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1 OBIIUE ITOJIOXKEHUA

1.1. OcHoBHasi mnpodeccuoHaIbHAsA 00pa3oBaTebHAas MPOrpaMMa BbICHIErO
o0pa3oBaHusi — NPOrpaMMa NMOJArOTOBKH MAruCTPOB (Jajiee — MPOrpaMMa MarucTpaTypshl,
OOIl wmarucTparypsbl), peanmm3yemas (enepaabHbBIM TOCYAAPCTBEHHBIM  OHOIKETHBIM
o0pa3oBaTeNbHBEIM  yUPSKICHHEM  BBICIIEro  oOpazoBaHus  «POCCHIICKHE ~ XHMHKO-
TeXHOJIOTHYeckui yHuBepcuteT umeHu .M. MennmeneeBa» B COOTBETCTBUU C (penepaibHBIM
rOCy/IapCTBEHHBIM 00pa30BaTEeNbHBIM CTAHAAPTOM BBHICIIETO OOPa30BAHHS — MarucTparypa 1o
HanpaBjieHuo noarotoBku 22.04.01 MarepuaJioBeieHHe ¥ __TEXHOJOTMH _MATEPHAJIOB,
Marucrtepckas nporpamMma «®@U3MKOXMMUS U _TEXHOJOTH HAHOMATEPHAJTIOBY, MPEICTABISAET
co00#1 KOMIUIEKC OCHOBHBIX XapaKTEpPUCTUK O0Opa30oBaHHs W OpPraHU3alMOHHO-TIEAarOTHYeCKUX
YCIIOBUM, KOTOPBIM NPEICTaBICH B BUAE y4eOHOro IJIaHa, KaJIEHAApHOTO y4eOHOro rpaduka,
pabouux mporpamMMm AMCIUIUTHH (MOJYJel), OIIEHOYHBIX U METOJUYECKUX MaTepHayioB, (Hopm
aTTECTaIUU.

1.2 HopmaTuBHBIE JOKYMEHTHI AJIsl Pa3pad0TKH NPOrpaMMbl MarucTpatrypsbl IO
HANPaBJIEHUIO MOATOTOBKHU COCTABIISIOT:

— ®denepanbHblil 3akoH 0T 29.12.2012 Ne 273-®3 «O6 obpa3oBanuu B Poccuiickoi
denepauuny;

— [Tpukaz MunoOpHayku Poccum ot «24» ampens 2018 r. Ne 306 «O6
YTBEPXKICHUH (heZepalbHOTO TOCYIAapCTBEHHOTO 00pa30oBaTEIbHOIO CTAaHAAPTAa BBICIIETO
o0pa3oBaHUsl - KOMIUJIEKC OCHOBHBIX XapaKTePUCTHK O0Opa3oBaHUS U OPraHU3aIOHHO-
NeIarOrMYeCKNX YCIOBUM, KOTOPBIM MpEJCTaBiIeH B BHUJAE Y4YEOHOro IUIaHA, KaJeHIapHOTO
yaeOHoro rpaduka, pabodynx mporpamMm IUCHHMIUIMH (MOIYJCH), OIEHOYHBIX U METOJAMYECKUX
marepuaiio, ¢opm arrecranui_22.04.01 MartepuajoBeieHue W TEXHOJOIHH MATEPUATOB
(mamee — @®I'OC BO wmaructparypa 10 HampaBieHHIO moarotoBku  22.04.01
MarepuajioBe/ieHHe M TeXHOJOIMH MATEPUAJIOB);

- [Tpuka3 MuHHCTEpCTBA HAYKU U BBICIIEro oOpa3oBanus Poccuiickoit @enepanuu
or 06.04.2021 Ne 245 «O06 yrBepxacHuu Ilopsnka opraHu3anud W OCYIIECTBICHUS
00pa3oBaTeNbHON JIEATEIIBHOCTU 10 00pa30BaTeNbHBIM MPOTrpaMMaM BBICIIETO 0Opa3oBaHUS —
nporpaMmam 6akajiaBpuaTa, IporpaMMam CIelualuTeTa, IporpaMmmMaM MarucTpaTyph»;

— [TpodeccuonanpHbIM CTaHAapT «Cnenuanuct o pa3paboTke
HAHOCTPYKTYPHPOBAHHBIX  KOMIO3UIIMOHHBIX  MAaTEPHANiOBY», YTBEPKICHHBIA  MPUKA30M
MuHucTepcTBa TpyIa M colManbHOM 3anuThl Poccuiickoit deneparuu oT «8» ceHTsaops 2015 r.
Ne 38984;

- [Tpodeccuonanbublii crangapT «CHenuamucT Mo HAYYHO-HCCIEIOBATENbCKUM U
OTIBITHO-KOHCTPYKTOPCKUM pa3paboTKaM», YTBEp)KIEHHBINH MpuKkazoM MuUHHCTEpCTBa Tpyaa u
counanbHON 3amuThl Poccuiickoit @eneparuu ot «21» mapra 2014r. Ne 31692.

— Ilpuka3z MwunucrepctBa obOpazoBanusi u Hayku P®D ot 23.08.2017 Ne 816 «O6
yrBepkaeHnH [lopsika mMpUMEHEHHs OpraHM3alUsSMH, OCYHIECTBISIOMIMMHU 00pa30BaTEeNbHYIO
JESTENIbHOCTD, 3JEKTPOHHOTO OOY4YEeHHMsI, TUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJOTUN IpU
peanu3anuy  00pa3zoBaTeIbHBIX MporpamMm» [DNeKTpoHHBId pecypc]. Pexum pocryna:
http://pravo.gov.ru/proxy/ips/?docbody=&nd=102447332 &intelsearch=816+%EF%F0%E8%EA
%E0%E7/ (nata oopamenus: 26.04.2022).

— Ilpuka3 MunHuctepcTBa Hayku M Bbiciiero oOpasoBanusi Poccuiickoit ®denepanmu,
MunucrepctBa mnpocsBemenuss Poccuiickoir @Denmepanuu ot 05.08.2020 Ne 885/390 «O
MPAKTUYECKOW TOJATOTOBKE OOydJaromuxcs» [DaekTpoHHBIA pecypc]. Pexum moctyma:
http://pravo.gov.ru/proxy/ips/?docbody=&link 1d=0&nd=102850569&intelsearch=&firstDoc=1/
(mata obpamenus: 26.04.2022);

— Ilonoxenne 00 OpraHuM3aluyd ¥ HCIOJIB30BAHUM AJIEKTPOHHOTO OOy4YeHHS U
JUCTAaHIIMOHHBIX 00pa30BaTENbHBIX TEXHOJOTHM MpHU peaau3auuu o0pa3zoBaTeNbHBIX MPOrpaMM
B (emeparbHOM TOCYIAapCTBEHHOM OIODKETHOM 00pa30oBaTeIbHOM YUPEKICHUH BBICIIETO
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obpazoBanus «PoccCHICKUIT XUMHUKO-TEXHOJIOTHYeCKui yHUBepcuTeT uMenu /.M. MenaeneeBay,
npussroe pemweHueM YdueHnoro cosera PXTY um. /I.UM. Menneneesa ot 27.03.2020, nmporoko
Ne 9, BBeneHHOe B felicTBUE MpUKa3om u.o0. pektopa PXTY um. [I.U. Menaeneesa ot 27.03.2020
Ne 29 on [DneKTpOHHBIN pecypc]. Pexxum JOCTYyIIA:
https://muctr.ru/upload/university/departments/uu/local_doc/TTonoxenne S0uIOT.pdf naTa
obpamenust: 26.04.2022);

— IlonoxeHne O TPaKTHUECKOW TOATOTOBKE oOydarommxcsi B  ¢enepaabHOM
TOCYyJapCTBEHHOM OIO/DKETHOM  00pa30BaTENbHOM — YUPEXKJIEHHUH BBICHIETO OOpa3OBaHUS
«Poccuiickuil XMUMHUKO-TEXHOJIOrnYeckuii yHuBepcuteT umenu .M. MenneneeBa», NpuUHATOE
peumieHueM Yuyenoro coBeta PXTY um. I.U. Menaeneera ot 25.11..2020, mporokon Ne 4,
BBEJICHO B JIeiicTBUE MpuKa3oM H.0. pektopa PXTY um. [[.U. Menaeneena ot 26.11.2020 Ne 117
on [D51eKTpOHHBIN pecypc]. Pexum JOCTyTaA:
https://muctr.ru/upload/university/departments/uu/local _doc/TTonoxenne%200%20npakTuiaeckon
%?20noaroroBke.pdf nata obpamenus: 26.04.2022).

[Ipy ocBoeHMM JUCHMIUIMH M  T[PaKTUK CTYAEHTHl JOJDKHBI  HCIIOJNB30BATh
UH(POPMALIMOHHbIE M HH(POPMALMOHHO-00pa30BaTEbHBIE PECYPCHl CIEIYIOIUX MOPTAIOB U
CalTOB:

— Cucrema (QenepanbHbIX oOpa3oBaTeNbHBIX mopTajoB. CucTeMa  OTKPBITOTO
obpazoBanus. Koncantuuroseii neutp MOC OO PO [OnektponHblii pecypc] — Pexum
nocryna: http://www.openedu.ru/ (nata oopamenus: 26.04.2022).

— Hudopmanmonnas cuctema «EnnHOE OKHO OCTyIa K 00pa3oBaTeIbHBIM PeECypcam».
URL: http://window.edu.ru/ (nara obpamenus: 26.04.2022).

— ®DIIO: coorBerctBue TpeboBanusiMm PI'OC [DnekrponHsld pecypc] — Pexum
nocryma: http://fepo.i-exam.ru/ (nara obpamienus: 26.04.2022).

1.3 O01masi XxapaKTepUCTHKA MIPOrPaAMMbl MATUCTPATYPbI

Lesabl0 mporpaMMbl MarucTpaTyphl SBISAETCS CO3/aHUE I OOYyYaIOUIMXCS YCIOBUHN
JUIsE IpuoOpeTeHns HEOOXOAMMOIO Ui OCYLIECTBICHUS NPOPECCHOHANBHON IesTebHOCTU
YPOBHS 3HAHW, YMEHHIA, HABBIKOB, OIBITA JIEATEIHHOCTH U MOJITOTOBKU K 3aIIUTE BBITYCKHOU
KBATH(UKAIIMOHHON PabOTHI.

[Tony4yenue oOpa3oBaHHs MO 0Opa30BaTEIbHON MpOrpaMMe BBICIIEr0 OOpa3OBaHUS —
porpaMMe MarucTparypbl JOMYCKaeTcs TOJBKO B 00pa30BaTEbHON OpraHM3aldy BBICIIETO
o0pa3oBaHUs ¥ HAYYHOH OpraHu3anuu (Janee — OpraHu3aims).

OO6yuenue 1o 00pa3oBaTeNbHOW MPOTPpaMME BBICHIETO O0Opa30BaHUs — MPOrPaMME
MarucTpaTypsl B 00pa30BaTeNbHONW OpPraHU3alMH OCYLIECTBISETCS B OYHOM (hopme 0OyueHHs.
O0beM TporpaMMbl MarucTpaTypbl coctaBisieT 120 3adeTHBIX eauHUIl (jJanmee - 3.6.) BHE
3aBUCUMOCTH OT (hOpMBI O0yUYEeHHS, TPUMEHIEMBIX 00pa30BaTEIbHBIX TEXHOJIOIHH, peaTu3aliuu
IpOrpaMMbl MarucTpaTrypbl C HCIHOJIb30BaHHEM CETeBOM (HOpMBI, peanu3aluyd MpoTrpaMMbl
MarucTpaTypsl 0 UHAUBUAYATHHOMY Y4eOHOMY IIJIaHy.

O06BeM porpaMMbl MaruCTpPaTyphl, PEATU3yeMbIA 32 OIUH Y4EOHBIN TOJ, COCTABIIsET HE
6onee 70 3.e. BHE 3aBUCUMOCTH OT (OpMBI OOyuUeHHs, HPUMEHSIEMbIX 00pa30BaTEIbHBIX
TEXHOJIOTHI, pealn3allid MPOrpaMMbl MarucTpaTrypbl C HCIOJb30BAaHUEM CETEBON (HOpPMBI,
peayM3any  MPOTrpaMMbl  MAarucTPaTypbl 1O WHAMBUAYyAIbHOMY Yy4eOHOMY TIulaHy (3a
HCKIIFOYEHHEM YCKOPEHHOTO 00y4YeHUs), a P YCKOPEHHOM 00yueHuu - He 6onee 80 3.e.

Cpoxk nony4yeHus 00pa30BaHUs 110 IPOrpaMMe MarucTpaTyphl:

— B O4YHOW (Qopme o0OyueHUs, BKIIOYAs KaHUKYJbI, MPEIOCTaBIIEMBbIC IOCIE
MPOXOKJICHHS TOCYJAPCTBEHHON UTOTOBOM aTTECTallMK, COCTABJISET 2 TO/Ia;

- B OYHO-33a04YHOM popme 0O0yueHUs! yBeIWYHBAECTCSI HE MEHee YeM Ha 3 mecsla U
He OoJiee YeM Ha IOJIT0J[a IO CPABHEHUIO CO CPOKOM IOIydeHHUs 00pa3oBaHUs B OYHOH (opme
00y4eHUS;



- npu 00y4eHUHU 10 WHIWBUIYaTbHOMY Y4eOHOMY TUTaHy WHBaIuaoB u juil ¢ OB3
MO>KET OBITh YBEJIHYEH IO UX 3asBJICHHUIO HE OoJiee 4eM Ha TOJToja MO CPAaBHEHUIO CO CPOKOM
MOJTy4eHHs1 00pa30BaHMs, YCTAHOBJIECHHBIM JIJISI COOTBETCTBYIOIIEH (hOpMBI 00YUIEHUSI.

[Ipn peanmuszanuu nporpamMmbel  Maructparypsl OpraHuzanus BOpaBe MPUMEHSTH
AJICKTPOHHOE 00y4YeHHUe, TUCTAHIIMOHHBIC 00pa30BaTEIbHBIC TEXHOJIOTHUH.

DNeKTpOHHOE 00yUYeHHE, TUCTAHIIMOHHBIE 00pa30BaTeIbHBIC TEXHOIOTHH, IPUMEHSIEMbIC
npu OOYYeHWH WHBAIHMIOB W JIMI] C OrPAaHMYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBBS (Iajnee -
uHBanuapl ¥ smna ¢ OB3), m0mkHB NpeaycMaTpuBaTh BO3MOXKHOCTH IpUEMa-Nepeaadn
nH(popMaIuu B JOCTYITHBIX 711 HUX (OpMax.

Peanmzamuss mporpamMmbl  Maructpatypsl  ocymiectBisiercss OpraHuzanued  Kak
CaMOCTOSITENIbHO, TaK U MOCPEJICTBOM CETEBOH (DOPMHBI.

OOpazoBatenbHasi JAEATEIHHOCTh IO NPOrpaMMe MarucTpaTypbl OCYIIECTBISETCS Ha
roCyIapCTBEHHOM s3blke Poccuiickoit denepanuu, €Cid WHOE HE OMNPEAENICHO JIOKAJIbHBIM
HOPMAaTUBHBIM aKTOM OpTaHH3AITHH.

CTpyKTypa NporpaMmMbl MarucTpaTypbl BKJIOYAeT cJeAylolue 0J0KHU:

brok 1 «/ucuummuabl (MOIYyIN);

bnok 2 «IIpaktukay;

bnok 3 «l'ocynapcTBeHHas UTOrOBasi aTTECTALU.

B pamkax mporpaMMbl MarucTpaTypbl BBLAETSAIOTCA OOs3aTeNbHas 4YacTh M 4acTb,
dbopMupyemasi yuacTHUKaMU 00pa30BaTENbHBIX OTHOIICHUH.

CrpykTypa H 00beM POrpaMMbl MATHCTPATYPBI

O0BeM nmporpamMmbl
CTpyKTypa MporpamMMbl MarucTpaTyphbl
MarucTpaTypsl B 3a4E€THBIX €IMHULIAX
Braoxk 1 JIuciumnauHbl (MOTYITH) He meunee 80
Biok 2 [IpakTuka He MeHee 21
Bbnok 3 ['ocynmapcTBeHHAst UTOTOBAsI ATTECTAIUS 6-9
O0BemM IporpaMMbl MaruCTPaTyphI 120

B brok 2 «IIpakTukay BXomat yuyeOHas M MPOU3BOJICTBEHHAS MPAKTHKH (Jlajiee BMECTE -
MIPAKTUKH).

Tunsl y4eOHONW NpPAaKTUKKU: O3HAKOMUTENIbHAS NPAKTUKA; HAay4HO-HUCCIIEOBATENIbCKas
paboTa (monydeHue nepBUYHBIX HABBIKOB HAyYHO-HCCIIEI0BATEIbCKON pabOThI).

Tunsl Npou3BOACTBEHHON MNPAKTUKHU: TEXHOJIOIMUYecKas (IMPOEKTHO-TEXHOJIOIMUYECKas)
NpaKTUKa; Hay4yHO-HCcienoBareiabckass padora. J[OMONHUTENBHBIA THI MPOU3BOIACTBEHHOU
NPaKTUKH, YCTaHOBJIEHHBIH Opranusanueil - npeaIuIioMHas IpakTuKa.

B bnok 3 «l'ocynapcTBeHHast UTOTOBasi aTTECTALIUA» BXOJST:

- MOJTOTOBKA K cCJadye M cladya TOoCyJapCTBEHHOro jsk3ameHa (ecnu OpraHuzanus
BKJIIOYMJIA TOCYIaPCTBEHHBIN 3K3aMEH B COCTAaB rOCY1apCTBEHHON UTOrOBOM aTTECTAalUHN);

- IOJITOTOBKA K MPOLEAYPE 3aIUUThI U 3aIUTa BBITYCKHOW KBATM(UKALIMOHHON pabOTHI.

[Ipu pa3paboTke mporpaMMmbl MarucTpaTypbl  OOydYarOIIMMCS  00ecTeunBacTCs
BO3MOXHOCTb OCBOEHHMS 3JIEKTMBHBIX JUCHMIUIMH (MOAysel) U (aKyJIbTaTUBHBIX TUCLMILIMH
(Mofyeit).

@akynbTaTUBHBIE IUCHMIUIMHBI (MOJYJIM) HE BKIIOYAIOTCS B O00BEM IPOrpamMMbl
MarucTpaTypsbl.

B pamkax mporpamMMmbl MarucTparypsl BBIACISAIOTCS 0Os3aTenbHas 4YacTb W 4acTb,
dbopMupyemasi yuacTHUKaMu 00pa30BaTeNbHBIX OTHOIICHUH.

K o0s3aTenbHON 4acTH MporpaMMbl MarucTpaTypbl OTHOCATCS JUCLUIUIMHBL (MOAYJIN) U
NPaKTUKH, obecrieunBaroniie GopMUpoBaHUE O0IIEIPOPEeCcCCHOHATBHBIX KOMIIETCHIINN, a TaKXKe

5



npodeCCHOHANIBHBIX KoMmNeTeHIni, ycraHoBleHHBIX [IOOIl B kadecTBe 00s3aTeNbHBIX (TpH
HaJIUYHH).

JucrunauHbl (MOIYJH) M MPAKTHKH, o0ecrieyrBaromue GOpMHUPOBAHUE YHUBEPCATBHBIX
KOMIIETSHIIH, MOTYT BKIIOYAThCs B 00S3aTEIBHYIO YaCTh MIPOrPaMMbI MAarUCTPATypPhl U B 4acTh,
bopMHUpPYEMYIO YIaCTHHKaMH 00pa30BaTEIbHBIX OTHOIIICHUH.

O0bem 00s13aTebHOM YacTH, 0e3 yuera 00beMa rocyAapCTBEHHOM UTOTOBOM aTTecTalluHy,
JOJI’KEH COCTaBIIATh He MeHee 20 MPoLeHTOB 00111ero o0bemMa MporpaMmMbl MarucTpaTyphl.

Opranuzaiys I0JDKHA TPEIOCTaBIATh, nHBamuAaM U jumam ¢ OB3 (Mo ux 3asiBICHHUIO)
BO3MOXXKHOCTh OOydYeHHUs 10 MporpaMMe MarucTpaTypbl, YYWUTBHIBAIOUIEH OCOOEHHOCTH UX
NCUXO(U3UUECKOTO Pa3BUTUS, WHIUBUIYATbHBIX BO3MOXKHOCTEH W TMpPU HEOOXOIUMOCTH
o0OecrieunBaroe KOPPEKLHUIO HApYIICHUH Pa3BUTUS U COLMATIBHYIO aJalTallui0 YKa3aHHBIX
JIUII.

1.4 TpeOoBaHMsl K MOCTYyNAKOLIEMY

TpeboBaHus K MOCTyMaMEMy ONPEASNISIOTCS (enepalbHbIM 3aKOHOIATEILCTBOM B
obnactu oOpa3oBaHus, B ToM uuciie [lopsakoMm mpuema Ha oOydeHHE MO 00pa30BaTEIIbHBIM
mporpaMMaM BBICIIETO O0pa3oBaHUs — MporpamMMaM MarucTparypbl Ha COOTBETCTBYIOIIUN
y4eOHBIN TO/I.

2 XAPAKTEPUCTHUKA TPO®ECCUOHAJBHOM JEATEJIBHOCTHU
BBIITYCKHUKOB, OCBOUBHIUX ITPOI'PAMMY MAT'UCTPATYPBI

2.1 Obnactp mnpodeccHOHATBHON [esITeIbHOCTH H cdepa npodeccHOHAILHOM
JNeITeJIbHOCTH BbIMMYCKHUKOB, ocBouBIMX QOOII marucrparypsl, BKJI0O4YaeT

- 01 Obpa3zoBanue 1 Hayka (B cepe HaAyUHBIX HCCIEIOBAHUN);

- 26 XuUMHYECKOe, XMMHKO-TEXHOJOTHYECKOE IMPOU3BOJACTBO (B chepe pa3paboTku u
o0ecrieyeHus KOMILJIEKCHOTO KOHTPOJIS IPOM3BOJICTBA HAaHOCTPYKTYPUPOBAHHBIX
KOMIIO3UIIMOHHBIX MaTepuasioB; B cdepe NPOU3BOACTBA BOJOKHHCTHIX KOMITO3UIIMOHHBIX
MaTepUasoB);

- 40 CkBo3HbIE BUIBI MPO(PECCHOHAIBHON JEATENHHOCTH B MPOMBINIIEHHOCTH (B cepe
U3MEpEeHUs] apaMeTpoB U MOAM(DUKAIIMN CBOMCTB HAHOMATEPHAJIOB U HAHOCTPYKTYp; B cdepe
HAyYHO-UCCIIEIOBATENIbCKUX U OMBITHO-KOHCTPYKTOPCKUX pa3paboToOK).

2.2. Tunbl 32124 ¥ 3212494 NPOPEeCCHOHATBHOM AeSITeJIbHOCTH, K KOTOPHIM IOTOBSITCS
BbINYCKHUKH B pamkax ocBoeHusi OOII marucTparypsbi:
- HAY4YHO-UCCJIEI0BATEIbCKUI

- MPOBEJICHUE CAMOCTOSATEIbHBIX HAYYHO-HCCIIEIOBATEILCKUX pPaboT B oOIacTu
HAaHOTEXHOJIOTUH, TPEOYIONIUX MUPOKOH (yHAAMEHTATHFHON MEKIUCITUTUTMHAPHONW TTOATOTOBKH
Y BJIAJICHUS] HABBIKAMHU COBPEMEHHBIX IKCIIEPUMEHTAIbHBIX METOIOB;

- BbIPa0OTKa HOBBIX TEOPETUUYECKUX MOIXOA0B U MPHUHIIUIIOB HU3aiiHa HAHOCUCTEM
Y HAHOMATEPHAJIOB C 3a/IaHHBIMU CBOMCTBAMU;

- pa3paboTKa HOBBIX BBICOKOI(P(EKTUBHBIX METOJOB CO3/aHHMS COBPEMEHHBIX
HAaHOCUCTEM U HAaHOMAaTEepPUaJIOB;

- UCCIIEIOBaHHE CBOWCTB HAHOCHCTEM U HAHOMAaTepHalioB C  IOMOILBIO
COBPEMEHHBIX METOJ0OB aHAJIN3A;

- aHau3 ¥ 0000IIEHUE PEe3yIbTaTOB HAYYHO-HMCCIEAOBATEIILCKUX PadoT, MOUCK U
aHaM3 HAayyHOW M TEXHHUYECKOW HH(OpMamuu B 00JacTH HAHOTEXHOJIOTUH W CMEXKHBIX
JUCHUIUIMH  JUIsi HAy4YHOM, TATEeHTHOM MW MapKeTHMHIOBOW MOMJIEPKKH  IPOBOJWMBIX
dbyHIaMEHTAIBHBIX UCCIICOBAHUI U TEXHOJIOTHUECKUX Pa3paboToK,

- COCTaBJICHHE  aHAJIUTHYECKUX  0030pOB,  CaMOCTOSITENbHAs  IMOJATOTOBKA
MyOIMKAIUil B OTEYECTBEHHBIX U 3apYOEIKHBIX U3/IaHUSX;

- pa3BUTHE aKaJAEeMHYECKOH MOOWIBHOCTH IIyTeM aKTUBHOTO MapTHEPCKOTO
ydacTus B pabore 3apyOeKHbIX HaydyHO-HCCIIEIOBATEIbCKUX JIAOOPAaTOPHl BO BpeMsl Hay4YHBIX



CTaXHMPOBOK, a TaKXKe ITyTeM IPE3CHTAllMM CTCHJIOBBIX M YCTHBIX JIOKJIAQJOB Ha HAYYHBIX
KOH(EepEeHIUAX, aKTUBHOE Y4aCTHE B OPTaHU3AIMH MEXIYHAPOJHOTO COTPYAHUYECTBA B paMKax
(GYHKIIMOHMPOBAHHUS OpPraHU3alMi, OCYIIECTBISIONIMX O00pa30BATENBHYIO JESTENbHOCTh, a
TaKe OpraHn3alni, OCYIIECTBIIONNX HAYYHYIO U (WJIK) HAyYHO-TEXHUYECKYIO JIEATEIbHOCTH;

- CaMOCTOSITENIbHAS ~ OKCIUTyaTallMs ~ COBPEMEHHOIO  AQHAIWTHYECKOTO U
CHHTETHUYECKOT0 000pyI0BaHUS U MPUOOPOB B COOTBETCTBUHU C KBAIU(DUKAIUECH;

- CIIOCOOHOCTh K COCTABJICHUIO METOAMYECKHX JOKYMEHTOB NpPHU IPOBEICHUU
HAYYHO-HUCCIIEIOBATEIbCKUX U Ja0OPAaTOPHBIX PadoT;

- ydyacTue B  OKCHCPUMEHTAJbHOH W  TEXHHKO-TIPOGKTHOM  ONTUMH3ALUH
CYIIECTBYIOIIUX HAYKOEMKHUX METOAMK CO3/IaHUS HAHOCUCTEM M HaHOMAaTEepHallOB IS
YCIEIIHOW KOHKYPEHIIMHU Ha PHIHKE UJIEH U TEXHOJIOTHH.

2.3 O6bexkTamu npogeccuoHAILHOM eI TeJIbHOCTH BbIIYCKHUKOB, ocBouBmmx OOII
MArHCTPATypPbl, HJIN 00/1aCThIO (00J1aCTSIMU) 3HAHUS ABJISIOTCH:
- OCHOBHBIE THUIIBI COBPEMEHHBIX KOHCTPYKIMOHHBIX U (DYHKIIMOHAJIBHBIX HEOPraHMYECKUX
(METAJUTMYECKUX M HEMETAUIMYECKUX) M OpraHMYecKuX (MOJUMEpPHBIX U YIJIEPOIHBIX)
MaTepHagoB; KOMIIO3UTOB M THUOPUAHBIX MaTEpUAIOB; CBEPXTBEPABIX MaTE€pHAJIOB;
MHTEJJIEKTYaJIbHBIX 1 HAHOMATEPUAJIOB, IJIEHOK U MOKPBITH;
- Meronbl M cpeAcTBa MCHBITAHMM M JUAarHOCTHKH, MCCICNOBAHUS W KOHTPOJIS KadecTBa
MaTepHaJIoB, MJICHOK M NOKPBITUH, 0Ty(haObprKaTOB, 3ar0TOBOK, JeTallel U U3JIeNNi, BCE BUJIBI
UCCIIEI0BATEIbCKOTO, KOHTPOJIBHOIO M HCHBITATEIBHOIO OOOPYAOBaHUS, aHAIUTHYECKOH
anmaparypbl, KOMIIBIOTEpHOE NporpaMMHOe oOecreueHue i oOpaOOTKH pe3ylbTaToB U
aHaJM3a IIOJIyYCHHBIX JAaHHBIX, MOJEIMPOBAHMS IOBEACHHUS MAaTEpHUaJOB, OLICHKH U
IIPOrHO3MPOBAHUS MX IKCIUTyaTallMOHHBIX XapaKTEPUCTHK;
- TexHonormyeckue MpoIECChl MPOM3BOJCTBA, O0OPAOOTKM W MOAM(PHUKAIMHN MaTEPHAIOB U
HOKPBITUH, IeTalieil U n3aenuii; 00opyaoBaHUe, TEXHOJIOTHYECKash OCHACTKA U MPHUCIIOCOOICHHUS;
CHUCTEMBI YIIPaBJICHHs TEXHOJIOTHYECKMMHU ITPOLIECCAMU;
- HopmatuBHO-TEeXHUYECKAsk TOKYMEHTALUSI U CUCTEMbI CEpTU(UKAIINN MaTEPUAIOB U M3/EIHH,
TEXHOJIOTUYECKUX MPOLECCOB MX MOIY4YEeHUs U 00pabOTKH; OTYETHAsl JOKYMEHTALUs, 3allUCH U
IPOTOKOJIBI X0/1a U PE3yIbTaTOB SKCIIEPHUMEHTOB, TOKYMEHTALUS M0 TEXHUKE 0E30MacHOCTU U
0€30I1aCHOCTH KHU3HEIEATEIbHOCTH;
- TpynoBble KOJUIEKTUBBL.

3 CTPYKTYPA ITIPOI'PAMMbBI MATUCTPATYPBI

Conepxanne u opraHuzanus oOpasoBaresnbHOro mporecca npu peanuszanuun OOIT
BBICIIETO  O0pa3oBaHWs — Marucrparypa MO HampaBieHuio moarotopku — 22.04.01
MarepuajioBe/ieHHe M TEXHOJOTHH MATEPUATOB PETIIAMEHTUPYETCS:

—y4eOHBIM TUTAHOM;

—KaJIeHJapHBIM Y4eOHBIM TpapUKOM;

—paboynumMu IporpaMmMamMu JUCITUTIINH (MOTyJIeH );

—pabounMu IporpaMMaMu MPAKTHUK;

—IMPOrPaMMOI TOCYJapCTBEHHON UTOTOBOM aTTECTAllNU;

—(pOoHaM1 OLIEHOYHBIX CPE/ICTB;

—METOJIMYECKUMHM yKazaHUuAMU 110 cooTBeTcTBYIONEeH OOIT;

3.1 YueOHblii ny1an

VYuebubiii mman OOIl marucTpaTypbl BKJIIOYAET MEpPEeYeHb AMCLUUIUIMH (MOIyJei),
MPAKTUK, AaTTECTAllMOHHBIX MCHBITAHUA MPOMEXKYTOUYHOM M TOCYIJAPCTBEHHON HWTOrOBOM
aTTecTaluy O0y4aroluXxcs, IPYyruX BUIOB y4eOHOW NEATEIhHOCTH C yKa3aHHEM HUX o0beMa B
3aUETHBIX EIUHUIIAX, IIOCJIECNIOBATEILHOCTH W paclpeleieHus T0 TepuoaaM OOydeHUS;
BBIJIETISIETCSI 00bEM KOHTAKTHON pabOThI 00yUaronuXcs ¢ MpernoaBaTesieM (10 BUIaM YIeOHBIX



3aHATUI) W CaMOCTOSITEIBHOW pabOThl OO0ydJalOIMXCS B aKaJIEMHYECKUX (aCTPOHOMHUYECKHX )
yacax. [y Kaxaoil IUCHUIITUHBL (MOAYJIS) M MPAKTUKU yKa3bIBaeTcs (popMa mpoMeKyTOUHOM
aTTeCTAIlMy 00YyJaroITUXCsl.

Y4eOHbIi MJ1aH MPECTAaBICH B PUIOKECHUU.

3.2 KasenapHsblii yueOHbIH rpaduk

[TocenoBaTenbHOCTh peaM3allii MPOrPaMMBl MarucTpaTypsl IO TOJaM U CeMecTpaM
(BKitOUas TeopeTudyeckoe OOydyeHHe, TMPaKTHKH, MPOMEXYTOYHbBIE U TOCYJapCTBEHHYIO
UTOTOBYIO aTTECTAllNH, KAHUKYJIbI, IPUBOJUTCS B KaJCHAAPHOM y4eOHOM rpaduke.

Kanengapueiii yueOHbIN Tpa K MpeACTaBICH B MPUIOKEHUH.

3.3 PaGoune nporpaMMsbl AUCHHMILIMH (MOYJIei)
B OOII wmaructpatypsl B TNPUIOKEHUM TNPEICTaBICHBI BcEe pabodyue MporpaMMBbl
TUCITUTLIAH (MOIYJIeH).

3.4 IlporpaMMBbI NPAKTHK

OOII marucTparypsl IpeaycMaTpUBaeT JOCTATOYHBINA I (DOPMHUPOBAHMS, 3aKPETUICHUS
U Pa3BUTHS MPAKTUYCCKUX HABBIKOB M KOMIIETCHIIUN 00beM MpakTUKh. [IpakTrka mpeacTaBiser
co0oii BUJ y4EeOHBIX 3aHATHH, HEMOCPEICTBEHHO OPHUEHTUPOBAHHBIX Ha MPOQeCcCHOHATHHO-
MPAKTUYECKYI0 TMOATOTOBKY oOyd4arommxcs. [IpakTuka 3akpemiseT 3HAHUS ©  yMEHUS,
npuoOperaemble  OOy4alOIIMMHUCA B  PE3yJbTaTeé OCBOCHHUS  TEOPETHUYECKHX  KYpPCOB,
BBIpa0aThIBACT TMPAKTUYECKUE HABBIKM W CIIOCOOCTBYET KOMIUIEKCHOMY (DOpPMHUPOBAHUIO
YHUBEPCAIBHBIX, 00IIenpodeccuoHaIbHbIX, TPO(EeCCHOHATBHBIX KOMITETEHIIMA 00YyJaronuXxcs.
[IporpaMMbI MPaKTUK MPUBEACHBI B IPUIOKESHUH.

[Tpu peanuzanuu OOII MarucTpatypsl IpeaycMaTPUBAIOTCS CICAYIOMINE BUIbI TPAKTHK:

—y4yeOHasl MPaKTUKA: 03HAKOMUTEIIbHAS MTPAKTUKA;

—IPOU3BOJCTBEHHAs MPAKTHUKA: HAyYHO-HCCIIEI0BaTeNbCcKasi paboTa;

—TIPOU3BOJCTBEHHAS MPAKTUKA: MPEAIUTIIOMHAS TIPAKTHKA.

3.4.1 YueOHasi NPAKTHKA: 03HAKOMHUTE/IbHAS MPAKTHKA

Tun mpakTUKW: O3HAKOMHUTENbHAsh TMpakTHKA. 3afadyeil  MNpakTHUKUA  SBJISETCA
(dopMHpoBaHHE YMEHHI B TIOCTAaHOBKE IIeNiei U 3a7ay Hay4YHOTO MCCIIEAOBAaHUS; IPHOOpETeHNE
00y4JaroIMMHUCS HAaBBIKOB pPa0OTHl C HAYYHO-TEXHHYECKOW JHUTEpaTypod, B TOM YHCIE U
NaTeHTHOW, BKIIOYas Moa0Oop, aHanu3 M (OPMYIHUPOBKY BBIBOJOB IO TEME HCCIEIOBAHUS;
MOJIyYeHUE 3HAHUU U HABBIKOB M0 METOJMKE MOCTAHOBKE SKCIIEPUMEHTa B 00JIacTU (DU3HKO-
XUMHUU U TEXHOJIOTUM HAaHOMAaTepHajoB; (OPMHPOBAHHWE YMEHUH B 00JACTH Ipe/CTaBIICHUS,
00paboTKH U 0POPMIICHUS TTOTYICHHBIX B X0JI€ IKCIICPUMEHTA PE3yIbTaTOB.

IIpaktuka ocymectsisercs B @PI'bOY BO «PXTVY um. I.11. MenneneeBa», U B Ipyrux
HAy4YHBIX M Hay4YHO-TIPOM3BOJICTBEHHBIX OpPraHM3alsIX, C KOTOPHIMH 3aKIIOYEHBI JTIOTOBOPHI O
NPOBE/ICHUU MPAKTHK.

3.4.2 Ilpon3BoacTBeHHAsI IPAKTHKA: HAYYHO-HCCJIeJ0BaTelIbCKasA padoTa

Tun npakTuku: HaydYHO-HUCCIIeI0BaTeNIbCKas padboTa.

3a;[aqe1?1 MPAaKTUKU ABJIACTCA CUCTECMATU3AlUA PE3YJIbTATOB H COCTABJICHUC OTUCTA O
pe3ynbTaTtax Hay4HO-HCCIEA0BaTENbCKOM paboThl; MyOMUYHAs 3allldTa pe3yJIbTaTOB Hay4dHO-
UCCIIEIOBATEIbCKON PaOOTHI U IMyOIMKAIHS Pe3yIbTaTOB B HAYYHBIX W3JIAHHSIX.

[IpakTuka ocymectBisiercss B PI'bOY BO «PXTY um. I.1. MenaeneeBa», u B Apyrux
HAayYYHbIX U HAYYHO-IIPOU3BOJACTBCHHBIX OPraHU3alUAX, ¢ KOTOPBIMHU 3aKJIFOYCHBLI JOTIOBOPLI O
MPOBEJICHUH NMPAKTHUK.

3.4.3 [Ipou3BoaACTBEHHAS NMPAKTUKA: NPEIAUNJIOMHAsA MPAKTUKA
Tun npakTUKK: IpeIIUIUIOMHAs IIPAKTUKA



3amaueld TPaKTUKW SIBISETCA TONy4YeHHE TNPOo(EeCcCCHOHATbHBIX YMEHUW U OIbITa
npo¢eCCHOHATIBHON EATENIEHOCTH IIYTEM CaMOCTOSTEIBHOTO TBOPUYECKOT'O BBIMOJIHEHUS 3a/1a4,
MOCTaBJIEHHBIX MPOTPaMMO MPAKTUKH.

IIpaktuka ocymectsisercs B @PI'bOY BO «PXTVY um. I.11. MenneneeBa», U B Ipyrux
HAyYHBIX M Hay4YHO-TIPOM3BOJICTBEHHBIX OpPraHM3alUsIX, C KOTOPHIMH 3aKIIOYEHBI JTOTOBOPHI O
IIPOBEJCHUM NPAKTHUK.

3.5 lIporpamma rocynapcrBenHoii utorosoii arrectauuu (I'MA)

[Iporpamma rocynapCTBEHHONM HMTOTOBOW aTTeCTalMM sBisieTcs npuioxkeHuem k OOII
MarucTparyphl.

B rocynapcTBeHHYI0 UTOTOBYIO aTTECTALIMIO BXOAUT BBIMOJTHEHHUE U 3aIMTa BBITYCKHOM
KB (PHUKAIIMOHHOHN paboTBhI.

3.6 ®ona ouenouHbix cpeacts (POC)

®OC cozmaercss B coorBeTcTBUU ¢ TpeOoBanusmu PI'OC BO gns  arrecramum
o0yJaromuxcst Ha COOTBETCTBUE UX YYEOHBIX JOCTHKEHHH MOITAHBIM TpPEOOBaHUIM
cootBercTByromieit OOIl maructpaTypbl Juisi TPOBEACHHS BXOJHOTO (eciu ecmsb!) M TEKyIIETO
OLIGHUBAHMS, a TAKXKe NMPOMEXYTOUHOH arrectanuu oOyyaromuxcs. POC sBisieTcss cocTaBHOU
4acTbl0 HOPMATHBHO-METOIMYECKOTO OOECIHeueHHsT CHCTEMbl OIEHKHM KadecTBa OCBOEHUS
oOyuaromumucs OOII, Bxoaut B cocraB OOII Maructparypsi.

OOC — KOMIUJIEKT METOAMYECKUX MATEPHUAIOB, HOPMUPYIOIIUX MPOLEAYPHl OIIEHUBAHUS
pe3yabTaToB  OOydeHHUs, T.e. YCTAHOBJECHHUS COOTBETCTBUS  Y4E€OHBIX  JOCTHIKEHHM
3alJIaHUPOBAaHHBIM pe3ylibTaTaM o0yueHuss u TpeboBanusiM OOIl marucrtparypsl, padoumx
IpOrpaMM AMCLMILINH (MOAYJIEH) U MPAKTHK.

DOC chopmMupoBaH Ha OCHOBE KITFOUCBBIX MTPUHITATIOB OIICHUBAHUS:

— BaJHMJHOCTU: OOBEKTHI OIICHKH JOJDKHBI COOTBETCTBOBATh ITOCTABICHHBIM IENISAM
o0y4eHUs;

— HaJIeKHOCTU: UCIIOJNb30BaHUE E€IMHOOOPA3HBIX CTAaHAAPTOB M KPUTEPHEB IS
OLICHUBAHHUSI TOCTHKECHU;

— OOBEKTHBHOCTH: pa3Hble OOydarommecss TOJDKHBI HMETh paBHbIE BO3MOXKHOCTHU
JTOOUTHCS ycrexa.

®OC no gucuumuiMHaM, npaktukam, ['MA npuBeneHsl B IPUIIOKEHUH.

WuBanuaaM u nuiiaM ¢ OrpaHUYeHHBIMU BO3MOKHOCTSIMH 3710POBbsI (IO X 3asBJICHHIO)
IPEJOCTaBIsACTCS  BO3MOXKHOCTH 0o0yueHuss mno OOIl  maructparypbl, y4YUTHIBAIOIIECH
OCOOCHHOCTH HMX NCUXO(U3UYECKOTO Pa3BUTHs, WHIUBUIYaIbHBIX BO3MOXKHOCTEH U, NpHU
HEOO0XOMMOCTH, OOEeCTeUrBalOIIell KOPPEKUUI0 HApYIIEHUH pa3BUTHS U COLHMAIBHYIO
aZlanTanuio.

4 PE3YJIBTATBI OCBOEHMUS ITPOI'PAMMbI MAT'UCTPATYPbI

COBOKYITHBIN OXXKHJAEMBbIi pe3yiabTaT oOpa3oBaHus 10 3aBeprieHuU ocBoeHus OOII
MarucTpaTypbl OMpPENeNseTcsl MPHOOPEeTAeMBIMH BBIMTYCKHUKOM KOMIIETCHIUSMH, T.€. €ro
CIIOCOOHOCTSIMU TPUMEHSATh 3HAHHWSA, YMEHHUS, HaBBIKM M JIMYHbIE KadecTBa B COOTBETCTBUU C
3a1a4amMu MPoPeCcCUOHANTBHON eI TETLHOCTH.

B pesynprare ocBoeHuss OOIl MaructpaTypbl Yy BBITYCKHHKA JOJKHBI OBITh
chOpMHUPOBAaHBI  yHHUBEpCAJIbHBIE,  oOmenpodeccuoHabHBIE W MPodeCCHOHATbHBIC
KOMITETECHIIVH.

Breimycknuk, ocsousimii OOIL, nomken 001aiaTh ClIeIyIOIMUMA KOMIETCHITUSIMHU.

4.1 YHI/IBepcaJIbeIe KOMIIETCHIIUH BBINTYCKHUKOB U HHAUKATOPHBI UX JOCTHKCHUSA



Kareropus

Koa v HanmMeHoBaHue

KO)I N HAUMCHOBAHHE OCHOBHBIX

YHUBEPCAJIBbHBIX YHUBEPCAJIBHOMI HHIHKATOPOB I0CTHKEHHS

KOMI eTeH Uit KOMINETEHIHH YHHBEPCAJbHOI KOMIETEHIINH
CuctemHoe u YK-1. Cniocoben VYK-1.1. 3naet npuHIUIBI cOopa,
KPUTHYECKOE OCYIIECTBIATH KJIaccu(pUIUPOBaHUS, aHATHU3A U
MBIIJICHUE KPUTHYECKUH aHAIIN3 00006m1eHNsT HH)OPMAITUH, CTIOCOOBI

POOJIEMHBIX CUTYaIlui Ha
OCHOBE CHCTEMHOI'0
MOJIX0/1a, BBIPaOATHIBATH
CTpaTEruio AeUCTBUI

UCTIOJIb30BaHUs ITU(POBBIX PECYPCOB
nHpopmanuu;

YK-1.2. YMeeT cCOOTHOCUTh
Pa3HOPOIHBIC SABJICHHS U HH(OPMAIIHIO,
CUCTEeMaTH3UPOBATh UX B PAMKaX
M30paHHBIX BUIOB MPOGECCHOHATHHOM
JIEATEIIbHOCTH;

YK-1.3. BnageeT HaBbIKaMU
(bopMyIHpOBaHKS U apTyMEHTAIHH
BBIBOJIOB H CY’KJIECHHI, B TOM YHCIIE C
NPUMEHEHHEM HAyYHOTO M (PHUII0CO(CKOTo
HNOHATHIHOTO armapara.

PazpaboTka u
peau3arus mpoeKTOB

YK-2. Criocoben
YIPaBIATH IPOCKTOM Ha
BCEX JTamax ero
JKNU3HCHHOT'O IUKJIa

YK-2.1. 3HaeT NpUHIUIIBI
MOJICTTUPOBAHUS TEXHOJIOTUIECKUX
MIPOIIECCOB CO3/IaHUs K 00OPaOOTKH
MaTepUaIoB C y4€TOM SKOHOMHUYECKUX
($haKkTOpOB ¥ B COOTBETCTBUU C
TpeOOBAaHUSMU IKOJIOTUIECKON U
MIPOMBIIIICHHOM 0€3011aCHOCTH;

YK-2.2. YmMeer onpenensats Kpyr 3aaad,
MJIaHUPOBATH COOCTBEHHYIO
NESTENILHOCTh B paMKax peain3ariuu
MPOEKTa, UCXOMSI U3 UMEIOIIUXCS
PECYPCOB; COOTHOCUTH ITABHOE U
BTOPOCTETIEHHOE, PeIlIaTh NOCTaBJICHHbIE
3a/1a4¥l B paMKax U30paHHBIX BUJIOB
npodeccuoHaNbHOM e TEIbHOCTH;
YK-2.3. Baneer HaBbIKaMu peanu3aiuu
HOBBIX IMPOCKTOB U YIIPABICHUS MU Ha
BCEX dTarax ero »XMU3HEHHOT0 IHKJIA.

Komannnas pabora u

YK-3. Ciocoben

YK-3.1. 3HaeT npUHIUITEI OpTaHU3aALNT

JTUAEPCTBO OpPTaHU30BBIBATH U U PYKOBOJICTBA Pa0OTON KOMaH/IbI U
PYKOBOAHUTH pabOTOM CIIOCOOBI COIMAIN3AIAY JINYHOCTH U
KOMaH/Ibl, BIpabaThIBast COLIMAJIBLHOTO
KOMaHJHYIO cTpateruto Juisi | BzanmoneicTeus;
noctuxkenus nocrasieHHon | YK-3.2. YMeer ynpaBists
LeJIU MIPOU3BOICTBEHHOM JCSITEIIBHOCTHIO
pabOTHUKOB, CTPOUTH OTHOIICHHSI C
YJIeHaMH KOMaH/Ibl U OKPYKAIOIIIMU;
YK-3.3. Bnageer HaBBIKAMU ITOJITOTOBKH
Y TIPE/ICTABJICHHS TIPE3EHTAIIMH TIJIAHOB U
pE3yNIbTaTOB COOCTBEHHON U KOMaHIHOM
IEeATEIbHOCTH
KomMmynukanus YK-4. Cnocoben YK-4.1. 3naer, kak chopMyIHpOBATh U

IMPUMCHATH COBPEMCHHEIC
KOMMYHUKATHBHBIC

OTCTauBaTh COOCTBEHHOE MHEHHE U
HAYYHBIC MTO3UMIIWH, B TOM YHCJIC HA
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TEXHOJIOTHH, B TOM YHUCJIC
Ha WHOCTPAHHOM(BIX )
SI3BIKE(ax), JUIS
aKaJIeMUYECKOTO H
npogecCuoHaIBLHOTO
B3aUMOJICUCTBUA

MHOCTPaHHOM(BIX) SI3bIKE(aX);

YK-4.2. YMeeT 4eTKo U SICHO u3JaraTh
npoOJIeMBbI U PEeLICHHUS,
apryMEeHTHPOBATh BBIBOJIBI;

YK-4.3. Bnageet pycckum u
MHOCTPAHHBIM SI3bIKAMHU KaK CPEICTBOM
JICTIOBOTO OOIIIEHUS

MexKyIbTypHOE
B3aMMO/JICVICTBUE

YK-5. Criocoben
AHATM3UPOBATH U
YYHUTHIBATh Pa3HOOOpa3ue
KYJIBTYp B IIpoiiecce
MEXKYIbTYPHOTO
B3aUMOICHCTBHS

YK-5.1. 3HaeT conuanbHbIe, STHUSCKHE
0COOEHHOCTH MEXKYJIBTYPHOTO Hay4yHO-
TEXHUYECKOI0 B3aNMOCHCTBHS B
npodecCHOHATBLHOMN 1eATEbHOCTH.
ANlIeKBaTHO BOCITPUHHMAET
pazHooOpa3ue U UHIUBUIyaTbHbIC
0COOEHHOCTH KYJIBTYD;

YK-5.2. YMmeer aHanu3upoBaTh U JIeJaaTh
BBIBOJBI 11O COIMAIBLHBIM, 3TUYECKHM
npo0iieMaM, BO3HUKAIOIIUM B TIPOIECCE
MEXKYIbTYPHOTO HAYIHO-TEXHUIECKOTO
B3aUMO/ICHCTBUA B IPOEeCCHOHATBHOM
JIeATEIIbHOCTH;

YK-5.3. Bnageer HaBbIKaMH
KOMMYHHUKAITUHU C TIPEICTaBUTEIISIMHU
WHBIX HAIIHOHATBHOCTEH U KOH(peccuit ¢
COOIFOIEHUEM DTUYECKUX U
MEXKYIbTYPHBIX HOPM.

Camoopranu3zanus u
caMopa3BUTHE (B TOM
qucie
3JI0pOBbECOEPEIKEHHE)

YK-6. Criocoben
OTIPECIISATh U
peaIn30BBIBATH
IPUOPUTETHI COOCTBEHHOM
IEATEILHOCTH U CIIOCOOBI
€€ COBEpPIIICHCTBOBAHUS Ha
OCHOBE CaMOOIIEHKH

YK-6.1. 3HaeT OCHOBHbBIEC PUHITUIIBI
CaMOBOCITUTaHUS, CAaMOOOPa30BaHMS,
npo(hecCHOHANBHOTO U TMYHOCTHOTO
Pa3BHUTHSI, UCXOJIS 3 ITAMOB KAPHEPHOTO
pocTta u TpeboBaHMI phIHKA TPY/a;
YK-6.2. YMmeer mu1aHupoBaTh BpeMs €
y4eToM paboThl U CAMOPa3BUTHS,
dbopMyITUPOBATH 1ETH TUIHOCTHOTO U
po)eCCHOHAIIBHOTO Pa3BUTHUS U
YCIIOBUS UX JOCTHKECHHUS, UCXOIS U3
TEHJCHIIUI pa3BUTHUs 001acTu
po(hecCHOHANTLHOM IS TEILHOCTH,
VHAUBUAYaIbHO-THYHOCTHBIX
0COOEHHOCTEN;

YK-6.3. Brangeer npakTuuecKkum
OTIBITOM TOJIYYEHHUS JOTIOJIHUTEIHHOTO
00pa3zoBaHus, U3YICHHS
JOTIOTHUTETTFHBIX 00Pa30BaTEIbHBIX
nporpamMmm

4.2 O0menpogdeccuoHaJIbHbIE KOMIIETEHIMH BbIIYCKHUKOB U HHIAUKATOPbHI MX

JOCTHKCHUSA

Karteropus
(rpynna)
odmenpodec-
CHOHAJIbHBIX
KOMIIeTeHIM i

Kox u HaumeHnoBanue
o0menpodgeccHOHANbHOM
komuerenunu (IIK)

Ko 1 HauMeHOBaHHe HHAMKATOPA
AOCTHKeHHsI o01menpodeccnoHATbHOM
KOMIIeTCeHIUH
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IIpumeHeHue OIIK-1. CriocoGeH pemaTh OIIK-1.1. 3HaeT npuHIUIIBI
(GbyHIaMEHTAIbHBIX | MPOU3BOJICTBEHHBIE U (UJIN) OpraHMU3aIH SKCIIEPUMEHTAbHBIX
3HaHUHN MCCIIEIOBATENLCKUE 3a/1a4H, | UCCIIEIOBAaHUN HAa COBPEMEHHOM YPOBHE
Ha OCHOBE U aHaJln3a UX pe3ysIbTaToB;
¢bynnamenTtanbubix 3HaHul B | OIIK-1.2. Ymeer mogenupoBaTh
o0jacTu MaTepUaIOBEIeHUsl | TEXHOJOTHYECKHE MPOLIECCHl CO3aHMs U
U TEXHOJIOTMH MaTEpUaJIOB 00pabOTKK MaTEpPHAaJIOB C YIETOM
SKOHOMMYECKUX (PaKTOpPOB U B
COOTBETCTBUH C TPEOOBAHUSAMHU
3KOJIOTUYECKOW Y MPOMBIIIJIEHHOU
0e30IMacHOCTH;
OIIK-1.3. Biageet HaBeIKaMU
BHE/IPEHHS B IPOU3BOJICTBO
TEXHOJIOTMYECKHUX MPOLECCOB CO3aHUS U
00pabOTKK MaTEpPHAJIOB C YIETOM
SKOHOMMYECKUX (PaKTOpPOB U B
COOTBETCTBUH C TPEOOBAHUSAMHU
HKOJIOTUYECKOH U IIPOMBIIUICHHON
0€30MMacHOCTH.
TexHuueckoe OIIK-2. Cniocoben OIIK-2.1. 3HaeT OCHOBBI
POEKTHPOBAHUE pa3pabarbIBaTh Hay4HO- POCKTHUPOBAHUS TEXHOJIOTMYECKUX
TEXHUYECKYIO, IPOEKTHYIO U | MPOIIECCOB CO3AaHUSI MaTEPUATIOB U UX
CITy’)KeOHYIO IOKYMEHTAINIO, | 0OpaOOTKH C LENbIO TOCTHKEHUS
o(OpMIIATH HAYIHO- TpeOyeMoro ypoBHs (GU3HKO-
TEXHUYECKHE OTYETHI, XUMHUYECKHX CBOWCTB,;
0030pHI, MyOJIUKAITNH, OIIK-2.2. YmMeer BoIOUpaTh U
peleH3uu MPUMEHSTh MHHOBAIITMOHHBIE METOIbI U
TEXHOJIOTHH MPOESKTUPOBAHUS B
pohecCHOHATLHOM IS TEIILHOCTH;
OIIK-2.3. Brageer npuemamu
pa3paboTku U 0hOPMIICHUS HAYYHO-
TEXHUYECKOH, MPOEKTHOM, CITYKEOHOU
JOKYMEHTAIUH C y4eTOM TpeOOoBaHUN
HOPMOKOHTPOJIS U COOJIIO/IEHUEM
tpeboBanuii OCT.
VYnpasnenue OIIK-3. Cniocoben OIIK-3.1. 3HaeT npyUHIMUIIBI yIIPaBIECHUS
Ka4eCTBOM Y4acTBOBATh B YIPABICHUU Ka4eCTBOM MaTepHaJIOB U MPOAYKTOB C
npo¢eCCuOHATBHON Y4ETOM COBPEMEHHBIX TOCTUKECHUH;
NESITENIbHOCTBIO, UCIIONIb3Ys OIIK-3.2. Ymeet 3¢ (hekTuBHO
3HAHUA B 00JIACTH CUCTEMBI OpPraHU30BBIBATH U YIIPABIISTH
MEHE[’KMEHTa KauecTBa JeSITebHOCTHIO IEPBUYHOTO TPYIOBOTO
KOJUJIEKTHUBA B 00JIACTH CUCTEMBI
MEHEKMEHTa KauyecTBa;
OIIK-3.3. Biageet 3HaHUSIMUA U OIILITOM
B 00JIACTH CUCTEMbI MEHEXKMEHTA
KayecTBa.
[Mpodeccuonansuoe | ONK-4. Crioco6en Haxonuts | OIIK-4.1. 3HaeT npuHIUIIBI, METOIBI U
COBEpIICHCTBOBAHUE | U IepepadaThiBaTh CpEICTBA aHAJIM3a U CTPYKTYPHUPOBAHUS

uHdopmanuto, Tpedyemyro
JUTS IPUHSTHS pEIICHU B
HAaYYHBIX UCCIICAOBAHUAX U B
MPAKTUYECKON TEXHUYECKOU

npodeccnoHaIbHON HHpOopMaIK
OIIK-4.2. YMmeeT aHamu3upoBaTh
npodecCHOHATBHYI0 HHPOPMALIHIO,
BBIJICTISITH B HEH IJIaBHOE,
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ACATCIIbHOCTH

CTPYKTYPUPOBATh, 0OPMIISATH U
MPEJICTaBIIATH B BUI€ aHATUTUYECKUX
0030poB;

OIIK-4.3. Biageet HaBRIKaMU
MOATOTOBKH HAYYHBIX JOKJIa0B,
nyOJUKaIuil ¥ aHATUTHYECKUX 0030POB C
O6OCHOBaHHBIMI/I BbBIBOAaMU U
pEKOMEHAALUSIMH

Hccnenosanne

OIIK-5. Cniocoben
OIICHUBAThH PE3YJIbTAThI
HAYYHO-TEXHHUYECKUX
pa3paboTOK, HAYIHBIX
HCCIIEAOBAHUMN U
000CHOBBIBATH COOCTBEHHBIM
BBIOOp, CUCTEMATU3UPYS U
0000111331 TOCTHIKEHUS B
00JIaCTH MaTepuaIOBeICHUS
Y TEXHOJIOTHH MaTEPHAJIOB,
CMEXXHBIX 00J1acTIX

OIIK-5.1. 3HaeT OCHOBBI pa3paboOTKH
MHHOBAIIMOHHBIX TEXHOJIOTHYECKUX
MIPOIIECCOB MONY4YCHUS U 00paboTKH
COBPEMEHHBIX MaTEPUAJIOB IS
JOCTHKEHUS TPEOYeMOro KOMILIEKCa
CBOMCTB C Y4€TOM 3KOJOTHYCCKHX,
YKOHOMUYECKUX, U APYTUX (PaKTOPOB;
OIIK-5.2. YMeeT uCIonbs30BaTh
PE3yNbTaThl HAYYHO-TEXHUIECKIX
pa3pabOTOK B CMEXHBIX 00JIACTSX JJIS
pEIICHUS TOCTABIICHHBIX 33124
OIICHUBATh PE3YJIbTAThI HAYYHO-
TEXHUUYECKUX Pa3padO0TOK, HAYIHBIX
HCCIIEIOBaHUI U 000CHOBLIBATH
COOCTBEHHBII BEIOOD, CUCTEMATH3UPYS U
0000111as1 TOCTUKEHUS B 001aCTH
MaTepuaIoBEICHUS U TEXHOJIOTUN
MaTepUaoB, CMEKHBIX 00JIACTsIX;
OIIK-5.3. BiageeT criocOOHOCTBIO
OIICHUBATh PE3YJIbTAThI HAYYHO-
TEXHUYECKUX Pa3paOdO0TOK, HAYIHBIX
HCCIIEIOBaHUI 1 000CHOBBLIBATH
COOCTBEHHBII BEIOOD, CUCTEMATH3UPYS U
0000111as1 TOCTUKEHUS B 001aCTH
MaTepuaIoBEICHUS U TEXHOJIOTUN
MaTepUaIOB, CMEKHBIX 00JIACTIX
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4.3 IIpo¢eccuoHaIbHbIe KOMIIETEHIMH BHINYCKHUKOB U MHAMKATOPbI UX J0CTHKEHH S

OcHoBaHHE
3agaua Kon u naumenoBanue npodecCHOHAIBLHBIN
Al . O0BexT win 001aCTh Kon u a (podp
npo¢eCcCuOHATBHON WHIUKATOpa  JIOCTHIKEHHS | CTaHNIapT, aHAJIU3 OTIBITA)
3HAHUA "HanMenoBanue [1K
JESITEIbHOCTH K OO0oO0uIeHHble  TPYIOBbIC
byHKIUHA
Tun 3apa4 npogecCMOHATBHOI 1EATEJIbHOCTH: HAYYHO-HCCJIeJ0BATEIbCKHI (0CHOBHOI)
IIK-1.1. 3naer pusnueckue, | - [TpodeccuonanpHbIM
XUMHUYECKHUE, CTaHJapT «26.006

Hay4no-
HCCIIEI0BATEIbCKAS

OcHOBHBIE THIIBI
COBPEMEHHBIX
KOHCTPYKIIMOHHBIX u
(GYHKINOHATBHBIX
HEOPraHUYECKUX
(MeTamuIMuecKux u
HEMETAJUTHYECKUX ) u
OpPTaHHYECKHUX
(momMMepHBIX "

YIJIEPOAHBIX) MaTepHalloB;
KOMIIO3UTOB ¥ T'HMOPHIHBIX
MaTepUajoB; CBEPXTBEPIBIX
MaTepHasoB;

MHTEJUIEKTYaAIIbHBIX U
HaHOMATEPHAJIOB, TUICHOK U
IIOKPBITH;

TpynoBble KOJIIIEKTUBBI.

IIK-1 CrocobeH
000CHOBAaHHO
(oCMBICTIEHHO)
HUCIIOJIB30BAaTh 3HAHUA
OCHOBHBIX THIIOB
MCTAJNIMYCCKHUX,
HEMETAIUTMYECKUX u
KOMITO3UIIMOHHBIX
MaTepUajIoB  Pa3IMIHOTO
Ha3Hady€HUsA, B TOM YHCIIC
HaHOMAaTepPHAJIOB JUIST
pemeHus

po)eCCHOHANIBHBIX 3a]1a49

MEXaHUYECKHE,
TEXHOJIOTHYECKHE u
AKCIUTyaTallMOHHbIE
CBOMCTBA METAINIMYECKHUX,
HEMETAINIMIECKUX u
KOMIIO3UIIMOHHEIX
MaTepUalioB Pa3IMYHOTO
Ha3HAa4YC€HUSA, B TOM YHCIE
HaHOMATEPHUAJIOB;

IIK-1.2. Ymeer
YCTaHABJIMBATh
3aKOHOMEPHOCTH
B3aMMOCBSI3U cocTaBa

MaTe€pHUAIOB, UX CTPYKTYpPhI
U (PU3HKO-MEXaHUYECKHUX

CBOMCTB, a TaKXKe
MPOTHO3UPOBATH

N3MCHECHHE HX
XapaKTEPUCTHK;

11K-1.3. Brmaneer
HaBBIKAMH onpeaeeHus

TEXHUYECKUX ©  (DU3HKO-

Cnernuanuct 1o pa3paboTke
HaHOCTPYKTYPHUPOBAHHBIX

KOMITO3UI[MOHHBIX
MaTepHaoBy,

YTBEP)KICHHBIM  MPUKA30M
MunucrepcTBa  Tpyna H
COLIMAIbHOMN 3alIUThI

Poccuiickoit @enepauuu ot
«8» centsabps 2015 1. Ne
604u

D VYnpasnenne metonamu u
CpPEICTBAaMU  TPOBEICHUS
HUCCIEIOBaHUN u
pa3zpaboTox
HAHOCTPYKTYPUPOBAHHBIX
KOMITO3UITMOHHBIX
MaTepHaoB (ypoBeHb
KkBanuuKanmu — 7)

- [TpodeccuonanbpHbIM
CTaHApT «40.011
CnenpaiucT 1O HAay4YHO-
HCCJICIOBATEILCKUM 1




XUMHUYCCKUX

OIBITHO-KOHCTPYKTOPCKUM

XapaKTEPUCTHUK pa3paboTkam»,
METATNIECKHX, YTBEPXKJACHHBI  MPUKA30M
HEMETAJUTHYECKUX u | MunucrepctBa Tpyda U
KOMITO3UITMOHHBIX COLIMAIIbHOM 3aIUTHI
MarepuanoB  pasnuuHoro | Poccuiickoit denepanuu ot
Ha3HayeHus, B ToM uucie | «4» mapra 2014 r. Ne 121H.
HaHoMmatepuanoB, a Takxke | C IlpoBenenne Hay4dHO-
criocodamu UX | HCCITIEIOBATEIbCKUX "
MOJIU(ULIPOBAHHUS. OTIBITHO-KOHCTPYKTOPCKHX
pabor o TeMaTHKe
opraHuzamuu — 6)
- AHanu3 onbiTa
OcHOBHBIE THIIBI INK-2.1. 3nHaer cnocooOwI | - [TpodeccuonanpHbIN
COBPEMEHHBIX OLICHKM  HAJEXHOCTM U | CTAaHAAPT «26.006
KOHCTPYKIIMOHHBIX u JOJITOBEYHOCTH Crneuuanuct mo pazpaboTke
KIIMOHATHHBIX MaTepUaIoB M KOHEUYHBIX | HAHOCTPYKTYPHPOBAHHBIX
Pymxn MK-2 Cnocoben pHa PYKTYPHP
HEOPraHUYECKUX U3JICIHIH, UCIIOJIB3YS | KOMIIO3UIIMOHHBIX
OCYIIECTBIISATh
(MeTamIMYecKux u . CBEICHHSI O B3aMMOCBS3U | MATEPUAIOBY,
panoHaIbHBINA BBIOOD .
HEMETAJITMYECKHX ) | o TeDHaton 4 | COCTaBA,  CTPYKTYPBI W | YTBEPHKICHHBIH  MpPHKA30M
OpPTaHHYECKHUX p IKCIUTYaTaI[MOHHBIX MunuctepcTBa Tpyda H
ONTUMU3UPOBATH ux . 9
(moaMMepHBIX u CBOICTB; COLIMATILHOM 3aLIUTHI
pacxoioBaHUE Ha OCHOBE N
Hay4no- YIJIEPOAHBIX) MaTepHalloB; . | IIK-2.2. Ymeer | Poccuiickont denepanuu ot
aHaJIM3a 33aJJaHHBIX YCIIOBUHI
HCCIIEIOBATENIbCKAS KOMITO3UTOB U THOPUIHBIX OCYILIECTBIISATH «8» centsabps 2015 1. Neo
IKCIUTyaTalli MaTepHalIoB, .
MaTepHaJIOB; CBEPXTBEPIBIX palrOHaIbHBINA BeIOOp | 604H
OLICHKM UX HAaJIeXKHOCTH,
MaTepUaJioB; MaTepHaJioB, D VYnpasnenne metonamu u
HKOHOMHYHOCTH u
WHTEIJIEKTYaTbHBIX u ONITUMH3UPOBATH WX | CpEACTBAMH  TIPOBEACHHUS
9KOJIOTHYECKUX .
HAaHOMAaTEpHAaJIOB, TUIEHOK U . pacxoZoBaHHE Ha OCHOBE | HCCIeIOBaHUMN u
- MOCJECTBUM MPUMEHEHHS. .
MOKPBITHI; aHanm3a yCIOBHH | pa3paboToOK
Meto sl U CpencTBa 9KCILTyaTallud, OLEHKH HX | HAHOCTPYKTYPHUPOBAHHBIX
UCTIBITAHUHN U TUaTHOCTHKH, HAIC)KHOCTH, KOMITO3UITMOHHBIX
UCCJIEIOBAHUSI U KOHTPOJIS SKOHOMHYHOCTHU U | MaTepuasoB (ypoBeHb
KauecTBa MaTepUasoB, HKOJIOTHYECKUX kBanuukanuu — 7)
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IJIECHOK U IIOKPBITH, IIOCJICICTBUM IPUMECHEHUS; | - [TpodeccrnonanbHbII
nory(habpuKaToB, IK-2.3. Bnaneer | cranmapt «40.011
3aroTOBOK,  JAeTajled u HaBbIKaMU BeiOopa  u | Crenuanuct 1o Hay4HO-
U3JIEIHH, BCE BH/JIBI PalMOHAIILHOTO HCCIIEI0BATEIbCKAM u
U CCIIE0BATEIBCKOTO, MCIIOJIb30BaHUs OIBITHO-KOHCTPYKTOPCKUM
KOHTPOJIBHOTO " MaTepHajoB €  Y4ETOM | pa3paboTKam»,
UCIBITATENBHOIO TpeOOBaHUS K KOMIUIEKCY | YTBEPKACHHBIA  MPHUKA30M
o0opyaoBaHus, (Gu3nko-MexaHn4yeckux W | MuHMcTepcTBa  Tpyaa M
AQHAJIMTUYECKOMN JKCIUTyaTal[MOHHBIX COLIMAJIbHOU 3aIUThI
arnmaparypsl, CBOJCTB, BKitouas | Poccuiickoit denepanuu OT
KOMIIBIOTEPHOE HKOJIOTUYHOCTD u | «4»mapra 2014 r. Ne 1218.
nmporpaMmmMHoOe oOecrieueHne SKOHOMHUYECKYIO C IlpoBenenne Hay4yHO-
TUIs 00paboTku 3P PEKTUBHOCTD. HCCIIEIOBATEIBCKUX u
pe3yJbTaToOB M aHalW3a OIBITHO-KOHCTPYKTOPCKHX
MOJIy4YEHHBIX JTaHHBIX, pabot o TEMaTHKE
MOJIEJIMPOBAHUS TOBEICHUS opraHuzanuu — 6)
MaTepuaioB, OLEHKU U - AHanu3 onbITa
IIPOTHO3UPOBAHMS 174
IKCILTyaTallMOHHBIX
XapaKTEPUCTHK;
TpynoBbI€ KOJIJIEKTHUBBL.
OcCHOBHEBIE tuns! | ITK-3 Cnoco0Oen | IIK-3.1. 3Haer TeHaeHINH | - [TpodeccuonanpHbIM
COBPEMEHHBIX OCYLIECTBIIATh aHaIU3 | pa3BUTU M JOCTHXKCHMS | CTAaHIApT «26.006
KOHCTPYKLIMOHHBIX U | HOBBIX TEXHOJIOTUH | TeXHOoNorui npoussozacTsa | Crenuanict no pazpaboTke
(GYHKINOHATBHBIX IPOM3BOJICTBA MAaTepHANIOB | 00pabOTKH HAaHOCTPYKTYPUPOBaHHBIX
HEOPraHUYECKUX U pa3padarbIBaTh | KOHCTPYKIIMOHHBIX, KOMITO3UIIMOHHBIX
HayuHo- (MeTanmIuecKux U | PEKOMEHJAIMU 10 COCTaBY | HHCTPYMEHTAJIbHBIX, MaTepUajoBy,
HCCIIEI0BATEIbCKAS HEMETAJNINYECKUX ) u|u crnocobam 00pabOTKM | KOMIO3ULMOHHBIX M HHBIX | YTBEPXKIEHHBIH IPHUKA30M
OpraHMYECKHUX KOHCTPYKLIMOHHBIX, MaTepUasos; MunucrtepcTBa Tpyga u
(momMMepHBIX U | THCTPYMEHTAJIbHBIX, IIK-3.2. YMmeert | connaibHON 3aIHThI
YIJIEPOAHBIX) MAaTEepHaloB; | KOMIIO3UIMOHHBIX W HWHBIX | aHAIM3UPOBaTh JAaHHble O | Poccuiickoit denepannu ot
KOMITO3UTOB W THOPHUIHBIX | MATEPUAJIOB  C  IIEJIBIO | XUMHUYECKOM coctage, | «8» ceHtsOpss 2015 1. Ne
MaTEpHUAJIOB; CBEPXTBEP/BIX | MOBBIIIEHUS uX | CTpyKType U  cBoicTBax | 604H
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MaTepUasos; KOHKYPEHTOCIIOCOOHOCTH MatepHuaioB, crnocobax ux | D Ympasnenue merogamu u
MHTEIJIEKTYaJIbHBIX U dbopMupOBaHHs, a TaKXe | CpeACTBAMH  IPOBEICHUS
HAaHOMATEpHAJIOB, TUIEHOK U yCTaHaBJIMBAaTh CBSI3b | MCCIIEAOBAaHUN u
MOKPBITHIA; cocTaBa, CTPYKTYphl U | pa3paboToK
TexHonornueckue CBOMCTB  MaTepuajoB C | HAHOCTPYKTYPUPOBAHHBIX
IPOLECChl  MPOU3BOJICTBA, TE€XHOJOTMYECKUMHU U | KOMIIO3UIIMOHHBIX
00paboTKH U MOAU(DUKALIUT AKCILTyaTallMOHHBIMHU MaTepUajoB (ypoBeHb
MaTepHaJIOB W TOKPBITHH, CBOMCTBaMH; KBTI (UK — 7)
Jeraneu u U3/1EIINN; IIK-3.3. Bnapgeer | - [TpodeccrnonanbHbII
obopyoBaHue, COBPEMEHHBIMU METOJIaMH | CTAaHAAPT «0.011
TEXHOJIOTMYECKAsl OCHACTKa UCCIIEIOBaHMs MaTepuasoB, | Crienuanuct 1o Hay4dHO-
u MPUCTIOCOOICHHUS; HaBbIKAMHU CTAaTUCTHUYECKOM | UCCIIEIOBATEIbCKUM u
CUCTEMBI yIpaBIeHUs 0o0pabOTKM M  aHaJM3a | OMBITHO-KOHCTPYKTOPCKUM
TE€XHOJOTHYECKUMHU pe3yNbTaToB pa3paboTkam»,
MPOLIECCAMMU; HCCIIEIOBAaHU, YTBEPKIACHHBIM  MPUKA30M
TpynoBble KOJIIIEKTUBBI. dbopMynupoBaHus BBIBOJOB | MUHHMCTEPCTBA TpyAa |
" 3aKITIIOYCHUM, | COIIMaIbHOM 3aIUTHI
odopmIIeHUS ot4yeTHOM | Poccuiickoit denepauuu OT
JOKYMEHTAIUU. «» mapta 2014 r. Ne 1214.
C IlpoBenenne Hay4yHO-
M CCIIEIOBATEIBCKUX u
OTIBITHO-KOHCTPYKTOPCKHX
pabor o TeMaTHKe
opraHuzamuu — 6)
- AHanu3 onbiTa
OCHOBHBIE tunsl | ITK-7 Cnoco6en | ITK-7.1 3Haet MmeToabl U [TpodeccrnonanbHbIi
COBPEMEHHBIX CaMOCTOSTEIILHO CpelCcTBa IPOBEICHUS CTaHIapT «26.006
KOHCTPYKIIMOHHBIX U | IPOBOAUTH HAy4YHO- | UCCIIEIOBaHUM U Crneuuanuct mo paszpaboTke
HayuHo- (GYHKINOHATBHBIX UCCIIeIOBaTEIbCKUE PabOThI | pa3paboToK B 06IacTu HAaHOCTPYKTYPUPOBaHHBIX
HCCIeI0BaTeNbCKast HEOPraHUYECKUX o CO3/IaHHUIO, | HAHOCHCTEM U KOMITO3UIIMOHHBIX
(MeTanmInuecKux U | UCCIIEJOBaHUIO U | HAHOMAaTEepHaJIOB; MaTepUajoBy,
HEMETAJUTHYECKUX ) u | npuMmeHenuto Ha"ocucteM | IIK-7.2 YmMmeer onpenensaTe | yTBEpKACHHbIA  MPUKA30M
OpPraHMYECKHUX M HAHOMATepUaJOB, M K | YTH pellleHHs HaAyyHbIX U | MuHucTepcTBa TpyAaa H
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(TmonmMMepHbIX "
VTJIEPOJIHBIX) MaTePHAJIOB;
KOMITO3UTOB U THOPHIHBIX
MaTepHajoB; CBEPXTBEPIBIX

MaTepHaJoB;
MHTEIJIEKTYaJIbHBIX U
HaHOMaTEPHUAJIOB, IJICHOK U
MTOKPBITHIA;

Mertonbl 51 cpencraa
WCIIBITAHUN U AUArHOCTHUKH,
HCCJIICAOBAHUA W KOHTPOJIA

KayecTBa MaTepuasos,
IJIECHOK | IIOKPBITH,
nosry(habpuKaToB,
3ar0TOBOK, JeTaneu 7
H3JICIUH, BCE BUEI
HCCIIEI0BATENHCKOTO,
KOHTPOJIBHOTO u
UCIIBITATEeIbHOTO
o0opynoBaHu,
AHAITUTUYECKOU
anmnaparyphl,
KOMITbIOTEPHOE
nporpaMmmMHoOe oOecrieueHne
IS 00paboTku
pe3yabTaTOB W  aHalu3a
MOJTy4YEHHBIX JTAHHBIX,

MOZACIINPOBAHUSA TMOBCACHUA

MaTepuaioB, OIECHKH U
HpOI‘HOBI/IpOBaHI/ISI nux
AKCIUTYaTaIlMOHHBIX
XapaKTEPUCTHK;
TexHoornaecKue

aHaM3y W O0OOIIEHUIO HX
pe3yibTaToB

TCXHUYCCKHUX 3a1a4 B
00JIacTH UCCIENOBAHUS U

pa3paboTku
HAaHOMAaTEPHAJIOB;

IIK-7.3 Bnazeer omnbITOM
MOJTYYCHHUS, 00paboTKH,
aHalli3a U CHCTEMATH3aLMH
pe3yJIbTaToOB Hay4YHO-
HCCJIeI0BaTEIbCKOM
IEeATEILHOCTH B 00JlacTu
HAHOTEXHOJOTHH u

CMECXKHBIX JUCIHHIIIINH.

COLUAIBHOMN 3aLUTHI
Poccuiickoit ®enepanuu OT
«8» centsOps 2015 1. Ne
6041

D Vnpasnenue merogamu u

CpEeICTBAaMU  IPOBEJEHUS
UCCIIEI0BAHUI u
pa3paboTok
HaHOCTPYKTYPUPOBAHHBIX
KOMIO3UI[MOHHBIX
MaTepUasoB (ypoBeHb
KBTI (UK — 7)

- [TpodeccrnonanbHbIi
CTaHIapT «40.011
Cneuuanuct 1o Hay4dHO-
HCCJIEIOBATEIbCKUM u
ONBITHO-KOHCTPYKTOPCKUM
pa3paboTkam,
YTBEPKICHHBIA  IIPUKA3Z0M
MunucrepctBa Tpyga U
COLIMAJIbHOU 3aLUTHI

Poccuiickoit ®enepanuu OT
«» mapta 2014 r. Ne 1214.
C IlpoBenenne Hay4yHO-
MCCIIE10BATEIbCKUX "
ONBITHO-KOHCTPYKTOPCKHUX
pabor o TEMaTHKE
opra"uszanuu — 6)

- AHanu3 onsiTa
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IPOLECCHl  ITPOU3BOJICTBA,
00paboTku 1 MoauduKauu
MaTepUaJIOB U IIOKPBITH,
neTajien u U3 EIINH;
obopymoBaHue,
TEXHOJIOTMYECKasi OCHACTKa
U MPUCTIOCOOTICHUS;
CUCTEMBbI yIpaBiIeHUs
TE€XHOJOTMYECKUMHU
polLeccami;
HopmaTtuBHO-TeXHMUYECKast
JOKYMEHTAalusi U CHUCTEMBI
ceprudUKany MaTepraioB

U H3JICIHH,
TCXHOJOI'MYECCKUX
MPOIIECCOB UX IMOJYYCHUS U
00paboTKu; OTYETHAS
JOKYMEHTAIUs, 3aliuch U
HpOTOKOHBI Xxoaga nu
pe3yJIbTaToOB
9KCTIICPUMECHTOB,
JOKYMEHTAIUs 110 TEXHHUKE
0e30macHOCTH u
0€30I1acHOCTH
KUBHCOACATCIIBHOCTH,

TpynoBbI€ KOJIJIEKTUBBL.

Hayuno-
HcceA0BaTeNbCcKast

HopmaTtuBHO-TeXHMUYECKass
JOKYMEHTAlUsl U CHUCTEMBI
ceprudUKany MaTepraioB
U H3ICITHH,
TEXHOJIOTUYECKUX
MIPOLIECCOB UX MOJYyYEHUs U
00paboTKu; OTYETHAS

K-8 CrocobeH K TOUCKY
M aHaIM3y HAyyHOH H
TEXHUYECKOH HH(pOpMaLuu
B 00J1aCTH HaHOTEXHOJIOTUU
Y CMEXKHBIX AUCIUIUIMH JIJIs1
HAay4yHOH, TMAaTEeHTHOH U
MApKETUHTOBOM MOJJICPKKHU

IMK-8.1. 3naeT cnocoObl
MOMCKa W aHaJIN3a HayYHOM
U TEXHUYECKOU
nHpopmaluu B 00s1acTu
HAHOTEXHOJOTMH U
CMEXHBIX JUCIUIUINH;
IIK-8.2. YMmeer npoBoauTh

[IpodeccronanbhbIit
CTaHIapT «26.006
Criermmanuct mo pa3paboTke
HAHOCTPYKTYPHPOBAaHHBIX
KOMITO3UITUOHHBIX
MaTepHuaIoBy,

YTBEPKIACHHBIA  ITPUKA30M
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I[OKyMeHTaI_II/ISI, 3allMCu H"
IIPOTOKOJIBI xoza u
pe3yapTaToB
JKCIIEPUMECHTOB,
I[OKyMeHTaI_II/ISI I1I0 TCXHHKC
0€30I1acHOCTH n
0€30I1aCHOCTH
JKA3HEIEATENHHOCTH;

TpynoBbIi€ KOJIJIEKTUBBL.

HpOBO,Z[I/IMHX
HCCJICTOBaHUM, K
CaMOCTOSITEIBHOM
MOATOTOBKE IyOJMKAIUi B
OTCUCCTBCHHBIX nu

3apyOEKHBIX H3TaHUSIX

CTaTHCTUYECKYIO
00paboTKy pe3yabTaToOB
AKCIIEPUMEHTAITLHBIX
HCCIEeIOBaHUN
HAHOCTPYKTYPHPOBAHHBIX
MaTepHaJioB;
IIK-8.3. Brnageer
HaBBIKAMHU IMOJTOTOBKHU
pE3yIbTaToOB HAy4YHO-
HCCJIEIOBATEIbCKUX  padoT
IS myOIuKanuu B

HAaY4YHBIX U3JaHUAX.

MunucrepcrBa  Tpyna H
COLIMAIbHOMN 3alIUThI
Poccniickoit @enepauuu ot
«8» centsabps 2015 1. Ne
604u

D VYnpanenne metogamu u

CpeAcTBaMu  MPOBEJCHUS
HCCIEIOBaHUN u
pa3zpaboTok
HAHOCTPYKTYPUPOBAHHBIX
KOMITO3UIIMOHHBIX
MaTepHaoB (ypoBeHb
KBaJHpUKauu — 7)

- [TpodeccuonanbHbIM
CTaHApT «40.011
CnenpaiucT 1O HAay4YHO-
HCCJIEI0BATENbCKUM "
OTIBITHO-KOHCTPYKTOPCKUM
paspaboTkamy,
YTBEP)KJICHHBIM  MPUKA30M
MunucrepcrBa  Tpyna U
COLIMAIbHOMN 3alIUTHI

Poccniickoit @enepanun ot
«4» maprta 2014 r. Ne 121n.
C IIpoBenenue Hay4HO-
UCCIIEIOBATEIbCKUX U
OTIBITHO-KOHCTPYKTOPCKHX
paboT 1Mo TeMaTuke
opranuzaiuu (ypoBeHb
KBaJM(pHUKAIUU — 6)

- AHanu3 onbITa
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5 AHHOTAIIUA PABOYHUX ITPOI'PAMM JIMCHUITJINH
5.1 JIlucuuMmIMHbI 00513aTeJIbHON YacTH

AHHOTanUs padoyeil NPOrpaMmMbl JUCUUIIMHBI
«CoBpeMeHHBbIE U NepCHeKTHBHbIC MATEPHAIBD)

1. Heap AMCHUNJIMHBI — TPUOOPETCHHE 3HAHWM, YMEHUH, BIaACHUN U (HOPMHUPOBAHHE

KOMIETEHIIM B 00JacTH TEOPUM W MPAKTUKH HCIOJIB30BaHUS HAHOTEXHOJIOTMH U CO3JaHUS

HaHOMAaTEpHaJIOB, CBOMCTB HAHOMATEpUAJIOB, UX IMEPCIEKTUBHBIX 00JacTel MpUMEHEHHs U

HaInpaBJICHUW aJbHEUIIEr0 pa3BUTHS.

2. B pesyabrare M3ydeHHMs AWCHMILVIMHBI O0YYalOIIMIiCSl MO NMPOrpaMMe MarucTparypbl

JAOJIAKEH:

Obnanath caenyrOIUMI KOMIIETCHIUSAMHU U HHAUKATOPAMH UX TOCTH)KCHUS:

YK-1.2; VK-2.1; YK-2.2; YK-3.3; OIIK-1.2; OIIK-1.3; OIIK-2.1; OIIK-2.2; OIIK-3.1; OIIK-

4.1; OIIK-4.2; OIIK-4.3; OIIK-5.1; OIIK-5.2; OIIK-5.3; I1K-1.1; ITK-1.2; TIK-2.1; TIK-2.2; T1K-

2.3; 1IK-3.1

3Hamb.

— COBpPEMEHHBbIC Hay4HbIC JOCTHKCHHS W TEPCIEKTUBHBIC HampaBieHus paboT B obiactu
CO3/aHMSI U NPUMEHEHNSI HAaHOMATEPHAaJIOB;

— COBpEMEHHBIC MPEJCTABICHHUS O MEXaHM3Max W mpoleccaX (OPMHPOBAHUS CTPYKTYPHI U
CBOMCTB HaHOMaTEepUaIOB U (yHIaMEHTAIbHBIX OCHOBaX HAHOTEXHOJIOTHH;

—  (U3UKO-XMMHYECKHE CHOCOObI yINpaBiIeHUS CBOWCTBaMU HaHOMAaTepUaioB, MOAU(UKALNN
HaHOMAaTEpHaJIOB;

— TPOTHO3MPOBAHUE PA3BUTUS (PYHKIIMOHAIBHBIX HAHOMATEPHAJIOB HA OCHOBE MX (PU3HUECKUX
Y XUMUYECKUX CBOMCTB.

ymemy:

— TPOBOAMTH aHAIU3 HAYYHO-TEXHMUYECKOW uHPopManuu, B oO0NacTH pa3paboTKu U
UCIIOJIb30BaHUsI HAHOTEXHOJIOTHH U HAaHOMAaTEPUAJIOB;

— ompeaenatb  3pGeKTUBHbIE  (QU3UKO-XMMHYECKHE  METOABl  CO3/JaHHMS  HOBBIX
(YHKIMOHATIBHBIX HAHOMATEPUAIOB C KOMIUIEKCOM 33JaHHBIX CBOMCTB JUISI KOHKPETHBIX
obJyacTelt MpuMEHEHNS;

— TOPUMEHSTh TEOpeTUYECKHUEe 3HaHMUsS (U3UKO-XUMHUYECKHUX CBOMCTB COBPEMEHHBIX U
NEPCIEKTUBHBIX HAHOMATEPHAJIOB ISl PELLIEHUS UCCIEA0BATENbCKUX U NMPUKIAJAHBIX 3a1a4,
B TOM YHCJI€ B MEXIUCHUIUTMHAPHBIX 001aCTAX.

enaoems:

— HaBbIKaMH palbOThl ¢ HAyYHO-TEXHUYECKOM, CIPABOYHON JIUTEPATypOd M 3JIEKTPOHHBIMU
pecypcamu, 3aTparvBalolMMH (QyHIaMEHTAIbHbIE U MPAKTUYECKUE ACTIEKTHl MPUMEHEHHUS
HAHOTEXHOJIOTUH U CO3[]aHUsI HAHOMAaTEPUaJoB;

— CHOCOOHOCTBIO K KPUTHYECKOMY aHAJINU3y M OLEHKE COBPEMEHHBIX HAayUHBIX JOCTH)KCHHIA,
BBISBJICHHIO TIPOOJeM M (OPMYITMPOBAHUIO MOAXOIOB JUISl PEIICHUS! UCCIICAOBATENBCKUX H
MPAKTUYECKHX 3aj7]a4 B 00J1aCTH HAHOTEXHOJIOTUH U HAHOMAaTEPUAaJIOB.

— MeToJaMu paboThl C HAyYHO-TEXHHYECKOM, CIPAaBOYHON JUTEPATYpOH W SIEKTPOHHO-
OMOIMOTEYHBIMU PECypcaMy IO TEOPETUYECKUM M TEXHOJOTHUECKUM acleKTaM (hHU3HKO-
XUMHYECKHX CBOMCTB U XMMHUYECKON TEXHOJIIOTUH HAHOMAaTEpHaJIOB;

— HaBbIKaMH HAxXOXJEHUS U HCIHOJb30BAHUSA CIPABOYHBIX JIUTEPATypHBIX MJAHHBIX U
KOMITBIOTEPHBIX 0a3 NaHHBIX 10 COCTaBY, CTPYKType M (U3UKO-XMMHYECKHM CBOHCTBAM
OCHOBHBIX TUIIOB ()YHKIIMOHAIBHBIX U KOHCTPYKIIMOHHBIX HAHOMATEpPUAJIOB.

3. KpaTkoe coaep:kanue Iy CHUNIHHBI:

Pa3zpen 1.
1.1. BBenenme. COBpeMEHHOE COCTOSHHE, MpPOOJIEMbl U TEPCIEKTUBBI Pa3BUTHUS

HAHOTEXHOJIOTUM U HaHoMarepuanoB. Vcropus pa3BUTHS HAykKM O HaHOMarepuaiax u

HAaHOTEXHOJOTMH. Bkian oredyecTBeHHBIX y4yeHbIX. OcoOble (u3nueckue W XUMHYECKHE
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CBOWCTBA HAHOOOBEKTOB M HAHOCTPYKTYPHPOBAHHBIX cHcTeM. Pa3mepHbiii  3¢ddekr.
3aBHCHUMOCThH CBOICTB OT pa3Mepa CTPYKTYPHBIX 3JIEMEHTOB MarepHasia (4acTHll, KJIACTEpPOB,
3epeH) W mposiBieHue pasmepHoro sddekra. OcobeHHOCTH MU Y3MOHHO-KHHETHIECKUX
MpoIeccoB B Terepoda3HBIX CHCTEMax C HaHOCTPYyKTypamu. CrocoObl CcTaOMIHM3anuu
HaHovacTull. PazmepHbie 3()(heKThl B KUHETHKE.

1.2. Hanomatepuaisl B 35eKTpoHUKe. [1oynpoBOJHUKOBBIE HAHOCTPYKTYPhI: KBAHTOBBIE
SIMbI, HUTH ¥ TOYKH. OCOOEHHOCTH TOBEACHUS DJIEKTpOHA B HAHOCTPYKTypax. [lomyuenue u
NPUMEHEHHE KBAHTOBBIX TOYEK. ODNUTaKcus. MeXxaHu3Mbl OOpa3oBaHHs KBAHTOBBIX TOYEK.
Ceepxpemietku. DopMHpOBaHUE TOJYNPOBOJHUKOBBIX HHTETpaTbHBIX MuKpocxem (MMC).
Jlurorpadus. KBanToBblif Tpansuctop. KBantosslit 1azep. KBaHTOBBIM KOMIBIOTED.

1.3. ®Du3NKO-XMMHUYECKHE OCHOBBI TIOJYYEHHS HAHOMOPOUIKOB, HAHOCTPYKTYp U
KOHCOJIMANPOBAaHHBIX HaHOMaTrepuanoB. OCHOBHBIE METOJABI MOJIY4YEHHMs] HaHOMAaTEpUAJIOB.
[Tonyuenne  HaHomopomkoB. Merox  I'meditepa. Bxiam  COBETCKMX ~ yYEHBIX B
COBEPILICHCTBOBAHME METOAOB IOJyueHHUs HaHoMaTepuanoB. CTaOWIBHOCTH HAHOMOPOIIKOB.
MeTopl MHTEHCUBHOM TIacTH4eckor nedopmanuu. Texrnomorun 3D-nevyarn (3D-Printing),

Paznea 2.

2.1. Kommosummonasle  HaHnoMarepuanbl.  Kiaccudukanmss ~ KOMITO3UIIMOHHBIX
maTtepuanoB. OCHOBHBIE THIIBI CTPYKTYp KOMIIO3MIMOHHBIX MaTepUaloB. XapaKTepUCTHKA
HanojHuTeNne. Pu3nyeckue M XUMHUYECKHE CBONCTBA HEOPraHMYECKUX U OPraHHMYeCKHX
KOMIIO3ULIMOHHBIX MaTEPUAJIOB.

2.2. MexaHM4YeCKHUE CBOWMCTBa HaHOMarepuayioB. [IpOoYHOCTH, MIACTUYHOCTH M JIPYTUE
apaMeTpsl, ONPEIEISIIONIME MEXaHWYECKHE CBOWCTBA HAHOMATEpHaoB. AHU30TPOINUS
MEXaHUYECKUX CBOMCTB. BnusHue mopdosoruu, CTpyKTypbl HAaHOYACTHII Ha MEXaHUYECKUE
CBOMCTBA. BiusHUME HAHOCTPYKTYp HAa MEXaHUYECKHUE CBOMCTBA HAHOKOMIIO3UTOB. BiusHue
OpHEHTAIIMH aHU30TPOIHBIX HAHOYACTHIl HA MEXaHUYECKUE CBOWCTBA HAHOKOMITO3UTOB.

2.3. Anre3usi HaHOMaTEPUAIOB HA PA3JIMYHBIX MOBEPXHOCTIX. AJNre3MOHHAs MPOYHOCTh
COEIMHEHUS «aare3uB-cyocTpar». MakTopsl, BIMUSIONINE Ha BETUYUHY aJr€3MOHHON MPOYHOCTH.
Metonel onpenenenus aaresud. OmnpeneneHUe aare3uyd HAHOYACTUL[ MYTEM MOJAEIUPOBAHUS.
Anres3us IIEHOK U HAHOCTPYKTYPHUPOBAHHBIX (HAHOKOMITO3UTHBIX ) MOKPHITH. Teopuu aare3uu.
[TprumHBl NOBBIIEHHON AATe3WU HAHOYACTHUIl. BiusHue M30bITKAa MOBEPXHOCTHOW SHEPrUU Ha
aJAre3MOHHOE  B3aMMOJCICTBHE HAHOYACTHUI[. 3aBUCUMOCTb aJre3u OT MOP(OJIOTUU
HAHOYACTHII.

4. O0beM y4eOHOI JUCHMIIIIMHBI

O0beM TUCHUIIIUHBI

Buna yueOHoii padoThI

3F Axkan. | Actp.

4. 4.
O0mast Tpy10eMKOCTh JUCHMIIIIHHBI 7 252 189
KonTakTHas padoTa — ayIMTOPHBbIE 3aAHATHS: 1,89 68 51
B TOM 4ucJie B popMe NpakTHYECKOH MOATOTOBKH - - -
Jlexiun 0,94 34 25
B TOM 4ucJIe B OpMe NPAKTUYECKON MOATOTOBKU - - -
[Tpaktuueckue 3ansatus (113) 0,94 34 26
B TOM 4ucCJIe B OpME NPAKTUYECKON OATOTOBKU - - -
CamocTosiTesibHasi padoTa 4,11 148 111

KonTakTHas camocTosiTesibHas padoTa - - -
CaMocCTOsITeIbHOE U3YyICHUE Pa3/ICNiOB TUCIUILTUHBI (wiu Opyeue 411 148 111
8UObL CAMOCOSAMENLHOU PAbOmbl) ’

Bua koHTpoJs: IK3aMeH
IK3aMeH 1,0 36 27
KonTakTHas paboTa — MpoMeKyTOYHAs aTTECTaIHs 1.0 0,4 0,3
IToaroToBKa K K3aMeHY. ’ 35,6 26,7
Buj1 H”TOrOBOro KOHTPOJIS: OK3aMeH
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AHHOTanuA padoyeil MPOrpaMmbl AU CHUNIMHBI
«CoBpeMeHHbIE METOAbI HCCJIEI0BAHNA MAaTEPHAJIOB)

1. Heap aucnMmianHbl: GOPMUPOBAHHE y CTYACHTOB INPEACTABICHUS O IUArHOCTHKE
HAaHOMATEpPHAIIOB KAaK O €JAMHOM KOMIUIEKCE B3aMMOCBS3aHHBIX METOAOB, B3aUMHO
JOTOJHSAIOIMIMX APYT Ipyra.

2. B pe3yabrare wu3ydYeHHMs JAUCHUIUIMHBI O0y4YaKIIMiiCi MO mporpamme
MArMCTPaTyphl 10JKeH:

Obnadamyp cleqyOMUMI KOMIETEHIUSAMHI U HHIUKATOPAMU UX JOCTUKECHUS:

VYK-1.1; YK-1.2; OIIK-1.1; OIIK-2.1; OIIK-2.3; OIIK-3.1; OIIK-5.2; OIIK-5.3; T1K-1.3;
[MK-2.1; T1K-3.2; TIK-3.3

3namo:

- (usHyYecKkre OCHOBBI METOJIOB JTUArHOCTHUKU HAHOYACTUIl U HAHOMATEPHAJIOB;

— (u3HUeCKHe OCHOBBI METOJOB TIPOCBEYMBAIOIICH U PACTPOBOM SICKTPOHHOM
MUKPOCKOIHUH, METOI0B CKAHUPYIOIIEH 30HI0BOM MUKPOCKOMHY;

—  (hu3HUeCKHEe OCHOBHI METOOB JIOKAJILHOTO aHAIN3a

—  (u3HYeCKHEe OCHOBBI 30HIOBOI0 MHUKPOAHAIN3a, FIEKTPOHHON 0Ke-CIIEKTPOCKOIHH,
PEHTTeHO(DOTONIEKTPOHHON CIIEKTPOCKOINH, MAaCC-CIIEKTPOMETPUN BTOPUIHBIX HOHOB;

—  (hu3HUeCKHEe OCHOBBI MHTETPAJbHBIX METOJO0B, OCHOBaHHBIX Ha pacCesiHUM CBETa U
PEHTIE€HOBCKOT'O U3JTYUECHUS;

—  OCHOBHBIE METPOJIOTMYECKHE XapaKTEPUCTUKH METOJOB JUArHOCTUKU W aHaIM3a
HaHOMAaTEPHAJIOB.

ymemn.

- HMHTEPIPETUPOBATh PE3YJbTATHl HUCCIEIOBAHUM, IMOIYYEHHBIE C MCIOJIb30BaHUEM
METO/I0B IMarHOCTUKHA HAHOYACTHI] 1 HAHOMATEPHUAJIOB;

- BbIOMpaTh METOJ JMATHOCTHKH, OOYCIIOBJICHHBIH CBOHCTBAMH OOBEKTa W
M3MEPUTENBHOU 3a7a4eil;

- OLEHUBATh MOTPEIIHOCTU PE3YJIbTATOB JUArHOCTUKHU U aHAIM3a HAaHOMATEPHUAJIOB.

61a0emn:

- MPEICTaBJIECHUEM O IMATHOCTUKE, KaK Pa3BUBAIOILIEMCS HAMPABICHUH UCCIICJOBAHUH,
HaBbIKaMU 00pa0OTKH pe3ysIbTaTOB HCCIEA0BAHUN HAHOMATEPHAJIOB;

-  HaBBIKAMHU KPUTUYECKOTO aHAJIM3a Pe3yIbTaTOB JUATHOCTUKHU.

3 Kpartkoe cogep:xaHue JUCUMILIHHbBI

Pazjnen 1. OcoGeHHOCTH HCCIeJ0BAHUSA HAHO00bEKTOB M HAHOCHCTEM

BBenenne. HanouacTuiel 1 HaHOMaTepHalibl, KAk 00BEKThI JUATHOCTUKH U XUMHUYECKOTO
aHanmza. TpeOoBaHUS K METPOJOTHYECKHUM XapaKTEPUCTUKAM METO/0B, OOYCIIOBJICHHBIE
pa3zmMepoM OOBEKTOB.

Mukpockonus. O0mme morsaTHs. OnTudeckas MUKpOCKonus. SIBieHue audpakiuu u
npelenbHas — paspelaronias CHOCOOHOCTh — KJIACCHYECKOTO0  ONTHYECKOr0  MHKPOCKOIIA.
CkaHupylomuii 30HAOBBIA ONTUYECKHH MHKpOcKon OmmkHero mois. MuHdopmaTuBHBIC
BO3MOXKHOCTH M pa3peliaroniasi CriocOOHOCTb.

DJIEKTPOHHASI ONTHKA W ONTHKA 3apsi’KeHHbIX 4YacTul. BakyyMmMHbIE YCIOBUSL.
HcTOUHMKH 371€KTPOHOB. BHJIBI 2IEKTPOHHON 3MHUCCHM: TEPMODJIEKTPOHHAS SMUCCHSI, SMUCCHUS
[IIoTTKM W aBTO3NEKTpOHHAs (ToJieBasi) AMHUCCHs. XapaKTePUCTUKU MUCTOYHHKOB DIIEKTPOHOB.
VYrpaBneHue 31eKTPOHHBIMU M MOHHBIMM ITy4KaMH. DJIEKTPOHHAs JIMH3A.

Pa3nes 2. MeToabl MEKPOCKONIMHT

PacTpoBasi 3j1eKTPpOHHAsE MHUKPOCKONMS. YCTPONCTBO pPacTPOBOTO AJIEKTPOHHOIO
MUKpPOCKOIa. BrTopuyHas »SJeKTpOHHAsh OJMHCCHS. BTOpUYHBIE OJJIEKTPOHBI W OOpaTHO
paccessHHbIC  DJIEKTPOHBI.  JIeTEeKTOphl  3JeKTpoHOB. DopMHpOBaHHE U300pPAKEHHH B
OMHUCCHOHHBIX PEXHUMAax PACTPOBOTO 3JIEKTPOHHOTO MHKpockoma. KoHTpacT u300pakeHHI.
HNudopmaTtuBHbIE BO3MOXHOCTH SMHUCCHOHHBIX peXHUMOB. I[IpocTpaHCTBEHHOE paspelieHue.
CrenuanbHble  PEKHUMBI  PAaCTPOBOrO  AJIEKTPOHHOIO  MHUKpOCKoma. Merposoruieckue
XapaKTEPUCTUKHU PACTPOBOM JIEKTPOHHON MUKPOCKOTIHH.
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IIpocBeunBamas 3JeKTPOHHAs  MHKpockonmusa. (Cxema  IPOCBEYMBAIOLIETO
3JIEKTPOHHOTO MUKpOCKoMa. THUIbI KOHTpacTa U300pa)KeHUsI B MPOCBEUNBAIOIIEM 3JIEKTPOHHOM
MHUKpOCKOTe. MeToapl TMOATOTOBKHM OOBEKTOB [UIS HCCIENOBaHMNA B IMPOCBEUMBAIOIIEM
3JIEKTPOHHOM MHUKpockorne. CpaBHeHHE MHGOPMATUBHBIX BO3MOXKHOCTEH M METPOJOTHYECKHX
XapaKTEPUCTUK PA3IMYHBIX TUIIOB JIEKTPOHHBIX MUKPOCKOTIOB.

Pazgen 3. CnexkrpajbHble MeTOAbl aHagau3a. JlupakuuoHHBIE MeTOAbI
HCCJICJOBAHNS

JJIEKTPOHHO-30HI0BbIIi MHUKpPOaHaau3. BO3HHKHOBEHHE XapaKTEPUCTUYECKOTO U
TOPMO3HOTO PEHTTeHOBCKMX u3ydeHuud. [lpaBuso Mo3znu. KayecTBeHHBI aHamM3 ¢
MCII0JIb30BaHUEM PEHTT€HOBCKOT O U3ITyYEHUS. 3aBUCUMOCTh MHTEHCUBHOCTHU
XapaKTepUCTUUECKOIO0 PEHI€HOBCKOTO H3JIyUYEHHUs JJIEMEHTa OT €ro cojepXaHus B oOpasle.
Marpuunbie 3¢dexTsl. KoaumuecTBeHHBIH 3IIEKTPOHHO-30HAOBBIM aHanu3. JIOKaJbHOCTH
onpeneneHuid.  PacdeTHpli  METOA  TOCTPOCHHUS  TI'PAAyUPOBOYHOM  XapaKTEPHUCTUKH.
MeTtponorudyeckue  XapakTEpUCTUKH  METOAA.  DJIEKTPOHHO-30HIOBBIM ~ MHMKpPOAaHalIW3 B
IIPOCBEYMBAIOIIEH 3IEKTPOHHOM MHUKpocKonuu. CrienraibHble METOAbI 3JIEKTPOHHO-30HI0BOTO
MHUKpOaHaJu3a.

CrieKTpocKONnMs XapaKTePUCTHYECKUX MOTEePh IHEPruM 3JIEeKTPOHOB. J[MarHocTuka
HaHOIUIeHOK. VIH(opMaTHBHBIE BO3MOKHOCTH U METPOJIOTHUECKUE XapPaKTEPUCTUKU.

MeTtoabl 3JeKTpoHHOH cHekTpockonuu. Oxe-3dpdext u BHemHUN (HOoT0dPDEKT.
BakyymHBbIe ycnoBHs. AHAIU3aTOPbl JHEPIUH 3JEKTPOHOB. OKe-3/1EKTPOHHAs CIEKTPOCKOINUS U
PEHTreHO(OTOAIEKTPOHHAS CIIEKTPOCKOTIHSL.

B3aumoneiicTBHe HOHHBIX IYYKOB € TBEPABIM TeJOM. BTOpHuYHas MOHHAs dMUCCHS.
Macc-cnekTpoMeTpusi BTOPUYHBIX HOHOB. Y CTPOMCTBO Macc-CEKTpoMeTpa. MeTpoaorndyeckue
XapaKTEpUCTUKU METOA.

HNHTerpajbHble METOABI ONpeaeseHUsl pasMepoB HaHo4YacTHL. CeIMMEHTallnOHHBII
aHaiu3. MeToapl paccesHus CBETA: PEJIEEBCKOE pacCcesHHE, JMHAMUYECKOE paccesHue.
[TpenenbHBIE BO3MOKHOCTH METOJIOB paccesiHUs cBeTa U (u3nyeckue orpaHndenus. PaccesHue
peHTreHoBckoro wusnydeHus. Meron Illepepa. MamoyrioBoe paccesHHE PEHTTEHOBCKOIO
W3JIy4EHHUS.

4 O0beM yueOHOH TUCHUILINHBI

O0BbeM U CIHUIIINHEI
Buna yueOHoii padoThI Axax. | Acrp.
3E
u, u,
O01mas Tpya10eMKOCTh AU CHUNIHHBI 7 252 189
KonTakTHasi padoTa — ayIMTOPHBbIE 3aAHATHS: 1,88 68 51
B TOM 4HcJie B (hopMe NMPAKTHYECKOI MOATOTOBKH 0,94 34 25
[Tpaktuueckue 3ansatus (I13) 0,94 34 25
JlabopaTtopusie padots (JIP) 0,94 34 25
B TOM 4ucIIe B popMe MPAKTHUECKON OATOTOBKH (npu Hanuvuu) 0,94 34 25
CamocTosiTesibHasi padoTa 5,12 184 138
KoHTakTHas camocTosTenbHas pabora 0,4 0,3
CamocrosTenbHOE U3YUECHUE Pa3IesioB TUCHMIUIHHEI (uiu Opyeue 512
L 183,6 | 1377
BUObL CAMOCOAMENLHOU PaOOMbl)
Buja HTOroBOro KOHTpPOJIS: 3ader ¢ oneHKOM

AHHOTauA padoyell MPOrpaMMbl JUCHUIJIMHBI
«YnpaBiieHue NPoeKTaMu»

1 Heap AMCUMIUIMHBI — MIOJYYEHHUE CTYACHTAMH MPAKTUYECKUX HABBIKOB IO 3alyCKy U
yIpaBiIeHUIO MpoekTaMu. JlaHHBIA Kypc KOOPIMHUPYET YIpPaBIIEHHE M PEau3alli0 MPOEKTOB
HE00X0IMMOT0 Ka4ecTBa, B YCTAHOBIIEHHBIE CPOKH, B PaMKax MPHHITOTO OIOKETA..

2 B pe3yabTaTe H3yuyeHHUs JUCUMILIMHBI 00y4AIOIIHUIACH 10JIKEH:

Obaaoams CeNyOMUMA KOMIETCHIIMSIMA U WHIUKATOPAMH UX JOCTUKCHUS:
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VK-1.1; YK-1.2; VK-1.3; VK-2.1; VK-2.2; VK-2.3; VK-3.1; VK-3.2; YK-3.3; OIIK-3.2;
OIIK-3.3.

3nams:

— OCHOBHBIE MOHATHS U METO/bI YIIPaBJIEHUS TPOCKTaMHU,

— CHUCTEMY OLIEHKH peCypcOB, PUCKOB, CPOKOB IIPOEKTAa,

— NPUHLHAIBI OPTaHU3ALMHI IPOEKTHOTO YIPABICHUS

Ymemy:

- paspabaTeiBaTh U OPOPMIISATH MTPOCKTHYIO JOKYMEHTAITHIO,

— IPUMEHSATh METOJIMKH OLIEHKU NIapaMETPOB YIIPABJIECHUS B IPOEKTaX,

— pa3pabaThIBaTh CTPATETHUIO YIIPABICHHUSI IPOCKTAMH

Braoemy:

— METOJaMH M  NPUHUUIIAMHA  YIPaBICHUS MPOEKTaMHM B  COOTBETCTBHM  C
MEXIYHAPOJAHBIMUA U POCCUMCKUMHM CTaHIapTaMU;

— METOJIaMH aHaju3a IyTel peain3aluuy IPOEKTOB;

— METOJIaMHU aHaJIu3a PUCKOB B IPOEKTHOM YIIPABJICHUHU.

3 KpaTkoe coaep:kanue IUCHUNIHHBI

Pa3znen 1. BBegenue B ynpaBjieHue POEKTAMU.

MupoBele  CTaHAApTHl  YIPABJICHUS INPOCKTaMH. TEpMHUHOJIOTMYECKMM  ammapar
npoekTHOTo ympasieHus. CoBpemeHHble cucteMbl MeHemkMenTa (ISO 9001, ISO 14001, ISO
50001). Kputepun ycnemHoctu mnpoekta. [IporpamMmel u moptdenu yrnpaBieHHs TPOCKTaMU.
Conepxanne crannapra ANSIPMIPMBOK GUIDE. Opranu3alluOHHOE OKPY)KEHHE MPOEKTA.
Kuznennslii nukn npoekra. I'pynmbl nporeccoB u obnactu 3Hanuit PMBOK. Ymnpasnenue
WHTEerpanuei npoekra. PazpaboTka ycraBa npoekrta. PazpaboTka 1raHa ynpaBiIeHHS MPOEKTOM.
PykoBOACTBO M ympaBieHHE HUCIIOJIHEHHUEM NpoekTa. MOHUTOPUHT U YIpaBieHue paboTamu
npoekTa. Ob1ee ynpaBieHe H3MEHEHUSIMU. 3aKPBITHE TTPOCKTA.

Pa3nea 2. O6s1acTu 3HaHUI yIpaBJIeHUs IPOEKTAMH.

VYnpasnenue coaepxkanueM npoekrta. [InmaHnupoBaHue ynpapieHus conepkanuem. I[lman
ynpasieHus: TpeboBanusaMu. Onpenenenue conaepxkanus. Co3ganue uepapxudeckoi CTpyKTyphl
pabor. IIpoBepka coxaepkanus. KoHTponb comepkaHus. YTIpaBlIeHHE CpPOKaMH TPOEKTa
[InanupoBanue ynpasieHus pacnucanueM. OnpeneneHue cocrasa onepauuid. 27 Onpenenenue
nocieaoBaTeabHOCTH  onepanuid. OreHka pecypcoB onepanuid. OneHKa IIUTEIbHOCTH
onepauuii. Pazpabotka pacnncanus. Koutposs pacnucanusi. YpaBieHHEe CTOUMOCTBIO IIPOEKTA.
[InanupoBanue ympaBiaeHUs CTOUMOCTBIO. CTomMocTHas oreHka. Pa3paboTka Oromkera
pacxonoB. KoHTponbs crommocTu. YrpaBieHUE 3aKynkaMu Ipoekrta. IlnaHupoBaHue 3aKymoK.
OcymiectBieHue 3akynok. KoHTpoJsib 3akymnok. 3akpbITHE 3aKyNoK. YTpPaBJICHHUE PUCKaAMU
npoekTa. IlmanupoBanue ympasineHus puckamu. Wnentuduxarus puckoB. KadecTBeHHbIH
aHanu3 puckoB. KonndecTBeHHBIM aHaiW3 pUCKOB. [lnaHupoBaHHMe pearupoBaHUS HA PHUCKH.
MOHUTOPUHI M YIpaBICHHUE PUCKOB. YIIpaBlcHUs KadecTBOM. llmaHupoBaHue KadecTsa.
O6ecneyenue kauectBa. KoHTposib KavyecTBa.

Pa3nes 3. MeTonoJiorusi ynpapJjieHus IPOeKTaMHU.

[Togxonsr k opranuzanuu padboTel koMan bl (hadi-uki, scrum). PykoBoauTenb mpoekTa
u snuaep kKomauael. [lpoekTHas komaHnaa. ACHEKTbl MOTHMBAaUMM KOMaHJbl. JlokanpHas u
paccpenoTOYeHHass KOMaHIbl. YNOPABICHUE 3aUHTEPECOBAHHBIMM  CTOPOHAMH  ITPOEKTA.
Wnentudukanus 3anHTepecOBaHHBIX CTOPOH. [l1aHpoBaHKe yrnpaBieHUs 3aHHTEPECOBAHHBIMU
CTOPOHAMHU MPOEKTA. YTPAaBICHUE BOBJIECUYECHHOCTHIO 3aMHTEPECOBAHHBIX CTOPOH IPOEKTA.
KoHTponp BOBIIEYEHHOCTHM 3aMHTEPECOBAHHBIX CTOPOH. YTIPaBIEHHE KOMMYHHUKALUSIMU
IIPOEKTA.

4 O0beM yueOHOH THCHUILINHBI

O0beM TUCHUIIUHBI

Buna yueOHoii padoThI Axax, | Actp.
3E
q, q,
O0mast Tpy10eMKOCTh JUCUMIIIIHHBI 2 72 54
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KonTakTHas padoTa — ayIMTOPHBbIE 3aAHATHS: 0,94 34 25

[Tpaktuueckue 3ausatus (I113) 0,94 34 25
CamocrosiTesbHast padoTa 1,06 38 29
KoHTakTHas camocTosTenpHas pabora 0,2 0,15

1,06
CaMocCTOATEIbHOE N3YUYEHHE PA3ESIOB JUCLIUIIINHBI 37,8 | 28,85
Bua konTpoJs: 3ader

AHHOTaUUs padoyeil NPOrpaMmMbl JUCUUIIIIMHBI
«Conuosiorus U NCUXOJI0TUsi MPOPecCHOHAIBLHOI 1eATeJTbHOCTH

1 Heap aucuMmIMHbBI — (OPMHUPOBAHHWE COIMAIBHO OTBETCTBEHHON JUYHOCTH,
CIIOCOOHOM OCYIIECTBIATh aHAW3 MPOOJIEMHBIX CUTYallud, BBIPAOATHIBATH KOHCTPYKTHBHYIO
CTpaTeruio JeCTBUIl, OPraHU30BbIBATH U PYKOBOJIUTH PabOTON KOJIJIEKTHBA, B TOM YHUCIE B
MPOIECCe MEKKYIBTYPHOTO B3aUMOJICHCTBHS, pe(ICKCUPOBATH CBOE MTOBEACHHE, BEICTPAUBAThH U
pean30BbIBATh CTPATErHI0 MPOPECCHOHATHHOTO Pa3BUTHS.

2 B pe3yabTaTe n3y4eHHs M CHUILIHHBI 00YYAIOIIUICS 10JIKEH

Obaaoams cleayomUMy KOMIETSHIIMSIMA U HHIAUKATOPAMH UX JOCTUKCHHUS:

VYK-1.3; VK-3.1; YK-3.2; YK-5.1; YK-5.2; VK-5.3; YK-6.1; YK-6.2; YK-6.3

3namo:

— CYIIHOCTh TMPOOJIeM OpraHu3alud W CaMOOPTaHM3AIMH JIMYHOCTH, TOBEICHUS B
KOJUJIEKTHBE B YCIOBUSX MPO(PECcCHOHAIBHOMN 1eATeNbHOCTH;

— METOJIbl CaMOOPTaHM3allMM U Pa3BUTUS JIMYHOCTH, BBIPAOOTKH IeNerojiaraHus u
MOTHBAIIHOHHBIX YCTaHOBOK, pa3BUTHS KOMMYHUKATUBHBIX CrocoOHOCTEM u
pohecCHOHANBEHOTO MOBEJCHUS B TPYIIIIE;

— KOH()JIMKTOIOTUYECKUE ACTICKTHI YIIPABJICHHS B OPraHU3aIINN;

— METOJUKH W3YYCHHUS COIMAILHO-TICUXOJIOTUYECKUX SIBIICHUH B cdepe yrpaBieHUS U
CaMOYIpPaBJIEHUS JIMYHOCTHU, TPYIIIbI, OpraHU3aluu

Ymemns:

— IUJIAaHUPOBATh U pellaTh 3a/laydl JIMYHOCTHOTO M MPO(GEeCCHOHAIBLHOTO Pa3BUTHUS HE
TOJIbKO CBOETO, HO U YICHOB KOJIJIEKTUBA;

— aHaNIM3UpOBaTh NPOOJIEMHBIE CUTyallUM Ha OCHOBE CHUCTEMHOrO IOAXO0J]a,
BBIPA0AThIBATh CTPATETHIO JIEHCTBUM, HCIIONB30BATh METONBI JUATHOCTUKHA KOJUIEKTHBA U
CaMOJIMarHOCTHKHU, CAMOIIO3HAHUS, CAMOPETYJISIIUN U CAMOBOCITUTAHHUS;

— yCTaHaBIUBAaTh C KOJUIETaMU OTHOILIEHUSI HA KOHCTPYKTUBHOM YPOBHEM OOIICHUS;

— BbIpabaThiBaTh KOMAHAHYIO CTpPATETHUIO MJIsS JIOCTHDKEHHUS IIOCTaBICHHOW LENH B
pelieHny nmpodeccuoHanbHBIX 3a7ay.

Braoems:

— COIMATBHO-TICUXOJIOTHYECKUMU ~ TEXHOJIOTUSIMU ~ CAMOOPTaHW3allUd W Pa3BUTHS
JMYHOCTH, BHICTPAUBAaHUS U pealn3alui TPAeKTOPUN CaMOPa3BUTHS;

— TEOPETUYECKUMHU U TPAKTUYSCKUMHU HABBIKAMHU MPEAYNPEKIACHUS W pa3pelieHus
BHYTPUJIMYHOCTHBIX, TPYNIOBBIX U MEXKYIbTYPHBIX KOH(IUKTOB;

— crnoco0aMu MOTHBAIlMU 4YJIEHOB KOJIJIEKTMBA K JIMYHOCTHOMY U MPO(dECCHOHATHEHOMY
Pa3BUTHIO;

— CIHOCOOHOCTSIMH K KOHCTPYKTHBHOMY OOIICHHIO B KOMaHJE, pedIEeKCHH CBOETO
MOBE/ICHUS U JIUJIEPCKUMH KaueCTBAMHU

3 Kpartkoe coaep:xaHue JUCUMILIHHbI

Paznen 1. OOmiecTBO M JIMYHOCTH: HOBBIE YCIOBUS U (DaKTOPBI MPOGEecCHOHATHHOTO
Pa3BUTHSI TUYHOCTH

1.1 CoBpeMeHHOE 00IIECTBO B YCIOBHUAX Tiodanu3anuu 1 uHGpopmaruzauui. OCHOBHBIC
JTanbl Pa3BUTHUS TICUXOJIOTUN

1.2 OO1miee MOHSATHE O TUYHOCTH.

1.3 ConuanbHble U MCUXOJOTMYECKHE TEXHOJIOTUH CAMOOPraHW3allMd U CaMOPA3BUTHUSA
JUYHOCTH.
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1.4 KorHUTHBHBIE IPOLIECCHI TUYHOCTH.

1.5 ®yHKIIMOHATBHBIE COCTOSTHUS YesioBeka B Tpyae. CTpecc u ero mpoduiiakTHKa.
1.6 Ilcuxonorus npodeccuoHaIbHON eI TeNbHOCTH.

Paznen 2. Ilo3naBaTeabHbBIE TPOIIECCHI

2.1 OcHOBHBIE 3Talbl pa3BUTHS CYOBEKTa TPYAA.

2.2 TpynoBasg MOTHBALIMS U YIOBJIETBOPEHHOCTh TPYAOM.

2.3 Ilenenonaranue U MIaHUPOBAaHUE B TPOPECCUOHATBHOMN IEATEIIHOCTH.
2.4 IIpodeccuonanpHasi KOMMYHUKAIIHS.

2.5 Ilcuxonorust KoH(pIUKTA.

2.6 Tpynosoii komuiekTuB. [Icuxonorus COBMECTHOTO Tpya.

2.7 Ilcuxonorus ynpaBiieHUS.

4 O0beM yueOHOH THCHUILINHBI

O0BbeM JUCHUTIINHBI
Bup yueOHoit padoTbl

3E A'fla”‘ AcTp.u.
O0mas TpyA0eMKOCTb 1M CHMILJIMHBI 2 72 54
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS: 0,94 34 25,5
Jlexknuu 0,44 16 12
[Tpaktuueckue 3ansatus (I13) 0,50 18 13,5
JlabopaTtopusie padots (JIP) - - -
CamocrosiTesibHAs paboTa 1,06 38 28,5
KoHTakTHas camocTosTenpHas pabora 0,2 0,15

1,06
CaMocCTOATEIbHOE N3YUYEHHE PA3EJIOB JUCLIUIIINHBI 37,8 28,35
Bua konTposs: 3auer

AHHOTaUA padoyell MPOrpaMMbl JUCHUIJIMHBI
«/1e10BOM NHOCTPAHHBIN A3BIK»

1. Heap AUCHUNIMHBI — MIPUOOpETEHNE 00YJaAIOIIMMHCS 00IIeH, KOMMYHUKATUBHOW 1
npoeCCHOHATLHON KOMIIETCHLIMH, YPOBEHb KOTOPBIX Ha OTIEIBHBIX JTamax S3bIKOBOM
MOJTOTOBKM TIO3BOJISIET HCIOJIb30BaTh MHOCTPAHHBIM $3bIK Kak B MpodeccHOHAIbHON
NEeSTENIbHOCTH B cepe AemoBoro OOIIeHHs, TaK W JUIS IeJied caMOoOOpa3OBaHHUs, a TaKXkKe
BBIMOJHATh  pa3fUYHble  BHUABI  MNPOGECCHOHATBHO  OpPUEHTHPOBAHHOIO  IEpeBoja B
IIPOU3BOJCTBEHHON U HAYYHOU IEATEIBHOCTH.

2. B pe3yabTrare u3y4yeHUus JUCHHUILIHHBI 00yYAIOIIUICA T0JIKEH:

Obnadamye CleAyOMUMI KOMIIETEHIIMSAMHU U UHIUKATOPAMH UX JTOCTHKECHUS.

VYK-4.1; YK-4.2; YK-4.3

3nams:

— OCHOBHBIE CIOCOOBI ~ COYETAEMOCTH  JIGKCMUECKUX E€IUHHIl ¥  OCHOBHBIE
CJIOBOOOPA30BATEIHHBIC MOJICTIN;

— pyCCKue KBUBAJICHTHl OCHOBHBIX CJIOB U BBIpaXXEHU MpodeccnoHalbHOM peyn;

— OCHOBHBIE TMPUEMBI U METOHABI pedepupoBaHUs W AHHOTHPOBAHHS JIUTEPATYPHI IO
CIEHUATIBHOCTH;

— MACCUBHYI0 M AaKTHUBHYIO JIEKCHKY, B TOM 4YHCJI€ OOIICHAYYHYIO M CIEIUATHHYIO
TEPMHUHOJIOTHIO, HEOOXOAUMYIO AJisi pa0OTHI HaJl TUIIOBBIMU TEKCTaMU;

— IpreMbl paboThI C OPUTHHATILHON JTUTEPATYPOU IO CIIEIUATHHOCTH.

Ymems:

— BECTH JIEJIOBYIO IIEPENNCKY Ha U3yYaEMOM SI3BIKE;

— paboTaTh C OPUTHHAIBHOM JIUTEPATYPOU MO CIEIUATIBHOCTH;

— paboTath co cioBapem;

— BECTH PEUEBYIO JIEATEIHHOCTh MPUMEHUTENBHO K chepe nemoBoit u mpodheccuoHaIbHOM
KOMMYHUKAIUH.

Braoemy:
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— UWHOCTPaHHBIM SI3BIKOM Ha YpPOBHE JEJIOBOTO U MPO(ecCHOHATBLHOTO OOIICHHS,
HaBbIKAMH ¥ YMEHHUSMU pEYEBOM JESATENbHOCTH MPUMEHHUTENBHO K cdepe [enoBoil u
npodeccuOHaTbHON KOMMYHUKALIUU, OCHOBaMH ITyOJIMYHON peyH;

— (opmMaMu [1€70BOM MEPEeNnuCKH, HaBbIKAMH TOJATOTOBKM TEKCTOBBIX JOKYMEHTOB B
YIPaBJICHUYECKOU 1eATEbHOCTH;

— OCHOBHOW MHOSI3bIYHON TEPMUHOJIOTHEN CIIEIIMATIbHOCTH;

— OCHOBaMH pedeprpoBaHUS U AHHOTHPOBAHUS JINTEPATYPHI 11O CHEIIHATLHOCTH.

3. Kpartkoe coaep:xaHue TUCHMILIHHBI

Pazgen 1. ' paMmMaTHuyecKHe acleKThl 1€JI0BOr0 00IeHUs HA HHOCTPAHHOM SI3bIKeE.

1.1 I'pammarrueckue TpyJHOCTH U3y94aeMoro s3bika: BugoBpemeHHbIe (HOpPMEBI TIIaroia B
JIEHCTBUTEIILHOM 3aJI0Te. (B TUCHbMEHHOW U YCTHOM pedH B cdepe NeT0BOTO OOIIEHHS. )

1.2 OcobenHoctu ynorpeOiaeHUs CTpalaTeNbHOTO 3aJ0Ta B YCTHOM peYd B CHUTyalMAX
ousznec ooOmenus. Mapunutu. OOpazoBaHne U ynoTpedsieHHe WHOUHUTUBHBIX OOOPOTOB B
JIETTIOBOM KOPPECIIOHICHIIUH.

1.3 OcHOBBI J1e7I0BOM KOppecnoHaeHuu. [lenoBoe muchMo. TpeGoBaHUsS K IETOBOMY
nucbMy. CrocoOBI PacToIOKEHUS TEKCTA B JIETIOBOM MHCHME.

1.4 TlpakTuka ycTHOM peun 1o Teme «PedeBoit 3STUKET AeI0BOTO 0OIIEHUs» (3HAKOMCTRBO,
MPEJICTaBICHUE, YCTAHOBJICHHUE U TOJJIEPKAHUE KOHTAKTA, 3alpoc U CooO0IIeHne nHpopManuu,
noOyXJIeHUE K JEHCTBUIO, BRIPAKEHUE TTPOCHOBI, COTIIACHS).

Pa3nes 2. Urenne, nepeBoJ 1 0COOEHHOCTH CIeHAJIBLHOM OU3HEC JTUTEPATYPHI.

2.1 Jlexcuueckue OCOOCHHOCTH JCJIOBOM JIOKYMEHTAllMH. TEepMHUHOJIOTHS Ou3HEC
JTUTEPATyphl HA U3y4aEMOM SI3BIKE.

2.2 CranucTthuyeckue M JIEKCUYECKHE OCOOEHHOCTH SA3BIKa IEJIOBOIO OOIIEHUS.
AKTHBHBIN ¥ IACCUBHBIN TEMAaTUYECKUI CIIOBapHBII 3amac.

2.3 I'pammaTtudeckue TPYIHOCTH H3ydaemMoro s3bika. OCOOEHHOCTH yMHOTpPEOJICHHS
HEUYHBIX (OpPM TIJarojia B [€JIOBOM JOKYMEHTAllMd Ha AHTJIMHACKOM S3bIKE (IIPUYACTHS,
MPUYACTHBIC 000POTHI, TEPYHIUN ).

2.4 N3yuyaroliee 4TeHUe TEKCTOB B chepe 1eT0BOro oOIIeHUS.

Opranuzanus paboThl €O cCHenualbHBIMU cloBapsMu. [lonstue o pedepupoBaHUN
TEKCTOB MO CIEHATIBHOCTH.

Pa3znea 3. IIpodeccuonanibHass KOMMYHUKaLMs B cdepe 1e10BOro 001IeHUA.

3.1 Ilpaktuka ycTHOU peun no temam: «IIpoBeneHue Aen0BON BCTpeun», «3aKIIOUEHUE
KOHTpakTa». YCTHbIH 0OMeH WH(pOpManuei: YCTHbIE KOHTAKThl B CHTYalUsIX JEJIOBOTO
OOIICHMSI.

3.2 HW3ywaromiee YTEHHE CHEIUATBHBIX TEKCTOB. [IpuemMbl pabOTBI CO ClOBapeM.
CocraBnenue pehepaToB U aHHOTAIUH.

3.3 O3HaKOMHTEILHOE UYTEHHE 10 TeMaTuke: «B O0anke. ®uHaHCHDY; «JleI0BbIC MHCHEMaY;
«YcTpoiictBo Ha paboTy». Popmbl nenoBoro nuchma. [loHATHE IeMOBOM KOPPECIIOHICHIIHH.
[Tpuemsbl paboThl ¢ THTEpHETOM M 3JIEKTPOHHOM IMOYTOM B MPOIECCE JACTOBOTO OOIICHHUS.

3.4 Tlpe3eHTarusi HAYYHOTO MaTepHalia U Pa3rOBOPHAs MPAKTHKA JEIOBOTO OOIIEHUS 110
temaMm: «TexHomorum Oynymero», «bu3Hec mNpoekTsl B cdepe XUMHM M XUMHUYECKOU
TEXHOJIOTHI.

4. O0beM yueOHOM JUCUUIJIMHBI

O0BbeM JUCHUIIINHBI
Bup yueOHoit padoTbl

3E A'fla”‘ AcTp.u.
OO0masi Tpy10€eMKOCTh 1M CHUTNTTHHBI 3 108 81
KonTakTHasi padoTra — ayIMTOPHbIE 3aHATHS: 0,9 34 25,5
[Ipaktrueckue 3ausrus (113) 0,9 34 25,5
CamocTosiTesibHasi padoTa 1,1 38 28,5
KoHTakTHas camocTosiTenbHasi pabota 1,1 - -
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CaMocCTOsITENbHOE U3YUYEHHE PA3AEIOB IHUCHUIIIMHBI | 38 | 285

Bua konTpoJis: IK3aMeH

IK3aMeH 1,0 36 27

KonrtakTHas paboTta — mpoMe)KyTOUHAs aTTECTAIHS 0,4 0,3
1,0

IToaroroBka K 3K3aMeHy. 35,6 26,7

Bua uTOroBOro KOHTpoOJIs: 9K3aMeH

5.2 IucuunjnHbl 4acTu, GopMUPYyeMoOii YYHACTHUKAMHU 00pa30BaTeJIbHbIX OTHOLIEHU
(o0s13aTe/IbHBIE IMCUMILIAHDI)

AHHOTanuaA padoyeil NPOrpaMMbpl JUCHHUILJIMHBI
«KBaHTOBasi MEXaHHKa»

1 Heap AUCHUIIMHBI — MPUOOPETCHUE CTyAEHTAMHU 3HAHUN 1O OCHOBHBIM pasJieiaM
(GU3KMKY U YMEHHIO IPUMEHSTh UX B JPYTUX €CTECTBEHHOHAYYHBIX IUCHUIUIMHAX.

2 B pe3yabTaTe U3y4eHUs] TUCHUILINHBI 00YYAIOIIUIICS T0JIKEeH:

Obaaoams cleayomUMy KOMIETSHIIMSIMU U UHIAUKATOPAMH UX JOCTUKECHUS:

VYK-1.1; YK-1.2; YK-1.3; [IK-7.2.

3namo:

- (hu3nUeCKre OCHOBBI MEXaHUKH, CTATHCTUYECKON (PU3MKH 1 KBaHTOBOH (pr3HKH;

- cMmblcn (yHAaMEHTaIbHBIX (DU3MUYECKUX 3aKOHOB, MPUHIMIIOB U IMOCTYJIATOB; HX
(GOpMYITUPOBKH ¥ TPAHUIIBI IPUMEHUMOCTH;

- CBSI3b LIMPOKOTO Kpyra (M3HUECKUX SBIECHUN ¢ (yHIaMEHTAIbHBIMHU MPUHIUIAMHU U
3aKOHAMH (PHU3HKH;

- OCHOBHBIE METObI PELICHUS 3a/a4 M0 ONMUCAHUIO (PU3NYECKUX SBJICHUM;

- METOJIbI 00PaOOTKH PE3yIHTATOB (PU3UIECKOTO IKCIIEPUMEHTA.

Ymemns:

-IIPUMEHSATh TEOPETHUECKHUE 3HAHUS U SKCIIEPUMEHTAIbHBIE METO/bI HUCCIEAOBAHUS MIPU
perieHnn npodeccnoHabHBIX 3314,

-IIPOBOJIUTH PACcU€Thl, OCYIIECTBISATh aHAIM3 U Ha OCHOBE 3TOTO JeJlaTh 0OOCHOBAHHbIE
BBIBO/IBI;

- aHaJIM3UPOBATH PE3YJbTAThl HAOMIOACHUN U HIKCIEPUMEHTOB C PUMEHEHNEM OCHOBHBIX
3aKOHOB U IPHUHIIUIIOB (DU3UKH,

- ONpeneNisaTh XapakTep (PU3MYECKHX MPOLECCOB MO KOMILIEKCY 3KCIEPUMEHTAIbHON
UH(OPMALIUU TIPU IIOMOIIH T'padUKOB, TAOJIHIl U YPaBHEHUH;

- MIPEACTABIATH 00PaOOTaHHYIO PKCIIEPUMEHTAIBHYIO U TEOPETUUYECKYI0 MH(OPMAITHIO B
YCTHOW M MHUCBMEHHON (OopMe, B TOM UYHUCIIEC C UCTIOIb30BAaHUEM COBPEMEHHBIX KOMITHIOTEPHBIX
TEXHOJIOTH.

Braoems:

- HaBbIKaMU 00OCHOBAHHUS CBOMX CYKJIEHHUI U BHIOOpa METO/1a UCCIIEIOBAHUS.

3 KpaTrkoe coaep:kanue IUCHUNIHHBI

Pazgen 1. CymiHOCTh KBAHTOBOM KOHUENIIUN B HCCJIEIOBAHUMN 32AKOHOB NIPHUPOIbI.

KBantoBomexanuueckue noctynaTsl. COOCTBEHHBIE (DYHKIIMH U COOCTBEHHBIC 3HAUCHUS
KBAaHTOBOMEXAaHUYECKUX ONepaTopoB.  BbIpoxkneHHble COOCTBEHHbIE 3HAUEHUS. Y CIOBUS
MOJTHOTHl COOCTBEHHBIX (YHKIMI KBaHTOBOMEXaHWYECKUX oreparopoB. OOmiee pemieHue
HecTanroHapHoro ypaBHenusi Ulpenunrepa . BonHoBas ¢yHKIUS M ee HHTEpIpeTaLUs.
Teopema Operdecra. CoOCcTBeHHBIE PYHKIIMHA ¥ COOCTBEHHBIC 3HAUCHUS OTIEPATOPOB YHEPTUHU U
UMITYJIbCA U UX CBOMCTBA. Y CJIOBUS HOPMUPOBKH COOCTBEHHBIX (DYHKIIMI Omeparopa UMIyJbca
B CIIy4asiX OIPaHUYCHHOTO M HEOTPAaHMYEHHOTO mpocTpaHcTBa. [IpencraBnenue (pas3nokeHue)
MPOU3BOJIBLHOM  BOJHOBOM  (YHKIIMM 1O COOCTBEHHBIM  (DYHKIIUSAM  MPOU3BOJIHLHOTO
KBaHTOBOMEXaHUYECKOTO oreparopa, obnanatoriee CBOMCTBOM MTOJTHOTBI u
optoHOpMHpOBaHHOCTH. CoOcTBeHHBIE (YHKIMHM H COOCTBEHHBIE 3HAUCHMsI Omeparopa
KoopauHaThl. Jlenbra-gpynkuus upaka u ee cBoiictBa. @ypbe-o00pa3 nenbTol-pyHKIMHN Jupaka.
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KommyTaropsl 1 aHTUKOMMYTATOpPhl B KBAHTOBOM MEXaHMKE M HUX CBA3b C  3aKOHaMU
coxpaHeHus. Matpuubl U ux cBoictBa. HyneBas, equanunas U nmoctosiHHas Marpuibl. Hlmyp,
JETePMUHAHT W OOpaTHas Marpuila. ODPMHUTOBHI W YHUTApHbIE MAaTpPHUIIBI, MX CBOWCTBA.
Juaronanuzanuu  MaTpull € [OMOIIBIO  KBAaHTOBOMEXAHMYECKHX  MPeoOpa3OBaHU.
[IpencraBnenne BOJTHOBBIX (YHKIMI B BHJIE YyHUTapHBIX Marpull. KoopauHaTHoOe
NPEACTABICHUE MaTpulbl SHepruv. CBONCTBA MHTErPAIbHBIX HAPMHTOBBIX OIEPATOPOB.
VYpaBHEHUS ABIDKEHHUS B ONEpaTopHO M MarpuuHoi Qopmax. Kiaccumueckue ypaBHEHUs
Jlarpamka w ['ammiibTOHA, KiaccMyeckue W KBaHTOBbIe ckoOku Ilyaccona. KBanToBanume
KJIaCCMYEeCKOW cucTteMbl. KBaHTOBasi Teopusi BO3MYyILICHHI. Bo3MylieHus, He 3aBHUCSALIME OT
BpeMeHu. CekyisipHOe ypaBHEeHHE. Bo3myllieHus, 3aBUCAIME OT BPEMEHU U UX MPEICTaBICHUS
B MaTpuyHoi ¢opme. JIBH)KeHHME YacCTUIBl B TPOU3BOJIBHOM JJIEKTPOMArHUTHOM IIOJIE.
OrnpezneneHre MOMEHTA MMIYJbCa B ONEPATOPHOM BHJE€ U €ro KOMMyTaTopbl. COOTHOLIEHUS
MEXJy MaTPUUHBIMH 3JIEMEHTAaMH KOMIIOHEHT MOMEHTa umityibca. CoOCTBEHHbIE 3HAYEHUS U
coOCTBEeHHBIC (YHKIIMU OINEpaTopa MOMEHTAa W €ro KOMIIOHEHT. MaTpu4HOe MpeicTaBlIeHUE
MOMEHTA UMITYJIbCA U €r0 MPOEKIIHH.

Pasnen 2. ToxnecTBeHHbIE YaCTUIBI M CTIMH.

CuMMeTpUuHblE ¥ AaHTHCUMMETPHYHBIE BOJHOBBIE (YHKIMM U HX JHHEHHbBIE
koMOuHammu. CHOUHOBBIC MATPUIIEI U COOCTBEHHBIC CTUHOBBIC (DYHKITUU dJEKTpoHa. [IpuHIun
TOXJIECTBEHHOCTH OJMHAKOBBIX 4YacTHL. ATOM M MEpUOAUYECKAs CHCTEMA >SJIEMEHTOB
MenneneeBa. CrnuHOpH Kak JIMHEHHBbIE NpeoOpa3oBaHUS CHUHOBBIX (YHKIMHA JBYX U
TPEXINEKTPOHHBIX CUCTEM. BplunciaeHne CcoOCTBEHHBIX 3HAUYEHHUN OINEpaTopoB KBajpara
MOJIHOTO CITIMHA CUCTEMBI ABYX U TPEX 3JIEKTPOHOB U €T0 MPOECKIIUH.

Pa3zgen 3. KBanToBoMexaHHMYecKoOe ONMUCAHNE COCTOSSHUN aTOMOB.

Atom Bogopoma. CoOCTBeHHbIE (QYHKIMH W COOCTBEHHbIE 3HAUEHHUS OIleparopa
["amunbpTOHA 1711 aTOMa BOJOPOJIa U BOJOPOJIONOJ00HBIX aTOMOB. MeTO/1 caMOCOTrIacOBaHHOTO
HOJISL ¥ €T0 IpUMeHeHue K aromy renus. [lpubmmwkenus Xaprpu-Poka. BapuannoHHblil MeTo.
VY4er 0OMEHHOr0 B3aUMOJIEHCTBUS JEKTPOHOB B MPUOIMKEHUN CaMOCOTIJIACOBAHHOTO MO AJIst
aroMa remusa . Cxema LS- cBa3el mig jmerkux dineMeHTOB. Cxema JJ  -CBsi3ell IS TSOKENBIX
a7eMeHTOB. YpaBHeHHe Tomaca-Depmu. BoiHOBBIE (YyHKIMHM BHEIIHMX JJICKTPOHOB BOJIHM3U
snpa. Matpuna tuiotHocTd. OrmpeneneHue KBAaHTOBOMEXaHMUYECKUX KyOuToB. OmpenenceHue
YUCTBIX M CMEIIAHHBIX KBAaHTOBBIX COCTOSIHMM KyOWTOB 4epe3 BOJHOBbIE (DYHKIUU U MaTPUILY
wioTHOCTA. OCHOBHBIE BHUABl OJHOKYOUTOBBIX KBAHTOBBIX Omeparuii: (a3oBbIi BEHTHIIb,
MaTtpuiia nmpeodpa3zoBanus Amamapa, oneparop- uaBepTop NOT. CocTosiHHE NTBYXKYOHTOBBIX
cucteMm. KBaHTOBasi KOTepEHTHOCTh BEKTOPOB cocTosiHus. HTepdepomerp Maxa-3eHuepa u ero
OIMCaHUE Yepe3 OJHOKYOUTOBbIE KBAHTOBbIE onepanuu. /[ByXKyOUTOBbIE KBAHTOBBIE ONEPALIUU.
CwmemianHble M 3alyTaHHBIE COCTOSIHMSI KBAaHTOBBIX CHCTEM W HMX OINHMCAHHE C IOMOIIbIO
MaTpHULbl TUIOTHOCTH ABYXKYOHUTOBBIX CHUCTEM. BEeKTOp cOCTOSHUS JBYXKYOMTOBBIX CHCTEM U
€ro pasfokeHue 1Mo 0a3ucHbIM (GYHKIUAM KyOMTOB (pasznoxenue LlImuara). DuTpomus ¢oH
Hoiimana u ee CBsI3b C MaTpulleld TUIOTHOCTH ABYXKYOUTOBBIX cucteM. YUmcma Imunara mms
dbepMHOHOB ¥ 0030HOB TIPH ONPECICHUN TUIIOB COCTOSIHUN ABYXKYOUTOBBIX CUCTEM.

4 O0beM yueOHO# JUCUUIIJIMHBI

O0beM TMCUMTLTHHBI
Buna yueOHoii padoThI Axax, | Actp.
3E
4. 4.
O0mast Tpy10eMKOCTh JUCHMIIIIMHBI 3 108 81
KonTakTHasi padoTa — ayIMTOPHBbIE 3aAHATHS: 0,9 34 25,5
B TOM 4ucJie B popMe NpakTHYECKOH MOATOTOBKH - - -
Jlexiun 0,45 17 12,7
B TOM 4Hclie B hopMe NIPAKTUUECKON NOATOTOBKU - - -
[Tpaktuueckue 3ausatus (113) 0,45 17 12,8
B TOM 4Hclie B (hOpMe MPAKTUIECKON OJTOTOBKH - - -
JlaGopaTtopusie padots (JIP) - - -
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B TOM 4Hclie B (hOpMe MPAKTUIECKON OJTOTOBKH - - -
CamocTosiTesibHasi padoTa 1,1 38 28,5
KoHnrakTHas camocrositensHas pabota 11 - -
CaMOCTOSITETbHOE U3YYEHUE PA3/ICIIOB TUCIUTIIINHBI ’ 38 285
Bua konTpoJs:

9K3aMeH 1 36 27
KoHTtakTHas paboTa — MPOMEKYTOUHAS AaTTECTAIIHS 1 0,4 0,3
IToaroroBka K sK3ameny. 35,6 26,7
Bua uToroBoro KOHTpoJIf: IK3aMeH

AHHOTaUUs padoyeil NPOrpaMMbl JUCUUIIIMHBI
«JJIeMeHTBI KpuCcTaLIorpadpum»

1 eap aMCUMIUIMHBI — TPUOOPETCHHE 3HAHWM, YMEHUW © (POPMUPOBAHUE
KOMIIETEHIIMH B OOJIACTH TEOPHH U MPAKTHUKU HCIOJIB30BaHUSA KPHCTALIOTpaduu M CMEKHBIX
TUCHUIUIMH,  NPUMEHEHHs]  KpUcCTalyiorpauueckux  3HaHMM i1 HampaBJIeHHOIO
IIPOEKTUPOBAHMSI HAHOMATEPUAJIOB.

2 B pe3yabTaTe u3yuyeHHUs JUCUMILIMHBI 00y4AIOIIHUIACH 10JIKEH:

Obnadamye CleayOMUMU KOMIIETEHIIMAMU U UHIMKATOPAMH UX JTIOCTHUKECHUS:

YK-1.1; YK-1.2; YK-1.3; T[IK-7.2.

3namey:

-~ COBpPEMEHHOE COCTOSIHHE U TEpCHEKTUBHbIE HampaBieHuss padoT B o0jacTu
KpHucTamorpaduu;

- MEeTOAbl MIPEJICTABICHNUS] CHMMETPUUECKUX OIepaluii 1 0COOEHHOCTH B3aUMOACHCTBUS
3JIEMEHTOB CUMMETPUH;

- crnocoObl 33/1aHUA Y3JI0B, PSIIOB U MNIOCKOCTEN KPUCTAIIMUECKON PEeIETKY;

- TUOBl  TPOCTPAHCTBEHHBIX  PEMIETOK,  CIOCOOBI  TOCTpOeHHS  rpadukoB
IIPOCTPAHCTBEHHBIX TPYIIIL;

- CBA3b (OPMBI KPHUCTAIOB C HUX CTPYKTYpOod M cmocoObl yrpaBieHUs (HopMoi
KpPHUCTAJIJIOB.

Ymemy:

- TMPEACTaBIATh CUMMETPUYECKUE OIMEpallH, CTPOUTh IpapUKu MPOCTPAHCTBEHHBIX U
TOYEYHBIX IPYII CUMMETPUU;

- 3a7aBaThb WHJEKCHl Y3JI0B, PAJOB U IUIOCKOCTEH KPUCTAIUIMUECKON pemIéTKH,
OCYILECTBIISATh MPEOOPA30BAHMSI UHICKCOB;

- TMPOBOJUTH AHAINU3 PE3yJIbTaTOB OJKCHEPUMEHTAIbHBIX HCCIEAOBAHUN CTPYKTYpPHI
KPUCTAIIIMYECKUX MaTEpUAJIOB, B TOM YHCIIE HAHOMATEPUAJIOB;

- (dopmynupoBaTh TpeOOBaHUA K (popMe KPUCTAIUIOB U YCIOBUAM UX 0Opa3OBaHMS s
JOCTIHKEHUS TpeOyeMbIX (PU3NUYECKHUX CBOMCTB MaTepHuaa,;

- TMPOBOJUTH AHAIU3 HAYYHO-TEXHHYECKOW WHGOpMAIUH, 3aTparuBarolieid mpodiemy
OPUMEHEHHUS KpHUCTAIOrpadUUecKuX 3HAHUM K pa3pabOTKE HOBBIX U IEPCIEKTUBHBIX
HAaHOMAaTEpHAaJIOB;

- TNPUMEHATh  TEOPETHYECKHWEe  3HAHHWS  KpucTauiorpapuu  uis  peUIeHHUs
MCCJIEIOBATEIbCKUX M MPUKIATHBIX 33/1a4, B TOM YHCJe B 00JIaCTH HayKu O HaHOMaTepuaaax u
HAaHOTEXHOJIOTUH.

Braoemy:

- HaBbIKAMM UCIIOJIb30BAaHUS KpHUCTALUIOrpaduueckoro Qopmaauzma Uis ONUCAHUS
peaIbHOM CTPYKTYpPhl KPUCTAILIIOB,;

- HaBblKaMM pabOTBl € HAayYHO-TEXHHYECKOH, CIPaBOYHOH JHUTEpaTypod u
JJIEKTPOHHBIMU PECYpPCaMM, 3aTparuBalOIMMH (QYHIAMEHTAJIbHbIE U TMPAKTUYECKUE AaCIEKThI
IPUMEHEHHS KPUCTATOrpaduu U CMEXHBIX JIUCIHUILINH,

— METOOJOTHYECKHUMH MOJIXO0/IaMU U HaBBIKAMH BBISIBJICHHS B3aMOCBS3€H CTPYKTYpHI,
CBOMCTB UM TEXHOJOIMM MOJY4YEHHs KPUCTAIUIMYECKUX MaTepHajoB, B TOM YHCIE
HAaHOMAaTEPHAaJIOB;
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— HaBBIKAMM OCBOCHMSI M TNPUMEHEHHUS HOBBIX METOJOB HCCIIEJOBAHMSI BHYTPEHHETO
CTPOEHHUSI KPUCTAIUIMYECKUX MAaTEPUAIIOB.

3 KpaTkoe coaep:kanue IUCHUNIHHBI

Pasznes 1. ToyeuHble rpynnbl CHMMETPUH

OcHOBHbBIC TIOHATHSI M NpPOENUPOBAHHE KPHUCTANIOB. 3HAUYCHUE U  3a4a4U
KpucTtaysiorpaguu B MPUMEHEHHH K HaykaM O HaHOMaTepualiax M HAHOTEXHOJOTHH. Buabl
IPOEKINi, HCIIOJIb3yeMble B KpUcTaiiorpaduu, ux nocrpoeHue. IlpenmyiiecTBa 1 HeJOCTATKU
CIoCco0O0B MTPOCIIMPOBAHUS.

CuMMeTpUsi KPUCTAJUIOB. DJIEMEHTHI M Ollepalid CUMMETPUU. DJIEMEHTbl CHMMETPUH
IEpBOro poaa. DJIEMEHTbl CUMMETPHH BTOporo poja. CioxHble ocu cumMeTpun. O003HaYeHne
37eMeHTOB  cuMMeTpud.  CrnocoObl  MPENCTaBICHHUS  CHUMMETPHUYECKHX  ONEepalui.
B3aumoneiicTBue 31€eMEHTOB CHMMETPHH; OCEBasi Teopema Jiliiepa.

DJIeMEeHThI TEOPHH IPYII U TOYEYHbIE¢ IPYNINbI CUHMMETPUM. ['PYIIIOBBIE aKCUOMBI,
noctpoeHue Tabmuubl (kBaxpara) Keitnu; rpymnmoBsle cBOHCTBa. BBIBOI TOYEUHBIX TpymHI
cummetpun. OO0O3HAYEHHE TOYEUHBIX TPYII CUMMETpUH B cumBoiiuke bpase, lsndnuca u
I'epmana-Morena. KoopauHatHble cucteMbl B Kpucramiorpaguu. Kareropum u CHHroHMH
KpUCTAJUIOB. Y CTAaHOBKA KPUCTAJLJIOB.

Pa3nea 2. IIpocTbie (popMbl M MOP(OreHe3 KPUCTALIOB

MeToabl Kpuctauiorpapuyeckoro MHAMUMPOBAHUA. HIEKCH U CHMBOJIBI Y3JIOB,
pébep u tutockocteil (rpaHeif) kpucramioB. Ilapamerper Belicca u cumBonsl Muiepa.
YeThIpeXUHACKCOBbIE OCH TEKCaroHaJlbHOW CHHTOHHMM, WHJEKCHl bpaBe; CHMBOJBI pedep
reKCaroHaJbHbIX KPUCTANIOB. EqMHNYHASA IrpaHb B KpUCTAJIJIaX Pa3HbIX CUHTOHUM. 3aKOH 30H.

IIpocThie popMbI KPUCTANIOB M KOMOMHAUMHU NPocThiX (opm. IIpocteie Gpopmbr B
KJaccax C eIMHUYHBIM HampaieHueM. llpocteie Qopmbl B Kiaccax ©0e€3 eIMHUYHBIX
HamnpapyieHu. OCHOBbI TOHUOMETPHUH.

OcHOBHBIE 3JIEMEHTbI POCTAa KPHUCTAIOB. [IpHunMHBI W YCIOBUS 0Opa3OBaHUS
KpucTayioB. MexaHu3Mbl pocta KpuctamioB. DakTopsl, BiHUsIONIME HA OOJMK KPHUCTAJUIOB.
Mopdomnoruueckue OCOOCHHOCTH pealibHBIX KpPUCTAJUIOB: CKYJIBOTYpa TpaHEell Kpucraiia,
dbopMBI pocTa KPUCTAJUIOB, CPOCTKH KPUCTAJIOB, CHMMETpHsI JBOIHNKOB. KpaTkue cBeneHus o
crioco0ax BBIPAIMBAHMS KPHUCTAIJIOB M YIPABJICHUS WX BHEIIHUM OOJMKOM B NPHJIOKEHHH K
HaHOMaTepHaJaM.

Pa3nes 3. OCHOBBI KPHCTALNIOXUMHH U (pr3HYecKHe CBOHCTBA KPUCTALJIOB

CuMMeTpUsi KPUCTAUIMYECKOH CTPYKTYpbI. [IpocTpaHcTBeHHass pemi€Tka, sUeku
BpaBe. OTKpbITBIE 37IEMEHTBHI CHMMETPHH: BUHTOBBIE OCH, IIJIOCKOCTU CKOJIB3SIILIEr0 OTPAKEHUS.
B3auMopeiicTBrEe 3aKpBITBIX U OTKPBITBIX JIEMEHTOB CUMMETpUU. [IpocTpaHCTBEHHBIE IPYIIIIBI
CUMMeTpUH; 00O3Hau€HHE W BBIBOJA IPOCTPAHCTBEHHBIX TIpynn cuMmMeTpuu. llocTpoenue
rpaduKOB MPOCTPAHCTBEHHBIX rpynil. [IpaBuIbHbBIE CUCTEMBI TOYEK U UX XapaKTEPUCTHKH.

OcHoBbI KpHcTANLI0XUMHUH. KOOpAMHALIMOHHBIE YNCIIa, KOOPAUHALMOHHBIE TIOJIUDIPHI,
quCcia0 (POPMYNIBHBIX €AUHUI. THUIBI XUMHUUECKON CBSI3U B KpucTauiax. [[noTHelmye mapoBbie
YIAKOBKU B KpHcTauiax. M30CTpyKTYypHOCTh, M30THNMS, reTepoTunus. OCHOBHbBIE KaTeropuu
KPUCTAIIOXUMUM: MopdoTponusi, nonuMopdusm, nonutunus, uzomoppusm. Komnouansie
KPUCTAJUIBI KAK YACTHBIN IIPUMED IUIOTHENIICH IapOBOU YIIAKOBKHU.

HecoBepmiennble kpuctaaabl. Hanpsoxkenus, nedpopManuu U yopyrocTb KpUCTAIJIOB.
CKkonbXeHHe, 3JIeMEHThl W HE3aBUCHUMBIE CHUCTEMBbI CKOJbXeHUS. JleekThl ymakoBKH U
YacTUYHBbIE JucIOoKauuu. Jlucimokanuu B Hambojee XapaKTEpHBIX KpUCTaIOrpapuiecKux
cTpykrypax. Toueunsle aedexrtsl. [IBoliHukoBanue. OcOOEHHOCTH MPOSBICHHUS CTPYKTYPHOTO
HECOBEPILEHCTBA B HAHOKPUCTAIUNIMYECKUX MaTepuanax U KOJUIOUIHBIX KpUCTaJLIaxX.

Pu3nyeckHe CBOMCTBAa KPUCTALIOB. CKalspHbIe, BEKTOPHBIE U TEH30PHBIE CBOMCTBA.
CBs13b ONITUYECKUX, ANEKTPUUYECKUX U MATHUTHBIX CBOMCTB CO CTPYKTYPOM KpUCTaIa.

Metoabl ncciel0BaHUSA BHYTPEHHEr0 CTPOCHUS KPUCTALIOB. MeTo/1bl HCCIe10BaHus
CTPYKTYpbl KpUCTAJUIOB. /IndpakMOHHbIE M CHEKTPOCKONUYECKHE METOAbl B NMPUIOKEHUH K
UCCIICIOBAaHUIO HAHOMAaTepHalioB. AHalIM3 JaHHBIX JU(PPAKIWU PEHTTCHOBCKUX JIydyed u
HEUTPOHOB.
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4 O0beM yueOHOH TUCHUILINHBI

O0beM TMCUMTLTHHBI
Buna yueOHoii padoThI Axax, | Actp.
3E
4. 4.
O0mast Tpy10eMKOCTh JUCHUIIIIMHBI 4 144 108
KonTakTHas padoTa — ayIMTOPHBbIE 3aAHATHS: 1,42 51 38
B TOM 4HCJe B (popMe NPAKTHYECKOH MOAT0TOBKH 0,11 4 3
[Tpaktuueckue 3ausatus (113) 1,42 51 38
B TOM 4ucCJIe B OpME NPAKTUYECKON MOATOTOBKU 0,11 4 3
CamocTosiTesibHasi padoTa 2,58 93 70
KonTakTHas camoctosiTenbHas paboTa 258 0,4 0,3
CaMOCTOSITETbHOE U3YYEHUE PA3/ICIIOB TUCIUTIIINHBI ’ 92,6 69,7
Bua uTOroBoro KOHTpoJIf: 3adeT ¢ OLEHKOH

AHHOTaNUs padoyeil NPOrpaMmMbl JUCUUIIIIMHBI
«IIpouecchbl Ha MOBEPXHOCTH pa3aena ¢as»

1 Hear aucHUUIMHBI — (QOPMHUPOBAHUE COBPEMEHHBIX  (DU3MKO-XUMHUYECKUX
IPEJICTaBICHUA O MpueMax M MeETOJaX, NPUMEHSEMBIX IPU H3YYEHHH M HCIOJIb30BAaHUU
HaHOCTPYKTYPUPOBAaHHBIX CHCTEM M CHCTEM, COJAEP)KAIIUX HAHOOOBEKTHI, (pOpMUpOBAaHUE Y
CTYZICHTOB KOMIUIEKCHOTO MPEJICTaBICHH O Ipolieccax, IPOTEKAIOIUX Ha IpaHuIle pasaena ¢a3
B HAHOCHCTEMAX.

2 B pesyabTaTe H3y4eHUs] JUCHHUILUINHBI 00y4aI0UICS TOJI/KEH:

Obnadamye cneayomUMU KOMIIETEHIIMAMU U UHIUKATOPaMH UX JTOCTUXKEHU:

VYK-1.1; VK-1.2; YK-1.3; T[IK-7.2.

3namo:

- TEOPETUYECKUE OCHOBBI KHHETUKHM IIPOLECCOB, IPOTEKAIOIIMX HA IOBEPXHOCTH
HAHOYACTHI] U B CUCTEMAX C HAHOYACTHUIIAMH;

— OCHOBHBIEC METOJIBI MOJTYYECHHS BBICOKOYCTOMYNBBIX HAHOCUCTEM C BBICOKOW YAEIBbHOU
Mesk(azHOM MOBEPXHOCTHIO;

— 3aKOHOMEPHOCTH BIIMSIHMSI CBOMCTB MeX(pa3HOW IOBEPXHOCTH HA KHUHETHKY U
KBa3UPAaBHOBECHE IIPOLIECCOB, IPOTEKAIOIINX B HAHOCUCTEMAX.

Ymems:

- aHaIM3MPOBAThH BIMSHHUE IMPOIECCOB, MPOTEKAIOMINUX HAa MEX(a3HOU MOBEPXHOCTH B
HAaHOCHCTEMAaX, Ha UX YCTOMYUBOCTB;

— paccuMThIBaTh MapaMETPhl, BIMSIONIME HA YCTOMYMBOCTh JUCIEPCHM HAHOYACTHUII, U
CKOpPOCTH TPOLIECCOB JECTa0MIN3aAINH;

— HaxOIWTb U UCIOJIb30BATh JIUTEPATYPHBIC HCTOUHUKH, 0a3bl TaHHBIX U KOMMEpPYECKHe
pOrpaMMHbIE HPOAYKTBHI, M PpEIIaTh 3aJauyd MPOTHO3MPOBAHUIO CBOMCTB HAHOOOBEKTOB C
y4ETOM TapamMeTpoB MeX(pa3HOM MOBEPXHOCTH;

— TNpPHUMEHAS TEOPETHUYECKUE 3HAHUs, ONpeAessaTh 3(PQPeKTHBHbIE MyTH CTAOMIM3ALMU
HAHOYACTHI] U HAHOMATEPHAJIOB.

Braoemy:

- MeToJaMH paboThl C HAYYHO-TEXHUYECKOH, CIIPaBOYHON JINTEPATYPOil U 3JIEKTPOHHO-
OMONIMOTEYHBIMH pecypcaMu 110 TEOPETHUYECKUM acCHeKTaM IPOLECCOB, MPOTEKAIONIMX Ha
Mek(a3HOM MOBEPXHOCTH HAHOYACTHI] U HAHOMATEPUAJIOB;

— OCHOBHBIMU METOJaMHU CTa0MJIM3allM¥ HAaHOYACTUL[ M HAHOMATEpUAJIOB Pa3IMYHON
IIPUPOJIBI, TUCTIEPCHOCTH U CTPYKTYPBI;

— OCHOBHBIMH NPHEMaMU HAXOXKICHHS U UCIOJIb30BAHUS CIIPABOYHBIX JINTEPATYPHBIX U
KOMITBIOTEPHBIX 0a3 JMaHHBIX IO MpoIeccaM, MPOTEKAIOUIMM Ha MeX(pa3HOW MOBEPXHOCTH
HAaHOYAaCTHI] U HAHOMATEPHAJIOB.

3 KpaTkoe coaep:kanmne IUCHUNIHHBI
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Pazgean 1. TepMoanHaMHKa M KMHETHKA NPOLECCOB HA NMOBEPXHOCTH HAHOYACTHIl M B
CHCTEMAX ¢ HAHOYAaCTHIIAMM

1.1. Beenenue B TepMOJMHAMUKY HAHOCUCTEM. TepMOAMHAMUYECKHE XapaKTEPUCTUKU
noBepxHocTU. [loBepxHOCTHAsE »HEprus, IMOBEPXHOCTHOE HaTsbKeHWe. KBa3zupaBHOBecHe B
JUCIIEPCHBIX CUCTEMAX C HAHOYACTULIAMU U HAHOCTPYKTYPHUPOBAHHBIX CHCTEMaX. 3aBUCUMOCTh
MTOBEPXHOCTHOT'O HATSKEHUS OT pa3MepoB HaHOYacTULl. CTpyKTypa MOBEPXHOCTHOI'O CIOS.

1.2. TepMonuHaMuyeckass WM KHHETHYECKas  YCTOMYMBOCTH  HAaHOCHCTEM.
Camonpou3BOJIbHOE  YMEHBIIIEHUE  TOBEPXHOCTHOM  dSHepruu  HaHocucTeM. CrmocoObl
cTabuIn3aluy HAaHOYACTHIL.

1.3. AncopOuusi B HaHOCHUCTeMax. BrusHuMe H30bITKa MOBEPXHOCTHOM JHEPIUM Ha
ancop6Omuto. IloBbimieHHass aacopOIMOHHAS AaKTUBHOCTh HaHOYACTHIl. V3MeHEeHWEe CBOWCTB
MOBEPXHOCTH HAHOYACTHIL B PE3YJIbTaTe aJCOPOIUH.

1.4. OOGpa3oBaHHe€ H CTPOEHHE JBOWHOIO SJEKTPUUYECKOTO CJIOS Ha IOBEPXHOCTH
HaHovacTul. (OcCOOEHHOCTH CTPYKTYphl JIBOMHOTO JJIEKTPUYECKOTO CJIOS C  y4eTOM
JUCKPETHOCTH KPHUCTAJUIMYECKOM TOBEPXHOCTHM HAHOYACTUL. Pacder TONIIMHBI JIBOWHOIO
AIIEKTPUYECKOTO CJIOS TPU PA3JIMYHBIX HOHHBIX CHJIAX BOAHOM (pa3bl W COIMOCTaBJICHUE
MOJIyUEHHBIX BEJIMYMH C pa3MepaMd HAHOYACTUI. JJEKTpOCTaTH4YecKass CTaOuIM3aIus
HAHOYACTHI] 1 HAHOOOHEKTOB.

1.5. ArperatuBHas ycToilumBocTh HaHocucteM. Kiaccuueckas teopus JIOO wu
COBpEMEHHBbIE  MpeJACTaBiIeHHUs 00  arperaTuBHOM  ycroifumBoctu. Pacuer sHeprum
MEXMOJIEKYJIIPHOTO B3aUMOJEHCTBHS B 3aBUCHUMOCTH JJI1 HAHOYACTHUILl Pa3JIMYHOTO pa3Mmepa B
3aBUCUMOCTM OT PpAcTOSIHMS Mexay HUMH. CHIKEHHE DSHEPIMM MEKMOJIEKYIISIPHOTO
B3aUMOJICHCTBUSL C YMEHBIIEHHEM pa3MepoB HaHodacTHll. llocTpoeHume KpHBBIX MAapHOIO
B3aMMOJEHCTBUSL B 3aBUCMMOCTH OT pa3MEpOB HAHOYACTHI], MOHHOW CWJIBI M BEJIWYHMHBI
I"amakepa.

1.6. Kunetuka arperauuu HaHouacTul. Teopus CmonyxoBckoro. Pacduersl m3MeHeHuUs
KOHIICHTpAIluii MOHOMEPOB, TMMEPOB U TPUMEPOB OT BpeMeHU. OTInYus OBICTPO M MEIJICHHON
arperaiyy, BIMsSHUE BeTMYUHBI TOTEHIIMAILHOTO 6apbepa Ha CKOPOCTh arperamuy.

BbpoyHoBCckoe nBH)KEHHWE HAHOYACTHIl. 3aBUCUMOCTb OPOYHOBCKOI'O JBHKEHHUS OT
CBOWCTB HAHOYACTHUI] U JUCIIEPCUOHHON CPE/bI.

1.7. CenumeHTamusi B CHCTEMaxX, COJEpKAaUX HAHOOBEKTH. CeauMeHTalMOHHAS
yCTOMYMBOCTh HaHOcUCTeM. CeauMMeHTAlMOHHO-1n((y3HOHHOE paBHOBECHE B CHCTEMaXx,
colepkaliux HaHoudacTHIpl. CeauMEHTAllMOHHO-arperaTuBHble NPOGUIM B CHCTEMax C
HAaHOYACTUIIAMU - CIOCOOBI 3KCIIEPUMEHTAIBHOr0 uccienoBanus. OmnpeneneHue pa3MepoB
YacTHUII TPU CEAUMEHTAIIMH B TPABUTALIMOHHOM U LIEHTPOOECKHBIX MOJSIX. Y IbTpalleHTpUyTH.
Pazgen 2. Onruyeckue  cBOMCTBA  HAHOYACTHL, PeOJIOTHYECKHe  CBOICTBA
HAHOMATEPHAIOB, HAHOCTYKTYPHMPOBAHHBIX CHCTEM

2.1. OnTuyeckue CBOMCTBA Pa3IMUHBIX HAHOYACTUI[ U HaHOMaTepuasnoB. Onruueckue
CBOMCTBAa B 3aBHCHUMOCTH OT pa3Mepa HaHodacTull. OcoOEHHOCTH MPUMEHEHHs] 3aKOHOB
JlamGepra-byrepa-bepa u Penest B mucmepcHbIX cucTeMax ¢ HaHouyacTHnamu. OnTudeckue
METO/bI UCCIIETOBAHUS HAHOYACTHIL.

2.2. CTpyKTYypHO-MEXaHUUYECKHE CBOMCTBA HAHOMATEPHAIOB, HAHOCTYKTYpPHUPOBAaHHBIX
CUCTEM U CHCTEM, COAepXkallux HaHodacTUIbl. CBOOOJHOIUCIIEPCHBIE U CBSI3HOAUCIIEPCHBIE
HaHocuCcTeMbl. OCOOEHHOCTH HAHOCTPYKTYPUPOBAHHBIX JUCIIEPCHBIX CHCTEM.

4 O0beM yueOHO# JUCUUIIJIMHBI

O0beM TMCUMTLTHHBI
Buna yueOHoii padoThI Axax, | Actp.
3E
4. 4.
O01mast Tpy10eMKOCTh JUCHUIIIIHHBI 5 180 135
KonTakTHas padoTa — ayIMTOPHBbIE 3aAHATHS: 0,94 34 25
B TOM 4ucJie B popMe NpakTHYECKOH MOATOTOBKH 0,11 4 3
Jlexiun 0,47 17 12,5
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[Tpaktuueckue 3ansatus (I113) 0,47 17 12,5

B TOM 4YHcCIIe B (hOpMe IPAKTUUECKON TTOATOTOBKH 0,11 4 3
CamocrosiTesbHast padoTa 3,06 110 83
KonTakTHas camocTosiTesnbHas padoTa 306 - -
CaMocCTOATEIbHOE N3YUYEHHE PA3ESIOB JUCLIUIIINHBI ' 110 83
JK3aMeH 1 36 27
KoHTtakTHas paboTa — MPOMEKYTOUHAS AaTTECTAIIHS 1 0,4 0,3
IToaroroBka K sK3ameny. 35,6 26,7
Bua uToroBoro KOHTpoJIf: IK3aMeH

AHHOTaNUs padoyeil NPOrpaMmMbl JUCHHUIIIIMHBI
«Tepmuyeckuil aHAIU3 HAHOMATEPHATOB)

1 Heap aucuunauHbl — GOPMUPOBAHKUE Y CTYIAEHTOB KOMILJIEKCHOTO MPEACTABICHUS O
BO3MO>KHOCTSIX TEPMHUECKOT0 aHAJIN3a JUIsl UCCIIEI0BAaHUS HAHOMATEPHUAJIOB.

2 B pe3yabTaTe H3yuyeHHUs JUCUMILIMHBI 00y4AIOIIHUIACH 10JIKEH:

Obnadamye cleayOMUMU KOMIIETEHIIMAMHU U UHIUKATOPAMH UX JTOCTHUKCHUS:

[1K-7.1; I1IK-7.2; TIK-7.3.

3namo:

- KJ1accu(UKAIMIO METOJ0B TEPMUUECKOTO aHAIN3a;

- (hU3MYECKO-XMMUYECKHE OCHOBBI TEPMUUYECKOTO aHATTN3a MATEPUATIOB;

- YCTPOMCTBO U MPUHLHUI paOOTHI OCHOBHBIX METOAOB TEPMHUUYECKOTO aHAIN3a;

- BIMSIHUE YCJIOBUM IPOBENIECHUS SKCIEPUMEHTA HA PEe3yIbTaThl TEPMUUYECKUX METOJIOB
aHaIN3a;

- BOBMOKHOCTH M 00JacTH NPHUMEHEHHMS TEPMHUYECKHX METOJIOB aHaiu3a JUIs
UCCJIEIOBaHHsI HAHOMATEPHUAJIOB.

Ymemo:

- aHAJIM3UPOBATh PE3yJbTaThl, IOJYYEHHBbIE C TOMOIIBIO PA3IUYHBIX METOJIOB
TEPMHUECKOI0 aHaJIN3a;

- KOPPEKTHO paccUUTHIBATh (bu3NKO-XUMHUYECKHE (KUHETHYEeCKHE u
TEPMOJMHAMHYECKHE) TMapaMeTpbl 1O JaHHBIM TEpPMOTpaBUMETpHH U U epeHIHaTbLHO-
CKaHUPYIOLIEH KaJOPUMETPUH;

- opmynHrpoBaTh TEXHUYECKHE TPEOOBAHUS K 00BbEKTaM HCCIICIOBAHUSI.

Braoemu:

- IPUHLIMIIAMU TIPOBEJICHUSI 3KCIEPUMEHTAa M CTAHAAPTHBIMU METOJMKAMHU aHaIu3a
HAaHOMATEepHaJlOB  METOJOM  TepMOrpaBUMETpuH UM AuddepeHlrnarbHO-CKaHuPYIoei
KaJIOPUMETPUH;

- METO/IaM{ TEPMOKUHETUYECKOTO aHaIH3a.

3 KpaTkoe coaep:kanue IUCHUNIHHBI

Pazgen 1. OcHOBHBIE MeTOAbI TEPMHUYECKOT0 AHAJIM32 HAHOMATEPHUAJIOB

HcrTopus v 3ransl pa3sBUTHA TEPMHYECKHX MeTOA0B aHaau3a. Meron Jle-lllarense.
OcCHOBHBIE BHJIBI TEPMHUYECKOTO aHanu3a: TepMmorpaBumerpudeckuii anamms (TT'A),
muddepennmanbHo-repmuyecknii  ananu3z  (ATA) u  nuddepennmanbHas —CKaHUPYIOIIAS
kanmopumetpust (JICK). IlpunnunuansHoe yctpoiicTBo aepuBaTorpada. OCHOBHBIE 3a/lauu
KJIACCUYECKUX METOJOB TEPMHUYECKOIO aHalIn3a MarepuanoB. (DU3MKO-XMMHUYECKHE OCHOBBI
TEPMHUECKUX METOJIOB aHayn3a. J[MHAMUYEeCKHl M H30TepMUYECKHE PEXUMBI TEPMHUUYECKHX
MeTo0B aHanau3a. O0IacTH MPUMEHEHHS TEPMUYECKUX METOIOB aHAJIN3a HAHOMATEPHAJIOB.

TepmorpaBumerpuuecknidi aHaam3. OCHOBBI METOJA TEPMOTPABUMETPUUECKOTO
ananu3a. [Ipunnun ycrpoiictBa npudopa TI'A. Kpussie TI'A. Bocnipou3Boauiock U TOUHOCTh
merona TI'A. BiusiHue ycioBusi MpoBeaeHUs JKcnepuMmeHTa Ha pe3yabTaTthl TI'A. CrmocoOsl
OIpeIeNICHUs] TEMIIEPATYpPHBIX UHTEPBAJIOB Pa3JI0kKEHHS BEILIECTB, ONPEAEICHUE TOTEPH MACCHI.

JAuddepenunaibHo-repmudeckuii anammu3. OcHOBBl MeTona auddepeHnraibHO-
TEpMUYECKOro aHanuza. YpaBHenue Kupxroda. [Ipunmun ycrpoiictBa npudopa JITA. Kpussie
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ATA. TIlpeumymectBa u Henoctatku JTA. Temnonepenoc. TpeGoBaHHs K 3TaJOHHBIM
obpasiam.

JMuddepenunaibHo-ckanupywmas kaaopumerpusa. OOmactu npumenenus JICK.
CriocoObl  ompezienieHusl TEeMIEpPaTypHbIX HWHTEPBAJIOB pa3jIoKEHUs BEIIEeCTB M (Da30BbIX
nepexonoB. KonuuecTBeHHOE oOlpenesieHue TEemIoBbIX 3(¢exToB. MccnenqoBanne KHUHETUKU
peakuuii TepMUYECKOro pasznoxkeHus Marepuanon. Pazuuna mexny JATA u JICK. CuHxpoHHBII
tepmuueckuii ananmu3 (CTA) maTepuanos.

Pazgen 2. IlpakTuyeckoe HCIOJb30BAaHHE TEPMHYECKMX METOA0B AaHAJM3A
HAHOMATEPHJIOB

AnnaparypHo-TeXxHH4YecKoe 0(popMIiIeHHe TEPMHUYECKOro aHaamu3a. Tumnsl Tepmornap,
MCIIOJIb3YEMBIX IIPU IPOBEACHUU TEPMUYECKOTO aHaIU3a. TUIIIH [UIs IPOBENEHUS TEPMUUECKOTO
ananmu3a. COBMECTUMOCTh TEpMOIIAp U TUTIIEH ¢ uccneayeMbiMu Matepuanamu. [leun — obmactu
MIPUMEHUMOCTH MeYEH pa3IuyHON KOHCTPYKIIUH.

IkcnepumenTanbHble KpuBble TT-JICK u apredaxrsl. BiausHue ckopoctu peakiuil
U YCJIOBHS NPOBEJNCHMS SKCIEpUMEHTa (pa3Mep THUIIA, GOpMBI Jepxkarens, IpoObl, CKOPOCTU
HarpeBa, BIUsSHHE aTMocdepsl B meun) Ha ¢opmy nuddepeHnuansHoi KpuBoil. Mcrounnku
OIMOOK U MOTpeIIHOCTel NpU NPOBEICHUM TEPMUYECKOro aHaiau3a. BiusHue Gopmsl Turis u
BO3MOXKHOTO JIBHKEHHUsI oOpasua. Jlpeiid m koHBekuus. ApTedaxTsl, BbI3BaHHbIE U3MEHEHUEM
BHEIIHUX YCIIOBHIA.

IIpumeHeHne TepMUYECKMX METONOB /IS AaHAIN3a HAHOMaTepHuauoB. MccienoBanue
MJABJICHUST HAHOYACTUI[ METAUIOB C TMOMOIIBI TepMUYECKUX MeTonoB aHamm3a. CTA
KOMITO3ULIMOHHBIX MaTepUaoB. HccnenoBanue KOJIMYECTBEHHBIX  XapaKTEPUCTHUK
HaHOMAaTEepHaJIOB METOJIaMU TEPMHUUECKOr0 aHaau3a. BiusHue pa3nuuHbix (pakTopoB (mpumecH,
XMMHUYECKHE B3aUMOJICHCTBUA, aTMocepa TMe4yd) Ha TOYHOCTh KOJUYECTBEHHOTO U
Ka4eCTBCHHOI'O aHAJIN3a.

Paznen 3. KoMmmiekcHble MeTOAbl aHAJM3a HAHOMATEPHAJOB M COBpPEMEHHbIC
TeHJACHU MU PA3BUTUA TEPMHYECKOI0 aHAIN3a

TepMokuHeTHYeckHii aHaaum3. be3anpuopHble M MOAETH-00YCIOBICHHBIE METO/IbI
TEPMOKMHETHYECKOTO aHanu3a. OnpenerneHrne >HEPruM AaKTHBALMM PEAKLIUU  Pa3JIOKECHUS
metomamu OzaBa-OnuaH-Yoima u Kuccuamkepa. OcoOEHHOCTH WCHOIB30BaHUS JTAaHHBIX
TEPMOIPABUMETPUYECKUX M KaJTOPUMETPUYECKUX HccienoBaHuil. OCOOEHHOCTH INPOBEINCHUS
MO/JIENIb-00YCIIOBICHHOTO aHAIIN3A.

AHanu3 BeileJuBIIMXCS ra3oB. CoBMenieHrne npuOoOpoB TepMudeckoro ananusa ¢ MK-
®ypbe u macc-cnektpomerpamu (MC). CTA-UK-®ypee: npunmmn paboTsl U 001acTu
npumenenus. CTA-MC: mpuniun paboTel 1 00J1aCTH TPUMEHEHHS.

Juiaaromerpusi. Xapakrepuctuka Merona. OnpeneneHne N3MEHEHUH JJTMHBI 00pas3IoB
IIPY HATrPEBE U OXJIAXKACHUH UIIU IIPA U30TEPMHUUYECKOH BbIIEpKKE. TeMIepaTypHblii KOHTPOJIb B
nunatomerpe. [pon-kanopumerpus. CriocoObl onpeaeseHns TeI0EMKOCTH MaTepHAaIOB.

TenapeHuun  pasBUTHS  TepMHYECKOro  aHaiau3a.  OCHOBHBIE  IIPUHIIMIIBI
TepMOMaruuToMeTpun. TepmocoHoMeTpus. Beicokoremneparypubiii ontudeckuit JITA u ero
aHajord. MeTon Ja3epHOM BCHBIMIKK: TPUHIMITHAIBHOE YCTPOHCTBO Tpubopa, (u3nko-
XUMHYECKHE OCHOBBI, IPUMEPHI IMPUMEHEHUs. Meroa TIperlux I[IUT. BbicokoTOYHOE
M3MEPEHHE TEIIOBBIX TOTOKOB.

4 O0beM yueOHOH THCHUILINHBI

O0BbeM U CIHUIIINHEI
Buj yueOHoi padoThl Axan, | Acip.
3E
4. 4.
O01mas TpyA10eMKOCTh TN CIUNIHHBI 4 144 108
KonTakTHasi paboTa — ayIMTOPHbIE 3aHATHS: 1,42 51 38
B TOM 4HCJe B (popMe NPAKTHYECKOH MOAT0TOBKH 0,11 4 3
Jleknun 0,47 17 13
[Tpaktuueckue 3ansatus (I113) 0,95 34 25
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B TOM 4ucJIe B OpMe NPAKTUYECKON TOATOTOBKU 0,11 4 3
CamocTosiTesibHasi padoTa 2,58 93 80

KonTakTHas camocrosiTenbHas paboTa 258 0,2 0,15
CaMOCTOSITETbHOE U3YYEHUE PA3/ICIIOB TUCIUTIIINHBI ’ 928 79,85
Bua kouTpoJs: 3ader

AHHOTanuA padoyeil MpPOrpaMmbl AU CHUNIMHBI
«MeToabl MEXaHOXUMHM»

1 Heap AMCOMIUIMHBI — TPUOOpPETEHHE CTYACHTAMH 3HAHUN O MEXaHOXUMHUYECKUX
METOJaX IMOJIy4eHHUs HaHOMATepHalloB, MEXaHHU3MaX MEXaHOXMMUYECKHX peakluu, O
MEPCIIEKTHBHBIX 00JIACTAX MPUMEHEHHUS MEXaHOXUMUYECKIX METOJIOB.

2 B pe3yabTaTe H3yuyeHHUs JUCUMILIMHBI 00y4aIOIIHUIACH 10JIKEH:

Obaaoams CleNyOMUMA KOMIETSHIIMSIMA U WHIUKATOPAMH UX JOCTUKCHUS:

[1K-7.1; I1K-7.2; T1IK-7.3.

3namo:

- KJ1accu(UKAIMIO METOJI0OB MEXaHOXMMHYECKOTO MOTYYeHHUs] HAaHOMaTepHaioB, GU3UKO-
XUMUYECKHE OCHOBBI MEXaHOXUMUU;

- YCTPOMCTBO M MpUHUUN pabOThl OCHOBHBIX NPUOOPOB, HCHONB3YEMBIX B
MEXaHOXMUMHYECKOM CHHTE3E.

Ymemy:

- KOPPEKTHO paccYuThIBaTh (UBUKO-XUMHUYECKHE (KUHETHYECKHE u
TEPMOJMHAMHYECKHE) TTapaMeTphl MPOBEACHNUS MEXaHOXUMHUUECKHUX MIPOIIECCOB

- bopmynupoBaTh TeXHUYECKHE TpPEOOBaHUS K TMPOBEICHUIO MEXaHOXHUMHYECKOTO
CHUHTE3a U MOTYy4aeMbIM IPOAYKTaM.

Braoemsy:

- IPUHIUIAMH  TPOBEJEHUS  JKCIEpUMEHTa U  CTaHAAPTHBIMH  METOAMKAMU
MEXaHOXUMHYECKOTO MOTy4YEeHUs] HAHOMATEPUAJIOB;

- METOJaMHU PabOTHI C HAYYHOU JTIUTEPATYPOH M JIEKTPOHHO-OMOINOTECUHBIMU PECYpCaMU
M0 TEOPETUYECKUM U TEXHOJOTMYECKUM aClEeKTaM MEXAaHOXMMHUYECKOrOo  MOIYyYEHUs
HaHOMAaTepHaJoB

3 KpaTkoe coaep:kanne TUCHUNIHHBI

Pa3zgen 1. MexanoxuMusi M HAHOTEXHOJIOTUSA

Mexanoxumus TBEpAOro rena. Mcropus MexaHOXUMUH.

Teopun m wmomenun B MeXaHOXMMHHM. MexaHudeckas axkTUBauus. TepMOIWHAMHUKA
MexaHoxuMmuu. KuneTnka MEXaHOXMMUYECKUX PEAKIUN.

OcHoBHble  (akTOpbl,  BiAUAOIME Ha  A(PPEKTUBHOCTH  MEXaHOAKTHUBAIIMH.
TexHONMOrMYECKHEe aCNeKThl MexaHoakTuBaIuK. [loTpebiieHne YHEPTruu Py MEXaHOAKTUBAIIUU.
3arpsi3HEHUsT TIpM  MEXaHOAKTUBAIMU. TemieparypHble BO3JICUCTBUA. ArjomMepanus H
arperanus. O00opyJIoBaHHe Ui MEXaHOAKTHUBAlUU. BuOpaimonHble MenbHUIBL. [l1anerapHbie
MeJbHUIIBI. MUKCEpHbIE METbHUIIBI. ATTPUTOPHI (IIaPOBHIE METbHULIBI).

Paznen 2. Metoasl aHa/IM3a HAHOMATEPHAJOB B MpPoleccaX MeXaHOAKTHBAIUM.
MexaHoxumuueckasi nepepadorka Teepaoro reja. MexaHoxumMusi B IPOMbIIIIEHHOCTH.

MeTtosl aHanM3a U UACHTH(PUKAIIUNT HAHOMAaTEpHUaIOB B MexaHOXuMuu. MHppakpacHas
cnektpockonusi.  PeHtreHoBckas — (oTOaeKTpoHHass — cnekTpockomus.  CkaHUpyromiast
AJNIEKTPOHHAsS cHeKTpockonusi. CKaHUPYIOIIasi TYHHENbHAs CIEKTPOCKOMHUS. ATOMHO-CHUIIOBAs
MUKpockonus. TpaHCMHCCHOHHAs 3JEKTPOHHAs MHUKpOCKOMUs. PeHTreHoBckas audpakuus.
MeccbayapoBcKast CIIEKTPOCKOIUS. DIEKTPOHHBIN MapaMarHUTHBIA PE30HAHC.

Mexanoxumuueckas rnepepadboTka TBepAoro teia. MexaHOXMMHYeCKOe BOCCTaHOBJICHHUE.
MexaHoxumudeckass TmepepaboTka TBEpIOTO BEIIeCTBA B JKUAKOCTH. M3MmenbueHWe U
BbIILIE€JIaYMBAHNE, MEXaHOXUMUYECKOE BbIIIETaUMBaHHE.

OtnenpHBIC 00JIACTH IPUMEHEHHSI MeXaHOXUMUU. [lepepaboTka MOIE3HBIX HCKOMAEMBIX.
JloOpiBarommass  Metautyprusi. XUMHYeCKas HWHXKEHepusa. YTONbHAas IMPOMBIILIEHHOCTb.
CrpoutenbHasi MPOMBIIIEHHOCTh. ATpokynsTypa. @apmarneBtuka. [lepepaboTka 0TX010B.

4 O0beM yueOHO# JUCUHMIIJIMHBI
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O0BpeM U CIHUIIIINHEI
Buj yueOHoi1 padoThl Axan, | Acip.
3E
4. 4.
O0mas TpyA0eMKOCTb 1M CHMILJIMHbBI 2 172 54
KonTakTHasi paboTa — ayIMTOpPHbIE 3aHATHS: 0,94 34 25,5
B TOM 4HucJje B GopMe NPAKTHYECKOH MOATOTOBKH 0,22 8 6
Jlexiun 0,47 17 12,75
[Tpaktuueckue 3ausatus (I113) 0,25 9 6,75
JlaGoparopusbie padotsl (JIP) 0,22 8 6
B TOM 4YHCIIe B (hopMe MPaKTUIECKON MMOATOTOBKH (npu Hanuuuu) 022 8 6
CamocrosiTesbHasi padora 1,06 38 28,5
KoHTakTHas camocTosTenpHas pabora 0,4 0,3
1,06
CaMOCTOSITETbHOE U3YYEHUE PA3/ICIIOB TUCIUTIIINHBI 37,6 27,7
Buja xkoHTpOJIS: 3ader ¢ OeHKOMH

AHHOTauA padoyeil MPOrpaMMbl JUCHHUIJIMHBI
«Pu3dnyecKue 1 XMMHUYeCKHe CBOICTBA HAHOMATEPHAJIOBY»

1 Heap qucHUMUIMHBI — pUOOpEeTEHHE 3HAHUN, YMEHHUH, BIaJeHUH U (HopMHUpOBaHUE
KOMIETEHIIM B 00JacTH TEOPHUM W TMPAKTUKH HCIOJIB30BaHUS HAHOTEXHOJIOTMHA U CO3JaHUS
HAHOMATEpPHAaJIOB, CBONCTB HAHOMATEPHUAJOB, WX IEPCHEKTUBHBIX oOJacTeld NMPUMEHEHUS U
HaIMpaBJICHUW aJbHEUIIEr0 pa3BUTHS.

2 B pesyabTaTe H3y4eHUs] UCHHUILUINHBI 00y4aI0UICS TOJI/KEH:

Obaaoams cliefyOmUMU KOMIETSHIIMSIMU U HHAUKATOPAMH UX JOCTUKECHUS:

I1K-7.1; I1IK-7.2; T1IK-7.3; T1K-8.1; I1K-8.3.

3namo:

—COBpEMEHHbIE Hay4YHbIE TOCTH)KEHUS U MEPCIEKTUBHbIE HaNpaBieHUs: paboT B o0nactu
(GUBHYECKUX U XUMHUYECKHX CBOMCTB HAHOMATEPHUAJIOB;

—COBpPEMEHHBIC TPEJACTABICHUS O (U3UKO-XUMHUYECKUX MEXaHU3Max M Ipoleccax,
MPOTEKAIOIIUX MPU UCIIOIb30BAHUA HAHOMATEPHUAJIOB;

—(U3UKO-XMMHYECKHE  CIOcOObl  yIpaBleHUS  CBOWCTBaMHM  HaHOMAaTepUasoB,
Mo (pHUKAIIF HAHOMATEPUAIIOB;

—TPOTHO3UPOBAHKUE PA3BUTHS (DYHKIMOHAIBHBIX HAHOMATepUaIOB Ha OCHOBE WX
(bu3NYECKUX U XUMHUYECKHUX CBOMCTB.

Ymemn:

—MPOBOANTH aHAIN3 HAYYHO-TEXHWYECKOH HH(popManuu, B 001acTH (PU3HUECKUX U
XUMUYECKUX CBOMCTB HAHOMAaTEPHAJIOB;

—ompeaensath  dPQPEeKTUBHbIE  (PUIUKO-XUMUYECKHE  METOJbl  CO3JaHHsl  HOBBIX
(GYHKIIMOHAJIBHBIX HAHOMATEPHAJOB C KOMIUIEKCOM 3aJaHHBIX CBOWCTB [UIsi KOHKPETHBIX
o0nacTeil MpuMeHeHus;

—MPUMEHATh TEOPETUUYECKUE 3HAHHUS (PU3MKO-XMMHUYECKHUX CBOHCTB COBPEMEHHBIX U
NEPCHIEKTUBHBIX HAaHOMATEPHAJIOB ISl PELICHUs] MCCIIEI0BAaTEIbCKUX W NMPUKIAIHBIX 33a/1a4, B
TOM YHUCJI€ B MEXIUCIUTITMHAPHBIX 00TIaCTsIX.

Braoemn:

—HaBBIKAMH  pabOThl C  HAYYHO-TEXHUYECKOH, CIPABOYHOM  JIUTEpaTypoll |
AIIEKTPOHHBIMU PECypCcaMH, 3aTparuBalOIUMU (pyHIaMEHTaTbHBIE W MPAKTUYECKHE ACIIEKTHI
CO3J1aHUsI COBPEMEHHBIX HAHOMAaTEPHUAJIOB;

—CMOCOOHOCTBIO K KPUTUYECKOMY aHalM3y M OIICHKE COBPEMEHHBIX HayYHBIX
JOCTIKEHUH, BBIABICHHIO TMpoOsieM U (HOpMyTHMPOBAHMIO TOAXOMOB JJS  PELICHUS
HCCJIEIOBATEIBCKUX U MPAKTUYECKUX 3a/1a4 B 00JIaCTH HAHOTEXHOJIOTUH U HAaHOMATEPHAJIOB.

—METO/IaMH PabOThl ¢ HAYYHO-TEXHUYECKOM, CIIPABOYHOMN JINTEPATYpOH M AJIEKTPOHHO-
OMONMMOTEYHBIMH pECypcaMu IO TEOPETUYECKMM U TEXHOJOTMYECKHUM acmeKTaMm (pu3mko-
XUMUYECKUX CBOMCTB U XMMUYECKON TEXHOJIOTUH HAHOMATEPHAJIOB;
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—HABBIKAMM HAaXOXJCHUS W HCIIOJIb30BAHMS CIPABOYHBIX JINTEPATYpHBIX JAHHBIX M
KOMITBIOTEPHBIX 0a3 MOaHHBIX IO COCTaBY, CTPYKType U (U3UKO-XMMHUYECKHM CBOWMCTBaAM
OCHOBHBIX TUIIOB (PYHKIIMOHAIBHBIX U KOHCTPYKIIMOHHBIX HAHOMATEPHAJIOB.

3 KpaTkoe coaep:kanue IUCHUNIHHBI

Pa3zpen 1.

3.1. Ilopuctele HaHoMmaTepuansl. HomeHknarypa nop MexayHapogHOro coO3a IO
qucTOM W mpukimagHod xumuu (1972 r.). OnpeneneHne MOPUCTOCTH PA3IUYHBIX BHUIOB IIOP.
ITopuctele Marepuansl pasnu4Hor Hnpupoibl. Hanomopucteiii yriepoa. MomekymspHble CHUTA.
Me3zomnopucTeie Me30CTpyKTypupoBaHHble MaTeprasnbl (MMM). HaHOKOMITO3WTHI Ha OCHOBE
MOJIEKYJSIpHBIX CUT. OcoOeHHOCTH MexaHu3Ma JudQy3uH BEIECTB B HAHOMOPHCTHIX
Marepuanax. Hanomarepuaisl 1 CynepkOHAEHCATOPOB.

3.2. MemOpansl u MeMOpaHHble Tmporecchl. llomuMepHble, MeTaJIMYECKue,
KepaMHuecKne, KOMIIO3UTHble MeMOpanbl. TpekoBble ¢uibTpel. Hambonee mnepcrneKkTUBHbBIE
oOmactu npumenenust memOpan. Hanopumibrpanus. Mexannsm HanoduiasTpanun. OcobeHHoCTH
IepeHoca BEIIECTB uepe3 MeMmOpaHbl, HMEIOIIMEe HaHopa3MepHble mopbl. KanmumispHo-
¢wibTpaumoHHblid ¥ aUQQy3MoHHBIH (pakTopel TmepeHoca. Poib  3IEKTPOCTaTHYECKOTo
B3aMMOJICHCTBHUSI MOHOB pa3AesiieMOro pacTBopa ¢ MaTepuaioM MeMmOpaHbl. CoOBpeMEHHBIE
TUIBl HAHO(WIBTPALMOHHBIX MEMOpaH.

3.3. uddy3us mo mexda3HpiM rpanunaMm. 3epHorpannydnas auddysus. OcodbeHHOCTH
TG PY3MOHHBIX MPOLECCOB Ha MeX(a3HbIX rpaHuiax. Moaenu 3epHOrpaHuvHoOil nudpdys3un.
3epHorpanuuHas AuQdy3us B TOHKHMX IUIEHKAaX. BiMsHHE CTpPYKTypbl TpaHHI] 3€peH Ha
muddysuo. Auddysus u aedexrsl crpykrypel. OCOOEHHOCTH 3epHOTpaHUYHON TU(dy3un B
HAaHOKPUCTAJUIMYECKMX  Marepuanax OKCIHEPUMEHTAIbHBIE METOABl I  ONpPENEICHUs
napaMeTpoB 3epHOrpaHUYHON AU Py3un.

Pazpea 2.

4.1. OcoOEHHOCTH MarHUTHBIX CBOMCTB HaHOMaTepHaJIOB. BriusHue pa3mepa yacTHil Ha
MarHuTHbIE cBoWicTBa. OCHOBHBIE MAapaMeTphl, 3aBUCSIIUE OT pa3MepHOro ¢akropa. M3menenue
KOSPUMTUBHOW CHWJIBI C YMEHBUIEHHEM pa3Mepa MarHuTHOM dactuupl. Ilepexoxg B
cylneprapaMarHuTHoe cocTosiHue. OCOOCHHOCTH TUCTEPE3UCHBIX CBOWCTB MEJNKHX YaCTHIL.
MarnuTHbele CBOMCTBA HAHOYACTHI] OKCHJIOB JKE€JI€3a pa3IMYHOIO pasMepa M CTPYKTYpBHL.
OcobenHocTH (yHIAMEHTAIbHBIX CBOWCTB MAarHETUKOB B TOHKOIUIEHOYHOM COCTOSIHHH. Poib
MOBEPXHOCTU U pa3MepHoro (axktopa B GOPMUPOBAHUU MArHUTHOM aHW30TPONUU. MarHUTHbBIE
AKHUJKOCTH.

4.2. Xumus HaHOKJIAcTepoB. MOJEKyJIApHbIE JUTaHIHbIE KiacTepbl. be3nuranmHbie
MeTajuInyeckue kinactepbl. OOIMe TeHICHIIMN W3MEHEHHs CBOMCTB KJIACTEPOB B 3aBUCUMOCTH
oT HykjJeapHocTH. OcoOble TOYKM Ha 3aBHUCHUMOCTSX OT HYKJIEApHOCTH, OTBEUAIOLIUE TaK
Ha3bIBAEMBIM MAarumyeCcKUM 4YHCIaM. AHOMAJIWU PEAKIMOHHOM CIOCOOHOCTH KJIAacTEpOB B
ra3oBoi (paze, COOTBETCTBYIOIINE ATUM uuciaaM. CBsA3b PEaKIIMOHHON CITOCOOHOCTH CMEIIaHHBIX
KJIACTEPOB C UX 3JIEKTPOHHBIM CTPOCHUEM U T€OMETPUEN.

4.3. HanomammHbl ¥ HAHOYCTPOMCTBA. AcceMmOJiephl W MOJICKYJISPHBIC MAIIWUHBI.
Komnbrorepasie Mojenu. 30HI0BBIII MUKPOCKOI Kak MaHUMYJIATOp aToMamMu. Hanonutorpagusi.
KoHBepTupoBaHue BHEIIHUX BO3JCUCTBUN (PHEPTHUI0 XHWMHYECKOW pEaKIMu, CBETOBYIO,
IIEKTPUYECKYIO, TEIJIOBYIO JHEPIHI0) B MEXaHMUYECKYK SHEpruro JBMKeHus. JIBa Tuna
MOJIEKYJIIPHBIX MOTOPOB: TPAHCISAIMOHHBIN U poTop. CuHTE3 HaHoaBTOMOOMISI. Nanocar Race —
MEKyHapOIHbIE COPEBHOBAHUS HAHOABTOMOOMIICH.

4. O0beM y4eOHO TUCHMIIIIHMHBI

O0beM TUCHUIIIUHBI

Buna yueOHoii padoThI

3F Axkan. | Actp.
4. 4.
O0mast Tpy10eMKOCTh JUCHMIIIIHHBI 5 180 135
KonTakTHasi padoTa — ayIMTOPHBbIE 3aAHATHS: 1,42 51 38
B TOM 4ucJie B popMe NpakTHYECKOH MOATOTOBKH - - -
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Jlexiun 0,48 17 13
B TOM 4YHCJIe B YOpPME MPAKTHYECKON TTOJATOTOBKH -
[Tpaktuueckue 3ansatus (I113) 0,94 34 25

B TOM 4HCJIe B (hOpME MPAKTHIESCKON TTOJITOTOBKH - - -
CamocrosiTesibHAs paboTa 2,58 93 69,75

KonTakTHas camocTosiTesibHas padoTa - - -
CaMOCTOSITeIbHOE U3YICHUE Pa3/IeNiOB TUCIUILTUHBI (Wi Opyeue 258 03 69.75
8UObL CAMOCIOSAMENLHOU PAbOmbl) ’ ’

Bua konTposs: IK3aMeH

JK3aMeH 1,0 36 27

KoHTakTHas paboTa — MPOMEKYTOUHASI AaTTECTAIIHS 0,4 0,3
1,0

IToaroroBka K 3K3ameHy. 35,6 26,7

Bua uToroBoro KOHTpoJIA: IK3aMeH

AHHOTauA padoyell MPOrpaMMbl JUCHHIJIMHBI
«JlabopaTopHbie padboThl 0 GU3NUYECKHMM U XUMUYECKHUM CBOMCTBAM HAHOMATEPHUAJIOBY»

1 Heap qucHUMUIMHBI — pUOOpETEHHE 3HAHUN, YMEHUH, BIaJeHUH U (hopMHUpOBaHUE
KOMIETeHIIMH B o0iacTu (QU3MUECKUX M XMMHYECKHX CBOMCTB HAaHOMATEPHAJIOB, Ha KOTOPBIX
OCHOBAaHO INPUMEHEHHE HAHOMATEPHAJIOB M JalbHEWIIEE pa3BUTHE XMMHMUYECKON TEXHOJOTUU
HaHOMaTEPHUAJIOB.

2 B pesyabTaTe H3y4eHUs] JUCHHUILUINHBI 00y4aI0UICS TOJIKEH:

Obaaoams clefyomUMy KOMIETSHIIMSIMU U HHAUKATOPAMH UX JOCTHUKECHHUS:

I1K-7.1; I1IK-7.2; T1IK-7.3; T1K-8.1; I1K-8.3.

3namo:

— COBpPEMEHHBbIC HayyHbIE JOCTI)KEHUS U TIePCIEKTHBHbIC HAaIpaBlieHHUs paboT B
001acTi PU3MUECKUX U XUMHUECKUX CBOMCTB HAHOMATEPUAJIOB;

— COBPEMEHHBIE MPEACTABICHUS O (PUIUKO-XMMUYECKMX MEXaHM3MaxX U Mpoleccax,
IPOTEKAIOIIUX IIPU UCIIOIb30BaHUY HAHOMATEPUAIIOB;

— (pU3MKO-XMMHUYECKHE  CIOCOObl  YNpaBJ€HUS  CBOMCTBAaMM  HAaHOMAaTEpUAJOB,
MOIU(pHUKAIIMA HAHOMATEPHAJIOB;

— MPOTHO3UPOBAHUE Pa3BUTHA (PYHKIMOHAIbHBIX HAHOMAaTEpPHallOB Ha OCHOBE HX
(GU3NIECKUX U XUMUYECKUX CBOMCTB.

Ymems:

— TPOBOJIUTH AHAIM3 HAYYHO-TEXHUYECKOW HH(pOpManuu, B 0ONaCTH (PU3HUECKUX U
XUMHUYECKUX CBOMCTB HAHOMAaTEPHUAJIOB;

— onpenensatb dpdeKkTuBHbIE (PUIUKO-XUMUYECKHE METOJABI  CO3JaHUS  HOBBIX
(GyHKIIMOHAJIBHBIX HAHOMATEPHAJIOB C KOMIUIEKCOM 3aJaHHBIX CBOWCTB [UISi KOHKPETHBIX
o0nacTeil MpuMeHeHus;

— MPUMEHSATh TEOPETUYECKHE 3HaHUS (PU3MKO-XMMHUYECKHUX CBOMCTB COBPEMEHHBIX U
NEPCIEKTUBHBIX HAHOMATEPUAJIOB JUIsl PEIICHUS HCCIIEN0BATENIbCKUX W NPUKIAJHBIX 3a7ad, B
TOM YHUCJI€ B MEXIUCLUUIIIIMHAPHBIX 00IaCTsIX.

Braoemy:

— HaBbIKaMH pabOTBl C HAYYHO-TEXHHUYECKOW, CIPABOYHOM JIUTEpATypod U
AJIEKTPOHHBIMU pECYpCcaMH, 3aTParvBaloOUIMMH (yHIAMEHTAIbHbIE U MPAKTUYECKHE ACTIEKTHI
CO3J]aHUsI COBPEMEHHBIX HAHOMAaTEPHUAJIOB;

— CHOCOOHOCTBIO K KpPUTHUECKOMY aHAJM3y U OIEHKE COBPEMEHHBIX HAaYyYHBIX
JNOCTHMKEHUH, BBISBICHHUIO TpoOseM U (HOpPMYNIHPOBAHHIO TOAXOAOB ISl  pEIICHUs
UCCIIEIOBATEIbCKUX U MPAKTHUECKUX 33]a4 B 00JIACTH HAHOTEXHOJIOTUM U HAHOMATEPHAJIOB.

— MeToJlaMu PabOThl ¢ HAYYHO-TEXHUUECKOU, CIIPABOYHON JIUTEPATYypPOH U DJIEKTPOHHO-
OMONMMOTEYHBIMH pECypcaMu IO TEOPETUYECKMM U TEXHOJOTMUYECKUM acHeKTaMm (pu3muKo-
XUMUYECKUX CBOMCTB U XMMUYECKON TEXHOJIOTMHA HAHOMATEPHAJIOB;

— HaBBIKAMU HAaXOXICHMSI M HCIIOJIb30BAHMS CIIPABOYHBIX JUTEPATYpPHBIX MAHHBIX U
KOMIIBIOTEPHBIX 0a3 JaHHBIX IO COCTaBy, CTPYKType U (U3UKO-XMMHYECKUM CBONCTBaM

40



OCHOBHBIX THUIOB ()YHKIIMOHAJIBHBIX U KOHCTPYKIIMOHHBIX HAHOMATEPUAJIOB.
3 Kpartkoe coaep:xaHue JUCUMILIHHBI

Paznea 1. {udgdy3us no me:xxkdasHbiM rpaHunaM. 3epHorpannynas 1upgysus.

JlaGopatopnass pabora Nel «OOwemMHas u 3epHorpaHudHas nuddys3us» OmnpenencHue
SHEPTUi aKTHBALMU M TMPEIIKCIOHEHIMAIbHBIX MHOXHUTENEH OOBEMHOM W 3epHOTPaHUYHOMN
muddy3uu. CpaBHEHHE MTapaMETPOB 3€PHOTPAHUIHON 1 00beMHOU D dy3un.

Pa3nes 2. Oco0eHHOCTH MATHUTHBIX CBOMCTB HAHOMATEPHAJIOB.

JlaGopaTtopHnast pabota Ne2 «IlonydyeHue u ncciaeaoBaHne CBOMCTB MAarHUTHOMN KHUIKOCTH C
JTUCTIEPCUOHHOM Cpellod  BaKyyMHOTO Macia». llomydeHue dyacTuil aucrnepcHor ¢asbl
MarHUTHOM JKUAKOCTH METOJOM CoocaXJeHus. lccienoBaHue pasMmepa 4acTHIl JUCIEPCUU
MarHUTHOM KUJKOCTH METOJIOM IMHAMUYECKOTO CBETOPACCESHUS.

Jlaboparopuas pabora Ne3 «llomydeHne W UCCIIEJOBAaHHE MArHUTHBIX CBOWCTB
"HagoxkoMIto3uToB Nd;Fe4B». Cunare3 Hanokommo3uTHbIXx 4dactull NdFe4B u wnccnemosanue
MarHuTHBIX CBOWCTB. Omnpenenenue pasmepoB uactun NdFeisB meromom onrtudeckoro
CBETOIPOITYCKAaHHUS U 3JIEKTPOHHON MHUKPOCKOITUH.

Pazgen 3. Oco0eHHOCTH KHHETHKH MpOIECCOB B rerepodasHbIX cucTeMax ¢
HAHOCTPYKTYpaMHu.

JlaGopatopHasi paGora Ned «lI3yueHne KHHETHKH BBICBOOOXKICHHUS BOIOPACTBOPUMBIX
BEIIECTB M3 HAHOCTPYKTYPUPOBAHHBIX CpEJ METOJOM Juanu3a». W3ydeHne KUHETHKU
BBICBOOOXKJICHHSI BOJIOPACTBOPUMOTr0 Kpacutens ponamuHa C U3 MHUKPOIMYIBCHH U KUIKHX
KPUCTAJIJIOB JICIIUTHHA METOJIOM JTUAJIH3a.

Pa3nen 4. PazmepHublii 3¢ ¢exr.

JlaGopaTtopuas pabora NeS«Cunrte3 kBaHTOBbIX Touek CdSe». CHHTE3 KBAaHTOBBIX TOUEK
CdSe meronom ropstueit nmxkekimu. VccnenoBanue (OTOTIOMUHECIICHTHBIX CBOMCTB KBAHTOBBIX
TOYEK.

4 O0beM yueOHOH THCHUILINHBI

O0BpeM TUCIUIIINHEI
Buj yueOHoi1 padoThl Axan, | Acip.
3E
4. 4.

O0mas TpyA0eMKOCTb 1M CHMILJIMHbBI 2 72 54
KonTakTHasi padoTa — ayIMTOPHbIE 3AaHATHS: 0,94 34 25
JlaGopatopusbie padotsl (JIP) 0,94 34 25
CamocTosiTesibHasi padoTa 1,06 38 29
KoHTakTHas camocTosTenbHas pabora 0,4 0,3

1,06
CaMoCTOsITETbHOE U3YUYCHHE Pa3/IesOB JUCIUTUINHBI 37,6 28,7
Bua koHTpoJs: 3a4deT ¢ OLEHKOM
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AHHOTaNUs padoyeil NPOrpaMMbl JUCUUILIIMHBI
«CHHTe3 HAHOYACTHIL B KUAKHUX CPeaax»

1 eap AMCUMIUIMHBI — TPUOOPETEHHE OOYYAIOIIMMUCS 3HAHUH W KOMIICTCHIIMN B
o0JacT CHHTE3a HAHOYACTHI] U HAHOMATEPHAIIOB JKUIKO(a3HBIMU METOIAMH.

2 B pe3yabTaTe u3yuyeHHUs JUCUMILIMHBI 00y4AIOIIHUIACH 10JIKEH:

Obaaoams CeNyIOMUMA KOMIETSHIIMSIMA U WHIAUKATOPAMH UX JOCTUKCHUS:

[1K-7.1; I1K-7.2; T1IK-7.3; TIK-8.1; TIK-8.2.

3nameo:

- KJaccHu(pUKAIUI0 HAHOYACTHUII W HAHOMATEpUAIOB, OCHOBAaHHYIO Ha MEPHOCTH
00BEKTOB, crioco0ax MOIy4eHHUs, CBOMCTBAX Cpelibl MPOBEICHUS CHUHTE3A;

— TEOPETUYECKHE OCHOBBI MPOILIECCOB KPUCTAIUIM3ALUM B KUAKUX CpeJax, OCHOBHbBIC
dakTopbl, BIMSIOUIME Ha 00pa3oBaHWE 3apoAbIIIed KPUCTAUIM3aMU U CKOpPOCTh pPOCTa
HAaHOYACTHII;

- 3aKOHOMEpPHOCTH MPOTEKAIOIIUX IMPOLECCOB IPH CHUHTE3€ HAHOYACTHI] U
HaHOMAaTePHAaJIOB B *KHUJKUX (pa3ax v Ha rpaHulle pa3zaena das;

- 3aKOHOMEpPHOCTH COBOKYITHOCTH YCJIOBUN TMPOBEACHUS CUHTE3a U OCOOEHHOCTEH
XUMHUYECKHX, (U3MUECKUX U OHOJOTUYECKHX MPOIECCOB, MPHUBOIAMNIMNX K MOIYy4ECHUIO
HAHOYACTHI] U HAHOMATEPUAJIOB;

— QIrOPUTMbl MPOTHO3UPOBAHUS JIUCIIEPCHOCTH U  CTPYKTYpbl HAHOYACTHUI] U
HAaHOMAaTEpPHAaJIOB.

Ymemn:

- (¢dopmynupoBaTh TpeOOBaHUS K MarepuagaM M ONpenessTh 3(PGEeKTUBHBIC ITyTH
CHMHTE3a HAHOYACTHUIl U HAHOMATEPHUAJIOB C KOMILJIEKCOM 3a/JIaHHBIX CBOMCTB JUIsI KOHKPETHBIX
obJacTelt mpuMEHEHNS,

- HaXOJUTh U WCIOJIb30BATh TUTEPATypPHBIC HCTOUHUKH, 0a3bl JAHHBIX U KOMMEPUECKHE
IpPOrpaMMHBIE TPOAYKTHI, W pellaTh 3aJauyd IO CO3JaHHUI0 HAHOYACTUI[ U HAHOMATEpHaJIOB
pa3IMuHON NPUPOABI, AUCTIEPCHOCTH U COCTABA;

- TPUMEHATh TEOpeTHMYECKHEe 3HaHWs O Chocobax CHUHTE3a HAHOYACTHUI H
HAaHOMATEPHAJIOB I PELICHUs MCCIENIOBAaTEIbCKUX M MPHUKIAAHBIX 33Ja4, B TOM YHUCIE B
MEXIUCHUTUTMHAPHBIX 00IaCTAX.

Braoems:

- MeToJaMH pabOThl ¢ HAYYHO-TEXHUYECKOM, CIIPAaBOYHON JIUTEPATYPOH M 3JIECKTPOHHO-
OMOMMOTEYHBIMU pecypcaMl MO TEOPETHYECKHM M TEXHOJOTMYECKUM acleKTaM CHHTe3a
HAHOYACTHI] U HAHOMATEPUAIIOB;

-~ OCHOBHBIMHM METOJaMHU CHHTE3a HAHOYACTHUIl U HAHOMATEPHUAJIOB Pa3JIMUYHON IPUPOIBL,
JUCTIEPCHOCTH U CTPYKTYPHI;

— OCHOBHBIMH ITpUEMAaMU HAXOXACHUS U UCIOJIb30BAHUS CIPABOYHBIX JIUTEPATYPHBIX U
KOMIIBIOTEPHBIX 0a3 MaHHBIX MO CHHTE3y HAHOYACTHUIl M HAaHOMATEpUAIOB >KUIKO(Da3HBIMU
METO/AMH;

- CIOCOOHOCTHIO U TOTOBHOCTBIO K pa3pabOTKe HOBBIX METOJIOB CHHTE3a HAHOYACTHULL U
HAaHOMATEepPHAIIOB M MX TMPUMEHEHHI0O B CaMOCTOSTEIBHOM HayYHO-HCCIIEIOBATEIbCKON
JeSITeIbHOCTH.

3 KpaTrkoe coaep:kanue IUCHUNIHHBI

Pazgen 1. OcHOBBI MpoLecca KPUCTAJUIM3AUNH B KHIKHX Cpeaax

1.1. Bsenenue. BapuaHThl KIacCH(UKAIMU METONOB TMONYYCHHUS HAHOYACTHUI] U
HaHOMaTepHanoB. PuU3NYecKue, XUMMUYECKHE, OMOIOrHUYecKue U KOMOMHUPOBAHHBIE METO/IbI.
Oco0eHHOCTH TIONTyYeHUs HYIb- OHO-, IBY- U TPEXMEPHBIX HAHOMATEPHUATIOB.

1.2. Cragum mporecca KpHUCTAIM3AIMK - OOpa3oBaHWE IIEHTPOB HYKJICAIUHU, POCT
HaHouacTHIl. ['OMOTeHHOe U TreTeporeHHoe 3apoibimeodpa3zoBanue. Kpurudeckuii 3apopIi.

1.3. OcHOBHBIE TEOPUHU POCTa KPUCTAIOB. BiusgHME pa3inMyHBIX MapaMETPOB CHUCTEMBbI
Ha CKOPOCThH 3apOABIIIC00pa30BaHUs U KUHETUKY POCTa HAHOKPUCTAILIOB. CIIOCOOBI 3aMeITICHUS
pocTa 1 CHHTEe3a HAaHOYACTUIl KOHTPOJIUPYEMOT0 pa3Mepa.
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1.5. Ponp mnpoueccoB OcTBanbaoBa CO3pEBAaHUS U arperalyuyd HaHOKPUCTAIOB B
npoleccax CHHTE3a HaHOYACTHUI[ B KUAKUX cpefax. CraOunm3anus HAaHOYACTUIl B pacTBOpax -
AIIEKTPOCTATUYECKAs, a/ICOPOLIMOHHAs, XEMOCOPOIIMOHHAS, CTEPHUYECKasl.

1.5. Kpucraumsanus Tpu  TEpechlllieHun W nepeoxiaxkiaeHud.  CrocoOs
KpUCTaJUIM3ALUH.

Pa3zgen 2. CuHTE3 HAHOYACTHII METOAAMM OCAXKICHUS

2.1. OcHOBHBIE XMMHYECKHE PEAKLHH, NPUBOASIINE K CHHTE3Y HAHOYACTULl M KUIKUX
cpellax U X KOHTPOJIUPYEMOMY BBIJEICHUIO U3 PAaCTBOPOB.

2.2. IlomyueHue HaHouacTHI] 30i0Ta - MeTon TypkeBuua u meron bpacra. Cunrtes
HAHOYACTHI] cepedpa, IUIaTUHBI, Nalgaaus M JAPYrux OmaropoAHbix MertamioB. [lomydeHue
HaHo4acTUIl Hechepuyeckor ¢Gopmbl. CHHTE3 HAHOCTEP)KHEH METaJUIOB - pOJb 3apojblieit
kpuctaum3anuu U go6aBok [IAB. MexaHusm pocta HAHOCTEPKHEH METAUIOB B KUIKHUX
cpenax. OCOOCHHOCTH CHHTE3a HAHOYACTHUI[ METauIoB B (opme KyOOB, NMpHU3M, ABaILATH-
TPaHHUKOB U JP.

2.3. CuHTe3 MarHUTHBIX HAHOYACTUI] B TIOJSIPHBIX M HEMOJSPHBIX cpeaax. Ctaduim3anus
HAHOYACTHI] U ITOJIyY€HUE MarHUTHBIX KUIKOCTEH.

2.4. OcHOBHBIE CITIOCOOBI CUHTE3a MOJTYIPOBOJHUKOBBIX HAHOYACTHUI] - KOHTPOIUPYEMOTO
OCaXJIEHUs, IOCTPOCHMS KJIACTEPOB, MOJIEKYJSPHBIX MNpeKypcopoB. OCHOBHbBIE (DaKTOPHI,
BIMSIOUIME Ha pa3Mep CHHTE3UPYEMBIX HAaHOYACTUL IOJIYHPOBOAHUKOB. Kunernueckuit
KOHTPOJIb pOCTa HAHOYACTUL[ HOJYNPOBOJHUKOB. CHHTE3 aHM3OTPOIHBIX HAHOYACTHUI]
MIOJIyTIPOBOJHUKOB - HAHOCTEPKHEH, pa3BETBICHHBIX CTPYKTYD.

2.5. [IpumeHeHne METOIOB OCaXKICHHUS JJIsI CHHTE3a HAHOYACTHI, COCTOSIIIINX U3 CIIJIaBa
METaJUIOB, CO CTPYKTYPOH sIp0O-000J0YKa, MHOTOCIOMHBIX CTpyKTyp. CHHTE3 HaHOYAaCTHUI
OKCHJA KPEMHHUS M HAHOKOMIIO3UTOB - MHOTOCIOMHBIX CTPYKTYp, COCTOSIIAX W3 METaJlIOB,
MarHMTHBIX MaTEPUAJIOB UJIU MOJIYIPOBOAHUKOB U OKCHUJA KPEMHHUSIL.

Pazgen 3. AnmapaTtHbie MeTOAbI CHHTE32a HAHOYACTUIl M HAHOMATEPHAJIOB

3.1. 3o1nb-reas METO

OcHoBHBIe cTaauu 1nporecca. OCOOCHHOCTM THUIPOJINM3a M IOJUKOHJEHCALUU B
MIEJTOYHOM W Kkucioi cpene. ['eneoOpazoBaHMe M CHHEpE3UC. YJAJIEHUE DPACTBOPUTENS -
oOpa3zoBaHHE Kceporejield W al’poreyeid. BriusHue cocraBa peakIMOHHOW Cpenbl U YCIOBUU
NpOTEKaHUs Tpolecca Ha MOPQOJIOTHIO CHHTE3UpPYEeMOro HaHomarepuaia. [lomydeHue 30i1b-
rejib METOJOM HAaHOMATEpPHAJIIOB HA OCHOBE OKCHUAOB KpeMHHMS M TUTaHa. CHHTE3 30Jb-rellb
METOJIOM HaHOKOMIIO3UTOB TUIIa "HEOpraHUKa-HeOpraHuka' u "opraHuka-HeopraHuka'.

3.2. CuHTE3 HAaHOYACTHIl B CBEPXKPUTHUYECKHUX KUTKOCTIX

Knaccu¢ukanus MEeTo0B CHHTE3a HAHOYACTULl 1 HAHOMATEPHAJIOB B CBEPXKPHUTUYECKUX
KUAKOCTAX. POJIb CBEpXKPUTHUECKOMN KUAKOCTH IIPU CUHTE3E - PACTBOPUTEIb, COPACTBOPUTEIID,
AQHTH-PaCTBOPUTEIIb, PACTBOPEHHOE BEILIECTBO, peaKLMOHHAsI cpefa. CXeMbl OCHOBHBIX METOJIOB.

Hcnonb30BaHne CBEPXKPUTHUYECKOM BOJBI M JUOKCHAA Yriepoja Uil IOJIy4eHUs
HAHOYACTUL. BapuaHThl TMAPO- U CONBBOTEPMAIBHOIO CUHTE3a - MOJIy4EHHE HAHOYACTHUL NPU
INPOTEKaHUN (U3UYECKUX U XUMHUYECKUX mporueccoB. OCHOBHBIE MapaMeTpbl, BIMSIOIIUE Ha
MOpP(OJIOTHIO CHHTE3UPYEMBIX HaHOMaTepuanoB. [lepuoandeckuii M HENpPEpHIBHBIA CIIOCOOBI
OpraHM3aly THAPO- U COJIbBOTEPMAIBHOIO CHUHTE3a. BHUIBI aBTOKIABOB, MCIOIB3YEMBIX IS
CHUHTE3a HAHOYACTHII.

I'mapo- ¥ COIBBOTEpMANbHBIA CHUHTE3 HAHOYACTHI[ METAJUIOB, OKCHIOB METAJUIOB,
MOJIYTIPOBOTHUKOB.

'maporepmanbHbIl CHHTE3 HAHOYACTHUI[ IEOJUMTOB M I1IEOJUTOB C HAHOMOPUCTOU
CTPYKTYpO.

3.3. CuHTe3 HaHOYACTHUII TTPU (PU3UYECKOM BO3CHCTBUU HA PEAKIIMOHHYIO CPEIY

OcoOeHHOCTH CHHTE3a HAaHOYACTHIl IPH MUKPOBOJIHOBOM HarpeBe. [ MapoTepMaibHbIHI
CHUHTE3 C MUKPOBOJIHOBBIM HAarpeBOM.

CuHTEe3 HAHOYACTHII TPH BO3JEHCTBHM YIbTPa(UOIETOBOTO, PEHTTCHOBCKOTO H
PaAMOAaKTUBHOIO U3ITyYCHHUS.

MexaHu3M CHUHTE3a HAaHOUYACTHI] IPU AEUCTBUU PA3JIMYHBIX BUAOB U3ITyUEHUS.
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YapTpa3BykoBO€  BO3JCHUCTBHE. CuHTE3  HaAHOYaCTHI] c amopQHOI 51
HAaHOKPHUCTAJUIMYECKOU CTPYKTYPOH.

3.4. OOpa3oBaHuMe HaHOYACTHI[ TPU PACTBUIEHUH pACTBOPOB B IUIAMEHU (MOKpOe
CKUTAHHE)

BoimapuBanne u mnuponu3 a’po3ons. BiusHHe cocTaBa HCXOAHOTO pacTBopa U
TEXHOJIOTMYECKHX IapaMeTpoB Ipolecca Ha pa3Mep U MOP(DOIOTHI0 CHHTE3UPYEMBIX
HaHouacTHil. CrmocoObl pacHbUICHHUS JKUJIKOCTH. ATIIOMepallds HAHOYACTHII U TOJyuYeHUE
HaHOIIOPUCTHIX MaTEPUAJIOB.

3.5. Kpuoxumuyeckuii METOJ] CHHTE3a HAHOYACTHI]

OcHoBHble cTaguu npouecca. CrocoObl 3aMOpaXMBAaHUS W yJAJIEHUS PACTBOPHUTEII.
Hcnonb3yemple X1a10areHThl.

3.6. DIIEKTPOXUMUYECKUI METO/ MTOJIY4EHHs HAHOMATEPHAJIOB

KaronHbie v aHOIHBIE MTPOIIECCHI, MPUBOIAIINE K CHHTE3Y HaHOMaTepuaios. [lonyuenue
HAaHOCTPYKTYPUPOBAHHBIX TMOKPBITUH. DIJIEKTpOOCaXJIeHHEe HaHodacTull. DopMupoBaHUE
KOMIIO3UTHBIX TOKPBITUH, COCTOSAIIMX M3 METalsla U OCaKJIEHHBIX HaHodacTuil. OOpazoBaHue
HAaHOMOPHUCTHIX MaTepuaioB. CHHTE3 HAHOBOJIOKOH B IOPUCTHIX MaTepuaax.

3.7. MaTpuuHbI#i (TEMIUTAaTHBIN) CHHTE3 HAHOYACTHI] 1 HAHOMATEepHaJIOB

CuHre3 HaHOYacTHIl B cepudeckux U HecHeprUuecKHX MHIIeIUIaX, MUKPOIMYIbCHSX.
OcHoBHbIe (haKTOpPBI, BIMSIONIME HAa pazMep U QopMmy, CHHTE3UpyeMbIX HaHouacTHll. CUHTE3
HAHOYACTUI] B MUKPOAMYJIbCHUSX B CBEPXKPUTUYECKOM OKCUJE YIIIepoa.

Hcnonb30BaHne TeKCAarOHANbHBIX M KYyOMYECKHX JKUIKOKPUCTAUIMYECKUX ¢a3zax B
KaueCTBE MATPULIbI JJI1 CHHTE3a HAHOMATEpHaJoB.

[Tonyuyenue Me30MOPUCTBIX CUITUKATOB.

CuHTe3  HAHOKOMIIO3UTOB  HaHOYacTHLA-AeHApuMep. OCOOEHHOCTH  CTPOCHHS
JIEHAPUMEPOB U Croco00B (opMHpPOBaHUS HAHOKOMIIO3UTOB B 3aBUCMMOCTH OT YpPOBHS
reHepaluy JAeHIpUMepa.

3.8. buosornueckue MeTOILI CHHTE3a HAHOYACTUI]

BHyTpHUK/I€TOUHBI CHHTE3 HaHOYAcTHI. MarHnerobakrepuu, MarHetocoMbl. CuHTE3
HAHOYACTHUI[ C  HCHOJb30BaHUEM (eppuTUHA. BHEKIETOYHBIH CHHTE3 HAHOYACTHII,
(dbopMUPOBaHHE TOPUCTHIX UEPAPXUIECKUX CTPYKTYP.

3.9. [lonydyeHne HaHOMATEPHUAJIOB IIPU CAMOOPTaHU3AIMU HAHOYACTHII

CaMoopraHuzanus MoJ JCeWCTBUEM KaNWUISPHBIX, TPABUTAIIMOHHON W IEHTPOOSKHOMN
CUJ, JEWUCTBHM JJEKTPUYECKOIO W MArHUTHOrO Mojsi. MaTpudHas caMOOpraHu3anusl.
@dopMHpOBaHUE IUIOCKUX H  OOBEMHBIX  CTPYKTYp. @DOpMHpOBaHHME  CBEPXPEIIETOK,
YIOPSAOYEHHBIX aHcaMOuielt OMHapHBIX HaHOYAacTHll. buoMuMeTHUeckre HaHOMaTepHAIbI.

4 O0beM yueOHOH TUCHMILINHBI

O0BbeM U CIHUIIINHEI
Buj yueOHoit padoThl Axan, | Acip.
3E
4. 4.
O01mas Tpya10eMKOCTb AU CHUNJIHHBI 4 144 108
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS: 1,41 51 38
B TOM 4HcJje B popMe NPaKTHYeCKO# MOAT0TOBKH 0,47 17 13
Jleknun 0,47 17 13
[Tpaktuueckue 3ansatus (I113) 0,47 17 13
JlaGopatopusbie padotsl (JIP) 0,47 17 13
B TOM 4YHcCJIe B (hOpMe IPAKTUIECKON MTOATOTOBKH 0,47 17 13
CamocrosiTesbHast padoTa 2,59 93 70
KoHTakTHas camocTosTenbHas pabora 0,4 0,3
2,59
CaMocCTOATEIbHOE N3YUYEHHE PA3EJIOB JUCLIUIIINHBI 92,6 69,7
Bua uToroBoro KOHTpoJIA: 3a4deT ¢ OLIEHKOM
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AHHOTanusA padoyeil NPOrpaMMbpl JUCHHUILJIMHBI
«bunojsiornueckoe AeiicTBHE HAHOMATEPHUATOB»

1. Heap aucuMmiInHbl: GOPMHUPOBAHKE y CTYIACHTOB MOHATUS O PA3IMYHBIX ACTIEKTaX
OMOJIOTHYECKOr0 ACMCTBHSI HAHOYACTUI[ M HAHOMATEpPHAJOB, MEXaHU3Max HX JEWUCTBUSA Ha
YKUBBIE CHUCTEMBI U CTIOCOOHOCTH K OLIEHKE PHCKa MpU paboTe ¢ HaHOMAaTepHalaMHu.

2. B pe3yabrare wuU3yYeHUH JUCHMILUIMHBI O0y4yamluiicss 1O mNporpamMmme
MarucTparypbl 10JKeH:

Obnadamyp cleqyOMUMIA KOMIETEHIUSAMHI U HHIUKATOPAMU UX JOCTUKEHUS:

[IK-7.1; 11IK-7.2; TIK-7.3; I1IK-8.1; ITK-8.3.

3HamMb:

- OCHOBHBIE MOHSATUS TOKCUKOJIOTMH U HAHOTOKCHKOJIOTUHU; OCOOEHHOCTH U MEXaHHU3MbI
JIEMCTBUSI HAHOYACTUI] HA )KUBBIE CUCTEMBI;

ymemb:
- MpaBWIBHO OICHUBATh PHCK MpH paboTe C pPa3IUYHBIMH HAHOYACTUIIAMU H
HaHOMaTepHallaMu, BBIOUPATh CPEeICTBA 3ALUTHI;
- aHATM3UPOBATh HAYYHYIO HH()OPMAIIHIO O OMOJIOTHYECKOM IeHCTBUY HAHOMATEPHAJIOB;
- NPUMEHSTh TEOPETUYECKHE 3HAHHS MO OMOJIOrMYecKOMY JEWCTBUIO HAHOYACTHIl U
HaHOMATEPHAJIOB ISl PELICHUS UCCIEA0BATEIbCKUX U MPUKIAIHbIX 3a/a4;

e1a0emo:
- nH(popManueld 0 TOKCHYHOCTH Pa3IUYHBIX BUIOB HAHOYACTHUIl U HAHOMATEPUAJIOB;
- nHpopmaned O BO3MOXKHOCTSAX TNPUMEHEHHMH HAHOYACTUI[ M HAHOMAaTepUaloB B
MEULIUHE;
- MeTOoAaMH pabOThl C HAYYHO-TEXHUYECKOM, CIIPAaBOYHON JIMTEPATYpOH M AJICKTPOHHO-
OMOTMOTEYHBIMU PECYPCAMU, CBSI3AHHBIMH ¢ OMOJIOTUYECKUM JISHCTBUEM HAHOMATEPUAJIOB.

3. Kpartkoe cogep:xanue JUCUMIJIMHBI.

1. OcHOBHBbIe NOHATHSI TOKCUKOJOTHUM. OrpeaeneHrne TOKCUKOJIOTHH, pa3aeibl
Tokcukosiornu. Hanotokcukonorus. [lonstiue o Bpennom BemecTBe. TOKCHYHOCTD U ONTACHOCTh
BemecTBa. [lonarue no3el. Kpusbie «no3a-3ddexr». Buapl TOkCcHYeckux 103 U KOHIEHTPALHH.
[Topor Bpemnoro neiictBus. TonepantHOocTh. IloHsiTHe TOMeocTa3a. Kraccudukarus
oTpasiieHnit. OcTpoe 1 XpoHHUecKoe Bo3aeicTBue. OTAaneHHbIE TOCIEICTBHUS.

2. JlelicTBMe TOKCHYHBIX BellecTB Ha oOpraHu3M. OCHOBHbIE MNYTH MOCTYIUICHUSA
TOKCHYHBIX BelIecTB B opranm3M. Kiiaccupukanus TOKCHYHBIX BEIIECTB MO ACHCTBHIO Ha
OpraHu3M, TO H30MpATETbHON TOKCHYHOCTH. ODG(EKThl Npu TMOBTOPHOM BBEICHUH.
KoMOuHMpOBaHHAs TOKCUYHOCTH. MOJIEKYISPHBbIE MEXaHU3MBbI IEHCTBUS TOKCUYHBIX BEIIECTB.
[Tepuonpr orpaBneHus. OOmME NPUHIMIBI JIeYCHUS OTpaBieHuN. HaHomarepuansl s
JIETOKCUKAIIUU OpraHu3Ma.

3. TokcMYHOCTH HAHOYACTML M HaHoMarepuayuoB. I[loHsatTne wu 3amauu
HAaHOTOKCUKOJOTUU. KcTopuss HaHOTOKCUKOJOTUM. [IpuMepbl OCTpOro H XpPOHUYECKOTO
nercTBusl BeICOKoaucniepcHor mput. O030p [toHTepa ObGepmopcrepa «HaHOTOKCHKOMIOTHS:
HOBas JUCLUMIUIMHA, BO3HUKAIOU[As W3 HW3YYEHHUS YaCTUIl CBEPXMAJIOrO  pa3Mepar.
Pacnpenenenne yactuil npu uHransauuud. Biausaue pazmepa u Gopmbl HAHOYACTUIL — IPUMEPBI.
OcoOeHHOCTH JIEHCTBUS YacTHUIl B HAHOPa3MEPHOM COCTOSHUHU. OpraHbl-MUIICHH IS
HaHovacTHl. [IpuMeppl TOKCHYECKOro JAEHCTBUS HAHOYACTHUI] METAUIOB, YIJIEPOIAHBIX
HAaHOYACTHII, MOJUMEPHBIX HaHouacTull. OleHKa pPUCKA TMPU BO3JCHCTBUU HAHOMATEPHUAJIOB.
OrpanuyeHuss Ha HCIIOJIb30BAaHME HaHOMaTepuaaoB. MeTonbl OIEHKH 0e30MacHOCTH
HaHoMarepuanoB. CpencTBa 3aiuThl Ipu paboTe ¢ HaHOMaTepHaliaMHu.

4. HanoyacTunbl M MNPOAYKIHSI CBOOOAHBIX paankanaoB. OOpa3oBaHHE AKTHBHBIX
dopM kucnopoaa B kinetke. [lepekucHoe okucneHune unua0B. EcrecTBeHHas 3amuTa KIETKUA OT
A®DK. OxucnurenbHbll cTpecc. HaHowacTHilbl W OKUCIUTENbHBIN cTpecc. [Ipumepsr HY
METaJUIOB U OKCHJOB, BBI3BIBAIOIIMX OKUCIUTEIbHBIM CTpecc. AHTHUOKCHIAHTHBIE CBOICTBA
GbyinepeHoB.

5. HanoyacTunbl 1 UMMYHHAasi cucTeMa. OCHOBHbIE KOMIIOHEHTHl UMMYHHOM CUCTEMBI.
BocnanurensHas peakuus. [IpuMepbl BOCHATUTENBHBIX PEAKIMN MOJA AEMCTBUEM HAHOYACTHIL
METAJUIOB M OKCHUJIOB. B3amMopnelcTBue HAHOYACTHL C KJIETKAMU W OpraHaMM WMMYHHOU
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CHCTEMBl — TIOIJIOIIEHUE MakpodaramMy, HAKOIUIGHHE B cele3eHKe. HaHouacTHIbl Kak
aIBIOBaHTHl (YCHJIMTEIXM WMMYHHOTO OTBEeTa NpH BakuuHaiww). [Ipumep - amxbloBaHTHI Ha
OCHOBE HaHOYACTUI] TUAPOKCHAIIATHUTA.

6. HanomaTtepuaJbl 115 HANPAaBJIE€HHOI0 TPAHCIOPTA JEeKAPCTBEHHbIX BEIIECTB B
opranusme. O6ume TpeboBaHMs K BEIOOPY HAHOYACTHIl M HAHOMATEPHUAJIOB IS METUIIMHCKOTO
npuMeHeHns. HeopraHwmdeckiue HaHOYACTHIIBI KaK HOCHTENH JUIS HAIPABJICHHOTO TPaHCIIOPTa
JeKapCTBeHHbIX BeriecTB. Jlunmocomsl. [TpumMepsl TUIOCOMHBIX MpenapaToB, pa3peleHHBIX IS
KJIMHUYECKOTO NMpUMEHeHHs. [lonnMepHble HaHOYACTHIBI: TOJIMMEPHBIC MHIICIUIBI, TOPUCTHIC
MOJIMMEPHBIE YaCTHIIBI, TIOJIMMEPHBIE MHUKPOKAICYJbl, KOHBIOTAThl moiaumepa u JIB,
neHpuMepsl. Jlpyrue Buibl HAHOYACTHUI] 1 HAHOMATEPHAJIOB.

7. Pa3HooOpa3sue OHMOJOrHYECKOr0 JAeMCTBUSA HAHOMATEpPHAJOB. ToKcHYECKoOe,
BOCTIAJIUTENIbHOE, aHTUOAKTEPHATIbHOE M TepaleBTUYECKOe NeCTBHE HAa NMpUMepe HAHOYACTHUIL
cepebpa ® MaTepualioB, HX COACpKalMX. TOKCHMYECKOE IeHCTBUE ¥  BO3MOXKHOCTH
MEIUIIUHCKOTO TPUMEHEHHUSI HAHOYACTUIL APYIHX METAIJIOB, OKCUOB METAJIOB U HEMETAJUIOB,
YIJIEPOIHBIX HAHOYACTHUI] M HAHOYACTHI] IIOJIMMEPOB.

4. O0beM y4eOHOl JUCHUNJIMHBI

O0BbeM U CIUIIIINHEI
Buj yueOHoi padoThl Axan, | Acip.
3E
4. 4.
O01mas TpyA10eMKOCTb TN CHUNJIHHBI 4 144 108
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS: 1,41 51 38
B TOM 4HCJe B (popMe NPAKTHYECKOH MOATO0TOBKH 0,11 4 3
Jlexiun 0,47 17 13
[Tpaktuueckue 3ausatus (113) 0,94 34 25
B TOM 4ucCJIe B OpMe NPAKTUYECKON MOATOTOBKU 0,11 4 3
CamocTosiTesibHasi padoTa 2,59 93 70
B TOM 4HCJe B (popMe NPAKTHYECKOH MOATO0TOBKH 0,11 4 3
KoHTakTHas camocTosTenpHas pabora 259 0,4 0,3
CaMocCTOATEIbHOE N3YUYEHHE PA3EJIOB JUCLIUIIINHBI ’ 92,6 69,7
B TOM 4ucJIe B OopMe NPAKTUYECKON MOJATOTOBKU 0,11 4 3
Bua uToroBoro KOHTpoOJIA: 3a4deT ¢ OLEHKOM

AHHOTaNUs padoyeil NPOrpaMmMbl JTUCUUIIIMHBI
«/lonmoTHUTEIBLHBIE TJIABbI MATEMATHKI

1. Heap aMcOMIUIMHBI - TIOJYyYEHUE TIPEJCTABICHUH 00 aKTyaJlbHBIX TMpoOIeMax
HUCIIOJIB30BaHUA CTAaTUCTHYCCKUX METOAOB B XHMHUH U XHUMHYECKOHU TCXHOJIOTHUH, a TaKXC
IMpaKTUYeCKasl peajqu3alusi OCHOBHBIX IOAXOJOB K aHalW3y JaHHBIX C HCIOJIb30BaHUEM
BCPOATHOCTHO-CTATUCTUYCCKUX MCTOHOOB.

2. B pe3yabTaTe u3yuyeHHus JUCUMILIMHbI 00y4AIOIIHUACH 10JIKEH:

Obnadamye clenyrMUMA KOMIETSHIMSIMEI U WHIUKATOPAMU UX JOCTHKCHHUS:

YK-1.1; VK-1.2; VK-6.3.

3HaTh:

— OCHOBHBIC TPHUEMBI U METOABI OOpPaOOTKH CTAaTUCTHUYECKOW HH(OpManuu: pacuer
BBI60pO‘IHI>IX XapaKTCPUCTUK CﬂyqaﬁHBIX BCIIMYMH, HUCIIOJIB30BaHUEC CTATUCTUYCCKUX TUIIOTC3 JIA
MepeHOCca Pe3yabTaTOB BEIOOPOUHOIO 00CIIeI0BaHHSI HA TEHEPAITbHYIO COBOKYITHOCTD;

—  METOJIbl PErPECCHOHHOI0 M KOPPEIISILIMOHHOTO aHAIIN3A;

—  OCHOBBI JAUCTIEPCUOHHOTO aHAJIN3a;

- MCTO/Ibl aHAJIN3a MHOI'OMCPHBIX JaHHBIX;

— 0a30ByI0 TEPMHHOJIOTHIO, OTHOCSUIYIOCS K TEOPETHUECKOMY OMHCAHUIO OCHOBHBIX
NEPCIIEKTUBHBIX HAMPABJICHUN Pa3BUTHUS METOJOB 00paOOTKH SKCIIEPUMEHTAIBHBIX JTaHHBIX;

YMerTsb:
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—  aHaIM3UpPOBaTh U KPUTHUECKHU OLIEHHWBATH COBPEMEHHBbIE HAY4YHbBIE JIOCTHIKEHHUS B
00J1aCTH CBOMX HayYHBIX HCCIIEOBaHUI;

—UCTOJL30BATh MOJIYYCHHBIC 3HAHUS IS PEIICHHS MPOPECCUOHATBHBIX U COUATBHBIX
3a/1ay.

Bragers:

— 0a3o0BOMl  TEPMHUHOJOTHEH, OTHOCAIIEHCS K  CTaTUCTUYECKOM  00paboTke
AKCIEPUMEHTAJIBHBIX JAHHBIX;

— TPAaKTHYECKUMH  HaBbIKAMH  OOpPa0OTKHM  CTaTHCTHYECKOW  HWH(OpMamumm ¢
UCTIONIb30BaHHEM HH(POPMAIIMOHHBIX TEXHOJIOTHIA;

— METOJOJIOTMEH COBPEMEHHBIX HAy4dHBIX MCCICIOBAaHUM, KPUTUYECKOM OLIEHKOM
MOJTYYEHHBIX PE3yJbTaTOB, TBOPUECKUM AaHAIM30M BO3HHMKAIOIIMX HOBBIX MpoOieM B 001acTu
XUMUU U XUMUYECKOU TEXHOJIOTHH.

3. Kpartkoe coaep:xaHue TUCHUILITHHBI

Pa3znen 1. OcHOBBI MATEMATHYECKOI CTATHCTUKH

OCHOBHbBIE CTaTHUCTUYECKHUE METOJbl aHaliHh3a OSKCHEPUMEHTANbHBIX JAHHBIX. THIIbI
U3MEpUTENbHBIX mKal. [IpuMeHeHne WHOOPMAIMOHHBIX TEXHOJOTMHA UIi  00paboOTKU
pe3ynbTatoB 3kcrnepuMeHTa. [IpenBaputenbHas o00paboTka pe3ysiabTaTOB AKCIEPUMEHTA!
MOCTPOCHUE SMIUPHUECKON (YHKIIMHU paCIpelleleHHs], TUCTOTPaMMBbI, KyMynsThl. [lomyueHue
CTaTHUCTUYECKUX OLIEHOK pacrpeaeneHusi BbIOOpku. CBoiicTBa oLeHOK. TodeuHble OLEHKH.
HNurtepBanbHble OLIGHKM NapaMmeTpoB pacnpeneneHus. [IpoBepka CTaTUCTUYECKUX THUIIOTE3.
OcHoBHbIe TTOHATHSA. Cxema mpoBepkH runotes. [IpoBepka rumnore3 o paBeHCTBE JUCIEPCHIA, O
paBEHCTBE MaTeMaTH4eCcKuX Okuaanuil. [IpoBepka runoTe3bl 0 BUAE 3aKOHA paclpeieieHus Mo
kputepuio x°— Ilupcona. IlpoBepka THIOTE3 HeMapaMeTPUYECKUMH METOJAMH: KpPHTEpHil
Manna-Yutau u  Kputepuii Bunkokcona. Berumcnenue BbIOOpouHOTO K03 dunmenra
koppensiiuu [Tupcona. Panrossie kodddunments! koppemsiiuun Crnupmena n Kenganna. Onenka
3HAYMMOCTH KOA(P(PHUIUEHTOB KOPPEISAIIH.

Pa3zgen 2. CraTucTnueckue MeToAa aHAJIN3A JaHHBIX

JlucniepCMOHHBIA aHaJIU3: MOHATHUE JUCIIEPCUOHHOTO aHalM3a, OCHOBHbBIE OINPEICICHHUS.
OnnodakTopHbli W JIBYX(AKTOPHBIA JUCTIEPCHOHHBIA aHaau3. PerpecCMOHHBIN aHaH3.
JluneitHast perpeccust oT oAHOTrO mapamerpa. OleHKa 3HAYUMOCTH KO03(PPUIIMEHTOB ypaBHEHUS
perpeccuu u ero aaekBatHocTH. Henmuelinas perpeccus.

Pa3nea 3. Cratuctuyeckasi 00padoTKa MHOTOMEPHBIX JAHHBIX

[lonsTe 0 MeToAax aHanM3a MHOTOMEpHBIX JaHHBIX. HazHauenuwe u kiaccudukanus
MHOTOMEPHBIX  MeTOM0B. (OCHOBBI  KOPPEISIMOHHOTO W  KOBAapHAIMOHHOTO  aHaIM3a.
MHOroMepHbIi pEerpecCUOHHBIA aHanu3. MeTOoIbl CHHXKEHUS Pa3MEPHOCTH: METOJ TJIaBHBIX
KOMIIOHEHT W (aKTOpHBIN aHanu3. OCHOBHBIC MOHSATHS U TPEANIONOKEHHs (PaKTOPHOTO aHAIH3a.
OO6mwmit anroputM. OCHOBHBIE ATarnbl akTopHOro aHamu3a. OCHOBHBIE METOJIbI KIacCU(DUKAITUU.
JuckprMyuHaHTHBIN aHann3 OCHOBHBIE MOHSATHS W MPEANONI0KEHHUS JUCKPUMUHAHTHOTO aHAJIM3a.
JIMCKpYMUHAHTHBIN aHAINW3 KaKk MeToJ| Kiaccudukaiuu o0bekToB. Kimactepubrii anamms. Oomias
XapaKTEepUCTUKA METOJ0B KJIACTEpHOT0 aHanu3a. Mepsl cxoncrsa. Mepapxudeckuil KiacTepHbIN
ananmm3. Meron k-cpemnux. Kputepum kaudectBa kimaccudukaruu. [lepcrieKTUBBI pa3BUTHS
CTAaTHCTUYECKUX METOJ0B 00pabOTKU IKCIIEPUMEHTATBHBIX TAHHBIX.

4. O0beM yueOHOM JUCUUIIJIMHBI

o O0BbeM U CIUIIINHEI
Bun yuebnol paboThl el

3E Akan. 4. | Actp. u.
O01mas TPy10eMKOCTh TUCIHUILIHHbI 2 72 54
KonTakTHasi padora — ay1MTOPHbIE 3aHATHS: 0,94 34 25,5
Jlexuun 0,44 16 12
[Tpaktrueckue 3anstus (113) 0,5 18 13,5
CamocrosiTesibHas padoTa 1,06 38 28.5
KoHnrtakTHas camocTosTenbHas pabora 0,2 0,15

1,06
CaMocCTOsITENIbHOE U3YUYEHHE PA3AEIOB IUCHIUIIIMHBI 37,8 28,35

47



\ Buja koHTpOIs \ 3auer

AHHOTaNUA padoyell MPOrpaMMbl JUCHUINJIMHBI
«I"a30¢a3Hble nmpouecchl MOJyYeHUS] HAHOMATEPHAJIOB)

1 IMeap AUMCHMIVIMHBI — TpUOOpeTeHHEe 3HAHUM, YyMEHUH H (HOpPMHUpPOBaHHE
KOMIETEHIIM B 0OJACTH TEOPUM U MPAKTHUKU HCIIOJIB30BaHUS (U3NYECKUX M XMUMHUYECKHUX
METOJIOB TMOJIYYCHUSI HAHOMATEPHAJIOB B Ta30BOM ¢aze, B TOM YHCIIE HAHOYACTHUI, HAHOHUTEH U
HAHOTPYOOK, IUICHOK M MOKPBITUNA, MAaCCUBHBIX HAHOCTPYKTYPUPOBAHHBIX U MHKPOMOPHUCTHIX
MaTepHaoB.

2 B pe3yabTaTe u3yuyeHHs JTUCUMILIMHBI 00y4aI0IIHUIACH 10JIKEH:

Obaaoams CIeNYOMUMA KOMIETSHIIMSIMA U WHIUKATOPAMH UX JOCTUKCHUS:

[IK-7.1; 11IK-7.2; TIK-7.3; I1IK-8.1; ITK-8.2.

3namo:

- (hUBUKO-XMMHUYECKHE OCHOBBI METOOB MOJIYY€HUSI HAHOYACTHUI] 1 HAHOMATEepUasoB B
ra3oBoii (ase;

- OCHOBHble (DU3MYECKHE U XUMHUYECKHE METOJbl MOJY4YeHHs] HAHOYACTHUIl H
HAHOMAaTEPHAJIOB B Ta30BOH (aze U MEePCIEKTUBBI HX TPUMEHEHUS;

- OCHOBHBIE TEXHOJIOTMUYECKHE Olepaluu U 000pyIdOBaHHE U IOJIY4YECHHUS
HAHOYACTHI] 1 HAHOMATEPHAJIOB B Ta30BOH ¢ase;

- TpeOOBaHMS K KAaU4eCTBY CHIPbS U MOJYyYaeMbIX MPOIYKTOB JUISl Pa3IMUHBIX METOJOB
MOJTyYeHUs] HAHOYACTHII 1 HAHOMAaTEPHAaJIOB B ra30BOi ase.

Ymems:

- BbIOMpaTh  HEOOXOIWMBIA  METOJ  CHHTE3a  HAHOYACTHI[ H  IOJTYYCHHS
HaHOMaTEPHAJIOB B Ta30BOM (a3e ¢ yueToM TpeOOBaHHI K KaueCTBY MPOIYKTa K SKOHOMUUYECKHUX
MoKa3aTelei;

- ONTUMH3UPOBATH MapaMETPhl BELIOPAHHOTO METOJ[a CHHTE3a MO/ KOHKPETHBIC eI 1
3aJa4l.

Braoems:

- HaBBIKAMHU HCIOJIb30BAHUSA TEXHUYECKUX CPEACTB MJIsi U3MEPEHHUS] U KOHTPOJIS
OCHOBHBIX  NapaMETPOB  TEXHOJOTMYECKMX  IPOLIECCOB  IOJYYEHUs  HAHOYACTHL U
HaHOMAaTepHaJIoB B Ia30Boil (ase;

- HaBbIKAMHU aHaJW3a HAy4YHO-TEXHUYECKOM JHTepaTypsl B O00JIACTH METO/OB
MOJTyYeHUs] HAHOYACTHII 1 HAHOMAaTePHaJIOB B ra30BOil (ase.

3 Kpartkoe cogep:xaHue JUCUMILIHHbBI

Paznen 1. ®usuveckue MeTOAbI MOJYYECHUSI HAHOMATEPUAJIOB

1.1. BBenenue. Knaccudukanuss METO0B TOJYYCHHUSI HAHOYACTHUIL ¥ HAaHOMATEPHAJIOB.
Ouznyeckue, XUMHYECKHUE, OMONOTUYECKHE W KOMOWHUPOBAaHHBIE MeTONbl. OCOOCHHOCTH
MOJIy4E€HUS HYJIb- OTHO-, IBY- U TPEXMEPHBIX HAHOMAaTEPHAJIOB.

1.2. ®dusuyeckue MeTOAbI TMOJYy4YeHHs] HAHOYACTHI. Bosronka-mecyOrumarms.
Jlazepnas aOmsmus.  lucmeprupoBaHue B DJIEKTPOIAYrOBOM  paspsne. MexaHHdeckoe,
VIBTPAa3BYKOBOE M JICTOHALIMOHHOE M3MeIbYeHUuEe. MeToJl B3pPHIBAIOMIMXCS IPOBOJIOK.
DnekTpouckpoBas spo3us. [nazmennas chepouauzanus yactui. KpruoreHHbIe METOIBI.

1.3. ®usuyeckre MeTOAbI TMOJYYEHUS] MACCMBHBIX HAHOCTPYKTYPHMPOBAHHBIX
MaTepuaioB. VHTeHCcHBHas mactuueckas aedopmanus. HampaBieHHas KpUCTAILTH3AIUSL
aMop(HBIX CIIIaBOB U cTeKo. [IpeccoBanue u criekanue (pa3sHOBUAHOCTH CIICKaHUS).

1.4. ®usnyeckne MeTOAbI MOJYYeHHs] IJIEHOK W NMOKpbITHil. KamenbHblli MeTon,
METOJl CIMHUHTOBaHUs. MeTon norpyxenus. Hanbienue (TepMuyeckoe, 3IeKTPOHHO-ITY4EBOE,
marHeTponHoe). [lonstue 06 snurakcuu. MonekynspHo-yueBasi snuTakcus. Jlutorpadpus u
HaHOIHUTOTpadus.

Pa3nes 2. XumMnueckne MeToAbI MOJYyYeHHSI HAHOMATEPHAJIOB B ra3oBoii ¢aze

2.1. Tunbl nmpexkypcopoB, TpedOBaHHUS K NpeKypcopamM H HX cuHte3. [lonstue
peKypcopa, BO3MOKHBIE IPEUMYIIEeCTBa, TpeOOBaHuUs K MpeKypcopam. OCHOBHBIE TPUHIIHITHI —
CTaJuu TOJX0Ja K BBIOOpY M Au3aiiHy mpekypcopoB — MOC ¢ MOJEKYJISIPHBIM CTPOEHHUEM.
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Tunsl IpeKypcopoB, IPUMEPHI PEaKLMil CUHTE3a. METOAbl OLICHKU CTEPUYECKUX 3aTPYAHCHUHN U
MEXMOJEKYIAPHBIX KOHTAaKTOB. (CpaBHHUTENbHAs OLEHKA JKpPaHUPYIOMIEH CHOCOOHOCTH
OCHOBHBIX THIIOB JHrapaoB. IlapooOpazoBanue OeTa-TUKETOHATOB METAIOB. JIaHTaHOMIIBL
OcobenHoctu mapoo0pa3oBaHus AJTKOKCH/IOB. Ocobennoctu nmapooOpa3oBaHUs
LIUKJIONEHTAIUEHUIBHBIX KOOPAMHAIIMOHHBIX COEIMHEHHM — MpeKypcopoB. [amoreHuisl,
ruapubl. [IpuMeps! uCoab30BaHus AJIs CHHTE3a HAHOMATEPHasoB.

2.2. XumMHu4eckHe TPAHCNOPTHbIE peaKIuH. DKCIEPUMEHTAIbHBIE U TEOPETHYECKHE
OcHOBbI ~ Merona. IlIpomecchl, ompenensmoolie CKOPOCTb  TpaHcmoprta.  [Ipumepsl
TPacoOpPTUPYEMbIX BellecTB. Pa3nerneHne M OYMCTKA BELIECTB IMOCPEICTBOM TPAHCIOPTHBIX
peaKuuii.

2.3. MeToabl XMMHYECKOr0 OCAKICHUS HAHOMATEPHAJIOB W3 ra3oBoil ¢asbl, UX
pasHoBuaHoctu. Cragun CVD  mpouecca. OmpeneneHue, cxema Ipoliecca, OCHOBHBIE
napameTpbl. BiusitHue razoBoi ¢azpl Ha MpoTeKkaHue mpoiiecca. [IpenmyiecTBa U HEOCTaTKH
merona. Kmaccudpukamus meronoB CVD. dynkiumonanbHbeie 3neMeHThl CVD  ycTaHOBOK.
O6nacte mpumenenus: metoga CVD. IlonyueHne HaHOMAaTEepHAIOB IMPH JIA3EPHOM HCIIApEHUHN
atomoB (a0msauuu). IlodydyeHne HaHOYACTHUI[ MYTEM TEPMHUYECKOTO PA3JIOKEHHUS TBEPAOTO
BEIIeCTBA.

2.4. Mertoabl moJiyuyeHusi (HaHeceHHs])) IUIEHOK M mMoKpbITHil. Knaccudukarus
METOJIOB HAaHECEHHUS] HEOPTraHMYECKHX MOKPHITUHA. XOJO0JHOE Ta30JMHAMHYECKOE HaIlbUICHUE.
OnextponayroBas Metannusauus. [‘azomiameHHoe HambuleHHe. [lna3MeHHoe HambUIEHHE.
JleToHanmoHHoe HamblUieHHE. BakyyMHO — KOHIEHCAlMOHHOE HambuleHHe. DYHKIIMOHAJIbHBIE
CXEMBI POLIECCOB, OCHOBHBIE ITAPAMETPBI, JOCTOMHCTBA U HEAOCTATKH.

2.5. Iloay4yeHue yrJjepoaHbIX HAHOCTPYKTYp mocpeactBom CVD merona.
Cencopnble MaTtepuabl. Cunte3 (y/uiepeHoB Ha ycraHoBkax Cmosun (cXeMa W MPHHLIUI
nerictBust). YcraHoBku Kpeumepa m Bymma mist cunTesa ¢ymiepenoB. O0IacTH MpUMEHEHUS
¢ynnepenoB. CuHTE3 YIIepOIHBIX HAaHOTPYOOK (cXema YCTAaHOBKM M TNPHHLMI JIEHCTBHSA).
O6nacT TPUMEHEHHS YTJIEPOJHBIX HAHOCTPYKTYp. Mopdooruss U CBOWCTBA CEHCOPHBIX
MaTepHUaoB.

Pazgen 3. KomOuMHMpoOBaHHbIE U MHBIE METOAbI MOJIyYeHHSI HAHOMATEPHUAJIOB

3.1. Meroabl MNOJy4eHHs] MHUKPOMOPHUCTBIX MAaTEPHAIOB. <«SlIepHBIE» TPEKOBBIC
MeMOpaHbl. MemOpaHbl M3 OKCHIOB QJIIOMHHMS, TUTaHA M LHUPKOHUS, IOTydaeMble
IIEKTPOXMMHUYECKUM OKUCIIEHHEM. MaTepuaisl ¢ BBICOKOW YJEIbHON OBEPXHOCTBIO: 1IEOIUTHI,
MOJIEKYJISIPHbIE CHUTa, aKTUBUPOBAHHBIE YTJIH.

3.2. KoMOuMHHpOBaHHBIEC MeTOABI. MEXaHOXUMUYECKOE PEAKIIUN U UX PA3HOBUIHOCTH.
Bosronka meTasioB B cpe/ie aKTUBHBIX I'a30B. XUMUYECKHE aKTUBATOPHI CIICKAHUS.

3.3. Hanortexnousorusi. [IpoGiieMbl ¥ JOCTHKEHHS HAHOTEXHOJOTHMH B CO3JIaHUU
MaTepuaioB, IpruOOpPOB, YCTPONUCTB U MAILIMH HA COBPEMEHHOM JTarle.

4 O0beM yueOHOH THCHUILINHBI

O0BbeM IUCIUIIINHEI
Buj yueOHoi1 padoThl Axan, | Acip.
3E
4. 4.

O01mas Tpya10eMKOCTh AU CIUNJIMHBI 4 144 108
KonTakTHasi padoTa — ayIMTOPHbIE 3AHATHS: 1,89 68 51
B TOM 4HcJje B GopMe NPaKTHYeCKO# MOAT0TOBKH 0,47 17 13
Jleknun 0,94 34 25
[Tpaktuueckue 3ansatus (I113) 0,47 17 13
JlaGopatopusbie pabotsl (JIP) 0,47 17 13
B TOM 4YHcCIIe B (hOpMe IPAKTUIECKON TTOATOTOBKH 0,47 17 13
CamocrosiTesbHast padora 2,11 76 57
KoHTakTHas camocTosTenpHas pabora 0,4 0,3

2,11
CaMocCTOATEIbHOE N3YUYEHHE PA3eJIOB JUCLIUIIINHBI 75,6 56,7
Bua uToroBoro KOHTpoJIA: 3a4deT ¢ OLEHKOM
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AHHOTaNUs padoyeil NPOrpaMmMbl JUCUUILIIMHBI
«KomMnbroTepHbie 1 HHPOPMaLMOHHBIE TEXHOJIOTHH B pa3padoTKe HAHOMATEPHAIOB)»

1 Heap qucuuniuHbl — (GOPMUPOBAHME KOMIETEHLMI B 00JaCTH TEOPUH U NMPAKTHKH
UCIIOJIb30BaHUSI KOMIIBIOTEPHBIX W HWH(POPMALMOHHBIX TEXHOJOTHHA [uis pa3paboTKu U
UCCIIEIOBaHMs HOBBIX HAaHOMAaTEpUAJIOB, MPUOOPETEHNE 3HAaHUI U YMEHUH B 00JIaCTH aHAIU3a U
IpEeCTaBICHUS JIUTEPATYPHON U SKCIIEPUMEHTAIBHON HAYyYHO-TEXHUYECKON HH(OpMAIIHH.

2 B pe3yabTaTe H3yuyeHHs JUCUMILIMHbI 00y4aIOIIHUIACH 10JIKEH:

Obnadamye cleayOMUMI KOMIIETEHIIMAMU U UHIUKATOPaMH UX TOCTUXKEHU:

VK-1.1; VK-1.2; YK-1.3; YK-2.1; IIK-8.1; ITK-8.2; ITK-8.3.

3namo:

— COBPEMEHHOE COCTOSIHUE M IIEPCHEKTUBHBIC IPUMEHEHHMS KOMIIBIOTEPHBIX U
MH(POPMALMOHHBIX TEXHOJIOIUH B HAHOMHIYCTPUU;

— OCHOBHBIE CUCTEMbI OPTraHU3alMK U XPAHEHUS] HAyYHO-TEXHUYECKON NH(popMaLuu;

— CcrHocoOBbl IUTAHUPOBAHMSI IKCIIEPUMEHTA;

— CTAaTUCTHYECKUE HHCTPYMEHTBl IUIAHMPOBAHUS DJKCIIEPUMEHTa U 00paboTKH
AKCIIEPUMEHTAJIbHBIX JTaHHBIX;

— CcHocoObl U HHCTPYMEHTHI 00paOOTKH 1 MPEACTaBICHUS SKCIIEPUMEHTAIBHBIX TAHHBIX;

— MOAXO0JbI K MOJEIUPOBAHUIO HAHOCUCTEM.

Ymems:

— OCYILECTBJIATh MOMCK M aHAJIM3 HAYYHOH-TEXHHYECKOH MH(POpPMALUU B JTOCTYNHBIX
HCTOYHUKAX;

— IpPOU3BOAUTH OTOOP OSKCIEPUMEHTAIBHBIX (AKTOPOB U IOCTPOCHHE IIJIAHOB
HKCIIEPUMEHTA B 00JIACTH CO3/IaHUS M UCCIICOBAaHMs HAHOMATEPUAJIOB;

— IPOBOJUTH AHAJIU3 PE3YJIBTATOB IKCIIEPUMEHTAIIBHBIX UCCIIEIOBAHMI;

— MPEACTaBIAThH PE3YIbTaThl SKCIEPUMEHTAIbHBIX UCCIIEI0BAHUM;

— BBIIBIISATh 3HAYUMOCTh (PAaKTOPOB IKCIIEPUMEHTA;

— TPOU3BOAUTH KPUTHUECKUH aHAIHM3 ONMYOJUKOBAHHBIX JAHHBIX;

— IPOBOJUTH MOJEIMPOBAHUE MTPOLIECCOB IBUKEHUS U arperaiuu;

— IPUMEHATH IOJYyYEHHBIC 3HAHWS U PEIICHUS HCCIEN0BATEIbCKUX M NPHUKJIAIHBIX
3aja4, B TOM 4YHClie B 00J1aCTH HAyKU O HaHOMaTepHajiaX U HAaHOTEXHOJIOTHH.

Braoemy:

— HaBbIKaMH pabOTBl € HAayYHO-TEXHUYECKOH, CIPaBOYHON JHUTEpaTypod U
JIEKTPOHHBIMU PECYpPCAMHU, 3aTParuBaAIOMUMH (DyHIaMEHTAJIbHbIE M NPAKTHUECKUE ACHEKTHhI
pa3paboTKU U MPUMEHEHUS] HAHOMATEPUAJIOB,;

— HAaBBIKAMHM HCIOJIB30BAHMS KOMIIBIOTEPHBIX MPOTpaMM Ul IUIAHUPOBAHUSA U aHAJIN3a
IKCIEPUMEHTA;

— METOAOJOTMYECKMMH MOAXOJaMU M HAaBBIKAMU MPEICTABIICHUS 3KCIEPUMEHTAIbHBIX
JAHHBIX, B TOM YHCJIE, PE3yIbTaTOB MHOTO()AKTOPHBIX SKCIIEPHMEHTOB;

— HaBbIKAMHM OCBOEHMSI M INPUMEHEHMs] HOBBIX KOMIIBIOTEPHBIX M HMH(OPMAallMOHHBIX
UHCTPYMEHTOB NpU pa3paboTKe U UCCIeIOBaHUHA HAHOMATEPHAJIOB.

3 Kpartkoe cogep:xaHue JUCUMILIIHHbI

Pa3nes 1 - OcHOBBI TeOpHH INIAHMPOBAHUS IKCIIEPUMEHTA

HanouHaycTpHST M KOMIBIOTEPHbIE TEXHOJOIHH. AKTyalbHbIE BO3MOKHOCTH U
NEPCHEKTUBBl  UCIOJb30BAHUS  KOMIBIOTEPHBIX U HMH(GOPMAIMOHHBIX TEXHOJIIOTUH B
HaHoMHAycTpuH. McTopuueckuii 0030p NPUMEHEHHMS KOMIBIOTEPHBIX M HH()OPMALMOHHBIX
TEXHOJIOTUH B 00JacTH XUMHUYECKOM TEXHOJOTMH, MAaTepHaJOBEICHUS U pa3paboTKu
HaHOMATEPHAJIOB.

PannomMmu3anmusa W miIaHupoBaHHMe 3KcnmepuMeHTa. OCHOBHBIE HJIE€H, IOCTPOEHHUE
CIIOXKHBIX IUIAHOB, KOBapHallMOHHBIA aHanu3. AHaIW3 KOHTPAaCTOB M MHOXXCCTBCHHBIE
cpaBHEHUs. MHOrOMepHBIM AUCIEPCUOHHBIA M KOBAPUALMOHHBIN AHAIIN3, IPEANOIOKECHUS U
CIIEJICTBUS UX HApYLICHMUS.

IlnanupoBaHue MHOro(QaKTOPHBIX JKCHEPUMEHTOB. JIpoOHO-(hakTOpHBIE IUIAH C
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pa3JIMYHBIM YHCJIOM YPOBHEH, CMEIIaHHbIC IUIAHbI, HEHTPAIbHbIE KOMIO3UIMOHHBIEC IUIAHBI.
[TocTpoeHne S3KCHEpUMEHTANBHBIX IUIAHOB W aHAlIW3 pe3yJbTaTOB AKCIEPUMEHTA, METOJbI
pobactHOoro maHupoBaHusi Taryum, mimaHbsl A8 CMeceil M JAPYruxX MOBEPXHOCTEH C
OTpaHHYEHUSIMHU, TMOCTpoeHMe D- U A-OoNTHUManbHBIX IUTAHOB. AHANU3 MOBTOPSEMOCTH U
BOCIIPOM3BOAMMOCTH. OrneHka 3(PQPEKTUBHOCTH JKCIEPHUMEHTAIBHBIX IUIAHOB, CIIOCOOBI
NOBBIIICHUS (PPEKTUBHOCTH IJIaHA, SBOJIOIMOHHOE IIaHUpoBaHue. [Iporpammubie cpencTa
JUISL CTATUCTUYECKOTO aHaIM3a U TUTAaHUPOBAHUS SKCIIEPUMEHTA.

Pazgen 2 - O0padoTka uHGopmManum B 00J1aCTH HAYK 0 HAHOMATEPHAJIaxX

O0padoTka IKCHepUMEHTANBbHBIX JAaHHBIX. OcCHOBHBIE 3amaunl  0O0pabOTKH
uHpOpMallMK B IMPAaKTHKE HAYYHBIX HCCIEeIOBaHMNA B obimacTu HaHomarepuanoB. OO6paboTka
9KCIIEPUMEHTANBHBIX JTaHHBIX HAa NpUMEpe TUIUYHBIX HCCIEIOBaHUNA B 00JIacTH pa3paboTKu
HaHOMarepuanoB. lIpakThyeckoe MpUMEHEHHE (UIBTPAlMM W TEXHUYECKOTO aHalu3a st
00paboOTKK SKCIIEPUMEHTAIbHBIX JaHHBIX. Vcrojb30BaHHE MPOrpPaMMHBIX MPOIYKTOB JUIsS
MJIAHUPOBAHUS IKCIIEPUMEHTA, aHAIM3a U TIPEICTABIICHUS SKCIIEPUMEHTAIbHBIX JaHHBIX.

Bo3Mo:XKHOCTH TNPOrpaMMHBIX MNPOAYKTOB M MX IpPHUMEHeHHEe B TeXHOJOTHH
HaHoMaTepuanoB. CHCTEMbl KOMIBIOTEPHOW anreOpbl, TaOMMYHBIE PETaKTOPHI, SI3BIKU
nporpammupoBaHuss Ha mpumepe MSExcel, Matlab, Maxima, Mathcad, Scilab, R, Python.
OcHoBbl ucmonb3oBanust Python s aHanw3a HaydHbIX JaHHBIX. HaydHas skocucTeMa si3bIKa
Python: makerst Numpy, Scipy, Matplotlib. Ctatuctudeckas o6paboTka ¢ ucrnoib3oBanuemM R u
Python. O6paboTka u aHann3 M300pakeHU — MpUMEHEHHe makeToB Numpy u Scipy, MOayIb
Scikit-image. HWcmons3oBanne OubmuoTeku Matplotlib s Bu3yanmuzanuum  JaHHBIX |
MOCTPOEHHUS BHICOKOKAUE€CTBEHHBIX JHArPaAMM.

IMouck ®W aHaMM3 Hay4YHO-TeXHMYeckOM wWHPopMmauuu. VcTouHMKH Hay4dHO-
TexHuueckol wuHpopmanuu. CHCTEMBl OpraHW3alMl W XPaHEHUS Hay4YHO-TEXHUYECKOU
uHpopmarnuu. Meroasl moucka. Kputepun 3¢ dekTUBHOCTH (TIOJHOTA, TOYHOCTh) TOHWCKA W
CrocoObl WX TIOBBIIICHUSA. AHAIW3 W TPEJCTABICHUE BBISABICHHOW HAyYHO-TEXHHYECKON
uHpopmanuu.

Pasznen 3 - MoaeanpoBanue U BU3yaau3aluus HAHOCHCTEM

MopnenupoBaHue MpOLECCOB  ABMXKEHMSIT W arperaiuy  HaHoyacTHl. Mertozbl
MOJIEKYJISIPHOM NHMHAMUKU. bpoyHOBCKast [uHaMuka U n1rHamuka JlanxkeBeHa, metonsl MoHTe-
Kapno. KoMOuHMpOBaHHBIE M YCOBEPILIEHCTBOBAHHBIE METOAbl MOJCIUPOBAHMS JUHAMHKHU
yactull. MoJaenupoBaHue B3aWMOJCHCTBUNM YaCTHUILl: PACYET CTOJKHOBEHUN MEXKIY YaCTULIAMM,
MOJICTIMPOBAaHUE [BUKEHHUS arperatoB ¢ Y4€ToM CBs3ed MeEXIy 4YacTHULlaMH, I[apHOE U
MHOKECTBEHHOE B3auMojeiicTBue wyacTull. [IporpaMMHble TPONYKTHI Il BHU3yalldu3allud U
MPEJICTaBICHUSI PE3YJIbTaTOB MOJICIIUPOBAHMSI HAHOCHCTEM.

4 O0beM yueOHOH THUCHUILINHBI

O0BbeM U CIHUIIIINHEI
Buj yueOHoi1 padoThl Axan, | Acip.
3E
4. 4.
O01mas Tpya10eMKOCTb AU CHUNJIHHBI 4 144 108
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS: 1,88 68 51
B TOM 4HCJe B (popMe NPAKTHYECKOH MOATO0TOBKH 0,22 8 6
Jleknun 0,47 17 13
[Tpaktuueckue 3ansatus (I113) 1,19 43 32
JlaGopatopusbie padotsl (JIP) 0,22 8 6
B TOM 4YHcCJIe B (hOpMe IPAKTUIECKON MTOATOTOBKH 0,22 8 6
CamocrosiTesbHast padoTa 2,12 76 57
KoHTakTHas camocTosTenbHas pabora 0,4 0,3
2,12
CaMocCTOATEIbHOE N3YUYEHHE PA3EJIOB JUCLIUIIINHBI 75,6 56,7
Bua uToroBoro KOHTpoJIA: 3a4deT ¢ OLIEHKOM

AHHOTaNUA padoyeil MPOrpaMMbl JUCHUIJIMHBI
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«CynpamMouiekyJasipHasi XUMHUSD)

1 Iegp AMCHMINIMHBI — Pa3BUTHE Y CTYACHTOB HAaBBIKOB aHAIM3a MOJIEKYJSPHO-
OpPTaHM30BAHHBIX CHUCTEM, YMEHHUsS TOCTPOCHHUS aHCaMOJIed OpPraHUYeCKUX MOJIEKYN, OpPTaHo-
HEOPraHWYECKUX KOMILUIEKCOB M KOOPJIWHALMOHHBIX IOJIUMEPHBIX CTPYKTYpP, HCCIEAOBaHUS
MPOIIECCOB BBICOKOCIIEIIU(DUYHOTO paclO3HABAHUS, pearupoBaHus, katanusza. (OOecrneyuThb
uH(popMallell IO OCHOBHBIM 00JAacTAM MPUMEHEHHS] MOJEKYJISPHO-OPraHU30BAHHBIX CHCTEM.
Hayuute mmanupoBaTh, OpPraHU30BBIBATH M OCYIIECTBISTH IMOAOOP KOMIIOHEHTOB ISt
MOJTyYEHUS CYMPaMOJIEKYJIIPHBIX CUCTEM C ONpeAeIeHHBIM HaO0OpOM (DYHKIIUH.

2 B pe3yabTaTe H3yuyeHHUs JUCUMILIMHBI 00y4aIOIIMIACH 10JIKEH:

Obaaoams CeNyOMUMA KOMIETSHIIMSIMA U WHIUKATOPAMH UX JOCTUKCHUS:

[IK-7.1; 11IK-7.2; TIK-7.3.

3namo:

— OCHOBHBIE THUIIBI OPraHUYEeCKUX MOJEKYyd — 0a30BbIX 3JEMEHTOB MOCTPOCHUS
MOJIEKYJIIPHO-OPTaHU30BaHHBIX CUCTEM;

— OCHOBHBIC NPHUHIMIBI OCTPOEHUS OPraHUYECKHUX, METAUIOOPraHUYECKUX U
OMOOPraHNYECKHUX CYMPAMOJICKYISIPHBIX CHCTEM;

— METO/Ibl aHAJIN3a CTPYKTYPhI U CBOWCTB CYNPAaMOJIEKYJISIPHBIX CHCTEM;

— OCHOBHBIC TUITBI COBPEMEHHBIX CUCTEM, UCIIOIB3YEMBIX B OMOXHMHUH;

— OCHOBBI CYNPAMOJIEKYISIPHOTO KaTaau3a;

— OCHOBHBIE TUIIBI MATEPUAJIOB HA OCHOBE MOJIEKYJISIPHO-OPTaHU30BAHHBIX CUCTEM;

— OCHOBHBIE TUIIBI CUCTEM, UCIIOJIb3YEMbIX B OpraHUYECKON (POTOHUKE U DJIEKTPOHUKE;

— Ipyrue 00JIaCTH MPUMEHEHHUS MOJIEKYIIIPHO-OPTaHU30BAHHBIX CHCTEM.

Ymemu:

— MPOBOJIUTh AQHAIIM3 HAyYHO-TEXHUYECKOW JIUTEpaTypbl B OOJIACTH COBPEMEHHBIX H
MEPCIEKTUBHBIX BUJIOB MOJIEKYJIIPHO-OPTaHU30BAaHHBIX CHCTEM;

— opmynupoBaTh TpeOOBaHUS K MaTepualaM U omnpeaeisaTh 3()(eKTuBHbIE MyTH
CO3JaHUsI HOBBIX CYNPAMOJEKYJSIPHBIX CHCTEM C KOMIUIEKCOM 3aJaHHBIX CBOWCTB IS
KOHKPETHBIX 00JIaCcTei MPUMEHEHHS;

— IPOBOJUTH JSKCHEPUMEHTAIbHBIE HCCIEAOBAHUS COCTaBa, CTPYKTYPhl M CBOWCTB
MOJIEKYJIIPHO-OPTaHU30BAHHBIX CUCTEM;

— OIPUMEHATh TEOPETHUYECKUE 3HAHUS 110 COBPEMEHHBIM M IEPCHEKTHBHBIM BHUIAM
CYNPaMOJIEKYJISIPHBIM CHCTEMAaM JJIsl PEIICHUS UCCIEA0BATENIbCKUX U MPUKIIAHBIX 33]1a4, B TOM
YHClie B MEXIMCIUIUITMHAPHBIX 001aCTAX.

Braoems:

— MEeTO/IaMH PabOThl C HAYYHO-TEXHUYECKOM, CIIPABOYHOMN JTUTEPATYPOH M AJIEKTPOHHO-
OMONMMOTEYHBIMU  pecypcaMd  TIO0  TEOPETHYECKHMM W TEXHOJOTMYECKUM  acTeKTam
MaTepHaNOBEICHNS HA OCHOBE MOJIEKYJIIPHO-OPTaHU30BaHHBIX CHCTEM;

— METOAOJOTUYECKIMH  TMMOAXOJaMH, OCOOCHHOCTSMH  CHUHT€3a W  BBISBICHHUS
B3aUMOCBSI3€M COCTaBa, CTPYKTYpPbl, CBOMCTB M TEXHOJIOTMH CYNPAMOJIEKYJSIPHBIX CHCTEM,
obOecreunBarOIIMMU 00OCHOBAHHOE MPHHITHE PEUICHUH MpH pa3padOTKe HOBBIX MAaTEpPHAIIOB
JUTSL pa3iIM4HbIX 00acTel MpUMEHEeHHUS,

— METOJIaMH KPUTHUYECKOTO aHajiu3a U OLEHKU COBPEMEHHBIX HAYUHBIX JOCTHUXKEHUH,
pa3paboOTKU MOAXOAOB K PEIICHHI0 HCCIEAOBATEIbCKUX M IMPaKTUYECKHX 3aJad B o01actu
MOJIEKYJIIPHO-OPTaHU30BaHHBIX CUCTEM;

— CIIOCOOHOCTBHIO M TOTOBHOCTHIO K pa3pabOTKe HOBBIX METOJOB HCCIIEIOBAaHUS U HUX
MPUMEHEHUIO B CAMOCTOSTEIPHON HAyYHO-UCCIIEI0BATENBCKON IEATEIHLHOCTH B 00JIACTH XUMUU
OpPraHU30BaHHBIX CHCTEM C YUETOM MPaBUJI COOJIIOIEHNS aBTOPCKUX IIPaB.

3 KpaTkoe coaep:kanue TUCHUNIHHBI

Pa3gen 1. Beeaenne. OcHOBHBIE NOHSATHSA

Paznen 1.1 Beenenue. Kparkas ucropus CynpamoJeKyJIspHOW XMMHMH. 3HAYMMOCTh
HAyYHO-UCCIIEIOBATENbCKUX pabOT B 00JacCTH CYyNpaMOJIEKYJISIPHON XUMUU JJIsl PAKTUYECKOTO
MPUMEHEHUSL.

[Ipupoma HEKOBAJICHTHBIX B3aUMOJCUCTBUN (KOOPAWHAIMOHHBIC CBS3H, JIHMIIOJb-
JIATIOJIbHBIE B3aUMOJIEHCTBUS, CUIIbl BaH-nep-Baanbca, CTOKMHI-B3anMOIEHCTBUE, BOAOPOIHBIE
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cBsi3n). [lomywenune 1D, 2D, 3D- crpykryp. Monekynspuas Oubnuorexka P. Crenra u b.
Onentoka. HckyccTBeHHbIE MeMOpaHbI, MEMOpaHHBIM TpaHCOPT. MOHO- W  TOJHMCION
JIburmiopa-bromkert.  Busukynbl,  Muuemnsl:  cnenupuyeckue  TUNBl  MaTepHAaloB.
CynpamosnekysipHasi OpraHu3alis B HyKJICHHOBBIX KHACIOTaX, OesKax.

OU3NKO-XUMUYECKUE METOMABI MCCIEA0BaHUs CYIIPaMOJIEKYJIIPHBIX CUCTEM (ONTHYECKast
CIIEKTPOCKOIHS, PEHTTEHOCTPYKTYpHbI aHanu3, SAMP-cnexkrpockonusi, Macc-CieKTpOMETpus,
noJsiporpadus, HOTEHIMOMETPHSI, KOHTYKTOMETPHS, KBAHTOBOXUMHUECKUE METO/IbI PacyeTa.

Pazgen 1.2 MonekynsipHoe pacno3HoBanue. KommiemeHTtapHocTh. ['eomerpuueckoe,
IPUPOJIHOE, HHEPreTHUYECKOe COOTBETCTBUE. OHIAOPENENTOphl, 3K30penenTopsl. [ ubdkue,
JKECTKUE pELeNnTopbl. MOHOTONHBIE M MOJUTONHBIE peunentopsl. IlpuponHeie penenTopsl
(BaTMHOMMIIMH, OOBEpPHUIIMH, MAaKPOTETPAIH/bI, JIMHCHHBIC TMONMI(PUPHBICE AHTUOUOTHKH).
Penienitopbl a1 aHMOHHBIX cyOcTpaToB. CBsi3pIBaHME HEHTpabHBIX MoJeKyd. Kommekcsl ¢
aMMOHUWHBIMU KaTHOHaMH. J[uuibpHBIA penentop. XupalbHOE pacro3HaBaHHE. | eTuKaThl.
MonexkyJsipHbIE Y3IIbL..

CamocOopka 1 caMOOpraHu3alys opranndeckux Moisekyn. CamocOopka B MPUCYTCTBUU
HOHOB META/UIOB, 00pa3oBaHUE CTPYKTYPHBIX JJIEMEHTOB JTaXKEPOK, JIECEHOK, PEIICTOK.
CamocOopka 3a cHeT BOJOPOJHBIX CBsi3eil. MHOTOKOMITIOHEHTHas camocOopka. CamocOopka
YIOPSAOYCHHBIX (a3 U KPUCTALTUIECKUX CTPYKTYP, HAMpaBisieMast 00pa30BaHUEM BOJOPOIHBIX
CBA3EH.

Pa3nes 2. OcHOBHBIE THIIBI JTUTAHAOB M CYOCTPATOB

Pasnen 2.1 KpayH-3dupbel — TmepBble HMCKYCCTBEHHBIE MOJEKYIBI-PEIEITOPHI.
Homenkmnarypa, MeTompl CUHTE3a KpayH-3(UPOB, KpPUIITAaHIOB, MOAaHnoB. (OcoOeHHOCTH
KOMILIEKCO0Opa30BaHus KpayH-3(UpOoB, KPUIITaH/IOB, MOJIaH/IOB. CenexTuBHOCTD

KOMIUIEKCOOOpa30BaHusl, KOHCTAHTHI YCTOWYUBOCTH, OHEprus oOpa3oBaHUS KOMIUICKCOB.
BnusiHue mnpoTMBOMOHA CONM W PAcTBOPUTENs Ha MPOLECC KOMIUIEKCOOOpa3OBaHUS.
Peopranuzanus KpayH-COEIMHEHHI B npoiiecce KOMILJIEKCOOOpa30BaHuU.
KomriekcooOpa3oBanne ¢ aHMOHAMH W HEUTpadbHBIMH MoJieKyldamu. [lpuMmeHeHue KpayH-
COCMHEHUH B XUMHUYECKOM CHHTE3€, aHATUTUYECKON 1 (PU3UYECKON XUMHUH..

Karenanbsl u poTakcaHbl (CTpOE€HHE, METOABI CHHTE3a). MOJEKYIsSpHbIE Y3IIbL,
J€HPUMEDHI.

[Moppupunsl. Du3MKO-XUMUYECKHE  XapaKTepucTuku  nopdupuna. Komrmiekchb
METAIIONOPPUPHUHOB C MOJEKYJIaMU MUPHIWHA, a3areTePOLMKIOB, aAMU()aTUYECKUX aMHHOB.
MoHO- ¥ TONUTONHBIE pEHeNnTopbl, NOpPUpHHOBEIE AuMepbl. KommekcoobpazoBaHue
nopdupuHoB ¢ ¢ymiepeHamu. OOpa3zoBaHHE KOMIUIEKCOB TMOPPUPHUHOB C OPraHHYECUMU
MOJIEKYJIaMH 3aT CYeT 00pa30BaHMsI BOJOPOAHBIX CBsizei. CynpamoseKyysipHble MOJUMepPhl Ha
ocHoBe nop¢upunoB. [Ipumenene noppuprHOB B MEAULIUHE.

Pazgen 2.2 Kamukcapenol. Homenknatrypa. OIHOCTaIUMHBIA W MHOTOCTaIUUHBINA
CUHTE3bl KalHuKcapeHoB. Mopaudukaius kamukcapeHoB. CTpykTypa KamukcapeHoB. (DU3HKO-
XUMHYECKHE METOJbl HCCIeNOBaHUsl KalukcapeHoB. KommekcooOpa3oBaHHEe € KaTHOHAMU
METaJVIOB, aMMOHUS, OPraHUYECKUMU MOJIEKYJIAMU, CMEIIAaHHbIE KOMIUIEKChl. DYyHKIIMOHAIbHBIE
CHUCTEMBl HAa OCHOBE KaJIMKCAPEHOB. OKCTPAKLUHs KAaTHOHOB METAUIOB C HCIOJIb30BaHUEM
KaJIMKCapEHOB.

[Huknonexkcrpunbl. CTpoeHHE H HOMEHKJIATypa I[MKIOJECKCTPUHOB. Bblnenenue
UKIONEKCTPUHOB M3  Kpaxmaia.  XuMHYecKas  MoauduKamus  IUKIOJEKCTPUHOB.
KommiekcoobpazoBanue LIUKJIOJAEKCTPUHOB c OpraHUYECKUMH MOJIEKYJIAMH.
KomrmnekcooOpa3oBanue IHUKIOAESKCTPHHOB C HEOPraHWMYECKUMHU cojsMu. CMemaHHbIe
KOMIUIEKCHl [MKJIOJEKCTPUHOB. Peaknuy, mpoTekarwmue B IOJOCTH LHUKIOAEKCTPUHOB.
[Ipomeccyl  ruaponmsa, MpOTEKAKOIIMEe B  MOJOCTU  LUKIOAEKCTpUHOB. [IpumeneHue
LUKIIOJIEKCTPUHOB JJII MOAM(UKALUU CBOMCTB OPraHUYECKHX COCAMHEHUH M B JKUJIKOCTHOMN
Xpomarorpaduu.

Kykypoutypunsl. Meroas! nonydenus. Kommiekcoobpa3zoBanue ¢ KaTHOHaMU MeTajljia 1
OpTraHUYECKUMH 3apsKEHHBIMH MOJIEKYJIaMH.

Pa3zgen 3. Buomumernueckue cuCTEMbI
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Pazgen 3.1 OmpeneneHue aOMOTHYECKUX MOJIEKYJ M peakiuil, OMOMHUMETHYECKOTO
nonxona. Ilpuponneile W HCKycCTBEHHbIE HOHO(OPBHL. KOMIUIEKCOHBI [ MPOU3BOIHBIX
aMMOHHUSI, AUKApOOHOBBIX KHCIOT, aMUHOKHCIOT. Kommuiekconsl mist [JHK. HMckyccTBenHbie
KaTaJUTHYeCKue cucTteMbl. MonenupoBanue Ouosiornyeckux peakuuil. ['maponus amumuos,
CIOXHBIX 3(upoB, 3¢upoB ¢ochopHbIX KHCIOT. LlUKIHUeckue yrieBOJOPOIHBIE CHUCTEMBI,
MOJICIIMPYIOLIUE NPOTEasbl, AeruaporeHassl. CynpamMoIeKyasspHble METAIIIOKATAIN3aTOPbI

Pa3nea 4. CynpamouiekyasipHast pOTOHMKA

Pa3znen 4.1 CynpaMoneKyIsipHbIE CUCTEMbI, (POTOXHMUUYECKHE MPEBPAIICHHS KOTOPHIX
OCHOBaHbl ~ HAa  NPOTEKaHUM  IJNEKTPOUMKIMYECKHMX  peakumid.  KpayHconmeprxkaniue
cnupocoenuHeHns.  DoToympamisgeMoe  KOMIUIEKCOOOpa3OBaHME  CIUPOHA(PTOKCA3WHOB.
Cnuponupanbl B KayeCTBE MCKYCCTBEHHBIX OHOJOTHYEeCKHX penenTopoB. CHUpONUpaHbl B
coctaBe OenkoB. CnuponupaHbl B cocTaBe nosinMmepoB. KpayHcoaepikamue HadTomupansl U
doroympaBisieMble CEHCOpl HAa HMX OCHOBe. KpayHcoaepkamiue AUTeTapUIITEHBI.
Kpaynconep:xaiue TpudeHnIMeTaHOBbIe KPACUTEIH.

Paznen 4.2 ®oToMHAYIMPOBAHHBIM MEPEHOC 3JIEKTPOHA B (DOTOAKTHUBHBIX CHCTEMax.
Henuneiinple onTuyeckre CBOWCTBA CyMpaMOJEKYyISApHBIX aHcamOneil. CymnpamomnexynspHas
3JIEKTPOXHUMHUS U CYNPAMOJIEKYJISIPHBIE AJEKTPOHHBIE YCTPOoHCTBA. OCHOBHBIE THUIIBI KOMIIOHEHT
JUISL OCYILECTBIIEHUS IepeHoca AEeKTpoHa. OCHOBHBIE TUIIBI YCTPONCTB M0 MEPEHOCY 3JIEKTPOHA.
MonekynsipHble TPOBOAA. DIEKTPONEPEKITIOUAIOIINE YCTPOIMCTBA.

@OTOMHIYLIMPOBAHHBIA IIEPEHOC HHEPIUHM B OPraHU30BaHHBIX CUCTEMax. MeXaHU3MBI
nepeHoca SHEPruH, JOHOPBI, aKLUENTOpbl SHEpruu (poroHa. OCHOBHbIE KOMIIOHEHTHI U THIIbI
YCTPOMCTB IO NEPEHOCY HEPTUU. METOABI UCCIIEN0BAHUS U PETUCTPALIMH [IPOLIECCOB MEPEHOCA
SHEPIHH.

Pa3nes 5. Oprannveckue NpoBOAHUKH

Paszgen 5.1 Mounekynsipable  MallMHBL.  YCTPOWCTBO  MOJICKYJISIPHBIX — MAIIIHH.
MonekyasipHble [IECTEPEHKH, MOJEKYJISpHblE MYCKyJdbl. MamuHsl, padoTaomue npu
U3MEHEHUU KHUCIOTHOCTH Cpelbl W IpPU MPOTEKAHHH OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX
nmpoueccoB. MOJIEKyIspHBIM  HAacoC, MOJIEKYJIAPHBI  MOTOp. MoeKkynspHass MalllKHBI,
paboTaromiye npyu M3MEHEHHH KUCIOTHOCTH Cpelbl, IIEPEHOCE IEKTPOHA, TPU (HOTOOOITYICHHH.
MonexymnsipHblii aBTOMOOUIIb.

Pasnen 5.2 CynpamonekynspHas XUMHS — METALUIOOPTAaHUYECKUX  THOPHIHBIX
MaTepuaiaoB. MeToapl NOJyYeHUs METAUIMYECKMX HaHo4yacTUL. MeToasl MOIydeHHs
THOPUAHBIX METAIOOPraHMYEeCKUX HAaHOYACTUI] W HaHOMaTrepuaslioB. MeToapl H3ydeHus
rHOpHUIHBIX HaHOMAaTepuanoB. [Ipumepsl THOPUIHBIX HAHOYACTHIL U UX cBOMCTBA. [lepcnekTBbI
TUOpPUIAHBIX HAHOMATEPUAIOB.

4 O0beM yueOHOH TUCHUILINHBI

O0BbeM IUCIUIIINHEI
Buj yueOHoi1 padoThl Axan, | Acip.
3E
4. 4.
O0mas TpyA0eMKOCTb 1M CHMILJIMHbBI 2 72 54
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS: 0,94 34 25
Jlexiun 0,47 17 12,5
[Tpaktrueckue 3ausatus (I113) 0,47 17 12,5
CamocrosiTesbHasi padoTa 1,06 38 29
KonTakTHas camocrositennbHas paboTa 0,4 0,3
1,06
CaMOCTOSITETbHOE U3YYEHUE PA3/ICIIOB TUCIUTIIINHBI 37,6 287
Buja UTOroBOro KOHTpPOJIS: 3a4der ¢ OLeHKOM

5.3 IucuunauHbl 4acTH, GopMHUPyeMoii y4acTHUKAMHU 00pa30BaTeJbHbIX OTHOLICHHIT
(IMCHHUIUTHHBI 10 BHIOOPY)
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AHHOTaNUs padoyeil NPOrpaMMbl JUCUUILIIMHBI
«¥YTriepoaHble HAHOMATepPHAJIbD)

1 Ieap AMCOMIUIMHBI — TPUOOPETCHHWE 3HAHWM, YMEHUU © (POPMHUPOBAHUE
KOMIIETEHIIMH B 00JaCTH MOJUMEPHBIX HAaHOKOMIIO3UTOB M O3HAKOMJIGHHE C UX CTPYKTYpOH,
CBOMCTBaMH, BOZMOKHOCTSIMU TPUMEHEHUS.

2 B pesyabTaTe H3y4eHUs] JUCHHUILUINHBI 00y4aI0UICS TOJI/KEH:

Obaaoams cliefyOmUMU KOMIETSHIIMSIMU U UHAUKATOPAMH UX JOCTUKECHUS:

[1K-7.1; I1IK-7.2; TIK-7.3; TIK-8.1.

B pe3ynbprare u3yueHus AMCUMILINHBI CTYAEHT MarucTpaTyphl JOJIKEH:

3namo:

- Moau(UKalMU Yriepoja, CTPYKTYpy U CBOMCTBa YIJiepoJHBIX HaHOMAaTEpPHAaJOB,
BO3MOXKHOCTH MX HCIOJIb30BaHUS;

ymemy:

- HUCIOJIb30BaTh pPa3IMYHbIE HWCTOYHUKH HH(OpMALMMU ISl MOTYYEHHs] CBEIEHUN O
HOBEHIIMX MCCIEIOBAHUAX B 00IaCTH YIIIEPOIHBIX HAHOMATEPUAJIOB;

- KPUTHYECKH aHAJIM3UWPOBATh HAyyHbIEC MyOIHKAIUY;

enademn.:

HaBbIKaMU IMOATOTOBKHM aHATUTHYECKUX 0030pOB COBPEMEHHOW HayYHOW JUTEpaTyphbl B

00JIaCTH yTIepoIHBIX HAHOMATEPUAJIOB B YCTHON M MUCBMEHHOM (hopme.

3 Kpartkoe cogep:xaHue JUCUMILIHHBI

Paznea 1. Knaccndukanus yriiepoaHbiXx HAHOCTYKTYp. HaHOTpyOKH, HAaHOBOJIOKHA
U yJLIepeHbl

1.1 Beegenne. Kinaccudgukanust yriiepoaHbiX HAHOCTPYKTYp

AnnotponHbsle Monudukanuu yriaepoaa OCHOBHBIE TMOHSATHS KBAaHTOBOW XUMHH.
I'uOpuauzanmst aToMHBIX opOuTaseii M MHOrooOpasue aIOTPONHBIX MOAW(UKAIUN U
XUMUYECKHX COCAMHCHUH yriepona. AnMa3 u ankanbl. ['padut, rpadeH, apeHbl, aJKEHBI,
KapOuH, ankuHbl. CMEIIaHHbIe U TPOMEXYTOUYHBIE aJUIOTPOIHbIE MOIU(BUKAIIMH YIIIEpPOa.

1.2 Yruiepoanble HAHOTPYOKHM U HAHOBOJIOKHA

Hcropus otkpeituss YHT. IloHsATHE OOHOCTEHHBIX M MHOTOCTEHHBIX YIVIEPOIHBIX
HaHOTPYOOK. MHbopmarus 006 ux cTpoeHWH W MeToaax monydeHus. CTpyKTypHBIE CBOMCTBA.
XUpaabHOCTh HAHOTPYOOK. DJEKTPOHHbIE CBOWCTBA HAHOTPYOOK. DIEKTPOHHBIE CBOMCTBa
rpauTOBOM  IJIOCKOCTH. MexXaHWYecKHe CBOWCTBA. YIPYyrue CBOMCTBA  yIJIEPOIHBIX
HAaHOTPYOOK.  DJIEKTPOMEXaHMYECKHE  CBOWCTBA  yIJIEpOAHBIX  HAHOTpYyOok. [lonsTue
xupanbHOocTU. OOCYXJAeHHEe B3aMMOCBS3M XHPATbHOCTH U (U3NYECKUX CBOMCTB YIJIEPOJIHBIX
HaHOTPYOOK. IlpuMeHeHne yriepoaHbIXx HaHOTPYOOK. TokcumuHOCTh HAaHOTPYOOK. IlonsTus u
CBOMCTBA HAHOBOJIOKOH.

1.3 Ctpoenne ¢y iiepeHONOT00HBIX HAHOCTPYKTYP

Ucropus otkpeitus dymiepenos. Kimacrepsr yriaepona. YcraHoBka 1 MeTouKu Puuapaa
Cmommu. Otkpeitust bakmuncrepa ®ymepa. Ilonsitue o ¢dymnepenax. Teopema Diinepa u
CTPYKTypa MOJIEKYZ (yIepeHOB W YIIEPOIHBIX HAHOKIACTEPOB, (YIIEPEHONO00HBIS
CTPYKTYPbl B KHMBOW Tpupojae. YTJIepoaHble Kiactepbl (ymaepougHoro Ttuna. CHHTE3,
MoaupUIIIPOBAHUE, UCTIONIb30BaHUE (YIIIEPCHOB.

Pa3znesn 2. KomMno3utsl Ha OCHOBe yIiIepOJHBIX HaHoMaTepuaaoB. Heyriepognsbie
HaHOTPYOKHU. I'paden. Hanoanmas

2.1 I'pagen

[Tonstus rpadura, rpadena, okcuaa rpadeHa, cTpoeHne U 0coOble CBOWCTBa TpadeHa.
Xumnueckoe MonudunmpoBanue rpadena. «I['padeHoBas» dIEKTpOHUKA. MHOTOCTOMHBIN
snutakcuanbHelii  Tpaden (MEG). CrpykTypa, 53JIE€KTpUUYECKHE CBOWCTBA, MEXAaHHUYECKHE
CBOICTBA, BO3MOXHOCTH IIPUMEHEHUS B JJIEKTPOHUKE

2.2 Hanoauamas.

[MonsTus HaHOanmMa3a, CTPOCHHWE H OCOOBIE CBOWCTBA HaHOalIMasa. TeXHOIOTHUs
MOJYyYEHHS] JIETOHAIMOHHBIX HaHOalIMa30B. OYMCTKa HAHOAIMA30B OT IpumMmecedl. MeTroasl
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KOHTPOJISI CTENIEHW YMCTOTHI I€TOHALIMOHHBIX HaHoaiMa30B (JJHA). IlonydyeHne HaHOANIMa3HBIX
cycnensuid. Ctpykrypa JIHA. [Ipaktuueckoe ucnonszoBanue JJHA.

2.3 KoMno3uThl, cofiep:kaiime yrjepoaHble MaTepHaJIbl

Marepuansl M KOMIO3MTBI Ha OCHOBE YIJIEPOJIHBIX HaHOTpyOok. Ilommmepsr u
KOMIIO3UTHBIE MaTepUabl HA OCHOBE JPYI'MX YIJIEPOIHBIX HAHOCTPYKTYD.

2.4 HeyriiepoaHbie HAHOTPYOKH.

[TonaTne HeyriepoAHbIX HAHOTPYOOK. (DYHKUMOHAJIbHBIE CBOWCTBA M MPAKTUYECKOE
UCIIOJIb30BaHUE PA3IMUHBIX HEYIJIEPOAHBIX HAHOTPYOOK.

4 O0beM yueOHO# JUCHUIIJIMHBI

O0beM TMCUMTLTHHBI
Buna yueOHoii padoThI Axax, | Actp.
3E
4. 4.
O0mast Tpy10eMKOCTh JUCHMIIIIHHBI 5 180 135
KonTakTHas padoTa — ayIMTOPHBbIE 3aAHATHS: 1,41 51 38
B TOM 4HucJje B GopMe NPAKTHYECKOH MOATOTOBKH 0,11 4 3
Jleknun 0,47 17 13
[Tpaktuueckue 3ansatus (I13) 0,94 34 25
B TOM 4YHCIIe B (hOpMe IPAKTUIECKON TTOATOTOBKH 0,11 4 3

IIpooonoicenue madbauyvi

CamocrosiTesbHasi padoTa 2,59 93 70
B TOM 4HucJje B GopMe NPAKTHYECKOH MOATOTOBKH 0,11 4 3
KoHTakTHas camocTosTenpHas pabora 259 0,4 0,3
CaMocCTOATEIbHOE N3YUYEHHE PA3EJIOB JUCLIUIIINHBI ' 92,6 69,7
B TOM 4YHcCJIe B (hopMe IPAKTUUECKON MTOATOTOBKH 0,11 4 3
Bua konTpoJs:

JK3aMeH 1 36 27
KonTakTHas paboTa — MpoMeKyTOYHAs aTTECTaIHs 1 0,4 0,3
IToaroroBka K S5K3aMeHY. 35,6 26,7
Bua uToroBoro KOHTpoOJIf: IK3aMeH

AHHOTaNUA padoyell MPOrpaMMbl JUCHUIJIMHBI
«KoMno3uuOHHBbIE MaTEePHAJIBD)

1. Heap aMCHUIUVIMHBI - TpHOOpeTeHHE 3HAHWW, YMEHUH H (HOPMHUpPOBAHHE
KOMIIETEHIIUH B 00JaCTH MOJMMEPHBIX HAaHOKOMIIO3UTOB M O3HAKOMJIEHHE C UX CTPYKTYpOH,
CBOMCTBaMM, BO3MOXKHOCTSIMU IIPUMEHEHUS.

2. B pe3yabrare wuU3y4YeHUH JUCHMILUIMHBI O0y4yamuuiicss 10 mNporpamMmme
MATHCTPATYPhI J0JIAKEH:

Obnaoame cneayOUMI KOMIIETEHIUSIMA U MHIMKATOPAMU MX JTOCTUXKECHHUS:

I1K-7.1; ITIK-7.2; T1K-7.3; TIK-8.1.

3Hamb:

- OCHOBHBIE BHJABl MAaTpUIl M  HANOJHUTEIEH [ CO3JAHMS  MOJMMEPHBIX
HaHOKOMIIO3UTOB;

- OCHOBHBIE  CBOMCTBAa  DA3JIMUHBIX  IIOJUMEPHBIX  MaTpull M  IOJIMMEPHBIX
KOMITIO3ULIMOHHBIX MaTEPUAOB;

- OCHOBHBIE METO/IbI IIEPEPaOOTKN NOIMMEPHBIX HAHOKOMITO3UTOB;

ymemy:

- BBIOpAaTh MOJUMEpPHBI HAHOKOMIIO3WIIMOHHBIA MaTepuan ais 3aJaHHOM obiactu
IIPUMEHEHHUS

- BbIOpAaTh HYXHBIM THI MaTPUIBl W HAMOJNHUTEIS JUIA CO3JaHHUS IOJIUMEPHOTO
HaHOMAaTepHalla C 3aJJaHHBIMU CBOWCTBAMU;
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enaoemn:

- uHpopManve O CYHIECTBYIOUIMX M TEPCHEKTUBHBIX OOJACTSIX MPUMEHEHHS
MOJIMMEPHBIX HAHOKOMIIO3UTOB;

- HaBbIKAMM TIOATOTOBKM JOKJIAJ0OB Ha OCHOBE aHaJIM3a COBPEMEHHON Hay4dyHOU
JTUTEPATyphl B 00JIACTH MOJTMMEPHBIX HAHOKOMITO3UTOB.

3. Kpartkoe cogep:xanue TUCHUILIHHBI
Pa3nen 1. OcHOBBI MOJIMMEPHBIX KOMIIO3UIIHOHHBIX HAHOMATEPHAJIOB

BBenenue, OCHOBHbIC ONpe/eIeHHs, KPATKasd XapAKTEPUCTHKAa KOMIO3UIMOHHBIX
maTepuaygoB. OCHOBHbIE ompenaesieHns. Poiab MOJMMEpPHBIX HaHOKOMITIO3UTOB B COBPEMEHHOM
mupe. Kinaccudukanys norumMepos.

MexaHnyeckue CBOICTBa MOJMMEPHBLIX MAaTepHajioB. MexaHWyecKue CBOMCTBa
OJIMMEPOB. PacTBOpBI moMMepoB. BsA3KoTeKydee COCTOSHHE MONMMEPOB. YIIPYrue CBOMCTBA
nonuMepoB. CTek1000pa3Hoe COCTOSIHIE BRICOKOMOJIEKYIIPHBIX coennHeHnit. Kpucramimuzanus
MOJIMMEPOB.

IHonyyeHne MoJIMMEPHBIX KOMIIO3UIIMOHHBIX MaTepHaoB. [lonyueHne nmonmmepHsIx
HAaHOKOMITO3UTOB. Buabl HaHOHAmoJHWUTENEH s moauMepoB. HaHOKOMMIO3UTHI Ha OCHOBE
TepMOIUIACTOB.  HaHOKOMIIO3UTBI Ha  OCHOBE  pEAKTOIIaCTOB. MeToapl  BBEACHUS
HAaHOHAMOJIHUTENIEH B TMOJUMEPHYIO MaTpully. HaHOKOMIIO3UIIOHHBIE HAMOIHUTENH IS
MOJIMMEPHBIX MaTPHIL.

OcHOBHBIE CBOICTBAa MOJHMEPHBIX KOMIO3MUMOHHBIX MaTepuaaoB. Bo3pacranue
MPOYHOCTHBIX U JA€(POPMALMOHHBIX CBOICTB, YIApHBIX XapaKTEPUCTHK, OapbepHBIX CBONCTB
(ra3o- U BOJOMPOHMUIIAEMOCTH), CHIDKEHUE TOPIOYECTH U T.J. BIUsSHUE HAHOHAMOJHUTENCH Ha
pEOJIOTHYECKHE CBOMCTBA, TEINIOCTOMKOCTh U TEPMOCTOMKOCTh MOJUMEPOB. Kputnueckas ayinHa
BOJIOKOH.

Pazgen 2. Meroabl mnepepadoOTKH, OCOOEHHOCTH M MNEPCHEKTUBBI MOJHUMEPHBIX
KOMIIO3UIIMOHHBIX HAHOMATEPHUAJIOB

OcHOBHbIE MeTOAbI MepepadoTKH TMOJUMEPHBIX HAHOKOMIO3UTOB. [Iporecce
dbopMoOBaHUS M3JENUN U3 HAHOHAMOIHEHHBIX TEPMOIUIACTUYHBIX TOJMMEPHBIX MAaTEPHUaJIOB
(9KCTpY3Hs, JIUThE TMOJ JaBICHHEM, CIIelHaIbHbIe METO/bI). MPOIECCOB (GOPMOBAHUS W3IETHIMA
Y3 HAaHOHAINOJIHEHHBIX TEPMOPEAKTUBHBIX MOJMMEPHBIX MaTepHalIOB (IIPECCOBAHUE, JTUTHE MO
naBieHueM, mpoduinbHOe (popMoBaHUe).

[onumepcnankaTHble HAHOKOMNO3UTHI. CTPYKTypa U CBOMCTBAa MOHTMOPHJUIOHUTA.
[TonsiTvst UHTEPKATSILMK U SKCHONMALUNA MOHTMOPUIUIOHUTA. CTPYKTypa MOTUMEPCUITMKATHBIX
HaHOKOMITO3HUTOB. JucnepcMOHHOHANOJTHEHHBIE, BOJIOKHUCTBIE u CJIOUCTBIE
MOJIMMEPCUIIMKATHbIE ~ HAHOKOMIO3UTHI.  TEXHOJOrHMs  MOJYYEHHS  MOJIMMEPCHIMKATHBIX
HaHOKOMITO3UTOB.

CymecrByromue W INepCHeKTHBHbIE 00JIaCTH NPUMEHEHHMs  MOJUMEPHBIX
HAHOKOMNO3UTOB. [lomMMepHble HAHOKOMIIO3UTHI HAa OCHOBE OpraHorivH. OraecToiikue
MOJIMMEPHBIE HAHOKOMIO3WUTHI. MeToAbl MOBBIIMIEHHUS OrHECTOMKOCTH. Hanomeramnsl kak
aHTunupenbl. KoMno3uTel Ha OCHOBE HAHOBOJIOKOH.

4. O0beM y4eOHO TUCHMIIIIHMHBI

O0beM TMCUMTLTHHBI
Buna yueOHoii padoThI Axax, | Actp.
3E
4. 4.
O0mast Tpy10eMKOCTh JUCHMIIIIMHBI 5 180 135
KonTakTHasi padoTa — ayIMTOPHBbIE 3aAHATHS: 1,41 51 38
B TOM 4ucJie B popMe NpakTHYECKOH MOATOTOBKH 0,11 4 3
Jlexiun 0,47 17 13
[Tpaktuueckue 3ausatus (I113) 0,94 34 25
B TOM 4YHCIIe B (hOopMe MIPAKTUIECKON MTOATOTOBKH 0,11 4 3
CamocrosiTesbHast padora 2,59 93 70
B TOM 4ucJie B popMe NpakTHYECKOH MOATOTOBKH 0,11 4 3
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KonTakTHas camocTositennbHas paboTa 259 0,4 0,3
CaMOCTOSITETbHOE U3YYEHUE PA3/ICIIOB TUCIUTIIINHBI ’ 92,6 69,7
B TOM 4ucCJIe B OpME NPAKTUYECKON OATOTOBKU 0,11 4 3
Bua koHTpoJs:

IK3aMeH 1 36 27
KonTakTHas paboTa — MpoMeKyTOYHAs aTTECTalHs 1 0,4 0,3
IToaroroBka K 3K3aMeHY. 35,6 26,7
BuJ HTOroBOr0 KOHTPOJIA: JK3aMeH

AHHOTaNuA padoyeil MPOrpaMMbl JUCHUINJIMHBI
«@iryopecueHTHbIe METOAbI 1eTEKTHPOBAHUSD)

1. Heap AMCHUNJIMHBI COCTOMT B TPHUOOpETEHUH OOYYAIOMUMUCS 3HAHUA W
KOMIIETEHIINH B 00JIaCTH U3yYEHUS M UCTIOIb30BaHUH (DITyOPECLIEHTHBIX HAHOMATEPHUAJIOB.

2. B pe3yabrare wu3ydYeHMs JAUCHUIVIMHBI O0y4YaWIIMiiCi MO mporpamme
MArucTpaTypbl 10JIKeH:

Obnaoams cleayONMMA KOMIIETEHIIMSIMA U MHIUKATOPAMU MX JOCTHKCHHUS:

[IK-7.1; 11K-7.2; TIK-7.3.

3namu:

(bu3HYecKrue OCHOBBI JTIOMUHECIICHITNH, (DITyOPECIICHIIHNH;

- JIIOMHHECIICHTHBIC XapaKTePUCTHKU OCHOBHBIX ryopodopoB u XxpomModopos;

— TEOPETUYECKHE OCHOBBI HAHOPOTOHUKU;

- METOJ HCCIIeIOBaHUsI O0BEKTOB METOAAMH (PITyOPECIIEHTHON MHUKPOCKOIIHH.

Ymems:

- (opmynupoBaTh TpeOOBaHUA K (ITyOpPECLIEHTHBIM MaTepUaIaM;

- TPOBOJIUTH (DITyOpeCLEHTHbIE HCCIEAOBaHUSA, OLEHUTh JOCTOBEPHOCTH IMOTYYaeMbIX
OKCIIEPUMEHTANBHBIX  JAHHBIX, TPEJACTaBUTh  PE3YyIbTaThl  JIKCIEPHUMEHTa B  ¢opMe,
COOTBETCTBYIOIIEH 00aCTH IPUMEHEHHUS],

- TPUMEHSATH TEOPETUYECKHUE 3HAHUS O COBPEMEHHBIM U TEPCIEKTUBHBIM BHUIAM
(bi1yopecleHTHBIX HaHOMAaTepUasoB ISl pElIeHHs UCCIeA0BaTENbCKUX U MPUKIAJAHBIX 3a/1a4, B
TOM YHUCJIC B MEXIUCIUTIITMHAPHBIX 00JIaCTsIX.

Braoemy:

— HaBBIKaMU pabOTHI ¢ HAYYHO-TEXHHUUECKOW, CIIPABOYHOM JINTEPATYPOil U ANEKTPOHHO-
OMOMMOTEYHBIMU  pecypcaMd 1O  TEOPETHYECKMM W TEXHOJOIMYECKHM  acleKTam
(bITyOpeCIeHTHBIX COSAMHCHHIA,

- HaBBIKAMHM OCBOCHMSI U MPUMEHEHHs (PIIyOPECLEHTHBIX METOJIOB HCCIEAOBAHUS IS
aHaJgn3a MaTepUasoB.

3 Kpartkoe coaep:xaHue JUCUMILIHHbBI

Paznen 1. OcHoBHble mNOHATHA JOMHHecneHuuu. OmnpeneneHue, HCTOPHS,
TeopeTHYeCKHe OCHOBbI

1.1. Jlromunecuentus, pochopecuenius, GpiayopecueHus. Kimaccuduxarnms.

1.2. JlromMuHEeCHEHIIUS W €€ OCHOBHBIE 3aKOHOMEpPHOCTH. CHEeKTpbl BO30YXKICHHS,
NOTJIOMICHUSI M JIIOMUHECUEHLIMH. 3aBUCUMOCTb MHTEHCHUBHOCTH JIIOMHHECUEHLUHUHU OT
KOHLIeHTpauuu.  CroekTpaJbHble  3aKOHOMEPHOCTH  MOJEKYJISIPHOM  JIIOMHHECICHIMU:
HE3aBUCUMOCTh CIEKTpa JTIOMUHECIECHIINH OT JJIWHBI BOJHBI BO30YXKIAIOMIETO CBETA; 3aKOH
Crokca — Jlommens; TpaBWIO 3€pKajJbHOM CHMMETPUU CIEKTPOB TOTJIONIEHUS U
JIOMHUHECIIEHIIMM — TpaBwio JIeBIIMHA; YHUBEpPCAJIbHOE COOTHOILIEHUE MEXAY CIEKTpaMu
IOTJIONIEHNsT W JroMuHecHeHnu CrenmaHoBa. BEIXOa JIOMHHECIEHIIMHA. 3aKOH Baswuiosa.
[lonaTtne aHTUCTOKCOBOW (yopecueHIMH. 3aKOHBl 3aTyXaHWs JIOMHHECIeHIUHU. TyieHue
JIOMMHECIICHIIUU.

1.3. ®nyopecuentHole coenuHeHus. [IpakTuka  JIOMMHECLIEHTHOTO  aHalu3a
AKTUHOWJIHBIX 3JIEMEHTOB. JIFOMMHECHEHIIMA MO CBEUYECHHMIO ypaHWja B BOJHBIX pacTBOpax M
KOMIUIEKCHBIX ~ coenuHeHusix. JltomuHecteHims kpuctamodochopos. JroMUHECIICHTHBIE
METO/Ibl aHAJIN3a, OCHOBaHHbIE HAa 00Pa30BaHUN TPOHHBIX KOMIIOHEHTOB.
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1.4. Tlpumenenune (IyopeceHTHBIX COEIUHEHUH. MeCTO CHeKTpalbHO-ONTHYECKIX
U3MEpPEHUIl B JIMAarHOCTHKE COCTOSHUSA OWOJIOTMYECKUX CHUCTeM. [loHsATHE HEWHBa3UBHBIX U
MUHHUMQJIbHO WHBAa3UBHBIX METOJOB HuccienoBanus. I[lpemmyiiectBa U BO3MOXKHOCTHU
¢i1yopeciieHTHON CIEKTPOCKOIHUY.

Pa3nea 2. Hanogoronuka.

2.1. Bmegenume B Tepmunosoruto. llonstus «poroHukay u «HAHO(DOTOHHKAY.
B3aumoneiicTBue cBera u Beuiecta. A paKkIMOHHbIN peaed.

2.2. CBeT M HaHOYACTHUIIbI. JIFOMUHECHEHIIMS HAa YPOBHE HAHOCTPYKTYpP AKTHBaLMS U
TYIIEHHUE JIIOMUHECIEHIINA KPEMHUEBBIX HAHOYACTHL.

2.3. ®otoHHbIe KpucTa/Libl. OCHOBBI TeOpUH (DOTOHHBIX KPHCTALIOB. MojaennpoBaHue
onTu4eckux 3P ¢hekToB B GOTOHHBIX KpUcTawiax. CrocoObl MOJydeHUs peadbHbIX (DOTOHHBIX
KpucTayuioB. Mies v NpUHIUIIBI CO3/1aHKS] METaMaTEPHAJIOB.

Pazgen 3. CyOBoIHOBasI MUKPOCKOIHUS.

3.1 Kondokanbubiii (iayopecuenTHslii Mukpockon. Mcropus paszsutus. [Ipuniun
pabotsl. [IpocTpancTBeHHOE pa3pernieHne B KOH(DOKaTbHONW MUKpocKonuu. [Ipumenenue.

3.2dnyopecueHTHasE MUKPOCKOIUS IIOJHOTO BHYTPEHHETO OTpakeHUs. DiyopecleHTHas
HaHOcKomusA. DiyopecieHsl B OMONIOrHYecKux HcciieoBaHusx. Jerekuus (ayopecueHnu.
XapakTtepuctuku (HayopecteHTHOW dMuccuu. CMEKHBIC SBICHUS, BAKHBIE JUISI OMOIOTUYECKUX
npumeHnenuid. [IpeumyrmecTBa (QIIyopecleHTHBIX METOAOB HccienoBanus. Diayopodopsl.
@diyopecieHTHbIE 30HAbI U METKH. MeTobl (PIryopeclieHTHOM OKPAacKU KIIETOK.

4 O0beM yueOHO# JUCUUIIJIMHBI

O0beM TMCUMTLTHHBI
Buna yueOHoii padoThI Axax, | Actp.
3E
4. 4.
O01mast Tpy10eMKOCTb JUCHHUIIIIHHBI 4 144 108
KonTakTHas padoTa — ayIMTOPHBbIE 3aAHATHS: 1,41 51 38
B TOM 4ucJie B popMe NpakTHYECKOH MOATOTOBKH 0,11 4 3
Jlexiun 0,47 17 13
[Tpaktuueckue 3ansatus (I113) 0,94 34 25
B TOM 4YHCJIe B (hOpMe IPAKTUUECKON TTOATOTOBKH 0,11 4 3
CamocrosiTesbHasi padoTa 2,59 93 70
B TOM 4ucJie B popMe NpaKTHYECKOH MOATOTOBKH 0,11 4 3
KonTakTHas camoctositenbHas paboTa 559 0,4 0,3
CaMOCTOSITETTbHOE U3YYEHUE PA3/ICIIOB TUCIUTIIINHBI ’ 92,6 69,7
B TOM 4YHCIIe B (hOpMe IPAKTUUECKON MTOATOTOBKH 0,11 4 3
Bua konTpoJs:
Bua uToroBoro KOHTpoJIf: 3a4deT ¢ OLEHKOM

AHHOTauA padoyell MPOrpaMMbl JUCHUIJIMHBI
«MeToabl HCCIEI0BAHUS MEXAHNYECKUX CBOMCTB HAHOMATEPHAJIOB)

1 IMeap AUCHMIVIMHBI — TpuUOOpeTeHHe 3HAHWUM, YMEHUH H (HOpPMHUpPOBaHHE
KOMITETCHIIMI B 00JIaCTH METOJIOB UCCIICTOBAHMS MEXaHUIECKHUX CBOMCTB HAHOMATEPHAJIOB.

2 B pe3yabTaTe n3y4eHHs JMCHUILIHHBI 00yYAIOIIUICS 10JIKEH

Obnadams CIeTYyIONTUMA KOMITIETCHIIMSAMHA U UHIANKATOPAMH MX JOCTHKCHHUS:

[1K-7.1; TIK-7.2; T1K-7.3.

B pe3ynbTare u3ydeHus: JUCHUIUIMHBI CTYJIEHT MaruCTpaTyphbl JOJHKEH:

3nams:

— METOJIbl  HCCJIEIOBAaHUA  CTPYKTYpbl M  MEXAaHUYECKHMX CBOWCTB  TBEPIbBIX
HaHOMAaTEPHAJIOB

— METOJIbl HCCIIEIOBAHUSL CTPYKTYPbl U MEXAHUYECKHUX CBOMCTB JKHIKUX CpEl, B TOM
YUCJIE BA3KOYIPYTUX
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- OCHOBHBIC THUIBI MPHOOPOB, MPUMEHSEMBIX MJIs aHAIM3a MEXaHUYECKUX CBOWCTB
HaHOMaTepHaJIoB;

Ymemns:

- TMpPaBUIBHO BBIOpPATh HYXHBIH THUI MPUOOpPa M METOJUKY aHAIW3a MEXaHUYECKUX
CBOMCTB KOHKPETHOTO HaHOMAaTepuasa

Braoemo:

- wuHpopMaImei 00 0COOCHHOCTAX UCCIEAOBAHUS MEXaHUIECKIX CBONCTB MOJIMMEPHBIX
HaHOKOMITIO3UTOB, I'€JIE U HEHbIOTOHOBCKHUX KMJIKOCTEM.

- MeToJaMH pabOThI ¢ HAYYHO-TEXHUYECKOM, CIIPAaBOYHON JIMTEPATYPOH M 3JIECKTPOHHO-
OMONMMOTEYHBIMU pECypcamul, CBSI3AHHBIMH C HCCJICIOBAHUEM MEXAHHUYECKUX CBOMCTB
HaHOMAaTEPHUAJIOB.

3 KpaTkoe coaep:kanue TUCHUNIHHBI

Pazgen 1. Meroabl HcCCIeI0BAHMST MEXaHUYECKHX  CBOMCTB  TBepPAbIX
HAHOMATEPHUAaJI0B

1.1. IIpuGopsbI U MeTOABI ISl UCCJIEOBAHUA CTPYKTYPbl U MEXaHUYECKHUX CBOICTB
TBEPAbIX HAHOMATEPHAJOB. MeTO/Ibl UCCIIEIOBAHMS CTPYKTYPhl Ha HAaHOPa3MEPHOM YpPOBHE.
MeToapl M3ydeHHs] MEXaHMYECKMX XapaKTepUCTHK HAaHOKOMIIO3UTOB. HanoTpuOonornueckue
uccienoBanus. KomnpoTepHoe MOIETMPOBAaHUE MEXAaHUYECKUX CBOMCTB HAHOKOMITO3UTOB.

1.2. MexaHuyeckue CBOICTBa MOJHMEPHBLIX HAHOKOMIO3UTOB. JlepopmarmonHo-
MPOYHOCTHBIE CBOMCTBA TMOJMMEPHBIX Tel. AHaIM3 JuarpaMMmbl pacTspkeHus. Moaenu
BSI3KOYNPYTOro MOBEJACHHUS MOJUMEPHBIX TeJl. MeXaHMUeCKUl, TUHAMUYECKHIT MEXaHUYECKUHN U
TEPMOMEXAHUYECKUN aHaIU3 NOJUMEpoB. PaspymieHue mnonumepHslx Teln. MexaHudecuke
CBOMCTBAa HAHOKOMITO3UTOB.

1.3. Hccaenosanue IVICHOK H NMOKPbITHH Ha OCHOBE
HAHOKOMIIO3UTOB. MeXaHN4YeCKue CBOMCTBA IIJICHOK M IOKPBITUN HA OCHOBE HAHOKOMIIO3HUTOB.
MHoro¢yHKIIMOHATBHBIE HaHOCTPYKTYpPHUPOBaHHBIE IUICHKH U IMOKPBITHUS.

HaHocTpykTypupoBaHHBIE  TPHUOOJIOTHYECKHUE TIOKPHITHS. MeEXaHMYeCKHe CBOWCTBA U
CTaOMIIBHOCTh HAHOMATEPHAJIOB MTPU BO3CHCTBUH TEMIIEPaTYphI.

Pa3zgen 2. Metoabl uccieg0BaHusi MEXaHMYECKUX CBOMCTB KUAKHUX Cpe/

2.1. OcHoBbl peosorun. OCHOBHbIE TOHATHS BHUCKO3UMETPUH: Jedopmanus,
HanpsDKEHUE, CKOPOCTh CIBUTA, YIPYrocTh, IUIACTHYHOCTh, BA3KOCTh. Kiaccudukarus
MaTepuaioB IO  CTPYKTYPHO-MEXaHHYECKMM  CBOWCTBaM. MareMaTHdyecKue  MOJENH,
OIKCHIBAIOLINE KPUBBIC TCUCHUSI.

2.2. Tunsl peomerpoB. Poranmonnsie peomerpbl. CS- u CR-peomeTpsl. YpaBHeHUs AJis
pacuera CKOpPOCTH CJIBUra, HAmpsDKEHUS CIBUTa W BSI3KOCTU. V3MepuTENbHBIE CHUCTEMBI
CUATUHAP-IWIAHIP» U «KOHYC-TUIACTUHAY. VICTIBITaHUS B PEeKUME BBIHYXKICHHBIX KOJCOAHU.
[Tpumeps! HanboIee pacIpoCTPaHEHHBIX MPUOOPOB.

2.3. Oco0eHHOCTH Te4eHHUs] BA3KOYNPYIHX M CTPYKTYPMPOBAaHHBIX cped. Kpusbie
TEUCHHUs] HEHBIOTOHOBCKHMX KUAKOCcTeH. Maremaruyeckoe OINUWCaHWE HEHBIOTOHOBCKHUX
)Kunakocter. Bszkoynpyroe noseaenue reneil. Mamepenue tukcorponuu. M3mepenue npepena
TEKY4EeCTH.

4 O0beM yueOHOH THCHUILINHBI

O0BbeM IUCIUIIINHEI
Buj yueOHoi1 padoThI Axan, | Acip.
3E
4. 4.
O01mas TpyA10eMKOCTh AU CHUNIHHBI 4 144 108
KonTakTHasi paboTa — ayIMTOPHbIE 3aHATHS: 1,41 51 38
B TOM 4HCJe B (popMe NPAKTHYECKOH MOATO0TOBKH 0,11 4 3
Jleknun 0,47 17 13
[Tpaktuueckue 3ansatus (I113) 0,94 34 25
B TOM 4ucJIe B OpME NPAKTUYECKON OATOTOBKU 0,11 4 3
CamocTosiTesibHasi padboTa 2,59 93 70
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B TOM 4HCJe B (popMe NPAKTHYECKOH MOAT0TOBKH 0,11 4 3
KoHTakTHas camocTosTenbHas pabora 259 0,4 0,3
CaMocCTOATEIbHOE N3YUYEHHE PA3EIIOB JUCLIUIIINHBI ' 92,6 69,7
B TOM 4YHCJIe B (hopMe IPAKTUUECKON TTOATOTOBKH 0,11 4 3
Bua konTpoJs:

Bua uTOroBoro KOHTpoJIf: 3adeT ¢ OLEHKOH

AHHOTauA padoyeil MPOrpaMMbl JUCHUIJIMHBI
«MeToabl Jia3epHOH AM(PpPAKIMU B aHAJIM3€ HAHOMATEPHUATIOB»

1 Heap qMcHUIUIMHBI — TpUOOpETEHNE 3HAHUN, YMEHHUH, BIaJeHUH U (HopMHUpOBaHUE
KOMIIETEHIIUH B 00JIaCTH METO/I0B JIa3epHOM Nu(pakiuy A1 aHAIN3a HAHOMATEpUAJIOB.

2 B pe3yabTaTe n3y4eHHs IMCHUILIHHBI 00yYAIOIIUICS 10JIKEH

Obaaoams clieayomUMU KOMIETSHIIMSIMU U UHANKATOPAMH UX JOCTUKCHUS:

I1K-7.1; I1IK-7.2; ITIK-7.3.

B pe3ynprare nuzydeHuss JUCHUIUIMHBI CTYIEHT MArUCTPaTyphl TOJKEH:

3namey:

— TEOpPETUYECKUE OCHOBBI CTATUUECKOI0 ¥ IMHAMUYECKOTO paCCEUBAHUsS CBETA;

— YCTPOWMCTBO M MPHUHIUI padOTHI TA3ePHBIX aHAIN3aTOPOB pa3Mepa YaCTHIL;

— BO3MOXHOCTH U 00J1aCTH PUMEHEHUS METO/I0B IMHAMHYECKOTO CBETOPACCESHUS IS
MCCJIEI0BAHNS HAHOMATEPHUAIIOB;

Ymemns:

— aHaJIM3UpOBaTh H300pPKEHUS W JaHHBIC, MOJYyYEHHBIE METOJOM IMHAMHYECKOTO
paccesiHUs CBETa;

— (opMynHpoBaTh TEXHUYECKHUE TPEOOBAHUS K 0OBEKTaM HCCIICIOBAHMS;

Braoemy:

— HaBbIKaMM O00paOOTKM W MHTEpPHpPETAalUd JAHHBIX, MOJYYEHHBIX METOJOM
JTUHAMUYECKOTO PACCesHUSI CBETA;

— MeToJaMu PpaboThl C HAy4YHOM JIUTEPATypodl U DIEKTPOHHO-OMOIMOTEUYHBIMHU
pecypcamiu, CBSI3aHHBIMHU C TIPUMEHEHHUEM JIa3epHOU TuPaKIIUU 7S aHATN3a HAHOMATEPHAJIOB.

3 Kpartkoe cogep:xanue JUCUMILIHHbBI

Pa3nea 1. Teoperndeckue 0CHOBBI CBETOPACCESIHUS

1.1. Bgpenenme. JIuarHocTMKa M MeTOAbl HCCIEAOBAHMS HAHOMATEPHAIOB M
HAHOCTPYKTYP. Mertoas! onpenenenus pazmepa yactul. Cutosslid Meroa. CeMMEHTalMOHHbIN
Meroa. Konaykromerpuueckuii Meton. MeToa MHUKPOCKOIHH, Pa3HOBUIAHOCTH MHUKPOCKOIIOB.
TexHUYECKOE OCHAIICHHE, 00IIast KOHCTPYKIUS dJEKTPOHHBIX MUKPOCKOTIOB M XapaKTePUCTHKU
uH(pOpMallMK, TOJTYy4aeMONM C HCHOJb30BAaHUEM pa3IMYHO OCHAIIEHHBIX MHKPOCKOIIOB.
Paspemaronias crnocoOHOCT MHUKpOCKOmoB. IloaroroBka o0pa3loB Ui HMCCIEIOBAaHUS Ha
Mukpockomnax. Onpenenenue  auamerpa  Hecdepuueckux — yacTuil.  [IpuHUOMNUaANbHBIE
BO3MO>KHOCTH 3JIEKTPOHHBIX MHUKPOCKOIIOB B CIIy4ae UX MPUMEHEHUs ISl aHAJIN3a MaTEPHAJIOB.

1.2. TeopeTuyeckue 0CHOBbI cBeTOpaccessnusi. Mictopus ceeropaccessiug. ONTuYecKui
Jana3oH 3JEKTPOMAarHUTHBIX BOJH. DU3NYECKHE OCHOBBI IIPOLIECCOB PACCESIHUS U MOIJIOIIEHUS
CBeTa. YCIOBMS M BHABI PAIJEEBCKOro paccesHus. PaccesHue ManbIMH —4YacTHLAMU
MOJIIPU30BAaHHOTO W HEMOJSPHU30BAHHOTO CBeTa. PaccesHue Ha (QUIyKTyalnusx W YacTHUIlAX.
SBnenust, HaOJrONAIOIIUECS TIPU PACIIPOCTPAHEHUN CBETa B JTUCIEPCHBIX CUCTEMax. YTpPYyroe u
HEYIIPYroe paccesHue.

1.3. Teopusi MoJIeKYJIAPHOIrO paccessHusi cBera. SBnenns Manaensmtama-bpuimosna
u Pamana. JlazepHass CHIEKTPOCKONHS KOMOMHALIMOHHOTO paccesHus. BbIHYXIEeHHOE
KoMOWHaIMoHHoe paccestHue. Mogmens Jlopenna. Teopust Paness MoyeKynsspHOTO paccesHus.
OcHoBHbIE ciencTBUs Teopun Panes. MonekysipHOe paccesHue Ha QIIYKTyanusiX aHU30TPOITUU
B raze. MounekymsipHas pedpaxiusi.

Pa3nes 2. /luHaMu4ecKoe M CTAaTHYECKOe pacceBaHue CBeTa

2.1. Ilornomenue u paccessHue cBera chepudeckoil 4vactuued (reopuss Mmu).
CrekTpaibHbIE XapaKTEPUCTUKU paccesHUs CBeTa Ha cQepudyecKuxX 4dYacTulax. BrusHue
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CTPYKTYPbI U (DOPMBI PAacCEUBAIOIIMX YACTHUIl Ha ONTHYECKHE XapaKTEPUCTHKH TUCIEPCHOMN
cuctembl. OCOOEHHOCTH MHAMKATPUC paccesHUs Ha c(heprUuecKHX YacTHUIaX B 3aBUCHUMOCTH OT
pasMepa M ONTHYECKUX IOCTOSIHHBIX. BekropHast nuarpamMa Mmu. Teopuss ®paynrodepa.
MHorokpatHoe paccenBanue. CTaTHUECKOE PACCEMBAHUE CBETA.

2.2. /IluHamuyeckoe paccenBaHue cBeTa. OCHOBHBIE UAEHM JUHAMHYECKOIO
paccenBanus cBera. [lapamerpel ompeneneHuss METOAOM JAMHAMUYECKOTO CBETOPACCESHUS
I'upponunamuueckuii auaMerp. ODJIEKTPOKMHETHYECKHM MOTEHUUaN. OJIEKTPOKUHETHUYECKHE
apienus. Teopus JDC. MonekynspHas wacca. CpaBHEHHME METOJOB CTAaTHYECKOTO |
JUHAMHUYECKOTO pacCesHMs CBETA.

Pa3nea 3. JlazepHble aHaan3aTopbl. CXeMbl yCTAHOBOK

3.1. CocraBHble 3JIeMEHTHI aHAJM3aTOPOB Ppa3Mepa 4actuu. Jlazepbl, NpUHUHUI
pabotbl naszepa. Buabl nazepoB. AKTHBHas cpefa ja3epoB. Hakauka, MEXaHHU3M «HAKayKW»
nazepoB. ONTUYECKHil pe3oHaTop. XapaKTepUCTUKH KadyecTBa M3JIy4eHUs J1a3epoB. JleTeKTopbl
¢doronoB. dorosmuccuoHHbIe ycTpoiicTBa. [Iprbop koppensun. Cructema cuera pOTOHOB.

3.2. IllpuHuUMNHAJbHBbIE  CXeMbl  YCTAHOBOK  JIa3epPHBIX  AHAJIU3ATOPOB.
[IpuHIMOIMaTBHBIE CXEMBI YCTaHOBOK JIa3€pHBIX aHaim3aTtopoB kommanuu Fritsch, Malvern,
Horiba u mipouee. [IpnGopbl, 0cCOOEHHOCTH MOJIEIIEH JIa3epPHBIX aHATU3aTOPOB, JOMOTHUTEIIBHBIC
moaynu. [Ipumenenne metoaa nazepHor AUQpaKIUK U1 UCCIIET0BAaHHS HAHOMATEPHAIIOB.

4 O0beM yueOHO# JUCHHUIIJIMHBI

O0beM TMCUMTLTHHBI
Buna yueOHoii padoThI Axax. | Actp.
3E
4. 4.
O01mast Tpy10eMKOCTb JUCHMIIIIHHBI 5 180 135
KonTakTHasi padoTa — ayIMTOPHBbIE 3aAHATHS: 1,41 51 38
B TOM 4HucJje B GopMe NPAKTHYECKOH MOATOTOBKH 0,11 4 3
Jleknun 0,47 17 13
[Tpaktuueckue 3ansatus (I113) 0,94 34 25
B TOM 4YHCIIe B (hOpMe IPAKTUUECKON MTOATOTOBKH 0,11 4 3
CamocrosiTesbHasi padoTa 2,59 93 70
B TOM 4HucJje B GopMe NPAKTHYECKOH MOATOTOBKH 0,11 4 3
KonTakTHas camoctositenbHas paboTa 559 0,4 0,3
CaMOCTOSITETbHOE U3YYEHUE PA3/ICIIOB TUCIUTIIINHBI ’ 92,6 69,7
B TOM 4YHCJIe B (hOpMe IPAKTUUECKON MTOATOTOBKH 0,11 4 3
Bua konTpoJs:
JK3aMeH 1 36 27
KonTakTHas paboTa — MpoMeKyTOYHAs aTTECTaIHS 0,4 0,3
1
IToaroroBka K SK3aMeHY. 35,6 26,7
Buja uToroBoro KOHTpoOJIs: JK3aMeH

AHHOTanuA padoyeil MPOrpaMmbl AU CHUNIMHBI
«30H/10Basi MUKPOCKONMSI»

1 eap aucuumiadHbl — GOPMHPOBAHUE Yy OOYYAIONMIMXCS 3HAHWUK O CKaHHPYIOUIEH
30HJOBOM MHKPOCKOIUH, €€ TEOPETUYECKMX OCHOB, MPHUHIMIIOB pPa0OTHl U BO3MOXKHOCTHU
HCIIOJIB30BaHUA IJIA AKTYAJIbHBIX 3aa4 HAHOTCXHOJIOTMHU U HAHOMATCPUAJIOB.

2 B pe3yabTaTe u3yuyeHHUs JUCUMILIMHBI 00y4aI0IIHUIACH 10JIKEH:

Ob1aoams CeNyIOMUMA KOMIETSHIIMSIMA U WHIUKATOPAMH MX JOCTUKCHUS:

[1K-7.1; I1IK-7.2; T1IK-7.3.

B pesynbprare n3zydeHus: JUCHUIUIMHBI CTYIACHT MATUCTPATyPhl TOKEH:

3nameo:

—KJIaCCU(UKAIIUIO METOIOB CKAHUPYIOIIEH 30HI0BO MUKPOCKOIIHY;
— YCTpPOMCTBO, NPUHLUI paboThl M (U3MYECKHE OCHOBBI CKAaHUPYIOLIUX 30HIOBBIX
MHUKPOCKOIIOB;
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— OPUHIUIBI  peaii3alldd aTOMapHOTO pa3pelleHUss B CKaHUPYIOIIMX 30HIAOBBIX
MUKPOCKOIIaX;
— 0o01IuMe MpeCTaBIeHHs O pa3pelaromeil CltoCOOHOCTH pa3InYHbIX BUIIOB;
— BO3MOXKHOCTH W oOmactm mnpumeHeHus MetogoB C3M  mis  uccrienoBaHHs
HaHOMAaTEpHAaJIOB.
Ymems:
—aHAIM3UPOBATH N300pAKECHUS U JaHHBIE, TOJYICHHBIX pa3andHbiMu MeTonaMu C3M;
— KOPPEKTHO ONpeaeNsTh MOp(OI0ruo HaHOOOBEKTOB M HAHOMATEPUAJIOB;
— WCIOJB30BaTh cTaHAapTHBIE MeToAuKH C3M 1151 aHanr3a HaHOMATEPHUAJIOB;
— dopMyIHUpOBaTh TEXHHUUECKUE TPEOOBAHMS K OOBEKTaM HCCIIETOBAHUS.
Braoemy:
—HaBBIKaMU 00pabOTKH M300paKeHUH, MTOyUYEHHBIX pa3nudHbIMu MeTogamu C3M;
— NPUHLHUINIAMU TPOBEACHUS HKCIEPUMEHTa Ha COBPEMEHHBIX NpHOOpax CKaHUpYIOUIen
30HI0BOM MUKPOCKOIIUY;
— METOJaMH pabOTHl C HAYYHOU JIMTEPATYPOH M DJEKTPOHHO-OMOIMOTEYHBIMH PECYPCAMHU
10 TEOPETUYECKUM M TEXHOJIOTMYECKUM acleKTaM CKaHUPYIOLIEH 30H10BOM MUKPOCKOIHH.

3 Kpartkoe coaep:xaHue JUCUMILIHHbBI

Pa3nes 1 OcHoBBI cKaHupYyOLIeli 30H10B0H Mukpockonuu (C3M)

Pa3znes 1.1 CoBpeMeHHBbIe MeTO/IbI BU3YAJTU3ALUN HAHOMATEPHUAJIOB

CoBpeMeHHbIE ~ METOAbl  BU3yaJHM3allMM M  MCCICJOBAHUS  HAHOOOBEKTOB H
HaHoMmarepwiioB. [loHaTus pazpemaronieii crnocoOHOCTH U JUGPAKIIMOHHOTO Tpesena.
AToMapHOE pa3pellleHuE B COBPEMEHHBIX MeTojlax HuccienoBaHuss. CpaBHEHHME OCHOBHBIX
MUKPOCKOIIMYECKUX METOJ0OB (ONTHYECKHE, JJEKTPOHHBIE, 30HI0BbIE). [IpeumyiiecTsa,
HEIOCTaTKW M 00JacTH NPUMEHEHHs CKaHHpYOUeH 31eKTpoHHOW Mukpockormuu (COM),
MPOCBEUMBAIONIEH  3JIeKTpOoHHON  MuKpockonuu ([I9M) wu  ckaHupyromeil  30HI0BOU
Mukpockonuu (C3M).

Pa3znen 1.2. BBeeHne B CKAHUPYIONLYI0 30HA0BYI0 MUKpockonuio (C3M)

CoBpeMeHHbIE METO/IbI BU3yaIn3alud HaHOOOBEKTOB. McTopus pa3BUTHS CKaHUPYIOIIEH
30H10BOM MuKpockonuu (C3M). VcTpolcTBO M MpUHIUN PaOOTHl CKaHUPYIOMIMX 30HIOBBIX
MHUKpocKonoB. OcHoBHble anmeMeHThl C3M. Ckanepsl. Cucrema oOpaTHO# cBsA3H. 30HIOBBIE
natyuku. [Ipuanun dhopmupoBanus nzodpakenus B C3M. 3ammra OT BHEITHUX BO3/ICHCTBHA.
Knaccudukanus meronoB C3M. CpaBHeHHE paspemaronieid crnocoOHOCTH pPa3INYHBIX BUJIOB
C3M.

Pa3nea 1.3. Ckanupyromas TyHHeabHass Mukpockonusi (CTM)

Ousuyeckne OocHOBbl CTM. DOIEKTpOHHBIE CTPYKTYphl TBEPAOTO TeJla M  €ro
noBepxHocTu. TyHHenbHBIN 3P PexT. Texunueckne ocHoBsl CTM. KoHCTpyKIIMM CKaHUPYIOIIUX
TYHHEJIBHBIX MHUKpPOCKONOB. Pexumpl paboret CTM. Meronx mocTrosHHON TOokKa. MeTon
IOCTOSIHHOM BBICOTBI. MeTron oToOpaxkeHune paOoTel BbIxona. Peanmsanusi aroMapHOTo
pa3pelieHus B CKaHUPYIOHIEM TyHHEIbHOM MuKpockone. Orpanmdyenus CTM. Peanuszanms
aTOMapHOrO0  pa3pelleHHs] B CKAaHMPYIOIIEM TYHHEJIBHOM Mukpockomne. Iloaroroska
noBepxHocTH TBepAbIX Ten 1t CTM uccnenoBaHuid.

Pasnen 1.4. ATomHo-cui10Basi MUKpockonusi (ACM)

CuiioBoe B3aMMOJICHCTBHE 30HIOBOTO nartuynka W oOpasma. [lotenmuman Jlennapma-
Jlxonca. ACM 30HIBL: BHUIBI, CIIOCOOBI M3TOTOBIICHHS, OCHOBHBIE MapameTpsl. KoHCTpykuus
ACM. Crioco0bl peructpanuu OTKIOHEHHUs! KaHTmieBepa. Pexxumbl pabotet ACM. KontakTHas
aTOMHO-CHJIOBAas MUKPOCKONMS - METOJ IOCTOSSHHOM BBICOTBI, METOJ IIOCTOSIHHOM CHIIBI,
KOHTakTHBIM MeToj paccoriacoBanusi. Henmocrarku koHTakTHOM ACM. IlonmykoHTakTHas
aTOMHO-cHUJI0Bast Mukpockonus. [IpeumymectBa u HepocTaTky noaykoHTakTHOH ACM. Kpusbie
3aBHCHUMOCTH CHJIBl OT paccrosiHus. JlaTtepanbHoe B3auMozeicTBHE 30HAa U oOpasua.
Muxkpockonus naTepaibHbIx cuil. Paszpematomas crnocooHocts ACM. beckonTtaktHas ACM.
Bo3smoxxnoctn OeckontaktHO ACM. Hcnosb3oBaHWE OpPraHUYECKUX MOJIEKYJ B KadyeCTBE
30H10B 111 C3M. HanotpyOxu — natunku C3M.

Paznea 1.4. Ckanupyromas 0JuKHenoJbHast onTuyeckass Mukpockonus (CbOM)
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Teopernueckue ocHoBsl CBOM. DOddexkTtuBHOE  MPEOAOJIEHHE  ONTHYECKOTO
mudpakmuonHoro  mpexaena.  3oHAel CBOM:  Tumbl, wusrotoBinenwe.  KoHCTpykiuu
OJIMKHETIONBHBIX ONTHYECKUX MHKPOCKOMOB. KOHTpONb paccTOsHUS MEXKIy 30HIAOM U
MOBEPXHOCThIO. Peanmuzanms cucrembl oOpaTtHOW cBsizu. Paspemaromast cocooHocth CHBOM.
Pexxumel pabotsl u Bugsl CBOM. Konguryparmus CbOM ¢ monynem UK-®ypee.

Pa3gen 2 Bo3zmo:xnocTn C3M.

Paznen 2.1. Ipyrue Buast C3M.

Muxkpockomnus cuil TpeHus. MeToa MOAyIsSUuu CUibl. MHOTONpPOXOAHbIE METOJIUKH
paborer C3M. DnekrpocusioBass MHUKpockomnus. CkaHUpYOIas €MKOCTHAasT MHKPOCKOIIHS.
Mertopn 30ou1a KenpBuna. MaruuTtHas cunoBas Mukpockonust (MCM). Ipunnun pa6otst C3M B
pexume MCM. Ksasucrarnueckne wmeroauku MCM. Konebarenbnbie merogukun MCM.
3onnoBele gatuuku s MCM. Jlurorpapus B C3M. CTM, ACM nurorpadus. AHOIHO-
OKHUCIUTEbHAs TuTOorpadus.

2.2. Bo3amo:xknoctu C3M

[IpeumymecrBa u Hemoctatku C3M. Cranmaptel C3M. VckaxkeHue wu300pakeHHS
ckaHepoM. VckaxkeHus, CBSI3aHHbBIE C 30HAOBBIM JaTYUKOM. VICKa)k€HUsl, CBSI3aHHBIE PEKUMOM
padorer C3M. Kamubposka C3M. [IpuHOUNBI KOPPEeKTUPOBKK u300pakennit C3M.
Bo3MOoXHOCTH aTOMHO-CHIIOBOM MUKPOCKOIIUU B OTIpeAeTeHUH (JOPMBI U pa3MepOB HAHOYACTHI]
METaUIOB U HX COCAWMHEHUH. METOIHWKH BOCCTAHOBJICHHS DPEAJIbHOW T'€OMETPUHM OOBEKTOB

uccienoBanusi ACM. Bo3MOXHOCTb IPOBEAEHHUS HEpa3pyLIAONINX UCCIEI0BaHUM ¢ TOMOLIbIO
ACM.

Pa3nea 3 Ilpumenenue C3M
Pazgen 3.1. Ilpumenennme C3M jaas1 wuccied0BaHMSI OCHOBHBIX KJIAaCCOB
HAHOMATEPHAJIOB.

ATtomapHoe paspeuieHre, aocturayroe c¢ nomompo CTM. Ilpumenenne MCM.
[Ipumenennst OMMKHENONBHON onTUKH. McciaenoBaHue BOMOPOAHBIX cBs3ed. OmnpeneneHue
paszmepoB u (opmbl HaHouacTul. MccnemoBanuss MOp(OJIOrMM U JIOKAJIBbHBIX CBOWCTB
MOJIMMEPHBIX MaTepuasioB. MccaeaoBaHus MarHUTHBIX HAHOYACTUI] U CTPYKTYp MeTogoM MCM.
Boruncnenne anresmonHbix cwi MerogoM ACM. BosmoxkHoctn u nepcnektuBel ACM B
UCCJIEIOBAHUM CHUHTETHYECKUX XHMHUYECKUX BOJOKOH. VccrnenoBanue HaaIMONEKYISpPHON
CTPYKTYPBI IOJUMEPOB U KoMI03uTOB. Mcronp3oBanue C3M miis uccinenoBanus MOp(hOIOTud 1
IIPOLIECCOB pOCTa

Pa3nen 3.2. UcciaenoBanue 0MOJOrH4ecKHX 00beKTOB ¢ moMombio C3M.

Bo3moxkHocTH m3mepeHust B kuakocTH. [Ipurorosnenue oOpasnos. Mzyuenne JIHK.
UccnenoBanusi BuUpycoB u Oaktepuid. lMcciemoBanwe aare3MOHHBIX — B3aWMOCHCTBUH.
Hcnonp3oBanne C3M B pa3nuyHbIX cpegax. Bo3MOXKHOCTH B HCCIIEJOBAHUU OEIKOBBIX MOJIEKYJT
¢ moMo1esro C3M.

Pa3nen 3.3. CoBpemennbie npudopsl u Metoabl C3M.

OcHoBuble nipousBoauTenun C3M. @opmar nanHbix B C3M. BapuanTel BU3yalIM3alvu
C3M wmzobpaxenuii. KonmuuectBennsiii ananu3 C3M uzoOpaxenuit. CTaTUCTHUECKUI aHAIU3
M300paKeHHH, MMOTYyYEeHHBIX ¢ oMol C3M.

4 O0beM yueOHOH THCHMILINHBI

O0BbeM U CIUIIIINHEI
Buj yueOHoit padoThl Axan, | Acip.
3E
4. 4.
O01mas TpyA10eMKOCTh AU CHUNIHHBI 5 180 135
KonTakTHasi paboTa — ayIMTOPHbIE 3aHATHS: 1,41 51 38
B TOM 4HCJe B (popMe NPAKTHYECKOH MOATO0TOBKH 0,11 4 3
Jleknun 0,47 17 13
[Tpaktuueckue 3ansatus (I113) 0,94 34 25
B TOM 4ucJIe B OpMe NPAKTUYECKON OATOTOBKU 0,11 4 3
CamocTosiTesibHasi padboTa 2,59 93 70
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B TOM 4HCJe B (popMe NPAKTHYECKOH MOAT0TOBKH 0,11 4 3
KoHTakTHas camocTosTenbHas pabora 259 0,4 0,3
CaMocCTOATEIbHOE N3YUYEHHE PA3EIIOB JUCLIUIIINHBI ' 92,6 69,7
B TOM 4YHCJIe B (hopMe IPAKTUUECKON TTOATOTOBKH 0,11 4 3
Bua konTpoJs:

JK3aMeH 1 36 27
KoHTtakTHas paboTa — MPOMEKYTOUHAS AaTTECTAIIHS 1 0,4 0,3
IToaroroBka K sK3ameny. 35,6 26,7
Bua uToroBoro KOHTpoJIf: IK3aMeH

5.4 IIlpakTuka

Oo0s3aTeIbHAq YacTh

AHHOTanUs padoyeil MporpaMMbl Y4eOHOH NPAKTUKH: 03HAKOMHUTEJIbHON MPAKTHKH

1. Henp y4eOHOHl NPAKTHKH: O3HAKOMHUTEJbHON NPAKTHKH — TIOJIYy4YEHHE
00y4aroImuMcsl IEPBUYHBIX MPOPECCHOHATBHBIX YMEHUN U HABBIKOB IIyTEM CaMOCTOSITEIbHOIO
TBOPYECKOTO BBIIIOJIHEHHUS 33]1a4, IOCTABJIEHHBIX POrPaMMON MIPAKTUKHU.

3amaueld MpaKTUKH sBIseTCS (OPMHPOBAHME YMEHHH B TIOCTAHOBKE IeJiel M 3amad
HAYYHOTO HCCIICIOBaHMs; MpuoOpeTeHne OOydyaromMMUCS HABBIKOB pabOTBl € HAy4HO-
TEXHUYECKON JIMTEPAaTypoid, B TOM WYHCIC M TMATCHTHOW, BKJIOYas IMOA00p, aHAIM3 U
(opMyIHPOBKY BBIBOJOB IO TE€ME UCCIEIOBAHMS; MOJyUYCHUE 3HAHUM U HABBIKOB 110 METOJUKE
IIOCTAaHOBKE JKCHEpPUMEHTa B O0JAacTH (PU3MKO-XMUMUU M TEXHOJOTMM HaHOMAaTEpUAJIOB;
¢dopmupoBaHHE YyMEHUIl B 00JIaCTH NpelcTaBleHuUs, 00paboTKH M 0(OpMIICHUS TOTYYEHHBIX B
X0/JI€ DKCIIEPUMEHTA PE3yIbTATOB.

2. B pesyabrare wu3y4YeHHsl MCHMIUIMHBI O0y4YalomIWiicsi IO Mporpamme
MaruCTPaTyphl J0JIKEeH:

Obnaoams cleayONMMA KOMIIETEHIIMSIMUA U MHIUKATOPAMU MX JTOCTHKCHUS:
VK-1.1; VK-1.2; YK-1.3; VK-2.1; VK-2.2; YK-2.3; VK-3.1; VK-3.2; VK-3.3; YK-4.1; YK-4.2;
VYK-4.3; YK-5.1; VK-5.2; VK-5.3; VK-6.1; Y¥K-6.2; YK-6.3; OIIK-1.1; OIIK-1.2; OIIK-1.3;
OIIK-2.1; OIIK-2.2; OIIK-2.3; OIIK-3.1; OIIK-3.2; OIIK-3.3; OIIK-4.1; OIIK-4.2; OIIK-4.3;
OIIK-5.1; OIIK-5.2; OIIK-5.3; ITK-1.1; ITK-1.2; T1K-1.3; T1K-2.1; T1K-2.2; I1K-2.3; T1K-3.1; I1K-
3.2; IIK-3.3

3HamMb:

— TMOpPAJOK OpraHu3alyy, IUIAHUPOBAHMSA, NPOBENEHUS M O0ecledyeHus Hay4HO-
HCCIIEI0BATEIbCKUX PAOOT C CIOIb30BAHUEM COBPEMEHHBIX TEXHOJIOTHIA;

— TOpAOK  OpraHu3aluy,  IUIAaHUPOBAaHMs,  TpPOBEIACHHS W oOecreyeHus
00pa3oBaTeNbHON ACATEIBHOCTH O MPOQPHITIO H3y4aeMOi IPOrpaMMBbl MaruCTpaTyphbl.
ymemy:

— OCYIIECTBIATH MOUCK, 00Opa0OTKy M aHau3 HAYYHO-TEXHUYECKON MH(POPMAIMH TI0
npod U0 NPOiIeHHON MPaKTUKH, B TOM YHCJIe ¢ IPUMEHEHHEM Internet-TeXHOIOTHiA;

— HCIIONIb30BaTh COBPEMEHHBIE MPHOOPHl M METOAMKH MO NPOPHII0 MPOTrpaMMBI
MarucTpaTypbl, OPraHU30BBIBATh MPOBEJICHUE JKCIEPUMEHTOB M HCIBITAHHUHA, MPOBOIAUTH HX
00paboTKy U aHAJTM3UPOBATh UX PE3YJIBTATHI;

— BBINOJIHATH Menaroruuyeckue QyHKIUU, MPOBOIUTH MPAKTUUYECKUE U JIabopaTOpHBIE
3aHATHUS CO CTYIEHUECKOH ayIuTOpHei o BEIOpaHHOMY HaIlpaBIECHHUIO MOATOTOBKH.

8naoems.

— CHOCOOHOCTBIO U TOTOBHOCTBIO K HCCIIEIOBATEIBCKON AESATENbHOCTH MO MPOGUIIO
M3y4aeMO# MporpaMMbl MaruCTPaTypPhI;

— METOJIOJIOTHYECKUMH TMOJIXOJaMU K OpraHM3allid HayYHO-HCCIEeI0BATEeIbCKOW H
00pa30BaTeNbHOM 1eATeIbHOCTH;

— CIHOCOOHOCTBIO Ha MPAKTUKE HCIOIb30BaTh YMEHHUS W HAaBBIKM B OpraHU3alluu
HAYYHO-UCCIIEJOBATEIILCKUX M MTPOEKTHBIX padoT;
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— HaBBIKAMU BBICTYIUICHUH TIepe]] yIeOHOU ayAuTOpHEH.

3. Kparkoe conep:kanue yueOHOI NPAKTHKHU: 03HAKOMUTEIbHON NPAKTHKH

VYyeOHasi mpakTHKa BKIIIOYAET ATAIbl 03HAKOMJICHHSI C METOJI0JIOTMYECKUMU OCHOBAMH U
IPAaKTUYECKOI0 OCBOCHHUS MPHEMOB OpraHHU3allMy, TUIAHUPOBAHUS, IPOBEACHUS M 0OecreueHus
HAyYHO-UCCIIEIOBAaTeNIbCKOW M 00pa30BaTENIbHOM  JI€ATENbHOCTH,  O3HAKOMJIGHHS  C
JESTENIbHOCTRIO 00pa30BaTENbHBIX, HAYYHO-MCCIEI0BATEIBCKUX M MPOCKTHBIX OpraHU3alui 1o
npodUITIo0 U3ydaeMoil mporpaMmbl MarucTpPaTypshl.

KonkperHoe coxmepkaHue yueOHOW TMPAKTUKUA OMPENENeTCS WHAUBUIYAIbHBIM
3aJjaHueM OOydarolerocs ¢ y4éToM HMHTEPECOB UM BO3MOXKHOCTEH Kadeapbl WM OpraHu3aluu,
rie oHa mpoBoAuTca. MHIMBHIyaldbHOE 3aJaHHe pa3zpalbaThIBaeTcs MO Mpo(UI0 HM3ydaeMon
MPOrpaMMbl MaruCTPaTyphl ¢ YUETOM TEMbI BHIITYCKHOM KBaTH(PUKAITMOHHOMN pabOTHI.

4. O0beM NPaKTHKH

O0beM NpakTUKH
Buna yueOHoii padoThI Axax, | Actp.
3E
4. 4.
O0mast Tpy10eMKOCTh NPAKTHKH 3 108 81
KonTakTHasi padoTa — ayIMTOPHBbIE 3aAHATHS: 2,36 85 64
B TOM 4HcJje B popMe NPaKTHYeCKOI MOATOTOBKH: 2,36 85 64
JlaGopaTtopusie padots (JIP) 2,36 85 64
B TOM 4ucCJIe B OpME NPAKTUYECKON OATOTOBKU 2,36 85 64
CamocTosiTesibHasi padoTa 0,64 23 17
KonTakTHas camocTosiTennbHas paboTa 0,4 0,3
0,64
CaMOCTOSITETbHOE U3YUYEHUE PA3/ICJIOB MPAKTUKHU 22,6 16,7
B TOM 4YHcCIIe B (hOpMe IPAKTUUECKON MTOATOTOBKH 0,64 22,6 16,7
Bua konTpoJs:
Bua uToroBoro KOHTpoOJIf: 3a4deT ¢ OLEHKOM

Yactb, popmMupyemMasi y4aCTHUKAMH 00pa30BaTeJIbHbIX OTHOIIEHHI1

AHHOTanuA padoueit nporpaMmmsbl IIpon3BOACTBEHHOM NPAKTHKH: HAYYHO-
HCCJIe10BATENbCKOH PadoThI

1. Heap npou3BOACTBEHHON NPAKTHKH: HAY4YHO-MCC/IeJI0BATEIbCKOH padoThl —
dbopMupoBaHre HEOOXOAUMBIX KOMIIETEHIUI JJI1 OCYLIECTBICHUS HAY4YHO-HCCIIEA0BATEIbCKOM
JeATEeIbHOCTH O HampaBiieHHio noAarotoBku 22.04.01 MarepuajioBeieHHe W TEXHOJOTHH
MATEPHAJIOB.

2. B pe3yabrare wu3ydYeHHMs JAUCHUIUIMHBI O0y4YaWIIMiici MO mporpamme
MArucTpaTypbl 10JKeH:

Obnaoams cleayONMMA KOMIIETEHIIMSIMA U MHIUKATOPAMU MX JTOCTHKCHHUS:

VK-1.1; VK-1.2; VK-1.3; YK-2.1; YK-2.2; YK-2.3; VK-3.1; YK-3.2; VK-3.3; VK-4.1; YK-4.2;
VK-4.3; VK-5.1; YK-5.2; YK-5.3; YK-6.1; YK-6.2; YK-6.3; IIK-7.1; IIK-7.2; IIK-7.3; TIK-8.1;
[1K-8.2; TTK-8.3.

Iloocomosums u npeocmasums K 3auume Hay4dHO-UCCIIEAOBATENbCKYI0 padoty (HUP),
BBIIIOJIHEHHYIO Ha COBPEMEHHOM YPOBHE PAa3BUTHS HAYKHM M TEXHUKH U COOTBETCTBYIOLIYIO
BBIOpaHHOMY HAIPaBIICHUIO TIOJITOTOBKU U Mporpamme oOydeHus. B mpencraBieHHON K 3amuTe
HUP pomkHBI MOMY4YUTHh pa3BUTUE 3HAHUS M HABBIKM, IOJIYYEHHBIE OOYyYaroUIUMcs IpHU
OCBOCHHMH IMPOTPaMMbl MarucTpaTypbl, B TOM YHUCJE MPU U3YUYCHUH CHEUUATbHBIX JUCIMIUIMH.
[IpencraBnennas k 3ammte HWP nomxHa comepkarb OCHOBHBIE TEOPETHUYECKHUE IMOJOKEHUS,
AKCIIEPUMEHTATBHBIC PE3YIbTAThl, MPAKTUUECKUE JOCTHKCHUS U BBIBOJIBI U3 PAOOTHI.

3. Kpatkoe coep:KaHue MPOU3BOJACTBEHHOI NMPAKTUKH: HAY4HO-
HCCJIe0BATENbCKOI padoThl

Pazgen 1. CocraBiieHne NJIAHA HAYYHO-MCCJIE0BATEIbCKOI padoThl.
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YTBepxkacHue TeMbl ucciaenoBaHuss. GopmynupoBaHue LEIed W 3a1ad UCCICAOBAHMS.
[IpoBeneHne mMpenBapUTENbHOIO aHalM3a HAyYHO-TEXHMUYECKONM uH(opManmuu 1o Teme
uccienoanus. OnpeaeneHue nIpeIBapuTeNbHON CTPYKTYPBl U COAECPAKAHHUS OCHOBHBIX pa3zeiioB
JuccepTaluy. 3HAKOMCTBO C OCHOBAMM IIPOBEJIECHUSI TEOPETUYECKUX M IKCIEPUMEHTAJIbHBIX
uccienoBanuil. OpraHuzallMOHHO-MeTOoauYecKrue Meponpusatusa. lIlogroroBka ordera 1o
pe3yabpTaTaM BBIIIOJIHEHHUS pa3jiena.

Pazgesn 2. O030p m aHaau3 MHPOPMAIMH MO TeMe HAaYyYHO-HCCJIeJ0BATebCKOM
padoThbI.

Brimmonnenue 0630pa nuTepaTypsl o TeMe uccienoBanus. @opMynupoBaHHEe OCHOBHBIX
XapaKTEPUCTHK 0OBEKTa MCCIICAOBAHUHI U ONpe/esieHHe aKTyalbHOCTH M CTENEHHU U3yYeHHOCTH
npoOJeMbl, paccCMaTpUBaeMON B paMKax HccienoBaHuii. Pa3zpaboTka METOIWK MpPOBEICHUS
HKCIEPUMEHTAIbHBIX HccnenoBanuil. [loctaHOBKa MPOOHBIX SKCHEPUMEHTOB Ui OLEHKH M
NOCNEeAYIOEel KOPPEKTUPOBKU BBIOPAHHBIX METOJOB JKCIHEPUMEHTAIbHBIX HCCIIEOBAHUMI.
[ToaroroBka oTyera no pe3yabTaTaM BBIIIOJIHEHUS pa3zena.

Pa3znen 3. [IpoBenenne TeopeTHYECKHUX M IKCIIEPUMEHTAJIBHBIX HCCJIEI0BAHMIA.

IIpoBeneHne TEOPETUUECKUX U 3KCIEPUMEHTAIBHBIX UccieqoBaHui. KoppekTtupoBka u
JIOTIOJIHEHNE HKCIIEPUMEHTAJIbHBIX METOJMK Ha OCHOBE IIOJYYEHHBIX PE3yJNbTaTOB. AHamu3,
UHTEepHpeTanuss u 0000IIeHHWEe pe3ylbTaTOB HCCIEIOBaHUS; (OPMYIHPOBKA BBIBOIOB.
@opMynMpOBKa U MOATOTOBKA TEOPETHUUECKUX M IKCIEPUMEHTAIBHBIX PA3AECIOB MATUCTEPCKON
nuccepranuu. [loaroroBka oT4yera no pe3ysibTaTaM BBIIIOJIHEHUS pa3/ea.

Pazgen 4. O0padoTKa pe3yabTAaTOB MCCJIEIOBAHUS

OmnpeneneHre OKOHYATENBHOM CTPYKTYpbl Marucrepckoi amccepramuu. OOpaboTka
SKCIIEPUMEHTANBHBIX pe3yJNbTaToB. AHalW3, HMHTEpHpeTanuss U O000O0IIeHHE pe3ylbTaToB
UCCIIeIOBaHMi; (HOpMyIHpOBKa BBIBOIOB. [IpoBefeHHE MOMOIHUTENBHBIX TEOPETHUYECKUX U
SKCTICPUMEHTAIBHBIX HCCIAeAOBaHUN (Mpu  HEoOXoauMocTH). Pa3paboTka TeopeTHdecKoro
OTHMCAHUS SKCIIEPUMEHTAIILHO HAOIIOAaeMbIX SIBIICHUH U 3akoHOMepHOcTel. [lonroroBka oTuera
[0 pe3yibTaTaM BBINOJHEHUs pasjena. [logroroBka MarepuanoB Uil BBICTYIUIEHHHA Ha
KOH(EepeHIMIX 1 MyOJIMKALUU B HAYUYHBIX-)KypHaax.

4. O0beM NPOU3BOJACTBEHHON NMPAKTUKH: HAYYHO-HCCJIE0BATEIbCKOI PadoThl

. B B akanmem.
Bunpl yue6HO# paboThI 3a4€THBIX
eIMHUIAX Hacax

OO0mas TpyA0eMKOCTh NPAKTHKH 0 Y4eOHOMY 28 1008
ILUIAHY
KonTakTHas padoTa — ayIMTOPHBbIE 3aAHATHS: 16,7 601
B TOM 4mucJie B popMe NpaKTHYECKOH MOATOTOBKH 16,7 601
[Tpaktuueckue 3ansatus (I113) 16,7 601
B TOM 4YHcCIIe B (hopMe IPAKTUUECKON TTOATOTOBKH 16,7 601
CamocrositesbHas padora (CP): 10,3 371
KonTakTHas camoctositennbHas paboTa 1,2
CaMOCTOSITETbHOE OCBOCHUE Pa3/IeNIOB MPAKTUKHI 10,3 3698
B TOM 4ucJIe B OpMe NPAKTUYECKON OATOTOBKU 369,8
IK3aMeH 1 36
KonTakTHas paboTa — MpoMeKyTOYHAs aTTECTaIHS 1 0,4
IToaroroBka K 3K3aMeHy 35,6

Bua koHTpoJs: 3a4deT / JK3aMeH

B ToMm umciie mo cemecTpam:
1 cemecTp

OO0mas TpyA0eMKOCTh NPAKTHKH 0 Y4eOHOMY 3 108
ILUIAHY
KonTakTHas padoTa — ayIMTOPHBbIE 3aAHATHS: 1,42 51
B TOM 4ucJie B popMe NpakTHYECKOH MOATOTOBKH 1,42 51
[Tpaktuueckue 3ansatus (I113) 1,42 51
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B TOM 4ucJie B OopMe NPAKTUYECKON OATOTOBKU 1,42 51
CamocrositesbHas padora (CP): 1,58 57
KonTakTHas camoctositennbHas paboTa 0,4
CaMOCTOSITETbHOE OCBOCHUE Pa3/IeIOB MPAKTUKHU 1,58 56,6
B TOM 4ucJIe B OpME NPAKTUYECKON OATOTOBKU 56,6

Bua konTpoJs:

3a4eT ¢ OLEHKOM

2 cemecTp

OO0mas TpyA0eMKOCTh NPAKTHKH N0 Y4eOHOMY 3 108
ILUIAHY

KonTakTHast padoTa — ayIMTOPHBbIE 3AHATHS: 1,42 51
B TOM 4ucJie B popMe NpaKTHYECKOH MOATOTOBKH 1,42 51
[Tpaktuueckue 3ansatus (I13) 1,42 51
B TOM 4YHCIIe B (hOopMe IPAKTUUECKON TTOATOTOBKH 1,42 51
CamocrositesbHas padora (CP): 1,58 57
KonTakTHas camocrosiTennbHas paboTa 0,4
CaMOCTOSITETbHOE OCBOCHHE Pa3/I€I0B MPAKTUKHI 1,58 56,6
B TOM 4ucCJIe B OpME NPAKTUYECKON OATOTOBKU 56,6

Bua konTpoJis:

3a4eT ¢ OLEHKOM

3 cemecTp

OO0mas TpyA0eMKOCTh NPAKTHKH 0 Y4eOHOMY 5 180
ILUIAHY
KonTakTHas padoTa — ayIMTOPHBbIE 3aAHATHS: 2,84 102
B TOM 4ucJie B popMe NpaKTHYECKOH MOATOTOBKH 2,84 102
[Tpaktuueckue 3ansatus (I113) 2,84 102
B TOM 4YHcCIIe B (hOpMe IPAKTUUECKON TTOATOTOBKH 2,84 102
CamocrositesabHas padora (CP): 2,16 78
KoHTakTHas camocTosTenbHas pabora 0,4
CaMOCTOSITETbHOE OCBOCHUE Pa3/IeI0B MPAKTUKHI 2,16 77,6
B TOM 4ucCJIe B OpMe IPAKTUYECKON MOATOTOBKU 77,6

Bua koHnTpoJis: 3a4eT ¢ OLEHKOM

4 cemecTp

O0mast Tpy10eMKOCTh MPAKTUKH 10 Y4eOHOMY 17 612
IUIAHY
KonTakTHasi paboTa — ayIMTOPHbIE 3AaHATHS: 11,0 397
B TOM 4ucJie B popMe NpaKTHYECKOH MOATOTOBKH 11,0 397
[Tpaktuueckue 3ansatus (I113) 11,0 221
B TOM 4YHcCIIe B (hopMe IPAKTUUECKON MTOATOTOBKH 11,0 221
CamocrositesabHas padora (CP): 4,97 179
CaMOCTOSITETbHOE OCBOCHUE Pa3/I€I0B MPAKTUKHI 497 179
B TOM 4ucCJIe B OpME NPAKTUYECKON OJATOTOBKU ’ 179
JK3aMeH 1 36
KoHTtakTHas paboTa — MPOMEKYTOUHASI aTTECTAIIH 1 0,4
IToaroroBka K 3K3amMeny 35,6

Bua koHnTpoJis: IK3aMeH

B
Bunsl yaeOHoI paboThI 3aUETHBIX B actp.
eAMHUIIAX Hacax

OO0mas TpyA0eMKOCTh NPAKTUKH 0 Y4eOHOMY 28 756
ILUIAHY
KonTakTHasi padoTa — ayIMTOPHbIE 3AaHATHS: 16,7 451
B TOM 4HCJe B (popMe NPAKTHYECKOH MMOAT0TOBKH 16,7 451
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[Tpaktuueckue 3ansatus (I113) 16,7 451
B TOM 4YHCJIe B (hOopMe IPAKTUIECKON TTOATOTOBKH 16,7 451
CamocrositesbHas padora (CP): 10,3 278
KoHTakTHas camocTosTenbHas pabora 0,9
CaMocTOosITeIbHOE OCBOCHHE PA3JIETIOB MPAKTUKU 10,3 2771
B TOM 4ucCJIe B OpME NPAKTUYECKON OATOTOBKU 2771
JK3aMeH 1 27
KonTakTHas paboTa — MpoMeKyTOYHAs aTTECTaIHs 1 0,3
IToaroroBka K 3K3aMeHy 26,7

Bua konTpoJs:

3ayeT / DK3aMeH

B ToM umciie mo cemecTpam:

1 cemecTp

OO0mas TpyA0eMKOCTh NPAKTUKH 0 Y4eOHOMY 3 81
IUIAHY

KonTakTHasi padoTa — ayIMTOPHBbIE 3aAHATHS: 1,42 38
B TOM 4mucJie B popMe NpakTHYECKOH MOATOTOBKH 1,42 38
[Tpaktuueckue 3ansatus (I13) 1,42 38
B TOM 4YHcCIIe B (hOpMe IPAKTUUECKON MTOATOTOBKH 1,42 38
CamocrositesbHas padora (CP): 1,58 43
KonTakTHas camoctositennbHas paboTa 0,3
CaMOCTOSITETbHOE OCBOCHUE Pa3/I€IOB MPAKTUKHI 1,58 42,7
B TOM 4ucJIe B OopMe IPAKTUYECKON OATOTOBKU 42,7

Bua koHnTpoJis:

3a4eT ¢ OLEHKOM

2 cemecTp

O0mast Tpy10eMKOCTh PAKTUKH 10 Y4eOHOMY 3 81
TUIAHY

KonTakTHasi paboTa — ayIMTOPHbIE 3aHATHS: 1,42 38
B TOM 4mucJie B popMe NpakTHYECKOH MOATOTOBKH 1,42 38
[Tpaktuueckue 3ansatus (I113) 1,42 38
B TOM 4YHcCIIe B (hopMe IPAKTUUECKON MTOATOTOBKH 1,42 38
CamocrositesbHas padora (CP): 1,58 43
KoHTakTHas camoctosTenpHas pabora 0,3
CaMoCTOATEIbHOE OCBOEHUE PA3/IE€TI0B IPAKTUKH 1,58 42,7
B TOM 4ucCJIe B OpME NPAKTUYECKON OJATOTOBKU 42,7

Bua konTpoJis:

3adeT ¢ OLEHKOM

3 cemecTp

O0mast Tpy10eMKOCTh PAKTUKH 10 Y4eOHOMY 5 135
IUIAHY

KonTakTHasi padoTa — ayIMTOPHbIE 3AHATHS: 2,84 77
B TOM 4HCJe B (popMe NPAKTHYECKOH MOATO0TOBKH 2,84 77
[Mpaktuueckue 3ansatus (I13) 2,84 77
B TOM 4YHCIIe B (hOopMe IPAKTUUECKON TTOATOTOBKH 2,84 77
CamocrositesbHas padora (CP): 2,16 58
KoHTakTHas camocTosTenpHas pabora 0,3
CaMoCTOATEIbHOE OCBOEHUE PA3/IE€TI0B NPAKTUKH 2,16 57,7
B TOM 4YHcCIIe B (hopMe IPAKTUUECKON TTOATOTOBKH 57,7

Bua koHTpoJs:

3a4eT ¢ OLEHKOM

4 cemecTp

O0mast Tpy10eMKOCTh MPAKTUKH 10 Y4eOHOMY 17 459
IUIAHY

KonTakTHasi padoTa — ayIMTOPHbIE 3AaHATHS: 11,0 298
B TOM 4HCJe B (popMe NPAKTHYECKOH MMOAT0TOBKH 11,0 298
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[Tpaktuueckue 3ansatus (I113) 11,0 298
B TOM 4YHCJIe B (hOopMe IPAKTUIECKON TTOATOTOBKH 11,0 298
CamocrositesbHas padora (CP): 4,97 134
CaMOCTOSITETbHOE OCBOCHUE Pa3/IeIOB MPAKTUKHU 497 134
B TOM 4ucJIe B OpME NPAKTUYECKON OATOTOBKU ’ 134
JK3aMeH 1 27
KoHTtakTHas paboTa — MPOMEKYTOUHASI aTTECTAIIHS 1 0,3
IToaroroBka K 3K3amMeny 26,7
Bua konTpoJis: IK3aMeH

5.4. FocynapcTBeHHasi nToroBas arrecraums: IloaroroBka k npoueaype 3aliMThl U
3alMTA BBITYCKHON KBAJIM(PUKALMOHHOW PadoThl

1. Heap BBINOJHEHMS M 3aIIUThI BBINYCKHOH KBaJIN(pUKALMOHHONW PpadoThl —
BBISIBJICHHE YPOBHSI TEOPETHUYECKOM M NPAKTHYECKOM MNOJArOTOBJICHHOCTH BBITYCKHHMKA By3a K
BBITIOJTHEHUIO TPO(ECCHOHATBHBIX 33724 U COOTBETCTBHS €ro MOAroToBKH TpeboBaHusM PI'OC
BO no nanpasnenuto noarotoku 22.04.01 MarepuaJjioBe/ieHHe M TEXHOJIOTMH MATEPHAJIOB.

2. B pe3yabTaTe BBINOJHEHHUS H 3AIIUThI BHINYCKHOH KBAJTH(HUKAIHMOHHOI pPadoThI
00y4arouUiicA Mo MPporpaMMe MarucTpaTrypbl 10JKeH:

Obnaoams cleAyONMMA KOMIIETEHIIMSIMA U MHIUKATOPAMU MX JOCTHKCHHUS:

VK-1.1; YK-1.2; VK-1.3; YK-2.1; YK-2.2; YK-2.3; VK-3.1; YK-3.2; VK-3.3; VK-4.1; YK-4.2;
VYK-4.3; VK-5.1; VK-5.2; VK-5.3; VK-6.1; Y¥K-6.2; YK-6.3; OIIK-1.1; OIIK-1.2; OIIK-1.3;
OIIK-2.1; OIIK-2.2; OIIK-2.3; OIIK-3.1; OIIK-3.2; OIIK-3.3; OIIK-4.1; OIIK-4.2; OIIK-4.3;
OIIK-5.1; OIIK-5.2; OIIK-5.3; ITK-1.1; ITK-1.2; TIK-1.3; T1K-2.1; T1K-2.2; I1K-2.3; T1K-3.1; I1K-
3.2; I1IK-3.3; TIK-7.1; IIK-7.2; 11K-7.3; TIK-8.1; I1K-8.2; T1K-8.3.

3namey:

— MOAXOJAbl K OpraHu3allid CaMOCTOSITEIBHOM M KOJUIEKTUBHOW  HAay4yHO-
HCCJIEI0BATEIbCKON pabOoTHI;

- MIPUHLUIIBI OPraHU3aluy IPOBEACHUS HKCIIEPUMEHTOB U UCIIBITAHUN;

- MPUHLMIIBI U CHOCOOBI 3aIIUThl 00BEKTOB MHTEJUIEKTYaIIbHONH COOCTBEHHOCTH U
KOMMEPIIHAIN3AIMH IPaB Ha 0OBEKThl MHTEIUIEKTYa IbHONH COOCTBEHHOCTH.

Ymems:

- BBITIOJHATH MOUCK, 00pa0OTKy, aHAJIU3 U CUCTEMATHU3alMI0 HAYYHO-TEXHUYECKON
uH(pOpMallMK, OCYIIECTBIATH BBHIOOP METOIUK M CPEICTB pEIIEHUs 3a/]ay, MOCTaBICHHBIX
IIPOrpaMMOM NPAKTUKH;

— BBINOJIHATE 00pabOTKy M aHAJHM3 Pe3yJbTaTOB SKCIIEPUMEHTOB U UCTIHITAHUH;

— aHAJIM3UPOBATh BO3ZHUKAIOIIME B HAYYHO-UCCIIEN0BATENbCKOW JEATEIBbHOCTU
3aTpYyJHEHHS U CITIOCOOCTBOBATH UX Pa3pEIICHHUIO.

Braoemy:

— npueMamMu  pa3pa0OTKM IJIAHOB W IPOTpaMM  MPOBEACHUS  HAYYHBIX
WCCJICI0BAHMH, TEXHUUECKHUX Pa3pab0TOK, 3alaHUI JIJIs1 UCTIOJTHUTEICH

3. Kparkoe coaep:kaHue NPOrpaMMbl BBbINOJHEHHSI M 3allMThI BBITYCKHOM
KBAJIM(PUKANMOHHOH PadoThI

I'ocynapcTBeHHass UTOroBas arTecTanusi OOy4YaIOUIMXCS MO MPOrpaMMe MarucTpaTypbl
npoBOoIUTCS B (QopMe 3amuThl  BBIMYCKHOW  KBanmudukanmuoHnHod paborsl  (BKP).
l'ocynapctBennas uroropas arrectranus B popme 3aumrsl BKP npoxoaut B 4 cemectpe Ha 0aze
3HAHWW, TIOJYYEHHBIX CTYJACHTAaMH TMpPU HW3YyYCHUM UCUUIUIMH HamnpasieHus 22.04.01
MarepuanoBejneHHe ¥ TeXHOJIOTHH MATEPHAJIOB.

l'ocynapcTBeHHast UTOroBasi aTTecTalus 00ydaroIIUXCs MO IporpaMMe MarucTparypbl —
3alIUTa  BBIIYCKHOM  KBAIM(UKALMOHHOW  pabOTBl  NPOBOAUTCS  TOCYAApPCTBEHHOU
3K3aMEHAIIMOHHON KOMHUCCHUEN.

Kontpons 3Hanuii oOyuarommxcsi, moxydeHHsIx npu ocBoeHun OOII, ocymecTBisieTcs
nyteMm npoBeaeHus 3amuThl BKP u npucBoenuns kBanudukammm «MarucTpy.
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4 Oobem 'NA

o B 3aueTHBIX B akanewm.
Bunpl yue6HO#M paboThI
€IMHULIAX qacax
O6mas tpynoemkocts 'MA nmo yueOHOMY miiany 9 324
KonrakThas pa6ora (KP): - -
CamocrositesbHas padora (CP): 9 324
KoHTtakTHas paboTa — UTOTOBAast aTTECTAIIHS 6 223,33
Brimonnenue, nanucanue u opopmienne BKP 0,67
Bun konTpoJs: 3amuTa BKP
Bt yuc6HOi paGoTs! B 3auernnix | B actpoHOM.
€IMHULIAX yacax
O6mas tpynoemkocts 'MA nmo yueOHOMY miiany 9 243
KonrakThas pa6ora (KP): - -
CamocrositesbHas paoora (CP): 9 243
KonTakTHas paboTa — HTOTOBast aTTeCTAIUs 9 0,5
Brimonaenue, Hanucanue u opopmiernne BKP 2425
Bua konrpoJs: 3amura BKP

5.6 ®aKkyIbTATHBBI

AHHOTauA padoyeil NPOrpaMMbl JUCHHIJIMHBI
«IIpodeccnoHaATILHO-OPHMEHTHPOBAHHDII MePEeBOI»

1. Heab AUCHMNIMHBI — MIPHOOpETeHNE 00YUYaAIOIIMMUCS 0011Iei, KOMMYHUKAaTUBHON U
npoeCCHOHAIBHOW KOMIIETEHIIMH, YpPOBEHb KOTOPBIX Ha OTACIBHBIX JTamax S3bIKOBOU
MOJTOTOBKH TO3BOJISIET BBHITIONHSATH Pa3IMYHbIE BUABI MPO(ECCHOHATHLHO OPUEHTUPOBAHHOTO
MepeBo/ia B MPOU3BOJICTBEHHON W HAYYHOU JEATEIbHOCTH.

2. B pe3yabTaTe M3y4eHUs IMCUMILIUHBI 00y4AIOIIMIACH 10JI2KEH:

Obnadams CleyIONTUMA KOMITIETCHIIMSMHA U UHANKATOPAMH MX JOCTHIKCHHUS!

VK-4.1; YK-4.2; YK-4.3

Buame:

- OCHOBHBIE CTIOCOOBI IOCTHKEHHUSI YKBUBAJICHTHOCTH B TIEPEBO/IC;

- OCHOBHBIE TIPHEMBI ITEPEBO/IA;

- SI3BIKOBYIO HOPMY M OCHOBHBIE ()YHKITHH SI3bIKA KAK CUCTEMBI;

- JI0OCTaTOYHO€ IS BBHINOJHCHHS TIePeBOJA KOJWMYECTBO JICKCHYECKHUX CJIMHHII,
(G pa3eonoru3MoB, B TOM YHCIIE COIUATBHBIX TEPMUHOB U JTMHTBOCTPAHOBETUECKUX PEATHIA;

ymems.

- MPUMEHSTh OCHOBHbBIE TPUEMBI TIEPEBO/IA;

- OCYHIICCTBJISITh THUCBMEHHBIA TIEPEBOA C COONIIOACHHUEM HOPM  JIEKCHYECKOM
HKBUBAJIEHTHOCTH, COOJIIOICHUEM TPAaMMAaTHUYECKUX, CHAHTAKCHUECKHUX M CTUIIHCTHYECKUX HOPM;

- 0hOpMIIATH TEKCT TepEBOA B KOMITBIOTEPHOM TEKCTOBOM PEIAKTOPE;

- OCYIIECTBISITH TMEPEBOJI C COOJIIOJICHHEM HOPM JIGKCHUECKOH SKBHBAJIIEHTHOCTH,
COOJTIOICHHEM TPaMMaTHYECKUX, CAHTAKCUUECKUX U CTHIMCTHYECKUX HOPM TEKCTa MEPEeBOJia U
TEMITOPAJIbHBIX XaPAKTEPUCTUK UCXOJHOTO TEKCTA;

enaoemsn:

- METOJMKOW TMPEeaNepeBOIECKOr0 aHalim3a TEKCTa, CHOCOOCTBYIOIIEH TOYHOMY
BOCITPHUSITHIO HCXOAHOTO BHICKA3bIBAHMUSI;

- METOAMKOW TOJATOTOBKM K BBIMOJHEHUIO TIEPEBOJA, BKIIOYAs MOUCK MH(POpMAINH B
CIIPaBOYHOM, CIICIUATLHOM JINTEPAType U KOMITBIOTEPHBIX CETSX;

- OCHOBAaMHU CHUCTEMBbI COKPAIICHHOW MePEeBOAUYECKON 3aMMCH TP BHIMOJHEHUHU NIEPEBO/IA;

- OCHOBHOHM MHOSA3BIYHON TEPMHUHOJIOTUEN CIIEIUAIBHOCTH,
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- OCHOBaMH peepUpPOBAHKS M AHHOTHUPOBAHHUS JIUTEPATYPHI 110 CIICIIHATHLHOCTH.

3. Kpartkoe coaep:xaHue TUCHMILIIHHBI

Paznen 1. TpeGoBanumss Kk mnpodeccCHOHAILHO-OPHEHTHPOBAHHOMY IepeBOAY.
Oco0eHHOCTH NepeBoa CIeHAIBHBIX TEKCTOB

1.1. OcHoBHble TpeOOBaHHS K MPOPECCHOHATHLHO-OPUEHTUPOBAHHOMY TMIEPEBONY H
noHsTue HHpopMamoHHoro nojis. Cnenuduka npopeccuoHaTbHO-OPUEHTHPOBAHHBIX TEKCTOB.
OKBUBaJIEHTHOCTb, aJIEKBATHOCTb, IEPEBOJUMOCTD CIIELIUAJIBHBIX TEKCTOB.

1.2. TexHn4deckass TEPMUHOJIOTHS: XapAKTEPUCTUKHU.

Tepmunonorus B 00JacTH TEXHOJOTHMH BBICOKOTEMIIEPATYPHBIX (YHKIIMOHAIBHBIX
marepuaioB. OObecreueHHe TEPMHHOJIOTUYECKOH TOYHOCTH U eauHooOpaszus. CrnocoObl
HAaKOIUIEHUs U pacClIMPEHUs CIOBApHOIO 3amaca B npouecce nepeoaa CpaBHEHHE MOPSAIKA CIIOB
B QHIJIMHCKOM M PYCCKOM IpeIokeHUsAX. VI3MeHeHne CTpyKTyphl IPEAIOKEHUS TP NIEPEBO/IE.

Paszgea 2. Jlekcuko-rpaMMaTnyeckne npoodJieMbl mepeBoa crneunajbHbIX TEKCTOB

2.1. IlpoGnemMa HEOIHO3HAYHOCTH IMEPEBOJa BHJIOBPEMEHHBIX (OPM H €€ pEeLICHHUE.
OcobeHHOCTH TIepeBO/Ia PA3IMYHBIX THUIIOB TpemiiokeHuil. [lepeBoa cTpamarenbHOrO 3ajora.
TpyaHble cydan nepeBoja CTpaaTelbHOIO 3aJI0ra.

2.2. YcnoBHbIC TpEMJIOKEHUS, TpaBuiIa W OCOOCHHOCTH WX OOpaTHOro IepeBoja.
[IpakTrka mepeBoja Hay4YHO-TEXHUYECKOW JIMTEpAaTypbl HAa MPUMEpPE TEKCTOB MO TEXHOJIOTUHU
BBICOKOTEMIEPATYPHBIX (DYHKIMOHAIBHBIX MAaTEPUAJIOB.

2.3. llepeBox mnpemIoKeHHH € ydyeTOM IpaBuja corjacoBaHus BpeMeH. IlepeBoj
PUYACTUSl U MPUYACTHBIX 000pOoTOB. Pa3BuTre HABHIKOB IMEpeBojJla HAa MPUMEpPE TEKCTOB IO
TEXHOJIOTUH BBICOKOTEMITEPATYPHBIX (PYHKIIMOHATHHBIX MaTEPHAIIOB.

2.4. Ponp WHGUHUTHBA B TPEUIOKEHUHW W BapHAHTHI TEpPEeBOJa HA PYCCKUU S3BIK.
WNupunntrBHbIe 000pOTHL. BapranTsl epeBoa Ha PYCCKHI A3BIK.

Paznen 3. UntepHetr u UKT B npodeccnoHabHO -OPMEHTHPOBAHHOM IepeBoje

3.1. Cucremsl aBToMaTtm3amuu nepeBona. (Computer Assisted Translation Tools).
NudopManinoHHbIN ¥ TUHTBUCTUYECKHUN MMOUCK B IHTEpHET.

3.2. Pabota c 3JIEKTPOHHBIMH CJIOBapsAMU M TioccapusMu. PemakTupoBaHue TeKCTa
npodheccuoHaTbHO-OPUEHTUPOBAHHOTO ITEPEBOIA.

4. O0beM y4eOHOH JUCHHILIMHBI

. O0BeM OUCIUIUINHEI
Bun yaeOHO# paboTh
3E Axan. 4. AcTp. u.
OO6mmiast TpyA0€MKOCTh TUCITUTUTHHBI 2 72 54
KonTakTHast padoTa — ayIMTOpPHbIE 3aHATHS: 1,0 34,2 25,7
[paktuueckue 3ansatus (I13) 0,9 34,0 25,5
CamocrosiTesibHAs paboTa 1,1 38,0 28,5
KonrakTHas camocrositensHas pabota 0,2 0,15
1,1
CamocTosiTeTbHOE U3YUYCHHUE Pa3/iesioB 378 28,35
JHCIHTIIHHBI
Buabl koHTpOJIA:
Buo konmpona uz YII 3auer

AHHOTan U padoyeil NPOrpaMMbpl JUCHHUILIMHBI
«HayyHasi ny0JIMUMCTHKA»

1. Heab IMCHUMIUIMHBI — TOBBIIICHHE OOIIEH U pedyeBOil KyNbTyphl CHELHATHCTA,
CIOCOOHOIO PeaIn30BbIBaTh CBOM KOMMYHUKATHUBHBIE MOTPEOHOCTH B COBPEMEHHOM OOIIECTBE
Ha OCHOBE MPHUHUUIOB 3(PPEKTHBHOTO OOLICHHS, KOMMYHUKATUBHOU I1€JI€COOOPa3HOCTH,
YBAKEHUS K IPYTUM JIFOASIM, @ TAK)KE CIIOCOOHOTO IPUMEHSATh COBPEMEHHbIE KOMMYHUKATHBHBIE
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TEXHOJIOTUH, B TOM YHCJI€ Ha HHOCTPAHHOM S3BIKE, JJISl aKaJeMUYECKOTr0 U MPO(heCCHOHATEHOTO
B3aUMOJICUCTBUSL.
2. B pe3yabTare H3y4YeHHs JMCHUIIIHMHBI 00YyYAOMIMICS J0JKEH
001a0amsb CIEAYIOIUMU KOMIETEHIIMSIMU U HHIAUKATOPAMH UX JOCTUKCHUS:
YK-4.1; VK-4.2; YK-4.3.
3namo:
— CYIIHOCTh HAYYHOH MyOJIUIMCTHKY, €€ poiib B JOPMUPOBAHUH PEUEBOM KYIIbTYPHI;
— pa3IMuKe YCTHOW M MUCbMEHHON Hay4HOU peuu;
— KOMIIO3UIIMOHHBIE U CTHJIUCTUYECKHE OCOOEHHOCTH HAyYHOTO U HAyYHO-TIOMYJISPHOTO TEKCTA;
— IpaBUJIA CO3/1aHUS MUCbMEHHBIX U YCTHBIX )KAHPOB HAYYHOT'O CTUJIS PEUH;
— IpaBujia yOeKI€HUS ONMIMOHEHTa B HAYYHOM TUCKYCCHH.

Ymemy:

— pa3nuYarh TEKCThl COOCTBEHHO-HAYYHOI'O U HAYYHO-MTOMYJISIPHOTO MOJACTHIIEH pey;

— Jlenatbh OTOOp S3BIKOBBIX CpeAcTB Uil oOecneueHHst 3(P(GEKTUBHOW KOMMYHUKALUU B
npodeccuoHanbHOM cpene;

— TpaHc(pOpMUpPOBaTh HAY4YHYIO HMH(DOpPMAIMI0 M3 MHUCBMEHHOH (OpMBI B YCTHYIO, U3
COOCTBEHHO Hay4YHOTO U3JI0KEHUS B HAYYHO-TIOMYJISIPHOE;

— MHMCaTh HAYYHYIO CTAaThlO, PELIEH3UIO 1 aHATTUTUYECKUE 0030PHI;

— BBICTYIIATh C JOKJIAJaMH, BECTH HAyYHBIE TUCKYCCHHU.

Braoemy:

—npuémamMu  paboOThl C COBPEMEHHOW HAy4YHOW JUTEpaTypor Hjsi Mpo¢eCcCHOHAIBHOTO
camMo00pa30BaHMs U BEACHUS HAyYHO-HUCCIIEI0BATENbCKON paboTHI;

— HaBbIKAMH MOATOTOBKH HAYYHBIX IMYOJUKALMNA U aHAIUTUYECKUX 0030pOB C 0OOCHOBAaHHBIMU
BBIBOJIAMU M PEKOMEHAALMSIMY;

— METOJMKaMU MEXJIUYHOCTHOTO U JIEJIOBOr0 OOLICHHS HAa PYCCKOM SI3bIKE C MPUMEHEHHEM
SI3BIKOBBIX ()OPM, CPEACTB U COBPEMEHHBIX KOMMYHUKATUBHBIX TEXHOJIOTHI.

3. Kpartkoe coaep:xaHue TUCHMILIHHBI

Paszoen 1. /lunzeucmuxa nayunozo mekcma.

1.1. CymiHocTh HAy4YHOW MyOJMUMCTHMKH, €€ pojib B (OPMUPOBAHUU pPEUEBOM
KyJBTYpBl OyIyIIero crenuanucta. PeueBas KyiabTypa CleHUAINCTA, THIIBI PEYEBOU KYJIbTYpHI.
JIBe TOukM 3peHus Ha Ha3zBaHue aucHUIUIMHBL «Hayunas mnyOnumuctukay. M3 wucropuun
CTaHOBJIEHUS Hay4yHOH Mbicnmu B Poccum. Hayka m oco0as posib HayyHOH KOMMYHHKAIIHH.
Onpenenenne moHATUS «nyOonuuuctuka». Mcrtopus nyOaumuctuku. BzanMoBbiromHoe
COTPYAHMYECTBO HaykKH WU myOnumuctuku. Hayka kxak cpema co3naHust U (yHKIMOHUPOBAHUS
HAyYHBIX MyOJIMKAIMi B HAYYHBIX U3/IaHUAX U Macc-Mena.

1.2. Teker Kak pedeBoe MPoW3BeleHHe, eUHUNA 00meHuss. OnpeeneHne TeKcTa u
BUJbI HHPOpManyu B TekcTe. CTHIIMCTHKA TEKCTOB KaK BO3MOXKHOCTh CO3/1aBaTh TEKCTHI JIyYIIIE.
Crioco6b1  o0ecrieyeHHs LEIBHOCTH M CBSI3aHHOCTHM TEKCTa: BUJABI T'PAMMAaTHYECKOH CBS3U
NPEMJIOKEHUM, CBA3b IO CMBICIY. 3aKOH JBHKEHHSI MBICIM HAa YPOBHE Pa3HBIX COCTABHBIX
yactel Tekcra (ab3all, (hparMeHT, riiaBa, 4acTh, 3aKOHYCHHOE IPOU3BeIeHUe). TUITBI TEKCTOB 1O
(GYHKIIMOHAJIBbHO-CMBICIOBOMY HA3HAUYEHUIO (GKECTKOT0» U «THOKOr0» CIHOCOOOB MOCTPOCHHUS.
Crioco0bl JIOTHUECKOTO M3J0XKEeHUs HH(pOpManuu (MHIYKTUBHBIM, JETYKTUBHBINA, aHAIOTHA,
cTyneHyarbiii). IlepBuuHble W BTOpUYHBIE TeKCThl. HeoOXxoaumocTh cOOMIOAEHUS HOPM
JUTEPATYPHOTO A3bIKa IIPU COCTABIEHUH TEKCTA.

1.3. HayyHblii CTWJb pe4yd B CHCTEMe PYCCKOro JHUTEPATYPHOrO SI3bIKA.
MHoroo0pasue S3bIKOBBIX CPEACTB I nepenadn uHpopmauuu. OTOOp SI3BIKOBBIX CPEICTB IS
obecrieuenuss A3(PGHEKTUBHON KOMMYHUKAIMM B  OMNPEJACICHHOW pPEUYEeBOM  CHUTYyaIluHu.
OyHKIMOHANBHBIE  CTHJIM  JIMTEPATypHOrO  s3blka  (HAY4HBIM,  OQUIMATILHO-IEIOBOM,
nyonunuctuueckuii). OCOOEHHOCTH HAyYHOTO CTWJISL peud, crenuduka HCIOJb30BaHUS
3JIEMEHTOB Pa3IMYHBIX S3BIKOBBIX YPOBHEH B HayuyHOW peud. JIMHrBHCTHUECKHE OCOOEHHOCTH
HAyyHOTO CTHJIS peuH (JIEKCHUKO-CIIOBOOOpa3oBaTeibHasl XapaKTepUCTHKA, CTaHJIAPTHOCTh
MOP(OJIOTHH, TOYHOCTH M OOOOIIEHHOCTh TI'PaMMAaTHYECKMX KOHCTPYKIHMH), CIeIHaIbHbIe
OpUEMbl W pEYeBbIe HOPMBI HAy4YHBIX pabOT pa3HBIX XaHPoB. ['pamMmaTHUeckue NpUEMbI
o0ecrieyeHns ICHOCTH HayYyHOTro CTHIS. JKaHpbl MMCEMEHHOM U yCTHOW Hay4HOH peun.
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1.4. OcobeHHOCTHM YCTHOM M NHCbMEHHOHW pedn. JIOTMKO-JIMHIBUCTHYECKUE
O0COOCHHOCTH HAy4YHBIX TEKCTOB M WX aHAIUTUKO-CHUHTETHMYecKas mnepepaborka. Jlexcuyeckue
MapKepbl — MOMOIIHUKHM B HalMCAHUM CTaTbh. HeTepMuHOJIOrMYecKue CTaHAapTU3UPOBAHHbBIC
eauHuLbl. [lepeunciienne TUMMYHBIX OMIMOOK MPU COCTABJICHUU MHUCbMEHHOTO Hay4YHOTO TEKCTa
(3HaUeHME CJI0BA U JICKCUYECKasi COUYETAEMOCTh, 3aMMCTBOBAHUE B COBPEMEHHON Hay4YHOI peun;
Clly4al HapyUIeHHs TpaMMaTHUeCKUX HOpM: INIpaBWja IUTHPOBAHUS, TPYIHBIE ClIydau
yIoTpeONeHHsI TPeIoroB, BBOJHBIX KOHCTpykuwmii). IlpaBunma Ttpanchopmanuu HaydyHOU
nH(pOpPMaIlMU U3 YCTHOTO TEKCTa B MUCbMEHHBIN U HA000POT.

1.5. IToAroTroBKa HAYYHO-MOMYJISIPHOTO TE€KCTA: KOMIIO3UIMOHHBIE U CTUIIMCTHYECKUE
0COOEHHOCTH, THUIWYHbIE OUIMOKHU. 3aBHCHUMOCTH BBIOOPA SI3BIKOBBIX CPEICTB U CTPYKTYpPHI
TeKcTa OT leneBod ayautopuu. llomynspuzanusi CI0XHOTO HAyYHOTO 3HAHHS («HAYYION») U
OCHOBHBIE CITIOCOOBI IMO/aYM Hay4yHO-MonyssipHo mHpopmanuu B CMMU: raszersl, KypHabl,
TOJl, nayunwsie cteHa-anmbl Ha 1B, kanamel Ha Youtube Pamnwo, moakacTel, OHJIANMH-
KOMMEHTUPOBAHUS COOBITHIA, TEKCThI, HILTFOCTPAIlUU, BUJCO- U ayauoQailsibl, TUIIEPCCHUIKU Ha
Ipyrue uctouHuku B MHTepHeTe. KOMMO3UIIMOHHBIE U CTUIIMCTHYECKHE OCOOCHHOCTH Hay4YHO-
MOMYJISIPHOTO TEKCTa, TUIWYHBIC OIMMOKU MpH €ro cocTaBieHud. OCHOBHBIC KAHPHI HAYYHO-
MOMYJSIPHBIX TEKCTOB: HOBOCTb, PEMOPTaXK, MHTEPBHIO, KOJOHKH, MPECC-PENIU3bl U TMOCTHI B
Omorax. PexoMmeHmamuu Mo CTPYKTypUpOBaHWI0 uH(MOpManuu (3arojoBOK, JHJ, IIUTAaTa,
KOHIIOBKQ).

Pa3zoen 2. Ilpasuna no02omosxku nucbMeHHOU HAYYHOU PAdOmbl.

2.1. Kanposl HayyHOro cTujsi peun. OOImas xapakTepuCTHKa >KaHPOBBIX IOJICUCTEM
HAy4YHOTO CTWJII peYu. SI3BIKOBBIE TMMapaMeTphbl, pa3IMYyaloOlIMe >KAaHPhl HAYYHOU peuun
(cxema/mMozienb TOCTPOCHUS, O0BEM TEKCTa, MPUCYTCTBHE aBTOpa B TEKCTE, YBEPEHHOCTh
U3JIO)KEHUS, COOTHOLUEHHE pe3ylbTaTOB U XOJa HCCIEJOBAaHMs, CIOXKHOCTb SI3bIKA,
pa3BopaunBaHue Bo BpemeHH). [IpaBuina kommpeccuu HaydyHOM HWHGOpMaLUU: BBIIEICHHUE
KJIIOUEBBIX CJIOB M MPEUIOKEHHH, 00paser paboThl Ha/l CO3JaHUEM BTOPUYHBIX TEKCTOB Pa3HOM
CTENeHH KOMIIPECCUU: BBIJCIECHUE TIJIaBHOW HMHQOpPMAIMM, BbIAEJICHHE MOJTEM, CyOmoaTeM.
Buasl xommpeccun Hay4HOTO TeKcTa. Te3uChl Kak CHelU(pHUECKUl >KaHp HAyYHOTO CTHIIA.
[IpaBuna cocraBieHuss U OQOPMIICHUS HMHTETPAIBHOrO KOHCTeKkTa. CocTaBiieHWe aHHOTAIUd
pasHbIX BUIOB. Buasl pedeparos, cTpykTypa u coaepkaHue pedepara, KIHILIE, UCIOIb3yeMble
npu coctaBiieHnn pedepatoB. Pabora mo cocraBienuio pedepara-oo63opa. Pernenzuposanue.
Crtpykrypa perieH3uu. Moaens THOBO# perneH3uu. OueHovHas 4acTh perneH3uu. Crnenuduka
COCTaBJICHUS aHAJTUTUYECKOTro 0030pa.

2.2. IlpaBuia HanmMcaHUsi HAY4YHOM cTaTbM. TexXHOJIOrMs NOATOTOBKHM HAay4YHBIX
nyOJMUKaIuii: TOATOTOBUTENBHBIM dTam (IUIaH HAayYHOW MyONMKalWK), OCHOBHOW JTall
(moctaHoBKa MPOOJIEMBI, THIIOTE3a, TEOPETHUECKOEe 00OCHOBaHME, HKCIEPUMEHTANIbHAs YacTh,
pe3yNbTaThl UCCIEAOBAHMUS); 3aKIIOYUTENbHBIN 3Tall (BbIBOJBI M MEPCIEKTUBBI UCCIEIOBAHUSA).
OO0mue peKOMEHJAIMU JJisi TOJATOTOBKM MyOJIMKAIMU CTaTbd Ha WHOCTPAHHOM  SI3BIKE.
BapuaHTbl TEKCTOBOTO MpeICTaBICHHs HAyYHBIX Pe3yslbTaToB (MOHOrpadus, COOPHUK HAyUHBIX
TPYIOB, MaTepuaibl KOHPEPEHIINH, PEIPUHT, TE3UCHl OKIAI0B, HaydyHas cTtarbs). CTpyKTypa
HaygHou cTathu. OdopmieHue HaydHoW myoOnukaruu. [IpaBmiia odopMieHUS OTIEIBHBIX
yacteld TekcToBoro wmatepuana (odopmiienue Oubmmorpaduu, CHOCOK, COKpAIICHHE CIIOB,
TEKCTOBOTO O(opMIICHUS TaOJIUII U PUCYHKOB, CXeM). TpeOOBaHHMS K aBTOPCKUM TEKCTaM
opurMHaia. AHanu3 OIyOJIMKOBAHHBIX cTaTel couckaTeneil yueHod creneHH. COOTBETCTBHE
TEMaTUKW CTaTbU HAay4YHOW crenuanbHOocTH. Hayunas HoBu3Ha. llenb m miiaH coOCTBEHHOMH
nyonukanuu. Onpeznenenue Mecta onyoaukoBanus. Pa3paboTka rutana-npocnekTa myOoiInKanuu
C ompezesieHueM IeNH, 3a/1a4, HOBU3HBI U NMPAKTUYECKOW 3HAUUMOCTH. AHAIU3 KypHAJIOB IS
oTmpesieNieHus MecTa MyOTUKallMu: BBISIBICHUE SICPHBIX KypHAIOB, 3aK0H bpendopna, nuaexc
UUTHPOBaHUA XUpIIIA.

Pa3zoen 3. Kynomypa nayunoii MOHO102UYeCKOU U OUAI02UYECKOIL peyl.

3.1. IlpaBwja mNOArOTOBKM HAY4YHOro aokJjgaga. OTIWYUTENbHBIE OCOOEHHOCTH
3BydJamie peun. 3aKOHBI COBPEMEHHOM PUTOpPUKH. TpeOOoBaHUS K MOATOTOBKE IMyOIMYHOTO
BBICTYIIJICHUS B 3aBUCUMOCTH OT 1IE€JIU BBICTYIUUIEHUS. JKaHpbl HAYYHOM YCTHOM MOHOJIOTHYECKOM
(uaopManOHHOW peun): coolmieHue, pedepaTuBHOE COOOIIEHUE, JIEKIHs, JOKJIA.
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PazHOBUAHOCTH JOKIA0B, 00bEM U COONIOJIEHHE perjaMeHTa. JTallbl MMOATOTOBKH Hay4HBIX
JOKJaZ0B (BBIOOP TEMBI, MOJOOpP MaTE€pUaloOB, TUIAH BBICTYIUICHHUS, paboTa HaJI TEKCTOM,
oopmieHre MaTepHalioB JJsi YCTHOTO TMPEJICTAaBICHHS, IOATOTOBKA K BBICTYIJICHHIO).
OcHoBHble OMMOKM TpU HANMCAHUU JIOKJIAJOB Ha HayuyHylo KoHpepeHuuto. IlpaBuna
BBICTYIJICHUH C TIpe3eHTallell Ha 3alUre KBaTU(UKAIMOHHBIX paboT M  HAayYHBIX
KOH(EepeHIHSIX.

3.2. OcHoBHBIC TPeOOBAHNUS K BeICHHI0 HAYYHOH THCKYyccHu. JKaHpbl 1uanorunyeckon
YCTHOW Hay4HOW pedH: mpecc-KoH(MEpeHIUs KaK OJWH U3 CIOCOOOB MONyYCHHUS MH(POPMAIIHH,
HayyHas Oecena, HayuyHas Auckyccus. OcoOeHHOCTH akajemMuueckoro stukera. O mpupone
NO/UIMHHOTO (IPOAYKTHUBHOTO) cropa. KynbTypa cropa/mIucKkyccuu: ompeneneHue HpeaMera
criopa, NMOoBe/ICHHE MOJEMHUCTOB, YBAXKHUTEIbHOE OTHOIICHHE K ONNOHEHTY. [IpaBuna yoexaeHus
ONIIOHEHTAa: YyOeXJIEHHEe M apryMEHTalus, OCHOBHBIC BHJBl apPTyMEHTOB, CTPYKTypa
JI0Ka3aTeNbCTBa, IOJIEMUYECKUE TPUEMBbI, HCKYCCTBO OTBe4YaTb Ha BONpockl. (OCHOBHbBIE
CTpaTeTMM M TAaKTUKU BEIEHUS HAay4HBIX AuUCKyccuid. IloAroroBka K IMCKYCCHMM U pedYeBOE
MOBE/IEHNE KaXKI0r0 yYaCTHUKA.

4. O0beM yueOHOIl TMCIHHIIJIMHBI

Buo yueonoii pabomut ObneM ANCIHILIHALL
3E Akaj. 4. Actp. u.
OO0mas TpyA0eMKOCTh AUCHHUILINHBI 10 Y4eOHOMY 3 108 81
ILUIAHY
KonraktHas pa6ora (KP): 0,94 34,2 25,5
Jlexmm (Jlek) 0,44 16 12
[Tpaktuueckue 3ansatus (I13) 0,50 18 13,5
CamocrositesbHas padora (CP): 2,06 73,8 55,5
CaMOCTOSITETbHOE U3YYEHUE PA3/ICIIOB TUCIUTIIINHBI 73,8 55,35
2,06
KonrakTHas camocrositensHas pabora 0,2 0,15
Bua koHTpoJs: 3auéT

6. TPEBOBAHMSA K YCJIOBUSAM PEAJIM3AIIUU TPOT'PAMMBI
MATUCTPATYPbI

6.1 Odmecucremublie TpedoBanus K peaausauuu OOII marucrparypsbl

VYHuBepcUTET pacrmojiaraeT Ha IpaBe COOCTBEHHOCTH M OIEPATHBHOIO YIPAaBICHUS
MaTepUaIbHO-TEXHUYECKUM OOecrieueHueM 00pa30BaTEIbHON NESTENbHOCTH (TIOMENICHUSIMU U
obopynoBanuem) st peanusaruun OOIT MmarucTparypsi.

Kaxnapiii oOydwarommiics B TeUe€HHWE BCEro TMepuona OOy4YeHHS OO0eCcIeuynBaeTCs
WHAUBUAYAIbHBIM  HEOIPAaHUYEHHBIM  JOCTYIOM K  3JEKTPOHHOW  HMH(OPMAalMOHHO-
00pa30BaTenbHON cpejie YHUBEpCHUTETa. DISKTPOHHAs HH()OPMAIIMOHHO-00pa3oBaTenbHas cpeaa
obecreunBaeT BO3MOXKHOCTBH JIOCTyMa OOYyYaromerocss M3 J00d TOYKH, B KOTOPOW HMeEETCs
JIOCTYN K HMH(DOPMAIMOHHO-TEICKOMMYHUKAIIMOHHOU cetn «/HTepHEeT», Kak Ha TEPPUTOPUU
YHHUBEPCUTETA, TaK U BHE €€.

DnexkTpoHHas HH(POPMAIMOHHO-00pa30BaTeNbHAas cpe/la YHUBEPCUTETa 00eCIIeYrBAaET:

— JOCTyHn K Yy4eOHbIM IUTaHaM, pabouMM TMporpaMMaM JUCHUILIMH (MOJIyJIeH), TPaKTHK,
AIIEKTPOHHBIM Y4EOHBIM M3JIaHUSM M AJIEKTPOHHBIM 00pa30BaTeIbHBIM pecypcaM, YKa3aHHBIM B
pabouux mporpamMmax IUCHUTIUIAH (MOIYJCH ), TPAKTHK;

— (¢opMupoBaHHE 3IEKTPOHHOTO MOPTPOIUO OOYUAIOMIErocs, B TOM YHCIE COXpPAaHEHHE ero
paboT U OIEHOK 3a 3THU PaOOTHI;

— ¢ukcanuio xoaa 00pa3oBaTEIBHOrO MpoIecca, Pe3yabTaTOB MPOMEKYTOYHON aTTecTaluu U
pe3ynbTaToB ocBoeHust OOII maructpatypsi;

— TpOBEJEHUE Y4YEOHBIX 3aHATUH, TPOIEAYp OIEHKU pPe3yabTaTOB OOyUYEHHs, peamu3aius
KOTOPBIX MpPEIyCMOTpPEHa C TMPUMEHEHHEM DJIEKTPOHHOTO OOYyYeHHs, JUCTAHIIMOHHBIX

75




00pa30oBaTEeNbHBIX TEXHOJIOTUH;
— B3aUMOJCICTBHE MEXJy Y4YaCTHMKaMHM OOpa30BaTEILHOIO Ipolecca, B TOM 4YHCIE
CUHXPOHHOE U (MJIM) aCHHXPOHHOE B3aUMOJAEHUCTBUS TOCPEACTBOM ceTH «MHTEpHET».

OYHKIIMOHUPOBAHUE AJIEKTPOHHOU nH(pOpMaAITMOHHO-00pa30BaATEIHLHOM cpesl
o0ecreynBaeTcsi COOTBETCTBYIOIIMMH  CPEACTBAMU  MH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTUH W KBanu@uKanueld paOOTHUKOB, €€ HCHOJNb3YIOUMX M MOAAEPKUBAIOIINX.
OYHKIIMOHUPOBAHUE 3JEKTPOHHOW HH(OPMAIIMOHHO-00pa30BaTEIbHONM CpElbl COOTBETCTBYET
3aKoHoJaTenbCcTBY Poccuiickoit @enepanuu.

CpenHeronoBoe 4nciio MyOauKauil HayuyHO-TeJarorndyeckux pabOTHUKOB YHUBEPCUTETA
3a nepuoxa peanusanuu OOII maructpatypel B pacuere Ha 100 HaydHO-IeIaroru4eckux
pabOTHUKOB (B MIPUBEJCHHBIX K IIEJIOYMCICHHBIM 3HAYEHHUAM CTaBOK) COCTaBJIsIET HE MeHee 2 B
KypHajax, MHICKCUpyeMbIX B 06a3ax naHHbix Web of Science mnu Scopus, unn He meHee 20 B
KypHaJIax, HHIEKCUPYEMBIX B POCCHIICKOM MHIEKCE HAYYHOTO IUTUPOBAHUS.

6.2 TpeGoBaHusl K MaTepUAJIbHO-TeXHHUYeCKOMY oOecnieueHn0 OOII marucrparypsl

MartepuanbHo-TeXHUYeCKass 0a3a  yHHMBEpCUTETa COOTBETCTBYET  JCHCTBYIOLIUM
MPOTUBOMOXAPHEIM TpaBWIaM W HOPMaM U OOECIeurMBaeT TPOBEJCHHE BCEX BHJIOB
JUCHUIUIMHAPHOW M MEXKIUCUMIUIMHAPHONW  MOATOTOBKH, TPAKTUYECKOW W HAy4YHO-
UCCIIEIOBATEIbCKON PabOThI 00yUarOMUXCsl, IPEAYCMOTPEHHBIX YI€OHBIM IJIAHOM.

[lepeuenb MaTepHaAIbHO-TEXHUYECKOTO OOECIICUEHHUs BKIIOYAET: JICKI[MOHHbIE yueOHbIE
aynuropun  (0OOpyZOBaHHBIE BHUACONPOCKIMOHHBIM O0OpYIOBAaHHEM [UId  IpE3CHTAIHH,
CpeICTBAaMHU 3BYKOBOCIIPOU3BEACHHUSI, SKPAaHOM, U UMeEIolIue BbIXoJ B MHTepHeT), moMemeHus
JUIS TIPOBEJICHHS] CEMMHAPCKUX M MPAKTUYECKUX 3aHATHH (000pynoBaHHBIE yueOHOI Mebenbio),
OuOIMOTEKY (MMEIONYyI0 pabodyre KOMIBIOTEPHBIE MecTa Il OOyJarouuxcsi Mo IMporpamme
MarucTpaTypbl, OCHAIIEHHBIE KOMIIBIOTEPAMU C JOCTYIIOM K 0a3aM JaHHBIX U BBIXOJOM B
WnuTepHer), nabopaTopuH, OCHAIIEHHBIE COBPEMEHHBIM OOOpPYIOBAaHUEM i BBITOJHEHUS
HAYYHO-UCCIIEIOBATEIbCKOM  pabOThl, KOMIBIOTEPHBIE Kiaccel. Ilpu  mcnoib3oBaHUU
JMIEKTPOHHBIX M3JaHUM YHUBEPCUTET 00€CleyrBaeT Kaxa0oro oOydaromierocs BO Bpems
CaMOCTOSITENIbHOW MOJATOTOBKM pabodyMM MECTOM B KOMITBIOTEPHOM KJIACCe C BBIXOJOM B
HHTEepHET B COOTBETCTBUH C TPYIAOEMKOCTBIO U3YYaeMbIX TUCIUIUINH.

MarepuanbHo-TexHuueckoe obecneuenne OOIl maructparypbl IO HampaBlICHHIO
noarotoBku 22.04.01 MartepuaJjioBeieHHMe M __TEXHOJOTHU __MaTEepPUAJIOB, Marucrepckas
nporpamMma «@U3NKOXUMUS U TEXHOJIOTHSI HAHOMATEPUATOBY, BKITIOYACT:

6.2.1 Qobopyoosanue, Heodxo0umoe 6 00pa3o08amebHOM npoyecce

Crucok o0opymoBaHHS [UIsl yIOBJICTBOPUTEIHLHOTO oObecredeHus 00pa3oBaTEIbHOTO
mporecca BKIIOYAeT TpH ydyeOHO-HAay4dHbIe H JBE HaydHble Jiabopatopuu Kadeapsl
HanomaTtepnamoB ¥  HAHOTEXHOJOTMH, HUMEIOIIMX OCHOBHOE o00OopynoBaHHe  (BECHI
AQHAIUTHUYECKUE, CYIIWIbHbIE HIKa(dbl, BaKyyM-CyIIUJIbHBIE IIKa(bl, KOJIOOHArpeBaTeNd, MeYn
MydenbHble, TEHTpU(YTH, MEMIANIKH, YIbTPa3BYKOBbIE TOMOTEHHU3aTOphl, pH-MeTpsl,
KOHJTYKTOMETPBHI, JTA0OPATOPHYIO MOCYAY CTEKISHHYIO U (apPopoByIO) U CIIEHATU3UPOBAHHOE
o0opyioBaHue NIJsl TOTYYCHHUS HAHOMATEPUAIOB W IS MPOBEACHHS (PU3UKO-XUMUYECKUX U
CTPYKTYpPHBIX HCCIIE€OBAaHUIM HAHOMAaTEepHaJoB, B TOM YHCJE IJAHETAPHYIO MHUKPOMEIbHUILY
Pulverisette-7 PremiumLine (Fritsch, I'epmanust), poraunonnsiii ucnapurens Labtex Up- 1 JIt,
kpuoctat Loip, cnektpodoromerp B Y® u Bugumon obmactu Cary 50, CHHXpPOHHBIN
TepMuueckuid ananmmuzarop Sta 449 F5 Jupiter (Netzsch), anammuzarop pasmepa u ja3era-
noTeHIMana vactull ZetasizerZs-Nano (Malvern), aHanm3atop CTaOWMIBHOCTH IHCIIEPCHBIX
cuctem MultiScan (DataPhysics), Bucko3umerp (peomerp) HaakeViscotesterlq.

[Tpu mpoBeneHNN uccieqoBaHUi 00yJarouIecs: UMEIOT BO3MOXKHOCTD HCIOIb30BaTh BCE
npubopsl LlenTpa komnekTuBHOrO HcnonszoBanusa PXTY um. /.M. Menneneesa.

6.2.2 Yueono-nacnaomnwvie nocoousn:

KoMIuiekTsl mpe3eHTanuii K JIeKIMOHHBIM KypcaMm; HaOOpbsl 00pa3lloB pa3IHMYHBIX
MaTepUaJIOB U MOKPBITHH.
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6.2.3 Komnsromepui, UHPOPMAUUOHHO-MEIEKOMMYHUKAUUOHHbLE cemu,
annapamHuo-npozpammusle U ayouosu3yaibHovle Cpeocmeda:

IlepconanbHble KOMIBIOTEPBI, YKOMIUIEKTOBaHHbIE mpourpeBarensMu CD u DVD,
OpPUHTEpAMH U [POTrPAMMHBIMH  CpPEACTBAMH, MPOEKTOPBI, DSKPaHbl; ayIAUTOPHH  CO
CTallMOHAPHBIMHU KOMILIEKCAMH O0TOOpaXeHus HH(OpMaIuu ¢ J1000ro 3JMeKTPOHHOTO HOCUTEIIS;
WEB-kamepsl; 11 poBble KaMepbl K ONTHUYECKUM MHUKPOCKOINAM; KOMHUPOBAJILHBIE alllaparhl;
JIOKalIbHAs CETh C BBIXOJIOM B VIHTEpHET.

6.2.4 Ileuammnvie u 31eKmponHble 00pPA306aMeENbHbIE U UHPOPMAUUOHHDBLE PECYPCHL:

NudpopManinoHHO-METOINYECKUE MaTepuaibl: y4eOHbIE TOCOOWS M0 JAUCIHUIUITMHAM
o0pa3oBaTeNbHON MPOrpaMMBbI; METOJAMYECKHE PEKOMEHAANMH K TMPAKTHYECKUM 3aHSATHUSIM;
KaTaJoru MPOAYKIMH MPOMBILIUICHHBIX NPEANpUATHN; pa3aTOYHBIA MaTepHall K JEKINOHHBIM
KypcaM; JIEKTPOHHBIC yUeOHbIC U3JaHUs, HAYIHO-TIOMYJISPHBIC JIEKTPOHHBIC H3TaHHUS.

DneKTpoHHBIE 00pa3oBaTelIbHBIE PeCcypchl: KadenpanbHble OWOIMOTEKH 3JICKTPOHHBIX
U3JIaHUN 10 NUCHUIUIMHAM BapHATUBHOW YAaCTH; DSJEKTPOHHBIC MpPE3eHTAIlMH K pas3zieiiam
JEKIIMOHHBIX KYpPCOB; Y4e€OHO-METOAWYEeCKHue pa3paboTku Kadeap B IJICKTPOHHOM BHIE;
AIIEKTPOHHBIE KATAIOTH MPOYKIINH; CIIPABOYHUKH 110 MAaTepUAIaM U PEaKTHBAM.

6.2.5 Ilepeuensv MuyeH3UOHHO20 NPOPAMMHO20 0DecneueHus

PexBuzutsl Cpox
Haumenosanue KomnuuectBo OKOHYAHMUS
Ne 1. JIOrOBOpA o o
MIPOrPaMMHOTO TIPOAYKTa HOCTABKI JIALIEH3UH IeNcTBUA
JIAIEH3UN
0365ProPlusOpenStudents 12 MecsIICE
ShrdSvr ALNG SubsVL (oxcero Eoe
OLV NL 1Mth Acdme o nane
Stdnt STUUseBn(ft POz
ITpunoxxenus B coctaBe Konrpaxt No TIO/LIHCKH €
1. P i 28-35DA/2020 He orpannueno IPaBOM
TOJIIHCKH: oT 26.05.2020 Mepexo/ia Ha
Outlook, OneDrive, Word T OBHOBISHH
365, Excel 365, . Cmoy‘o
PowerPoint 365, Microsoft P
Teams MpOZ1YKTa)
KonTpakt No 1 munensusa mist
) OriginPro 8.1 Department 143- aKTHUBAlLlUU Ha 5ecenOwHas
' Wide License 164DA/2010 ot paBounx p
14.12.10 CTaHIIUAX
MATLAB Academic new KonTpakt No 3 nMuneH3ud oI
3 Product Group Licenses 143- AKTHBATIHH Ha OeccpoyHas
' - Licgnse) 164DA/2010 ot paBounx p
P 14.12.10 CTaHIIUAX
MATLAB Classroom KonTpakt Ne 25 nuueH3uu i
4 Suite new Product From 143- aKTUBAallUU Ha Secehotas
' 25 to 49 Concurrent 1642A/2010 ot pabounx p
Licenses (per License) 14.12.10 CTaHIIHSIX
Instrument Control .
KonTpakt Ne 25 nuueH3un i
Toolbox Classroom new 143- AKTHBALIMH 12
5. Product Frorp 25t0 49 1649A/2010 ot pabounx oeccpounas
Concurrent Licenses (per
) 14.12.10 CTaHIIUAX
License)
Image Processing Toolbox | Kontpakt Ne 25 nuueHsui s
6. Classroom new Product 143- aKTUBAINU Ha oeccpounas
From 25 to 49 Concurrent | 1649A/2010 ot pabouunx
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Licenses (per License) 14.12.10 CTaHIIHSIX
Curve Fitting Toolbox Kontpakt No 25 nmuneH3un s
7 Classroom new Product 143- aKTUBALlUU Ha Secehotas
’ From 25 to 49 Concurrent | 1642A/2010 ot pabounx p
Licenses (per License) 14.12.10 CTaHIIHSIX
Statistics Toolbox KontpakTt No 25 nmuneH3un s
3 Classroom new Product 143- aKTUBAallUU Ha 6 .
' From 25 to 49 Concurrent | 1642A/2010 ot paboumx ceepottad
Licenses (per License) 14.12.10 CTaHIIHSIX
Global Optimization KonTpakt Ne 25 nuieH3un s
Toolbox Classroom new 143- AKTHBALIMH 12
9. Product Frorp 25t0 49 1649A/2010 ot pabounx oeccpouHas
Concurrent Licenses (per
) 14.12.10 CTaHIUAX
License)
Partial Differential .
) Kontpakt Ne 25 nuueH3un aad
Equation Classroom new 143- AKTHBALIY Ha
10. Product Frorp 25 to 49 1649A/2010 ot pabounx OeccpouHas
Concurrent Licenses (per
. 14.12.10 CTaHIUAX
License)
Optimization Toolbox Kontpakt No 25 nmuneH3un s
1 Classroom new Product 143- aKTUBAaLlUU Ha 6 .
* | From 25 to 49 Concurrent | 1649A/2010 ot paboumx ceepotHat
Licenses (per License) 14.12.10 CTaHIIHSIX
Curve Fitting Toolbox Kontpakt Ne 25 nuneH3un aad
12 Classroom new Product 143- aKTUBAIlNN Ha 5ecehOTHAS
' From 25 to 49 Concurrent | 1642A/2010 ot pabouunx p
Licenses (per License) 14.12.10 CTaHIIHSIX

[Tomernenust uIsi CaMOCTOATENBEHON PaOOThI O0YYAIOIMIUXCS OCHAIICHBI KOMITBIOTEPHOM
TEXHUKOW C BO3MOXXHOCTHIO TOIKIIOUeHUs K ceTu «MHTepHeT» M o0ecredeHbl JOCTYIOM B
3MEKTPOHHYIO HH(POPMALIMOHHO-00pa30BaTENIbHYIO CPEly YHUBEPCUTETA.

YHuBepcutrer o0ecredeH HEOOXOAMMBIM KOMILUIEKTOM JIUIICH3MOHHOTO H CBOOOIHO
pacipoCTpaHseMOro MPOTPaMMHOIO  OOECHEUEeHUs, 6 MOM HuUcle OMme4ecmeeHHo2o
npou3zeoocmea (COCTaB omnpezensercs B pabouumx MporpaMmax TUCHMIUIMH (Moaynei) u
noonexcum oOH06NEHUI0 NPU HEOOXOOUMOCHUL).

[Tpu ucnonp30BaHUU B 00pa30BATEIHHOM IMPOIIECCE NIEYATHBIX M3IaHUIN, B YHUBEPCUTETE
chopMupoBaH OMOIMOTEUHBIN (POHJ, YKOMIUIEKTOBAHHBIN MEYAaTHBIMU W3JIaHUSIMH M3 pacueTa
He MeHee 0,25 sK3eMIuisipa KakIOr0 W3 U3JaHHWH, YKa3aHHBIX B pabodMx MporpaMMmax
TUCIUTIIMH (MOAyJei), mporpamMmax TMpaKTHK, Ha OJHOTO OOydYaromierocs M3 4Yucia JIHIl,
OJTHOBPEMEHHO OCBaMBAIONINX COOTBETCTBYIONIYIO JUCIHUIUIMHY (MOIYJB), TPOXOISIINX
COOTBETCTBYIOIIYIO TPAKTHUKY.

OOyuaromumMcst obecrieueH JocTyn (yAaleHHBIA IIOCTYN), 6 mMOM YuCle 8 caydae
NpUMEHEHUs ITIeKMPOHHO20 00yueHUus, OUCMAHUYUOHHBIX 00PA308AMEIbHBIX MEXHOI02UI, K
COBpPEMEHHBIM TMpodeccuoHalbHbIM 0a3aM JaHHBIX M WH(OPMALMOHHBIM CIIPABOYHBIM
CHUCTEMaM, COCTaB KOTOPBIX OMPEIENSICTCS B padOuyuX MmporpamMmax TUCHUIUIMH (MOIynel) u
MO/JICKUT OOHOBJIEHUIO (TTPU HEOOXOIMMOCTH).

OOyuvaromuecss W3 4YUCIA WHBAIAIOB W JUI] C OTPAaHUYCHHBIMH BO3MOXXHOCTSIMU
3I0POBBSI 00ECTICYMBAIOTCS TTEYATHBIMH U (MJIN) SJIEKTPOHHBIMH 00pa30BaTEIIbHBIMUA PECypcamMu
B (hopMax, aTanTUPOBAHHBIX K OTPAHUUYEHUSIM HX 3JOPOBBSI.

Jlnst peanu3anii OCHOBHOW 00pa30BaTEbHOM MPOTPAaMMBI TTOATOTOBKH MAarucTpPOB
UCTIONB3YIOTCSL (DOHABI Y4eOHOH, y4eOHO-METOAMYECKON, HAYYHOH, MEePUOJUUYECKON HAyIHO-
TeXHUYECKOM smTeparypbl  MubopmanmonHo-onbnmmoreunoro 1mentpa (MBL])) PXTY
um. JI.1. MenzeneeBa u xadeap, yaacTBYIOIUX B pealn3aluy IPOrPaMMBL.
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Nudopmannonno-oubnnoreunsiid nentp PXTY um. JI. 1. MenaeneeBa obecrieunBaeT
MH(GOPMALIMOHHYIO  TMOAJIEPKKY  pealu3allid  IPOrpaMMbl,  COAEWUCTBYET  IMOATOTOBKE
BBICOKOKBJIM()UIIUPOBAHHBIX  CIICLUAINCTOB, COBEPIICHCTBOBAHHIO Y4e€OHOTO Ipolecca,
Hay4HO-UCCIIEIOBATEILCKOW PabOThI, CIOCOOCTBYET Pa3BUTHIO MPO(ECCHOHATBLHON KYIbTYPhI
OyIyIIero CrenuanucTa.

WBL] ynuBepcuTera oOecnednBaeT OOYYAOMIMXCS OCHOBHOM y4eOHOH, ydeOHO-
METOAMYECKOW W HAaydyHOW IUTEepaTypoil, HEOOXOOUMOHN Ui peanu3alii M KadyeCTBEHHOTO
OCBOEHUS 00YYaIOUIMMHUCS 0 MIPOrpaMMe MarucTpaTypbl 00pa30BaTEIbHOIO MpoIiecca Mo BCEM
aucnurinHaM, mnpaktukaM U [MA ocHOBHO#M 00pa3oBaTelbHONW MpPOTrpaMMbl TOATOTOBKH
MarucTpoB.

O6mmit 06seM MHOTOOTpacaeBoro dhouaa MBI cocraBnser 1 719 785 k3.

@onyx y4yeOHONW M yueOHO-METOIUYECKOM JHUTEpaTyphl YKOMIUIEKTOBAH MEYaTHBIMH
M3JaHuAMM U3 pacuera He MeHee 0,25 SK3eMIUISIPOB KaKIOr0 W3 HW3JAaHUKA OCHOBHOM
JTUTEPaATyphl, IEPEUNCICHHON B pabo4YMX mporpamMmax TUCHUIUIMH (MOJIYJeH), MpaKTHK, U He
Menee 0,25 3K3eMIUSIPOB TOTIOMHUTEIBHOM JINTEpaTyphl Ha KaXA0T0 00yJaroIIerocs.

@oH JONOJHUTENBHOM JHMTEpaTyphl BKJIIOYAET IMOMHMO YYeOHOH JHUTeparypsl
odpunMaIbHbIE, CHPaBOYHO-OMOIMOTpaduUecKre, CHeUuaTN3UpPOBAaHHBIE OTECYECTBEHHBIE U
3apy0OexHbIe IEPUOANYECKHE U UHHOPMAIIMOHHBIE H3IAHMSI.

NudopManinoHHO-OMOIHOTEUHBIN IIEHTP O0O0ECTIEUMBAET CaMOCTOSTEIbHYIO pPaboTy
Oo0ydJarlmuxcsi B YHTAIBHBIX 3ajlaX, MPEIOCTABISAS MIUPOKHH BBIOOp JHTEpPATyphl IO
aKTyaJbHBIM HAMpAaBIICHHUSAM, a TakKe OOeCTIeuMBaeT NOCTYN K NpodecCHOHAIbHBIM 0a3am
JTAHHBIX, THOOPMAIIMOHHBIM, CIIPABOYHBIM U IIOMCKOBBIM CHCTEMaM.

Kaxxnprit oOy4daromnuiicsi obecriedeH CBOOOTHBIM JOCTYIIOM M3 JIFOOOM TOYKH, B KOTOPOI
uMmeercss Joctynm K cetn MHTepHeT, K 3neKTpoHHO-OmOmmoreunoit cucreme (ObC)
YHuBepcutera, KOTOpas COAEPKHUT pa3IMYHble U3JaHUS TI0 OCHOBHBIM H3Yy4aeMbIM
JUCLUIUTMHAM M C()OPMHUPOBaHA IO COTJIACOBAHUIO C MpaBooOIagaTesiMi y4eOHOH U yueOHO-
METOUYECKON JTUTEPATYPHI.

Jns  Oojnee TOJMHOTO W ONEPAaTUBHOTO  CIPABOYHO-OMOIHOrpaduueckoro U
uHpopmanmonHoro oocnyxuBanus B MBI peannzoBaHa TEXHOJIOTHS SJEKTPOHHOW IOCTAaBKH
JIOKYMEHTOB.

DJIeKTPOHHbIe HH(OPMAIMOHHBIE pecypPchl, HCIOJIb3yeMble B pouecce 00y4eHust

PexBu3uTHI 10T0OBOpa

XapakTepucTuka
(HOMmMep, 1aTa 3aKJIIOYECHHS, CPOK

o DJIEKTPOHHBII eiic ), CChLIKA Ha cail O0néanorevyHoro poHxaa,
B pecypc ACHCTBHE), CCBLTIA H ur JAOCTYI K KOTOPOMY
9BC, cymma norosopa,
. Npea0CTABISETCS IOTOBOPOM
KOJIHYECTBO KJII0Yeii
DJIEKTPOHHO- [IpuHaIeKHOCTH — CTOPOHHSS Kommexknuu: «XuMus» - U3a-sa
onbmuoTreyHast PexBusute forosopa — OO0 HOT, «Xumus» - wu3I-Ba
cucrema (3bC) «M3naTenbcTBO «JlaHb)» JlaGoparopus 3HAHWH,
«JIAHb» Horosop ot 26.09.2020 «Xumusa» - usa-sa «JIAHby,

Ne 33.03-P-3.1-2173/2020

«Xumusin-KHUTY  (Kazanckuit
HaIllMOHAJILHBIN

CymmMma noroBopa — 747 661-28 HCCIIEI0OBATEIIbCKHI
TEXHOJIOTMYECKU I

C 26.09.2020 no 25.09.2021 YHUBEPCUTET), «XUMHS» - U3]-
Ba OU3MATIIUT»,

Horosop ot 26.09.2021 «Uupopmartuka» -  H3A-Ba

No33.03-P-3.1-3824/2021 «JIAHb», «udopmaruka-
HamnuonanbHbIit OTKpBITHIN

C 26.09.2021 mo 25.09.2022 YHuBepcurer «HTYUT»,

Ccruika Ha caiit ObC —
http://e.lanbook.com

«H)KEHEPHO-TEXHUYECKUE
Hayku» - wu3n-Ba <«JIAHDb»,
«TeopeTnueckass MeEXaHUKa» -
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KonnuectBo kimtoveit — noctyn
JUTSI 3aPETUCTPUPOBAHHBIX
noJip3oBateiied PXTY ¢ moboro
KOMITbIOTEpA.

VY naneHHslid 10CTyN OCIE
IIEPCOHAJIBHON PETUCTPALUU Ha
caiite OBC.

n3n-Ba «JIAHb», Dxonomuka u
MEHEIKMEHT) - u3-Ba JlamkoB

nu K., a Taxke oTAcIbHEBIC
W3JaHUS B COOTBETCTBHU C
JloroBopom.

[TpuHamIeXKHOCTD — CTOPOHHSIS
PexBusute forosopa — OO0
«M3marennpcTBO «JIaHb)
JHorosop ot 26.09.2021

Ne 33.03-P-3.1-3824/2021

Cymma gorosopa — 498445-10
C 26.09.2021 no 25.09.2022

Ccruika Ha caiit ObC —
http://e.lanbook.com

KonuuecTBo kitoueit — noctyn
JUTSI 3aPETUCTPUPOBAHHBIX
noas3oBareneid PXTY ¢ moboro
KOMIThIOTEpA.

VY naneHHslid JOCTYII ITOCIIE
MEePCOHAIBHOM PETUCTPALINU Ha
caiite ObC.

Kommeknuu: «XumMus» - u3a-sa
HOT, «Xumusa» - wu30-Ba
JlaGoparopus 3HAHWH,
«Xumus» - KHUTY (Kazanckwii
HallMOHAJILHBIHN

HCCIIeA0BaTEIbCKUM
TEXHOJIOTHYCCKHUH
YHUBEPCUTET), «XUMHUS» - U3]-
Ba OUBMATIIUTY,
«Mupopmatuka» -
HarnmonanbHbIit OTKpBITHIN
YHuBepcurer «HTYHUT»,

DKOHOMHMKAa U MEHEIKMEHT» -
m3n-Ba JlamkoB u K., a Takxke
OTJENbHbIE U3IaHUS u3
KOJUIEKLUU IPYTUX U3/1aTeIbCTB
B COOTBETCTBUH C JloroBOopom.

[TpuHamIeXKHOCTD — CTOPOHHSIS
PexBusutsl forosopa — OO0
«M3marennpcTBOo «JIaHb)
Jorosop ot 26.09.2021

Ne 33.03-P-3.1-3825/2021

Cymma gorosopa — 283744-98
C 26.09.2021 no 25.09.2022

Ccruika Ha caiit ObC —
http://e.lanbook.com

KonuuecTBo kitoueit — noctyn
JUTSI 3aPETUCTPUPOBAHHBIX
noas3oBareneid PXTY ¢ moboro
KOMIThIOTEpA.

VY naneHHslid JOCTYII ITOCIIE
MEePCOHAIBHOM PETUCTPALINU Ha
caiite ObC.

«Xumusa» - u3g-Ba «JIAHDby,
«Uupopmaruka» -  H3A-Ba
«JIAHb», «Hx’eHepHO-
TEXHUYECKUE HAyKW» - WU3/]-Ba
«JIAHb», «Teopernueckas
MexaHukay - u3a-sa «JIAHDb»,
«Pm3ukay - n3n-sa «JIAHby, a
TaKkXKe OTHCIbHBIC HM3IAHUS U3
JIPYTUX KOJUIEKIIUH
U3JaTenbCcTBa «JIAHb» B
COOTBETCTBUU ¢ [[oroBopoM.
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DIEKTPOHHO - [TpuHAIEIKHOCTH — COOCTBEHHAS | DJIEKTPOHHBIE BEPCHUH YUCOHBIX
OuOIIMoTeYHAS PXTY. W Hay4YHBIX W3JaHUN aBTOPOB
cucrema UBI] PXTY mo Bcem OOII.
PXTY nm. Ccbuika Ha caut ObC —
J.1. MenneneeBa | http://lib.muctr.ru/
(ma 6a3e AUBC
«HpOucy) Jloctyn i oas30Barenen
PXTY ¢ mo6oro koMmbproTepa
HNudpopmanmonno- | IIpuHamIeKHOCTh CTOPOHHSIS. OneKTpoHHas 6ubimoreka
CIIpaBOYHAs PexBusutel konTpakra — OO0 HOPMAaTUBHO-TEXHUYECKUX
cucreMa «MHO®OPMIIPOEKT-Lentp» m3nanuii.  Copmepxur  Oosee
«TEXDOKCIIEPT» 40000 HaIlMOHAJIbHEIX
«Hopwmsl, npaBuna, | Kontpakt ot 24.12.2021 crangapros u ap. HT/]
CTaHJAPTHI 216-2772A/2021
Poccun».
Cymma gorosopa — 887 604-00
C 01.01.2022 o 31.12.2022
Ccpuika Ha caut ObC —
http://reforma.kodeks.ru/reforma/
Konunuectso xntoueit — 10
JIULIEH3UM + JTOKaJIbHBIA TOCTYI C
koMnbrorepos MBI
DJIEKTPOHHAS [IpuHamIeKHOCTH — CTOPOHHSS B OB]1 nocTynHbI 31€KTPOHHbBIE
o6ubnuorexa PexBusutel norosopa — ®I'bY BEPCHUU JqyccepTanui
JccepTanui PI'b Poccuiickoit T'ocynmapcTBeHHOM
(BB PT'B) Jorosop ot 23.04.2021 OMOJIMOTEKH:
Ne 33.03-P-2.0-23269/2021 C 1998 roj|a — 1O
CHEIUATBHOCTSIM:
Cymma gorosopa — 398 840-00 «IKOHOMUYECKHUE HayKH»,
«fOpunnueckue HayKn»,
C 23.04.2021 mo 22.04.2022 «Ilegarornueckre Hayku» |
«IIcuxonornyeckue HayKu»;
Ccruika Ha caiit ObC — ¢ 2004 roma - m©mO BceM
http://diss.rsl.ru CHEIHABHOCTSIM, KpoMme
MEAUIMHBI U papMaluu;
KonuuectBo xnroueit — 10 ¢ 2007 roma - mo BceMm
nuieH3ui + pacneyatka B MBI, CIICIIMAJIBHOCTSIM, BKJIFOYas
paboTel 1O  MEIUIMHE |
hapmanuu.
bJI BUHUTU PAH | IlpuHaaiexHOCTh — CTOPOHHSISA Kpynueitmmass B Poccum  06a3
PexBusutel norosopa- BUHWUTU | naHHBIX 10  €CTECTBEHHBIM,
PAH TOYHBIM 51 TEXHUYECKUM

Horosop ot 20.04.2022
Ne 33.03-P-3.1-4426/2022

CymmMma norosopa - 100 000-00
C 20.04.2022 o 19.04.2023

CchUIKa Ha CalT —
http://www.viniti.ru/

HaykaM. Bkirouaer Marepualibl
PXX (PedepatuBHoro xypnana)
BUHUTHU c¢ 1981 r. OOmwmit
oobem bBJ] — Oomee 28 wmuH.
JOKYMEHTOB
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KommgectBo Kiarouei —
JIOKQJIBHBIM JOCTYIT JJIs1
mosb3oBateniet PXTY B UBL]
PXTY.

Hayuno-
DIIEKTPOHHAS
O6ubauoreka
«eLibrary.ru»

[IpuHanIeKHOCTH — CTOPOHHSS
PexBusutel norosopa —

OOO Hayynas 31eKTpoHHas
OubnInoTeKa

Horoop ot 24.12.2021

Ne SU-364/2021/33.03-P-3.1-
4085/2021

Cymma gorosopa — 1 309 275-00
C 01.01.2022 o 31.12.2022

CcrlIIKa Ha CailT —
http://elibrary.ru

KonnuecTBo kirouel — 1octyn
g monb3oBareneid PXTY o IP-
aZjpecaM HEOrpPaHUYEH.

VY naneHHslid 10CTyN MOCIE
IIEPCOHAJIBHON PETUCTPALUU Ha
caiite HOB.

Hayunas AJIEKTPOHHAS
oubmmoreka eLIBRARY.RU -
ATO KPYIHEUIIUH POCCUUCKUN

MH(POPMAIIMOHHO-

QHAJIMTUYECKUA  TopTall B
o0jacT HAayKd, TEXHOJIOTHH,
MEIUIMHBL W 00pa3oBaHUA,

colepkauii  pedepaTsl U
MOJIHbIE TEKCThl Oosee 29 MIH
HAYYHBIX CTaTed U IMyOIMKaIHid,
B TOM 4HCI€ DJIEKTPOHHBIE
Bepcun 6omnee 5600 poccuiickux
HAyYHO-TEXHUYECKHUX
KYpHAaJIOB.

CnpaBouHo-
IpaBOBas CUCTEMA
I'apanT»

IIpuHaIeKHOCTD — CTOPOHHSA
KonTpakr ot 27.12.2021

Ne 215-2745A/2021

Cymma xonTtpakra 680 580-00
C01.01.2022 o 31.12.2022

CchUIKa Ha CalT —
http://www.garant.ru/

KonnuecTBo kimroveit — noctyn
s monb3oBarteneid PXTY mo IP-
aJpecaM HeOrpaHWYeH

I'apant — cmpaBOYHO-IIpaBOBas
CHUCTEMA IO 3aKOHOAATEIbCTBY
Poccutickoit denepanumn.

DNEeKTPOHHO-
OubIHoTeYHAas
cHucTeMa
W3aTeNhCTBA
«OPAUT»

IIpuHaIeKHOCTD — CTOPOHHSA
«QJIEKTPOHHOE U3ATEIBCTBO
FOPAIT»

Horosop ot 16.03.2022

Ne 33.03-J1-3.1-4377/2022

CymmMma norosopa — 478 304.00
C 16.03.2022 o 15.03.2023

Cchuika Ha caiiT — https://biblio-
online.ru/

DneKkTpoHHas OoubnmoTeka
BKJIIOYAET Oonee 5000
HAaMCHOBaHMNA y4eOHUKOB U
y4eOHBIX TIOCOOMH TI0 BCEM
oTpaciasiM 3HAaHUM M1 BCeX
YpPOBHEH  MpodecCHoHaATHHOTO
o0pa3oBaHUs OT BEAYIIUX
Hay4HBIX IIKOJI C COOIOJCHUEM
tpeboBanuii HOBIX PI'OCoB.
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KonnuecTBo knrouei — 1octyn
JUISL 3aperuCTPUPOBAHHBIX
nonp3oBareneit PXTY ¢ moboro
KOMIIBIOTEpA.

VY naneHHslid JOCTYII ITOCIIE
MEePCOHAIBHOM PETUCTPALINU Ha
caiire OBC.

9 DJIEKTPOHHO- [IpuHamyIeKHOCTh — CTOPOHHSS KommrekT m3maHmii, BXOISIIAX
OoubnuoreyHas 00O «Ilonurexpecype» B 0a3y MaHHBIX «JJEKTPOHHas
cucreMa Jorosop ot 16.03.2022 oubmmoTeka TEXHUYECKOTO
«Koncynprant Ne 33.03-P-3.1-4375/2022 BVY3a».

CTYJCHTa»
CymmMma noroBopa — 258 488 - 00
C 16.03.2022 no 15.03.2023
Ccbuika Ha calT —
http://www.studentlibrary.ru
KonnuecTBo kimtoveit — noctyn
JUTSL 3aperUCTPUPOBAHHBIX
nonib3oBareneit PXTY c moboro
KOMITBIOTEPA.
VY naneHHslid 10CTyN OCIE
IIEPCOHAJIBHON PETUCTPALUU Ha
cante ObC.

10 DNEKTPOHHO- [IpuHaMIIEKHOCTH — CTOPOHHSAS Komnexmus n3JaHuN
OuOIMoTeYHAs 000 «3HAHUYM» YYEOHHKOB U y4E€OHBIX ITOCOOHI
cucreMa Horosop ot 06.04.2022 [0  pa3siU4yHbIM  OTPACIAM
«ZNANIUM.COM | Ne 48 56¢/33.03-P-3.1-4378/2022 | 3Hanuii i BCeX YPOBHEH
» npodeccrnoHaIbHOTO

CymmMma noroBopa — 31 500-00 oOpa3oBaHwsl.
C 06.04.2022 1o 05.04.2023

Ccbuika Ha calT —

https://znanium.com/

KomnmdgecTBo kimrodelt - 1oCTym aiist
3aperucTpUpPOBAHHBIX

nonib3oBareneit PXTY ¢ moboro

KOMIIBIOTEpA.

11 Nndpopmanmonno- | IIpuHamie:;KHOCTh — CTOPOHHSIS CucremaTtuzanus,
aHAIUTHYECKAs 00O «Hayunas 31eKTpOHHAas KOPPEKTUPOBKA npoduteit
cucrema Science O6ubnuorexa» yuenbix PXTY u ynuBepcurera
Index B LIEJIOM. Anamms

Horosop ot 11.04.2022 nyOJIMKAIMOHHOM ~ aKTUBHOCTHU

Ne 33.03-J1-3.1-4376/2022
Cymma gorosopa — 108 000-00
C 11.04.2022 1o 10.04.2023

CcrlIIKa Ha CailT —

COTPYJHUKOB YHUBEPCUTETA.
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http://elibrary.ru

KonunuectBo Kimroueit —
JIOKQJIBHBIN AOCTYIT JJIs
cotpyaHukoB MbII.

becrninatHble apXuBHBIE KOJUIEKIIMU, TpUOOpeTeHHbIe MUHOOPHAYKH AJIs BY30B.

ApxuB M3narenscTtBa American Association for the Advancement of Science.llaker
«Science Classic» 1880-1996

ApxuB M3narenscTBa Annual Reviews. [Taker «Full Collection» 1932-2005

ApxuB uznarenbctBa MHcturyra dusuku (Benukobpuranus). [Taket «Historical Archive
1874-1999» ¢ nepBOro BhIyCKa KaxJI0Tr0 kypHaia no 1999, 1874-1999

ApxuB m3natensctBa Nature Publishing Group. ITaker «Nature» ¢ mepBoro BBINTYCKa
nepBoro Homepa o 2010, 1869-2010

ApxuB m3narennbctBa Oxford University Press. Ilaker «Archive Complete» ¢ mepBoro
BBINTYCKa KAXKJIO0T0 skypHana o 1995, 1849-1995

ApxuB m3nartensctBa Sage. [laker «2010 SAGE Deep Backfile Package» ¢ mepBoro
BBINTYCKa KAXKJ0TO0 skypHana no 1998, 1890-1998

ApxuB wu3narennbctBa Taylor & Francis. Full Online Journal Archives. ¢ mepBoro
BBIITYCKa KAXKJIOTO ypHasna 1o 1996, 1798-1997

ApxuB mznarensctBa Cambridge University Press. [Taker «Cambridge Journals Digital
Archive (CJDA)» ¢ nepBoro BhllTycka Kaxioro xypraanaa mo 2011, 1827-2011

ApxuB xypHanoB Koponesckoro xumuyeckoro obmecta(RSC). 1841-2007

ApXHB KOJJIGKIIMH JKYpHAJIoB AMepHKaHCKOro reodusmdeckoro corosa (AGU),
npenocrasiseMblil u3narenbctBoM Wiley Subscription Services, Inc. 1896-1996

BecrutatHble opuimanbHbie OTKPBITHIE pecypchl HTepHeT:

1. Directory of Open Access Journals (DOAJ) http://doaj.org/

Pecypc o6benunsier 6onee 10000 HayyHBIX )KYPHAIOB [0 PA3IUYHBIM OTPACISAM 3HAHUN (OKOJIO
2 MIJTHOHOB cTaTeil) u3134 cTpan mupa.

2. Directory of Open Access Books (DOAB) https://www.doabooks.org/

B 6aze pasmemeno 6osiee 3000 KHUT TIO pa3IMYHBIM OTPACIISIM 3HAHUM, TTPEIOCTABICHHBIX 122
HAyYHBIMU W3/1aTEIHCTBAMH.

3. BioMed Central https://www.biomedcentral.com/
baza nannbix Bkmowaer 6osiee 300 pereH3UpyeMbIX KYpPHAIOB IO OMOMEIULIUHE, MEAULIMHE U
€CTeCTBEeHHbIM HaykaM. Bce cTaThu, pa3MenieHHble B 6a3e, HaXOIITCs B CBOOOIHOM JIOCTYIIE.

4. DneKTpoHHBIN pecypc arXiv https://arxiv.org/

Kpynneimum OecriyiaTHBIN apXWB 3JIEKTPOHHBIX HAyYHBIX MyOJWKaIuil 1Mo paszaenaM (U3HKH,
MaTeMaTHKH, WH(OPMATHKH, MEXaHUKH, ACTPOHOMUU M Ouoinorud. lMmeercss moapoOHBII
TEMaTUYECKHM KaTajJor ¥ BO3MOXKHOCTb [TOMCKA CTaTel IO MHOXKECTBY KPUTEPHUEB.

5. Komnexmus xxypuanos MDPI AG http://www.mdpi.com/
MHOTOIUCIUTITUHAPHBIA  1TU(PPOBON  HM3TATENBCKUNM pecype, SBISIETCS TUIaTGopMoOn s
pelleH3uPYEMbIX HAyYHBIX KYpPHAJIOB OTKPBITOro jaocrymna, mimarommxcs MDPI AG (bazens,
HIBeitiapus). M3narensctBo BhimyckaeT 6oiee 120 pasHOOOpasHBIX AJIEKTPOHHBIX KYPHAJIOB,
HaXOJSIIUXCS B OTKPHITOM JIOCTYIIE.

6. W3narenscTBO ¢ OTKpBITHIM JocTynoM InTech http://www.intechopen.com/
[lepBoe u KkpymHeiiliee B MHUpPE H3AATEIbCTBO, MYOIMKYIONIEE KHUTH B OTKPBITOM JIOCTYIIE,
okono 2500 nayuHbiX u3gaHuil. OCHOBHAas TeMaTHUYECKas HANpPaBICHHOCTb - (hU3MYecKHe U
TEXHUUYECKHUE HAyKH, TEXHOJOTUH, METUIIUHCKIE HAYKH, HAYKHU O KU3HU.

7. basa JTAHHBIX XUMHUYECKHUX COEINHEHUN ChemSpider
http://www.chemspider.com/

ChemSpider — 370 OecrutatHas XuMu4eckas 06a3a JaHHBIX, TPEAOCTABIAIONIAsE OBICTPBII JOCTYI
K Oosiee yeM 28 MWJUIMOHAM CTPYKTYp, CBOMCTB M COOTBETCTBEHHOH HHopmamuu. Pecypc
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npuHaanexuT KoposneBckomy xumuyeckomy oOmiectBy BemmkxoOpuranmu (Royal Society of
Chemistry).

8. Komnexnus sxxypaanos PLOS ONE http://journals.plos.org/plosone/
PLOS ONE — kosnekmus )KypHajaoB, B KOTOPBIX MyOIUKYIOTCSI OTYETHI O HOBBIX MCCIIEIOBAHUSIX
B 00JIaCTH €CTECTBEHHBIX HayK U MEIUIIMHBL. Bce KypHaibl pa3MelnieHbl B CBOOOIHOM JTOCTYIIE
(Open Access), Bce CTaTbH MPOXOJAAT CTPOroe HayYHOE PELeH3UPOBaHUE.

9. US Patent and Trademark Office (USPTO) http://www.uspto.gov/
BenomctBo mo matentam u ToBapHbIM 3HaKaM CIIIA — USPTO — npenocrtaBisieT cBOOOIHBIN
JIOCTYTI K aMEpUKAHCKHUM TIaTeHTaM, OIyosnkoBaHHBIM ¢ 1976 T. [1o HacTosmiee Bpems.

10.  Espacenet - European Patent Office (EPO) http://worldwide.espacenet.com/
[TatenThr (1100 MaTeHTHBIE 3assBKH) Oosee SO HAMOHATBHBIX M HECKOJIBKUX MEXKIyHAPOIHBIX
MATEHTHBIX OI0pO, B TOM uHcie nociaHbie TeKeThl mateHToB CIIIA, Poccun, @pannuu, Anonuu u

Ap.

11. @enepanbHbli  WHCTUTYT  HpOMBINUIEHHOH — cobctBeHHoctH — (DUIIC)
http://www].fips.ru/wps/wcm/connect/content _ru/ru
HNndopmanmonnsie pecypest PUIIC cBobogHOrO HOCTYMNA:
- OnektpoHHbIe OroiutereHu. Mzooperenus. [lone3npie Moaeny.
- OTKpBITBIE peecTpbl POCCUHCKUX N300pETEHUI 1 3a8BOK HAa U300peTeHUsI.
- Pedepatsr poccuiickux MaTeHTHBIX TOKYMEHTOB 3a 1994-2016 rr.
- [TonmHBIE TEKCTBI POCCHMCKHX MAaTEHTHBIX JOKYMEHTOB U3 IOCIEAHEr0 O(pHUIMAIHLHOTO
OrosieTeHsl.

6.3 TpeGoBanus Kk KaapoBbIM ycaoBusaM peasuzanuu OOII marucTparypsl

Peamuzarmuss OOIl maructpaTypbl oOecreuuBaeTcs TMEeIarormuyecKuMu  paboTHUKaMHU
YHHBEPCUTETA, 4 TAKXKE JINIIaMH, IpuBJIeKaeMbIMU K peanm3aruu OOIl maructpatypbl Ha HHBIX
YCIOBUSIX.

KBamudukarmmss  memarormdyeckux — paOOTHUKOB — YHHBEPCHUTETAa  COOTBETCTBYET
KBATH(UKAIIMOHHBIM TPEOOBAHUSM, YKa3aHHBIM B KBAJM(DUKAIIMOHHBIX CIPABOYHUKAX M (WJIH)
npoecCHOHANBHBIX CTaHAapTaXx.

He menee 70 npoyenmog YMCIEHHOCTU IENArorMuyeckux pabOTHUKOB YHHBEPCUTETA,
yuacTBytomux B peanuszanuu OOIl MaructpaTypsl, W JIHII, MPUBJICKACMBIX YHUBEPCHUTETOM K
peanmuzanuu OOIl marucTpaTypbl Ha MHBIX YCIOBHUSX (MCXOZS M3 KOJMYECTBA 3aMEIllaeMbIX
CTaBOK, MPUBEJICHHOTO K IIETIOYMCIICHHBIM 3HAYCHUSM), BEAYT HAYIHYIO, YI€OHO-METOINYECKYIO
U (AIK) MPaAKTHYECKYI padoTy, COOTBETCTBYIOIIYIO MPOGUIII0 MPENoIaBaeMON AUCITUTUTHHBI
(Momyro0).

He menee 5 npouenmog YVCICHHOCTH NEJAarorH4YeCKUX pPAaOOTHUKOB YHHBEpPCUTETA,
yuacTBytonux B peanuszanuu OOIl MaructpaTypsl, W JIHII, MPUBJICKACMBIX YHUBEPCHUTETOM K
peanmuzanuu OOIl marucTpaTypbl Ha MHBIX YCIOBHUSAX (MCXOZS M3 KOJMYECTBA 3aMeEIllaeMbIX
CTaBOK, MPHUBEACHHOTO K IEIOYUCICHHBIM 3HAYCHHSM), SBISIFOTCS PYKOBOIUTENSMU W (WIIN)
pabOTHUKAMU HHBIX OpraHU3alui, OCYIIECTBISIOUIMMU TPYAOBYIO JESTEIbHOCTh B
npodeccuoHanbHOM cepe, COOTBETCTBYIONIEH MPOGECCHOHATBHONW NEATENLHOCTH, K KOTOPOI
TOTOBSITCSl BBIMTYCKHUKN (MMEIOT CTaX pabOThl B JJaHHOW mpodeccHoHaNbHOU chepe He MeHee
3 ner).

He menee 60 npouenmog 4ucIeHHOCTH NMEAArornyeckKux paOOTHHUKOB YHHBEPCUTETA U
JUI, TIPUBJIEKAEMBIX K 0Opa3oBaTENbHON AEATEILHOCTH YHHUBEPCUTETOM HAa WHBIX YCIOBHSIX
(ucxong M3 KOJMYECTBA 3aMEIaeMbIX CTaBOK, MPHUBEACHHOTO K LIEJIOYMCICHHBIM 3HAUYEHUSM),
UMEIOT YYEHYIO CTENEHb (B TOM 4YHCIE YYEHYIO CTENEHb, IOJYyYEHHYIO B HHOCTPAHHOM
rocyJapcTBe U npu3HaBaeMyio B Poccuiickoit deneparum) u (W) yaeHoe 3BaHHE (B TOM YUCTIS
Y4EHOE 3BaHME, IOJy4EHHOE B HWHOCTPAHHOM TOCYJapCTBE U INpU3HaBaeMoe B Poccuiickoi
denepanyn).

Obmee pykoBoACTBO HaydHbIM coaepxkanHuemM OOIl maructpaTypsl OCYIIECTBISETCS
HAyYHO-MIEAarornyeckuM pabOTHUKOM YHUBEPCUTETA, UMEIOIIUM YUYEHYIO CTEIIEHb (B TOM YHCIIe
YUEHYIO CTENeHb, NMPUCBOCHHYIO 3a pyOexoM W mpu3HaBaemyio B Poccuiickoit @enepanun),
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OCYILECTBIISIIOLIMM CaMOCTOSATENbHbIE HAyYHO-HCCIEI0BATENbCKUE (TBOPUYECKHE) MPOEKTHI
(Y4acTBYIOLIMM B OCYIIECTBICHUU TaKUX MPOEKTOB) MO HANpaBJIECHUIO MOATOTOBKH, UMEIOIUM
©XKEroHbIe MMyOIUKAIMH 110 Pe3yJIbTaTaM YKa3aHHOW HAayYHO-HCCIEeN0BATENbCKON (TBOPUECKOM)
JeSITEIbHOCTH B BEIYIIUX OTEUECTBEHHBIX M (WIM) 3apyOEKHBIX PELEH3UPYEMBIX Hay4HBIX
KypHaJax M M3JAHHMIX, a TaKXKe OCYIIECTBISIOUIMM €XKETOJHYI0 ampoOaifio pe3yabTaToB
yKa3aHHOM Hay4HO-HCCIIEZIOBATENLCKOM (TBOPUECKOM) MAEATENBHOCTH HA HAIMOHAJIBHBIX U
MEKIYHAPOIHBIX KOH(PEPEHLIUSX.

6.4 TpeOoBanus K puHAHCOBBIM yca0BUAM peasm3anuu OOII marucTparypsl

®dunancoBoe obecneuenue peanmsanuu OOIl MarucTparypsl OCYIIECTBISETCS B 00BEME
HE HIDKEe 3HaYeHHWH 0a30BBIX HOPMATHMBHBIX 3aTpaT HAa OKa3aHHE T'OCYJApCTBEHHBIX YCIYT II0
peanuzanuu 00pa3zoBaTeNbHBIX MPOTPaMM BHICIIET0 00pa30BaHUs — MPOrPaMM MarucTpaTypbl U
3HaYeHUU KOPPEKTHPYIOMUX KOA(P(UIMEHTOB K 0a30BBIM HOpMAaTHBAaM 3aTpart, ONPEAeIsieMbIX
MuHHCTEpCTBOM HAayKH U BBICIIETO oOpa3zoBanus Poccuiickoit denepanum.

6.5 TpeGoBaHus K NPpUMEHsIEMbIM MEeXaHM3MaM OLIEHKH Ka4yecTBa 00pa3oBaTebHO
AeATeJIbHOCTH U MOAToTOoBKH o0ydaromuxcs no OOII marucrparypsl

KagyectBo 00pa3oBaTeNbHOM AEATENBHOCTH M TMOATOTOBKU oOydatommxcs OOIT
MarucTpaTrypbl OINpeAeNseTcss B paMKaX CHCTEMbl BHYTPEHHEH OIICHKH, a TaKKe CHCTEMbI
BHEIIIHEH OIIEHKH, B KOTOPOIl YHUBEPCUTET MPUHUMAET Y4acTHE Ha JJOOPOBOJILHOM OCHOBE.

B uensx cosepmienctBoBanuss OOIl maructpatypbl Tpu NPOBEACHUU PETYISIPHOU
BHYTPCHHEH OILIEHKH KauecTBa 00pa30BaTENbHOM ESTETbHOCTH U MOJATOTOBKH 00YUYaIOIIUXCS 110
OOII maructpaTyphl npuBIeKaeT padboToaareneii U (W) UX 00bEIUHEHHUS, UHBIX FOPUIAYECKUX
U (n1n) GU3NUECKUX JIHILL, BKIIIOYas Ie1arornyeckiux pabOTHUKOB YHUBEPCHUTETA.

B pamkax BHyTpeHHEW CHCTEMBI OIEHKH KadyecTBa 0Opa30BaTEIHHOM JEATEIHHOCTH 10
OOIIl maructpaTypbl 0OydYalOIIMMCS TNPEIOCTABISACTCS BO3MOXKHOCTH OICHMBAHUS YCIIOBHIA,
CoJlep’KaHus, OpraHu3allid M KadecTBa 00pa30BaTEIbHOrO Mpollecca B LEJIOM M OTAEIbHBIX
JTUCITUTIAH (MOJYJIeH) U IPAaKTHK.

BHemnsis  omeHka kadecTBa  00pa3oBaTeIbHOM  JAEATEIBHOCTH M TOJATOTOBKHU
oOyyaromuxcst mo OOIT marucTpaTypbl MOXKET OCYLIECTBISATHCS B paMKax MpoecCHOHATbHO-
OOIIECTBEHHON aKKpEeAMTAlluU, MPOBOAUMON paboToAaTensiMU, UX OOBEAMHEHUSIMH, a TaK¥kKe
YIIOJTHOMOYECHHBIMH UMU OpPTaHHU3AIMSIMHU, B TOM YWCJIC€ HHOCTPAHHBIMHU OPTaHU3AIMIMHU, JTHO0
ABTOPU30BAHHBIMM HAIIMOHAIBHBIMU  MPO(ECCHOHATEHO-00IIECTBEHHBIMU — OpraHU3alUsIMU,
BXOJISIIIIMMH B MEXTYHAPOJIHBIE CTPYKTYPBHI.
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7 HOPMATUBHO-METOJANYECKOE OBECIIEYEHUE CUCTEMbI OHEHKH
KAYECTBA OCBOEHHUA OBYYAIOIIUMUCA ITPOI'PAMMbBI MAT'MCTPATYPbI

B cootBerctBUM ¢ ®PI'OC BO 3++ no HanmpaBie€HHUIO TOATOTOBKU KOO U HAUMEHO8aHUe
olLleHKa KadecTBa ocBoeHus oOyuatomumucs OOIT MarucTpaTypsl BKIIOYAET TEKYIIMA KOHTPOIIb
yCIIEBaeMOCTH, TPOMEKYTOUHYIO arTectanuio U [ MA oOyuaromuxcsi.

HopMatuBHO-MeTOIMUECKOE  OOECIEYeHHE  TEKYIIEro  KOHTPOJNS  YCIEBAaeMOCTH,
npoMmexxyTouHoi arrectanuu U ['MMA obyuatomuxcs mo OOIT maructpaTypbl OCyIIECTBIISECTCS B
cootBercTBUU ¢ PI'OC BO 3++ 1 I0KaIbHBIMA HOPMAaTUBHBIMU aKTaMH YHUBEPCUTETA.

Texywuii KoHmponb, NPOMENCYMOYHAS ammecmayusi U ammecmayuoHHble UCNbIMAHUS
umo2o8oll (20cyoapcmeeHHou umozoeot) ammecmayuu 6inyckHukos OOII mazucmpamypol

Texymmuii KOHTpPOJIb M TIPOMEKYTOUHAs aTTeCTAallUsl IO BCEM BHJAM Y4eOHOU
JESTEIIbHOCTH O0YYaIOIIUXCSl OCYIIECTBISIETCS B COOTBETCTBUU C TpeboBaHusMU [lomoxkeHus o
PEUTHHTOBOM CHCTEME OIICHKH KadecTBa ydeOHOW paboThl cTymeHToB B PXTY um. JI.U.
MenpneneeBa, NpuHATOro peuieHueM YueHoro cosera PXTY wum. M. Menneneea or
26.02.2020, mporokon Ne 8, BBeAeHHOro B AeWcTBUE NpukazoM pekrtopa PXTY wum. JI.U.
Mengneneena ot 20.03.2020 Ne 27 O/I.

Texymuii KOHTPOJb yCHEBAEMOCTH OOYy4YalOLUXCsl OO0ECIeYUuBaeT OLEHKY YPOBHS
OCBOCHMSI JIUCLUMIUIMH, TPOXOXKIAEHUS MNpakTuk, BeimoaHeHus BKP wu  mpoBogutcs
npenojaBaTesieM Ha JI00OM M3 BUJOB Y4YEOHBIX 3aHATUN. O0A3amenvHou cocmasnaruien
meKyuiezo KOHmpONA Ycneeaemocmu A6a1emcsa yyem HnpPenooasamenimu noceuiaemocmu
yueonvix 3anamuil ooyuaromumuca. 1lo peaynpraTamMm TEKYyIIEro KOHTPOJIS YCIIEBAEMOCTH TpU
paa B ceMecTp Mg BCEX KYypCOB IO BCEM JAUCIUIUIMHAM TPOBOJUTCS aTTECTaLUs
oOydJaronuxcs.

[TpomexyTodHas arrecTausi MPOBOAUTCA B (OpME DK3aMEHOB, 3aU€TOB C OLIGHKOW U
3a4E€TOB ISl BCEX KYpPCOB MO JUCIUIUIMHAM U MPAKTHUKaM, IPEyCMOTPEHHBIM y4EOHBIM IUIAHOM
HarpaBieHuss noArotoBku 22.04.01 Mamepuanogedenue u mexHOA02UU MAMEPUAIOS.
Pe3ynbrarhl caaum 3a4eToB OLIEHMBAIOTCS HA «3aYTEHO», «HE 3aUTEHO»; 3a4€TOB C OLEHKON U
HK3aMEHOB — Ha «OTIIMYHO», «XOPOILIO0Y», KYJOBICTBOPUTEILHOY, «HEYAOBIECTBOPUTEIHHOY.

IIpu ocBoenum Hactosimieir OOIIl maructpaTypbl W3yd4€HHE YACTH AUCHUILUIAH MOKET
OBITh 3aMEHEHO Ha OHJIAWH-KYPCHI, IPH YCIIOBUH, YTO B PE3yJIbTaTe€ OCBOCHHUS OHIIAWH-Kypca
bopMHUpYIOTCS T€ XK€ KOMIIETCHIMHM (YacTh KOMIIETEHIIWH), YTO W B paMKaxX yKa3aHHBIX
mucturuiH. OHIaH-Kype TOJKEH OBITh BRIOpaH M peann30BaH B COOTBETCTBUU ¢ [lomoxkeHneM
0 3a4eTe pPe3yJbTaTOB OCBOEHUSI OTKPBITHIX OHJIAMH-KYPCOB, pealin3yeMbIX 00pa3oBaTEIbHBIMU
opranusauusamu, B PXTY um. J[.M. Menneneesa, IpUHATOro pemeHueM YudeHoro cosera PXTY
uMm. J[.M. MenneneeBa ot 27.03.2020, mpotokosn Ne 9, BBEAEHHOro B ACHCTBUE MPUKA3Z0M
pexropa PXTVY um. JI.1. Menaeneesa ot 27.03.2020 Ne 29 O/1.

I'MA ocymecTBiseTcss B COOTBETCTBHHM C TpeboBaHusMHU [lojokeHHsT O TOpsIKe
MPOBEJCHUS TOCYAapCTBEHHOW WTOrOBOM aTTeCTallMk MO0 OOpa30BaTEIbHBIM IpOrpaMMam
BbICILIEro 00pa3oBaHus — MporpaMmamM OakajaBpHuara, IporpaMMaM CIeUaNIuTeTa, IporpaMmmam
Maructparypsl B PXTY um. JI.M. Menaeneesa, NpUHATOTO pelieHrueM YdeHoro cosera PXTY
uMm. J[.M. MenneneeBa ot 30.10.2019, mpotokon Ne 3, BBEJEHHOro B JACHCTBHE MPUKA3Z0M
pekropa PXTY um. J[.M. MenneneeBa or 14.11.2019 Ne 646A; IlonoxeHus O BBITYCKHOU
KBATH(UKAIIMOHHONW padoTe sl oOydaronuxcs mo o0pa3oBaTeIbHBIM IPOrpaMMaM BBICIIETO
oOpa3oBaHus — TMporpamMMaM OakajnaBpwara, MpOrpaMMaM CHEIHAIUTETa, Mporpammam
Maructparypel B PXTY um. JI.. MenaeneeBa, NpUHATOTO pelieHHeM YuyeHoro coBera PXTY
uM. JI.W. MengeneeBa ot 30.10.2019, mpotokon Ne 3, BBeIE€HHOro B JCHCTBHE MPUKA30M
pexropa PXTY um. JI.1. Menaeneera ot 14.11.2019 Ne 646A.

K T'MA nonyckaroTcsi 00yJaromuecs, He UMEIOIINE aKaJeMHUeCKON 3a/I0JDKEHHOCTH U B
MOJIHOM 00BeMe BhIMoJHUBIIKME Y4eOHBIM iaH mo OOIl maructpaTypbl B COOTBETCTBHHU C
®I'OC BO 3++ no nanpasineHuto noarotoBku 22.04.01 Mamepuanogedenue u mexnono2uu
mamepuanoe. Jlns nposenenus [MMA B yHHBepcUTETe €XKETrOAHO  (HOPMUPYIOTCS
rocyJapcTBeHHble 3k3aMeHalmonHble komuccun (I'9K) m anemnsiunoHHble kKoMuccUU. Tembl
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BKP otpaxkaroT akTyadpHBIE MPOOJEMBI, CBSI3aHHBIE C HAIMPABICHHUEM MOATOTOBKH KOO U
HaumeHnoganue. YHUBEPCUTET YTBEPKIAeT IMEPEYCHb TEM BBIMYCKHBIX KBATH(PHUKAIMOHHBIX
paboT, mpeuraraeMpIx OOydarommmMmcs (J1anee — mepeueHb TeM), U JOBOAHUT €ro 10 CBEICHUS
00ydJaronuxcsi He TMO3JHee YeM 3a 6 MeCAIEeB N0 JaThl Hadaja TOCYAapCTBEHHON HTOTOBOM
aTTeCTaIUU.

Tema BKP mnepconanpHO nis8 KaXIoro oOydYaromerocs YTBEpPXKIAAeTCs MPHUKa30M
MPOPEKTOpa MO0 YHUBEPCHUTETY Tepe]] HA4ajJOM BBIMOJHEHUS BBITYCKHOW KBATH(UKAITMOHHON
pabotel. JlaHHBIM TpHKa3OM yTBepkmaercs Takke pykoBoautenb BKP. Tlepen nHauanom
BeimoyiHeHUsT BKP oOywaromuiicss COBMECTHO ¢ PYKOBOJUTEIEM COCTABIISCT WHIAMBUIYaTbHBIN
IUIaH TNOoAroToBKM U BeinosiHeHus BKP, mnpenycmarpuBaromuii  o4epeqHOCTh U CPOKHU
BBITIOJTHEHHS OTACNIBHBIX YacTel paboThl. TekcT nmoscHuTenbHOU 3amucku BKP nposepsieTcs Ha
HaJM4he HENMpPaBOMEPHBIX 3auMCTBOBaHUU. [IpoBepka ocyiecTBis€TCsI B COOTBETCTBUU C
[TonoskxeHneM O TMOpSAKE MIPOBEPKU BBIMYCKHBIX KBaTU(UKALMOHHBIX pabOT U HAyYHBIX
JOKJIaIOB 00 OCHOBHBIX pe3YJbTaTax IMOATOTOBIECHHBIX HAYYHO-KBATU(UKAIMOHHBIX pPadoT
(muccepranuii) Ha 00bEM 3aMMCTBOBAHUS W HMX pPa3MENICHUS B 3JIEKTPOHHO-OMOIMOTEUHOM
cucreMe PXTY um. JI.11. Menneneesa, npuHATHIM perieHrueM YdeHoro cosera PXTY um. JI.H.
MenneneeBa ot 30.10.2019, npotokon Ne 3, BBEIeHHBIM B JIECTBUE MpUKa30oM pekTopa PXTY
uMm. JI.1. Menneneena ot 14.11.2019 Ne 646A.

3amuta BKP npoBoautcs Ha oTKphITHIX 3acemaHusax ['DK ¢ yyactuem He MeHee ABYX
Tpereii ee cocraBa. ['paduk 3ammrel BKP cocraBnsieTcs mo cormacoBaHHUIO ¢ 00y4YarONIMMIUCS U
JIOBOJIMTCSI 10 CBEJICHMsI OOydJaroniuxcsi He mo3aHee, yem 3a 30 aHeit go Hauvana pabotsr ['OK.
Pesynpraret  paboret DK ompenmensioTcss — ONEHKAMHU  «OTJIIMYHO»,  «XOPOIIOY,
«YAOBIETBOPUTEIBHO», «HEYIOBIECTBOPUTEILHO» U OOBABIAIOTCS B TOT K€ JCHb IOCTe
oopMIICHHS B YCTaHOBIIEHHOM TMOPSIKE MPOTOKOJOB 3acefaHuii komuccuil. [1o oxoHuaHuUM
pabotsl mpeacenarens DK cocTaBiseT oTyeT o MpojeIaHHON padoTe.

Jliis oOydaromuxcsi U3 9uclia WHBAIKMJOB W JIUI C OTPAHUYCHHBIMH BO3MOXHOCTSMU
3nopoBbsi [TMA TpoBOAUTCS C yYE€TOM OCOOCHHOCTEH WX TCHXO(U3UYECKOTO Ppa3BUTHS,
WHJUBUTyaJIbHBIX BO3MOXXHOCTEH U COCTOSIHUS 3/I0POBBSI.

8 PABOYME ITPOI'PAMMBDI JTUCHUIIJINH, ITIPAKTUK U1 T'HA

PaGoune mporpaMMbl AUCIUTUINH, TpakTHK U [ A
COBpeMGHHBIe 1 NCPCICKTHBHBIC MATCPUAIIBL

CoBpeMeHHbIE METObI UCCIIEJOBAHMS MaTepHalIOB
VYnpasneHue npoekramu

Cornonorus ¥ MCUX0JIOTUS MPO(EeCCHOHATBHOM IS TEIIBHOCTH
JlenoBoil MHOCTPAHHBIN SI3bIK

KBaHTOBass MexaHuKa

DneMeHTHl KpucTaiorpadpuu

© N kW=

[Iporecchl Ha MOBEPXHOCTH pa3zaena a3
Tepmuueckuil aHanu3 HaHOMaTEPUAJIOB

— O
o

. MeTobpl MEXaHOXUMUU

—
—

. ®U3nUecKre 1 XUMHYECKHUE CBOMCTBA HAHOMATEPHUAIOB

—
N

. JJabopaTopHbIie paboThI 110 GU3UIECKUM U XMMHUYECKUM CBOMCTBaM HaHOMAaTEPHAJIOB
. CuHTEe3 HaHOYACTHI] B )KUJKUX Cpeaax
. buonornueckoe neiicTBrE HAHOMATEPUAJIOB

—
wm B~ W

. HOHOHHI/ITGHBHBIG TJ1IaBbl MAaTCMAaTHUKHU

—_—
[©))

. 'azodaznble mporecch NOTy4YeHUs HAHOMATEPHUAJIOB

—
J

. KOMHBIOTepHBIe u I/IH(bOpMaI_II/IOHHBIe TCXHOJIOTHUH B HAYKC U IPOU3BOJCTBC

—
o0

. CynpamonekynspHasi XuMus
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19. YrneponHbsie HaHOMaTEpUAIIbI

20. KoMIo3uIIMOHHBIE MaTEpPHUAIIBI

21. ®ayopeciieHTHbIE METO/bI IETEKTUPOBAHUS

22. Metoabl uCCIeI0BAHMS MEXAHUYECKUX CBOMCTB HAHOMATEPUATIOB
23. Meroapl nazepHOi nU(paKIuy B aHATN3¢ HAHOMATEPUAJIOB

24. 30H10Basi MUKPOCKOTIHUSA

25. YuyeOHas npakTUKa: 03HAKOMUTEIbHAS TPaKTUKa

26. [Ipon3BoaCTBEHHAS MPAKTHKA: HAYYHO-UCCIIEA0BATEIbCKas paboTa
27. IloaroToBKa K MpoIeype 3alUTHI M 3alTUTa BBIMTYCKHOW KBATU()HUKAITMOHHON pabOThI
28. TIpoheccroHaIbHO OPUEHTHPOBAHHBINA IEPEBOT

29. Hayunas nyOaunucTika

Bxomsauwmx B OOII no Hanpasnenuro noaroroBku 22.04.01 MartepuajioBeieHne U TeXHOJOTHH
MATEepHAJI0B, Marucrepckas nporpaMMa_«®U3NKOXHUMHUS M_TEXHOJIOTHSI HAHOMATEPHAJIOBY,
BBITIOJIHEHBI B BUJIE OT/CIIbHBIX JOKYMEHTOB, SBJISIONIUXCS HEOTheMIIeMOH YacTbio qanHoi OOII.

9 ®OH/J1bI OHEHOYHBIX CPEACTB JJIs1 IPOBETEHUA TEKYIIET'O
KOHTPOJIAA YCIIEBAEMOCTH, IPOMEKYTOYHOU ATTECTAIMU U TTHA
OBYYAIOIIUXCA OOII MATUCTPATYPBI

B cootBerctBun ¢ ®I'OC BO 3++ mno HampaBieHuto mnoArotoBku 28.04.03
Hanomamepuaner 1151 atrecTaliil oOy4yaloOlIUXCsl HA COOTBETCTBHE HX MEPCOHAIbHbBIX
JocTikeHuil mostanHeiM TpeboBanusim OOII maructparypsl pazpadoransl POC mo kaxaou
TUcHUIIMHe, npaktuke, ['MA, BkiItovaromye TUIOBbIE 3aJaHus, KOHTPOJIbHbIE paOOThI, TECTHI,
CUTYallMOHHBIE 3a/laHus, Keiic-3a/1auM, BOMPOCH! K 3ayeTaM M dK3aMEeHaM, CPEICTBa U METOJbI
OLICHKH, MO3BOJIAIOIINE OLEHUTh 3HAHMS, YMEHMs, HaBBIKW U YPOBEHb MPHOOPETEHHBIX
KOMIIETECHIIU .

®OC mno nmucummumHaMm, mpaktukam, [MA pa3pabaTbiBalOTCSI B COOTBETCTBHHM C
[Mopsiakom pa3pa®OTKM W yTBEpKIEHHS 00pa30BaTENbHBIX IPOrpaMM, YTBEP>KIACHHBIM
peumenrieM YueHoro coeta PXTY um. JI.M. MengeneeBa ot 25.06.2020, mpotokon Ne 12,
BBEJICHHBIM B jeilicTBue npuka3zom pexkropa PXTY um. J[.M. Menneneesa ot 29.06.2020 Ne 48-
OJ.
®OC no gucuuminHam, npaktukam u ['MA:

CoBpeMeHHbIE U NEPCIEKTUBHbBIE MaTEePHAIIbI

CoBpeMeHHbIE METO/Ibl MCCIIEI0BAaHHSI MAaTEPUAIIOB
VYnpasneHue npoekramu

Coumosnorus 1 NCUXoJIorus Npo(ecCuOHaNbHOMN NeSITENbHOCTH
J1e10BOM MHOCTPAHHBIN SA3BIK

KBanToBasi MexaHuka

DneMeHTHl KpucTaiorpadpuu

e R G

[Tponeccr Ha MOBEPXHOCTH pasnena (a3

9. Tepmuueckuii aHaJIu3 HAHOMATEPHUAJIOB

10. MeTonsl MEXaHOXUMUH

11. ®dusnyeckre 1 XMMUYECKUE CBOMCTBA HAHOMATEPHUAIOB

12. JTabopaTopHbie pabOThI 10 HU3UIECKUM U XUMHUYSCKUM CBOMCTBAM HAHOMATEPUAJIOB
13. CuHTe3 HAaHOYACTHI] B KHUAKUX Cpellax

14. buonoruueckoe elicTBUE HAHOMATEPHUAJIOB

15. JlonmoaHUTENbHBIC TJIaBbl MATEMATHUKHU

16. 'a30oda3Hble mpoieccsl MOITy4YeHUsT HAHOMAaTEePHUaIoB

17. KomnbrotepHbie 1 ”HOPMAITMOHHBIE TEXHOJIOTUU B HAYKE U TTPOU3BOICTBE
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18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.

CynpamMosieKymsipHas XUMHs

VYriepoaHble HAaHOMAaTEPHUAIIbL

KoMno3unmonHusie MaTepuabl

@DI1yOpeCLIEHTHBIE METO/BI IETEKTUPOBAHUS

Metoapl HccneI0BaHUS MEXaHNYECKUX CBOMCTB HAHOMATEPHUAJIOB
Mertoapl nazepHON nTU(PaKIUY B aHATN3€ HAHOMATEPHAJIOB
30HA0BasE MUKPOCKOIIHS

VY4yebHas MpakTHKa: 03HAKOMUTENIbHAS NPaKTHKa
ITpon3BoacTBEHHAs MPAKTUKA: HAYYHO-UCCIIEOBATENbCKas paboTa
[ToaroToBka K mporeaype 3aluThl U 3alUTa BBITYCKHON KBaTH(PHUKAIIMOHHON paboThI
ITpodeccroHambHO OPUEHTUPOBAHHBIN TTEPEBO/]

Hayunas nyGnunucTtuka

Bxomsauwmx B OOII no Hanpasnenuro noarotoBku 22.04.01 MartepuajioBeieHre U TeXHOJOTHH
MATEepHAJI0B, Marucrepckas nporpaMMa_«®U3NKOXHUMHUS M_TEXHOJIOTHSI HAHOMATEPHAJIOBY,
BBITIOJIHEHBI B BUJI€ OT/ACIIBHBIX JOKYMEHTOB, SBJISIONIUXCS HEOTheMIIeMOH YacThio qanHoi OOII.

10 METOANYECKHUE MATEPHUAJIBI 110 JTUCHUIIJIMHAM, IIPAKTUKAM U I'HA

e B o

9.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.

MeTtoaudeckue MaTepralbl 110 AUCUUIIMHAM, TpakTuKaM u I'HA:
CoBpeMeHHBIE U IEPCIICKTUBHBIE MaTEPHAIIBI

CoBpeMeHHbIE METO/Ibl UCCIEI0BAHUS MAaTEPHAIIOB

VYipasneHue npoekTaMu

Conuomnorus ¥ MCUX0JIOTUs MPO(HEeCCHOHATLHON e TEIIEHOCTH

J1e10BOM MHOCTPAHHBIN SA3BIK

KBanTOBas MexaHuKa

DneMeHTHl KpucTauiorpaduu

[Ipoueccrl Ha MOBEPXHOCTH paznena (a3

TepMuueckuii aHaI3 HAHOMATEPUAIOB

MeTo1bl MEXaHOXUMHH

DuU3NYECKUE U XUMUYECKUE CBOMCTBA HAHOMATEPHUAJIOB

Jlaboparopubie paboOThI 110 PUINIECKUM U XUMUIESCKIM CBOHCTBAM HAHOMATEPHUAJIOB
CuHTE3 HAaHOYACTHUIL B )KUJIKUX Cpeax

buonornueckoe neiicTBUe HAaHOMATEPUAIIOB

JlononHUTENbHBIE I1aBbl MATEMATUKH

["a3oda3zubie mpolecchl MoMyuyeHns HAHOMAaTEPHaloB

KommbrotepHbie 1 HTHPOPMAIIMOHHbBIE TEXHOJIOTUH B HAYKE U TIPOU3BOJICTBE
CynpamouiekyisipHas XuMus

VYriepoaHble HAaHOMAaTEPHUAIIbL

Kommno3umonusie Matepuaibl

@D1yopeclieHTHbIE METOABI JETEKTUPOBAHUS

Mertoabl ucciae10BaHKs MEXAaHUUYECKUX CBOMCTB HAHOMATEPUATIOB

Mertoapl nazepHON TU(PPAKIMK B aHATN3€ HAHOMATEPHAJIOB

30HA0Bass MUKPOCKOIIHS

VYyeOHast mpakTHKa: 03HAKOMHUTENbHAs MPaKTHKa

[Ipou3BocTBEHHAs IPAaKTHKA: HAYYHO-HCCIIE0BaTeIbCKas padboTa
[ToaroToBka K mporneaype 3aluThl U 3alUTa BITYCKHON KBaTH(PHUKAIIMOHHON paboThI
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28. IlpodeccnonanbHO OPUEHTUPOBAHHBIH MTEPEBO
29. Hayunast myOIUIICTHKA

Bxomsauwmx B OOII no Hanpasnenuro noarotoBku 22.04.01 MartepuanoBeieHne U TeXHOJOTHH
MATEepHAJI0B, Marucrepckas nporpaMMa_«®U3NKOXHUMHUS M_TEXHOJIOTHSI HAHOMATEPHAJIOBY,
BBITIOJIHEHBI B BUJIE OT/CIIBHBIX JOKYMEHTOB, SBJISIONIUXCS HEOTheMIIeMOH YacThio qanHoi OOII.
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