUE KBAHTOBOW MEXaHHUKH.
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KBanToBomexanuueckue noctynarsl. CoOCTBEeHHbIE (PYHKIIMM U COOCTBEHHbIE 3HAYCHUS
KBAaHTOBOMEXAaHUYECKUX OMNEpaTopoB.  BbIpoxkaeHHbIE COOCTBEHHbIE 3HAUYEHHUS. Y CIOBUS
MOJTHOTHl COOCTBEHHBIX (YHKIIMI KBAaHTOBOMEXAIMHUYECKUX omepaTopoB. OOmiee perieHue
HecTanuoHapHoro  ypaBHeHus llpeaunrepa. BonnoBas (yHKUMA M ee HHTepIpeTalus.
Teopema Opendecra. CoOcTBeHHBIC PYHKIIUN M COOCTBEHHbIE 3HAYCHHS OTIEPATOPOB SHEPTUU U
UMITYJIbCA U UX CBOMCTBA. Y CIIOBUSI HOPMUPOBKU COOCTBEHHBIX (PYHKIIHI orepaTopa HUMITyJbca
B CJydYasX OIPAaHMYCHHOI'O M HEOTPaHHMYSHHOTO MpocTpaHcTBa. IlpencraBineHue (pasiokeHHE)
MPOU3BOJILHOM  BOJHOBOM  (YHKIIUU  TIO COOCTBEHHBIM ~ (PYHKITUSM  MPOU3BOJIHLHOTO
KBaHTOBOMEXHUYECKOTO oreparopa, o0anaroree CBOMCTBOM IIOJIHOTBI u
opToHOpMHPOBaHHOCTH. CoOCTBeHHBIE (YHKIIMM UM COOCTBEHHBIE 3HAYCHUs OIepaTopa
KoopauHaThl. Jlenbra-gynkuus upaka u ee cBoiictBa. @ypbe-o0pa3 aenbThl-pyHKIuN Jnupaka.
KoMMyTaTopbl 1 aHTUKOMMYTATOPbI B KBAHTOBOM MEXAaHHMKE U UX CBA3b C 3aKOHaMH
COXpaHEHHSI.

3. MarpuvHoe npejcTaBieHUE KBAHTOBOM MEXaHUKH.

Marpuusl u ux csoiicrBa. Hynesas, enuHuuHas u nocrosHHas wmartpuisl. [lmoyp,
JEeTepMUHAHT W oOpaTHas MaTpuia. OPMUTOBBl W YHUTapHbIE MAaTpPUIBI, UX CBOICTBa.
JuaroHanuzaiuu  MaTpHI] C TOMOIIBIO KBAaHTOBOMEXAHMYECKHX IPEOOpa3OBaHHM.
[IpencraBnenrie BOJHOBBIX (YHKIMH B BHJAEC YHUTAapHBIX Marpull. KoopauHaTtHOE
IpeJICTaBICHUE MaTpullbl AHepruv. CBONCTBA HHTErpajbHBIX SPMHUTOBBIX OIEPaTOPOB.
VYpaBHEeHHsI NBWKCHHS B OmNEpaTropHOM m MarpuuyHoi (opmax. Kiaccuueckue ypaBHEHHs
Jlarpanxa u ['amunbpTOHa, Kiaccudyeckue M KBaHTOBBIe ckoOku Ilyaccona. KBanTOBaHme
KJ1accuyecko cuctembl. KBaHTOBasgs Teopusi BO3MylleHUH. Bo3MmyllleHus, HE 3aBUCSIIHE OT
BpeMeHH. CeKymspHOe ypaBHEHHE. Bo3MyllleHus], 3aBUCAIIME OT BPEMEHU U MX MPEICTABICHUS
B MaTpuyHOi popme. JIBI>KeHHE YaCTULIBI B IPOU3BOJILHOM 3JIEKTPOMAarHUTHOM TIOJIE.

4. MOMEHT UMIYJIbCOB U €r0 IPEJCTABICHNE B KBAHTOBOM MEXaHUKE.

OnpeneneHne MOMEHTa UMITyJbCa B OINEPAaTOPHOM BHJE U €ro KOMMYTaTOpHI.
CooTHOIIEHH MEXJIy MaTpUYHBIMM  JJIEMEHTaMHU KOMIIOHEHT MOMEHTa HMIIYJIbCA.
CobOcTBeHHbIE 3HAYEHUS U COOCTBEHHbIE (YHKIUU OIepaTopa MOMEHTa M €ro KOMITOHEHT.
MatpuuHoe IpecTaBIeHUE MOMEHTA UMITYJIbCA U €0 MPOEKIUH.

5. ToxnecTBeHHbIE YaCTHIIBI U CIIHH.

CuMMeTpUYHbIE ¥ AHTHUCHMMETPUYHBIE BOJHOBbIE (YHKIIMM U WX JIMHCHHBIC
koMOuHanuu. CHIHUHOBBIE MAaTPUIBl U COOCTBEHHbIE CIUHOBBIE (YHKIUU 31eKTpoHa. [Tpunuumn
TOKJIECTBEHHOCTU OJIMHAKOBBIX 4YacTUL. ATOM UM NEpUOAMYECKas CUCTEMA DJIEMEHTOB
Meunneneesa.

6. CiuHOpBI B KBAaHTOBOW MEXaHUKE U MX CBOWCTBA.

CnuHOpel  Kak JIMHEWHBIE TpeoOpa3oBaHUS  CIHHOBBIX  (QYHKIMH  JBYX H
TPEXDJIEKTPOHHBIX CHUCTeM. BblunciaeHne CcOOCTBEHHBIX 3HAUEHHUH OINMEpaTopoB KBajpaTa
MIOJIHOTO CIIMHA CUCTEMBI ABYX U TPEX 3JEKTPOHOB U €T0 MPOEKIIHH.

7. KBaHTOBOMEXaHMYECKOE OINHCAHUE COCTOSSHUM aTOMOB JIETKUX M TSDKEJBIX
XUMHUYECKUX IJIEMEHTOB.

Atom Bogopona. CoOcTBeHHble (YHKIMHM M COOCTBEHHBIC 3HAYCHHS OIlepaTopa
["amunpTOHA 171 aTOMa BOJOPO/Ia U BOJIOPOAOINOIOOHBIX aTOMOB. MeTo/i caMOCOTIaCOBaHHOTO
IOJISL ¥ €r0 pUMeHeHue K aromy renus. [lpubmmkenus Xaptpu-®oka. Bapuannonssrii meton.
VY4er 0OMEHHOTr0 B3aUMOJICHCTBUS IEKTPOHOB B MPUOIMKEHUN CaMOCOTJIaCOBAaHHOTO MO AJIs
aroma remus .Cxema LS- cBaseil it nerkux sneMeHTOB. Cxema JJ  eBssell Ui TSKEIBIX
a1eMeHTOB. YpaBHeHue Tomaca-Oepmu. BomHOBBIE (YHKIMM BHEITHUX SJEKTPOHOB BOJIM3H
sapa.

8. KBantoBbie omnepanun KyOuToB. UMCTblE, CMEIIaHHBIE WU 3allyTaHHBIE COCTOSHMUS
KYOUTOBBIX CUCTEM.

Marpunia miotHoctu. OnpejneneHne KBaHTOBOMEXaHHYECKUXKYOWTOB. OmpenencHue
YHCTHIX U CMEIIAHHBIX KBAaHTOBBIX COCTOSIHUM KyOMTOB uepe3 BOJHOBBIC (DYHKIIMHM M MaTPUILY
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wioTHOCTA. (OCHOBHBIE BHUJIBI OJHOKYOMTOBBIX KBAaHTOBBIX omepanuid: (a3oBblii BEHTUIIb,
MaTpuIa npeodbpazoBanust Agamapa, oneparop- uaseprop NOT . CocTosiHue NBYXKYOUTOBBIX
cucteMm. KBaHTOBasi KOTepEeHTHOCTh BEKTOPOB cocTosiHus. MHTEepdepomerp Maxa-3eHaepa u ero
OIMCaHNE Yepe3 OJHOKYOUTOBBIE KBAHTOBbIE OlNepaluu. /J[ByXKyOUTOBbIE KBAHTOBBIE OMIEPALIUH.
CMemaHHble W 3allyTaHHBIE COCTOSHUS KBAaHTOBBIX CHCTEM M MX ONHCAHHE C IOMOIIBIO
MaTpPHUILIbI INIOTHOCTH JIBYXKYOUTOBBIX CUCTEM. BEKTOp COCTOSIHUSA JBYXKYOUTOBBIX CUCTEM U €r0
paznoxkeHue 1Mo 0Oa3ucHbIM (yHKIHMAM KyOouToB (pasnoxenue IlImumara). DHrponus ¢oH
Hoiimana u ee CBsA3b ¢ MaTpuIlel TJIOTHOCTH ABYXKYyOWUTOBBIX cucteMm. Uucma llmuara mms
bepMHOHOB 1 OO30HOB MPHU OMPECIICHUU THIIOB COCTOSHUHN IBYXKYOHUTOBBIX CHCTEM.

9. 3akioueHue.

MeTo 161 KBAHTOBOM MEXaHUKH - OCHOBA MCCIICOBAHUS 3aKOHOB MUKPOMHUPA.

4. 00beM y4eOHOH TUCHMIIINHBI.

B 3aueTHEBIX B akanem.
Bunsl yaeOHoI paboThI eAMHMIIAX yacax
OO0mas TpyA0eMKOCTh THUCIHILIMHBI M0 Y4eOHOMY TUIaHY 3,0 108
AyIUTOpPHBIE 3aHATHSL: 1,0 36
Jlexrun (JIek) 0,5 18
IMpaktuyeckue 3anstus (I13) 0,5 18
Jlaboparopus - -
CamocrosiTesibHas padora (CP): 1,0 36
Buj koHTpoas: 3a4eT / IK3aMeH 1,0 JIK3aMeH
B 3auerHbIX B actpon.
Buapl yue6HO# paboThI €IUHUIaX qacax
O0mas TpyA0eMKOCTh JMCHHILJIMHBI 10 Y4eOHOMY ILIAHY 3,0 81
AYIUTOpPHBIE 3aHATHSL: 1,0 27
Jlexnuu (JIek) 0,5 13,5
IMpaktrueckue 3austus (I13) 0,5 13,5
JlaGopaTopust - -
CamocTosiTesibHas paGora (CP): 1,0 27
Bua koHTpos: 3aueT / 3K3aMeH 1,0 IK3aMeH
(27)

AHHOTanus padoyeil NPOrpaMMbpl JUCHHUILJIMHBI
«CynpamoJiexyasipuas xumus» (b1.B.0/1.3)

1. Heabl0 AMCHMIUVIMHBI SBISICTCA pa3BUTHE Yy CTYACHTOB HAaBBIKOB aHAIHM3a
MOJICKYJIIPHO-OPTaHU30BAaHHBIX CHCTEM, YMEHHS TIOCTPOCHHS aHCaMOJel OpraHHYeCKHUX
MOJIEKYJI, OPraHO-HEOPTaHMYECKUX KOMIUIEKCOB M KOOPAMHAIIMOHHBIX TMOJIMMEPHBIX CTPYKTYP,
UCCJICIOBAHMS MPOIIECCOB BBICOKOCIICIIM(DUIHOTO pPACMO3HABAHUS, PEarMpOBaHMs, KaTalH3a.
Obecneunts uHpOpMalLMEH MO OCHOBHBIM  O0JAcTAM  TNPUMEHEHUS  MOJEKYJSPHO-
OpPraHM30BaHHBIX CHCTeM. Hay4uTh TUIaHMpPOBATh, OPraHU30BBIBATH U OCYIIECTBIATH MOAOOD
KOMITOHEHTOB JUIsS TOJYYE€HHUS CYNMPaMOJEKYJIAPHBIX CHCTEM C OIpEACICHHBIM HabopoM
byHKIHH.

2. B pe3yabTare H3y4eHHUs1 TUCHUTIMHBI CTYIEHT T0JI3KEeH:

Ob6nanate cienyrommu o6mekynbTypuasiMu (OK), obmienpodeccronansusivu (OIMTK) u
npodeccuonanbHbiMi ([TK) KOMIeTeHIUAMIU

CIIOCOOHOCTBIO  CaMOCTOSITEJIBHO — pa3BHBAaTh 0a30Bble 3HAHHS TEOPETUYCCKUX U
NPUKJIAHBIX HAYK [IPU MOJECIUPOBAHNH, TEOPETUICCKOM U SKCICPUMEHTAIBHOM HCCIICIOBAHUN
MaTepHaIoB U MpoIeccoB B mpodeccroHansHoi aesrensaoctu (OIMK-3);
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CIOCOOHOCTBIO TMOHMMATh (PU3UYECKHE M XHMHYECKHE IPOIECChl, MPOTEKAIoUINe B
MaTepHanax MpH UX MolydeHUH, 00paboTke U MOJU(PHUKALMH, UCIIONb30BaTh B UCCIEIOBAHUAX U
pacueTax 3HaHHUA O METOAAX MCCIIEOBAHUS, aHAIN3Aa, IMAaTHOCTUKUA U MOJICIIMPOBAHUS CBOMCTB
BeniecTB (MaTepuasoB), MPOBOIUTH KOMIUIEKCHBIC WCCIIEIOBAHUS, MPUMEHSIS CTaHIAPTHBIC H
ceprudukanronbie ucnbiranus ([1K-3);

3HamMb.

— OCHOBHBIEC THUITBI OPraHUYECKHX MOJIEKYJ — 0a30BBIX 3JEMEHTOB IOCTPOCHUS MOJIEKYIISPHO-
OpPraHU30BaHHBIX CHCTEM,;

— OCHOBHBIC  NPUHIUIBI  I[OCTPOEHUS  OpPraHUYECKHX,  METAJUIOOPTaHWYECKUX U
OMOOPTraHUYECKUX CYIPAMOJICKYJIAPHBIX CUCTEM,;

— METO/Ibl aHAJIN3a CTPYKTYPhI U CBOWCTB CYIPaMOJIEKYJIIPHBIX CHCTEM;

— OCHOBHBIE THIIBI COBPEMEHHBIX CUCTEM, HCIIOJIb3YEMBIX B OMOXUMUY;

— OCHOBBI CYNIPaMOJIEKYJISIPHOTO KaTaTJIn3a,

— OCHOBHBIE THIIBI MATEPHUATIOB HA OCHOBE MOJIEKYJIIPHO-OPTaHU30BAHHBIX CUCTEM;

— OCHOBHBIE THIIBI CHCTEM, UCIIOIb3yEMBIX B OPraHMUECKON (POTOHMKE U HJIEKTPOHHUKE;

— Jpyrue o0JIacTH MPUMEHEHHUS MOJIEKYJIIPHO-OPTaHU30BAHHBIX CUCTEM.

ymemb!:

— MPOBOAMTH AaHAJIM3 HAYYHO-TEXHUYECKOM JMTEepaTypsl B 00JacTH COBPEMEHHBIX U
NEPCIEKTUBHBIX BUJJOB MOJIEKYJISIPHO-OPTaHU30BaHHBIX CUCTEM,;

— ¢opmynupoBaTh TpeOOBaHUS K MaTepHalaM U ONpeAesATh PQPEKTHBHbIE MYTH CO3/aHUSL
HOBBIX CYIPaMOJIEKYJSPHBIX CHCTEM C KOMIUIEKCOM 3aJaHHBIX CBOWCTB JUII KOHKPETHBIX
obyacTelt MpUMEHEHNS;

— TNPOBOAMTH OSKCIIEPUMEHTAJIbHBIC HWCCIEAOBAaHHUS COCTaBa, CTPYKTYphl M  CBOWCTB
MOJIEKYJISIPHO-OPTaHU30BAaHHBIX CUCTEM,

— NPUMEHATh TEOPETUYECKHE 3HAHMS 110 COBPEMEHHBIM M MEPCHEKTUBHBIM  BHAAM
CYIIPaMOJIEKYJIIPHBIM CHCTEMaM sl PEIICHUs] UCCIIE0BAaTENbCKUX U NMPUKIAAHBIX 3a/a4, B
TOM YHCJI€ B MEKIUCUUTUTMHAPHBIX 00IACTSIX.

enaoemsy:

— MeToJamMH pPabOThl C HAYYHO-TEXHHYECKOH, CHpPaBOYHOW JMTEPAaTypod M 3JIEKTPOHHO-
OMONMMOTEUHBIMM ~ pecypcaMM IO TEOPETHMYECKMM M TEXHOJOTHMYECKUM  acleKTaM
MaTepHaJOBECHUS HA OCHOBE MOJIEKYJISIPHO-OPTaHU30BaHHBIX CHCTEM,

— METOJI0JIOTUYECKUMHU TOAXO0/aMH, OCOOCHHOCTSMH CHHTE3a U BBISBICHMS B3aMMOCBS3EH
COCTaBa, CTPYKTYpbl, CBOWCTB M  TEXHOJOIMH  CYINPaMOJEKYJISPHBIX  CHCTEM,
o0ecreynBarOIMMU 000CHOBAaHHOE MPHUHITHE PEIICHUH Mpu pa3paboTKe HOBBIX MaTEepHAaIOB
JUI PA3IMYHbIX 00JIacTe MPUMEHEHHUS;

— METOJaMH KpPUTHYECKOTO aHaJIM3a U OLEHKH COBPEMEHHBIX HAy4YHBIX JOCTHXKEHUH,
pa3paboTKMU MOJIXOA0B K PELICHUIO MCCIEA0BATENBCKUX W MPAKTUYECKUX 3a/1ad B 00JacTH
MOJIEKYJISIPHO-OPTaHU30BaHHBIX CUCTEM,;

— CIIOCOOHOCTBIO W TOTOBHOCTHIO K pa3pabOTKe HOBBIX METOJOB HCCIEAOBAaHHS U HX
NPUMEHEHUI0O B CAMOCTOSITENIbHOW Hay4HO-MCCIICAOBATENLCKON JEesITeIbHOCTH B OO0JIACTH
XMMHHU OPTaHU30BAHHBIX CUCTEM C YYETOM MPaBHJI COOJIIOICHHS aBTOPCKUX IIPaB.

3. Kpartkoe coep:kaHue IMCHUIIUHBI

OCHOBHBIE TNPHUHLHUIIBI TOCTPOCHUS CYNPAMOJEKYIAPHBIX cucTeM. OCHOBHBIE THUIIBI
MEKMOJIEKYJISIPHBIX B3aUMOACHUCTBUM. [IpMHIMIIBI M 3aKOHBI MOCTPOEHUS (YHKIHOHAIBHBIX
aHcaMOJiel, coAep)KalMX pas3InYHble KOMIIOHEHTbl — OpraHUYecKue, HEOpraHU4YecKHe,
ouonornyeckne. OCHOBHBIE METOIBI (DPU3MKO-XMMHUYECKOTO aHAJIM3a CYMPaMOJIEKYISPHBIX
CHCTEM.

OcHOBHBIE METOJIbl CHHTE3a JIMTAHIOB - 0a30BBIX KOMIIOHEHTOB CYNPaMOJEKYJISPHBIX
cucrteM. OCHOBHBIE TUIIbI, KOHCTPYKTHBHbIE OCOOEHHOCTH U NMPUHUUI PAOOTHl OCHOBHBIX THUIIOB
CYIPaMOJICKYJISIPHBIX CUCTeM. MeToabl MACHTHU()UKALUU M KOJMYECTBEHHOTO ONpEACICHUS
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OCHOBHBIX TUTIOB crucTeM. O0JIacTu MPUMEHEHHSI CYIPaMOJICKYIISIPHBIX CUCTEM.

[porecchl, MoaenMUpyrONIHe OMOXUMUYECKHE PEAKIINH, C YYaCTHEM CYIPaMOJIEKYIISPHBIX
MOAX00B. MeTo/bl OMOXMMHUYECKOTO aHaliHu3a, IMOCTPOCHHBIE C YYacTHEM MOJEKYISIpPHO-
OpraHu30oBaHHbIX  cucTeM.  OCHOBHBIE  TNPUHIMIIBI  CTpaTerudl  (HIyOpPECIEHTHOTO
OMOXMMHYECKOT0 aHAIIN3a.

OcHOBHBIE 3aKOHBI IPe0OPa30BaHUs CBETA B CYNPAMOJICKYISIPHBIX cucTeMax. CHCTEMBI ¢
MIEPEHOCOM 3apsijia, IEKTPOHA M SHEPTUU B TIPOMBIITUICHHOCTH.

SABnenne (doroxpomusma, €ro OCOOCHHOCTHM B OpPraHW30BAHHBIX AaHCAMOJIIX U
npakTU4eckoe npuMeHeHue. OCHOBHBIE  TPHUHIMIBI  TOCTPOSHUS,  XapaKTEPUCTUKH U
(YHKIIMOHUPOBAHUS MOJIEKYIISIPHBIX MaIIHH.

OcHOBHBIE TTOAXO/BI K TOTYYCHUIO THOPUIHBIX HAHOCTPYKTYPUPOBAHHBIX MATEPUATIOB.
OCHOBHBIE XapaKTEPUCTUKH HAHOCUCTEM, ITIEPCIIEKTUBBI UX TPHUMEHEHHS.

4. 00beM y4eOHOH JUCHHILIMHBI

B 3aueTHBIX B akanem.
Buapl yue6HO# paboThI eIMHNLAX gacax
O0mas TpyA0eMKOCTh JMCIHILJIMHBI 10 Y4eOHOMY ILIAHY 2,0 72
AYIUTOpPHBbIE 3aHATHSL: 1,0 36
Jlexuuu (JIek) 0,5 18
IMpaktrueckue 3anstus (I13) 0,5 18
JlaGopaTopus - -
CamocrosiTesbHas padora (CP): 1,0 36
Bua KoHTpOJIA: 3K3aMeH - 3a4eT C
OLICHKOM
B 3auernsix | B actpon.
Bunpr yue6HO# paboThI eIMHNLAX gacax
O0mas TpyA0eMKOCTh JMCIHILJIMHBI 10 Y4eOHOMY ILIAHY 2,0 54
AYIUTOpPHBIE 3aHATHSL: 1,0 27
Jlexnuu (JIek) 0,5 13,5
IMpaktrueckue 3austus (I13) 0,5 13,5
JlaGopaTopus - -
CamocTosiTesibHas padora (CP): 1,0 27
Bua KoHTpOJISA: 3K3aMeH - 3a4yerT

AHHOTanuA padoyeil MPOrpaMmbl AU CHUNIMHBI
«JnemenThl Kpuctamorpagpun» (61.B.0/1.4)

1. Heap AUCHUIIMHBL TTpHOOpeTEeHNEe 3HAHUH, YMEHUI U (HOPMUPOBAHNE KOMITETSHIIUN
B 00JacTH TEOPUU W TPAKTUKUA HUCIOIB30BAHUS KPHUCTAUIOrpaduyd M CMEXHBIX JHUCIUILIVH,
OPUMEHEHUS  KpUCTaulorpapUyeckuX 3HaHWA Il HANpaBJIEHHOTO  MPOEKTHUPOBAHUS
HAHOMAaTEPHAJIOB.

OCHOBHBIMHU 3aZjauaMU JAUCLUIIMHBI SBJSETCS. (OPMHUpPOBAHUE TMPEACTABICHUN O
CTPOCHUHM HJCAbHBIX M pPEabHBIX KPHUCTAJUIOB, O3HAKOMJICHHE C POJBIO0 TPEICTaBICHUMN
CUMMETPUHM B XHMHHM M MaTepUaJOBEICHUH, H3YYEHHE OCHOB KpHUCTAIIOrpapuuecKoro
dbopManm3mMa, H3yuyeHUE CIOCOOOB  OIMUCAHUS CTPOCHHS  HJCATBHBIX U  PEabHBIX
KPUCTAJIMYECKUX CTPYKTYp C MO3UIUN TEOpPUM CHUMMETPUHU, O3HAKOMJICHHE C OCHOBHBIMU
MOJIOKEHUSIMU TEOPUU KPHUCTAJUIOTeHE3A.

2. B pe3yabrare wu3y4YeHHMs JAUCHUIVIMHBI OO0Oy4YawIIMiicsi MO Tmporpamme
MArHCTPATYPhI T0JIKEH:

Ob6nanats creayrommmMu 00mekyapTypabiMu (OK), obmenpodeccronansapivu (OITK) u
npodeccuonanbHbiMu ([TK) koMIeTeHIUsAMIU

CIIOCOOHOCTBIO CaMOCTOSITENIBHO pa3BUBAaTh 0a30Bble 3HAHUS TEOPETHUUYECKUX U

17



NPUKIIAJHBIX HAyK MPU MOJEIMPOBAHUH, TEOPETUUECKOM U HKCIEPUMEHTAIHHOM HCCIICAOBAaHUH
MaTepHaIoB U MpoIeccoB B mpodeccroHansHoi aesrenproctu (OIMK-3);

CIIOCOOHOCTBIO TMOHMMATh (PU3MYECKHE M XHMHYECKHE IMPOIECChl, MPOTEKAIOUINe B
MaTepuaiax MpH UX MoJlydeHuu, o0padoTke U MoauUKalKy, UCIOIb30BaTh B UCCIEOBAHUIX U
pacueTax 3HaHHUA O METOAAX MCCIIEOBAHUS, aHAIN3a, IMAaTHOCTUKUA U MOJICIIMPOBAHUS CBOMCTB
BEIeCTB (MaTepUasioB), MPOBOJAMTh KOMILJICKCHBIC HCCICIOBAHUS, MPUMEHSS CTAaHIAPTHBIC H
ceptudukanronbie ucnsitanus ([1K-3);

3Hamy:

COBPEMEHHOE COCTOSIHME€ W TEPCIEKTUBHBIC HampaBieHuss padoT B obiactu
Kpuctamuiorpaduu,

METOABl  TPEACTABICHUS  CHMMETPHUECKHMX  Omepanmuidi U 0COOEHHOCTH
B3aMMOJICHCTBUS 3JIEMEHTOB CUMMETPUH;

CTIOCOOBI 3a7]aHUs y3JI0B, PSIIOB U IUIOCKOCTEH KPUCTAUTMYECKON PEIIETKH;

TUIMBI  TPOCTPAHCTBEHHBIX  pEMIETOK,  CIOCOOBI  MOCTpPOEHUs:  rpaduxos
IPOCTPAHCTBEHHBIX IPYIIIL;

CBs3b (DOPMBI KPHUCTALIOB C WX CTPYKTYPOH M CIOCOOBI ympaBieHHs (Hopmoid
KPHUCTAJJIOB.

ymemsy:

MPEJCTABIATh CHMMETPHUECKUE OTepaliy, CTPOUTh rpa)UKy MPOCTPAHCTBEHHBIX U
TOYEYHBIX TPYII CUMMETPUH,

3aaBaThb MHICKCHl Y3JIOB, PSJOB M INIOCKOCTEM KPUCTAJUIMYECKOM pELIETKH,
OCYIIECTBIISITH IPE0OpPa30BaHUsI UHACKCOB;

MPOBOJIUTH AHAIU3 PE3yJbTaTOB SKCIIEPUMEHTAIBHBIX HCCIEAOBAaHUM CTPYKTYPHI
KPUCTATTMYECKUX MaTepuasoB, B TOM YHCIie HAHOMaTEpHaJOB,;

¢dbopmynupoBathk TpeOOBaHUS K (hopMe KPUCTAIUIOB M YCIOBHSIM WX 00pa30BaHUS IS
JIOCTIOKEHHS TpeOyeMbIX (DU3NYECKUX CBOMCTB MaTepuala,

MPOBOJIUTH aHAJIN3 HAYYHO-TEXHMUYECKOW MH(pOpMalLUH, 3aTparuBaoueil mpodiemy
NPUMEHEHUs KpUcTaliorpaguueckux 3HaHUNW K pa3paboTKe HOBBIX M IEPCHEKTUBHBIX
HaHOMAaTepHaJoB;

NPUMEHITh  TEOPETUYECKHME  3HaHUS  KpucTtajuiorpaduu  Uisl  perieHus
UCCIIEIOBATEIbCKUX M TPUKIAIHBIX 3agad, B TOM 4HCIe B O00JaCTM HAyKd O
HaHOMaTepHajiaXx U HAHOTEXHOJIOTHH.

enadems.

HABbIKAMHU HCIIOJI30BaHUS KpHUCTauiorpaduyeckoro GopmanuzMa Jjsi OMHCAHUS
peanbHON CTPYKTYpPbI KPUCTAIUIOB,;

HaBBIKAMH pabOThl C HAYYHO-TEXHWYECKOW, CIPABOYHON JUTEpaTyporl W
AJIEKTPOHHBIMU ~ pECypcaMH, 3aTpardBalolMMU  (YHIAMEHTAIbHBIE M IMPAKTHUYECKUE
ACMEKThl MPUMEHEHHS KpUCTATOTpapuu U CMEXHBIX TUCHUTUIMH;

METOAOJIOTMYECKMMH  TOAXOJaMM W HABBIKAMU  BBISIBICHUS  B3aWMOCBS3Ei
CTPYKTYpPBbI, CBOMCTB ¥ TEXHOJIOTUU MOTYyYEHUS! KPUCTAJUIMUECKUX MaTepUAIIOB, B TOM YHCIIE
HaHOMAaTepHaJIoB;

HaBbIKAMU OCBOEHHUS W MPUMEHEHHS HOBBIX METOJOB HMCCIEAOBAHUS BHYTPEHHETO
CTPOCHUS KPUCTAIIMYECKUX MaTEPHAIIOB.

3. KpaTkoe cogepskaHue JUCHUILINHBI

OcHoBHble MOHATHSA KpucTaiorpadguu. Ilpoenuposanne kpucramios. [Ipenver n
3amaun Kpuctawiorpapun kak Haykd, CyOnuCHMIUIMHBI KpUcTayuiorpaduu u e€ CBSI3b C
JIpYyruMHu 00nacTaMu HaydyHoro 3HaHus. Mcropus pasButus kpucramiorpaduu. CoBpeMeHHOE
COCTOsIHUE, MPOOJIEMbl U MEPCIEKTUBBI Pa3BUTUSL KPUCTALIOTPaGUU U CMEXKHBIX THUCHUIIIMH.
Kpucramn u ero cBoiictBa. 3HaueHHe W 3aJa4d KpUCTaJUIOrpaguy B NIPUMEHEHUU K HAyKaM O
HaHOMaTepHallax ¥ HaHOTeXHOJIOrnu.Bunpl npoekiuii, ucrnonb3yeMble B KpucTajuiorpaduu, ux
noctpoenue. [IpenmyIiecTBa U HEIOCTATKU CIIOCOOOB MPOESIIMPOBAHUS.
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CuMMeTpHsi KPHCTAJLUIOB. DJIEMEHTHI U ONEpallid CUMMETPUU. DJIEMEHThl CUMMETPUU
MEPBOTO poja. DIEMEHThl CUMMETPUHU BTOporo poja. CioxkHbie ocu cumMeTpuu. O603HaUYeHHE
3NIeMEHTOB ~ cuMMeTpud.  CrocoObl  TMpencTaBIeHHs ~ CUMMETPHYECKUX  ONEpardid.
B3anmoneiicTBre 3JIeMEHTOB CHUMMETPHUH; OCEBasi TeopeMa Jujepa.

DJIeMeHTBhI TEOPUM I'PYNI M TOYeYHble IPYNIIbI CHMMETPHH. ['pynIoBble aKCHOMBI,
noctpocHre Tabauibl (kBaapara) Keinn, rpymnmoBbie CBOMCTBA. BBIBOJ TOYEYHBIX TPYIII
cumMerpun. OOGO3HAYeHHE TOUYEYHBIX TPYNI CUMMETpUU B cuMmBoiMke bpase, IlI3ndauca u
I'epmana-Morena. Koopnunataele cuctembl B Kpuctamiorpaduu. Kateropum u CHHTOHUH
KPUCTAJIJIOB. Y CTAHOBKA KPUCTAJIIOB.

Metoabl Kpucrauiorpagpuyeckoro WHAMUMPOBAHUA. VHIEKCHI U CHUMBOJBI Y3JI0B,
pébep m rtuiockocted (rpaneit) kpucrawuioB. [lapamerper Belicca u cumBonbl Mwuintepa.
YeThIpeXMHACKCOBbIE OCH TEKCaroHaJlbHOW CHHTOHHMH, HWHJIEKCHl bpaBe; CHMBOJBI pedep
reKCaroHaJIbHBIX KpUCTauioB. EquHNYHAs TpaHb B KpUCTAJJIaX pa3HbIX CUHTOHUMA. 3aKOH 30H.

IIpocThie popMbl KPUCTANIOB M KOMOMHALIMHU TPocThbIX ¢opm. IIpocteie Gpopmbl B
Kjaccax C eIMHUYHBIM HampaeieHueM. I[Ipocteie ¢opmbl B Kiaccax 0e€3 eIMHUYHBIX
HamnpasjieHu. OCHOBbI TOHUOMETPHH.

OcHOBHBbIE 3JIeMEHTbI POCTa KpHUCTALIOB. [lpuunHbl u yciaoBus oOpa3oBaHUS
KpUCTAJJIOB. MexaHu3Mbl pocta KpucTamioB. DakTopsl, BIUSAIONUME Ha OOJHMK KpPUCTAIIJIOB.
Mopdomnoruueckue 0COOEHHOCTH pealbHBIX KPHUCTAJIOB. CKYIBITypa TpaHed KpHUCTaia,
(dbopMBI pocTa KPUCTAIUIOB, CPOCTKU KPHUCTAJUIOB, CHMMETPHs 1BOMHUKOB. KpaTkue cBeneHus o
crioco0ax BBIpAIIUBaHMs KPUCTAIOB M YNPABJICHUS MX BHEUIHUM OOJIMKOM B MPUIIOKEHUH K
HaHOMaTepHaJlaM.

CuMMeTpusi KPHCTAJUIMYECKOH CTPYKTYpbI. [IpocTpaHcTBeHHas pemérka, sueiku
bpase. OTKpBITBIE 31€MEHTB CUMMETPUHU. OTKPBITBIE 3JIEMEHTHl CUMMETPUU: BUHTOBBIE OCH,
IUIOCKOCTH CKOJIB3SILEr0 OTpakeHUs. B3auMonelcTBHE 3aKpBITBIX M OTKPBITBIX 3JIEMEHTOB
cummerpuu.  [IpocTpaHcTBeHHbIE — TIpynmbl  CUMMETpPHHM;  0003HAYeHHME U BBIBOJ
IPOCTPAHCTBEHHBIX Ipymi cuMMmeTpud. Iloctpoenune rpadukoB mpocTpaHCTBEHHBIX TPYIIIL.

OcHoBbl KpHucTALTIOXUMHH. KOOpAMHAIIMOHHBIE YKCIIa, KOOPAWHALIMOHHBIE MOIUSPHI,
qrca0 GOpMYIbHBIX €IUHMIL. THITBI XUMHUYECKOW CBSA3M B KpucTayuiax. [lnoTHelmme mapoble
YIAKOBKM B KpucTamuiax. M30CTpyKTypHOCTb, W30THUNHUS, TeTepoTUNuUs. OCHOBHBIE KaTErOpUHU
KPUCTAIOXUMHU: MOPHOTPOIHS, TOTUMOPPHU3M, TOTUTUIINS, ©30MOPPU3M.

Pdu3nyecKkue CBOMCTBA KPHUCTAJUIOB H MeTOAbl HMCCICJOBAHUSA BHYTPEHHEro
CTpPOeHHs KpUCTAJLI0B. CKalnsipHble, BEKTOPHBIE U TEH30pHbIE CBOMCTBa. CBSI3b ONTUYECKUX,
3JIEKTPUYECKUX M MAarHUTHBIX CBOMCTB CO CTPYKTYpOMl KpucTayma. MeToabl HMCCIEeIOBaHUS
CTPYKTYpPBI KpHCTaIIOB. u(pakimOHHBIE U CHEKTPOCKOIUYECKHE METOABI B MPUIIOKEHUU K
MCCJIEIOBAHUIO HAHOMATEPHAIIOB.

4. 00beM y4eOHOH TUCHHUILINHBI.

B 3aueTHEBIX B akanem.
Bunpl yueOHoI paboThI €IMHHLIAX yacax
OO0mas TPy10eMKOCTh THUCIHILIMHBI M0 Y4eOHOMY TUIAHY 3,0 108
AyIUTOpHBIE 3aHATHSL: 1,0 36
Jlexru (JIek) - -
IMpaktrueckue 3anstus (I13) 1,0 36
JlaGopaTopus - -
CamocTosiTesbHas padora (CP): 2,0 72
Bua koHTpoOJs: 3auet / 3K3amMeH - 3auer ¢
OLICHKOM
B 3auerHbIX B actpon.
Bunpl yue6HO# paboThI €IUHUIAaX qacax
O0mas TpyA0eMKOCTh JMCHHILJIMHBI 10 Y4eOHOMY ILIAHY 3,0 81

19



AYIUTOpPHBbIE 3aHATHSL: 1,0 27
Jlexru (JIek) - -
IMpaktrueckue 3anstus (I13) 1,0 27
JlaGopaTopus - -
CamocrosiTesbHas padora (CP): 2,0 54
Bun koHTpoOJs: 3auet / 3K3amMeH - 3auer ¢
OLICHKOM

AHHOTanus padoyeil NPOrpaMMbpl JUCHHUILIMHBI
«IIpouecchl Ha MOBepxHOCTH pa3aeia ¢a3» (61.B.0J1.5)

1. Ieap aUCHUIUIMHBL. (HOPMHUPOBAHHE COBPEMCHHBIX  (DU3UKO-XUMHUCCKUX
NpEACTaBICHU O TpUeMax M METOJaX, MPHUMEHSEMBIX TNPU HU3YYECHHUH M WCIIOJIIb30BaHUH
HAHOCTPYKTYPUPOBAHHBIX CHCTEM M CHCTEM, COJCPXKAIIUX HAHOOOBEKTHI, (OPMUPOBAHHUE Y
CTYZICHTOB KOMIUIEKCHOTO MPEJICTABIICHUS O TpoIleccax, MPOTEKAIINX Ha TpaHMIle pasena a3
B HAHOCHCTEMaX.

OCHOBHBIMU 33Ja4aM¥ JUCHUILUIMHBI SBISIETCS: (POPMHUPOBAHUE TPEACTABICHUNA O POJIU
TUNIA HAHOCTPYKTYpP, TMPHPOAbI H MOP(OJIOTMH HAHOMATCPUAIOB HA KHHETHKY H
KBa3MpPaBHOBECHUE MPOIIECCOB, MPOTEKAIONINX Ha MEX(a3HOH MTOBEPXHOCTH

— npuoOpeTeHrne 3HaHUW B 00IacTH (PU3MYECKOW M KOJUIOMTHON XMMHUW HAHOCHUCTEM,
HEOOXOUMBIX JUISl CHHTE3a U MCII0JIb30BaHMI HAHOMATEPUAIIOB U HU3KOPa3MEPHBIX CTPYKTYD;

— ¢QopMmupoBaHHE HayYyHOrO TOJAXO/Aa K M3YYCHHIO CBOWCTB HAHOMATEPHAIIOB U
HAHOCTPYKTYD.

2. B pe3yabrare wu3ydYeHHMs JAUCHUILVIMHBI OO0Oy4YawIIMiicsi 1O Tmporpamme
MAaTUCTPATYPHI I0JIKEH:

Ob6nanats creayromumMu o0mekyapTypabiMu (OK), obmenpodeccronansapivu (OITK) u
npodeccuonanbHbiMu ([TK) KoMIeTeHIUsAMIU

CIIOCOOHOCTBIO  CAMOCTOSITENIFHO pa3BUBaTh 0a30Bble 3HAHHS TEOPETHUYCCKHX U
NPUKIIAJIHBIX HAYK TIPU MOJCIMPOBAHUH, TCOPETUUCCKOM U IKCIEPUMEHTAIHHOM HCCIICIOBAHUH
MaTepHaIoB U MpoIeccoB B mpodeccroHansHol aesrensroctu (OITK-3);

CMOCOOHOCTHIO TMOHMMATh (DU3UYCCKHE M XHUMHUYECKHE IMPOIECChI, MPOTEKAOIINE B
Marepuaiax MpH UX MoydeHuH, 00paboTKe U MOJU(PHUKAIINH, UCIIONB30BaTh B MCCICIOBAHUSAX H
pacueTax 3HaHHS O METOJAX HMCCIICOBAHUs, aHAIN3a, TUAarHOCTUKHA U MOJICIIMPOBAHUS CBOMCTB
BEIeCTB (MaTepUasioB), MPOBOJAMTh KOMILJICKCHBIC HCCICIOBAHUS, MPUMEHSS CTAHIAPTHBIC H
ceprudukanrontbie ucnsitanus ([1K-3);

3HamMb.

TEOPETUYCCKHE OCHOBBI KHHETHKH MPOIECCOB, MPOTCKAIOIIUX HA TOBEPXHOCTH
HAHOYACTHI] ¥ B CHCTEMaX C HAHOYACTUIIAMH;

OCHOBHBIC METOJIbI MOJYYCHHS BBICOKOYCTOWYMBBIX HAHOCHUCTEM C BBICOKOW YIACIBHOU
Mex(a3HOW MOBEPXHOCTHIO;

3aKOHOMEPHOCTH BIIUSHHMSI CBOMCTB MeEX(a3HOW MMOBEPXHOCTH HA KUHETUKY W
KBa3HPaBHOBECHUE MPOIECCOB, MPOTEKAIONINX B HAHOCUCTEMAX.

ymemb.

aHAJM3UPOBATh BJIHMSIHUAE IPOIECCOB, MPOTEKAIOMIMX Ha MeX(a3HOH MOBEPXHOCTH B
HAHOCHCTEMaX, Ha UX YCTOHUYHUBOCTS,

pacCUMTHIBATh IMapaMeTphl, BIHMSAIONINE HA YCTOWYMBOCTH AHMCIIEPCUN HAHOYACTHI], H
CKOPOCTH TPOIIECCOB JAECTAOMITH3AIINH;

HAXOJUTh M WCIOJIB30BaTh JIUTEPATYpHbIE UCTOYHUKH, 0a3bl JAaHHBIX U KOMMEpPYECKHE
NpOrpaMMHBIC MPOAYKTHI, W pEUIaTh 3aJadyd MPOTHO3UPOBAHHMIO CBOMCTB HAaHOOOBEKTOB C
Y4ETOM TapaMeTpoB MeX(a3HOH MOBEPXHOCTH;

NPUMEHSST TEOPETHUECKUE 3HAHUSA, onpenensiTh 3()(eKTuBHbIE MyTH CTAOWUIM3AMU
HAHOYACTHI] 1 HAHOMATEPHAJIOB.
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enademy:

MeToAaMH pabOThl ¢ HAYYHO-TEXHUYECKOW, CIPABOYHOW JIUTEPATypOH M AJIEKTPOHHO-
OMOMMOTEYHBIMU pECypcaMU MO0 TEOPETUYECKUM AacCIeKTaM IPOIECCOB, MPOTEKAIONMUX Ha
Mex(a3zHOM MOBEPXHOCTH HAHOYACTHUI] 1 HAHOMATEPHAJIOB,;

OCHOBHBIMH METOJAMH CTAOWIM3alMd HAHOYACTHII M HAHOMATEPHAJIOB DPa3IMYHON
PUPOJIBI, TUCTIEPCHOCTH U CTPYKTYPHI;

OCHOBHBIMHM TPHUEMaMHU HAXOXKJACHHS W HMCIOJb30BAHUS CIPABOYHBIX JIUTEPATYPHBIX M
KOMIIBIOTEPHBIX 0a3 JaHHBIX IO IpolieccaM, MPOTEKAIOUMM Ha MeX(a3HOW MOBEPXHOCTU
HAaHOYACTHI] 1 HAHOMATEPHUAJIOB.

3. KpaTkoe cogepskaHue JUCHUILINHBI

Mopynbs 1. TepMoanHaMyKa U KMHETHKA MPOLECCOB HA MOBEPXHOCTH HAHOYACTHUIl U B
CUCTEMax C HAaHOYaCTHULIAMU

1.1. Beenenvue B TepMOJMHAMUKY HAHOCHUCTEM. Te€pMOJAMHAMUYECKUE XapPaKTEPUCTUKU
noBepxHocTu.  [loBepxHOcTHasi  sHeprusi, MOBEpXHOCTHOoe  HaTskeHue.  CTpykTypa
MOBEPXHOCTHOTO CJIOA.

1.2. TepmoamHamuyeckas ¥ KHHETHYECKas YCTOWYMUBOCTH HaHOcHUCTeM. CrocoObI
cTabuIu3any HaHOYACTHII.

1.3. AncopOuusi B HAHOCHCTEMAaxX

1.4. OGpa3oBanue M CTPOCHHE MJBOWHOTO JJIEKTPHUECKOTO CJIOS Ha TOBEPXHOCTH
HAHOYACTHII. DJIEKTPOCTaTUUECKasi CTa0MIIN3aIs HAHOYACTUIl U HAHOOOBEKTOB

1.5. ArperaruBHas ycToiunBocTh HaHocucteM. Kiaccuueckas teopus JIDPO u
COBpPEMEHHBIE MPeICTaBICHHS 00 arperaTUBHON YCTOWYMBOCTH.

1.6.KuHeTuka arperanuu HaHOYACTHI]

1.7.bpoyHOBCKOE ABUKEHNE HAHOYACTHI]

1.8. CenumMeHTamsi B CHUCTEMaX, COJAEpXKAIUX HAHOOBEKTHl. CeauMeHTaIlMOHHAS
YCTOMYUBOCTh HAHOCUCTEM.

Moayns 2. Onruyeckue CBOMCTBA  HAHOYACTHI[, PEOJOTHYECKHWE  CBOMCTBa
HAaHOMAaTEpHaJlOB, HAHOCTYKTYPUPOBAHHBIX CHUCTEM

2.1.0nrruyeckue CBOWCTBA Pa3IMYHBIX HAHOYACTHI] U HAHOMATEPHATIOB

2.2. Peonoruyeckue CBOMCTBa HAaHOMAaTepUalOB, HAHOCTYKTYPUPOBAHHBIX CHCTEM H
CUCTEM, COJIepKaIINX HAHOYACTHIIBI.

4. 00beM y4eOHOH JUCIHIIMHBI

B 3aueTHBIX B akanmewm.
Bunpl yue6HO# paboTh €IUHUIaX qacax
OO0mas TPy10eMKOCTh JUCIHHUIJIMHBI 10 Y4e0HOMY IJIAHY 5,0 180
AyIUTOpPHBIE 3aHATHSL: 1,0 36
Jlexrn (JIek) 0,5 18
IMpaktuyeckue 3anstus (I13) 0,5 18
Jlaboparopus - -
CamocTosiTesibHas paGora (CP): 3,0 108
Bua koHTpos: 3aueT / 3K3aMeH 1 IK3aMeH
(36)
B 3auetHbIx B actpos.
Bunsl yaeOHol paboThI €IMHULIAX yacax
O01asi TPY/10eMKOCTh THCIUIIJIMHBI N0 Y4e0HOMY IJIAHY 5,0 135
AyAUTOPHBIE 3AHATHUS: 1,0 27
Jlexrn (JIek) 0,5 13,5
IMpaktuueckue 3austus (I13) 0,5 13,5
JlaGoparopus - -
CamocrosiTebHas padora (CP): 3,0 81
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Bua koHTpoas: 3aueT / 3K3aMeH 1 IK3aMeH
(27)

AHHOTanus padoyeil NPOrpaMMbl JUCHHUILJIMHBI
«MeToapl aHam3a Hanomarepuanos» (b1.B.0/1.6)

1. leab AUCHMIIAHBI. (HOPMHUPOBAHKUE Y CTYACHTOB MPEACTABICHUS O JIMArHOCTHKE
HAaHOMATEPHAJIOB KaK O €JIMHOM KOMIUICKCE B3aUMOCBS3aHHBIX METOAOB, B3aWMHO
JOTIOJTHSOIIHUX JIPYT APYTa.

OCHOBHBIMHU 3aJ]auaMH JUCHUIUTUHBI SBJSIFOTCS: (OPMHUPOBAaHUE TIPEICTaBICHUN 00
UH(POPMATHUBHBIX BO3MOXHOCTSIX METOOB JUATHOCTHUKHU U aHaJIM3a HAHOMAaTEPHUaIOB, OCHOBHBIX
METPOJIOTHUECKUX XapaKTEPUCTHKAX METOJIOB, (PU3MUYECKUX TPAHHUIIAX TPUMEHHUMOCTH.

2. B pe3yabraTre Wu3y4YeHHs] UCHUILUIMHBI OOydawiuiics Mo TporpamMme
MarucTpaTypsbl T0JIKeH:

Oo6nanath cneayrormumu ooiekyabTypHbiMu (OK), obmmenpodeccuonansapivu (OIK) u
npodeccronanbHbiME ([TK) KOMIETEHITUAMHE:

TOTOBHOCTBIO ~ CaMOCTOSITCJIBHO  BBIMIOJIHATH ~ MCCIICIOBAaHUS HA  COBPEMEHHOM
obopymoBaHuH U Mpubopax (B COOTBETCTBHH C IEISIMHU MArucTEPCKOM MPOTPaMMbI) U CTaBUTh
HOBBIE HccienoBareabckue 3agaun (OK-7);

TOTOBHOCTBIO TIPOBOJHTH 3KCIIEPTHU3Y MPOIECCOB, MATEPHAJIOB, METOJOB HWCIBITAHUN
(OIIK-8);

CIIOCOOHOCTBIO K CaMOCTOSITEJIbHOMY OCBOCHHIO HOBBIX METOJIOB HCCICIOBAaHHUS U
U3MCHCHHMIO HAYYHOTO, HAy4YHO-TICJArOTHYeCKOro ¥ IMPOU3BOJCTBEHHOrO Mpoduis cBoCH
npodeccronanbHoi aestensHoctd (OITK-9);

CMOCOOHOCTHIO TMOHMMATh (U3UYCCKHE M XHUMHUYECKHE MPOIECChI, MPOTEKAOIINE B
Marepuaiax MpH UX MoydeHnH, 00paboTKe U MOJU(PHUKAIINH, UCIIONB30BaTh B UCCICIOBAHUSAX H
pacueTax 3HaHHS O METOJAX HMCCIICOBAHUs, aHAIN3a, TUATHOCTUKHA U MOJICIIMPOBAHUS CBOMCTB
BEIECTB (MAaTepUasioB), MPOBOJAUTh KOMILJICKCHBIC HCCICIOBAHUS, MPUMEHSS CTAHIAPTHBIC H
ceprudukanronbie ucnsitanus ([1K-3);

CTIIOCOOHOCTBIO CaMOCTOSITEIIFHO OCYHIECTBISATh COOp AaHHBIX, U3y4yaTh, aHAIN3UPOBATH
¥ 0000111aTh HAYYHO-TEXHUYECKYI0 HH(POPMALIMIO IO TEMaTUKE UCCIIE0BaHUs, pa3padaThIBaTh U
UCIIOIB30BaTh TEXHHUYECKYIO JOKYMECHTAIUIO B podeccuonanboil aesteapHoct ([TK-5);

TOTOBHOCTBIO K TMPO(EeCCHOHAIBHOW SKCIUTyaTalldd COBPEMEHHOTO OOOpYIOBaHUS U
puOOPOB B COOTBETCTBHUH C IEIAMHU MarucTepckoit mporpammsr (ITK-9);

CMOCOOHOCTBIO  HCIOJBb30BaTh HOPMATHBHBIE W METOAMYECKHE MaTepPHaJOB IO
TEXHOJIOTUYECKOH MOJTrOTOBKE MPOM3BOJCTBA, KA4YeCTBY, CTaHAAPTH3AIMHA M CEPTUDUKAIIH
U3JICNTUI ¥ TPOIECCOB B TEXHOJIOTUYECKUX IMPOIECCaX M OMEpaIusaX, ¢ YIeTOM WX Ha3HAYCHHS
CHOCO0OOB pealin3alliid U PeCypcHOro odOecreueHusi Ha OCHOBE dKOHOMHUueckoro aHanmm3a ([TK-
10);

CTMOCOOHOCTBIO CAMOCTOSITEILHO MCIIOJIb30BaTh TEXHUYECKUE CPEICTBA JIUISl U3MEPEHUS U
KOHTPOJIS OCHOBHBIX MAapaMETPOB TEXHOJOTMYECKHX MPOIECCOB, CTPYKTYphl M CBOWCTB
MaTepHaJOB M H3CIUI M3 HUX, IUIAHUPOBAHHS M PEalM3allid HCCIICAOBAHUN U Pa3pabOTOK
(MK-11);

3HamMb.

¢bu3nveckre OCHOBBI METOJIOB TUArHOCTUKY HAHOYACTHIl U HAHOMATEPUAIOB — METO/IOB
IIPOCBEYMBAIOIIEH U PACTPOBOM 3JIEKTPOHHOM MUKPOCKOIIUHU, METOJOB CKAaHUPYIOLIEH 30HI0BOU
MHUKPOCKOTHY; (DPU3MYECKHE OCHOBBI METOJIOB JIOKAJTBHOTO aHajh3a — JJIEKTPOHHO-30HJI0BOTO
MHUKpOaHaIIN3a, AJIEKTPOHHON 0KE-CIIEKTPOCKOITHH, PEHTTEHO(POTOIIEKTPOHHOU
CTHIEKTPOCKOITUH, MacC-CIIEKTPOMETPHH BTOPUYHBIX MOHOB; (PU3MUYECKHE OCHOBBI WHTETPATHHBIX
METO/IOB, OCHOBAHHBIX HAa PACCESHUM CBETAa M PEHTTCHOBCKOTO W3JIyUeHHs, OCHOBHBIC
METPOJIOTHUECKUE XapaKTEPUCTUKU METOIOB TMAarHOCTUKU U aHAIM3a HAHOMATEePHAaJIOB.

ymemy.
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UHTEPIPETUPOBATh PE3YJIbTaThl UCCIENOBAHUM, TIOJIYYEHHBIE C HCIIOJIB30BAHHEM
METOZ0B JUAarHOCTUKM HAHOYACTUI[ W HAaHOMATepUAJIOB, BBIOMpPATh METOJ AMArHOCTHKH,
00yCJIOBJICHHBIM CBOMCTBaMH OOBEKTAa M U3MEPUTEIIBHOW 3a7ayeil, OLIEHUBATh IMOTPEUIHOCTH
Pe3yJIbTaTOB IMAarHOCTUKH U aHAJIN3a HAHOMATEpHAJIOB.

enadems.

IIPEICTAaBICHUEM O IUArHOCTHKE, KaK DPa3BUBAIOLIEMCS HAIPABICHUU HCCIEIOBaHUM,
HaBBIKAMU 00paOOTKM Pe3ysbTaTOB MCCICIOBAHUNA HAaHOMATEPHAJIOB, HAaBBIKAMU KPUTHUYECKOTO
aHaJIN3a pe3yJIbTaTOB INAarHOCTUKH.

3. KpaTtkoe coep:kaHue I CHUIITUHBI

1. Bsenenue. HanowacTuuel M HaHOMaTepuaibl, Kak OOBEKTbl IUArHOCTUKU H
XMMHUYECKOTO aHaimu3a. TpeOoBaHMS K METPOJOTHUYECKUM XapaKTEpPHCTUKaM METOJIOB,
00YCIIOBJICHHBIC Pa3MEePOM OOBEKTOB.

2. Muxkpockonusi. O6mue noustus. Onruyeckas MUKpOCKonus. SIBiaeHue nudpakuuu u
npefienbHas  pasperiarom@as  CHocoOHOCTh  KJIACCHMUYECKOrOo  ONTHYECKOT0  MHUKPOCKOIA.
CkaHupyIOIIMKA 30HJOBBIM ONTHYECKUH MHKpOcKon OmmwxkHero mond. WHpopmaTuBHbIE
BO3MOXHOCTH U pa3pelaromias CocoOHOCTb.

3. DIJeKTpoHHas ONTHKAa M ONTHKA 3apsHKCHHBIX YacTHll. BakyyMHBIE YCIOBUS.
M cTOYHUKH 27€KTPOHOB. BUIBI 3JIEKTPOHHONW 3MUCCUU: TEPMOMIEKTPOHHASI DMHUCCHS, SMUCCUS
HIoTTKM M aBTORJIEKTpOHHAs (HOeBas) SMHCCUS. XapaKTEPUCTUKUA MCTOYHHKOB DJICKTPOHOB.
YpasiieHHE 3JIEKTPOHHBIMU ¥ HOHHBIMU ITyYKaMHU. JJICKTPOHHAs JINH3A.

4. PacTtpoBasi 3JIEKTPOHHAas MHUKPOCKOINHS. YCTPONCTBO PacCTPOBOIO 3JIEKTPOHHOIO
MHUKPOCKONA. BTopuuHas 3leKTpOHHas SMHUCCHA. BTopuuHBIE 5SJIEKTPOHBI M O0OpaTHO
paccessHHbIE  JIEKTPOHBL.  JleTeKTophl  3eKTpoHOB. DopMHUpoBaHME H300pakeHU B
SMHCCHOHHBIX PEKUMaxX pPacTPOBOIO IEKTPOHHOro Mukpockona. KoHTpacT wu3o0paxeHui.
WNudpopmaTuBHbIE BO3MOXHOCTH SMHCCHOHHBIX PEXHUMOB. [IpoCcTpaHCTBEHHOE pa3pelieHue.
CnennanpHbple  PEKHMBI  PACTPOBOrO  DJIEKTPOHHOTO  MHUKpOCKoma.  Merponoruueckue
XapaKTEPUCTUKU PACTPOBOM 3JIEKTPOHHON MUKPOCKOIIUH.

5. IlpocBeunBaromasi 3JI€KTpOHHas MHUKpockomusa. (CxemMa NpPOCBEYMBAIOIIETO
3IIEKTPOHHOI'0 MHKpPOCKOIA. THUIIBI KOHTpacTa U300pakeHUsI B MPOCBEYHBAIOIIEM 3JIEKTPOHHOM
MHUKpOCKONe. MeToapl MHOArOTOBKM OOBEKTOB ISl HCCIEJOBAaHUN B IPOCBEYMBAIOLIEM
3IIEKTPOHHOM MHKpockorne. CpaBHeHHE MH()OPMATHBHBIX BO3MOKHOCTEH M METPOJIOTHUECKUX
XapaKTEPUCTHUK PA3JIMYHBIX TUIIOB 3JIEKTPOHHBIX MUKPOCKOIIOB.

6. MeTo/1p1, OCHOBaHHBIC Ha TU(PPAKIUH IEKTPOHOB (ekTpoHorpadus). CTpyKTYpHBIH
AQHAJIN3 B DJICKTPOHHON MUKPOCKOIINH.

7. DIEeKTpPOHHO-30HAOBBIM MUKpoaHanu3. BO3HUKHOBEHHE XapaKTEPUCTHUUYECKOIO U
TOPMO3HOTO PEHTTeHOBCKMX u3ydeHuiud. IlpaBmio Mo3nu. KaudecTBeHHBIM aHamu3 C
MCII0JIb30BaHUEM PEHTT€HOBCKOTO U3ITyYEHUS. 3aBUCUMOCTh MHTEHCUBHOCTHU
XapaKTEepUCTHUUECKOTO0 PEHICHOBCKOIO M3IYYEHHUs 3JIEMEHTa OT €ro Cojep)kKaHus B oOpasle.
Martpuunbie 3¢ ¢exTsl. KomuuecTBEHHBIM 31eKTPOHHO-30HAOBBIA  aHaimu3. JIoKambHOCTH
onpeneneHuid.  PacdyeTHbIi  MeTOJ  TOCTPOCHUS  TPagyHupPOBOYHOW  XapaKTEPUCTHUKH.
MeTponoruueckue  XapakTEepUCTUKH  METOAA.  JIEKTPOHHO-30HAOBBIM ~ MHKpPOAaHalIM3 B
IIPOCBEYMBAIONICH JIEKTPOHHON MHUKpockonuu. CrenuanbHble METOIBI 3JIEKTPOHHO-30H0BOIO
MUKpOAHAJIN3a.

8. CnekTpockonusi XapaKTepUCTUYECKUX IMOTEph SHEPIUU 3NIEKTPOHOB. JlMarHocTuka
HaHOIUIeHOK. TH(opMaTHBHBIE BO3MOXXHOCTH U METPOJIOTHUECKUE XapaKTEPUCTHKH.

9. Meroapl 35IeKTpOHHOHM crekTpockonuu. Oke-3dpdext u BHEmHHN (GoTodhPEKT.
BakyymHBbIe ycnoBHs. AHAIM3aTOPbI SHEPTUH AIEKTPOHOB. OXKe-3JEKTPOHHAS CIIEKTPOCKOINHNS U
PEHTTeHO(OTORIEKTPOHHAS CIIEKTPOCKOIIUS.

10. B3aumoieiicTBHE MOHHBIX IyYKOB C TBEPABIM TEJIOM. BTOpHUHAs MOHHAS 3MUCCHS.
Macc-cnekTpoMeTpusi BTOPUYHBIX MOHOB. Y CTPOMCTBO Macc-CIEKTPOMETpa. MeTposiornyeckue
XapaKTEepUCTUKU METOJA.
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11. UnrterpanbHbie METOABI ONpeneNeHus pa3MepoB HaHouacTull. CearMMEHTAIMOHHBIN
aHanu3. MeTonbl paccesHHs CBETa. pEJIeeBCKOE paccesHue, IUHAMUYECKOE pacCesHHeE.
[IpenenpHBIC BO3MOKHOCTH METO/IOB pacCesHUs CBeTa U (hU3MYecKHe orpaHuueHus. PaccesHue
pentreHoBckoro u3nydenus. Meron Illepepa. ManmoyrioBoe paccessHHe PEHTIEHOBCKOTO
U3IIy4CHHUS.

4. 0O0beM y4eOHOH JUCIHIJIMHBI

B 3aueTHEBIX B akanem.
Bunsl yueOHoI paboThI €AMHHLIAX yacax
O01asi TPY10€MKOCTh TMCHUIIHHBI N0 Y4eOHOMY IJIAHY 4,0 144
AyJAUTOPHBIE 3AHATHUS: 2,0 72
Jlexrn (JIek) - -
ITpaktuueckue 3austus (I13) 1,0 36
Jlaboparopus 1,0 36
CamocTosiTesibHas paGora (CP): 2,0 72
Bua koHTpoOJs: 3auet / 3K3aMeH - 3auer ¢
OLICHKOM
B 3auetHbIx B actpos.
Bunsl yueOHoI paboThI €AMHHLIAX yacax
O01asi TPY10eMKOCTh THCIUIIJIMHBI N0 Y4e0HOMY IJIAHY 4,0 108
AyIMTOpPHBIE 3aHATHSL: 2,0 54
Jlexrn (JIek) - -
IMpaktuueckue 3austus (I13) 1,0 27
Jlaboparopus 1,0 27
CamocrosiTesibHas padora (CP): 2,0 54
Bua koHTpoOJs: 3auet / 3K3aMeH - 3auer ¢
OLICHKOM

AHHOTanus padoyeil NPOrpaMMbl JUCHHUILIMHBI
«Tepmuuecknii anajau3 Hanomatepuaiaos» (b1.B.OJ1.7)

1. Ieab TUCHMIUIMHBL: (OPMHUPOBAHKME y CTYACHTOB KOMIUIEKCHOTO MPEICTABICHUS O
BO3MOXKHOCTSIX TEPMUYECKOTO aHAIM3a JIJIsl UCCIICIOBAHUS HAHOMATEPUAIIOB.

OCHOBHBIMH 3a/1a4aMH JUCIUILIMHBI SBJISACTCS:

- (opMHUpOBaHUE MPEACTABICHUNA O METO/AaX TEPMHUYECKOr0 aHAJIM3a HAHOMATEPHAJIOB,
UX TEOPETUYECKUX OCHOBAX U MPHHIUIIAX PaOOTHI.

- (opMupoBaHHWE CHUCTEMHBIX 3HAHWW B O00JIACTM XUMHUYECKHX pEaKkuuid U (PU3mkKo-
XMMHYECKUX TPEBPAICHHH, TPOMUCXOISIIMX IO BIUSHUEM TEMIIEPATYPHI.

- popMUpOBaHUE TTOHMMAHKSI O BO3MOXKHOCTSX M OIPaHUYCHHSI HCIIOJIb30BAHHS METOIOB
TEPMHUYECCKOT0 aHaIM3a B Pa3IMYHBIX 00JACTSIX HAHOMATEpHAllOB, BHIPAOOTKAa Ha ITOM OCHOBE
CHCTEMHOTO MOJXOJa K MOCTAHOBKE M BBIMOJHEHUIO HAYyYHBIX HCCICIOBAaHHNA B yKa3aHHOMN
00J1acTH, CITOCOOHOCTH aHAJIM3MPOBATh W KPUTHUYCCKH OLECHHBATH ITOJydaeMble pE3yJIbTaThl,
npeasIarath MyTH PEIICHHs MOCTABICHHBIX 3a/1ay.

2. B pe3yjabTare HU3y4YeHHs] JUCHMIIMHBI OOYyYalOUMiici MO mporpamMmme
MArHCTPATYPhl 10JKEH:

Obaadame caenyrommumu o6mekynsTypHbiMu (OK), obmenpodeccuonansabivu (OITK)
u npodeccuonanpubiMu (ITK) koMIeTeHIUAMI:

CIIOCOOHOCTBIO TOHMMATh (DH3HUYCCKME W XMMHYECKHE IPOIECCh, MPOTEKAIOIINEe B
MarepuaiaX Mpu UX MOIy4eHUH, 00paboTKe U MOIU(HUKAIIUH, UCTIOIB30BATh B HCCIICIOBAHUAX U
pacderax 3HAHUSA O METOAAX MCCICIOBAaHUs, aHAIN3a, THATHOCTUKH W MOJICIUPOBAHUSA CBOMCTB
BeIeCTB (MaTepUasioB), MPOBOJAMTh KOMILJICKCHBIC HCCICIOBAHUS, MPUMEHSS CTAHIAPTHBIC H
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ceptudukanrontbie ucnsiranus ([1K-3);

TOTOBHOCTBIO K MpPO(EeCCHOHANBHON S3KCIUTyaTallud COBPEMEHHOTO O0OpYAOBaHUS H
npuOOPOB B COOTBETCTBHUH C IEJIIMU Maructepckoi mporpammsr ([TK-9);

CIIOCOOHOCTBIO  HCIOJBb30BaTh HOPMATUBHBIE W METOAMYECKHE MaTepuaioB IO
TEXHOJIOTUYECKOM MOJrOTOBKE MPOM3BOJCTBA, KA4YeCTBY, CTaHAAPTH3ALMU H CEPTUDHUKAINH
U3JIENUI U MPOLIECCOB B TEXHOJOTMUECKHUX MpOIeccax U OMepalusix, C y4eTOM MX Ha3HaueHUs
CIOCOOOB pealin3alliid U PEeCypCHOro odOecreueHusi Ha OCHOBe dKoHOMHUueckoro aHanmm3a ([TK-
10);

CIIOCOOHOCTBIO CAMOCTOSATENIBHO MCIIOJIb30BaTh TEXHUUECKUE CPEICTBA JUIsI U3MEPEHUS U
KOHTPOJISI OCHOBHBIX I[apaMETPOB TEXHOJOTMYECKUX MPOLECCOB, CTPYKTYpPhl U CBOWCTB
MaTepHajoB M HM3ACIUN M3 HUX, IUIAHUPOBAHMS M pEaTM3alllid HCCIEAOBAaHUN M pa3paboToOK
(MK-11);

3Hamy:

KJIacCU(UKALUIO METOJIOB TEPMHUYECKOr0 aHain3a, (U3UKO-XMMHUYECKHE OCHOBBI
TEPMUYECKOTO aHalIM3a MaTepUAIOB, YCTPOWCTBO W NPUHIMI pPabOTHl OCHOBHBIX METOJIOB
TEPMHUYECKOTO aHaliu3a, BIMSHHE YCIOBHIl TpOBENEHUs OHKCIEPUMEHTa Ha pe3yJabTaThl
TEPMUYECKUX METOJIOB aHaJIM3a, BO3MOKHOCTU M 00JIACTH MPUMEHEHHS] TEPMUUYECKUX METOJIOB
aHaJIM3a JUIsl UCCIeI0BaHUsl HAHOMAaTepHaoB.

ymemsy:

aHAJIM3UPOBATh  PE3YyibTAaThl, TMOJIYYEHHbIE C [OMOIIBIO PA3IUYHBIX METO/OB
TEPMHUYECKOTO aHalli3a, KOPPEKTHO pacCUMUTHIBATh (UIUKO-XUMHUYECKHE (KHMHETHYECKUE U
TEPMOJMHAMHYECCKHAE) TMapaMeTpbl 10 JaHHBIM TepMorpaBumerpuu u auddepeHimambHo-
CKaHHUpYIOLIeH KalopuMeTpuu, (GOpPMYIHPOBATh TEXHUYECKHE TpeOOBaHUS K OOBEKTaM
UCCIIETOBaHMUS.

enadems.

NPUHLIMIIAMUA TIPOBEJEHUS JKCIEPUMEHTAa W CTAHJAPTHBIMM METOAMKAMHU aHaln3a
HaHOMAaTEepPHAJIOB ~ METOJOM  TEPMOTpaBUMETpUM U JudQepeHInaIbHO-CKaHUPYIOIIeH
KaJJOpUMETPUU, METOJIaMU TEPMOKHHETHYECKOrO aHaju3a, MeToJaMH padoThl C HAay4YHOH
JUTEPATypol W DIEKTPOHHO-OMOIMOTEUHBIMM  pecypcaMH 10  TEOPETHUECKUM |
TEXHOJOTMYECKUM acleKTaM TEPMOTPaBUMETPUUECKOI0 aHalli3a HAHOMAaTEepHAJIOB.

3. KpaTtkoe coep:kaHue I CUUIIUHBI

BBenenne B MeToAbl TEPMUYECKOI0 aHAJIM3a HaHOMaTepuaaoB. Vcropus u 3Tamsl
pa3BUTHS TEPMUUECKUX MeTO0B aHanu3a. Meton Jle-1llarense. OCHOBHBIE BUIBI TEPMUYECKOTO
anammza: TT'A, JITA u JICK. [IpunuunuansHOoe yCTpoicTBO aepuBatorpada. OCHOBHBIE 3a71a9u
KJIACCUYECKUX METOJIOB TEPMUYECKOr0 aHaju3a MaTepuanoB. DU3NKO-XUMHUECKHUE OCHOBBI
TEPMHUYECKUX METOJIOB aHaiu3a. J[MHaMUYecKHil M M30TepMUYECKHE PEKUMBI TEPMHUUYECKHX
MeTo0B aHanu3a. O0IacTH MPUMEHEHHS TEPMUYECKUX METOJIOB aHAJIM3a HAHOMATEPHAJIOB.

TepmorpaBumerpudeckuii anaiau3 (TTA). OcHOBBI MeTO1a TEPMOTPABUMETPUUIECCKOTO
ananu3a. [Ipunnun ycrpoiictBa npudopa TI'A. Kpussie TT'A. Bocnpon3Boaninocs 1 TOYHOCTb
merona TI'A. BausitHue yciaoBusi mpoBeleHUs JKcrepuMeHTa Ha pe3ynbrarbl TI'A. CrocoOs
OTIpeieNIeHUs] TEMIIEPAaTyPHBIX UHTEPBAJIOB PA3JIOKEHUS BEUIECTB, ONpPEeCHHE OTEPh MaCChI.
Wcrounnku ommbok u norpenrHocteit B TT'A.

JuddepeHunajbLHO-TePMUYECKU A aHaJau3 (ATA). OcCHOBBI MeTo/1a
nudepeHIaTIbHO-TEPMUYECKOTO aHaim3a. YpaBHeHue Kupxroda. I[lpunmmm ycTtpoiicTBa
npubopa JITA. Kpuseie ATA. IIpeumymecrBa u Hemoctatku JITA. Temmonepenoc.
Tepmonapel: MmaTepuaibl U cBoicTBa. [loHATHE TamoHa BeniecTBa. BinsiHue CKOPOCTH peakiuii
W YCIIOBHUS TPOBEACHUS SKCIepuMeHTa (pasmep TUTIIsl, (GOpPMBI JepikaTessi, TpoObl, CKOPOCTH
HarpeBa, BIUsSHHE aTMocdepsl B meun) Ha (Gopmy mauddepeHnnanpbHoil KpuBoi. McTOYHMKH
ook u norpemrHoctei B JITA.

Nuddepenunanbuo-ckanupywomas kanopumerpus (JICK). OGmactu npuMeHEHHS
JICK). CriocoOsl ompeneneHus TeMIIePaTypPHBIX MHTEPBAIOB Pa3I0KEHHs BEHICCTB U (ha30BhIX
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nepexonoB. KonmuecTBeHHOe ormpeneneHue TEIuioBbIX 3¢ ¢ekToB. MccnenoBanne KUHETHKH
peakIuii TEPMUYECKOTO Pa3JIOKEHUsT MaTepuasioB. VCTOYHMKM OMMOOK W TOTPENIHOCTEH B
JCK. Paznuna mexay ATA u JICK. CHHXpOHHBIN TEpPMUYECKUI aHAIN3 MAaTEPUAJIOB.

JAunaromerpusi. Xapakrepuctuka Merona. OmnpeneneHne M3MEHEHUH UIMHBI 00pa3IioB
IIPY HAarpeBe U OXJIAXKACHUU WM IIPU U30TEPMHUYECKON BbIACPKKE. TeMneparypHblii KOHTPOJIb B
munaromerpe. Jpon-kanopumetpus. CriocoObl onpeesenns TeIoEMKOCTH MaTepHaloB.

KoMiuiekcHble MeTOAbI aHAJINW3a HAHOMATEPUAJOB. AHAIU3 BBIJACIUBIIMXCS Ta30B.
Cosmenieane mpubopoB TepMudeckoro ananusza ¢ MK-®ypee u macc-ciekrpomerpamu (MC).
CTA-UK-O®ypre: npunmun padotsl u obsnactu npumeHeHus. CTA-MC: npuniun paboTsl H
00J1aCTH TPUMEHEHUS.

IIpuMeHeHne TepMUYECKUX METOI0B JI aHAJIM3a HAHOMaTepuaaoB. VccinenoBanue
IUIAaBJICHUS HAHOYACTUL[ METAJUIOB C TOMOILIBIO TEePMUYECKHX MeTojaoB aHamusza. CTA
KOMITO3UIIMOHHBIX MaTepHUaOB. UccnenoBanue KOJIMYECTBEHHBIX XapaKTEPUCTUK
HaHOMAaTEpPHAJIIOB METOJAaMHU TEPMHUUYECKOr0 aHa/n3a. BimsHue pasnuuHblx (akTtopoB (mpumecH,
XHUMHUYCCKUEC B33PIMO,Z[CFICTBPIH, aTMocq)epa HC‘II/I) Ha TOYHOCTH KOJIHMYCCTBCHHOIO N Ka4YC€CTBCHHOI'O
aHaIN3a.

CoBpeMeHHbIE TEHACHUUM W HANPABJEHHUA Pa3BUTHS TEPMUYECKHMX MeTO10B
aHa/JM3a BellecTB M MarTepuajoB. (OCHOBHbIE NPUHIUNBI TEPMOMArHUTOMETPUH.
Tepmoconomerpus. Beicokoremnepatypubiii ontuueckuii JITA u ero ananoru. Meton nazepHoit
BCIIBIIIKKA: TPHHIUINAATBLHOE YCTPOUCTBO Tpubopa, (HU3MKO-XUMUYECKHE OCHOBBI, MPUMEPHI
npuMeHeHus. Meroa rperonux mintT. BeICOKOTOYHOE N3MEpEHNE TEITIOBBIX TOTOKOB.

4. 00beM y4eOHOH TUCHHUILINHBI.

B 3aueTHEBIX B akanem.
Bunpl yueOHoI paboThI €IMHULIAX yacax
O01asi TPYA0EMKOCTh TMCHUIIHHBI N0 Y4eOHOMY IJIAHY 4,0 144
AyIMTOpPHBIE 3AHATHSL: 1,5 54
Jlexuuu (JIek) 0,5 18
IMpaktrueckue 3anstus (I13) 1,0 36
JlaGopaTopus - -
CamocTosiTesibHas padora (CP): 2,5 90
Buja koHTpoOJs: 3adeT / IK3aMeH - 3auer

B 3auetHbIx B actpos.

Bunsl yaeOHoI paboThI €IMHULIAX yacax

O01asi TPY10eMKOCTh THCIUIIJIMHBI N0 Y4e0HOMY IJIAHY 4,0 108
AyIUTOpPHBIE 3aHATHSL: 15 40,5
Jlexrn (JIek) 0,5 13,5
IMpaktuueckue 3anstus (I13) 1,0 27
Jlaboparopus - -
CamocTosiTesibHas padora (CP): 2,5 67,5
Buj koHTpoas: 3aueT / IK3aMeH - 3auer

AHHOTanus padoyeil NPOrpaMMbpl JUCHHUILIMHBI
«CunTte3 nHanouactui» (61.B.0/1.8)

1. Heap IUCHMIJMHBI COCTOMT B TMPUOOPETEHUWH OOYYAIOIMIMMUCS 3HAHUN U
KOMITETCHIIMH B 00JaCTH CHHTE3a HAHOYACTHI] 1 HAHOMATEPHUAJIOB KUIKO(Pa3HBIMUA METOAaMH.

OcHOBHOIT 3aiaveil JUCHUNJIMHBI SBIsieTCS (QOpPMHUpOBaHHWE Y OO0ydYaroUIuXxcs
CHUCTEMHBIX TUIYOOKHX 3HaHUH B 00JIACTH XMMHYECKUX, (GU3UICCKUX U OMOJOTUUECKHX METOJ/IOB
CHUHTE3a HAHOYACTHUI[ U HaHOMaTepI/IaJIOB, IIOHUMAaHUA 06H_[I/IX 3aKOHOM€pHOCT€I>'I HO.HyLIeHI/IH
TaKMX MaTepHaJiOB; BBIPAOOTKA HA HSTOM OCHOBE CHCTEMHOTO IIOAXOJa K IOCTaHOBKE,
BBITTOJIHEHUIO HAayYHBIX MCCIIEAOBAaHUM B yKa3aHHOHM 001acTH, CHOCOOHOCTH aHAIM3MPOBATH U
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KPUTHYECKH OIEHUBATh TMOJy4aeMble Pe3yNbTaThl, MpeajaraTth MyTH PEIICHUS MMOCTABICHHBIX
3a]a4 U HaXOJUTh CPEIU HUX ONTHUMAJIbHBIMH.

2. B pe3yabTare wu3yYeHHs IUCHUIUIMHBI O0y4YawUWiics MO mporpamme
MATUCTPATYyPhI J0JIKEH:

Obaadame caenyromumu o6mekynsTypHbiMu (OK), obmenpodeccuonansabivu (OITK)
u npodeccuonanpubiMu (ITK) koMIeTeHITUAMI:

CIIOCOOHOCTBIO TIOHUMATh (PU3UYECKHE W XUMHUYECKHE MPOLECChl, MPOTEKAIOIINEe B
MaTepuanax MpH Ux MojlydyeHuH, 00paboTke U MOAN(UKALIMHU; UCIIOIB30BaTh B UCCIIEJOBAHUIX U
pacderax 3HaHHS O METOJaX HCCIICOBAHMS, aHAIN3a, TUATHOCTUKU ¥ MOJCTUPOBAHUS CBOWMCTB
BEIeCTB (MaTepUasioB), MPOBOJAMTh KOMILJICKCHBIC HCCICIOBAHUS, MPUMEHSS CTAHIAPTHBIC H
ceprudukanronbie ucnpiranus ([1K-3);

CIOCOOHOCTBIO CAMOCTOSITEIBHO OCYHIECTBIIATH cOOp NaHHBIX, U3y4aTh, aHATU3UPOBATH
¥ 0000111aTh HAYYHO-TEXHUYECKYI0 HH(POPMALIMIO IO TEMATUKE UCCIIEI0BaHUs, pa3padaThIBaTh U
UCIIOIB30BaTh TEXHHUYECKYIO JOKYMECHTAIUIO B podeccuonanbHoil aesteapHoct ([TK-5);

TOTOBHOCTBIO K TPO(ECCHOHANBHOW O3KCIUTyaTallud COBPEMEHHOTO OOOpYAOBaHUS H
prOOPOB B COOTBETCTBHUH C ICIAMHU Maructepckoit mporpammsl (ITK-9);

TOTOBHOCTBIO MPUMEHSITh HHKCHEPHBIC 3HAHUS I pa3pabOTKH U peaan3alui MPOeKTOB,
YIOBJETBOPSIONINX 3aJaHHBIM TpeOOBaHMSIM, B TOM YHCIE TPEOOBAHUAM HKOHOMUYECKOM
3P PEKTUBHOCTH, TEXHUUECKOU U dKoJorrueckoi 6e3onacHocTu ([1K-12);

TOTOBHOCTBIO ~ CaMOCTOSITEIBHO  MPOEKTUPOBAaTh  TEXHOJOTHYECKHE  IPOLIECCHI
MIPOM3BOJICTBA MaTepUaiia U U3JICIMI U3 HEro ¢ 3aJaHHbIMU Xxapaktepuctukamu ([1IK-14);

3Hamy:

KJIacCCU(UKALUIO HAHOYACTHUI] 1 HAHOMATEPHAIOB, OCHOBAHHYIO HA MEPHOCTH OOBHEKTOB,
crocobax moJy4yeHusi, CBOMCTBaX Cpe/ibl MPOBEACHUSI CUHTE3A,;

TEOPETUYECKHE OCHOBBI MPOILIECCOB KPUCTAIM3AIMU B JKHIKHX Cpelax, OCHOBHBIE
dakTopbl, BAMAIOUIME Ha O00pa3oBaHUE 3apoAbIIIeH KPUCTAIUIM3ALUU U CKOPOCTh pPOCTa
HAHOYACTHII,

3aKOHOMEPHOCTH  MPOTEKAIOMIMX  MPOLECCOB MpPU  CHUHTE3€  HAHOYACTHUIl U
HaHOMAaTePHAaJIOB B )KUIKUX (pa3ax v Ha rpaHulle pa3zaena das;

3aKOHOMEPHOCTH COBOKYITHOCTH YCJIOBUN TIPOBEICHHS CHHTE3a U OCOOEHHOCTEH
XUMHUYECKHX, (U3MYECKUX W OHOJNOTHYECKUX TMPOIECCOB, MPHUBOIANINX K MOIYyYEHHUIO
HAHOYACTHI] U HAHOMATEPHAJIOB,;

QITOPUTMBI  TIPOTHO3UPOBAHUS  JHWCIEPCHOCTH U CTPYKTYpPHl  HAHOYACTUI[ H
HAaHOMAaTEpHAaJIOB.

ymemsy:

dbopmynupoBaTh TpeOOBaHUS K MaTepHaiaM M ONPeAesiaTh dPGEKTUBHBIC MyTH CUHTE3a
HAHOYACTHI] ¥ HAHOMATEPUAaJIOB C KOMIUIEKCOM 3aJaHHBIX CBOMCTB JJIsi KOHKPETHBIX oOnacTeit
MPUMEHEHUS;

HaXOJUTh W WCIOIB30BATh JINTEPATYPHBIE MCTOYHHUKH, 0a3bl JAaHHBIX ¥ KOMMEPUYECKHE
IpOrpaMMHBIE MPOAYKTHI, U pelIaTh 3aJadyd MO CO3AAHMI0 HAHOYACTHUII U HAHOMATEpUAJIOB
Pa3IUYHON MPUPOJIBI, AUCTIEPCHOCTH M COCTaBa,

MPUMEHSTHh TEOPETUUECKHUE 3HAHUS O CIIOoco0ax CMHTE3a HaHOYACTHUI U HAHOMAaTEepUajoB
JUTSL PEIICHUS UCCIIEIOBATENIbCKUX U MPUKIAIHBIX 33/1a4, B TOM YHCJIE B MEKIUCIUILIMHAPHBIX
o0JacTsx.

enademy:

MeToAaMH pabOThl ¢ HAYYHO-TEXHUYECKOM, CIPAaBOYHOW JIUTEPATypOH M AJIEKTPOHHO-
OMOMMOTEYHBIMU pecypcaMHl IO TEOPETHYECKHMM U TEXHOJOTHYECKHM AaclieKTaM CHHTE3a
HAHOYACTHI] U HAHOMATEPHAJIOB,;

OCHOBHBIMH METOJIaMH CHHTE3a HAHOYACTHUIl U HAHOMATEPHAJIOB PA3IUYHON MPUPOJIBI,
JTUCTIEPCHOCTH U CTPYKTYPHI;

OCHOBHBIMH TIpHE€MaMH HaXOXXICHHS U HCIOJIb30BAHUS CIPABOYHBIX JUTEPATYPHBIX H
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KOMIIBIOTEPHBIX 0a3 JaHHBIX 1O CHUHTE3y HAHOYACTHII M HAHOMATEPUATIOB KHIKO(A3HBIMU
METOJIaMH;

CIIOCOOHOCTBIO U TOTOBHOCTHIO K Pa3pa0OTKe HOBBIX METOJOB CHHTE3a HAHOYACTHI[ W
HAHOMATEepHaAJIOB M MX MPUMEHEHHIO B CAMOCTOSATEIbHOW Hay4yHO-HUCCIEI0BaTEeNIbCKON
NESTEILHOCTH.

3. KpaTkoe coaep:kaHue TUCHUTIUHBI
1. OcHoBBI NpoNecca KPUCTAIN3ANMUHA B :KHIKHX cpeaax

1.1.T'omoreHHOE ¥ reTeporeHHOE 3apOoIbIIIIc00pa30BaHKE

1.2.OcHOBHBIE TEOPUH POCTA KPUCTAIIIOB
2. CHHTe3 HAaHOYACTHIl METOAAMHM OCAKIEHUS

2.1.CunTe3 HaHOYACTHIL OJIArOPOTHBIX METAIJIOB

2.2.CuHTe3 OoJyIPOBOIHUKOBBIX HAHOYACTHIL

2.3.CuHTe3 MAarHUTHBIX HAHOYACTHI]

2.4.CuHTe3 HaHOYACTHUII CO CTPYKTYPOH SIP0-000JI09Ka, MHOTOCIIOWHBIX CTPYKTYP
3. AnnapaTHble MeTO/Ibl CHHTE3a HAHOYACTHI] 1 HAHOMATEPHAJIOB

3.1.30mb-Teab METOA MOTYYEHHS] HAHOYACTULI, IOPUCTHIX MAaTEPUAJIOB, adporesneit

3.2.CuHTE3 HAHOYACTHUIl U HAHOMATEPHUATIOB B CBEPXKPHUTHUYECKUX JKUIKOCTSIX

3.3. CuHTe3 HaHOYACTHI[ TIPU  BO3JACHCTBUU  UBJIYUYCHHH. MHUKPOBOJIHOBOTO,
YJIBTPa3ByKOBOTO, Y @, pEHTT€HOBCKOI0, PaAMOAKTUBHOIO

3.4.CuHTe3 HAaHOYACTHUII B IUTAMEHU U KPUOXUMHUYECKHE METO/Ibl CUHTE3a

3.5.DnekTpoXuMUYeCKrue METO/IbI TIOTYyYSHUSI HAHOMATEPHUAJIOB

3.6.MaTpuuHbIii CHHTE3 HAHOYACTHI] 1 HAHOMATEePHAJIOB

3.7.buonoruveckre METOIbI CHHTE3a HAHOYACTHUI] 1 HAHOMATEPHAIOB

3.8. ITlomyuyenue HaHOMAaTEPHAJIOB npu caMOOpraHu3aIu HaHOYACTHII,
OMOMUMETHYECKIE HAHOMATEPUAITBI

4. 0O0beM y4eOHOH JUCHHIINHBI

B 3aueTHBIX B akanmem.
Bunpl yue6HO# paboThI €IUHUIAaX qacax
O01asi TPy10eMKOCTh IHCHHUILIMHBI 110 Y4eOHOMY IJIAHY 3,0 108
AyIMTOpPHBIE 3aHATHSL: 1,5 54
Jlexrn (JIek) 0,5 18
IMpaktuyeckue 3anstus (I13) 0,5 18
Jlaboparopus 0,5 18
CamocTosiTesibHasi padora (CP): 1,5 54
Bua koHTpos: 3aueT / 3K3aMeH - 3auer ¢
OLICEHKOM
B 3auetHbIx B actpos.
Bunsl yaeOHoI paboThI €AMHHLIAX yacax
O01asi TPY/10eMKOCTh THCIUIIJIMHBI N0 Y4e0HOMY IJIAHY 3,0 81
AyIUTOpHBIE 3aHATHSL: 15 40,5
Jlexrn (JIek) 0,5 13,5
ITpaktuueckue 3anstus (I13) 0,5 13,5
Jlaboparopus 0,5 13,5
CamocTosiTesibHas padora (CP): 1,5 40,5
Bua koHTpoOJs: 3auet / 3K3amMeH - 3auer ¢
OLICHKOM

AHHOTanuA padoyeil MpOrpaMmbl AU CHUNIHMHBI
«MeToapl 00padoTKn HHGOPMAIUH B TeXHOJIOrHU HanomaTtepuaaos» (61.B.0/1.9)
1. Heap mucuumiIMHbl- GOPMUPOBAHNE KOMIETEHIUI B 00JAaCTH TEOPUM U MPAKTUKU
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UCIIOJIb30BAHUSI KOMIIBIOTEPHBIX W WH()OPMAIIMOHHBIX TEXHOJOTHH It pa3paboTKu U
UCCIIeIOBAaHKS HOBBIX HAHOMATEPUAJIOB, MPHOOPETEHUE 3HAHKMI M YMEHHI B 00JIaCTH aHAK3a
IpEeCTaBICHUS JIUTEPATYPHON U SKCIIEPUMEHTAIBHON HayYHO-TEXHUYECKOM HH(POpMALIUH.

OCHOBHO# 3a1aueil MTUCHUIUTUHBI SIBISCTCS (HOPMUPOBAHUE y OOYYAIOUIMXCSl HABBIKOB
paboThI C COBPEMEHHBIMU KOMIIBIOTEPHBIMU ¥ HH()OPMAIIMOHHBIMHU CPEICTBAMHE IS YIYUIICHUS
U ol0yerdeHusi mporecca pa3pabOTKA HOBBIX MAaTEpUAIOB M IPOLECCOB, MPEACTABICHUN O
BOXHOCTH CTATHCTHYECKOTO aHalM3a IMOJYy4aeMbIX OKCICPHUMEHTAIBHBIX pPE3YyJIbTaTOB U
CIMOCOOOB MOBBIIIEHHUS UX TOYHOCTH U BOCIIPOU3BOTUMOCTH.

2. B pe3yjabTare uU3y4YeHHs] JUCHMILIMHBI OOYyYalOUIMiici MO mporpamMmme
MArHCTPATYPhl 10JKEH:

Obaadams caenyromumu o6mekynsTypHbiMu (OK), obmenpodeccuonansabivu (OITK)
u npodeccuonanpubiMu (ITK) koMIeTeHITUAMI:

CIIOCOOHOCTBIO TIOATOTABIMBATE M MPEACTABIATH MPE3CHTAIIMU IUIAHOB M PE3yJIbTATOB
coOcTBeHHOM 1 KoMaHaHO# nestensHoctd (OK-5).

CIIOCOOHOCTBIO BBIMOJIHATh MapKETHHTOBBIC HCCIICIOBAHUS W pa3pabaThiBaTh TEXHHUKO-
9KOHOMUYECKOEe 00O0CHOBAaHHE WHHOBAIIMOHHBIX PEIICHUH B MPOPECCHOHATBHON JeATEIbHOCTH
(OIIK-6);

TOTOBHOCTBIO TPOBOJUTh MATEHTHBIA MOWCK, HCCIENOBATh MATEHTOCIIOCOOHOCTh W
MOKa3aTeIM TEXHUYECKOTO YPOBHS pa3pabOTOK M  HCIONB30BaTh IMPOIEAYPHI  3aIlUTHI
UHTE/UIEKTyaabHON coocTBeHHOCTH (OITK-7).

TOTOBHOCTBIO K HCIIOJIb30BAHUIO COBPEMEHHBIX HH(POPMAIHOHHO-KOMMYHHUKAIHOHHBIX
TEXHOJIOTUH, TJO0ATBHBIX HH()OPMAIMOHHBIX PECYPCOB B HAy4YHO-HCCIICIOBATEILCKOW U
pacyeTHO-aHAINTHYCCKON JEATCIBHOCTH B 00JacCTH MaTepHAOBEACHUS M TEXHOJIOTHH
marepuainos (I[TK-1);

CIIOCOOHOCTBIO ~ HMCIIOJIb30BaTh ~ METOABI  MOJAEIMPOBAHHMS M ONTHMH3AIWH,
CTaHJapTU3aIMA U CEPTUGHUKAIMU Il OLEHKH W MPOTHO3UPOBAHUS CBOWCTB MAaTEPHUANIOB U
3 PeKTUBHOCTH TexHOJIoruueckux mporeccon ([1K-2);

CIMIOCOOHOCTBIO CaMOCTOSITEIILHO pa3padaThiBaTh METOJbI M CPEICTBA aBTOMATH3AIMU
NPOIIECCOB MPOW3BOJCTBA, BHIOMpAaTh OOOPYJAOBaHWE W OCHACTKY, METOJbl M IPHEMBI
OopraHu3aIu Tpyaa, odecrneynBarmmx QPEeKTUBHOE, TEXHUYECKU U IKOJIOTUUECKH Oe30macHoe
npousBocTio ([1K-8);

CIIOCOOHOCTBIO IIPUMEHSTH METO10I0THIO TipoekTrpoBanus (ITK-13);

CMOCOOHOCTBIO PACCUMTBHIBATE M KOHCTPYMPOBATh TEXHOJOTHUECKHUE OCHACTKH C
UCIIOJIb30BAHUEM COBPEMEHHBIX MPUKJIAJHBIX MPOrPaMM U KOMIBIOTEPHOW TpaduKH, CETEBBIX
TexHosioruit u 6a3 nanubix ([TK-15).

3HAMY.

COBPEMCHHOE COCTOSIHME€ M IEPCHEKTUBHBIC TMPUMEHEHUS KOMIBIOTEPHBIX U
UH()OPMAIIMOHHBIX TEXHOJIOTUI B HAHOMHYCTPHH;

OCHOBHBIE CHCTEMBI OpPraHHM3aIliK U XPAHCHUS HAyYHO-TEXHUYECKON MH()OPMAITUH;

CIOCOOBI TUTAHMPOBAHKSI YKCIIEPUMEHTA,;

CTaTHCTHYECKHE  HHCTPYMEHTHI  IUIAHMPOBAHWS  OKCIEPHMMEHTa W 00paboTKh
9KCIIEPUMEHTATBHBIX TAHHBIX;

CITOCOOBI 1 MHCTPYMEHTHI 00paOOTKH U MPEICTABICHHUS SKCIICPUMEHTAIBHBIX TAHHBIX

MOJIXO/TBI K MOJICTIMPOBAHUIO HAHOCHUCTEM.

ymemy:

OCYIIECTBIIATh TMOMCK W aHAJIM3 HAyYHOH-TEXHHUYCCKOH HH(GOPMAIUK B JOCTYITHBIX
HUCTOYHMKAX

OPOM3BOAUTH OTOOP  IKCIEPUMEHTAIBHBIX  (AKTOPOB ©  MOCTPOCHHE IJIAHOB
SKCIIEPUMEHTA B 00JIACTH CO3JaHUs M UCCIICI0BaHIsI HAHOMATEPHAIIOB;

MPOBOUTH aHAIIU3 PE3YIbTATOB IKCIIEPUMEHTAIBHBIX UCCIICIOBAHHIA;

NPEICTABIIAT PE3YJILTATHI AKCIIEPUMEHTAIBHBIX HCCIICIOBAHMIA;

29



BBISIBJISITH 3HAYMMOCTH (PaKTOPOB IKCIIEPUMEHTA,

MPOU3BOJIUTH KPUTUUYECKUH aHAIIN3 OMYOJIMKOBAHHBIX TaHHBIX;

IIPOBOAUTH MOJAEIMPOBAHNE IIPOLIECCOB JBMKEHMSI U arperamuy;

NPUMEHSTh TMOJIY4YeHHbIE 3HAaHUSA JUIsl PEUICHHs] HCCIEAO0BAaTENbCKUX M MPUKIATHBIX

3a/1a4, B TOM YUCJIe B 00JaCTH HayKH O HAHOMATepHaIaX ¥ HAHOTEXHOJIOTUHU.

enadems.

HaBBIKAMU pabOTHl C HAYYHO-TEXHUYECKOU, CIIPABOYHOM JTUTEPATypOil M 3IEKTPOHHBIMU
pecypcamu, 3aTparuBarollMMHU (yHIaMEHTalbHbIE M MPAKTUYECKHE acCleKThl pa3paboTKu M
MPUMEHEHUS HAaHOMATEPHAJIOB,

HaBbIKAMHU HCIOJIb30BAaHUS KOMIIBIOTEPHBIX MpOrpaMM jisi IUIAHUPOBAHMUS U aHAIM3A
IKCIEPUMEHTA,;

METOJIOJIOTUYECKUMHU TOAXOJAaMHU M HaBbIKAMHM MPEJICTaBICHUS] AKCIEPUMEHTaIbHBIX
JaHHBIX, B TOM YHUCIIE, PE3yabTaTOB MHOTO(AKTOPHBIX SKCIIEPUMEHTOB,;

HaBbIKAMU OCBOEHHUSI U TIPUMEHEHHUS HOBBIX KOMIBIOTEPHBIX U HWH(OPMAIMOHHBIX
UHCTPYMEHTOB IpU pa3paboTKe U UCCIETOBaHUM HAHOMATEPHAJIOB.

3. KpaTkoe cogepskaHue JUCHUILINHBI

HanouHaycTpuss M KOMNBIOTEPHbIE TEXHOJOTHH. AKTyalbHbIE BO3MOXKHOCTU U
NEPCIEeKTUBBl  HCIONb30BAHHUS  KOMIBIOTEPHBIX W HMH(DOPMALIMOHHBIX TEXHOJOTHI B
HaHOMHIyCcTpuH. McTopudeckuii 0030p TpPHUMEHEHHUS KOMITBIOTEPHBIX W HH(OPMAIIMOHHBIX
TEXHOJOTMl B 00JacTH XMMHUYECKOH TEXHOJIOTHUH, MAaTepuaioBeeHUsI U pa3padoTKu
HAHOMAaTEPHAJIOB.

PangomMusanusi W IUIAHMPOBAHHME JKcIepuMeHTa. PerpeccMOHHBIM — aHamu3.
MHuoxectBeHHast ~ perpeccust.  OCHOBBI ~ 00pa0OTKHM  3KCIIEPUMEHTAIBHBIX  JAaHHBIX.
Hucnepcronnblii anain3. OCHOBHBIE HMJIEM, TTOCTPOCHUE CIIOXKHBIX IJIAHOB, KOBapHAIlMOHHBIN
aHaJIN3. AHaJIU3 KOHTPAaCTOB U MHOYKECTBEHHBIE CpPaBHEHUsA. MHOIrOMEpHBIN AMCIIEPCUOHHBIN U
KOBapHAallMOHHBINA aHAIN3, IPEATION0KEHHS U CIEICTBUS UX HapYyIICHHUS.

IInanupoBaHue MHOTO(aKTOPHBIX JIKCNEPHUMEHTOB. J[poOHO-(aKkTOpHBIE IIaH C
pPa3IUYHBIM YMCJIOM YPOBHEH, CMEIIaHHbIE IUIaHbl, LIEHTPaJbHbIE KOMIIO3WLMOHHbBIE IUIAHBI.
[locTpoeHne 3KCHEpPUMEHTANbHBIX IUIAHOB M aHAIU3 PE3YyJIbTaTOB SKCIEPUMEHTA, METOIbI
pobacTHOro TUTaHWpOBaHWsS Tarydw, TUTaHBl [JIT CMeCed | JAPYIHMX TOBEPXHOCTEH C
orpaHuyeHusiMU, mnoctpoeHue D- u A-onTUManbHBIX IJIaHOB. AHAIM3 MOBTOPSIEMOCTH U
BOCITpOM3BOAUMOCTH. OreHka 3(G(EKTUBHOCTH IKCIIEPUMEHTATBHBIX IIJIAHOB, CIIOCOOBI
NOBBIIICHUS dPPEKTUBHOCTH IJIaHA, SBOJIOIMOHHOE IUIaHUpoBaHue. [IporpamMmHbIe cpencTBa
JUTSL CTATUCTUYECKOT0 aHAJIM3a U MJIaHUPOBAHUS SKCIIEPUMEHTA.

O0paboTka JKCHepUMEHTAJBHBIX JAaHHbIX. OCHOBHBIE 3amaun  00pabOTKU
nH(popManuu B TMpaKTUKE HAYYHBIX HCCIAeAOBaHUN B obOjacTth HaHoMmaTepuanoB. OOpaboTka
OKCIIEPUMEHTAIBHBIX JAHHBIX Ha TPUMEpPE TUIHYHBIX HCCIEAOBaHUNA B 00JIACTH pa3paboTKu
HaHoMarepuasioB. IIpakThueckoe mNpUMeHEHHE QWIBTPAIMM M TEXHUYECKOTO aHaliu3a s
00pabOTKM SKCIEPUMEHTANBHBIX JaHHBIX. VICMONB30BaHWE MPOTPAMMHBIX TMPOJYKTOB st
IUTAHUPOBAHMS SKCIIEPUMEHTA, aHAIN3a U MTPEICTABICHHS SKCIIEPUMEHTAIbHBIX JaHHbBIX.

B03MO:KHOCTH NPOrpaMMHBIX MNPOAYKTOB W HX MPUMEHEHHE B TeXHOJOTHH
HaHoMaTepuanoB. CHCTeMbl KOMIBIOTEPHOW anreOpbl, TaOJUYHbIE pPEJAKTOPbI, S3bIKU
nporpamMmmupoBanus Ha npumepe MSExcel, Matlab, Maxima, Mathcad, C, C++, Fortr&ajlab,
Octave, R, PythonOcHoBbl ncrons3oBanus Pythonuis ananwsa HaydHBIX JaHHBIX. HaydHas
skocucTema si3bika Python:makerst Numpy, Scipy, Matplotlib.Cratuctiueckas ob6paboTka ¢
ucnonp3oBanueM Ru Python. O6pabotka u aHaau3 H300pakeHU — MPUMEHEHHE IAKETOB
Numpy u Scipy, moayms Scikit-image. Mcnons3oBanue Oudanoreku Matplotlib mns
BU3YalIM3al[UH JaHHBIX U MOCTPOEHUS BBICOKOKAYECTBEHHBIX TUArPaMM.

Ilonck ¥ aHAJIM3 Hay4YHO-TeXHHYecKOM MHopManuu. VICTOYHUKM Hay4HO-
TexHuueckod uHpopmanuu. CHCTEeMbl OpraHU3alMd W XPAaHEHHS HAyYHO-TEXHUYECKOM
uHopmarmu. Metoasl noucka. Kpurepuu s¢p¢exTuBHOCTH (IOIHOTa, TOYHOCTH) IOMCKA U
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CrocoObl WX TMOBBIIICHUA. AHaIM3 W TPEJICTaBICHHE BBISIBICHHON HAayYHO-TEXHUYECKOM
nHpopmanuu.

MogaeanpoBanue W BHU3yaJlu3aluss HaHocucTeM. MoaenupoBaHue IPOLECCOB
JIBVDOKCHMSI M arperaidyd HaHO4YacTHL. MeTonsl MOJEKYyJIsIpHOW IUHAMHUKH. bpoyHOBCKas
OUHaMUKa W auHamuka JlamxkeBena, wmeronbl Monrte-Kapino. KomOuHupoBaHHBIE H
YCOBEPIICHCTBOBAHHBIE METOABI MOJACIMPOBAaHUSA JIWHAMUKHA d4acTul. MozennpoBaHue
B3aUMOJICVCTBUM YaCTULL. paCYET CTOJKHOBECHUN MEXy YaCTULIAMH, MOJEIUPOBAHUE JBUKEHUS
arperatoB ¢ y4€TOM CBs3€d MEXAY YaCTHIIAMH, ITapHOE M MHOXKECTBEHHOE B3aMMOJCHCTBHE

yactull. [IporpaMMHble TIPOAYKTHI JUIS BHU3yaJIM3allUM W IPEICTABICHUS PE3YJIbTATOB

MOJICITUPOBAHHSI HAHOCHUCTEM.
4. 00beM y4eOHOH JUCHHILIMHBI

B 3aueTHBIX B akanewm.
Bunpr yue6HO# paboThI €IUHNIaX qacax
O0mas TpyA0eMKOCTh JMCHHIIJIMHBI 10 Y4eOHOMY ILIAHY 4,0 144
AYIUTOpPHBbIE 3aHATHSL 2,0 72
Jlexnuu (JIek) 0,33 12
IMpaktrueckue 3austus (I13) 1,0 36
JlaGopaTopus 0,67 24
CamocrosiTesbHas padora (CP): 2,0 72
Bua koHTpos: 3aueT / 3K3aMeH - 3auer ¢

OLICHKOM

B 3auerHbIX B actpon.
Buapr yue6HO# paboTh €IUHUIaX qacax
O0mas TpyA0eMKOCTh JMCHHILJIMHBI 10 Y4eOHOMY ILIAHY 4,0 108
AYIUTOpPHBIE 3aHATHSL: 2,0 54
Jlexnuu (JIek) 0,33 9
IMpaktrueckue 3austus (I13) 1,0 27
JlaGopaTopust 0,67 18
CamocTosiTesibHas paGora (CP): 2,0 54
Bua koHTpos: 3aueT / 3K3aMeH - 3auer ¢

OLICHKOM

AHHOTanus padoyeil NPOrpaMMbpl JUCHHUILIMHBI

«buoJsiornueckoe aeiicteue HaHomarepuasiop» (61.B.0/1.10)

1. Henap qucuuminHbl: GOpMHUpPOBAHUE y CTYACHTOB MOHITHS O PA3IMYHBIX ACMEKTaX
OMOJIOTMYECKOTO JCHCTBUS HAHOYACTUII M HAHOMATEpPHAIOB, MEXaHM3MaxX WX JEHCTBUS Ha

KHUBBIE CUCTEMBI  CIOCOOHOCTH K OLIEHKE pUCKa MpU paboTe ¢ HaHOMaTepHaJIaMHu.

2. B pe3yabraTre wu3yYeHHMs JAUCHUIJIMHBI oOyvyawinuiicsi Mo

MaTrHCTPATYPHI 10JI/KeH:

nporpamme

O6nanats cneayromumMu 00mekyapTypabiMu (OK), obmenpodeccronansapivu (OITK) u

npodeccuonanbHbiMu ([TK) KOMIeTeHITUAMIU

TOTOBHOCTBIO IIPUMEHATH INPUHIUIBl PAalMOHAIBHOIO HCIOJIB30BaHUSA IPUPOIHBIX
PECYPCOB H 3aIIUTHI OKPYKAIOIICH Cpe/Ibl IIPH peleHn  nmpodeccuoHanbHbix 3aaad (OI1K-5);

CIIOCOOHOCTBIO UCIOJIb30BaTh Ha MPAKTUKE COBPEMEHHBIE NPEJCTABICHUS, O BIMSIHUU
MUKpPO- U HAHOCTPYKTYpbl Ha CBOMCTBA MaTEpPUAIOB, MX B3aUMOJCUCTBUHU C OKpPYXKaroLIeH
CpezIoi, MOJIIMH, SHEPIreTHYCCKUMHK YacTuIlaMu U u3inydenuem ([1K-4);

TOTOBHOCTBIO MIPOBOJUTH BHIOOp MAaTEpUANOB IS 3aJaHHBIX YCIOBHUI SKCIUTyaTalluu C
y4eTOM TpeOOBaHMM HAJEKHOCTH M JIOJTOBEYHOCTH, SKOHOMHUYHOCTH M 3IKOJIOTMYECKUX
NOCIEACTBUM MX TPUMEHEHHS HAa OCHOBE 3HAHMS OCHOBHBIX THUIIOB HEOPraHWMYECKHX U
OpraHUYECKHX MaTepHaIoB Pa3IMYHOrO Ha3HAYCHUs, B TOM uucie HaHomatepuanos ([1K-7);
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TOTOBHOCTBIO MPUMEHSITh HHKCHEPHBIE 3HAHUS I pa3pabOTKH U peaan3alii MPOeKTOB,
YIOBJETBOPSIONINX 3aJaHHBIM TpeOOBaHMSIM, B TOM 4HCIE TPEOOBAHUAM HKOHOMUYECKOM
3P PEKTUBHOCTH, TEXHUUECKOU U dKoJorrueckoi 6e3omnacHocTu ([MK-12);

3Hamp. OCHOBHBIC MOHSTHUS TOKCHUKOJOTMM M HAHOTOKCHKOJIOTMH; OCOOEHHOCTH U
MEXaHU3MBbI JeHCTBUSI HAHOYACTHUI] HA )KUBbIE CUCTEMBI,

ymems. TIPAaBUIBHO OILEHHBATh PUCK IpU paboTe C pPa3IUYHBIMU HAHOYACTUIAMH U
HAaHOMAaTepHallaMi, BbIOMpATh CPEJCTBA 3alIUTHI, aHAJTU3UPOBATH HAYYHYIO HH(OpPMALHIO O
OMOJIOTUYECKOM JIEWCTBUM HAHOMATEpUAJIOB; MPHUMEHSITh TEOPETHYECKHE 3HaHUA IO
OMOJIOTUYECKOMY JICHCTBUIO HAHOYACTHUIl 1 HAHOMATEPUAIIOB JIJIsl PEIICHHSI NCCIIeI0BATEIbCKIX
Y IPUKJIAAHBIX 33]1a4;

énademsp. WHPOPMAIMEH O TOKCHYHOCTH PA3JMYHBIX BHJIOB HAHOYACTHUI[ W
HaHOMaTepHasioB; HHGOpMaIUeil 0 BO3MOXKHOCTSIX IPUMEHEHUH HAaHOYACTHUI] 1 HAHOMAaTepUaioB
B MEAMLUHE, METOJaMU pPa0OThl C HAayYHO-TEXHUYECKOH, CIPAaBOYHOM JUTEpaTypoll wu
IEKTPOHHO-OMOINOTEYHBIMU  pECypcaMH, CBS3aHHBIMU C OMOJIOTHYECKUM JeHCTBHEM
HaHOMAaTEPHUAJIOB.

3. KpaTkoe cogepskaHue JUCHHUILINHBI.

1. OcHOBHBIE OHATHS TOKCUKOJIOTHH.

OnpeneneHne TOKCUKOJOTHH, pa3zaeiibl Tokcukosornu. Hanotokcukonorusd. Ilonstue o
BpeIHOM BemlecTBe. TOKCHUYHOCTh M oOmacHocTh BemiecTBa. [lonstue no3bl. Kpusble <«io3a-
apdext». Bumpl TokcMueckmxX 103 W KOHIeHTpanui. [lopor BpemHOoro aeHCTBHS.
Tonepantnocts. IlonsTHe romeoctasa. Knaccudukanus orpasnenuit. OcTpoe U XpOHHYECKOE
Bo3nercTBue. OTnaleHHEIE ITIOCIENCTBU.

2. JleiicTBMEe TOKCHUYHBIX BElIECTB HA OPTAHU3M.

OcHOBHbIE MYTH TOCTYIUIEHUS TOKCUYHBIX BellecTB B opranu3Mm. Kiaccudukanus
TOKCHYHBIX BEIIECTB IO JACHCTBUIO HA OPraHM3M, IO M30MpaTeNbHONW TOKCHYHOCTH. D eKThI
npu TMOBTOPHOM BBeleHUU. KoMOMHHMpOBaHHas TOKCHYHOCTh. MoOJEKyJIsSpHbIE MEXaHU3MbI
NEHCTBUS TOKCUYHBIX BemiecTB. Ilepwonasl orpaBinenus. OOImME NPUHIUIBI JICYCHUS
oTpasiieHnil. HaHoMarepuansl U1 1€TOKCUKAlMU OpraHu3Ma.

3. TOKCHYHOCTH HAHOYACTHI] 1 HAHOMATEPHAJIOB.

[TonsiTue u 3agaun HaHOTOKCUKOJIOrUU. VIcTOprst HAHOTOKCHKOJIOTUM. [TpuMepsr ocTporo
U XPOHUYECKOTO JCWCTBHUS BbICOKOAMcHepcHo mbimu. O030p [ronTepa Ob6epmopcrepa
«HaHOTOKCHKOIOrUs: HOBas JUCLUILIMHA, BO3HUKAIOIIAS W3 HM3YyYEHHs YacCTUL CBEPXMAJIOrO
pasMepa». Pacnipenenenue 4acTull Ipu WHTANANUU. BiausHue pazmepa u GopMbl HAHOYACTHI] —
npumepbl. OCOOEHHOCTH ACMCTBHS YaCTUIl B HAHOPa3MEPHOM COCTOSIHUU. OpraHbl-MULICHH AJIs
HaHouacTull. [lpuMepbl TOKCHYECKOrO JACHCTBUS HAHOYACTHUI[ METAJUIOB, YIJIEPOIHBIX
HAaHOYACTHI], MOJUMEpHBIX HaHodacTul. OIleHKa pUCKa NpU BO3ACHCTBUM HAHOMATEPHAJIOB.
OrpanuyeHuss Ha WCIOJIB30BAaHWE HAHOMATepUalIoB. MeToabl OIEHKH 0e30MacHOCTH
HaHoMaTtepHanoB. CpeacTBa 3alUThl IpU paboTe ¢ HaHOMaTepHalaMHu.

4. HaHo4yacTulbl M NPOAYKIMS CBOOOAHBIX PAINKAJIOB.

OObpazoBanue akTUBHBIX (OpM Kuciaopoja B kieTke. [lepekucHoe OKHCIEHHE JIUMUIOB.
EcrectBennas 3amura kietku oTr A®K. OxwucnurensHbiii crpecc. Hanouactuusl u
okucauTenbHbIN cTpecc. [Ipumepsr HU MeTtaiuioB M OKCHAOB, BBI3BIBAIOIIMX OKHUCIUTEIbHBIN
cTpecc. AHTHOKCHIAaHTHBIE CBOMCTBA (DYILIEPEHOB.

5. HaHouyacTubl 1 HMMYHHAasI CHCTEMA.

OcCHOBHbBIE KOMIIOHEHTBl MMMYHHOH cucTteMbl. BocnamurenbHass peakuus. llpumepst
BOCMAJIMTENBHBIX PEAKIUI MO JECUCTBUEM HAHOYACTHI] METAINIOB U OKCHIOB. B3anmoneiicTere
HAHOYACTHI[ C KIJIETKaMH U OpraHaMd UMMYHHOW CHCTEMBI — TIOTJIONICHHE Makpodaramu,
HaKOIUICHHE B celie3eHKe. HaHouacThIpl Kak aJbloBaHThl (YCHIUTEIHM UMMYHHOTO OTBETa TPHU
BakiuHaimu). [Ipumep - aIbIOBaHTH HA OCHOBE HAHOYACTHUI] THAPOKCHATIATHTA.

6. HanomaTepuaJbl /i1 HANPaBJIEHHOr0 TPAHCHMOPTA JIEKAPCTBEHHBIX BelleCTB B
OpraHm3sMme.
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OO6mue TpeboBaHUS K BBIOOPY HAHOYACTHI[ M HAHOMATEPUATIOB I MEIUIIMHCKOTO
npuMeHeHus. Heopranndeckue HaAHOYACTUIIBI KaK HOCUTEIH JJIS HAMPABICHHOTO TPAHCIIOPTa
JICKapCTBEHHBIX BemlecTB. JIumocoMbl. [IpuMepsl JIMITOCOMHBIX MPENapaToB, Pa3peIIeHHbBIX IS
KJIIMHAYECKOTO TpuMeHeHus. [loimMepHble HaHOYACTHIIBI: TOJTMMEPHBIC MUIIEIUIBI, TTOPUCTHIC
MOJIMMEPHBIE YAaCTHIIBI, TOJUMEPHBIE MUKPOKAICYJIbl, KOHBIOTaThl moiumepa u JIB,
neHapuMepbl. Jlpyrrue Buapl HAHOYACTUIl U HAHOMATEPHAJIOB.

7. PazHooOpa3ue 0M0JIOrHYeCKOro 1eiicCTBHS HAHOMATEPHAJIOB.

Tokcuueckoe, BOCHIATUTEIBLHOE, aHTHOAKTEpUAIbHOE M TEpaneBTUYECKOE NIEHCTBHE Ha
npuMepe HaHOYACTHUI[ cepedpa M MaTepHualioB, UX COJEpKalMX. TOKCHYEeCKOe NEHCTBUE U
BO3MOKHOCTH MEIUITMHCKOTO MPUMEHEHUsSI HAHOYACTHI] APYTUX METaUIOB, OKCHUIOB METAJIOB
¥ HEMETAJUIOB, YIJIEPOIHBIX HAHOYACTHI] U HAHOYACTHI] MIOJMMEPOB.

4. 00beM y4eOHOH JUCHHIINHBI

B 3aueTHEBIX B akanem.
Bunsl yaeOHoI paboThI €AMHHLIAX yacax
O01asi TPY/10eMKOCTh THCIUIIJIMHBI N0 Y4e0HOMY IJIAHY 2,0 72
AyIUTOpPHBIE 3aHATHSL: 1,0 36
Jlexrun (JIek) - -
IMpaktuyeckue 3anstus (I13) 1,0 36
Jlaboparopus - -
CamocrosiTesibHas padora (CP): 1,0 36
Bua koHTpoJs: 3aueT / 3K3aMeH - 3auer ¢

OLICHKOM

B 3auetHbIx B actpos.
Bunpl yueOHoI paboThI €AMHULIAX yacax
O01asi TPY/10eMKOCTh THCIUIIJIMHBI N0 Y4e0HOMY IJIAHY 2,0 81
AyAUTOPHBIE 3AHATHUS: 1,0 27
Jlexrn (JIek) - -
IMpaktuueckue 3austus (I13) 1,0 27
Jlaboparopus - -
CamocrosiTesibHas padora (CP): 1,0 27
Bua koHTpoJs: 3auet / 3K3amMeH - 3auer ¢

OLICHKOM

4.4.3]I[dCUMIJIMHBI BAPMATHBHOM YacTH (IMCHHUILUIMHBI 10 BHIOOPY)

AHHOTaUUs padoyeil NPOrpaMmMbl JTUCUUIIIIMHbBI
«MaTepHaJabl Ha OCHOBE YIJIePOAHBIX HAaHOCTPYKTYp>» (b1.B./IB.1.1)

1. eap MUCHUNJMHBI - TPUOOPETCHUE 3HAHUHN, YMEHUH, BIaJICHUA U (POpPMUPOBAHUE
KOMIIETCHIIM B O0JIACTH YIJIEPOJHBIX HAHOMATEPUAIOB U O3HAKOMIICHHE C UX CTPYKTYPOH,
CBOMCTBaMH, BO3MOKHOCTSIMU TPUMEHEHUS.

2. B pe3yabTtare wu3yYeHHs IUCUMIUIMHBI O0y4YawlWiici MO0 mporpamme
MAaTrUCTPATYyPhI J0JIKEH:

Obnaoams cnenyromumu oomekynbTypabiMu (OK), obmenpodeccronansabivu (OITK)
u npodeccuonanpubiMu (ITK) koMIeTeHIUAMI:

CIIOCOOHOCTBIO HCIIOJIB30BATh HA MPAKTUKE COBPEMEHHBIC MPEACTABICHUS, O BIHSHHUU
MHUKPO- M HaHO-CTPYKTYpPhl Ha CBOMCTBa MaTEpHUalOB, UX B3aUMOJCHCTBHUM C OKPYXKAIOIICH
CpezIoH, MOJIIMH, SHEPreTUYeCKIUMHU YacTullaMu U uainyueHuem ([1K-4);

TOTOBHOCTBIO MPOBOJUTH BHIOOP MaTepHalioB ISl 33JaHHBIX YCIOBHM SKCILTyaTalluu C
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y4eToM TpeOOBaHWUN HANEKHOCTH U JIONTOBEYHOCTH, SKOHOMHYHOCTH U IKOJOTUYECKUX
MOCNEACTBUM HMX TNPUMEHEHHS Ha OCHOBE 3HAHHUS OCHOBHBIX THUIIOB HEOPraHUYECKUX U
OpPraHUYeCKUX MATEPUAJIOB Pa3IMYHOrO Ha3HAUCHUS, B TOM uncie HaHomatepuainos ([1K-7);

TOTOBHOCTBIO MPUMEHSATh MH)KEHEPHBIE 3HAHUS Ui pa3pabOTKU U peaan3alii NpOoeKTOB,
YIOBJICTBOPSIONINX 33aJaHHBIM TpeOOBaHMSIM, B TOM 4HCIE TPEOOBAHUSIM DKOHOMUYECKOM
3¢ (GEeKTUBHOCTH, TEXHUYECKOH 1 dKooruueckoi 6e3omacHocTu ([TK-12);

TOTOBHOCTBIO ~ CaMOCTOSITEJIBHO  NPOEKTUPOBAaTh  TEXHOJOTMYECKHE  IPOLIECCHI
IIPOKM3BOJICTBA MaTepUaia U M3JICIHi U3 HEro ¢ 3ajaHHbIMu Xapaktepuctukamu ([TK-14);

3Hamy:

Moau(UKAIMK  YTIepoAa, CTPYKTYpy M CBOMCTBA YIJIEPOJHBIX HaHOMAaTepUasoB,
BO3MO>XHOCTH MIX UCTIOJIb30BaHUS,

ymemsy:

UCIIONIb30BaTh PA3IMYHbIe HUCTOYHUKA WHGOPMAIUU Il TIOMYy4YEHHUS CBEICHUU O
HOBEHIIINX MCCIIET0BAaHUAX B 00JIACTH YIIIEPOJHBIX HAHOMATEPUAJIOB;

KPUTHUYECKH aHAJTU3UPOBATh HAyYHbIC TyOIHKAINH,

enadems:

HABBIKAMU TMOATOTOBKH aHAIMTUYECKUX 0030pOB COBPEMEHHOUN HAyYHOW JIUTEPATypHI B
00JacTH yriaepoAHbIX HAHOMATEpUAJIOB B YCTHOM U MUCbMEHHOM (QopMme;

3. KpaTkoe coaep:xkaHue TUCHUTITUHBI

1.BBenenue. Knaccupukamnus yriiepoaHbIX HAHOCTPYKTYP

Annorponaeie  Moaudukanuu  yriaepoga OCHOBHBIE TIOHATHS KBAaHTOBOM XHMUHU.
[ubpuauzanusi aTOMHBIX opOuTameld W MHOrooOpa3ue aIOTPONHBIX MOIUDHUKAIUNA U
XUMHUYECKHX COCIUHEHHWH yriaepoma. Anma3 u ankadbl. ['padut, rpadeH, apeHbl, aJKeHBI,
KapOuH, ankuHbl. CMelIaHHbIe U MPOMEKYTOUHbIE AJIJIOTPOITHbIE MOAU(DUKAIIUU YTIIEPOa.

2. ¥YriaepoaHble HAHOTPYOKH

Uctopus otkpbitust YHT. IloHATHE OJHOCTEHHBIX M MHOTOCTEHHBIX YIJIEPOJHBIX
HaHOTpyOOK. MH(popmanust 006 UX CTpOCHHMH U MeToAax mnonydeHus. CTpyKTypHbIE CBOMCTBA.
XUpaabHOCTh HAHOTPYOOK. DJIEKTPOHHBIE CBOMCTBA HAHOTPYOOK. OJEKTPOHHBIE CBOWCTBA
rpadUTOBOM  IUIOCKOCTH. MexaHW4yeckue CBOICTBAa. YHpyrue CBOWMCTBA  YIJIEPOJHBIX
HAaHOTPYOOK.  DJEKTpOMEXaHWYECKHE CBOWCTBA  YyIJIEPOAHBIX  HAaHOTPYOOk. I[loHsaTme
xupanbHocTU. OOCYXKIeHNE B3aWMOCBSI3H XUPATHHOCTH M (PHU3UYECKUX CBOWCTB YIJIEPOIHBIX
HaHOTPYOOK. [IpuMeHeHue yriepoaHbx HAaHOTPYOOK. TOKCHYHOCTh HAHOTPYOOK.

3.DyaiepeH

Ucropus otkpeitus ysmiepenos. Kiactepsl yriiepoma. YcraHoBka U MeToauku Pudapa
Cmommu. Otkpbitusi bakmunctepa @ymnepa. Ilonstue o ¢ymnepenax. Teopema Diinepa u
CTPYKTypa MOJIEKYN (y/UIepeHOB W YIJIEPOJIHBIX HAHOKIACTEPOB, (yJUIEPEHONOI00HBIC
CTPYKTYphl B J>KMBOH Tpupojie. YTJIepoJHble KiacTepbl ¢ymiepounnoro tuma. CHHTE3,
MoauHUIIMPOBAHUE, UCTIONIb30BaHUE (YIIIEPSHOB.

4 I'paden

[Tonstus rpadura, rpadena, okcuna rpadena, CTpoeHue U 0coOble CBOWCTBa rpadeHa.
Xumuyeckoe wmoauduiupoBanue rpadeHa. «padeHoBas» 3MEKTpOHHKA. MHOTOCIOWHBIMA
snutakcuanbHbii rpaden (MEG). Crpykrypa, 3JIEKTPHUECKHE CBOWCTBA, MEXaHHYCCKHE
CBOWCTBA, BOBMOXKHOCTHU MIPUMEHEHUS B DJIICKTPOHHUKE

5. Hanoanmas.

[TonsTus HaHOaNmMa3a, CTPOCHHWE H OCOOBIE CBOWCTBA HaHOAlMa3za. TeXHOIIOTHS
MOJYyYEHHS] JIETOHAIMOHHBIX HaHOalIMa30B. O4uCTKa HaHOAIMa30B OT Mpumeced. MeTobl
KOHTPOJISI CTETICHN YUCTOTHI IETOHAIIMOHHBIX HanoaiMa3oB (JJHA). [TonyueHue HaHOATIMA3HBIX
cycnensuid. Ctpykrypa JTHA. IIpaktuyeckoe ucnosb3zoBanue JJTHA.

6. Komno3uTsl, cofepkainiue yriepoaHbie MaTepuaabl

Matepuansl M KOMIIO3UTHl HAa OCHOBE YIJIEpOAHBIX HaHOTpyOOok. [lonmmepsl wu
KOMIIO3UTHBIE MaTepUaIbl HA OCHOBE JPYTHX YIJIEPOIHBIX HAHOCTPYKTYD.
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7. HeyriiepoaHblie HAaHOTPYOKH.

[TonsiTe HeyraepoaHbIX HAHOTPYOOK. (DYHKIMOHAIBHBIE CBOMCTBA M MPAKTUYECKOE
UCIIOJIb30BaHUE PA3IMYHBIX HEYTTIEPOIHBIX HAHOTPYOOK.

4. 0O0beM y4eOHOH JUCIHIJIMHBI

o B 3aueTHBIX B akanewm.
Bun yuebnol paboThl
eAMHUIIAX gacax
O01as TPyA0eMKOCTh JUCHUILIHHBI 110 Y4eO0HOMY TUIaHy 5,0 180
AyIMTOpHBIE 3AHATHS! 1,5 54
Jlexru (JIek) 0,5 18
[Mpaktuyeckue 3ausatus ([13) 1,0 36
CamocrosiTesbHas padora (CP): 2,5 90
Bu KoHTpoIs: 3a4eT / 3K3aMeH IK3aMeH
(36)
Bu yue6HOi paGoTsI B 3auerHbIX B actpon.
eAMHMIIAX gacax
O01as TPyA0eMKOCTh JUCHUILIHHBI 110 Y4eO0HOMY TUIaHy 5,0 135
AYIUTOpPHBbIE 3aHATHUS: 15 40,5
Jlexrmn (JIek) 0,5 13,5
Ipaktuueckue 3ansarus (I13) 1,0 27
CamocrosiTesbHas paGora (CP): 2,5 67,5
Buj KoHTpoJIs: 3a4eT / 3K3aMeH IK3aMeH
(27)

AHHOTanuA padoyeil MPOrpaMmbl AU CHUNIHMHBI
«[loaumepHbie HaHOMaTepuans» (b1.B./[B.1.2)

1. Heap AUCHUNJMHBI - TPHOOpPETECHWE 3HAHWK, YMEHMH © (POPMHUpPOBAHUE
KOMIIETCHIIMI B 00JaCTH TOJMMEPHBIX HAHOMATEPHUAaJIOB U O3HAKOMIICHHE C UX CTPYKTYPOH,
CBOMCTBaMH, BO3MOKHOCTSIMU TPUMEHEHUS.

2. B pe3yabTare wu3yYeHHs IUCHMIUIMHBI O0y4YawuUiics MmO mporpamme
MAaTrUCTPATYyPhI J0JIKEH:

Obnaoams cnenyromumu ooekynbTypabiMu (OK), obmenpodeccronansabivu (OITK)
u npodeccuonanpubiMu (ITK) koMIeTeHITUAMI:

CIIOCOOHOCTBIO HCIIOJIB30BAaTh HA MPAKTUKE COBPEMEHHBIC MPEACTABICHUS, O BIHSHHUH
MHUKPO- M HaHO-CTPYKTYpPhl Ha CBOMCTBa MaTEpUalOB, UX B3aMMOJCHCTBUM C OKPYXKAIOIICH
CpezIoH, MOJIIMH, SHEPreTUYeCKMMHU YacTullamu U uainydeHuem ([1K-4);

TOTOBHOCTBIO MPOBOJUTH BHIOOP MaTepHasioB ISl 33JaHHBIX YCIOBHM SKCILTyaTalluu C
y4eToM TpeOOBaHWN HANEKHOCTH U JIONTOBEYHOCTH, SKOHOMHYHOCTH U IKOJOTUYECKUX
MOCNEACTBUM HMX TNPUMEHEHHS Ha OCHOBE 3HAHHUS OCHOBHBIX THUIIOB HEOPraHHMYECKUX U
OpPraHUYeCKUX MATEPUAJIOB Pa3IMYHOrO Ha3HAUCHUS, B TOM uncie HaHomarepuainos ([1K-7);

TOTOBHOCTBIO MPUMEHSTh MH)KEHEPHBIE 3HAHUS U1 pa3paboTKU U peaan3alii NpOoeKTOB,
YIOBJICTBOPSIONINX 33aJaHHBIM TpPeOOBAHMSIM, B TOM 4HCIE TPEOOBAHUSIM HDKOHOMUYECKOM
3¢ (GEeKTUBHOCTH, TEXHUYECKOH 1 dKoornueckoi 6e3omacHocTu ([TK-12);

TOTOBHOCTBIO  CaMOCTOSITEIBHO  TPOCKTUPOBATH  TEXHOJIOTHYECKHUE  IPOIIECCHI
IIPOM3BOJICTBA MaTepUaia U M3JICIHi U3 HEro ¢ 3aJaHHbIMu Xapaktepuctukamu ([TK-14);

3Hamy:

OCHOBHBIE BUJIbI MATPHI] U HAIIOJHUTENIEH JJIs CO3/IaHUS MTOJIMMEPHBIX HAHOKOMIIO3HUTOB,;

OCHOBHBIEC CBOMCTBA PA3IMYHBIX MOJIUMEPHBIX MATPHUI] M TIOJTUMEPHBIX KOMITO3UITHOHHBIX
MaTepuasos;

OCHOBHBIE METO/IbI TEPEPAOOTKH MOJMMEPHBIX HAHOMATEPUATIOB;
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ymemn.

BBIOpATh TOJMMEPHBIA HAHOKOMIIO3WIIMOHHBIM Marepuan Juisl 3aJaHHOM 00JacTh
MpUMEHEHUS

BbIOpaTh HYXHBIH THUI MaTPHUIBl M HAMOJHUTENS [UIsl CO3JaHUS IOJIMMEPHOTO
HaHOMAaTepHala ¢ 3aIaHHbIMU CBOWCTBaMU

e1a0emo.

uHpopmanued O CYMECTBYIOIIUX U MEPCIEKTHBHBIX  00JACTIX MPUMEHECHHS
MOJIMMEPHBIX HAHOMATEPHUAJIOB,;

HaBbIKAMHU TIOJTOTOBKM JOKJAJOB Ha OCHOBE aHaliM3a COBPEMEHHOM Hay4dyHOMU
JAUTEpaTyphl B 00JaCTH MOJIUMEPHBIX HAHOMATEPUaJOB;

3. KpaTkoe coaep:xkaHue TUCHUTTUHBI

1. Bsgenenue. Ponp monuMepHBIX HaHOMATEpUAIOB B COBPEMEHHOM  MHpE.
Knaccudukanus monaummepoB. MexaHW4yeckre CBOWMCTBAa MOJIMMEPOB. PacTBOpHI MOIUMEPOB.
Bsi3koTekyuee cocTosiHHE TOJUMEpPOB. YTpyrue cBoicTBa mnonumepoB. CrekioodpazHoe
COCTOSIHME BBICOKOMOJIEKYJISIPHBIX coequHeHuid. Kpucramnu3zanus noammepos.

2. llomyuenue TONMMMEpPHBIX HAaHOMATEepUaIoB. Buasl HaHOHANIOJHHUTENICH IS
noiuMepoB. HaHOKOMIO3UTBI Ha OCHOBE TepMOIUIacTOB. HaHOKOMMIO3UTHI Ha OCHOBE
peakroracToB. MeToabsl  BBEJAEHUsS  HAHOHANOJHUTENEH B  MOJMMEPHYKO  MaTpully.
HaHokoMIo3uIlOHHbIE HATTOJIHUTEINU ISl TOJIMMEPHBIX MAaTPULL.

3. OcHOBHBIE CBOWCTBa MOJMMEPHBIX KOMIIO3UIIMOHHBIX MaTepuasioB. Bo3pacrtanue
MPOYHOCTHBIX U JCPOPMAIIMOHHBIX CBOWCTB, YJapHBIX XapaKTEPUCTUK, OAPBEPHBIX CBOWCTB
(ra3o- ¥ BOJOIPOHHUIIAEMOCTH), CHUKCHUE TOPIOYECTH W T.J. BIUsSHUE HAHOHAMOJHUTENCH Ha
peoJIOrM4eCcKre CBOMCTBA, TEIJIOCTOMKOCTh U TEPMOCTOMKOCTD ITIOJIMMEPOB.

4. OcHOBHbIE METOABI TMepepadOTKH MOJMMEPHBIX HaHoMarepuainoB. [Iporeccs
dbopMoBaHUS M3JENUN W3 HAHOHAMOJIHEHHBIX TEPMOILUIACTHYHBIX MOJMMEPHBIX MAaTepHalIOB
(3KCTpY3Hs, JINThE MO JABJICHHUEM, CIICIIHATIbHBIE METO/bI). IPOLECCOB (HOPMOBAHMS H3ICIUI
U3 HAaHOHAIOJHCHHBIX TEPMOPEAKTHUBHBIX MOJIMMEPHBIX MaTepUaOB (IPECCOBAHUE, JTUTHE MO
JaBIICHUEM, PO HIbHOE (OPMOBAHUE).

5. IlonmuMepcunukaTHble HAHOKOMITO3UTHI. CTPYKTypa M CBOMCTBa MOHTMOPHJUIOHUTA.
[TonsiTvst UHTEPKATSAIUK U SKcPoaranuu MOHTMOPHIIOHNUTA. CTPYKTypa MOJMMEPCHINKATHBIX
HaHOKOMITO3UTOB. JlucnepCOHHOHAIIOTHEHHBIE, BOJIOKHUCTBIE u CJIOUCTBIE
MOJIMMEPCUIIMKATHBIE ~ HAHOKOMIIO3UTHI.  TEXHOJOTHsS  MOJY4YEHHS  MOJUMEPCUIMKATHBIX
HaHOKOMITO3UTOB.

6. CymecTtByomuye ¢ NEPCHEKTUBHbIE  O0JACTH  MPUMEHEHHS]  MOJUMEPHBIX
HaHOMAaTEPHUAJIOB.

4. O0beM y4eOHOH JUCIHIIMHBI

o B 3aueTHBIX B akanmewm.
Bun yuebnoi paboThl
eAMHUIIAX gacax
O01as TPyA0eMKOCTh JUCHUILIHHBI 110 Y4e0HOMY TUIaHy 5,0 180
AyIMTOpHBIE 3aHATHS: 1,5 54
Jlexrn (JIek) 0,5 18
Ipaktuueckue 3ansarus (I13) 1,0 36
CamocrosiTebHas padora (CP): 2,5 90
Bu KoHTpoIs: 3a4eT / 3K3aMeH IK3aMeH
(36)
B yueGHoii paGoTs! B 3auetHbIx B actpos.
eAMHHIIAX gacax
O01as TPyA10eMKOCTh JUCHUILIHHBI 110 Y4e0HOMY TUIaHy 5,0 135
AYIUTOpPHBbIE 3aHATHUS: 15 40,5
Jlexrun (JIek) 0,5 13,5
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[Mpaktuyeckue 3ausatus ([13) 1,0 27

CamocrosiTesbHas padora (CP): 2,5 67,5

Buj KoHTpoIs: 3a4eT / 3K3aMeH IK3aMeH
(27)

AHHOTanuA padoyeil MPOrpaMmbl AUCHUNIMHBI
«MeToasbl (uryopecueHun B aHam3e HaHocTpykTyp» (b1.B./B.2.1)

1. eap AUCHUIVIMHBI COCTOMT B TPHOOPETCHUH OOYYAIOMIMMHUCS 3HAHUU U
KOMIIETSHIIHI B 00JIACTH U3y4YEHUS M UCIIOJIb30BaHUU (DITyOPECIIEHTHBIX HAHOMATEPUAJIOB.

OcHoOBHOIl 3ajavell JMCHUILUIMHBI SBISIETCS (OPMHUPOBAHHE Yy OOYYArOITHXCS
CUCTEMHBIX TIIyOOKHX 3HAHMN B 00JIACTH (PU3UYECKUX M XUMHUYECKUX IMPOLIECCOB U TEXHOJIOTUU
uccienoBanus (IyopecleHTHBIX HaHOMAaTePHAJIOB, CIOCOOHOCTH aHAJIN3UPOBATh U KPUTHUUYECKU
OIICHUBATh TOJy4YaeMble PE3yNbTaThl, MPEAJIArath MYTH PEIICHUS IOCTABJICHHBIX 3aJad W
HAXOJUTh CPEAHN HUX ONTHUMAIIbHBII.

2. B pe3yabTare wu3yYeHHs IUCUUIUIMHBI O0y4YawuWiici MO0 mNporpamme
MAaTrUCTPATYyPhI J0JIKEH:

Obnaoams cnenyromumu ooekynbTypabiMu (OK), obmenpodeccronansabivu (OITK)
u npodeccuonanpubiMu (ITK) koMmeTeHIUAMI:

CIIOCOOHOCTBIO  HCIIOJIb30BaTh ~ METOABI  MOJICIMPOBAHUS W ONTHMHU3AIINH,
CTaHJapTH3alUU U cepTU(UKALMU IJI1 OLEHKH W MPOTHO3UPOBAHHS CBOMCTB MaTepuajoB U
3 PeKTUBHOCTH TexHOJIoruueckux mpoieccon ([1K-2);

CIIOCOOHOCTBIO MOHUMATh (PU3UYECKHE W XUMHUYECKHE MPOLECChl, MPOTEKAloIe B
MaTepuanax Mpy ux MoIy4yeHUuH, 00padoTke U MOAU(PUKAIINN, UCTIOIH30BaTh B UCCIICIOBAHMSIX U
pacuerax 3HaHHS O METOJaX MCCIIEOBaHMs, aHAIN3a, TUATHOCTUKU M MOJAEITUPOBAHUS CBOMCTB
BEIIECCTB (MaTepHaioB), MPOBOJUTH KOMIUICKCHBIC HCCIICAOBAHUS, IPUMEHSS CTaHIApTHBIC U
ceprudukanpronsie uensitanus (ITK-3);

CIIOCOOHOCTBIO HCIIOJIB30BAaTh HA MPAKTUKE COBPEMEHHBIC MPEACTABICHUS, O BIHSHHUU
MHUKPO- M HAHO-CTPYKTYphl Ha CBOMCTBAa MaTEpHUalOB, UX B3aMUMOJCHCTBHUM C OKPYKAIOIICH
CpezoH, MOJIIMH, SHEPreTUYCCKUMHU YacTUIlaMu U u3nnyueHueM ([TK-4)

TOTOBHOCTBIO K MPO(ECCHOHANBHOM 3KCIUTyaTallud COBPEMEHHOTO 00OpyAOBaHUSA U
npuOOPOB B COOTBETCTBHH C IEIAIMU Maructepckoit nmporpammal (ITK-9);

CIOCOOHOCTBIO CAMOCTOATEIBHO MCIIOIb30BaTh TEXHUYECKUE CPENICTBA JIJIsl U3MEPEHUS U
KOHTPOJISI OCHOBHBIX IMapaMeTPOB TEXHOJOTHMUYECKUX TMPOIECCOB, CTPYKTYPhl H CBOWCTB
MaTepuaioB M W3JEIUM U3 HUX, IUIAHUPOBAHMS U pealli3allud HCCIeAOBaHUU U Pa3pabOTOK
(MK-11);

3Hamy:

OCHOBHBIC MTOHATHS JIFOMUHECIIEHIIUHU. ONPEICIICHHUS, UCTOPUS,

orpezieNieHue U OCHOBBI HAHO()OTOHUKH;

METOJI TIOJIYUYEHHUsSI YBEIMUYEHHOTO H300paKEHUs C HWCIOJIb30BAHUEM JFOMUHECIICHIIMH
BO30YXIEHHBIX aTOMOB M MOJIEKYJ 00pasIia.

ymemsy:

dhopmynupoBaTh TpeOOBaHMS K MaTepragaM U onpeaesaTh 3QGeKTUBHBIC TYTH CO3TaHM
HOBBIX ()IyOPECIICHTHBIX HAHOMATEPUAIIOB JJIs1 KOHKPETHBIX 00JIacTell MpUMEHEHUS,

HaXOJUTh U HCIOJB30BaTh JINTEPATYPHbIE MCTOYHHMKH, 0a3bl TaHHBIX M KOMMEpUYECKHE
MPOrPaMMHBIE IPOTYKTHI;

NPUMEHITh TEOPETUYECKHUE 3HAHMSI 10 COBPEMEHHBIM U MEPCIEKTHUBHBIM BHAAM
(GIIypeclieHTHBIX HAaHOMATEPHUAJIOB ISl PEIICHUs UCCIIEIOBATEIBLCKUX M MPHUKIAAHBIX 3a1ad, B
TOM YHUCJI€ B MEXIUCHUIIIIMHAPHBIX 00IaCTIX.

enademy:

37




MeToAaMu paboThl ¢ HAYYHO-TEXHUYECKOM, CIPABOYHOM JIUTEPAaTypOld M 3JIEKTPOHHO-
OMOMMOTEYHBIMU  pecypcaMd 1O  TEOPETHYECKMM U TEXHOJOTMYECKUM  acleKkTam
(bIyopecieHTHBIX HAHOCOCTUHEHUH,

METOAAMHU HAaXOXKJEHUsS M UCIHOJIb30BAaHUS CIPABOYHBIX JIMTEPATYpHBIX JAaHHBIX U
KOMIBIOTEPHBIX 0a3 JaHHBIX IO COCTaBy, CTPYKType M CBOWCTBAM OCHOBHBIX THIIOB
(1yopeclieHTHBIX MaTepHalloB,;

CIIOCOOHOCTBIO M TOTOBHOCTBIO K pa3pabOTKe HOBBIX METONOB TOJIYYCHHS H
uccieI0BaHusl (PIIyOPECIIEHTHBIX HAHOCTPYKTYP C YUE€TOM MpaBUi COOJII0OIEHUSI aBTOPCKUX TPaB.

3. KpaTkoe cogep:xkaHue TUCHUTITUHBI

Moayas 1. OcHOBHble TIOHATHS JOMHHecHeHHuH. OnpeaeneHue, HCTOPHS,
TeopeTHYecKue 0CHOBBI

Jlromunecnientus, dochopecuenmus, dayopecueniusa. Knaccudukanus. CooTHoOIIEHNE
CHEKTpoB Toriomierauss u (ayopecueHuuu. Cxemarudeckoe H300pakeHHE TPOIECCOB
WUCITyCKaHWsT H  ToryomeHus cBeta. J[uarpamma  f6monckoro. KBaHTOBBIN  BBIXOX
¢dyopecuenmu. @ayopecrienTHbie coeuneHus. [Ipumenenue.

Monayas 2. HanogoroHuka.

[Monstus «poroHWka» u <«HaHO(DOTOHUMKA». B3amMonelicTBUEe CBeTa M BEHIECTBA.
Hudpaknuonnsiii ipeaen. CBeT W HaHOYACTUIBI. JIFOMUHECHICHIIMSI HA YPOBHE HAHOCTPYKTYD
AKTHBalMs U TYIICHUE JIIOMUHECLUEHIIMM KPEMHUEBBIX HAHOYACTHUIl. POTOHHBIE KPUCTAILIBI.
OcHoOBBI TeopuHn (HOTOHHBIX KPUCTALIOB. MojaenupoBaHue onTH4eckux 3(pPekToB B POTOHHBIX
kpuctamax. CrmocoObl MOTy4YeHHs] peajbHBIX (OTOHHBIX KPUCTAUIOB. Mmes W MPUHITUIIBI
CO3J]aHUsI METaMaTEepPUaOB.

Moayas 3. Cy0BO/IHOBAasSE MUKPOCKOMHUSI.

Kondoxansaeiii duyopectienTHbiii Mukpockon. Mcropus pazsutus KIJIICM. IMpuniun
pabotsl. [IpocTpancTBeHHOE pa3perieHue B KoH(poKalbHOW MUKpocKonuu. [Ipumenenue.

dnyopecuieHTHas: MHUKPOCKOIHS TOJIHOIO BHYTPEHHEro OTpaxkeHHs. PiyopeclieHTHas
HaHOCcKomus. DiyopecieHIys B OMOIOTHYeCKUX HUCCleoBaHusIX. JleTekuusi (ryopecIeHIINH.
XapakTepucTuku (iyopecteHTHON sMuccur. CMeXHBIE SBJICHUS, BaKHbIE IS OMOJIOTHYECKUX
npuMeHeHuid. [IpeumyiectBa (QuyopecHeHTHBIX METOJOB uccienoBanus. Diaroopodopsl.
®dyopeciieHTHBIE 30HIbI 1 METKU. MeToIbl (hTyOpEeCIIEHTHON OKPACKHU KIIETOK.

4. 00beM y4eOHOH JUCHHILIMHBI

o B 3aueTHBIX B akanem.
Bun yae6HO# paboThI
eMHHIIAX Jacax
OO0mas TPyA0eMKOCTh JMCHMILJIMHBI 10 Y4eOHOMY IIAHY 5,0 180
AYAUTOPHBIE 3aHATHUS: 1,5 54
Jlexruu (JIek) 0,5 18
[Mpaktuyeckue 3ausatus (I13) 1,0 36
CamocrosiTesbHas padora (CP): 3,5 126
Buja koHTpoOJs: 3a4eT / 3K3aMeH 3auer ¢
OLICHKOM
Bus yueOHOM# paBoTs: B 3auerHbIX B actpon.
eIMHUTIAX Jacax
O0mas TpyA0eMKOCTh JMCHMILJIMHBI 10 Y4eOHOMY IIAHY 5,0 135
AYAUTOPHBIE 3aHATHUS: 1,5 40,5
Jlexru (JIek) 0,5 13,5
[Mpaktuyeckue 3ausatus (I13) 1,0 27
CamocrosiTesbHas padora (CP): 3,5 94,5
Bu KoHTpoIs: 3a4eT / 3K3aMeH 3auer ¢
OLICHKOM
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AHHOTanu padoyeil NPOrpaMMbpl JUCHHUILIMHBI
«MeToabI aHAJTH32a MEXaHMYECKHUX CBOIICTB HaHoMaTepuaJjioB» (61.B.JIB.2.2)

1. Heas aMCHUIVIMHBI - TpPUHOOpETeHHE 3HAHWM, YMEHHMH U (QopMupoBaHUE
KOMIIETEHIIUH B 00JIaCTH METO/I0B UCCIIEJOBAaHUSI MEXaHUYECKIX CBOICTB HAHOMATEpHaJOB.

2. B pe3yabTare wu3yYyeHHs IUCHUILVIMHBI O0y4YawUUiici MO MporpamMme
MAruCTPaTypbl 10JIKeH:

Obnaoams cnenyromumu ooekynbTypabiMu (OK), obmenpodeccronansabivu (OITK)
u npodeccuonanpubiMu (ITK) koMmeTeHITUAMI:

CIIOCOOHOCTBIO ~ HCIIOJIb30BaTh ~ METOABI  MOJICIMPOBAaHHS W ONTHMHU3AIINH,
CTaHJapTH3alUU U cepTU(UKALMU IJI1 OLEHKH W MPOTHO3MPOBAHHS CBOMCTB MaTepuajoB U
3 PeKTUBHOCTH TexHOJIoruueckux mporeccon ([1K-2);

CHOCOOHOCTBIO MOHUMATh (PHU3UYECKHE W XUMHUYECKHE MPOLECChl, MPOTEKalolie B
MaTepuanax Mpy uxX MoMy4yeHUuH, 00padoTke U MOAU(PUKAIINN, UCTIOIH30BaTh B UCCIICOBAHMSIX U
pacyeTax 3HaHUS O METOJAX MCCIIEIOBAaHMUSA, aHAIN3a, JUATHOCTUKU U MOJECIUPOBAHUS CBOMCTB
BEIIECTB (MaTepHaoB), MPOBOJUTH KOMIUICKCHBIC HCCIICAOBAHUS, IPUMEHSS CTaHIAPTHBIC U
ceprudukanronsie uensiranus (ITK-3);

CIIOCOOHOCTBIO HCIIOJIB30BAaTh HA MPAKTUKE COBPEMEHHBIC MPEACTABICHUS, O BIHSHHUU
MHUKPO- M HAHO-CTPYKTYphl Ha CBOMCTBAa MaTEpUalOB, UX B3aHUMOJCHCTBUM C OKPYXKAIOIICH
CpezIoH, MOJIIMH, SHEPTeTUYCCKUMHU YacTUIlaMu U u3nnyueHueM ([TK-4)

TOTOBHOCTBIO K MPO(EeCCHOHANBHOM 3KCIUTyaTallud COBPEMEHHOTO 00OpYyAOBaHUS U
npuOOPOB B COOTBETCTBHH C IEIAIMH Maructepckoit mporpammal (ITK-9);

CIOCOOHOCTBIO CAMOCTOATEIBHO MCIIOIb30BaTh TEXHUYECKUE CPENICTBA JIJIsl U3MEPEHUS U
KOHTPOJII OCHOBHBIX IapaMETPOB TEXHOJOTMUYECKUX IIPOLIECCOB, CTPYKTYpbl M CBOMCTB
MaTepuaioB M W3JEIHM U3 HUX, IUIAHUPOBAHMS U pealli3allid HCCIeAOBaHUU U Pa3pabOTOK
(MK-11);

3Hamb.

METO/bI UCCIEAOBAHUS CTPYKTYPhl U MEXaHUYECKUX CBOMCTB TBEP/bIX HAHOMATEPHUAJIOB

METO/BbI UCCIENOBAHUS CTPYKTYPbl U MEXAHUYECKUX CBOMCTB JKHUJKUX CPEll, B TOM YHUCIE
BS3KOYIPYTHX

OCHOBHBIE THUIBI MPUOOPOB, NPUMEHSEMBIX JJIsi aHallM3a MEXaHUYECKUX CBOWCTB
HaHOMaTEPHAJIOB

ymemn:

MPABWJIBHO BLIOPATh HYKHBIN TUI MPUOOpA U METOJNKY aHATN3a MEXaHMUECKUX CBOWMCTB
KOHKPETHOI0 HaHOMaTepuaia

enademy:

nHpopMmanuerr 00 0COOCHHOCTSIX HMCCIIENOBAHUS MEXaHWYECKUX CBOMCTB IMOJIUMEPHBIX
HAHOKOMIIO3UTOB, I'ejieil 1 HEHbIOTOHOBCKUX JKUJIKOCTEH.

MeToAaMH pabOThl ¢ HAYYHO-TEXHUYECKOW, CIPAaBOYHOW JIUTEPATypOH M AJIEKTPOHHO-
OMOMMOTEYHBIMU pECcypcaMu, CBSI3aHHBIMH C UCCJIEIOBAHMEM MEXaHUYECKUX CBOMCTB
HaHOMaTEpHUaJIOB.

3. KpaTkoe coaep:xkaHue TUCHUTIUHBI

Mopayasb 1. MeToibl ucciae10BaHUsI MEXaHUYECKUX CBOMCTB TBEP/IbIX HAHOMATEPHUAJIOB

1.1. [IpuGopsl 1 MeTOABI AJSI UCCIAEAOBAHUS CTPYKTYPbl I MEXaHNYECKHX CBOWCTB
TBEPAbIX HAHOMATEPHAJIOB. MeToAbl MCCIEAOBaHUS CTPYKTYpPhl HA HAHOPAa3MEPHOM YPOBHE.
MeTonbl W3ydeHUs] MEXaHUYECKUX XapaKTEPUCTUK HAHOKOMMIO3UTOB. HaHoTpmOonormueckue
uccienoBanus. KomneroTepHOE MOIETMPOBAHUE MEXaHUYECKUX CBOMCTB HAHOKOMITO3UTOB.

1.2. MexaHuyeckHe CBOICTBA MOJHMEPHBIX HAHOKOMMO3UTOB. JlepopmarrioHHO-
IIPOYHOCTHBIE CBOMCTBA MOJIMMEPHBIX Tel. AHAIM3 JuarpaMMbl pacTskeHus. Mopaenu BsI3KO-
YIPYroro IIOBEAEHUs IOJUMEPHBIX Tel. MexXaHW4YeCKHH, IMHAMMYECKUN MEXaHUYECKUU U
TEPMOMEXAHUYECKUI aHAIU3 MOJUMEPOB. Pa3pylieHne MOIMMEpHBIX Tel. MexaHudecuke
CBOMCTBAa HAHOKOMITO3UTOB.
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1.3. HcciaenoBanue IJICHOK " MOKPBITHHI Ha OCHOBE
HAHOKOMIIO3UTOB. MeXaHNUeCKHE CBOWCTBA IIJICHOK U MOKPBITUH HA OCHOBE HAHOKOMIIO3UTOB.
MHoro¢yHKIIMOHAIbHBIE HAaHOCTPYKTYPUPOBaHHbBIE IIJIEHKU u MTOKPBITHS.
HaHocTpykTypupoBaHHbIE  TPUOOJIOTHYECKHE TOKPHITHS. MeXaHWYeCKue CBOWCTBA U
CTaOMIIBHOCTh HAHOMATEPHAJIOB IIPU BO3ACHCTBUH TEMIIEPATYPHI.

Moayasb 2. Metosl uccieoBaHUs MEXaHUYECKUX CBOMCTB KHUIKUX CPEIl

2.1. OcHoBbl peosorun. OCHOBHbIE TIOHATHUS BHUCKO3UMETPHH. Jedopmanus,
HanpsDKEHUEe, CKOPOCTh CIBUTA, YIPYrocTh, IUIACTUYHOCTh, BSA3KOCTh. Kiaccudukanus
MaTepuajoB IO  CTPYKTYPHO-MEXaHHYECKMM  CBOWCTBaM. MaremaTtnyeckue  MOJEIH,
ONUCHIBAIOLIME KPUBBIE TEUCHHUS.

2.2. Tunsl peometpoB. Poranmonnsie peomerpsl. CS-u CRpeomerpsl. YpaBHeHus s
pacyeTa CKOPOCTH CJIBUI'A, HANpPSDKEHUS CABUIA W BA3KOCTU. VI3MepuTenbHBIE CHCTEMBI
CUATUHAP-IIAHIP» U «KOHYC-TUIACTUHAY». VICTIBITaHUS B PEKUME BBIHYKICHHBIX KOJICOAHMIA.
[Tpumeps! HanboJIee pacpOCTPaHEHHBIX PUOOPOB.

2.3. Oco0eHHOCTH Te4yeHHs] BA3KOYNPYIHX M CTPYKTYPHPOBaHHBIX cpea. Kpusbie
TEUEHUs] HEHBIOTOHOBCKMX JKHMJAKOCTEM. MareMaTHyeckoe OIHMCAaHWE HEHBIOTOHOBCKHUX
KUIKOCTEH. Bsaskoynpyroe noseneHue renei. M3mepenue tukcorponuu. M3mepenue npenena
TEKY4YECTH.

4. 00beM y4eOHOH JUCHHILIMHBI

o B 3adeTHBIX B akanem.
Bun yae6HO# paboThI
eIMHUIIAX Jacax
O0mas TpyA0eMKOCTh JMCHMILJIMHBI 10 Y4eOHOMY IIAHY 5,0 180
AYAUTOPHBIE 3aHATHUS: 1,5 54
Jlexru (JIek) 0,5 18
IMpaktuueckue 3ansarus (I13) 1,0 36
CamocrosiTesbHas padora (CP): 3,5 126
Buja koHTpoOJs: 3a4eT / 3K3aMeH 3auer ¢
OLICHKOM
Bus yueOHOM# paBoTs: B 3auerHbIX B actpon.
eIMHUTIAX qacax
OO0mas TpyA0eMKOCTh JMCHMILJIMHBI 10 Y4eOHOMY IIAHY 5,0 135
AYAUTOPHBIE 3aHATHUS: 1,5 40,5
Jlexruu (JIek) 0,5 13,5
[Mpaktuyeckue 3ausatus ([13) 1,0 27
CamocrosiTesbHas padora (CP): 3,5 94,5
Buja koHTpoOJs: 3a4eT / 3K3aMeH 3auer ¢
OLICHKOM

AHHOTaNUA padoyeil MpOrpaMmbl AU CHUNIMHBI
JudpakuuoHHbie MeTOAbI B aHau3e HaHoMaTepuaios (b1.B./]IB.3.1)

1. leap AUCHUNIMHBI - TPHOOPETCHUE 3HAHUM, YMEHUH, BIaJICHUA U (opMUpOBaHUE
KOMIIETSHIINI B 00JIACTH METOIOB J1a3epHOUN Au(paKkiuu Ui aHAIH3a HaHOMATEPUAIIOB.

2. B pe3yabrare wu3ydYeHHMs JAUCHUIVIMHBI OOy4YawIIMiicsi MO Tmporpamme
MAaTUCTPATYPHI I0JIKEH:

Ob6nanats creayromumMu o0mekyapTypabiMu (OK), obmenpodeccronansapivu (OITK) u
npodeccuonanbHbiMu ([TK) KOMIeTeHIUAMIU

CIIOCOOHOCTBIO TOHMMAaTh (HU3WYECKHE M XHMHYECKHE IMPOIECCHI, MPOTEKAONINe B
MaTepuanax Mpy uxX MoIy4YeHUuH, 00padoTke U MOAU(PUKAIINN, UCTIOIB30BaTh B UCCIICIOBAHMSIX U
pacuerax 3HaHHS O METOAAX HMCCIIEOBAaHUs, aHAIN3a, TUAaTHOCTUKHA U MOJICITMPOBAHUSI CBOMCTB
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BEIECTB (MaTepuasioB), MPOBOAUTh KOMILICKCHBIC MCCICIOBAaHUS, MPUMEHSS CTAHIAPTHBIC H
ceprudukanronsie uensitanus ([TK-3)

CIIOCOOHOCTBIO CaMOCTOSITENIBHO OCYHIECTBIATh COOp AaHHBIX, U3y4yaTh, aHAIN3UPOBATH
1 0000111aTh HAYYHO-TEXHUUECKYIO HH(OPMAITUIO 110 TEMAaTUKE UCCIICI0OBaHMs, pa3padaThiBaTh U
UCIIOJIb30BATh TEXHUYECKYIO JIOKyMEHTAIHI0 B ipodeccronanproit aesrenbroctu ([1K-5)

TOTOBHOCTBIO K MPO(ECCHOHANBHON SKCIUTyaTallud COBPEMEHHOTO O0OpYAOBaHUS H
npuOOPOB B COOTBETCTBHUH C IEIIIMU Maructepckoi mporpammsr ([TK-9);

CIOCOOHOCTBIO CAMOCTOATEIBHO MCIIOIb30BaTh TEXHUYECKUE CPENICTBA JIJIsl U3MEPEHUS U
KOHTPOJISI OCHOBHBIX I1apaMETPOB TEXHOJIOTMUECKUX IIPOLECCOB, CTPYKTYpPhl M CBOWCTB
MaTepuaioB M W3JEIMM U3 HUX, IUIAHUPOBAHMS U peallM3allud HCCIeAOBaHUU M Pa3pabOTOK
(MK-11);

3Hamy:

TEOPETUYECKHE OCHOBBI CTATUUECKOI0 ¥ IMHAMUYECKOTO pacCEMBaHMs CBETA

YCTPOMCTBO U MPUHLIHUIT pa0OTHI JIa3ePHBIX aHAIN3aTOPOB pa3Mepa YaCTHULL

BO3MOKHOCTH M OOJIACTH MPUMEHEHHUS METOJ0OB TMHAMHUYECKOT'O CBETOpAcCEsHUs IS
UCCJIEIOBaHMSI HAHOMATEpUaJoB

ymemsy:

aHAJIM3UPOBaTh H300paKEHUs] W JlaHHBIE, TIIOJYYEHHbIE METOJIOM JUHAMHYECKOIO
paccesiHus CBETa,

dhopMyIupOBaTh TEXHHYECKHE TPEOOBAHUS K O0BEKTAM UCCIICIOBAHUS,

enadems.

HaBbIKaMU  OOpaOOTKM W  UHTEpIpeTallMd  JaHHBIX, TMOJYYEHHBIX  METOJOM
JUHAMHYECKOI0 PACCESHUS CBETA,

MeToAaMHu pabOoThl C HAYYHOU JIUTEPATypPOr U AJIEKTPOHHO-OMOIMOTEYHBIMA PECYpPCaAMU,
CBSI3aHHBIMU C IPUMEHEHHEM JIa3epHON AUPPAKINH ISl aHATN3a HAHOMATEPHUAaJIOB

3. KpaTkoe coaep:kanue qTUCHUNITUHBI

1. Beenenme. JluarHocTMKa M MeTOAbI HMCCJI€I0OBAHUSI HAHOMATEPHUATIOB U
HAHOCTPYKTYP

Meroas! onpenenenus pazmepa yactuil. CutoBblid MeToll. CeIUMEHTAMOHHBIN METOJ.
Konaykromerpuueckuii  meton. MeToa  MUKPOCKONWH, Pa3sHOBUIHOCTH  MHUKPOCKOIOB.
TexHUYECKOE OCHAIIEHUE, O0IIast KOHCTPYKIUS SJEKTPOHHBIX MHUKPOCKOIIOB U XapaKTEPUCTUKU
uH(pOpMallMK, TOIYy4aeMONM C HCIOJIb30BAHUEM Ppa3IMYHO OCHALIEHHBIX MMKPOCKOIIOB.
Paspemaromnias cnocoOHOCT, MHUKpOCKOMoB. [lonroroBka oOpa3moB uis HCCIENOBaHUA Ha
Mukpockomnax. Onpenenenue  auamerpa  Hechepuueckux — yactull.  [IpuHIMNUAaIbHBIE
BO3MO>KHOCTH 3JIEKTPOHHBIX MUKPOCKOTIOB B ClIy4ae UX MPUMEHEHHUS JIJIsl aHAJIM3a MaTEPUAIOB.

2. TeopeTnueckne OCHOBBI CBeTOpaccessHUSA

Ucropust  cBeropaccessuusi. ONTUYECKHM  UANa3oH  3JIEKTPOMATHUTHBIX — BOJIH.
@u3nyecKkue OCHOBBI IMPOLIECCOB pACCesHUS M TOTJIOUICHHUS CBeTa. YCIOBUS U BUIbI
paleeBCKOro  paccesiHus.  PaccesHue — MalbIMM - YacTUIIAMHM  TMOJSPU30BAaHHOTO U
HENoJSIpU30BaHHOTO  cBera. Paccesnue Ha  (Qaykryanusx ¢ yacTuiax. SBieHus,
HaOJroAaroecs P pacpoCTPAaHEHUH CBETA B TUCIIEPCHBIX CUCTEMax. YIIPYroe u Heynpyroe
paccesiHue.

3. Teopus MoJIEKY/JISIPHOTO pacCesTHUS CBETa

Asnenus  Manpensirama-bpummtoona  uw Pamana.  JlaszepHass — CIIEKTpOCKOIHS
KOMOMHAIIMOHHOTO paccesHus. BriHykeHHOe KoMOMHAIIMOHHOE paccesiHue. Monens Jlopenia.
Teopus Panes monekynsipHoro paccestnusi. OCHOBHBIE cleICTBUS Teopun Panes. MonekynspHoe
paccesiHre Ha (QIYKTyalUusiX aHU30TPOIUH B Taze. MonekynsapHas pedpakims.

4. IoraomeHune u paccesiHie cBera cepuueckoii yacrumei (reopuss Mn)

CriekTpanbHble XapaKTePUCTHKU PacCesHUs CBeTa Ha c(hepuuecKux yacTHIax. BrusHue
CTPYKTYpbl M (OpPMBI pacceMBAIONIMX YacTHUIl HA ONTUYECKHUE XapaKTEPUCTUKHU AHUCIIEPCHOMN
cucteMbl. OCOOCHHOCTH MHAMKATPHUC pacCesHUs Ha CHEepUUYECKUX YaCTHIAX B 3aBUCHMOCTH OT
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pasMepa M ONTHYECKUX IOCTOSIHHBIX. BektopHas nuarpamma Mu. Teopus ®paynrodepa.
MHorokpatHoe paccenBaHue. CTaTHUECKOE PACCEMBAHUE CBETA.

5. /InHaMH4YecKoe pacceMBaHue CBeTa

OcCHOBHBIE HJEHM JUHAMUYECKOIO paccemBaHus cBera. [lapamerpel omnpeneneHus
METOA0M JUHAMUAYECKOIO CBETOPACCESHUSA I'mnpoaunamuueckuii auameTp.
ONEKTPOKMHETUYECKUN  MOTEHIMaI.  ODJIEKTpOKHHeTHueckue  sBieHus. Teopus JIOC.
MounekynsipHas macca. CpaBHEHHE METOJIOB CTaTUYECKOT0 U JUHAMHUYECKOIO pacCesHUs CBETA.

6 CocTaBHBIE 3J1eMEHThI AaHAJHU3ATOPOB pa3Mepa 4acTHIL

Jlazepsl, npuHIMI paboTH Jazepa. Buasl na3zepoB. AKTHBHAsA cpena jia3epoB. Hakauka,
MEXaHHU3M <«HaKayKku» ja3epoB. ONTUYECKUI pe30HATOP. XapaKTEPUCTHUKUA KaueCTBA U3JITYyUEHUS
nazepoB. JlerekTopsl poToHOB. POTOIMUCCHOHHBIE YCTpoiicTBa. [Ipubop xoppemsuu. Cucrema
cyeta OTOHOB.

7. IlppHIUNNATbHBIE CXeMbl YCTAHOBOK JIA3ePHBIX AHAJIN3ATOPOB.

[TpuHIMTHATBHBIE CXEMbl YCTAHOBOK JIA3E€PHBIX aHaIM3aTopoB kommanuu Fritsch,
Malvern, Horiba u npouee. IIpubGopsl, 0COOEHHOCTH MOZEICH JIa3ePHBIX aHAIU3ATOPOB,
JIONOJIHUTEbHBIE MOAYJIU. [IpuMeHeHue Meroja mnasepHOM AUQpakuuu Ui HCCIEIO0BaHMS
HaHOMAaTEpHaJIOB.

4. 0O0beM y4eOHOH JUCIHIIMHBI

o B 3aueTHBIX B akanmewm.
Bun yuebnoi paboThl
eIMHUTIAX qacax
OO01masi TPYA0eMKOCTh THCIUTIMHBI 110 Y4e0HOMY MJIAaHY 5,0 180
AyIMTOpHBIE 3AHATHS! 1,5 54
Jlexrmn (JIek) 0,5 18
[Mpaktuyeckue 3ausatus ([13) 1,0 36
CamocrosiTesibHas padora (CP): 2,5 90
Buj KoHTpoIs: 3a4eT / 3K3aMeH IK3aMeH
(36)
B yueGHoii paGoTs! B 3auetHbIx B actpos.
eMHUIIAX Jacax
O01masi TPYA0eMKOCTh THCIUTIMHBI 110 Y4e0HOMY MJIAHY 5,0 135
AYIUTOpPHBIE 3aHATHUS: 15 40,5
Jlexrn (JIek) 0,5 13,5
Ipaktuueckue 3ansarus (I13) 1,0 27
CamocrosiTesbHas padora (CP): 2,5 67,5
Bu KoHTpoIs: 3a4eT / 3K3aMeH IK3aMeH
(27)

AHHOTanus padoyeil NPOrpaMMbl JUCHHUILIMHBI
b1.B./IB.3.230H10Basi MUKPOCKONHUA

1. Heap AucuMMIMHBI — GOPMHUPOBAHUE Yy OOYYAIOUIMXCS 3HAHUNA O CKaHHUPYIOLIEH
30HJOBOM MMKPOCKONHH, €€ TEOPETHUYECKHX OCHOB, IPHUHIMUIIOB PabOThl UM BO3MOXHOCTHU
MCIIOJIb30BaHUs 1)1 aKTyaJIbHBIX 33/1a4 HAHOTEXHOJIOTUU M HAHOMATEPUaJOB.

OCHOBHBIMH 32 Ja4aMHU JUCHUIIIMHBI SABIISTFOTCS:

- npuoOpeTeHHH OOydYaloUMMHUCA 3HAaHUM 00 YCTpoiicTBe W mpHUHLUIE PpabOThI
CKaHMPYIOILIEro 30HI0BOI0 MUKPOCKOIIA;

- ¢opMupoBaHHe Yy OOYYAIOIIMUXCS CHUCTEMHBIX 3HAaHUW B 00JaCTH METO/OB
CKaHUPYIOLIEH 30HI0BOM MUKPOCKOIIHH;

- (opmupoBanue y oOy4aromuxcss MOHMMaHUS O BO3MOXKHOCTSX W OTpPaHUYCHUS
UCIIOJIb30BAaHUSI METOJOB CKAaHUPYIOUIETO 30HIOBOIO MHMKPOCKONA B Pa3MYHBIX 00JacTsIX
HaHOMATEepHaJioB, BHIPAOOTKAa Ha STOW OCHOBE CHCTEMHOIO IIOJXO/Aa K IIOCTAaHOBKE H
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BBITIOJTHEHUIO HAYYHBIX WCCIICOBAHUA B YKa3aHHOW 00JIaCTH, CITIOCOOHOCTH aHAIU3UPOBATH U
KPUTHYECKH OIICHWBAThH TOJTy4YaeMbIe PE3yJbTaThl, NPEJIaraTh MyTH PEIICHUS TOCTaBICHHBIX
3amad.

2. B pe3yabrare wu3ydYeHHMs JAUCHUILVIMHBI O0y4YawIIMiicsi MO Tmporpamme
MArUCTPATYPhI T0JIKEH:

O6nanats creayromumMu oo0mekyapTypabiMu (OK), obmenpodeccronansapivu (OITK) u
npodeccuonanbHbiMu ([TK) KOMIeTeHIUsAMIU

CIIOCOOHOCTBIO TMOHMMATh (HU3WYECKHE M XHMHUYECKHE IPOIECCHl, MPOTEKAONINe B
MaTepuanax Mpy uX MoMy4yeHUuH, 00padoTke U MOAU(PUKAIINN, UCTIOIH30BaTh B UCCIICIOBAHMSIX U
pacuerax 3HaHHS O METOAAX HMCCIIEJOBaHUs, aHAIN3a, TUAaTHOCTUKHA U MOJICITMPOBAHUSI CBOMCTB
BEIIECTB (MaTepHaoB), MPOBOJUTH KOMIUICKCHBIC HCCIICAOBAHUS, IPUMEHSS CTaHIAPTHBIC U
ceprudukanronbie uensitanus (ITK-3)

CIIOCOOHOCTBIO CAMOCTOSITEIPHO OCYIIECTBIATH COOp NaHHBIX, U3Yy4aTh, aHATHU3UPOBATH
1 0000111aTh HAYYHO-TEXHUUECKYI0 HH(OPMAITUIO 110 TEMAaTUKE MUCCIIeI0OBaHMs, pa3padbaThiBaTh U
UCIIOJIB30BaTh TEXHUUECKYIO JOKYMEHTAIUIO B podeccuonanbhoit nestenbroctu ([1K-5)

TOTOBHOCTBIO K TPO(EeCCHOHAIBHOW SKCIUTyaTallid COBPEMEHHOTO OOOpYIOBaHUS W
npuOOPOB B COOTBETCTBHUH C IEJIIMU Maructepckoi mporpammsr (ITK-9);

CTIIOCOOHOCTBIO CAMOCTOSTEIBHO MCIIOJIb30BaTh TEXHUYECKUE CPEICTBA ISl U3MEPEHUS U
KOHTPOJISI OCHOBHBIX I[apaMeTPOB TEXHOJOTHMYECKUX TMPOIECCOB, CTPYKTYpPhl H CBOWCTB
MaTepHalioB M M3ICIUil M3 HUX, IUIAHUPOBAaHUS W PEaTH3allMd HCCICIOBaHUN U Pa3pabOTOK
(MK-11);

3Hamb.

KJIACCHU(UKALINIO METOJIOB CKAHUPYIOIICH 30HI0BON MUKPOCKOIIHH;

YCTPOHCTBO W TPHUHIMIT PAOOTHI W (U3NYECKHE OCHOBBI CKAHHPYIOIIUX 30HIOBBIX
MUKPOCKOIIOB,

NPUHIUIBl  peaM3allid  aTOMAapHOTO pa3pelieHuss B CKAHUPYIOMIMX  30HIOBBIX
MHUKPOCKOTIAX;

o0IIHe TPeACTaBICHHUS O Pa3pelIaoeil CHoCOOHOCTH Pa3IMYHBIX BHIIOB;

BO3MOXKHOCTM M oOmacth mnpumeHeHuss wmerogoB C3M  nmns  ucclieoBaHHS
HaHOMAaTepPHAaJIOB.

ymemb.

aHAJTM3UPOBATh N300PAKECHHS U TaHHBIC, TIOJIYYCHHBIC Pa3TudHbIMU MeToiaMu C3M;

KOPPEKTHO OIpenesaTh MOPPOIOTHIO HAHOOOBEKTOB 1 HAHOMATEPHAJIOB,

KCIIOJb30BaTh cTaHAapTHhIC MeToAuKH C3M 115 aHanM3a HaHOMATEPHAJIOB;

bopMyIUpOBaTh TEXHHUYECKUE TPEOOBAHMS K OOBEKTaM HCCIIETOBAHUS.

61a0emo.

HaBBIKAMHU 00pabOTKU M300paKEHUH, MMOYYEHHBIX pa3nuyHbIMU MeTogamu C3M;

NPUHIUIIAMA TIPOBEJCHHUS DKCIEPUMEHTAa Ha COBPEMEHHBIX MPHUOOpax CKaHUPYIOMICH
30HJ0BOI MUKPOCKOIINH;

METOJaMH pabOThl C HAYYHOM JIUTEPATYPOH U IJIEKTPOHHO-OMOINOTEUHBIMU pecypcaMu
M0 TEOPETUIECKUM M TEXHOJIOTHYECKUM aCMeKTaM CKaHUPYIOIIEH 30HI0BO MUKPOCKOTIHH.

3. Kparkoe conep:kanue TuCHHINIHHBIL

Moayas 1. OcHOBBI ckaHHpYIOIIEi 30H10B0oIT Mukpockonnu (C3M)

Paznen 1.1 CoBpeMeHHBbIE MeTOAbI BU3YAIN3AHH HAHOMATEPHAJIOB.

CoBpeMEHHBIE ~ METOJABl  BHU3yallM3allUd W  HCCICNOBAaHUS  HAHOOOBEKTOB U
HaHomarepuaiioB. [loHATHS paspemaronield crnocoOHOCTH ¥ IUGPAKIIMOHHOTO TIpejera.
AToMmapHOE pa3pelieHHe B COBPEMEHHBIX MeEToJax wuccieaoBaHus. CpaBHEHHE OCHOBHBIX
MHKpPOCKOTIMYECKAX METO/MOB (ONMTHYECKHe, 3JCKTPOHHBIC, 30HI0BbIC). [IpenMyiecTsa,
HEJAOCTAaTKM ¥  OONAaCTH TNPUMEHEHHS  CKAaHUPYIOMEH  SJIEKTPOHHOM  MHUKPOCKOIIHH,
MPOCBEUYMBAIOIIEH JIEKTPOHHONH MUKPOCKOIUH M CKAaHUPYIOIIECH AIEKTPOHHON MUKPOCKOITHH.

Pasznen 1.2.BBenenne B C3M.
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Uctopus C3M. VYcrpoiictTBO W OpuHOUN  pabOThl  CKAaHUPYIOIUX — 30HIOBBIX
MuKpockoroB. OcHoBHble 3ieMeHThl C3M. Ckanepnl. Cuctema oOpaTHOHM CBsI3H. 30HIOBBIC
natuuku. [punmun gopmupoBanus uzodpaxenus B C3M. 3ammra oT BHEIIHUX BO3/CHCTBUI.
Knaccudukanmss meroqor C3M. CpaBHeHHE pa3pemaromieid CrocCOOHOCTH pPa3IMYHBIX BHJIOB
C3M.

Paznen 1.3.Ckanupyomasi TyHHeJbHass MuUKpockonusi (CTM).

@usnyeckue ocHoBbl CTM. DOneKTpoHHBIE CTPYKTYpBl TBEPAOrO Tela U €ro
noBepxHocTU. TyHHENbHBINA 3 dekT. Texunueckne ocHoBbl CTM. KoHCTpYKITMN CKaHUPYIOIIHX
TYHHEJIBHBIX MHKpOCKOmoB. Pexumbr paborsi CTM. Meton mnocrossHHOM Toka. Mertoa
MOCTOSTHHOM BBICOTBI. MeTroa oToOpaxkeHue paboThl BhIXOAa. Peamuzarust aTomMapHOTO
paspelieHuss B CKaHUPYIOIIEM TyHHEIbHOM MuKpockone. Orpanumuenuss CTM. Peanuzanus
aTOMapHOI0 pa3pelIeHusl B CKAHUPYIOILEM TYHHEIbHOM MUKpocKorie. [IoaroToBka noBepxHocTu
TBepabIX Tea anst CTM uccnenoBaHui.

Paznen 1.4. AtomHo-cuioBast MUKpockonusi (ACM).

CunoBoe B3auMoOJeicTBHE 30HIOBOrO jAartynka W oOpasua. Ilorenuwman JlenHapaa-
Jlxonca. ACM 30HABI: BUIBI, CIIOCOOBI M3TOTOBJICHHUS, OCHOBHBIE MapameTpbl. KoHCTpyKIms
ACM. CnocoObl perucTpany OTKJIOHEHUs KaHTuieBepa. Pexumbl pabotst ACM. KonTakTHas
ATOMHO-CHJIOBasE MUKPOCKOIMSI- METOJ TOCTOSHHOW BBICOTBI, METOJ ITOCTOSIHHOM CHJIBI,
KOHTaKTHBIM MeTol paccoriacoBanusd. Henmocratkm koHtakTHOH ACM. IlonykoHTakTHas
aTOMHO-CUJIOBasi MUKpockomnus. [IpenmyiectBa u HegocTaTku nmoaykoHTakTHOM ACM. KpuBbie
3aBUCHUMOCTH CHJIBI OT paccTosiHus. JlarepalibHOe B3aMMOJICHCTBHE 30HAA U OOpasIa.
Mukpockornus jaTepaibHbIX cui. Paspemaromias criocoonocth ACM. beckontaktHas ACM.
Bo3moxxnoctu OeckontaktHoii ACM. HMcnonb3oBaHWe OpPraHMYECKHUX MOJICKYN B KauecTBe
30H710B 111 C3M. HanotpyOku — natunku C3M.

Paznen 1.4.Ckanupymomasi 6JH:KHEN0IbHAsA onTuyeckasi Mukpockonusi (CBOM).

Teopernueckue ocHoBel CBOM. DddekTuBHOE  MOPEOJOJICHHEe  ONMTHYECKOTO
muppakiuonHoro  npexena.  30Hapl CBbOM:  tumbl, wusroroBienue. KoHcTpykimu
OJIMKHETIOJBHBIX  ONTHYECKUX MHUKPOCKONOB. KOHTpOJb paccTOsHUS MEXIy 30HIOM U
NOBEpPXHOCThIO. Peanusanust cucremsl oOpaTHO# cBsizu. Paspemaromas crocobnocts CBOM.
Pexxumel paboter u Buapl CBOM. Kondurypanus CBOM ¢ moaynem UK-Dypre.

Moayas 2 Bo3moxknoctu C3M.

Pa3znen 2.1. /Ipyrue Buast C3M.

Muxkpockonuss cui TpeHus. Merox MOAyJISINMUA CHJIbl. MHOTONpPOXOJIHBIE METOAUKHU
pabotsl C3M. DnektpocunoBas MUKpocKonus. CKaHUPYIOIIast eMKOCTHAs MUKpOCKomus. Meto
3ou1a KenpBunaa. MarautHas cuioBas Mukpockornus (MCM). TTpunmumn pa6otst C3M B pexxume
MCM. Ksasucratnueckue meromnku MCM. Komebarenpusle mMetomukn MCM. 30HOOBEIE
natauku it MCM. Jlurorpadus B8 C3M. CTM, ACM nurorpadusi. AHOTHO-OKUCIUTEIbHAS
autorpadus.

2.2.Bo3moxuoctu C3M.

[Ipeumymectea u Hemoctatku C3M. Crangaptet C3M. HckaxeHue wuzo0paxeHuUs
ckaHepoM. MckaxeHusi, CBSI3aHHBIE C 30HIOBBIM JATUYUKOM. VICKa)keHUsl, CBSA3aHHBIE PEKUMOM
padorst C3M. KamubpoBka C3M. I[IpuHOMNIBI KOPPEKTUPOBKU u3o0pakeHuit C3M.
Bo3MOXHOCTH aTOMHO-CUIIOBOI MUKPOCKOITUU B ONIpeAeNieHUH (POPMBI U pa3MepOB HAHOYACTHII
METaUIOB M WX COEAMHEHWH. METONMKH BOCCTAHOBJICHHS PEATbHOM TE€OMETPUH OOBEKTOB
uccienoBanyst ACM. Bo3MOKHOCTb NTPOBEIEHUST HEPA3PYILIAIOLIUX UCCIEI0BAaHUI C TOMOIIBIO
ACM.

Moayas 3. lIpumenenune C3M

Paznen 3.1. Ilpumenenue C3M s HcCCIeI0BAHHS OCHOBHBIX KJIACCOB
HAHOMATEPHUAJIOB.

ATtomapHoe paspemnieHue, naocturayroe ¢ nomompio CTM. Ilpumenenne MCM.
[Ipumenennst OMMKHENONBHON onTuku. McciaemoBaHue BOMOPOAHBIX cBs3el. OmnpeneneHue
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paszmepoB u (opmbl HaHowacTull. McciaemoBaHuss MOPQOIOTUU U JIOKATHHBIX CBOWCTB
MOJIMMEPHBIX MaTepualioB. MccineqoBanus MarHUTHBIX HAHOYACTHIL U CTPYKTYp MeTogoM MCM.
Boruucnenue anre3uonsbix cuin merogqom ACM. Bosmoxknoctu u nepcnektuBel ACM B
UCCJIEJOBAaHUM CHHTETHMYECKUX XHMHUYECKHMX BOJOKOH. VccnenoBanue HaaAMONEKYISIpHON
CTPYKTYphI IOTUMEPOB U KOMITO3UTOB. Mcmonp3oBanre C3M st uccienoBanust MOpGOIOTUN U
MPOLIECCOB POCTA.

Pasznen 3.2 UccaenoBanue 0M0JI0rH4ecKUX 00LEKTOB ¢ moMonibo C3M.

Ucnonb3zoBanne C3M B pasznuusbix cpenax. BosmoxkHoctu C3M miist ucciaenoBaHUs
O0OBEKTOB B JKHIKHX cpefax. [IpHHIMITBI TPUTOTOBICHUS OMOJOTHYECKHX OOBEKTOB st
uccienoBanus ¢ nomompbio C3M. Bo3MOXHOCTH B HCCIEOBAaHWM OEIKOBBIX MOJEKYT C
nomomipio C3M. Usyuenme JIHK. HccnemoBanust BupycoB u Oakrtepuii. MccnenoBanue
aAre3MOHHBIX B3aUMOIEUCTBUH.

Pazgen 3.3.CoBpemenHbie npudopsl U MeToab1 C3M.

OcHOBHbIE TIPOU3BOJUTENN CKAHUPYIOIINX 30HIOBBIX MUKPOCKOMOB. DPopMaT JaHHBIX B
C3M. Bapuantel Buzyammzanuun C3M  wnzobpaxenuil. KomuuectBennblii anamm3z C3M
n3o0pakeHnit. CTaTUCTUICCKUN aHAIU3 U300paKeHUH, MMOTyUYEeHHBIX ¢ moMoIIbio C3M.

4. 00beM y4eOHOH JUCHUILIMHBI

o B 3adeTHBIX B akanem.
Bun yae6HO# paboThI
eIMHUIaxX qacax
O0mas TPyA0eMKOCTh JMCHMILJIMHBI 10 Y4eOHOMY ILIAHY 5,0 180
AYAUTOPHBIE 3aHATHUS: 1,5 54
Jlexru (JIek) 0,5 18
Ipaktuueckue 3ansarus (I13) 1,0 36
CamocrosiTesbHas padora (CP): 2,5 90
Buja koHTpoas: 3a4eT / IK3aMeH JK3aMeH
(36)
Bus yueOHOM# paBoTs: B 3auerHbIX B actpon.
eIMHUTIAX qacax
OO0mas TpyA0eMKOCTh JMCHMILJIMHBI 10 Y4eOHOMY IIAHY 5,0 135
AYAUTOPHBIE 3aHATHUS: 1,5 40,5
Jlexru (JIek) 0,5 13,5
[Mpaktuyeckue 3ausatus (I13) 1,0 27
CamocrosiTesbHas padora (CP): 2,5 67,5
Bua koHTpoas: 3a4eT / IK3aMeH JK3aMeH
(27)

4.5.TIpakTUKH

AHHOTanuA padoyeil MporpaMmMbl Y4eOHOH NPAKTHKHU - MPAKTUKY 10 MOJYYEHH IO
NMEePBUYHBIX MPO(ecCHOHAILHBIX YMeHHii 1 HaBbIKOB (B2.Y.1)

1. lleqsb MPAKTUKU 1O MOJYYEHHIO NMEPBUYHBIX MPOecCHOHAIbHBIX YMEHHH u
HABBIKOB — TOJIyY€HHE OOYYalOIIMMCS MEPBUYHBIX MPO(PECCHOHATBHBIX YMEHUH U HABBIKOB
MyTEM CaMOCTOSITEIbHOTO TBOPYECKOrO BBIMOJIHEHMSI 3a/lad, MOCTAaBIEHHBIX MPOTrpamMMoin
MPAKTUKHU.

2. B pe3yabrate wu3ydYeHHMs JAUCHUILVIMHBI O0y4YawIIMiicsi MO Tmporpamme
MArHCTPATYPhI T0JIKEH:

Ob6naoams cnenyromumu oomekynpTypabiMu (OK), obmenpodeccronansubivu (OITK)
u npodeccuonansibivu (I1K) komnereHImsMI:

CIOCOOHOCTRIO K a0CTPaKTHOMY MBIIUIEHHUIO, aHanu3y, cuate3y (OK-1);
TOTOBHOCTBHIO ,Z[GI\/'ICTBOBaTb B HCCTAHAAPTHBIX CUTyallUAX, HCCTH COLUUAJIBHYIO U 3TUYCCKYIO
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OTBETCTBEHHOCTH 3a npuHsThie penrenus (OK-2);

TOTOBHOCTBIO K  CaMOpa3BUTHIO, CaMOpEaJIHM3allH, HCIOJIb30BAHUIO  TBOPUYECKOTO
norennuaia (OK-3);

CIIOCOOHOCTBIO TOJB30BAaThCsl TOCYAAPCTBEHHBIM sI3bIKOM Poccuiickoit denepanuu u
UHOCTPaHHBIM SI3BIKOM KaK CPEJCTBOM JEJIOBOT0 OOIICHUS, YETKO U SICHO U3JIaraTh MPOOIeMbl U
peleHust, apryMeHTHpoBath BeiBOABI (OK-4);

TOTOBHOCTBIO (DOPMHUPOBATh M OTCTAUBATh COOCTBCHHBIC CYKICHHS U HAYYHBIC MMO3UIUH,
aHAJTM3UPOBATh M JeJaTh BBIBOJBI IO COIMAIBHBIM, THYECKUM, HAYYHBIM M TEXHHYECKUM
npoOjemMaM, BO3HUKAIOUIMM B MPO(ECCHOHAIBHOW ACATEIBHOCTH, B TOM YHUCIE, C Y4ETOM
skonornueckux mociueacrauii (OK-6);

TOTOBHOCThIO K KOMMYHHUKAIIMU B YCTHOH M NMUCHMEHHOW (hopMax Ha rocynapCTBEHHOM
s3pike Poccuiickoit denepariuu 1 ”HOCTPAHHOM SI3BIKE IS PEIICHHs 3a/1a4 MpodhecCuOHaTbHON
nesitenbHocTH (OITK-1);

TOTOBHOCTBIO PYKOBOJHTH KOJUIEKTUBOM B c(hepe cBOeH mpodhecCHOHaTbHON NesITeTbHOCTH,
TOJIEPAHTHO BOCIIPUHKMMAsi COILMAJIbHBIC, JTHUYCCKHE, KOH(ECCHOHAIBHBIC M KYJIbTYPHBIC
pazmuuns (OITK-2);

CIOCOOHOCTBIO CAMOCTOSTEIBHO Pa3BUBATh 0A30BbIC 3HAHUS TEOPETUUYCCKUX U MPHUKIIAIHBIX
HayK TIPU MOJICIIMPOBAHUH, TEOPETUIECKOM M IKCIEPUMEHTATIHLHOM HCCIICIOBAHUN MaTepPHajIOB
U MPOILIECCOB B podeccruonanbHoit nestenpHoct (OITK-3);

CTIIOCOOHOCTBIO IPUMEHSTH OCHOBHBIC TIOJIOKECHUS U METO/BI COITUATLHBIX, TYMAaHUTAPHBIX U
HYKOHOMHYECKUX HAYK MPH PEHICHUU MPO(ECCHOHATBHBIX 3a7ad C YYETOM TMOCICIACTBUU IS
obrrecTBa, SKoHOMUKH ¥ Kostoruu (OITK-4);

CIOCOOHOCTBI0 K CaMOCTOSITEJIbHOMY OCBOCHHIO HOBBIX METOJIOB HCCIICAOBAHUS U
U3MEHCHHI0O HAyYHOTO, HAy4YHO-TIEJArOTMYecKOro ¥ IMPOU3BOJICTBEHHOTO Mpoduis cBoei
npodeccuonanbHou aeatenpHoctd (OIMK-9);

CIIOCOOHOCTBIO CAMOCTOSITETTHHO OCYIIECTBISATh COOp NAHHBIX, U3y4aTh, aHAJTU3UPOBATh U
000011aTh HAYYHO-TEXHUUYECKYI0O MH(OPMAIMIO N0 TEMaTHKE HCCIeI0BaHMs, pa3padarbiBaTh U
UCIIOJIB30BaTh TEXHHUECKYIO JOKYMECHTAIUIO B podeccruonanbaoil aesteapHoct ([TK-5);

3HAMY:
— TIOpPSAOK OpraHW3alliH, IUIAHUPOBAHUS, TIPOBEICHHUS H OO0ECHEUEHHUS Hay4HO-
UCCIIEIOBATEIBCKUX PA0OT C HCMOIB30BAaHUEM COBPEMEHHBIX TEXHOJIOTHH;

— TMOpPSJOK  OpraHM3alWH,  IUIAHUPOBAaHHWSA,  TMPOBEACHHUS W 0OecredeHHs
00pa30BaTeNbHOI 1eATeIbHOCTH 10 TPOGUITI0 H3y4aeMOi MPOrpaMMbl MarucTpaTypsl.
ymemn:

— OCYHIECTBJIATH MOMCK, 00paOOTKy M aHadu3 HAayYHO-TEXHUYECKON MHGOpMAIMHU TIO
poQ U0 TPONIEHHOM MPAKTHUKH, B TOM YHCIIe ¢ TpuMeHeHneM InternetsexHosnoruii;

— UCHOJb30BAaTh COBPEMEHHBIE NPUOOPHI M METOJUKH IO NPO(GUII0 MPOTrpaMMBbI
MarucTparypsl, OPraHU30BBLIBATH IIPOBEACHUE HKCIIEPUMEHTOB M WCIBITAHUM, NPOBOAUTH MX
00pabOTKy U aHAJTU3UPOBATh UX PE3YJbTATHI,

— BBINOJHATH MEAAroruueckue (QyHKIMH, MPOBOAUTH NMPAKTHUECKUE U JIAOOpaTOpHBIE
3aHATHUS CO CTYIEHUYECKOH ayIuTOpHei o BEIOpaHHOMY HaIlpaBIECHHUIO MTOATOTOBKH.

enadems.

— CIOCOOHOCTBHIO M TOTOBHOCTBIO K HCCIIEAOBATEIbCKON AEATEIBHOCTU MO MPOQIITIO
U3y4aeMOU MPOrpaMMbl MarucTparypsl;

— METOJOJOTMYECKMMH MOJXO0JlaMU K OpraHu3allMd HayYHO-HCCIIEIOBATEIbCKOW U
00pa30BaTeNbHO 1eATeNbHOCTH,

- CHOCO6HOCTBIO Ha TPAKTUKC HCIOJIb30BATH YMCHUSA W HABBIKM B OpraHHU3alun
HAYYHO-HUCCIIEJOBATEIbCKUX U MIPOEKTHBIX paloT;

— HaBBIKaMH BBICTYIUICHHUH TIepe]l yaeOHOH ayTuTOPHECH.

3. Kparkoe conep:kaHue Yy4eOHOl NPAKTUKH - MPAKTHKH MO0 TMOJYYeHHIO
NepBUYHBIX NPO(ecCHOHAIBHBIX YMeHHIl U HABBIKOB
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VYyeOHast MpaKTUKa BKJIIOYAET STAlbl 03HAKOMJICHHS C METOI0JIOTHYECKUMU OCHOBAaMH U
IIPAaKTUYECKOI0 OCBOCHMS NPHEMOB OpPTraHU3alNM, IUIAHUPOBAHMS, TPOBEACHUSA U 00ECIIEUeHHUs
HAYYHO-UCCIIEIOBATEIbCKOM W 00pa3oBaTeNbHOM  JEATENbHOCTH,  O3HAKOMJIGHHS  C
NeSITEIbHOCTBIO 00pa30BaTENbHbIX, HAYYHO-UCCIIEA0BATENbCKUX U IMPOEKTHBIX OpraHU3alMil 1o
npo IO U3y4yaeMoi MPOrpaMMbl MarucTpaTypsbl.

KonkperHoe cozaepxaHue ydeOHOM MNPAKTUKU ONpEAENsieTcs WHAWBUIYaIbHBIM
3aJaHleM 00ydarolerocs ¢ y4éToM MHTEPECOB M BO3MOXKHOCTEH Kadeapbl MM OpraHu3aluy,
I7le OHa IpoBOJIUTCs. VHOuBUAyanbHOE 3allaHUE pa3pabaThIBaeTCs MO MPOPHIII0 M3ydaeMoOu
IPOTpaMMbl MarHCTPATYPHI C YIETOM TEMBI BBITYCKHON KBaTH()UKALIMOHHON padOTHI.

4. O0beM NPaKTUKHU

o B 3aueTHBIX B akanem.
Bunpr yue6HO# paboThI
CAUHUIIaX qacax
O0masi TPya0eMKOCTh NUCHUILUIMHBI IO Y4YeOHOMY 6,0 216
TJIAaHY
AYIUTOpPHBbIE 3aHATHUS: 1,0 36
NunuBunyanpHas paboTa C mpernojaBaTeaeM 1,0 36
CamocrosiTebHas padora (CP): 5,0 180
CamocTosiTeTbHOE OCBOCHUE 3HAHWI, YMEHHI U HAaBBIKOB 5,0 180
0 MPOTPAMME MTPAKTUKU
Bu HTOroBOro KOHTpOJIS: 3a4eT / IK3aMeH 3auer ¢
OLICHKOM
. B 3aueTHbIX
Buapl yue6HO paboThI B actpon. gacax
CAUHUIIaX
O0masi TPya0eMKOCTh JUCHUILUIMHBI IO Y4YeOHOMY 6,0 162
TJIAaHY
AYAUTOPHBbIE 3aHATHS: 1,0 27
NunuBunyanpHas paboTa C mpernojgaBaTeaeM 1,0 27
CamocrosiTesbHas padora (CP): 5,0 135
CaMocTOATEIbHOE OCBOCHHE 3HAHUM, YMEHUI U HABBIKOB 5,0 135
110 TPOTPaMMe PAKTUKA
Bu HTOroBOro KOHTpOJIS: 3a4eT / IK3aMeH 3auer ¢
OLICHKOM

AHHOTaNuA padoyeil MPOrpaMMbl TEXHOJIOTHYECKON MPAKTUKH - IPAKTHUKH MO
MOJIy4YeHHUI0 MPodecCHOHAIBHBIX YMEHHH U ONBITA NMPO(eCcCHOHATILHOM 1eATeJIbHOCTH

(b2I1.1)
1. Ienb NPaKTHKH MO MOJYYeHHI0 NPO(PecCHOHAIBLHBIX YMEHHii W OmNbITa
NpoecCHOHAILHON 1eATeJLHOCTH — TOJY4YeHHE MNPO(EeCCHOHAIBHBIX YMEHHH M OIbITA

po(eCcCHOHATIBHOM JEATEILHOCTH MYTEM CaMOCTOSITEIIbHOIO TBOPYECKOTO BBIMOJHEHHUS 3a1ad,
MIOCTABJICHHBIX IPOTPaMMOi MPAKTHKH.
2. B pe3yabrare wu3ydYeHHMs JAUCHUILVIMHBI OOy4YawIIMiicsi MO Tmporpamme
MarucTpaTypbl 10/KeH:
Obnaoams caenyrommumu o6mekynsTypabiME (OK), obmenpodeccuonansubivu (OITK)
u npodeccuonanbHbivu ([1K) komnereHImsIMI:
CIOCOOHOCTRIO K aOCTPaKTHOMY MBIIUIEHHUIO, aHanu3y, cuate3y (OK-1);
TOTOBHOCTBIO JICHCTBOBATh B HECTAHIAPTHBIX CUTYAIIUAX, HECTH COMUAIBHYIO U STHUCCKYIO
OTBETCTBEHHOCTD 3a npuHsAThIe pemmenus (OK-2);
TOTOBHOCTBIO K  CAMOpa3BUTHIO, CaMOpEaHM3allid, HKCIOJIb30BAHUIO  TBOPYECKOTO
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norennuaia (OK-3);

CIIOCOOHOCTBIO TOJIL30BAaThCSl TOCYAAPCTBEHHBIM s3bIKOM Poccuiickoit denepanuu u
WHOCTPaHHBIM SI3BIKOM KaK CPEJCTBOM JIEJI0BOT0 OOIICHHS, YETKO U SICHO U3JIaraTh MpPOoOIeMbl U
peleHusi, apryMeHTHpoBath BeiBOABI (OK-4);

TOTOBHOCTBIO (DOPMHUPOBATh M OTCTAUBATh COOCTBCHHBIC CYKICHHS U HAYYHBIC MO3UIUH,
aHAJTM3UPOBATh M JIEJaTh BBIBOJBI IO COIMAIBHBIM, THYECKUM, HAYYHBIM M TEXHHYECKUM
npo0OiieMaM, BO3HHKAIONIMM B MPO(EeCCHOHANBLHON NeATEIBHOCTH, B TOM YHCJIE, C Y4ETOM
skonornueckux mocueactauii (OK-6);

TOTOBHOCThIO K KOMMYHHUKAIIMU B YCTHOH M NMUCHMEHHOW (hopMax Ha rocyaapCTBEHHOM
s3pike Poccuiickoit denepariuu 1 ”HOCTPAHHOM SI3BIKE IS PEIICHHs 3a/1a4 MpodhecCuOHaTbHON
nesitenbHocTH (OITK-1);

TOTOBHOCTBIO PYKOBOJHTH KOJUIEKTUBOM B c(hepe cBoei mpodecCHOHaTbHON NesITeTbHOCTH,
TOJIEPAHTHO BOCIIPUHKMMAsi COILMAJTIbHBIC, JTHUYCCKUE, KOH(ECCHOHAIBHBIC M KYJIbTYPHBIC
pazmuuns (OITK-2);

CIOCOOHOCTBIO CAMOCTOSATEIHHO Pa3BUBATh 0A30BBIC 3HAHUS TCOPETHUUCCKHUX U MPUKIIATHBIX
HayK TIPU MOJICIIMPOBAHUH, TEOPETUIECKOM M IKCIEPUMEHTATIHLHOM HCCIICIOBAHUN MaTepPHajioB
U MPOILIECCOB B IpodeccruonanbHoit nestensHoct (OITK-3);

TOTOBHOCTBIO MIPUMEHSATH MTPUHITUIIBI PAIIMOHATBHOTO MCIIOJIb30BaHMSI TIPUPOIHBIX PECYPCOB
¥ 3alUTHI OKPYXKAIOLIeH Cpelbl IpH pemeHnu npopeccnonanbubix 3anad (OI1K-5);

CIIOCOOHOCTBIO BBIMOJIHATH MAapKETUHTOBBIC HWCCICAOBAaHMS M pa3pabaThiBaTh TEXHUKO-
YKOHOMHUYECKOE O0OOCHOBAaHWE WHHOBAIIMOHHBIX PENICHUN B MPO(ECCHOHATBHOW AEITeThHOCTH
(OIIK-6);

TOTOBHOCTBIO MPOBOMTH SKCIEPTU3Y MPOLIECCOB, MaTepuasioB, MmeTon0oB ucnbiTanuii (OITK-
8);

CIOCOOHOCTBIO K CaMOCTOSITEIbHOMY OCBOCHHIO HOBBIX METOJOB HCCIEAOBAaHHUS U
U3MEHEHHI0O HAyYHOTO, HAy4YHO-TIEJAarOorMYecKOro ¥ MPOU3BOJACTBEHHOTO Mpoduis cBoe
npodeccuonanbHou aeatenpHoctd (OIMK-9);

CIIOCOOHOCTBIO MCIOIB30BATh METOJIBI MOACITUPOBAHHS M ONITUMH3AIMH, CTAHAAPTU3AINN U
CepTUUKAIMM JUIsI OLUEHKH M MPOTHO3HPOBAHUS CBOMCTB MaTepUalOB U APPEKTUBHOCTH
texHosoruueckux mpoieccon (ITK-2);

CIIOCOOHOCTBIO TMOHMMATh (DU3MYECKHME M XHUMHYECKHE IPOIECChl, MPOTEKAIIUe B
Marepualiax MpH UX MoydeHHH, 00paboTKe U MOJU(PHUKAIINH, UCTIONB30BaTh B UCCIICIOBAHUSAX H
pacueTax 3HaHHUS O METOJAX MCCIICOBAHUs, aHAIN3a, TUATHOCTUKHA U MOJICIIMPOBAHUS CBOMCTB
BEIeCTB (MaTepUasioB), MPOBOJAMTh KOMILJICKCHBIC HCCICIOBAHUS, MPUMEHSS CTAaHIAPTHBIC H
ceprudukanronbie ucnsiranus ([1K-3);

CIIOCOOHOCTBIO CAMOCTOSITETTHHO OCYIIECTBISATh COOp NAHHBIX, U3y4yaTh, aHAJTU3UPOBATH U
000011aTh HAYYHO-TEXHUUYECKYI0O MH(OPMAIUIO N0 TeMaTHKE HCCIeI0BaHMs, pa3padarbiBaTh U
UCIIOJIB30BaTh TEXHHUECKYIO JOKYMEHTAIUIO B podeccruonanboil aesteapHoct ([TK-5);

TOTOBHOCTBIO TPOBOJMTH BBHIOOP MaTE€pHaOB IS 3aJaHHBIX YCJIOBHU OSKCILIyaTallud C
y4eToM TpeOOBaHM HANEKHOCTH U JIOJTOBEYHOCTH, SKOHOMHUYHOCTH M HIKOJIOTHYCCKUX
MOCJICACTBUIM HMX TPUMEHCHHS Ha OCHOBE 3HAHHMS OCHOBHBIX THIIOB HEOPTaHUYECKUX H
OpPraHMYECKUX MaTePHAJIOB Pa3IMYHOrO Ha3HAYEHHsI, B TOM dncie HanoMmatepuanos ([1K-7);

CIIOCOOHOCTBIO CaMOCTOSATEIBHO pa3padaThiBaTh METOABI U CPEACTB aBTOMATH3AIMH
IPOIIECCOB MPOW3BOJCTBA, BHIOMpAaTh OOOPYAOBaHWE W OCHACTKY, METOJbl M IPHEMBI
OpraHu3aluy Tpyaa, ooecreyuBaromux 3G QpekTuBHOE, TEXHUYECKH U YKOJOTHYECKH Oe30macHoe
npousBocTo ([TK-8);

TOTOBHOCTBIO K TIPO(ECCHOHATBHOW JKCIUTyaTallil COBPEMEHHOTO O00OpyHOBaHUS U
puOOPOB B COOTBETCTBHUH C IEIAMHU MarucTepckoit mporpammsl (ITK-9);

CIIOCOOHOCTBIO  WCIOJIB30BaTh  HOPMATHUBHBIE U METOJWYECKHE  MATEPUANOB  II0
TEXHOJIOTUYECKON MOJTrOTOBKE MPOM3BOJCTBA, KA4YeCTBY, CTaHAAPTH3AIMHA M CEPTUDUKAIIH
U3JICHA U MPOIIECCOB B TEXHOJOTHYECKHUX MPOIECCaX U OMepalusix, ¢ YIeTOM X Ha3HAueHUs
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CIOCOOOB pealin3allii U PECypCHOro obOecrieueHusl Ha OCHOBE SKOHOMHUueckoro ananmm3a ([TK-
10);

CIOCOOHOCTBIO CaMOCTOSTEIBHO HCIOJIh30BaTh TEXHUUYECKUE CPEACTBA JJIsi MU3MEPEHUS U
KOHTPOJISI OCHOBHBIX MAapaMETPOB TEXHOJOTMYECKHX MPOIECCOB, CTPYKTYphl M CBOMCTB
MaTepHaOB M M3CIUI M3 HUX, IUIAHUPOBAHHS M PEalM3allid HCCIICAOBAHUN U Pa3pabOTOK
(MK-11);

TOTOBHOCTBIO MPUMEHSITh WH)KEHEPHBIE 3HAHUS ISl pa3paboTKU M peain3alfy MPOSKTOB,
YIIOBIICTBOPSIIONINX 3aJaHHBIM TPEOOBaHUSIM, B TOM YHCJIE TpPEOOBAaHUSM SKOHOMHUYECKOM
3P PEKTUBHOCTH, TEXHUUECKOU U dKoJorrueckoi 6e3onacHocTu ([1K-12);

CIIOCOOHOCTRIO MIPUMEHSTH MeTOM0I0THIO TipoekTupoBanus (ITK-13);

TOTOBHOCTBIO CAMOCTOSITENTLHO MPOSKTUPOBATH TEXHOJOTHYECKHE MPOIECCH TPOU3BOICTBA
MarepHala 1 U3JC/IMi U3 Hero ¢ 3aJaHHbIMHU xapaktepuctukamu ([TK-14);

CIIOCOOHOCTBIO  PACCUMTHIBATH M  KOHCTPYHPOBAaTh TEXHOJOTHYECKHE OCHACTKA W
UCTIOJIF30BAaHUEM COBPEMEHHBIX MPHUKJIAIHBIX MPOrPpaMM U KOMITBIOTEPHOW TpapUKH, CETEBBIX
TexHojorui u 6a3 ganueix ([1K-15);

3HamMb.

— TMOIXOABl K OpraHW3alMd  CaMOCTOSATENBHOM M  KOJUIGKTMBHOM  HaydHO-
HCCJIEI0BATEIbCKOM pabOTHI,

— TPUHIUIIBI OPraHU3AIMKA TPOBEICHUS SKCIIEPUMEHTOB U UCITBITAHHIA;

— TMPUHIUNBI U CHOCOOBI 3alIMTHl OOBEKTOB HMHTEIEKTYAIbHOH COOCTBEHHOCTH U
KOMMEPIHATU3AIMH TPAaB HAa 00bEKThI HHTEIUICKTYaIbHONH COOCTBEHHOCTH.

ymMemb:

— BBIMIOJIHATH TOUCK, O0pabOTKy, aHalIW3 M CHCTEMATH3AlHMI0 HAyYHO-TEXHHYECKOMH
uH(pOpMaIIMK, OCYIIECTBISATH BBIOOP METOAMK W CPEJICTB pEIICHHS 3ajad, IMOCTAaBICHHBIX
MPOTPaMMOU TPAKTHUKH;

—  BBINOJIHATH 00Pa0OTKY U aHAJIHN3 PE3yJbTaTOB 3KCIICPUMEHTOB U UCTIHITAHUH;

— aHaJIM3upoBaTh BO3HUKAIOIIME B  HAYYHO-UCCIEIOBATEILCKONH  JIEATEIHHOCTH
3aTpyaHEHUS U CIIOCOOCTBOBATH MX Pa3pEIICHUIO.

61a0emy.

— mpueMamH pa3pabOTKU IUIAHOB W MPOTPaMM IMPOBEICHHS HAYYHBIX HCCIICIOBAHHIA,
TEXHUYECKUX pa3pabOTOK, 3alaHHUM JIs1 UCTIOIIHUTENEH.

3. Kparkoe coaepkaHue 1o MOJY4YeHHI0O NPOdecCHOHAIBHBIX YMEHHil W OnbITa
npogeccuoHAIbHOI 1esITeTbHOCTH

3aKkperuieHue TEOPETHYECKUX 3HAHWH, TOIYYCHHBIX OOYYAIOIIUMUCS TPU H3yYCHHU
POTPaMMbI MATHCTPATYPBHI.

[Tonyyenne  OOyYarOmUMKCS  TPAKTUYECKUX  HABBIKOB 110  OpraHH3alud
UCCIICIOBATEIbCKUX U MPOCKTHBIX pa0OT, B YIIPABJIICHUH KOJICKTUBOM UCIIOJIHUTEIICH.

PasButne y 00y4arommxcst HaBbIKOB HAYy9HO-HUCCIICI0BATEILCKOM eI TETLHOCTH.

4. O0beM NPaKTHKH

N B 3auetHbIx
Bunsl yueOHol paboThI B akanem.uacax
eIMHUIIAX

O0masi TPy10eMKOCTh MUCHUILUIMHBI 1O Y4YeOHOMY 6,0 216

TJIAHY

AyIMTOpPHbIE 3AHATHSL: - -

CamocrosiTesbHas padora (CP): 6,0 216

WunuBunyanpHOE 3a1aHIE 1,0 36

CaMocCTOATEIbHOE OCBOCHHUE 3HAHUM, YMEHUI U HABBIKOB 5,0 180

110 TPOTPaMMe PAKTUKA

Bu HTOroBOro KOHTpOJIS: 3a4eT / IK3aMeH 3auer ¢
OLIEHKOM
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. B 3aueTHBIX
Bunsl yueOHoI paboThI B actpoHn. yacax
eIMHHIIAX

O0masi TPy10eMKOCTh MHCHUILUIMHBI 1O Y4YeOHOMY 6,0 162

TJIAHY

AyIMTOpPHbIE 3AHATHSL: - -

CamocrosiTesibHas paGora (CP): 6,0 162

CamocTosiTeTbHOE OCBOCHUE 3HAHWI, YMEHHI U HAaBBIKOB 6,0 162

110 IPOrpaMMe PAKTUKU

Bu UTOroBOro KOHTpOJIS: 3a4eT / IK3aMeH 3auer ¢
OLICHKOM

AHHOTaIUs padoyeil mporpaMmbl npeaaumiIoMHoii npakruku (b2.I1.1)
1. Heab npeqaunIOMHON MPAKTHKU — BBIIIOJHEHNE BBITYCKHOW KBalIU(UKAMOHHOM
paboTHI.
2. B pe3yjabTare WU3y4YeHHs] JUCHMILIMHBI OOYYalOUIMiici MO mporpamMmme
MArHCTPATYPhl 10JKEH:
Obaadame caenyrommumu o6mekynsTypHbiMu (OK), odmenpodeccuonansabivu (OITK)
u npodeccuonanpubiMu (ITK) kKoMIeTeHITUAMI:

CIIOCOOHOCTBIO K a0CTPaKTHOMY MBIIUICHHIO, aHanu3y, cuaTe3y (OK-1);

TOTOBHOCTBIO JICHCTBOBATh B HECTAHIAPTHBIX CUTYAIUSIX, HECTU CONUAIBHYIO U STHUECKYIO
OTBETCTBEHHOCTH 3a npuHsThie penrenus (OK-2);

TOTOBHOCTBIO K  CaMOpa3BUTHIO, CaMOpeaH3allid, HCIOJIb30BAHUIO  TBOPYECKOIO
norennuaia (OK-3);

CIIOCOOHOCTBIO TOJIB30BAaThCSl TOCYAAPCTBEHHBIM sI3bIKOM Poccuiickoit denepanuu u
UHOCTPAHHBIM SI3BIKOM KaK CPEJCTBOM JEJI0BOT0 OOIICHHS, YETKO H SICHO U3JIaraTh MPOOIeMbl U
peleHust, apryMeHTHpoBath BeiBOABI (OK-4);

CIIOCOOHOCTBIO TOATOTABIMBATL M IPEACTABIATH TMPE3CHTAIMK IUIAHOB M PE3YJIbTaTOB
coOCTBEeHHOM 1 KoMaHHOH nestenbHocTh (OK-5);

TOTOBHOCTBIO (DOPMHPOBATh W OTCTAMBATh COOCTBCHHBIC CY)KICHHS M HAyYHBIC TMO3HUIIHH,
AQHAJM3WPOBATh M JCJaTh BBIBOJABI MO0 COIMAIBHBIM, 3THYECKHM, HAYYHBIM W TEXHHYCCKAM
npoOyieMaM, BO3HHKAIOUIMM B MPO(ECCHOHATBHOW NEATEIBHOCTH, B TOM 4YHCIE, C YYETOM
skostorunueckux nociueacteuii (OK-6);

TOTOBHOCTBIO CAaMOCTOSITEJIbHO BBIMOJHSTh MCCIICAOBAHUS Ha COBPEMEHHOM 00OPYIOBAaHUU
U mpubopax (B COOTBETCTBHH C II€SIMA MArWCTEPCKON MPOrpaMMBbl) W CTaBHTh HOBBIE
uccienoBareiabckue 3agaun (OK-7);

TOTOBHOCTBhIO K KOMMYHHUKAI[MM B YCTHOW M THCHMEHHON (hopMax Ha rocyqapCTBEHHOM
s3pike Poccuiickoit denepariuu 1 ”HOCTPAHHOM SI3BIKE IS PEIICHHs 3a/1a4 MpodhecCuOHaTbHON
nesitenbHocTH (OIMTK-1);

TOTOBHOCTBIO PYKOBOJIMThH KOJJICKTUBOM B chepe cBoel MpohecCHOHALHOMN JeSTeIbHOCTH,
TOJIEPAHTHO BOCIIPUHHMAs COIMAJbHbIC, STHHYECKUE, KOH()ECCHOHAJIBHBIE W KYJIbTYPHBIC
pazmuuns (OITK-2);

CIOCOOHOCTBIO CAMOCTOSTEIBHO Pa3BUBATh 0A30BbIC 3HAHUS TEOPETUUYCCKUX U MPHUKIIAIHBIX
HAyK MPH MOJCITUPOBAHUH, TEOPETUICCKOM U IKCIICPUMEHTAIHLHOM HCCIICIOBAHHUH MATEPHUAJIOB
U MPOILIECCOB B IpodeccruonanbHoit nestenpHoct (OITK-3);

CIIOCOOHOCTBIO MPUMEHSTh OCHOBHBIC TTOJIOKEHUST M METOIbI COLMATbHBIX, TYMAaHUTAPHBIX U
HYKOHOMHYECKUX HAYK MPH PEHICHUU MPO(ECCHOHATBHBIX 3a7ad C YYETOM TMOCICIACTBUU IS
obrrectBa, SkoHOMUKH ¥ Kostoruu (OITK-4);

TOTOBHOCTBIO TPUMEHSITH MIPHHITUITBI PAIIHOHAIBHOTO MCITOIB30BAHMS TPUPOIHBIX PECYPCOB
1 3aIUTHI OKPYIKAOIIel Cpebl MPH perneHuu npodeccruonansubix 3amad (OITK-5);

CIIOCOOHOCTBIO BBITIOJIHATH MApPKETHHTOBBIE HCCIIECIOBAaHHMS W pa3pabaThiBaTh TEXHHKO-
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HKOHOMHUYECKOE 0OOCHOBAaHME MHHOBAIIMOHHBIX PEIICHUH B MPOpECCHOHATBHON JesITeIbHOCTH
(OIIK-6);

TOTOBHOCTBIO TMPOBOJUTHh TMATEHTHBIA TIOUCK, UCCIEIOBATh MATEHTOCIOCOOHOCTh |
MOKa3aTel TEXHUYECKOTO YpPOBHSA pPa3pabOTOK U HCMOIb30BaTh MPOLEAYPHl 3allUThI
UHTEIUICKTyaIbHON coocTBeHHOCTH (OITK-7);

TOTOBHOCTBIO MPOBOAMTE SKCIIEPTU3Y MPOIIECCOB, MaTepUaioB, MeTo10B ucnbitanuii (OITK-
8);

CIIOCOOHOCTBIO K CaMOCTOSITEIbHOMY OCBOCHHMIO HOBBIX METOJOB HCCIEIOBaHUS U
U3MEHEHMI0O HAyYHOTO, HAy4YHO-TIEJAarorM4eckoro M MPOU3BOJACTBEHHOIO Mpoduis cBoei
npodeccronanbHoi aestensHoctd (OITK-9).

TOTOBHOCTBIO K HCIIONB30BAHUIO COBPEMEHHBIX HH(POPMAIMOHHO- KOMMYHUKAIIMOHHBIX
TEXHOJIOTHH, TINoOaTbHBIX HH(OPMALMOHHBIX PECYpCOB B HAYYHO- HCCIEAOBATEILCKON H
pacyeTHO-aHATUTHYECKONH JIeATEeThbHOCTH B OOJNACTH MATEPHANIOBENCHUS U TEXHOJOTUH
marepuainos (I[TK-1);

CIOCOOHOCTBIO MICTIONH30BATh METOIBI MOJICTMPOBAHUS U ONTUMHU3ALNHU, CTAHAAPTU3ALNN U
cepruuKanu AJ OUEHKW M TMPOTHO3UPOBAHUS CBOWCTB MarepHalioB U 3()(PEeKTUBHOCTU
TexHoyioruueckux npoieccon ([TK-2);

CIIOCOOHOCTBIO TOHUMATh (PU3MYECKHE U XHUMHUYECKHE TMPOILIECChl, MPOTEKalolue B
MaTepuanax MpH uX MoJlydeHuHu, o0padoTke U MOAUHUKALIUY, UCTIONH30BaTh B UCCIICIOBAHMSIX U
pacuerax 3HaHHsS O METOJaX MCCIIEOBaHMs, aHAIN3a, TUATHOCTUKU M MOJAEITUPOBAHUS CBOMCTB
BEIIECTB (MaTepHaoB), MPOBOJUTH KOMIUICKCHBIC HCCIICAOBAaHUS, PUMEHSS CTaHIApTHBIC U
ceprudukanpronsie uensiranus (ITK-3);

CIIOCOOHOCTBIO HCIIOJIB30BaTh HAa TPAKTHKE COBPEMEHHBIC IPEACTABICHUS, O BIUSHHUU
MHUKPO- M HaHO-CTPYKTYphl Ha CBOMCTBa MaTEpHUalOB, UX B3aHUMOJCHCTBHUHM C OKPYKAIOIICH
Cpe/IoH, MOJIIMH, SHEPreTUYeCKUMHU YacTullamu U uainyueHuem ([1K-4);

CIOCOOHOCTBIO CaMOCTOSITENIbHO OCYIIECTBIATH COOp JAHHBIX, U3ydaTh, aHAIU3UPOBATh U
000011aTh HAYYHO-TEXHUUYECKYI0O MH(OPMAIMIO N0 TEMaTHKE HCCIeI0BaHMs, pa3padarbiBaTh U
UCIIOJIB30BaTh TEXHHUECKYIO JOKYMECHTAIUIO B podeccruonanbaoil aesteapHoct ([TK-5);

TOTOBHOCTBIO MCIOJI30BaTh 3HAHUSI OCHOBHBIX IMOJIOKEHUN MAaTEHTHOI'O 3aKOHOAATENbCTBA
u aBTOpckoro mnpasa Poccuiickoii ®exneparuu, HOPMAaTUBHBIE JOKYMEHTBHI IO BOMPOCAM
WHTEIJICKTYaTbHOM COOCTBEHHOCTH TMPHU TMOATOTOBKE JOKYMEHTOB K TIAaTEHTOBAaHHUIO U
oopmienuto Hoy-xay (ITK-6);

TOTOBHOCTBIO TPOBOAHTH BBIOOP MATEPUAIOB IS 3aJlaHHBIX YCJIOBUN OSKCIUTyaTallUd C
y4eToM TpeOOBaHUN HANEKHOCTH U JIOJITOBEYHOCTH, SKOHOMHUYHOCTH M SKOJOTHYECKUX
MOCJIE/ICTBUM WX MPUMEHEHUS HA OCHOBE 3HAHUS OCHOBHBIX THUIIOB HEOPTraHWYECKUX U
OpPraHMYECKUX MaTePHAJIOB Pa3IMYHOrO Ha3HAYEHHsI, B TOM 4ncie HanoMmatepuanos ([1K-7);

CIIOCOOHOCTBIO CaMOCTOSATEIBHO pa3padaThiBaTh METOABI W CPEACTB aBTOMATH3AINH
IIPOLIECCOB IMMPOU3BOJICTBA, BBHIOMPATh O0OOPYAOBAaHHWE U OCHACTKY, METOJIbl M MPHUEMbI
OpraHu3aiuy Tpyzaa, ooecreyuBaromux 3G PpekTuBHOE, TEXHUYECKH U YKOJOTHYECKH 0e30macHoe
npousBocTo ([TK-8);

TOTOBHOCTBIO K MpPO(ECCHOHATPHONW OKCIUTyaTallud COBPEMEHHOTO OOOpYyJOBaHUS U
prOOPOB B COOTBETCTBHUH C IEIAMHU Maructepckoit mporpammsl (ITK-9);

CIIOCOOHOCTBIO ~ HCIOJNB30BaTh HOPMATUBHBIE U  METOAMYECKHE  MaTepHallbl  TI0
TEXHOJOTMYECKON TOJArOTOBKE MPOM3BOACTBA, KayecTBY, CTaHIAPTHU3AlMU U CcepTU(UKALNU
U3JIENTUN U MPOIECCOB B TEXHOJOTMYECKUX MPOLIECCaX W ONepalusix, C y4eTOM UX Ha3HaueHUs
CIMOCOOOB pealu3alii U PeCypcHOro obecreveHus] Ha OCHOBe sKoHOMHYeckoro aHanmuza ([TK-
10);

CIOCOOHOCTBIO CAMOCTOSATEIBHO HCMOJIb30BaTh TEXHUYECKUE CPEACTBA Al MU3MEPEHUS U
KOHTPOJIS OCHOBHBIX IapaMETPOB TEXHOJOTMUYECKUX IIPOLIECCOB, CTPYKTYpbl M CBOMCTB
MaTepuaioB M W3JEIHM U3 HUX, IUIAHUPOBAHMS U pealln3allud HCCIeAOBaHUU U Pa3pabOTOK
(MK-11);

51



TOTOBHOCTBIO TIPUMEHATh WHKCHEPHbIC 3HAHUS JUIA pa3paObOTKH M pean3alliy MPOEKTOB,
yIOBJICTBOPSIIOIINX 3aJaHHBIM TPEOOBAaHHSM, B TOM YHCIE TPEOOBAHUAM HKOHOMHYCCKON
3P PEKTUBHOCTH, TEXHUUECKOU U dKoJorrueckoi 6e3omnacHocTu ([MK-12);

CIIOCOOHOCTBIO MIPUMEHSTH MeTOM0I0THIO TipoekTrpoBanus (ITK-13);

TOTOBHOCTBIO CaMOCTOSITEIIbHO MPOCKTHPOBATh TEXHOJOTHYECKUE MPOIIECChI MMPOU3BOCTBA
MaTepHala 1 U3Je/IMi U3 Hero ¢ 3aJaHHbIMH xapaktepuctukamu ([TK-14);

CIIOCOOHOCTBIO ~ PAcCUYMTHIBATH W KOHCTPYHPOBATh TEXHOJIOTHYECKHE OCHACTKH U
UCIIOJIb30BAHUEM COBPEMCHHBIX MPUKJIAIHBIX MPOrPaMM U KOMIBIOTEPHOH Trpaduku, CETEeBBIX
TexHojorui u 6a3 ganueix ([1K-15);

3Hamb:

— (DUBHKO-XMMHUYECKHE 3aKOHOMEPHOCTH TEXHOJIOTMH MO0 MPO(QUII0 BBITYCKHOM
KBAJIM(HUKALMOHHON  pabOThl;  SKOHOMMYECKHE  IIOKAa3aTelIM  TEXHOJIOTMH;  KOMIUIEKC
MEpOTNPHUATHIA IO TEXHUKE 0€30IaCHOCTH, OXpaHe OKPY>KaIOLIeH Cpelibl, OXpaHe TPYAa;

ymemby:

— OCYLIECTBJISATb  KOHTPOJb  CAaMOCTOSITEIBHOM M KOJUIEKTUBHOM  Hay4dHO-

UCCIIEI0OBATEIbCKONW pabOTHhI; BHIIIOIHATH MOJATOTOBKY HAyYHO-TEXHHUYECKOW JTOKYMEHTALMU JUIS

IPOBE/ICHUS] HAy4YHbIX MCCIEJOBAHUM U TEXHUYECKUX pPa3padOTOK; BBINOJIHATh PACUETHI,

CBSI3aHHBIC KaK C pa3pabOTKOIl 3alaHuil A1 OTAEIbHBIX UCIIOJIHUTENEH, TaK U ¢ COCTaBICHHEM

IUTAHOB U IIPOTpaMM IIPOBEIEHUS HAyUHBIX MCCIIEJOBAHUN U TEXHUYECKHUX Pa3pabOTOK B LIEIOM;
énaoemy:

— CHCTEMOM IIJIaHUPOBAHUSA M OPraHU3ALNUN HAyYHO-HUCCIIENOBATEIbCKUX U MPOCKTHBIX
paboT B paMKax M3y4yaeMOM IporpaMMbl MarucTpaTypbl, OCHOBHBIMU JOJKHOCTHBIMHU
(GYHKIMSIMU PyKOBOJISILETO MepcoHana (PYKOBOAMTENST HAYYHO! TPYIIIBI, TPOEKTA, TPOTPAMMBbI)
B PaMKax M3y4aeMOMH IPOrpaMMBbl MaruCTpaTyphl.

3. KpaTtkoe coep:xaHue NpeaIunJIoOMHON NPAKTHKH

ITpuoOpereHne 3HaHUI W HABBIKOB IO OPraHU3allMd M YIPABICHHUIO OTIEJIbHBIMU
dTaramMy U MporpaMMaMH MPOBEACHHS HAyYHBIX UCCIICAOBAHUHA U TEXHHUECKUX Pa3pabOTOK.
[ToaroToBka NCXOAHBIX NaHHBIX Ul BBIITOJIHEHHSI BBITYCKHON KBaIHU(PHUKALMOHHON paboTBhI.

4. O0beM NPaKTHKH

O0beMm
Bugp! yaeOHOM paboThI B 3a4eTHBIX B akajewm.

eIUHHLIAX yacax
O0masi TPyJA0eMKOCTh TUCHHIJIMHBI M0 Y4eOHOMY 6,0 216
TJIAHY
AyIMTOpPHbIE 3AHATHSL: - -
CamocrosiTesibHas padora (CP): 6,0 216
NunuBuayanpHOE 3a1aHIE 1,0 36
CamocTosiTeTbHOE OCBOCHHME 3HAHWH, YMEHUH U 50 180
HABBIKOB 110 TIPOTPaMME TPAKTUKU
Bu HTOroBOro KOHTPOJIS: 3a4eT / IK3aMeH 3adeT ¢ OLEHKOM

. B 3aueTHBIX
Bunsl yueOHol paboThI B actpoH. yacax
eMHALIAX

O0masi TPy10eMKOCTh AHCHUILUIMHBI 1O Y4YeOHOMY 6,0 162
TJIAHY
AyIMTOpPHbIE 3AHATHSL: - -
CamocrosiTebHas padora (CP): 6,0 162
WunuBuayanpHOE 3aaHUE 1,0 27
CamocTosiTeTbHOE OCBOCHUE 3HAHHI, YMEHHI U HAaBBIKOB 50 135
110 IPOTrpaMMe PAKTUKU
Bu1 HTOroBOro KOHTPOJIS: 3a4eT / IK3aMeH 3ader ¢
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\ | OLICHKOM

4.6.HayuHo-uccienoBarenabckasi padora B cemectpe (b.2.H.1)
Llenpl0 HAyYHO-HCCIIEIOBATENBCKONH pabOTHl SBISETCS (OPMHUPOBAHUE CIIEAYIOIINX
OOIIEKYIIBTYPHBIX, 00IIENPO(hECCHOHATBHBIX U IPO(ECCHOHATTPHBIX KOMITETEHIIHI:

CIOCOOHOCTBIO K a0CTPaKTHOMY MBIIIICHUIO, aHaau3y, cuate3y (OK-1);

TOTOBHOCTBIO JICHCTBOBATh B HECTAHIAPTHBIX CUTYAI[HSX, HECTH COI[HABHYIO U 3THYCCKYIO
OTBETCTBEHHOCTD 3a npuHsAThIe pemmenus (OK-2);

TOTOBHOCTBIO K  CaMOPa3BUTHIO, CaMOpCaU3alliK, HCIOJIb30BAHUIO  TBOPYECKOTO
norenmuana (OK-3);

CIOCOOHOCTBIO TIOJIB30BAaThCSl TOCYIApCTBEHHBIM s13bIKOM Poccuiickoir ®enepanuu 1
WHOCTPaHHBIM SI3BIKOM KaK CPEJCTBOM JEJIOBOTO OOIICHUS, YeTKO U SICHO U3JaraTh MpoOIeMbl H
pelieHusi, apryMeHTupoBath BeBObI (OK-4);

CIOCOOHOCTBIO TIOJTOTABIMBATh W TPEACTABIATH IMPE3CHTAIMHM IIJIAHOB M PE3yJIbTaTOB
coOCTBEeHHOM 1 KoMaHHOH nestenbHocTH (OK-5);

TOTOBHOCTBIO (DOPMHPOBATh W OTCTaMBATh COOCTBEHHBIC CYXICHUS M HAYYHBIC MO3UIUH,
aHAJIM3UPOBaTh M JIeJaTh BBIBOJBI IO COIUAIBHBIM, THUYECKUM, HAYUYHBIM M TEXHHYCCKUM
npo0jemMaM, BO3HUKAIONIMM B TNMPO(ECCHOHAIBHOW AEATENbHOCTH, B TOM YHUCIE, C Y4EeTOM
skostorunueckux nociueacteuii (OK-6);

TOTOBHOCTBIO CAMOCTOSITEIEHO BBITIONHATH MCCIICIOBAHUS HA COBPEMEHHOM 000pYIOBaHHUU
U npubopax (B COOTBETCTBMHM C IIEISAMH MAaruCTEPCKOM MPOrpaMMbl) U CTaBUTh HOBBIC
uccienoBarenabckue 3agaun (OK-7);

TOTOBHOCThIO K KOMMYHHUKAIIMM B YCTHOW M TMHChMEHHON (hopMax Ha rocyaapCTBEHHOM
s3pike Poccuiickoit denepariuu 1 ”HOCTPAHHOM SI3BIKE IS PEIICHHs 3a/1a4 MpodhecCuOHaATbHON
nesitenbHocTH (OIMTK-1);

TOTOBHOCTBIO PYKOBOAHTH KOJUIEKTHBOM B cpepe cBoeH MpodheCCHOHATLHON e TETbHOCTH,
TOJICPAHTHO BOCIIPUHKMMAsi COILIMAJIbHBIC, JTHUYCCKHE, KOH(ECCHOHAIBHBIC M KYJIbTYPHBIC
pazmuuns (OITK-2);

CMOCOOHOCTBIO CAaMOCTOSTEIILHO Pa3BUBATh 0A30BbIC 3HAHUS TEOPCTUYCCKUX U MPUKIIATHBIX
HayK TIPH MOJICIIMPOBAHUH, TEOPETUIECKOM M IKCIEPUMEHTATIHLHOM HCCIICIOBAHUN MaTepPHajoB
U MPOILIECCOB B IpodeccruonanbHoit nestenpHoct (OITK-3);

CIOCOOHOCTBIO IPUMEHSITh OCHOBHBIE TTOJIOKEHHUST 1 METOJIbI COITMATBHBIX, TYMAaHUTAPHBIX U
HYKOHOMHYECKUX HAYK MPH PEHICHUU MPO(ECCHOHATBHBIX 3a7ad C YYEeTOM TMOCICIACTBUU IS
obrrectBa, SkoHOMUKH ¥ Kostoruu (OITK-4);

TOTOBHOCTBIO MPUMEHSThH MPUHIIMITHI PAIIMOHATFHOTO MCIIOJIB30BaHUS MIPHUPOTHBIX PECYPCOB
¥ 3alUTHI OKPYXKAIOLIEeH Cpelbl IpH pemeHnu npopeccnonanbubix 3aaad (OI1K-5);

CIIOCOOHOCTBIO BBINOJIHATH MAapKETHHIOBBIE WCCICIOBAHUS W pa3pabaThiBaTh TEXHHUKO-
HYKOHOMHYECKOEC 0OOCHOBAaHHEC MHHOBAIIMOHHBIX PEIICHUI B MPOPECCUOHATBHON JESITEIbHOCTH
(OIIK-6);

TOTOBHOCTBIO TPOBOJUTH TATEHTHBIM TIOUCK, WCCIENOBaTh MAaTEHTOCHOCOOHOCTh U
MOKa3aTeqr TEXHUYECKOTr0 YPOBHSA pa3pabOTOK ¥ UCIONB30BaTh MPOIEAYPHl  3aIllUThI
UHTEJUICKTyaIbHOM coocTBeHHOCTH (OITK-7);

TOTOBHOCTBIO MPOBOINTH KCIEPTH3Y MPOIECCOB, MaTepHaioB, MeToa0B ucnbiTanuii (OITK-
8);

CIOCOOHOCTBIO K CaMOCTOSITEIBHOMY OCBOCHHIO HOBBIX METOJIOB HCCICIOBAaHHUS U
U3MCHCHHMIO HAYYHOTO, HAy4YHO-TICJArOrHYecKOro ¥ IMPOU3BOJCTBEHHOrO Mpoduis cBoci
npodeccronanbHoi aestensHoctd (OITK-9);

TOTOBHOCTBIO K HCIIOJIb30BAaHHIO COBPEMEHHBIX HH()OPMAIIMOHHO- KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH, TJIOOAIBHBIX HH()POPMAIMOHHBIX PECYpPCOB B HAydyHO- HCCICIOBATEIBCKONH H
pacUETHO-aHAIMTUYCCKON JCSITEIBbHOCTH B 00JaCTH MATCPUAIIOBEICHUS U TEXHOJIOTHH
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marepuaiion (I[TK-1);

CIIOCOOHOCTBIO MCIIOIB30BATh METObI MOACIMPOBAHUS M ONITUMHU3AIIMH, CTAHJAPTU3ALNUN U
CepTUUKAIMM JUIsI OLUEHKH M TPOTHO3HPOBAHUS CBOMCTB MaTepUAlOB U APPEKTUBHOCTH
texHosoruueckux mpoieccon (ITK-2);

CIIOCOOHOCTBIO TOHUMATh (U3MYECKHE M XHMHYECKHE TMPOIECChl, MPOTEKAIOIIUE B
MaTepuaiax MpH UX MoJlydeHuu, o0padoTke U MoauUKalKy, UCIOIb30BaTh B UCCIEOBAHUIX U
pacyeTax 3HaHUS O METOJAX HCCIIEIOBAHUS, aHATN3a, JUArHOCTUKU U MOJCIUPOBAHUS CBOMCTB
BEIeCTB (MaTepUasioB), MPOBOJAUTh KOMILJICKCHBIC HCCICIOBAHUS, MPUMEHSS CTAaHIAPTHBIC H
ceprudukanrontbie ucnsitanus ([1K-3);

CIIOCOOHOCTBIO HCIIOJIb30BATh Ha IMPAKTUKE COBPEMEHHBIE MPEICTABICHUS, O BIMSIHHUU
MHUKpPO- U HAHO-CTPYKTYpbl Ha CBOMCTBA MAaTEpHUANIOB, UX B3aMMOJEHUCTBUM C OKpPYXKarollen
CpezIoi, MOJIIMH, SHEPIreTHYCCKUMH YacTullaMu U u3irydeHuem ([1K-4);

CIIOCOOHOCTBIO CaMOCTOSITENILHO OCYHIECTBIIATH COOp NaHHBIX, MU3y4daTh, aHAIM3UPOBATH U
000011aTh HAYYHO-TEXHUYECKYI0 MH(POPMAIIUIO 110 TEMAaTUKE HUCCIEAOBaHUs, pa3padaThiBaTh U
UCIIOJIb30BaTh TEXHHUUECKYIO JJOKYMEHTAIUIO B ipodeccruonanboil nestenbHoctH ([TK-5);

TOTOBHOCTBIO HMCIIOJIb30BAaTh 3HAHUSI OCHOBHBIX IMOJIOKEHUI MAaTEHTHOT'O 3aKOHO/ATENbCTBA
u asropckoro mpasa Poccuiickonn ®enepanuu, HOPMATUBHBIE JOKYMEHTBI II0 BOIIPOCAM
UHTEJJICKTYaJbHOM COOCTBEHHOCTH TMpU TMOATOTOBKE JOKYMEHTOB K TIaTEHTOBaHHUIO U
oopmiienuto Hoy-xay (I1K-6);

TOTOBHOCTBIO K MPO(ECCHOHAIBHONW 3KCIUTyaTalldd COBPEMEHHOIO O0O0OpYIOBaHUS U
npuOOPOB B COOTBETCTBHUH C IEJIIMU Maructepckoi mporpammsr ([TK-9);

CIOCOOHOCTBIO ~ UCIOJB30BaTh  HOpPMATHBHBIE M METOAMYECKHE MaTepHaloB IO
TEXHOJIOTUYECKON TOJrOTOBKE MPOM3BOACTBA, KAa4deCTBY, CTAHIAPTHU3AIMH U CepTU(UKAINH
U3JIeNMI U MPOLIECCOB B TEXHOJOTMUECKHUX MpOoIeccax U OMepalusix, C y4eTOM UX Ha3HaueHUs
CIOCOOOB pealn3alliid U PEeCypcHOro odOecreueHusl Ha OCHOBE dKoHOMHUueckoro aHanmm3a ([TK-
10);

CIIOCOOHOCTBIO CaMOCTOSATEIHHO HCIIONB30BATh TEXHUYECKUE CPEICTBA IJII M3MEPECHUS U
KOHTPOJISI OCHOBHBIX I[apaMETPOB TEXHOJOTMYECKUX MPOIECCOB, CTPYKTYpPhl U CBOWCTB
MaTepuaioB M W3MEIMA U3 HHUX, TUIAHHUPOBAHHS W peallu3ali MCCIEAOBAaHUNM M Pa3pabOTOK
(MK-11);

TOTOBHOCTBIO MPUMEHSITh WHKCHEPHBIC 3HAHUS N7 pa3pabOTKU M peau3aluid MPOEKTOB,
YIOBJETBOPSIONINX 3aJaHHBIM TpeOOBaHMSIM, B TOM 4HCIE TPEOOBAHUAM HKOHOMUYECKOM
3P PEKTUBHOCTH, TEXHUUECKOU U dKoJorrueckoi 6e3onacHocTu ([1K-12);

CIOCOOHOCTBIO IIPUMEHSTH METOM0IOTHIO TipoekTrpoBanus ([TK-13);

TOTOBHOCTBIO CAaMOCTOSATENIHO MPOEKTUPOBATh TEXHOJOTUYECKUE MPOLECCHl MPOU3BOJICTBA
MaTepHala 1 U3JC/IMi U3 Hero ¢ 3aJaHHbIMHU xapaktepuctukamu ([TK-14);

CIIOCOOHOCTBIO  PACCUMTHIBATH M  KOHCTPYMPOBATh TEXHOJIIOTMYECKHE OCHACTKH W
HCIIOJIb30BAaHUEM COBPEMEHHBIX NMPUKIAAHBIX MPOrPaMM M KOMIIBIOTEPHOM rpaduku, ceTeBbIX
TexHosioruit u 6a3 nanubix ([TK-15).

B npouiecce BbIMOTHEHUS N3y4eHUsT JUCITUIUIMHBL 00YJarouics JOJKEeH NOATOTOBUTh U
NpPEICTaBUTh K 3alUTe HAy4YHO-UCCIeqoBaTeNnbCkylo padory (HUWP), BeimomHeHHy0 Ha
COBPEMEHHOM YPOBHE pa3BUTHUS HAayKd U TEXHUKHM U COOTBETCTBYIOIIYIO BBIOpAaHHOMY
HATPABIICHUIO MTOJTOTOBKH U TIpOrpaMMe 00ydeHUsI.

B npeacraBnennoil k 3amure HUP momkHBI MOJy4uTh pa3BUTHE 3HAHHUS W HABBIKH,
MOJTyYeHHBIC O0YYaIONUMCS MPH OCBOCHUU IMPOTPAMMBl MArUCTPaTypbl, B TOM 4YHCIIe IMPH
M3YyUYCHUHU CHEUUaNbHBIX auciuiivH. IIpeacraBnennas k 3ammrte HUP nomxHa coaepxkarb
0030p nHTEpaTyphl, OMHCAHHE MATEPHAIIOB W METOJOB, IOJYYCHHBIE PE3yAbTaThl U HX
00CyX/ICHUE, W BBIBOJIBI 3 PAOOTHI.

O0beM Hay4YHO-HCCJIeI0BATEIbCKONH PadoThI

B 3aueTHBIX B akanewm.

Bune! yueOno# padboThI
AL YA p eIMHULAX yacax
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Oo6mas TPyA0eMKOCTh JUCIHHUIJIMHBI IO Y4e0HOMY IJIaHy 33,0 1188
AYIUTOpPHBIE 3aHATHUS: 16,0 576
KoHnTtakTHas paboTa ¢ mpenogaBareaemM 16,0 576
CamocrosiTesibHas paGora (CP): 16,0 576
CamocTosiTeTbHOE OCBOCHHE 3HAHWH, YMEHUW W HABBIKOB I10 16,0 576
nporpamme HUP
Buj KoHTpoIs: 3a4eT / 3K3aMeH 1,0 3K(33ag;eﬂ
B ToM 4mciie o cemecTpam:
1 cemecTp
OO0mas Tpy10eMKOCTh B ceMeCTpe 9,0 324
AYAUTOPHBIE 3aHATHUS: 45 162
KonTakTHas pabora ¢ mpernoaBaTenem 4,5 162
CamocrosiTesbHas padora (CP): 4,5 162
CamocTosiTeTbHOE OCBOCHHE 3HAHWH, YMEHWW W HABBIKOB I10 45 162
nporpamme HUP
] 3auder ¢
Buja koHTpoOJs: 3a4eT / 3K3aMeH .
OIIEHKOH
2 cemecTp
OO0mas Tpy10eMKOCTh B CEMeCTpe 3,0 108
AYAUTOPHBIE 3aHATHUSL: 1,5 54
KonTakTHas pabora ¢ mpernoaBaTenemM 15 54
CamocrosiTesbHas padora (CP): 15 54
CamocTosiTeTbHOE OCBOCHHE 3HAHWH, YMEHUW W HABBIKOB I10 1,5 54
nporpamme HUP
] 3auder ¢
Buja koHTpoOJs: 3a4eT / 3K3aMeH .
OIIEHKOH
3 cemecTp
OO0mas Tpy10eMKOCTh B CEMeCTpe 9,0 324
AYAUTOPHBIE 3aHATHUS: 45 162
KonTakTHas pabora ¢ mpernoaBaTenem 4,5 162
CamocrosiTebHas padora (CP): 4,5 162
CamocTosiTeTbHOE OCBOCHHE 3HAHWH, YMEHUW W HABBIKOB I10 45 162
nporpamme HUP
] 3auder ¢
Bua koHTpoOJs: 3a4eT / 3K3aMeH .
OIIEHKOH
4 cemecTp
O01mas Tpy10eMKOCTh B ceMecTpe 12,0 432
AYAUTOPHBIE 3aHATHUS: 55 198
KonTakTHas pabora ¢ mpernoaBaTenemM 5,5 198
CamocrosiTesbHas padora (CP): 5,5 198
CamocTosiTeTbHOE OCBOCHHE 3HAHWH, YMEHHUW W HABBIKOB I10 55 198
nporpamme HUP
Buja koHTpoOJs: 3a4eT / 3K3aMeH 1,0 Jnzamen
(36)
Bi bl yueGHoi paGoTs! B 3auerHbIx B actpos.
CANHHUIIax qacax
Oo0mas TPyA0eMKOCTh TUCHHUIJIMHBI 10 Y4e0HOMY MJIAHY 33,0 891
AYAUTOPHBIE 3aHATHUS: 16,0 432
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KoHnTtakTHas paboTa ¢ mpenogaBareaemM 16,0 432
CamocTosiTesibHas padora (CP): 16,0 432
CamocTosiTeTbHOE OCBOCHHE 3HAHWH, YMEHUW W HABBIKOB I10 16,0 432
nporpamme HUP
Buja koHTpos: 3a4eT / IK3aMeH 1,0 3K(32a71\;eﬂ
B Tom umciie mo cemecTpam:
1 cemecTp
OO0mas Tpy10eMKOCTh B CEMeCTpe 9,0 243
AYAUTOPHBIE 3aHATHUS: 45 1215
KonTakTHas pabora ¢ mpernoaBaTenem 4,5 121,5
CamocrosiTesbHas padora (CP): 4,5 121,5
CamocTosiTeTbHOE OCBOCHHUE 3HAHUM, YMEHUW W HABBIKOB IO 4,5 121,5
nporpamme HUP
) 3aver ¢
Buja koHTpoOJs: 3a4eT / 3K3aMeH o
OIIEHKOii
2 cemecTp
OO0mas Tpy10eMKOCTh B CEMecCTpe 3,0 81
AYAUTOPHBIE 3aHATHUS: 1,5 40,5
KonTakTHas pabora ¢ mpernoaBaTenemM 15 40,5
CamocrosiTesbHas padora (CP): 15 40,5
CaMoCTOATEIbHOE OCBOEHUE 3HAHWM, YMEHHUH M HAaBBIKOB IO 1,5 40,5
nporpamme HUP
) 3auer ¢
Buja koHTpoOJs: 3a4eT / 3K3aMeH o
OIIEHKOii
3 cemecTp
OO0mas Tpy10eMKOCTh B cEMeCTpe 9,0 243
AYAUTOPHBIE 3aHATHUS: 45 121,5
KonTakTHas pabora ¢ mpernoaBaTenemM 4,5 121,5
CamocrosiTesbHas padora (CP): 4,5 121,5
CamocTosiTeTbHOE OCBOCHHUE 3HAHUM, YMEHUW W HABBIKOB I10 45 121,5
nporpamme HUP
] 3auder ¢
Buja koHTpoOJs: 3a4eT / 3K3aMeH .
OIIEHKOH
4 cemecTp
O01as Tpya10eMKOCTh B ceMecTpe 12,0 324
AYAUTOPHBIE 3aHATHUS: 55 148,5
KonTakTHas pabora ¢ mpernoaBaTenem 9,5 148,5
CamocrosiTesbHas padora (CP): 5,5 148,5
CaMoCTOATEIbHOE OCBOEHUE 3HAHWM, YMEHHUH M HAaBBIKOB IO 5,5 148,5
nporpamme HUP
Buja koHTpoOJs: 3a4eT / 3K3aMeH 1,0 3K(32a71\;eﬂ

4.7.TocynapcTBeHHasi HNTOrOBasi aTTecTalysl. 3AIUTA BBIIYCKHOM
KBAJTH(PUKANMOHHOMH PadoThI
1. Ileabp rocysapcTBeHHOHl WTOIOBOHl AaTTeCTANMH — BBIABICHUE YPOBHS
TEOPETUYECKOM M TPAKTUYECKOH IOATOTOBIEHHOCTH BBIMYCKHUKAa By3a K BBIITOJHEHHIO
npodeCCHOHATBHBIX 3aJjad M COOTBETCTBUS ero moiarotoBku Ttpebosanusm ®I'OC BO mo
HampaBiaeHuto moarotroBku 22.04.01 — MarepuanoBeieHHE W TEXHOJOTHH MaTepHaNIOB,

56




HANpaBJICHHOCTh MOATOTOBKM (Marucrepckass mnporpamma) «DHU3UKOXMMHS W TEXHOJOTHS
HAaHOMAaTEePHATIOBY.

2. B pe3yiabTaTe rocyAapcTBeHHOH WTOroBOii aTTecTamuu oO0y4yaroluiicss Mo
NMporpaMMe MarucTpaTrypbl J0JI/KeH:

Obaadame caenyromumu o6mekynsTypHbiMu (OK), obmenpodeccuonansabivu (OITK)
u npodeccuonanpubiMu (ITK) koMIeTeHITUAMI:

CIIOCOOHOCTBIO K a0CTPaKTHOMY MBIIUICHHIO, aHanu3y, cuaTe3y (OK-1);

TOTOBHOCTBIO JICWCTBOBaTh B HECTAHIAPTHBIX CHTYAIUsX, HECTH COIHUATbHYIO W
THYECKYIO0 OTBETCTBEHHOCTD 3a npuHsThIe perienus (OK-2);

TOTOBHOCTBIO K CaMOpPa3BUTHIO, CaMOPCAIM3aIlMH, WCIOJIb30BAaHUIO TBOPYECKOTO
norennuaia (OK-3);

CIIOCOOHOCTBIO TIOJIB30BaThCS TOCYAAPCTBEHHBIM sI3bIKOM Poccuiickoit ®Deneparuu u
UHOCTPAHHBIM SI3BIKOM KaK CPEJCTBOM JEJIOBOT0 OOIICHHS, YETKO H SICHO U3JIaraTh MpoOIeMbl U
peleHust, apryMeHTHpoBath BeiBOABI (OK-4);

CMOCOOHOCTBIO TOJTrOTABIUBATh M IMPEICTABIATh MPE3CHTAIIMU IUIAHOB M PE3YJIbTaTOB
coOcTBeHHOM 1 KoMaHaHO# nestensHoctd (OK-5);

TOTOBHOCTBIO (JOPMHUPOBATH U OTCTAMBATh COOCTBEHHBIC CY)KICHHS M HAYUHBIC TO3UIIHH,
aHAJIM3UPOBaTh M JEJaTh BBIBOJBI MO COIMATBHBIM, 3THYCCKHM, HAYYHBIM U TEXHHYCCKUM
npoOiieMaM, BO3HHKAIOUIMM B TPO(ECCHOHANBHONW NESTEIBHOCTH, B TOM 4YHCIE, C YY4ETOM
skonornueckux mocueactauii (OK-6);

TOTOBHOCTBIO ~ CaMOCTOSITEJIbHO  BBIIIOJHATH  WCCIENOBAHUS HAa  COBPEMECHHOM
o0opymoBaHuu U mpubopax (B COOTBETCTBHH C IEISIMHU MAarucTEPCKOW MPOTPaMMbI) U CTaBUTh
HOBBIC HccienoBaTenbekue 3aaaun (OK-7).

TOTOBHOCTBIO K KOMMYHHUKAIIMH B YCTHOW M MUChbMEHHON (popMax Ha rocynapCTBEHHOM
sa3bike Poccuiickoit @enepalinu 1 HHOCTPAHHOM SI3bIKE JIJIS1 PEeLIeHU 3a/1a4 IpoQecCuOHaTbHOM
nesreaprocTr (OITK-1);

TOTOBHOCTBIO PYKOBOAHMTH KOJUIGKTUBOM B cdepe CBOeil mpodeccnoHanbHOU
JIeATEIbHOCTH, TOJICPAHTHO BOCIPHHUMAS COIMAJbHbIC, ITHUYECKUE, KOH(PECCHOHAIbHBIC HU
KyabTypHbIe pasnuuus (OI1K-2);

CIIOCOOHOCTBIO  CaMOCTOSITEJIBHO — pa3BHBAaTh 0a30Bble 3HAHHS TEOPETUYCCKUX U
NPUKIIAJIHBIX HAYK TIPU MOJCIMPOBAHUH, TCOPETUUCCKOM U IKCIEPUMEHTAIHLHOM HCCIICIOBAHUH
MaTepHaIoB U MpoIeccoB B mpodeccroHansHol aesrensroctu (OIMK-3);

CIIOCOOHOCTBIO ~ MPUMEHATh OCHOBHBIC IIOJIOKCHHST M METOJbl  COLHUAIIBHBIX,
TYMaHUTAPHBIX U SKOHOMHYECKHX HAYK MpPU PEIICHUH MPOPECCHOHAIBHBIX 3a1ad C Y4eTOM
MOCJICICTBHI JTst 00IIeCTBa, SKOHOMUKH 1 dKosioruu (OITK-4);

TOTOBHOCTBIO TMPHUMEHSTh TPUHIUIBI PAMOHATBHOTO KCIONB30BaHUS PUPOIHBIX
PECYPCOB M 3aIIUTHI OKPYXKAIOIIEH Cpe/Ibl P peleHn  mpodeccuoHanbHbix 3aaad (OI1K-5);

CIIOCOOHOCTBIO BBIMOJIHATh MApKETHHTOBBIC HCCICIOBAHUS U pa3pabaThiBaTh TEXHHUKO-
IKOHOMHYECKOE 00OCHOBAaHHE WHHOBAIIMOHHBIX PEIICHUH B MPO(PECCHOHATBHOMN IeSTeIbHOCTH
(OIIK-6);

TOTOBHOCTBIO TPOBOJHUTh NATEHTHBIA MOWCK, HCCIENOBATh IAaTEHTOCIIOCOOHOCTh H
MOKa3aTeM TEXHUYECKOTO YpPOBHS pa3pabOTOK M  HCIONB30BaTh MPOIEAYPhl  3aIlUTHI
UHTEJUICKTyaIbHON coocTBeHHOCTH (OITK-7);

TOTOBHOCTBIO TPOBOJIUTH JKCIEPTH3Y MPOIECCOB, MATEPUAIOB, METOJOB HCIBITAHHN
(OIIK-8);

CIIOCOOHOCTBIO K CAMOCTOSITEIbHOMY OCBOCHHIO HOBBIX METOJOB HCCICIOBAHUS U
U3MCHEHHIO HAyYHOTO, HAYYHO-TIEJarorHyeckoro M IPOU3BOJICTBEHHOTO MpOQHIs CBOCH
npodeccronanbHoi aestensHoctd (OITK-9).

TOTOBHOCTBIO K HCITOJIb30BAHUIO COBPEMEHHBIX WH(POPMAIIMOHHO- KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH, TJI00aJIbHBIX HHGPOPMAIMOHHBIX PECYpPCOB B HAYYHO- HCCIIEAOBATEIbCKOH U
pacUETHO-aHAIMTUYCCKON JCSITEIBbHOCTH B 00JacTH MATCPUATIOBEICHUS U TEXHOJIOTHH
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marepuaiion (I[TK-1);

CIIOCOOHOCTBIO  HKCIIOJIb30BaTh ~ METOABI  MOJEIMPOBAaHUS M ONTHUMHU3AIINH,
CTaHJapPTH3alUU U CepTU(UKANMK I OLECHKH W MPOTHO3WPOBAHUS CBOWCTB MAaTEpHUaJOB U
3¢ heKTUBHOCTH TeXHONornyeckux mpoueccos (ITK-2);

CIIOCOOHOCTBIO TIOHMMAaTh (PU3UYECKHE W XUMHUYECKHE MPOIECChl, MPOTEKAIOIINEe B
MaTepuaiax MpH UX MoJlydeHuu, o0padoTke U MoauUKalKy, UCIOIb30BaTh B UCCIEOBAHUIX U
pacderax 3HaHHS O METOJaX HCCIICOBAHMs, aHAIN3a, TUATHOCTUKU ¥ MOJCTUPOBAHUS CBOWCTB
BEIeCTB (MaTepUasioB), MPOBOJAUTh KOMILJICKCHBIC HCCICIOBAHUS, MPUMEHSS CTAaHIAPTHBIC H
ceprudukanrontbie ucnsitanus ([1K-3);

CIIOCOOHOCTBIO HCIIOJIB30BATh HA MPAKTUKE COBPEMEHHBIEC NMPEACTaBICHUS, O BIMSHHUU
MHUKpPO- U HAHO-CTPYKTYpbl Ha CBOMCTBA MAaTEpHUANIOB, UX B3aMMOJEHUCTBUM C OKpPYXKarollen
CpezIoi, MOJIIMH, SHEPIreTHYCCKUMH YacTullaMu U u3irydeHuem ([1K-4);

CIIOCOOHOCTBIO CAMOCTOSITEIPHO OCYIIECTBIATH COOp NaHHBIX, U3Yy4aTh, aHATHU3UPOBATH
1 0000111aTh HAYYHO-TEXHUUECKYI0 HH(OPMAITUIO 110 TEMAaTUKE MUCCIIeI0OBaHMs, pa3pabaTbiBaTh U
UCIIOJIb30BaTh TEXHHUUECKYIO JJOKYMEHTAIUIO B ipodeccruonanboil nestenbHoctH ([TK-5);

TOTOBHOCTBIO  HCIOJIB30BaTh  3HAHUS ~ OCHOBHBIX  IOJIO)KEHHUH  TAaTEHTHOTO
3aKOHOJATENIBCTBA U aBTOPCKOro npasa Pocculickoit denepanyyi, HOPMATUBHBIE JOKYMEHTBI 110
BOIPOCaM MHTEJUIEKTyaJIbHON COOCTBEHHOCTH MPU MOJATOTOBKE TIOKYMEHTOB K IMaTEHTOBAaHUIO U
oopmiienuto Hoy-xay (I1K-6);

TOTOBHOCTBIO MPOBOJUTH BHIOOP MaTepHasioB ISl 33JaHHBIX YCIOBHM SKCILTyaTalluu C
y4eToM TpeOOBaHWUN HANEKHOCTH U JIONTOBEYHOCTH, SKOHOMHYHOCTH U IKOJOTUYECKUX
MOCNEACTBUM HMX TNPUMEHEHHS Ha OCHOBE 3HAHHUS OCHOBHBIX THUIIOB HEOPraHHMYECKUX U
OpPraHUYeCKUX MATEPUAJIOB Pa3IMYHOTO Ha3HAUCHUS, B TOM uncie HaHomatepuainos ([1K-7);

CIIOCOOHOCTBIO CaMOCTOSITEIbHO pa3pabaThiBaTh METOJBl U CpPEACTBA aBTOMATH3ALMU
MPOIIECCOB TMPOU3BOJICTBA, BBIOMPATH OOOPYAOBaHHWE U OCHACTKY, METOJbI W MPHUEMBI
OopraHu3aIu Tpyaa, odecrneynBarmmX PPEeKTUBHOE, TEXHUYECKU U KOJIOTUUECKH O€30macHoe
npousBocTio ([1K-8);

TOTOBHOCTBIO K MPO(ECCHOHANBHON S3KCIUTyaTallud COBPEMEHHOTO O0OpYAOBaHUS H
npuOOPOB B COOTBETCTBHUH C IENIIMU Maructepckoi mporpammsr ([TK-9);

CIIOCOOHOCTBIO  HCIIOJI30BaTh HOPMATHMBHBIE M  METOAMYECKHE MaTepHalibl IO
TEXHOJIOTHYECKOW TOJArOTOBKE MPOM3BOACTBA, KAa4deCTBY, CTAHIAPTH3AIMH U CepTU(UKAINH
U3JIENUI U MPOLIECCOB B TEXHOJOTMUECKHUX MpOoIeccax U OMepalusix, C y4eTOM UX Ha3HaueHUs
CIOCO0OB pealin3alliid U PEeCypCHOro odOecrieueHusl Ha OCHOBE dKOHOMHUueckoro ananmm3a ([TK-
10);

CIIOCOOHOCTBIO CAMOCTOSATEIHHO HCIIONH30BATh TEXHUYECKUE CPENICTBA [Tl U3MEPEHUS U
KOHTPOJISI OCHOBHBIX [apaMETPOB TEXHOJOIMYECKUX MPOIECCOB, CTPYKTYpPhl U CBOWCTB
MaTepuaioB M W3MEINA U3 HHUX, TUIAHHUPOBAHHS W peallM3ali MCCIEAOBAHUNW W Pa3pabOTOK
(MK-11);

TOTOBHOCTBIO MPUMEHSITh HHKEHEPHBIC 3HAHUS I pa3pabOoTKH U peaan3aui MpOeKTOB,
YIOBJETBOPSIONINX 3aJaHHBIM TpeOOBaHMSIM, B TOM 4HCIE TPEOOBAHUAM HKOHOMUYECKOM
3P PEKTUBHOCTH, TEXHUUECKOU U dKoJorrueckoi 6e3onacHocTu ([MK-12);

CIIOCOOHOCTBIO MIPUMEHSTH MeTOM0I0THIO TipoekTupoBanus (ITK-13);

TOTOBHOCTBIO ~ CaMOCTOSITEIBHO  TPOCKTUPOBATH  TEXHOJIOTHYECKHUE  IPOIIECCHI
IIPOM3BOJICTBA MaTepUaia M M3JICIHI U3 HEro ¢ 3aJaHHbIMu Xapaktepuctukamu ([TK-14);

CIIOCOOHOCTBIO PACCUUTBHIBATH U KOHCTPYHPOBAaTh TEXHOJOTHMUECKHE OCHACTKH H
HCIIOJIb30BAaHUEM COBPEMEHHBIX MPUKIAAHBIX MPOrPaMM M KOMIIBIOTEPHOM rpaduku, ceTeBbIX
TexHosioruit u 6a3 nanubix ([TK-15).

3HaTh!

— MPUHITUIIBI U TTOPSIOK TOCTAHOBKH U (OPMYTUPOBAHUS 3a/1a4 HAYYHBIX UCCIICIOBAHHUIA HA
OCHOBE pe3yJIbTaTOB MOMCKA, 00pa0OTKH U aHAIM3a HAyYHO-TEXHUYECKOW MH(POPMAIINH;

— MpaBujia U MOPSIOK MOATOTOBKU HAYYHO-TEXHUYECKHX OTYETOB, AaHATUTHUECKUX 0030pOB
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U CIIPaBOK, TpeOOBAaHUS K MPEICTABICHUIO PE3yJIbTaTOB MPOBEJICHHOTO MCCIIEAOBAHUS B BHUJIE
HAy4YHOT'O OTYETa, CTAaTbU WJIM JTOKJIa/a,

— IPUEMBI 3aIIUTHI HHTEJUIEKTYaJIbHONH COOCTBEHHOCTH.

YMerTsb:

— paspabaTbIiBaTh HOBBIC HANpPAaBICHUS HAYYHBIX HCCIEAOBAHWN HA OCHOBE IOTYYCHHBIX
pe3yNbTaToB,3

— CO3/1aBaTh MOJEIM HCCIENYEMBIX MPOLIECCOB, MO3BOJISAIOLIME IPOTHO3UPOBATh CBOWCTBA
BEIIECTB, MaTEPHUAIOB U U3/EIUH;

— pa3pabaThIBaTh MPOTPAMMBI U BBIMIOJIHATh HAYYHBIE UCCIICOBAHMSI, 00OpaOOTKY U aHAIIU3
UX pe3yJbTaToB, (POPMYIUPOBATH BHIBOBI U PEKOMEHIAINH;

— paboTaTth Ha COBPEMEHHBIX NMPHOOpaX, OPraHU30BHIBATH MPOBEACHUE SKCIIEPHUMEHTOB U
UCIBITaHUH, MPOBOIUTH UX 00pabOTKY U aHAIU3UPOBAThH PE3Y/IbTATHI,

Bnaners:

— METOJOJOTHE W METOIMKOM TMPOBEICHUS HAay4YHBIX MCCIIEAOBaHUM; HaBbIKAMU
CaMOCTOSITENIbHOW HAyYHOM M UCCIIEA0BATENILCKOM padoThI;

— HaBbIKaMH pabOThI B KOJIJICKTUBE, INIAHUPOBAHUS U OPTaHU3AIMH KOJUIEKTUBHBIX HAYYHBIX
HACCIeI0BaHNH,

— CHOCOOHOCTBIO peliaTh IIOCTAaBJICHHbIE 3a/layl, WCIOJIb3ysd YMEHHUS W HaBBIKH B
OpraHu3ally HayYHO-HCCIEeI0BATEIbCKIX M TEXHOJIOTHUYECKUX padoT.

3. Kpartkoe conep:xanue 'HMA

l'ocynapcTBeHHass MTOTOBasi arTecTalUsl OOYYaIOUIMXCSA IO IMPOrpaMMe MarucTpaTyphbl
POBOIUTCS B (hOpME 3aIIUTHI BBITYCKHOMN KBanu(pukaruontoi paborsl (BKP) —marucrepckoit

auccepranuu. ['ocynapcTBeHHas utoroBas arrecranus B ¢popme 3amutel BKP npoxonut B 4
cemecTpe Ha 0a3ze 3HAHUI, MOJYYEHHBIX CTYJEHTaAMH IPU M3yYEHUH AUCLUIUIUH HANpaBlICHUS
22.04.01 -MarepuanoBeicHUE U TEXHOJIOTUN MAaTEPUAIIOB.

l'ocynapcTBeHHass UTOrOBasi aTTecTalus OOYYAIOIIMXCS MO MPOrpaMMe MarucTparypbl —
3alIUTa  BBIIYCKHOM  KBAMM(UKAUMOHHOW  pabOTBl  MPOBOIUTCS  TOCYAAPCTBEHHOM
3K3aMEHAIIMOHHON KOMHUCCHUEM.

Kontponbs 3Hanuit oOyuarommxcsi, moiaydeHHbIX npu ocBoeHuu OOII, ocymiectBisiercs
nmytem npoBeaeHus 3amuTsl BKP u npucBoenus kBanupukammm «MaruacTp.

4. 00beM rocy1apcTBeHHOI UTOTOBOI aTTeCTAMU

[Iporpamma oTHOcHTCsSI K ©6a30BOi YacTh ydeOHOTO IiaHa, K 010ky 3 « ocymapcTBeHHas
UTOTOBAas aTTECTALUSI» U PaCCYMTaHA Ha COCPEAOTOUCHHOE MPOXoXKaeHUE B 4 cemecTpe (2 Kypc)
ob0yuerust B o0beme 216 u (6 3ET). IIporpamma mpeamonaraer, 4ro OOyYaroOmHECsS HMEIOT
TEOPETUYECKYI0O U TMPAKTUYECKYI0 TMOJATOTOBKY B M30paHHON obOnactu HampasieHus 28.04.03
Hanomarepuansl, Marucrepckas mporpaMma «XUMHUYECKasi TEXHOJIOTHsI HAHOMAaTEpHAIOB».

o B 3aueTHBIX B akanmewm.
Bunsl yueOHoI paboThI
eMHALIAX yacax
O0masi TPy10eMKOCTh MHCHUILUIMHBI TO Y4YeOHOMY 6,0 216
ILUIAHY
KonTakTHasi padora: - -
CamocrosiTebHas padora (CP): 6,0 216
Breimonaenue, Hancanue u opopmiierne BKP 6,0 216
Bua urorosoro kourpoJs: 3amura BKP 3amuta BKP
Buapl yue6HO# paboThI B saueribix B actpon. gacax
eIUHHLIAX
O0masi TPya0eMKOCTh JUCHUILUIMHBI IO Y4YeOHOMY 6,0 162
TUIaHY
KonTakTHas padora: - -
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CamocrosiTesibHas padora (CP): 6,0 162

Brimonnenue, Hanucanue u opopmierne BKP 6,0 162

Bua urorosoro kourpoJs: 3amura BKP 3anmuTa BKP

4.8. ®akyIbTaTUBBI

AHHOTanua padoyeil NPOrpaMMbl JUCHHUILJIMHBI
«TexHHKa Hay4YHOro nepesoga» (®@T/.1)

1. Heap AUCHUMIHHBI — IPHOOpeTeHNE O0yUJarOIUMUCS 00IIel, KOMMYHUKAaTUBHON U
MpoeCCHOHAIBHOW KOMIIETEHIINH, YPOBEHb KOTOPHIX Ha OTACIBHBIX JTamax s3bIKOBOU
MOJTOTOBKH TO3BOJISIET BBITIONHATh PA3IMYHBIC BUIBI MPO(PECCHOHAIBHO OPUEHTHPOBAHHOTO
MepeBo/ia B MPOU3BOJICTBEHHON U HAYYHOU JEATEIbHOCTH.

2. B pe3yabTare wu3yYeHHs [IUCHUIUIMHBI O0y4YawUUiici MO mNporpamMme
MAruCTPaTypbl 10JIKeH:

Obaadame caenyromumu o6mekynsTypHbiMu (OK), obmenpodeccuonansabivu (OITK)
u npodeccuonanpubiMu (ITK) koMmeTeHIUAMI:

CIIOCOOHOCTBIO TOJIB30BaThCA T'OCYAAPCTBEHHBIM sI3bIKOM Poccuiickoii @enepanuu u
MHOCTPAHHBIM SI3BIKOM KaK CPEICTBOM JEJIOBOT0 OOIICHHMSI, YETKO U SCHO M3JaraTh MpooieMbl U
pelieHusi, apryMeHTupoBath BeiBObI (OK-4);

TOTOBHOCTHIO K KOMMYHUKAIIMM B YCTHOH M MUCbMEHHON (hopMax Ha rocyAapCTBEHHOM
sa3bike Poccuiickoit @enepalinu 1 HHOCTPAHHOM SI3bIKE JIJIS1 PEeLIeHU 3a/1a4 PO ecCuOHaTbHOM
nesrenpHocTH (OITK-1);

TOTOBHOCTBIO TIPOBOJMTH TMATEHTHBIM TIOWMCK, HCCIENOBAaTh MAaTEHTOCIOCOOHOCTh H
MOKa3aTelu TEXHUYECKOTO YpPOBHSA pPa3pabOTOK U HCMOIb30BaTh MPOLEAYPHl 3allUThI
UHTEIUICKTyaIbHOM coocTBeHHOCTH (OITK-7);

CIOCOOHOCTBIO CaMOCTOSITEIBHO OCYHIECTBIIATH cOOp NaHHBIX, M3Yy4aTh, aHATU3UPOBATH
¥ 0000111aTh HAYYHO-TEXHUYECKYI0 HH(POPMALIMIO IO TEMATUKE UCCIIEI0BaHUs, pa3padaThIBaTh U
UCIIOJIB30BaTh TEXHHUYECKYIO JOKYMECHTAIUIO B podeccruonanboil aesteapHoct ([TK-5);

3HamMb.

- OCHOBHBIE CTIOCOOBI TOCTHKEHUSI YKBUBAJIEHTHOCTHU B TIEPEBOJIE;

- OCHOBHBIE IPUEMBI IIEPEBOJIA;

SI3BIKOBYIO HOPMY U OCHOBHBIE (DYHKIIMH SI3bIKa KaK CHCTEMBI,

- JIOCTaTOYHOE [yIsl BBINOJHEHUsI TE€PeBOJa KOJIMYECTBO JICKCUYECKHX  EAUHMII,
¢bpa3eos0oru3MoB, B TOM YHCIIE COLUATBHBIX TEPMUHOB U JIMHTBOCTPAHOBEAUECKUX PEaNHii;

ymemn:

- IPUMEHSATh OCHOBHBIE IPUEMBI IIEPEBO/IA,;

- OCYWIECTBIISITh NHUCBMEHHBI MEpeBOJ C  COOMIONEHHWEM HOPM  JIEKCHMYECKOU
SKBUBAJIEHTHOCTH, COOIIOACHUEM IPaMMaTHYECKUX, CHHTAKCUYECKUX U CTUIIMCTUYECKUX HOPM;

- 0(OpPMIISITH TEKCT MIEPEBO/Ia B KOMIBIOTEPHOM TEKCTOBOM PEIAKTOPE;

- OCYIIECTBIISITh TIEPEBOJ C COOJIOACHHEM HOPM JIEKCHYECKOW HSKBUBAJICHTHOCTH,
COOIOZICHHEM TPaMMaTHYECKUX, CHHTAKCUYECKUX M CTUIMCTHYECKUX HOPM TEKCTa TMepeBoaa U
TEMITOPAIBHBIX XAPAKTEPUCTUK UCXOJHOTO TEKCTA,

enadems.

- METOAMKON MpearnepeBOJYEeCKOro aHajlu3a TEKCTa, CIOCOOCTBYIONIEH TOYHOMY
BOCIPUSTHIO UCXOJHOTO BHICKA3bIBAHUS;

- METOJMKOW MOATOTOBKM K BBINIOJHEHHUIO NEPeBOAa, BKIIOYas MOMCK HHPOpMAIUHU B
CIIPaBOYHOM, CIIELUAJILHOM JINTEPAType U KOMIIBIOTEPHBIX CETSX;

- OCHOBAaMH CHCTEMBI COKPAIICHHOW IePEBOYECKOM 3aIllMCH TP BBINIOJHEHNUH [1EPEBOA,;

- OCHOBHOM MHOSA3BIYHOW TEPMHUHOJIOTUEN CIIEUUAIIBHOCTH,

- OCHOBaMHU pedepUpOBaHUS U AHHOTHUPOBAHUS JINTEPATYPHI 110 CHEMATLHOCTH.
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3. KpaTtkoe coep:kaHue JUCHUITUHBI

Beenenue. Ilpenmer u posnbs mepeBojia B COBPEMEHHOM OOIIecTBE. PazmuyHbie BUIBI
nepeBoJia. 3a1auM U MECTO Kypca B MOATOTOBKE MarucTpa.

Mopyns 1:

1.1. CpaBHeHuEe mopsiiKa CIOB B AHIJIMHCKOM M PYCCKOM IpeanokeHusax. IlepeBon
IIPOCTOTO NMOBECTBOBATENBLHOTO MPEJIOKEHUS HACTOSIIEr0, OyAyIIEero U MPOLIeIIIero BpeMEHH.

OcobeHHOCTH TepeBOAa BOMPOCUTENBHBIX U OTPULATEIBHBIX NPEATOKEHHH B
pa3IUYHBIX BpEMEHaX.

1.2 TlepeBon mpemnoxenuii Bo Bpemenax Indefinite, Continuousirenue u nepesos 1o
TeMe «XUMHUA».

Monysb 2.

2.1.TlepeBon npemnoxeHuit Bo Bpemenax rpymn Perfect, Perfect

Continuous  YTBepIUTEIbHbIC, BONPOCUTEIBHBIE W  OTPULATEIbHBIE  (OPMBI).
OcoOenHocTH yOTpeOIeH s BCTIOMOTaTeIbHBIX IJ1aroJoB.

2.2 TlepeBoj CTpajaTeNbHOrO 3anora. TpyaHble cilydad IepeBoja CTPagaTelbHOTro
3ajora.

Urenne u mepeBoj] TEKCTOB Mo Teme «Hayka W HaydHble METOABI». AKTHBHU3ALUA
JIEKCUKU MTPOYUTAHHBIX TEKCTOB.

2.3.IlepeBo MPUAATOUHBIX MPEATIOKECHUH.

[Ipunarounsle nmoanexalue.

IIpunaTouHble CKa3yeMsble.

[Ipunarounblie onpeaenuTeIbHbIE.

[Tpunatounbie 0OCTOATENBCTBEHHBIE, TPUIATOUYHBIEC JONOIHUTEIbHEIE.

2.4. Tunsl yCIOBHBIX MPEJIOKEHUM, TTPaBUJIa 1 OCOOCHHOCTH HX TEPEBO/IA.

IIpakTuka mnepeBoma Ha mnpumepax TekcroB o Xumuu, .M. Menneneese, Hayke U
TEXHOJIOTHH.

2.5. TlepeBon mpemsIOKEHUH € y4eToM IMpaBHJia corjacoBaHus BpemeH. [lpsmas u
KOCBEHHas! peyb.

2.6.PaznuuHble BapuaHThI IEPEBOAA CYLIECTBUTEIBHOTO B MPEIOKEHUH.

2.7.MopnanbpHbIe Tarojibsl 1 0COOEHHOCTH UX MEepeBo/a.

Pa3BuTHe HaBBIKOB TIepeBoa 1Mo TeMme «Hayka 3aBTpanrHero THS».

2.8.CrennasibHast TEpPMUHOJIOTHSA 10 TeMe «JlabopaTopusi».

2.9. Cokpamenusi. OcCOOEHHOCTH UX MepeBo/ia. Pa3BuTre HABBIKOB MEpEeBOa HA IPUMEpe
TEKCTOB M0 TeMme «JlabopaTopus, U3MEPEHHS B XUMUU».

Monyns 3.

3.1.Henwuneie hopmbI T1arona.

Wudunutus (HeonpexneneHHas ¢opma riarona). Ponb WHQUHUTHBA B MPEIJIOKCHUU U
BApUAHTHI MEPEBOAA HA PYCCKUM s3bIK. [IpyacTus u repyHaui.

3.2.lHpUHUTUBHBIE OOOPOTHI.

O6opoT gomonHeHWe ¢ WHPUHUTUBOM. BapuaHTBI TilepeBOJa HaA PYCCKHHM  S3BIK.
Tepmunonorus no teme «COBpEMEHHbIE TEXHOJIOTHI.

3.3.0060poT noyexaiiee ¢ *THOUHATHBOM. Pa3udHble BApHaHTHI IEPEBO/IA.

TepMUHOTIOTHSA IO TEME «XHUMHUYECKAS TEXHOJIOTHSI.

3.4.TlepeBo1 MpUYACTHBIX 0OOPOTOB.

AGcomoTHbIM puyacTHEI OO0POT U BapUaHTHI IEPEBO/IA.

Pa3BuTHe HaBBIKOB IIEpeBOA M0 TeMe «XUMHUYECKasi TEXHOJIOTUSI».

4. 00beM y4eOHOH JUCHHUILIMHBI

o B 3aueTHBIX B akanmewm.
Bunast yueOHoI paboThI
eIMHAIIAX gacax
O0uas TPy10eMKOCTh JHCHHMILUIMHBI 10 Y4eOHOMY IUIAHY 2,0 72
AYIUTOpPHBIE 3aHATHUS: 1,0 36
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Jlexrn (JIek) - -

IMpaktuueckue 3ansarus (I13) 1,0 36
CamocrosiTesbHas padora (CP): 1,0 36
Buja KoHTpoIs: 3a4eT / IK3aMeH 3ayer

N B 3auerHbIx B actpos.
Bunbr yue6HOM paboThI

eIUHHIIAX yacax
O0mas TpyA0eMKOCTh JMCHMILJIMHBI 10 Y4eOHOMY IIAHY 2,0 54
AYAUTOPHBIE 3aHATHS: 1,0 27
Jlexrmn (JIek) - -
Ipaktuueckue 3ansarus (I13) 1,0 27
CamocrosiTesbHas padora (CP): 1,0 27
Buj koHTpoIs: 3a4eT / IK3aMeH 3auer
AHHOTaN U Y4eOHOH NPOrpaMMbl JUCHHILIMHBI
«CoumoJiorus v MCUX0J0rus NPo(PecCHOHATIBLHOM AeITeJIbHOCTH
(PTA.2)
1. Heap aucHMIIMHBI — (OPMHUPOBAHHE COLHUAIBHO OTBETCTBEHHOH JIMYHOCTH,

CIIOCOOHOM OCYIIECTBIIATh KPUTUYECKUN aHAIU3 MPOOJEMHBIX CHTYyalldii, BBIPa0AaTHIBATH
KOHCTPYKTUBHYIO CTPATErHIo IEHCTBUIA, OPraHU30BBIBATh U PYKOBOJIUTH PaOOTON KOJJICKTHBA, B
TOM YHCIIe B TPOIECCE MEXKKYIBTYPHOTO B3aUMOJCHCTBHUS, pedIIeKCHPOBaTh CBOE MOBEICHUE,
BBICTPANBATh M PEATM30BBIBATH CTPATETHIO MPO(ECCHOHATLHOTO PA3BUTHS.

2. B pe3yabrare wu3y4YeHHMs JAUCHUILVIMHBI OOy4YyawIIMiicsi MO Tmporpamme
MAaTUCTPATYPHI I0JIKEH:

Obnaoams caenyrommmu o6mmekynsTypabiME (OK), obmenpodeccuonansubivu (OITK)
u npodeccuonanbibive ([1K) komnereHImsMI:

TOTOBHOCTBIO JIEHICTBOBaTh B HECTAaHAAPTHBIX CHTYallMSX, HECTH COIMHUAIBHYIO U
THYECKYIO0 OTBETCTBEHHOCTD 3a npuHsThie perienus (OK-2);

TOTOBHOCTBIO K CaMOpPa3BHTHIO, CaMOpeallM3allii, WCIOIb30BaHUIO TBOPUYECKOTO
norennuaia (OK-3);

TOTOBHOCTBIO ()OPMHPOBATH U OTCTAMBATh COOCTBEHHBIE CY)KIICHHS I HAYYHBIC TTO3UIIHH,
aHAJIM3UPOBaTh M JieJaTh BBIBOJBI IO COIMAIBHBIM, THYECKUM, HAYUYHBIM M TEXHHYCCKUM
npoOjaemMaM, BO3HUKAIONIMM B TMPO(ECCHOHAIBHOW AEATENbHOCTH, B TOM YHCIE, C YYE€TOM
skostorunueckux nociuencteuii (OK-6);

TOTOBHOCTBIO PYKOBOAHWTH KOJUIGKTUBOM B cdepe cBoell mpodeccCHOHATBLHON
JIeATEILHOCTH, TOJICPAHTHO BOCIIPHHUMASI COLMAJbHBIC, THUYECKUE, KOH(ECCHOHAIBHBIE U
KynsTypHbIe pasianyaus (OITK-2);

3HAMb:

- CYIIHOCTH MPOOJIEM OpraHW3alMyd M CaMOOPTaHM3AlUU JIMYHOCTH, €€ TIOBEACHUS B
KOJUIEKTUBE B YCIOBHSX MPOPECCUOHATBLHOMN JIESITEIbHOCTH;

- METOABI CaMOOPTaHHW3alUd W Pa3BUTHSA JIMYHOCTH, BHIPAOOTKM IENENONIaraHus U
MOTHBAIIIOHHBIX YCTaHOBOK, pa3BUTHS KOMMYHHUKATHBHBIX CTIOCOOHOCTEH
poeCCHOHATLHOTO TIOBEACHHUS B TPYIIIIE;

- KOH(IMKTOJIOTHUCCKUE ACTIEKTHI YIIPABICHHUS B OpPraHU3allNHY;

- METOJMKH W3YUYCHHs COIHMAIbHO-TICHXOJIOTHYECKUX SBJICHUI B cepe yrmpaBlIeHHUs
CaMOYyIpaBJICHHUS JTUUHOCTH, TPYIIIbI, OPTraHU3AIINH.

ymemb:

- IUTAHUPOBATh M pelIaTh 3aJa4yd  JUYHOCTHOTO U MPO(ECCHOHAIBHOTO pPa3BUTHS HE
TOJILKO CBOETO, HO U YWICHOB KOJUICKTHBA,

- aHANM3UPOBaTh MPOOJEMHBIC CHTyallid Ha OCHOBE CHUCTEMHOTO II0/IXOJa,
BbIpa0aThIBATh CTPATETHIO JEHCTBUM, WCIOJIB30BATH METOJABI JTUATHOCTHUKU KOJUIEKTUBA H
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CaMOJIMAarHOCTUKH, CaMOIIO3HAHHUA, CAMOPET YUY U CAMOBOCITUTAHU,
- YCTAHAaBJIMBATL C KOJUICTaMHU OTHOLICHUSA, XapPAKTCPUIYIOIIUCCS KOHCTPYKTUBHBLIM

YPOBHEM OOIIICHUS;

- BbIpa0aThIBaTh KOMAHAHYIO CTPATETHIO Ul JIOCTHM)KCHHUS IIOCTABICHHOW LEIH B
penieHny nmpodeccuoHanbHBIX 3ajau.

enadems.

- COLMAJIbHO-TICUXOJIOTUYECKUMH TEXHOJOTHSIMH CaMOOPTaHU3allMM U  Pa3BUTUA
JMYHOCTH, BEICTPAUBAHUS U PEeaTH3alMU TPACKTOPHH CAMOPa3BUTHS;

- TEOPETUYECKUMHU M MPAKTUYECKHMMH HaBBbIKAMU MPEAYNPEKICHUS M pa3pellieHus
BHYTPUJIMYHOCTHBIX, TPYIIOBBIX U MEXKKYIbTYPHBIX KOH(IUKTOB,;

- croco0aMu MOTHBALMU YIEHOB KOJUIEKTHBA K JIMYHOCTHOMY U IPO(ECCHOHATLHOMY
pa3BUTHIO,

- CHOCOOHOCTSIMH K KOHCTPYKTHBHOMY OOIIEHHIO B KOMaHzAe, peIEeKCHUH CBOETO
MOBEIECHUS U JHUAEPCKUMU KadeCTBAMH,

3. KpaTkoe cogep:kaHue TUCHUTIUHBI

Monayns 1. OOmecTBO W JMYHOCTH: HOBBIE YCIOBUS M (DaKTOpPBI MPO(HEeCCHOHAIBHOTO
Pa3BUTUS TUYHOCTH.

1.1. CoBpemeHHOEe OOIIECTBO B YCIOBHUSX IioOanu3anuu U uHpopMmaTuzauuu. THITel
COBPEMEHHBIX OOMIECTB. OOIIECTBO pHCKa, OOIIECTBO 3HaHMs, MH(GOPMAIIMOHHOE OOIIECTBO.
ConmanbHble M TICUXOJOTMYECKHE IOCIEACTBUS MHpopMaTu3auuu obmecTBa. OyTypoIIoK.
Kynerypomok. AHoMHUA. AanTalMOHHbIE KONHUHT-CTpaTteru. JIMYHOCTH B COBPEMEHHOM
obmectBe. Pednexcupyromuit  wHmAuBHA.  UemoBek  Kak  CyOBEKT  JACSITEIHHOCTH.
CamMoamnarHocTuka U caMoaHaiau3 NpodeccnoHaTbHOTO Pa3BUTHS.

1.2. Ob6mee mnoHaTHe O JWMYHOCTH. JIMuHOCT U ee cTpykTypa. Camoco3HaHUeE:
CaMOII03HaHKe, CaMOOTHOIIIEHHE, caMoperysiius. OCHOBHbIE MOAXO/bI K U3YUYEHHUIO JTUUYHOCTH.
Pazputue nuunoctu. CouumanbHas M ICUXOJIOTHYECKas CTPYKTypa JMYHOCTH. L[eHHOCTHBIE
OpUEHTAIMM W MPEINOYTeHHs] JUYHOCTH JIMYHOCTH B CHCTEME HENpPEepbhIBHOIO OOpa30BaHUS.
Camoo0pa3oBaHHe Kak OCHOBa HENPEpPBIBHOTO 00Opa3oBaHus. ToJepaHTHOE BOCIPUSTHE
COLIMATIbHBIX, 3THUYECKUX, KOH(ECCUOHATBHBIX U KYIbTYPHBIX Pa3IUUHA.

1.3. ConmanbHble U MCUXOJIOTUYECKNE TEXHOJIOTUN CaMOOPIaHU3aLUN U CaMOPAa3BUTHSA
andHOoCTH. TemrmepamMeHT U XapakTep B CTPYKType JMYHOCTH. lIposiBieHHe TemmepameHTa B
nestenbHOCTH. CTpyKTypa M TUMONOTusa xapakrepa. @opmupoBanue xapakrepa. [loctpoenue
B3aMMOJICHCTBUS C JIIOJABMU C YYETOM UX MHAMBHUIYaNbHBIX paznuuuidl. CTpaTerun pa3BUTUS U
caMOpa3BUTHs JMYHOCTU. JInunuele mnpuopurersl. llenenosaranue. lLleHHOCTH Kak OCHOBa
nenenojaranus. llenn u kiarodeBbie oOmactu xu3Hu. Life Managmentu skusHeHHBIC IETH.
Smart -uenu u Haauenu. Lenap u mpu3BaHHbIE 00ECIIEUUTH €€ JAOCTIDKEHHS 3a7auyd U IIar.
Komunar-ctparernu. IckyccTBO ynpaBisTh COOOi.

1.4. KoruutuBHble mpouecchl JUYHOCTH. OOmIas XapakTepUCTHKA KOTHUTHUBHBIX
(mo3HaBaTeIbHBIX) MPOIECCOB JHYHOCTH. OIIyINICHWE ¥ BOCHPHUSATHE. BHJbBI, CBOWCTBA,
0COOEHHOCTH pa3BUTUSA. BHUMaHuMe W TaMsATh. BHJIBI, CBOWCTBA, (QyHKIMU. Pa3zButne wu
BOCMHTaHWE BHUMaHUS. Bo3pacTHele M HHIUBUAYaldbHble OcOOEHHOCTH mamsTU. [Ipuembl
palMoHaNBHOTO 3ayydBaHMs. MBIIJIeHHe M ero (opMHpOBaHHE. THUMOJIOTHS MBIIUICHUS:
dbopMbl, BHUIBI, ONEpalud, HUHAWBHUIyaJIbHbIE OCOOEHHOCTHU. MpinuieHne u peyb. CrocoObl
aKTUBU3AIlMM MbIIUICHUS. BooOpakenuwe: Buabl, ¢QyHKuuH, pa3BuTHe. BooOpaxkeHue u
TBOpuecTBO. [Ipriembl 3pdexTrBHOrO uTeHus. TpeHupoBKa NaMaTi U BHUMaHUS.

1.5. dyHKIMOHATBHBIE COCTOSHUS uenoBeka B Tpyae. CTpecc M ero mpoQuiakTHKA.
O6miee moHsTHE 00 SMOLMSIX W YyBCTBaX: (PYHKIIUH, KIacCHUPHUKAIMSA, OCOOCHHOCTH Pa3BUTHS.
CriocoOb! ympaBieHHsI CBOUM SMOILMOHAIBHBIM cocTosiHueM. OOInee mpeicTaBieHue O BoOJe.
[Icuxonoruueckas CTPyKTypa BOJEBOro akTa. Pa3BuUTHE M BOCHUTaHHE CHUJIbI  BOJIH.
OyHKIMOHATBHBIE COCTOSHUS 4YeJOBeKa B Tpyie. PeryiasTopbl (yHKIMOHAIBHBIX COCTOSHUM.
Knaccudukamms G YHKIIMOHATBHBIX COCTOSTHUM. [Tcuxomornueckuii cTpecc Kak
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¢ynkunonangpHoe coctosiHue. Ilcuxonorus crpecca. [Ipodunaktuka crpecca u popmMupoBaHue
CTpeccoyCTOMYMBOCTH. MeTo1bl yIpaBiieHus: (YHKIIMOHATBHBIMUA COCTOSHUSIMU.

1.6. IIcuxonorus npodeccuoHanbHoOU nesTensHocTH. Yenosek u npodeccust. CTpykTypa
npodeccuoHanbHOM nesTenbHOCTH. [Icuxonornueckre HanmpaBlIeHUsT UCCIIEOBAHUS YeJIOBEKa B
CTPYKType npodeccHoHanbHON nesteabHocTH. [IpodeccuorpadupoBanne Kak METOJ U3yUCHHS
npodecCHOHAIBHON  JiesiTenbHOCTH. Buapsl mpodeccuorpadupoBanus. 3amadyu  TCUXOJIOTUH
npodecCHOHATBLHON  JIeATeNbHOCTU. llcuxonoruyeckue MpPHU3HAKK U PETYJSTOPHI  TpyZa.
[TpodeccuonanbHO BajkHbIE KaueCTBa.

Monyns 2. YenoBek Kak y4aCTHHK TPYAOBOTO IIpolecca

2.1. OcHOBHBIE OTamnbl pa3BUTHS CyObeKkTa Tpyna. YenoBeKk Kak CYOBEKT Tpyjaa:
CTPYKTypa OCHOBHBIX KOMIIOHEHTOB. OJTambl pa3BUTUs CYOBbeKTa Tpynaa (mepuommsanus
E.A. Kitumosa). Kpusucsr npodeccuonansaoro cranosienus (E.®. 3eep). BHyrpumnaHoCcTHBIH
KOH(JIUKT ¥ CIIOCOOBI €r0 pa3perieHus.

2.2. TpynoBas MOTHBalUs W YIOBJICTBOPEHHOCTh TPyAOM. [loTpeOGHOCTH W MOTHBBI
mnaHocTH. Knaccudukarus motpeOHOCTe M BuUAbl MoTuBammu. Mepapxus mnorpeOHOCTE
(mupamuma A. Macnoy). TpymoBas MotuBanusi. MOTHBBI — TPYIOBOTO  I[TOBEICHUS
(B.I'. TTonmapkoB). OCHOBHBIC TECOPHH TPYAOBOH MOTHUBAIMK M YIOBJICTBOPCHHOCTH TPYAOM
(d. Makknenana, @®. Iepubepr, B. Bpym u ap.). MoTuBamus MOBEICHHUS 4YCIOBCKa B
opraam3anu. CylmHOCTh MOTHBAlMM Kak (YHKIMH YIpaBJIeHHUS B opraHuzanuu. [Ipupona
MotuBauuu. OyYHKIUM MOTHBOB TOBEJEHHUS 4YeloBeka. MoTuBauus ¢ yIpaBlICHUE.
[Icuxonornyeckue TEOPHUH MOTHBALMU B opraHu3anud. CoIHMaIbHO-3KOHOMUYECKHE TEOPHH
MotuBauuu. MccnenoBanus MoTuBauuu. MeTOIUKH ONpeIeeHUsI MOTHBAIMH K YCIIEXY.

2.3. llenenonaranue ¥ IUIAHUPOBAaHHE B  MPO(ECCHOHATBHOW  JEATEIbHOCTH.
[Icuxonmornyeckas cucTeMa TPYIOBOM NEATEIbHOCTH. MOTHUBAIIMOHHBIN MpOIIECC KaK OCHOBa
Henenojgaranusi. DTamsl JOCTIKeHUs 1enu. CTpyKTypa MOTHBALMOHHOTO Tporuecca. Kpurepun
s dextuBHOCTH Henenonaranus. Knaccudukamnus neneil. PazpaboTka mporpaMmbl peaau3anii
nenu. CTpaTerudeckoe IIaHupoBaHHe.

2.4. Tlpodeccronanbuas kommyHuKanus. [Icuxonorus oomenusi. CocTaBHBIE 3JIEMEHTHI
nporecca ooumeHns. OyHKIMU U BUIBI 00IIeHUs. THIbl 00meHns. XapaKTepUCTUKH JTUYHOCTH,
CIOCOOCTBYIOIINME YyCMEMHOCTH oO0meHus. OOMeH wuHpopMaeli W KOMMYHHKATHUBHBIC
Oapbepbl. ABTOpPHTapHas W AHAJOrMyeckass KOMMyHHKauus. OOLIeHHe Kak B3aMMOJCHCTBHE
(naTepakuus). MEKIMYHOCTHOE BOCIPHUITHE W IMOCTpOeHHE HMHIKA. [IpodeccroHambHOE
obmenne. Kynbrypa nemnoBoro oOmieHus.

2.5. Tlcuxomoruss xoHpmaukTa. KoHpaukr kak ocobas ¢dopma B3aUMOJICHUCTBHS.
CrpykTrypa, OuUHaMuKa, (GYHKIUHM KOHQIUKTOB. OCHOBHBIE CTaJuU Pa3BUTUS KOH(IUKTOB.
Knaccudukanusa koHpaukToB. OCHOBHBIE ATAlbl MOWCKA BBHIXOJO0B U3 KOH(DIUKTHON CUTyaluH.
IIpodeccuonanvubie KOHGIUKTBHL. McTOYHMKM KOHQIMKTOB. KOH(IMKTOreHHBIE JIHMYHOCTH.
VYcinoBus  KOHCTPYKTMBHOTO — paspelieHdss KOHGIMKTOB.  YTpaBlieHHE KOH(DIUKTHBIMU
CUTyalMssMd B KoJulekTuBe. CoIManbHbIe TEXHOJOTUU TPEAYNPEKICHUS W  pa3pelieHUs
KOH(JIMKTOB B KOMaH/Ie ¥ OpTaHU3aIlNH.

2.6. TpynoBoii komnektuB. Ilcuxomorust coBmectHoro Tpyna. I'pynma. KomnekTHBBI.
Opranuzauuu. [lonstue rpynnsl. Buabl rpynn: ycioBHbIE U peanbHble, OONbIINE U Majble,
NEepBUYHBIE W BTOPHYHBIC, (QoOpMaJbHBIE M HedopMalbHbIe, pePEepEeHTHbIE TPYIIIHI.
[MpodeccnonanpHble KOMICKTHBBL. JlmHamMuka (opMupoBaHUS KOJUICKTHBA. JlnarHoctuka
COLIMANIFHBIX TpyMIl. ['pymnmoBas CIUIOYEHHOCT. [ pymnmoBas AuHaMuKa. J(eaTeIbHOCTh KOMaH]I B
opranuzamuu. Comuomerpud. lIcuxonorus COBMECTHOM TpymoBOWM AesiTenbHOCTH. [Ipu3Haku
rpymnmnoBoro cyobekTa Tpyaa. Knaccuduxanus oprannzanuii. Criocod opraHuzaiiay COBMECTHOM
nestenbHOCTH. [lcuxomorust rpymnmbl.  CoOIMANTBHO-TICUXOJIOTHYECKHE OCOOCHHOCTH Majlou
OpraHu30BaHHOMN TpymIbl. CONUaTbHO-TICUXOJIOTHYECKUN KITUMAT TPYIIIIBI.

2.7. llcuxonorust ympamjeHUs. YTpaBlieHHE Kak CONHaIbHBIA (eHomeH. CyOBheKT u
O00BEKT yNpaBiIeHUS. YTPaBICHYECKHE OTHOILEHHS KaK MpeaMeT HayKd YIpaBleHHs. JTarmbl ee
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Pa3BUTHUA. praBHGH‘-IGCKaH ACATCIIbHOCTBD.

OCHOBHEBIE

yIIpaBICHYECKHE

KYJbTYpBI.

XapakTepHbIe 4YepThl M OCOOCHHOCTH. OCHOBHBIC (DYHKIIUM YIPABICHUYECKOW IEATEIHHOCTH.
ConuanbHO-TICHXOJIOTUYECKOE 00eCTIeueHUE YITPaBICHHS KOJJICKTUBOM. UenoBeuecKrne pecypehl
OpraHu3aIMy W YIpaBJICHUYECKUE MpoOsemMbl uX 3(PdekTuBHOr0 wucmoias3oBaHus. [Ipobiema

YCJIOBCKA B CUCTCMC YIIPABJICHUA. JInuyHOCTh M OopraHu3anus.

4. 00beM y4eOHOH JUCIHIIMHBI

o B 3aueTHBIX B akanmewm.
Bunbr yue6HOM paboThI
eIUHHIIAX gacax
O0uIas TPy10eMKOCTh THCHHILUIMHBI 10 Y4e0HOMY IUIAHY 2,0 72
AYIUTOpPHBbIE 3aHATHUS: 1,0 36
Jlexrn (JIek) 0,5 18
[IpakTuyeckue 3aHsATHS 0,5 18
CamocrosiTesbHas padora (CP): 1,0 36
Buj koHTpoas: 3aueT / 3K3aMeH 3auer
Bras! yue6HOi paGoTI B 3ageTHBIX B actpon.
eIUHHIIAX qacax
O0uIast TPyA0eMKOCTh THCHHILUIMHBI 110 Y4eOHOMY IUIAHY 2,0 54
AYAUTOPHBbIE 3aHATHS: 1,0 27
Jlexrn (JIek) 0,5 13,5
[IpakTuyeckue 3aHATHS 0,5 13,5
CamocrosiTesbHas padora (CP): 1,0 27
Buj koHTpoas: 3aueT / 3K3aMeH 3auer
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