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1 OBIIUE ITOJIOXKEHUA

1.1 OcHoBHass mnpodeccuoHaJbHasi o0pa3oBaTejibHasi MporpaMMa BbICIIET0
0o0pa3oBaHusi — NPOrpaMMa NOJArOTOBKH MAarucTpoB (1ajiee — MpPOrpaMMa MarucTparTypshl,
OOIl wmarucTparypsbl), peanmm3yemas (QenepaabHbBIM TOCYAApPCTBEHHBIM  OFOIKETHBIM
o0pa3oBaTeNbHBEIM  yUPESKICHHEM  BBICIIEro  oOpazoBaHus  «POCCHIICKHI  XHMHKO-
TexHoJiornueckuii yauBepcuter umeHu J[.M. MenneneeBa» B COOTBETCTBUM C (pemepaibHBIM
rOCy/IapCTBEHHBIM 00pa30BaTEeNbHBIM CTAHAAPTOM BBHICIIETO OOpa30BAHHS — MAarucTparypa 1o
HanpasieHuto  noarotoBku  28.04.03  HaHomartepmaJjbl, Marucrepckas mnporpamma
«HanMeHOBaHHE MATHCTEPCKOH NMPOrpaMMbly», MPEICTaBISET COOOW KOMILJIEKC OCHOBHBIX
XapaKTepUCTUK OO0pa30BaHHUA U  OPraHM3alMOHHO-NEAArOTUYECKUX  YCJIOBHM, KOTOPBIN
IpEeCTaBIeH B BUJEC y4eOHOro IUlaHa, KaJeHJapHOro y4yeOHoro rpaduka, pabodnx mporpamm
JTUCIUIUIAH (MOJYJIei), OLICHOYHBIX U METOIMYECKUX MaTepHaioB, (pOpM aTTecTaliH.

1.2 HopmaTuBHBIE HOKYMEHTBHI ISl Pa3padoOTKH NMPOrpaMMbl MarucTparypbl 1o
HAINPaBJICHUIO NOATOTOBKH COCTABIISIOT:

— ®denepanbHbIil 3akoH 0T 29.12.2012 Ne 273-D3 «O06 obpazoBanuu B Poccuiickoit
Denepauuny;

- [Tpuka3 MuHHCTEpCTBa HAYKU U BBICIIEro oOpa3oBanus Poccuiickoit @enepanuu
or 22.09.2012 1. Ne 966 «OO0 yrBepxaeHun (deneparbHOr0 TOCYJAPCTBEHHOTO
00pa30BaTEeNLHOTO CTaHAAapPTa BBICIIEr0 OOpa30BaHUS — Marucrparypa IO HalpaBICHUIO
noarotoBku 28.04.03 Hanomarepuajbl noaroroBku (naisee — ®I'OC BO — maructparypa mo
HarpasieHuto noarotoBku 28.04.03 HanomartepuaJjibl NOATOTOBKH);

- [Tpuka3 MuHHCTEpCTBA HAYKU U BBICIIEro oOpa3oBanus Poccuiickoit @enepanuu
or 06.04.2021 Ne 245 «0O06 yrBepxaeHuu Ilopsnka opraHu3anud W OCYIIECTBICHUS
00pa3oBaTeNbHON JIEATEIILHOCTU 10 00pa30BaTeNbHBIM MPOTrpaMMaM BBICILIETO 0Opa3oBaHUs —
nporpaMmam 6akajiaBpuaTa, IporpaMMam CIelUaluTeTa, IporpaMmmMaM MarucTpaTypbl»;

— [Ipodeccuonanpupiii  crangapt  «26.006 Cnenmanmuct  1mo  pa3paboTke
HAaHOCTPYKTYPUPOBAHHBIX  KOMIO3WLMOHHBIX  MaTEpUANIOB», YTBEPXKACHHBIA  MPHUKA30M
MuHucTepcTBa TpyIa M colMaibHOM 3anuThl Poccuiickoit deneparuu oT «8» ceHTsaops 2015 T.
Ne 604H;

- ITpodeccrnonanbHbII cTaHaapT «40.011 Cnenuanucr 1o Hay4HO-
UCCJIEIOBATEILCKUM M ONBITHO-KOHCTPYKTOPCKUM pa3paboTKaM», YTBEPXKACHHBIN MPUKa30M
MunuctepceTBa TpyJa U colanbHoi 3ammTsl Poccuiickoit @enepaunn ot «4» mapta 2014 r. Ne
121H.

— Ilpuka3 MunucrepcrBa oOpa3oBanusi U Hayku P® ot 23.08.2017 Ne 816 «O6
yrBepxkaeHun llopsaka mprUMeHEeHHs OpraHu3alUsIMU, OCYHIECTBISIOIMIUMU 00pa30BaTEIbHYIO
NeSITeIbHOCTD, AJIEKTPOHHOTO OO0Y4YeHHMS, JAUCTAHLIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTUH TNpH
peanu3anuy  00pa30BaTENbHBIX MpOTpaMM» [DIEeKTpOHHBIH pecypce]. Pexum  nmoctyma:
http://pravo.gov.ru/proxy/ips/?docbody=&nd=102447332 &intelsearch=816+%EF%F0%E8%EA
%E0%E7/ (nata obpamenus: 28.03.2022);

— Ilpuka3z MwuHHCTEpCTBa HayKM M BBICIIEro oOpa3oBaHus Poccuiickoit deneparuu,
MunucrepctBa npocBemieHust Poccuiickoit @enepamuu ot 05.08.2020 Ne 885/390 «O
MPaKTUYECKOW TMOJATOTOBKE OOydJarommxcs» [DIeKTpoHHBIM pecypc]. Pexum gocryna:
http://pravo.gov.ru/proxy/ips/?docbody=&link id=0&nd=102850569&intelsearch=&firstDoc=1/
(mata obpamenus: 28.03.2022);

— Ilonoxenne 00 opraHu3aly ¥ UCHOJIb30BAHUU JJIEKTPOHHOTO OOYyYEHUS H
JTUCTAaHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHIA MPHU peaau3aiuu o0pa3oBaTeIbHBIX MPOrpaMm
B (¢eaepaTbHOM TOCYIapCTBEHHOM OFOPKETHOM 00pa30oBaTEIbHOM YYPEKICHUU BBICIIETO
oOpa3zoBanus «PoccUiCKUil XUMUKO-TEXHOJIOTHYECKUH yHuBepcuTeT umenu .M. MenneneeBay,
npuHsToe pemeHueM YdeHoro copera PXTY um. [I.U. Mengeneera ot 27.03.2020, mpoToKoa
Ne 9, BBeeHHOE B AeiicTBHE NpUKa3oM U.0. pekropa PXTY um. /I.M. Menneneesa ot 27.03.2020
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Ne 29 O1 [ DeKTpOHHBIN pecypc]. Pexum JOCTyMa:
https://muctr.ru/upload/university/departments/uu/local_doc/ITonoxkenne_I0uIOT.pdf nara
obparmenus: 28.03.2022);

— [lonoxenne o0 mpakTUYECKOW MOATOTOBKE oOywaroumxcs B  (eaepaibHOM
TOCYJapCTBEHHOM OIO/PKETHOM  0Opa30BaTEIIbHOM  YYPEXKICHUU BBICIIETO OOpa3oBaHUS
«Poccuiicknii XMMUKO-TEXHOJIOTHMYeCKU yHuBepcuteT umenu .M. Menneneesa», npunsaroe
peuwienrieM YueHoro coBeta PXTY wum. JI.U. Mengeneea ot 25.11.2020, nmporokos Ne 4,
BBEJICHO B JelcTBUE IpHKa3oM u.0. pekropa PXTY wum. JIWM. Menneneesa ot 26.11.2020
Ne 117 O/ [DnexTpoHHbIH pecypc]. Pexum JOCTyMa:
https://muctr.ru/upload/university/departments/uu/local_doc/ITonoxenne%200%20npakTudeckoit
%20moxaroroBke.pdf nata oopamenus: 28.03.2022).

[Ipy ocBOGHMHM JUCHMIUIMH ¥ TPaKTUK CTYOEHTHl JOJDKHBI  HCIIOJB30BATh
nH(popManmoHHble W WHGOPMAITMOHHO-00pa30BaTEIbHBIE PECYPChl CIEAYIOMUX TOPTAIOB M
CalTOB:

— Cucrema (QenepanbHbIX 00pa3oBaTeNbHBIX MmOpTaioB. CHcTeMa  OTKPBITOTO
obpazoBanus. Koncantuaroseii nentp MOC OO P® [DnektpoHHbId pecypc] — Pexum
nocryma: http://www.openedu.ru/ (mara obpamenus: 28.03.2022).

— HWudopmanmonnas cuctema «EIMHOE OKHO JOCTYIa K 00pa30oBaTeIbHBIM PeECypcam.
URL: http://window.edu.ru/ (nara obpamenus: 28.03.2022).

— ®ODIIO: coorBerctBue TpeboBanusiMm DI'OC [DnexkTtpoHHBIA pecypc| — Pexum
nocryma: http://fepo.i-exam.ru/ (mara obpamenus: 28.03.2022).

1.3 O0mas xapakTepucTHKA NPOrpaMMbl MAarHCTPATYPbI

Leabl0 nporpaMMbl MArHCTPATYPHI SABISETCS CO3/aHUE AJI OOYyYarOUIMXCS YCIOBUMN
JUIE TIPUOOpETeHUsT HEOOXOIUMOTO Il OCYLIECTBICHUS NPO(ECCHOHANBHON NesSATeNbHOCTH
YPOBHSI 3HAHUH, YMEHH, HAaBBIKOB, OIBITA ACATEIbHOCTH U MOArOTOBKH K 3allUTE BBIITYCKHOM
KBaJTM(PHUKAIIMOHHOHN paboThI.

[Tonyuenne oOpazoBaHHsl MO 00pa3OBaTENBLHOM MporpamMMe BBICIIETO O0Opa3oBaHUS —
IporpaMMe MarucTparypbl JOMYCKAaeTCs TOJNBKO B 00pa3oBaTEIbHONW OpraHM3alMd BBICIIETO
00pa3zoBaHMs ¥ HAYYHOUN OpraHU3alny (Janee — OpraHu3aIms).

OOyuenue 1o 00pa30BaTENbHOM MporpaMMme BBICHIETO OOpa30BaHUS — IMpPOrpaMMme
MarucTparypsl B 00pa3oBaTebHONW OpraHU3AIMKM OCYIIECTBIACTCS B OYHOU (hopme OOydeHHs.
OO6wveM mporpamMmbl MarucTparypel coctaBisgeT 240 3aueTHBIX enuHUIl (nanee — 3.€.) BHE
3aBUCUMOCTH OT ()OpMBbI 00Y4EHUs, IPUMEHAEMBIX 00pa30BaTEIbHBIX TEXHOJIIOTUH, pealu3aluu
pOTrpaMMbl MarucTpaTypbl C HCIOJb30BAHUEM CETEBOM (DOpMBI, peaau3al MPOTrPAMMBI
MarucTpaTypsl 10 MHIUBUAYAIbHOMY Y4eOHOMY IUIaHYy.

Cpoxk nmony4deHus 00pa30BaHUs 110 IPOrpaMMe MarucTpaTyphl:

- B OYHOU (opMe 00y4deHUsI, BKIIFOYAsS KaHUKYJIbI, MPEAOCTABISIEMbIE TTOCIIE
IIPOXO0KIEHUS TOCYAAPCTBEHHON UTOTOBOM aTTECTALIMM, COCTABIIAET 2 TOJ1a;

- B OYHO-3204HOM (hopme OOyueHHUs YBEIUUHBAETCS HE MeHee 4eM Ha 3
MecsIa u He 0oJiee ueM Ha TMOJIToJIa TI0 CPAaBHEHHUIO CO CPOKOM TIONTydeHUs 00pa3oBaHUs
B OYHOI opMme oOydeHus;

- py 00yYEHUH 10 UHANBUIYaTbHOMY Y4eOHOMY TUTaHY WHBAJIUIOB | JIUIL C
OB3 MoxeT ObITh YBETUYEH M0 UX 3asBJICHUIO HE OoJiee YeM Ha MOJroja Mo CPaBHEHUIO
CO CPOKOM TMOJIy4eHHSI 00pa30BaHUs, YCTAHOBJICHHBIM JUISI COOTBETCTBYIOMIEH (HOpMBI
00y4eHus.

- [Tpu peanuzanuu mporpamMmbl MaructpaTypbl OpraHu3anusi BIpaBe NMPUMEHSTh
JIEKTPOHHOE 00y4YEeHHE, TUCTAHLIMOHHBIE 00pa30BaTeNbHbIE TEXHOJIOTHH.

- OnekTpoHHOE OOy4yeHHMEe, JUCTAHLMOHHBIE OOpa30BaTeNbHbIE TEXHOJIOIHUH,
IPUMEHSEMbIE NTPH 00YYE€HUU MHBAJIMIOB M JIMIl C OFPAaHUYEHHBIMU BO3MOXKHOCTSMHU 3/10POBbS



(manee - nuBanuabl ¥ una ¢ OB3), nomkHEI TpeaycMaTpUBaTh BO3MOXKHOCTD IpUEMa-Tepe1adn
UH(OPMALIUU B TOCTYIHBIX JJIs HUX (popmax.

— Peanuzanus mporpaMMbl Maructpatrypsl ocyuecTBisiercd OpraHuzanueil Kak
CaMOCTOSITENIbHO, TaK M MOCPEJICTBOM CETEBOM (POPMBI.

OObpazoBatenbHasi JEATEIbHOCTh IO IpOrpaMMe MarucTparypbl OCYIIECTBISETCS Ha
rocygapcrBeHHOM s3bike Poccuiickoit denepanuu, €cid MHOE HE ONPEIEICHO JIOKaIbHBIM
HOPMAaTHBHBIM aKTOM OpraHU3alIUH.

CTpyKTypa mporpaMMbl MarucTpaTyphbl BKIIOUACT CICAYIONUE OIOKH:

brok 1 «/{ucuunimuabl (MOIyIN);

bnok 2 «IIpaktukay;

bnok 3 «['ocynapcTBeHHast UTOTOBasi aTTECTALIUSY.

B pamkax mporpamMMmbl MarucTparypbl BBIACISIOTCS 00s3aTenbHas 4YacThb W YacTb,
dbopmupyemMas y9aCTHUKaMHi 00pa30BaTEIbHBIX OTHOIIIEHUH.

CTpyKTypa nporpaMmMbl MarucTpaTypsl

O06BeM porpaMMbl MaruCTpPaTyphl
CrpyKTypa nporpaMMbl MarucTparypsl
B 3aYETHBIX CAMHUIIAX
Bbaok 1 JucturnmuHbl (MOIYIIH) He MeHee 80
Biok 2 [IpakTuka He MeHee 21
baok 3 I'ocynapcTBeHHast UTOroBasi aTTeCTalus HE MeHee 6
O6BeM nporpaMMbl MarucTpaTypbl 120

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

Tunel y4eOHOM NpPAaKTHKU: MPAKTUKA MO TMOJTYYCHHUIO MEPBUYHBIX NMPOQPECCHOHAIbHBIX
YMEHMM M HaBBIKOB;  TEXHOJOrMueckas  (IPOEKTHO-TEXHOJOTHYECKas)  MPaKTUKa;
9KCIIJTyaTallMOHHAsT MpPAaKTHKA; Hay4YHO-HCCIeAOoBaTelIbCKas pabora (MOIydeHHE MEepBHUYHBIX
HaBBIKOB HAYYHO-HUCCIIEIOBATEIHCKON PaOOTHI).

Tunbl MpOM3BOACTBEHHON NPAKTUKU: TMpaKTHKA IO IOJYYEHHIO MPO(hecCHOHAIBHBIX
YMEHUH M oOmbiTa Npo(EecCHOHANBHOM  JEATENbHOCTH; TEeXHOJOrmdyeckass (IpOEeKTHO-
TEXHOJIOTUYECKas) TMPAKTHKA; OKCIUTyaTAal[MOHHAs TPAKTHKA; MPEATUIUIOMHAs MPaKTUKA;
nearorndeckas MpakTHKa; HayYHO-HCClIeoBaTeIbCKas padoTa.

Lenu u 3amaun, mporpaMmMbl U (OPMBI OTUETHOCTH OINPEAEICHbI CTAaHIAPTOM BYy3a IO
KQKJIOMYy BUIY IPAKTUKU. IIpakTUKK MOTYT NMPOBOAUTHCS B CTOPOHHUX OPraHU3aLUSIX WIA HA
kadeapax u B 1abopaTopusax By3a (yueOHas MpakTHUKa), 00Jadar0NIMX HEOOXOIUMBIM KaJAPOBBIM
U HAYYHO-TEXHUYECKUM MOTEHIIUAIOM.

ATTecTanMsi 1O UTOraM TMPAKTUKH BBHIMOJHSIETCS HA OCHOBAHMM IPEJICTaBICHUS
oOydaromuMcsl OTYeTa O pe3ysbTarax MPOXOXKICHUS MPAKTUKA C 3allUTOM OT4eTa Mepen

aTTECTAllUOHHON KOMHUCCHEN. Ilo pe3yJbTatam aTTecTalluu BBICTaBJIIECTCS
nuddepeHIpoBaHHas OLCHKA.
[Ipennuruiomuas MpaKTHUKa IIPOBOJUTCS IS BBIIIOJTHEHUS BBIITYCKHOM

KBaJTM(HUKAIIMOHHON pabOTHI U ABISAETCA 0053aTEIbHOM.

B brnok 3 «l'ocynmapcTBeHHass UTOroBas aTTECTAIUs» BXOJMUT BBHIOJIHEHHE M 3allUTa
BBIITYCKHON KBaTM(PUKALIMOHHON pabOTHI.

IIpu paszpaboTke TporpaMMbl MarucTpaTypsl  OOydaloUMMcS  OOECIeYHBAETCS
BO3MOXXHOCTh OCBOCHHS 3JIEKTHBHBIX TUCHMIUIMH (MOAyJel) M (aKylIbTaTUBHBIX TUCIMILIMH
(MofyIei).

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

B pamkax mporpamMMmbl MarucTparypbl BBIACISIOTCS 00s3aTenbHas 4YacThb W 4acTb,
dbopmupyemMas y9aCTHUKaMU 00pa30BaTEIbHBIX OTHOIIIEHUH.




K o0s3aTenbHOi yacTu mporpaMMbl MarucTpaTypbl OTHOCSTCS TUCHUIUIMHBI (MOYNIN) U
OpakTUKH, obecnednBaiomme (GopMupoBaHue  OOIIETTPO(ECCHOHANBHBIX  KOMIIETEHIIHIA,
onpexaensieMbix PI'OC BO.

JlucuumiuHel (MOIYJIM) U MIPAKTUKU, oOecrieunBarone (GOpMUPOBAHIE YHUBEPCATBHBIX
koMmriereHnmi, omnpeaensemMbix OPI'OC BO, a Takke mnpodecCHOHANBHBIX KOMIICTCHIIHH,
ompezaenseMbix OpraHusanuell CaMOCTOSITENIBHO, MOTYT BKIIFOUAThCS B OOS3aTENbHYIO 4YacTh
MporpaMMbl MarucTpaTypbl U (WIH) B 4acTh, (POPMUPYEMYIO YJaCTHUKAMH 00pa30oBaTEIbHBIX
OTHOIIICHUH.

O0Bem 00s3aTeNBHOM YacTH, 0€3 yueTa 00beMa rocy1apCTBEHHOW UTOTOBOM aTTeCTaIlNH,
JOJIKEH COCTABIIATh HE MeHee 15 mpoleHTOB 001Iero oobsemMa mporpaMmmMbl MarucTpaTyphl.

Opranmsanys A0DKHA MPEAOCTaBIATh MHBaIuAaM U JmiaMm ¢ OB3 (mo ux 3asBieHHIO)
BO3MOXXHOCTh OOydYEHHUs IO MpOorpaMMe MarucTpaTyphl, YYUTHIBAIOMICH OCOOCHHOCTH UX
NCUXO(U3UUECKOTO pa3BUTUA, WHIUBUIYalIbHBIX BO3MOXHOCTEH W TMpH HEOOXOIUMOCTU
o0OecreunBaroIell KOPPEKIUI0 HAPYIICHHA Pa3BUTUS M COINMATBHYIO aJalTallUi0 YKa3aHHBIX
UL,

1.4 TpeOoBaHMsl K NOCTYNAKOLIEMY

TpeboBaHusi K MOCTyMaMEMy ONPEASNISIOTCS (enepalbHbIM 3aKOHOIATEILCTBOM B
obmactu oOpa3oBaHus, B ToM uuciie [lopsakoMm mprema Ha oOydeHHe MO 00pa3oBaTEIbHBIM
mporpaMMaM BBICIIETO O0pa3oBaHUs — MporpamMMaM MarucTparypbl Ha COOTBETCTBYIOIIUN
y4eOHBIN TO/I.

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

2.1 OGnacts mnpohecCHOHANIBHOM JedaTenbHOCTH U cepa mpodeccHoHaTbHON
JEATEIIbHOCTH BBITYCKHUKOB, OCBOMBIIKNX OOII MarucTparypsbl, BKIIOYAET:

- 26 XuMHYECKOe, XMMHKO-TEXHOJOTMYecKoe MpPOU3BOACTBO (B cepe Npou3BOACTBA
HAaHOMATEpPHAJIOB Pa3JIMYHOTO COCTaBa, CTPYKTYphl M CBOWMCTB, a TaKXke MPOAYKIIHH,
cojiepkalieil HaHOMaTepuabl);

- 40 CkBo3HBIC BHIBI TIPO(ECCHOHATEHON JEATEIHPHOCTH B MPOMBIIIUICHHOCTH (B cdepe
TEXHOJIOTUYECKOT0 O0ECIEUeHUs U YIPABIICHUS MPOU3BOJCTBOM HAHOMATEPHAIIOB M W3JICIHIA,
coJIepXKaIiuX HaHOMAaTePHUaIIbl).

BrITyCKHUKH MOTYT OCYIIECTBIISITh MPOPECCHOHATBHYIO ACSITENFHOCTD B IPYTHX 00JIaCTsIX
npodecCHOHAIBHON AesaTenbHOCTH U (Wwin) cdepax MnpodecCHOHATBHOM NeATeILHOCTH TpU
YCIIOBUU COOTBETCTBUSI YPOBHSI UX OOPa30BaHUS M MOJTYYCHHBIX KOMIETCHIUN TPeOOBAaHUSIM K
KBTI (UK pabOTHHUKA.

2.2 Tunel 3amay u 3amaud NPO(ECCHOHATBLHON NEATeIbHOCTH, K KOTOPBIM TOTOBSTCS
BBIIYCKHUKH B paMkax ocBoeHust OOII maructpartypsr:

- Hay4HO-HCCIIEI0BAaTENbCKUI THII:

- MPOBEJICHUE CAMOCTOSATEIbHBIX HAYYHO-HCCIEIOBATEIbCKUX paboT B oOIacTu
HAaHOTEXHOJIOTUH, TPEOYIOIIUX MUPOKOH (HyHAAMEHTATHFHON MEKIUCITUTUTMHAPHONW TTOATOTOBKH
Y BJIAJICHUSI HABBIKAMH COBPEMEHHBIX IKCIIEPUMEHTAIbHBIX METOIOB;

- BbIPa0OTKa HOBBIX TEOPETUUYECKUX MOIXOA0B M MPHUHIIMIIOB HW3aiiHa HAHOCUCTEM
Y HAaHOMATEPHAJIOB C 33/IaHHBIMU CBOMCTBAMU;

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

- UCCJIEIOBaHNE CBOMCTB HAHOCHCTEM U  HAHOMAaTepHalioB C  IOMOILBIO
COBPEMEHHBIX METOOB aHAJIN3A;

- aHaM3 ¥ 0000IIEHUE PEe3yIbTAaTOB HAYYHO-HUCCIEAOBATEIILCKUX PadoT, MOUCK U
aHaM3 HAayyHOW M TEXHHUYECKOW HH(OpMaruu B 00JacTH HAHOTEXHOJIOTUH U CMEXKHBIX



JUCIUIUINH ISl  HAY4YHOW, TIaTeHTHOM M MAapKeTHHTOBOM IOJVIEPKKH  IPOBOIMMBIX
(dyHIaMEHTAIBHBIX UCCIEOBAHUHN M TEXHOJIOTHYECKUX Pa3padoToK,

- COCTaBJICHHE  AHAINTHYECKHX  0030pOB,  CAaMOCTOSITENbHAs  IOATOTOBKA
nyOJIMKauil B OTEYECTBEHHBIX M 3apYOEKHBIX U3IaHUIX;

- pa3BUTHE aKaJeMUYeCKOHM MOOWIBHOCTH IyT€M AaKTHBHOTO MapTHEPCKOTO
ydacTus B pabore 3apyO0eKHbIX HaydyHO-HCCIIEIOBATEIbCKUX JIAOOPAaTOPHl BO BpeMsi Hay4YHBIX
CTaXHMPOBOK, a TaKKe ITyTeM IPE3CHTAlluM CTCHJIOBBIX M YCTHBIX JIOKJIAQJOB Ha HAYYHBIX
KOH(EepEeHIUAX, aKTUBHOE YUaCTHE B OPTaHU3AI[MH MEXIYHAPOJHOTO COTPYAHUYECTBA B paMKax
(GYHKIIMOHMPOBAHHUS OpPraHU3aMH, OCYLIECTBISIONIMX O00pa30BAaTENBHYIO JESTENbHOCTh, a
TaKe OPraHn3alni, OCYIIECTBIAIONNX HAYUHYIO U (WJIK) HAyYHO-TEXHUYECKYIO JIESTEIbHOCTh;

- CaMOCTOSITENIbHAS ~ OKCIUTyaTallMs ~ COBPEMEHHOI'O  AQHAIWTHYECKOTO U
CHHTETHUYECKOT0 000pyI0BaHMS U MPUOOPOB B COOTBETCTBUHU C KBAIU(UKAIUECH;

- CIIOCOOHOCTh K COCTABJICHUIO METOAMYECKHUX JOKYMEHTOB NpPHU IPOBEICHUU
HAYYHO-HUCCIIEJOBATEIbCKUX U Ja00PAaTOPHBIX PaboT;

- ydyacTHe B  OKCIHCPUMEHTAJbHOH W  TEXHHKO-TIPOCKTHOM  ONTUMH3ALUH
CYIIECTBYIOIIMX HAYKOEMKHUX METOAMK CO3/IaHUS HAHOCUCTEM M HaHOMAaTepHalloB IS
YCIEIIHOW KOHKYPEHIIMHU Ha PHIHKE UJIEH U TEXHOJIOTUH.

2.3 OObekTaMu MPOPECCHOHATHHON NEATEeTHHOCTH BBIMTYCKHUKOB, ocBomBIIMX OOII
MarucTpaTyphbl, WU 00JaCThIO (00JIACTAMHM ) 3HAHUS SBIISFOTCS:

- OCHOBHBIC THIIBI HAaHOMAaTepUaNoB: pa3nuuHoil pasmepHoctu (0, 1, 2, 3-mepHsble,
(dbpakTagbHbIE KJIACTEPhI), MPUPOABI (HEOPraHUYECKHE, OPraHUYECKHEe, CMEIIaHHBIC);
arperaTHOro COCTOSIHUS ((KUJKHE, TBEpP/Ible, CMEIIAHHOIO TUIIa (TeJd, CYCIIeH3UHU U TIp.));

- BCE BHU[IBI HCCIIEIOBATEIBCKOr0, KOHTPOJIHHOTO, AHAIUTUYECKOTO W HCIBITATEILHOTO
o0opymoBaHus I U3YYCHHS CTPYKTYPHI M CBOMCTB HAHOMATEPHAJIOB;

- KOMIIBIOTEpPHOE TMIporpaMMHOe oOecreueHrue il 00pabOTKH HKCIIEPUMEHTAIbHBIX
JTAHHBIX 110 UCCIIEJIOBAHUIO HAHOMATEPUAIOB U HAHOCHUCTEM;

- OTYeTHl MO Hay4YHOW paboTe, HAy4HbIE MYOJUKAIMM B POCCHICKHX M 3apyOeiKHBIX
U3JIAaHUSX;

- aHaJuTHYecKue 0030phl B 00JaCTH MPOU3BOJICTBA U HCCIIEA0BaHNS HAaHOMATEPHAJIOB.



3 CTPYKTYPA TIPOI'PAMMbBI MAT'UCTPATYPbI

Conepxanne ®W opraHu3anus oOpa3oBareiabHOTO Tporecca mnpu peanusanun OOIT
BBICIIETO  OOpa3oBaHMsl — MarucTpaTypa 10 HampaBieHHto mnoxarotoBku  28.04.03
HanomartepuaJsbl periiaMeHTUpYeTCs:

—y4eOHBIM TUIAHOM;

—KaJICHJapHBIM YYeOHBIM TpauKoM;

—pabourMu IpOorpaMMaMH TUCIMILIHH (MOIYIeH);

—pabo4yuMu IPOrpaMMamMu NMPaKTHK;

—IIPOrpaMMO rOCyIapCTBEHHON UTOTOBOM aTTECTALUU;

—(pOHJaMU OLIEHOYHBIX CPEJCTB;

—METOAMYECKUMU yKa3aHUsIMU 110 cooTBeTcTBYyroIEe OOIL.

3.1 YueOHblii IIaH

VYueonsii mman OOIl maructpaTypbl BKIIOYAET MepedYeHb AUCIUIUIMH (MOJIyJieH),
IIPAaKTUK, AaTTECTALMOHHBIX MCIBITAHUM IMPOMEXYTOYHOM M TOCYIApCTBEHHOW HTOrOBOU
aTTecTalliyd O0y4arouuxcs, IPyrux BUIOB yuyeOHOW NeATENbHOCTH C yKa3aHHEM HUX oO0beMa B
3aYETHBIX EIMHULAX, [OCIEeNOBATEIbHOCTH M paclpesieieHus M0 TepuogaM OO0ydYeHHUS;
BBIZICNISICTCSI 00bEM KOHTAKTHOUM pabOThI 00y4alomuXCs C MpenoaaBaTesieM (1o BUIaM y4eOHBIX
3aHATUI) U CAMOCTOATENBHOM paboThl O0y4aroOmUXCs B aKaJeMHYECKUX (aCTPOHOMUYECKHX )
yacax. Jns KaXIoW TUCHUIUIMHBI (MOAYNS) U MPAKTUKHU YKa3blBaeTcsl (hopMa MPOMEKYTOUHON
aTTecTaluy 00yJaromuXCs.

Y4eOHBIl MJ1aH TPEICTABIICH B MPUIIOKCHHH.

3.2 KanenaapHplii yueOHbIi rpadpux

ITocnenoBaTenpbHOCTh peANM3alUU IIPOrPaMMbl MAaruCTPaTypsl IO IOJAM M CEMECTpam
(BKJIIOYAsl TeopeTHYecKoe OOydeHHe, TNPAaKTHKH, MPOMEKYTOUYHbIE U TOCYAapCTBEHHYIO
UTOTOBYIO aTTECTAIlUH, KAHUKYJIbI) IPUBOJIUTCS B KaJICHIAPHOM yueOHOM rpaduke.

Kanennapusiii yaeOHbIN rpaduk MpeACcTaBiIeH B IPUIOKCHHUH.

3.3 Paboume nporpaMmbl TUCHMILIAH (MO1YJI€il)
B OOIl wmaructparypsl B NPUIOKEHUU TMPEICTABICHBI Bce pabodue MTporpaMMebl
JTUCITUATIITAH (MOJTYJICH).

3.4 Paboume nporpaMMbl NPaKTHK
OOII maructpatypsl IpeaycMaTpUBaAECT AOCTATOUHBINA ISl (POPMHUPOBAHHUS, 3aKPEIUICHUS
¥ Pa3BUTHS NMPAKTUYECKNX HABBIKOB M KOMIIETCHIIMI 00beM MpakTukKu. [IpakTuka mpeacraBiseT
co0oi BHJ Y4yeOHBIX 3aHATHI, HEMOCPEICTBEHHO OPUEHTHPOBAHHBIX Ha MPO(ecCHOHAIbHO-
NPaKTHYECKYI0 TOATOTOBKY oOywarommuxcs. [IpakTmka 3akpermuisier 3HaHUS W yMEHUS,
npuoOperaeMble  OOYYalOIIUMHCS B PE3YyJNbTaTe€ OCBOEHHUS  TEOPETHUECKUX  KYpCOB,
BBIPA0ATHIBACT TPAKTHYECKHE HABBIKK M CIIOCOOCTBYET KOMIUIEKCHOMY (HOpMHPOBAHHIO
YHUBEPCAIBHBIX, 001Ienpo(ecCHOHANBHBIX, TPOPECCHOHATBHBIX KOMITETCHIUH 00y4YaromuXxcsl.
[IporpamMMBbI TPaKTUK MPUBEICHBI B IPUIIOKCHHN.
[Tpu peanuzanun OOIT MarucTpaTypsl MpeayCMaTPUBAIOTCS CIEAYIONINE BUbI PAKTHK:
- yueOHas mpakTuka: [IpakTuka MO MOJYYEHUIO TEPBUYHBIX NPO(ECCHOHATBHBIX

YMEHHUH U HaBBIKOB;
- MPOU3BOJICTBEHHAs MpakTHKa: HaydHo-uccienoBarensckas paboTa;
- MPOU3BOJICTBEHHAs pakTuka: [IpenaunioMHas npakTHKa.



34.1 VYyeOHass NpaKTHKA: TMPAKTHKA MO0  MOJYYEHHMI0  TMEPBUYHBIX
npo¢ecCHOHANBbHBIX YMEHUH U HABBIKOB

TUn NpakTUKU: NPAaKTUKA MO MOJTYYEHUIO NMEPBUUYHBIX NPOPECCHOHATIBHBIX YMEHUN U
HaBBIKOB. 3a/layaMu MPAKTUKHU SBISIOTCS (popMUpOBaHHE YMEHUI B OCTAHOBKE Il U 3a1au
HAy4YHOTO HCCIEAOBaHUs; TMpuoOpeTeHne OOYyYaroNIMMHUCS HAaBBIKOB pabOTBHl C HAy4YHO-
TEXHUYECKOH JUTepaTypod, B TOM 4YHCI€ M MATEHTHOW, BKJIIOYas NOAO0p, aHalu3 H
(OopMyIHPOBKY BBIBOJIOB, IIO TEME MCCIIEOBAHUS; MTOJIyYE€HHE 3HAHUM U HAaBBIKOB 110 METOJUKE
IIOCTAaHOBKE JKCIIEpUMEHTa B 00JacTH MaTepHalioBe/eHHs; (OPMUPOBaHNE YMEHUH B 00JacTu
IpeCTaBIeHUs, 00pabOTKU 1 0POPMIICHHS ITOJyUYEHHBIX B X0O/1€ SKCIIEPUMEHTA Pe3yJIbTaTOB.

IIpaktuka ocymectsisercs B @PI'bOY BO «PXTVY um. JI.11. MenneneeBa», U B Ipyrux
OpraHu3alUsaX W MPEJNpUATHIX, C KOTOPbIMU 3aKJIIOYEHBI JIOTOBOPBI O MPaKTHYECKOH
HOJTOTOBKE.

3.4. IIpou3BoacTBeHHAsl NPAKTHKA: HAYYHO-HCCIEA0BATE/IbCKast padoTa

Tun npakTUKK: Hay4HO-HCCIeA0BaTeNbCKas paboTa.

BanaanH IMPAKTUKH ABJEIIOTCA CUCTEMATU3AlHUA PC3YJIbTATOB U COCTABJIICHUC OTYCTA O
pe3ynbTaTtax Hay4dHO-HCCIEI0BaTENbCKOM pabOThl; MyOMUYHAs 3allluTa pe3yJbTaToOB HAy4dHO-
UCCIIEIOBATEIbCKON PaOOTHI U ITyOIUKAIHS Pe3yIbTaTOB B HAYYHBIX U3/IAHHSIX.

[IpakTuka ocymectBisiercss B PI'bOY BO «PXTY um. JI.1. Menaeneea», u B Apyrux
OpraHu3anusaXx MW MPEeAIPUATHAX, C KOTOPBIMM 3aKJIKOYEHBI JOTOBOPBI O IPAKTUYECKOU
MOJIFOTOBKE.

3.4.3 [Ipou3BoACTBEHHAA NMPAKTUKA: NPEIAUNJIOMHAsA MPAKTUKA

Tun npakTUKK: OPeTUIUIOMHAs PAKTUKA

3amaueld TPaKTUKW SIBISETCS TONydeHHE TNPOo(EeCcCHOHATbHBIX YMEHUW U OIbITa
po(heCcCHOHANEHOM JIEATENHHOCTH MMYTEM CAMOCTOSITEIbHOTO TBOPYECKOTO BBITIONHEHUS 3aad,
MOCTaBJIEHHBIX MPOTPaMMON MPAKTUKH.

[IpegaumioMHass mMpakTUKa BKJIIOYAET JTanbl O3HAKOMJIEHUS C MPUHLUNAMU
OpraHW3aIMil HAy4YHBIX HCCIeNOBaHMM (pa3zmensl 1, 2) W ATam MPaKTUYECKOTO0 OCBOCHUS
JeATEeTbHOCTH yYeHOTo-uccienoBarens (paszaen 3).

Paznen 1. Beenenue — nenu v 3aga4v NpeaauIuIoOMHON nTpakTuku. OpraHu3aiuoHHO-
METOANYECKUE MEPOIIPUATHUS. TEXHOIOTHUECKUE HHCTPYKTAXKU.

Paznen 2. 3HaKOMCTBO C OpraHu3aluell Hay4YHO-UCCIEI0BATEIbCKON NESITEIbHOCTH,
CUCTEMON yMpaBICHUS HAyYHBIMU HCCIECNOBAHUSAMU. [IpUHIUIBI, TEXHOJIOTUH, (GOPMBI U
METOJIbl OpPTraHM3allMd HAay4YHO-HCCIEAOBATEIbCKON AESITENbHOCTH Ha MPUMEPE OpraHu3aluu
Hay4YHOH paboTel Kadeapsl (mpobiemHOll naboparopuu, HaywyHoil rpymnmsl). [lnanupoBanue
HAyYHOU JNEeSTENIbHOCTH OpraHU3allnu.

Paznen 3. Beimonnenwe uHAMBHAyanbHOTO 3anaHus. COop, oOpaboTka u
cuctemaruzanus HHPopMmalroHHoro wmarepuana. Odopmienue ortdera. JluuHoe ywactue
00y4aromerocs B BHIIOJHEHUN HAYYHO-HCCIIEAOBATENLCKUX paboT Kadeapsl.

[Tpaktuka ocymectBisiercss B PXTY um. /.. Menneneena u (vin) Ha NPEANPHUATHSIX, C
KOTOPBIMHU 3aKJIIOUYEHBI JIOTOBOPBI O IPAKTUYECKON MOATOTOBKE.

3.5 lIporpamma rocyaapcrBenHoii utorosoii arrectauuu (I'MA)

[Iporpamma rocynapCTBEHHONM HMTOTOBOW aTTeCTalMM sBisieTcs npuioxkeHuem k OOII
MarucTparyphl.

B rocynapcTBeHHYI0 HUTOTOBYIO aTTECTAIMIO BXOSAT BBHIIOJHEHUE U 3allUTa BBITYCKHON
KBaJTH(PHUKAIIMOHHOIN paboTBhI.

3.6 ®ona ouenouHbix cpeacts (POC)
®OC cozmaercss B coorBeTcTBUU C TpeboBanusmu PI'OC BO mgns arrecramum
06yqa101u1/1x051 Ha COOTBCTCTBUC HX y‘-I€6HI>IX I[OCTI/DKGHI/Iﬁ I1OOTAITHBIM TpCGOBaHI/IHM



cootBercTByromieit OOIl maructpaTypbl Juisi TPOBEICHHS BXOIHOTO (eciu ecmsb!) M TEKyIIETro
OLICHUBAHMS, a TaKXKe NMPOMEXYTOUHOH arrectanuu oOyyaromuxcs. POC sBisiercss cocTaBHOU
4acTbl0 HOPMATHUBHO-METOIMYECKOTO OOECIeUeHUs] CHCTEMbl OIEHKHM KadecTBa OCBOCHUS
oOyuaromumucs OOII, Bxoaut B cocraB OOII maructparypsi.

®OOC — KOMIUJIEKT METOIMYECKUX MATEPUAIOB, HOPMUPYIOIIUX MPOLEAYPbl OIIEHUBAHUS
pe3yabTaToB  OOy4eHHUs, T.. YCTAHOBJECHHUS COOTBETCTBUS  Y4EOHBIX  JOCTHKEHHI
3alJIaHUPOBAaHHBIM pe3ylbTaTaM o0yueHuss u TpeboBanusiM OOIl marucrtparypsl, padoumx
IpOrpaMM AMCLMILINH (MOAYJIEH) U MPAKTHK.

DOC chopmMupoBaH Ha OCHOBE KITFOUCBBIX TPUHITUTIOB OIICHUBAHUS:

— BQJIUJHOCTHU: OOBEKTHI OLEHKH MJOJDKHBI COOTBETCTBOBATh IMOCTABICHHBIM IIEJISIM
o0y4eHUs;

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

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

®OC no gucuurmHam, npaktukam, ['MA npuBeaeHsl B NpUII0KEHUH.

WuBanuaaM u n1uiiaM ¢ OrpaHUYeHHBIMU BO3MOKHOCTSIMH 3710POBbsI (IO X 3asIBJICHHIO)
IpPEIOCTaBIsACTCS  BO3MOXKHOCTH 0o0yueHuss mo OOIl  maructpartypbl, y4YUTHIBAIOIIECH
OCOOCHHOCTH HMX NCUXO(U3UUYECKOTO Pa3BUTHs, HUHIUBUIYaTbHBIX BO3MOXKHOCTEH U, NpU
HEOO0X0MMOCTH, OOeCTeUrBalOIIell KOPPEKUUIO0 HApYIIEHUH pa3BUTHS U COLMAIBHYIO
aZjanTanuio.
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4 PE3YJIBTATBI OCBOEHMUS ITPOI'PAMMbI MAT'UCTPATYPbI

COBOKYITHBIN OXXKHJAEMBbIH pe3yiabTaT oOpa3oBaHus 1o 3aBepiieHuU ocBoeHus OOII
MarucTpaTypbl OINpenesieTcss MPUOOpPETaeMBbIMU BBITYCKHUKOM KOMIIETEHIMSIMH, T.€. €ro
CIIOCOOHOCTSIMU TPUMEHSATh 3HAHHWSA, YMEHHUS, HaBBIKM M JIMYHbIE KadecTBa B COOTBETCTBUU C
3agauaMu Mpo(hecCHOHAIBHOM JeSITeTbHOCTH.

B pesynaprare ocBoenus OOIl wmaructpaTypsl
obmenpodeccuoHanbHble U

c(hOpMHUPOBAHbI
KOMITCTCHIHH.

YHUBEpCAJIbHBIE,

y BBITYCKHHKA JOJDKHBI OBITH
npodeccuoHaIbHbIE

Brimyckuuk, ocBouBmmii OOII, nomkeH o61aaarhk CleAyOMUMA KOMIIETEHIIHSIMU.

4.1 YHI/IBepcaJIBHLIe KOMIIETCHIUH BLIMNYCKHUKOB U HHAUKATOPbI UX JOCTHKCHUS

HanmeHnoBaHme
Kon 1 HanMeHOBaHNE HHIUKATOPA
KaTeropuu (TpyIibl) Kon u HanmenoBanune YK
noctmxkenus YK
YK

CucreMHOe U YK-1. Criocoben YK-1.1. 3naet MeToasl
KPUTHYECKOE OCYIIECTBIISATh KPUTHUECKUH | OCYIIECTBICHHUS ITOMCKA BAPUAHTOB
MBIIIIEHUE aHaJIN3 MPOOIEMHBIX pEeIIeHUs TOCTaBICHHOM MPOOIEMHOMN

CUTYalllil HA OCHOBE
CHCTEMHOTO I10JIX0]1a,
BBIPA0ATHIBATH CTPATETHIO
e CcTBUM

CUTYalluu Ha OCHOBE JOCTYITHBIX
MCTOYHHUKOB MH(POPMALINY;

YK-1.2. YMeeT onpenenars B paMKax
BBEIOPAHHOTO aITOPUTMA BOTIPOCHI WITH
3aJIadM, IMoAjIeKaIie JajJbHeHIIeH
pa3paboTke;

YK-1.3. Binageer criocobamu
TUTAHUPOBAHUS PaOOTHI JIJIsl PEIICHHUS
MOCTABJICHHBIX 3aJ1ay.

Pazpabotka u
peanu3aius mpoeKToB

YK-2. CnocobeH ynpaisTh
IPOEKTOM Ha BCEX 3Tarax
€ro KU3HEHHOT'O ITHKJIa

YK-2.1. 3HaeT TeOpETUUECKNE OCHOBBI
¥ OCHOBHBIE ITPUHIIMIIBI YIIPABICHUS
MIPOEKTaMH;

YK-2.2. YMeer opranu3oBathb
peanu3aiuio U 00eCeYynTh KOHTPOIIb
3a XOJIOM BBITIOJTHEHHSI IPOEKTA;
YK-2.3. Bnaneer HaBbIKaMH1
yIIpaBJIeHNS] HHHOBAITMOHHBIMA
MIPOEKTaMH B TPOU3BOICTBEHHOM

chepe.

Komannnas pabora u
JTUJEPCTBO

YK-3. Cnocoben
OPraHU30BBIBATh U
PYKOBOJIUTH paboTOi
KOMaH/Ibl, BBIpa0aThIBas
KOMaHHYIO CTPATEeTHIO IS
JOCTHKCHUS TTOCTaBJICHHOM
eNu

YK-3.1. 3Haer conuanbHO-
MICUXOJOTMYECKHE aCIIEKTHI
YIPpaBICHUSA B OpraHU3aLIUY;
YK-3.2. YMeer BoIpabaThiBaTh
KOMaHIHYIO CTPaTETHIO I
JOCTUKEHHUSI TIOCTaBJICHHOM 11eNu B
penieHny mpohecCHOHANBHBIX 3a71a4;
YK-3.3. Bnageer HaBrIKaMu
KOHCTPYKTHMBHOT'O B3aUMOJICUCTBUS B
KOMaH1e, peJICKCUU CBOETO
MOBCACHUS U INACPCKUMHU KAaUCCTBAMMU.
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IIpooonoicenue mabauyvi

KommyHnukanus YK-4. Cniocoben npumensts | YK-4.1. 3HaeT MeTOABI U TEXHOJIOTUH
COBPEMEHHBIE KOMMYHUKAIUU ISl aKaJeMUYECKOTO U
KOMMYHHUKaTHBHbBIE npodeccuoHaTbHOTO B3aUMOIEHCTBUS
TEXHOJIOTHH, B TOM YUCJIE HA | HAa FOCYJAapCTBEHHOM M MHOCTPAHHOM
WHOCTPaHHOM(BIX ) sI3bIKE(axX), | SA3BIKAX;
I aKaJIeMUYECKOro U YK-4.2. YmMmeer npeactaBisiTh
npodeccuoHaIbHOTO PE3yNbTaThl aKaIEMUYECKOM U
B3aUMOJICUCTBUSA npo¢eCCHOHATBHOMN 1eATEIbHOCTH Ha
Pa3IMYHBIX MEPONPUATHUSIX, BKIIOYAs
MEXyHapOIHBIC,
YK-4.3. Biianeet uHTErpaTUBHBIMHU
YMEHHSIMH, HEOOXOTUMBIMH IS
HaIMMcaHus, MMCbMEHHOTO MepeBoia U
peIaKTUPOBAHUS PA3IMYHBIX TEKCTOB
(pedeparos, 00630poB, cTaTeH M T.1.).
MexXKynbTypHOE YK-5. Cniocoben YK-5.1. 3HaeT aciekTbl MPOSIBICHUS
B3aMMOJIeIiCTBHE AQHAJIU3UPOBATh U YUUTHIBATh | MEKKYJIbTYPHBIX U JTUHTBOKYJIBTYPHBIX

pa3HooOpas3ue KynbTyp B
MPOIECCE MEKKYIBTYPHOTO
B3aUMOJICUCTBUS

KOH(JIMKTOB,;

YK-5.2. YMeeT agekBaTHO
BBICTPANBAaTh CTPATETUIO YCIIELITHOTO
B3aHMOJICHCTBUS C JIFOJIbMH
Pa3IMYHOTO COLIMAIIBHOTO U
KYJbTYPHOT'O MPOUCXOKICHUS;
YK-5.3. Bnageer HaBbIKaMH CO3JaHUS
HEJIMCKPUMHUHAIIMOHHOU
MEXKKYJIbTYPHOH CPEIbI
B3aUMOJICVCTBUS TIPU BHITOJIHEHUHU
npoecCHOHANTBHBIX 33]1ad.

Camoopranu3zanus u
caMopa3BUTHE (B TOM
qucie
3I0pOBbECOEPEIKEHHE)

YK-6. CriocobeH onpeaensirh
U peajn30BbIBATH
MIPUOPUTETHI COOCTBEHHOM
JNIEATENBHOCTH U CIIOCOOBI €€
COBEPIIICHCTBOBAHUS Ha
OCHOBE CAMOOILICHKH

YK-6.1. 3HaeT cymHOCTh IpodemM
OpraHH3aIliK, CAMOOPTaHU3AlUN U
Pa3BUTHS JUYHOCTH, €€ TIOBEICHUS B
KOJUIGKTHBE B YCIIOBUSX
po¢eCCUOHATBHON JIEATETLHOCTH;
YK-6.2. YMmeer aHaIU3UpOBaTh
poOJIEMHBIE CUTYalluk Ha OCHOBE
CHUCTEMHOTO TI0JTX0/1a, BEIPa0aThIBATh
CTpaTEruio NCUCTBUM, HCIIOJIH30BaTh
METO/IbI JUATHOCTUKHU KOJJICKTHBA U
CaMOJMarHOCTHKH, CAMOIIO3HAHHS,
CaMOPETYJISAIUHA U CAMOBOCITUTAHMUS;
YK-6.3. Bnageet connansHo-
IICHXOJOTHYECKUMHU METOAaMHU U
TEXHOJIOTHUSIMU Pa3BUTHS JIMYHOCTH,
BBICTPAUBaHUS U peann3aliu
TPAEKTOPUHU CaMOPa3BUTHA,
CaMOCOBEPIIICHCTBOBAHMSI.
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4.2 Ob0menpogeccnoHaJIbHbIe KOMIETCHIMH BBINYCKHHKOB M HMHANKATOPbI HX

AOCTUKEHU S
HaumenoBanue
Koxa u HaumeHoBaHMe HHAMKATOpA
kareropuw (rpynmbl) | Kox u Haumenosanue OIIK
noctikenus: OIK
OIIK

[Ipumenenue OIIK-1. Crioco6en craButh | OIIK-1.1. 3HaeT oCHOBHBIE MPUEMBI U
byHIaMEHTaTBHBIX U pelaTh UHKEHEPHBIE U METO/bI 00pabOTKH IKCTIEPUMEHTATLHON
3HAHUU B HayYHO-TEXHUYECKHE uH(pOpMalUU U IOCTPOCHUS
npodecCuOHATBLHOM 3a/1a4u B 00J1aCTH MaTEeMaTUYECKUX MOJIEIIEH;
NEITEILHOCTH nonyuenus u uccienosanusa | OIIK-1.2. YMeer ucnosib30BaTh NPUEMBI

HaHOMaTEPHAJIOB U HOBBIX
MEKIUCIUTIIIMHAPHBIX
HaIlpaBJICHUH C
HCITOJIb30BaHUEM
€CTECTBEHHOHAYYHbIX U
MaTeMaTHYECKUX MOJeIeH

U METOJIbI 00paboTKH
IKCIIEPUMEHTAIILHON HH()OPMAIIHH 1
MOCTPOCHUS MATEMATHYECKUX MOJIEIeH
JUTSI PEIICHUST MHKCHEPHBIX U HAYYHO-
TEXHHMYECKHX 3a7a4 B 00J1aCTH
po(heCCHOHATLHOM JIeATSIIBHOCTH;
OIIK-1.3. Bimageer MaTeMaTH4eCKUM
anmapaToM JUIS ONMCaHUs, aHaIn3a U
MOJICTTPOBAHUS TPOIIECCOB
HAHOTEXHOJIOTHH.

[IpoekTHbII U
(uHAHCOBBII
MEHEPKMEHT

OIIK-2. Cniocoben
YIPaBISTh
po¢eCCHOHAIBHON U WHOM
JesTeTbHOCThIO HA OCHOBE
MPUMEHEHUS 3HAHU T
MPOEKTHOTO ¥ (PUHAHCOBOTO
MEHEIKMEHTA

OIIK-2.1. 3HaeT TeOpEeTUYECKUE OCHOBBI
IPOEKTHOTO U (PHHAHCOBOTO
MEHEKMEHTA B 00J1acTH
npohecCHOHALHON IS TEIILHOCTH;
OIIK-2.2. YMmeeT onieHuBaTh PUCKHU U
KOHOMHUECKYIO 3 (PEKTUBHOCTh
pEeIIeHM, TPUHUMAEMBIX B 00JIACTH
npohecCHOHALHOM IS TEIILHOCTH;
OIIK-2.3. Bnageet onbsITOM pacuéra
HKOHOMHYECKON U pecypcodPPeKTHBHOM
COCTABIISIOICH MPH BHITIOJTHEHUH
MCCJICIOBATEILCKOM pabOTHI.

OTBETCTBEHHOCTE B
npohecCHOHABLHOM
IEeATEILHOCTH

OIIK-3. Cnocoben
YIPABISATh KU3HEHHBIM
LIMKJIOM CO3IaHus
WHXCHEPHBIX IPOAYKTOB B
00J1aCTH HAHOTEXHOJIOTHH 1
HAaHOMATEPHUAJIOB C YIETOM
SKOHOMMYECKUX,
9KOJIOTHYCCKUX,
COIIMAJIBHBIX M IPYTUX
OrpaHUYECHUN

OIIK-3.1. BrageeT coBpeMEHHBIMU
MeToaMu aHaiau3a 3 eKTuBHOCTH
MIPOU3BOJICTBEHHOTO MIPOLIECca U OLEHKU
MIPOU3BOJICTBEHHBIX MTOTEPH U
MOJIX0JJaMH K pa3paboTKe KOMILJIeKca
MEPONPHSITHIA TT0 UX YCTPAHCHHUIO;
OIIK-3.2. IIpoBOIUT TEXHUKO-
YKOHOMHUYECKOE 0OOCHOBAHHE U
SKOHOMMYECKYIO OLIEHKY IIPOEKTHBIX
pelIeHN U MH)KCHEPHBIX 3a/1a4;
OIIK-3.3. AHanu3upyer U OLIEHUBAET
3aTpaThl IPEIIPUATHS (IIPOEKTa) C
Y4€TOM MH>KEHEPHBIX PHCKOB.

13




IIpooonoicenue mabauyvi

HccaenoBaTennbckas OIIK-4. Ciocoben OIIK-4.1. 3HaeT MeTOAbI INTAHUPOBAHUS
JeATETbHOCTh BBITIOJIHSTH UCCIIEIOBAHUS. | ¥ IOCTAHOBKH CJIOKHBIX HKCIIEPUMEHTOB
MIPU pEelICHUN UHXEHEPHBIX | U HCCle0BaHUN B 00JacTu
Y Hay4YHO-TEXHUYECKUX npoecCHOHALHOM 1A TEIILHOCTH;
3aJ1a4, BKITFOYas OIIK-4.2. YMmeeT npeacraBiisiTh
IJIAHUPOBAHUE U pe3yabTaThl CBOCH UCCIIEI0BATEIbCKON
MTOCTaHOBKY CJIO’KHOTO NESITEIbHOCTH, B TOM YHUCIIE
9KCIIEPUMEHTA, dbopMUpOBaTH JEMOHCTPAIMOHHBIN
KPUTHYECKYIO OIICHKY U MaTepual 1o pe3yiabTaram
UHTEPIPETAIIIO UCCIIEI0BAHUI;
pe3yJbTaTOB OIIK-4.3. Biageet HaBBIKaMU OLIEHKU U
WHTEpIpETALNH Pe3yIbTaTOB
HUCCIIETOBAaHUMN.
Hcnonb3oBanue OIIK-5. Cniocoben OIIK-5.1. 3HaeT MHCTpYMEHTapHil
MH(OPMaLMOHHBIX UCIOJIb30BATh dbopManu3zaui MHKEHEPHBIX U HAyYHO-
TEXHOJIOTHI WHCTPYMEHTapUii TEXHUYECKUX 3a]1a4, PUKIIATHOE
dhopmanmzanuu porpaMMHOe o0ecIieueHue,
WHXXEHEPHBIX, HAYYHO- UCTIOJIb3yeMOe B PO(ecCHOHATIHLHON
TEXHUYECKUX 3ajad, NEeSITEIbHOCTH;
npukianHoe nporpammuoe | OIIK-5.2. YmMmeer onpenensats nepeucHb
o0ecnieueHue AJs PECYPCOB ISl UCTIOJIb30BAHMUS B
MOJCIIUPOBAHUS U pohecCHOHALHOM IS TEIILHOCTH;
npoektupoBanust o0bekToB, | OIIK-5.3. Bnaneer HaBbIKaMu
CHCTEM U IIPOLIECCOB dbopManu3anui HHKEHEPHBIX U HAyIHO-
TEXHUUYECKUX 3ajay.
[IpaBoBas OIIK-6. Criocoben OIIK-6.1. 3HaeT conuaibHO-
OTBETCTBEHHOCTh JI€MOHCTPHUPOBATh MICUXOJIOTHYECKHE OCHOBBI U
COLIMAJIbHYIO YIpaBJICHUS, CAMOOPTaHU3aLINH,

OTBETCTBEHHOCTb 32
[IPUHUMAEMBbIE PELICHUS,
YYUTBIBATh MPABOBEIC U
KYyJIbTYPHBIE aCIIEKTHI,
obecreunBaTh YCTOMYHBOE
pa3sBUTHUE IIPU BEACHUU
po¢eCCHOHAIIBHON U WHOM
ACATCIIbHOCTHU

KOMMYHHKAIIH YWICHOB KOJJICKTHBA MTPH
BE/ICHUU NMPO(ecCHOHANBHOM
NeSITeITbHOCTH;

OIIK-6.2. YMeeT 11aHUpOBATh U PELIaTh
3a]]a9u OpPraHU3aIMOHHOTO
MEKITMYHOCTHOTO B3aUMOJICHCTBHS MTPH
BeJICHUU PO ECCHOHATHHON
NeSITeTbHOCTH;

OIIK-6.3. Biageet conuansHO-
NICHXOJIOTUYECKUMHU TEXHOJIOTUSAMU U
METOJAMKAMHU OPTaHU3AINH U
CaMOOpTraHU3aIllui, MOTUBAIIH YICHOB
KOJIJICKTHBA, IPEIYIPEKJACHUS U
paspenieHus KOH(INKTOB.
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IIpooonoicenue mabauyvi

PazpaboTka
HOPMAaTUBHOMN
JIOKYMEHTaIu1

OIIK-7. Cnocoben
pa3pabarbIBaTh U
aKTyaJIM3UPOBATh HAYIHO-
TEXHUYECKYIO
JOKYMEHTAITUIO B 001acTH
MOJTy4eHUS
HaHOMAaTepPHAaJIOB

OIIK-7.1. 3HaeT TUIBI HAYYHO-
TEXHUYECKOHN TOKYMEHTAIUH B 00JIaCTH
npodeccuoHaNbHOM e TEIbHOCTH U
npaBuia uX pa3paboTKy;

OIIK-7.2. YMmeeT ucnosb30BaTh
TEXHUYECKYIO U CIIPAaBOYHYIO
JUTEpaTypy, HOPMAaTUBHBIE TOKYMEHTHI
NP BBITIOJIHEHUHU UCCIIEA0BATENIbCKOM
paboThl B 00J1aCTH TEXHOJIOTHH H
METO/IOB IMarHOCTHUKH HAHOMAaTEPHUAJIOB;
OIIK-7.3. Baageet onsIToM
COCTaBJIEHUS OTYETOB 110
9KCIIEPUMEHTAIIBHBIM U TEOPETHUECKUM
UCCIIEIOBAHNAM, IIPAKTUYECKON
JESITEIBHOCTH B COOTBETCTBUU C
yCTaHABIIMBAEMbBIMH TPEOOBAHUSIMHU.
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4.3 Hpmbeccnona.nbnble KOMIICTCHIUH BBINYCKHUKOB U HHAUKATOPbI UX TOCTHKCHUHA

OcHoBaHue
3amaua i} OBBEKT I OGIACTE Ko u Kon n nanmeHnoBanme (mpodeccronanbHbIN
npodeccroHanbHOM WHJUKATOpa JOCTUKEHUS CTaHJapT, aHAJIU3 ONBITA)
3HaHUSA HanMeHoBaHue [1K
EATEIIHHOCTH [IK O060011eHHbBIE TPYAOBBIC
byHKIIMN
Tun 3aga4y npogeccuoHAIBLHOM 1eATEJILHOCTH: HAYYHO-HCCIEA0BATEIbLCKUM

- MIPOBEJICHUE - OCHOBHEIE tuns! | [IK-1 Conocoben IIK-1.1 3HaeT MeTOOBI AHanu3 TpeOoBaHMIA K
CaMOCTOSITENIbHBIX HAay4YHO- | HAHOMAaTEepUaJIOB: JTMarHOCTHUPOBATh UCCIIEIOBaHUS CTPYKTYPHl | MPOQecCHOHATbHBIM
UCCIIEIOBATENILCKUX PA0O0T | pa3sNUYHON  Pa3MEpPHOCTH | CTPYKTYpy MaTepualia Ha | Marepualia Ha MHKPO- H KOMITETEHITHSIM, IPEABIBISIEMbIM
B obmactu | (0, 1, 2, 3-mepHbIe, | MUKPO U HAHOYPOBHE HAaHOYPOBHE K BBITYCKHUKAM HaIlpaBJICHUS
HaHOTEXHOJIOTHH, (bpakTaiabHBIE KJIACTEPHI), IIK-1.2 Ymeer IIOATOTOBKU HA PBIHKE TPYyAa,
TPEOYIOIINX ITUPOKON | TIPUPOJIBI HCII0JIb30BaTh METO/IbI 0000111eHHE 3apyOEKHOTO OIIBITA,
dbyHIaMeHTaTbHON (Heopranuveckue, 3JIEKTPOHHOM, MPOBEICHUS KOHCYJIbTALUH C
MEKIUCIUTIIIMHAPHON OpraHvyvecKue, CKaHHMPYIOIIEH 30H0BOW | BEAYITUMHU PabOTOMATEISIMH,
MOATOTOBKM U BJAJCHUS | CMEUIAHHBIC); arperaTHoro MUKPOCKOIIHH, o0BeTMHEeHUAMHU paboTomareneit
HaBbIKAMU  COBPEMEHHBIX | COCTOSIHUSA (xuakue, TG PaKIUOHHBIX, oTpaciii, B KOTOpOH
AKCIEPUMEHTAIbHBIX TBEp/IbIE, CMENIaHHOTO CHEKTPaIbHBIX U BOCTPEOOBAHBI BBITYCKHUKH B
METO/I0B; Tuna (refau, CyCHeH3UHu U TEPMHUYECKHUX pamKax HarpaBJICHUS
- HCCIIEIOBAHUE mnp.)); HCCJIEIOBAHUM CTPYKTYpPBI | MOATOTOBKH.
CBOWMCTB HAHOCHUCTEM U | — BCE BUJIbI MarepuaioB Ha MUKpo- U | [Ipodeccronanbuplii cTangapT
HaHOMaTepHUaJIoB C | HCCIIEN0BATENILCKOTO, HaHOYpPOBHE «26.006 Cnienmanuct 1o
MMOMOUIBI0  COBPEMEHHBIX | KOHTPOJBHOTO, IIK-1.3 Bnageet onbitoM | pa3paboTke
METO/IOB aHAJIN3a; AHATUTUYECKOTO u HCCIIEI0BAHUS CTPYKTYPhl | HAHOCTPYKTYPUPOBAHHBIX
- CaMOCTOSITeNIbHAs UCIBITATEIHHOTO MaTepuaa ¢ KOMITO3UITMOHHBIX MaTEPHUaJIOBy,
JKCIUTyaTalus obopynoBaHus TUTSt WCII0Ib30BaHUEM YTBEP>KICHHBIN TPUKA30M
COBPEMEHHOTO U3Y4YCHHSI CTPYKTYpbl H MUKPOCKOTIMYECKHUX, MunucrepcTBa Tpyaa u
AHATUTUYECKOTO U | CBOMCTB HAHOMATEPHUAJIOB; TG PAKITUOHHBIX, COLIMAJIbHOW 3aIlUThI
CUHTETUYECKOTO - KOMIIBIOTEPHOE CIIEKTPaJIbHBIX U Poccuiickoit @eneparuu oT «8»
o0opynoBaHusl ¥ MPUOOPOB | MPOTPAMMHOE TEPMUYECKUX METO/IOB ceHTsi0pst 2015 1. Ne 6041
B COOTBETCTBUU c | obecnieueHue ISt aHaimza D Vnpasnenue merogamu u
KBaJIM(HUKAIUEH. 00paboTKH CpEIACTBaMH NPOBEACHHUS
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AKCIIEPUMEHTAITBLHBIX MCCIIEIOBAaHHM 1 pa3paboToK
JAHHBIX 110 UCCIIEI0BAHUIO HAaHOCTPYKTYPUPOBAHHBIX
HaHOMAaTepHAallIOB " KOMITO3UITMOHHBIX MaTEPUAaJIOB
HaHOCHCTEM. (ypoBeHb KBanmMbUKaIIU — 7)
- MIPOBEJICHUE - OCHOBHEIE tuns! | [IK-2 Cnocoben IIK-2.1 3HaeT MeTOOBI AHanu3 TpeOoBaHMIA K
CaMOCTOSITENIbHBIX HAay4YHO- | HAHOMATEepUaJIOB: OCYIIECTBIISATh MOJTy4YEHUs npodeccuoHaTbHBIM
UCCIIEIOBATENLCKUX Pa0OT | pa3IiYHON  pa3MEpHOCTH | pa3paboTKy U HAaHOCTPYKTYPUPOBAHHBIX | KOMIIETEHIUSM, MPEIbSIBISIEMbIM
B obmactu | (0, 1, 2, 3-mepHbIe, | KOPPEKTUPOBKY MaTepHaJioB K BBITYCKHUKAM HaIlpaBJICHUS
HaHOTEXHOJIOTHH, (bpakTanbHbIE KJIACTEPHI), | TEXHOIOTUYECKUX ITK-2.2 YMeeT npoBOaUTh | MOATOTOBKH HA PHIHKE TPYAA,
TPEOYIOIINX ITUPOKON | TIPUPOJIBI MPOIIECCOB MOTYUYCHUS AKCTIIEPUMEHT T10 0000111eHIE 3apyOEKHOTO OIIBITA,
dbyHIaMeHTaTbHON (HEeopranudeckue, HAHOCTPYKTYPHPOBAHHBIX | 3aJJaHHBIM METOJIUKAM, MIPOBEICHUS] KOHCYIbTAIIHH C
MEXIUCHUTIITNHAPHOM OpraHuYecKue, MaTepuajoB o0OpabaThIBaTh U BEIyLIUMHU pabOTOAATESIMH,
MOATOTOBKM W BIAJCHUS | CMEIIAaHHBIC); arperaTHOro aHAJIN3UPOBATh UX 00beTUHEHUSIMU paboToaaTenen
HaBbIKAMU  COBPEMEHHBIX | COCTOSHUS (xuakue, pe3yNbTaThI oTpaciii, B KOTOpOH
AKCIIEPUMEHTAIIBHBIX TBEpABIE, CMEIIaHHOT O IIK-2.3 Brnageer BOCTPEOOBAHBI BBITYCKHUKH B
METO/I0B; Tuna (refau, CyCHeH3Uu U HaBbIKaMU (OPMUPOBAHHUS | paMKaxX HalpaBICHUS
- BBIpAa0OTKA HOBBIX | Mp.)); METOJIUK MOTYy4EHHUS MIOJATOTOBKH.
TEOPETUYECKUX TMOJXOJO0B | — BCE BU/IBI HOBBIX
U TPUHLUIOB  JAM3aiiHa | MCCIEA0BaTENbCKOrO, HAaHOCTPYKTYpHpoBaHHBIX | [IpodeccroHanbHbIi cCTaHIAPT
HAaHOCHUCTEM U | KOHTPOJIBHOTO, MaTepHaJioB «26.006 Crienmpanuct o
HaHOMAaTepHalIOB C | QaHAIUTUYECKOTO U pa3paboTke
3aJJaHHBIMH CBONCTBaMU; UCIBITATEIHHOTO HAaHOCTPYKTYPUPOBAHHBIX
- pa3paboTka HOBBIX | 000pYyIOBaHUS IS KOMITO3UITMOHHBIX MaTEPUAJIOB,
BBICOKO3() (DEKTUBHBIX U3Y4YEHHSI CTPYKTYpbl H YTBEP>KIACHHBINA TPUKA30M
METOJI0B CO3/aHUs | CBOMCTB HAHOMATEPHAJIOB; MunucTepcTBa Tpyaa u
COBPEMEHHBIX HAaHOCHCTEM | — KOMIIBIOTEPHOE COLIMAJIbHOM 3allIUTHI
Y HAHOMATEpHUajoB; [IpOrpamMMHOE Poccuiickoit @enepanuu oT «8»
- CIIOCOOHOCTH K | oOecrieueHue IUTA ceHTsaops 2015 . Ne 604u
COCTaBJICHUIO 00paboTKH C Opranuzanuys aHaIUTHYECKOTO
METOJINYECKUX AKCIIEPUMEHTAIBLHBIX KOHTPOJISI 3TANoB pa3paboTKu
JIOKYMEHTOB NIPU | JAHHBIX 110 UCCIIEIOBAHUIO HAaHOCTPYKTYPHUPOBAHHBIX
MIPOBEICHUH HAy4YHO- | HAHOMATepHaJIOB u KOMITO3UIITMOHHBIX MaTEPHUAJIOB C
HCCIIEIOBATEIbCKUX U | HAHOCHCTEM; 3aJJaHHBIMH CBOHCTBAMU
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nabopaTOpHBIX padoT;
y4acTHe B
SKCIIEPUMEHTAIBHOM U
TEXHHUKO-TTPOEKTHOU
ONTUMU3ALUU
CYILLECTBYIOIINX
HayKOEMKHUX METOJUK
CO3J]aHUsI HAHOCUCTEM U
HaHOMaTepHUaJIOB JIJIs
YCIEIIHOW KOHKYPEHIINT
HAa PBIHKE UIEU U
TEXHOJIOTHH.

- OTYETHI o
Hay4YHOU paboTe, Hay4IHBIC
myOIMKaIuu B
POCCUICKUX u
3apyOeKHBIX H3TAHUSIX;

- AHAJTUTHYECKHEC
0030pbI B obnactu
MIPOU3BOJICTBA "
UCCIICTOBAHUS
HaHOMaTEePHAJIOB.

(YpoBeHb kBasIM(pUKAITUN — 7)

D Vnpasnenue metonamu u
CpEICTBaMH NPOBEACHHUS
HCCIe0BaHUH U pa3paboOTOK
HAaHOCTPYKTYPHUPOBAaHHBIX
KOMITO3UIIMOHHBIX MaTEpHUajIoB
(YpoBeHb kBaM(UKAITUN — 7)
[TpodeccnonanbHbIN cTaHIAPT
«40.011 Cneuuanuct o Hay4HO-
MCCIIEIOBATEILCKUM U OTIBITHO-
KOHCTPYKTOPCKHM
pa3paboTKamM», YTBEpKACHHbII
puKa3oM MuHucrepcTBa Tpyaa
U COLIMAJIBHOM 3aIUTEI
Poccuiickoit @enepanuu ot «4»
mapta 2014 r. Ne 121n.

B IlpoBenenue Hay4HO-
HCCIIEIOBATENIbCKUX U OIBITHO-
KOHCTPYKTOPCKUX pa3zpadoToK
MIPU UCCIIeI0BaHUU
CaMOCTOSITENIbHBIX TEM (YPOBEHD
KBaTMUKAITIN — 7)

- aHaIM3 "
0000IIeHNE  PE3yJIHTATOB
Hay4YHO-

HCCIIE0BATEIbCKUX PaboT,
IIOMCK U aHAJIU3 HAy4YHOU U
TEXHUYECKON WHOOpMAIUu

- OCHOBHBIE
HAaHOMATEPHAJIOB:
pa3IMYyHOM  Pa3MEpPHOCTHU
0, 1, 2, 3-mepHbie,
(bpakTaibHBIE KJIACTEPHI),
IIPUPOJIBI

THUIIbI

K-3 Cnocoben
CaMOCTOSTEIIEHO
POBOJUTH HAYYHO-
HCCIIEN0BATEILCKUE
paboTHI 1O CO3/aHUs,
HCCIIEN0BAHNIO U

IIK-3.1 3naer TpeboBaHuUs
K DKCTIEPUMEHTAIEHBIM
oOpa3iam
HaHOMAaTEepHaJIOB U
HAHOCHUCTEM U
pe3ynbTaTaM Hay4qHO-

Amnanus TpeboBaHuil K
po¢eCCHOHATBHBIM
KOMITETEHITHSIM, IPEABSIBISIEMbIM
K BBIITYCKHUKAM HaIPaBICHHS
MMOATOTOBKH Ha PBIHKE TPY/a,
0000111eHHE 3apyOEKHOTO OIIBITA,

B obsacTHl | (HeOpraHu4ecKue, HNPUMEHEHHIO HCCIIEIOBATEIBCKUX PadOT | MPOBEIECHUS KOHCYIbTALUH C
HAaHOTEXHOJIOTUI U | OpraHlyYecKue, HAHOCHUCTEM U 0 UX pa3paboTke BEIyLIUMHU pabOTOAATENSIMH,
CMEXHBIX JUCIHUIUIMH Ui | CMEIIaHHBIE) arperarHoro | HAHOMaTepuaaoB ITK-3.2 YMmeeT BBIOUpATH o0BeTMHEeHUAMHU paboTomareneit
HAy4YHOH, TMAaTEHTHOHM U | COCTOSTHUS (ckuzkwue, METO/IbI U CPEACTBA OTpaciiv, B KOTOPOil
MapKETHUHIOBOM TBEPIEBIE, CMEIIaHHOTO MIPOBEACHUSA BOCTpeOOBaHbI BHITYCKHUKH B
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MOAJEPKKA  TTPOBOJAMMBIX
dbyHIaMEHTATBHBIX
HCCIIEIOBAHUI u
TEXHOJIOTUYECKUX
pa3paboToK,

- COCTaBJICHUE
aHAIMTHYECKUX  0030pOB,
CaMOCTOSITeNIbHAs
MOATOTOBKA MyONHKAIUi B
OTEYECTBEHHBIX u
3apyOeKHBIX H3TAHUSX;

- CIIOCOOHOCTh K
COCTaBJICHUIO
METOJINYECKUX
JIOKYMEHTOB npu
MIPOBEICHUU Hay4YHO-
UCCIIeIOBATENECKUX "
1abopaTOPHBIX padoT;
ydacTtue B
AKCIEPUMEHTAIBHON U
TEXHUKO-IIPOEKTHOMN
ONTUMHU3ALNH
CYILECTBYIOIINUX
HAayKOEMKHUX METOJIUK
CO3/IaHUSI HAHOCHCTEM U
HAaHOMATEPHUAIIOB JIJIs
YCIEIIHOW KOHKYPEHIIMHN
Ha PBIHKE UIEU U
TEXHOJIOTHH.

TUna (reay, CyCHEH3UH H

mp.));

- KOMIIBIOTEPHOE
POrpaMMHOE
obecrnieueHue ISt
00paboTKn
AKCIEPUMEHTATBHBIX
TAaHHBIX 110 UCCIICIOBAHUIO
HaHOMaTEepPHAJIOB u
HAHOCHCTEM;

- OTYETHI o
Hay4YHOU paboTe, Hay4IHBIC
myOIMKaIuu B
POCCUICKUX u
3apyOeKHBIX H3TAHUSIX;

- AHATTUTHYECKHEC
0030p5I B obnactu
MIPOU3BOJICTBA "
UCCIICIOBaHHUS
HaHOMaTEePHAJIOB.

HCCIICIOBAHUN 1
pazpaboTok

IT1K-3.3 Bnaneer
HaBBIKAMH PEIICHUS
Hay‘-IHBIX N TCXHUUYCCKHUX
3a/1a4 B 06JacTH paboT 1o
CO3JIaHMIO, HCCIICIOBAHHUIO
Y IPUMEHEHUIO
HaAHOCUCTEM U
HaHOMaTEPHAJIOB

paMKax HallpaBJICHUs
MIOATOTOBKH.

[TpodeccuonanbHBIN cTaHIAPT
«26.006 Cnierpanuct 1o
pa3zpaboTke
HaHOCTPYKTYPUPOBAHHBIX
KOMITO3UITHOHHBIX MaTEPHUaJIOBy,
YTBEPKICHHBIN TPUKAZOM
MunucTepcTBa Tpyaa u
COLMAJIbHOW 3aLUThI
Poccuiickoit @eneparuu oT «8»
ceHTs10pst 2015 1. Ne 6041

D Vnpasnenue metonamu u
CpelICTBaMH MPOBEICHUS
HCCIeI0BaHUH U pa3paboOTOK
HaHOCTPYKTYPUPOBAHHBIX
KOMITO3UIITHOHHBIX MaTEpHUajIoB
(ypoBeHb kBaM(pUKAIUU — 7)
[TpodeccuonanbHbIN cTaHIAPT
«40.011 Cneuuanuct no Hay4HO-
UCCIIEIOBATELCKUM U OTIBITHO-
KOHCTPYKTOPCKUM
pa3paboTKamM», YTBEpKACHHbII
puKa3oM MuHucrepcTBa Tpyaa
Y COUMAIBHOM 3aIUTHI
Poccuiickoit @eneparuu oT «4»
Mmapta 2014 1. Ne 121m1.

D OcyiiectBienrne Hay4HOTO
PYKOBOJICTBA B
COOTBETCTBYIOIICH 001acTH
3HaHU# (ypOBEHb KBATH(PHUKAIIUN

-7
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- aHaIM3 "
0000IIIeHHE  PE3yJIHTATOB
Hay4YHO-

HCCIIE0BATEIbCKUX PaboT,
IIOMCK U aHAJIU3 HAy4YHOU U
TEXHUYECKON WHOOpMaIuu
B obnactu
HaHOTEXHOJOTUN u
CMEKHBIX JUCHIUTUINH s

HAy4YyHOHM, TMaTEeHTHOH U
MapKEeTUHIOBOM
MOAJEPKKH  MTPOBOAUMBIX
(byHIaMEeHTaIbHBIX
HUCCIIEIOBAHNN u
TEXHOJIOTHIECKHIX
pa3paboToK;

- COCTaBIICHUE
AHATUTHYECKUX  0030pOB,
CaMOCTOSITeNTbHAS
MOATOTOBKA MyONHKanuil B
OTEYECTBEHHBIX "
3apyOCIKHBIX U3JIaHUAX;

- CIOCOOHOCTh K
COCTaBJICHUIO
METOINYECKUX
JOKYMEHTOB npu
MIPOBEICHUU Hay4YHO-
HCCIIEIOBATENECKUX "
1abopaTOPHBIX padoT;
ydacTtue B

SKCIEPUMEHTAIBHON U
TEXHUKO-IIPOCKTHON
ONTUMU3ALNHN

- OCHOBHBIE
HaHOMaTepHUaJIOB:
pa3IM4yHOM  Pa3MEpPHOCTH
0, 1, 2, 3-mepHbie,
(bpakTaibHBIE KJIACTEPHI),
HPUPOJIBI
(Heopranuyeckue,
OpraHu4ecKue,
CMEILIaHHBIE); arperaTHoro
COCTOSIHUSA (ckunkwue,
TBEPABIE, CMEILIaHHOT O
Tuma (Teiau, CYCIeH3UH |

mp.));

THUIIbI

- OTYETHI o
Hay4YHOI paboTe, HayyHbIE
myOJIUKaIuu B
POCCUICKHX u
3apyOCIKHBIX U3JIAHUSAX;

- AHATUTUYECKUE
0030pbI B obnactu
MIPOU3BOJICTBA "
UCCIIETOBaHUS
HAaHOMAaTEPHAJIOB.

IIK-4 CniocoGeH
aHaJIM3y U 0000IIEHUTO
pE3yNIbTaTOB HAYYHO-
HCCJIEIOBATEIbCKUX
paboT, MOUCKY U aHATTU3Y
Hay4YHOUN U TEXHUYECKOM
uHpOopMaLuu B 00JIaCTH
HAHOTEXHOJIOTUU U
CMEXHBIX TUCIUTUINH
JUJIsl HAYYHOM, TaTeHTHOM
Y MapKETUHIOBOM
MOJJIEPKKU MTPOBOAUMBIX
HCCIeIOBaHUM, K
CaMOCTOSITEIIBHOU
MOJTOTOBKE MyOIMKaInit
B OT€UECTBEHHBIX U
3apyOeKHBIX H3JAHHIX

IIK-4.1 3HaeT MeTOOBI
cbopa, o6paboTkH,
aHanm3a u
CUCTEMAaTH3alluH HAy4yHO-
TEXHUYECKON
nH(popManuu B 001acTH
HAaHOTEXHOJIOTUU U
CMEKHBIX JTUCIUIINH
IK-4.2 Ymeer
paspabaThIBaTh
MPOTPaMMBI BBITIOJIHEHUS
HAaYYHBIX HCCJIEOBaHU,
oOpabartbIBaTh U
aHaAJIM3UPOBAThH UX
PE3YIbTATHI

IIK-4.3 Binaneer
HaBBIKaMU TIOJITOTOBKHU
pe3yNbTaTOB HAYYHO-
UCCIIEI0OBATEIbCKUX PadoOT
JUTS TTyOJTMKAIlUK B
MEPUONYECKON NIeYaTH

Amnanus TpeboBaHuil K
po¢eCCHOHATBHBIM
KOMIIETEHIUSIM, IPEbIBISIEMBIM
K BBIITYCKHUKaM HalpaBJIeHUs
MOJITOTOBKM Ha PBIHKE TPY/a,
0000111eHHE 3apyOEKHOTO OIIBITA,
MIPOBEICHUS KOHCYIbTALUH C
BEIyLIUMHU pabOTOAATESIMH,
00beTUHEHUSIMU paboToaaTenen
OTpaciiv, B KOTOPOil
BOCTpeOOBaHbI BHITYCKHUKH B
pamMKax HarpaBJICHUS
MOJITOTOBKH.

[TpodeccrnonanbHbIi cTaHgapT
«26.006 Criermuaituct mo
pa3paboTke
HAaHOCTPYKTYPUPOBAHHBIX
KOMITO3UITHUOHHBIX MaTEPUAJIOB,
YTBEPKICHHBIN TPUKA30M
MuHnucrepcTBa Tpyaa u
COIIMAIbHOM 3aIUTEI
Poccuiickoit @enepanuu oT «8»
ceHTsaops 2015 . Ne 604u

C Opranu3zanus aHaAJIUTUYECKOTO
KOHTPOJIS 3TANoB pa3paboTKu
HAaHOCTPYKTYPHUPOBAHHBIX
KOMITO3UITMOHHBIX MaTEPHUATIOB C
3aJaHHBIMHA CBOMCTBaAMU
(YpoBeHb kBasM(pUKaIUU — 7)

D Vnpasnenue metonamu u
CpelICTBaMH MPOBEJICHUS
WCCIE0OBaHUH M pa3pabOTOK
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CYILIECTBYIOIINX
HAYKOEMKHUX METOIUK
CO3JIaHUS HAHOCHUCTEM U
HaHOMAaTEPHUaIOB JJIst
YCIEIIHOW KOHKYPEHLIHHU
Ha phIHKE UIEH U
TEXHOJIOTHHA.

HAaHOCTPYKTYPHUPOBAHHBIX
KOMITO3UIIHOHHBIX MaTEpHUajoB
(ypoBeHb kBasM UKy — 7)
[TpodeccuonanpHbIN cTaHIAPT
«40.011 Cneuuanuct mo Hay4Ho-
UCCIIEIOBATEILCKUM U OTIBITHO-
KOHCTPYKTOPCKUM
pa3paboTKamM», YTBEpKACHHbII
puKa3oM MuHucrepcTBa Tpyaa
U COLIMAJIBHOM 3aIUTEI
Poccuiickoit @eaepanuu ot «4»
mapta 2014 r. Ne 121n.

D OcymecTBieHne Hay4yHOro
PYKOBOJICTBA B
COOTBETCTBYIOIIEH 00JIacTH
3HaHU# (YPOBEHb KBATU(PUKAIINH
—7)

AHanu3 oneIiTa
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5 AHHOTAIIUA PABOYUX ITPOI'PAMM JUCHUILJIMH, MIPAKTUK U T'HA
5.1 IucuunjnHbl 00513aTeIbHON YacTH

AHHOTaUA padoyeil MPOrpaMMbl JUCHHIJIMHBI
«CoumoJiorusi ¥ NCUxoJ0rus nNpogeccuoOHAJIbLHOM 1eATeTLHOCTI

1 Hear aucuMmIMHBI — (HOPMUPOBAHHE COIMAIBHO OTBETCTBEHHOM JIMYHOCTH, CIIOCOOHOM
OCYIIECTBIISATh aHAIN3 TMPOOJEMHBIX CHUTYalluld, BBHIPAOATHIBATh KOHCTPYKTHBHYIO CTPATETHIO JEHCTBHMA,
OpPraHU30BBIBaTh M PYKOBOJIUTH pabOTOM KOJUIEKTMBA, B TOM YHCJIE B IPOLECCE MEXKKYIHTYPHOTO
B3aUMOJICUCTBUS, peQIICKCUPOBaTh CBOE TIOBEJACHUE, BBICTpaWBaTh MW PEAIU30BBIBATH CTPATETHIO
po(heCcCHOHATLHOTO PA3BUTHSL.

2 B pe3yabTaTe u3yueHue IJUCHUILIHHBI 00y4YAI0UIUIiCSA T0JIKEH

OGHaI[aTB CHGI[yIOH_II/IMI/I KOMIICTCHIIUSIMU U I/IHI[I/IKaTOpaMI/I X JOCTHUXCHUS:

VK-3.1; YK-3.2; YK-3.3; YK-5.1; YK-5.2; YK-5.3; YK-6.1; YK-6.2; YK-6.3; OIIK-6.1;

OIIK-6.2; OIIK-6.3

Buame:

— CYHIIHOCTh MpOOJIeM OpPTraHM3allid W CaMOOpPTaHW3AIMH JIMYHOCTH, TMOBEICHHUS B KOJUICKTHBE B
YCIOBUSAX MPOPECCHOHATBHON AESITETFHOCTH;

— METOObI CaMOOpI‘aHI/IBaHI/II/I n paBBI/ITI/IH JINYHOCTH, Bblpa6OTKI/I ejacrojgaraius U MOTUBAIIMOHHBIX
YCTaHOBOK, pa3BUTHUSI KOMMYHHKATHBHBIX CIOCOOHOCTEH M MpodheCCHOHATBLHOTO TTOBEACHUS B TPYIIIIE;

— KOH(MIUKTOJIOTUYECKUE ACTICKTHI YIIPABJICHHS B OpraHU3aINH;

— METOJIMKH W3YYCHUS COIMAJIbHO-TICUXOJOTHYECKUX sBJICHMM B cdepe ympaBieHus u
CaMOYTPaBIICHUS IMYHOCTH, TPYIIITBI, OPTraHU3aIINH.

Ymemn:

- H.HaHI/IpOBaTI: 148 pemaTb 3a1a4uu JIMYHOCTHOI'O H HpO(i)eCCI/IOHaJII:HOFO paBBI/ITI/ISI HE€ TOJIBKO
CBOET0, HO M YICHOB KOJIJIEKTHBA,

— aHAIM3UPOBATh NPOOJEMHBICE CHUTyallUM Ha OCHOBE CHCTEMHOTO IIOAX0Jia, BbIpaOaTHIBAThH
CTpaTeI‘I/IIO ,Z[GﬁCTBHfI, HUCIIOJIB30BAThH METOAbI ANArHOCTUKHA KOJIJICKTHUBA 148 CaMOIHNarHoCTHUKU,
CaMOTIO3HAHUSI, CAMOPETYJISIIUN U CAMOBOCTIUTAHUS;

— YCTaHaBIIUBATh C KOJJIETaMH OTHOIIEHUS HA KOHCTPYKTUBHOM YPOBHEM OOIICHHS;

— BbIpa0aThIBaTh KOMAHIHYIO CTPATETUIO JUIS JOCTHIKEHHUS TIOCTaBJICHHOW I B PEIICHUU
po)eCCHOHAIIBHBIX 3a]1a4.

Braoemy:

— COLMAIbHO-TICUXOJIOTUYECKUMH TEXHOJOTUSIMU CaMOOpPTaHU3allMd M Pa3BUTUA JUYHOCTH,
BBICTpAaUBaHUS U pealn3alii TPaeKTOPUU CaMOPa3BUTHUS;

— TEOPEeTMYECKUMH M  NPAKTHUYECKMMM  HaBBIKAMU  MPEAYNPEXKICHUS U pa3pelIeHHs
BHYTPUJIMYHOCTHBIX, TPYNIOBBIX U MEXKYJIbTYPHBIX KOH(IUKTOB;

— croco6amMy MOTHBAIIMU YWIECHOB KOJUIEKTHBA K JINYHOCTHOMY M MPO(ECCHOHATBHOMY Pa3BUTHIO;

— CIOCOOHOCTSAMHU K KOHCTPYKTMBHOMY OOIIIEHUIO B KOMaHJAe, pe(IeKCUH CBOEr0 MOBEACHUS H
JTUAEPCKUMHU KaueCTBaMH,

3 Kpartkoe cogep:xaHue JUCUMILIHHbI

Pasoen 1. Obwecmaso u nuunocms. Ho8ble YCI08UA U PAKMOPbI NPOPECCUOHATLHO20 PA3GUMUS
JUYHOCMU

1.1 CoBpemeHHOE OOIIECTBO B yCIOBUAX riiobanuzauuu U uHGopMatuzanuu. OCHOBHbBIE 3TaIlbl
pa3BUTHUS TICUXOJIOTUN

1.2 OOmiee MOHATHE O THYHOCTH.

1.3 CouuanbHble U ICUXOJIOTHYECKUE TEXHOJIOTHH CaMOOPTaHU3allui U CaMOPa3BUTHS JIMUHOCTH.

1.4 KorHuTuBHBIE MPOLIECCHI IUYHOCTH.

1.5 ®yHKUIMOHAIBHBIE COCTOSHUS YelioBeKa B Tpyae. Ctpecc u ero mpoduiakTuka.

1.6 Ilcuxonorus mpodeccuoHaIbHOM IS TEIbHOCTH.

Pasoen 2. Iloznasamenvhuvie npoyeccul

2.1 OcHOBHBIE dTanbl pa3BUTHS CyOBEKTa Tpy/a.
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2.2 TpynoBas MOTHBALMSI U yIOBIETBOPEHHOCTD TPYAOM.

2.3 llenenosiaranue u IaHUPOBAHKE B MPO(HECCUOHATBLHOM TSI TEIbHOCTH.
2.4 IlpodeccnoHanbHAA KOMMYHHKALHA.

2.5 Ilcuxosorust KOHPIAMKTA.

2.6 Tpynosoii kosiekTuB. IIcuxo/i0rust COBMECTHOIO TPyAA.

2.7 IlcuxoJiorusi ynpaBJieHHS.

OO11ee KOJIMYECTBO pa3aesioB 2.

4 O0beM yueOHO# JUCHUIIJIMHBI

O0BbeM U CIUIIINHEI
Bup yueOHoii padoTbl Axan, | Acip.
3E
. q,
O0mas Tpy10eMKOCTh JMCIUIIIHHbI 2 72 54
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS: 0,94 34,0 25,5
Jlexmn 0,47 17,0 12,75
[Ipaktuueckue 3ausrus (113) 0,47 17,0 12,75
CamocTosiTesqbHasi padoTa 1,06 38,0 28,5
KonrtakTHas camocrosiTenbHas pabota 0,2 0,15
1,06
CamMOCTOSITETbHOE U3YUYEHUE PA3/ICNIOB TUCIIUIIIINHBI 37,8 28,35
Bua konTpoJs: 3ader

AHHOTanUs padoyeil NPOrpaMmMbl JUCUUILIIMHBI
«O1neHKa pUCKOB H JKOHOMHYeCKOH 3(PPEeKTHBHOCTH NPH BHEAPEHUH HHHOBALMOHHBIX pelleHHil 1
TEXHOJIOTHil»

1 Heap AUCHUNIMHBI — MTOTYYEHHE CUCTEMbl HAyYHBIX 3HaHUN B 00JacTH COBPEMEHHBIX MpoOiieM
HAyKH, TEXHUKU ¥ TEXHOJOTHI ¢ MPHUMEHEHUEM METOJIOJIOTUH KOMIUIEKCHON OLIEHKHM W aHalli3a OCHOBHBIX
PHUCKOB IpU BHEJPEHUN MHHOBALIMOHHBIX PEIICHUN U TEXHOJOTUH B CHCTEME HAlMOHAIbHOW IKOHOMUKHU C
UCIIOJIb30BaHNEM MHCTPYMEHTOB 3(()EKTUBHOTO YIIPABICHUS

2 B pe3yabTaTe H3yuyeHHUs JUCUMILIMHBI 00y4AIOIIHUIACH 10JIKEH:

Obaaoams CeNyIOMUMU KOMIETCHIIMSIMA U WHIUKATOPAMH UX JOCTUKCHUS:

VK-2.1; VK-2.2; VK-2.3; OIIK-2.1; OIIK-2.2; OIIK-2.3; OIIK-3.1; OIIK-3.2; OIIK-3.3
3namo:

—  TEOpETUYEeCKME OCOOCHHOCTH U JICHCTBYIONIYIO TPAKTHKy B OOJNAcTH OICHKA 3KOHOMHUYECKOU
3(h(HEKTUBHOCTH M PUCKOB IPUHUMAEMBIX PEIICHUNA B 00JIACTH TPO(HECCHOHAILHOM AESITETBHOCTH;

—  METOJbl pacyeTa SKOHOMHYECKON 3((HEeKTUBHOCTH WHHOBAIIMOHHBIX PELICHUH U TEXHOIOTHIA;

—  COJepIKaHUE CIOCOObI U MHCTPYMEHTHI aHAIIN3a U YIIPABICHUS PUCKAMU;
Ymemy:

- OPOBOAMTH  aHAJIM3 HAyYHOW, TEXHMYECKON JOKYMEHTAllUHM, OCYIIECTBISATH  OLICHKY
3¢ (HEeKTUBHOCTU ¥ PUCKOB B 00JIACTH WHHOBAIIMOHHBIX BUIOB JESATEILHOCTH,

— OIICHUBATH TOCJEJCTBUS NMPUHUMAEMbIX pEIIeHUH Mo puckaM U 3PGEKTUBHOCTH B 001acTH
npohecCuOHaNBbHOM e TENbHOCTH.
Brademu:

— MOAXO0JaMU K pa3paboTKe KOMIUIEKCAa MEPOIPHUSITHIA [0 yMEHBIIEHUIO BIIUSHUS PUCKOB H
MOBBILICHUIO YKOHOMUYECKON 3((heKTUBHOCTH MPHU peaanu3aluy NHHOBALINN;

- METOJIaMU U UHCTPYMEHTAaMH aJbTePHATUBHBIX TEXHOJOTHUYECKUX M SKOHOMHYECKHX PEIICHU MpU
BHE/IPCHUY WHHOBAIIMOHHBIX PEUICHUA U TEXHOJIOTHIA;

— WHCTPYMEHTAMH MIPOTHO3UPOBAHUS SKOHOMUYECKUX MOCIEACTBUI MPUHUMAECMBIX PEIICHUN;

3 Kparkoe conep:xkanue qucuuminnbl. Pa3nen 1. BBenenune B 0CHOBbI IPOEKTHPOBAHUS CHCTEM
ylpaBJieHUs] pUCKAMH

Tema 1.1. HeonpeaejieHHOCTh U PUCK: 00mme moHATHsA. OOI1Iee MOHATHE O HEONPEACTICHHOCTH U
puckax. MHOXECTBEHHOCTh CIlieHapueB peanu3anuu uHBecTULUUU. [lonstus 006 3ddexkTuBHOCTH U
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YCTOMYMBOCTU MPOCKTHBIX PEIICHUH B YCIOBHSIX HeompeneneHHocTH. DopMupoBaHue OpraHH3allMOHHO-
SKOHOMHMYECKOTO  MEXaHW3Ma peajlu3allud WHHOBAIIMOHHBIX  peHleHu ¢ ydeToM  (hakTopoB
HEONpEAENEeHHOCTH U pucka. OCHOBHBIE CHUCTEMBl YIPABICHHUS PUCKOM. YKpYIHEHHas OLEHKa
YCTOMYMBOCTH, Ha NMPUMEPE MHBECTULIMOHHOTO TpoekTa. [Ipemus 3a puck. KyMynsTUBHBII METOJl OLIEHKU
npeMuM 3a puck. Mozenb oueHkd KanutanbHbIX akTuBOB (CAPM). Vmpasnenue no MRP-cucteme u np.
CoBpeMeHHbIE METOABl BEACHMUSI HAyYHOM, NpPEeINpUHUMATEIbCKON eATENIbHOCTH, WHHOBAIIMOHHBIE
IIPOLIECCHI, MPOUCXOASIINE B HALMOHAIBHONM 3KOHOMHKE. METOAbl OLEHKM M TEXHUKO-3KOHOMHYECKOI'O
000CHOBAaHHS WHHOBAIIMOHHBIX U MHBECTHIIMOHHBIX MPOEKTOB JJs1 (OPMUPOBAHUS HABBIKOB YIPABJICHUS B
HayyHOUW cdepe AesITeTbHOCTH. MeToAbl KOMILIEKCHOTO aHaliu3a U OLEHKH COBPEMEHHBIX Hay4YHBIX
JOCTYIKEHUH, TeHEpUPOBAHUS HOBBIX MJIEH TPU PEUICHUH HCCIENOBATEIbCKIX U HAYYHO-TIPAKTHUECKUX
3aJa4 B 00J1aCTH TEXHUKU U TEXHOJIOTUH.

Tema 1.2. CucreMHble acneKThl NMPOEKTUPOBAHUS B yNpaBJjeHHMH puckamu. HeoOxoaumocTtsb
MPOEKTUPOBAHUSI CHUCTEM YIPABJICHUS PHUCKAMHU XO3SHWCTBYIOIIMX CYOBEKTOB B YCIOBHUAX PHIHOYHOM
HKOHOMHKH. DTaIlbl CHCTEMHOT'O aHAJIM3a U UX XapaKTepUCTUKa. MeTo bl CUCTEMHOTro aHanu3a. [lapameTpsr
CUCTEMBI: TapaMeTpPhl CPEJIbl, apaMeTphl YIPABIAIOUIUX BO3IEHCTBUMN, MTapaMeTpbl BHYTPEHHETO COCTOSIHUS
CHCTEMBI, HEYIpaBliieMble IEpeMeHHbIe. ['paHHIBI M CTPYKTypa CHUCTEMbI, MOACUCTEMBI. OTKpHITHIE,
3aKpbIThIE, OTHOCUTEILHO 000COOIEHHBIE CUCTEMBL. THIBI (PYHKIIMOHUPOBAHUS 3KOHOMHYECKON CHUCTEMBI:
CTUXUHIHBIN, HOPMAaTUBHBIN. XapaKTEPUCTUKA COCTOSHUS CUCTEMBIL.

Tema 1.3. Xapakrepucruka HHCTPYMEHTOB IMPOEKTHPOBAHWS B YNPABJEHHHM PHCKAMM.
[IpoexTupoBaHue Kak BUJ JeATeNbHOCTH. IIpoekTHpoBaHME B  YCJIOBUSX  HEOINPENEICHHOCTH.
Crtpaterndeckas pojb «AHCTPYMEHTAJIBHOTO SIIIMKa» B MPOCKTUPOBAHUU CUCTEM yIpaBieHUs. JKU3HEHHBbIH
IIUKI HWHBECTUIMOHHOTO Tmpoekra. CTparermu MpoLeccOoB YHpPaBICHHs NpOeKTaMH H  HaOOpoOB
MHCTPYMEHTOB, TOJJCPKUBAIOUIMX KOHKYPEHTHbIE CTpaTeruu. BiusHue IHWYHOCTHBIX (DAaKTOPOB Ha
POCKTHUPOBAHUE CUCTEM YIPABICHHS pUCKaMU. JIMUHOCTHBIC (DAKTOPBI, BIUAIONINE HA CTEIIEHb PUCKA MPH
OPUHIATUN yTpaBieHueckux pemeHuil [lcuxomormdeckue mnpoOiaembl moBeneHUs JTUYHOCTU. OTHOIIEHHE
JUYHOCTH K pucky. MHTYynius u puck. Teopus paruoHaapHOro noBeAcHus. KoHQIUKTHBIE cUTyaluu mpu
MPOEKTUPOBAHUM CHUCTEM YIpaBlieHUs pruckamu. [IpuHsATHE perieHus B yCIOBUSAX PUCKA.

Pazgen 2. Cucrema ynpaBjieHUsl pUCKOM B YCJI0BHAX HeonpeaeJeHHOCTH PbIHKA

Tema 2.1. UHTerpupoBaHHasi MojaeJb HAeHTH(PUKANUM COOBLITHI W yNPaBJEHHUS PUCKAMU
COSO-ERM. Crangapr COSO-ERM. llenu cuctemMbl MEHEPKMEHTA OpraHu3alvy. ba3oBble MPUHLUIIBI
COSO-ERM. CymHuocts ympaBienuss puckamu COSO-ERM. Cucrema ynpaBieHHSI pHUCKaMH
XO3SIMCTBYIOIMX CyObeKTOB. KOMIOHEHTHI Tmporecca YOpaBlIeHHMS pPHUCKaMU: BHYTPEHHSS cpena,
MOCTaHOBKA LIeJIeH, ompeneieHre KPUTepUeB, UACHTU(PUKAIMSA COOBITUM, OIlEHKAa PHCKOB, BUABI PHCKOB,
pearupoBaHWe Ha PUCK, CPEICTBA KOHTPOJIA, MHPOpMAIUs M KOMMYHHUKAIMs, MOHUTOPWHT. BrusHue
coOBITHH 1 (PAKTOPOB HA PUCKH M BO3ZMOXXHOCTH MeTOo10JI0THs UACHTHU(UKAIIUN COOBITHI: PEECTP COOBITHIA,
BHYTPEHHUN aHanu3, OJCKalalus WIA TIOPOrOBbIE TPUITEPH, HHTEPBBI0O U CEMUHAPBI-TEXHUKH
UaeHTU(UKAIIMKH  COOBITUH, TIPEANISCTBEHHUKHA COOBITUH, METOJOJOTHH OOpabOTKM JaHHBIX O
pa3pyLIUTENbHBIX COOBITHUAX, aHAIU3 BBIMOJHEHUS MPOIIECCa, 3aBUCUMOCTH MEXKy COOBITUSMH, KaTErOpUU
COOBITHH, Pa3TMYCHUE PUCKOB M BO3MOXKHOCTEH. DPheKkTUBHOCTE U orpanndeHus mojaenu COSO-ERM.

Tema 2.2. Ouenka 3Q(peKTHBHOCTH CHCTeM yNpaBjeHusi puckoM. OO0mue Moaxoasl K OLIEHKE
3()PEKTUBHOCTH METOJIOB YIPABJICHUS PHUCKOM. OKOHOMHUYECKHE KPUTEPHH OICHKA 3PGHEKTHBHOCTH
ynpaBieHus: puckoMm. CocTaBiieHHE KapThl PUCKOB. AHAIM3 3KOHOMUYECKOH A(PQPEKTHBHOCTH IPOEKTA.
[IpumeHeHre METOJOB NHUCKOHTHUPOBAHUS JI OLICHKH 3KOHOMHYECKON 3(P(GEKTUBHOCTH MpOEKTa. YdYer
CTPAHOBBIX PUCKOB IPH OIIEHKE WHBECTULHOHHBIX MPOEKTOB. OIEHKa KOHOMHUYECKOW A(PPEKTUBHOCTH
CTpaxOBaHMsSI M CaMOCTpaxoBaHUs pUCKOB. DuHAHCHpOBaHUE pHCKa W aHaIM3 3()(PEKTUBHOCTH METO/OB
ympaBieHus. MeToauKa aHann3a u pe3yinbTaThl aHanu3a 3)(HEKTUBHOCTH CUCTEM YIIPABJICHHS PUCKAMHU.

Tema 2.3. Pacuernl okugaeMoil 3(p(peKTUBHOCTHM HHBeCTUIMM. WMusectumuu u wnupectrnumonnas
JACATCIIBHOCTD. I/IHBCCTHLIHI/IZ OKOHOMUYECKOE COACPIKAHUE U BUIBIL. CprKTypa HHBCCTHL{Hﬁ. (I)aI(TOpBI, OKa3bIBaIOIIUE BJIMAHUE HAa HHBECTULHOHHYIO
JACATCIBHOCTD. TeOpeTI/I‘leCKI/Ie OCHOBBI HHBCCTHILIMOHHOT'O aHaJIM3a. HCJ'IL " 3aJa4d HHBCCTUIIMOHHOI'O aHalik3a. OOBEKTHI U Cyﬁ’LCKTLI HWHBECTUILIMOHHOI'O

ananu3a. MHpopmanmoHHas 0a3a MHBECTULMOHHOTO aHain3a. KOMIBIOTEpHbIE TEXHONOIMH B HMHBECTULHOHHOM aHAaJH3e. YprHHeHHaﬂ OILICHKa
YCTOMYMBOCTU JIi €ro ydacTHHKOB. Pacuer rpanuny Oe3zyObitounHoctd U 3¢ dexkruBHOCTH. OneHKa
yCTOI\/'ILII/IBOCTI/I IIyTEM BapbUPOBaHUA €ro mIapaMeTpoOB. Ornenka 3(1)(1)6KTI/IBHOCTI/I IIPUHATHA PECIICHUA B
YCIIOBUSIX HEOIPENEICHHOCTH. BeposTHOCTHAs (CTOXAcTHKAa), CYOBEKTHBHBIE BEPOATHOCTH W HUX
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UCIIOJIb30BaHUE TIPU OlEHKEe 3((PEeKTUBHOCTH M HMHTEpBalbHas HeompeaereHHocTb. Dopmyna ['ypBuna.
MeToabl 1 HHCTPYMEHTHI YIIPABIICHUS PECYPCAMH.

Pa3nes 3. YnpaBiaenue puckom

Tema 3.1. OnTumu3anus W PAUMOHAJIBHBLIA TMOAX0A B YNPAaBJEHHM PHCKOM. 3ajadyu
ONTUMU3AIMH M OOIIMe MPUHIMIIBI YIPABICHUYECKUX PELICHUN. YUeT BIIOKEHHH COOCTBEHHBIX PECYpPCOB.
MeToapl  anbTEpHATUBHBIX PELICHWM, albTEPHATUBHBIX M3ICPKEK, CINHOBPEMEHHBIE H TEKYILHE
albTEpHATUBHBIC U3JIEPKKU. AJBTEPHATUBHAS CTOUMOCTD pecypca. AJIbTEpPHATUBHbIE U3AEPKKHU B YCIOBUIX
pucka u ap. Ilokasarenu, oneHuBaeMble NpHu pacdere 3pGEeKTUBHOCTH NpUHATHS peuieHuil. CocraBieHue
peecTpa TNPUYMHHO-CIECICTBEHHBIX CBS3€H TPOSBICHUS PHUCKOB. KoiaudecTBeHHas OLIEHKa PHCKOB.
[Ipodunbubie pucku. OCHOBHBIE HANIPaBIICHUS HEUTPAIU3aLUN PUCKOB MPO(HECCHOHAIBHOM eI TeIbHOCTH.

Tema 3.2. O0mme ¥ HeTPAAUIMOHHBbIE MOAXOAbl K OlEHKe HWHHOBALUMOHHBIX PHCKOB.
CoBpeMeHHas u Oynymiasi CTOMMOCTH JICHEKHOTO MOTOKAa. TeopeTHuecKkue OCHOBBI TUCKOHTHUPOBAHUS B
yCIOBHAX HeomnpeaeneHHOCTH. OcOOEHHOCTH OLCHKM pHCKa MHBECTHLMH B YCIOBUSIX COBPEMEHHOM
poccuiickoir  skoHOMHMKH. OrleHKa (MHAHCOBOW pEANM3YEMOCTH  YIPABICHYECKUX pEIIeHUuH u
3¢ (EeKTUBHOCTH y4acTusl B HEM aKLIMOHEPHOT'O KanuTana. Pa3nuyHble acrieKThl BIUAHUSA (DaKTOpa BPEMEHHU.
[locnenoBarenbHOCTh NPOSBIEHUS PUCKOB. MHCTpYMEHTHI OLIEHKM KOMMEPUYECKON IPUBIEKATEIbHOCTH
MHBECTULMOHHOTO MPOEKTa, KOMMEpLHAIU3alMd WHHOBalMi, cnenu@uka Hay4yHOro, MHHOBALIMOHHOTO
npeanpuHuMarenbeTBa. O0mue moaxoAsl K oueHke 3((eKTHBHOCTH METONOB YIPABICHUS DPUCKOM.
OKOHOMUYECKHE KPUTEPUU OLEHKH Y(PPEKTUBHOCTH yHpasieHUs puckoM. CocTaBieHHE KapThl PUCKOB.
AHanu3 >KOHOMHYECKOW 3(PPEKTUBHOCTH YNPABICHUYECKUX pEIIEHWH Ha NpUMEpe WHBECTHLHOHHOTO
npoekTa. [IlpuMeHeHne MeTo/10B JUCKOHTUPOBAHUS AJISl OLCHKH SKOHOMHUYECKOH 3(PPEKTUBHOCTH MIPOEKTA.
Y4er CcTpaHOBBIX pPHUCKOB IIPU OLEHKE HWHBECTHUIMOHHBIX IPOEKTOB. OIEHKAa 3KOHOMUYECKOU
3¢ (EeKTUBHOCTH CTPAXOBAaHUS M CAMOCTpaxoBaHMs pHUCKOB. DUHAHCUPOBAaHME pHCKA U  AHAIM3
3 PEKTUBHOCTH METOAOB YIpaBieHUsA. MeToAauka W pe3yiabTaThl aHamu3a 3()()EKTUBHOCTH CHUCTEMBI
YIIPAaBICHUS PUCKAMH.

Tema 3.3. Pacuer noka3zaresieil 3p()eKTHBHOCTH HMHBECTHLIMOHHOIO NMpoeKTa. [IpeaBapurenbHast
aHAJIUTUYECKasl OLIEHKAa IIPOeKTa. YMPOLICHHbIM NpuMep OLEHKH 3(P(eKTHBHOCTH U  (PUHAHCOBOM
peanu3yeMoctu mpoekrta. OObIYHas MeToAuKa. Y TouHeHHas meroauka. Onpenenenne YJ1J[. Onpenenenue
BUJI. Onpenenenne cpoka OKymaeMoCcTH OT Havaya mpoekta. OnpeneneHne GUHAHCOBON peaTM3yeMOCTH
npoekTa ¥ 3pPEKTUBHOCTH aKIIMOHEPHOTo KanuTaia. McxoaHsle qanHble. Makpo- 1 MUKPOSKOHOMHUYECKOE
OKpykeHHe. VIHCTpyMEHTHI Lielenonaranus B cucreMe pUckoB. OCHOBHBIE CBEJEHMs 00 ONEpallnOHHOU
NEeATENbHOCTH. IHHOBallMOHHAS M MHBECTULIMOHHAS AESITEIbHOCTh. METOM0IOI s OLIEHKH PUCKOB HAyYHOU
U 1poecCHOHANBHON JEATEIbHOCTH B YCIOBMAX HEOIpeIesleHHOCTH. Pacuer puckoB. Pe3ynbTarhl
pacuetoB. OlLeHKa M aHAIU3 3KOHOMHYECKOH 3(PPEKTHBHOCTH, YCIOBHS W TOCIEACTBUS MPUHUMAEMBIX
OpPraHU3allMOHHBIX, HSKOHOMHMYECKMX U YIPABICHYECKUX peleHHH B o00mactd mnpodeccuoHanbHOU
JESATENBHOCTH.

4 O0beM yueOHO# JUCUUIIJIMHBI

O0beM TMCUMTLTHHBI
Bun yueOHo# padoThI Axax | Acp.
3E
4. 4.
O01mas TPy10eMKOCTh TUCIHHMILIHHBI 2 72 54
KonTakTHas padora — ayIMTOPHBIE 3aHATHS: 0,94 34 25,5
Jlekuuun - -
[Ipaktrueckue 3ausrus (113) 0,94 34 25,5
Jlabopartopusie pabots (JIP) - - -
CamocTosiTesibHasi padoTa 1,06 38 28,5
KonTakTHas camocrositensHas paboTa 0,2 0,15
1,06
CaMocCTOsTENbHOE U3YUYECHHE PA3/I€I0B AUCIUILIMHBI 37,8 28,35
Buja HTOrOBOro KOHTPOJIS: 3ader c oneHkoM
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AHHOTaNUA padoyell MPOrpaMMbl JUCHUINJIMHBI
«J1e/1I0BOM MHOCTPAHHBIHA A3BIK»

1. Heap aAuMcHUMIVIMHBI — TpHOOpeTeHHEe OoOydarouMMucs oOmeld, KOMMYHUKATUBHOW U
npoecCHOHANBbHOM KOMIIETEHIINM, YpOBEHb KOTOPBIX Ha OTHENbHBIX JTamax S3bIKOBOW MOATOTOBKU
MO3BOJISIET UCIOJIB30BaTh WHOCTPAHHBIN SI3BIK KaK B MPO(ECCHOHANTBHOM NEATENbHOCTH B cdepe AeT0BOro
oOmIeHus], Tak ¥ JUIs Lejed caMooOpa3oBaHUs, a TAaKXKe BBIINOJIHATH Pa3IUyHble BUAbI MPOGECCHOHATIBLHO
OPUEHTHPOBAHHOTO TIEPEBO/Ia B TPOU3BOICTBEHHON 1 HAyYHOH JIEATEILHOCTH.

2. B pe3yabTrare u3ydyeHUus JUCHHUILIHHBI 00yYAIOIIUIACA T0IKEH:

Obaaoams cleayOIUMU KOMIETECHIIMSIMU U UHAUKATOPAMH UX JOCTHUKECHUS.

VK-4.1; VK-4.2; YK-4.3; YK-5.1; VK-5.2; VK-5.3

3namo:

— OCHOBHBIE CIIOCOOBI COYETAEMOCTH JIEKCHYECKMX EJMHMIl U OCHOBHBIE CIOBOOOpA30OBATEIbHbIC
MO/JIENH;

— pyCCKHE SKBUBAJIICHTHI OCHOBHBIX CJIOB M BBIpQXKEHUH MPo(ecCHoHANbHOM pey;

— OCHOBHBIE TPUEMBI 1 METO/IbI peheprUpOBaHUS U AHHOTUPOBAHUS JINTEPATYPHI 110 CHEIHUATIbHOCTH;

— MACCUBHYIO U aKTHBHYIO JIEKCHKY, B TOM YHCJIE OOLICHAYYHYIO M CIEHUAIBHYIO TEPMHUHOJIOTHIO,
HEOOXO0IUMYIO JUIsl paOOThI HaJl TUTIOBBIMHU TEKCTAMU;

— IpreMbl paboThI C OPUTHHATILHOW JTUTEPATYPOU IO CIIEIIUATHHOCTH.

Ymems:

— BECTH JICJIOBYIO MEPEIUCKY HA H3y4aeMOM S3BIKE;

— paboTaTh C OPUTHHAIBHOM JIUTEPATYPOU MO CIEIUATILHOCTH;

— paboTatk co cioBapem;

— BECTH pEUYEBYIO JAESATEeNbHOCTh MNPUMEHHUTENBbHO K cdepe nenoBoi U mnpodeccruoHaIbHON
KOMMYHHKAITUH.

Braoemy:

— WHOCTPAaHHBIM SI3BIKOM Ha YpPOBHE JIEJIOBOTO M NPOPECCHOHATIHHOIO OOIICHHS, HAaBBIKAMHU H
YMEHUSMH PEUEBOM JICSITEIIBHOCTH TPUMEHHUTEIBHO K cdepe aemoBoil u  mpodeccruoHaaIbHOM
KOMMYHHKAITMH, OCHOBAMU MyOIHYHON peyn;

— ¢opMamu 1€NIOBOM MEPENHUCKHU, HABBIKAMU MOATOTOBKH TEKCTOBBIX JJOKYMEHTOB B YIIPaBJICHUYECKOMN
JeSITebHOCTH;

— OCHOBHOW MHOSI3bIYHON TEPMHUHOJIOTHEN CIIEIIMATIBbHOCTH;

— OCHOBaMH pedeprpoBaHUS U AHHOTHUPOBAHUS JINTEPATYPHI 1O CHEIIHATLHOCTH.

3. KpaTtkoe coaep:xaHue TUCHMILIHHBI

Pazgen 1. 'paMmaTiyeckHe aceKThl 1eJ10BOT0 00LeHUs] HA MHOCTPAHHOM sI3bIKe.

1.1 T'pamMmmarhueckue TPYAHOCTH HW3y4aeMOTo s3blka: BumoBpemeHHbIe (OpMBI TI1aroiga B
NEHCTBUTENLHOM 3ayi0re. (B MUCBMEHHON M YCTHOU peuu B cepe ASTOBOTO OOIICHUS. )

1.2 OcobGeHHOCTH yHOTpeOJeHUsI CTPAgaTEIHbHOTO 3ajloTa B YCTHOM pe4Yd B CHUTyalHsIX OHW3HEC
obOmenusi. Mupuautus. OOpa3oBaHue u ynorpeOiieHMe HHPUHUTHBHBIX OOOPOTOB B  JIEJIOBOM
KOPPECIOH ICHIUH.

1.3 OcHoBBI nenoBoi koppecmoHaeHuu. JlenoBoe mucbmo. TpeGoBaHHS K JEIOBOMY IHCHMY.
CniocoObl pacnooKeHUs TEKCTa B IEJIOBOM IHCHME.

1.4 TIlpaktuka ycTHOM peun mo TeMe «PedeBOi ATHKET JeloBOro OOIIEHUs» (3HAKOMCTBO,
IpeJICTaBICHNE, YCTAHOBJICHUE U MOJIIEpKaHNE KOHTAKTa, 3alpoc U cooOdIieHrne nHhopMaiuu, nodyxaeHmue
K JCHCTBUIO, BBIPAXKECHHE IPOCHOBI, COTJIACHS).

Paznen 2. Urenue, nepeBoa U 0COOEHHOCTH CIENUAJIbHOI OU3HEC JIUTEPATYPHI.

2.1 Jlekcudyeckre OCOOCHHOCTH JEJIOBOM JOKyMEHTalMu. TepMuHOJIOrHs OW3HEC JUTEepaTyphl Ha
U3Y4aeMOM SI3bIKE.

2.2 CTUIHMCTUYECKUE U JIGKCHUECKHE OCOOCHHOCTH sI3bIKA JENOBOTO OOIIEHUS. AKTHBHBIA H
MaCCUBHbBIA TEMaTUYECKUH CIIOBApPHBIN 3amac.

2.3 I'pammaTuveckre TPYAHOCTH MU3y4aeMoro si3bika. OCOOCHHOCTH YHOTPEOJICHUS! HENUYHBIX (OpM
rJ1arojia B JIeJI0BOM JTOKYMEHTAIIMH Ha aHTJIUHCKOM SI3bIKE (MIPUYACTHUsl, MPUYACTHBIE 000POTHI, FePYHINUMN).

2.4 N3yuyaroliee 4TeHUe TEKCTOB B chepe 1eT0BOro oOIeHUS.

Opranuzanus paboThl €O CHEIUAIbHBIMU cioBapsiMu. [loHsTHE O pedeprupoBaHMM TEKCTOB IO
CIEIHAIBHOCTH.
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Pa3nea 3. IIpodeccnonaibHasi KOMMYHHMKAINUs B cepe 1e10BOro 001eHHS.

3.1 IIpakTrka ycTHOM peun 1o TeMam: «IIpoBeneHne n1enoBoi BCTpeun», «3aKIOUYEHHE KOHTPAKTay.
YcrHblil 00MeH nHpopMareii: Y CcTHbIe KOHTAKThI B CUTYAIUAX JIET0BOTO OOIICHHS.

3.2 H3ywaromiee 4YTEHHE CIEHHAIBHBIX TEKCTOB. [Ipuembr paboTel co cimoBapem. CocTaBieHHE
pedepaToB U aHHOTAIHIA.

3.3 OsHakoMHTCIBbHOE 4YTEHHE II0 TeMmartuke: «B Oanke. ®DuHaHCHY, «JleOBBIE NHCHBMaX;
«YcrporictBo Ha paboty». Dopmbl AenmoBoro muchMa. [loHsATHe nenoBoil koppecmoHAeHImH. [Ipuemsl
pabotsl ¢ THTEpHETOM U 3JIEKTPOHHOM MOYTON B MPOIIECCE JICTOBOTO OOIIEHUS.

3.4 Tlpe3eHTarusi HAy4YHOTO MaTepHaia W Pa3rOBOpPHAs IMPaKTHKa JCJIOBOrO OOIIEHUS MO TeMaM:
«Texnonoruu Oyaymiero», «buzHec MPoeKThl B chepe XUMUU U XUMUYECKON TEXHOIOTHI».

4. O0beM yueOHOM JUCUUIJIMHBI

. O0BEM IUCITATIINHEL
Bun yaeOHO# paboThI
3E Axap. 4. Actp. u.
OO01mast TpyA0€MKOCTh JUCIUTIITUHBI 3,0 108,0 81,0
KonTakTHast padoTa — ayIMTOPHBbIE 3aHATHS: 0,9 34,0 25,5
[Tpaktuueckue 3ausatus (I113) 0,9 34,0 25,5
CamocrosiTesibHast padoTa 1,1 38,0 28,5
KonTakTHas camocTositenbHas pabota 0,00
1,1
CaMocTOATEIbHOE N3YUEHHE PA3ENIOB AUCLUIIINHBI 38,0 28,50
Buasbl koHTpOJIA:
Buo xonmpona uz Y11
9K3aMeH 1,0 36,0 27,0
KoHTtakTHas paboTa — MPOMEKYTOUHASI aTTECTALIHS L0 0,4 0,3
[ToaroroBka k 3K3aMeHy 35,6 26,7
Bua uToroBoro KOHTpoOJIA: IK3aMeH

AHHOTauA padoyell MPOrpaMMbl JUCHUINJIMHBI
«JlomoJIHUTEIbHbIE TJIAaBbl MATEMATHKH

1. leab AMCUMIUIMHBI - TIOJyY€HUE TMPEACTAaBICHUN 00 akTyaldbHBIX NMpoOjemMax HCIHOIb30BaHUS
CTaTUCTUYECKUX METOJOB B XMMHHM M XHMHUYECKOM TEXHOJIOTHMHM, a TAaKXE MPAKTUYECKas peanu3aius
OCHOBHBIX MOJIXOJIOB K aHAJIU3Y JIaHHBIX C HCIOJIb30BaHUEM BEPOSITHOCTHO-CTATUCTUYECKHUX METOOB.

2. B pe3yabTaTe u3yuyeHHus JUCUMILIMHbI 00y4aIOIIHUIACH 10JIKEH:
Obnadamye ClenyIMUMA KOMIETSHIMSIMI U WHIUKATOPAMU UX JOCTHKCHHUS
VK-1.1, YK-1.2, YK-1.3, YK-1.4 OIIK-5.3.

3HaTh:

- OCHOBHBIC TIPUEMBI M METOABI OOPa0OTKM CTATUCTUYECKONW WHGOpPMAIMK: pacu€T BBIOOPOUHBIX
XapaKTCPpUCTHUK C.Hy‘-IElfIHBIX BCJIMYUH, HCIIOJb30BAHUC CTATUCTUYCCKUX THUIIOTC3 i1 HNCPCHOCA
Pe3yIbTaToOB BHIOOPOYHOT0 00CIIE0BaHNS Ha T€HEPATbHYIO COBOKYITHOCTB;

—  METOJBI PETPECCHOHHOTO ¥ KOPPEJSIIIMOHHOTO aHAIIN3A,;
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- OCHOBBI JIUCIIEPCUOHHOIO aHAJIN3A;

- METO/IbI AHAJIN3a MHOTOMEPHBIX JTaHHBIX;

- 0a30ByI0 TEPMHUHOJIOTHIO, OTHOCSIIYIOCS K TEOPETUYECKOMY ONHUCAHUIO OCHOBHBIX MEPCIEKTUBHBIX
HaIpaBJIEHUH pa3BUTHs METOI0B 00paOOTKHU 3KCIEPUMEHTAIbHbIX JaHHbIX;
YMerTs:

- aHAIM3UPOBaTh M KPUTUYECKH OLIEHMBAaThb COBPEMEHHBIE HAyUHBIE JOCTHXKEHHS B OOJIACTU CBOMX
Hay4HbIX UCCIICI0BAHMIA;

- UCIIOJIb30BATh MOJyYEHHBIE 3HAHUS JUIsl peIlIeHUs] TPO(PECCHOHABHBIX U COLIMATIBHBIX 33/1au.
Bianers:

- 0a30BOM TEPMHUHOJIOTHEH, OTHOCSIIEHCS K CTaTHCTUYECKOM 00paboTKe SKCIepUMEHTAIbHBIX
JAHHBIX;

—  TPaKTUYECKUMHM  HaBbIKaMM  OOpaOOTKM  CTaTHCTUYECKOM  MH(OpMALMM C  HCMOJIb30BAaHUEM
MH()OPMAIIMOHHBIX TEXHOJIOTHH;

- METOJOJIOTUEN COBPEMEHHBIX HAYYHBIX MCCIICJOBAHUN, KPUTUYECKOM OLICHKOM IIOJIYYEHHBIX
PE3yJIbTaTOB, TBOPYECKUM aHAIW30M BO3ZHHMKAIOLIMX HOBBIX IPOOJIEM B 00IaCTH XUMHHM U XUMUYECKOU
TEXHOJIOTUHU.

3. Kparkoe comepxkanue Q1 CHUNIHHBI

Pa3zgen 1. OcHOBBLI MaTEMATHYECKOI CTATUCTHKH

OCHOBHbIE CTaTUCTUYECKHME METObl aHAIN3a SKCIEPUMEHTAIBHBIX JaHHBIX. THUIBI U3MEPUTEIbHBIX
mkan. [IpumeHenne UHPOPMAIIMOHHBIX TEXHOJNOTMM 1711 OOpaOOTKM pe3yabTaTOB OSKCIIEPUMEHTA.
[IpenBaputenbHas 00paboTka pe3yldbTAaTOB OSKCIEPUMEHTA: TIOCTPOCHUE AMIUPHUYECKON  (YHKITUU
pacnpenenenus, TUCTOTpaMMbl, KyMYJISThL. [lonyyeHne cTaTUCTHUECKUX OLIEHOK pachpeielieHHsl BHIOOPKHU.
CaolicTBa oneHOK. ToueuHble oLEeHKH. VIHTepBaJbHBIE OLIEHKHM INapaMmeTpoB pactpeneieHus. [Iposepka
CTaTUCTUYECKUX Tunore3. OcHOBHbIE NOHATUA. CxeMa npoBepku runores. [IpoBepka runore3 o paBeHCTBE
JUCIIEPCUH, O PaBEHCTBE MaTeMaTUYECKUX OkuaaHuil. [IpoBepka rumores3sl 0 BUAE 3aKOHA PaCIpeesICHHs
1o kputepuio x>— ITupcona. [IpoBepka THIOTE3 HeMapaMeTPUUECKUMHI METOaMH: KpuTepuii ManHa-YUTHH
U Kputepuii Buiikokcona. Beruucienue BpiOOpouyHOro Koadduimenta xoppessiuuu Ilupcona. Panrobie
koa(urments koppemsiiuu Crimpmena n Kenpamna. OneHka 3Ha9MMOCTH KOIDPHUITUEHTOB KOPPETAIUH.

Pasznea 2. CtaTucTHYEeCKHE METOIA AHAJIN3A JaHHBIX

JIucnepCUOHHBIM  aHAJINW3: TMOHATHE JHUCIIEPCHMOHHOTO  AaHajlu3a, OCHOBHBIE OIPENEIICHUS.
OpnodakTopHBIi W OBYX(AKTOPHBIA TUCTICPCHOHHBIA aHamu3. PerpeccuoHHbli aHanu3. JluHeliHas
perpeccusi oT ogHoro mnapamerpa. OleHKa 3HAYMMOCTH KO3((UIHMEHTOB ypaBHEHUS PErpeccHH M €ro
anekBaTHOCTH. Henuuelinas perpeccus.

Pazgen 3. CraTtucTuuyeckasi 00pad0oTKa MHOTOMEPHBIX JAHHBIX

[TonsTHE O METOAAX aHAIM3a MHOTOMEPHBIX JaHHBIX. HasHaueHue u KiaccupuKanus MHOTOMEPHBIX
MeTOJ1I0B. OCHOBBI KOPPESALMOHHOTO M KOBAapHAIlMOHHOIO aHajau3a. MHOTOMEPHBIN PEerpecCUOHHBIN
aHanm3. MeTOoJbl CHIDKCHUS Pa3MEPHOCTH: METO]I TJIaBHBIX KOMIIOHEHT W (akTOpHBIM aHamu3. OCHOBHBIC
MOHSITHS M TIPEIONIoxKeHusT pakTopHoro aHanmuza. OOmuit anroputM. OCHOBHbBIE 3Tarnbl (PAKTOPHOTO aHANM3A.
OcHoBHBIE MeTONBI KiaccupuKanuu. JIMCKpUMUHAHTHBIA aHami3 OCHOBHBIC TMOHATHS W TPEATIONOKEHHS
JUCKPUMHHAHTHOTO aHaiu3a. [IMCKpMMUHAHTHBIM aHAIM3 Kak MeTon kiaccudukarmu oobekToB. KimactepHbrit
aHamms. OOImmas XapakTepHUCTUKA METOJOB KIACTepHOro aHanmu3a. Mepbl cxoacTBa. Hepapxudeckwii
KJacTepHbeli aHanmu3. Merton k-cpemnux. Kpurepun kadectBa knaccudukaruu. [lepcnekTuBBl pa3BUTH
CTaTHCTUYECKUX METOJ0B 00pabOTKU IKCIIEPUMEHTATBHBIX TAHHBIX.

4. O0beM y4eOHOH JUCHUIIMHBI

Beero Cemectp
Bun yuebnoi paboThl 2
3E Axag. 4. 3E Axan. 4.
O01mas TPy10eMKOCTh TUCHHUIIHHBI 2 72 2 72
KonTakTHasi padora — ay1MTOPHbIE 3aHATHS: 0,94 34 0,94 34
Jlexun 0,44 16 0,44 16
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[Tpaktuueckue 3austus (113) 0,5 18 0,5 18
CamocTosiTesbHasi padora 1,06 38 1,06 38
KonrakTHas camocrositenbHas pabota 0,2 0,2
1,06 1,06
CamMOCTOSITETbHOE U3YUYEHUE PA3/ICNIOB TUCIIUIIIIUHBI 37,8 37,8
Bua KoHTpOJIA — 3a4eT
Bua uToroBoro KOHTpoJIsi: 3auer
Cemectp
Bun yuebnol paboThl Beero 2
3E Actp. u. 3E Actp. u.
O0mas Tpy10eMKOCTh JMCIUILIHHbI 2 54 2 54
KonTakTHasi padora — ay1MTOPHbIE 3aHATHS: 0,94 25,5 0,94 25,5
Jlexmuu 0,44 12 0,44 12
[Tpaxtrueckue 3anstus (113) 0,5 13,5 0,5 13,5
CamocrosiTesibHas padoTa 1,06 28,5 1,06 28.5
KoHnrtakTHas camocTosTenbHas pabora 0,15 0,15
CamocTrosiTenbHOE U3YUYEHHE PA3/IeNIOB JUCITUILIMHBI 1,06 28.35 1,06 28,35
Bua KoHTpOJIA — 3a4eT
Bua uToroBoro KOHTpoJIs: 3auer

AHHOTaNUs padoyeil NPOrpaMmMbl JUCUUILIIMHBI
«Teoperuyeckne 0OCHOBBI TEXHOJIOTHH HAHOMATEPHATIOB

1 Heab AMCHUIUIMHBI — IPUOOPETEHUE 3HAHMIA, YMEHUI, BIaJeHui 1 (OpMUPOBAHUE KOMITETCHIIUI
B 00JIaCTH OCHOB TEXHOJIOI'MHM HAHOMAaTEPHAJIOB.

2 B pesyabTaTe H3y4eHUs1 JUCHHUILUINHBI 00y4al0Iuiics Mo mporpaMMe 0akajJlaBpuaTa J0JIKeH:

Obnadamye cleayomUMU KOMIIETEHIIMAMU U UHIUKATOPaMH UX JTOCTUKEHUS:

OIIK-4.1; OIIK-4.2; OIIK-4.3; OIIK-5.1; OIIK-5.2; OIIK-5.3; OIIK-7.1; OIIK-7.2; OIIK-7.3

3namey:

- COBPEMEHHbIE HAyyHble JIOCTUXKEHHUS U MEPCIEeKTUBHBIE HalpaBieHUs paboT B 001acTu
($U3NUECKUX U XUMUYECKHUX CBOMCTB HAHOMATEpPHAJIOB;

- COBPEMEHHBIE NPEJICTaBICHUS O (QU3NKO-XMMHUYECKMX MEXaHU3MaxX M Ipolieccax, MPOTEKAIOLINX
IIPU UCIOJb30BaHUU HAHOMATEPUAIIOB;

- IPOTHO3UPOBAHUE Pa3BUTHs (DYHKIMOHAJIBHBIX HAaHOMATEpUAJIOB HA OCHOBE HX (PU3MUECKUX U
XUMUYECKHX CBOMCTB.

Ymems:

—MpPOBOAUTh AHAIM3 HAY4YHO-TEXHMYECKOH HH(poOpManMHM, B OOJACTH OCHOB TEXHOJOTHH
HAaHOMAaTEPHUAJIOB;

—IPUMEHSTh TEOPETUYECKHE 3HAHUS (PU3UKO-XUMHUECKUX CBOMCTB COBPEMEHHBIX U NEPCIEKTUBHBIX
HAaHOMATEpPUAJIOB JUIsI pELICHUS MCCIENOBAaTEIbCKUMX W IMPUKIAJHBIX 3a4a4, B TOM 4YHUCIE B
MEXIUCLUIUTMHAPHBIX 00JIACTSIX.

Braoemy:

- HaBplKaMM pal0OThl C HAayYHO-TEXHUYECKOM, CIpPaBOYHOM JHUTEpPaTypoll U 3JIEKTPOHHBIMHU
pecypcamu, 3aTparuBaOIUMH (yHJAMEHTAJIbHBIE M TPAKTUYECKHUE AaCIHEKTHl CO3JaHUS COBPEMEHHBIX
HAaHOMAaTEPHUAJIOB;

- CIOCOOHOCTBI0O K KPUTUYECKOMY aHAIM3y U OIIGHKE COBPEMEHHBIX HAy4YHBIX JIOCTHKCHMH,
BBISIBJICHHIO IIPOOJIEM M (POPMYIHPOBAHUIO MOAXOIOB JUIsl PELICHUS UCCIIEAOBATENbCKUX M MPAKTUUYECKUX
3aja4 B 00JIaCTH HAHOTEXHOJIOTUU U HAHOMAaTEpPHAJIOB.
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- MeToJaMH pabOThl € HAYYHO-TEXHHYECKOH, CHpPaBOYHOW JIUTEPAaTypod M  3AJIEKTPOHHO-
OMONIMOTEUHBIMH pPECypCaMHM IO TEOPETHYECKHMM M TEXHOJOIMUYECKHM acleKTaM (PU3MKO-XUMUYECKUX
CBOMCTB U XUMUYECKON TEXHOJOTUHA HAHOMATEPHUAJIOB;

- HaBBIKAMH HAXO0XXICHUS U HUCIIOJIB30BAHMS CIIPABOYHBIX JIUTEPATYPHBIX JaHHBIX M KOMIIBIOTEPHBIX
0a3 1aHHBIX 110 COCTaBY, CTPYKTYpEe U PU3NKO-XUMHUECKUM CBOHCTBAM OCHOBHBIX THIIOB ()YHKIIMOHAJIBHBIX
Y KOHCTPYKIIMOHHBIX HAHOMATEPHAJIOB.

3. Kpartkoe coaep:xaHue TUCHHUILIHHBI

Pa3zpen 1.

1.1. Beenenne. CoBpeMeHHOE COCTOSIHUE, MPOOJIEMBI M MEPCIIEKTUBBI Pa3BUTHSI HAHOTEXHOJIOTUU U
HaHOMaTepuayioB. VIcTopust pa3BUTHS HAYKH O HAHOMAaTepHallax U HAHOTEXHOJIOTMH. BKiax oTeuecTBEHHBIX
yueHbIX. Oco0ble pr3nuecKrue 1 XUMHUYECKHE CBOWCTBA HAHOOOBEKTOB U HAHOCTPYKTYPHUPOBAHHBIX CHCTEM.
Pasmepnbiii 3¢ dext. 3aBUCHMOCTh CBOMCTB OT pa3Mepa CTPYKTYPHBIX 3JIEMEHTOB Marepuaja (JacTwil,
KJIACTEPOB, 3€peH) M TposiBieHHe pa3mepHoro s¢pdekra. OcobeHHocTn aAUDPYy3MOHHO-KMHETHUECKUX
IpoleccoB B rerepoda3HbIXx CcUCTeMaXx C HaHOCTpyKTypamu. CrocoObl cTaOmiIM3anuyl HAHOYACTHII.
Pa3zmepubie 3¢ (heKThl B KUHETHKE.

1.2. Hanomarepuassbl B 3eKTpoHUKE. [10TynpOBOJHUKOBBIE HAHOCTPYKTYPBI: KBAHTOBBIE SIMbl, HUTH
U Toukd. OcOOEHHOCTH TOBEICHHUS 3JIEKTPOHA B HAHOCTPYKTypax. IlodydeHne m mpuMeHeHHe KBaHTOBBIX
TOYEK. OMNUTaKCHs. MexaHu3Mbl 00pa3oBaHUS KBAHTOBBIX Touek. CBepxpemerku. DopmupoBaHue
NOJYIPOBOJHUKOBBIX ~MHTErpaibHbIX MukpocxeM (MMC). Jlutorpadusi. KBaHTOBBI TpaH3UCTOP.
KBanTOBBII J1azep. KBaHTOBBIN KOMIIBIOTED.

1.3.  ®u3MKO-XMMHYECKHE  OCHOBbl  IIOJIyYEHHUS  HAHONOPOUIKOB,  HAHOCTPYKTYp H
KOHCOJIMIMPOBAaHHBIX HaHOMaTepuasioB. OCHOBHBIE METONBI MOJYydeHUs HaHomaTepuanoB. [lomydeHue
HaHonopowKkoB. Meroz I'neiitepa. Bkilax COBETCKUX YyYEHBIX B COBEpPLICHCTBOBAHME METOJOB IIOJIYYEHUS
HaHoMmaTeprayioB. CTaOMIBHOCTh HAHOMOPOIIKOB. METO/bI MHTEHCHBHOW IUIACTUYECKON nedopmariuu.
Texnonoruu 3D-neuatu (3D-Printing),

Pazpea 2.

2.1. Kowmmo3unuoHHbsle HaHoMmartepuainbl. Knaccudukanus KOMIO3MIMOHHBIX —MaTepUAJIOB.
OCHOBHBIE TUIIBI CTPYKTYP KOMIO3UIIMOHHBIX MaTEpUaIoOB. XapaKTEPUCTUKA HAMOJHUTENECH. DU3MUYECKHUE U
XMMHYECKHE CBOMCTBA HEOPTaHUYECKUX U OPraHUYECKUX KOMITO3ULIMOHHBIX MaTEPHAIIOB.

2.2. MexaHn4eckHe CBOMCTBA HaHOMaTepuanoB. [I[poYyHOCTH, MIACTUYHOCTh U APYrU€ MapaMeTphl,
ONpEACIAIONNE MEXaHUYECKHE CBOMCTBA HAHOMATEpUalIOB. AHU30TPONUS MEXAHUYECKMX CBOMCTB.
Bnusinue mopdosnoruu, CTpyKTypbl HAHOYACTHUI[ HA MEXaHHYECKHUE CBOMCTBA. BiusHUE HAaHOCTPYKTYp Ha
MEXAHUYECKUE CBOMCTBA HAHOKOMIIO3UTOB. BinsHuMe oOpueHTalMM aHU30TPONHBIX HAHOYACTHUI[ Ha
MEXaHUYECKHUE CBOKMCTBA HAHOKOMIIO3UTOB.

2.3. Aare3ust HaHOMaTEpHUAJIOB Ha PAa3IMUHBIX MOBEPXHOCTSX. ANI€3MOHHAs IPOYHOCTh COEANHEHMUS
«aare3uB-cyocTpar». @akToOpbl, BIUAIONIME HA BETUYUHY a/IT€3MOHHON MPOYHOCTH. MeTo/Ibl onpeaeeHus
aarezud. OmpeneneHue  aiare3ud HAHOYACTULl NYyTEM  MOJEIMpPOBaHUA. AAre3us IJIEHOK H
HAaHOCTPYKTYPUPOBAHHBIX (HAHOKOMIIO3UTHBIX) MOKPHITHHA. Teopuwm anre3uu. [IpUYUHBI MOBBIIICHHOMN
aAre3ud HaHOYACTHI. BnusHHe M30bITKa MOBEPXHOCTHOM HHEPTUM Ha aJAre3MOHHOE B3aMMOJCHCTBHE
HAHOYACTHII. 3aBUCUMOCTh aire3UH OT MOP(OIOTHH HAHOUACTHLI.

3. O0beM y4eOHOI JUCUMIIIHHBI

O0beM TMCUMTLTHHBI
Buna yueOHo# padoThI Axax, | Actp.
3E
4. 4.
O01mas TPy10eMKOCTh TUCHHUIIHHBI 6,0 212 162
KonTakTHas padora — ayIMTOPHBbIE 3aHATHS: 1,88 68 51
B TOM 4HcJIe B GopMe NPAKTHYECKOH MOATOTOBKH 0,11 4 3
Jlexnn 0,94 34 25,5
B TOM 4HcJie B (hopMe MPAKTUUYECKON MOJITOTOBKU - - -
[Tpaktrueckue 3anstus (113) 0,94 34 25,5
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B TOM 4HcCIe B popMe MPAKTHUECKON OTOTOBKU 0,11 4 3
Jlabopartopusie pabots (JIP) - - -
B TOM 4HcCIIe B popMe MPAKTHYECKON OTOTOBKU -
CamocTosiTesbHasi padora 3,12 108 84
KonrtakTHas camocrosiTenbHas pabota

CaMocCTOsITENIbHOE U3YUYEHUE PA3AEIOB IUCIUIIIMHBI 3,12 108 84
Bua uTOoroBoro KOHTpoJIsi: IK3aMeH
IK3aMeH 1 36 27
KonrtakTHas paboTta — mpoMe)XKyTOUHAs aTTECTAIHS ] 0,4 0,3
IToaroroBka K 3K3aMeHy. 35,6 26,7

5.2 IucuunjanHbl 4acTu, GopMUpPyeMoii yYHaCTHUKAMHU 00pa30BaTeJIbHbIX OTHOLIEHUH (00s13aTeJIbHbIE
BApPUATHBHBbIE TMCUHUILIHHBI)

AHHOTauA padoyeil MPOrpaMMbl JUCHUINJIMHBI
«KBanTroBasi MexaHHKa»

1 Heap nucuMnjanHbl — NpuoOpeTeHNUE CTyIEHTAaMH 3HAHUN MO OCHOBHBIM pazfenaM (pU3uKd U
YMEHHIO TIPUMEHSTh UX B JPYTUX €CTECTBEHHOHAYYHBIX JAUCIUTUIHHAX.

2 B pe3yabTaTe n3y4eHHs IMCHUILIHHBI 00YYAIOIIUICS 10JIKEH
Obnadams CIeTYyIONTUMA KOMITETCHIIMSIMHA U UHIANKATOPAMH MX JOCTHKCHHUS:
VK-1.2, [IK-1.1, I[IK-3.1, TIK-3.2..

3namu:

- u3nUecKre OCHOBBI MEXaHUKH, CTATUCTUYECKON (DU3UKH U KBAHTOBOH (DU3HKU;

- CMBIC]T (PYHAAMEHTAIBHBIX (PU3MUYECKUX 3aKOHOB, IPUHIUIIOB U TIOCTYJIATOB; UX (HOPMYIHPOBKHU U
TpaHUIIB TIPUMEHUMOCTH;

- CBS3b LIMPOKOTO Kpyra (hpu3MuecKux SBJICHUN C (QpyHIaMEHTaIbHBIMH MPHUHLIMANAMH U 3aKOHAMHU
busuky;

- OCHOBHBLIC MCTOABI PCHICHHUA 3a1a4 IO OIMMCAHUTIO q)HBH‘-IGCKI/IX }IBHCHHﬁ;

- METObI 00PaOOTKH PE3YyIHTATOB (PU3UIECKOTO IKCIIEPUMEHTA.

Ymems:

-IPUMEHATh TEOPETUYECKUE 3HAHUSA U SKCIIEPUMEHTAJIbHBIE METOJIbl MCCIEAOBAHMS MPH PELICHUU
pod)eCCHOHANIBHBIX 3a71a4;

-IIPOBOJIUTH PACUETHI, OCYLIECTBIATH aHAINU3 U HA OCHOBE 3TOTO JIeNIaTh 000CHOBAaHHBIE BHIBOJIBI;

- aHAJIM3UPOBATh PE3yJIbTaThl HAOMIOACHUN U SKCIEPUMEHTOB C IPUMEHEHHEM OCHOBHBIX 3aKOHOB U
NPUHIUIOB (PU3NKH;

- OTNpEAENATh XapakTep (PU3NUECKUX MPOILIECCOB MO KOMILIEKCY IKCIEPUMEHTaIbHOW MH(pOpMau
IpY IOMOIIU IPahUKOB, TAOIUI U YPAaBHEHUIA;

- TIPEACTABISITH 00Pa0OTAaHHYIO AKCIIEPUMEHTAIBHYI0O U TEOPETHYECKYI0 MH(POPMAIIMIO B YCTHOW U
NUCbMEHHOW (hopMe, B TOM YHCIIE C UCIIOJIB30BAHHEM COBPEMEHHBIX KOMITBIOTEPHBIX TEXHOJIOTHA.

Braoemy:

- HaBBIKAaMU 0OOOCHOBAHHUS CBOUX CY)KJCHHUI U BBIOOPA METO/1a UCCIICTOBAHMS.

3 KpaTrkoe coaep:kanue IUCHUNIHHBI

Paszoen 1. Cywnocmo K8aHMOBOL KOHYENYuu 8 UCC1e008aAHUU 3AKOHO8 NPUPOObI.
KBantoBomexanuueckue moctynarbl. CoOcTBeHHbIE (YHKIMH M COOCTBEHHBIC 3HAYCHHS
KBAaHTOBOMEXAaHUYECKUX OMEpaTopoB.  BbIpoxaeHHbIE COOCTBEHHBbIE 3HAUEHHUA. YCJIOBUS TOJTHOTHI

COOCTBEHHBIX (DYHKIMI KBAaHTOBOMEXAHWYECKHX omeparopoB. OOmiee pemeHHe HeCTalMOHAPHOTO
ypaBHenus lllpenunarepa . BomHoBas ¢yHkius u ee unreprnperanus. Teopema Dpendecta. CoOCTBEHHBIE
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GyHKIIMM W COOCTBEHHBIC 3HAYCHUS OINEPATOPOB SHEPTUM U HMITYJIbca M HMX CBOWCTBA. Y CIIOBUS
HOPMHUPOBKH COOCTBEHHBIX (YHKIIMI OrlepaTopa UMITYJIbCca B CIydasx OrpaHUYEHHOTO U HEOTPaHUYEHHOIO
npoctpanctBa. [IpencraBnenue (pas3nokeHHE) MPOU3BOIBLHOM BOJIHOBOW (YHKIIMM MO COOCTBEHHBIM
(GYHKIUSAM TPOM3BOJIBHOIO KBAHTOBOMEXAHHWYECKOTO OIeparopa, OOsajgaroniee CBONCTBOM MOJHOTHI U
opToHOpMHUPOBaHHOCTU. COOCTBEHHBIE (YHKIMH M COOCTBEHHBIC 3HAYCHHS OIEepaTropa KOOPIUHATHI.
Henbra-pynknus Jlupaka u ee cBoiictBa. Dypre-o0paz aenbTol-pyHknuu [lupaka. Kommyrtatopsr u
AHTUKOMMYTATOPbI B KBAHTOBOM MEXaHUKE M HUX CBA3b C 3aKOHAMU COXpaHEHHs. MaTpuipl U HuX
cBoiictBa. HyneBasi, enuHuuyHas u moctosiHHas MmaTpuubl. lllnyp, merepmuHanT u oOpaTHas Marpuiia.
OpMHTOBBl W  YHUTapHble MATpULbl, HUX CBOWCTBA. /JlMaroHanuzauuy MaTpull C TOMOLIBIO
KBAaHTOBOMEXaHWYECKUX TpeoOpazoBanuii. [IpencraBneHre BOJHOBBIX (QYHKIMI B BHJAEC YHUTAPHBIX
matpull. KoopaunaTtHoe mnpencTtaBieHue wmaTpunbl 3Heprund. (CBOWCTBA MHTETPAIbHBIX 3PMUTOBBIX
OIIepaToOpoOB. YpaBHEHHUS ABIDKEHHS B ONEpaTOpHOM M MarpuuHoi (opmax. Kiaccudeckue ypaBHEHHS
Jlarpamka m ['amMunbTOHA, Kitaccmueckue W KBaHTOBble ckoOku Ilyaccona. KBaHToBaHME KIacCHYECKOM
cucrembl. KBaHTOBasg Teopus BO3MylleHHMH. Bo3myieHus, He 3aBucsmue oT BpeMeHU. CeKyispHoe
ypaBHeHUE. Bo3myIienus, 3aBucsmre OT BpEMEHU U UX MPEJCTaBlIeHUs B MaTpu4yHoi (opme. J[BrkeHue
YaCTHUIbl B MPOU3BOJBLHOM 3JIEKTPOMArHUTHOM Tmoze. OmnpeneneHne MOMEHTa UMIYJbCca B ONEPATOPHOM
BUJIE U €ro KOMMYTaropbl. COOTHOIIEHHMS MEXAY MATPUYHBIMU JJIEMEHTAMU KOMIIOHEHT MOMEHTa
umnynbca. CoOCTBeHHbIE 3HAUeHHs MU COOCTBEHHbIE (DYHKIMU OIEpaTopa MOMEHTAa M €ro KOMITOHEHT.
MaTpu4HOe peACTaBICHUE MOMEHTA UMITYJIbCA U €r0 MPOEKIHUH.

Pazoen 2. Toscoecmeennvle uacmuybsl u CHUH.

CuMMeTpUYHbIE W aHTHCHUMMETPHYHBIC BOJHOBBIE (YHKIMM W WX JIMHEWHbIE KOMOWHAITHUH.
CnuHOBBIE MaTpHIBI M COOCTBEHHBIC CIWHOBBIE (YHKIIMU dJIEKTpoHA. [IpHHIMI TOXIECTBEHHOCTH
OJIMHAKOBBIX YacTHUIl. ATOM M MEpPUOAUYECKas cucTeMa 3i1eMeHTOB MenpaeneeBa. CIMHOPHI KaK JTUHEHHBIC
npeoOpa3oBaHMsl CIUHOBBIX (PYHKIIMKA JIBYX M TPEXDJIEKTPOHHBIX CHCTEM. BbruncieHne cOOCTBEHHBIX
3HAYEHUI OMepaTOPOB KBAAPATa MOJTHOTO CIIMHA CUCTEMBI IBYX U TPEX JIEKTPOHOB U €r0 MPOEKIIUH.

Pasoen 3. Keanmogomexanuueckoe onucanue coCmosaHuti amomoa.

Atom Bonopoaa. CoOGcTBeHHbIe (DYHKIIMM M COOCTBEHHbIE 3HA4YEHHs orepaTopa ['aMuibTOHA ISt
aToMa BOJIOpPOJIa U BOAOPOAONOJO0HBIX aTOMOB. METOJ] CaMOCOTJIaCOBAaHHOTO MOJIS M €ro MPUMEHEHHE K
atomy renus. [Ipubmmkenus Xaptpu-Doka. BapuannoHHblii MeTon. YdeT oOMEHHOTO B3aMMOJICHCTBHS
AIIEKTPOHOB B MPHUOIMKEHUH CaMOCOTJIACOBAHHOTO TOJIs Jist aToMa renus . Cxema LS- cBszeit st nerkux
anemeHTOB. Cxema JJ -cBs3el IIsl TSDKETBIX 3JIeMEHTOB. YpaBHeHne Tomaca-Depmu. BomHoBbie QyHKIINMN
BHEITHUX 3JIEKTPOHOB BOMH3M sapa. Marpuia miotTHocTy. OnpeeieHrne KBaHTOBOMEXaHUYECKIX KyOUTOB.
Omnpenenenne YUCTHIX U CMENIAHHBIX KBAHTOBBIX COCTOSIHUM KYOMTOB Yepe3 BOJHOBBIEC (YHKIIUU U MATPUILY
mwioTHOCTA. OCHOBHBIE BHJBI OJHOKYOMTOBBIX KBAaHTOBBIX oOmepanuid: (a3oBbIii BEHTHUIb, MaTpPHIIA
npeoOpa3zoBanusi Anamapa, oneparop- uaBepTop NOT. CoctosiHME OBYXKYOUTOBBIX cucTeM. KBaHTOBas
KOT€PEHTHOCTh BEKTOpOB cocTosHus. HWHTepdepomerp Maxa-3eHnepa M ero OINUCaHHE Yepes
OJIHOKYOHTOBBIE KBAaHTOBBIE onepanuu. J[ByxKyOUTOBbIe KBaHTOBBIE onepanni. CMelaHHbIe U 3aIlyTaHHbIE
COCTOSTHUSI KBAHTOBBIX CHUCTEM M WX OMUCAHUE C IMOMOIIBI0 MATPHIIBI TUIOTHOCTH ABYXKYOUTOBBIX CHUCTEM.
BekTop cocTosiHUSI IBYXKYOMTOBBIX CHCTEM M €r0 pas3ioKeHHe Mo O0a3ucHbIM (QYHKIUSIM KyOUTOB
(paznoxenue llmuara). DuTpornusa ¢on Hoiimana um ee cBA3b C MaTpUIECH IUIOTHOCTH JIBYXKYOHUTOBBIX
cucteMm. Yuncna llImunara nns pepMroHOB U GO30HOB NP ONPEAETCHUN TUIIOB COCTOSIHUM JBYXKYOHTOBBIX
CHUCTEM.

4 O0beM yueOHOI AMCHUITUHBI — BCE BUBI Y4eOHOU paboThl, 3.€. U Yachl JJis TaOIuIbl OepyTcs
u3 yueonoro miana (YII) u PTIJI.

O0BpeM U CIUIIIINHEI
Bup yueOHoii padoTbl Axan, | Acip.
3E
4. 4.
OO0masi Tpy10€eMKOCTh 1M CHUTITHHBI 3 108 81
KonTakTHasi paboTra — ayIMTOPHbIE 3aHATHS: 0,9 34 25,5
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B TOM 4HcJIe B (popMe NPAKTHYECKOH OATO0TOBKHU
(npu nanuuuu)

Jlexnn 0,45 17 12,7
B TOM 4YHCJIe B (hopMe MpaKTUUECKOU MOATOTOBKH (1npu HAAUYUL) - - -
[Ipaktuueckue 3austus (113) 0,45 17 12,8

B TOM 4YHCJIe B (hopMe MpaKTUUECKOU MOATOTOBKH (1npu HAAUYUL) - - -
Jlabopartopusie pabots (JIP) - - -
B TOM 4HcCJIie B (hOpMe MPAKTUIECKON MOJTOTOBKY (npu Haiuyuu) - - -
CamocTrosiTesqibHasi padora 1,1 38 28,5
KonTakTHas camocrosiTenbHas paboTa

(AmmK u3 VII ons 3au / 3au4 c oy.) ¥ 0.4 0.3
CaMocTosiTenbHOE U3YUCHUE PA3ACTIOB TUCIUIUTHHEI (U1u Opyeue ’

. 37,6 28,2
BUObL CAMOCOSMENLHOU PAOOMbL)
Bua koHTpoJs:
JKk3ameH (eciu npedycmompen YII) 1 36 27
KonrtakTHas paboTta — mpomMe)XKyTOUHAs aTTECTAIHS 1 0,4 0,3
IToaroroBka K 3K3aMeHy. 35,6 26,7
Bua uToroBoro KOHTpoJIsi: IK3aMeH

AHHOTauA padoyell MPOrpaMMbl JUCHUIJIMHBI
«JeMeHTbI KpucTasiorpadpumn»

1 Heab AMCUMNIMHBI — TPUOOPETEHNE 3HAHUHM, YMEHUN U (pOpMUPOBaHHE KOMIETEHIUH B 001aCTH
TEOPUM W MPAKTUKH HUCIOJIb30BAHUSA KpHUCTAIOrpaQUU M CMEXKHBIX JUCLUIUIMH, TPUMEHEHUS
KpHUcTaorpadu4eckux 3HaHUU JJIs1 HAIIPABJICHHOTO NMPOEKTUPOBAHMS HAHOMATEPHAJIOB.

2 B pe3yabTaTe u3yuyeHHUs JUCUMILIMHBI 00y4aIOIIHUIACH 10JIKEH:

Obnadamye cleayOMUMU KOMIIETEHIIMAMHU U UHIMKATOPAMH UX JTOCTHUKECHUS:

ITK-1.1; [IK-1.2; TIK-3.1; TIK-3.3

3namey:

- COBPEMEHHOE COCTOSTHHE U NIEPCTICKTUBHBIC HAIIPaBIEHUs paboT B 00J1acTH KpUcTaiorpapuu;

— METO/IbI IPEACTABICHUS CHMMETPHUYECKUX ONEpPaIii U 0COOEHHOCTH B3aUMOJICHCTBHUS HIIEMEHTOB
CUMMETpPHH;

— CII0COOBI 3a/1aHUS Y3JI0B, PAZOB U INIOCKOCTEH KPUCTAITMUYECKON PeIIETKY;

— THUIBI IPOCTPAHCTBEHHBIX PEIIETOK, CIIOCOOBI IOCTPOCHUS IT'PpaQHKOB IPOCTPAHCTBEHHBIX TPYIIII;

— CBA3b (POPMBI KPUCTAIUIOB C UX CTPYKTYPOH M CIIOCOOBI yrpaBieHus: GopMOi KpUCTAIIIOB.

Ymemy:

- TPEICTaBIATh CUMMETPUYECKHE ONepalvy, CTPOUTh I'padUMKu MPOCTPAHCTBEHHBIX U TOUYCUHBIX
IpynIl CAMMETPHH;

- 3aJaBaTb WMHACKCHI Y3JIOB, PSAOB M IUIOCKOCTEH KPUCTAUIMYECKOM PEMIETKH, OCYIIECTBIATH
npeoOpa3oBaHMs MHICKCOB;

- MNPOBOAWUTH  AHANU3  PE3YIbTaTOB  OSKCIEPHUMEHTAJIBHBIX  HCCICNOBAHUNH  CTPYKTYpHI
KPUCTANINYECKUX MAaTEpUAJIOB, B TOM YHCJIe HAHOMATEpHAJIOB;

- (opmynupoBaTh TpeOoBaHMA K (HhOpME KPUCTAIIIOB U YCIOBUSAM MX 00pa30BaHMs I JOCTHXKEHUS
TpeOyeMbIX (U3MUECKIX CBOMCTB MaTepuraa;

- TPOBOJAUTH aHAIHM3 HAYYHO-TEXHUYECKOH MH(pOpMalNH, 3aTparuBaroniei npodiemMy npuMeHeHUs
KpHUcTaorpau4eckux 3HaHU| K pa3pabOTKe HOBBIX U MEPCIEKTUBHBIX HAHOMATEPHUAJIOB;

- TNPHUMEHATh TEOPETHYECKHE 3HAHHs KpHCTaUiorpaduu JUid PpEILICHUS HCCIIECAOBATENbCKUX |
IPUKJIAJHBIX 33/1a4, B TOM YHCIIE B 00JIACTH HayKH O HAHOMATepUanax U HAHOTEXHOJIOTHH.

Braoemy:

— HaBbIKaMM HCIOJb30BAHUSA KpHUCTaIorpadpuyeckoro Qopmanusma [Uid ONUCAHMS peaTbHOMN
CTPYKTYPbI KPUCTAJLIOB,;

— HaBblKaMM pabOTBl C HAy4YHO-TEXHHYECKOH, CIIPaBOYHOM JIUTEPAaTypol U 3JIEKTPOHHBIMHU
pecypcamu, — 3aTparuBalOIlUMH  (yHOAMEHTAJIbHblE M NPAKTUYECKHE  aCleKThl  IPUMEHEHUs

33



KpHUCTaIorpaduu U CMEXHBIX TUCIHUILIINH;

— METOJOJOTMYECKUMH MOAXO0IaMHA U HAaBBIKAMH BBISIBJICHUS B3aUMOCBS3EH CTPYKTYpPBI, CBOWMCTB U
TEXHOJIOTHH MOITYYEHHSI KPUCTAUINYECKUX MAaTEPUAIIOB, B TOM UMCJIE HAHOMATEPUAIIOB;

— HaBBIKAMM OCBOEHUS M IPUMEHEHMS HOBBIX METOJOB HCCJIENOBAHUS BHYTPEHHETO CTPOCHHS
KPUCTAIIMYECKUX MaTEpUAJIOB.

3 Kpartkoe coaep:xaHue JUCUMILIHHbI

Pa3neu 1. Toyeunsle rpynnsl CHMMeTpUH

OcHoBHbIE MOHATHS W NPOENMPOBAHHE KPHUCTANIOB. 3HAUCHHE M 33/a4d KpUcTauiorpadguu B
NPUMEHEHNH K HayKaM O HaHOMAaTepualaXx W HAHOTEXHOJOTMU. Buasl mpoekiuil, HCIOIb3yeMblE B
Kpuctamorpaduu, ux nocrpoenue. [IpenmymiecTsa u HEJOCTATKH CIIOCOOOB MPOCLUPOBAHMUSL.

CuMMeTpUsi KPUCTAJLIOB. DJIEMEHTHl M ONEpaluyd CUMMETPUH. DJIEMEHThl CUMMETPUHU IEPBOTO
pona. DIeMeHTBhl CUMMETpuH BTOporo pona. Croxsble ocu cumMmerpur. OOO3HAUYECHHE SJIEMEHTOB
cumMmeTrpur. CrnocoObl TPENCTAaBICHUS CHUMMETPHUYECKUX Omepanuii. B3anmmonelcTBHE DIIEMEHTOB
CUMMETPUH; OCeBasi TeopeMa Disiepa.

DJIeMEeHThI TEOPUH IPYII U TOYeYHbIe IPYIIIbI CHMMETPHUH. ['pyNnoBsle akCHOMBI, IOCTPOEHUE
tabmuipl (kBaapara) Keinm; rpynmoBeie cBoiicTBa. BbiBoj TowyeuHbIX Tpynn cummerpuu. OOo3HaueHue
TOYEUHBIX TPynn cuMMmeTpuu B cumBoiiuke bpase, IIsudimca u I'epmana-Morena. KoopaunaTHbie
cHCTeMBbI B KpHucTamorpaduu. Kareropun u CHHTOHHM KPUCTAIOB. Y CTAHOBKA KPUCTAUIOB.

Paznea 2. Ilpoctbie gopmbl 1 MOp(OreHe3 KPUCTAILIOB

Metoabl KpucTa/LIOrpaguyeckoro MHAUNUPOBAHUS. VHIEKCH W CUMBONIBI Y3710B, pédep H
I0CKOCTeH (rpaHeit) kpuctawioB. [lapamerpsr Beiicca u cuMBoabl Mmmiepa. UeThIpeXUHIACKCOBBIE OCH
reKCaroHaJlbHON CHHTOHUM, MHIACKCHl bpaBe; cHMBOJIBI pedep reKcaroHaJbHBIX KpUCTAJUIOB. EnuHM4YHAs
rpaHb B KPUCTAJIJIAX Pa3HbIX CHHTOHUM. 3aKOH 30H.

IIpocTbie GpopMBbI KPHCTALUIOB M KOMOMHALMHM MpocThIX (opM. IIpocTeie dopmbl B Kilaccax c
eAMHUYHBIM HamnpasieHueMm. IIpocteie ¢opmbl B Kiaccax 0€3 €IWHUYHBIX HampaBiieHud. OCHOBBI
TOHUOMETPHUH.

OcHoOBHbIE Jj1eMEHThl pocTa KpUCTaLIoB. [IpuunHbl U ycinoBUS 0OOpa3oBaHUs KpPUCTAILIOB.
Mexanusambl pocta KpuctaisioB. Dakropel, Biusoume Ha OOJIMK KpuCTauioB. Mopdoaoruueckue
0COOCHHOCTH peajbHBIX KPUCTAJUIOB: CKYJIBITYpa IpaHeil Kpucramia, (OpMbI pocTa KPUCTAUIOB, CPOCTKU
KPUCTANIOB, CHUMMETpUsl JABOMHHMKOB. KpaTkue cBeneHHs O croco0ax BBIpAIIMBAHUS KPUCTAJUIOB H
yIpaBiIeHUs UX BHEUTHUM OOJMKOM B IPUJIOKEHUHU K HAHOMaTepHasiaMm.

Pa3nes 3. OcHOBBI KPHCTALNIOXUMHH U (pr3HYecKHe CBOHCTBA KPUCTAJJIOB

CuMMeTpusi KpuUCTALUINYecKoil CcTPYKTYpbl. [IpocTpancTBeHHass pemi€rka, siuelku bpase.
OTKpBITBIE 2JIEMEHTHl CUMMETPUN: BUHTOBBIE OCH, INIOCKOCTH CKOJIB3SILEro OTpa)keHus. BzanMonelictBue
3aKPBITHIX U OTKPBITHIX AJIEMEHTOB cUMMeTpuu. [IpocTpaHCTBEHHbIE TPYMIBI CUMMETPHUH; 0003HAUEHHUE U
BBIBOJl TPOCTPAHCTBEHHBIX TIpynn cumMmerpuu. IlocTpoeHue TpapuKoB NPOCTPAHCTBEHHBIX TPYIII.
[IpaBunBHBIE CUCTEMBI TOYEK U UX XaPAKTEPUCTUKH.

OcHoBbI KpHCTAIOXUMHH. KOOpAMHALMOHHBIE 4YMCIIA, KOOPAMHALMOHHBIE IOJIM3JPHI, YHUCIIO
GOpMYJIBHBIX €IWHUIl. THUIBI XUMHUYECKONW CBA3M B KpucTauiax. [lmoTHedImue mIapoBble YIMAKOBKU B
Kpuctannax. W30CTpyKTypHOCTb, HM30THNHS, reTepoTUnHs. OCHOBHBIE KAaTErOpUM KPHUCTAUIOXMUMHUHU:
MophoTponus, nonmumophusm, noautunus, uzomophusm. Konmouanaele KpUcTauibl KaK YaCTHBIA MPUMED
IJIOTHEWILEH apOBOX YIIAaKOBKHU.

HecoBepmennble kpucTaaibl. Hanpsoxenus, nedpopmaiuy U ynpyroctb KpuctamioB. CKoNbKeHUE,
BJIEMEHTbl M HE3aBUCHUMBIC CHUCTEMBI CKOJbXEHHUs. JleeKThl yMakoBKM W YaCTHUHBIC JMCIOKALUH.
Jucnokanmu B Haubojiee XapaKTEepPHBIX KpHUCTAUIOrpadUyecKux CTpyKTypax. TouedHble Je(eKTHI.
JlBoiinukoBanue. OcOOEHHOCTH TPOSIBICHUS CTPYKTYPHOI'O HECOBEPIICHCTBA B HAHOKPHUCTATUYECKUX
MaTepHalax U KOJUIOMIHBIX KpUCTAJUIAX.

®uznyeckue cBoiicTBa KpHCTANI0B. CKalsgpHble, BEKTOPHBIE U TEH30pHbIE CBOMCTBA. CBA3b
ONTHUYECKUX, JIEKTPUUECKUX U MArHUTHBIX CBOMCTB CO CTPYKTYPOU KpHUCTaJLIA.

Metoabl ncciel0BaHUs BHYTPEHHEr0 CTPOCHNsI KPUCTANIOB. MeTo1bl HCCIIEI0BAaHUS CTPYKTYPHI
KpucTtayyioB. JudpakunoHHbIE M CHEKTPOCKOMMYECKHE METOAbl B MPWIOKEHUH K HCCIEI0BAHUIO
HaHOMAaTepHaoB. AHAU3 JAHHBIX TU(PPAKIIUNA PEHTTEHOBCKHX JIy4eil 1 HEUTPOHOB.

4 O0bem yueOHOH THCHUILINHBI
34



O0BpeM U CIUIIIINHEI
Bup yueOHoii padoTbl Axan, | Acip.
3E
4. 4.
OO0masi TPy10€eMKOCTh 1M CHUTITHHBI 4 144 108
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS: 1,42 51 38
B TOM 4HcJIe B GopMe NPAKTHYECKOH MOATOTOBKH 0,11 4 3
[Ipaktuueckue 3austus (113) 1,42 51 38
B TOM 4YHCJIe B (popMe MPaKTUUECKOU MOATOTOBKH 0,11 4 3
CamocrosiTesbHast padoTa 2,58 93 70
KoHnrtakTHas camoctosTenbHas pabora 258 0,4 0,3
CaMocCTOsITENIbHOE U3YUYEHHE PA3AEIOB IUCLUIIIMHBI ' 92,6 69,7
Bua uToroBoro KOHTpoJIs: 3a4der ¢ OLEHKOM

AHHOTaUUs padoyeil NPOrpaMmMbl JUCUUIIIMHBI
«IIpouecchbl Ha MOBEPXHOCTH pa3aena ¢as»

1 Heap aucuMmivHbl — GOPMUPOBAHHE COBPEMEHHBIX (PU3UKO-XUMHUYECKHX IPEACTABICHUI O
npreMax U METOAaxX, IPUMEHIEMEBIX IIPU U3YyYEHUH U UCIIOIL30BAaHUU HAHOCTPYKTYPHUPOBAHHBIX CUCTEM U
CUCTEM, COJEP)KalIUX HAHOOOBEKThl, (OPMUPOBAHUE Yy CTYAEHTOB KOMILJIEKCHOTO TMPEACTABICHUS O
mporeccax, IPOTEKAOIUX Ha TpaHuIle pasaena (a3 B HAHOCUCTEMaX.

2 B pe3yabTaTe u3yuyeHHUs JUCUMILIMHBI 00y4AIOIIHUIACH 10JIKEH:

Obaaoams CIeNYIOMUMA KOMIETSHIIMSIMA U WHIUKATOPAMH UX JOCTUKCHUS:

IIK-1.1; I1K-2.1; T1K-2.2; TIK-2.3.

3namo:

- TEOPETUYECKHE OCHOBBI KMHETHUKH IPOIECCOB, MPOTEKAIOIIMX Ha MOBEPXHOCTH HAHOYACTHUIl U B
CHUCTEMax C HAHOYACTHUIIAMU;

— OCHOBHBIC MCTOABI TOJYUCHUA BBICOKOyCTOﬁ‘-IHBBIX HAHOCHCTEM C BBICOKOU YI[eHBHOﬁ
Mex(}a3HOM TOBEPXHOCTHIO;

- 3aKOHOMEPHOCTH BIIMSHHUS CBOMCTB MEK(a3HOI MOBEPXHOCTH HAa KUHETHUKY M KBa3sHpaBHOBECHE
MIPOLIECCOB, MPOTEKAIOIINX B HAHOCUCTEMAX.

Ymemn:

- aHANM3HUPOBATh BIMSHHUE TMPOLIECCOB, MPOTEKAIOIMX Ha MeX(a3HOW MOBEPXHOCTH B
HaHOCHCTEMAX, Ha UX YCTOMYUBOCTb;

— paccuMThIBaTh MapaMeTphl, BIUSIOUIME HAa YCTOMYMBOCTH AMCIEPCUI HAHOYACTHIl, U CKOPOCTHU
MPOIIECCOB JIeCTAOUIN3aIINY;

- HAaXOJAWTh M WCIIOJIb30BAaTh JINTEPATYpPHbIE WCTOYHHUKH, 0a3bl JaHHBIX U KOMMEpYECKHE
IpOTrpaMMHBIE TNPOJYKTHI, M peIIaTh 3aJadyd IPOTHO3MPOBAHUIO CBOWCTB HAHOOOBEKTOB C YYETOM
napaMeTpoB Mex(ha3HON OBEPXHOCTH;

- TPHUMEHSS TEOPETHYECKUE 3HAHUSA, OTPEAEIATh () (HEKTUBHBIC TyTH CTAOMIM3allMKd HAHOYACTHUI] U
HAaHOMAaTEpPHAaJIOB.

Braoems:

- MeToJaMH pPabOThl C HAyYHO-TEXHHYECKOW, CIPABOYHON JHUTEPATypOod H  DIIEKTPOHHO-
OMOMMOTEYHBIMU pecypcaMu TI0 TEOPETHYECKHM acleKTaM IIPOIECCOB, MPOTEKAIMIMX Ha Mex(azHOi
MOBEPXHOCTU HAaHOYACTHI] U HAHOMATEPHAJIOB;

— OCHOBHBIMH MECTOAdaMH CTa6I/IJII/IBaI_[I/II/I HaHOYAaCTHUIl XU HAHOMATCPUAJIOB pa3quH0171 nmpupoanl,
JUCTIEPCHOCTH U CTPYKTYPBHI;

— OCHOBHBIMHM NpPHCMaMH HaXOXKACHUA U HCIOJb30BaHHA CHPABOYHBIX JIMTCPATYPHBIX U
KOMIBIOTEPHBIX 0a3 JaHHBIX IO MpoleccaM, MPOTEKAIOUIMM Ha MeX(a3HOil MOBEPXHOCTH HAHOUYACTHI] U
HaHOMAaTEPHUAJIOB.

3 KpaTkoe coaep:kanue IUCHUNIHHBI
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Pa3zgean 1. TepMoguHAaMHKa M KMHETHKA NMPOLECCOB HA MOBEPXHOCTH HAHOYACTHII M B CHCTEMAax C
HAHOYACTHIAMM

1.1. BBemeHue B TEPMOAMHAMUKY HAHOCUCTEM. TepMOAMHAMMYECKHE  XapaKTEPUCTHKH
noBepxHocTU. [loBepXHOCTHas 3Heprus, MOBEPXHOCTHOE HaTshKeHHE. KBa3upaBHOBECHE B JIHMCIIEPCHBIX
CHUCTEMAaX C HAHOYAaCTUMIAMH M HAHOCTPYKTYPHPOBAaHHBIX CHCTEMax. 3aBHCHUMOCTb IOBEPXHOCTHOIO
HAaTSDKEHUS OT pa3MepoB HaHo4dacTull. CTPyKTypa MOBEPXHOCTHOTO CIIOSI.

1.2. TepmoauHamuueckas W KHHETHYECKas YCTOMYMBOCTh HaHocucTeM. (CaMOIIpOHU3BOJIBHOE
yYMEHbILIEHNE TTOBEPXHOCTHOM sHepruu HaHocucTeM. CriocoObl cTabuiIn3ai HAaHO4YaCTHUII.

1.3. AncopOuusi B HaHOcHCTeMax. BimsHue W30bITKAa TOBEPXHOCTHOW JHEPTUU HA aJCOPOIIHIO.
[oBbIeHHas ancopOLMOHHAS aKTUBHOCTh HAHOYACTHUIl. M3MeHeHUe CBOWCTB MOBEPXHOCTH HAHOYACTHII B
pe3yabTaTe ajacopOoIuu.

1.4. OOpa3oBaHue W CTPOEHHE ABOMHOIO 3JEKTPUYECKOTO CJIOS Ha IOBEPXHOCTH HAHOYACTHII.
Oco0eHHOCTH CTPYKTYPhI JBOMHOTO AJIEKTPUYECKOTO CJIOSI C YYETOM JUCKPETHOCTH KpPUCTALTHYECKON
NOBEPXHOCTU HAHOYACTUL. PacueT TOJNLIMHBI JIBOMHOIO AJIEKTPUYECKOTO CJIOS MPU PA3IUYHBIX HOHHBIX
CHWJIax BOJHOM (a3l U COMNOCTaBJICHHE I[IOJIYYEHHBIX BEJIMYMH C pa3MepaMd  HAHOYACTHII.
DeKkTpocTaTHUecKasi CTaOMIN3aIs HAHOYACTUI] U HAHOOOBEKTOB.

1.5. ArperatuBHasi ycToilumBocTh HaHocucTteM. Knaccuueckas teopusi JIOPO u coBpeMeHHBIE
npezcTaBieHus 00 arperaTUBHON yCTOMYMBOCTH. Pacder sHepruu MeXMOJIEKYISIPHOTO B3aUMOJICHCTBHS B
3aBUCUMOCTH ISl HAHOYACTHUL Pa3JINYHOTO pa3Mepa B 3aBUCUMOCTH OT PacTOSIHUS MeXy HUMHU. CHI)KEHHE
PHEPrUM MEXMOJIEKYJIIPHOTO B3aUMOJICHCTBUS C YMEHBIIEHHWEM pa3MepoB HaHouacTul. Iloctpoenue
KPUBBIX MMAPHOTO B3aMMOJICHCTBHS B 3aBUCHMOCTH OT Pa3MEpPOB HAHOYACTHUL, HOHHOM CHJIBI U BEJIUYUHBI
I'amakepa.

1.6. Kwunernka arperamuu HaHoudactull. Teopus CmonyxoBckoro. PacyeTbl u3MeHEHHs
KOHIICHTPaLUil MOHOMEPOB, TUMEPOB U TPUMEPOB OT BpeMeHH. OTin4us OBICTPOH U MEIJICHHOM arperamum,
BJIMSTHUE BEJIMYMHBI TOTEHIIMAIBHOTO Oapbepa Ha CKOPOCTh arperaiuu.

BbpoyHOBCKOEe JBM)KEHHME HAHOYACTHULl. 3aBUCHUMOCTh OpPOYHOBCKOTO JBIJKEHHS OT CBOICTB
HAaHOYACTHI] U TUCIIEPCUOHHON Cpebl.

1.7. CenumeHTanusi B cCHCTEMax, COAEp)KalIMX HaHOOBEKThL. CeIMMEHTAllMOHHAs YCTOHMYMBOCTH
HaHocucTeM. CelnMMEHTalMOHHO-IN()PY3MOHHOE pPAaBHOBECHE B CHCTEMaX, COJCP)KAIIMX HAHOYACTHUIIBI.
CennMeHTallMOHHO-arperaTuBHbIe TPOQMIN B CHCTEMaX C HAHOYACTULIAMH - CIIOCOOBI AKCTIEPUMEHTAIBHOTO
uccienoanus. OnpeneneHue pasMepoB YacTUIl NPU CEAMMEHTALlMU B TPAaBUTALMOHHOM U LIEHTPOOEKHBIX
HOJsX. YIBTPAlCHTPU(PYTH.

Pasznen 2. Onruueckue HAHOYACTHII, peoJsioruyecKue CBOMCTBA HAHOMATEpPHAJIOB,
HAHOCTYKTYPHPOBAHHBIX CHCTEM

2.1. OnTruyeckue CBOMCTBA Pa3IMUHbIX HAHOYACTHUIl M1 HAHOMAaTepruaioB. ONTUYECKUE CBOMCTBA B
3aBHCHUMOCTH OT pa3Mepa HaHovacTHil. OcoOeHHOCTH puMeHeHus 3akoHoB JlamGepTa-byrepa-bepa n
Penest B nucniepcHBIX cucTeMax ¢ HaHOYacTULaMH. ONITHYECKUE METOJIbI UCCIIEIOBAHNS HAHOYACTHULL.

2.2. CTpyKTypHO-ME€XaHMYECKHE CBOMCTBA HAHOMATEPHUAJIOB, HAHOCTYKTYPHUPOBAHHBIX CUCTEM U
CHUCTEM, COJIepKaluX HaHOYacTUIbl. CBOOOTHOIMCIIEPCHBIE U CBSI3HOIMCIIEPCHBIE HAHOCUCTEMBI.
OC0o0EHHOCTH HAHOCTPYKTYPUPOBAHHBIX JUCIIEPCHBIX CHCTEM.

4 O0beM yueOHOH TUCHUILINHBI

O0BbeM TUCIHUIIINHEI
Bup yueOHoit padoTbl Axan, | Acip.
3E
4. 4.
OO0masi Tpy10€eMKOCTh 1M CHUTNTHHBI 5 180 135
KonTakTHasi paboTa — ayIMTOPHbIE 3aHATHS: 0,94 34 25
B TOM 4HcJIe B (popMe NPAKTHYECKOH OATOTOBKHU 0,11 4 3
Jlexmm 0,47 17 12,5
[Ipaktnueckue 3ausrus (113) 0,47 17 12,5
B TOM 4HCIIe B popMe MPAKTHUECKON OTOTOBKU 0,11 4 3
CamocTosiTesibHasi padoTa 3,06 110 83
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KonTakTHas camocrositensHas paboTa 306 - -
CamMOCTOSITETbHOE U3YUYEHUE PA3/IeNIOB TUCIIUIIIINHBI ’ 110 83
IK3aMeH 1 36 27
KonrtakTHas paboTta — mpoMe)XKyTOUYHAas aTTECTAIHS 1 0,4 0,3
IToaroroBka K 3K3aMeHy. 35,6 26,7
Bua uTOroBOro KOHTpOJIs: IK3aMeH

AHHOTaUUs padoyeil NPOrpaMmMbl JUCUUIIIMHBI
«TepMuyeckuil aHaIU3 HAHOMATEPHATIOB

1 Heap aucHumiIuHbl — QOPMHUPOBAHUE Y CTYICHTOB KOMIUJIEKCHOTO TMPEACTaBICHUS O
BO3MOXKHOCTSIX TEPMHUECKOT0 aHAJIN3a JUIsl UCCIIEI0BAaHUS HAHOMATEPHUAJIOB.

2 B pe3yabTaTe u3yuyeHHUs JUCUMILIMHBI 00y4AIOIIHUIACH 10JIKEH:

Obnadamye cleayOMUMI KOMIIETEHIIMAMHU U UHIMKATOPAMH UX JTOCTHUKECHUS:

IIK-1.1; ITK-1.2; TIK-1.3; TIK-3.2.

3namo:

- KJ1accu(UKAIMIO METOJ0B TEPMHUUECKOTO aHAIN3a;

- (hU3MYECKO-XMMUYECKHE OCHOBBI TEPMUYECKOTO aHAIN3a MATEPUAJIOB;

- YCTPOMCTBO U MPUHLHUI paOOTHI OCHOBHBIX METOAOB TEPMHUUYECKOTO aHAIN3a;

- BIIUSIHUE YCJIOBUM NPOBEIEHUS DKCIIEPUMEHTA HAa PE3yNIbTAaThl TEPMUUECKUX METOJIOB aHAIN3a;

- BO3BMOXXHOCTH U O0JIaCTH MPUMEHEHHUS TEPMUYECKHMX METOJOB aHajdu3a JUIsl HUCCIIEIOBAHUS
HAaHOMAaTEPHAaJIOB.

Ymemo:

- aHAJIM3UPOBATH PE3YNbTAThl, IOJYYEHHBIE C IIOMOLIbIO pA3JIMYHBIX METOAOB TEPMHUYECKOTO
aHaIIN3a;

- KOPPEKTHO  pacCUuThIBaTh (PUIUKO-XUMUYECKHUE (KUHETHYECKHME M  TEepMOJWHAMUYECKHE)
napaMeTpsl 0 JaHHBIM TEPMOTpaBUMETpHUH U AU PepeHIInaTbHO-CKaHUPYIOIEH KaTOPHUMETPUH;

- popMyHpoOBaTh TEXHUYECKUE TPEOOBAHUS K 00OBEKTaM HCCIICTOBAHMS.

Braoemu:

- IPUHIUIIAMH TPOBEACHUSI SKCIIEPUMEHTA U CTaHAAPTHBIMUA METOJAMKAMH aHalli3a HAaHOMAaTepHUasoB
METOI0M TePMOTpaBUMETPpHH U AU PepeHIInanbHO-CKaHUPYIOIIEH KaIOpUMETPUH;

- METO/IaMU TEPMOKHHETUYECKOTO aHaIH3a.

3 KpaTkoe coaep:kanue IUCHUNIHHBI

Pazgen 1. OcHOBHBIE MeTOAbI TEPMHUYECKOI0 AHAJIM32 HAHOMATEPHUAJIOB

Hcropusi m 3Tansl pa3BUTHA TepMUYeCcKUX MeToaoB aHaamu3a. Metop Jle-Illarense. OcHOBHBIE
BUJIBI TEPMUUYECKOTO aHaiau3a: TepMorpaBuMmerpuueckuii ananus (TI'A), nuddepeHnmaibHO-TepMUYECKII
ananmu3 (ATA) u nuddepenunansuas ckanupytomas kanopumetpus (JACK). [IpuHuunuansHoe yCTpOHCTBO
nepuBarorpada. OCHOBHBIE 3aj]aul KJIACCUYECKMX METO/J0B TEPMHUECKOT0 aHayin3a mMarepuanoB. OU3nko-
XUMHYECKHE OCHOBBI TEPMHUYECKMX METOJIOB aHanu3a. JMHAaMUYECKUH U H30TEPMUYECKUE DPEKUMBI
TEPMHUECKUX METOJ0B aHaiu3a. O0JacTu NpUMEHEHHsI TEPMUUECKUX METOJOB aHaIN3a HAHOMAaTEPHUAaJIOB.

Tepmorpasumerpuyecknii anaamu3. OCHOBbI MeETOJAa TEPMOIPAaBUMETPUUECKOTO aHaJIM3A.
[Tpunnun ycrporicta npudopa TI'A. Kpussie TI'A. BocripousBoaunock u Tounocts Metoga TT'A. Brusaue
yCIIOBHUS TMPOBEACHHUS OHKcrepuMeHTa Ha pe3yiabTarel TI'A. CrocoObl ompeaereHus TeMIIEepaTypHBIX
MHTEPBAJIOB Pa3I0’KEHUS BEIIECTB, ONpeesieHUue MOTEPh MACCHI.

JMuddepenunanbHo-repmudecknii anaau3. OcHOBbI Merona TudepeHInaTbHO-TePMUYECKOTO
ananu3a. Ypasuenue Kupxroda. [Ipunnun yctporictBa npubopa JATA. Kpussie JITA. Ilpeumymiecta u
Henoctatku JTA. Termonepenoc. TpeOoBaHMs K 3TAJIOHHBIM 00pa3iam.

JAuddepennunaibHo-ckaHupyomasi kajgopumerpusi. O6nactu npumeneruss JICK. CrnocoOsr
OTIpeNieNIeHUs] TEMIIEPAaTYPHBIX UHTEPBAJIOB PA3JIOKEHUS BEIIECTB M (ha30BBIX MepexooB. KomnuecTBeHHOE
ornpezeneHue TemIOBbIX 3(dekToB. VccnenoBaHne KHUHETUKH peaKkUUd TEPMUYECKOTO Pa3sIoKEeHUS
marepuainoB. Paznuna mexny ATA u JICK. Cunxponnsiii repmuueckuii ananus (CTA) maTepuainos.

Pasznen 2. [IpakTudyeckoe HCMOJIb30BAHNE TEPMUYECKUX METOA0B AHAJIM32 HAHOMATEPHUJIOB

37



AnnapatypHo-TexHu4eckoe ogopmieHHe TepMHYeCKOro aHaaumsa. Tumsl Tepmomnap,
WCIIOJIB3YEMBIX IPU MPOBEACHUU TEPMHUYECKOTO aHanu3a. TUIIM A1 NpOBEACHUS TEPMUYECKOrO aHAJIA3a.
CoBMeCTUMOCTh TEpMOIIAp U THUTJIEH C HcciaeayeMbiMu Marepuanamu. Iledn — o0macTé mpUMEHUMOCTH
nevyen pa3InyHON KOHCTPYKIIUH.

IkcnepumenTaabHble KpuBble TI'-/ICK u apredakThl. BiusHue ckopocTH peakuuil U yclIoBUs
IPOBEJEHUS JKCIEpUMEHTa (pa3Mep THUIJSA, (QOpMBI JepkaTens, MpoObl, CKOPOCTH HAarpeBa, BIMSIHHE
atMocdepsl B neud) Ha popmy auddepeHnanbHON KpuBoi. McTouHMKN OMIMOOK M MOTpEIHOCTEe MpH
IPOBEJICHNHN TEPMHUECKOro aHanu3a. BiusHue GopMbl TUIIISE 1 BO3MOKHOTO JBHKEHUS oOpasua. Jpeiid u
KOHBEKIMSI. ApTe(aKThl, BEI3BaHHBIE H3MEHEHUEM BHEIIHUX YCIIOBHIA.

IIpumeHeHne TepMHUYECKMX METONOB /IS AHAJIN3a HAHOMATepHaJIoB. VccienoBanue MiaBiIeHUs
HAaHOYACTHI] METAJUIOB C IMOMOIIbIO TEPMUYECKUX MeTOAO0B aHanu3a. CTA KOMIO3MLIMOHHBIX MAaTEpUAJIOB.
HccnenoBanne KOJMYECTBEHHBIX XapaKTEPUCTUK HAHOMATEPUAIOB METOAAMM TEPMHMUYECKOTO aHajIu3a.
Brusaue paznuvabix GakTopoB (MpUMECH, XMMHUYECKUE B3aUMOJEHCTBUS, aTMocdepa Medr) Ha TOYHOCTh
KOJIMYECTBEHHOTO U KAUECTBEHHOT'O aHAJIM3a.

Pazgen 3. KomiuiekCHble MeTOAbI aHAJIM3a HAHOMATEPHAJIOB M COBPeMEHHbIE¢ TeHIEHIIUH
Pa3BUTHS TEPMUYECKOT0 AHAJIM3A

TepMokuHeTMYeckuii  aHaiau3.  besanpuopHble W MOJENIb-OOYCIOBJIEHHBIE  METOJbI
TEPMOKMHETUYECKOT0 aHanu3a. OnpeneieHue 3HEpru akKTUBALMK PEeaKIMK pas3iiokeHust Mmetogamu O3aBa-
OnmuaH-Yomta u Kuccunmkepa. OCOOCHHOCTH HCIONB30BaHUS JITAHHBIX TEPMOTPABUMETPUUYCCKUX |
KaJOpUMETPUYECKHX HccaeqoBaHni. OcoOOEHHOCTH MPOBEACHUS MOJIENb-00YCIIOBIEHHOTO aHATU3A.

AHanu3 BblaeJUBIINXCS ra3oB. CoBmemenne npuOopoB tepmuyeckoro ananusa ¢ UK-Oypre u
macc-ciekrpomerpamMu (MC). CTA-UK-®ypose: npunmun pabotsl u obmactu npumenenusi. CTA-MC:
MPUHIUT PaOOTHI U 00JIACTH TPUMEHEHUSI.

Juaaromerpus. Xapakrepuctuka Meroaa. OnpeneneHne n3MEHEeHUH JUIMHBI 00pa3IoB P HarpeBe
Y OXJIAKJICHUHU WIM MPHU U30TEPMUUYECKON BhIACpKKE. TeMieparypHblii KOHTPOJIb B AuiaTtomerpe. Jpom-
kaopumeTpus. CrocoObl onpeeneHus TemI0EMKOCTH MaTepPHAaJIOB.

TenaeHuun pa3sBUTHA TePpMUYECKOro aHajau3a. OCHOBHBIE MPUHLMUIIBI TEPMOMArHUTOMETPUHU.
TepmoconomeTtpusi. Beicokotemneparypusiii ontuueckuid JJTA u ero anaizoru. Meron j1a3epHOM BCIBILIKH:
MPUHILIMIIAAIBHOE YCTPOUCTBO MpuOOpa, (U3MKO-XMMHUYECKHE OCHOBBI, IPUMEPHl IpPHUMEHEHHUsA. Meron
IPEIOIUX IIUT. BEICOKOTOYHOE N3MEPEHHE TEIIIOBBIX TOTOKOB.

4 O0beM yueOHOH TUCHUILINHBI

O0BbeM IUCIHUIIINHEI
Bup yueOHoit padoTnbl Axan, | Acip.
3E
4. 4.
OO0masi Tpy10€eMKOCTh 1M CHUTNTHHBI 4 144 108
KonTakTHasi paboTa — ayIMTOPHbIE 3aHATHS: 1,42 51 38
B TOM 4HcJIe B (popMe NPAKTHYECKOH OATOTOBKHU 0,11 4 3
Jlexun 0,47 17 13
[Tpaktrueckue 3anstus (113) 0,95 34 25
B TOM 4HcCIe B popMe MPAKTHUECKON OTOTOBKU 0,11 4 3
CamocTosiTesibHasi padora 2,58 93 80
KonTtakTHas camocrosiTenbHas pabota 0,2 0,15
2,58
CamMOCTOSITETbHOE U3YUYEHUE PA3/IeNIOB TUCIIUIIIINHBI 928 79 85
Bua konTpoJs: 3ader

AHHOTaNuA padoyell MPOrpaMMbl JUCHUIJIMHBI
«MeToapl MEXaHOXUMMH»
1 Heap AMCHUNJIMHBI — TPUOOPETEHHE CTYyAEHTAMH 3HAHUH O MEXaHOXMMHUYECKHUX METO/ax
MOJIYYCHHUS HAHOMATEPHAJIOB, MEXaHMW3MaX MEXaHOXMMHYECKUX PpEaKIMH, O MEPCHEKTUBHBIX OO0JACTIX
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NPUMEHEHHUS MEXaHOXUMHUYECKHX METO/I0B.

2 B pe3yabTaTe H3yuyeHHUs JUCUMILIMHbI 00y4aI0IIHUIACH 10JIKEH:

Obnadamye cleayOMUMU KOMIIETEHIIMAMU U UHIMKATOPAMH UX JTOCTHKECHUS:

[1K-2.1; T1IK-2.2; TIK-2.3.

3namey:

- KJIaccu(UKalMI0  METOJOB  MEXaHOXMMHYECKOro IOJNy4yeHUs HaHOMaTepuasiaoB, (puU3UKo-
XUMHUYECKHE OCHOBBI MEXaHOXHMUU;

- YCTPOMCTBO M TNPUHIUI pabOThl OCHOBHBIX MPUOOPOB, HCIOJIB3YEMBIX B MEXAaHOXHMHUYECKOM
CUHTE3E.

Ymemy:

- KOPPEKTHO  paccuuThiBaTh (PUIUKO-XUMUYECKHE (KHHETHYECKHME M  TEepMOJWHAMUYECKHE)
napamMeTpsl IPOBEICHUS MEXaHOXUMHUYECKUX MPOLIECCOB

- (opmynrpoBaTh TEXHUYECKHE TpPeOOBaHMS K IPOBEICHUI0O MEXaHOXHMHUYECKOTO CHHTE3a H
NOJTy4aeMbIM IIPOJTYKTaM.

Braoemy:

- IPUHLIUIIAMHA TPOBEACHUS SKCIIEPUMEHTa W CTAaHAAPTHBIMH METOJMKAMH MEXaHOXUMHUYECKOTO
MOJIy4YEHHUsI HAHOMAaTEePHaJIOB;

- METOJaMU pPabOThl C HAyYHOH JIUTEPATYpOd M DIEKTPOHHO-OMOIMOTEUYHBIMU pecypcamu IO
TEOPETUUECKUM U TEXHOJIOTMYECKUM acleKTaM MEXaHOXHUMHUYECKOT0 TOJy4YeHUs HAHOMAaTepHUasoB

3 Kpartkoe coaep:xaHue JUCUMILIHHBI

Paznen 1. MexaHoXuMusi ¥ HAHOTEXHOJIOTUSI

Mexanoxumus TBepioro tena. lctopust MexaHOXUMUH.

TeopHH n MOACJIN B MCXAHOXUMHH. Mexanuueckas aKTHUBallu. TepMO,Z[I/IHaMI/IKa MEXaHOXHUMHUH.
KuneTnka MEXaHOXMMHYECKUX PEAKIUM.

OcHoBHBIE (haKTOPHI, BAUSIOMKE Ha 3PPEKTUBHOCTh MEXaHOAKTHBALNHU. TEeXHOJIOIrHYECKHE aCTIEKThI
MexaHoakTuBanuu. [loTpebneHne HEprud Mpu MEXaHOAKTHBAIMHU. 3arps3HEHUs MPH MEXaHOAKTHUBAIUH.
TemmneparypHble Bo3nelcTBHA. Ariomepanuss u arperanus. OOopymoBaHue JUIsi MEXaHOAKTHUBAIIUH.
Bubparnmonnbsie MenbHUIBL. [laHeTapHble MeNbHHIBI. MHUKCEpHBIE MEIbHHIBL. ATTPUTOPHI (IIApOBBIC
MEJIbHUIIBI).

Pazgen 2. Meroabl aHaJM3a HAHOMATEPHAJIOB B  Mpoleccax MeXaHOAKTUBAIUM.
Mexanoxumuveckasi nepepadoTka TBepaoro resaa. MexaHoxumMus B IPOMbIIJIEHHOCTH.

Meroapl aHanu3a W WACHTHU(UKAIMK HAHOMATEpUAUIOB B MexaHOXHMHH. WMHbpakpacHas
CHEKTPOCKOMUsl. PeHTreHoBcKkasi (OTORNIEKTpOHHAsS crekTpockomus. CKaHUpyomas 3IEeKTPOHHAS
criektpockonus. CkaHupylomias TyHHEIbHas  CHEKTPOCKOMHUA.  ATOMHO-CHJIOBAasT ~ MHKPOCKOIHSI.
TpaHncMUCCHOHHAsE  JJIEKTPOHHAasE  MHUKpockomus. PeHTreHoBckas  audpakmus. MeccbayspoBckas
CIIEKTPOCKOIHS. DJICKTPOHHBIN MapaMarHUTHBIA PE30HAHC.

MexaHnoxumuueckass TmepepaboTka TBEepAOro Tena. MeXaHOXMMHYECKOE BOCCTaHOBIICHUE.
MexanoxuMmuueckasi mepepaboTka TBEPAOTO BEMIECTBA B KHUAKOCTH. V3MenbueHHE M BHIIICIIAYMBAHMUE,
MEXAaHOXHUMHNYCCKOC BhIIICIIaYBAHHUC.

OtnenpHBIE 00MACTH TPUMEHEHUS MeXaHOXuMuHU. [lepepaboTka TIOJNIE3HBIX HMCKOMAEMBIX.
JloObIBatomiass MeTairyprus. XUMHUYecKas HHXEHEpHs. YTOJbHasg NPOMBINUIEHHOCTh. CTpouTenbHas
MIPOMBIIIUICHHOCTh. ATpoKyasTypa. @apmareBtuka. [lepepaboTka oTX010B.

4 O0beM yueOHO# JUCUHUIIJIMHBI

O0beM TMCUMTLTHHBI
Buna yueOHo# padoThI Axax, | Actp.
3E
4. 4.
O01mas TPy10eMKOCTh TUCIHHUIIHHBI 3 108 81
KonTakTHas padora — ayIMTOPHBIE 3aHATHS: 0,94 34 25
B TOM 4HcJIe B GopMe NPAKTHYECKOH MOATOTOBKH 0,22 8 6
Jlexuun 0,47 17 12
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[Ipaktuueckue 3austus (I113) 0,25 9 7
Jlabopartopusie pabots (JIP) 0,22 8 6
B TOM 4HcCIIe B popMe MPAKTHYECKON OTOTOBKU 0,22 8 6
CamocTosiTesbHasi padora 2,06 74 56
KonrtakTHas camocrosiTenbHasi pabota 0,4 0,3
2,06
CaMocCTOsITENIbHOE U3YUYEHUE PA3AEIOB IUCIUIIIMHBI 73,6 55,7
Bua koHnTpoJis: 3a4eT ¢ OLEHKOM

AHHOTaNuA padoyell MPOrpaMMbl JUCHUIJIMHBI
«@Pu3nyecKue 1 XMMHYEeCKHe CBOMCTBA HAHOMATEPHAJIOB H HAHOCHCTEM»

1 Heab AMCHUIUIMHBI — TPUOOPETEHNE 3HAHMI, YMEHUH, BIaJeHui 1 (OpMUPOBaHUE KOMITETCHIIUI
B 00JacTU TEOpUHU M MPAKTUKH HCIIOIH30BAHMS HAHOTEXHOJIOTUH M CO3/1aHUs HAHOMAaTepHallOB, CBOWCTB
HAHOMAaTEPHAJIOB, UX MEPCIEKTUBHBIX 00JIACTEH MPUMEHEHHS M HANIPABJICHUH JalTbHEHIIIETO Pa3BUTHSI.

2 B pe3yabTaTe u3yuyeHHUs JUCUMILIMHBI 00y4AIOIIHUACH 10JIKEH:

Obnadamye CleayOMUMI KOMIIETEHIIMAMU U UHIUKATOPAMH UX JTOCTHKECHUS:

VYK-1.1; YK-1.2; [IK-1.1; 11K-4.1; [1K-4.2; I1K-4.3.

3namu:

—COBpEMEHHBbIC HAy4YHBIC JIOCTIDKEHUS U TIEPCIEKTHBHBIE HAmpaBlIeHUs paboT B 00JIacTu
bu3NYECKUX U XUMHUYECKHX CBOMCTB HAHOMATEpPHUAJIOB;

—COBpEMEHHbBIE MpPEe/CTaBICHHUs O (U3MKO-XUMHUYECKUX MEXaHHW3MaX U Ipoleccax, MPOTEKaIoInX
IIPU UCMOJIb30BaHUM HAHOMATEPUAJIOB;

—(QU3UKO-XMMHUYECKHE CIIOCOOBI  yIpaBlICHHs CBOWCTBAMHM HAHOMATEPHUATIOB, MOJIUPUKAINH
HaHOMaTEepHaJIoB;

—IPOrHO3UPOBAHKUE Pa3BUTHSA (DYHKUIMOHAIBHBIX HAHOMATEpPHAOB Ha OCHOBE HMX (DU3MYECKUX U
XAMHUYECKHX CBOMCTB.

Ymemn:

—MPOBOJIUTH AHANU3 HAYYHO-TEXHHYECKON HHpOpManuu, B 00JacTH (U3MUECKUX U XMUMHYECKUX
CBOIWCTB HAHOMATEPHUAJIOB;

—omnpenensath 3PGEeKTUBHbIE (PU3UKO-XUMUUYECKHE METOAbl CO3JaHUsS HOBBIX (YHKIIMOHAIBHBIX
HAHOMAaTEPHAJIOB C KOMITJIEKCOM 33/IaHHBIX CBOMCTB JIJIsl KOHKPETHBIX 00JacTel MPUMEHECHHUS,

—TPUMEHSATh TEOPETUUIECCKUE 3HAHUS (DU3UKO-XUMHUUECKUX CBONCTB COBPEMEHHBIX U MEPCIICKTUBHBIX
HAaHOMATEpHAJIIOB JUIsI pEHIEHUs MCCIENOBAaTEIbCKUX W NPUKIAJHBIX 33Ja4, B TOM 4YHUCIE B
MEXKTUCITUTUTMHAPHBIX 00JIaCTSX.

Braoemn:

—HaBbIKaMH pPAa0OTHl C HAyYHO-TEXHUYECKOW, CHPABOYHOW JUTEPaTypoll U 3IIEKTPOHHBIMHU
pecypcamu, 3aTparvBalOIIUMU  (yHIAMEHTAIbHBIE W MPAKTUYECKHE ACHEKThI CO3JaHUS COBPEMEHHBIX
HaHOMaTEepHUaJIoB;

—CMOCOOHOCTHIO K KPUTHYECKOMY aHAIW3y M OLIEHKE COBPEMEHHBIX HAayYHBIX JIOCTH)KEHUH,
BBISIBJICHHUIO TIPOOJieM U (OPMYIUPOBAHUIO TIOJIXOJOB JII PEIICHHs UCCIIEOBATEIBCKAX U MPAKTUIECKUX
3aa4 B 00J1aCTH HAHOTEXHOJIOTUY U HAHOMAaTEepUaJoB.

—MeTOoaMH  pabOThl C HAYYHO-TEXHUYECKOW, CIPABOYHOM JIMTEPATypOd U  DJIEKTPOHHO-
OMOMMOTEYHBIMU pecypcaMH IO TEOPETUYECKHMM U TEXHOJOTHYECKHM achekTaM (PU3UKO-XUMUYIECKUX
CBOMCTB M XUMHUYECKON TEXHOJOTUHA HAHOMATEPHAJIOB;

—HaBBIKAMM HAXOXJICHMS U UCIIOJIb30BAHMS CIIPABOYHBIX JUTEPATYPHBIX JAHHBIX U KOMIBIOTEPHBIX
0a3 JaHHBIX 10 COCTABY, CTPYKTYpe U (PU3UKO-XUMUYECKIM CBOWCTBAM OCHOBHBIX THIIOB ()YHKIIMOHAIBHBIX
Y KOHCTPYKIMOHHBIX HAHOMAaTEPHAJIOB.

3 KpaTkoe coaep:kanue IUCHUNIHHBI

Pa3zpen 1.

1.1. Ilopucteie HanomaTepuansl. HomeHnknarypa mop MexayHapoaHOrO coOo3a IO YHUCTOM M
npukiagHor xumun (1972 r.). OnpeneneHne MOPUCTOCTH Pa3IMYHBIX BHJIOB TOp. [lopucteie MaTepuaiibl
pa3InuHON IIPUPOABL. Hanonopucrtelii  yriepoa. MonexyispHslie cuTa. Me3sonopucrsie
ME30CTPYKTypUpOBaHHble Marepuaiabl (MMM). HaHOKOMITIO3UTBI HAa OCHOBE MOJICKYJSPHBIX CHT.
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OcobenHoctu Mexanu3Ma Au(Qy3un BEIIECTB B HAHOMOPHUCTBHIX Marepuanax. HaHomaTepuanbl is
CYTEPKOHIEHCATOPOB.

1.2. MemOpansl u MeMmOpaHHble Tnporecchl. [lomumepHble, MeTaUIMYECKHE, KepaMHUecKHe,
KOMITO3UTHBIE MeMOpaHbl. TpekoBsie GhuabTphl. Hanbomnee nepcrnekTBHBIE 00J1aCTH MPUMEHEHUST MeMOpaH.
Hanodunsrpamms. Mexanuzm HaHopuibTpauuud. OCOOEHHOCTH TMEpeHOca BEIIECTB Yepe3 MeMOpaHbl,
MMEIOIINE HaHOpa3MepHbIe Topbl. KanumisipHo-GuabTpariuoHHbid U MU Gy3noHHBIH (DaKTOPHI MepeHoca.
Posib 31eKTpOCTaTHUECKOTO B3aMMOACHUCTBUS MOHOB DPA3/EIsIEeMOr0 pacTBOpa C MaTepHajoM MeMOpaHbI.
CoBpeMeHHbIE TUITBI HAHO(QUIIBTPALMOHHBIX MEMOPAH.

1.3. Mubdysus mno wmexdasHeiM rpaHunaM. 3epHorpanudHas auddysus. OcobeHHOCTH
TU(GQPY3MOHHBIX TPOLECCOB Ha MeX(a3HbIX TpaHHIax. Moaenu 3epHOTpaHuyHON  Juddy3uu.
3epHorpannuHas auddy3us B TOHKHUX IUJICHKAaX. BiusHHWE CTPYKTYphl TpaHUIl 3epeH Ha audQy3uro.
Huddysus u nepextsl cTpykTypbl. OCOOCHHOCTH 3€pHOTrPaHUYHON AU(p(Y3UH B HAHOKPUCTATUIMYECKUX
MaTepuanax JKCIepUMEHTAIbHBIE METObI JISl ONIPE/IeTICHHS TapaMeTPOB 3€pHOrpaHUYHON AUPYy3Un.

Paznean 2.

2.1. Oco0eHHOCTH MarHUTHBIX CBOMCTB HaHOMATepUaJIOB. BiusHue pa3mepa 4acTUIl HA MarHUTHBIC
cBoiicTBa. OCHOBHBIE TTApaMETPhI, 3aBUCAIINE OT pa3MepHOro ¢akropa. Mi3MeHeHne KOIPIUTUBHON CHUJIBI C
YMEHbILIEHHEM pa3Mepa MarHuTHoW yacTuibl. [lepexon B cynmepmapamaruutHoe coctostHue. OcoOeHHOCTH
TUCTEPE3UCHBIX CBOMCTB METKUX YaCTHUI[. MarHUTHBIE CBOMCTBA HAHOYACTHUI] OKCHJIOB JKeJie3a Pa3IuuyHOrO
pasmepa M CTpYKTypbl. OcoOeHHOCTH (yHIaMEHTAIbHBIX CBOMCTB MAarHETMKOB B TOHKOIUIEHOUYHOM
cocTossHUU. Ponb TOBEpXHOCTH W pa3MepHOro ¢akropa B (OPMUPOBAHUM MATHUTHOW aHU3OTPOIIHH.
MarHutHbI€ KUIKOCTH.

2.2. Xumusi HaHOKJIacTepoB. MoJeKyNIsIpHbIC THTaHIHBIC KJIacTephl. be3nmuraniHble METALUTHIECKUE
kjactepbl. OOLIMe TeHACHUUN U3MEHEHUs CBOMCTB KJIACTEPOB B 3aBHCHUMOCTH OT HyKJeapHOCTH. OcoObie
TOYKH HA 3aBUCUMOCTSX OT HYKJICAPHOCTH, OTBEYAIOIINE TaK Ha3bIBAEMbIM Marn4ecKuM duciamM. AHOMaTHH
PEaKIIMOHHONW CIIOCOOHOCTH KJIacTepOB B Ta30BOM (¢aze, COOTBETCTBYIOMKE OSTUM uuciaaM. CBs3b
PEaKIIMOHHON CIIOCOOHOCTH CMEIIAHHBIX KJIACTEPOB C UX JEKTPOHHBIM CTPOCHUEM U T'€OMETPHEH.

2.3. Hanomamuubel ¥ HaHOYCTpOWCTBa. AcceMOJIepbl M MOJICKYJISipHbIE MamuHbl. KoMITbIOTEpHBIS
MOJIeTTM. 3OHIOBBIM MHKPOCKON Kak MaHUIMyIATOp aromamu. Hanomurtorpadusi. KonBeprupoBaHue
BHEITHUX BO3JEHCTBUI (SHEPTUIO0 XUMHUECKON peaKIlK, CBETOBYIO, FJIEKTPUUYECKYIO, TEIJIOBYIO SHEPTHUIO) B
MEXaHHYECKYI0 JHEPTHI0 JBIDKEHUS. J[Ba TUMa MOJIEKYJISPHBIX MOTOPOB: TPAHCIALMOHHBIA M POTOP.
Cunte3 HanoaBToMoOmiIs1. Nanocar Race — MexayHapoaHbIe COPEBHOBAHUS HAHOABTOMOOMIICH.

4 O0beM yueOHO# JUCHMIIJIMHBI

O0beM TMCUMTLTHHBI
Bun yueOHo# padoThI Axax, | Actp.
3E
4. 4.

O01mas Tpy10eMKOCTh TUCIHHUILIHHBI 5,0 180 135
KonTakTHas padoTa — ayIMTOPHBbIE 3aHATHS: 1,41 51 51
B TOM 4HcJIe B GopMe NPAKTHYECKOH MOATOTOBKH 0,11 4 3
Jlexnn 0,47 17 13
B TOM 4HcCJIie B (hOpMe MPAKTUIECKON TOJITOTOBKU - - -
[Tpaktrueckue 3anstus (113) 0,94 34 25,5
B TOM 4HcCIe B popMe MPAKTHYECKON OTOTOBKU 0,11 4 3
Jlabopartopusie pabots (JIP) - - -
B TOM 4HcCJIie B (hOpMe MPAKTUIECKON TOJITOTOBKU - - -
CamocTosiTesibHasi padora 2,59 112 84
KonTakTHas camocrositenbHas paboTa 559 - -
CaMocCTOsITENIbHOE N3YUYEHUE PA3AEIOB IUCIUIIIMHBI ' 112 84
Buja uToroBoro KOHTpoJIs: IK3aMeH
JK3aMeH 1 36 27
KonrtakTHas paboTta — mpoMeXKyTOUHAs aTTECTAIHS ] 0,4 0,3
[ToaroroBka K 3K3aMeHy. 35,6 26,7
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AHHOTaNUA padoyell MPOrpaMMbl JUCHUINJIMHBI
«JlabopaTopHbie padoThl 10 GU3MYECKUM U XUMUYECKUM CBOMCTBAM HAHOMATEPHUAJIOB H
HAHOCHUCTEM»

1 lesab (MCUMIIMHBI — TPUOOPETCHHUE 3HAHUM, YMEHUM, BIIaJICHUNH U (OPMUPOBAHNE KOMIICTCHITHI
B 00yacTH (U3NYECKUX M XUMHUYECKUX CBOWCTB HAHOMATEPUAIOB, HA KOTOPBIX OCHOBAaHO NPHUMEHEHHE
HaHOMaTEPHUAJIOB U JalbHEMNIIEE pa3BUTHE XUMUYECKON TEXHOJIOTUN HAHOMATEPHAIIOB.

2 B pe3yabTaTe H3y4eHUs] JUCHUILUINHBI 00y4aI0IUICS TOJI/KEH:

Obaaoams cliefyomUMU KOMIETSHIIMSIMU U UHAUKATOPAMH UX JOCTHUKECHUS:

VYK-1.1; YK-1.2; VK-1.3; T1K-1.2; [1IK-1.3; T1K-2.2; TIK-3.1; [1K-3.2; ITK-3.3.

3nams:

— COBPEMEHHbBIE Hay4yHble JOCTIKEHUS U TMEpCIEeKTHBHbIE HampaBlieHus paboT B 00JacTu
($U3NUECKUX U XUMUYECKUX CBOMCTB HAHOMAaTEpPHAJIOB,

— COBPEMEHHBIE MPEJCTABICHUS O (U3UKO-XMMHUECKUX MEXaHHU3Max U Mpoleccax, MPOTEKaIoInX
IIPU UCII0JIB30BAHUH HAHOMATEPHAJIOB;

— (pu3uKO-XxMMUYEeCKUEe CrocoObl YIpaBiIeHHUs CBOWCTBAMHU HaHOMATEpUAIOB, MOAM(PUKAIIUN
HaHOMAaTEpHaJIOB;

— MPOTHO3UPOBAaHUE Pa3BUTHUS (DYHKIMOHAIBHBIX HAHOMATEPHAJIOB HA OCHOBE HUX (DU3MUYECKUX U
XAMHYECKHX CBOMCTB.

Ymems:

— TPOBOJIUTH AaHAJIM3 HAYYHO-TEXHUYECKOH MH(pOpMaIyu, B 006JacTu (U3NUYECKUX U XUMHUECKUX
CBOWCTB HAHOMATEPHUAJIOB;

— ompeneniats 3(dekTuBHbIe (PU3MKO-XMMUYECKHE METOJbl CO3IAaHHS HOBBIX (YHKIHOHAIBHBIX
HAaHOMAaTEPHAaJIOB C KOMITJIEKCOM 33/IaHHBIX CBOMCTB JIJIsl KOHKPETHBIX 00JacTell MPUMEHEHHUS,

— OPUMEHSATh TEOpPETUYECKHE 3HAHUSA  (PU3HKO-XMMHUYECKHX  CBOWCTB  COBPEMEHHBIX H
NEPCIEKTUBHBIX HAHOMATEPHUAJIOB ISl PELICHUSI UCCIEA0BATEIbCKUX U MPUKIAIHBIX 337a4, B TOM YHCIIE B
MEXTUCITUTUTMHAPHBIX 00JIaCTSX.

Braoemy:

— HaBBIKAMU pPAa0OTHl C HAYYHO-TEXHHUYECKOH, CIPABOYHOM JUTEPaTypod U 3IEKTPOHHBIMU
pecypcamu, 3aTparvBalOIIMMU (yHIAMEHTAIbHbIE U TMPAKTUYECKHE aCHEKThl CO3JaHMsI COBPEMEHHBIX
HaHOMAaTEpHaJIOB;

— CIIOCOOHOCTBIO K KPUTHYECKOMY aHAIM3y M OICHKE COBPEMEHHBIX HAy4YHBIX JIOCTH)KEHUH,
BBIABJICHHIO TIPOOJIeM M (OPMYIUPOBAHUIO MOIXOAOB JUIS PEIICHUS MCCIEA0BATEIbCKUX M MPAKTHUECKUX
3aja4 B 00J1aCTH HAHOTEXHOJIOTUH U HAHOMAaTEpUaJIoB.

— MeToAaMu pPaboOThl € HAyYHO-TEXHHYECKOH, CIPAaBOYHOM JHUTEpPaTypol W 3IEKTPOHHO-
OMOTMOTEYHBIMU pecypcamMH IO TEOPETHYECKHMM U TEXHOJOTHYECKHM AacleKkTaM (PU3UKO-XUMUYECKUX
CBOWCTB U XUMHYECKON TEXHOJIOTUH HAHOMATEPHUAJIOB;

— HaBBIKAMHU HAaXO0KJICHUS U HCIIOJIb30BAHMS CIIPABOYHBIX JINTEPATYPHBIX JAHHBIX U KOMIIBIOTEPHBIX
0a3 IaHHBIX 110 COCTaBY, CTPYKTYpE U (U3NKO-XUMHUECKUM CBOHCTBAM OCHOBHBIX THIIOB ()yHKIIMOHAJIBHBIX
Y KOHCTPYKIMOHHBIX HAHOMAaTEPHAJIOB.

3 Kpartkoe cogep:xaHue JUCUMILIHHBI

Paznen 1. {udgdy3us no me:xxkgasHbiM rpaHunaM. 3epHorpannynas 1upgysus.

JlaGopatopnass pabora Nel «OOwemuHass u 3epHorpanuyHas auddys3us» OnpeneneHue SHEPTUN
AKTUBAILUU U TPEIIKCIIOHEHIIUAIBHBIX MHOXKHUTENEH 00beMHOM U 3epHOrpannyHOi nuddy3uu. CpaBHEHHE
napamMeTpOB 3€PHOTPAHUYHONU U 00beMHOU TudPy3uu.

Pa3nes 2. Oco0eHHOCTH MATHUTHBIX CBOMICTB HAHOMATEPHAJIOB.

JlaGopaTopnast pabora No2 «llomydyeHne u HCClIeIOBaHUE CBOMCTB MAarHUTHOM JKHUJIKOCTH C
JMCTIEPCUOHHON Cpefoi BakyyMHOTr0 Maciay. [lonydeHnue dacTuil 1ucnepcHoi (a3bl MarHUTHOM JKUAKOCTH
METOOM coocaxaeHus. MccimenoBanue pasmepa 4YacTHUIl JUCHEPCHUM MAarHUTHOM KUIKOCTH METOIOM
JMHAMHYECKOIO CBETOPACCESTHUS.

JlaGopatopnast pabora Ne3 «llomyueHne W wHccaeAOBaHHME MAarHUTHBIX CBOWCTB HAHOKOMITO3MTOB
Nd>FeisB». Cunte3 nanokommno3uTHbix uyactuil NdoFeisB u  wucciemoBanme MarHUTHBIX —CBOMCTB.
Onpenenenne pasmepoB dactui] NdxFei4sB Meromom onTuueckoro cBeTONmpomyckaHusi M SJIEKTPOHHOMN
MUKPOCKOIIHH.
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Pa3nen 3. Oco0eHHOCTH KMHETHKH NPOLECCOB B rerepoda3HbIX CHCTEMAaX ¢ HAHOCTPYKTYPaMHU.

JlaGopaTopnast pabota Ned4 «3ydyeHne KMHETHKH BBICBOOOXICHHUS BOJIOPACTBOPHUMBIX BEIIECTB M3
HaHOCTPYKTYPHUPOBAaHHBIX  Cpell  METOAOM  Juanu3a». V3ydeHHe  KHUHETUKH  BBICBOOOXKICHHS
BOJIOPACTBOPUMOT0 Kpacurens poaaMuHa C U3 MUKPOIMYJIbCHH M KHUJKOTO KPacUTENs JIEHUTHHA METOJIOM
JMamn3a.

Pasznea 4. Pazmepubiii 3¢ dexr.

JlaGopatopHast pabora NeS«Cunre3 kBaHTOBBIX Touek CdSe». CunTe3 kBaHTOBBIX Touek CdSe
METO0M ropsiueil nHxekuuu. Mecnenoanue pOTONIOMUHECHIEHTHBIX CBOMCTB KBAHTOBBIX TOYEK.

4 O0beM yueOHO# JUCHHUIIJIMHBI

O0BbeM THCHHUIIIHHBI
Bun yueOHo# padoThI Axax, | Actp.
3E
q, q,
O01mas TPy10eMKOCTh TUCHHUILIHHBI 3 108 81
KonTakTHas padoTa — ayIMTOPHBbIE 3aHATHS: 0,94 34 25
Jlabopartopusie padots (JIP) 0,94 34 25
CamocTosiTesibHasi padora 2,06 74 56
KonrtakTHas camocrosiTenbHas pabota 206 0,4 0,3
CamMOCTOSITETbHOE U3YUYEHUE PA3/ICNIOB TUCIIUIIIINHBI ’ 73,6 55,7
Buja koHTpOJIA: 3ader ¢ oeHKOMH
AHHOTauA padoyell MPOrpaMMbl JUCHUIJIMHBI
«MeToabl aHAJIM3a HAHOMATEPHATIOB)
1 Heab aucHUMIMHBI — (GOPMHPOBAHUE Y CTYIAEHTOB TIPEACTABICHHS O JUATHOCTHUKE

HAaHOMATEPHAJIOB KaK O €JUHOM KOMIUIEKCE B3aMMOCBSI3aHHBIX METOJIOB, B3aUMHO JOTOJHSIOMIMX APYT
Apyra.

2 B pe3yabTaTe n3y4eHHs JMCHUILIHHBI 00YYAIOIIUICS 10JIKEeH

Obaaoams cleayOmUMU KOMIETCHIIMSIMU U HHAUKATOPaAMH UX JOCTUKECHUS:

[IK-1.1; TIK-1.2; TIK-1.3; I[IK-3.1; T1K-3.3.

3nameo:

- (u3MYecKre OCHOBHI METOJIOB TUATHOCTHKY HAHOYACTHIl 1 HAHOMATEPHAJIOB;

—  (usnyueckre OCHOBBI METOJOB IMPOCBEUYHMBAIONICH M PACTPOBOM AJIEKTPOHHONW MHMKPOCKOIIHH,
METOJI0OB CKaHUPYIOLLIEH 30H1I0BOM MUKPOCKOIINY;

—  (hu3HUecKHe OCHOBBI METOOB JIOKAJILHOTO aHalln3a

— (u3WuUecKHe OCHOBBI 30HIOBOTO  MHUKpPOAQHANW3a, JJICKTPOHHOW  0XKE-CIEKTPOCKOIHUH,
PEHTreHO(OTOAIEKTPOHHON CIEKTPOCKOIMNH, MAaCC-CIIEKTPOMETPUN BTOPUYHBIX HOHOB;

— (u3WUeCKHe OCHOBBI HWHTETPAbHBIX METOJOB, OCHOBAaHHBIX Ha paccesHUU CBeTa U
PEHTIE€HOBCKOIO U3JIYy4eHUS;

— OCHOBHBIE  METPOJIOTMUECKHE  XapaKTEPUCTUKA  METOJOB  JIMarHOCTHMKKA M  aHalIu3a
HaHOMaTEPHUAJIOB.

ymemn.

—  HHTEPIPETUPOBATh PE3YJbTATHl HCCIENOBAHUI, IOJYYEHHBIE C HCIIOJIb30BAHUEM METO/0OB
JUAarHOCTHKY HAaHOYACTUI] U HAHOMATEPHUAJIOB;

- BbIOMpaTh METOJ [MAarHOCTHUKH, OOYCJIOBJIEHHBIM CBONCTBAMH OOBEKTAa M H3MEPUTEIHHON
3a7aueii;

—  OLEHHBATh NOTPEIIHOCTU PE3YJIBTATOB JUArHOCTUKHU U aHAIN3a HAHOMATEPHUAIIOB.

61a0emny:

—  MNPEICTaBICHUEM O IMATHOCTHKE, KaK PA3BUBAIOLIEMCS HAPABICHUH UCCIIEI0BAHNM, HABBIKAMHU
00pabOTKH Pe3yNIbTaTOB UCCIEIOBAaHUN HAHOMATEPHAJIOB;

—  HaBBIKAMU KPUTHYECKOT'O AHAJIN3a PE3yJIbTaTOB JUArHOCTHUKHU.

3 KpaTkoe coaep:kanue IUCHUNIHHBI

Pa3zgen 1. Oco0eHHOCTH HCCIEI0BAHNS HAHOO00LEKTOB M HAHOCUCTEM
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BBenenne. Hanouactuiiel 1 HaHOMaTEepHasbl, KaK OOBEKTHl AUATHOCTUKH U XMMUYECKOTO aHaJIH3a.
TpebGoBaHMs K METPOJIOTUYECKUM XapaKTEPUCTUKAM METOJ/I0B, 00YCIOBIIEHHbIE pa3MepOM 0OBEKTOB.

Muxkpockonus. O6mue nmoHsTus. OnTuyeckasi MUKpocKomnus. SIBinenue nudpakiuy U npeaenbHast
paspemaromas  CrmocOOHOCTh  KJIACCHYECKOTO ONTHYECKOTOo MHKpockoma. CKaHMPYIOMUNA 30HIO0BBIN
ONITUYECKUN MUKPOCKOII OJMKkHero mostst. MHpopMaTHBHBIE BO3MOKHOCTH M pa3peliaroasi ClloCOOHOCTb.

DJIEKTPOHHAS ONTHKA M ONTHKA 3apsKeHHbIX 4acTul. Bakyymubie ycnoBus. McTouHuku
AJEKTPOHOB. BUABI BIEKTPOHHOW OMHUCCHUHU: TEPMOIEKTPOHHAs AMuccus, 3Mmuccus UIoTTku u
aBTOZJICKTPOHHAsl  (MoyieBasg) »dSMHcCHA. XapaKTePUCTHKH HCTOYHHUKOB JJIEKTPOHOB.  YIIpaBlICHUE
3JIEKTPOHHBIMHM U HOHHBIMH ITy4YKaMH. DJIEKTPOHHAS JINH3A.

Pa3nes 2. MeToabl MUKPOCKONIMHU

PacrpoBasi 3jIeKTPOHHAsE MHUKPOCKONHS. YCTPOMCTBO pPacTPOBOrO 3JIEKTPOHHOIO MHUKPOCKOIIA.
BropuyuHnas snekTpoHHas sMHucCUs. BTOpHUHBIE 3JIEKTPOHBI U 0OPaTHO PacCEsHHBIE 3JIEKTPOHBI. JeTeKTophI
91ekTpoHoB. DopMupoBaHHE U300paKEHH B HOMHUCCHOHHBIX pPEXKUMaxX pacTpPOBOTO 3JIEKTPOHHOTO
mukpockorna. Kontpact wu3obpaxkenuit. HHpopmaTuBHBIE BO3MOXXHOCTH 3MHUCCHOHHBIX —PEXHMOB.
[IpoctpancTBeHHOE paspemieHne. CrnenuanbHbIE PEXUMBI  PACTPOBOIO  JJIEKTPOHHOIO MHUKPOCKOINA.
MeTpoiornueckue XapakTepUCTUKU PACTPOBOM SJIEKTPOHHON MUKPOCKOIIUH.

IIpocBeunBaomasi 3JIeKTPOHHAsA MHMKpoOcKonusi. (Cxema MPOCBEYMBAIOIIETO 3IIEKTPOHHOIO
MHUKpocKona. Tumbel KOHTpacTa M300pakeHUs B MPOCBEUMBAIONIEM 3JICKTPOHHOM MHUKpOcKome. MeTobl
MOJTOTOBKA OOBEKTOB Ui HCCIENOBAaHUI B IPOCBEUMBAIOIIEM 3JEKTPOHHOM MHKpockorne. CpaBHEHHE
UH(POPMATUBHBIX BO3MOXHOCTEH M METPOJIOTUYECKUX XaPAKTEPUCTHUK PA3IHYHBIX THIIOB AJIEKTPOHHBIX
MUKPOCKOIIOB.

Pa3nes 3. CnekTpanbHble MeTOABI aHAIN3A. [{M(ppaKIIHOHHbIE METOAbI HCCICAOBAHUSA

DJIEKTPOHHO-30HI0BbIII MHMKpPOaHaJU3. BO3HHMKHOBEHHE XapaKTEPUCTHYECKOIO W TOPMO3HOIO
PEHTreHOBCKUX u3nydeHuil. IlpaBuno Mosnu. KauecTBeHHBIN aHaIW3 ¢ UCIOJIB30BAHUEM PEHTTEHOBCKOIO
W3JIy4eHHS. 3aBUCUMOCTh MHTEHCHUBHOCTH XapaKTEPUCTHYECKOTO PEHIN€HOBCKOI'O W3JIyYEHHUS JIEMEHTA OT
ero conepxanuss B oOpasue. Matpuunbie 3¢ddextsl. KoanuecTBeHHBIH 3JIEKTPOHHO-30HAOBBIA aHAIM3.
JlokanibHOCTE ~ ompenesnieHU. PacueTHBIA METOJ TOCTPOCHUS TPaAyMPOBOYHON  XapaKTEPUCTHKH.
MeTtponoruuyeckue XapakTEpUCTUKH METO/AA. DJIEKTPOHHO-30HJIOBBIM MHKpOAHAJINM3 B IPOCBEUYMBAIOLICH
3JEKTPOHHOW MUKpOCKONHH. CrienuanbHble METO/IbI 3JIEKTPOHHO-30H/I0BOI0 MUKPOAHAIN3a.

CneKkTpocKONnHusl  XapaKTepUMCTHYECKHX IOTePb JHEPruH  JJIEKTPOHOB. JuarHocruka
HaHoTIeHOK. TH(opMaTHBHBIE BO3MOKHOCTU U METPOJIOTUYECKUE XaPAKTEPUCTUKH.

MeToabl 3JIeKTPOHHOI cnekTpockonuu. Oxe-3¢p¢dext u BHemHuM (otordpdexr. BakyymHbie
YCIIOBHSL. AHanu3atopsl SHEPIruun JJIEKTPOHOB. Oxe-3JIeKTpOHHAs CHEKTPOCKONUS u
PEHTTeHO(OTORIEKTPOHHASL CIIEKTPOCKOITHSI.

B3auMoaeiicTBMe HOHHBIX NMYYKOB € TBepAbIM TeJdoM. BropuuHas moHHas smuccus. Macc-
CHEKTPOMETPHsI BTOPUYHBIX MOHOB. Y CTPOMCTBO Macc-CIEKTpoMeTpa. MeTpOoIoruueckue XapakTepUCTUKU
MeToAA.

HNHTerpanbHbie MeToabl ONpee/ieHUs pasMepoB HaHo4yacTul. CeIMMEHTAllMOHHBIM aHaIus3.
MeTtonbl paccessiHUs CBETa: PEIEEBCKOE paccessHue, TMHaMHUYecKoe paccesHue. [IpenenpHpie BO3MOXKHOCTH
METO/IOB paccesiHUsl CBeTa W (hu3Myeckue orpaHuyeHus. PaccessHue peHTIEHOBCKOTO M3NMydeHHs. Meton
[llepepa. ManoyriioBoe paccesiHue peHTT€HOBCKOTO U3JTy4CHUS.

4 O0beM yueOHO# JUCUUIIJIMHBI

O0beM TMCUMTLTHHBI
Buna yueOHo# padoThI Axax, | Actp.
3E
4. 4.

O01mas TPy10eMKOCTh TUCHHUIIHHBI 4 144 108
KonTakTHas padora — ayIMTOPHBbIE 3aHATHS: 1,88 68 50
B TOM YHcJe B (h)opMe NPAKTHYECKOH MOATOTOBKHU 0,94 34 25
[Ipaktnueckue 3ausrus (I113) 0,94 34 25
Jlabopartopusie pabots (JIP) 0,94 34 25
B TOM 4YHCJIe B (popMe MPaKTUUECKON MOATOTOBKH 0,94 34 25
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CamocrosiTesbHasi padoTa 2,12 76 58

KonrtakTHas camoctosTenbHas pabora 212 0,4 0,3

CamocTosiTeIbHOE U3YUEeHHE Pa3/IeNIOB AUCITUIUINHBI ’ 75,6 57,7
Bua uTOoroBoro KOHTpoJIsi: 3a4deT ¢ OLEHKOM

AHHOTauA padoyell MPOrpaMMbl JUCHUIJIMHBI
«CHHTe3 HAHOYACTHII B )KHIKHX Cpeax»

1 Heab AMCHUILIMHBI — TPUOOpETeHNE 00YYAIONTMMHCS 3HAHUN 1 KOMIIETEHIIUI B 00JIaCTH CHHTE3a
HaHOYACTHUI] U HAHOMATEPHAJIOB KHUJIKO(Pa3HBIMU METOIAMH.

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

Obnadamye cleayOUMU KOMIIETEHIIMAMU U UHIUKATOPaMH UX TOCTUKEHU:

I1K-2.1; I1K-2.2; I1K-2.3; T1K-3.3; T1K-4.2.

3namo:

- KJIacCH(PMKAIMI0O HAHOYACTUILl W HAHOMATEpPHAJIOB, OCHOBAaHHYI0O Ha MEpPHOCTH OOBEKTOB,
crioco0ax MoJy4eHHUs, CBOMCTBAX CpPe/ibl IPOBEACHUS CUHTE3a;

— TEOPETHYECKHE OCHOBBI IMPOIECCOB KPUCTAIUIM3ALMU B JKUIKUX Cpelax, OCHOBHBIC (haKTOPHI,
BIIMSIOIIME Ha 00pa30BaHUE 3apObIlIel KPUCTAIN3ALMH U CKOPOCTh POCTa HAHOYACTHIL;

- 3aKOHOMEpPHOCTH IPOTEKAIOLIMX IPOLECCOB IPH CHUHTE3€ HAHOYACTHUIl M HAHOMAaTEpUAJIOB B
KUIKHX (ha3ax U Ha TpaHMIle pasnaena ¢as;

— 3aKOHOMEPHOCTH COBOKYITHOCTH YCIIOBHH NPOBEACHHS CHHTE3a U OCOOCHHOCTEH XMMHMYECKHX,
(Gu3nuecKux ¥ OHOJIOTUYECKUX MTPOLECCOB, IPUBOIAIINX K ITOJyYEHUIO HAHOYACTULl 1 HAHOMAaTEpUaJIOB;

— QJIrOpPUTMBI IPOrHO3UPOBAHMSI TUCIIEPCHOCTH U CTPYKTYPbl HAHOYACTHLl 1 HAHOMATEPHUAJIOB.

Ymems:

- (opmynupoBaTh TpeOOBaHMS K MaTepuanaM M ompeneniarb 3(PQeKTHBHbIE MyTH CHUHTE3a
HaHOYACTHUI] U HAHOMATEPHAJIOB ¢ KOMITJIEKCOM 331aHHBIX CBOMCTB JUIsl KOHKPETHBIX 00J1acTell MPUMEHEHUS;

- HaxOJWThb M UCIOJb30BaTh JIMTEPATypHbIE HCTOYHHKH, Oa3bl JaHHBIX M KOMMEpUYECKHe
IporpaMMHbIE TMPOAYKTHI, U peIIaTh 3aJa4d IO CO3JaHMI0 HAHOYACTUI[ U HAHOMAaTEepPHAJIOB Pa3IUYHOU
IPUPOJIBI, TUCIIEPCHOCTH U COCTaBA;

— INPHUMEHATh TEOPETHUYECKHE 3HAHUS O Croco0ax CHHTE3a HAHOYACTHUIl M HAaHOMAaTEepHAJIOB IS
peIIeHHs UCCIIE0BATENbCKUX U MTPUKIIAIHBIX 33/1a4, B TOM YUCJIE B MEKAUCUUIUIMHAPHBIX 00JIaCTsIX.

Braoemy:

- MerogamMu palbOThl € HAyYHO-TEXHHUYECKOW, CIPAaBOYHOM JIUTEpaTypoil M  3AJIEKTPOHHO-
OMOIMOTEUHBIMH pecypcaMH MO TEOPETUYECKUM M TEXHOJOIMUECKHMM acleKTaM CHHTe3a HAaHOYACTHULl U
HaHOMAaTEpHaJIOB;

— OCHOBHBIMH METOJAMHM CHUHTE€3a HAHOYACTHIl M HAHOMATEPHUAIOB pPAa3IMYHONM HPUPOIBbI,
JTUCIIEPCHOCTH U CTPYKTYPBI;

— OCHOBHBIMH IIPHEMaMHU HAaxOXJEHUS M HCIOJIB30BAaHUS CIPABOYHBIX JIMTEPATYPHBIX MU
KOMITBIOTEPHBIX 0a3 TaHHBIX MO0 CHHTE3Y HAHOYACTHI] U HAHOMATEPHUAJIOB )XUAKO(Pa3HBIMU METOIaMH;

— CHOCOOHOCTBIO M TOTOBHOCTBIO K pa3pabOTKe HOBBIX METOJOB CHHTE3a HAHOYACTHUI MU
HAaHOMATEPHAJIOB U UX IIPUMEHEHUIO B CAMOCTOSTENIbHON HAYYHO-MCCIIE0BATEIbCKOM 1E€ATENbHOCTH.

3 Kpartkoe cogep:xaHue JUCUMILIHHbBI

Pa3nes 1. OcHOBBI mponecca KPUCTAJVIN3ALMHU B dKUIKHX Cpeaax

1.1. Benenne. BapuanTsl kinaccuduKaiuu METOJOB IMOJYyYEHUS HAHOYACTHUI[ U HAaHOMAaTEPHAJIOB.
dusznueckue, XuMU4ecKre, OM0JIorn4eckue 1 KOMOMHUPOBAaHHBIE METO/Ibl. OCOOCHHOCTH TOIYUYEHUS HYJIb-
OJIHO-, IBY- M TPEXMEPHBIX HAHOMATEPHAJIOB.

1.2. Cragun mpouecca KpUCTAUIM3AIMK - 0Opa3oBaHME LIEHTPOB HYKJICAIIMH, POCT HAHOYACTHIL.
['oMoreHHO€ M reTeporeHHoe 3apoIbleoopa3zoBanre. Kputnueckuii 3apo/IbIiil.

1.3. OcHOBHBIE TEOPUHU POCTA KPUCTAJUIOB. BiMsiHME pa3InyHbIX TapaMeTPOB CUCTEMBI Ha CKOPOCTb
3apoAbIIe00pa3oBaHusl U KUHETUKY pocTa HaHOKpHcTauioB. CrocoObl 3aMeaieHHs pocTa JUlsl CUHTE3a
HAHOYACTUI] KOHTPOJIUPYEMOTO pa3Mepa.

1.5. Ponw npoueccoB OCTBaNIbI0Ba CO3PEBAHUS U arperaui HAaHOKPHUCTAJUIOB B IIPOIIECCAaX CUHTE3a
HAaHOYACTHUI] B JKUAKUX cpenax. CraOwnM3anus HAHOYACTHI[ B PacTBOpax - 3JEKTpOCTaTHUYECKas,
aZIcopOITMOHHAs, XeMOCOPOIIMOHHAs, CTePUYECKaI.
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1.5. Kpucrannuzamnus npH nepechleHny U nepeoxiaxaeHud. Crnoco0bl KpUCTAITU3AIIH.
Pa3zgen 2. CuHTE3 HAHOYACTHII METOAAMM OCAXKICHUS

2.1. OCHOBHBIE XUMHYECKHUE PEAKIUH, IPUBOIAIINE K CUHTE3y HAHOYACTHI] U KUJIKHUX CPelax U MX
KOHTPOJINPYEMOMY BBIJICJIICHUIO U3 PACTBOPOB.

2.2. IlonydyeHue HaHOYACTHUI[ 30JI0Ta - MeToA TypkeBuuya u meroi bpacra. CuHTE3 HaHOYACTHIL
cepeOpa, TUTATHUHBI, AN U APYTux OmaropoaHsix MetamioB. [lomydeHrne HaHOUACTHUI] HechepuaecKon
dbopmbl. CHHTE3 HAHOCTEP)KHEH METAIIOB - POJIb 3apOoAbIIeH KpucTtaum3anuu u 106aBok [TAB. Mexanusm
pocTa HAaHOCTEP)KHEW METAIIOB B XKUAKUX cpenax. OCOOCHHOCTH CHHTE3a HAaHOYACTHI[ METaNIOB B opMme
KyOOB, IpHU3M, JIBaIIaTH-TPAHHUKOB U JP.

2.3. CuHTe3 MAarHUTHBIX HAHOYACTHUI[ B TMOJSAPHBIX W HEMOJSIPHBIX cpenax. Crabunm3anus
HAaHOYACTHI] U MOJYyYE€HNE MarHUTHBIX KUJKOCTEH.

2.4. OcHOBHBIE CIOCOOBI CHHTE3a IOJYIMPOBOJHUKOBBIX HAHOYACTUII - KOHTPOIHUPYEMOTO
OCXKICHMSI, TTIOCTPOCHHUS KJIACTEPOB, MOJEKYISIPHBIX TpeKypcopoB. OCHOBHbBIE (DAKTOPHI, BIUSIOININE HA
pa3sMep CHHTE3UPYEMBIX HAHOYACTHUI[ MOJYNPOBOJHUKOB. KUHETHMYECKHMH KOHTPOJIb POCTAa HAHOYACTHI]
NOJYyIpPOBOAHUKOB. CHHTE3  aHM30TPOIHBIX  HAHOYACTUI[ MOJYIPOBOJHUKOB -  HAHOCTEPXKHEM,
Pa3BETBIEHHBIX CTPYKTYP.

2.5. [IpumeHeHrne METOAO0B OCAXKIEHUS JUIsl CHHTE3a HaHOYACTHI], COCTOSIIIUX U3 CIUIaBa METAJIOB,
CO CTPYKTYpO#l s1p0-000JI04Ka, MHOTOCIOMHBIX CTPYKTyp. CHHTE3 HAHOYACTUIl OKCHAAa KPEMHHS U
HAaHOKOMIIO3UTOB - MHOTOCJIOMHBIX CTPYKTYp, COCTOSIIUX W3 METAJJIOB, MAarHUTHBIX MaTEpHAJIOB WU
MOJIyIIPOBOJTHUKOB M OKCHJA KPEMHHUSI.

Pa3znen 3. AnnapatHbie MeTOAbI CHHTE32 HAHOYACTHL M HAHOMATEPHUAJIOB

3.1. 3onb-reanp MeTonq

OcHoBHble cTaanu mpoiecca. OCOOEHHOCTH TUAPOIH3a U TOJHMKOHICHCAIINH B MIETOYHOM U KHCIION
cpene. ['eneoOpazoBanne M CHHEpE3UC. Y TaJICHUE PACTBOPUTENS - 00pa30BaHUE KCEPOTEICH M adpPOresei.
Brnusinue coctaBa peakilMOHHOW CpeJlbl M YCIIOBUN MPOTEKAHUS MpoIiecca Ha MOP(OIOTHIO CHHTE3UPYEMOTO
HaHoMaTepuasa. [lomydenue 30/1b-rep METOIOM HAHOMATEPHUATIOB HA OCHOBE OKCHUJOB KPEMHHUS U TUTAHA.
CuHTe3 3071b-reNb METOI0M HAaHOKOMITO3UTOB THIIA "HEOpraHUKa-HEOpraHuka'" u "opraHuka-HeopraHuka'.

3.2. CuHTE3 HAaHOYACTHIl B CBEPXKPUTHUYECKHUX KUJTKOCTIX

Knaccudukanus METONOB CHHTE3a HAHOYACTHI] MW HAHOMATEPHAIOB B CBEPXKPUTHUECKUX
KUJKOCTAX. PoNb CBEPXKPUTHYECKOW JKHUIKOCTH IPU CHUHTE3€ - PACTBOPUTENb, COPACTBOPUTEINb, AHTHU-
pacTBOPUTEIb, PACTBOPEHHOE BEILIECTBO, peaklnOHHas cpeaa. CxemMbl OCHOBHBIX METO/OB.

Hcnonbs30BaHne CBEPXKPUTHYECKOW BOJBI M JUOKCHAA YIJIEpOAa Uil IMOJYYEHHS HAHOYACTHII.
BapuaHTsl THAPO- U COTBBOTEPMATBHOTO CHHTE3A - MOTYYCHHE HAHOYACTHUI] IPU MPOTEKAHUN (DPU3HUECKUX U
XUMHYECKHX mporeccoB. (OCHOBHbIE MapaMeTphbl, BIMSIONIME Ha MOP(OIOTHI0 CHHTE3HPYEMbIX
HaHOMaTrepuanoB. [lepuoanueckuii U HEMPEPHIBHBIA CIIOCOOBI OpraHU3aIlMU THIPO- U COIBBOTEPMATHHOTO
cuHTe3a. Buabl aBTOKIIaBOB, HCIIOIB3YEMBIX JIJISl CHHTE3a HAHOYACTHL.

I'mapo- u  conbBOTEpManbHBI  CHUHTE3  HAHOYACTHUI[  METAJUIOB, OKCHJIOB  METaJlIOB,
MOJIyIIPOBOJTHHUKOB.

I'mpporepmanbHbIi CUHTE3 HAHOYACTHULL LIEOJIUTOB U LIEOJIMTOB C HAHOIIOPUCTOM CTPYKTYPOM.

3.3. CuHTe3 HaHOYACTHUII TTPU (PU3UYECKOM BO3CHCTBUU HA PEAKIIMOHHYIO CPEIY

Oco0eHHOCTH CUHTE3a HAHOYACTUIl NMPH MHUKPOBOJHOBOM HarpeBe. [ MapoTepManbHBIA CHUHTE3 C
MHUKPOBOJHOBBIM HArpEBOM.

CuHTe3 HAHOYACTHII TIPH BO3JCHCTBUH YIbTPAPHUOIETOBOTO, PEHTTEHOBCKOTO U PaTUOAKTUBHOTO
W3JIy4EHHUS.

MexaHu3M CHHTE3a HAHOYACTHUIL NTPU JEHCTBUU Pa3IUYHBIX BUJOB U3TyUCHUS.

VYasTpa3zBykoBoe BosznelicTBue. CHHTE3 HaHOYACTHII C aMOp(PHOM M HAHOKPUCTAIUITMUECKOU
CTPYKTYpOM.

3.4. O6pa3oBaHue HAHOYACTHUII NTPU PACTIBICHUH PACTBOPOB B IJIaMEHU (MOKPOE CIKUTAHUE)

BrinapuBanue u nuposin3 a’po3ois. BiusHue cocTaBa MCXOHOTO pacTBOpa M TEXHOJIOTMUYECKHX
napaMeTpoB Ipolecca Ha pa3Mep U MOPQOJIOTHIO CHHTE3UpYyeMbIX HaHouacTHll. CrocoObl pachbUIeHUs
KUJKOCTU. ATJIOoMepalusi HAHOYACTHUIL U NMOJTyYEeHHUE HAHOMIOPUCTBIX MaTepUasoB.

3.5. Kpruoxumuyeckuii METOJ] CHHTE3a HAHOYACTHI]

OcHoBHable cTaanu nporecca. CrocoObl 3aMOpakKUBaHKS U yAaJICHUs pacTBopuTens. Vcnonb3yembie
XJ1a10areHTHI.
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3.6. DIIEKTPOXUMHUYECKUI METO MOIY4EHHs HAHOMATEPHAJIOB

Karomnple u aHOAHBIE TMpoOLECCHl, MNPUBOIALIME K CHHTE3y HaHomartepuanoB. I[lomyuenue
HAaHOCTPYKTYPUPOBAHHBIX IOKPBITUH. OJIEKTPOOCAKAEHUE HaHouyacTHl. POpMUPOBaHUE KOMIIO3UTHBIX
MOKPBITHI, COCTOSIIIIMX U3 METaJlJIa U OCAKIEHHBIX HaHouyacTHll. OOpa3oBaHHe HAHOMOPUCTHIX MaTEPUATIOB.
CuHTEe3 HaHOBOJIOKOH B ITOPUCTBIX MaTepuaax.

3.7. MaTtpuuHbI# (TEMIUIATHBIN) CHHTE3 HAHOYACTHI] 1 HAHOMATEpHaJIOB

CuHTe3 HaHOYACTHUI[ B CHEPUUYECKUX U HECPEpUUECKUX MHUIIEIUIaX, MUKPOIMYIbCHsIX. OCHOBHBIC
dakTopbl, BiAUAOIME Ha pasMep u (opMmy, CHHTe3UpyeMblX HaHouacTHl. CHHTE3 HAHOYACTHI] B
MHUKPOSMYJIbCHUSIX B CBEPXKPUTHYECKOM OKCHJIE YIJIEPO/a.

Vcnonp30oBaHne TeKCaroHaJdbHBIX M KYOMYECKMX JKHAKOKPHUCTAIMYECKUX (ha3ax B KauecTBe
MaTpHLBI 11 CHHTE3a HAHOMAaTEpPHaJIOB.

ITosnydueHne ME30IIOPUCTBIX CUIIMKATOB.

CuHTe3 HAHOKOMIIO3UTOB HaHouacTUIa-IeHApuMep. OCOOEHHOCTH CTPOEHMS ICHAPUMEPOB H
croco0oB (hopMUpOBaHHS HAHOKOMITO3UTOB B 3aBUCUMOCTH OT YPOBHS T€HEPAIlUH JICHAPHUMEpa.

3.8. buosornueckue MeTOILI CHHTE3a HAHOYACTHI]

BHyTpHKI€TOUHBI CHHTE3 HaHOUYacTHULl. Marnero0akTepuu, MarHeTocoMbl. CHHTE3 HAaHOYACTHUIL C
UCIIONIb30BaHUWEM  (eppUTHHA. BHEKIeTOYHBI CHHTE3 HAHOYACTUL, (OPMHUPOBAHUE IOPUCTHIX
UEPAPXUUECKUX CTPYKTYP.

3.9. [lonydyeHne HaHOMATEPHUAIOB IIPU CAMOOPTaHU3AIMU HAHOYACTHII

Camoopranuzanus noj 1eicTBUeM KalWUISIPHBIX, TPaBUTALIMOHHON U IEHTPOOEKHOW CHII, IeHCTBUU
ANEKTPUYECKOTO U MAarHUTHOTO noJid. MaTtpuuHasi camoopranuzaiusi. @opMrupoBaHHe MIOCKUX U 00BEMHBIX
CTpyKTyp. @DOpMHpOBaHHE CBEPXPELICTOK, YHOPSJAOYEHHBIX aHcamOiell OMHApHBIX HAHOYACTHII.
bruoMumeTnueckue HaHOMaTEPHAIIBI.

4 O0beM yueOHOH TUCHHUILINHBI

O0BpeM TUCIUIIIINHEI
Bup yueOHoii padoTbl Axan, | Acip.
3E
4. 4.
OO0masi Tpy10€eMKOCTh 1M CHUTNTTHHBI 4 144 108
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS: 1,41 51 38
B TOM 4HcJe B popMe NPaKTHYECKOi MOAT0TOBKH 0,47 17 13
Jlexun 0,47 17 13
[Tpaktrueckue 3anstus (113) 0,47 17 13
JlaGopatopusie pabotsl (JIP) 0,47 17 13
B TOM 4YHCJIe B (popMe MPaKTUUECKOU MOATOTOBKH 0,47 17 13
CamocrosiTesbHasi padoTa 2,59 93 70
KoHnrtakTHas camoctosTenbHas pabora 0,4 0,3
2,59
CaMocCTOsITENIbHOE U3YUYEHHE PA3AEIOB IUCLIUIIIMHBI 92,6 69,7
Buja HTOrOBOro KOHTPOJIS: 3ader ¢ oeHKOM

AHHOTaNuA padoyell MPOrpaMMbl JUCHUINJIMHBI
«I"'a30¢a3Hble mpouecchl MOJYyYeHUS] HAHOMATEPHAJIOB)

1 Leap ucuunIMHbl — IpuoOpeTeHNe 3HaHUH, YMEHUN U (OPMUPOBAHUE KOMIIETCHITUN B 001aCTH
TCOPHUU U MPAKTUKH HCIIOJIb30BAHU (1)I/I3I/II-I€CKI/IX U XUMHUYCCKUX MCTOJOB MOJJYYCHUSA HAHOMATCPHAJIIOB B
ra3oBoil ¢ase, B TOM 4HMCJI€ HAHOYACTWIl, HAHOHUTEH M HAHOTPYOOK, IUVICHOK M MOKPBITHM, MacCHBHBIX
HAaHOCTPYKTYPUPOBAHHBIX U MUKPOIIOPUCTEHIX MaTEpHUAIOB.

2 B pe3yabTaTe H3yuyeHHUs JUCUMILIMHbI 00y4AIOIIHUIACH 10JI/KEH:

Obaaoams CeNyOMUMA KOMIETCHIIMSIMA U WHIANKATOPAMH UX JOCTUKCHUS:

[1K-2.1; I1K-2.2; T1IK-2.3; T1K-3.3; T1K-4.2.

3namo:

- (DUBUKO-XMMHUYECKHE OCHOBBI METOJIOB IMOJIYYEHHs] HAHOYACTHI] U HAaHOMAaTepUaioB B ra3oBOil
dasze;
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-~ OCHOBHbIE ()M3MYECKHE M XMMHUYECKHE METOJbI MOJyYeHHs] HAaHOYACTHUI] U HAHOMATEpHUaJoB B
ra3oBoii (paze u nepcreKTUBBI UX MPUMEHEHUS;

-~ OCHOBHBIE TEXHOJIOTMYECKHE Olepanud M 00OpyJOBaHWE MJIs TOJyYEHHS HAHOYACTHULl M
HAaHOMAaTEepHaJIOB B ra30Boi ¢ase;

- TpeOoBaHMS K KQUECTBY ChIPbS M MOJIYYaeMbIX MPOIYKTOB Ui PA3IHMYHBIX METOOB IOIY4EHUS
HAHOYACTHI] U HAHOMATEPHAJIOB B Ta30BOH (aze.

Ymems:

- BBIOMpaATh HEOOXOIUMBIH METOJ] CHHTE3a HAHOYACTHI] U TIOJIYYCHHS] HAHOMAaTEePHAJIOB B Ta30BOM
daze ¢ yauetoM TpeOOBaHUH K Ka4eCTBY MPOIYKTAa U SKOHOMHUYECKHUX TTOKa3aTeleH;
- ONTHMH3UPOBATH MapaMEeTPHl BBIOPAHHOTO METOJ]a CHHTE3a M0/I KOHKPETHBIE 1IeNIU U 3a]1a4u.

Braoems:

-~ HaBbIKAMHU HCIIOJIb30BAHUSA TEXHUYECKUX CPEACTB MJII M3MEPEHUS M KOHTPOJII OCHOBHBIX
apaMeTpPoOB TEXHOJOTHYECKUX MPOLECCOB MOJIYyYeHHS HAHOYACTHUI] U HAHOMATEepPHaJIOB B Ta30BOH ¢a3e;

- HaBBIKAMHU aHalU3a HAyYHO-TEXHUYECKOW JUTepaTypbl B 00JacTH METOJOB IOJYYEHUS
HAHOYACTHI] U HAHOMATEPHAJIOB B T'a30BOH (aze.

3 KpaTkoe coaep:kanne IUCHUNIHHBI

Pasznes 1. ®usnyeckne MeTOAbI MOJY4eHHSI HAHOMATEPUAJIOB

1.1. Begenue. Knaccugukanus MeTo0B OJIYYESHUsT HAHOYACTHUI] U HaHOMaTepuanoB. PU3nvecKue,
XUMHUYECKHE, OMOJIOTHYeCKHEe U KOMOMHUPOBaHHbIE METObl. OCOOEHHOCTH MOMyYEHUS HYJb- OJTHO-, IBY- U
TPEXMEPHBIX HAHOMATEPUAJIOB.

1.2. ®u3nyeckue MeTOAbI NMOJYUYeHUsI HAaHOUYACTHI. Bo3ronka-necyommmarus. JlazepHas aOsmus.
JlucneprupoBaHue B 3JIEKTPOAYTOBOM paspsiie. MexaHMdecKkoe, YIbTPa3BYKOBOE M JETOHAIMOHHOE
u3MenbYeHne. MeTo/ B3phIBAIONIMXCS MPOBOJIOK. DIEKTPOUCKpoBas 3po3us. [lnasmenHas chepounuzanus
yacTull. KpuoreHHele METOIbI.

1.3. ®usuyeckue MeToAbl INMOJYYEHHS] MACCHBHBIX HAHOCTPYKTYPHPOBAHHBIX MAaTEPHAJIOB.
WnTencuBHas miactuyeckas nedopmanus. HamnpaBnenHas kpuctamumsanus aMOpQHBIX CIUIABOB M CTEKOJI.
[IpeccoBanue u cnekanue (Pa3HOBUIHOCTH CIICKAHMS).

1.4. dusnyeckue MeTOABI NOJMYYeHUS] IUICHOK M NOKPbITHH. KanenbHbli MeTon, MeToX
cnuHUHroBaHus. Mertoj morpyxenus. Hambuienue (TepmMudeckoe, 3JIEKTPOHHO-TYY€BOE, MAarHETPOHHOE).
[Tonsarue 06 snuTakcuu. MonekynspHo-ydeBas sanuTakcus. Jlutorpadus u Hanomutorpadus.

Pa3znea 2. XumMuueckue MeTOAbI MOJYYeHUS HAHOMATEPHAJIOB B ra3oBoii ¢ase

2.1. Tunbl npekypcopoB, TpeOGOBaHUSI K NpeKypcopaM M uMX cuHTe3. [loHsTue mpekypcopa,
BO3MOXKHBIE TPEUMYIECTBa, TpeOoBaHMUs K mpekypcopaMm. OCHOBHbIE MPHUHIMIBI — CTaAMM IMOAXO0MAA K
BbIOOpY W au3aiiHy mpekypcopoB — MOC ¢ MOJEKYJISIpHBIM CTpOoeHHEM. THIIbI MPEKypcOpOB, MPUMEPHI
peakuuii cuHTe3a. MeToabl OICHKHM CTEPUYECKUX 3aTPYAHEHUH U MEXMOJEKYISIPHBIX KOHTAKTOB.
CpaBHHTENIbHAS OLIEHKA SKPAHUPYIOIIEH CIIOCOOHOCTH OCHOBHBIX THIIOB JIMTaH0B. [lapoobpazoBanue 6era-
JTUKETOHATOB MeTauioB. JlaHTaHouael. OCOOCHHOCTH TapooOpa3oBaHUsT AIKOKCHIOB. OCOOEHHOCTH
napooOpa3oBaHUs IIUKJIONEHTAANEHIIIBHBIX KOOPAWHAIIMOHHBIX COSAMHEHUI — MpeKypcopoB. [anorenumasl,
ruapuabl. [IpuMeps! uCoab30BaHus AJ1sl CHHTE3a HAHOMATEPUasoB.

2.2. XMMHYeCKHe TPAaHCHOPTHbIC PpeaKIuH. OKCIEPUMEHTAIBHBIE U TEOPETUYECKHUE OCHOBBI
metona. [lpouecchl, ompenensdiomue CKOPOCTb TpaHcmopTa. [lpumepsl TpacmopTUpPYEMBIX BEIIECTB.
Pa3nenenue u ouncTka BEUIECTB MOCPEICTBOM TPAHCIOPTHBIX PEAKIIUM.

2.3. MeTobl XUMHUYECKOI0 0CAKIEHUSI HAHOMATEPHUAJIOB M3 ra3oBoil (pa3bl, X PA3HOBUIHOCTH.
Craguu CVD nponecca. Onpenenenue, cxema npoiecca, OCHOBHbIE TapaMeTphl. BiusiHue ra3oBoii (assl Ha
nporekanue mporecca. IlpemmymectBa u  Hemoctatku Merona. Kmaccudukammuss wmeromoB CVD.
OynkuuoHanbHble 31MeMeHTel CVD  ycranoBok. OO6nacte mnpumenenuss meroga CVD. Ilomyuenue
HAaHOMATEPHAJIIOB TMPHU JIA3€PHOM HCMapeHuu aroMoB (abmsamuu). I[lomydeHwe HaHOYACTHII TyTEM
TEPMHUECKOTO Pa3JI0KEHUs TBEPIOIO BEIIECTBA.

2.4. Metoabl mnoJiyyeHusi (HaHeCeHUsI) IMJIEHOK M MNOKpbITH. Krnaccuduxamus meTomoB
HAHECEHMs] HEOPraHWYECKUX IOKPBITUN. XOJIOIHOE Ta30JUHAMHYECKOE HalbUICHUE. OJEKTPOAYTroBas
MeTtam3anus. [a3oruiameHHoe HambUieHHe. [lnasmeHHoe HambUieHHe. JleTOHAIMOHHOE HambIJICHHE.
BakyymMHO — KOHAEHCallMOHHOE HanblieHHe. DyHKIIMOHAIBHBIE CXEMBI IIPOLIECCOB, OCHOBHBIE MTAPAMETPHI,
JIOCTOMHCTBA U HEJOCTATKH.
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2.5. Iloay4yeHme YrJIepOAHBIX HAHOCTPYKTYp mocpeacteoM CVD wmeroga. CeHcopHble
matepuayabl. Cunte3 (ymiepeHoB Ha ycraHoBkax CMoutk (cxeMa W TPUHIUI ACHCTBHUA). YCTaHOBKHU
Kpeumepa u Byana mist cuntesa dymineperHoB. Obnactu npumenenus: QymiaepeHoB. CHHTE3 YriaepoIHBIX
HAaHOTPYOOK (CXeMa YCTAaHOBKH WM MPUHIHUI JeicTBUs). O0IacTH MPUMEHEHHS YIJIEPOJIHBIX HAHOCTPYKTYD.
Mopdomnorus 1 CBOWCTBa CEHCOPHBIX MaTEpPHAIIOB.

Pazgen 3. KomOuMHMpoBaHHbIE U MHBIE METOAbI MOJyYeHHSI HAHOMATEPUAJIOB

3.1. Metoabl moJiydeHUS] MHUKPONMOPHMCTBIX MATEPHATIOB. «SlnepHbIe» TpPEeKOBble MeMOpaHBbI.
MemOpaHbl U3 OKCHAOB aJIOMUHUSA, TUTAHA U [UPKOHUS, TOJy4yaeMble 3JEKTPOXUMHUUYECKUM OKHCICHUEM.
Martepuaibl ¢ BBICOKOH yelbHOI MOBEPXHOCTHIO: IIEOTUTHI, MOJIEKYJIIPHbIE CUTA, AaKTUBUPOBAHHBIE YTIIH.

3.2. KomOnnnpoBanHble MeTOAbl. MEXaHOXMMUYECKOE PEAKIMU U UX Pa3HOBUIHOCTU. Bosronka
METaJIJIOB B CPE/ie aKTUBHBIX ra30B. XMMHUECKHE aKTUBATOPHI CIIEKaHUSI.

3.3. HanorexHoJsiorusi. IIpoGneMbl U JOCTHKEHHS HAHOTEXHOJOTHMM B CO3JIaHHUM MAaTepHAaJIOB,
npuOOpPOB, YCTPONCTB M MAILIMH HA COBPEMEHHOM JTarle.

4 O0beM yueOHOH TUCHUILINHBI

O0BbeM TUCIHUIIIINHEI
Bup yueOHoit padoTbl Axan, | Acip.
3E
4. 4.

OO0masi Tpy10€eMKOCTh 1M CHUTTHHBI 4 144 108
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS: 1,89 68 51
B TOM 4HcJe B popMe NPaAaKTHYECKOi MOAT0TOBKH 0,47 17 13
Jlexnn 0,94 34 25
[Tpaxtrueckue 3anstus (113) 0,47 17 13
JlaGopatopusie padotsl (JIP) 0,47 17 13
B TOM 4YHCJIe B (popMe MPpaKTUUECKOU MOATOTOBKH 0,47 17 13
CamocrosiTesbHasi padoTa 2,11 76 57
KonrtakTHas camoctosTenbHas pabora 0,4 0,3

2,11
CaMocCTOsITENIbHOE U3YUYEHHE PA3AEIOB IUCIUIIIMHbI 92,6 69,7
Buja HTOrOBOro KOHTPOJIS: 3ader ¢ OLEeHKOMH

AHHOTaUUs padoyeil NPOrpaMmMbl JUCUUIIIIMHBI
«KoMnbroTepHbie 1 HH(POPMaLMOHHBIE TEXHOJIOTHH B pa3padoTKe HAHOMATEPHAIOB)»

1 Heas aucuMnauHbl — (OpMHUpPOBaHHE KOMIETEHIMM B 00JacTH TEOpUM U MPaKTUKU
UCIIOJIb30BaHUSI KOMIBIOTEPHBIX U MH()OPMAIIMOHHBIX TEXHOJIOTUN I pa3pabOTKU U MCCIIEJOBAHUS HOBBIX
HaHOMAaTepHaJloB, MPUOOPETEHNE 3HAaHUI U YMEHUI B 00J1acTH aHallM3a U MPEACTaBICHUS JINTEPATypPHOH U
HKCIIEPUMEHTAIBHON HayYHO-TEXHHUUECKOW HHPOPMALIUH.

2 B pe3yabTaTe n3y4eHHs JMCHUILIHHBI 00yYAIOIIUICS 10JI2KEH

Obnadams CIEYIONTUMA KOMITIETCHIIMSMHA U MHIANKATOPAMH MX JOCTHKCHHUS

VK-1.1; YK-1.2; IIK-3.2; I1K-3.3; IIK-4.1; I1K-4.2; I1K-4.3.

3unameo:

— COBPEMEHHOE COCTOSIHHUE M TIEPCIICKTUBHBIC MPUMEHEHUS KOMIBIOTEPHBIX U MH()OPMAIMOHHBIX
TEXHOJIOTHI B HAHOMHYCTPHH;

— OCHOBHBIE CHCTEMbI OPTaHU3AlNN U XPAaHEHHS HAYYHO-TEXHUYECKOU HH(pOpMAIUH;

— CIIOCOOBI TUTAHUPOBAHUS IKCTIEPUMEHTA;

— CTaTUCTHYECKHE WHCTPYMEHTHI TNIAHUPOBAHUS YKCIEPUMEHTa M 00paOOTKH IKCIIEPUMEHTATBHBIX
JaHHBIX;

— CTMOCOOBI U MHCTPYMEHTHI 00pa0OTKH 1 MIPEACTABJICHHS YKCIIEPUMEHTATBHBIX JaHHBIX;

— TMOJXOJIbI K MOACIIUPOBAHUIO HAHOCUCTEM.

Ymemn:

— OCYHICCTBJISITh TIOWCK W aHAIN3 HAYYHOH-TEXHUYECKOW HH(POPMAIIMH B JOCTYITHBIX UCTOYHHUKAX;

49



— MIPOU3BOAUTH OTOOP 3KCIEPUMEHTAIBHBIX ()AaKTOPOB MU IOCTPOEHHUE IUIAHOB JKCIEPUMEHTA B
00J1aCTH CO37aHUS U UCCIIEJOBAHUSI HAHOMATEPUAJIOB;

— IPOBOJUTH AHAJIU3 PE3YJIBTATOB SKCIIEPUMEHTAIIBHBIX UCCIIEJOBAHMI;

— TMPEACTaBIAThH PE3YJbTaThl SKCIIEPUMEHTAIbHBIX UCCIIEI0BAHUM;

— BBIIBIISATh 3HAUUMOCTh (PAaKTOPOB IKCIIEPUMEHTA;

— TPOU3BOAUTH KPUTHUECKUH aHAIHU3 ONMYOJMKOBAaHHBIX JAHHBIX;

— IPOBOJUTH MOJEINPOBAHUE MTPOLIECCOB IBUKEHUS U arperaiuu;

— IPUMEHSATH MOJIyYEHHbIE 3HAHUS JUISl PELLIEHHs UCCIIEA0BATENbCKUX U MPUKIAJHBIX 331a4, B TOM
yrcie B 00JacTH HAyKH O HaHOMaTepHajiaxX ¥ HAaHOTEXHOJIOTUH.

Braoemy:

— HaBblKaMH pabOTHl C HAYYHO-TEXHUYECKOH, CIPABOYHON JUTEPAaTypoH U 3IEKTPOHHBIMHU
pecypcamu, 3aTparuBaloOlMMHU (yHIaMEHTAJIbHbIE U MPAKTUYECKHE aCHEKThl Pa3paOOTKU M IPUMEHEHUs
HaHOMAaTEpHaJIOB;

— HaBbIKAMM HCIIOJIB30BaHMs KOMIIBIOTEPHBIX HPOTrpaMM [uld IUJJAaHUPOBAaHUS W aHalu3a
IKCIEPUMEHTA;

— METOJOJIOTMYECKUMH MOJXOJaMU U HABBIKAMH IIPEJCTABICHUS IKCIEPUMEHTAIBHBIX aHHbBIX, B
TOM YHCJIe, Pe3YJIbTaTOB MHOTO(AKTOPHBIX KCIIEPHMEHTOB;

— HaBbIKAMM OCBOCHUS U MPUMEHEHHUs HOBBIX KOMIIBIOTEPHBIX U MH(POPMALMOHHBIX UHCTPYMEHTOB
npu pa3paboTKe U UCCIETOBaHUHM HAHOMATEPHAJIOB.

3 Kpartkoe cogep:xanue JUCUMILIHHBI

Pa3nes 1 - OcHOBBI TeOpHH INIAHMPOBAHUS IKCIIEPUMEHTA

HaHonmHaycTpusi M KOMNbIOTEPHbIE TEXHOJOTMH. AKTyaJlbHble BO3MOYKHOCTH M IE€PCIEKTHBBI
UCIIOJIb30BaHUSI KOMITBIOTEPHBIX U HH(POPMAITMOHHBIX TEXHOJIOTUN B HAaHOMHAYCTpuH. VicTopuueckuii 0630p
IPUMEHEHHUS KOMIBIOTEPHBIX M HMH()OPMAIMOHHBIX TEXHOJIOTMH B 00JaCTH XMMHYECKOH TEXHOJIOTHUH,
MaTepHaJOBEICHUS U pa3pabOTKH HAHOMATEPUATIOB.

PanaoMu3anus U IVIAHUPOBaHHe IKcepuMenTa. OCHOBHBIE UJIEH, TOCTPOEHHE CI0KHBIX IUIAHOB,
KOBAapHallMOHHBIM  aHanmM3. AHalIM3 KOHTPAaCTOB UM MHOXKECTBEHHbIE CpaBHEHHsA. MHOroMepHsbIi
JMCTIEPCUOHHBIN U KOBapUALIMOHHBIN aHAIN3, IPEANONI0KEHUS U CIEICTBUS UX HApyILICHUS.

IlnannpoBaHue MHOroGaKTOPHBIX 3KCIEPUMEHTOB. J[poOHO-(paKTOpHBIE IUIAaH C PA3IUYHBIM
YHCIOM YpPOBHEH, CMEIIaHHbIe I[UIaHbl, LEHTPAJbHblE KOMIIO3UMLMOHHBIE IUIaHbl. [locTpoeHue
HKCIEPUMEHTAIBHBIX IUIAHOB U AHAJIUM3 Pe3yJbTaTOB SKCIEPUMEHTA, METOJbl POOACTHOIO TUIAHUPOBAHHMS
Taryuu, maHel Jyisi CMECEd M IPYyTruX MOBEPXHOCTEH C OTPaHUYCHUSIMH, TOCTpoeHUE D- u A-onTuMaibHbIX
IUTaHOB. AHAaJHM3 MOBTOPSEMOCTH W BOCHpOM3BOAUMOCTH. OueHka 3(p(eKTHBHOCTH 3KCIIEPUMEHTAIbHBIX
IUTAaHOB, CIOCOOBI TOBBIMECHHUS A(PPEKTUBHOCTH IUIaHA, HBOJIOIMOHHOE IUIaHHpoBaHue. [IporpammHuble
CpeZACTBa AJIsl CTATUCTUYECKOIO aHAJIN3a U IUIAHUPOBAHMSI SKCIIEPUMEHTA.

Pa3nea 2 - O6padoTka nHGopmanuu B 00/1aCTH HAYK 0 HAHOMAaTepHalax

O0padoTka HKCIEPUMEHTANbHBIX JaHHbIX. OCHOBHBIE 3ama4u 0O0pabOTKM WHGOPMAIMK B
NPaKTUKE HAy4YHBIX MCCIIE0BaHUI B oOnacTy HaHoMmarepuanoB. OOpaboTka SKCIepUMEHTATBHBIX JTaHHBIX
Ha T[puUMepe THUIIMYHBIX HCCIEN0BaHUM B o0jactu pa3paboTkM HaHoMmarepuanoB. Ilpaktudeckoe
npuMeHeHHe (UIbTpalMd W TEXHUYECKOTO aHaiu3a Ui 00pabOTKM HSKCIEPUMEHTAIBHBIX JaHHBIX.
Hcnonb3oBaHue MporpaMMHBIX NMPOAYKTOB Ul IUIAHMPOBAHUS SKCIIEPUMEHTA, aHAINU3a M MPEJCTABICHUS
IKCIEPUMEHTAIbHBIX 1aHHBIX.

Bo3M0KHOCTH NPOrpaMMHBIX NPOAYKTOB H UX NPHMeHEHHE B TEXHOJIOTHMM HAHOMAaTepHAJIOB.
CucremMbl KOMIBIOTEPHON anreOpbl, TaOJMYHBIE PEAAKTOPHI, SI3BIKM MPOTPAaMMHUPOBAHMS Ha IpPHUMEpE
MSExcel, Matlab, Maxima, Mathcad, Scilab, R, Python. OcnoBsl ucnonb3oBanus Python st anamuza
Hay4HbIX JaHHbIX. Hayunas skocucrema si3pika Python: makerst Numpy, Scipy, Matplotlib. Cratuctuueckas
obpaboTka ¢ ucnosb3zoBanueM R u Python. O6GpaboTka m aHanmM3 M300paKeHU — MPUMEHEHHE MAKETOB
Numpy u Scipy, moayns Scikit-image. Vcnionb3oBanue 6ubnmuorexu Matplotlib anst Bu3yanu3anuu JaHHBIX
U MIOCTPOEHUS BBICOKOKAYECTBEHHBIX TUArpaMM.

ITonck W aHaMU3 Hay4YHO-TeXHHMYecKol HHpopManuu. VCTOYHUMKM HAyYHO-TEXHUUYECKOU
uHpopmanuu. CucTeMbl OpraHu3allid M XpaHEHUs HAyYHO-TEXHUYECKOH MHpopmanuu. MeToasl MoHuCKa.
Kputepun s¢dexTuBHOCTH (MONTHOTA, TOYHOCTH) IOMCKAa M CIOCOOBI WX TMOBBINICHUS. AHAIN3 U
IPEeJCTaBICHNE BIABICHHON HayYHO-TEXHUYECKON NH(pOpMALIHH.
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Pasznen 3 - MoaeanpoBanue U BU3yaau3anus HAHOCHCTEM

MonenupoBaHue MpPOLECCOB MABM)KECHHS M arperaldd HaHO4YacTHL. MeTonbl MOJIEKYJIApHOU
TUHAMUKA. bpoyHOBCKasi nuHamuka 1 quHaMuka JlamxkeBena, metoasl MonTe-Kapino. KomOuarpoBanHbie 1
YCOBEPIICHCTBOBAHHBIE METOABI MOJEIUPOBAHUSA JUHAMHUKM 4acTHL. MoOaenupoBaHUE B3aMMOJCHCTBUI
YaCTHULl: PacU€T CTOJIKHOBECHUN MEXAY 4aCTULIAMU, MOJEIUPOBAHUE IBUKCHHS arperaroB ¢ y4€ToM CBS3EH
MEXy YacCTHIAMM, IIApHOE M MHOXKECTBEHHOE B3aMMOACHCTBHE 4YacTull. [IporpamMMHble NPOMYKTBHI Ui
BU3yaJIN3alUU U IIPEICTABICHUS PE3YIbTATOB MOJAEIUPOBAHUS HAHOCUCTEM.

4 O0beM yueOHO# JUCHHUIIJIMHBI

O0BbeM U CIHUIIINHEI
Bup yueOHoit padoTbl Axan, | Acip.
3E
4. 4.
OO0masi Tpy10€eMKOCTh 1M CHUTITHHBI 4 144 108
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS: 1,88 68 51
B TOM 4HcJIe B (popMe NPAKTHYECKOH OATO0TOBKHU 0,22 8 6
Jlexnn 0,47 17 13
[Tpaktrueckue 3ansatus (113) 1,19 43 32
JlaGopatopusie padotsl (JIP) 0,22 8 6
B TOM 4YHCJIe B (popMe MPaKTUUECKOU MOATOTOBKH 0,22 8 6
CamocrosiTesbHast padoTa 2,12 76 57
KoHnrtakTHas camoctosTenbHas pabora 212 0,4 0,3
CamMOCTOSITETbHOE U3YUYEHUE PA3/IeNIOB TUCIIUIIIIUHBI ’ 75,6 56,7
Bua uTOroBoro KOHTpoJIs: 3adeT ¢ OLEHKOH
AHHOTaUUs padoyeil NPOrpaMmMbl JUCUUIIIMHBI
«buoJsiornyeckoe A1elicTBHE HAHOMATEPHUATIOBY»
1 Heap aucHMIUIMHBI — (QOpPMHUpPOBAHUE Yy CTYIACHTOB TMOHSATHS O PAa3jIMYHBIX aCMeKTax

OMOJIOTMYECKOTO JIEHCTBHSI HAHOYACTHUI] 1 HAHOMATEPHAJIOB, MEXaHU3MaX MX JCHCTBUS HA JKHUBBIC CHCTEMBI
U CIIOCOOHOCTH K OIIEHKE PHCKa MpU padoTe ¢ HAaHOMaTepHUaIaMH.

2 B pe3yabTaTe H3yuyeHHUs JUCUMILIMHBI 00y4AIOIIHUIACH 10JIKEH:

Obaaoams CIeNYIOMUMA KOMIETCHIIMSIMA U WHIANKATOPAMH UX JOCTUKCHUS:

IIK-2.1; IIK-2.3; TIK-3.1; TIK-3.3; TIK-4.2; TIK-4.3.

Buame:

- OCHOBHBIC TTOHSTHS TOKCHUKOJOTMH M HAHOTOKCHKOJIOTMH;, OCOOCHHOCTH W MEXAaHH3MBI JECHCTBUS
HAHOYACTHI] HA JKMBBIC CUCTECMABI;

Ymemo:

- IPaBWJIBHO OIIEHWBATh PUCK MPHU paboTe ¢ pa3IUYHBIMH HAHOYACTUIIAMU U HAHOMAaTEpUaJaMH,
BBIOMPATH CPEJICTBA 3AIUTHI;

- aHAJIM3UPOBATh HAYYHYIO HHPOPMAIUIO O OMOJOTUYECKOM JACHCTBHH HAHOMATEPUAIIOB;

- MPUMEHSTH TEOPETUUECKUE 3HAHUS IO OMOJIOTUYECKOMY NEUCTBUIO HAHOYACTHI] 1 HAHOMATEpHUaJIOB
JUTSL pELLICHUS UCCIE0BATENbCKUX U IPUKIAJIHBIX 33/1a4;

Bnaoemn:

- nuH(opManHe 0 TOKCUIYHOCTH PA3IMYHBIX BUIOB HAHOYACTHI] U HAHOMATEPHAJIOB;

- nHpOpMaIIHE O BO3MOXKHOCTSIX MPUMEHCHHUH HAHOYACTHUI] 1 HAHOMATEPHUAJIOB B METUITUHE;

- MeToZaMi pabOThl C HAYYHO-TEXHHYECKOH, CHpPAaBOYHOW JIUTEPAaTypoH M  IJIEKTPOHHO-
OMOIMOTEYHBIMH PECYPCAMH, CBSI3aHHBIMU C OMOJIOTUYECKUM JICHCTBHEM HAaHOMATEPHAIIOB.

3 KpaTkoe coaep:kanue IUCHUNIHHBI

1. OcHOBHbIE TOHATHSA TOKCHKOJOrMHM. OrpeneneHrue TOKCHUKOJIOTHHU, Pa3/iesibl TOKCHUKOJIOTHH.
Hanorokcukonorus. [lonstue o BpeaHoM BemecTBe. TOKCHYHOCTh U ONIACHOCTH BellecTBa. [loHATHE 103BI.
Kpussie «mo3a-apdext». Bumapl TokcMueckux 103 W KoHUeHTpanuid. [lopor BpemHoro mewcTBus.
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TonepantHocTh. [lonsTHe ToMeocTasza. Kinaccudukamus orpaneHuii. OcTpoe u XpOHHUECKOE BO3CHCTBHE.
OtnaneHHble MTOCIEICTBUS.

2. JleilicTBHEe TOKCHYHBIX BelleCTB HAa OpraHu3M. OCHOBHBIE MyTH MOCTYIUIEHHS TOKCHUYHBIX
BellecTB B opranu3M. Knaccudukanus TOKCHYHBIX BEIIECTB M0 ASHCTBHIO HA OPTaHU3M, 10 W30UpaTeIbHOM
TOKCUYHOCTH. D(PPeKTsl mpu MOBTOPHOM BBeAcHHH. KOMOWHUpOBaHHAsS TOKCUYHOCTh. MOIEKYISIpHBIC
MEXaHM3MBbl JEMCTBHSI TOKCHYHBIX BemecTB. Ilepuoasl otpaBiaeHus. OOmMe NPUHLMIBI JICYSHUS
orpasiieHuii. HanoMarepuassl Uit 1€TOKCUKALUKA OpraHu3Ma.

3. TOKCHYHOCTH HAHOYACTHIl W HaHoMmarTepuasaoB. [loHATHE M 3a7au¥ HAHOTOKCHKOJIOTHH.
Uctopus HaHOTOKCUKOJIOTMU. [IpuMepbl OCTPOrO M XPOHHUYECKOTO ACHCTBHUS BBICOKOJIUCIIEPCHOM MBLIH.
00630p T'torTepa ObGepnopcrepa «HaHOTOKCHKOIIOTHS: HOBas AUCIUILIMHA, BO3HHUKAIONIAS M3 W3YYCHUS
YacTUIl CBEpXMaJoro pasmepay. Pacmpenenenue yacTull npu MHTaiasuuu. BiusHue pasmepa u ¢Ghopmbl
HaHOYACTHI] — puMepbl. OCOOEHHOCTH ACUCTBUS YaCTHIl B HAHOPA3MEPHOM COCTOSIHUU. OpraHbI-MUIICHH
sl HaHodactull. [IpuMepsl TOKCHMYECKOro AEMCTBUS HAHOYACTHUI] METAJUIOB, YIJIEPOAHBIX HAHOYACTHLI,
NOJIMMEPHbIX HaHouyacTull. OleHKa pucKka NOpU BO3ACUCTBUU HaHOMaTepuanoB. OrpaHuueHus Ha
HCIIOJIb30BaHNE HaHOMaTepuaaoB. MeTo/ibl OlleHKH 0e30IacHOCTH HaHoMaTepuanoB. CpeacTBa 3alUThl IpU
paboTte ¢ HaHOMaTepUaIaMu.

4. HanouacTHubl W NPOAYKUIHS CBOOOAHBIX pagukanoB. OOpa3oBaHHE aKTHBHBIX (QopMm
kuciopoga B kierke. IlepekucHoe oxuciaenue nunuaoB. EcrectBenHas 3ammra kietkn oT ADK.
OxkucnurtenbHblii cTpecc. Hanouactuubl n okuciautenbHbld cTpecc. [Ipumepst HU MmeTamnoB M OKCHUIOB,
BBI3BIBAIOIINX OKUCIUTEIBHBIN CTpecC. AHTHUOKCHUIAHTHBIE CBOKWCTBA (YIIJICPEHOB.

5. HanowyacTMubl W HMMYHHasi cucrTeMa. OCHOBHBIE KOMIIOHEHTbI HMMYHHOH CHCTEMBI.
BocnanurensHas peakuus. [IpuMepsl BOCHAIUTENBHBIX pEaKLMi MOJ ACHCTBUEM HAHOYACTHUI[ METAJUIOB U
OKCHJIOB. B3amMopeiicTBUe HAaHOYACTHL C KJIETKAMU M OpPraHaMM MMMYHHOH CHUCTEMBI — IOTJIOIIECHHE
Makpodaramu, HaKOIJICHHE B celie3eHKe. HaHOJacTUIsl KaK aablOBaHThI (YCHJIMTETH MMMYHHOTO OTBETa
npu BakuHauu). [lpumep - aaploBaHTBl HA OCHOBE HAHOYACTHUI] THPOKCHATIATUTA.

6. HanomaTtepuaJbl /151 HANPABJEHHOT0 TPAHCIOPTA JIEKAPCTBEHHBIX BelIeCTB B OPraHU3Me.
OO6mue TpeboBaHHA K BHIOOPY HAHOYACTUI[ M HAHOMATEPHAIOB JUISI MEIUIMHCKOTO MPUMEHEHHS.
Heoprannueckne HaHOYACTHUIBI KaK HOCUTENH JUIsl HAIIPaBICHHOTO TPAHCIOPTAa JIEKAPCTBEHHBIX BEIIECTB.
Jlunocomsl. IIpumepsl JMIOCOMHBIX MpENaparoB, pa3pelieHHbIX I KIMHUYECKOTO IPUMEHEHHS.
[TonumepHble HAHOYACTHULBL: TOJUMEPHBIE MHIEIUIBI, MOPUCTHIE MOJIUMEPHBIE YACTHULbI, MOJIUMEPHBIE
MUKPOKAICyJybl, KOHbIOTaThl osinMepa u JIB, nenaprumMepsl. [pyrue Buabl HAHOYACTULl 1 HAHOMATEPHAJIOB.

7. PazHooOpa3ue 0MOJIOTHYECKOr0 AeiCTBUSI HAHOMATEPHAJOB. TOKCHUECKOE, BOCIIAIUTENBHOE,
aHTHOAKTepualbHOE U TEPaleBTUYECKOE JIEHCTBHE Ha MpHMEpe HAHOUYACTHI] cepedpa W MaTepHualioB, MX
coaepxamux. TOkcHMYeCKoe NEeUCTBHE U BO3MOKHOCTH MEIULMHCKOTO MPUMEHEHUS HAHOYACTHUIl JPYTUX
METaJNIOB, OKCHJIOB METAJUIOB U HEMETAJIIOB, YIJIEPOJIHBIX HAHOYACTHUIl U HAHOYACTHUIL IOJIUMEPOB.

4 O0beM yueOHOH THCHUILINHBI

O0BbeM TUCIUIIINHEI
Bup yueOHoii padoThbl Axan, | Acip.
3E
4. 4.
OO0masi TPy10€eMKOCTh 1M CHUTITHHBI 4 144 108
KonTakTHasi paboTa — ayIMTOPHbIE 3aHATHS: 1,41 51 38
B TOM 4HcJIe B (pOpMe NPAKTHYECKOH OATOTOBKHU 0,11 4 3
Jlexun 0,47 17 13
[Ipaktrueckue 3ausrus (113) 0,94 34 25
B TOM 4HcCIe B popMe MPAKTHYECKON OTOTOBKU 0,11 4 3
CamocTosiTesibHasi padora 2,59 93 70
B TOM 4HcJIe B (popMe NPAKTHYECKOH OATOTOBKHU 0,11 4 3
KonrtakTHas camoctosTenbHas pabora 259 0,4 0,3
CaMocCTOsITENIbHOE N3YUYEHUE PA3AEIOB IUCIUIIIMHBI ’ 92,6 69,7
B TOM 4YHCJIe B (popMe MPaKTUUECKOU MOATOTOBKH 0,11 4 3
Bua uTOroBoro KOHTpoJIs: 3a4deT ¢ OLEHKOM
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5.3 /IncuunauHbI 4acTH, GOPMHUPYeMOii y4aCTHHKAMH 00pa30BaTeJbHbBIX OTHOIIECHHI (IMCIUIITHHBI
1o BbIOOpY)

AHHOTaNUs padoyeil NPOrpaMMbl JUCUUILIIMHBI
«¥YrJjiepoaHble HAHOMATEPHAJIbD)

1 Leap ucuunIMHbl — IpuoOpeTeHNe 3HAaHUH, YMEHUN U (OPMUPOBAHUE KOMIIECTCHITUN B 001aCTH
MOJIMMEPHBIX HAHOKOMIIO3UTOB W O3HAKOMIIEHME C HX CTPYKTYypOH, CBONCTBaMH, BO3MO>XHOCTSIMH
IIPUMEHEHUS.

2 B pe3yabTaTe u3yuyeHHUs JTUCUMILIMHBI 00y4AIOIHUIACH 10JIKEH:

Obnadamye CleayOMUMU KOMIIETEHIIMAMU U UHIUKATOPAMH UX JTOCTHUKCHUS:

IIK-2.1; 1IK-2.2; [IK-2.3; IIK-3.2.

B pesynbrare uzydeHus: AUCHUIUIMHBI CTYICHT MarucTpaTyphl T0KEH:

3namo:

- MoauduKanuMu yriiepoaa, CTpyKTypy U CBOWCTBA YIJIIEPOJHBIX HAHOMATEPUAIOB, BOZMOXXHOCTHU
UX MCIOJIb30BaHUS;

ymemn.

- HCIOJIb30BaTh PA3lMYHble MUCTOYHUKUA HHGPOpPMAIUU AJsl MOJYYEHHUS CBEIEHUH O HOBEHIIMX
HCCJICIOBAHMSIX B 00JIACTH YTIEPOAHBIX HAHOMATEPUAJIOB;

- KPUTHYECKH aHAJIM3UPOBATh HAyyHbIEC MyOIHKAIUY;

enaoemn:

-~ HaBbIKaMU MOJTOTOBKH aHATUTHYECKUX 0030pOB COBPEMEHHON HAay4HOH JUTEpaTyphbl B 00J1aCTH
YIJIEPOJHBIX HAHOMATEPUAJIOB B YCTHOM U MUCbMEHHOMU (opMme.

3 Kpartkoe cogep:xaHue JUCUMILIHHbBI

Paznen 1. Kuaccmpukanmusi yriepoaHbix HaHOCTYKTYp. HaHoTpyOKHM, HAHOBOJIOKHA H
dyniepennt

1.1 Beegenne. Kinaccudgukanust yriepoaHbiX HAHOCTPYKTYP

AnnorponHeie Monudukanuu yriaepoga OCHOBHBIC MOHSTHS KBAaHTOBOM XuUMHUHU. [ mOpuamsarus
ATOMHBIX OpOHTaNiell 1 MHOTOOOpa3ue aUTOTPOMHBIX MOAU(DHUKAIINN U XUMUYECKUX COCIMHEHUN yriepoaa.
Anma3z u ankaubl. ['padur, rpaden, apeHsl, ankeHbl, KapOUH, ankuHbl. CMEIIaHHbIE U MPOMEXYTOUYHBIE
AIUTOTPOITHBIE MOIU(PUKALIUN YTIIEPOIa.

1.2 Yruiepoanble HAHOTPYOKHM U HAHOBOJIOKHA

Uctopust otkpeitus YHT. TloHsATHE OAHOCTEHHBIX W MHOTOCTEHHBIX YTIEPOAHBIX HAHOTPYOOK.
Nudopmarius 06 ux cTpoeHnn U Metoaax noxydeHus. CTpyKTypHbIE CBOHMCTBA. XUPAIBHOCTh HAHOTPYOOK.
DJEeKTPOHHBIE CBOMCTBA HAHOTPYOOK. DIIEKTPOHHBIE CBOMCTBAa TI'paUTOBOM IMJIOCKOCTH. MexaHW4YecKue
CBOHMCTBA. YIpyrue CBOWCTBA YIIEPOIHBIX HAHOTPYOOK. DJIEKTPOMEXaHUUYECKHE CBOMCTBA YTJIEPOJHBIX
HaHOTpYOOK. IloHsiTHe xupanbHOCTH. OOCYXJE€HHE B3aUMOCBSA3H XHUPAITHHOCTH U (U3NYECKUX CBOMCTB
YIIepOAHBIX HAaHOTPYOOK. [IpuMeHeHue yriepoaHbIX HAHOTPYOOK. TokcHYHOCTh HaHOTPYOOK. IloHsTHS N
CBOICTBa HAHOBOJIOKOH.

1.3 Ctpoenue QpyriiepeHONOT00HBIX HAHOCTPYKTYP

Hctopus otkpeiTust ¢ymiepenoB. Kmactepsl yrinepoaa. YcranoBka u MeToauku Puuapna Cmosm.
Otkpeituss bakmuacrepa @ymnepa. Ilonstue o dymiepenax. Teopema Diiniepa U CTPYKTypa MOJCKYI
¢GyepeHoB W YIIIEPOAHBIX HAHOKJIACTEPOB, (ylIepeHOnoJ00HbBIE CTPYKTYphl B JKUBOM MpPHPOJIE.
Yrnepoausie kinactepsl GpysieponHoro tumna. CunTe3, MoaubuIupOBaHue, UCTIOIb30BaHUE (PYIIIEPEHOB.

Pa3nes 2. KoMno3uTsl Ha 0CHOBe yIJIepOAHBIX HAHOMaTepuanoB. Heyriepoansie HAHOTPYOKH.
I'pa¢den. Hanoaama3s

2.1 I'pagen

[Tonstus rpadura, rpadena, okcuaa rpadeHa, CTpoeHUE U 0coObIe CBOMCTBA TpadeHa. XUMHUUECKOe
MomuduimpoBanue rpadena. «'padeHoBas» >SIEKTPOHMKA. MHOTOCIOWHBIA SMUTAKCHAIBHBIN TpadeH
(MEG). CtpykTypa, 3JEKTPUUYECKHE CBOMCTBA, MEXAaHWYECKHUE CBOWCTBA, BO3MOXKHOCTH NMPUMEHCHHUS B
IIEKTPOHUKE

2.2 Hanoauamas.

[TonsTus HaHOamMasa, CTPOCHHE UM OCOOBIE CBOWCTBA HaHOanMa3a. TeXHOJOTUsS TMONYYCHHS
JIETOHAI[MOHHBIX HaHOAIMa30B. OUMCTKa HAHOAIMA30B OT ITpuMeceld. MeTobl KOHTPOJIS CTETIEHN YHCTOTHI
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JIeToHaIMOHHBIX HaHoanMa3oB ([IHA). Ilomyduenue HaHoanmMasbix cycnen3uit. Ctpykrypa [IHA.
[IpakTnueckoe ucnonbzoBanue JJHA.

2.3 KoMno3uThl, cofiep:kaime yrjepoaHble MaTepHaJIbl

Matepuansl U KOMIIO3UTHI Ha OCHOBE YIJIEPOJHBIX HaHOTPYOOK. [lonmumepsl U KOMIIO3UTHBIE
MaTepuaibl Ha OCHOBE JIPYTUX YIIEPOJIHBIX HAHOCTPYKTYP.

2.4 HeyriiepoaHbie HAHOTPYOKH.

[ToHATHE HEYTNIEPOAHBIX HAHOTPYOOK. DYHKIIMOHAIBHBIE CBOMCTBA M MPAKTUYECKOE MCIIOIb30BaHUE
Pa3IUYHBIX HEYTJIEPOIHBIX HAHOTPYOOK.

4 O0beM yueOHOH TUCHUILINHBI

O0BbeM IUCIUIIINHEI
Bup yueOHoii paboTbl Axax, | Acip.
3E
4. 4.
OO0masi Tpy10€eMKOCTh 1M CHUTTHHBI 5 180 135
KonTakTHasi padoTa — ayIMTOPHbIE 3AHATHS: 1,41 51 38
B TOM 4HcJIe B (popMe NPAKTHYECKOH OATOTOBKHU 0,11 4 3
Jlexmn 0,47 17 13
[Tpaxtrueckue 3anstus (113) 0,94 34 25
B TOM 4HCIIe B popMe MPAKTHYECKON OTOTOBKU 0,11 4 3
CamocTosiTesibHasi padora 2,59 93 70
B TOM 4HcJIe B (popMe NPAKTHYECKOH MOATOTOBKHU 0,11 4 3
KoHnrtakTHas camoctosTenbHas pabora 259 0,4 0,3
CamMOCTOSITETbHOE U3YUYEHUE PA3/IeNIOB TUCIIUIIIINHBI ’ 92,6 69,7
B TOM 4HcCIe B popMe MPAKTHYECKON OTOTOBKU 0,11 4 3
Bua koHnTpoJis:
JK3aMeH 1 36 27
KonrtakTHas paboTta — mpoMe)XKyTOUHAs aTTECTAIHS 0,4 0,3
1
IToaroroBka K 3K3aMeHy. 35,6 26,7
Bua uToroBoro KOHTpoJIs: JK3aMeH

AHHOTaNUA padoyeil MPOrpaMMbl JUCHUIJIMHBI
«IloJiMMepHBIE HAHOKOMITIO3UTHI»

1 Heab AMCUMNIMHBI — TPUOOPETEHNE 3HAHUHM, YMEHUN U (pOpMUpPOBaHHE KOMIIETEHIIUI B 001aCTH
MOJIMMEPHBIX HAHOKOMIIO3UTOB W O3HAKOMIICHME C HX CTPYKTYypOH, CBONCTBAMH, BO3MO>XHOCTSIMH
MPUMEHEHUS.

2 B pe3yabTaTe H3yuyeHHUs JUCUMILIMHBI 00y4aIOIIHUIACH 10JIKEH:

Obaaoams CeNyOMUMA KOMIETSHIIMSIMA U WHIUKATOPAMH UX JOCTUKCHUS:

IIK-2.1; [IK-2.2; [IK-2.3; IIK-3.2.

B pe3ynbprare uzydeHus: AUCHUIUIMHBI CTYICHT MarucTpaTyphl T0KEH:

3nameo:

— OCHOBHBIE BHJIbI MATPHI] U HATIOJHUTENCH IJIs1 CO3aHuUsl MOJIMMEPHBIX HAHOKOMIIO3UTOB;

— OCHOBHBIE CBOMCTBAa pAa3JWYHBIX NOJHMMEPHBIX MAaTpPULl M TMOJUMEPHBIX KOMIIO3MIIMOHHBIX
MaTepHaJoB;

— OCHOBHBIC METO/IBI TEPEPAOOTKH IMOTUMEPHBIX HAHOKOMIIO3UTOB;

ymemn.

- BBIOpATh MOJIMMEPHBIA HAHOKOMITO3UIIMOHHBIN MaTepuall I 3aIaHHON 00JIaCTH MPUMEHEHUS

- BBIOpaTh HY)KHBIH TUI MAaTPULbl U HAMOJIHUTENS AJI1 CO3JaHHs MOJUMEPHOTO HaHOMaTepuana C
3aJaHHBIMH CBOMCTBAMH;

e1aoemn:

- uHpOpMAIMEH O CYHISCTBYIOIIUX W TEPCHEKTUBHBIX O0JIACTAX MTPHUMEHEHHUS TMOJUMEPHBIX
HaHOKOMIIO3UTOB;

- HaBBIKAMM TOJIFOTOBKM JOKJIAJ0B Ha OCHOBE aHAlU3a COBPEMEHHOM Hay4yHOUl JIHUTEpaTypbl B
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obmactu IMOJIMMCPHBIX HAHOKOMITIO3UTOB.

3 KpaTkoe coaep:kanne IUCHUNIHHBI

Pa3znea 1. OCHOBBI MOJIUMEPHBIX KOMIIO3UIIMOHHBIX HAHOMATEPHUAJIOB

BBenenne, OCHOBHbIE oOmnpeaeleHHMs, KpaTKasg XapaKTePHCTHKAa  KOMIO3HIMOHHBIX
matepuaygoB. OCHOBHbIE ompeneneHus. Poyib MOJMMEpPHBIX HAHOKOMIIO3UTOB B COBPEMEHHOM MHDE.
Knaccudukanus nonumepos.

Mexannyeckue CBOWCTBA MOJUMEPHBIX MaTepUAJOB. MeXaHMYECKHE CBOMCTBA MOJIMMEPOB.
PactBopsl monuMepoB. Bs3KoTekydee COCTOSIHME TIOJMMEPOB. YNPYrue CBOWCTBA  MOJIMMEPOB.
Crek1000pa3HOe COCTOSTHIE BEICOKOMOJIEKYIIAPHBIX coequHeHni. KpucTtamimsanus noauMepos.

Ionyyenne mOJMMEPHBIX KOMIO3MUMOHHBIX MaTepHayioB. [lonydeHne moOIMMEpHBIX
HAaHOKOMITO3UTOB. Bupl HaHOHANMONMHUTENEH A1 noauMepoB. HaHOKOMIIO3UTHI HA OCHOBE TEPMOILIACTOB.
HaHOKOMITO3UTBI Ha OCHOBE pEAaKTOILIACTOB. METOJbl BBEACHHS HAHOHANOJIHUTENEH B IOJIUMEPHYIO
MaTpunly. HaHOKOMIIO3MIIOHHBIE HAITOJIHUTENHN JUIs TOJIMMEPHBIX MATPHL.

OcHOBHBIE CBOIICTBA NMOJMMEPHBIX KOMIIO3HIIMOHHBIX MaTepuanoB. Bo3pacTaHne NpOYHOCTHBIX
U J1eQOpMallMOHHBIX  CBOWCTB, yJApHBIX  XapaKTEpPUCTHK, OapbepHBIX  CBOWCTB  (Tazo- W
BOJIOIIPOHUIIAEMOCTH), CHIDKEHUE TOPIOYeCTH U T.I. BiusHue HaHOHAMOJHUTENEH Ha pPEoJOrHyYecKue
CBOIMCTBa, TEIUVIOCTOUKOCTh U TEPMOCTOMKOCTH MOIMMEpOB. Kputnyeckas nimHa BOJIOKOH.

Pazgen 2. Meroabl mepepadOTKH, OCOOCHHOCTH M NEPCHEKTUBBI MOJUMEPHBIX KOMIO3MIMOHHBIX
HAHOMATEpPHAJIOB

OcHOBHBIE MeETObI MepepadoTKH NOJUMEPHBIX HAHOKOMNO3UTOB. IIpomeccsl dopmoBaHuUs
U3JIeNIMA WU3 HAHOHAIOJHEHHBIX TEPMOIUIACTHUYHBIX IOJIMMEPHBIX MaTepUaoB (IKCTPY3Us, JIUTHE O]
NaBJICHUEM, CIIeHHajbHbIE METOABl). IMpoueccoB (OpMOBaHHA M3AEIUA M3  HAHOHAOJIHEHHBIX
TEPMOPEAKTUBHBIX MOJMMEPHBIX MaTepualioB (MpEeccCOBaHWE, JIUThE IIOJ JaBJICHHUEM, MPOpUIbHOE
dbopmoBaHue).

ITosmmMepcnIMKaTHBIe HAHOKOMNO3UTHI. CTpyKTypa M CBOWCTBa MOHTMOpWJUIOHMTA. [loHsTHS
UHTEPKAIALMNA U 3KC(POJIMAUU MOHTMOPWUIOHUTA. CTPYKTypa MOJUMEPCUIIMKATHBIX HAHOKOMITO3UTOB.
JluciepCMOHHOHANIOJHEHHBIE, BOJIOKHUCTBIE M CIIOMCTHIE  IOJUMEPCUIIMKATHBIE HAHOKOMIIO3MTHI.
TexHOIOorHsI MOTYyYEHNs MOTUMEPCUIMKATHBIX HAHOKOMITO3UTOB.

CymecTByomme M NepCHeKTHBHbIC 00J1aCTH NPHMEHEHHMs IOJMMEPHbIX HAHOKOMIIO3MTOB.
[lonumepHbIE HAHOKOMIIO3UTBI HAa OCHOBE OpraHoriavuH. OTHECTOMKHE MOJIMMEPHBIE HAHOKOMITO3UTHI.
MeTonpl TOBBILIEHMS] OTHECTOMKOCTHM. HaHomeramibl Kak aHTUOMpPeHbl. KoMMIO3MTBI Ha OCHOBE
HaHOBOJIOKOH.

4 O0beM yueOHOH TUCHUILINHBI

O0BpeM TUCIUIIINHEI
Bup yueOHoii padoTnbl Axan, | Acip.
3E
4. 4.
OO0masi TPy10€eMKOCTh 1M CHUTITHHBI 5 180 135
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS: 1,41 51 38
B TOM 4HcJIe B (popMe NPAKTHYECKOH OATOTOBKHU 0,11 4 3
Jlexun 0,47 17 13
[Tpaxtrueckue 3anstus (113) 0,94 34 25
B TOM 4HcCIe B popMe MPAKTHYECKON OTOTOBKU 0,11 4 3
CamocTosiTesbHasi padora 2,59 93 70
B TOM 4HcJIe B (pOpMe NPAKTHYECKOH OATOTOBKHU 0,11 4 3
KonrtakTHas camoctosTenbHas pabora 0,4 0,3
2,59
CaMocCTOsITENbHOE U3YUYEHUE PA3AEIOB IUCIUIIIMHbI 92,6 69,7
B TOM 4YHCJIe B (popMe MPaKTUUECKON MOATOTOBKH 0,11 4 3
Bua koHnTpoJis:
JK3aMeH 1 36 27
KonrtakTHas paboTta — mpoMeXKyTOUHAs aTTECTAIHS 1 0,4 0,3
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IToaroToBKa K 9K3aMeHy. | 356 | 267
Bua uTOoroBoro KOHTpoJIsi: IK3aMeH

AHHOTaUUs padoyeil NPOrpaMmMbl JUCUUIIIMHBI
«®ayopecueHTHbIE METOAbI IeTEKTUPOBAHUSD)

1 Leap qucuunIMHbl — IpuoOpeTeHne 3HAaHUHM, YMEHUN U (OpMUPOBAHUE KOMIIETCHITUN B 001aCTH
W3YYCHUS U UCTIONB30BaHUs ()IyOPECIEHTHBIX HAHOMATEPHUATIOB.

2 B pe3yabTaTe u3yuyeHHus JUCUMILIMHBI 00y4AIOIIHUACH 10JI/KEH:

Obaaoams CeNyOMUMA KOMIETSHIIMSIMA U WHIUKATOPAMH UX JOCTUKCHUS:

IIK-1.1; TIK-1.2; IIK-1.3.

B pesynbprare uzydeHus: AUCHUIUIMHBI CTYICHT MarucTpaTyphl T0KEH:

3namo:

- (u3NYECKUE OCHOBBI JTIOMUHECIICHITNH, (DITyOPECIICHIINY;

- JIIOMUHECIICHTHBIC XapaKTEPUCTHKNA OCHOBHBIX (hi1yopodopoB u XpoModopoB;

- TEOPETUYECKHE OCHOBBI HAHO(POTOHUKY;

- MeTOoJ uccie1oBaHusl 00BEKTOB METOAAMHU (PITyOpPECIEHTHON MUKPOCKOIIHH.

Ymemns:

- (dopmynupoBaTh TpeOOBaHUS K (IIyOPECIICHTHBIM MaTeprajiam;

- TpOBOAUTH  (IYOPECIECHTHBIE  WCCIEAOBAaHWS, OLEHUTh  JIOCTOBEPHOCTh  TONYy4aeMBIX
SKCIIEPUMEHTANBHBIX JIaHHBIX; NPEICTaBUTh pe3yNbTaThl ASKCIEPUMEHTa B (GoOpMe, COOTBETCTBYIOLICH
00J1aCTH IPUMEHEHHUS,

— TMPUMEHATH TEOPETUUECKHUE 3HAHUSI 10 COBPEMEHHBIM U MEPCIIEKTUBHBIM BH1aM (hIIyOpeCLIEHTHBIX
HAaHOMATEpPHAJIOB JUIsl pEIIeHUs MCCIENOBAaTEeIbCKUX W NPUKIAJHBIX 3a7a4, B TOM YHUCIE B
MEXIUCHUTUTMHAPHBIX 00IaCTAX.

Braoems:

- HaBBIKAMH PpalbOThl € HAYYHO-TEXHUYECKOW, CIPABOYHOW JUTEPATYpOd H DIEKTPOHHO-
OMOMMOTEYHBIMU pEeCcypcaMu IO TEOPETUYECKUM M TEXHOJOTHMYECKUM acleKTaMm (IyopecleHTHBIX
COCIUHCHMIA,

- HaBBIKAMH OCBOEHUS U TMPUMEHEHHS (IYyOPECUEHTHBIX METOJIOB HWCCIICIOBAHUS JII aHaIu3a
MaTepuaoB.

3 Kparkoe coaep:kanne IUCHUNIHHBI

Pazgen 1. OcHOBHBbIe NOHATHS JIOMHHecueHHuu. OmnpenesieHue, UCTOPHUS, TeOpeTHUYECKHE
OCHOBBI

1.1. Jlromunecuennwms, pochopecnennus, Gayopecuennus. Knaccudukarms.

1.2. JlioMuHecUeHIMsI U €€ OCHOBHBIE 3aKOHOMEPHOCTH. CHEKTphl BO30OYXKJEHUS, MOTJIOUICHUS U
JIOMUHECIEHIIMU. 3aBUCUMOCTh HMHTEHCHBHOCTH JIIOMHUHECUEHIIMH OT KOHIeHTpauuu. CrekTpaibHble
3aKOHOMEPHOCTU MOJIEKYJISIPHOU JIIOMUHECUEHIIMHM: HE3aBUCUMOCTh CIIEKTPA JIIOMUHECUEHIIUH OT JJIMHBI
BOJIHBI BO30y’kmaromiero cBera; 3akoH Crokca — JloMMens; mpaBuiIo 3€pKaIbHOW CUMMETPHHU CIIEKTPOB
MOTJIOMICHHUS] U JIIOMUHECLICHIIMN — NpaBuwio JIeBIIMHA; YHUBEPCATbHOE COOTHOIICHHE MEXKIY CIEKTpaMH
IOrJIoONeHNsT W JoMuHecrieHIMu CrenadHosa. Breixon mroMuHecueHnmu. 3akoH BaswioBa. Ilomsarue
AHTUCTOKCOBOH (ryopeciieHIInH. 3aKOHBI 3aTyXaHUs JIIOMUHECHIEHITUHU. TyIlIeHne JIIOMIHECIICHIINN.

1.3. ®nyopecueHTHble coeauHeHUd. [IpakTMka JIOMHUHECIHIEHTHOIO aHajiu3a AaKTUHOUHBIX
AJIEMEHTOB. JIFOMUHECIIEHIIUS 0 CBEUCHUIO YPAaHUJIA B BOJHBIX PACTBOPaX M KOMIUIEKCHBIX COCAMHEHUSIX.
JlromunecteHnus kpuctamiodochopon. JIIOMUHECIIEHTHBIE METO/IbI aHATTN3a, OCHOBAHHbBIE HA 00pa30BaHUM
TPOMHBIX KOMIIOHEHTOB.

1.4. IIpumenenue (GIyopecleHTHBIX COeAMHEHUN. MeCcTO CHEKTpambHO-ONTUYECKUX H3MEPCHHUI B
JTUATHOCTHKE COCTOSIHUS OWMOJIOTMYECKUX CUCTeM. [IOHATHEe HEMHBA3WBHBIX M MUHUMAIIbHO WHBa3HBHBIX
METOJI0B HccienoBanus. [IpenmyinecTBa 1 BO3MOXKHOCTH (PIIyOPECIIEHTHOM CIIEKTPOCKOIHH.

Pa3nen 2. Hanogoronuka.

2.1. Beenenue B Tepmunoioruto. [lonsatus «poTonnka» u «HaHO()OTOHUKA». B3anmoneicTBue cera
u BemecTBa. JuppakimoHHbIH peen.

2.2. CBeT W HaHOYACTUIIbl. J[FOMUHECIEHIIMS HAa YpOBHE HAHOCTPYKTYp AKTHUBALUS U TYIICHUE
JIOMHHECIIEHIIUN KPEMHUEBBIX HAHOYACTHII.

2.3. ®oronHble KpUcTaIUTbl. OCHOBBI T€OPUHU (DOTOHHBIX KPUCTAIIOB. MoIeTMPOBaHUE ONITUYECKHUX
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3pdexToB B (HOTOHHBIX KpHucTauiaXx. CrocoObl MoyyueHHsl peanbHBIX (OTOHHBIX KpUCTAJUIOB. Mnes u
MPUHIUIIBI CO3/IaHUS METaMaTEPHUAJIOB.

Paznen 3. Cy0Bo1HOBasEt MUKPOCKONMS.

3.1 Koudokanpnsii (dayopecieHTHbIN Mukpockon. HMcropus pasutus. [lpunnmm paboThL.
[IpocTpancTBeHHOE pa3pelnieHue B KOHpOKanTbHONH MUKpockomnuu. [IpuMmenenue.

3.2®ayopeclieHTHasT MHUKPOCKOIHMS  TOJHOTO  BHYTpEeHHEro otpaxkeHus. DiyopecreHTHas
HaHockomusA. DmyopecueHss B OWONOTHMYECKUX  HcclenoBaHUAX. JleTekius  (iayopecueHIu.
XapakTepucTuku (QuyopeclieHTHOH AMuccuu. CMeXHble SBICHHUS, BaKHbIE i1 OUOJIOTHUYECKUX
npumeHeHui. [IpenmymectBa (iryopectieHTHBIX MEeTOI0B MccienoBanus. dayopodopsl. DayopeciieHTHBIE
30H/bI U METKH. MeTob!l (pIryopeciieHTHOW OKPAaCKU KIIETOK.

4 O0beM yueOHO# JUCUUIIJIMHBI

O0beM TMCUMTLTHHBI
Bun yueOHo# padoThI Axax, | Actp.
3E
4. 4.
O01mas Tpy10eMKOCTh TUCIHUIIHHBI 4 144 108
KonTakTHas padora — ayIMTOPHBbIE 3aHATHS: 1,41 51 38
B TOM 4HcJIe B popMe MPAKTHYECKOH NMOATOTOBKH 0,11 4 3
Jlexun 0,47 17 13
[Ipaktuueckue 3ausrus (I113) 0,94 34 25
B TOM 4YHCJIe B (popMe MPaKTUUECKON MOATOTOBKH 0,11 4 3
CamocrosiTesbHasi padoTa 2,59 93 70
B TOM 4HcJe B GopMe MPAKTHYECKOH MOATOTOBKH 0,11 4 3
KonrtakTHas camoctosiTenbHasi pabota 559 0,4 0,3
CaMocCTOsITENIbHOE U3YUYEHUE PA3AEIOB IUCHUIIIMHBI ' 92,6 69,7
B TOM 4YHCJIe B (popMe MpaKTUUECKON MOATOTOBKH 0,11 4 3
Bua koHTpoJs:
Bua uTOoroBoro KOHTpoJIsi: 3a4deT ¢ OLIEHKOM

AHHOTanuA padoyeil MPOrpaMMbl JUCHUINJIMHBI
«MeToabl HCCIeIOBAHUSI MEXAaHUYECKHX CBOWCTB HAHOMATEPHAJIOB»

1 Leap (ucuunIMHbl — IpuoOpeTeHne 3HAaHUHN, YMEHUN U (OPMUPOBAHUE KOMIIETCHITUN B 001aCTH
METO/IOB UCCIIEOBAHUS MEXaHUYECKUX CBOMCTB HAHOMATEPHAJIOB.

2 B pe3yabTaTe H3yuyeHHUs JUCUMILIMHBI 00y4aIOIIHUIACH 10JI/KEH:

Obaaoamse CeNyIOMUMA KOMIETSHIIMSIMA U WHIUKATOPAMH UX JOCTUKCHUS:

IIK-1.1; TIK-1.2; IIK-1.3.

B pesynbprare uzydeHus: AUCHUIUIMHBI CTYICHT MarucTpaTyphl T0KEH:

3namo:

— METO/Ibl UCCIIEIOBAHMS CTPYKTYPbl U MEXaHUYECKUX CBOMCTB TBEPABIX HAHOMATEPUATIOB

- METOAbl HCCIENOBaHUS CTPYKTYphl M MEXaHHYECKHMX CBOMCTB KHJAKHUX Cpel, B TOM YHCIE
BA3KOYIPYTUX

- OCHOBHBIE THUIBI MNpUOOPOB, TMPHUMEHSEMbIX JJIs  aHaju3a MEXaHHMYeCKHX  CBOMCTB
HaHOMaTEPHUAaJIOB;

Ymems:

- TPaBUIBHO BBIOpPATh HYXKHBIA THUI TPUOOpPa W METOAUKY aHalIM3a MEXaHHMYEeCKHX CBONCTB
KOHKpPETHOI'0 HaHOMaTepHala

Braoemey:

- uHpopmarmeli 00 OCOOCHHOCTSIX WCCICIOBAHUS MEXaHMYECKHMX CBOMCTB  IOJMMEPHBIX
HaHOKOMITIO3UTOB, T€JIE U HEHBIOTOHOBCKUX KUIKOCTEH.

- MeToJaMu pPabOThl C HAyYHO-TEXHHYECKOW, CIPABOYHON JHUTEPATypOod H  DIJIEKTPOHHO-
OMOTMOTEYHBIMU PECYPCAMU, CBSI3AHHBIMU C UCCIIEIOBAHMEM MEXAaHUYECKIX CBOMCTB HAHOMATEPHAIIOB.
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3 KpaTrkoe coaep:kanue IUCHUNIHHBI

Pazgen 1. Metoabl ucciie0BaHUsI MEXaHMYECKUX CBOWCTB TBEePAbIX HAHOMATEPUAJIOB

1.1. IIpuGopsl U MeTOABI I MCCACAOBAHUA CTPYKTYPbl H MEXaHUYECKHX CBOICTB TBEpPAbIX
HAHOMATePHUAJI0B. METOIbl MCCIEI0BaHUS CTPYKTYpPhl Ha HAHOPA3MEPHOM YpOBHE. MeToabl H3y4EHHs
MEXaHHYECKUX XapaKTEePUCTUK HAHOKOMMO3UTOB. HaHoTpuOonmoruveckue uccienoBanus. KoMmbeloTepHoe
MOJICJINPOBAHNE MEXAHUYECKNUX CBOMCTB HAHOKOMITO3UTOB.

1.2. Mexanuyeckue CBOMCTBA MOJMMEPHBIX HAHOKOMIIO3UTOB. J[ehopManinoOHHO-TPOYHOCTHBIC
CBOMCTBAa MOJMMEPHBIX TeJl. AHAINW3 JuarpaMMbl pacTshKeHHs. MoJenu BS3KOYNpYroro IOBEIEHUs
MOJUMEPHBIX Tel. MexaHW4YecKud, IUHAMHUYECKU MEXaHWYEeCKUA U TEPMOMEXAHUYECKUH aHau3
noauMepoB. Paspyiienue noauMepHsIx Tel. MexaHu4eCcuKe CBOMCTBA HAHOKOMITO3UTOB.

1.3. UcciienoBanue mjieHOK M MOKPHITHH HA OCHOBE HAHOKOMIIO3UTOB. MexaHnuecKkue CBOMCTBA
IUICHOK W TIOKPHITMHA HAa OCHOBE HAHOKOMIIO3UTOB. MHOTO(YHKIIMOHAIBHBIE HAHOCTPYKTYPHPOBAHHBIC
IUIGHKU ¥ TOKPBITHS. HaHOCTpYKTypHpOBaHHbBIE TPUOOIOTUYECKUE MOKPHITUS. MexaHndyeckue CBOWMCTBA U
CTaOUITFHOCTh HAHOMATEPHUAJIOB TIPU BO3JICHCTBUH TEMIIEPATYPHI.

Paznen 2. Meroabl uccie0BaHusi MEXaHMYECKUX CBOMCTB KUAKHUX Cpe/l

2.1. OcHoBbI peosioruu. OCHOBHBIE TIOHATHS BUCKO3UMETPUU: AeopMallysl, HalpsHKeHHUEe, CKOPOCTh
CABHTA, YIPYIOCTh, IJIACTUYHOCTD, BA3KOCTh. Kiaccudukaius MaTepraioB M0 CTPYKTYpHO-MEXaHHUECKUM
cBoMcTBaM. MareMaTuuecKue MOJIETH, ONKUCHIBAIOIINE KPUBbIE TEUCHUS.

2.2. Tunbl peomerpoB. Potannonnsie peomerpbl. CS- u CR-peoMeTpbl. YpaBHEHUS ISl pacuera
CKOPOCTH CJIBUT'A, HAINpPSDKEHUS CIBUTa U BSI3KOCTH. V3MepuTenbHbIE CUCTEMBI «UMIUHIAP-LWIAHIPY U
«KOHYC-TTacTUHa». McmblTaHuss B peXMME  BBIHYXKIEHHBIX Konebanmii. Ilpumepst Hamnbonee
pacnpocTpaHeHHBIX TPHUOOPOB.

2.3. Oco0eHHOCTH Te4deHHs] BSI3KOYNPYIrHX M CTPYKTYPUPOBAHHBIX cped. KpuBbie TeueHus
HEHBIOTOHOBCKHX KUAKOCTEH. MareMaTH4ecKoe ONMMCAaHHE HEHBIOTOHOBCKHX KUAKOCTEW. Bsskoymnpyroe
noseneHue reneil. amepenue tukcorponuu. Mizmepenue npeaena TEKy4eCcTH.

4 O0beM yueOHO# JUCHUIIJIMHBI

O0beM TMCUMTLTHHBI
Bun yueOHo# padoThI Axax, | Actp.
3E
4. 4.
O01mas TPy10eMKOCTh TUCIHUILIHHBI 4 144 108
KonTakTHas padoTa — ayIMTOPHBIE 3aHATHS: 1,41 51 38
B TOM 4HcJIe B GopMe MPAKTHYECKOH MOATOTOBKH 0,11 4 3
Jlexnn 0,47 17 13
[Ipaktrueckue 3anstus (113) 0,94 34 25
B TOM 4YHCJIe B (popMe MPaKTUUECKOU MOATOTOBKH 0,11 4 3
CamocrosiTesbHasi padoTa 2,59 93 70
B TOM 4HcJIe B GopMe NPAKTHYECKOH MOATOTOBKH 0,11 4 3
KonTtakTHas camocrosiTenbHas pabora 559 0,4 0,3
CaMOCTOSITETbHOE U3YUYEHUE PA3/IeNIOB TUCIIUIIIINHBI ’ 92,6 69,7
B TOM 4YHCJIe B (hopMe MPaKTUUECKON MOATOTOBKH 0,11 4 3
Bua koHTpoJs:
Bua uTOoroBoro KOHTpoJIs: 3a4deT ¢ OLEHKOM
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AHHOTaNUA padoyell MPOrpaMMbl JUCHUINJIMHBI
«MeToabl J1azepHOi TMpaKkuMU B aHAJIM3€ HAHOMATEPHAJIOB)

1 Heab AMCHUIUIMHBI — TPUOOpPETEHUE 3HAHU, YMEHUI, BIaJieHui 1 (OpMUPOBaHUE KOMITETCHIIUI
B 00JaCTH METO/I0B JIa3epHOI nudpakuuu AJi aHAJIM3a HAHOMATEPUAIOB.

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

Obaaoams cleayomUMU KOMIETCHIIMSIMA U UHAUKATOPAMH UX JOCTUKECHUS:

IIK-1.1; TIK-1.3; IIK-2.2; [IK-3.2.

B pesynprare nuzydeHuss JUCHUIUIMHBI CTYIEHT MAarUCTPaTyphl TOJKEH:

3namo:

— TEOPETUYECKNE OCHOBBI CTATUYECKOI0 U TUHAMHUYECKOIO PACCEUBAHMS CBETA;

— YCTPOMCTBO M MPUHLUI pabOTHI Ta3€PHBIX aHATTU3ATOPOB pa3Mepa YacTull;

— BO3MOXHOCTM M OOJIACTM TIPUMEHEHHUS METOJOB JHWHAMHUYECKOTO CBETOPACCESHUS JUIA
MCCJIEI0BAHNS HAHOMATEPHUAIIOB;

Ymemns:

— aHATU3MPOBaTh M300paXEHUS M JaHHbIC, IOJYYEHHBIE METOAOM JIMHAMHYECKOTO pACCESTHHS
CBETA;

— (opMynHupoBaTh TEXHUYECKHUE TPEOOBAHUS K 00BEKTaM MCCIICIOBAHMS;

Braoemy:

— HaBbIKAMH OOpaOOTKM M HWHTEPIPETAllMM JaHHBIX, MOJYYEHHBIX METOJIOM JMHAMHYECKOTO
paccestHus CBETa;

— MeToJaMH paboThl C HAyYHOH JHUTEPAaTypod U 3JICKTPOHHO-OMOIMOTEYHBIMH PECypCaMH,
CBSI3aHHBIMU C IPUMEHEHHUEM JIa3epHON AUQPPAKIINH JTsl aHATN3a HAHOMAaTEPHUAJIOB.

3 Kpartkoe coaep:xaHue JUCUMILIHHbBI

Pa3nea 1. Teopernyeckue 0CHOBBI CBETOPACCESIHUS

1.1. BBenenune. /{MarHocTHKa M MeETOAbI HCCJIEAOBAHWS HAHOMATEPHUAJIOB U HAHOCTPYKTYP.
Metonel  ompeneneHus  pasmepa  4dactull.  CutoBbli  MeroA.  CeqUMEHTAllMOHHBIM — METO.
Konaykromerpuueckuii metoa. MeToJ MHUKPOCKONUH, PA3HOBHAHOCTH MHMKPOCKOINOB. TeXHHUUYECKOe
OCHAIlleHUE, O0Inas KOHCTPYKIMS DJIEKTPOHHBIX MHMKPOCKOIIOB U XapaKTEpUCTHKH HWH(OpMaIuy,
MOJIy4aeMOM € MCMOJIb30BAaHUEM pA3IMYHO OCHAIIEHHBIX MHUKpOCKOIOB. Paspematomnias crnocoOHOCTH
MHUKpocKonoB. lloaroroBka oOpa3moB s HCCIelOBaHMS Ha MHUKpockomax. OmpenesneHue nuamerpa
Hechepuueckux vacTull. IIpuHIMINAIbHBIE BO3MOXKHOCTHU JJIEKTPOHHBIX MHUKPOCKOIOB B Clydyae HX
MPUMEHEHHUS JUIsl aHAJIM3a MaTEepPHUAJIOB.

1.2. TeopeTnyeckue 0CHOBBI cBeTOpaccesinus. Vcropusa cBeropaccesHusi. ONTUYECKUN AUaNa30H
AJIEKTPOMAarHUTHBIX BOJH. PU3MUECKHE OCHOBBI IIPOLIECCOB PACCESIHUS M IOTJIOLIEHUS CBETA. Y CIOBHUS U
BHJIBI PAJIEEBCKOTO paccesHus. PaccesHre MalbIMU YacTHIAMH TOJISIPU30BAHHOTO M HEMOJSPU30BAHHOIO
ceta. Paccessuue Ha QaykTyauusx u yacTumax. SIBiaeHus, HabIoAaoNIMecs PH PacIpPOCTPAHEHUH CBETA B
JUCIIEPCHBIX CUCTEMAaX. YTIPYrO€ U HEYIIPYroe paccessHue.

1.3. Teopusi MoJIeKYJSIDHOTO paccesiHus cBeTa. SBnenuss Mannensitama-bpuitosna u Pamana.
JlazepHasi CHEKTPOCKOIHUs KOMOWHALIMOHHOTO paccesHus. BbIHyXIeHHOe KOMOMHAIIMOHHOE paccesHue.
Mopnens Jlopenna. Teopust Panes monexkynspHoro paccesHus. OCHOBHBIE CIEACTBUSL Teopuu Panes.
MonekynspHoe paccesiHie Ha (GIyKTyallusix aHU30TPONUU B Taze. MosnekysipHas pepakiusi.

Pa3nes 2. /luHaMu4ecKoe M CTAaTHYECKOe pacceMBaHue CBeTa

2.1. Tlorsiomenne U paccessHue cBera cepuueckoid yacruuei (reopusi Mmu). CriekTpanabHbie
XapaKTepUCTUKU pacCesiHUsl CBeTa Ha CQHEpHUecKUX dYacTHUlaX. BiusHHe CTPYKTYypel H  (OPMBI
paccerBaroIINX YacTUI] HA ONTUYECKUE XapaKTEPUCTUKU AUCIIEPCHON crcTeMbl. OCOOEHHOCTH MHAUKATPUC
paccesiHusl Ha CepUUECKHUX YacTUIAX B 3aBUCHMOCTH OT pa3Mepa U ONTHUYECKUX MOCTOSHHBIX. BekropHas
nuarpamma Mu. Teopust @paynrodepa. MHorokpatnoe paccenBanue. CTaTMueckoe pacCEMBaHUE CBETA.

2.2. InnamMu4eckoe paccenBaHue cBeTa. OCHOBHBIE HJEU JIMHAMHYECKOTO PACCEMBaHHUS CBETA.
[TapameTpsl ompeneneHHuss METOIOM JUHAMHUYECKOIO CBETOpaccesHHs [ HMapoaMHaAMUYECKUH JTuaMertp.
DONEeKTPOKUHETUYECKUI MOTEeHIMaNl. DieKkTpokuHeTndeckue apieHus. Teopus [I9C. MonekynspHas macca.
CpaBHEHHE METOJIOB CTATUYECKOTO U JUHAMUYECKOIO PACCESHUS CBETA.

Pa3nea 3. JlazepHblie aHaan3aTopbl. CXxeMbl yCTAHOBOK

3.1. CocTaBHBbIe 3JIeMEHTHI aHAJIU3ATOPOB pa3Mepa yacTull. Jla3zeppl, MPUHIUIT pabOTHI Jlazepa.

59



Buner nazepoB. AkTHBHAs cpena JazepoB. Hakauka, MeXaHH3M «HAaKadyku» JiazepoB. ONTHYECKUI
pe3oHaTop. XapakTEepUCTUKH KauecTBa H3IydeHHUs JazepoB. [lerexkTopsl (oToHOB. DOTOIMUCCHOHHBIE
ycrpoiictBa. [Ipubop koppemnsaiuu. Cucrema cuera (POTOHOB.

3.2. [lpyHUMNKAJIbHBIE CXeMbl YCTAHOBOK JIa3ePHBIX aHAJIM3aTOPOB. [[puHIMNMANIBHEIE CXEMBbI
YCTAHOBOK JIa3epHBIX aHaau3aTopoB kommanuu Fritsch, Malvern, Horiba u npouee. I[Tpu6opsl, ocobenHOCTH
MoJieIel JTa3epHBIX aHAJM3aTOPOB, AONOJHUTENbHbIE MOAYH. [IpuMeHeHre MeToa JazepHol Audpakiuuu
JUISL UCCIIEIOBAaHMsI HAHOMATEPHAJIOB.

4 O0beM yueOHO# JUCHHUIIJIMHBI

O0BbeM TUCIUIIINHEI
Bup yueOHoit padoTnbl Axan, | Acip.
3E
4. 4.
OO0masi Tpy10€eMKOCTh 1M CHUTITHHBI 5 180 135
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS: 1,41 51 38
B TOM 4HcJIe B (popMe NPAKTHYECKOH OATOTOBKHU 0,11 4 3
Jlexnn 0,47 17 13
[Tpaktrueckue 3ansatus (113) 0,94 34 25
B TOM 4HcCIIe B popMe MPAKTHYECKON OTOTOBKU 0,11 4 3
CamocTosiTesibHasi padora 2,59 93 70
B TOM 4HcJIe B (popMe NPAKTHYECKOH MOATOTOBKHU 0,11 4 3
KoHnrtakTHas camoctosTenbHas pabora 259 0,4 0,3
CamMOCTOSITETbHOE U3YUYEHUE PA3/IeNIOB TUCIIUIIIIUHBI ’ 92,6 69,7
B TOM 4HcCIe B popMe MPAKTHYECKON OTOTOBKU 0,11 4 3
Bua koHnTpoJis:
JK3aMeH 1 36 27
KonrtakTHas paboTa — mpoMe)XKyTOUHAs aTTECTAIHS 0,4 0,3
1
IToaroroBka K 3K3aMeHy. 35,6 26,7
Bua uToroBoro KOHTpoJIs: IK3aMeH

AHHOTaUUs padoyeil NPOrpaMMbl JUCUUIIIMHBI
«30H10Basi MUKPOCKONMS»

1 Heap aucuuminHbl — GOpPMHpPOBAHHE y OOYyYArOUIMXCS 3HAHUW O CKAaHUPYIOIIEH 30HI0BOM
MHUKPOCKOIIMHU, €€ TCOPCTUYCCKUX OCHOB, IMPUHIUIIOB pa6OTI>I 1 BO3MOXHOCTHU MHCIIOJIb30BaHUA IJI1
aKTyaJIbHBIX 3a/1a4 HAHOTEXHOJIOTUH U HAHOMAaTEePHUAaJIOB.

2 B pe3yabTaTe n3y4eHHs IMCHUILIHHBI 00yYAIOIIUICS 10JI2KEH

Obaaoams cleayomUMU KOMIETCHIIMSIMU U HHIAUKATOPAMH UX JOCTHUKECHHUS:

IIK-1.1; IIK-1.3; [IK-2.2; IIK-3.2.

B pe3ynbrare u3yueHus: AUCUUILTUHBI CTYJAECHT MarucTpaTyphl JOJIKEH:

3unameo:
—KJIaCCU(UKAIINIO METOIOB CKAHUPYIOIIEH 30HI0BO MUKPOCKOIIHY;
— YCTPOMCTBO, MPUHIIHI padOTHl U (U3UIECKHUE OCHOBBI CKAHUPYIOIIUX 30HOBBIX MUKPOCKOIIOB;
— NPUHIUIBI peaTnu3alii aTOMAPHOTO Pa3pelICHUs B CKAHUPYIOIIMX 30HI0BBIX MUKPOCKOMAX;
— o0IIre MpeICTaBICHHS O Pa3pelIaroIIei CTOCOOHOCTH PA3INYHBIX BHIOB;
— BO3MOYKHOCTH M 00JaCTH puMeHeHHs1 MeTo10B C3M 11151 McciiefoBaHusI HAHOMATEpUAJIOB.
Ymems:
—aHaJU3UPOBATh N300pAKCHUS U JaHHBIC, TOJYYCHHBIX Pa3IndHbIMUA MeTofgamMu C3M;
— KOPPEKTHO ONpeaeNsiTh MOp(OIOruio HaHOOOBEKTOB M HAHOMATEPUAJIOB;
— HCIOJB30BaTh cTaHAapTHhIE MeToaAuKH C3M 1151 aHanM3a HaHOMATEPHUAJIOB;
— GopMyIUPOBATh TEXHUUYECKUE TPEOOBAHMS K OOBEKTaM HCCIIETOBAHUS.
Brnaoemy.:
—HaBBIKaMHU 00pabOTKH M300paKeHUH, TOyYEHHBIX pa3nudHbIME MeTogamu C3M;
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— MPUHIMIIAMH TPOBEACHHUS SKCIEPUMEHTa HAa COBPEMEHHBIX NMPUOOpPaX CKAHUPYIOIIEH 30HA0BON
MHKPOCKOIINY;

— MeToJaMH paboThl C HAY4YHOH JHUTEpaTypod U AIIEKTPOHHO-OMOIMOTEUYHBIMU pecypcaMHu IO
TEOPETHYECKUM M TEXHOJIOTUYECKUM aCTIEKTaM CKaHHPYIOIIEH 30HA0BONH MUKPOCKOIITHH.

3 Kpartkoe cogep:xaHue JUCUMILITHHBI

Pa3nes 1 OcHoBBI cKaHupYyOLIeli 30H10B0H Mukpockonuu (C3M)

Pazgen 1.1 CoBpeMeHHbIe MeTOAbI BU3YAJTU3ALUN HAHOMATEPHUAJIOB

CoBpeMeHHbIE METObl BU3YAIU3AIMN U UCCIEOBaHUS HAHOOOBEKTOB M HaHOMaTepuioB. [loHsTus
paspemiaioneii CrmocoOHOCTH M IU(PPAKLIUOHHOIO Mpenena. ATOMapHOE pa3pelleHHe B COBPEMEHHBIX
MeTofax uccieaoBanus. CpaBHEHHE OCHOBHBIX MHUKPOCKOIMYECKUX METOJOB (ONMTHYECKHUE, DJIEKTPOHHBIE,
30HA0BbIe). IlpeumymiecTBa, HEIOCTaTKM M OOJIACTH TPUMEHEHHS CKAHUPYIOMIEH 3JIEKTPOHHOM
mukpockormuu (COM), mpocBeunBaomiei MeKTpoHHor Mukpockonuu (II9M) u ckanupyromei 30H10BOM
Mukpockonuu (C3M).

Pa3znen 1.2. BBeeHne B CKAHUPYIOULYI0 30HA0BYI0 MUKpockonuio (C3M)

CoBpeMeHHbIE METO/Ibl BU3YaJIM3allUi HAHOOOBEKTOB. VICTOpHS pa3BUTHS CKaHUPYIOIIEH 30HI0BOM
Mukpockormu (C3M). YeTpoicTBO U IPUHITUTT paOOTHI CKAHUPYIOMUX 30HIOBBIX MUKPOCKOTIOB. OCHOBHBIC
anemMeHThl C3M. Ckanepsl. Cucrema oOpaTHON CBs3M. 30HIOBbIE NaT4MKH. [IpuHIMI (HopMUpOBaHHS
nzoopaxkeruss B C3M. 3ammura or BHemHHMX Bo3aehcTBuil. Kmaccudukanus merogoB C3M. CpaBHeHHE
paspemiaronieil CiocOOHOCTH pa3nTu4HbIX BHI0B C3M.

Paszgea 1.3. Ckanupyomas TyHHeJbHass MUKpockonusi (CTM)

@usnyeckue ocHoBbl CTM. DOneKkTpoHHBIE CTPYKTYphl TBEPIOTO Te€la M €ro IOBEPXHOCTH.
Tynnenbabii  dhdext. Texunueckne ocHOBEI CTM. KoHCTpyKIMM CKaHMPYIOMUX TYHHEIBHBIX
MHUKpOCKONOB. Pexumbl paborsi CTM. Meron mocTossHHOM Toka. MeToJ MOCTOSHHOM BBICOTHI. Metoa
oToOpaxeHue pabOThl BbIXOJA. Peanuzamusi aroMapHOTO paspellieHuss B CKaHUPYIOIIEM TYHHEIbHOM
mukpockone. Orpannuenuss CTM. Peanusanus aroMapHOro pa3pellieHUss B CKaHMPYIOIIEM TYHHEIbHOM
Mukpockore. [TonroroBka moBepxHocTu TBepAbIX e 11t CTM uccnenoBanui.

Pasnen 1.4. ATomHo-cui10Basi MUKpockonusi (ACM)

CuiioBoe B3aMMOJICMCTBUE 30HIOBOTO naTumka U obpasua. Ilorenmuman Jlemnapaa-/I>xonca. ACM
30H/IbI: BUJIbI, CIOCOOBI M3rOTOBICHUS, OCHOBHBIE TapameTpsl. Koncrpykuus ACM. CriocoObl perucrpanuu
OTKJIOHCHHST KaHTwieBepa. Pexxumbr pabotet ACM. KoHTakTHass aTOMHO-CHIJIOBAasi MUKPOCKOIHUS - METOJ
MOCTOSIHHOM BBICOTBI, METOJ ITOCTOSIHHOM CHWJIbI, KOHTAKTHBIM METOJ paccoriacoBanus. HemocraTtku
koHTakTHOM ACM. IlonykoHTaKkTHasE aTOMHO-CHJIOBasi MHKpockomnwus. [IpenmyiectBa M HEIOCTATKU
nosykoHTakTHOH ACM. KpuBble 3aBUCMMOCTH CHJIBI OT paccTosiHus. JlaTepanbHoe B3auMOAEWCTBHE 30HAA
u obOpasra. Mukpockonusi jaTepalbHbIX cwil. Pa3pemaromias cnocooHocth ACM. beckontakTHass ACM.
BosmoxHoct 6eckontaktHOii ACM. Hcmonb3oBaHWE OpPraHMYECKHUX MOJEKYJT B KAa4eCTBE 30HIOB JUIS
C3M. Hanotpyoku — natunku C3M.

Pa3nen 1.4. Cxkanupywomas 01ukHenoIbHas onTuyeckass mukpockonus (CBOM)

Teopernueckne ocHoBel CBOM. DddekTrBHOE NPEONONICHHE ONTHYECKOTO TU(PAKITMOHHOTO
npeznena. 3oa161 CBOM: tunsbl, nusroronenue. KoHCTpyKIMKM OIMKHENOIBHBIX ONTHYECKUX MHUKPOCKOIIOB.
KoHTposib paccTosiHuS MEXIy 30HAOM M IOBEPXHOCTHIO. Peammsarusi cucreMbl 0OpaTHOHM CBS3H.
Pazpemaromiast cnocooHocte CBOM. Pexumbr pa6otsl u Bugsl CBOM. Kondurypamus CbOM ¢ moxynem
HNK-Dypne.

Pa3nes 2 Bosmosxknoctu C3M.

Pasznea 2.1. Ipyrue Buast C3M.

Mukpockonus cuil TpeHus. MeToa MOAYISIUH CUilbl. MHOTOMPOXOIHBIE MeTOAUKH paboTsl C3M.
DnekTpocuioBas MuUKpockonus. CkaHupyromas €eMKOCTHass Mukpockonus. Meron 3onna KenbBuHa.
MarnutHas cunoBas Mukpockonus (MCM). IIpunuun padotst C3M B pesxxume MCM. KBazucratuueckue
meroanku MCM. Konebarensubie Mmetoaunku MCM. 3oumoBeie patunku ais MCM. Jlutorpadus B C3M.
CTM, ACM nutorpadusi. AHOTHO-OKHCIUTEIbHAS TUTOTpadus.

2.2. Boamoxnoctu C3M

[IpeumymectBa u Hemoctatkn C3M. Cranmaptel C3M. HckaxkeHne H300paXeHUS CKaHEPOM.
WckaxxeHus, CBS3aHHBIE C 30HJOBBIM JaTYUKOM. VICKakeHUs, CBsI3aHHBIE peKUMOM paborsl C3M.
Kamubpoka C3M. IlpuHummnel koppekTupoBku u3oOpaxkeHuii C3M. Bo03MOXHOCTH aTOMHO-CHIIOBOM
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MHUKPOCKOIIUU B OmNpeAeieHUH (GOpMBbI U Pa3MEPOB HAHOYACTHUI] METAJUIOB M UX COCJUHEHUH. MeToauku
BOCCTAHOBJICHUSI pEabHOM TeoMeTpuu 00BeKTOB wucciaegoBanuss ACM. Bo3MOXXHOCTH mNpoBeneHUS
HEepa3pylIaoIuX UccaenoBaHui ¢ nomoupo ACM.

Pasznea 3 Illpumenenue C3M

Paznen 3.1. llpumenenune C3M nJist Hcc/IeqOBAaHUSI OCHOBHBIX KJIACCOB HAHOMATEPHAJIOB.

AtomapHoe pazpeuieHune, gocturayroe ¢ nomomblo CTM. Ilpumenenne MCM. Ilpumenenus
OnmKHeNoNMbHOM onTHkKH. McciegoBaHue BOAOPOAHBIX cBsized. OrmpeneneHue pasMepoB H  (POpMEI
HaHouacTHll. VMccnenoBanus MopdoIOTHU 1 JIOKAIBHBIX CBOWCTB MOJIMMEPHBIX MaTepuaios. VMccnenoBanus
MarHUTHBIX HAHOYACTUI] U CTPYKTyp Merogom MCM. Beruucnenue anre3moHHbIXx cuil MetogoM ACM.
BosmoxHoctn u  nepcnektuBel ACM B HMCCIEIOBaHUM CHUHTETHMYECKMX XMMHUYECKHX BOJIOKOH.
UccnenoBanue HaAMOJNEKYISIPHOM CTPYKTYpbl MOJIMMEPOB M KOMIO3UTOB. McmonwszoBanue C3M s
uccie10BaHus MOp(OJIOTHH U TIPOIIECCOB POCTa

Pa3pen 3.2. UcciaenoBanue 0MOJOrH4eCKHX 00beKTOB ¢ moMombio C3M.

Bo3mokHOCTH n3Mepenus B xxuakocTu. [Ipurorosnenue odpasuos. Uzyuenue THK. HUccnenoBanus
BUpPYCOB U Oaktepuii. VcciiemoBanue aare3MoHHbIX B3aumonaencTBuil. VcronszoBanne C3M B pa3inuuHbBIX
cpenax. BoaMo)xHOCTH B HcCIeIOBaHUU OEIKOBBIX MOJIEKYJ ¢ moMomisio C3M.

Pasznea 3.3. CoBpeMenHbie mnpuoopbl 1 MmeToabl C3M.

OcHoBuble npousBogutrenu C3M. @opmar nanHeix B C3M. Bapuanrtsl Busyanuszauuun C3M
n3oopaxenunii. KomnuectBennpiii ananu3 C3M wuzoOpakenuii. CTaTUCTUYECKUN aHAIU3 H300paKCHHM,
MOJIyYEHHBIX ¢ moMoIbo C3M.

4 O0beM yueOHOH TUCHMILINHBI

O0BbeM U CIHUIIIINHEI
Bup yueOHoii padoTbl Axan, | Acip.
3E
4. 4.
OO0masi TPy10€eMKOCTh 1M CHUTTTHHBI 5 180 135
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS: 1,41 51 38
B TOM 4HcJIe B (popMe NPAKTHYECKOH OATOTOBKHU 0,11 4 3
Jlexun 0,47 17 13
[Tpaktrueckue 3anstus (113) 0,94 34 25
B TOM 4HcIe B popMe MPAKTHYECKON OTOTOBKU 0,11 4 3
CamocTosiTesibHasi padora 2,59 93 70
B TOM 4HcJIe B (pOpMe NPAKTHYECKOH MOATOTOBKHU 0,11 4 3
KonrtakTHas camocrosTenbHas pabora 259 0,4 0,3
CaMocTosITEeNbHOE N3YUYEHHE PA3AEIOB IUCIUIIIMHBI ’ 92,6 69,7
B TOM 4HcCIIe B popMe MPAKTHYECKON OATOTOBKU 0,11 4 3
Bua konTpoJis:
JK3aMeH 1 36 27
KonrtakTHas paboTta — mpoMe)XyTOUHAs aTTECTAIHS 0,4 0,3
1
[ToaroroBka K 3K3aMeHy. 35,6 26,7
Bua uToroBoro KOHTpoJIs: JK3aMeH
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5.4 IlpakTuka

AHHOTanus pado4eil nporpaMmMbl YueOHo# npakTuku: IIpaKTHKHY 110 TOJYYEHUIO IePBUYHbIX
npodeccnoHaIbHbIX YMEHHI H HABBIKOB

1 Ieab NpakTHKH — TIOJy4YeHHE OOYYArONIUMCS TEPBHUYHBIX MPOPECCHOHAIBHBIX YMEHUU |
HABBIKOB IIYTCM CaMOCTOATCIIbHOTO TBOPYCCKOTO BBIIIOJHCHUA 3a4a4, I[MOCTABJICHHBIX HpOFpaMMOﬁ
MPAKTUKH.

2 B pe3yJbTaTe NpoXo:KIeHUs MPAKTHKHA 00y4al0UIUIiCA T0JIKEH

Obaaoams CeNyOMUMA KOMIETSHIIMSIMA U WHIUKATOPAMH UX JOCTUKCHUS:

VYK-1.1; YK-1.2; VK-1.3; VK-4.1; YK-4.2; YK-4.3; OIIK-1.1; OIIK-1.2; OIIK-1.3; OIIK-4.1; OIIK-
4.2; OIIK-4.3; OIIK-7.1; OIIK-7.2; OIIK-7.3.

3nams:

— TOPAIOK OpraHu3alyy, INIAHUPOBAHUS, POBEICHHS U 00ECTIeYeHHUs HayYHO-HCCIeI0BATEIbCKIX
paboT ¢ KCIOJIb30BaHHUEM COBPEMEHHBIX TEXHOJIOTUM;

— TMOpAJOK OpraHM3alliM, IUIAHUPOBAHMS, NPOBENEHUS U obecredeHus o0pazoBaTeIbHON
JEeSTENIbHOCTH 10 NPOGUITIO U3ydaeMOn POrpaMMbl MaruCTPaTyphl.

Ymemy:

— OCYUIECTBJIATH MOMCK, 00pabOTKy M aHalU3 HAayYHO-TEXHHUUYECKOW HMH(pOpMAIMU MO Mpoduiro
MPONJEHHOM MTPAKTUKH, B TOM YHCJIE C MpUMEHEeHUEM Internet-TexHonoruii;

— UCHOJB30BaTh COBPEMEHHBIE MPHUOOPHI U METOAMKHU MO MPO(UII0 MPOrpaMMbl MarucTpaTyphl,
OpPTraHU30BBIBATH MTPOBEJICHUE IKCIIEPUMEHTOB U UCTIBITAHUH, IIPOBOIUTH MX 00pabOTKY U aHATH3UPOBAThH X
pe3yNbTaThl;

—  BBIIOJIHATH NeJaroruyeckue (GpyHKUIUU, TPOBOAUTH MPAKTUYECKUE U JaOOpaTOpHBIE 3aHATHUS CO
CTYACHYECKON ayAUTOpHUE 10 BHIOpAaHHOMY HAlpaBJIEHUIO IOTOTOBKH.

Braoemy:

— CHOCOOHOCTBIO M TOTOBHOCTBIO K HMCCIIEAOBATEIBCKOM NEATEIBHOCTH MO MPOPIIII0 U3ydaeMon
porpaMMbl MArUCTPaTyphI;

— METOJOJIOTUYECKUMH  IOIXOJaMHM K  OpraHu3allid  HAay4yHO-UCCIENOBAaTEIbCKOW U
00pa3oBaTeNbHON ACATEIbHOCTH;

— CHOCOOHOCTBIO Ha TMPAKTUKE HKCIONh30BAaTh YMEHUS K HAaBBIKM B OpraHU3alldd Hay4YHO-
HCCJIEIOBATEIBCKUX U MMPOEKTHBIX paboT;

— HaBBIKAMU BBICTYIUICHUH TIepe]] YIeOHOU ayAuTOpHUEH.

3 Kpartkoe cogepxxanne NPpaKTUKHU

Paszpnen 1. ILlranupoBanue HAYYHO-HCCJIE10BATE/bCKOH H o0pa3oBaTebHOM
AesITeJIbHOCTH

Beibop Ttempl. COop wundopmanuu. AHamu3 U CTpyKTypupoBaHue uHHpopmanuu. IIpoBenenue
uccienoBanus. OOpaboTka pe3ynbraroB. [logroroBka otdera. IlpencraBienue pe3ynabTaroB. Bwidop
IPOrpaMMBbl CO3JJaHUs PE3EHTALUH.

Pasznen 2. Opranusanus HAYYHO-UCCJIeA0BATENbCKOM U o0pa3oBaTeIbLHOM
AesITeJIbHOCTH.

OOmenue ¢ pykoBoAuTeneM MpakTUku. OpraHu3anus CamMOCTOSITENbHOM paboThl CTyIEHTA.
Opranuzanus paboThl B 1a00OpaToOpuu.

Paznen 3. OdopmiieHne HAyYHO-TEXHUYECKON TOKYMEHTALMH.

Busyansnoe opopmienue oruera mo HUP. Ilpasuna ¢popmarupoBanus nokymenra. 'OCT 7.32-2017
«OT4er 0 Hay4YHO-HCCIEAOBaTEeNbCKON padore. CTpykTypa U mpaBmia odopmieHus». [lnan aercTBuii mo
oopmieHHI0O TEKCTOBOro jgokymeHTta. Odopmiienue mnpe3eHTanuu. llpaBuia co3gaHus HaydHOU
npezentauu. [[Berosenenue. Komopucruka. Komnosuuus. proHomuka.

KonkperHoe coxepkaHue y4eOHOW MPAKTHKH OIpPEENAeTCs WHAWBUAYAIBHBIM 3a/laHUEM
oOyudaromerocsi ¢ y4éToM MHTEPECOB U BO3MOKHOCTEH KadeApbl WIM OpraHu3allid, II€ OHA MPOBOIUTCS.
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WNnauBuayanbHOe 3a1aHue pazpadaTbiBaeTcs Mo NMPo(UIIIo H3ydaeMoi MporpaMMbl MarucTpaTyphl ¢ y4€TOM
TEMBI BBIMTYCKHOUN KBATM(DUKAITMOHHON pabOTHI.

4 O0beM NPaAKTUKHU

O0beM NpaKTHKHU
Bup yueOHoit padoTbl Axan, | Acip.
3E
4. 4.
O0mas TpyI0eMKOCTh NPAKTHKH 3 108 81
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS: 1,89 68 51
B TOM 4HcJje B popMe NPaKTHYeCKOM MOATOTOBKH: 1,89 68 51
JlaGopatopusie padotsl (JIP) 1,89 68 51
B TOM 4YHCJIe B (popMe MPaKTUUECKOU MOATOTOBKH 1,89 68 51
CamocrosiTesbHasi padoTa 1,11 40 30
KonrtakTHas camoctosTenbHas pabora 0,4 0,3
1,11
CaMocCTOsITENIbHOE N3YUYEHHE PA3AEIOB IPAKTUKHU 39,6 29,7
B TOM 4YHCJIe B (popMe MPaKTUUECKOU MOATOTOBKH 1,11 39,6 297
Bua koHnTpoJis:
Buja HTOrOBOro KOHTPOJIS: 3ader ¢ OLeHKOM

AHHoTauus padoueid nporpammsl [Ipon3BoacTBeHHoN npakTuku: Hay4yHo-ucc/ie10BaATEIbCKOM
pPadoThI

1 Heas nmpakTuku — GopMupoBaHHE HEOOXOAMMBIX KOMIIETEHIIUHN Il OCYIIECTBICHUS HAy4HO-
MCCIIEIOBATENILCKON ACSATEBHOCTH 110 HampaiieHHto noarotoBku 28.04.03 HanomartepuaJibl NOATOTOBKH
— pamee u3 paboueir mnporpammel HUP. ®dopmupoBaHue yHUBEPCAIBbHBIX M MPOQPECcCHOHATBHBIX
KOMIIETCHIINM W MPUOOPETEHHE HABHIKOB B O0JACTH HAyYHBIX HCCIEAOBAaHUN B 00JIACTH XMMHYECKOU
TEXHOJIOTMM HAHOMATE€pPUAIIOB IIOCPEACTBOM I[UIAHUPOBAHUA U OCYILIECTBIEHUS SKCIEPUMEHTAJIBbHOU
JIeSITETLHOCTH.

2 B pe3yabTaTe BHINOJHEHUS NPAKTHKH 00y4YaIOIINIACH 10/I2KEeH:

Obnadams CIETYIONTUMA KOMITIETCHIIMSMHA U UHIANKATOPAMH MX JOCTHKCHHUS

VK-1.1; VK-1.2; YK-1.3; YVK-2.1; YK-2.2; VK-3.1; VK-3.2; YK-4.1; YK-4.2; YK-6.1; YK-6.2; IIK-
1.1; IIK-1.2; TIK-1.3; TIK-2.1; T1K-2.2; I1K-2.3; IIK-3.1; I1K-3.2; I1K-3.3; I[IK-4.1; I1K-4.2; I1IK-4.3.

Buame:

— MOJAXOAbl K OpraHu3aluy CaMOCTOATEIbHOM M KOJUIEKTUBHOM Hay4HO-HCCIEA0BATEIbCKON
paboTHI;

- MPUHIIMIIBI OpraHU3alUK MPOBEACHUS SKCIIEPUMEHTOB U UCTIBITAHUI;

- MPUHIAIIBI W CIIOCOOBI  3aIIUTHl  OOBEKTOB HHTEIUICKTYaJIbHOW COOCTBEHHOCTH H
KOMMEPIIMATU3alKY TIPaB Ha 00BEKTHI MHTEIIEKTYaIbHON COOCTBEHHOCTH.

Ymemn:

- BBITIOJIHATH TOUCK, O0Opa0OTKy, aHalu3 M CHUCTEMaTH3aIlMi0 HAyYHO-TEXHHUYECKOUN
uH(OpPMAIIMK, OCYIIECTBIATh BBIOOP METOIWK U CPEICTB DPELICHUS 3a7ad, MOCTaBICHHBIX MPOTPaMMON
Hay4HO-UCCIIEIOBATEILCKON pabOoTHI;

- BBITIOJTHATH 00pa0O0TKY M aHAJIU3 PE3YIHTAaTOB KCIIEPUMEHTOB U UCIBITAHUIA;

- AQHAJIM3UPOBATh BO3HUKAIOIIME B HAYYHO-HUCCIIEIOBATENBCKON JAEATEIBHOCTH 3aTPYJHECHUS U
CIOCOOCTBOBATh UX Pa3pEIICHHUIO.

Bnaoemw:

— TpueMaMu pa3pabOoTKH TUIAHOB U MPOTPaMM MPOBEACHHS HAYYHBIX UCCIICTOBAHUHN, TEXHUIECKUX
pa3paboToK, 3aaHui JJIs NUCTIOTHUTEIICH

Iloozcomosums u npedcmasums K 3awume HAYIHO-HCCIIENOBATENbCKylo pabory (HUP),
BBITIOJITHCHHYIO Ha COBPEMEHHOM YpPOBHE PAa3BUTHSI HAYKH M TEXHUKH U COOTBETCTBYIOIIYIO BBIOpAaHHOMY
HaIlpaBJICHUIO MOATOTOBKH U Mporpamme ooydenus. B npexacrasiennoii k 3ammure HUP nomkHBI MONTyduTh
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pa3BUTHE 3HAHUS U HABBIKH, MOJTYYCHHBIE 00YJAIOIMIUMCS PU OCBOCHHUH MPOTPAMMBbl MAarUCTPATyPhI, B TOM
Yyclie TIPU HM3YYEHUU ChenuaibHbIX AucuuiuivH. [IpeacraBnennas k 3amure HUP nomxna comepkaTh
OCHOBHBIE TEOPETHUECKHE TMOJOXKEHUS, IKCIEPUMEHTAIbHBIE PE3YNbTAaThl, MPAKTUUYECKUE TOCTHXKCHUS M
BBIBOJIBI U3 PaOOTHI.

3 Kparkoe conep:kaHue NPaKTHKH

Pazgen 1. CocraBiieHne NJIaHA HAYYHO-MCCJIEI0BATEIbCKOI padoThl.

YTBepxacHue teMbl uccinenosanus. opmynrupoBaHue Leinel U 3anad uccienosanud. [Iposenenue
IPEBapUTENLHOTO aHAIW3a HAyYHO-TEXHUYECKOM HHpopManuu mo Teme uccienoBanus. OmnpeneneHue
IIPEABAPUTENIBHON CTPYKTYPBI U COAEPKAaHUSI OCHOBHBIX PA3JEJIOB IUCCEPTALUH. 3HAKOMCTBO C OCHOBAMH
MPOBECHUS TEOPETUYECKUX U SKCHEPUMEHTAIBbHBIX HCCleN0BaHui. OpraHn3alMOHHO-METOINYECKHE
Meponpuatus. [loaroroBka oruera no pe3ynbTaTaM BBIIOJIHEHUS pa3jena.

Paznen 2. O630p u aHau3 HHPOPMALMH 10 TeMe HAYYHO-HCCJIeJ0BATEIbCKON padoThl.

Bommonnenue o030pa  nuTepaTyphl 1O TeMme ucciefoBaHus. DopMyIMpOBaHHE OCHOBHBIX
XapaKTePUCTUK OOBEKTa UCCIICIOBAHUIA U OMPEEICHUE aKTyaTbHOCTU M CTENCHH W3YYCHHOCTH MPOOJIEMBI,
paccmaTpuBaeMoil B paMKkax wuccieqoBaHuil. Pa3paboTka MeETOIMK TPOBENEHUS HKCIEPUMEHTAIbHBIX
uccnenoBanuii. IloctaHOBKa MPOOHBIX SKCHEPUMEHTOB ISl OLEHKHM M IOCIHEAYIOIIEH KOPPEKTHPOBKH
BBIOpaHHBIX METOAOB JKCHEPUMEHTAIbHBIX HccienoBaHuil. [loaroroBka oTuera Mo pe3ynbTaraMm
BBITIOJIHEHHUS pa3zena.

Pasznen 3. IIpoBenenne TeopeTHYECKUX M IKCIIEPUMEHTAJIBHBIX HCCIEA0BAHMIA.

[IpoBeaeHne T€OPETUUECKUX U IKCIIEPUMEHTAIBHBIX UccienoBaHui. KoppekTupoBka U JOMOJHEHNE
SKCHEPUMEHTAIBHBIX METOJMK Ha OCHOBE IIOJIYYEHHBIX pE3yJbTAaTOB. AHANW3, HHTEpHpETalus |
00001IeHNEe PEe3yNbTaTOB HCCIeNOBaHUS; (OPMYITUPOBKA BBIBOJOB. DOpMynmHpoBKa ¥ MOATOTOBKA
TEOPETHYECKUX M SKCHEPUMEHTAIBHBIX Pa3JeloB Marucrepckoil auccepranuu. IloaroroBka oruera mno
pe3yJbTaTaM BBIIIOJIHEHHS pa3jiena.

Pazgen 4. O0padoTKa pe3yabTAaTOB MCCJIEIOBAHUS

OnpeneneHre  OKOHYATENBHOW  CTPYKTYphl ~ Marucrepckoi  amcceprammu.  OOpaboTka
9KCIIEPUMEHTANIBHBIX PE3YyNbTaTOB. AHaIU3, MHTEpHpeTalus U 0000IIeHHe pe3yibTaTOB HMCCIIEOBAHMIA;
dbopMynupoBka BBIBOIOB. [IpoBeneHue JOMONHUTEIBHBIX TEOPETHUECKUX U AKCIEPUMEHTAITBHBIX
uccienoBanuii  (mpu  HEoOXoauMocTH). Pa3paboTka TEOpeTHYecKOro OMHCaHUS JKCIEPUMEHTAIBHO
HAOI0TaeMBIX SBIICHUN U 3aKoHOMepHocTed. [loAroToBka oTueTa MO pe3yinbTaTaM BBIOJHEHUS pa3jena.
[TonroroBka MaTepuasoB JJIsl BBICTYIUICHUI Ha KOH(EepEeHIUAX U MyOIUKAIUU B HAYYHBIX-KypHaJaXx.

4 O0beM NPAKTHUKHU

o B 3aueTHBIX B akazem.
Bunbr yue6HOM paboThI

eAMHUIIAX gacax
O0mas TPyA0eMKOCTh NPAKTHKH N0 Y4eOHOMY ILIAHY 26 936
KonTakTHasi padoTa — ayIMTOPHBbIE 3aAHATHS: 11,8 425
B TOM 4ucJie B popMe NpaKTHYECKOH MOATOTOBKH 11,8 425
[Tpaktuueckue 3ansatus (I13) 11,8 425
B TOM 4YHcCIIe B (hOpMe IPAKTUUECKON TTOATOTOBKH 11,8 425
CamocrositesabHas padora (CP): 13,2 475
KoHTakTHas camocTosTenbHas pabora 1,2
CaMOCTOSITETbHOE OCBOCHUE Pa3/IeIOB MPAKTUKHI 13,2 473,8
B TOM 4ucJIe B OpME NPAKTUYECKON OATOTOBKU 473,8
IK3aMeH 1 36
KonTakTHas paboTa — MpOMEeKYTOYHAs aTTECTaIHS 1 0,4
IToaroroBka K 3K3aMeHy 35,6

Bua konTpoJsn: 3a4deTr / JK3aMeH
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IIpooondicenue mabauyvi

B ToM umciie mo cemecTpam:

1 cemecTp
O0mast TPy10eMKOCTh MPAKTHUKH 10 Y4eOHOMY IJIAHY 3 108
KonTakTHas padoTa — ayIMTOPHBbIE 3aAHATHS: 1,42 51
B TOM 4HucJje B GopMe NPAKTHYECKOH MOATOTOBKH 1,42 51
[Tpaktrueckue 3ansatus (113) 1,42 51
B TOM 4ucJIe B OpME NPAKTUYECKON OATOTOBKU 1,42 51
CamocrositesbHas padora (CP): 1,58 57
KonTakTHas camocrosiTennbHas paboTa 0,4
CaMOCTOSITETbHOE OCBOCHUE Pa3/IeNI0B MPAKTUKHI 1,58 56,6
B TOM 4ucJIe B OpMe NPAKTUYECKON TOATOTOBKU 56,6

Bua koHTpoJs:

3a4deT ¢ OLEHKOM

2 cemecTp
O0mas TpyA0eMKOCTh NPAKTHKH N0 Y4eOHOMY ILIAHY 4 144
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS: 1,42 51
B TOM 4HCJe B (popMe NPAKTHYECKOH MOAT0TOBKH 1,42 51
[Tpaktrueckue 3ansatus (113) 1,42 51
B TOM 4ucJIe B OpMe NPAKTUYECKON MOJATOTOBKU 1,42 51
CamocrositesbHas padora (CP): 2,58 93
KoHTakTHas camocTosTenpHas pabora 0,4
CaMoCTOATEIbHOE OCBOSHUE PA3/IE€TI0B IPAKTUKH 2,58 92,6
B TOM 4YHCJIe B (hopMe IPAKTUUECKON TTOATOTOBKH 92,6

Bua konTpoJs:

3a4yeT ¢ OLEHKOI

3 cemecTp

O0mas TpyA0eMKOCTh NPAKTHKH N0 Y4eOHOMY ILIAHY 5 180
KonTakTHas padoTa — ayIMTOPHBbIE 3aHATHS: 2,84 102
B TOM 4HucJje B GopMe NPAKTHYECKON MOATOTOBKH 2,84 102
[Tpaktuueckue 3ansatus (I13) 2,84 102
B TOM 4YHCIIe B (hOpMe IPAKTUUECKON TTOATOTOBKH 2,84 102
CamocrositesbHas padora (CP): 2,16 78

KoHTakTHas camocTosTenpHas pabora 0,4

CaMOCTOSITETbHOE OCBOCHUE Pa3/IeIOB MPAKTUKHI 2,16 77,6
B TOM 4ucCJIe B OpMe NPAKTUYECKON MOATOTOBKU 77,6

Bua koHTpoJs:

3a4deT ¢ OLEHKOM

4 cemecTp

O0mast Tpy10eMKOCTh NPAKTUKH 10 Y4eOHOMY IJIAHY 14 504
KonTakTHasi padoTa — ayIMTOPHBbIE 3aAHATHS: 6,14 221
B TOM 4HCJe B (popMe NPAKTHYECKOH MOAT0TOBKH 6,14 221
[Tpaktuueckue 3ausatus (I113) 6,14 221
B TOM 4ucCJIe B OpMe NPAKTUYECKON MOATOTOBKU 6,14 221
CamocrositesbHas padora (CP): 6,86 247
CaMoCTOATEIbHOE OCBOEHUE PA3/IE€TI0B NPAKTUKH 6.86 247
B TOM 4YHCIIe B (hOopMe IPAKTUUECKON MTOATOTOBKH ’ 247
IK3aMeH 1 36

KonTakTHas paboTa — MpoMeKyTOYHAs aTTECTalHs 1 0,4
IToaroroBka K 3K3aMeHy 35,6

Bua konTpoJs: IK3aMeH
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N B 3aueTHbIX B acrtp.
Bunst yueOHoI paboThI
eAMHMIIAX qacax
O0mas TpyA0eMKOCTh NPAKTHKH N0 Y4eOHOMY ILIAHY 26 702
KonTakTHasi padoTa — ayIMTOPHbIE 3AaHATHS: 11,8 319
B TOM 4HCJe B (popMe NPAKTHYECKOH MMOATO0TOBKH 11,8 319
[Tpaktrueckue 3ausatus (113) 11,8 319
B TOM 4ucCJIe B OpME NPAKTUYECKON MOATOTOBKU 11,8 319
CamocrositesbHas padora (CP): 13,2 356
KoHTakTHas camoctosTenbHas pabora 0,9
CaMoCTOATEIbHOE OCBOEHUE PA3/IETI0B NPAKTUKH 13,2 3551
B TOM 4YHcCJIe B (hopMe IPAKTUUECKON TTOATOTOBKH 355,1
IK3aMeH 1 27
KoHTtakTHas paboTa — MPOMEKYTOUHASI AaTTECTAIIHS 1 0,3
IToaroroBka K 3K3amMeny 26,7

Bua konTpoJs:

3a4yeT / IK3aMeH

B ToMm umciie mo cemecTpam:

1 cemecTp
O0mast TPy10eMKOCTh NPAKTUKH 10 Y4eOHOMY IJIAHY 3 81
KonTakTHasi padoTa — ayIMTOPHBbIE 3aAHATHS: 1,42 38
B TOM 4HucJje B GopMe NPAKTHYECKON MOATOTOBKH 1,42 38
[Tpaktuueckue 3ansatus (113) 1,42 38
B TOM 4ucCJIe B OpME NPAKTUYECKON MOATOTOBKU 1,42 38
CamocrositesbHas padora (CP): 1,58 43
KonTakTHas camoctositennbHas paboTa 0,3
CaMOCTOSITETbHOE OCBOCHUE Pa3/IeIOB MPAKTUKHU 1,58 42,7
B TOM 4ucCJIe B OpMe NPAKTUYECKON OATOTOBKU 42,7

Bua konTpoJs:

3a4yeT ¢ OLEHKO

2 cemecTp
O0mas TpyA0eMKOCTh NPAKTHKH N0 Y4eOHOMY ILIAHY 4 108
KonTakTHasi paboTa — ayIMTOPHbIE 3aHATHS: 1,42 38
B TOM 4HcCJe B (popMe NPAKTHYECKOH MOAT0TOBKH 1,42 38
[Tpaktuueckue 3ausatus (I113) 1,42 38
B TOM 4ucJIe B OpMe NPAKTUYECKON MOATOTOBKU 1,42 38
CamocrositesbHas padora (CP): 2,58 70
KoHTakTHas camoctosTenbHas pabora 0,3
CaMoCTOATEIbHOE OCBOEHUE PA3/IE€TI0B NPAKTUKH 2,58 69,7
B TOM 4YHCIIe B (hOpMe IPAKTUUECKON MTOATOTOBKH 69,7

Bua konTpoJs:

3a4deT ¢ OLEHKO

3 cemecTp
O0mast TpPy10eMKOCTh PAKTUKH 10 Y4eOHOMY IJIAHY 5 135
KonTakTHasi padoTa — ayIMTOPHBbIE 3aAHATHS: 2,84 77
B TOM 4HucJje B GopMe NPAKTHYECKOH MOATOTOBKH 2,84 77
[Tpaktuueckue 3ansatus (I113) 2,84 77
B TOM 4YHCIIe B (hOpMe IPAKTUYECKON MTOATOTOBKH 2,84 77
CamocrositesbHas padora (CP): 2,16 58
KoHTakTHas camocTosTenbHas pabora 0,3
CaMOCTOSITETbHOE OCBOCHUE Pa3/IeIOB MPAKTUKHI 2,16 57,7
B TOM 4ucCJIe B OpME NPAKTUYECKON MOATOTOBKU 57,7

Bua konTpoJs:

3a4deT ¢ OLEHKOM
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IIpooondicenue mabauyvi

4 cemecTp
O0mas TpyA0eMKOCTh NPAKTHKH N0 Y4eOHOMY ILIAHY 14 378
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS: 6,14 166
B TOM 4HcCJe B (popMe NPAKTHYECKOH MOAT0TOBKH 6,14 166
[Tpaktrueckue 3ausatus (113) 6,14 166
B TOM 4YHCJIe B (hOopMe IPAKTUUECKON MTOATOTOBKH 6,14 166
CamocrositesbHas padora (CP): 6,86 185
CaMOCTOSITETbHOE OCBOCHUE Pa3/IENIOB MPAKTUKHI 6.86 185
B TOM 4ucJIe B OpME NPAKTUYECKON OATOTOBKU ' 185
JK3aMeH 1 27
KonTakTHas paboTa — MpoMeKyTOYHAs aTTECTalHS 1 0,3
IToaroroBka K 3K3aMeHy 26,7
Bua koHTpoJs: IK3aMeH

AHHoTanua padoyeil nporpammel Ilpon3BoacTBeHHoi npakTuku: [peinnaoMHON IPAKTHKHA

1 Heap NpakTHKM — NOJATOTOBKA MAaTEPHUAasOB JJIS BHIMOJIHEHUS BBITYCKHON KBaTU(pUKAIIMOHHON
paboThL.

2 B pe3yabTaTe NPOX0KACHUSA NPAKTHKH 00yYAIOIINICH TOJIKEeH:

Obaaoams creqyomUMy KOMIETESHIIMSIMU U UHIAUKATOPAMH UX JOCTHUKECHUS:

VK-1.1; YK-1.2; VK-1.3; VK-2.1; VK-2.2; VK-4.1; YK-4.2; VK-6.1; YK-6.2; TIK-1.1; I1K-1.2; TIK-
1.3; [IK-2.1; 11K-2.2; TIK-2.3; T1IK-3.1; T1K-3.2; [1K-3.3; 11K-4.1; T1K-4.2; [1K-4.3.

3namey:

— NOAXOAbl K OpraHu3alyyd CaMOCTOSITEIBHOW M KOJUIEKTUBHOM HAYYHO-UCCIEA0BATEIbCKON
paboThI;

—  NOPUHUHUIIBI OPTAHU3ALUU TPOBEICHUS YKCIEPUMEHTOB M UCIIBITAHUN;

— TIPUHIUIIBL W CIOCOOBI  3aIUTBl  OOBEKTOB  WHTEJUICKTYyaJIbHOW  COOCTBEHHOCTH U
KOMMEPIIMATU3alY TPaB Ha 00BEKTHI MHTEIIEKTYaIbHON COOCTBEHHOCTH.

Ymemn:

—  BBITIOJIHATH MOUCK, 00pa0OTKY, aHAJIU3 U CUCTEMATHU3AIMI0 HAyYHO-TEXHHUECKOW WH(opMaIuu,
OCYIIECTBIISITH BEIOOP METOJIMK U CPEJICTB PELICHUS 3a7a4, TOCTABICHHBIX MPOTPAMMON MPAKTHKHY;

—  BBINOJHITH 00pa0OTKY M aHATN3 PE3yIbTATOB IKCIIEPUMEHTOB U UCTIBITAHUI;

—  aHaJu3MpPOBaTh BO3HMKAIOIIME B HAYyYHO-MCCIIEIOBATEIbCKOW ACSTENBHOCTU 3aTPYIHEHHUS U
CIOCOOCTBOBATh MX Pa3pelICHUIO.

Brnaoems:

—  TIpueMaMu pa3pabOTKH IJIAHOB W MPOTPaMM MPOBEACHHUS HAYIHBIX UCCIICTOBAHMMN, TEXHUUECKHX
pa3paboToK, 3aJaHUl JJIs1 UCTIOTHUTENEH

3 Kpartkoe cogepxxanne NPpaKTHKHU

[IpegaumioMHas npakThKa BKJIIOYAET 3Tallbl O3HAKOMJICHUSI ¢ MPUHIIMIIAMHU OpraHU3allMi HayYHBIX
uccienoBanuii (pasaensl 1, 2) W 3Tanm MPaKTUYECKOTO OCBOCHUS ACATEIBHOCTH YUEHOTO-HUCCIEIOBATEIS
(pazmen 3).

Paznen 1. Benenne — uenu u 3aauu npeaauIIOMHON TpakTUKUA. OpraHnu3aliOHHO-METOINYECKUE
MeponpusiThs. TeXHOIOrHYeCKue HHCTPYKTaXKH.

Paznen 2. 3HaKOMCTBO € OpraHM3alnved Hay4YHO-UCCIIEIOBATEIbCKOM JEATEIbHOCTH, CHCTEMOM
yIpaBICHUS HAYYHBIMH HCCIEAOBaHUSMU. [IpUHIMIBI, TEeXHONOTHH, (OPMBI W METOABI OpPTaHHU3AIUH
HayYHO-UCCIICIOBATEIILCKOW JICATEIPHOCTH HAa TPUMEpPE OpTraHu3alud HaydyHOW paboTel Kadenps
(mpobGsieMHOM 1abopaTopuu, Hay4yHO# rpynisl). [InannpoBanue Hay4yHOH AEATEIBHOCTH OPraHU3AIHH.

Pazgen 3. BemonHenwe wuHauBHAyanbHOro 3amanus. COop, 00paboTKa W CHCTeMaTH3alus
uH(popmanmonHoro Martepuana. Odopmienue oruera. JIMuHOE ydyacTre OOYYArOIIETOCS B BBIMOJHEHUU
Hay4HO-UCCIIEIOBATEILCKUX padoT Kadeaphl.

[ToaroroBka MaTepHanoB JUIsl BBHITTOJIHEHUS BBITYCKHOM KBaJIM(UKAITMOHHON PaOOTHI.
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4 O0beM NPAKTHKH

O0beM NpaKTHKHU
Bup yueOHoii padoTbl Axan, | Acip.
3E
4. 4.
OO0masi TPy10eMKOCTh NPAKTHKHA 6 216 162
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS: - - -
CamocTosiTesibHasi padoTa 6 216 162
KonrtakTHas camocrosiTenbHasi pabora 0,4 0,3
CamMOCTOSITETbHOE U3YUYEHUE PA3/ICNIOB MPAKTUKHU 6 2156 | 161,7
B TOM 4HcCIIe B popMe MPAKTHYECKON OTOTOBKU 2156 | 161,7
Bua koHnTpoJis: 3a4deT ¢ OLIEHKOM

5.5 TocynapcTBeHHAsI UTOrOBasl ATTECTAIMSI: BLINOJHEHHE U 3AIIIMTA BLINYCKHOM
KBAIH(UKANMOHHOHN PadoThI

1 Ieab rocyaapcTBeHHOl HMTOrOBOil AaTTECTAIIMM: BbINOJHEHHS] M 3alUThl BBIMYCKHOM
KBAJIM(PUKANMOHHOM PadOThl — BBISIBIICHUE YPOBHS TEOPETUYECKOW U MPAKTHYECKOW MOJATOTOBICHHOCTH
BBIMTYCKHUKA BY3a K BBITIOJHEHUIO TIPOPECCUOHATBHBIX 337]ad U COOTBETCTBUS €r0 IMOATOTOBKU TPEOOBAHUSIM
®I'OC BO no nanpasnennto noarotoBku 28.04.03 HanomartepuaJbl.

2 B pe3yabraTte NpOXO’kAeHHS TOCYAApPCTBEHHOH HMTOrOBOl AaTTECTAIlMM: BLINOJHEHUS W
3allUThl BBIMYCKHOH KBAJIM(PUKANMOHHOW PadoThl y CTyACHTa MpoBepseTcs CcHOPMUPOBAHHOCTH
CIENYIOIIMX KOMIETEHIMN, a TakKe CIIEAYIOUUX 3HAaHUM, YMEHUW M HAaBBIKOB, MO3BOJSIOMIUX OLIEHUTH
CTENEeHb TOTOBHOCTH 00YYAIONIUXCS K JanbHEHIIeH mpodeccuoHaIbHOM NeITeTbHOCTH.

BBIyCKHUK, OCBOMBINHMI MPOTpaMMy  MAarucTparypbl, JOJDKEH 00JIaaaTh  CIEIYIOIIHUMHU
KOMITETCHIIMSIMU:

VYK-1.1; YK-1.2; VK-1.3; VK-2.1; VK-2.2; VK-2.3; VK-3.1; YK-3.2; YK-3.3; YK-4.1; YK-4.2; VK-
4.3; YK-5.1; YK-5.2; YK-5.3; VK-6.1; VK-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;
OIIK-6.1; OIIK-6.2; OIIK-6.3; OIIK-7.1; OIIK-7.2; OIIK-7.3; TIK-1.1; IIK-1.2; IIK-1.3; I1IK-2.1; ITK-2.2;
[1K-2.3; TIK-3.1; TIK-3.2; [1K-3.3; 11K-4.1; I[1K-4.2; [1K-4.3.

3namo:

— [OAXOAbl K OpraHU3allMM CAMOCTOSITEIBHOM M KOJUIEKTMBHOM Hay4dHO-MCCIIEIOBATEIbCKON
paboTshr;

—  NPUHLUIIBI OPraHU3alUU IPOBEACHUS IKCIIEPUMEHTOB U UCTIBITAHUIA;

— TPUHOUNBL H  CIOOCOOBI  3alUTBI  OOBEKTOB  WHTEIJICKTYyadbHOW COOCTBEHHOCTH W
KOMMEPIIMATU3alUY TIPaB Ha 00BEKTHI MHTEIIEKTYaIbHON COOCTBEHHOCTH.

Ymemu:

—  BBINOJHATH MOUCK, 00pabOTKY, aHAIU3 M CUCTEMATH3AIMI0 HAYYHO-TEXHUYEeCKOW MH(pOopMaluu,
OCYIIECTBIISITH BEIOOP METOJIMK U CPEJICTB PELICHUS 3aa4, TOCTABICHHBIX MPOTPAMMON MPAKTHKHY;

—  BBINOJHITH 00pa0OTKY M aHATN3 PE3yIbTATOB IKCIIEPUMEHTOB U UCTIBITAHUI;

—  aHaJu3MpPOBaTh BO3HMKAIOIIME B HAYyYHO-MCCIIEIOBATEIbCKOW ACSITENBHOCTU 3aTPYIHEHHS U
CIOCOOCTBOBATH UX PA3PEIICHUIO.

Braoems:

— npuemMamu pa3pabOTKH IUIAHOB U MPOTPaMM IMPOBEIEHUS HAyYHBIX MCCIEIOBAaHUM, TEXHUYECKUX
pa3paboToK, 3aJaHUl 111 UCTIOTHUTEIICH.
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3 Kparkoe coaepxkaHue rocyiapcTBeHHOH HMTOrOBOH aTTECTALMM: BBINOJHEHHS M 3aIIMThI
BbIIYCKHOW KBAJIM(PUKAIUMOHHON PadoThI

locynmapcTBeHHass UTOrOBasi aTTECTAIVs: BBIMOJHEHHE M 3allUTa BBIMYCKHOW KBAIM(DUKAIIMOHHON
paboTel mpoxoauT B 4 ceMecTpe Ha 0Oa3e 3HAHMI, YMEHUN M HABBIKOB, MOJYYEHHBIX CTYIEHTaMH IPH
W3Y4YEeHHUH JUcIMIUIMH HanpasieHus 28.04.03 Hanomatepuabl ¥ IPOXOKICHUS MPAKTUK.

l'ocynapcTBeHHast UTOroBasi aTTeCTallMsl: BBIMOJHEHHE U 3alllMTa BBINYCKHOW KBaJIM(UKAIIMOHHON
paboThI MPOBOAUTCS TOCYIAPCTBEHHOM YK3aMEHAIIMOHHON KOMUCCHEH.

Kontponbs ypoBHA CHOPMHUPOBAHHOCTH KOMIIETEHIIMA OOYYAIOMIMXCs, TPUOOPETEHHBIX TIpU
ocoeHnu OOII, ocymiecTBaseTcss MyTeM MPOBEACHUS 3alUThI BBITYCKHONW KBATM(DHUKAIMOHHOW pPabOThI
(BKP) 1 npucBoeHus: KBaTH(PUKALIUN «MATUCTP».

4 O0beM TroCyJapCTBEHHOIl WTOrOBOW AaTTECTALMU: BbINOJHEHHS] W 3alIUTHI BbIIYCKHOMI
KBAJIH(UKAIUOHHOHI PadoThI

[Iporpamma OTHOCHTCS K OOs3aTENBHONW YacTH y4eOHOTo IwiaHa, K Oioky  «[ocymapcTBeHHas
utorosas arrecranus» (Munekc u3 yueOHOro miaHa) U pacCYMTaHa HA COCPEIOTOUYEHHOE MPOX0XKIeHHE B 4
cemectpe (2 xypc) oOydenust B oobeme 216 u (6 3ET). [Iporpamma mpeamosnaraer, 9ro 0Oydaromuecs
UMEIOT TEOPETUYECKYI0 M NPAKTUYECKYyI0 TIOATOTOBKY B  O0JACTM XHMHYECKOH TEXHOJOTHH
HAaHOMAaTEpPHAaJIOB.

. B 3auerHbIx B akanem.
Bunsl yaeOHoI paboThI
€IMHHLIAX gacax
Oo0mas Tpynoemkocts I'MA o yyeOHOMYy nuiany 6 216
KonrakThas pa6ora (KP): - -
CamocrositesbHas paoora (CP): 6 216
KonTakTHas paboTa — HTOTOBast aTTeCTAIUs 6 215,33
Brimonaenue, Hanucanue u opopmiernne BKP 0,67
Bua konrpoJs: 3amurTa BKP
Bitb1 yuc6HOi paGoTs! B 3adeTHBIX B actponom.
€MHHLIAX qacax
Oo0mas Tpynoemkocts I'MA o yyeOHOMYy nmuiany 6 162
KonTakTHas padora (KP): - -
CamocrositesbHas padora (CP): 6 162
KonTakTHas paboTa — HTOTOBast aTTeCTAIUs 6 0,5
Brimonnenue, nanucanue u opopmienne BKP 1615
Bua konrpoJs: 3amuTa BKP
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5.6 ®aky1bTATHBBI

AHHOTaNuA padoyell MPOrpaMMbl JUCHUIJIMHBI
«IIpodeccnoHaIbHO-OPHMEHTHPOBAHHBIN MEePeBOI»

1. Heab aMCUMIUVIMHBI — TIpuHoOpeTeHue oOydJaronuMucs oO0mel, KOMMYHUKATUBHOW |
npo(ecCHOHANFHOM KOMIIETEHIINM, YpOBEHb KOTOPBIX Ha OTHENBHBIX JTalmax S3bIKOBOW MOATOTOBKH
MO3BOJIIET  BBIMIOJIHATH  pa3fUYHble BHUIBI IPO(ECCHOHATFHO OpPUEHTHUPOBAHHOTO IEpeBofa B
MPOU3BOACTBEHHON M HAYYHOU JIEATEIIbHOCTH.

2. B pe3yabTaTre U3y4eHus AUCHUILIMHBI 00yYAKOIIUICA TOTKEH:

Obaaoams ceayOmUMU KOMIETESHIIMSIMU U HHIAUKATOPaAMH UX JOCTUKECHUS.

VK-4.1; YK-4.2; YK-4.3

3namo:

- OCHOBHBIE CTIOCOOBI TIOCTHKEHHUSI YKBUBAJICHTHOCTH B TIEPEBO/IC;

- OCHOBHbIE TIPUEMBI NIEPEBOJIA;

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

- JOCTAaTOYHOE JJIsl BBIIIOJIHEHUS MEepPeBO/ia KOJIUYECTBO JIEKCUUECKUX €IUHUI, (pa3eoJOoTu3MOB, B
TOM YHUCJI€ COIMAILHBIX TEPMUHOB U IMHTBOCTPAHOBETYECKUX PeaTUii;

ymemy:

- IPUMEHATH OCHOBHBIC TIPUEMEI IEPEBOJIA;

- OCYIIECTBIISITh NMHCbMEHHBII MEPEeBOJ C COONIIOJIEHHEM HOPM JIEKCUYECKOW 3KBUBAJIEHTHOCTH,
COOIOZICHHEM IPaMMATHYECKIX, CHHTAKCUYECKUX U CTHIUCTHYECKUX HOPM;

- 0OPMIISITH TEKCT MEPEBO/Ia B KOMIBIOTEPHOM TEKCTOBOM PEIAKTOPE;

- OCYHIECTBJIATH TMEPEBOJl C COOJIIOJIEHUEM HOPM JIEKCUYECKOW SKBHUBAICHTHOCTH, COOIIOICHHEM
rpaMMaTHYEeCKUX, CHUHTAKCMYECKMX U CTUJIMCTHMYECKUX HOPM TEKCTa NepeBoja M TEeMIOpalbHbBIX
XapaKTEPUCTUK UCXOTHOTO TEKCTA;

61a0emn:

- METOIMKOW TPEANepeBOJYECKOr0 aHallh3a TEKCTa, CIOCOOCTBYIOMICH TOYHOMY BOCHPUSTHIO
HCXOJIHOTO BBICKA3bIBAHUS;

- METOAMKOW MOJATOTOBKH K BBIIIOJIHEHHUIO MEPEBOJA, BKIIFOUAs MOUCK WH(OPMAIUU B CIIPABOYHOM,
CIEIMANIbHOM TITEpaType U KOMIBIOTEPHBIX CETSX;

- OCHOBAMH CHUCTEMBI COKPAIIEHHOW MMePeBOTYECKOM 3aMUCH TIPH BBITIOJHEHUH TIEPEBO/IA;

- OCHOBHOUM MHOSA3BIYHON TEPMHUHOJIOTUEN CIIEHUATIBHOCTH,

- OCHOBaMH peepUpPOBAHMS U AHHOTHUPOBAHHUS JIUTEPATYPHI 110 CIICIIHATHLHOCTH.

3. Kpartkoe coaep:xanue TUCHMILIHHBI

Paznen 1. TpeGoBanusi Kk mnpogeccHOHAIBHO-OPHEHTHPOBAHHOMY mepeBoay. OcobGeHHOCTH
nepeBo/ia crenHaIbHbIX TEKCTOB

1.1. OcHoBHble TpeOOBaHUS K MPO(EeCCHOHATLHO-OPUCHTUPOBAHHOMY MIE€PEBOAY M IOHSTHE
uH(popmanronHoro mnoiys. Crneunduka npodeccuoHaNbHO-OPUEHTUPOBAHHBIX TEKCTOB. DKBUBAJIEHTHOCTD,
aJIeKBaTHOCTh, IEPEBOANMOCTE CHEIIHALHBIX TEKCTOB.

1.2. TexHn4ueckass TEPMUHOJIOTHS: XapAKTEPUCTUKHU.

TepmuHonorus B 00IaCTH TEXHOJOTHH BBICOKOTEMIIEPATYPHBIX (DYHKIIMOHAIBHBIX MAaTEPHUAJIOB.
ObecrieueHre TEPMHUHOJIOTHYECKONH TOYHOCTH W eauHooOpa3us. CrocoObl HAKOIUIEHUS M PACIIMPEHUS
CJIOBapHOro 3amaca B mpouecce nepeBoga CpaBHEHUE TMOpPsAKAa CJIOB B AHIJIMHCKOM U PYCCKOM
npeioxkeHusX. Mi3aMeHeHne CTpyKTyphl MPEeAIoKEeHUs IPU MepeBo/IE.

Pa3nen 2. Jlekcuko-rpaMMaTH4YecKue MPo0JieMbl MepeBoia CrelualbHbIX TEKCTOB

2.1. IIpoGaema HEOHO3HAYHOCTH TIEPEBOJIa BUJIOBpEeMEHHBIX (GopMm u ee pemieHue. OcoOEHHOCTH
NepeBojia pa3IuYHBIX THUIIOB TpeioxeHuil. [lepeBon cTpagaTensHOTo 3aiora. TpyaHbIe Ciydau mepeBoa
CTpaJaTesIbHOTO 3aj0ra.

2.2. YcnoBHbIE TPEJIOKECHHS, TpaBWJIa W OCOOCHHOCTH WX oOOpaTHOro mepeBonaa. llpaktuka
NepeBojia HAyYHO-TEXHUYECKOW JTUTepaTyphl Ha MPUMeEpPEe TEKCTOB MO TEXHOJIOTUH BBICOKOTEMIEPATYPHBIX
(G YHKIIMOHATBHBIX MaTEPUAIIOB.
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2.3. IlepeBon mpeqyIOXKEHUI C y4yeTOM IpaBuia coryiacoBaHusi BpemeH. llepeBox mpuuactus u
OpUYacTHBIX 000poTOB. Pa3BuTHE HaBBHIKOB TepeBOJa Ha NpUMEpPe TEKCTOB IO TEXHOJIOTHU
BBICOKOTEMIIEPATYPHBIX (DYHKIIMOHAIBHBIX MAaTEPUATIOB.

2.4. Ponb uHGUHUTHBA B TIPEIJIOKCHUU U BapHAHTHI MEPEBOJia HA PYCCKUM S3bIK. MIHOUHUTHUBHBIC
00opoThl. BapuaHTsl epeBoia Ha PYCCKUil SA3BIK.

Pa3znes 3. UuTepuer u UKT B npodeccnoHaIbHO -OPUEHTHPOBAHHOM IlepeBojie

3.1. Cucrempr aBromaruzauumu nepeBoja. (Computer Assisted Translation  Tools).
NudopManinoHHbIN ¥ TUHTBUCTUYECKHUN MMOUCK B IHTEpHET.

3.2. PaGora ¢ DJIEKTPOHHBIMH CIIOBApSIMH M  TJIOCCapUsIMU. PemakThpoBaHWE TEKCTa
npodecCuOHATHLHO-OPHEHTUPOBAHHOTO MTEPEBOA.

4. O0beM y4eOHOM JUCHUIIMHBI

. O0BbeM ITUCIUTUIMHEL
Bun yaeOHO# paboThI
3E Axan. 4. Actp. u.
OO61mast TpyA0€MKOCTh TUCITUTUTHHBI 2 72 54
KonTakTHast padoTa — ayIMTOPHBIE 3aHATHS: 1,0 34,0 25,5
[paktuueckue 3ansatus (I13) 0,9 34,0 25,5
CamocrosiTesqibHAs paboTa 1,1 38,0 28,5
KonTakTHas camocTositenbHas pabota 0,2 0,15
1,1
CamocTosATENbHOE U3YYEHHUE Pa3/IesIOB JUCIUIIINHBI 37,8 28,35
Buasbl koHTpOJIA:
Buo konmpons uz Y11 3auer

AHHOTANUA
padoueii mporpaMmMbl JAUCHMILIMHBI «Hay4yHast my0aMumcTuKka

1. Henb AMCHUTUIMHBI — TOBBINICHUE OOIIEH W PEUYEBOWM KYJIBTYPHl CIEIHATNCTa, CIOCOOHOTO
peanu30BBIBATh CBOM KOMMYHUKATHBHBIC MOTPEOHOCTH B COBPEMEHHOM OOINECTBE HAa OCHOBE IPHUHIIUIIOB
3(PeKTUBHOTO OOIICHNS, KOMMYHHUKATHBHOW IIEIECOOOPA3HOCTH, YBaXKEHUS K JAPYTUM JIIOMISAM, a TaKkKe
CIIOCOOHOTO MPUMEHSITh COBPEMEHHBIE KOMMYHHKATHBHBIC TEXHOJIOTHH, B TOM YHCIIE HA UHOCTPAHHOM SI3BIKE,
JUTS aKaJIEMUYECKOTO ¥ MPO(EeCCUOHATBHOTO B3aUMOICHCTBHSL.

2. B pe3yabTare n3yyeHHs IMCHUMNIHHBI 00yYAIONIMIiCS 10 MPOrpaMMe MarucTpaTyphbl
AOJIKEH 001adams CASAYIOIMMMHI KOMIIETEHIIUSAMH ¥ HHAUKaTopaMu ux aoctwkenus: YK-4 ( VK-
4.1; YK-4.2; YK-4.3).
3namsu:

— CYIIHOCTh HAYYHOH MyOJIUIMCTHKY, €€ poiib B JOPMUPOBAHUU PEUEBOM KYIIBTYPHI;

— pa3yinuKe YCTHOW M MUCbMEHHON Hay4HOU peuu;

— KOMIIO3UITMOHHBIC U CTUJIMCTUYCCKHUEC OCOGGHHOCTI/I HAaYYHOI'O U HAYYHO-IIOIIYJIAPHOI'0 TCKCTA,

— IpaBUJIa CO3/1aHUS MUCbMEHHBIX M YCTHBIX KaHPOB HAYYHOT'O CTUJIS PEUH;

— MpaBWIa YOSXKACHHUS ONMOHEHTA B HAYYHOH JUCKYCCHU.
Ymems:
— pa3iaMyaTh TEKCThl COOCTBEHHO-HAYYHOTO U HAYYHO-TIOMYJISIPHOTO MOJCTHIICH peuwu;

— JenaTh OTOOP SI3BIKOBBIX CPEACTB s obecredeHus YPpPEeKTUBHON KOMMYHUKAITMK B TTPO(eCcCHOHATBHON
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cpene;
— TpaHCchOPMHUPOBATh HAYYHYIO MH(OPMAITUIO U3 MUChbMEHHON (POPMBI B YCTHYIO, M3 COOCTBEHHO HAyYHOTO
U3JI0KEHHUS] B HAYYHO-TIOIYJISIPHOE;
— IUcaTh HayYHYIO CTAaThlO, PEIICH3UIO U aHAJIMTUYECKHE 0030pHI;
— BBICTYHATh C JIOKJIaJJaMH, BECTH HAyYHbIE TUCKYCCHUH.

Bnaoemu:
— npuémMaMu paboThl C COBPEMEHHOI HayYyHOU JIMTEpaTypol JUIsl MPpo(eCCHOHATIBHOTO caMO00pa30BaHus U
BEJICHUS HAYYHO-HCCIIE0BATEIbCKOM paboThI;
— HaBBIKAMH MOJrOTOBKU HAYyYHBIX MyOIMKAUMN U aHAIUTUYECKUX 0030pOB ¢ 00OCHOBAHHBIMH BBIBOJIAMH U
PEKOMEHAALUSIMHY;
— METOJMKaMU MEXIUYHOCTHOTO U JEJIOBOTO OOIIEHUS Ha PYCCKOM SI3bIKE C IMPUMEHEHUEM S3bIKOBBIX
¢dbopM, CpPeICTB U COBPEMEHHBIX KOMMYHUKATUBHBIX TEXHOJIOTUH.

3. Kparkoe comepxkanue Q1 CHUNITHHBI

Paszoen 1. /lunzeucmuxa nayunozo mekcma.

1.1. CyniHocTh HAYYHOM MYOJMUMCTHKH, €€ POJIb B POPMUPOBAHUHN PEUCBOU KYIbTYpPhI OYIYIIETO
crenuanucra. PeueBas KynbTypa CHEIUANINCTA, TUIIBI PEYEBOM KYNIbTYphl. [[Be TOUKHM 3peHUs] HA Ha3BaHHUE
nucuuiinabl «Haydnas nmyonunuctukay. M3 ucropun craHoBieHuss HaydyHoW Mbicau B Poccun. Hayka u
oco0ast poib Hay4dHOH KOMMYHHKAIUU. OmnpeneraeHne MOHATUsS «ITyOIuiucTukay. Mcropus myOMUIIMCTUKH.
B3auMmoBBITOAHOE  COTPYIHHMYECTBO HAykKM M myonuunucTukd. Hayka kak cpena co3gaHus U
(GYHKIIMOHUPOBAHMSI HAYYHBIX MTyOIUKAIIMN B HAYYHBIX U3JAHUSIX U Macc-Meua.

1.2. Tekcr Kak peueBoe NpoHM3BeAeHUE, eIMHHNA oOmeHusi. OnpeneieHue TEKCTa U BB
uHpopmanuu B Tekcre. CTHIMCTHKA TEKCTOB KaK BO3MOXXHOCTh CO3[aBaTh TEKCTHI jyuyiie. CrnocoObl
oOecrieyeHus LEIbHOCTU M CBSI3aHHOCTH TEKCTa. 3aKOH JBMKEHHS MBICIHM Ha YPOBHE Pa3HbIX COCTABHBIX
yacteld Tekcta (ab3am, ¢parMeHT, TJiaBa, 4YacTh, 3aKOHYCHHOE TMPOH3BEICHHE). THIBI TEKCTOB IIO
(G YHKIIMOHATTLHO-CMBICIOBOMY HA3HAYECHHIO <GKECTKOTO» W «THOKOro» croco0oB mocTpoeHus. CrocoOb
JIOTUYECKOTO H3J0XKeHUs uHpopManuud (MHAYKTUBHBIN, MJCIYKTUBHBIM, AaHAJOTHSA, CTYICHYATHIN).
[lepBuuHble W BTOpUYHBIE TEKCTHl. HeoOXOAMMOCTh COOJNIIOIEHUS HOPM JIMTEPATYPHOTO SI3bIKa IMpU
COCTaBJICHUH TEKCTA.

1.3. HayuyHblii CTWJb pe4Yd B CHCTEME PYCCKOr0 JHUTEPATYPHOIO Si3bIKa. Ocobennoctu
HAyYHOTO CTUJISI PEUH, CIeHU(HKA UCTIOIb30BaHUS JIIEMEHTOB PA3JIMYHBIX S3BIKOBBIX YPOBHEW B HAYyUHOU
peun. JIMHrBUCTUYECKHE OCOOCHHOCTH HAyYHOTO CTUJIS PEUH, CHEIHAIbHBIC TPUEMbl U pedeBble HOPMbI
HAyYHBIX pa0OT pa3HBIX )XKaHPOB. [ paMMaTHUecKue mprueMbl 00€CIIeYCHHSI ICHOCTH HAYYHOTO CTHIIA.

1.4. OcoOGeHHOCTH YCTHOH M MHMCbMEHHOI peun. JIOTHKO-TMHTBUCTHYECKHE OCOOCHHOCTH HAYIHBIX
TEKCTOB W WX AaHAIMTHUKO-CHHTETHYecKas mepepaboTka.  IlepeuucrneHne TUMWYHBIX OMIMOOK MPHU
COCTaBJICHMM MHUCHBMEHHOTO HAY4YHOIO TEKCTa (3Hau€HUEe CJoBa M JIEKCHMYECKas COYEeTaeMOCTb,
3aMMCTBOBAaHHE B COBPEMEHHOW HAy4yHOM peuM; cllydal HapylIeHUs TpaMMAaTUYECKUX HOpPM: MpaBuja
HUTUPOBAHUS, TPYAHbIE Cclydad yOOTpeOJeHHs MPEUIOroB, BBOAHBIX KOHCTpykiwuil). IlpaBuia
TpaHchopMauy Hay4HOH MH(OPMAIH U3 YCTHOTO TEKCTa B TUCbMEHHBINA M HA000POT.

1.5. [ToaroroBKa HAYYHO-NOMYJSIPHOTO TEKCTA: KOMIO3WLIMOHHBIE H  CTHJIMCTUYECKHUE
OCOOCHHOCTH, TUIMHUYHBIC OIIMOKU. 3aBUCHUMOCTh BBIOOpA SI3BIKOBBIX CPEICTB U CTPYKTYPBHI TEKCTa OT
neneBoi ayautopuu. [lomynspuzanusi ClI0XKHOTO HAyYHOTO 3HAHUS («HAYUIIOM») U OCHOBHBIE CIIOCOOBI
nojiayn Hay4YHo-momyssspHo umHpopmanuun B CMU. KoMIO3UITMOHHBIE U CTHIMCTUYECKHE OCOOCHHOCTH
HAyYHO-MIOMYJISIPHOTO TEKCTa, TUINUYHbIE OMMOKH MpH ero cocraBieHUU. OCHOBHBIE >KaHPBI HAYYHO-
MONYJSIPHBIX TEKCTOB.

Pazoen 2. Ilpasuna no02omoeKku nucbmMeHHOll HAYYHOU PAdOmbl.

2.1. ’Kanpsl Hay4yHoro ctuias peuyu. OOImas XapakTEPUCTHKA XAHPOBBIX IMOACUCTEM HAYYHOTO
ctuis peun. [lpaBuna xommpeccuu HaydyHOH MHGOpMauu. Te3uchl Kak crenu@uuecKuit >kaHp HAy4IHOTO
ctiwisg. CocTaBieHHe aHHOTAlUK Pa3HBIX BUAOB. Bumel pedeparoB, cTpykTypa U cojepxaHue pedepara,
KJIWIIE, WCIOJIb3yeMble TpU cocTaBleHuu pedeparoB. Pabota mo cocraBneHuro pedepara-od3opa.
PeuensupoBanue. CtpykTypa peueH3uu. Mogenb TunoBod peneHszuu. OLeHOYHAs 4YacTh pPELCH3UU.
Crnenuduka COCTaBICHUS aHATUTUYECKOTO 0030pa.
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2.2. llpaBui1a HANMCAHUS HAYYHOH CTaTbU. TEXHOJOTHS TMOATOTOBKM HAYYHBIX ITYOJUKAIU.
OO0mue pexkoMeHAAlMMU [AJsi TMOATOTOBKM MYyOJUKAallMM CTaTbd HAa HWHOCTPAaHHOM si3blke. BapuaHTh
TEKCTOBOTO NPEICTABICHUA HAayYHBIX pe3ynbTaToB. CTpykTypa HayuHOW craThu. llpaBmiia odopmiieHUs
OTJENBHBIX YacTeld TEKCTOBOro marepuaia (odopmieHue OuOmmorpaduu, CHOCOK, COKpaIleHHE CIIOB,
TEKCTOBOTO O(opMiIeHHsI TaOIUIl M PUCYHKOB, cxeMm). TpeOoBaHHMsS K aBTOPCKHUM TEKCTaM OpHUTMHAJIA.
AHanmu3 onyO0JIMKOBAaHHBIX CTaTel COMCKaTene yaeHou creneHu. COOTBETCTBHE TEMAaTUKHU CTaTbU HAyYHOM
cneunanbHocTd. Hayunas HoBu3Ha. llenb u 1utan coOctBeHHOW myOnukanuu. OrmnpeneneHue MecTa
OIyOJIMKOBaHUA. AHaJU3 )KypHAJIOB JJIs ONPEENICeHNs MECTa MyOJIuKaLIUH.

Pazoen 3. Kynomypa nayunoit MoHo102U4eCKoOll U OUAIO2UUECKOU peyll.

3.1. lIpaBuia MOATOTOBKM HAY4YHOro A0KJaaa. OTIMYUTENbHbIE OCOOCHHOCTH 3BYYallleld peyH.
JKanpbl Hay4HOW YCTHOW MOHOJOTHYECKOW (MH(GOPMAIIMOHHOW peur): cooOIlieHue, pedepaTuBHOE
cooOuieHue, JeKuus, J0Knaj. Pa3HOBUAHOCTH MOKIANOB, 00bEeM M COOJIOACHHE perjamMeHTa. OTaIlbl
MOATOTOBKYA HAYYHBIX JOKJAZ0B (BBIOOP TEMBI, MOA0Op MaTepuajoB, IUIAaH BBICTYIUICHUs, paboTa Haj
TEKCTOM, O(pOopMIICHHE MAaTepHAIIOB JJISl YCTHOTO MPEJICTaBICHHs, IIOATOTOBKA K BBHICTYIUIEHUIO). OCHOBHBIE
OIIMOKY MPH HANMMCAaHUU JOKJIAJ0B Ha HaAy4YHYIO KOoH(pepeHuto. [IpaBua BbICTYIUIEHUH ¢ MTpe3eHTalei Ha
3alIUTe KBATHU(PHUKAIIMOHHBIX Pa0OT M HAyYHBIX KOH(pEPEHIUIX.

3.2. OcHOoBHbIe TPeOOBAHMS K BeACHUI0O HAYYHOU AUCKYyccuM. JKaHpbl AMAnoruyeckod yCTHOM
HAY4YHOH peun: npecc-KOH(EepeHIHs KaK OJUH U3 CIIOCOOOB MoNydeHus uH(popMmaluu, HaydHas Oecena,
HayyHas nuckyccus. OcobeHHOCTH akaaemuueckoro sTukera. KynbpTypa cnopa/muckyccuu.  OCHOBHBIE
CTpaTeTMM W TAKTUKH BEACHUS Hay4HBIX aucKyccui. [loAroroBka K OUCKYCCHHM W pPEUYEBOE IOBEICHUE
Ka)KIOr0 y4aCTHUKA.

4. O0bem yueOHOH TMCUMILTHHbBI

Buo yueonoii pabomut Obn.em aucnunInnbL
3E Axkap. u. Actp. u.
O0masi TpPya0eMKOCTh JAUCHHUILVIMHBI 1O Y4eOHOMY 3 108 81
TJIAHY
KonraktHas pa6ora (KP): 0,94 34,2 25,5
Jlexmm (Jlek) 0,47 17 12,75
[Tpaktuueckue 3ansatus (I13) 0,47 17 12,75
CamocrositesbHas padora (CP): 2,06 73,8 55,5
CaMOCTOSITETbHOE U3YUYEHUE PA3/ICIIOB TUCIUTIIINHBI 73,8 55,35
2,06
KoHnrakTHas camocrositensHas pabora 0,2 0,15
Bua konTposs: 3auér

74




6. TPEBOBAHMUS K YCJIOBUAM PEAJIN3AIIUU TPOTPAMMBI MATUCTPATYPBI

6.1 O0mecucremusblie TpedoBanus k peanusanuu OOII marucrparypsl

VYHuBepcUTeT pacroiaraeT Ha IpaBe COOCTBEHHOCTH WJIM MHOM 3aKOHHOM OCHOBaHHH MaTepUaIbHO-
TEXHUYECKUM oOOecreueHueM o0pa30BaTeNbHON NEATENbHOCTH (TIOMEIIEHUSIMU M 00OpYIOBAaHUEM) JUIS
peanuzanuu OOII marucTpatypsl.

YHUBEpCHUTET pacroiaraeT Ha IMpaBe COOCTBEHHOCTH WJIM MHOM 3aKOHHOM OCHOBaHHH MAaT€pPUAIBHO-
TEXHUYECKUM OOECTICUCHHEM O00pa30BaTEIbHOM JCATEIHHOCTH (MTOMEIICHUSIMA W OO0OpYAOBaHHEM) IS
peanu3anuy  TporpamMmbl - Maructparypsl mo bnoky 1  «luctnummuber  (Momymm)» wu  broky 3
«["ocymapcTBeHHAs: UTOTOBAsI ATTECTAIMS B COOTBETCTBUU C YICOHBIM IIJIAHOM.

Kaxnpiit oOywaromuiics B Te€4eHHE BCEro mepuojaa oOydeHHs oOecreurBaeTcs WHIAWBHUIYaTbHBIM
HEOTPAaHMUYEHHBIM JIOCTYIIOM K 3JIEKTPOHHOH MH(OPMAIMOHHO-00pa30BaTEeIbHON Cpele YHHUBEPCHUTETA.
OneKkTpoHHass  WH(OpMAIMOHHO-0Opa3oBaTebHAs  cpeJa  o0ecrmeyuBaeT  BO3MOXHOCTh  JIOCTYIIa
o0yyaromerocsi u3 000l TOUKH, B KOTOPOI UMEeTCsl TOCTYI K UH(OPMAIIMOHHO-TEJIEKOMMYHUKAIIMOHHOM
cet «HTEpHETY», KaK Ha TEPPUTOPUN YHUBEPCUTETA, TAK U BHE €€.

DnexkTpoHHas HH(POPMAITMOHHO-00pa30BaTeNbHAs Cpe/la YHUBEPCUTETa 00eCIIeYrBAET:

— JOCTYyN K Y4eOHBIM IUIaHaM, pabO4YuM MporpamMMaM ITUCIHUIUIAH (MOMIYJEH), MPaKTHK, 3JIEKTPOHHBIM
y4eOHBIM HM3JaHUSAM U SJICKTPOHHBIM OOpa30BATENBHBIM pecypcaM, YKa3aHHBIM B PabOUMX MporpaMmax
JTUCITUATIINH (MOJTyJICH ), TPAKTHK;

— (opMHUpPOBaAHKE HNEKTPOHHOTO MOPTHOINO 0OYUAIOIIETOCs, B TOM YHCIIE COXpaHEHHE ero padoT U OIIEHOK
3a 9TU paboTHI;

— (puxcanuio xoma 06pa3oBaTENHLHOIO MPOIIECca, PE3YIbTaTOB MPOMEKYTOUHOM aTTECTAIlMH U PE3yJIbTaTOB
ocBoenust OOII maructpatypsbl;

— TpOBEACHHE YUYEOHBIX 3aHATHH, MPOLEAYp OIEHKH pe3yabTaToB OOYYEHHsS, peaau3alus KOTOPBIX
IPelyCMOTPEHA C IPUMEHEHHEM AIEKTPOHHOTO 00y4YeHUsl, TUCTaHIIMOHHBIX 00pa30BaTeNIbHBIX TEXHOJIOTHIA;
— B3aUMOJICHCTBUE MEXIY Y4aCTHUKaMU OOpa30BaTeIbHOrO MPOIecca, B TOM YUCIIE CHHXPOHHOE U (WIIH)
ACMHXPOHHOE B3aWMO/ICUCTBUSA MOCpeACTBOM ceTH «HTepHeT».

OyHKIIMOHUPOBAHUE 3JIEKTPOHHOW HH(OPMAIIMOHHO-00pa30BaTEIbHON Cpeabl o0ecIeynBaeTCs
COOTBETCTBYIOIIMMHU CPEACTBaMU HH(OPMALMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHHA W KBaluduUKaiuen
pabOTHUKOB, €€  UCHONB3YIONMX ¥  NOAJAEpKUBAOIMUX.  DYHKIIMOHUPOBAHWE  DIEKTPOHHOMN
nH(pOPMaAIMOHHO-00Pa30BATEIHLHOM CPEIbl COOTBETCTBYET 3aKOHOAATENbCTBY Poccuiickoit deneparuu.

CpenHerooBoe YuCiIo MyOJUKaIUil HayYHO-TIearorn4eckuX padOTHUKOB YHUBEPCUTETA 32 MEPUOJT
peanuzanuu OOII maructparypsl B pacuete Ha 100 HaydyHO-TIe1arornuyecKux pabOTHUKOB (B MPHUBEICHHBIX
K ICJIOYHCIICHHBIM 3HAYCHHUSIM CTaBOK) COCTaBIsIET HE MeHee 2 B JKypHallaX, MHACKCHPYEMbBIX B 0a3zax
nanHbix Web of Science mnmu Scopus, wim He meHee 20 B KypHanax, MHACKCUpPYyeMbIX B Poccuiickom
WHJCKCE HAYYHOTO ITUTUPOBAHUSI.

6.2 TpeOoBaHus K MaTepHaJbHO-TeXHHNYecKkoMY o0ecniedyenno OOII marucrparypsl

MartepuanbHO-TeXHUYECKasi 0a3a YHUBEPCUTETa COOTBETCTBYET NEHCTBYIOIIUM MPOTHBOIOKAPHBIM
NpaBUIaM U HOpPMaM M OOECIEUMBAET MPOBEICHUE BCEX BUJIOB JUCIUILUTMHAPHONW W MEKIUCIUTUIMHAPHOM
MOJATOTOBKH, MPAKTUYECKOW W HAyYHO-HCCIEIOBATENBCKONW pPabOThl 0OYYArOMIMXCS, MPETyCMOTPEHHBIX
y4eOHBIM TIITAHOM.

[lepeueHs MaTepHUaTBLHO-TEXHHYECKOTO 00ECIEUeHHs BKIIOYACT: JICKIIMOHHBIC YU€OHBIC ayJAUTOPHH
(o0opynoBaHHBIC BUICOTPOCKITHOHHBIM 00opyI0BaHUEM IE TIPe3CHTAIHIH, cpeacTBaMu
3BYKOBOCIIPOM3BEICHUS, JKPAHOM, M WMEIOIIHE BHIXOA B VIHTEpHET), MOMEINIECHUS s MPOBEIACHUS
CEMHUHAPCKUX W TPAKTUYECKUX 3aHATUN (000pyIOBaHHBIE Y4eOHOUW MeOenbio), OMOIMOTEeKY (MMEIOIIYIO
paboyrie KOMIIBIOTEpHBIE MecTa i OOYdYalomIUXCs [0 MPOrpaMMe MAarucTpaTrypbl, OCHAIICHHbBIE
KOMITBIOTEPaMH C JIOCTYIIOM K 0a3aM JaHHBIX M BBIXOAOM B MHTepHeT), mabopaTopuH, OCHAIICHHBIC
COBPEMEHHBIM O00OpY/ZOBaHHWEM [JISl BBITIONHEHUS HAYYHO-HCCIEAOBATEIBCKON pPabOThl, KOMITBIOTEPHBIC
kacchl. [Ipy MCTOIh30BaHNUM SJICKTPOHHBIX M3JIAHUH YHUBEPCUTET 00SCIIEYMBACT KAXKIOTO 00YJarOIIETrocCst
BO BpEMsl CaMOCTOSITENIHOW TMOJATOTOBKM pPAa0OYMM MECTOM B KOMIBIOTEPHOM KIIACCE C BBIXOJOM B
WHTEpHET B COOTBETCTBUH C TPYIOEMKOCTHIO H3y9aeMbIX JUCIUILINH.
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[ToMemieHus: MpeACTaBIAIOT COOOW ydeOHBIE ayIUTOPHHM Uil TNPOBEACHHUS Y4eOHBIX 3aHATHH,
IPEIYCMOTPEHHBIX IPOrpaMMOM  MarucTparypbl, OCHAILEHHbIE OOOpPYAOBAaHHEM M TEXHUUYECKUMHU
cpeacTBaMu 00y4eHHUsI, COCTaB KOTOPBIX OMpeAessieTcss B pabounX MporpaMmmax AUCHUIUINH (MOyJIeH ).

MartepuanpHo-TexHnueckoe obecreuernrie OOIl MarucTpaTypsl BKIIIOYALT:

6.2.1 Qobopyoosanue, Heodxo0umoe 6 00pa3o8amebHOM npoyecce

JIBe yueOHO-Hay4YHBIC U OFHA Hay4YHasl JlabopaTopuu Kadeapsl HAHOMATEPUAIOB U HAHOTEXHOJIOTHH,
UMEIOLIIE OCHOBHOE 000pyJIoBaHHME (BEChl AHAJIWTUYECKUE, CYHIMJIbHBIE MIKa(bl, BaKyyM-CYIIMJIbHBIE
mkadwl, KoIOOHArpeBarenu, neun MydenbHble, IEHTPU( YT, MEIIaNIKH, YIbTPa3BYKOBbIE TOMOTEHU3ATOPHI,
pH-MeTpbl, KOHIYKTOMETpPHI, 1a00paTOPHYIO MOCYY CTEKISAHHYIO U (ap(opoByI0) U CrieUaTIn3upPOBaHHOE
o0opysoBaHue ISl MOJMyYEHUs U JAJsl MPOBeAeHUS (U3NKO-XMUMHUYECKUX U CTPYKTYPHBIX HCCIIEOBAHMM
HaHOMATEepHaJoB, B TOM YHCIE IUIaHeTapHylo MukpomenbHHLy Pulverisette-7 PremiumLine (Fritsch,
['epmanmsi), poranmonHslid ucmaputens Labtex HMp- 1 JIt, kpuocrat Loip, cnekrpodoromerp B YO u
BuauMoil obmactu Cary 50, cUHXpOHHBIM Tepmuyeckuii anammuzatop Sta 449 F5 Jupiter (Netzsch),
aHaJIM3aTop pa3Mepa M J3eTa-loTeHIrana yactui ZetasizerZs-Nano (Malvern), ananu3atop cTaOUILHOCTH
mucnepcHbix cuctem MultiScan (DataPhysics) ,Bucko3umertp (peomerp) HaakeViscotesterlq.

6.2.2 Yueono-nacnaomnwvie nocoousn:

KoMIuiekTsl ipe3eHTanuil K JIGKIIMOHHBIM KypcaM, KOMIUIEKTBI TUIAKATOB K JICKIIMOHHBIM Kypcam;
HaOOpBI IEMOHCTPAITMOHHBIX HM3JENHH; IUIakaThl TUMOBBIX moctepoB HUMP; HaGopbl 00pa3iioB pa3iuuHbBIX
MaTepHaJIOB U IIOKPHITUH.

6.2.3 Komnvromepui, UHOPMAUUOHHO-MEICKOMMYHUKAUUOHHbIE  CemlU, annapamHo-
npozpammmusle U ayOuoBU3yaIbHble CPEOCMEa:

[TepcoHanbHBIE KOMIIBIOTEPHI, YKOMIUIEKTOBaHHbIE npourpeiBarensmu CD u DVD, npuntepamu u
MPOTPaMMHBIMH  CPEJICTBAMU; TIPOCKTOPHI, AKPaHbl; AayAUTOPHUH CO CTAI[MOHAPHBIMUA KOMILIEKCAMU
oToOpakeHHsT HHPOPMAIIMK ¢ JIF0O0T0 3MeKTpoHHOro HocuTens, WEB-kamepsr; mudpoBas ¢orokamepa K
ONTHYECKOMY MHKPOCKOITY; HU(pOoBBIE (oToammapaTsl; KONUPOBATIbHBIC allaparhl; JIOKAIbHAs CETh C
BBIXOJ0M B UHTEpHET.

6.2.4 Ileuammuoie u 31eKmponHvle 00pazosamebHovie U UHPOPMAUUOHHDIE PECYPCHL:

NudopManimoHHO-METOTUUECKHE MaTepHaIbl: y4eOHbIe mocoous 10 IUCIUAIUINHAM
o0pa3oBaTeNbHON MPOTpaMMbl; METOJWYECKHE PEKOMEHIAIMN K MPAKTHYCCKHM 3aHSATHSIM; KaTaJloTH
MPOAYKIMH IPOMBIIUICHHBIX TPEIIPUITUN; pa3IaTOYHBI MaTepua K JIEKIMOHHBIM KypcaM; 3JI€KTPOHHBIE
yueOHbIC U3JIaHUS, HAYTHO-TIOMYIISIPHBIC JIEKTPOHHBIC U3aHMSI.

DneKTpOHHBIE 00pa30BaTeNIbHBIC PECYPCHI: KadeapalbHble OMOIUOTEKN JIEKTPOHHBIX W3IaHHHA 110
TUCITUTIMHAM BapUaTUBHOM YacCTH; SJIEKTPOHHBIC MPE3CHTAMH K pa3jeliaM JISKIIMOHHBIX KypCOB; y4eOHO-
MeToauYeckiue pa3paboTku Kadeap B DJIEKTPOHHOM BHJE; JJIGKTPOHHBIE KaTaJlOTH MPOAYKLHUU;
CIIPABOYHHKH TI0 MaTepUajIaM U PEaKTUBAM.

[TomemeHust Ui CaMOCTOATEIBHOM PabOThI 0OYYAIOIIMXCSl OCHAIIEHBI KOMITBIOTEPHOW TEXHUKOM C
BO3MOXXHOCTBIO TMOJKIIOYeHHs] K ceTH «VHTepHeT» u oOecredeHbl JOCTYIIOM B 3IIEKTPOHHYIO
UH(POPMALIMOHHO-00pa30BaTENbHYIO CPEly YHUBEPCUTETA.

YHuBepcutrer  obecrieueH  HEOOXOAMMBIM  KOMIUIEKTOM  JIMIICH3MOHHOTO M CBOOOJHO
pacIpoCTpaHsIeMOro MPOrPAMMHOTO 0OECIICUCHIS, 8 MOM HUCIe OMEeYeCH8eHHO20 NPOU3600CcH8a (COCTaB
ompezensercs B paboyux mporpamMmax AUCUUIUIMH (MOXyNel) u noodnexcum O0OHOGIEHUIO npuU
Heobxo00umocmu).

[Ipu wucnonb3oBaHuM B 00Opa30BaTEILHOM IIpOLIECCE TEYATHBIX M3JaHUM, B YHHUBEPCUTETE
chopmupoBaH OMOIMOTEUHBIH (DOHI, YKOMIUIEKTOBAHHBIM MEYaTHBIMU W3JAHMSIMM W3 pacueTa HE MeHee
0,25 sK3emMIuUIsipa KaXJOro W3 W3JIaHWW, YKa3aHHBIX B pabOuYMXx MporpaMmax IUCHHUIUIMH (MOIYJei),
mporpaMMax MpPAaKTHUK, Ha OJHOrO OOy4yaromerocs W3 4Hcla JUI, OJHOBPEMEHHO OCBAaMBAIOIIUX
COOTBETCTBYIOIYIO AUCUMILTUHY (MOYJIb), TPOXOASIIUX COOTBETCTBYIONIYIO MPAKTUKY.

OObyuaromumMces obecriedeH ocTyn (yIajdeHHBIA IOCTYI), 8 MOM YUCTe 8 Cy4dae NPUMEHEHUsA
INEKMPOHHO20 00yYeHUA, OUCHAHUUOHHBIX 00pPA308AMENbHBIX MEXHOA02UN, K COBPEMEHHBIM
npodecCHOHANBPHEIM 0a3aM JaHHBIX W WH()OPMAIMOHHBIM CIPABOYHBIM CHCTEMaM, COCTaB KOTOPBIX
ompenenseTcss B pabouyux TmporpamMmax AUCHUIUIMH (MOIYJIeH) H TOMJIEKHUT OOHOBJICHHIO (TIpH
HEOOXOIMMOCTH).
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OOyvaromuecss W3 4YHCIAa WHBAIUIOB W JIMI[ C OTPAHMYECHHBIMH BO3MOXXHOCTSIMHU 30POBBS
o0OecreunBarOTCs TEYaTHBIMA W (WJM) DJICKTPOHHBIMH 00pa3oBaTelbHBIMUA pecypcamMu B (opmax,
aIaNTUPOBAHHBIX K OTPAaHUYCHUSIM UX 370POBBSI.

Jlng peanuzanuyd OCHOBHOM 00pa3oBaTeNbHON MpPOrpamMMbl MOJTOTOBKM MAarucCTPOB HCIIOJIB3YIOTCS
doHaBl yueOHOHM, yuyeOHO-METOIUYECKOM, HAy4YHOM, MEPHUOAMYECKOW HAyYHO-TEXHHYECKOH JIHMTEpaTyphl
Nudopmarnmonno-o6udamoreunoro neatpa (MbBIl) PXTY um. .M. MenneneeBa u xadenp, y4acTBYOIIUX B
peanu3aiyy nporpaMmel.

Nudopmanmonno-oubnmoreunsrii nenrp PXTY wum. J[. . MenneneeBa obecneunBaer
MH(OPMaLIMOHHYIO MOJJIEPIKKY peanuzaumn MIPOrpPaMMBl, COJICHCTBYET MOJITOTOBKE
BBICOKOKBUTH(DUIIMPOBAHHBIX ~ CHEIUAINCTOB, COBEPIICHCTBOBAHUIO y4eOHOrOo TMpollecca, HaydHO-
MCCJIEIOBATENbCKOM  pabOThl, CHOCOOCTBYET PAa3BUTHIO TPO(PECCHOHATBLHON KYIbTYphl OyAayIero
CHEINAIHACTA.

WBIL] yauBepcuteTa oOecrieunBaeT OO0ydYalOMIMXCS OCHOBHOW y4eOHOH, y4eOHO-METOIUYECKON W
HAY4YHOH JNuTepaTypod, HEOOXOAMMOW ISl pealr3aldyd U KayeCTBEHHOTO OCBOCHHUS OOydYaloNIMMHUCS IO
nporpaMMe MarucTpatrypbl 00pa3oBaTENBHOIO Ipolecca MO BCEM TUCHUIUIMHAM, mpakTukam u [MA
OCHOBHOHM 00pa3zoBaTeIbHON MPOrpaMMBbl HOATOTOBKA MarucTpoB.

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

@oHp y4eOHON U yueOHO-METOIUYECKON JIUTepaTyphl YKOMILJICKTOBAH MEYATHBHIMU H3IAHHUSIMH U3
pacuera He MeHee 0,5 3K3EMIUIIPOB KAXKIOrO W3 HM3JIaHW OCHOBHOM JUTEpPATYyphl, MEPEUUCICHHON B
pabounx mporpammax AWCHHILTAH (MOMyIei), MpakTUuK, U He MeHee (0,25 3K3eMIUISIPOB JAOMOTHUTEIBHON
auTEpaTypsl Ha 1 oOydJaromierocs.

@DoHJ JOMOJHUTETBHON JUTEPATyphl BKIIOYAET MOMUMO Y4eOHOH mnuTeparypbl OQUIHAIBHEIC,
CIIpaBOYHO-OMOIMOTrpaduuecKue, CrennalIn3upOBaHHBIC OTEYECTBEHHBIE U 3apyOS)KHBIC TIEPUOIUICCKUAE U
uH(OPMAIIMOHHBIC U3aHMSI.

NudopmaninoHHO-OMOIMOTEUHBIN IIEHTP 00eCIeYnBaeT CaMOCTOSTENbHYIO PaboTy OOyJaronuxcs B
YUTAIBHBIX 3aJ1aX, MPEIOCTABIISAS IMIUPOKUN BBIOOP JUTEPATYphl MO aKTyalbHBIM HANPABICHUSM, a TaKXKe
obecrieunBaeT J0CTyn K MpodecCHOHAIBHBIM 0a3aM JaHHBIX, WH()OPMAIMOHHBIM, CIPAaBOYHBIM |
MIOMCKOBBIM CHCTEMaM.

Kaxxnprit oOy4varomuiicss obecrieueH CBOOOJHBIM JOCTYIIOM W3 JIFOOOH TOYKH, B KOTOPOH WMeEeTCs
noctyn K cetu MHTepHeT, K AeKTpoHHO-0ubmmnoTeunoit cucteme (ObC) YHuBepcuTeTa, KOTOpast COACPKUT
pa3IUYHbIE W3/1aHUs 10 OCHOBHBIM HM3y4aeMbIM AMCLUUIUIMHAM U CcQOpPMHpOBaHA IO COTJIACOBAHUIO C
npaBoo0IagaTeNsIMu y4eOHOM U yd4eOHO-METOAMYECKON JIUTEPATYPHI.

Jlist Gonee TMOJTHOTO W OMEPaTUBHOIO CIPaBOYHO-OMOIMOTrpadudeckoro u HMHPOPMAIMOHHOTO
oOciyxuBanus B UBL] peann3oBana TeXHOIOTHS AJIEKTPOHHOM TOCTaBKH JOKYMEHTOB.

DJIeKTPOHHBbIe MHH(OPMAIMOHHBIE pecypPchl, HCIOJIb3yeMble B pouecce 00y4eHus

PexBu3uTHI 10T0BOpa XapakTepucTuKa
JexTpoHNbIi (HOMSP, AaTa 3aK/II0eHNs], CPOK OndamorevyHoro poHxaa,
Ne JeificTBHS), CChLIIKA HA callT AOCTYI K KOTOPOMY
pecypc
IBC, cymma gorosopa, NMPe10CTABISIETCS
KOJIMYeCTBO KJI0Yei JA0TOBOPOM
1 DJIEKTPOHHO- [IpuHamIeKHOCTH — CTOPOHHSS Kommexknuu: «XumMusy - u3ni-
onbanoreuHas PexBusutsel norosopa — OO0 Ba HOT, «Xumusy - n3n-sa
cucrema (3bC) «M3parenscTBO «JIaHb» JlaGopaTopus 3HaHUH,
«JIAHb» Horosop ot 26.09.2020 «Xumus» - n3ga-sa «JIAHDby,
Ne 33.03-P-3.1-2173/2020 «Xumusi»-KHUTY
(Kazanckuii HalIMOHATBHBIN
CymmMma noroBopa — 747 661-28 HCCIIEI0BATEIIbCKHI
TEXHOJIOTHYECKU I
C 26.09.2020 no 25.09.2021 YHUBEPCUTET), «XUMHUI» -
n3n-s8a OUSMATIIAT»,
Horosop ot 26.09.2021 «upopmarukay - u3-a
No33.03-P-3.1-3824/2021 «JIAHb», «MludopmaTukan-
Hannonaneubiit OTKpBITHIN
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C 26.09.2021 mo 25.09.2022

Ccruika Ha caiit 9bC —
http://e.lanbook.com

KonnuecTBo kimtoveit — noctyn
JUTSI 3aPETUCTPUPOBAHHBIX
noJip3oBateiied PXTY ¢ moboro
KOMITbIOTEpA.

VY naneHHslid 10CTyN OCIE
IIEPCOHAJIBHON PETUCTPALUU Ha
caiite OBC.

Yuusepcurer « MHTYHWUT»,
«HX)EeHEepHO-TEXHUYECKUE
Haykn» - u3a-sa «JIAHbDb»,
«Teopernyeckass MexaHUKa»
- m3n-Ba «JIAHbB»,
OKOHOMHUKA 1 MEHEI)KMCHT)
- u3n-Ba JlamkoB u K., a
TaKXe OTACIbHEIC H3JaHHs B
COOTBETCTBUU C JloroBopom.

IIpuHaIeKHOCTD — CTOPOHHSA
PexBusutsl norosopa — OO0
«3marenbpcTBO «JIaHbY
Horosop ot 26.09.2021

Ne 33.03-P-3.1-3824/2021

CymmMma norosopa — 498445-10
C 26.09.2021 mo 25.09.2022

Ccruika Ha caiit 9bC —
http://e.lanbook.com

KonnuecTBo kimtoveit — noctyn
JUTSI 3apETUCTPUPOBAHHBIX
noJip3oBateiie PXTY ¢ moboro
KOMIIbIOTEpA.

VY naneHHslid 10CTyN OCIE
IIEPCOHAJIBHON PETUCTPALUU Ha
caiite OBC.

Komnexnun: «XumMusay - u3g-
Ba HOT, «Xumusy» - n3n-sa
JlaGopaTopus 3HaHUH,
«XHUMHA) -

KHUTY (Ka3zanckuit
HallMOHAJILHBIN
HCCIIeA0BaTEIbCKUM
TEXHOJIOTHYECKHUH
YHUBEPCUTET), «XUMHUI» -
n3a-sa OUSMATIIAT»,
«Hupopmaruka -
HammonansHbiit OTKPBITHINA
Yuusepcurer « MHTYUT»,
OKOHOMUKA 1 MEHEI)KMEHT)
- u3n-Ba JlamkoB u K., a
TaKXXe OTACIbHEIC M3 JaHMs
U3 KOJUIEKIIMM IPYTrUx
H31aTEIILCTB B COOTBETCTBUH
¢ loroBopom.

IIpuHaIeKHOCTD — CTOPOHHSA
PexBusutsl norosopa — OO0
«3marennpcTBO «JIaHbY
Horosop ot 26.09.2021

Ne 33.03-P-3.1-3825/2021

CymmMma noroBopa — 283744-98
C 26.09.2021 mo 25.09.2022

Ccruika Ha caiit 9bC —
http://e.lanbook.com

KonnuecTBo kimtoveit — noctyn
JUTSI 3aPETUCTPUPOBAHHBIX
noJyip3oBateiied PXTY ¢ moboro
KOMITbIOTEpA.

VY naneHHslid 10CTyN OCIE
IIEPCOHAJIBHON PETUCTPALUU Ha
caiite OBC.

«Xumusa» - uza-sa «JIAHDby,
«Mudopmarukay - 3a-Ba
«JIAHb», «IHxeHepHO-
TEXHUYECKUE HAYKHNY - U3]I-
Ba «JIAHb»,
«TeopeTnueckas MEXaHUKa
- m3n-Ba «JIAHbB»,
«Duszukay - u3n-sa
«JIAHb», a Taxxe
OTJEIbHBIC U3JaHUS U3
JIPYTUX KOJUIEKIUH
n3narenbera «JIAHb» B
COOTBETCTBUU C J[oroBopom.
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DNEKTPOHHO - [TpunaaneXxHOCTh — COOCTBEHHAsE | DIEKTPOHHBIE BEPCHH
OnbMoTeYHas PXTY. Y4eOHBIX M HAYUHBIX
cucrema MbBI] nu3nanuii aBTopos PXTY
PXTY nm. Ccbuika Ha caut ObC — o BceM OOII.
J.W. MenneneeBa | http://lib.muctr.ru/
(ma 6aze AUBC
«HpOucy) Jloctyn i oas30Barenen
PXTY ¢ mo6oro koMmbroTepa
Nudopmannonno- | [IpuHaIeKHOCTh CTOPOHHSIS. DnexkTpoHHast OubIuoTeKa
CIIpaBOYHas PexBusutel konTpakra — OO0 HOPMAaTUBHO-TEXHUYECKUX
cucrema «MHD®OPMIIPOEKT-Lentp» n3nanuid. Conepxut 6osee
«TEXOKCIIEPT» 40000 HanMoHaIbHBIX
«Hopwmsl, npaBuna, | Kontpakt ot 24.12.2021 crangapros u ap. HT/]
CTaHIaPTHI 216-2772A/2021
Poccunmy.
Cymma gorosopa — 887 604-00
C 01.01.2022 o 31.12.2022
Ccpuika Ha caut ObC —
http://reforma.kodeks.ru/reforma/
KonuuectBo xntoueit — 10
JIUIIEH3UM + JTOKaJIbHBIA TOCTYI C
koMmnbrorepos MBI
DJIEKTpOHHAA [IpuHaIeKHOCTH — CTOPOHHSS B OB/l noctymnHbl
6ubnuoreka PexBusutel norosopa — ®I'bY AJIEKTPOHHBIE BEPCUU
JYccepTaui PI'b nuccepranuii Poccuiickoi
(OB/1 PI'b) JHorosop ot 23.04.2021 l'ocynapcrBeHHOM
Ne 33.03-P-2.0-23269/2021 OMOIMOTEKHU:
¢ 1998 rona — no
Cymma gorosopa — 398 840-00 CIEIMAIBHOCTSAM:
«DKOHOMUYECKUE HAYKNY,
C 23.04.2021 mo 22.04.2022 «tOpunnueckue HayKn»,
«Ilemarornueckue HayKu» U
Ccpuika Ha caidt ObC — «IIcuxonornueckue HaAyKn»;
http://diss.rsl.ru ¢ 2004 roxa - mo BceM
CHEIHAIbHOCTSIM, KpOME
Konnuectso kmroueii — 10 MEIULUHBI ¥ (papmanuu;
nuieH3ui + pacneyatka B UBLI. ¢ 2007 roma - mo BceM
CHEIHUATBHOCTSM, BKIIIOYAs
paboOTHI IO METUIIMHE U
bapmarmu.
bJI BUHUTU PAH | [Ipunaaiie;kHOCTh — CTOPOHHSS Kpynuetimas B Poccuu 6a3

PexBusutel norosopa- BUHUTHU
PAH

Horosop ot 20.04.2022

Ne 33.03-P-3.1-4426/2022

Cymma gorosopa - 100 000-00
C 20.04.2022 no 19.04.2023

CcrlIIKa Ha CaiT —

JAHHBIX 110 €CTECTBEHHBIM,
TOYHBIM M TEXHUYECKUM
HayKaM. Bkirouaer
Marepuaibl P2K
(PedeparuBHoro xypnana)
BUHUTMU c 1981 r. O6muit
ooweM B/ — 6omee 28 mutH.
JOKYMEHTOB
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http://www.viniti.ru/

KomnyectBo Kiarouen —
JIOKQJIBHBIN AOCTYIT JJIs
noJib3oBaresiert PXTY B UBI]
PXTY.

Hay4no-
ANEKTPOHHAS
OoubamoTeka
«eLibrary.ru»

IIpuHaIeKHOCTD — CTOPOHHSA
PexBusuThl 1oroopa —

OO0OO Hay4nast a3neKTpoHHas
oubInoTexa,

Jorosop ot 24.12.2021

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

CymmMma ngorosopa — 1 309 275-00
C 01.01.2022 o 31.12.2022

CchUIKa Ha CalT —
http://elibrary.ru

KonnuecTBo kimtoveit — noctyn
s rmonb3oBareneil PXTY mo IP-
aJpecaM HeOrpaHUYEH.

VY naneHHslid JOCTYII ITOCIIE
MEePCOHAIBHOM PETUCTPALINU Ha
caiite HOB.

Hayunas syekTpoHHas
6ubmmorexka eLIBRARY.RU
— 3TO KpYIHEUIIUN
POCCUICKHI
UH(POPMAIIMOHHO-
AQHAJIMTUYECKUM MOpTaJ B
o0JacTu HayKH, TEXHOJIOTHUH,
MEIUIMHBI U 00pa30BaHuUs,
coziepkauii pedeparsl u
TMIOJIHbIE TeKCTHI Ooee 29
MJIH Hay4YHBIX CTaTEeU U
nyOauKanui, B TOM YHCIe
3JIEKTPOHHBIE BEpcUH Oojiee
5600 poccuiickux Hay4HO-
TEXHUYECKHX JKYpHAJIOB.

CnpaBoyHo-
MpaBoOBasi CUCTEMA
lapanT»

[IpuHaIEKHOCTH — CTOPOHHSS
Kontpakr ot 27.12.2021

No 215-27425A/2021

Cymma konTtpakta 680 580-00
C 01.01.2022 o 31.12.2022

CcrlIIKa Ha CaiT —
http://www.garant.ru/

KonuuecTBo kitoueit — noctyn
g monb3oBarened PXTY o IP-
aZipecaM HEOrpaHUyYeH

l"apanT — cipaBOYHO-
IIpaBOBasi CUCTEMA 10
3aKOHOAATEIbCTBY
Poccutickoit denepanuu.

DJIEKTPOHHO-
oubmnoreyHas
cHucTeMa
HU3]1aTCILCTBA
«OPAMTY

[TpuHAAIEKHOCTD — CTOPOHHSIS
«DNEKTPOHHOE M3/aTEIIbCTBO
IOPAUT»

Horosop ot 16.03.2022

Ne 33.03-J1-3.1-4377/2022

Cymma gorosopa — 478 304.00
C 16.03.2022 no 15.03.2023

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

DnekTpoHHas OMOIMOTEKA
BKJIT04aeT 6osiee 5000
HAaMCHOBAHHI y4eOHUKOB U
y4eOHBIX TOCOOU IO BCceM
OTpAacJIsiM 3HAHUM JIJI51 BCEX
YPOBHEM
po¢eCCUOHATBHOTO
00pa3oBaHUs OT BEIYLINX
HAYYHBIX IIKOJ C
co0uroIeHreM TpeOOBaHHIHA
HOBbIX PI'OCoB.
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KonnuecTBo kirouel — 1octyn
JUISL 3aperuCTPUPOBAHHBIX
nons3oBareneit PXTY ¢ moboro
KOMIIBIOTEpA.

VY naneHHslid JOCTYII ITOCIIE
MEePCOHAIBHOM PETUCTPALINU Ha
caiite OBC.

DJIEKTPOHHO-
OoubaroTeyHast
cucTema
«KoHcynbTanT
CTYICHTa»

[TpuHaIeKHOCTD — CTOPOHHSIS
00O «Ilonurexpecype»
Horosop ot 16.03.2022

Ne 33.03-P-3.1-4375/2022

CymmMma noroBopa — 258 488 - 00
C 16.03.2022 o 15.03.2023

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

KonnuecTBo kimtoveit — noctyn
JUTSI 3apETUCTPUPOBAHHBIX
noJip3oBateiied PXTY ¢ moboro
KOMITBIOTEpA.

VY naneHHslid 10CTyN MOCIE
IIEPCOHAJIBHON PETUCTPALUU Ha
caiite OBC.

KomrmrekT u3ganui,

BXOJIAIIUX B 0a3y MaHHBIX
«InexTpoHHas OubInoTeKa

TexHuueckoro BY3ay.

10

DNEKTPOHHO-
OoubInoTeyHas
cucreMma
«ZNANIUM.COM
»

IIpuHaIeKHOCTD — CTOPOHHSA
000 «(3HAHUYM»,

Horosop ot 06.04.2022

Ne 48 56¢/33.03-P-3.1-4378/2022

Cymma gorosopa — 31 500-00
C 06.04.2022 1o 05.04.2023

CcrlIIKa Ha CailT —
https://znanium.com/

KonunuecTBo kitouelt - noctym st
3apErUCTPUPOBAHHBIX
noib3oBateiiedl PXTY ¢ moboro
KOMITbIOTEpA.

Konnexuust uzganuit
Y4eOHHKOB U y4eOHBIX

ocoOu 1Mo pa3IMYHBIM
OTpacJIsiM 3HAHUM 71 BCEX

YPOBHEM
po¢eCCHOHATBHOTO
o0Opa3oBaHUsI.

11

WNudopmannonHo-
aHATUTHUYECKas

IIpuHaIeKHOCTD — CTOPOHHSA

CucremaTuzanms,

00O «Hayunas 3neKTpoOHHAast
OoubIMoTeKa»

KOPPEKTUPOBKA MPOdHUIeH
yueHblXx PXTVY u
YHHUBEPCHUTETA B LIEJIOM.
AHanu3 myOIuKaluoOHHOMN
aKTUBHOCTH COTPYIHHUKOB
YHHUBEPCHUTETA.

cucrema Science
Index

Horosop ot 11.04.2022
Ne 33.03-J1-3.1-4376/2022

Cymma gorosopa — 108 000-00

C 11.04.2022 no 10.04.2023

CcrlIIKa Ha CailT —




http://elibrary.ru

KonuuectBo ximrouent —
JIOKQJIBHBIN AOCTYIT JJIs
corpyauukos MBI,

becrinarHpie apXUBHBIC KOJUIEKIIMH, TPUOOpeTeHHBIE MUHOOPHAYKH AJIS BY30B.

ApxuB HMspareasctBa American Association for the Advancement of Science.llaker «Science
Classicy 1880-1996

Apxus MznareasctBa Annual Reviews. Ilaket «Full Collection» 1932-2005

Apxus m3garennsctBa Mucruryra ¢usuku (BemmkoOpuranwms). Ilaxker «Historical Archive 1874-
1999 ¢ mepBOro BHITYCKA KAXKAOTO XKypHaia 1mo 1999, 1874-1999

Apxus_m3nmarenscrBa Nature Publishing Group. Ilaker «Nature» ¢ IIEPBOrO BEIIYCKA IIEPBOTO
HOoMepa 1o 2010, 1869-2010

Apxus_m3pareancrBa Oxford University Press. ITaker «Archive Complete» ¢ mepBoro BBIIYCKa
Ka)XJ10T0 >KkypHaya 1mo 1995, 1849-1995

Apxus_m3garennctBa Sage. Ilaker «2010 SAGE Deep Backfile Package» ¢ mepBoro BBIIIYCKa
Kak10r0 kypHayia 1o 1998, 1890-1998

Apxus m3narenscrBa Taylor & Francis. Full Online Journal Archives. ¢ mepBoro BBEIIYCKa KaXKIOTO
»kypHazna mo 1996, 1798-1997

Apxus_m3parennctBa Cambridge University Press. ITaker «Cambridge Journals Digital Archive
(CJDA)» ¢ mepBOro BBITYCKa Ka)KJ0ro skypHaia mo 2011, 1827-2011

Apxus xypHanoB Koponesckoro xumuyeckoro oomectsa(RSC). 1841-2007

ApXHMB KOJUIEKIIMU KYPHAJIOB AMEpHKAHCKOro reodusnyeckoro corwsa (AGU), npeaocraBiaseMbli
m3gaTenbcTBoM Wiley Subscription Services, Inc. 1896-1996

becmuiatHpie oduimaabHbie OTKPHITBIE pecypchl THTEpHET:

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

Pecypc obbenunsier 6omee 10000 HaydHBIX KYpHAJIOB MO Pa3JIMYHBIM OTPACIsAM 3HAHHH (OKOJIO 2
MUJUTMOHOB cTateid) uzl34 crpan mupa.

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

B 0aze pasmemeno 6omnee 3000 KHHr MO Pa3IUYHBIM OTPACISIM 3HAHHM, MPEIOCTABICHHBIX 122
HayYHBIMHU W3/1aTeIbCTBAMH.

3. BioMed Central https://www.biomedcentral.com/

baza pganubix BritouaeT Oojsee 300 pereH3UPYEMBIX KYpHAJIOB MO OMOMEIUIIMHE, METUIIMHE W
€CTeCTBCHHBIM HaykaM. Bce cTaThu, pa3MelieHHbIe B 6a3e, HaXOIITCs B CBOOOTHOM JIOCTYIIE.

4. DnexTpoHHBIN pecypc arXiv https://arxiv.org/

Kpynueiimmm OecnnaTHBIA apXUB AJICKTPOHHBIX HAYYHBIX MYyOIUKalWMid 1O pasfenaM (DHU3HKH,
MaTeMaTUKH, WHPOPMATUKH, MEXaHWKH, aCTPOHOMUU W Ouonoruu. Mmeercs moAapoOHBIM TeMaTUYECKHI
KaTajor ¥ BO3MOXHOCTb TIOMCKA CTATEH MO0 MHOKECTBY KPUTEPHEB.

5. Komnekmus sxypranoB MDPI AG http://www.mdpi.com/

MHOTrOUCUMIUIMHAPHBIA  TU(PPOBONH  M3AaTENbCKUN  pecype, sBIseTcs  MIarGopMoil  ais
peleH3UPYEMBIX HAYYHBIX KYPHAJIOB OTKPHITOro noctyma, n3aarmmxcs MDPI AG (bazens, [lIBeimapust).
N3narenbcTBO BhIycKkaeT 0osiee 120 pasHOOOpPA3HBIX AJIEKTPOHHBIX JKYPHAJIOB, HAXOSAIIUXCS B OTKPBITOM
JOCTYTIE.

6. U3natenscTBO ¢ OTKpBITHIM focTynoM InTech http://www.intechopen.com/

[lepBoe u kpymHeliiee B MUPE U3AATEIBCTBO, IMyOIUKYIONIEEe KHUTH B OTKPBITOM JIOCTYIIE, OKOJIO
2500 nmayunbix m3nanuii. OCHOBHAs TeMaTHUECKas HANPaBICHHOCTh - (PU3WYECKUE M TEXHUYECKUE HAYKH,
TEXHOJIOTHH, METUITMHCKUE HAYKH, HAYKH O JKU3HH.

7. baza nannbix xumuueckux coeauHenuit ChemSpider http:// www.chemspider.com/

ChemSpider — 310 OecruratHas XUMHUYecKas 0a3a JaHHBIX, MPEJOCTABIIAIONIAs OBICTPBIA TOCTYI K
Oosee yeM 28 MMJUTMOHAM CTPYKTYpP, CBOMCTB M COOTBETCTBEHHOW HMH(opMmanuu. Pecypc mpuHamiexuT
Koponesckomy xumndeckomy obmectBy Bennkoopuranuu (Royal Society of Chemistry).

8. Komnexuwms sxypranoB PLOS ONE http://journals.plos.org/plosone/
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PLOS ONE — kousiexiust >KypHajioB, B KOTOPBIX MyOJHMKYIOTCSI OTYETHI O HOBBIX HCCJIEIOBAHUSAX B
o0JacTu ecTeCTBEHHBIX HayK M MeIWUuHBbI. Bce XypHanbl pasmeimieHbl B cBoOogHoM naoctyre (Open
Access), Bce CTaTbU MIPOXOJAT CTPOTOE HAYYHOE PELIEH3UPOBAHUE.

9. US Patent and Trademark Office (USPTO) http://www.uspto.gov/

BenomcTtBo mo marentam u toBapHbiM 3Hakam CHIA — USPTO — mnpenocraBisier cBOOOIHBIH
JIOCTYII K aMEpUKAHCKHUM TIaTeHTaM, OIyosnkoBaHHBIM ¢ 1976 r. [1o HacTosmiee Bpems.

10. Espacenet - European Patent Office (EPO) http://worldwide.espacenet.com/

[Tarents (MO0 mateHTHBIC 3asBKU) Oosee 50 HAIMOHAIBHBIX W HECKOJBKUX MEKIyHAPOIHBIX
MaTEHTHBIX 0IOpO, B TOM YHCIIe mociaHbie TeKCThl mateHToB CIIA, Poccun, @pannum, Anoruu u np.

11. ®enepanbHblil UHCTUTYT IIPOMBILIUICHHOU COOCTBEHHOCTH (PUIIC)
http:// www1.fips.ru/wps/wem/connect/content_ru/ru

WNudopmannonnsie pecypest @PUIIC cBoboaHOrO N0CTYMA:

- OnektpoHHbIe OroiuereHu. Mzooperenus. [lone3npie Moaeny.

- OTKpBITBIE peecTpbl POCCUHCKUX N300pETEHUI 1 3a8BOK HAa U300peTeHusI.

- Pedepatsr poccuiickux MaTeHTHBIX TOKYMEHTOB 3a 1994-2016 rr.

- [TonmHBIE TEKCTHI POCCUHMCKMX TATEHTHBIX JOKYMEHTOB M3 IOCIEIHEro O(UIHAILHOTO
OroseTeHsl.

6.3 TpeGoBaHus K KaaApoBbIM ycjaoBusAM peanusanuun OOII marucrparypsl

Peanmuzamus OOII maructpaTypsl o0ecriedynBaeTcs meIarornyecKuMu pabOTHUKaMH YHUBEPCUTETA, a
TaKKe JIMLaMu, puBJiIekaeMbiMu K peanuzanuu OOIl maructparypbl Ha UHBIX YCIOBUSIX.

KBanuduxamnus nenarornueckux paOOTHUKOB YHUBEPCHTETAa COOTBETCTBYET KBaJM(D)UKAIIMOHHBIM
TpeOOBaHUAM, YKa3aHHBIM B KBUIN()UKALMOHHBIX CIIPABOYHHUKAX H (WIIN) MPO(ECCHOHATBHBIX CTaHAapTaX.

He menee 70 npoyenmos 4MCIEHHOCTU MEJarOrHYecKux padOTHUKOB YHUBEPCUTETA, YUACTBYIOIINX
B peanmm3anuun OOIl maructpaTypbl, W JML, [PUBIEKAaEMbIX YyHUBepcuTeToM K peanusanuun OOIl
MarucTpatypbl Ha HWHBIX YCJIOBHUSX (MCXOIs M3 KOJMYECTBa 3aMellaeMbIX CTaBOK, MPUBEIECHHOTO K
IEJIOUUCIICHHBIM 3HAYCHHUSAM), BEAYT HAy4YHYIO, YU4€OHO-METOIMYECKYI0 U (MJIHM) MPaKTHUECKyI0 paboTy,
COOTBETCTBYIONIYIO MPODHITIO MpernoaBaeMoi AUCITUTUTHHBI (MOIYITIO).

He menee 5 npoyenmog YMCICHHOCTH NIEIarOrMYECKUX paOOTHUKOB YHUBEPCUTETA, yUACTBYIOIINX B
peamuzauuu  OOIl MarucTpatypel, W JIMI, HOPUBJIECKAEMbIX YyHUBEpcUTeTOM K peanuzauun OOII
MarucTpaTypbl Ha HHBIX YCIOBHSX (MCXOAS M3 KOJIMYECTBA 3aMEUIAeMbIX CTAaBOK, HPUBEICHHOTO K
LEJIOYHUCICHHBIM 3HAYEHHSIM), SIBIISIIOTCS PYKOBOJAUTENSAMU M (WiIM) paOOTHUKAMU HMHBIX OpraHHU3alluii,
OCYIIECTBIISIIOUIMMHA ~ TPYJOBYIO  JIEATENILHOCTh B  MpoecCHOHaNbHOW cdepe, COOTBETCTBYIOLICH
npoecCHOHANBHON AEATeIbHOCTH, K KOTOPOH TOTOBSITCS BBIMYCKHUKU (MMEIOT CTaXX pabOThl B JTaHHOM
npodeccuoHaabHOM cdepe He MeHee 3 JIeT).

He menee 60 npouenmogé 4YNCIEHHOCTH TENAaroruyeckux pabOOTHUKOB YHUBEpPCUTETAa M JIUIL,
NpUBJIEKAaeMbIX K 00pa30BaTENIbHOM JESITEIbHOCTH YHUBEPCUTETOM Ha WHBIX YCIOBHSX (MCXOIS W3
KOJIMYECTBA 3aMEIIaeMbIX CTaBOK, IPUBEACHHOIO K II€JIOUHCICHHBIM 3HAUEHUSM), UMEIOT YUEHYIO CTEIECHb
(B TOM YHCIIE€ YUEHYIO CTEIIEHb, IOJIYYEHHYI0O B MHOCTPAaHHOM TOCyJapCTBE U MpHU3HaBaeMylo B Poccuiickoii
Oenepannn) U (WIK) ydeHoe 3BaHWE (B TOM 4YHCJIE YYCHOE 3BaHWE, IOJYYCHHOE B HMHOCTPAHHOM
rocyaapctse u npusHaBaemoe B Poccuiickoit denepanun).

O6mee pykoBoACTBO HaydHbIM coaepkanuem OOIl maructpaTypbl OCYIIECTBISETCS HAy4HO-
Ne1arornyeckiuM pabOTHUKOM YHMBEPCHTETA, UMEIOIIUM YUYCHYIO CTENEHb (B TOM YHCIIE YYCHYIO CTEICHb,
NMPUCBOCHHYIO 3a pyOekoM U mpu3HaBaemylo B Poccuiickoit ®Denepanuu), OCYIIECTBISIONINM
CaMOCTOSITeNIbHBIE HAYYHO-HUCCIIE0BATENIbCKUE (TBOPUYECKHE) MPOEKTHI (YYaCTBYIOIIMM B OCYIIECTBICHHH
TaKUX MPOEKTOB) MO HAIPABJICHUIO TOJATOTOBKH, MUMEIOIIMM €KEroJHble MyOJUKAlUU IO pe3yibTaTaMm
YKa3aHHON Hay4YHO-HCCIIEI0BATEIbCKON (TBOPUYECKON) AESTENIbHOCTA B BEAYIIUX OTEUECTBEHHBIX M (WJIN)
3apyOeKHBIX PELEH3UPYEMbIX HAyUYHBIX KYypHaJlax M H3JaHMSIX, a TaKKe€ OCYHIECTBIISIOIIUM €XKETOJHYIO
anpoOario pe3yabTaToB YKa3aHHOW HAyYHO-MCCIIEOBATEIbCKON (TBOPYECKOM) MAEATENbHOCTH Ha
HAI[MOHAJIbHBIX ¥ MEKAYHAPOIHBIX KOHPEPEHIUSAX.

6.4 TpeOoBanus K puHAHCOBBIM yca0BUAM peasmzanuu OOII marucTparypsl
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@unancoBoe obecneuenne peanuzauun OOIl marucTparypsl ocymiecTBIseTcs B 00beMe He HUXKE
3HA4eHUH O0a30BbIX HOPMATHUBHBIX 3aTpaT Ha OKAa3aHME TOCYJapCTBEHHBIX YCIyr IO pealu3aliu
00pa3oBaTeNbHBIX IMPOTrPaMM BBICHIETO O0pa3oBaHHs — MPOrpaMM MarucTparypbl M 3HauYCHHH
KOPPEKTUPYIOINX KOAX(PPHUIMEHTOB K 0a30BbIM HOPMATHUBAM 3aTpaT, OnpeAeisieMblXx MHUHHCTEPCTBOM
HayKH U BbIcIIero oopazosanus Poccuiickoit dexepannu.

6.5 TpeGoBaHNsl K NPUMEHSIEMbIM MEXaHN3MAM OIIeHKH Ka4ecTBa 00pa30BaTe/bHOI 1eATeJIbHOCTH U
noAroroBku odyvyawmmxcs mo OOII marucTparypsl

KagecTtBo 00pazoBaTenbHON AEATENBHOCTH W MOAroToBKHM oOydaronmxcs OOIl marucrparypsl
oIpezieNiieTcss B paMKaxX CHUCTEMbl BHYTPEHHEH OLIEHKH, a TakKe CHCTEMbl BHEUIHEH OILEHKU, B KOTOPOM
YHHBEPCUTET MPUHUMAET yY9acThe Ha TOOPOBOJIBLHON OCHOBE.

B nensx cosepmenctBoBanus OOIl maructparypel mNpu NPOBEACHUU PETYISIPHOW BHYTPEHHEH
OIICHKU KauecTBa 0OpazoBaTeNbHON NEATEIHHOCTH M MOAroTOBKH oOydarommxcs mo OOIl marucrparypsl
npuBJiekaeT paboromareneid W (WIM) MX OOBETWHEHUS, WHBIX IOPUIWYECKUX M (WIU) (PU3MUECKUX JIHII,
BKJIIOUAs TIEIATOTUIECKUX PAOOTHHKOB YHUBEPCHUTETA.

B pamkax BHyTpeHHEH CcHCTEMBI OIlEHKM KadecTBa oOpa3oBareinbHOM aestenbHOCTH 1o OOII
MarucTpaTypbl OOYyYaroIIMMCS TPEIOCTABISCTCS BO3MOXKHOCTH OILIGHWBAaHUS YCJIOBUW, COACpIKAHMS,
OpraHM3aly M KadecTBa 0Opa30BaTEIbHOrO Mpollecca B LIEIOM M OTIACNbHBIX AUCHUIUIMH (MOAYNEH) U
MPAKTHK.

Bremrnsis orieHka kayecTBa 00pa3oBaTEIbHOM MEATEILHOCTH W MOATOTOBKU oOydarornuxcs mo OOIT
MarucTpaTypbl MOXET OCYIIECTBISTECS B paMKax MpodecCHoHAIbHO-00IIEeCTBEHHON aKKpeIuTaIuH,
POBOAMMOMN paboOTONATENAMU, UX OOBbEIUHEHUSIMH, a TAaK)KE YIIOJTHOMOYEHHBIMH UMHU OpraHU3alUsMU, B
TOM YHUCJIC UHOCTPAHHBIMU OPTaHU3AIUSIMH, JTUO0 aBTOPU30BAHHBIMU HAIIMOHAIBHBIMU MPOQeCcCHOHATBHO-
OOILIECTBEHHBIMU OPraHU3alUSIMU, BXOISIIMMU B MEXKIYHApOJIHBIE CTPYKTYphl, C LEIbI0 MPU3HAHUA
KauecTBa ¥ YPOBHS TIOJTOTOBKM BBIMYCKHHKOB OTBEYAIOMIMMH TpPEOOBaHUAM MPOdecCHOHATBHBIX
CTaHJapTOB (MpU HaIW4YuK) W (Wiau) TpeOOBaHMSIM pPBIHKA TPyJda K CIEIHUAIUCTAM COOTBETCTBYIOIIETO
npouIs.
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7 HOPMATUBHO-METOAUYECKOE OBECIIEYEHUE CHCTEMbI OLEHKH
KAYECTBA OCBOEHHUA OBYYAIOIIUMHUCSA ITPOI'PAMMbBI MAT'UCTPATYPbI

B cootBerctBun ¢ ®I'OC BO 3++ nmo HampaBieHuto noarotoBku 28.04.03 Hawnomamepuanwl
OlleHKa KauecTBa ocBoeHHsa oOyvaroummucs OOIl maructparypbl BKIIOYAaeT TEKYIIUH KOHTPOJIb
yCIIEBaeMOCTH, TPOMEKYTOUHYIO arTectanuio U [ MA oOyuaromuxcs.

HopMaTtuBHO-MeTOIMUECKOE OOECTICUeHUE TEKYMIEro KOHTPOJSI YCIEBAEMOCTH, MPOMEXKYTOUHOM
arrectanuu U ['MA obyuaromuxcst mo OOII maructpatypsl ocymectBisercs B coorBeTctBun ¢ ®I'OC BO
3++ 1 JTOKaJIbHBIMU HOPMATUBHBIMU aKTaMU YHUBEPCHUTETA.

Texywuti KOHMPOAL, NPOMENCYMOUHASL AMMECMAayus U ammecmayuonHvle UCNbIMAHUSL UMO02080U
(cocyoapcmeennoii umozcogoti) ammecmayuu gvinyckHukos OOII mazucmpamypol

Texymuii KOHTPOJIIb W TMPOMEKYTOYHAs aTTecTalusi MO BCEM BHUAAM Y4e€OHOW JesTeNbHOCTH
00yJaroIIUXCsl OCYIIECTBISIETCS B COOTBETCTBHH C TpeOoBaHmsMH [lomokeHUs O PEHTHHTOBOM cHucTeMe
OIICHKHM KadecTBa y4deOHOUW paboThl cTyneHToB B PXTY wum. JI.M. MenneneeBa, mpUHATOTO pPEIICHUEM
Vuenoro cosera PXTY um. JI.M. Menaeneera ot 26.02.2020, npotokon Ne 8, BBEJEHHOTO B JEUCTBUE
npukazoM pekropa PXTY um. JI.1. Mengeneesa ot 20.03.2020 Ne 27 O/I.

Texymuii KOHTPOJIb YCIEBAEMOCTH OOYYaIOMIUXCS OOECIEeUurnBaeT OICHKY YpPOBHS OCBOCHHUS
TUCIUILINH, TPOXO0KIEHUS TPAKTUK, BbiosHeHus: BKP u npoBoauTcs npenonasareneM Ha 1r000M U3 BUJIOB
y4eOHBIX 3aHATHIA. O0A3amenbHol cOCmasnaouieil meKyu|eco KOHmpOoa yCneeaemocmu A61AAencsa yuem
npenooagamenamu noceuwjaemocmu y4eOHvlx 3anamuii oOyuarwwumuca. Ilo pesynbratam TEKyIEro
KOHTPOJII YCIIEBA€MOCTH TpPU pa3a B CEMECTp AJII BCEX KYypCOB MO BCEM JUCLUMUILUIMHAM MPOBOJUTCS
aTTeCTaIus 00yJaronuxcsl.

[TpomexyTodHas arTecTausi MPOBOAUTCS B (DOpME IK3aMEHOB, 3a4ETOB C OLIEHKOW W 3a4€TOB IS
BCEX KypCOB IO JUCHUIUIMHAM W TMpaKTUKaM, IMPEAYCMOTPEHHBIM Y4YeOHBIM IUTAHOM HaIpaBlICHUs
noaArotoBku 28.04.03 Hanomamepuanwi. Pe3ynbTaThl cllayd 3a4€TOB OLICHMBAIOTCS HA «3aYTEHO», «HE
3aUTE€HO»; 3a4E€TOB C OLICHKOM M DJK3aMEHOB — HA «OTIIHYHO», «XOPOLIO», «YyIOBIECTBOPHUTEIBHOY,
«HEYJIOBIETBOPUTEIHLHO.

[Tpu ocBoenuu Hacrosmieit OOIl MarucTpaTypbl U3y4eHHE YaCTH JUCIIUIUIMH MOXKET ObITh 3aMEHEHO
HA OHJIAH-KYpCBI, MPHU YCIOBUH, YTO B pE3ylbTaTe OCBOCHHS OHJANH-Kypca (GOPMHUPYIOTCS TE XKe
KOMIETEHIMH (4aCTU KOMIIETEHIMI), YTO U B paMKaX yKa3aHHBIX TUCHUIUIMH. OHIAHH-KypC TOJIKEH OBbITh
BBIOpaH U pean30BaH B COOTBETCTBHM C [lomojkeHneM 0 3aueTe pe3yabTaTOB OCBOCHHS OTKPHITHIX OHJIAIH-
KYPCOB, peaiu3yeMbIX oOpaszoBatenbHbIMU opranm3anusmu, B PXTY um. JI.M. MenaeneeBa, mpuHITOTO
pemienueM Yuenoro coBera PXTY um. JI.U. Mengeneea ot 27.03.2020, nmpotokon Ne 9, BBeA€HHOTO B
nerictBue npukazom pexkropa PXTY um. I.1. Menaeneesa ot 27.03.2020 Ne 29 O/I.

I'MA ocymecTBisieTcss B COOTBETCTBUU C TpeOoBaHMsAMHU [lojoxeHHs O TMOpSAKE NPOBEICHUS
roCy/IapCTBEHHOW HMTOrOBOM aTTecTalMy MO 00pa3oBaTENIbHBIM IMPOTrpaMMaM BBICIIEIO OOpa30BaHUS —
nporpaMMam OakanaBpuara, MporpamMmaM CrelnuaiureTa, nporpaMmMam maructparypsl B PXTY um. J[.U.
MenneneeBa, npunHsitoro pemeHueMm YueHoro coera PXTY wum. JI.M. MengeneeBa ot 30.10.2019,
npotokos Ne 3, BBeneHHOro B AeiicTBue npuka3zom pekropa PXTVY um. JI.M. Menneneesa ot 14.11.2019 Ne
646A; TlonoxxeHus 0 BBIMYCKHON KBadU(UKAIMOHHOW paboTe sl 0OydaroImmxcsi Mo 00pa3oBaTebHBIM
mporpaMMaM  BBICIIETO 00pa3oBaHUs — TporpaMmaMm OakandaBpuara, MpOTrpaMMaM CIEIHalIuTeTa,
nporpammaM maructpatypsl B PXTY um. JI.1. MenaeneeBa, npuHATOrO peiieHneM Y4deHoro copeta PXTY
uM. J[.. Menneneesa ot 30.10.2019, npotokon Ne 3, BBeneHHOro B AeiicTBue npuka3oM pexkropa PXTY
um. JI.1. MengeneeBa ot 14.11.2019 Ne 646A.

K I'MA nomyckatoTcsi oOydaromyecs, He UMEIOIINE aKaJeMHUYECKOM 33aJ0JDKEHHOCTH U B TOJHOM
o6beme BbmosiHMBIIKE yueOHbIH Tuian mo OOIl maructpatypsl B cootBercTtBUuu ¢ OI'OC BO 3++ mo
HarpasJjeHuto noArotoBku 28.04.03 Hanomamepuanwt. /Ins nposenenust I MA B yHuBepcuTeTe €XKErogHo
dbopMHpYIOTCS TOCyAapCTBEHHBIEC dK3amMeHarmoHHbie kKomuccnu (I'DK) u anennsimonsbsie komuccuu. Tembl
BKP orpaxkatoT axTyanbHble TNpOOJEMBI, CBsS3aHHBIE C HaNpaBJICHUEM MNOATOTOBKH 28.04.03
Hanomamepuansl. YHUBEPCUTET YTBEP)KIAET NEPEYEHb TEM BBIMTYCKHBIX KBAJIM(UKAIMOHHBIX pPadoT,
npeiaraeMbix oOydaromuMcs (anee — MmepedeHb TeM), W JIOBOJIUT €ro J0 CBEACHHs O0ydaronuxcs He
MO3/IHEE YeM 3a 6 MeCsIEB /10 JaThl Hayaia rocyJapCTBEHHON UTOrOBOM aTTECTalllH.

Tema BKP mepcoHanbHO Al KaXJIOTO OOYYarOIIErocs yTBEPIKAAETCS MPUKA30M MPOPEKTOpa Mo
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YHHUBEPCHUTETY Tepe]] HauaJoM BBIOJHEHHS BBITYCKHOM KBaIM(UKALMOHHOW paboThl. JJaHHBIM IpUKa3oM
yTBepkaaercs takxe pykoBoautenb BKP. Ilepen nauanom BeimonHeHnuss BKP oOywaronuiics coBMeCTHO ¢
PYKOBOJUTENIEM  COCTaBIs€T  MHAMBUAYAJbHBIM  IJIaH  NOAroToBKM M BbimosHeHus  BKP,
pelyCMAaTPUBAIOLIMI  OYEpPEHOCTh U CPOKH BBIMOJHEHHS] OTIENbHbIX 4acTed paboTel. Tekcr
nosicaurenbHo 3anucku BKP mpoBepsercs Ha HanmuuMe HenmpaBOMEpHBIX 3anMcTBoBaHuil. I[IpoBepka
OCYIIECTBIISIETCS. B COOTBETCTBUM ¢ llojokeHueM O mopsiake MPOBEPKH BBIMTYCKHBIX KBaTH(PUKAITHOHHBIX
paboT M HAay4HBIX JOKJIAJOB 00 OCHOBHBIX pE3yJbTaTax MOATOTOBJIECHHBIX HAyYHO-KBAIU()UKALMOHHBIX
pabot (muccepTaruii) Ha 00beM 3aMMCTBOBAHHS M X Pa3MEIICHUS B JIEKTPOHHO-OMOIMOTEUHON CHUCTEME
PXTY wum. JI.1. MenneneeBa, npuHsAThIM pemieHrneM YueHoro coeta PXTY wum. JI.U. Menneneena
o1 30.10.2019, nporokos Ne 3, BBeieHHBIM B JeiicTBue npuka3zom pektopa PXTY um. J[.U. Menneneesa ot
14.11.2019 Ne 646A.

3amura BKP nmpoBogutcs Ha oTkphIThiX 3acenanusx ['OK ¢ ydactuem He MeHee AByX TpeTei ee
coctaBa. ['paduk 3ammurel BKP cocraBmsieTrcs mo coriacoBaHuio ¢ OOYYarOMUMUCS WU JOBOJUTCS [0
cBesleHUs o0ydJaromuxcs He nosaHee, yeM 3a 30 guelt 10 Hauyana padotel ['OK. Pesynbrarer padotsr I'OK
OTIPEICIAIOTCS OLICHKAMH «OTJIMYHO», «XOPOLIO», «YIOBIETBOPUTEIHHOY», «HEYIOBIECTBOPUTEIHHO» U
OOBSBIIAIOTCA B TOT K€ J€Hb Iocie O()OpMIICHHS B YCTAaHOBJICHHOM IOPSJIKE MPOTOKOJIOB 3acelaHHi
komuccuid. [To okonyanuu padotsl mpeacenarens [ DK cocTaBiseT oTueT o mpojelaHHON padoTe.

Jlnst 0Oy4arouuxcst U3 YMCiia MHBAJIUIOB U JIUI] C OTPAHUYCHHBIMUA BO3MOXKHOCTAMU 310poBbs [ A
MIPOBOAUTCS C YY4ETOM OCOOCHHOCTEH MX MCUXO(PU3NYECKOTO Pa3BUTHS, HHAUBUAYAIBHBIX BO3MOKHOCTEN U
COCTOSIHUS 3/J0POBBSI.

8 PABOYME ITPOI'PAMMBbI IUCHUIIJINH, ITIPAKTUK U T'HA
Paboune nporpamMMbl JUCUMIUIMH, TPakTUK U [A:

1. Coumnoniorusi ¥ NCUXOJIOTUS MPO(PECCHOHANBHON eI TeTbHOCTH

D

OneHka pUCKOB U 3KOHOMHUYECKOW 3((EKTUBHOCTH MPU BHEAPEHUH MHHOBAIMOHHBIX PELICHUN U
TEXHOJIOTHI

JlenoBoil MHOCTPAHHBIN SI3bIK

JlonoyHUTENbHBIE TTIaBbl MATEMATHUKU

Teopernueckre OCHOBBI TEXHOJIOTUN HAHOMATEPHAJIOB

KBanToBasi MexaHuka

CynpamosieKkyisipHas XUMHs

© NN kW

DneMeHTHl KpucTasiorpadpuu

9. Tlpoueccsl Ha MOBEPXHOCTHU paznena a3

10. Tepmuyeckuii aHaIu3 HAHOMATEPHUAJIOB

11. MeTonsl MeXaHOXUMUH

12. ®dusnyeckre 1 XUMUYECKUE CBOMCTBA HAHOMATEPHAJIOB 1 HAHOCUCTEM

13. JTabopaTopabie pabOThI 10 (HU3UIECKUM U XMMUYECKUM CBOMCTBAM HAHOMATEPHAJIOB M HAHOCHCTEM
14. MeToap! aHanM3a HAHOMATEPUAJIOB

15. CunTe3 HaHOYACTHI] B KHUAKUX Cpeliax

16. 'a30da3Hble mpoiecchl MOTy4YeHUs] HAHOMAaTEePHUaIoB

17. KomnbtoTepHble 1 HHPOPMAIIMOHHBIE TEXHOJIOTHH B pa3paboTke HAaHOMAaTEpHUasoB
18. buonornyeckoe AeiCTBUE HAHOMATEPUATIOB

19. Yrnepoaneie HaHOMAaTEpHAIIbI

20. ITonuMepHbIE HAHOKOMITO3UTHI

21. ®nyopecueHTHbIE METOAbI IETEKTUPOBAHUS

22. Metops! uccneoBaHus MEXaHUYECKUX CBOMCTB HAHOMATEPHAJIOB

23. Merobl Na3epHON AU(paKIK B aHAIM3E€ HAHOMATEPHUaJIoB

24. 30H10Basi MUKPOCKOIIUS
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25. YuebHas npaktuka: [IpakTuka mo noixy4eHuIo NepBUYHbIX TPO(PECCHOHATBHBIX YMEHUHI U HABBIKOB

26. IlpousBoacTBeHHas nmpakTuka: HaydHno-uccnenoBatensckas paborta

27. IlponsBocTBeHHas npakTuka: [Ipenauniaomuas nmpakTuka

28.T'ocynapcTBeHHasi UTOTOBasi aTTecTalys: BBINOIHEHWE M 3alIuTa BBITYCKHON KBAIM()UKAIMOHHON
paboTsl

29. TexHuka Hay4HOTr0 TIepeBoOIa

30. Hayunas nmyOaunucTruka

Bxosaumx B OOII no HampaBnennto noaroroBku «28.04.03 HanomarepuaJibl», MarucTepckasi mporpaMMa
«XuMHuyecKass TEeXHOJOrHsl HAHOMATEPHMAJIOB», BBIIIOJHEHbl B BHJIE OTAEIBHBIX JOKYMEHTOB,
SIBISIOIMUXCSI HEOTheMIIEMOH uacTrio manunou OOII.

9 ®OH/J1bI OHEHOYHBIX CPEJACTB UIs1 HPOBEJAEHUA TEKYIIET'O KOHTPOJIA
YCIIEBAEMOCTH, IPOMEXYTOYHOU ATTECTAIUU U I'HA OBYYAIOIIIUXCSA OOII
MATUCTPATYPBI

B cootBerctBun ¢ ®I'OC BO 3++ no HanpasineHuto noarotoBku 28.04.03 Hanomamepuanvl st
aTTecTallid OOy4alolIMXcs Ha COOTBETCTBHE HX IMEPCOHAIBbHBIX JOCTHXKEHHUI IMOATAIHBIM TPeOOBaHUSIM
OOII maructpatypsl pazpadbotansl @OC mo KaxI0i AUCHUTUIHHE, TpakTuke, [ TA, BKIIOYAOIIe TUTIOBBIC
3aJjaHusl, KOHTPOJIbHbIE PAa0OOTHI, TECTHI, CUTYallMOHHbIE 3aJlaHusl, Kelc-3ajaud, BOMPOCHI K 3adeTaM u
9K3aMEHaM, CpPEACTBAa U METOJbl OLIEHKHU, MO3BOJISIIOIIME OLIEHUTh 3HAHMS, YMEHHs, HaBBIKM U YPOBEHb
MPUOOPETEHHBIX KOMIIETEHIUH.

@®OC mno npucuumuuHaM, npaktukaMm, ['MA paspaOaTsiBaioTcsi B cooTBercTBHH ¢ Ilopsakom
pa3paboOTKU U YTBEp)KIEHUS 00pa3oBaTENbHBIX MPOTpaMM, YTBEPKICHHBIM pELICHHEM YUYEHOro COBETa
PXTY um. JI.U. Menneneesa ot 25.06.2020, npotokos Ne 12, BBeIeHHBIM B JIEWCTBHE MPUKA30M PEKTOpa
PXTY um. J1.1. Menaeneesa ot 29.06.2020 Ne 48-O/1.

®OC no aucuumuimHam, npaktukam u ' MA:

1. Coumosnorus u MCUXOJIOTHS TPO(PECCHOHATIEHOMN ACSITEIIBHOCTH

N

OneHka pUCKOB U 3KOHOMHUYECKOW 3((EKTUBHOCTH NMPU BHEAPEHUH MHHOBAIMOHHBIX PEIICHUN U
TEXHOJIOTUI

J1e10BOM MHOCTPAHHBIN SA3BIK

JlononHUTENbHBIE T1aBbl MATEMATHUKU

Teopernyeckre OCHOBBI TEXHOJIOTUN HAHOMATEPHAJIOB

KBanToBas MexaHuka

CynpamouiekyisipHas XuMus

DneMeHTHl KpHucTauiorpaduu

9. Tlporeccel Ha MOBEPXHOCTH pazjaena a3

10. Tepmuyeckuii aHaIM3 HAaHOMATEPHUAIIOB

e I O

11. Meroasl MEXaHOXUMHUHU

12. ®usznyeckue 1 XUMUYECKHE CBOMCTBA HAHOMATEPUAIOB U HAHOCUCTEM

13. JlabopaTopHbie pabOThI IO (PU3UIECKUM U XUMHUECKUM CBOMCTBAM HAHOMATEPUAIOB U HAHOCHUCTEM
14. MeTopl aHaM3a HAHOMATEPUAJIOB

15. CuHTE3 HAaHOYACTHI] B )KUJIKUX Cpeaax

16. 'azoha3HbIe MPOIECCHI MOTYYEHUS HAHOMATEPHAIOB

17. KomnbrotepHbie 1 HHGOPMAIIMOHHBIE TEXHOJIOTHH B pa3pab0TKe HAaHOMATEepHUaIoB

18. buonornyeckoe AeiCTBUE HAHOMATEPUATIOB

19. Yranepoausle HaHOMaTEpHaIbI

20. ITonnMepHbIE HAHOKOMITO3UTBI
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21. ®nyopecueHTHbIE METObI JETEKTUPOBAHUS

22. Metops! uccneoBaHusl MEXaHUYECKUX CBOMCTB HAHOMATEPHAJIOB

23. Merobl Na3epHON AU(paKIUK B aHAIM3€ HAHOMATEPHUAaJIOB

24. 30H10Basi MUKPOCKOIIUS

25. Yuebnas npakTuka: [IpakTrka mo moixydeHuIo MepBUYHbBIX MPOGECCHOHATHHBIX YMEHUN U HAaBBIKOB

26. IIponsBoacTBeHHas mpakTuka: HayuHo-uccienoBareabckas pabora

27. IlponsBoacTBeHHas mpakTuka: [IpegaumniomMHas npakTuka

28.T'ocymapcTBeHHass UTOTOBasl aTTecTalus: BBITONTHEHNE W 3alIuTa BBIMYCKHOW KBaTU(DUKAITMOHHOM
paboTsl

29. TexHUKa Hay4YHOT' O IIEpEeBOAA

30. Hayunas myOnumucTuka

Bxoasammx B OOII nmo Hanpaenennto noarotoBku «28.04.03 Hanomarepuabl», MarucTepckas mporpaMma
«XHMHYECKAs] _TEXHOJIOTHSI __HAHOMATEPHUAJIOB», BBIIOJHEHbI B BHJE OTHECIBHBIX JIOKYMEHTOB,
SIBJISIFOIIAXCST HEOTHhEMIIEMOU YacThio Januoit OOII.

10 METOJIUYECKHUE MATEPHUAJIBI 110 TUCHUIIJIMHAM, IPAKTUKAM U I'HA
Mertoanueckue MaTepuabl o JUCHUIUIMHAM, NTpakTukam u ['MA :

1. Coumosorus ¥ MCUXOJIOTHS TPO(PECCHOHATILHOMN ACSITEIIBHOCTH
OreHKa pUCKOB M SKOHOMHUYECKOW 3(()EKTUBHOCTH TPH BHEAPEHUH WHHOBAIIMOHHBIX pEIICHUMN

N
=

TEXHOJIOTUI

J1e10BOM MHOCTPAHHBIN SA3BIK

JlonomHUTENbHBIE TJ1aBbl MATEMATUKU

Teopernyeckre OCHOBBI TEXHOJIOTUN HAHOMATEPHAJIOB
KBaHTOBass MexaHuKa

CynpamouekyisipHas XuMus

DneMeHTHl KpucTamuiorpaduu

9. Tlporeccel Ha MOBEPXHOCTH pazjaena a3

® NN kW

10. TepMuyeckuil aHaIu3 HaHOMAaTEPHAJIOB

11. Meroasl MEXaHOXUMHUHU

12. ®uznyeckre 1 XUMUYECKHE CBOMCTBA HAHOMATEPUAIOB U HAHOCUCTEM

13. JlabopaTopHbie pabOThI IO (PU3UIECKUM U XMMHYECKUM CBOMCTBAM HAHOMATEPUAIOB U HAHOCUCTEM
14. MeToapl aHanM3a HAHOMATEPUAJIOB

15. CuHTE3 HAHOYACTHI] B KUJIKUX Cpeaax

16. 'a3oha3HbIe MPOIECCHI MOTYYEHNS HAHOMATEPHAJIOB

17. KomnbrotepHbie 1 HHGOPMAIIMOHHBIE TEXHOJIOTHH B pa3pabO0TKe HAHOMATEepHaIoB

18. buonoruyeckoe AeiCcTBUE HAHOMATEPUATIOB

19. Yranepoausle HaHOMaTEpUAIbI

20. ITonnMepHbIE HAHOKOMITO3UTBI

21. ®nyopecueHTHbIE METObI JETEKTUPOBAHUS

22. Metops! uccneoBaHusl MEXaHUYECKUX CBOMCTB HAHOMATEPHAJIOB

23. Metoas! nazepHoi Audpakiuy B aHAIM3E HAHOMATEpHUAIOB

24. 30H10Basi MUKPOCKOIHUS

25. YuebnHas npakTuka: [IpakTrka mo moixy4eHuIo MepBUYHbBIX MPOGECCHOHATHHBIX YMECHUH U HAaBBIKOB
26. IIponsBoacTBeHHas mpakTuka: HayuHno-uccienoBarenbckas pabora

27. IlponsBocTBeHHas npakTuka: [Ipenauniaomuas nmpakTuka
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28.T'ocynapcTBeHHass UTOTOBasi aTTecTalys: BhINOIHEHNWE M 3alIuTa BBITYCKHON KBAIM(UKAIMOHHON
paboThI

29. TexHUKa Hay4YHOT' O IIEpEBOAA
30. Hayunas myOnumucTuka

Bxogsaumx B OOII no HanpaBneHnto noarotoBky «28.04.03 HanomatepuaJibl», MarucTepckasi mporpaMMa
«XumMHuyecKass TEeXHOJOrHsl HAHOMATEPHMAJIOB», BBIIIOJHEHbl B BHJIE OTACIBHBIX JOKYMEHTOB,
SIBJISIFOIINXCST HEOTHhEMIIEMON YacThio manuoit OOII.
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