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1. OBIIME ITO/IOKEHUA

1.1 ITepeyensb cokpaieHum
3.e. — 3a4eTHas eIHULA;
OIIK — obienpodeccroHanbHas KOMITeTeHLIS;
OI1IOII — OCHOBHas npodeccroHabHasi 00pa3oBaTe/bHas POrpaMMa;
OT®d — 0060011ieHHast TpyAoBasi GyHKITHS;
na — TmipodeccroHabHas [esiTe/IbHOCTh;
[TK — TmpodeccroHanbHas KOMITeTEeHLUS;
I1C — mipodeccroHabHBIN CTaHAPT;
YK — yHHBepcajbHasi KOMITeTeHLIUS;
®I'OC BO - (enepanbHbIi roCyapCTBeHHBIM 00pa30BaTe/bHbIN CTaHAAPT BBICIIIEr0 00pa30BaHUS

1.2 HopMmaTuBHBIe JOKYMEHTbI
OcHoBHasi TipodeccroHanbHasi obOpa3oBaTenbHasi TporpamMMa 0OakanaBpuara (manee -
OakasaBpyar) TporpamMma IO HaripaBjieHHi0 ToarotoBku 18.03.02 DHepro- u pecypcocbeperarorye
MpOLeCChl B XMUMUYECKOW TeXHOJIOTHH, HepTeXUMUM U OUOTeXHOJIOTHH, HAarpaB/ieHHOCTh (TIPO(UIb):
OcCHOBHBIe TIPOLIeCChl XUMUYeCKUX TTPOU3BO/ICTB pa3paboTaHa B COOTBETCTBUH C:

- ®ezepasbHBIM TOCYaPCTBEHHBIM 00pa3oBaTe/lbHBIM CTaHAAapTOM BbICIIEr0 00pa30BaHUS TI0
HanpasyieHuto 18.03.02 DHepro- u pecypcocOeperaroliye Tporecchl B XUMUYECKON TeXHOJIOTHH,
He(dTeXUMUU U OMOTEXHOIOTUH, YTBePKAEHHBIM [IprKazoM MuHHCcTepCcTBa 00pa30BaHuMs U HAyKU
Poccuu ot 07.08.20 NeS23 (3apeructpupoBan MuHroctom Poccun 19.08.20, perucTpaliuoHHbIN
Ne59340).

- [IpodeccroHanbHBIM CTaHapPTOM:

A3 AHanmuTudeckas 3aIiMckKa,

40.044 CrierManvCT TI0O HAyYHO-TEXHWYECKUM pa3paboTKaM U WCIBITaHUSM  TTOJTMIMEPHBIX
HaHOCTPYKTYPUPOBAaHHBIX IUIEHOK, YTBEP)KJEHHbIM TpuKa3oM MuHKCTepCTBa Tpyda U
coupanpHOU 3amuTel Poccurickon @epneparmu ot 10 wrona 2014 . N 447H (3aperucTpupoBaH
MunucrepcTBoM toctulid Poccuiickoit @epnepauyu 21 aBrycra 2014 1., perucTpaldOHHBIN
N 33736).

1.3 Iens (Muccusi) 06pa3oBaTe/IbHONM NPOrpaMMbI

Muiccust obpa3oBaresibHOM Tiporpammbl 18.03.02 DHepro- U pecypcocOeperaroiiiye Mporecchl B
XUMHUYECKON TeXHOJIOTHH, He(TeXMMHUH W OHOTEeXHOJOTWH, HarpaBaeHHOCTh (Tpoduib): OCHOBHbIE
MPOLIeCChl XUMUUECKHUX TIPOM3BOZCTB COCTOUT B TOATOTOBKe OaKasaBpOB, CMOCOOHBIX OCYIIeCTBJISITh
Hay4HO-MCC/Ie/l0BaTeNbCKyH0 MPOQeCCUOHANBHYIO [1esiTe/IbHOCTh, CBSI3aHHYHO C CO3[jaHheM, BHeJlpeHHeM
¥ OSKCIUTyaTaldeil sHepro- u pecypcocOeperaroiux, 3KOJ0OTMuUecKd 0e30TacHbIX TeXHOJIOTHH Tpu
TIPOM3BO/CTBE OCHOBHBIX HEOPraHWYeCKMX BelleCTB, NPOJYKTOB OCHOBHOIO M TOHKOI'O OpPraHWYeCKOro
CUHTe3a, MOJMMEepHbIX MaTepuasoB, TNMPOAYKTOB He(TH, ra3za U TBEpJOr0 TOIIMBA, J€KapCTBEHHBIX
MperapaTtoB, MWUKPOOMOIOTMYECKMX U TIMIIEBBIX IPOAYKTOB, pa3paboTKy MeTofioB oOparreHus c
TIPOMBIIIIJIEHHBIMU U OBITOBBIMHU OTXO/IaMHU U ChIPHEBBIMHU PECYPCAMHU.

1.4  $I3bIK peasu3anuu 00pa3oBaTe/IbHOM MPOrpaMMbI
O6pa3oBaTesibHast IporpaMMa OakajiaBpriaTa peau3yeTcsl Ha TOCYJapCTBEHHOM si3bIKe POCCHICKOM
®deneparyu.

1.5 Cpoku ocBoeHHUsi 00pa3oBaTe/IbHOI MPOrpaMMbI

O6Owem mporpammbl OakanaBpuara coctaBisgeT 240 3.e. BHe 3aBUCUMOCTH OT TIPUMEHSIEMBIX
oOpa3oBaTenbHbIX TEeXHOJIOTHH, peanu3aljid TpOrpaMMbl OakajiaBpyiaTa C HCIIO/Ib30BaHUEM CeTeBOM
dbopmMbI, peanu3aliu  TpPOrpamMMbl  OakajaBpuata TI0 HWHAUBUAyaJbHOMY yueOHOMYy TIUIaHY,
(3a MCK/TIOUEHNEM YCKOPEHHOTO 00yueHust).



Cpok momyueHusi obpa3oBaHusi o obpas3oBaTenbHON TporpaMme B OYHON Qopme o00yueHus,

BKJ/IFOUdsA KdHHUKYJIBI, IIpeA0CTaB/IideMble I10C/TIe MPOXOXAEHWA FOCYAapCTBEHHOﬁ WUTOTOBOM daTTeCTaluu,
BHE 3dBMCHUMOCTHU OT MPUMEHSAEMBIX Oﬁp&SOBﬁTE]’IbHLIX TEXHOJIOTUM CcOoCTaBsieT 4 roaa.

O6wem mporpaMMmbl OakanaBpuara, peasu3yeMblid 3a OJUH yueOHBIN rofl, COCTaB/sieT He Oosiee

70 3.e.; ipu yckopeHHOM 00yueHuu — He Gosee 80 3.e.

1.6 O/IeKTpOHHOE 00yYeHHe U JUCTAaHI[MOHHbIe 00pa3oBaTe/IbHbIE TeXHO/IOTHH.
Ilpu peanu3aiuu oOpa3oBaTe/bHOM TIPOrPaMMbl TIPUMEHSIETCSI 3/IeKTPOHHOe oOyueHWe U

JTUCTAHI[MOHHBIe 00pa30BaTe/bHbIE TEXHOJOTUH C HCIO/Ib30BaHUEM 3JIEKTPOHHON WH(OPMAI[HOHHO-
obpa3oBarenbHol cpeast HI'TY.

1.7  CereBas popma peasu3zanuu 00pa3oBaTe/IbHONM NPOrpaMMBbI.
O6pa3oBaresyibHasi IpOrpaMMa OCYIIeCTBIISIeTCS OPraHU3aL{ell CaMOCTOSTE/TBHO.

1.8 JIOKyMeHTBI, perjiaMeHTHPYIOIIHe CO/ep)KaHHe W OpraHu3anuio 00pa3oBaTe/bHOI0
npoiiecca
OcHoBHasi mpodeccroHanbHasi oOpa3oBaresibHasi TIPOrpamMMa, TpeACTaB/iseT Co00W KOMITIeKC

OCHOBHBIX  XapaKTepuUCTUK oOpa3oBaHusi (00beM, cofep)KaHue, TI/IaHUDyeMble  pe3y/bTaThl),
OpraHU3al[MOHHO-TIe[JarOTHYeCKUX yC/IoBUM, ¢opM aTTecTalluM, KOTOPbIA TMpe/icTaBieH B BHje
CJIeIyIOIIero KOMIIeKTa JOKyMeHTOB:

0011[eif XapaKTepUCTHKN OCHOBHOW MpogecCrOHanbHONW 00pa3oBaTe/ibHON MPOrpaMMbl BBICIIETO
obpa3oBaHus;

yueOHOro T/1aHa;

KasleHJapHoro yueOHoro rpaduka;

pabourx mporpaMm JUCIHUIIIMH (MOAy/e);

pabounx MporpaMm MpakTHK;

(opMBI aTTecTal[i BK/IIOUAKOIMe OLeHOUYHbIe MaTepuansl B (opMe (HOHJOB OLIEHOUYHBIX CPEe/ICTB
Mo JWCLUUIUVIMHAM W T[pakTHKaM; IIpOrpaMMbl U OLleHOYHble MaTepuanbl B (opme (oHza
OLIEHOYHBIX CPeZICTB I'OCY[apCTBEHHOM UTOTOBOW aTTeCTaluy;

MeTOAUUeCKUX MaTepuasoB;

paboueii MporpaMmbl BOCIIUTAHUS U KaJIleHZAPHOTO TlaHa BOCITUTATE/TBHOM PaboThI.

Wndopmarust 06 obpasoBarenbHOM MporpaMMe pa3mMelrieHa Ha oduimansHoM caiite HI'TY B cetn

«/HTepHeT» http://www.nstu.ru/sveden/education.

KomriniekT [0KyMeHTOB 1O o0Opa3oBaresibHOM IporpaMMme OOHOB/SIETCS €XeroJHO C Y4eToM

pa3BUTUSL HAayKH, KYJIbTyPbl, SKOHOMUKH, TEXHUKH, TEXHOJIOTUIA U COLIUAIbHOM Cephl.

1.8.1 B oO0meli xapakTepUCTHKe OCHOBHOM MpodeCcCHOHaIbHOW 00pa30BaTe/lbHON MpPOrpaMMbl

YKa3bIBAIOTCA:

KO/l U HAaMeHOBaHHe HalpaB/IeHUs TIOATOTOBKY;

HarpaB/IeHHOCTh (Tipodub) 06pa3oBaTebHON TTPOrPaMMBI;

KBa/TM(UKaILIYsl, IPUCBAUBaeMasi BHITYCKHUKaM;

¢dopma ronyyeHusi 06pa3oBaHuUs;

SI3BIK peas3ari 00pa3oBaTeIbHOM MPOrpaMMBl;

CPOK 0CBOeHUst 00pa3oBaTeIbHO MPOrpaMMBbl;

o6sacTb(1) rpodheCcCUOHaTBLHOU JiesITeTbBHOCTH;

cepa(bl) ipodeccroHanbHOM [1eATe/TbHOCTH;

Tur(bl) 3aa4 MpodeccruoHanbHON AesTeTbHOCTH;

3a7iauu TIpodeCCUOHaIbHON esATeNbHOCTH;

00bekT(b1) MpodeCcCUOHATBHOM JIeSTeTbHOCTH UK 00/1acTh (06/1aCTH) 3HAHUS;

MJIaHUpyeMble — pe3y/sbTaTbl OCBOeHHs 00pa3oBaTelbHOM TPOTrPaMMbl, COOTHECEeHHble C

WH/IMKAaTOPaMH /IO CTVKEHUsT KOMIIETEeHI[HIA:

* yHMBepcaJibHbIe U 0011ernpodeccroHanbHbIe KOMITeTeHLIWH, ycTaHoBieHHble PI'OC BO;

® mnpodeccuoHambHble  KOMIETEHIIUW,  YCTAHOB/IEHHble  OpraHu3aijiedi  Ha  OCHOBe
npodecCUOHANBHBIX ~ CTAaHJAPTOB M aHaiu3a TpeboBaHMi K  TpodeCcCHOHaNTbHBIM



KOMIIeTEHLIUSIM, TIpeIbsiB/ISIEMbIX K  BBIIIYCKHMKaM Ha pbIHKe TpyZa, 00001meHus
OTeueCTBEHHOTO U 3apy0eXkHOTO OIbiTa, TPOBeJeHHsI KOHCY/IbTalud C  BeAyL[UMHU
paborofarensiMi, o0BeAMHEHUsMU paboTOfaTesiell OTpacivd, B KOTOPOM BOCTpPeOOBaHbBI
BBIIYCKHUKWY;

- TJIaHUpyeMble pe3yabTaThl O0yueHWsI IO KaXJOW JUCLUIUTMHE (MOAY/II0) W TIpaKTUKe U
COOTHEeCEHHbIE C HUMM WH/AUKATOPBI, XapaKTepH3yolre 3Tanbl (POPMUPOBAHUS KOMITETEHLIMU U
o0becrieunBaroIIye J0CTKeHNe TVIaHUPYyeMbIX pe3ynisraToB ocBoeHus OITOIT;

- YCJIOBHS peanu3aliii 0OCHOBHOM rnpodeccroHanbHOM 06pa3oBaTe/ibHOM POTrPaMMBI.

B KkauecTBe TPW/IOKEHUs K XapaKTePUCTHKe OCHOBHOM TpodeCcCHOHAIBHOM 00pa3oBaTebHOU
MpPOrpamMMBbl MIPUBOAUTCS: TabnMija COOTBETCTBUS ~ MeXKJy XapaKTepUCTUKaMH 3TarloB  OCBOEHHS
KOMIIETEHI[UN U 3/IeMeHTaMu 00pa3oBaTe/ibHOM MporpamMmbl (yueOHbIMU JUCIUTIIMHAMU (MOZAY/ISIMH) U
TpaKTUKaMHu).

1.8.2 B yueOHOM TUTaHe yKa3bIBaeTCs TiepeueHb JUCHUIUIMH  (MOAy/el), TpakTHK,
aTTeCTallMOHHBIX HWCTBITAHUM TOCY/apCTBEHHOW WTOTOBOMW arTecTaliid OOyYaroL[uXcsi, JPYTHX BU/OB
yueOHOU [esTellbHOCTH (#asiee BMeCTe - BUZBI yueOHOW [esiTe/IbHOCTH) C yKa3aHWeM WX o0Obema B
3aueTHBIX eJUHULIAX, [10C/Ie0BaTe/IbHOCTU U pacripe/iesieHus 1o TiepruoAaM obyueHus. B yueGHoM riaHe
BbIZle/IsieTCs 00beM paboThl 00YUarOLMXCs BO B3aUMO/IEMCTBUM C TIperojaBaresieM (fjajsiee - KOHTaKTHast
pabora obyuaroiuxcs ¢ nperojaBareseM) (M0 BUJaM yueOHBIX 3aHSTHUN) U CAMOCTOSITeJIbHON pabOThI
00yuaromuxcs B aka/leMUuecknx yacax. st Kaxgou AUCHUTUIMHBL (MOZY/Is) Y MPAKTUKU YKa3bIBAHOTCS
(dhopMbI TeKyIIeil aTTecTaliu (KOHTPOJIS) ¥ TIPOMEXKYTOUHOM aTTeCTal[iy 00yJYaroIuxcsl.

1.8.3 B kasmenzapHoM yueOHOM rpaduke YKa3bIBalOTCS TE€PUOALI OCYIIEeCTBIEHUS BU/OB
yueOHOM J1esiTe/TbHOCTH U TIepUO/ibl KAHUKYI.

1.8.4  Pabouasi mporpaMma JUCIMIIIMHBI (MOZIY/isl) BK/IIOUYAeT B ce0st:

- HavMeHOBaHMe [WCLUIUIUHBI (MOAY/Is);

- TIlepeyeHb ITAHUPYEMBIX Pe3y/IbTaToB 00yUeHUs 10 AUCLUIIIHHE (MOAYIT0), COOTHECEHHBIX C
VIH/AMKAaToOpaMH J0CTH)KeHUs] KOMITeTeHL1;

- yKasaHHe MeCTa JUCLUIUIMHBI (MOAY/Is) B CTPYKType 00pa3oBaTe/ibHOM IPOTrpaMMBbl;

- obbem AucIMIUIMHBI (MOAY/si) B 3ayeTHBIX eAMHHUIAX C YKa3aHWeM KOJIU4yecTBa
aKa/[eMUYeCKMX UacoOB, BbIeJIeHHBIX HAa KOHTAKTHYIO paboTy oOyvamoumxcs C
nperiofiaBaresieM (10 BHjaM Yy4yeOHBIX 3aHATHN) M Ha CAMOCTOSTEeNbHYIO paboTy
00yyJaroImxcs;

- copep)KaHWe JWCLUIUIMHBI (MOAY/s), CTPYKTypPHPOBaHHOE TI0 TeMaM (pasziesiaM) C yKa3aHheM
OTBeJJIeHHOTO Ha HUX KOTMYeCTBa aKaleMHUUeCKHX YacoB ¥ BUZIOB YUeOHBIX 3aHSATH;

- yKaszaHue (popMbl IPOMEKYTOUHOM aTTeCTalj|u 10 AUCLIMIIIMHE (MOAYIIO);

- TiepeyeHb yueOHO-METOAMUEeCKOro obecreyeHust [Jisi OpPraHU3allud CaMOCTOSITE/TbHOM PabOThI
00y4JarolMXcs 1Mo JUCLIUTITMHE (MOJYITIO);

-  OlLleHOYHble Marepyanbl B ¢opMe (OHJOB OLEHOUHBIX Cpe/ACTB /Jisi TPOBeJeHUs
TIPOMEe)KYTOYHOM aTTecTal[ii 00yuaroImyxcsi 1o AUCLUIIMHe (MOZYJIIO);

- KOMIUIEKT KOHTPOJIMPYIOLIMX MaTepuasos;

- TepedyeHb OCHOBHOU W JIOTIOJTHUTEbHOM yueOHOM /uTepaTypbl, HEOOXOJUMOM /11 OCBOEHHSsI
JNVCLIMTLTUHBI (MOZAY/ISA);

- TepeueHb PeCypcoB MH(OPMAalMOHHO-TeIEKOMMYHUKALIMOHHOW ceTH "VIHTepHeT" (manee -
ceTb «/IHTepHET»), HeOOXOAUMBIX /7SI OCBOEHUS AUCIUTUTUHBI (MO/TY/IsA);

- TepedyeHb METOJUUeCKOTO U MPOrpaMMHOTr0 obecrieueHust JUCLIMTUIAHBI (MOAYJIs);

- 1epeyeHb  UH(OPMALMOHHBIX  TEXHONOTWM, WCHOMb3yeMbIX TIPU  OCYILeCTB/I€HUU
oOpa3oBarebHOTO TpoLjecca To JUCLUTIIMHE (MOAY/I0), BK/IOYas TiepeueHb MPOTrPaMMHOIO
obecrieueHysi 1 THPOPMALIMOHHBIX CTIPABOUHBIX CHCTeM (TIpH HEOOXOAMMOCTH);

-  OMMcaHWe  MarepuajbHO-TeXHWYeCKOM  0a3bl, HeoOXoquMOW  [jis  OCYILeCTB/IeHUS
oOpa3oBareIbHOTO TIPOIiecca Mo JUCLUTUTUHE (MO/YITIO).

1.8.5  Pabouasi mporpaMma rpakTUKH BK/IFOUaeT B cebst:

- yKasaHWe BH/a MPAKTHKH, criocoba 1 ¢popmel (hopm) ee ipoBeseHus;

- TepedyeHb TUIAHUPYEMBIX pe3y/bTaTOB OOyueHWs TPOXOXJeHHs MPAKTUKHU, COOTHeCEHHBIX C
VH/IMKaTOpaMu JJOCTWKEeHHUsI KOMIIeTeHLIU;

- yKa3aHWe MecCTa MPAKTUKU B CTPYKType 00pa30oBaTe/IbHOM MPOrpaMMbl;



1.8.6

yKa3aHue 00beMa NPaKTUKY B 3aU€THBIX eIMHUIAX U ee TTPO/IOJDKUTETbHOCTH B HeZIeNsIX 0o

B aKa/leMUUeCKUX WIA aCTPOHOMUYEeCKUX yacax;

coZilepKaHue MPaKTUKU;

yKasaHue (hopMbl IPOMEXKYTOUHOW aTTeCTaLU 10 MPaKTHUKE;

yKa3aHue ()opM OTYETHOCTH T10 TIPAKTUKE;

OLleHOUHble MaTepuanbl B (opMe (¢OHJAa OLIEHOUHBIX CPeACTB [/l TPOBeJeHHs

TIPOMEKYTOUYHOM aTTecTal[ii 00yUaroIIuXCsl TI0 TIPAKTHKE;

repeueHb y4yeOHOM JiUTepaTypel U pecypcoB ceTu "VHTepHeT", He0oOXOAWUMBIX /s

TIPOBe/|eHUS NIPAKTUKY;

nepeyeHb WH(GOPMALMOHHBIX TEXHOJOTMM, MCIOAb3yeMbIX TpPU TIPOBEJ€HUU TMPAKTHKHY,

BKJTFOUasi TiepeyeHb MPOTPAMMHOTO 00ecriedeHus U MHPOPMAI[UOHHBIX CITPABOUHBIX CHUCTEM

(Tpy HeOOXOAUMOCTH);

OTMCaHWe MaTepUaTbHO-TEXHUUYECKOUW 0a3bl, HEOOXOMMOM [I7Is TPOBE/IEHUS MPAKTUKH.
OueHouHble MaTepuanbl B ¢opme (GOHJOB OLIEHOUHBIX CpEeACTB [J/s1 TIPOBeZeHUs

MIPOMEKYTOUHOH aTTecTaliyd OOyYaroluXcs M0 JUCIUIUIMHE (MOY/I0) WM TIPAKTUKE, BXOZSIIUN B
COCTaB COOTBETCTBYIOLeM paboueli TporpamMMbl AWCLUIUIMHBI (MOAY/s) WM paboueil TPOrpaMMEI
TMIPaKTHKH, BK/TIOYaeT B cebst:

1.8.8

repedeHb KOMIIETEHI[MH C yKa3aHHeM >TaroB uX ()OPMHPOBAaHHUS B TIpOLiecce OCBOEHMsI
oOpa3oBaTebHOM TPOrPaMMBbI;
OIMCaHUe TI0Ka3aTeslell ¥ KpUTepHeB OLIeHWBAHHUSI KOMIIeTeHIMH U COOTHeCEHHBIX C HUMH
WH/JVKAaTOPOB Ha Ppa3/IMUHBIX JTanaX WX (OPMUPOBAHWsS, OMNMKMCaHWE INKAal U TIPOLEAYP
OL|eHMBAHUS JI/IsI KaXKZ0T0 pe3y/bTaTa 00yueHus 1o JUCLUIIMHE (MOZJYJ/IIO0) WU TIPAKTHKe;
TUIOBbIE KOHTPOJIbHBIE 3aJlaHKsi WM WHbIe MaTepuabl, HeOOXOAWUMbIe [/ OLEHKH
(bopMHpOBaHUS KOMITETeHLIMI U COOTHECEHHBIX C HUMU MHAWKAaTOPOB B TIPOL{eCCe OCBOEHHS
oOpa3oBaTebHOM TPOrPaMMBbI;
MeTOoZIMUeCKrie MaTepHhasibl, OIpeZeNisioliie TIPOLeJyphl OLleHHUBAHWsI, XapaKTepHU3YyHOIIUX
Tarnbl (POPMUPOBAHUS KOMITETEHLIUI U COOTHECEHHBIX C HUIMHU WH/IUKATOPOB.

ITporpaMma rocyzjapCTBeHHON UTOTOBOM aTTeCTaL[Y BK/IIOUaeT B Ce0st:
0000I1IeHHYI0 CTPYKTYPY IOCY/IapCTBEHHON UTOTOBOM aTTeCTal[uH;
coZiep>kaHue U MOPSI/JOK OpraHU3al{iK TOCY/[apCTBEHHOTO YK3aMeHa;
coziepyKaHue BBIITyCKHOW KBaMM(UKALMOHHON paboThI;
TIOPS/IOK 3aIMThI BBITYCKHOM KBa/lU(QUKAIMOHHOM paboThI;
CITUCOK MCTOYHUKOB /IJIsl TIOAATOTOBKH K FOCY/IapCTBEHHOM UTOTOBOM aTTeCTAaLIUH.

OueHouHble MaTepuanabl B QopMme (oOHIA OLEHOYHBIX CPEACTB [JIsi TOCYAapCTBeHHOU

WTOTOBOM aTTeCTal[uy BK/IFOUaeT B Cebs:

riepeueHb KOMIETEHIUH U COOTHEeCEHHBIX C HUMU MHMKAaTOPOB, KOTOPBIMH [IOJDKHBI OB/a/IETh
oOyuaroliiiecst B pe3ysibTaTe 0CBOeHHs1 00pa30BaTelbHOM MPOrPaMMBbI;

OTHMCaHWe TIOKasarejell ¥ KPUTEPUEB OLIEHUBAHUS KOMIETEHL[MH M COOTHECEHHBIX C HUMH
WH/IMKaTOPOB, a TAK)Ke IIKa U MpoLeyp OLeHUBAHUSI;

TUTOBblE KOHTPO/bHbIE 3aJaHKs WM WHble MaTepHanbl, HeoOXO[UMble [ OLIEHKU
pe3y/JIbTaToOB 0CBOEHUs 00pa30BaTe/IbHOM MPOrPaMMB;

MeTOJMYeCKHe MaTepHasbl, OTPeesSoLIre MPOLeJypbl OLIEHUBAHUS Pe3yJIbTaTOB OCBOEHHS
oOpa3oBaTe/bHOM TIPOTPaMMBI.

1.9 OmMunuTe/TbHBbIE 0CO0EHHOCTH 00pPa30BaTe/IbHONM MPOrPaMMbI

OTnuuuTebHBIME ~ 0COOEHHOCTIMM  OOpa3oBarte/ibHOW — TporpaMMbl  OCHOBHBIE — TIPOLIECCHI
XUMHUUECKUX TIPOM3BOACTB MO HampaBiaeHuto moArotoBkd 18.03.02 OHepro- u pecypcocbeperatorue
TIPOIIeCChl B XUMHUUECKOW TeXHOJIOTHH, He(hTeXUMHUU U OMOTEeXHOJIOTHU SIBIISIFOTCSL:

yUeT perdoHanbHbIX 0COOEHHOCTeM TpodecCUOHATbHON [eSTeTbHOCTH BbIMYCKHUKOB U
notpebHOCTel paboTojarese;

OpPHEHTAaI[Us] Ha XUMHUECKOe W XUMMKO-TEXHOJIOTMUECKOe TIPOM3BOJCTBO, B KOTOPOM
BBIMYCKHUKW B  Jla/IbHEHIIIeM CMOTYT OCYL[eCTB/ISATh CBOK  MPOQeCCHOHATBHYIO
JesTeNIbHOCTh B Cepe TPOU3BOACTBA OCHOBHBIX HEOPTaHWYECKUX BEIeCTB, MPOAYKTOB
OpraHMYecKoro CHHTe3a, MOJMMEPHBIX MaTepHasIoB, TIPOAYKTOB TiepepaboTKy HedTH, Ta3a U
TBEpP/IOT0 TOIUIMBA, MUKPOOMOJIOTHUECKOTO CHHTEe3a, JIEKapCTBEHHBIX TPerapaToB, a TaKXkKe



OCYIL[eCTBJIATh TI0 HAYYHO-TEXHUUECKHe Pa3paboTKU M TIPOBO/IUTE UCTIBITAHUS TTOJTUMEPHBIX
HaHOCTPYKTYPUPOBAHHBIX I/IEHOK;

- COueTaHWe HAyYHO-UCC/Iel0BaTebCKUX THWIIOB 3aJau MO3BOJIUT BBIMYCKHUKaM MOTYUHUThb
BCECTOPOHHEee Mpe/iCTaB/IeHNe 0 TEXHOJIOTMUeCKUX MpoLieccax Y MPOMBILLIEHHbIX CUCTeMax
MOJIyYeHUs! BeleCTB, MaTepPUA/IOB U U3/ Pa3IMUHON XUMUUeCKOW MPUPOJBL.

1.10 BocTpe00BaHHOCTH BBITYCKHUKOB

BeinyckHUKM 00pa3oBaTeibHOM NporpaMMbl BocTpeboBaHbl THCTUTYTOM XMUMWHM TBEPJOrO Tesa U
MexaHoxumuu CO PAH, HWuHctutyrom karammsa um. [LK. BbopeckoBa CO PAH, WHctutyToM
Heopranuueckoil xumuu uMm. A.H. HukonaeBa, HoBOcMOMPCKUM WHCTUTYTOM OpPraHUYeCKOM XUMHUU KM.
H.H. Bopoxioea CO PAH, HoBocubupckuM 3aBO/IOM XWMKOHIleHTpaToB, HUW wu3mMepuTenbHBIX
ripubopoB — HoBocubupckum 3aBozioM uM. KomuHTtepHa, « ATIM-HoBoCHOMPCKH 37IeKTPOIHBIN 3aBOA» U
JPYTUMH TIPOMBIIUTEHHBIMUA TIPEJNPUSTHASAMA U opraHu3auusivMu T. HoBocubupcka u HoBocubupckoit

obmacTu.

2. XAPAKTEPUCTUKA ITPO®ECCHUOHA/TbHOM JEATE/TBHOCTH BBIITY CKHUKA

2.1

O6usacty, cdepbl, TUIBI 3a/1a4, 3aAa4H ¥ 00beKThI [1/] BHINYCKHUKOB

st obpa3oBareibHOM MPOrpaMMbl OCHOBHBIE MPOLECCHI XUMUUECKUX TIPOU3BOACTB TI0 HAIPaB/IEHUIO
noArotToBku 18.03.02 DHepro- u pecypcocOeperaroiye MpoLecchl B XUMHUUECKOM TEXHOJIOTUH, HeDTEXUMUHM U
6HOTEeXHO/IOTHH OTIPeZie/ieHbl cieyrolue obmacty, cdepsl v THMb 3agad [1/] (Tabmura 2.1.1).

Tabnwmua 2.1.1

Oo6nacrs(u) I1J Cdoepa(nr) I1] Tun 3agau I1]] 3agauu ITJT O6bekT(b1) 1]
(B COOTBeTCTBUH (o01acTh(1) 3HAHHUS)
c Peectpom
o0stacreii u
Bujos I17T)
40 B c(hepe opraHusaLuu 1 Hayy4HO- M3yueHHe HayuHo- OCHOBHbIe
TIpOBe/ieHus] HayYHO- WCCITe/IOBaTeNIbCKUM | TeXHUYeCKOH XUMHUYeCKHe,
HCCIe/|0BaTe/IbCKUX U uHbOpMaLY, HedrexumMUyecKre 1
OTILITHO-KOHCTPYKTOPCKHX OTEeueCTBEHHOTO U 6roTEXHOIOTUeCKHe
pabot B 06/1aCTH 3HEPTO- U 3apy0e)KHOTO OITbITa 10 | MTPOU3BO/CTBA
pecypcocbeperaroriyx TeMaTHKe UCCIIe0BaHuUs
TIPOLIECCOB B XUMUUECKOM
TeXHOJIOTHH, He(TeXUMHUH
Y OMOTEeXHOJIOTHH
40 B cdepe opraHusalu u Hay4HO- H3y4yeHre Hay4YHO- MHOT0-
TIPOBe/IeHusT HayYHO- WCCIe/I0BaTeNILCKUM | TeXHUYeCKOH aCCOPTUMEHTHBIE
WCCTIe[J0BaTe/IbCKUX U vHopMaLuH, MTPOU3BO/CTBA
OTIBITHO-KOHCTPYKTOPCKHX OTeyeCTBEHHOTO U XUMHYeCKOHN 1
pabort B 00/1aCTH 9HEpro- u 3apyOe>KHOTO OIIbITa [10 | CMEXKHBIX OTpacjeit
pecypcocbeperarliyx TeMaTyKe UCCIef0BaHNsl | TPOMBIIIJIEHHOCTH
TIPOIIECCOB B XUMHUECKOM
TeXHOJIOTUU, He)TeXUMHN
Y OMOTEeXHOJIOTUH
40 B cepe opraHu3aliv 1 HayyHO- W3y4yeHHe Hay4YHO- TIPOLIeCCHI U arlaparhbl
TIPOBe/IeHNs HayYHO- WCCIIeIoBaTeIbCKAN | TeXHUUeCKOH B XUMHYeCKOU
HCCIe/|0BaTe/IbCKUX U uH(pOpMaLY, TEXHOJIOTHHY,
OTIBITHO-KOHCTPYKTOPCKHX OTeueCTBEHHOTO U HepTeXUMHUHU U
paboT B 06/1aCTH 3HEPTO- U 3apyOe>KHOTO OTbITa 0 | OHOTEXHOOTHU
pecypcocbeperarLiyx TeMaTHKe UCCel0BaHUs
TIPOLIECCOB B XUMUYeCKOH
TeXHOJIOTHH, He(TeXUMHUH
1 OMOTEXHOJIOTHU
40 B cepe opraHu3aliv 1 Hay4HO- MaremMaThyeckoe OCHOBHbIE
TIPOBe/IeHusT HayYHO- WCCe/|0BaTe/IbCKUM | MOJeNIMpoBaHue XHMUYeCKUe,
WCCTIe[J0BaTe/IbCKUX U TeXHOJIOTHUe CKUX HedTexuMHUUyecKre u
OIBITHO-KOHCTPYKTOPCKUX TIPOLIECCOB C OHOTeXHOIOTUYe CKIe
pabort B 00/1aCTH 9HEpro- u HCII0/Tb30BaHHUEM MIPOM3BO/ICTBA

pecypcocbeperarormx

CTaHJAPTHBIX IMaKeTOB




TIPOLIeCCOB B XUMUYeCKOH aBTOMaTH3MPOBaHHOI'O
TEXHOJIOTMH, HeTeXUMUN pacuera 1
1 OMOTEXHOJIOTHU TIPOEKTUPOBAHHSI
40 B c(hepe opraHusanuu 1 Hay4HO- MareMaruyecKoe MHOTO-
TIpOBe/IeHusT HayYHO- WCCIe/|0BaTe/IbCKUM | MOZeNMpOBaHue aCCOPTUMEHTHBIE
HCC/IeIOBaTe/IbCKUX U TEXHOJIOTHUE CKUX TIPOU3BO/CTBA
OIBITHO-KOHCTPYKTOPCKUX TIPOL{ECCOB C XUMHUYeCKOH U
pabot B 001aCTH 9HEpro- u HCII0/Tb30BaHHUEM CMEXXHBIX OTpacieid
pecypcocbeperarolimx CTaHJAPTHBIX MAKeTOB TIPOMBILIEHHOCTH
TMPOLIeCCOB B XUMUYEe CKOU aBTOMAaTHU3MPOBAHHOT'O
TEXHOJIOTMH, HeTeXUMUN pacuera U
1 OGMOTEXHOJIOTHU TIPOEKTHPOBAHUS
40 B c(hepe opraHusaLuu 1 Hay4HO- MareMaruyecKoe TIPOLIeCCHI U amraparhsl
TIpOBe/IeHusT HayYHO- WCC/Ie/|0BaTe/IbCKUM | MOZeNMpOBaHUe B XMMUUECKOM
WCC/Ie/IOBaTE/IbCKUX U TEXHOJIOTHUE CKUX TEXHOJIOTHH,
OIBITHO-KOHCTPYKTOPCKUX TMIPOLECCOB C HedTexumMun u
paboT B 0bnacTH 3HEPro- U WCIO0JIb30BaHEeM 6UOTeXHOIOTUU
pecypcocbeperaronmx CTaHJAPTHBIX MAKETOB
TMPOLIECCOB B XUMUYECKOU ABTOMAaTH3MPOBAaHHOTO
TeXHOJIOTMU, HeTeXUMHN pacuera U
1 OGMOTEXHOJIOTHU TIPOEKTHPOBAHHUS
40 B cpepe opraHvsanyu 1 Hay4HO- IJIaHWpOBaHUe U OCHOBHbIE
TMIpOBe/|eHus] HayYHO- WCC/Ie/[0BaTe/IbCKUI | TIpOBeAeHHe XUMHYeCKue,
HCCe/|0BaTe/IbCKUX U 5KCIIePUMEHTaIbHbIX HedTexuMUyecKue 1
OTBITHO-KOHCTPYKTOPCKUX WCCIeJOBaHUM TI0 OUOTEeXHOIOTUYEe CKHe
paboT B 06/1aCTH 3HEPTO- U SHEpro- u MPOU3BO/ICTBA
pecypcocbeperarliyx pecypcocOepesKeHHI0 U
MPOLIECCOB B XMMHUUE CKOM obecrieueHuIo
TeXHOJIOTYH, HeTeXUMUHN 9KOJIOTHYe CKOU
1 OMOTEXHOJIOTHN 6e30macHOCTH MpH
peanu3aLuu
TEXHOJIOTYeCKOTo
TpoLiecca U aHajIu3 ux
pe3y/bTaToB
40 B c(hepe opraHusaLuu 1 Hayy4HO- TJIaHUPOBaHUe U MHOTO-
TIpOBe/IeHusT HayYHO- WCCTIe/|0BaTe/IbCKUM | TIpoBeZieHNe aCCOPTUMEHTHBIE
WCC/Ie/I0BaTe/IbCKUX U 9KCIIEPUMEHTAJTbHBIX TIPOU3BO/CTBA
OIBITHO-KOHCTPYKTOPCKUX HCCIe/JOBaHHIM TI0 XUMHYeCKOH U
pabort B 00/71aCTH 9HEpro- u SHEpro- U CMEXKHBIX OTpac/eid
pecypcocbeperaronmx pecypcocOepeXxeH’I0 U | TIPOMBIIIJIEHHOCTH
TMPOL{eCCOB B XUMUYe CKOU obecrieueHuI0
TEXHOJIOTMH, HeTeXUMUN 5KOJIOTMYeCKOH
1 GUOTEXHOJIOTHU 6e30MacHOCTH MpU
peanu3aluu
TEeXHOJIOTYeCKOro
TpoLiecca U aHaju3 X
pe3y/bTaToB
40 B chepe opraHu3aLuy 1 Hay4HO- TJIAHUPOBaHUE U TIPOLIECCHI U arapaTsbl
TPOBe/IeHUsI HayYHO- WCC/IeIOBaTe/IbCKUM | TPOBEAEHUE B XMMHUECKOH
HCCIe/|0BaTe/TbCKUX U 9KCIIePUMEHTA/IbHBIX TEeXHOJIOTHHY,
OITBITHO-KOHCTPYKTOPCKUX HCCe/[0BaHUM 10 HedTexyuMuu U
paboT B 06/1aCTH SHEPrO- U SHEpro- u OUMOTeXHOIOr U
pecypcocbeperarormx pecypcochepexeHuto u
TIPOLIECCOB B XUMUYe CKOH obecreueHuto
TEXHOJIOTHUU, HePTEXUMHU 9KOJIOTHUECKOM
1 OUOTEXHOJIOTUH 6e30MacHOCTH MpU
peanu3aluu
TEXHOJIOTHUE CKOTO
mpoLiecca ¥ aHaiu3 X
pe3y/bTaToB
40 B c(hepe opraHusaLuu 1 Hay4HO- cHUCTeMaTH3alysi JaHHbIX | MHOTO-
TIpOBe/IeHusI HayYHO- WCCIeIOBaTeNIbCKUM | /IS COCTaB/IeHUSI aCCOPTUMEHTHBIE
HCCIe/|0BaTe/IbCKUX U 0030pOB, OTUETOB U TIPOU3BO/CTBA

OIBITHO-KOHCTPYKTOPCKUX
paboT B 06/1aCTH 3HEPro- U
pecypcocbeperarormx
TIPOIIECCOB B XUMHUECKOM

Hay4HbIX ITyO/IMKaLuii,
COCTaB/IeHHe OTueTa I10
BBITIOTHEHHOMY
3a/IaHUI0, y4acTHe BO

XUMUYECKOH U
CMEXKHBIX OTpac/iei
MIPOMBIILJIEHHOCTH




TEeXHOJIOTWHU, He(bTeXI/IMI/II/I
1 OMOTEXHOJIOTHUH

BHe/IDEHUU pe3y/IbTaToB

WccneJoBaHUM 1

pa3paboToK
40 B chepe opraHu3alyu 1 HayuHO- CHCTeMATH3aLMs JAHHBIX | TIPOLIECCHI U araparhl
MIPOBE/IEHHsI HayYHO- HCC/Ie[0BATeNIbCKUAN | ISl COCTABJIEHUST B XMMUYECKOH
UCCIIe0BaTebCKUX U 0630pOB, OTUETOB U TEXHOJIOTHH,
OTBITHO-KOHCTPYKTOPCKUX Hay4HBIX MyOIMKaLi, HedTexUuMHUn U
paboT B 06/1aCTH 3HEPTO- U COCTaB/IEHHE OTUETA [0 | OMOTEXHOIOrUU
pecypcocbeperaronmx BBITIOJIHEHHOMY
TPOLIECCOB B XUMUYECKOU 3a/IaHuUIO, y4acTHe BO
TEXHOJIOTUU, He)TeXUMUN BHE/IDEHUU Pe3y/bTaToB
U OUOTEXHOJIOTHH UCC/IeZJ0OBAaHUN U
pa3paboToK
40 B cepe opraHu3aliy 1 HayuHo- CHCTeMAaTH3aLMsl JAHHBIX | OCHOBHBIE
MPOBe/IeHHsI HayYHO- HCC/Ie[0BaTeNbCKUN | [i/is1 COCTaB/IeHNUST XUMHUYECKHe,
WCC/Ie/IOBaTE/IbCKUX U 0030pOB, OTUETOB U HedTexuMUUeCcKre 1
OIBITHO-KOHCTPYKTOPCKUX Hay4HBIX ITyO/IMKaLiA, OMOTEeXHOIOTUYEe CKHe
paboT B 06/1acTH SHEPro- u COCTaB/IEHHE OTYETA [10 | MPOU3BOACTBA

pecypcocbeperarommx
TIPOIIECCOB B XUMHUECKOM
TEXHOJIOTUU, HeDTEXUMUU
¥ OMOTEXHOJ/IOTMH

BBITIOJIHEHHOMY

33/JaHUI0, y4acTHe BO
BHe/[PeHUH pe3y/IbTaToB

WCC/Ie0BaHuHN 1
pa3paboToK

2.2,

ITepeuens npogecCHOHANBHBIX CTAaH/JAPTOB, CO0THeceHHbIX ¢ OITOIT

[Tepeuenn I1IC, cootHeceHHbix ¢ OIIOIl B COOTBETCTBUM C peecTpoM IMpo¢eCcCHOHANTbHBIX

CTaHJapToB  (TlepeyHeM  BU/IOB

rpodeCccroHanbHOM

JlesTe/TbHOCTH),

pa3MellleHHOM  Ha

Crerjanv3vupoBaHHOM canTe MUHHMCTepCTBa TpyJa M coLuaabHOW 3amuthl Poccuiickont depepanyu

«[IpodeccroHanbHbie  CTaHAAPTHI»

(http://profstandart.rosmintrud.ru),

ripoeccroHanbHOM eITeTbHOCTU BhITTY CKHUKOB.

COOTBeTCTByeT 0bmacTu(sm)

Tabma 2.2.1

Kop u OTd TD
HaumeHoBaHue I1C OBEHE YPOBEHb
KoJ| HauMeHOBaHHe yp HauMeHOBaHUe KoJ (moaypoBeHb)
KBa/TMpUKALUH
KBa/TM(PUKaIuu
A3 AHanuThueckas E AHanmuThueckas 6 AHanuTthueckas E 6
3anuckKa 3arurcKa 3anmckKa
TexHnueckas
40.044 Crieyjpauct
ToAieprKKa
T10 Hay4HO- HAVIHO Onpezenenve
TeXHUUeCKUM v . XapaKTepUCTHK
TeXHHUe CKOH
pa3paboTkam u CBIPBS 151 A/01.
A pa3paboTKu u 6 6
WCTIBITaHUSM . TIPOU3BO/ICTBA 6
WCTIBITaHUIA HOBBIX
MOJIMMEePHBIX HaHOCTPYKTYPHPOB
TIOJTUMEPHBIX
HaHOCTPYKTYPHUPOBaH aHHBIX MaTepUasoB
HaHOCTPYKTYPHUPOB
HBIX I1JIEHOK
AHHBIX TUIEHOK
[TpumeHeHne
HOBBIX METO/IOB
MOy YeHu s,
WCTIBITAaHUS U
OLIeHKH A/02. 6
TTOTPeOUTETECKIX 6
CBOWCTB
TI0JIMMePHBIX
HaHOCTPYKTYPHUPOB
aHHBIX TJIEHOK

BosmooicHble HaumeHoB8aHUsA 0onxcHocmell, npocpeccull U3 npoheccuoHaAbHbIX CMaHOapmos (CM.
mabauyy 2.2.1), OT®, T komopbix 8bideneHbl HI'TY 0aa camocmosimenbHo popmupyembix T1K:
40.044 CrienMaauCT TO HAyYHO-TEXHUUECKHWM pa3paboTKaM M HCTBITaHUSM TOMMePHbIX

HaHOCTPYKTYPUPOBAaHHBIX TJ/IEHOK:
— UHJHCeHep-1abopaHm, UHiceHep.
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3. TPEBOBAHMUSA K PE3Y/IbTATAM OCBOEHMNSA ITPOI'PAMMBbI

3.1 OueHka c)OpMUPOBAHHOCTH KOMIIETEHI[MM BK/ItOUaeT B cebsi:
- TeKyLIUH KOHTPOJIb YCIIeBaeMOCTH;
- TIPOMEXXYTOUHYIO aTTecTalyio 00yJaroLuxcs;
- TOCY[apCTBEHHYH UTOTOBYIO aTTeCTaL|1I0 BbITYCKHHUKOB.

Teky11i1 KOHTPOJIb ¥ TIPOMEXXYTOYHAs aTTecTalys Mo AUCLMIIMHAM U NPaKTUKaM MPOBOAUTCS Ha
OCHOBe 0a/ITbHO-PEUTHHTOBOW CHCTeMbl. @OPMbI IPOMEKYTOYHOM aTTeCTALUK 00YJarOIMXCS TI0 KaXKA0M
JUCLIUTITMHE OTpefiesisitoTcsl yuebHbIM TiaHoM. [IpaBu/ia arTecTalyy 1Mo JUCLIMIUIMHAM OTIpe/ie/isiioTCs B
pabourx mporpamMMax ¥ JIOBOASTCS A0 CBefleHHs 00yuaroL[uXCs B TeueHHe TMepBOro Mecsra M3y4eHHs
JVCLIUTIMHBI.

st arrectaip 00y4aroMxcsl HA COOTBETCTBUE MX TIePCOHATBHBIX JOCTIKEHHI TpeboBaHUSIM K
pe3ynbTaTaM OCBOeHMsi oOpa3oBaTe/lbHOM IpPOrpaMMbl CO37alOTCS OLeHOUHble Marepuanbel B (hopme
(OHZIOB OLIEHOUHBIX CPEZICTB, KOTOPbIe MOT'YT BKJ/IOUATh TUTIOBBIE 3afIaHUs], KOHTPOJIbHbIE PabOTHhI, TECTHI
Y Ipyrvie MeTO/Ibl KOHTPOJIsI, TIO3BOJISIOLLMe OL[eHUTh C(hOPMUPOBAHHOCTH NPUOOPeTeHHBIX KOMITIETEeHL[H.
OtleHOUHBIe MaTepuasbl pa3pabaThIBalOTCS U YTBEP)KAAIOTCS KaderpaMu, 0becrieunBaroIiMi YaeOHbIN
npotiecc 1o obpasoBare/ibHOI ITpOrpaMme.

3.2 OIIOII BkmoyaeT B cebsi camocTositenbHO oripefenieHHbie HI'TY opHy v Heckonbko TIK,
chopMHpOBaHHbIe HMCXOAS U3 HarpaB/eHHOCTH (Mpodust) MporpamMmbl, Ha OCHOBe MpO(deCcCHOHaIbHbIX
CTaH/]apTOB, COOTBETCTBYIOIIUX MPOheCcCUOHaNIbHON /1esiTe/IbHOCTH BBIMYCKHUKOB, YKa3aHHBIX B Tabsuie
2.2.1

3.3 IIpodeccuoHanbHble KOMITeTEHLIUH, a TaKxe VH/IUKaTOPBI yYHUBEPCaJIbHbIX,
ob1eripodeccroHanbHBIX M MPOGheCCHOHATBHBIX KOMITETeHIMd C(OpPMYyIMPOBaHbI Ha OCHOBE aHa/M3a
TpeOOBaHUH, TMperbsB/IseMbIX K BBIMTYCKHUKAM Ha pbIHKe TpyJa, 0000LjeHUs OTeyeCTBEHHOTO U
3apy0e)KHOTO OTbITa, TIPOBeAEHHUS KOHCY/IbTAL[MM C BeAylUMMH PpaboTojaressiMi, 00beArHEeHUSIMU
paborozaresneli oTpaciu, B KOTOPOM BOCTPeOOBaHbI BHITY CKHUKH.

3.4 Pe3ynbratel oOy4eHusi 10 [AUCLUUIUIMHAM (MOAY/ssM) U TIPaKTHKaM COOTHECEHbI C
yCTaHOB/IEHHBIMH B IporpaMMe OakasiaBpyata MHAWKAaTOPaMH /I0CTYDKEeHHS KOMITe TEeHLWI:
- yHMBepcasibHble W 001iernpocdeccruoHanbHble KOMITeTEHLIMH BBIMTYCKHUKOB M WHUKATOPbI UX
nmoctkeHus (tabmmia 3.1.1);
- mpodeccuoHanbHble KOMIETeHL[UM BBIMTYCKHUKOB M WMHAMKATOPbl MX AOCTWKeHUs (Tabsuia
3.1.2);
- 93Tanbl GopMHUPOBaHUS KOMITETEeHLMI BbITTyCKHUKA (Tabmuia 3.1.3).

3.5 COBOKYITHOCTb 3arylaHUPOBAaHHBIX pPe3y/IbTaToB O00yueHWs 1O JUCHUIUIMHAM (MOAY/sAM) |
npakThKaM obecrieuriBaeT (OPMHUpPOBAHME Y BBITYCKHUKA BCeX KOMIIETEHIIUH, YCTaHOBIEHHBIX
rporpammoii 6akanaBpuara.

TocyapcTBeHHAst UTOTOBAsl aTTeCTal[|sl BK/IIOYaeT B Celst:
- TlogroroBka K rpoije/iype 3aliyThl U 3all{UTa BbITYCKHOW KBaTM(PUKALIMOHHON pabOoTHI.
TpeboBaHUsI K COfiep>KaHUIO, 00BEMY U CTPYKType BBIMTYCKHOM KBaJU(PHUKALIMOHHON pPabOTHI
onpeJiesitoTCs MPOrpaMMOM TOCyZapCTBEHHOW UTOTOBOM aTTeCTaljuu.
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YHI/IBepCHJIbeIE H 06H.[EHPO(I)ECCI/IOHHJIBHBIE KOMIIETEHIIUN BbLINMNYCKHUKOB MW HHAHUKATOPbI HX

JAOCTH)KEeHHA
Ta6muna 3.1.1
HaumenoBaHue KO}Z[ U HAUMEHOBaHHe I/IH]Z[I/IKHTOPBI KOMHETEHHI/lﬁ
Kareropuu (rpynmnsi) KOMIIeTeHIIMH
KOMHETEH].‘I/Iﬁ BBIITYCKHUKA

YHuegepcanbHble KomnemeHyuu (YK)

CucremMHoOe U
KpUTHUUeCKoe
MBIIIIIeHUe

YK-1 CriocobeH 0Cy111eCTB/ISATh TTOUCK, KPUTHUECKUI aHa/INu3 ¥ CUHTe3 UH(GOPMAaLMH, IPUMEHSITh

CHICTEMHBIH MOAXO0] [isi

eIIeHWs ITOCTaB/IeHHbIX 3a/1da4

YK-1.1 3naet npuHUmIbI cbopa, otbopa 1 06061eHHs] UHHOPMALIIH.

YK-1.2 YMeeT COOTHOCUTb Pa3HOPOJHbIE SIBJIEHUS] U CUCTEMATHU3UpOBaTh
VX B paMKax W30paHHBIX BU/IOB MpodeCcCcrOHANbHOM /IeSITeIbHOCTH.

YK-1.3 VIMeeT npakTHUeCKHH OMBIT pPaboThl ¢ UHPOPMALOHHBIMU
VCTOYHHKaMH, NH(HOPMALIMOHHBIMUA TEXHOJIOTHSIMH, OTBIT HAYYHOTO
TIOUCKA, CO3/IaHUSI HAYYHBIX TEKCTOB.

Pa3pabotka u
peas3anyst IPOEKTOB

YK-2 CriocobeH oripeie/iAiTh KPyT 3ajiau B paMKaX MOCTAB/IEHHOH 1[eJTH U BBIOUPATh OMTUMAaJTbHbIE
Cr0COObI UX PeLIeH s, UCXO/s U3 [eHCTBYIOIIUX MTPAaBOBLIX HOPM, UMEIOLIUXCS PeCYPCOB U

OrpaHHUYeHUN

YK-2.1 3HaeT He0OXOAUMBIE [ijisl OCYLLECTBJIEHHS MPOQeCCUOHATBHON
JlesiITeJIbHOCTH [1PaBOBble HOPMBI.

YK-2.2 ¥MmeeT ornpefiesiTh KPYT 3aJja4 B paMKax U30paHHBIX BU/IOB
npoeCCHOHANTBbHOM AesTeNIbHOCTH, TI/IAaHUPOBaTh COOCTBEHHYIO
JlesiTeJIbHOCTh UCXO/s1 U3 UMEIOILMXCSl peCypPCOB; COOTHOCUTBD IJIaBHOE U
BTOPOCTETNEeHHOe, pelllaTh MMOCTaB/IeHHbIe 33jau B paMKaX U30paHHbIX
BUJIOB ITpodeCCOHAIBHOM JlesiTe/IbHOCTH.

YK-2.3 CriocobeH nmpuHUMAaTh ONTHMa/IbHbIE SKOHOMUYECKUE U
yTIpaBieHYeCKHe PeleHus], ICXOZs U3 UMEIOIINXCsl peCyPCOB U
OrpaHHUUeHUN

KomanHast pabora 1
JU[IEPCTBO

YK-3 CriocobeH oCyIIeCTBISTh COLMAbHOE B3aUMOZIEMCTBIE U Pean30BbIBaTh CBOIO POJIb B

KOMaH/ie

YK-3.1 3Haet pa3nuyHbIe IPUEMBI U CITOCOOBI COL[UATM3ALUM JTMYHOCTH U
COLIMA/IbHOTO B3aUMO/IeCTBHSL.

YK-3.2 YMeeT CTPOUTh OTHOLLEHUS C OKPY>KAIOLUMU JTFOABMH, C
KOJI/IeraMHu.

YK-3.3 VIMeeT npakTHueCKHi OTBIT yuacTHs B KOMaH/IHOH paboTe, B
COLMA/IbHBIX MTPOEKTaX, pacrpe/ieieHNs pojiell B yCJIOBUSIX KOMaHJHOTO
B3aMMOZENCTBUS.

KommyHuKaius

YK-4 CriocobeH 0CyIIecTBIIsATh Je/I0BYF0 KOMMYHHKALMIO B YCTHOW M ITUCbMeHHOH (opmax Ha

rOCyapCTBEHHOM f3bIKE

Poccuiickoit @esepariun 1 nHOCTpaHHOM(bIX) si3bIKe(ax)

YK-4.1 3Haet nuTepatypHyto GopMmy U HYHKIMOHAIbHbIE CTUIH
TOCyZIapCTBEHHOTO (PyCCKOTO0) sI3bIKa, OCHOBBI YCTHOUM U MTMCEMEHHOM
KOMMYHHKAIIMM Ha roCyapCTBeHHOM (PyCCKOM) MHOCTPaHHOM(bIX)
si3bIKe(ax).

YK-4.2 YMmeeT BbIpa)kaTb CBOM MBIC/I Ha TOCYJapCTBEHHOM (PYCCKOM) U
WHOCTPaHHOM(bIX) 53bIKaX B /IeJIOBOM OOLIEHUH.

YK-4.3 VImeeT TipakTHue CKUY OITBIT COCTaB/IEHHs TEKCTOB Ha
rOCy/lapCTBEHHOM (PYCCKOM) ¥ MHOCTPaHHOM(BIX) SI3bIKAX, OTBIT NTepeBoja
TEKCTOB C MHOCTPAHHOTO(bIX) s13bIKa(0B) Ha rOCyapCTBEHHBIN (PyCCKuUit),
OITIbIT TOBOPEHUS Ha TOCY,apCTBEHHOM (PYCCKOM) ¥ MHOCTPaHHOM(bIX)
AI3bIKaX.

MeXKynbTypHOe
B3aMMO/leiicTBue

YK-5 CriocobeH BOCITPUHUMATh MEXKY/IETYPHOEe pa3HooOpa3ue 001[ecTBa B COL[UAIbHO-
HICTOPUUECKOM, 3TUYECKOM U pUI0CcoCKOM KOHTEKCTax

YK-5.1 3HaeT oCHOBHbIEe KaTeropuu ¢hunocodru, 3akoHbl UCTOPHUECKOTO
Pa3BUTHS, OCHOBBI MEXXKYJIBTYPHOW KOMMYHHKAL[UH, TIPOSIB/ISIET
YBa)KUTEJIbHOe 1 OepesKHOe OTHOIIeHNE K UICTOPHUEeCKOMY HaCIefu0 1
KYJ/ILTYPHbBIM TPaJULIMSIM.

YK-5.2 YMeeT BeCT KOMMYHUKALUIO C [Ipe/ICTaBUTE/SIMU UHBIX
HaILMOHANTBLHOCTeH U KOH(eCCuii ¢ cobMoieHneM 3THYEe CKUX U
MeXXKY/IbTyPHBIX HOPM, ZIeMOHCTPUPYET ToJiepaHTHOEe BOCTIpUSITHE
COLMA/IbHBIX U KY/JBTYPHBIX Pa3/IMuni.

YK-5.3 VIMeeT MpakTHUeCKUH OMBIT aHa/mu3a GuiocoCKux,
WCTOPUUECKUX (PaKTOB, Pa3BUTHS Ky/bTypbl, FOCY4AaPCTBEHHOCTH U
COLMA/TBbHO-TIOJIMTHYECKUX SIBJIEHUH, CO3HATeTbHO BBIOMPAeT LIeHHOCTHBIE

OPUEHTHPbI U FPaKJAHCKYIO MO3ULIUIO.
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Camoopranusauus u
camopasBuTHe (B TOM
Yucsie 30pOBbe-
cbepexxeHue)

YK-6 CriocobeH ympape/siTh CBOMM BpeMeHEM, BHICTPAaUBaTh U PeaM30BbIBATh TPAEKTOPHIO
CaMOpa3BUTHsI HA OCHOBE TIPUHIIUIIOB 00pa30BaHMsl B TeUeHHe BCel JKU3HU

YK-6.1 3HaeT OCHOBHbIe MTPUHLUIIBI CAMOBOCIIUTaHUS U
camoo6pa3oBaHusi, MPoheCCHOHATLHOTO U TMYHOCTHOTO Pa3BUTHS,
WCXOJIsl M3 TANOB KaphePHOT0 POCTa M TpeDOBaHHUI PhIHKA TPYAA.

YK-6.2 ¥MeeT ry1aHUpPOBaTh CBOe pabouee BpeMst U BpeMsi JIjIst
camopasBuTus, (hOpMy/IHpoBaTh LjeJIM TUMYHOCTHOTO U
npod)eCCHOHAIBHOTO Pa3BUTHS U YCJIOBUS MIX JOCTHIKEHHS], ICXOZS U3
TeHJIeHIUI pa3BUTUs 06/1acTU TIPOdeCCUOHANBHOM [IeSITeTbHOCTH,
WHJMBU/IYa/IbHO-TUYHOCTHBIX 0COOEHHOCTeH.

CamoopraHu3aius 1
camopasBuTue (B TOM
YuCIie 370pOBbe-
cbepeskeHue)

YK-7 CriocobeH nofiiep>X1BaTh JAO/DKHBIN YPOBeHb (hU3MUeCKOM MOAT0TOBIEHHOCTH JIIst
obecrieueHust MOTHOLIEHHOM COLMAIBHON U ITPO(eCcCHOHAIbHOM /IeSITeIbHOCTH

YK-7.1 3HaeT 0CHOBBI 3710pOBOT0 06pa3a »KU3HH, 30pOBbecheperarux
TeXHOJIOTUM, pU3NUeCKON KY/IbTYPHI.

YK-7.2 YMeeT BbINOMHATh KOMIL/IEKC (hU3KYIBTYPHBIX YITPA)KHEHU.

YK-7.3 ViMeeT npakTHueCKUHA OMBIT 3aHITHI (Pr31UeCKOM KylnbTypOH.

Bbe3onacHocTh
JKU3HeesI TeIbHOCTH

YK-8 CriocobeH co3/aBaTh U TIO/I€P>KUBATH B TIOBCEHEBHOM )KU3HU U B MPOGheCcCHoHaTbHOR
JlesiTeNIbHOCTH ©e30MacHbIe YCI0BUS )KU3HEIesITe/IbHOCTH JIJIsl COXPaHEeHHs IIPUPOIHON Cpeabl,
obecrieueHus1 yCTOWYMBOTO pa3BUTHs 00IIeCTBa, B TOM UMCJIe TIPU YIPO3€e U BO3HUKHOBEHUH
ype3BblYaliHBIX CUTYalUi ¥ BOEHHBIX KOHGIUKTOB

YK-8.1 3HaeT 0CHOBbI 6€30MAaCHOCTH >KU3HEEATETbHOCTH, UMEeT
TpeJicTaB/eHHe 0 criocobax co3zaHus 6e30nacHbIX yCI0BUH,
obecrieunBarOIIMX YCTOWYMBOe pa3BuUTHe 00IecTBa B
ripodeCCOHATBLHON U TTIOBCEIHEBHOU [IeATe/IbHOCTH U COXpaHeHHe
TIPUPOZHOM Cpefbl.

YK-8.2 ¥YMmeeT npuMeHsITh B TIPO¢eCCHOHATBLHOM 1 TIOBCEAHEBHOM
JlesITeIbHOCTH METOAbI 3aIlUThI OT OMAaCHOCTEH, B TOM UKC/Ie TIPH yTpo3e U
BO3HUKHOBEHHUM Upe3BbIYalfHBIX CUTYalUi ¥ BOEHHBIX KOH(JIUKTOB, U
crocobel obecreyeHyst 6e30MaCHbIX YCIOBUH KU3HEeSITeTbHOCTH.

YK-8.3 BiiasieeT HaBbIKAMU OKa3aHUsi IePBOM MMOMOILY OCTPaJaBILIKM.

MNHkno3uBHas
KOMITETeHTHOCTb

YK-9 CriocobeH ucrosnb30BaTh 0a30BbIe AeheKTo/IornueCcKye 3HaHUsA B COL[UA/TbHON U
ripodeccroHabHON cdepax

YK-9.1 NmeeT nipesicTaB/ieHye O TIPUHLUIAX YHUBEPCAILHOTO Au3aiiHa
JJIs1 MICTI0/Ib30BaHUsI B COLIMAJIbHOM U NpodeccuoHanbHOM cdepax

YK-9.2 BriageeT ocHOBaMM KOMMYHHUKALMU C JIULJAMU C OTPaHUYEHHBIMU
BO3MOXKHOCTSIMHU 3J0DOBBSI U MHBAJIMIHOCTBIO C YUETOM HO30JIOTHH

OKOHOMMYECKast
KYJIBTypa, B TOM UHCJIE
¢mHaHCOBas
rpaMOTHOCTh

YK-10 Criocob6eH npuHUMaTh 000CHOBaHHbBIE SJKOHOMUUECKHE PEIIEeHHs B Pa3/IMUHbIX 006/1acTsIX
JKU3He/lesITe/IbHOCTH

YK-10.1 IToHrMaeT 0CHOBBI (PyHKLMOHMPOBAHKSI XO3SIMCTBYFOIL{X
CyOBeKTOB, pery/IMpoBaHus 1 YIIPaB/IeHHs UX [esaTe/IbHOCThIO; CIIoCcoOeH
MPUHUMaTh 000CHOBaHHbIE SKOHOMHUUECKHE PeIlieH!s] B pa3/IMUHBIX
00/1aCTAX JKU3HEJeATeTbHOCTH

YK-10.2 TIpuMeHsIeT METOAbI TMUHOTO SKOHOMUYECKOTO U PHAHCOBOTO
TJTAaHUPOBAHUS AJIS1 TOCTYKEeHHS TeKYILIMX U I0JITOCPOYHBIX (PMHAHCOBBIX
Lenel, ucnonb3yeT GUHAHCOBbIE UHCTPYMEHTHI [1/1s1 yIIpaBIeHus
JIMYHBIMU (prHAHCAMU (JIMUHBIM OIO/[)KETOM), KOHTPOIUPYET COOCTBEHHbIE
JKOHOMMUECKHe 1 (DMHAHCOBBIE PUCKHU

[pakpaHCKast TO3ULs

YK-11 CriocobeH ¢popMUpOBaTh HETEPIIMMOE OTHOLIIEHHE K TIPOSIBJIEHUSIM 3KCTPEMU3Ma,
TeppopH13Ma, KOPPYILIMOHHOMY M0BeJIeHUIO 1 POTUBO/ENCTBOBATh UM B po(heCcCroHaNIbHON
JlesiITeJIbHOCTU

YK-11.1 3HaeT CyL[HOCTb KOPPYIILIUH, SKCTPEMH3Ma U TepPOPU3Ma, UX
BpeZ, /7151 IMYHOCTH, 00I1leCTBa U FOCYAApCTBa; POCCUHMCKYIO MONUTUKY U
3aKOHOZIaTe/bCTBO 110 MPOTUBO/ENCTBUIO KOPPYIILIMK, SKCTPEMU3MY U
TeppOpU3MYy; 0CO3HaeT OTBETCTBEHHOCTh 3@ TePPOPUCTHYECKUE,
5KCTPEMHCTCKHE /IefiCTBUSI M KOPPYIILIMOHHBIE TIPAaBOHAPYIIEHHUs

YK-11.2 BelpakaeT HeTepl¥MOe OTHOLLIEHUE K IIPOSIBJIeHHUsIM KOPPYIILMH,
5KCTpeMM3Ma M TeppopyU3Ma U MPOTUBOAEHCTBYeT UM B
ripodhe CCUOHA/ILHON AeATelbHOCTH

ObwenpogeccuoHaibHble komnemeHyuu (OIIK)

EcrectBenHO-HayuHas
MOATOTOBKA

OIIK-1 CnocobeH n3y4aTb, aHaIM3UPOBATh, UCI0/IH30BaTh MEXaHU3Mbl XUMHUUECKUX PeaKLUi,
TIPOUCXOASIINX B TEXHOTOTHUECKUX ITPOLieccax M OKpY’KarollleM MHpe, OCHOBBIBAsiCh Ha 3HAHUSIX O
CTPOEHMH BellleCTBa, IPUPO/ie XUMUYeCKOHN CBSI3U U CBOMCTBAX Pa3/TUUHBIX K/IaCCOB XMMUUECKUX
3/IeMEeHTOB, COe/JUHEHNH, BEIIeCTB M MaTeprasioB

| OIIK-1.1 3HaeT OCHOBBI CTPOEHUs BellleCTBa, MTPUPO/IbI XMMUYe CKOU
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CBSI31 Y CBOMCTBA Pa3/IMYHBIX K/1aCCOB XUMUUYECKUX 3/IEMEHTOB,
COE,ZLI/IHEHI/II‘/JI, BeIeCTB U MaTepraioB

OIIK-1.2 3HaeT MexaHU3MbI U 3aKOHOMEPHOCTHY MPOTeKaHUsI XUMUYeCKUX
peaxwyii, MPOUCXOASIIUX B TEXHOJIOTMUECKUX MPOoLjeccax U OKpysKarolleM
MHpe B paMKax NpodeCcCHOHaIBHOM AesTelbHOCTH

OIIK-1.3 ¥Ymeer 1cI10/1630BaTh 3HaHUS O CTPOEHUHM BelljeCTBa U NpUpPOZe
XMMHYECKOU CBSI3U Pa3/IMUYHbIX XMMUYeCKUX COeJUHeHUH [i/1sl TIOHUMaHHs
CBOMCTB MaTepyasoB 1 MeXaHU3MOB XHMHUeCKHX ITPOLieCCOoB,
MIPOTEKAIOUNX B OKPY>KaIOI[EM MHpe

OIIK-1.4 Ymeet n3yyarb ¥ aHa/IM3UPOBATh CBe/leHHsI O MexaHU3Max
XMMHUYEeCKUX peakLiyi, IPOUCXOJALMX B TeXHOIOTMUeCKUX MpolLieccax C
yueToM 0COOeHHOCTel XMMHUUeCKHX 3eMeHTOB U UX COeJUHeHHUH,
BeIlleCTB ¥ MaTeprasIoB C Lie/Ibl0 TOHMMaHUs OKpY’Karolllero Mupa u
sIBJIEHUH TIPUPO/IbI TIPH TTPOBeZIeHNH HayYHO-UCCIIe0BaTeTbCKUX PaboT 1
pelIeH|H 33/1au B TPOdeCCHOHAIBHOMN JlesiTe/TbHOCTH

OIIK-1.5 Bnazeer meTofaMy NpoBeJieHUs] aHa/iM3a ChIpbsl, MaTepUasioB U
TOTOBOM NPOAYKIIMH, OCYIL|eCTB/IEHUSI OLIeHKU Pe3y/bTaToB aHa/lIu3a

I[MpodeccronanbHast
METOZI0JIOTHsI

OIIK-2 CriocobeH UCron

b30BAaTh MaTeMaTuuyeckKue, Cl)I/I3I/ILIECKI/I€, ('l)I/I3I/IKO—XI/IMI/ILIECKI/Ie, XUMHUYeCKHue

MeTO/bI /i pelleHud 3a/4d4 HpO(Zl)ECCI/IOHaHLHOﬁ AeATe/IbHOCTHU

OIIK-2.1 3HaeT MaTeMaTriueckue, pusnueckre, GU3NKO-XUMHAYeCKe U
XUMHUYeCKHe MeTO/bl, TIpUMeHsieMble /11 PellieHus 3a/ia4 B obactut
XVMHUECKOH TeXHOJIOTUH, HeTeXUMUU U OMOTEXHOJIOTUH

OIIK-2.2 ¥Ymeer pelluarb XMMUKO-TEXHOJIOTUYECKHE 38[,aUu C
WICI10/Ib30BaHEM MaTeMaTh4yeCcKUX, pu3nyeckKrux 1 (pr3nKo-XUMHuUeCKHUX
MeTOZI0B

OIIK-2.3 YMeeT peliaTh CTaHjapTHBIE MPodeCCHOHATBHBIE 3a7laud C
MPUMEHEHUEeM eCTeCTBeHHOHAYUHbIX W 00II[eMH)XeHEePHbIX 3HaHHH,
MeTOJ,0B MaTeMaTU4yeCKoro aHain3a U MOJ|efIMpOBaHus; yMeeT IIPUMEeHSThb
MaTeMaTHyeCKUM arrapar U coBpeMeHHble H(POPMaIL[IOHHbIE TEXHOJIOTUU
JIs1 CO3[jaHUsT MaTeMaThueCKUX MoZesiell XUMUKO-TeXHOIOT e CKUX
006BeKTOB 1 000CHOBBIBATH BEIOOD PACUETHOW MOJIEJIH

Apanranms K

OIIK-3 CriocobeH oCy1ieCTBATh IpodeCCHOHANBHYIO esITe/TbHOCTD C YUeTOM 3aKOHOAATEe/IbCTBA

TIPOM3BOZCTBEHHBIM Poccuiickoii @efepaliiy, B TOM unciie B 001aCTH S5KOHOMUKH U 9KOJIOTUU

YCIOBUSAM OIIK-3.1 3HaeT [elCTBYIOLIYIO0 CUCTeMY HOPMaTUBHO-TIPABOBBIX aKTOB, B
TOM UHCJ/Ie B 06/1aCTH SKOHOMHUKH W SKOTIOTHH, HEOOXOAUMBIX JJIst
oCylleCcTB/IeHUsl TpodeCCUOHANBHOM [1esITe/IbHOCTU
OIIK-3.2 YMeeT UCII0/Ib30BaTh [|eMCTBYIOIIIEe HOPMaTUBHbIE [TPABOBbIE
aKThl M TEXHUUECKYH0 JJOKYMEHTALUIO [TPY pelleHnH 3aaq
rpocheCCUOHATLHOM IesTeTbHOCTH

WudopmarioHHo- OIIK-4 CriocobeH NoHMMaTh IIPUHLIUIILI PAOOTHI COBPEMEHHBIX MH(GOPMALMOHHBIX TEXHOJIOTHN U

KOMMYHUKal|UOHHbIe WCII0/Ib30BaTh UX /IS pellleHust 3a[a4 NpoeCcCUOHAbHOM /1esITeIbHOCTH.

TEeXHOJIOTUH [IJIAA OTIK-4.1 3HaeT MPUHLMITEI pabOTHI COBPEMEHHBIX MH()OPMAIMOHHBIX

ripodhecCOHATBEHON TeXHOJIOTW ¥ MMPOrPaMMHBIX CPe/ICTB, B TOM UHCJIe OTeUeCTBEeHHOTO

JlesiTe/IbHOCTH TIPOM3BO/CTBA

OIIK-4.2 YmeeT MpUMeHsITh COBpeMeHHbIe UH(POPMaLMOHHO-
KOMMYHHKAI[IOHHBIE TeXHOJIOTVY U TIPOTPaMMHBIe CPeJCTBA /ISl PeIeHust
3a/iau poeCcCUOHAbHOM [IeSTeIbHOCTH € COO/TI0/IeHHeM HOpM
nH(OpMalMOHHOHN 6e30MacHOCTU
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Hpocbeccnonam;nme KOMIIETEHIIMH BBINTYCKHHUKOB U HHAUKATOPBbI UX JOCTH)XXKEHUA

Tabmura 3.1.2

Ko u HaiMeHOBaHHe

Koa n
O0BexT uM 00/1acTh HHJ/IMEHJ:(‘)BHHI/IE HHJKATOpa
3apaua I1]] . JIOCTYDKeHUs OoTo TP OcHoBaHue
3HaHUSA npogecCHOHATHHOI .
MoA—— npogeCCHOHATBHOM
KOMITeTeHIIMH
n“3y4yeHHe Hay4yHo- MHOTO- ITK-1 Criocoben IIK-1.2 ¥Ymeer AHanmuTHue cKast AHanuTthueckas A3 Ananuthueckas
TeXHUYe CKOU aCCOpPTUMEHTHbIe OCYILIeCTBISTh aHa/M3MpoBaTh 3ammckKa 3amrcKa 3ammcKa
HH(OopMaLi, TIPOU3BO/ICTBA rpo¢eCCUOHAIBHYIO | [esITeIbHOCTh
0TeUeCTBEHHOI'O U XUMIUEeCKOU 1 ZesITeIbHOCTD C MpeNpUITUNA U
3apy6e)KHOTro OIbiTa CMeXXHBIX OTpacjei y4eToM OpraHu3aLui
10 TeMaTHhKe TIPOMBIILJIEHHOCTU pervoHaabHbIX npo¢uIbHON
HcCceJOBaHUS 0COOeHHOCTeH U 0Tpac/v CBOEro
rorpebHOCTEH pervoHa.
pabotoparesieit T1IK-1.1 NmeeT AHanutuyeckas AHanuThueckas A3 AHanuTHuecKast
npejicTaB/eHye 06 3anmcka 3armcka 3anmcka
0C00EeHHOCTSX
peruoHanIbHOr0
pa3BUTUS U 3HaeT
crierprKy pbIHKa
TpyZa B obmactu
ripodecCcOHaNIBbHON
JlesiTeNIbHOCTH.
ITK-2 CriocoOHOCTh TIK-2.2 YmeTb AHanutuyeckast AHanuThueckas A3 AHanuTuueckas
OCyIeCTBJ/IATH OpPraHM30BbIBATb U 3arucKa 3arucka 3armckKa
TIPOEKTHYIO KOODAWHHPOBATh
JleATebHOCTDb Ha paboTy yuaCTHHKOB
BCeX 3Tarax TIpoeKTa
JKU3HEHHOI'O LIUKJ/Ia T1IK-2.3 YmeTb AHanmutuyeckas AnHanuTtHueckas A3 AHanuTHuecKas
npoekTa OTpeJie/siTh 3arcKa 3aIcKa 3arcKa
Heo0XoUMbIe
Pecypchl Ajist
peanu3aryu
TIPOEKTHBIX 3a/ia4
TIK-2.1 ¥YmeTb AnHanuTtnueckas AHanmuTtnye ckast A3 AHanuTHuecKast
OTpeJessiTh 3arrcKa 3arMcKa 3arMcKa

npobsieMy U CriocoObI
ee pelleHus B
MPOEKTe
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ITK-3 Criocobex
OCYyIIeCTB/IATEH COOP,
CUCTeMaTH3aluio U
aHa/IM3 Hay4YHO-
TeXHUYeCKOU
nHbopMaLIu
OTEeueCTBEHHOTO U
3apy6e)KHOro OIbiTa
10 TEMaTHKe
WCCIIeJOBaHNs

[IK-3.3 Ymeer TexHnueckas Onpepnenenvie 40.044 Criequanuvcrt 1o
TIPOBOJUTE TIOWCK ToJiiep>KKa Hay4yHo- XapaKTepPUCTHK ChIPbSI Hay4YHO-TeXHHUEe CKUM
vHOopMalLiK B TeXHUUeCKON 7SI TIPOU3BOZICTBA pa3paboTkam u
3/1eKTPOHHO- pa3paboTKu 1 HaHO- WCTTBITaHUSM
6UbIMOTeUHBIX WCITBITAaHUH HOBBIX CTPYKTYPHUPOBAHHBIX TTOJTAMEPHBIX HaHO-
cucTeMax M Jpyrux TIOJTUMePHBIX HaHO- MaTepuasoB CTPYKTYPHUPOBAHHBIX
HayKOMeTpHuueCKHUX CTPYKTypPUPOBaHHBIX TI/IEHOK,

CUCTeMax 10 TeMaTH- | TUIEHOK AHanuTtnueckas

Ke MCC/Ie/|0BaHuUs 3anucKa

[IK-3.1 3HaeT TexHuueckas Onpepenenuve 40.044 Criejpaivcrt 1o
OCHOBHbIE ToJ/iep>KKa Hay4yHo- XapaKTepPUCTHK ChIPbS Hay4HO-TeXHUUEe CKUM
VICTOUHWKHU W METOJbI | TeXHUYEeCKOU Ji/1d IPOU3BO/CTBA pa3paboTkam u
TOJTyYeHHsT HayuHO- pa3paboTKu u HaHO- WCTTBITaHUSIM
TeXHUUeCKON WCIIBITAHUNA HOBBIX CTPYKTYpPHPOBAHHBIX TOJIMMepHBIX HaHO-
vH(opMaLuK B TO/TMMepHBIX HaHO- MarepHasoB CTPYKTYpPHUPOBAHHBIX
006s1acTH TeOpeTUYec- | CTPYKTYpPUPOBAHHBIX TI/IEHOK,

KO ¥ TIPUK/IaZHOM TIJIEHOK AnHanvtuueckas
XUMUH, SHEPTo- U 3anucKa
pecypcocbepexxeHust

B XUMHYeCKOU

TeXHOJIOTUH,

HepTeXuMHUN 1

OUOTeXHO/IOTUU

[IK-3.2 YmeeT TexHuueckas Onpepenenuve 40.044 CrieLjpanucrt 1o
aHa/IM31pOoBaTh, ToJ/iep>KKa Hay4yHo- XapaKTepPUCTHK ChIPbS Hay4HO-TeXHUUEe CKUM
obpabarbIBaTh 1 TeXHUYeCKOU U151 TIPOM3BOZICTBA pa3paboTkam U
CUCTeMaTHU3HUPOBAaTh pa3paboTKu u HaHO- WCTTBITaHUSIM
JIUTepaTypHble WCITBITAHUN HOBBIX CTPYKTYpPHPOBAHHBIX TOJIMMEpHBIX HaHO-
JlaHHbIe OTeYeCTBeH- | IOJMMepHBIX HaHO- MarepHasoB CTPYKTYpPHUPOBAHHBIX
HOT'O Y 3apYOEXXHOT0 | CTPYKTYpUPOBaHHBIX TI/IEHOK,

orbITa ¥ 0QOPMJISITE | TUIEHOK AnHanvtuueckas
MO/TyYeHHbIe 3anucKa

pe3y/bTaThl B BUe

Tipe3eHTaLUi,

Hay4HO-TeXHUUEeCKHUX
OTYETOB, CTAaTed 1
JIOK/1a/I0B Ha Hay4YHO-
MIPaKTHYeCKUX
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MEpOTIPUSTUSIX

ITK-3.2 Ymeer TexHuyeckas IIpumeneHve HOBBIX 40.044 Creramuct no
aHa/lIM3MpOBaTh, MoJ/ieprKKa HayYHo- MeTOZIOB I10/TyYeHUs], Hay4HO-TeXHUYe CKUM
obpabatbiBaTh U TeXHUUeCKOH WCTIBITaHUS ¥ OLJeHKU pa3paboTkam u
CHCTeMaTHU3UpOBaTh pa3paboTKu 1 MOTPeOUTeNTbCKUX WCIBITaHUSAM
JIUTepaTypHble WCTIBITAaHUN HOBBIX CBOJCTB MOJIMMEPHBIX MOJIMMepHBIX HAaHO-
JlaHHbIe OTe4YeCTBeH- | IOJMMepHbIX HaHO- HaHOCTPYKTYPUPOBaH- CTPYKTYypPUPOBAHHBIX
HOTO Y 3apyOeKHOTO | CTPYKTYpHPOBaHHBIX HBIX [JIEHOK TIJIEHOK,

orbITa ¥ 0QOPMITATE | TIJIEHOK AHanuTtnueckas
TO/IyYeHHbIe 3armcKa

pesyJbTaThl B BUe

TIpe3eHTaLyH,

Hay4HO-TeXHUUYEe CKUX

OT4YeTOB, CTaTell U

JIOK/1a[|0B Ha HAy4YHO-

MpaKTUYeCKUX

MepONPUSITUIX

IIK-3.3 ¥Ymeer TexHuyeckas IIpumeneHne HOBBIX 40.044 CrieLjuanuct 1o
TIPOBOJMTH TIOMCK NoJ/lep’KKa Hay4yHo- MeTOZI0B 10/TyUeHUs, Hay4HO-TeXHUYEe CKUM
“H(popMaLuy B TeXHUYeCKOH VCTIBITAHUS Y OL|eHKU pa3paboTkam H
3/1IeKTPOHHO- pa3paboTKu U MOTpPeOUTENTbCKUX WCIBITaHUSIM
OUOMMOTEUHBIX WCIIbITAHUH HOBBIX CBOMCTB MOJIMMEPHBIX MOJIMMEpHBIX HaHO-
CUCTeMax U pyrux MOJIMMepHBIX HaHO- HaHOCTPYKTYpHPOBaH- CTPYKTYypPUPOBaHHBIX
HayKOMeTpUue CKUX CTPYKTYypPUPOBAHHBIX HBIX I1JIPHOK TI/ICHOK,

cUCTeMax 10 TeMaTH- | TUIEHOK AHanuitnueckas

Ke WCCIIe/0BaHus 3armcKa

I1K-3.1 3naer TexHuueckas IIpumenenvie HOBBIX 40.044 Crerauct no
OCHOBHbIE TIoJ/leprKKa Hay4Ho- MeTOZI0B I10/IyYeHUs], Hay4HO-TeXHUUYe CKUM
VICTOYHUKU U MeTOZibl | TeXHHUUeCKOU VICTIBITAHUS Y OL|eHKU paspaboTkam U

TOJTyUeHUs] HayuHO-
TeXHUUe CKON
vH(opMaLuK B
obsacty TeopeTuyec-
KO U TIPUK/IaZHOMN
XUMHH, IHEPTO- U
pecypcocbepexxeHust
B XMMUUeCKOU
TEXHOJIOTHH,

pa3paboTKu u
UCIIBITAHUHI HOBBIX
TTOJTAMEPHBIX HAaHO-
CTPYKTYpPHUPOBAHHBIX
[JICHOK

MOTPeOUTETbCKUX
CBOMCTB TTOJTAMEPHBIX
HaAHOCTPYKTYpPHPOBAH-
HBIX MJIEHOK

UCIILITAaHUSAM
TIOJTUMEPHBIX HaHO-
CTPYKTYPHUPOBaHHBIX
TVIEHOK,
AHanuThudeckas
3arMcKa
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HepTeXUMUU U

6UOTeXHO/IOTUU
ITK-4 Criocobex [IK-4.1 3HaeT TexHuueckas Onpepenenve 40.044 CrieLjpa/ivicT 110
MO/Ie/TMPOBATh TIPUHLIUIIBI oA ep>KKa Hay4uHo- XapaKTePUCTHUK ChIPbSI Hay4YHO-TeXHUYeCKUM
9Hepro- u MO/le/TUPOBaHUSI TeXHUYeCKOU JL7Is1 IPOU3BO/ICTBA pa3paboTkam u
pecypcocbeperaroi | 3Hepro- u pecypco- pa3paboTKu u HaHO- WCTTIBITaHUSIM
e TIpOoLIecChl B cbeperaroux WCITBITaHUM HOBBIX CTPYKTYPHPOBAHHBIX TIOJTMMePHBIX HaHO-
XUMUYeCKOi TpOLIeCCOB B TO/IMMEPHBIX HAHO- MaTepHrasoB CTPYKTYPHUPOBaHHBIX
TeXHOJIOTUH, XUMUYeCKOU CTPYKTYPHUPOBaHHBIX TIJIEHOK,
HedTEXUMUU U TeXHOJIOTUH, TIJIEHOK AHanvTtuueckas
OUOTeXHOIOTUU U HedTeXUMUU U 3amnucka
OCYILIeCTB/IATh 61OTeXHO/IOTHH, a
TeXHOJIOTHUe CKUHI TaKKe TTOHUMaeT
TIpoLieccC B OCHOBBI perraMeHTa-
COOTBETCTBUM C LY TeXHOJIOTHYec-
peryiaMeHToM, KUX TIPOL[ECCOB;
HCTIONB3YS 3HaeT OCHOBHbIE
TeXHUUeCKUe TeXHUUeC-Kue
CpeACTBa /15 CpeficTBa [/
H3MepeHust V3MepeHus apaMeT-
OCHOBHBIX POB TIpoliecca,
rapaMeTpoB CBOWCTB ChIpbS U
TeXHOJI0TMUeCKOro MPOAYKLIUU
Tiporjecca, CBONUCTB [IK-4.3 Ymeer TexHuueckas Onpepenenuve 40.044 CrieLjuanucrt 1o
CBIPbS ¥ TIPOAYKLIMK | HCII0J/Ib30BaTh ToJ/iep>KKa Hay4yHo- XapaKTepPUCTHK ChIPbS Hay4YHO-TeXHUYeCKUM
TeXHUUeCKUe TeXHUYe CKOU JL71s1 IPOU3BO/CTBA pa3paboTkam U

Cpe[iCTBa [ijis U3Me-
pEeHUs TTapaMeTpOB
rpoiiecca, aHau3u-
pOBaTh MOTyUYEHHbIE
JIAHHbIE U TIPUHUMATh
pellieHust Ha OCHOBe
pe3y/bTaToB
V3MepeHuii B
obactu
rpodeCCHOHATEHON
JIeSITe/TIbHOCTH;
000CHOBBIBATE

pa3paboTKu u
HCIBITaHUH HOBBIX
TOTUMEPHBIX HAHO-
CTPYKTYPUPOBAHHBIX
TUIEHOK

HaHO-
CTPYKTYPUPOBaHHBIX
MaTepuaioB

UCIIBITaHUSAM
TOJIMMEPHBIX HAHO-
CTPYKTYPHUPOBaHHBIX
IJICHOK,
AHanuThuyeckas
3arMcKa
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BBIOOD 000pyZOBaHUS
C y4eToM TeXHOJIOTH-
YeCKUX YCIOBUH U
CBOMCTB XUMUYeCKHX
3/IeMEeHTOB, COeJluHe-
HU 1 MaTepyaoB Ha
UX OCHOBe

[IK-4.2 Ymeer TexHuueckast OnpegeneHve 40.044 CrieLyua/iicT 110
MIPOBOJUTH MoJ/ieprKKa Hay4yHo- XapaKTepUCTHK ChbIPbS Hay4HO-TeXHUYe CKUM
Mo7leNipoBaHue TeXHUYeCKOH 151 TIPOM3BOZCTBA pa3paboTkam H
TIPOLIeCCOB C pa3paboTKu U HaHo- WCTIBITAaHUAM
WCTO/b30BaHNeM WCTIBITAaHUN HOBBIX CTPYKTYPHPOBAaHHBIX MOJIMMEpHBIX HaHO-
CTIeL[aIM3UPOBAHHOT | TTOJMMEePHBIX HaHO- MarepHasoB CTPYKTYPUPOBaHHbIX
0 IIPOrpaMMHOT'0 CTPYKTYPUPOBaHHbIX TI/IEHOK,
obecrieuenusi, a TIJIEHOK AHanvTtnueckas
TaK>Ke OCYILeCTB/ISITh 3amMcka
TEeXHOJIOTUYeCKUH

Trporecc ¢

co0O/mIoIeHreM BCex

perniaMeHTOB U

CTaH/IapTOB

IIK-4.1 3naer TexHuyeckas IIpumeneHne HOBBIX 40.044 Crieriauct no
TIPUHLIUIIBI MoJ/iep’KKa Hay4yHo- MeTOZIOB I10/TyYeHMUs, Hay4HO-TeXHUYe CKUM
MOZleNIpOBaHuUs TeXHUYeCKOH VICTIBITAHUS U OLIeHKU pa3paboTkam H
5HEpro- 1 pecypco- pa3paboTKu U NOTpeOUTeNbCKIX WCTIBITAaHUAM
cbeperarorux WCTILITAaHUN HOBBIX CBOJCTB IOJIMMEPHBIX MOJIMMEpHBIX HaHO-
TIPOLIeCCOB B TO/TIMepHBIX HaHO- HaHOCTPYKTYpHUPOBaH- CTPYKTYPUPOBaHHbIX
XUMHYeCKOU CTPYKTYPUPOBaHHbIX HBIX TIJIEHOK TI/IEHOK,

TeXHOJIOTUH, TIJIEHOK AHanvTtnueckas
He(TeXUMUU U 3armcKa

OMOTEeXHOJIOTUH, a
TaK)Xe TIOHUMaeT
OCHOBBI perjiaMeHTa-
L[MM TeXHOJIOruYecC-
KHUX MPOLIECCOB;
3HAeT OCHOBHEIE
TeXHHUUe CKHe
Cpe/iCcTBa Jijist
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W3MepeHust
rapamMeTpoB
Trporiecca, CBONCTB
CBIPBS1 U TIPOAYKIUU

IIK-4.2 Ymeer TexHuyeckas IIpumeneHne HOBBIX 40.044 CrieLjuanucr 1o
TIPOBOJUTH MOJ/ieprKKa HayYHO- MeTOZIOB I10/IyYeHUs], Hay4HO-TeXHUYe CKUM
MOJe/IMpOBaHue TeXHUYeCKOH VICTIBITAHUS Y OL|eHKU pa3paboTkam H
TIPOLIeCCOB C paspaboTKH 1 MOTPeOUTENTbCKUX UCIIBITaHUAM
HCII0/Ib30BaHUEeM WCIBITAHUHA HOBBIX CBOMCTB MOJIMMEPHBIX [I0JIMMEePHBIX HAaHO-
CreLiaM3upoOBaHHOr | TOJIMMepPHBIX HaHO- HaHOCTPYKTYPHUPOBaH- CTPYKTYypPUPOBAHHBIX

0 IIPOrpaMMHOI0 CTPYKTYpPUPOBAHHBIX HBIX IIJIPHOK TI/ICHOK,

obecrieuenus, a TIJIEHOK AHanuTUueckas

TaKXe OCYILleCTB/IATh 3anucKa
TeXHOJIOTUYeCKUN

nporjecc c cobnroze-

HUEM BCeX perjiaMeH-

TOB U CTaHJApPTOB

IIK-4.3 Ymeer TexHuyeckas IIpumeneHne HOBBIX 40.044 CrieLjuanuct 1o
WCII0/1b30BaTh N0 epKKa Hay4yHO- MeTO/0B I10/1y4eHus], Hay4YHO-TeXHUYeCKUM
TeXHU4eCKHe TeXHUYeCKOH VCTIBITAHUS Y OL|eHKU pa3paboTkam H

Cpe[CTBa [ijisl U3Me-
peHUs TTapaMeTpOB
Tporiecca, aHaJIn3u-
pOBarTh MOTyUYeHHbIe
JlJaHHBIE U TIPUHUMATh
pellieHNst Ha OCHOBe
pe3y/nbTaToB
H3MepeHui B
obacTu
ripodeCcCOHATBEHON
JIesITe/IbHOCTH;
000CHOBBIBATh
BbIOOD 060pYyZIOBAHUS
C YYeTOM TEeXHOJIOTH-
YeCKUX yCIOBUM U
CBOMCTB XUMHYeCKUX
3JIEMEHTOB, COe/IIHe-
HUI ¥ MarepuasoB Ha

pa3paboTKu u
WCITBITAHUH HOBBIX
TOTUMEPHBIX HAHO-
CTPYKTYPHPOBaHHBIX
TUIEHOK

MOTPeOUTeNTbCKUX
CBOWCTB TIOJITUMEPHBIX
HaHOCTPYKTYpPHPOBaH-
HBIX TJIEHOK

UCIIBITAHUAM
TI0/IMMEePHBIX
HaHOCTPYKTYPUPOBaH-
HBIX IIJIHOK,
AnHanutnueckast
3arrcKa
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X OCHOBe

[TK-5 Criocoben ITK-5.1 3Haer TexHnueckas Onpegenenve 40.044 Criejuanuct 1o
TJIAaHUPOBATh MeTo/ibl cOopa, To/iiep>KKa Hay4yHo- XapaKTepPUCTHK ChIPbSI Hay4YHO-TeXHHUEe CKUM
SKCIIepUMeHTa/IbHbIe | 00pabOTKY M aHa/Iu3a | TeXHUUeCKOH JL7Is1 IPOU3BO/ICTBA pa3paboTKam u
HCCIelOBaHuUs, 9KCITePUMEHTA/IbHBIX | pa3paboTKu u HaHOCTPYKTYPHUPOBaH- WCTTBITaHUSM
T10JTyYarh, JaHHBIX C WCITBITaHUM HOBBIX HBIX MaTepHrasioB TIOJTUMEPHBIX
obpabaTbIBaTh U WCTIO/Ib30BaHUEM TIOJTUMePHBIX HaHO- HaHOCTPYKTYPHUPOBaH-
aHa/IM3upOBaTh MaTemMaTuyeCcKux U CTPYKTYpPHUPOBAHHBIX HBIX TUIEHOK,
To/lyYeHHbIe CTaTUCTHUYECKUX TIJIEHOK AHanuTthueckas
pe3y/bTaThl MeTO/IOB aHa/13a; 3arnumcKa

MeTO/IbI [IpeJCTaB-

JIEHWsI U UHTepITpe-

Tal[Uy Pe3y/IbTaToB

KCC/IeJOBaHUH

[IK-5.2 YmeeT TexHuueckas Onpepnenenvie 40.044 Criequanucrt 1o

TIJIAHUPOBATh U TIO/iiep>KKa Hay4HO- XapaKTePUCTHK ChIPbSI Hay4YHO-TeXHUYEe CKUM

TIPOBOAUTH TeXHUYUeCKOU 7SI TIPOU3BOZICTBA pa3paboTkam u

JKCIIePUMEHTHI, pa3paboTKu U HaHOCTPYKTYPHUPOBaH- WCTTBITaHUSM

o6pabaTtbiBaTh U WCITBITAaHUHA HOBBIX HBIX MaTepHaJioB TTOJTUMEPHBIX HaHO-

VHTepIpeTUpOBaTh TIOJTUMEPHBIX HaHO- CTPYKTYyPUPOBAHHBIX

WX pe3yJbTaThl CTPYKTypPUPOBaHHBIX TI/IEHOK,

MeToJaMu TIJIEHOK AHanmuTuueckas

MaTemMaTuyecKkoro u 3anucKa

CTaTHUCTUYeCKOTO

aHaJii3a C UCIOoJb-

30BaHMeM ClieLjianu-

3MPOBaHHbBIX MTAKETOB

KOMITBFOTEPHBIX

Tporpamm; rpeji-

CTaBJISITh Pe3y/IbTaThl

HCCieJOBaHUM B BUIe

OTUEeTOB, CTaTeN U

Tipe3eHTalui

[IK-5.2 Ymeer TexHuueckas [IpumeHeHre HOBBIX 40.044 CrieLjuanucrt 1o

TI/IaHUPOBATh U ToJ/iep>KKa Hay4yHo- METO/IOB I10/TyUeHMUs, Hay4HO-TeXHUUe CKUM

TIPOBOJWTE TeXHUYEe CKOU WCIIBITAHUS U OLIeHKU pa3paboTKam u

9KCIepUMEHTHI, pa3paboTKu u MOTPeOUTETHCKUX WCTTBITaHUSIM

obpabatbiBaTh U WCITBITAaHUN HOBBIX CBOMCTB IOJIMMEPHBIX TI0JIMMEPHBIX
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VHTEPIpPETUPOBATh
WX pe3y/bTaThl
MeTo/laMi MaTeMaTh-
YeCKOT0 U CTaTUCTH-
YeCKOoro aHasi3a ¢
WCTIO/Ib30BaHUEM
crieLiaM3upoBaH-
HBIX TTaKEeTOB
KOMITBFOTEPHBIX
rporpamm; npeg-
CTaBJISITh Pe3y/IbTaThl
HCCieJOBaHUM B BHIE
OTYETOB, CTaTel U
Tipe3eHTaLUi

TOJIMMEpHBIX HaHO-
CTPYKTYPUPOBaHHbIX
TIJIEHOK

HaHOCTPYKTYpHPOBaH-
HBIX TIJIEHOK

HaHOCTPYKTYPHUPOBaH-
HBIX IIJICHOK,
AHanuThudeckas
3arMcKa

IIK-5.1 3naer
MeTo/ibl cOopa,
06paboTKu U aHanM3a
9KCIIEPUMEHTA/TbHBIX
JAHHBIX C UCTIOJb-
30BaHHEM MaTeMa-
TUUYECKUX U
CTaTUCTHU-YeCKUX
METO/IOB aHaJ/IN3a;
MeTO/ibl
Tpe/iCTaB/eHus U
WHTepIIpeTaLun
pe3y/ibTaToB
WCC/IeIOBaHUH

TexHuueckast
ToJiiep>KKa Hay4yHo-
TeXHUYeCKOM
pa3paboTKu u
UCIIBITAHUI HOBBIX
TIOJTUMePHBIX HaHO-
CTPYKTYypPUPOBaHHBIX
TJIEHOK

ITpriMeHeHUEe HOBBIX
METO/IOB TOJTyYeHUs,
WCTIBITAaHUS U OLIEHKH
MOTPeOUTETHCKUX
CBOWCTB TTOJTAMEPHBIX
HAHOCTPYKTYpPUPOBaH-
HBIX TVIEHOK

40.044 Criequanucrt 1o
Hay4YHO-TeXHHUe CKUM
pa3paboTkam u
WCIIBITaHUSIM
TIOJIMIMEePHBIX
HaHOCTPYKTYPHUPOBaH-
HBIX IJIEHOK,
Ananutrueckas
3anucKa

OCHOBHbIE
XUMHUYECKUe,
HedTEXUMUUECKHE U
OMOTeXHOIOTUYEeCKHEe
TPOM3BO/CTBA

ITK-1 Criocobex
OCYIIIe CTB/ISATh
ripo¢eCCHOHANTBHYHO
ZIeSITeIbHOCTh C
yueToMm
PErvoHabHBIX
ocobeHHOCTel U
norpebHOCTeMH
paboTogaresiei.

[IK-1.1 NmeeT
npeficTaBaeHue 00
0C0OEHHOCTSIX
PErvoHaIbHOrO
pa3BUTHS U 3HAeT
crieliUKy pbIHKa
Tpyza B obnactu
rpodeCCHOHATEHON
JeATeTbHOCTH.

AHanmutuyeckas
3aITHMcKa

AHanmuTtnye ckast
3arMcKa

A3 AHanmuTHuecKast
3arMcKa

T1K-1.2 Ymeer

AnHanuTthudeckast

AnHanmuTtHueckas

A3 Ananutuueckas
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aHaM31POBaTh 3arMcKa 3arrckKa 3amurcKa

JlesITe/IbHOCTh

TIPeATpUSTUN U

OpraHu3arLui

poQUILHON

OTpac/iv CBOEro

pervoHa.
TTK-2 Crioco6HOCTE T1IK-2.3 YmeTb AHanuThuyeckas AHanuTh4de cKas A3 AHanuTnueckas
OCYLLeCTBJISTh orpenessiTh 3armcKa 3arurcKa 3arnvckKa
IIPOEKTHY!O HE0OX0JUMBIE
ZesiTeIbHOCTh Ha pecypcsl Jist
BCeX 3Tarax peanu3anuu
>KM3HEHHOT0 1[UK/Ia MPOEKTHBIX 3a/1au
poeKTa T1IK-2.1 YmeTb AHanuTthudeckast AnHanuTtHueckas A3 AHanuTHuecKas

onpejensiTh 3aruckKa 3arnrckKa 3amuckKa

npobsieMy U CriocoOsl

ee pelleHus B

TIpOeKTe

TIK-2.2 YmeTb AnHanuTtnueckas AHanuTtHueckas A3 AHanuTuueckas

OpPraHU30BbIBaTh U 3arrcKa 3arrcKa

KOOPZIMHMPOBaTh

paboTy yuyaCTHHKOB

TIpOeKTa
ITK-3 Criocobex [IK-3.2 Ymeer TexHuueckas Onpepenenue 40.044 CrieLjpaivcrt 1o
OCyILIeCTB/ATh COOp, | aHanIM3UpOBaTh, oA eprKKa Hay4uHO- XapaKTepPUCTUK ChIPbsi Hay4YHO-TeXHUYeCKUM
CHCTeMaTH3aIuio U obpabaTtbiBaTh U TeXHUYe CKOH JL71s1 IPOU3BO/ICTBA pa3paboTKam u
aHaJii3 Hay4YHO- CUCTeMaTU3UpOBaTh pa3paboTKu u HaHOCTPYKTYPUPOBaH- HUCTILITAaHUSIM
TeXHUYe CKOH JiuTepaTrypHble WUCHBITAHUM HOBBIX HBIX MaTepuaioB T10JIMMEePHBIX
nHbopMaLu JlaHHble OTeyeCTBeH- | IOJIUMMEpPHbIX HAaHO- HaHOCTPYKTYPUPOBaH-
OTeueCTBEHHOTO U HOT'O Y 3apyOeXXHOr0 | CTPYKTYpUPOBAHHBIX HBIX TVIEHOK,
3apy6e)KHOTO OIbITa | OMbITa U OPOPMIIATH TJIEHOK Amnanmuitrueckast
110 TeMaTHKe T10/yYeHHbIe 3amnmckKa
HUCC/Ief0BaHus pe3ynbTaThl B BUJe

Tipe3eHTalyi,

Hay4HO-TeXHUUEe CKUX
OTUEeTOB, CTaTeN U
JIOK/1a/I0B Ha Hay4yHO-
TPAKTHYe CKUX
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MEpOTIPUSTUSIX

TIK-3.1 3Haer
OCHOBHLIE
WCTOYHUKHU U MeTO/IbI

Texuuueckas
TIOZI/IEP>KKA HAyUHO-
TeXHU4Ye CKOU

Onpegenenve
XapaKTePUCTHUK ChIPbsi
Ji7151 TIPOU3BO/ICTBA

40.044 Criejuanuct 1o
Hay4YHO-TeXHHUEe CKUM
pa3paboTKam u

MO/IyYeHHs1 HayuyHo- pa3paboTKu 1 HaHOCTPYKTYpHPOBaH- WCIBITaHUSAM

TeXHIUe CKOH WCITBITaHUM HOBBIX HBIX MaTepHrasioB TIOJTUMEPHBIX
vHGOopMalLiK B TIOJTUMePHBIX HaHO- HaHOCTPYKTYPHUPOBaH-
00/1aCTH TeopeTu- CTPYKTYypUPOBaHHBIX HBIX TUIEHOK,

YeCKOU U NpUKIaj- TIJIEHOK AHanuTtnueckas

HOM XVIMUH, SHEpro- 3arnumcKa

U pecypcocbepe-

JKeHUsI B XUMUJe CKOU

TeXHOJIOT U,

HepTeXUMUU U

OVOTeXHOJIOTHH

ITK-3.3 ¥Ymeer TexHnueckas Onpegenenve 40.044 CrieLjuanuct 1o
TIPOBOJUTE TIOWCK ToJiiep>KKa Hay4yHo- XapaKTepPUCTHK ChIPbSI Hay4YHO-TeXHHUe CKUM
vH(opMaLuK B TeXHUUeCKOH Ji7151 TIPOU3BO/ICTBA pa3paboTkam u
3/1eKTPOHHO- pa3paboTKu 1 HaHOCTPYKTYypHPOBaH- WCTIBITaHUSM
6ubMMOTeUHBIX WCITBITaHUI HOBBIX HBIX MaTepHhasioB TIOJTUMEPHBIX
cucTeMax M Jpyrux TIOJTUMePHBIX HaHO- HaHOCTPYKTYPHUPOBaH-
HayKOMeTpHueCKHUX CTPYKTYypUPOBaHHBIX HBIX IJIEHOK,
cucTeMax 1o TIJIEHOK AHanuTtnueckas
TeMaTHKe 3arnucKa
WCC/leI0BaHUS

IIK-3.2 Ymeer TexHuyeckas IIpumeneHve HOBBIX 40.044 Creriaauct no
aHa/lIu3MpOBaTh, MoJ/ieprKKa Hay4YHo- MeTOZIOB I10/TyYeHUs, Hay4HO-TeXHUYe CKUM
obpabatbiBaTh U TeXHUUeCKON WCTIBITaHUS ¥ OLIeHKU pa3paboTkam u
CUCTeMaTHU3UpOBaTh pa3paboTku u MOTPeOUTeNTbCKUX WCIBbITaHUSM
JIUTEepaTypHbIe WCITBITAaHUMA HOBBIX CBOMCTB TTOJTAMEPHBIX TIOJTAMEPHBIX

JlaHHbIe OTeUeCTBeH- | TTOJUMepHBIX HaHO- HaHOCTPYKTYPHUPOBaH- HaHOCTPYKTYPUPOBaH-
HOTO Y 3apyOeKHOTO | CTPYKTYpHPOBaHHBIX HBIX IJIEHOK HBIX IJIEHOK,

orbITa ¥ 0QOPMIIATE | TIJIEHOK AHanvTtnueckas
TOTyYeHHbIe 3armcKa

pe3yJ/bTaThl B BUjle

TIpe3eHTaLui,

HAYUYHO-TeXHUYeCKNX
O0TYEeTOB, crareli u
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JIOK/Ta/IoB Ha HayuHO-

MpaKTUYeCKUX

MepONPUSTUIX

IIK-3.1 3naer TexHuyeckas IIpumeneHne HOBBIX 40.044 CrieLjuanuct 1o
OCHOBHbIE N0 epKKa Hay4yHO- MeTO/0B I10/1y4eHus], Hay4YHO-TeXHUYeCKUM
VICTOYHUKH 1 METOZIbl | TeXHHUUEeCKOH VCTIBITAHUS Y OL|eHKU pa3paboTkam H

TO/TyYeHHUs] HayYHO- pa3paboTKu U MOTpPeOUTENTbCKUX WCIBITaHUSIM

TeXHUYe CKON WCITbITAHUH HOBBIX CBOMCTB MOJIMMEPHbIX TMOJTMMEPHBIX
vHdopMaLuK B MOJIMMepHBIX HaHO- HaHOCTPYKTYpHUPOBaH- HaHOCTPYKTYPHUPOBaH-
obnactu CTPYKTYypPUPOBAHHBIX HBIX I1JIPHOK HBIX IJIEHOK,
TeopeTUYeCcKol U TIJIEHOK AHanuirnueckas
TIPUK/IaZIHOW XUMUH, 3anucKa

SHepro- " pecypco-

cbepexkeHus B

XUMUYeCKON

TeXHOJIOTUH,

He(TEXUMUU U

OGUOTEXHO/IOTUH

IIK-3.3 ¥Ymeer TexHuyeckas IIpumeneHne HOBBIX 40.044 CrieLjuanuct 1o
TIPOBOJUTE TIOUCK MOJ/ieprKKa HayYHO- MeTOZIOB I10J/IyYeHUs], Hay4HO-TeXHUYe CKUM
MH(popMaLuy B TeXHUYeCKOH VICTIBITAHUS Y OL|eHKU pa3paboTkam H

3JIEKTPOHHO-
OUOIMOTeUHBIX

CHCTeMax U Ipyrux
HAayKOMeTpHYe CKMX
CHCTeMax 10 TeMa-
THKE UCC/IeJ0BAHUS

pa3paboTKu u
HCTTBITAHUH HOBBIX
TO/TMMEPHBIX
HAHOCTPYKTYyPUPOBaH-
HBIX TIJIEHOK

MOTPeOUTETHCKUX
CBOMCTB MOJIMMEPHBIX
HaHOCTPYKTypHPOBaH-
HBIX IIJIEHOK

UCIBITaHUAM
TTOTMMEPHBIX
HaHOCTPYKTYPUPOBaH-
HBIX TIJIEHOK,
AHanmuTtuyeckas
3aIvcKa

ITK-4 Criocoben
MO/IeJTUPOBATh
JHEpPro- u
pecypcocbeperaroiil
Ve TpOoLiecchl B
XUMUUE CKOH
TeXHOJIOTUH,
HedTEXUMUU U
OMOTEXHOJIOTUN U
OCYIIeCTB/IATh
TeXHOJIOrMYe CKUU

[IK-4.1 3HaeT
TIPUHITUIIBI
MO/Ie/IMPOBAHUS
SHEpPro- U pecypco-
cbOeperaromux
MpOLIECCOB B
XUMUYe CKOH
TeXHOJIOTHH,
HepTeXuMHUY U
OUOTEXHOJIOTHH, a
TaK)Xe IOHUMaeT

Texuuueckast
ToJ/lep’KKa Hay4yHo-
TeXHUYeCKOH
pa3paboTKu u
UCTILITAHUHA HOBBIX
TTOJTAMEPHBIX HAaHO-
CTPYKTyPUPOBAHHBIX
TJIEHOK

Onpepenenuve
XapaKTepUCTHUK ChIPbS
151 TIPOM3BOZACTBA
HaHOCTPYKTYypHUPOBaH-
HBIX MaTepHuasoB

40.044 Criequanucrt 1o
Hay4HO-TeXHUUEe CKUM
pa3paboTkam u
WCTIBITaHUSIM
TI0JIUMEePHBIX
HaHOCTPYKTYPUPOBaH-
HBIX IUIEHOK,
AHanuTuueckas
3anucKa
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TipoLiecc B
COOTBETCTBUHU C
peryiaMeHToM,
WICTIO/NB3YS
TeXHUYeCKHe
cpezCTBa st
H3MepeHust
OCHOBHBIX
rapameTpoB
TeXHOJIOTUUEeCKOT0
TripoLiecca, CBONMCTB
CBIPbS Y TIPOAYKLIAN

OCHOBBEI perjiaMeH-
TallkK TeXHOJIOTH-
YeCKHUX TIPOLIeCCOB;
3HaeT OCHOBHEIE
TeXH1UYeCcKue
cpefCTBa /11 U3Me-
peHHs TapaMeTpOB
rpoLiecca, CBOMCTB
ChIpbSl Y IPOAYKLIUHU

[IK-4.2 Ymeer TexHuueckas Onpepenenuve 40.044 Criejpaivcrt 1o
TIPOBOJUTH ToJ/iep>KKa Hay4yHo- XapaKTepPUCTHK ChIPbS Hay4HO-TeXHUUEe CKUM
MO/leNTUpOBaHue TeXHUYe CKOU Ji/1d IPOU3BO/CTBA pa3paboTkam u
TIPOLIECCOB C pa3paboTKu u HaHOCTPYKTYPHUPOBaH- WCTTBITaHUSIM
WCT0/Ib30BaHUEM WCIIBITAHUNA HOBBIX HBIX MaTepHuaJioB TI0JIMMEPHBIX
CrielfiaJrM3upOBaHHOT | TOJIMMEePHBIX HaHO- HaHOCTPYKTYPUPOBaH-
0 TIPOTPaMMHOTO CTPYKTYyPUPOBAHHBIX HBIX IUIEHOK,
obecrieuenusi, a TIJIEHOK AnHanvtuueckas
TaKXXe OCYILeCTB/IATh 3anucKa
TeXHOJIOTUue CKU

Tiporjecc ¢

cobmrofieHreM Bcex

peryiaMeHTOB U

CTaHAapTOB

[IK-4.3 Ymeer TexHuueckas Onpepenenuve 40.044 CrieLjpanucrt 1o
WCMO/b30BaTh ToJ/iep>KKa Hay4yHo- XapaKTepPUCTHK ChIPbS Hay4HO-TeXHUUEe CKUM
TeXHUUeCKUe TeXHUYe CKOU Ji/15 IPOU3BO/CTBA pa3paboTkam U
CpefcTBa [t pa3paboTKu u HaHOCTPYKTYPHUPOBaH- WCTTBITaHUSIM
Vi3MepeHust WCITBITAHUN HOBBIX HBIX MaTepHuaJioB TI0JIMMEPHBIX
rapameTpoB TO/IMMEPHBIX HAHO- HaHOCTPYKTYPUPOBaH-
riporiecca, CTPYKTyPUPOBAHHBIX HBIX TUIEHOK,
aHa/IM31MpOBaTh TIJIEHOK AnHanvtuueckas
ToJ/lyuyeHHbIe JJaHHbIe 3anucKa

Y IPUHUMATh
pelleHHs] Ha OCHOBE
pe3y/bTaToB
v3MepeHuil B
obmactu
nipodeccroOHaIbHON
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ZesITe/TbHOCTH;
000CHOBBIBAThH
BbIOOD 000pYyAOBaHUS
C YYETOM TEXHOJIOTH-
YeCKUX YCI0BUM U
CBOMCTB XUMHUECKUX
3/IEMEHTOB,
coeIMHEHUH U
MaTepuasioB Ha UX
OCHOBE

[IK-4.1 3naer TexHuueckas IIpumeHneHne HOBBIX 40.044 CrieLjuanucrt 1o
TIPUHLIUIIBL MoJ/ieprKKa Hay4YHo- MeTO/I0B I10J/TyYeHUs], Hay4HO-TeXHUYe CKUM
MOZIeNPOBaHUs TeXHUYeCKOU WICTIBITAHUS M OLIeHKH pa3paboTkam H
5HEpro- U pecypco- pa3paboTKu U NOTpeOUTeNbCKIX WCTIBLITAHUAM
cbeperarorux WCIIBITAHUNA HOBBIX CBOMCTB IOJIMMEPHBIX TI0JIMMEPHBIX
TMIPOLIeCCOB B XUMHU- TMO/TMepHbIX HaHO- HaHOCTPYKTYypHUPOBaH- HaHOCTPYKTYpHUPOBaH-
YeCKOW TeXHOMOTHH, | CTPYKTypUPOBaHHBIX HBIX TIJIEHOK HBIX TUIEHOK,
HepTeXUMUU U TIJIEHOK AHanvTtnueckas
GroTexHOIOTHY, a 3amMcKa

TaK)Ke IOHUMaeT

OCHOBBI peryiaMeHTa-

L[UM TeXHOJIOTHUeC-

KHX IIPOL[eCCOB;

3HaeT OCHOBHbIE

TeXHU-YeCKue

cpeJCcTBa Jis

W3MepeHus rapameT-

pOB IpoLjecca,

CBOWCTB CBIpbsl U

TPOAYKITH

[IK-4.2 Ymeer TexHuueckas [IpumeHeHre HOBBIX 40.044 CrieLjuanucrt 1o
TIPOBOJUTE MOZeH- NoJ/lep’KKa Hay4yHo- MeTOZI0B 10/TyUeHMUs, Hay4HO-TeXHUUEe CKIM
pOBaHMe MPOLIeCCOB C | TeXHUYECKOH VICTIBITAHUS Y OL|eHKU pa3paboTkam u

HUCI10/Ib30BAHHUEM
Crielaau3upOBaHHO-
r'0 IIPOrPaMMHOI0
obecrieuenus, a
TAK)Ke OCYILECTB/ISATH

pa3paboTKu u
UCIBITAHUH HOBBIX
TOTUMEPHBIX HAHO-
CTPYKTYPHPOBaHHBIX
TUIEHOK

MOTPeOUTeNTbCKUX
CBOHCTB MOJIMMEPHBIX
HaHOCTPYKTYpPHPOBaH-
HBIX IJIEHOK

UCIIBITAHUAM
TI0JTUMEPHBIX
HaHOCTPYKTYPUPOBaH-
HBIX TIJIeHOK,
AnHanuTthuyeckast
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TeXHOJIOTYe CKUI
npotiecc ¢ cobmo-
JleHreM BCeX perJia-
MEHTOB Y CTaH/IapTOB

3dIIiCKa

IIK-4.3 Ymeer TexHuyeckas IIpumeneHne HOBBIX 40.044 CrieLjuanucr 1o

WCTIONb30BaTh ToJiep>KKa Hay4yHo- METO/IOB ITO/TyUeHMUs, Hay4YHO-TeXHUUEe CKM

TeXHUUeCKue TeXHUYECKOW pa3paboT- | WCIBbITaHUsS U OLIEHKH pa3paboTkam u

CpefiCcTBa [/ KU U UCTILITAaHUM HOBBIX | MOTPEOUTENBCKUX HCIBbITaHUSM

V3MepeHus MOJIMMepHBIX HaHO- CBOMCTB MOJIMMEPHBIX MOJTMMEPHBIX

rapamMmeTpoB CTPYKTypPUPOBAHHBIX HaHOCTPYKTYpHUpPOBaH- HaHOCTPYKTYpHUPOBaH-

rporiecca, TIJIEHOK HBIX IJIEHOK HBIX IJIEHOK,

aHa/IM3UpOBaTh Ananutrueckas

TOJTyYeHHbIe JaHHbIe 3arMcKa

Y IPUHUMATh

pellleHNs] Ha OCHOBe

pe3yJ/IbTaToB

M3MepeHu B

obnactu

Tpodhe CCHOHATEHON

JlesiTe/TbHOCTH;

000CHOBBIBaTh

BBIOOp 000pyIOBaHHUsS

C Y4eTOM TeXHOJIOT -

YyeCKUX YCI0BUM U

CBOWCTB XUMHUUECKUX

3/IeMeHTOB,

COeTUHEHUN 1

MaTepHasoB Ha UX

OCHOBE
ITK-5 Criocobex [IK-5.1 3HaeT TexHuueckas Onpepenenve 40.044 CrieLjpa/ivicT 110
JIAHUPOBATh MeTo/ibl cOopa, ToJiep>KKa Hay4Ho- XapaKTepPUCTHK ChIPbSI Hay4YHO-TeXHHUe CKUM
9KCMEepUMEeHTabHbIe | 00pabOTKH U aHaM3a | TEXHUYECKOH Ji7151 TIPOU3BO/CTBA pa3zpaboTkam u
HCC/IelOBaHuUs, 9KCIIEPUMEHTA/IbHBIX | pa3paboTKy u HaHOCTPYKTYpHPOBaH- HCIBITaHUAM
T10JTyYarh, JIaHHBIX C UCIIOb- WCITBITaHUM HOBBIX HBIX MaTepuasioB TIOJTUMEPHBIX
obpabaTbIBaTh U 30BaHMeM Marema- TI0JTMMePHBIX HaHO- HaHOCTPYKTYpHUPOBaH-
aHa/Iu3MUpOoBaTh TUYeCKUX U CTPYKTYypUPOBaHHBIX HBIX IJIEHOK,
TOJIyYeHHbIe CTaTUCTU-YeCKUX TIJIEHOK AHanuTtnueckas
pe3y/IbTaThl MeTOJI0B aHa/N13a; 3amuckKa
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MeTO/IbI
TIpe/iCTaB/IeHuUs U

VHTepIIpeTaLyn
pe3y/bTaToB

WCC/IeJOBaHUH

[IK-5.2 Ymeer TexHuueckas Onpepenenue 40.044 CrieLjuaivcrt 1o
TJIaHUPOBAaTh U TIOZI/lep>KKa HayuHo- XapaKTePUCTHUK ChIPbS Hay4YHO-TeXHUYeCKUM
TIPOBOJUTH TeXHUYeCKOH Ji7151 TIPOU3BO/CTBA pa3paboTkam u
JKCIIepUMEHTHI, pa3paboTKu 1 HaHOCTPYKTYPHUPOBaH- WCTIBITaHUSIM
obpabarbiBaTh U WCTIBITAaHUM HOBBIX HBIX MaTepHasoB TIO/IMepHBIX HaHO-
VHTepIIPeTUPOBaTh NO/IUMepHBIX HaHO- CTPYKTYpPUPOBaHHbIX
WX Pe3yJsbTaThbl CTPYKTYypPUPOBaHHBIX TIJIEHOK,

MeToJaMHu TIJIEHOK Amnanmurnueckas
MaremMaTH4eCcKoro 1 3armcKa
CTaTUCTUYECKOTO

aHa/IM3a C UCTI0/b-

30BaHUEM CIIeLj1ai-

31pPOBaHHbIX N1AKETOB

KOMIIbIOTEPHBIX

Tporpamm; mpej-

CTaBJIAThb pe3y/bTaThl

WcceJOBaHUM B BUie

OTUYeTOB, CTaTel U

Tipe3eHTaLUi

[IK-5.1 3naer TexHuueckas IIpumeHneHne HOBBIX 40.044 Criejuanucrt 1o
MeTozbl cbopa, MoJ/ieprKKa Hay4YHo- MeTOZIOB I10/TyYeHUs, Hay4HO-TeXHUYe CKUM
00paboTKu U aHanMM3a | TeXHUUYEeCKOU WCTIBITAaHUS U OLIEHKH pa3paboTkam u

SKCIIePUMEHTaNbHbIX | pa3paboTKu U MOTpeOUTeNbCKIX WCTIBITAaHUAM

JIaHHBIX C UCIO/b30- | WCIBITAHUHA HOBBIX CBOMCTB MOJIMMEPHBIX TIOJIMMEPHBIX

BaHHEM MaremaTu- TMO/TIMepHbIX HaHO- HaHOCTPYKTYypHUPOBaH- HaHOCTPYKTYpHUPOBaH-
YeCKHX U CTaTUCTH- CTPYKTYPUPOBaHHbIX HBIX TIJIEHOK HBIX TUIEHOK,

YeCKUX MEeTO/|0B TIJIEHOK AHanvTtnueckas
aHa/M3a; MeTOAbI 3amMcKa
TIpe/iCTaB/IeHus U

VHTepIIpeTaLuu

pesy/bTaToB

HCCrieJOBAaHUH

ITK-5.2 ¥Ymeer TexHuveckas IIpumeHeHNe HOBBIX 40.044 CrieLjuanuct 1o
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TIJIAaHUPOBATh U
TIPOBOAUTH
9KCTIepUMEHTHI,
obpabaTtbiBaTh U
VHTEePIPeTUPOBATh
WX pe3yJbTaThl
MeTo/laMi MaTeMa-
TUYeCKOTO W CTaTHC-
THUYeCKOTO aHajm3a C
WCT0/Ib30BaHUEM
crieLiaau3vpoBaH-
HBIX TTaKeTOB
KOMITBFOTEPHBIX
TIpOTrpaMM;
TIPeJCTaB/ATh
pe3yJbTaThl
HcceJOBaHUM B BUjle
OTYETOB, CTaTel 1
Tipe3eHTalui

TMOZIIeP>KKA HayuyHO-
TeXHUUe CKOI
pa3paboTKu u
HCITBITAHUH HOBLIX
MO/TUMEPHBIX HaHO-
CTPYKTYPUPOBaHHbIX
TIJIEHOK

METO/IOB TOTyUeHHs],
UCIIBITAHUSE ¥ OLIEHKH
MOTPeOUTENTbCKUX
CBOWCTB TIOJIUMEPHBIX
HaHOCTPYKTYpPHPOBaH-
HBIX TJIEHOK

Hay4YHO-TeXHUYeCKUM
pa3paboTkam u
UCIIBITaHUAM
T0JIMMEePHBIX
HaHOCTPYKTYPHUPOBaH-
HBIX IIJIHOK,
AnHanutnueckast
3aIcKa

TIPOLIeCChI U
anraparsl B
XUMHUYE CKOM
TEeXHOJIOTHH,
HepTeXUMUU U
OMOTEeXHO/IOI I

[TK-1 Criocoben
OCYIIIeCTBISTh
rpode CCHOHATBHYTO
ZIesITeIbHOCTh C
yUeTOM
PErvoHa/bHBIX
0COOeHHOCTeH U
norpebHOCTeM
paboropareseit

ITK-1.1 Nmeer
npeJicTaBsieHHe 00
0CobeHHOCTSX
PEervoHasbHOrO
pa3BUTHS U 3HaeT
crielliUKy phIHKa
Tpyza B obnactu
ripodeCcCOHATBEHON
JIeATeTbHOCTH.

AHanuTh4deckast
3armMcKa

AHanmuTtHueckas
3aIMcKa

A3 AHanmuTuueckas
3arMcKa

IIK-1.2 Ymeer
aHa/IM31pOBaTh
JlesITe/IbHOCTD
NIpeJrpusTUi U
OpraHu3aLui
npo¢uIbHON
OTpac/ii CBOEro
pervoHa.

AHanmutuyeckas
3aITHMcKa

AHanmuTtnye ckast
3arMcKa

A3 AHanmuTHuecKast
3arMcKa

I1IK-2 CriocobHOCTb
OCYILeCTB/IATH

T1K-2.1 YmeTsb
onpefessiTh

AHanmuThyeckas
3arMcKa

AHanuThueckas
3arMcKa

A3 AHanuTHuecKast
3arMcKa
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TIPOEKTHYO npobsieMy U CriocoObI
JlesiTeIbHOCTh Ha ee pelleHus B
BCeX 3Tarax TIPOEKTe
JKU3HEHHOI'0 L[UKJIa TIK-2.2 YmeTb AmnanmaTtudeckast AHanmuTHhuecKas A3 AHanuTHueckas
TpoeKTa OpraHU30BbIBaTh U 3arucKa 3arMckKa 3anucka
KOOPZIMHMPOBaTh
paboTy yuacTHHKOB
TIpOeKTa
TIK-2.3 YmeTb AHanmathyeckast AHanmiTtryeckast A3 AHanuTHuecKas
ornpezessiTh 3aruckKa 3anmckKa 3anucKa
HE0OX0JUMBIE
pecypchbl AJist
peanu3aluu
MPOEKTHBIX 33/ia4
ITK-3 Criocobex [IK-3.1 3Haet TexHuueckas Onpepenenve 40.044 Criequanucrt 1o
OCYIIeCTB/IATh COOpP, | OCHOBHBIE MoAJep’KKa HayuHO- XapaKTepUCTUK ChIPbsi Hay4YHO-TeXHUYeCKUM
cHCTeMaTr3aluio U HWCTOYHUKH Y METOJbI | TeXHHYEeCKON JL71s1 IPOU3BO/CTBA pa3paboTkam u
aHa/u3 Hay4Ho- T10/1y4eHus] HayYHO- pa3paboTKu U HaHOCTPYKTYPUPOBaH- WCMBITAHUAM
TeXHUYeCKOU TeXHUYeCKOU WCTIBITaHUMA HOBBIX HBIX MaTepuaioB TI0JIUMEePHBIX
nH(bopMaLu vHpOpMalLK B MOJIMMEPHBIX HAHO- HaHOCTPYKTYPUPOBaH-
0TeueCTBEeHHOI0 U obacTu CTPYKTYPUPOBaHHBIX HBIX TVIEHOK,
3apy0eXXHOTO OIMbITa | TEOPETHUECKOU U TIJIEHOK AHanmuTuueckas
10 TeMaTuKe TIPUK/IaIHON XUMUH, 3anucka
UCC/ieqoBaHus 3Hepro- u pecypco-
cOepexkeHus B
XUMUUeCKON
TeXHOJIOTUH,
HedTeXUMUU U
OMOTEXHOJIOTUH
[IK-3.3 ¥Ymeer TexHuueckast OnpepenexHve 40.044 CrieLyua/ivcT 110
TPOBOJUTH TTOUCK MoAJeprKKa HayuHO- XapaKTepUCTUK ChIPbsi Hay4YHO-TeXHUYeCKUM
nHdopMaLu B TeXHUYeCKOU JIJIs1 TIPOU3BOACTBA pa3paboTKam u

3/IeKTPOHHO-
OUOIMOTeUHBIX
CHUCTEMax U JAPYTUxX
HAyKOMETPHUECKUX
cucreMax I1o
TeMaTHKe

pa3paboTKu U
UCIIBITAHUHI HOBBIX
MO/TUMEPHBIX HAHO-
CTPYKTYypPHUPOBAHHBIX
IJIEHOK

HaHOCTPYKTYpHPOBaH-
HBIX MaTepHasoB

UCIBITaHUAM
TOJIMMEePHBIX
HaHOCTPYKTYPUPOBaH-
HBIX [IHOK,
AHanuTtuyeckas
3arMcKa
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nccaeq0BaHUsA

ITK-3.2 Ymeer TexHnueckas Onpegenenve 40.044 Criejuanuct 1o
aHa/lIM3MpOBaTh, MoJ/ieprKKa HayYHo- XapaKTepUCTHK ChbIPbS Hay4HO-TeXHUYe CKUM
obpabatbiBaTh U TeXHUUeCKOH JL/1s1 TIPOU3BO/CTBA pa3paboTkam u
CUCTeMaTu3UpoBaThb pa3paboTKu 1 HaHOCTPYKTYpHPOBaH- WCIBITaHUSAM
JIUTepaTypHble WCTIBITAaHUN HOBBIX HBIX MaTepuasoB TIOJIMMEPHBIX

JaHHbIe TOJIMMepHBIX HaHO- HaHOCTPYKTYPHUPOBaH-
0Te4yeCTBEHHOI'O U CTPYKTYypUPOBaHHBIX HBIX IJIEHOK,
3apyOe>KHOTO OTbITa | MJIEHOK AHanuTUueckas

1 0OpMIATh 3armcKa

T0/IyYeHHbIe

pesy/bTaThl B BUJe

Tipe3eHTalyi,

Hay4HO-TeXHUUeCKUX

OTUEeTOB, CTaTel U

JOKJIaZIoB Ha HAy4HO-

MPaKTUYeCKUX

MepONpUSITUSIX

IIK-3.1 3naer TexHuyeckas IIpumeneHne HOBBIX 40.044 CrieLjuanuct 1o
OCHOBHBIE MOJ/ieprKKa HayYHO- MeTOZIOB I10J/IyYeHUs], Hay4HO-TeXHUYe CKUM
VICTOYHUKU 1 MeTOZIbl | TeXHUUeCKOU VICTIBITAHUS Y OL|eHKU pa3paboTkam H

TIOTyYeHHs] HayYHO- pa3paboTKu 1 MOTPeOUTENTbCKUX WCTIBITaHUSIM
TeXHUYeCKOH WICTILITAaHUN HOBBIX CBOMCTB TOJIMMEPHBIX TIO/TMePHBIX
uH(pOpMaLY B TIO/TMMEePHBIX HaHO- HaHOCTPYKTypHPOBaH- HaHOCTPYKTYpPHPOBaH-
obnactu CTPYKTYPHPOBaHHBIX HBIX IIJIEHOK HBIX II/IEHOK,
TeopeTHueCcKon 1 TIJIEHOK Amnanmurnueckas
TIPUKJIaIHOW XVMUH, 3arMcKa

SHEpro- u

pecypcocbepexeHust

B XUMMYeCKOH

TEXHOJIOTHHY,

HepTeXUMUU U

OUOTEXHO/IOTUH

[TIK-3.3 Ymeer TexHuueckas [IpumeHeHre HOBBIX 40.044 CrieLjuanucrt 1o
MIPOBOAUTD TTOUCK TNoZZiepyKKa HayyHO- METO/[OB TIO/TyUeHHs], Hay4YHO-TeXHUYe CKIM
vHdopMaLuK B TeXHUYeCKOU WCITBITAHUS ¥ OLIEHKH pa3paboTkam U
3/1eKTPOHHO- pa3paboTKu 1 MOTPeOUTENTbCKUX WCTIBITaHUSIM
6ubMMoTeUHbIX WCITBITAHUH HOBBIX CBOWCTB TOJIMMEPHBIX TMIOTMMEePHBIX
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CUCTeMax U JIPyTHUX TTOJTAMEPHBIX HAaHO- HaHOCTPYKTYPHUPOBaH- HaHOCTPYKTYPUPOBaH-
HayKOMeTpHuue CKUX CTPYKTYyPUPOBAHHBIX HBIX IJIEHOK HBIX TUIEHOK,
cucTeMax 1o TIJIEHOK AnHanvtuueckas
TeMAaTHKe 3anucka
WCCeJOBaHUs
[TIK-3.2 Ymeer TexHuyueckas [IpumeHeHre HOBBIX 40.044 CrieLjuanucrt 1o
aHa/M3UpOBaTh, ToJiep>KKa Hay4yHo- METO/IOB I10/TyUeHMUs, Hay4HO-TeXHHUe CKUM
obpabaTtbiBaTh U TeXHUYEe CKOU WICTIBITAaHUS Y OLIeHKH pa3paboTKam u
CUCTeMaTU3UpOBaTh pa3paboTKu u MOTPeOUTETHCKUX WCTTBITaHUSIM
JIUTepaTypHble WCITBITAaHUN HOBBIX CBOMCTB OJTUMEPHBIX TI0JTUMEPHBIX
JlaHHbIe TOJIMMepHBIX HaHO- HaHOCTPYKTYpHpPOBaH- HaHOCTPYKTYpHUPOBaH-
OTeueCTBEeHHOTO U CTPYKTYyPUPOBAHHBIX HBIX TJIEHOK HBIX TUIeHOK,
3apybeXKHOTO OrbiTa | TJIEHOK AnHanutnueckas
1 oopMIIATE 3amnucka
TIO/TyYeHHBIE
pe3yJbTaThl B BUjIe
Tipe3eHTarLyi,
HayYHO-TEXHUUE CKUX
OTYETOB, CTaTel 1
JIOKJIaZiIoB Ha Hay4HO-
TIpaKTHYe CKUX
MEPOTPUSITHSIX
ITK-4 Criocobex T1IK-4.3 Ymeet Texuuueckas Ornpepnenenne 40.044 CrieLyia/iicT 110
MO/IeJTUPOBAaTh WCTIO/b30BaTh ToJ/iep>KKa Hay4yHo- XapaKTepPUCTHK ChIPbs Hay4HO-TeXHUUe CKUM
3Hepro- u TeXHUUeCKue TeXHUUeCKON 7151 TIPOU3BO/ICTBA pa3paboTkam u
pecypcocbeperaroil] | Cpe/cTBa st pa3paboTKu u HAHOCTPYKTYypHPOBaH- WCTIBITaHUAM
e TIPOLIeCCHI B r3Mepe-HUs WCITBITAaHUMA HOBBIX HBIX MaTepHhasioB TIOJTAMEPHBIX HaHO-
XUMMUECKOM rapaMeTpoB TIOJIMMepHBIX HaHO- CTPYKTYypPHUPOBaHHBIX
TeXHOJIOTUH, Trporiecca, CTPYKTYpPHUPOBAHHBIX TI/IEHOK,
HeTEXUMUU U aHa/IM31MpOBaTh TIJIEHOK AHanvtuueckas
OUOTeXHOIOTUU U TOJTyYeHHbIe JJaHHbIe 3armcKa

OCYILEeCTBJIATH " MPUHUMATb
TeXHOJIOTHYe CKUH pelreHrd Ha OCHOBe
TpoIjecc B pe3y/iLTaToB
COOTBETCTBHUHU C H3MepeHuit B
pernaMeHToMm, obactu

WCTIO/NB3YS nipodeCCHOHATBEHOU
TeXHUYeCKUe JIeSITe/IbHOCTH;
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cpefcTBa Aj1s
W3MepeHust
OCHOBHBIX
rapaMeTpoB
TeXHOJIOTUeCKOro
Tiporjecca, CBOWCTB
CBIPBSI ¥ IPOAYKLIUU

0060CHOBBIBATh
BbIOOD 060pYyAOBaHUS
C yYeToM TeXHOJIOTH-
YyeCcKuX YCI0BUM U
CBOWMCTB XUMHUECKUX
3/IeMEeHTOB, COeJ-
HeHU ¥ MaTepuasoB
Ha MX OCHOBe

[IK-4.1 3HaeT TexHuueckast Onpegenexve 40.044 CrieLyia/iicT 110
TIPUHLIUIIBI ToJ/iep>KKa Hay4yHo- XapaKTepPUCTHK ChIPbS Hay4HO-TeXHUUe CKUM
MO/ e/TUPOBaHUs TeXHUUeCKON 7151 TIPOU3BO/ICTBA pa3paboTkam u
3Hepro- u pecypco- pa3paboTKu u HaHOCTPYKTYPHUPOBaH- WCTTBITaHUSIM
cbeperarorux WCITBITAaHUMA HOBBIX HBIX MaTeprasioB TIOJTAMEPHBIX HaHO-
TIPOLIECCOB B T0JIMMepHBIX HaHO- CTPYKTYypPUPOBAaHHBIX
XUMUAYE CKON CTPYKTYpPHUPOBAHHBIX TIJIEHOK,

TeXHOJIOT YU, TIJIEHOK AHanvtuueckas
He(TEXUMUU U 3armcKa
OMOTEXHOJIOIUH, a

TaKKe TTIOHUMaeT

OCHOBBI

peryiaMeHTaluu

TEXHOJIOTUe CKUX

TMpOLIeCCOB; 3HaeT

OCHOBHbIE

TeXHUUeCKue

CpefcTBa [t

V3MepeHust

rapaMeTpOB

rpoLiecca, CBOMCTB

CBIPbSI ¥ IPOAYKLIUU

[IK-4.2 Ymeer TexHuueckast Onpepenenve 40.044 CrieLjpaivcrt 1o
TIPOBOJWTE TO/IIeP>KKa HAyYHO- XapPaKTEPUCTHK ChIPbSI Hay4YHO-TEXHUUE CKUM
MO/Ie/TUPOBAHUE TeXHUYEe CKOU LIS TIPOU3BOZICTBA pa3paboTKam u

TIPOILECCOB C UCIIOJIb-
30BaHHEM CIIeLHajIn-
3UPOBAHHOTO
MPOrpaMMHOI0
obecrieuenus, a

pa3paboTKu u
UCIBITAHUH HOBBIX
TOTUMEPHBIX HAHO-
CTPYKTYPHPOBaHHBIX
TUIEHOK

HaHOCTPYKTypHpPOBaH-
HBIX MaTepHasoB

UCIIBITAHUAM
TI0JTUMEPHBIX
HaHOCTPYKTYPUPOBaH-
HBIX TIJIeHOK,
AnHanuTthuyeckast
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TaK)Ke OCYILeCTB/ISATh
TEeXHOJIOTMUe CKUM
npotiecc ¢
cobmogeHreM Bcex
persiaMeHToB U

3dIIiCKa

CTaHJApPTOB
[IK-4.1 3naer TexHuueckas [IpumeHeHNe HOBBIX 40.044 CrieLjuanucrt 1o
TIPUHLUIIBI NoJ/lep’KKa Hay4yHo- MeTOZIOB 10/TyUeHMUs, Hay4HO-TeXHUYEe CKUM
MO/l e/TUPOBaHHUs TeXHUYeCKOU VICTIBITAHUS ¥ OL|eHKU pa3paboTkam U
SHepro- u pecypco- pa3paboTKu u MOTPeOUTeNTbCKUX WCTIBITaHUSIM
cbOeperaromuyx WCITBITAaHUN HOBBIX CBOMCTB MOJIUMEPHBIX TI0JIMMEPHBIX
TIPOLIECCOB B MOJIMMEpHBIX HaHO- HaHOCTPYKTYpHPOBaH- HaHOCTPYKTYPHUPOBaH-
XUMHUE CKOM CTPYKTYyPUPOBAHHBIX HBIX TJIEHOK HBIX TUIeHOK,
TeXHOJIOTUH, TIJIEHOK AHanvTtuueckas
HepTeXUMUU U 3amMcka
OMOTEeXHOJIOTUH, a

TaKKe TIOHUMaeT

OCHOBBI

peryiaMeHTalu

TeXHOJIOTUeCKUX

TIPOLIECCOB; 3HaeT

OCHOBHBIE TeXHU-

yecKue CpefCcTBa AJIs

v3MepeHus rnapa-

MeTPOB IpoLjecca,

CBOWCTB CBHIPbSI

TPOAYKITN

[IK-4.2 YmeeT TexHuueckas IIprMeHeHMe HOBBIX 40.044 Criequanuct 1o
TIPOBOJUTH ToJ/lep’KKa Hay4yHo- MeTOZIOB 10/TyUeHMUs, Hay4HO-TeXHUUEe CKUM
MO/ie/TUPOBaHUe TeXHUYUeCKOU WCTIBITaHUS Y OLIeHKU pa3paboTkam u

MPOLIECCOB C UCIO/b- | pa3paboTKu u MOTPeOUTENTbCKUX HCMBITAHUAM
30BaHMEM CHelHaNu- | WCIBITAaHUH HOBBIX CBOYCTB MTOJTAMEPHBIX TTOJTUMEPHBIX
3WPOBAaHHOTO TTOJTAMEPHBIX HAaHO- HaHOCTPYKTYPHUPOBaH- HaHOCTPYKTYPUPOBaH-
MPOrpaMMHOTO CTPYKTYPUPOBaHHbIX HBIX [1JIEHOK HBIX TUICHOK,
obecrieuenus, a [JICHOK Amnanutnueckas
TaKe OCYIIeCTBISTh 3amucKa
TeXHOJIOTYe CKUH

rpotiecc ¢
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co0JTIoIeHreM BCeX
periaMeHTOB |

CTaH/IapToOB

IIK-4.3 Ymeer TexHuyeckas IIpumeneHne HOBBIX 40.044 CrieLjuanuct 1o

WCMO/b30BaTh NoJ/lep’KKa Hay4yHo- MeTOZI0B [10/TyUeHMUs, Hay4HO-TeXHUUEe CKUM

TeXHUYeCKre TeXHUYeCKOH WICTIBITaHUS U OLIeHKU pa3paboTkam H

cpeJicTBa Jij1st pa3paboTKu U MOTpPeOUTENTbCKUX WCTIBITaHUSM

V3MepeHus WCITbITAHUH HOBBIX CBOMCTB MOJIMMEPHbIX TMOJTMMEPHBIX

rapaMeTpoB MOJIMMepHBIX HaHO- HaHOCTPYKTYpHUPOBaH- HaHOCTPYKTYPHUPOBaH-

Tnpotiecca, CTPYKTYPUPOBaHHbIX HBIX TIJIEHOK HBIX IUIEHOK,

aHa/IM3UpOBaTh TIJIEHOK Amnanurnyeckas

TO/TyYeHHBbIe [JaHHble 3anucKa

Y IPUHUMATh

pelleHus Ha OCHOBe

pe3y/bTaToB

M3MepeHui B

obmactu

rpodeCcCUOHaTEHON

JlesiTeJIbHOCTH;

060CHOBBIBaTh

BbIOOD 000pYyAOBaHUS

C y4eTOM

TeXHOJIOTMUeCKUX

yCJIOBUM U CBOMCTB

XUMHUYeCKUX

3/1IeMEHTOB,

COeTUHEHUN 1

MaTepHasoB Ha UX

OCHOBE
ITK-5 Criocobex [IK-5.1 3HaeT TexHuueckas Onpepenenve 40.044 CrieLjpa/ivicT 110
I/IaHUpOBaTh MeTozbI cOopa, TIOZI/lep>KKa HayuHO- XapaKTePUCTHUK ChIPbsi Hay4YHO-TeXHUYeCKUM
9KCMEepUMEeHTabHbIe | 00pabOTKH U aHaM3a | TEXHUYECKOH Ji7151 TIPOU3BO/CTBA pa3zpaboTkam u
HCC/IelOBaHuUs, 9KCIIEPUMEHTA/IbHBIX | pa3paboTKy u HaHOCTPYKTYpHPOBaH- WCTIBITaHUSIM
T0/TyyaTh, JAHHBIX C UCTO/Ib- WCTIbITAaHUN HOBBIX HBIX MaTepHasoB TMO/IIMepHbIX HaHO-
o0pabarbIBaTh U 30BaHMEM MaTeMa- TIO/TMepHBIX HaHO- CTPYKTYpPUPOBaHHbIX
aHa/Iu3MUpOoBaTh TUYeCKUX U CTaTUC- CTPYKTYypUPOBaHHBIX TIJIEHOK,
TOJIyYeHHbIe TUYeCKHUX MeTOZI0B TIJIEHOK AHanuTtnueckas
pesy/bTaThl aHa/IM3a; MeTOABbI 3anucKa
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Tripe/iCTaB/eHUs U

VHTepIIpeTaLyn
pe3y/bTaToB

WCC/IeJOBaHUHN

TIK-5.2 Ymeet TexHuueckas Onpepnenenvie 40.044 CrieLiua/iucT M0
TJIaHUPOBAaTh U TIOZI/lep>KKa HayuHO- XapaKTePUCTHUK ChIPbsi Hay4YHO-TeXHUYeCKUM
NIPOBOJUTH TeXHUYeCKOH 151 TIPOM3BOZCTBA pa3paboTkam H
JKCIIepUMEHTHI, pa3paboTKu 1 HaHOCTPYKTYpPHUPOBaH- WCTIBITaHUSIM
obpabatbIBaTh 1 WCIBITAHUHA HOBBIX HBIX MaTepuasoB TO/TMMepHBIX HaHO-
VHTepIIPeTUPOBaTh TIO/TMepHBIX HaHO- CTPYKTYpPUPOBaHHbIX
VX pe3y/bTaThl CTPYKTYPUPOBaHHbIX TI/IEHOK,

MeTo/laMH MaTeMa- TIJIEHOK AHanuTtnueckas
THUECKOTO U CTaTHC- 3ammckKa

THUUEeCKOr0 aHaiusa C

WCT0/b30BaHNEM

CrieLaaIM3MpoBaH-

HBIX NTaKeTOB

KOMIIbIOTEPHBIX

TIpOrpamM;

TIpe/ICTaB/SATh

pe3y/bTaThl

WcceJOBaHUM B BUie

OTUYeTOB, CTaTel U

Tipe3eHTaLUi

[IK-5.1 3naer TexHuueckas IIpumeHneHne HOBBIX 40.044 Criejuanucrt 1o
MeTozbl cbopa, MoJ/ieprKKa Hay4YHo- MeTOZIOB I10/TyYeHUs, Hay4HO-TeXHUYe CKUM
00paboTKu U aHanMM3a | TeXHUUYEeCKOU WCTIBITAaHUS U OLIEHKH pa3paboTkam u

SKCIIePUMEHTaNbHbIX | pa3paboTKu U MOTpeOUTeNbCKIX WCTIBITAaHUAM

JIaHHBIX C UCIIOMb- WCIIBITAHUNA HOBBIX CBOMCTB MOJIMMEPHBIX TIOJIMMEPHBIX
30BaHHEM MaTeMa- TMO/TIMepHbIX HaHO- HaHOCTPYKTYypHUPOBaH- HaHOCTPYKTYpHUPOBaH-
THUECKUX U CTaTHC- CTPYKTYPUPOBaHHbIX HBIX TIJIEHOK HBIX TUIEHOK,
TUYeCKUX MeTOZI0B TIJIEHOK AHanvTtnueckas
aHa/M3a; MeTOAbI 3amMcKa
TIpe/iCTaB/IeHus U

VHTepIIpeTaLuu

pesy/bTaToB

HCCrieJOBAaHUH

ITK-5.2 ¥Ymeer TexHuveckas IIpumeHeHNe HOBBIX 40.044 CrieLjuanuct 1o
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TIJIAaHUPOBATh U
TIPOBOAUTH
9KCTIepUMEHTHI,
obpabaTtbiBaTh U
VHTEePIPeTUPOBATh
WX pe3yJbTaThl
MeTo/laMi MaTeMa-
TUYeCKOTO W CTaTHC-
THUYeCKOTO aHajm3a C
WCT0/Ib30BaHUEM
crieLiaau3vpoBaH-
HBIX TTaKeTOB
KOMITBFOTEPHBIX
TIpOTrpaMM;
TIPeJCTaB/ATh
pe3yJbTaThl
HcceJOBaHUM B BUjle
OTYETOB, CTaTel 1
Tipe3eHTalui

TMOZIIeP>KKA HayuyHO-
TeXHUUe CKOI
pa3paboTKu u
HCITBITAHUH HOBLIX
MO/TUMEPHBIX HaHO-
CTPYKTYPUPOBaHHbIX
TIJIEHOK

METO/IOB TOTyUeHHs],
UCIIBITAHUSE ¥ OLIEHKH
MOTPeOUTENTbCKUX
CBOWCTB TIOJIUMEPHBIX
HaHOCTPYKTYpPHPOBaH-
HBIX TJIEHOK

Hay4YHO-TeXHUYeCKUM
pa3paboTkam u
UCIIBITaHUAM
T0JIMMEePHBIX
HaHOCTPYKTYPHUPOBaH-
HBIX IIJIHOK,
AnHanutnueckast
3aIcKa

MareMaThyecKoe
MO/IeTMpOBaHue
TeXHOJIOTHUECKUX
MIPOL[ECCOB C
UCII0/Ib30BaHUEM
CTaHZAAPTHBIX
MaKeToB
ABTOMaTHU3UPOBAHHOT
0 pacueTa u
MIPOEKTHUPOBAHMSI

MHOIO-
aCCOPTUMEHTHbIE
TIPOM3BO/ICTBA
XAMUUYECKOH U
CMEeXXHBIX OTpaciedn
TIPOMBIILIZIEHHOCTH

[TK-1 Criocoben
OCYIIIeCTBISTh
ripode CCHOHATBHYTO
[eATeNbHOCTD C
yUeTOM
PErvoHa/bHBIX
0COOeHHOCTeH U
norpebHOCTeM
paboropareseit

ITK-1.2 Ymeer
aHa/IM31pOBaTh
JlesITeIbHOCTD
TIPeANPUSITHI U
opraHu3arum
npoUILHOM
OTpac/iu CBOEro
pervoHa.

AHanuTh4deckast
3armMcKa

AHanmuTtHueckas
3aIMcKa

A3 AHanmuTuueckas
3arMcKa

ITK-1.1 Nmeer
npeficTaBieHue 00
0C00EeHHOCTSIX
pervoHasbHOrOo
pa3BUTHS U 3HAeT
crienuUKy phIHKaA
Tpyza B obnactu
ripodeccroHaNbHON
JleATeTbHOCTH.

AnHanuTtnuyeckas
3ammcKa

AnHanmuTtHueckas
3aIMcKa

A3 AHanuTuueckas
3ammcKa

I1IK-2 CriocobHOCTb
OCYILeCTB/IATH

T1K-2.2 YmeTb
OpraHKU30BbIBaTh U

AHanmuThyeckas
3arMcKa

AHanuThueckas
3arMcKa

A3 AHanuTHuecKast
3arMcKa
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TPOEKTHYO KOOD/IMHHPOBAaTh
JlesATeNIbHOCTb Ha paboTy yuacTHHKOB
BCeX 3Tarax MPOEKTa
JKU3HEHHOI'0 L[UKJIa TIK-2.3 YmeTb AmnanmaTtudeckast AHanmuTHhuecKas A3 AHanuTHueckas
TpoeKTa orpefessiTh 3arucKa 3arMckKa 3anucka
HE0OX0JUMBIe
pecypchl Jist
peanu3aluu
TPOEKTHBIX 33/1au
[IK-2.1 Y™meTb AHanutuueckas AHnanuthueckas A3 AHanuTtnueckas
ornpezessiTh 3arnvcka 3anvcka 3arucKa
npobsiemMy U Criocobsl
ee pelleHus B
MIpOEeKTe
ITK-3 Criocobex [IK-3.3 Ymeer TexHuueckas Onpepenenve 40.044 Criequanucrt 1o
OCYIIeCTB/IATh COOp, | MPOBOJWTH MOUCK MoAJep’KKa HayuHO- XapaKTepUCTUK ChIPbsi Hay4YHO-TeXHUYeCKUM
CUCTeMaT13aLuio U vHpOpMaIK B TeXHUYe CKOU JL71s1 IPOU3BO/CTBA pa3paboTkam u
aHa/u3 Hay4Ho- 3JIeKTPOHHO- pa3paboTku u HaHOCTPYKTYPUPOBaH- HCIBITaHHUAM
TeXHUYeCKOU OUOTHOTEUHBIX WCTIBITaHUMA HOBBIX HBIX MaTepuaioB TI0JIUMEePHBIX
nH(bopMaLu CUCTeMax U JIpyrux MOJIMMEPHBIX HAHO- HaHOCTPYKTYPUPOBaH-
OTeyeCTBEHHOT0 U HayKOMeTpHUieCKUX CTPYKTYPUPOBaHHBIX HBIX I/IEHOK,
3apy0eXXHOTO OMbITa | CHUCTEMAaX 0 TIJIEHOK AHanmuTuueckas
10 TeMaTuKe TeMaTHKe 3anucka
HCCeJ0OBaHUS WCCe0BaHus
[IK-3.1 3HaeT TexHuueckast Onpepenenuve 40.044 CrieLjpaivcrt 1o
OCHOBHbIE noAJep’KKa Hay4uHO- XapaKTePUCTUK ChIPbsi Hay4YyHO-TeXHUYeCKUM
WCTOYHUKHU U MeTOJibl | TeXHUUeCKOUN JL71s1 IPOU3BO/CTBA pa3paboTkam u

TO/Ty4YeHUs] HayuHo-
TeXH1UeCKON
vHpopMaLuK B
obnactu
TeopeTHUeCKoil 1
TIPUK/IJHON XUMUH,
SHEpro- u
pecypcocbepexxeHust
B XMMUUeCKOU
TEXHOJIOTHH,
He(TEeXUMUU U

pa3paboTKu u
UCIBITAHUH HOBBIX
TOTUMEPHBIX HAHO-
CTPYKTYPUPOBAHHBIX
TUIEHOK

HaHOCTPYKTypHPOBaH-
HBIX MaTepHasoB

HUCIIBITAHUSAM
TI0JIMMEPHBIX
HaHOCTPYKTYPUPOBaH-
HBIX IIJICHOK,
AnHanutnueckas
3ammcKa

39




OMOTeXHOJIOrUU

ITK-3.2 Ymeer TexHnueckas Onpegenenve 40.044 Criejuanuct 1o
aHa/lIM3MpOBaTh, MoJ/ieprKKa HayYHo- XapaKTepUCTHK ChbIPbS Hay4HO-TeXHUYe CKUM
obpabatbiBaTh U TeXHUUeCKOH Ji7151 TIPOU3BO/ICTBA pa3paboTkam u
CUCTeMaTHU3UpOBaTh pa3paboTKu 1 HaHOCTPYKTYpHPOBaH- WCIBITaHUSAM
JIUTepaTypHble WCTIBITAaHUN HOBBIX HBIX MaTepuasoB TIOJIMMEPHBIX

JaHHbIe TOJIMMepHBIX HaHO- HaHOCTPYKTYPHUPOBaH-
OTeueCTBEHHOI0 U CTPYKTYypUPOBaHHBIX HBIX IJIEHOK,
3apyOe>KHOTO OTbITa | MJIEHOK AHanuTtnueckas

1 0OpMIATh 3armcKa

T0/IyYeHHbIe

pe3ysbTaThl B BUe

Tipe3eHTalyi,

Hay4HO-TeXHUUeCKUX

OTUEeTOB, CTaTel U

JOKJIaZIoB Ha HAy4HO-

MPaKTUYeCKUX

MepONpUSITUSIX

IIK-3.2 ¥Ymeer TexHuyeckas IIpumeneHne HOBBIX 40.044 CrieLjuanuct 1o
aHa/IM3MpOBaTh, MOJ/ieprKKa HayYHO- MeTOZIOB I10J/IyYeHUs], Hay4HO-TeXHUYe CKUM
obpabatbiBaTh U TeXHUYeCKOU WCTIBITAHUS U OLIEHKH pa3paboTkam u
CUCTeMaTHU3UpOBaTh pa3paboTKu 1 MOTPeOUTENTbCKUX HCIBITaHUAM
JIUTepaTypHble WCIBITAHUHA HOBBIX CBOMCTB MOJIMMEPHBIX MOJIMMEPHBIX

JaHHbIe TI0JIMMepHBIX HaHO- HaHOCTPYKTYPHUPOBaH- HaHOCTPYKTYPHUPOBaH-
OTeueCTBeHHOI'0 U CTPYKTYpPUPOBAHHBIX HBIX IIJIPHOK HBIX IJICHOK,
3apyOe>KHOTO OTbITa | MJIEHOK AHanuTtnueckas

1 ohopMIATE 3arMcKa

TO/IyYeHHbIe

pe3y/bTaThl B BUje

Tipe3eHTalyi,

Hay4HO-TeXHUUYEe CKUX

OTUEeTOB, CTaTeN U

JIOK/IaZloB Ha HAay4HO-

MpPaKTUYeCKUX

MepONPUSATUAX

IIK-3.3 Ymeer TexHuyeckas IIpumeneHne HOBBIX 40.044 Crieriauct no
MIPOBOJMTE TIOMCK MoJ/iep’KKa Hay4yHo- MeTOZIOB I0J/TyYeHMUs, Hay4HO-TeXHUYe CKUM
MH(popMaLK B TeXHUYeCKOH VICTIBITAHUS Y OLIeHKU pa3paboTkam U
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3/IEKTPOHHO- pa3paboTKu U MOTPeOUTETHCKUX HCTILITAHUSM
61OIHOTEUHBIX HCITBITAaHUM HOBBIX CBOMCTB TTOJTAMEPHBIX TIOJTUMEPHBIX
cucTeMax M JJpyTux TIOJTUMEPHBIX HaHO- HaHOCTPYKTYPHUPOBaH- HaHOCTPYKTYPUPOBaH-
HayKOMeTPHUUEe CKUX CTPYKTYpPHUPOBAHHBIX HBIX TIJIEHOK HBIX TIJIEHOK,
CHUCTeMax T10 TIJIEHOK AHanmuTHYe cKast
TeMaTHKe 3armckKa
HCCreJOBaHUsT
IIK-3.1 3nHaer TexHuyeckas IIpumeneHne HOBBIX 40.044 Crieriaauct no
OCHOBHEI® TIO/IIep>KKa Hay4HO- METO/IOB TTOJTyUeHWs, HayYHO-TEXHUUE CKUM
HWCTOYHUKH U METO/IbI | TeXHHUeCKOMH WCITBITAHUS U OLIeHKU pa3paboTkam u
TMO/TyYeHHs1 HayuyHo- pa3paboTKu u MOTPeOUTeNTbCKUX WCIIBITAaHUSIM
TeXHUUE CKOU HCITBLITAHUHA HOBBIX CBOMCTB TIOJTAMEPHBIX TOJIMMEePHBIX
vHpOpPMaIH B TIOJTAMEPHBIX HaHO- HaHOCTPYKTYPHUPOBaH- HaHOCTPYKTYPUPOBaH-
obsacTu CTPYKTypUPOBaHHBIX HBIX TIJIEHOK HBIX TI/IEHOK,
TeOpPeTUUYeCKOH U TIJIEHOK AHamuTH4YecKas
TIPUK/IaIHOW XVMUH, 3armcKa
SHepro- 1 pecypco-
cOepe>keHyst B
XUMUUEeCKOU
TeXHOJIOTUH,
HedTeXUMUU U
OMOTEXHOJIOTUH
ITK-4 Criocobex [IK-4.1 3HaeT TexHuueckast Onpegenexve 40.044 CrieLyia/iicT 110
MO/IeJTUPOBAaTh TIPUHLIUIIBI ToJ/iep>KKa Hay4yHo- XapaKTepPUCTHK ChIPbs Hay4HO-TeXHUUe CKUM
3Hepro- u MO/ e/TUPOBaHUs TeXHUYeCKOU 7151 TIPOU3BO/ICTBA pa3paboTkam u
pecypcocbeperaroi] | Hepro- U pecypco- pa3paboTKu u HaHOCTPYKTYPHUPOBaH- HCITBITAaHUSIM
e TIPOLIeCCHI B cbeperarorux HCITBITAHUHA HOBBIX HBIX MaTepHhasioB TIOJTAMEPHBIX
XUMUYeCKoi TIPOLIECCOB B XUMU- TO/IMMEPHBIX HAHO- HaHOCTPYKTYpHUPOBaH-
TEeXHOJIOTHH, YECKOUM TEXHOJIOTUH, | CTPYKTYPHUPOBAHHBIX HBIX TIJIEHOK,
HeTEXUMUU U He(TeXUMUU U TIJIEHOK AHanmuTHUe CKast
OHOTEXHOJIOTHH U OMOTEXHOJIOIUH, a 3aIMcKa

OCYILeCTBJISTh
TeXHOJIOTUYeCKUN
TIpoLieccC B
COOTBETCTBUHU C
perjiaMeHToM,
WCIIOJIb3YSI
TeXHUYeCKue

TaK)Ke IOHUMaeT
OCHOBBI pernameH-
TaLUU TeXHOJIOTH-
YeCKHUX TMPOLIeCCOB;
3HAaeT OCHOBHbIE
TeXHUYECKHe
CpeJCcTBa Jist
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cpefcTBa Aj1s
W3MepeHust
OCHOBHBIX
rapaMeTpoB
TeXHOJIOTUeCKOro
Tiporjecca, CBOWCTB
CBIPBSI ¥ IPOAYKLIUU

v3Mepe-HUs
rapamMeTpoB
Trporiecca, CBONCTB
CBIPBS1 U TIPOAYKIUU

T1K-4.3 Ymeet
HCII0/1b30BaTh TeX-
HUYecKue Cpe/iCTBa

TexHuueckas
oA eprKKa Hay4uHO-
TeXHUYeCKOM

Onpepnenenvie
XapaKTepPUCTHK ChIPbSI
711 TIPOU3BOJZICTBA

40.044 Criequanucrt 1o
Hay4YHO-TeXHUUEe CKM
pa3paboTkam u

[J1s1 U3MepeHuUst pa3paboTKu 1 HAHOCTPYKTYypPHPOBaH- WCTIBITAaHUAM
rnapamMeTpoB WCTIBITAHUH HOBBIX HBIX MaTepHasioB MO/TUMEPHBIX HaHO-
npotiecca, TO/TMMEPHBIX HaHO- CTPYKTYPUPOBaHHbIX
aHaJIM3UPOBaTh CTPYKTYPUPOBaHHbIX TIJIEHOK,
TOJTy4YeHHBIe JaHHbIe | TJIEHOK AnanuTryeckas

Y IPUHUMATh 3anmcKa

pelLIeHus Ha OCHOBe

pe3y/ibTaToB

M3MepeHui B

obnactu

rpodeCcCUOHaTEHON

JeATeNIbHOCTY;

000CHOBBIBaTh

BbIOOD 000pYyAOBaHUS

C yYeTOM TEeXHOJIO-

TMYeCKUX yCI0BUM U

CBOMCTB XUMUYECKUX

3/IeMEHTOB,

COeTUHEHUN 1

MaTrepuasoB Ha UX

OCHOBE

[IK-4.2 Ymeer TexHnueckas Onpepnenenvie 40.044 Criequanucrt 1o
MIPOBOJIUTH TIOZI/IEP>KKA HAyUHO- XapPAKTEPUCTHUK ChIPbsi HayuYHO-TeXHUUYECKUM
MO/Ie/IMPOBaHUe TeXHUYeCKOU /151 TIPOU3BO/ICTBA pa3paboTkam u
TIPOLIECCOB C pa3paboTKu 1 HAHOCTPYKTYpPHPOBaH- WCTIBITAaHUSIM
UCII0/Tb30BaHUEM WCTIBITAHUN HOBBIX HBIX MaTeprasioB MO/TUMEPHBIX HaHO-
CMeLaIM3UPOBAHHOT | MOJMMEPHBIX HAHO- CTPYKTYpPUPOBaHHbIX
0 TIPOrPaMMHOTO CTPYKTYPUPOBaHHbIX TITEHOK,
obecnieuenus, a [JICHOK Amnanutrueckas
TaK)Xe OCYILeCTB/SATh 3armcKa

TEXHOJIOTMYe CKUM
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Tporiecc ¢
cob/mroeHreM Bcex
per/iaMeHTOB |

CTaHJAapTOB

IIK-4.1 3naer TexHuyeckas IIpumeneHne HOBBIX 40.044 CrieLjuanucr 1o
TIPUHLIUIIBL MOJ/ieprKKa HayYHO- MeTOZIOB I10/IyYeHUs], Hay4HO-TeXHUYe CKUM
MOJe/IUPOBaHHUs TeXHUYeCKOH VICTIBITAHUS Y OL|eHKU pa3paboTkam H
3Hepro- u pecypco- pa3paboTKu 1 MOTPeOUTENTbCKUX HCIBbITaHUSM
cbeperarorux WCIBITAHUHA HOBBIX CBOMCTB MOJIMMEPHBIX MOJTMMEPHBIX
TPOLIeCCOB B XUMHU- TI0JIMMepHBIX HaHO- HaHOCTPYKTYPHUPOBaH- HaHOCTPYKTYPHUPOBaH-
YeCKOM TeXHOIOTUY, | CTPYKTypUPOBaHHBIX HBIX IIJIPHOK HBIX IJICHOK,
HepTeXuMHUY 1 TIJIEHOK AHanuTtnueckas
OUOTEeXHOJIOTUY, a 3arucKa

TakKke [IOHUMAeT

OCHOBBI pernaMeH-

Taljui TeXHOJIOTU-

YeCKHX TPOLIeCCOB;

3HaeT OCHOBHbIE

TeXHUYeCKHe

CpefiCcTBa [/ U3Me-

peHus IapaMeTpoB

rpoLiecca, CBOMCTB

CBIPbS Y IPOAYKLIUU

[IK-4.2 Ymeer TexHuueckas IIpumeHneHne HOBBIX 40.044 Criejuanucrt 1o
MIPOBOJUTH MoJ/ieprKKa Hay4YHo- MeTOZIOB I10/TyYeHUs, Hay4HO-TeXHUYe CKUM
MOJe/IMpOBaHue TeXHUYeCKOH VCTIBITAHUS Y OL|eHKU pa3paboTkam H
TIPOLIeCCOB C pa3paboTKu U MOTpeOUTeNbCKIX WCIIbITaHUSAM
WCT0/b30BaHNEM WCIIBITAHUNA HOBBIX CBOMCTB MOJIMMEPHBIX TIOJIMMEPHBIX
CreLian3upOBaHHOr | TOJIMMEpPHBIX HaHO- HaHOCTPYKTYPUPOBaH- HaHOCTPYKTYPHUPOBaH-
0 NIPOrpaMMHOI0 CTPYKTYypPUPOBAHHBIX HBIX IIJIEHOK HBIX IJIEHOK,
obecrieuenusi, a TIJIEHOK AHanvTtnueckas
TaKXe OCYILeCTB/IATh 3amMcKa

TeXHOJIOTMYe CKUI
npotiecc ¢
co0O/moeHreM BCex
persaMeHToB U
CTaH/IapTOB
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IIK-4.3 Ymeer TexHuyeckas IIpumeneHne HOBBIX 40.044 CrieLjuanuct 1o

WCTIONb30BaTh ToJiiep>KKa Hay4yHo- METO/IOB TTO/TyUeHuUs, Hay4YHO-TeXHHUEe CKUM

TeXHUUeCKUe TeXHUUeCKON WCTIBITAHUS ¥ OLIeHKU pa3paboTkam u

CpefcTBa [/ pa3paboTKu 1 MOTPeOUTeNTbCKUX WCTTBITaHUSM

W3MepeHust WCTILITAaHUH HOBBIX CBOMCTB MOJIMMEPHBIX TIO/TMMePHBIX

rapamMeTpoB TIOJTUMePHBIX HaHO- HaHOCTPYKTYPHUpPOBaH- HaHOCTPYKTYPHUPOBaH-

rporiecca, CTPYKTypPUPOBaHHBIX HBIX I1JIEHOK HBIX IJIEHOK,

aHa/lM3MpoBaTh TIJIEHOK Amnamuruueckas

TIO/TyYeHHbIe IaHHbIe 3anucKa

Y IPUHUMATh

pellleHNsI Ha OCHOBe

pe3yJ/IbTaToB

M3MepeHui B

obnactu

rpoteCcCUOHaTEHON

ZlesiTeJTbHOCTH;

000CHOBBIBaTh

BbIOOp 000pyIOBaHMUsS

C YYeTOM TEeXHOJIO-

TMUeCKUX yC/IOBUM U

CBOWCTB XUMUUECKUX

3/1eMeHTOB,

COeTUHEHUN 1

MaTepuasoB Ha UX

OCHOBE
[TK-5 Criocoben ITK-5.1 3Haer TexHnueckas Onpegenenve 40.044 Crieiuanuct 1o
TJIAaHUPOBATh MeTo/ibl cOopa, To/iiep>KKa Hay4yHo- XapaKTepPUCTHK ChIPbSI Hay4YHO-TeXHHUe CKUM
SKCIIepUMEHTa/IbHbIe | 00pabOTKY M aHa/mu3a | TeXHUUeCKOH JL7Is1 IPOU3BO/ICTBA pa3paboTKam u
HCCIelOBaHuUs, 9KCIIEPUMEHTA/IbHBIX | pa3paboTKy u HaHOCTPYKTYpPHUPOBaH- WCTIBITaHUSM
T10JTyYarh, JaHHBIX C WCITBITaHUI HOBBIX HBIX MaTepHhasioB TIOJTUMePHBIX HaHO-
obpabaTbIBaTh U WCTIO/Ib30BaHUEM TIOJTUMePHBIX HaHO- CTPYKTyPUPOBAHHBIX
aHa/IM3UPOBaTh MaremMaTh4ecKrux U CTPYKTYPHUPOBaHHbIX TITEHOK,
TIO/TyYeHHbIe CTaTUCTUYeCKUX TIJIEHOK Amnamuriueckas
pe3y/bTaThl MeTO/IOB aHa/13a; 3arnucKa

MeTO/IbI

TIpe/iCTaB/IeHus U

VHTeprpeTanyun

pe3y/IbTaToB
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WCC/IeJOBaHUHN

ITK-5.2 ¥Ymeet TexHnueckas Onpegenenve 40.044 Criejuanuct 1o
MJIaHUPOBAThb U MoAJeprKKa Hay4uHO- XapaKTepUCTUK ChIPbsi Hay4YHO-TeXHUYeCKUM
TIPOBOJUTH TeXHUUeCKOH Ji7151 TIPOU3BO/ICTBA pa3paboTkam u
JKCIIepUMEHTHI, pa3paboTKu 1 HaHOCTPYKTYpHPOBaH- WCIBITaHUSAM
obpabatbiBaTh U WCITBITaHUM HOBBIX HbIX MaTepuaioB MOJIMMEPHBIX HAHO-
WHTEepIIpeTUPOBATh [OJIMMEepHbIX HAaHO- CTPYKTYPUPOBaHHbBIX
VX pe3y/bTaThl CTPYKTYypUPOBaHHBIX TIJIEHOK,

MeTo/laMH MaTeMa- TIJIEHOK AHanuTtnueckas
THUYeCKOro U 3arucKa
CTaTUCTUYECKOTrO

aHa/v3a C UCToJb-

30BaHMeEM CreLuanu-

3UPOBAaHHBIX [1AKETOB

KOMITbFOTEPHBIX

MporpaMmm;

Mpe/iCTaB/IsTh

pesysbTaThl

WCCeJOBaHUM B BUie

OTYETOB, CTaTed U

Tipe3eHTalui

IIK-5.2 Ymeer TexHuyeckas IIpumeneHne HOBBIX 40.044 Crieriauct no
TM/IaHUPOBATh U MoJ/iep’KKa Hay4yHo- MeTOZIOB I10/TyYeHMUs, Hay4HO-TeXHUYe CKUM
MPOBOJUTh TeXHUUeCKON WCIIBITAHUS U OLIeHKU pa3paboTkam u
3KCIIepPYMEHThI, pa3paboTKu u MOTPeOUTeNTbCKUX HCIBITaHHUAM
obpabarbIBaTh 1 WCTILITAaHUN HOBBIX CBOJCTB IOJIMMEPHBIX MOJTMMEPHBIX
HWHTEepIpeTUPOBaTh MO/IMMEePHBIX HAHO- HaHOCTPYKTYPUPOBaH- HaHOCTPYKTYPUPOBaH-
WX pe3y/IbTarhbl CTPYKTYPUPOBaHHbBIX HBIX IUIEHOK HBIX I/IeHOK,
MeTozilaMu MaTeMa- TIJIEHOK AHanvTtnueckas
THUYECKOro U 3anucKa

CTaTUCTUYECKOTO
aHaJM3a C UCTIONb-
30BaHUEM CIIeLfai-
3MPOBAHHbIX TIAKETOB
KOMIIbIOTEPHBIX
Tporpamm;
TIPe/ICTaB/IATh
pe3y/bTarhl
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HcCcreJoBaHUM B BUjle
OTYETOB, CTaTel U

Tipe3eHTalui

IIK-5.1 3nHaer TexHuyeckas IIpumeneHne HOBBIX 40.044 CrieLjuanuct 1o
MeTozbl cOopa, NoJ/lep’KKa Hay4yHo- MeTOZI0B [10/TyUeHMUs, Hay4HO-TeXHUUEe CKUM
00paboTKu U aHa/MM3a | TeXHUYeCKOU WCTIBITAaHUS U OLIEHKH pa3paboTkam u

9KCIIePUMEHTATBHBIX
JAaHHBIX C UCTIO/B30-
BaHWeM MaTeMaTH-
YeCKUX U CTaTUCTH-
YeCKHUX METOZ0B
aHa/IM3a; MeTOobI
TIPe/ICTaB/EHUS U
VHTEepITpeTaLuH
pe3y/bTaToB
HCCreJOBaHUH

pa3paboTKu u
WCITBITAHUN HOBBIX
TOTUMEPHBIX HAHO-
CTPYKTYPHPOBaHHBIX
TUIEHOK

MOTPeOUTeNTbCKUX
CBOWCTB TIOJITUMEPHBIX
HaHOCTPYKTYpPHPOBaH-
HBIX TJIEHOK

UCIIBITAHUAM
TIOJIMIMEePHBIX
HaHOCTPYKTYPUPOBaH-
HBIX IIJIHOK,
AnHanutnueckast
3arcKa

OCHOBHBIE
XUMHYECKHe,
HehTeXUMHUECKHe |
6HOTEeXHO/IOrHYeCKye
MPOM3BO/ICTBA

[TK-1 Criocoben
OCYIIIECTB/ISATh
NpodeCcCHOHAbHYIO
ZeATeNBHOCTD C
yueToMm
PErvoHabHBIX
ocobeHHOCTe! U
riorpeGHOCTeH
paboTogaresniei.

[IK-1.1 Nmeet
npeficTaBieHue 00
0COOEHHOCTSIX
PEeruoHaNbHOTOo
Pa3sBUTHS U 3HAET
crienuUKy pbIHKA
TpyZa B obmactu
ripodeccroHaNbHON
JeSITeIbHOCTH

AHanuTh4yeckas
3amrcKa

AHanuTh4de cKast
3aIMcKa

A3 AHanmuTnueckas
3amMcKa

IIK-1.2 Ymeer
aHaJIM3UPOBaTh
JIesITe/IbHOCTD
TIpeNpUITUN U
opraHu3arui
npobUILHON
OTpac/i CBOETOo
pervoHa.

AHanmuThyeckas
3arMcKa

AHanuThueckas
3arMcKa

A3 AHanuTHuecKast
3arMcKa

IIK-2 CriocobHOCTb
OCYIIIe CTB/ISATh
MPOEKTHYIO
JIesITe/IbHOCTh Ha
BCeX Tarax

[1K-2.3 YmeTh
OTpe/IeNATh
Heo0XoJUMbIe
PeCypChI Ajist
peanu3aiyu

AHanuTh4yeckas
3arMcKa

AHanuTh4de cKast
3aIMcKa

A3 AHanmuTnueckas
3arMcKa
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JKMU3HEHHOI'0 [UK/Ia

IMPOEKTHLIX 3a[d4

MpoeKTa [IK-2.1 YmeTh Amnanmuitryeckast AHanuThueckas A3 AHanmuTtrueckas

OTIpe[IeJIATh 3armckKa 3arMcKa 3armckKa

Mpo6/IeMy U CIOCOOBI

ee pelleHus B

TIPOEKTe

[IK-2.2 YmeTb Ananutuueckasi AHanuTtuueckas A3 AHanuTtnueckas

OpraHU30BbIBaTh U 3arucKa 3arMckKa 3anucka

KOOD/IMHUPOBAaTh

paboTy yuacTHHKOB

TIpOeKTa
I1K-3 Criocoben TIK-3.2 Ymeet TexHuueckas Onpepnenenvie 40.044 CrieLyua/iicT 110
OCyIIecTBIATh cO0p, | aHa/TM3UPOBATH, NoAJepKKa HayuHo- XapaKTePUCTUK ChIPbsi Hay4YHO-TeXHUYeCKUM
CHUCTeMaTH3alnIo U obpabatbiBaTh U TeXHUYeCKOU 7151 TIPOU3BO/ICTBA pa3paboTkam u
aHa/M3 Hay4yHo- CUCTeMaTHU3UPOBaTh pa3paboTKu u HaHOCTPYKTYypHpPOBaH- WCIBITAHUSIM
TeXHUYe CKOU JiuTepaTypHbie WCITBITAaHUMA HOBBIX HBIX MaTepuaioB TOJIMMEePHBIX
nH(bOpMaLIN JlaHHBIe TIOJTAMEPHBIX HaHO- HaHOCTPYKTYPUPOBaH-
0TeueCTBEHHOTO U 0TeueCTBEHHOT0 U CTPYKTYypUPOBaHHBIX HBIX TI/IEHOK,
3apy0eXXHOTO OMbITa | 3apyOEXXHOTO OTbITa | TUIEHOK AHanmuTuueckas
10 TEMaTHKe 1 ohopMIAT 3armckKa
HCCeJOBAaHUS TOTyYeHHbIe

pe3y/nbTaThl B BUJe

TIpe3eHTaLui,

Hay4HO-TEXHUUEeCKHUX

OTYeTOB, cTaTel u

JIOK/1a/I0B Ha Hay4yHO-

MpaKTU4eCKuX

MepONPUSITUIX

[IK-3.1 3Haet TexHuueckas Onpepenenuve 40.044 Criequanuct 1o

OCHOBHbIE MoAJeprKKa HayuHO- XapaKTepUCTUK ChIPbsi Hay4YHO-TeXHUYeCKUM

HWCTOYHUKH ¥ METOJbI | TeXHHUYEeCKON TSI TIPOU3BOZICTBA pa3paboTkam u

TO/IyYeHHs1 HayuyHo-
TeXHUYeCKOU
vHpOpMalLiK B
obnactu
TeopeTUyecKol 1
TIPUK/IaZIHON XUMUH,
SHepro- M pecypco-

pa3paboTKu U
WCTIBLITAHUH HOBBIX
MOTMMEPHBIX HAHO-
CTPYKTYPHUPOBaHHBIX
TIIEHOK

HaHOCTPYKTYPUPOBaH-
HBIX MaTepHasioB

HCIIBITAaHUSIM
MOIMMEPHBIX
HaHOCTPYKTYPUPOBaH-
HBIX TIJIEHOK,
AHanuTtuyeckas
3arMcKa
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cOepekeHUs B
XUMMUE CKOM
TEXHOJIOTHH,
HeTeXUMUU U
OUMOTeXHOIOTUU

ITK-3.3 Ymeer
TIPOBOAWTD TTOUCK
vHdopMaLuK B

Texuuueckas
TIOZI/IEP>KKA HAayuHO-
TeXHU4Ye CKOU

Onpepenenue
XapaKTePUCTHUK ChIPbS
Ji7151 TIPOU3BO/CTBA

40.044 CrieLjuaivcrt 1o
HayuYHO-TeXHUYeCKUM
pa3paboTKam u

3/1IeKTPOHHO- pa3paboTKu 1 HaHOCTPYKTYpHUPOBaH- HCIBITaHUSM
6ubMMoTeuHbIX WCTIBITAaHUM HOBBIX HBIX MaTepHuasoB TI0JIMMEpPHBIX
cUcTeMax M Jpyrux TI0JIMMEpHBIX HaHO- HaHOCTPYKTYPHUPOBaH-
HayKOMeTpHue CKUX CTPYKTYypPUPOBaHHBIX HBIX IJIEHOK,
cUcTeMax 1o IIJIEHOK AHanuTtnyeckas
TeMaruke 3amnucka
WCC/IeJOBaHUs

ITK-3.2 Ymeer TexHuyeckas IIpumeneHvie HOBBIX 40.044 Creramuct no
aHa/IM3MpOBaTh, Mo /ieprKKa Hay4YHO- MeTOZIOB I10J/TyYeHUs], Hay4HO-TeXHUYe CKUM
obpabatbiBaTh U TeXHUUeCKOH WCTIBITaHUS ¥ OLJeHKU pa3paboTkam u
CUCTeMaTu3UpoBarhb pa3paboTKu 1 MOTPeOUTENTBCKUX WCIBITaHUSM
JIUTepaTypHble WCTIBITAaHUN HOBBIX CBOJCTB MOJIMMEPHBIX TIOJIMMEPHBIX

JaHHbIe TOJIMMepHBIX HaHO- HaHOCTPYKTYPHUPOBaH- HaHOCTPYKTYPHUPOBaH-
0Te4yeCTBEHHOI'O U CTPYKTYypUPOBaHHBIX HBIX [JIEHOK HBIX IJIEHOK,
3apyOe>KHOTO OTbITa | MJIEHOK AHanuTtnueckas

1 0OpMIATh 3armcKa

T0/IyYeHHbIe

pe3yJsbTaThl B BUe

Tipe3eHTalyi,

Hay4HO-TeXHUUeCKUX

OTUYEeTOB, CTaTe U

JOKJIaZloB Ha HAy4HO-

MPaKTUYeCKUX

MepONpUSITUSIX

IIK-3.1 3naer TexHuyeckas IIpumeneHne HOBBIX 40.044 CrieLjuanuct 1o
OCHOBHBIE MOJ/ieprKKa HayYHO- MeTOZIOB I10/IyYeHUs], Hay4HO-TeXHUYe CKUM
VICTOYHUKU 1 MeTOZlbl | TeXHUUeCKOU VICTIBITAHUS Y OL|eHKU pa3paboTkam H
T10/Iy4eHusl HayYHO- pa3paboTKu 1 MOTPeOUTENTbCKUX HCIBITaHUAM

TeXHUYe CKOU WCIBITAHUHA HOBBIX CBOMCTB MOJIMMEPHBIX MOJTMMEPHBIX
MH(popMaLK B TI0JIMMEpHBIX HaHO- HaHOCTPYKTYPUPOBaH- HaHOCTPYKTYPUPOBaH-
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obnactu CTPYKTYPUPOBaHHbIX HBIX TVIEHOK HBIX TUIEHOK,
TeopeTHyeCcKou u TIJIEHOK AHanvtuueckas
TIPUK/IaIHOW XUMUH, 3armcKa
SHepro- 1 pecypco-
cOepe>keHus B
XUMUUECKOM
TeXHOJIOTUH,
HepTeXUMHUN 1
OUOTEXHO/IOTHUH
[TIK-3.3 ¥Ymeer TexHuveckas IIpumeHeHNe HOBBIX 40.044 CrieLjuanucrt 1o
TIPOBOJUTH TIOMCK ToJ/iep>KKa Hay4yHo- MeTOZIOB I10/TyUeHMUs, Hay4HO-TeXHUUEe CKUM
vHpopMaLuK B TeXHUYeCKOU WICTIBITAHUS M OLIEHKH pa3paboTkam u
3/IeKTPOHHO- pa3paboTKu u MOTPeOUTETbCKUX WCTTBITaHUSIM
61bMMOTEeUHBIX WCIIBITAHUNA HOBBIX CBOMCTB NOJIMMEPHBIX TI0JIMMEPHBIX
cHUcTeMax M ApyTyx TO/TMMepHBIX HaHO- HAHOCTPYKTYpPHUPOBaH- HaHOCTPYKTYPUPOBaH-
HayKOMeTpHUue CKUX CTPYKTYyPUPOBAHHBIX HBIX IJIEHOK HBIX IUIEHOK,
cucTeMax 1o TIJIEHOK AnHanvtuueckas
TeMaTrKe 3anucKa
WCC/Ie[JOBaHUS
ITK-4 Criocobex [IK-4.1 3HaeT TexHuueckas Onpepenexue 40.044 CrieLjuaivcrt 1o
MO/IeJTUPOBATh TIPUHLUIIBI MOJIe/H- ToJiep>KKa Hay4yHo- XapaKTepPUCTUK ChIPbsi Hay4HO-TeXHUUe CKUM
SHEpro- 1 DOBaHUS SHEpro- U TeXHUYeCKOU 151 TIPOM3BOZICTBA pa3paboTkam U
pecypcocbeperaror; | pecypcocbeperato- pa3paboTKu u HAHOCTPYKTYpPHPOBaH- WCTIBITAaHUAM
e TIpOoLIeCChl B IIIUX MPOLIeCCOB B WCITBITAaHUN HOBBIX HBIX MaTepHhasioB TI0JTUMEPHBIX
XUMUUECKOM XUMUAYECKOUN TeXHO- TOJIMMepHBIX HaHO- HaHOCTPYKTYpHUPOBaH-
TeXHOJIOTHH, JIoruy, HeTeXUMUN | CTPYKTYPUPOBaHHBIX HBIX TUIEHOK,
HeTEXUMUU U Y OMOTEXHO/IOTHH, @ | TIJIEHOK AnHanutnueckas
OUOTeXHONIOTUU U TaK)Xe IIOHMMaeT 3amnmcka

OCYIIIECTBJISITh
TeXHOJIOTMYe CKUH
TpoLiecc B
COOTBETCTBUHU C
peryiaMeHToM,
WCTIONB3Ys
TexXHUueCcK1e
CpezCTBa st
W3MepeHust
OCHOBHBIX

OCHOBBEI perjiaMeHTa-
WA TeXHOJIOIru-
YeCKHUX TPOLIeCCOB;
3HaeT OCHOBHEIE
TeXH1UYeCcKue
cpejcTBa A
v3Mepe-HUs
rapaMeTpOB
Tporiecca, CBOUCTB
ChIPbSI U TIPOAYKIUU
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rapaMeTpoB
TEXHOJIOTHUeCKOTO
Tiporjecca, CBOMCTB
CBIPBS1 ¥ TIPOAYKLMN

T1K-4.2 Ymeet
MPOBOAUTH MOJe/H-
pOBaHue IpoLEeCCoB C

TexHuueckas
MoAJeprKKa Hay4uHO-
TeXHUYeCKOM

Onpepnenenvie
XapaKTepPUCTHK ChIPbSI
7SI TIPOU3BOZICTBA

40.044 Criequanuvcrt 1o
Hay4YHO-TeXHHUEe CKUM
pa3paboTkam u

WCT0/Ib30BaHNEM pa3paboTKu 1 HaHOCTPYKTYpPHUPOBaH- WCTIBITaHUSM
CTIeL[aIM3UPOBAHHO- | UCTIBITAHUM HOBBIX HBIX MaTeprasoB TIO/TMMePHBIX

T'0 IIPOrpPaMMHOTO TIOJTUMePHBIX HaHO- HaHOCTPYKTYPHUPOBaH-
obecrieuenusi, a CTPYKTypPUPOBaHHBIX HBIX IJIEHOK,

TaK>Ke OCYILeCTB/IATh | TIJIEHOK Amnamuruueckas
TeXHOJIOTYeCKHH 3anucKa

npotiecc ¢ cobmo-

JleHreM BceX perra-

MEHTOB ¥ CTaH/IapTOB

[TK-4.3 Ymeet TexHnueckas Onpegenenve 40.044 Criejuanuct 1o
WCTO/b30BaTh TeX- ToJ/lep’KKa Hay4yHo- XapaKTepUCTHK ChIPbS Hay4HO-TeXHUUe CKUM
HUUEeCKHe CpeJiCTBa TeXHUYeCKOU Ji7151 TIPOU3BO/ICTBA pa3paboTkam u

ISl ©3MepeHust pa3paboTKu u HaHOCTPYKTYPHUPOBaH- WCTIBITaHUSIM
rapamMmeTpoB WCITBITaHUM HOBBIX HBIX MaTepHrasioB TIOJTUMEPHBIX
rporecca, aHa/u- MO0JIMMEpHBIX HaHO- HaHOCTPYKTYpUPOBaH-
31UPOBAThH MOTyUeH- CTPYKTYPHUPOBaHHbIX HBIX TUIEHOK,

Hble JIaHHbIE U [IpU- TIJIEHOK AHanvtuueckas
HUMarTh pellieHus Ha 3arnucKa

OCHOBe pe3yJ/IbTaToB

M3MepeHUH B

obnactu

npodeccroHanbHOM

ZlesiTesTbHOCTH;

0060CHOBBIBaTh

BbIOOD 000pyZOBaHUS

C Y4eTOM TeXHOJIO-

TMUeCKUX YCJIOBUN U

CBOMCTB XUMUUECKUX

3/1eMEeHTOB, COelU-

HeHWH U MarepuasaoB

Ha UX OCHOBe

[IK-4.1 3naer TexHuveckas IIpumeHneHNe HOBBIX 40.044 CrieLjuanuct 1o
TIPUHLIMTIBI MOZe- TIOZI/Iep>KKa HayuHO- METOZIOB TIOJTyYeHH s, Hay4YHO-TeXHHYeCKUM
JIMPOBAHMS SHEPIo- U | TeXHWYeCKOH WICTIBITAHUS M OLIEHKH pa3paboTkam u

pecypcobeperaroiyx

pa3paboTKu u

HOTPEGI/ITEHLCKI/IX

HCIBITaHUAM
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TIPOLIECCOB B XUMHU- WCIIBITAHUNA HOBBIX CBOMCTB IOJIMMEPHBIX TIOJIMMEPHBIX

YeCKOW TeXHOMOTHH, | TOJMMEepPHBIX HaHO- HaHOCTPYKTYPHPOBaH- HaHOCTPYKTYPHUPOBaH-
HepTeXuMHur 1 CTPYKTYypPUPOBaHHBIX HBIX IIJIEHOK HBIX IJIEHOK,
OGUOTEXHOJOTHH, a IIJIEHOK AHanvTtnueckas
TaK)Xe TIOHUMaeT 3armcKa

OCHOBBI peryaMeH-

TaljUi TeXHOJIOTU-

YeCKHUX MPOLIeCCoB;

3HaeT OCHOBHbIE

TeXHU4eCKHe

CpefiCcTBa /1 U3Me-

peHusi mapamMeTpoB

Trporiecca, CBONCTB

ChIPbsI U IPOAYKLIMU

IIK-4.2 Ymeer TexHuyeckas IIpumeneHne HOBBIX 40.044 CrieLjuanuct 1o
TIPOBOJUTE MOfle- Mo /ieprKKa Hay4YHO- MeTOZIOB I10J/TyYeHUs], Hay4HO-TeXHUYe CKUM
JIMpOBaHUe Ipo- TeXHUYeCKOH VCTIBITAHUS Y OL|eHKU pa3paboTkam H
L[eCCOB C UCII0JIb30- pa3paboTKu 1 MOTPeOUTeNTbCKUX WCIBITaHUSM

BaHUeM CrelLani- WCITBITAHUH HOBBIX CBOMCTB MOJIMMEPHBIX TMOJIMMEPHBIX
3UPOBaHHOIO TOJIMMepHBIX HaHO- HaHOCTPYKTYPUPOBaH- HaHOCTPYKTYPHUPOBaH-
MIPOrpaMMHOTO CTPYKTYypPUPOBAHHBIX HBIX I1JIPHOK HBIX IJIEHOK,
obecnieuenus, a [JICHOK Ananutrueckas
TaK)Xe OCYILeCTBJIATh 3arucKa
TeXHOJIOTUYeCKUH

Tporiecc ¢ cobJio-

JleHreM BCeX per-

JIaMEeHTOB U

CTaH/lapTOB

IIK-4.3 Ymeer TexHuyeckas IIpumeneHne HOBBIX 40.044 CrieLjuanuct 1o
WCTO/b30BaTh TeXHU- | TMOAJEepKKa Hay4HO- MeTOZIOB I10/TyYeHUs, Hay4HO-TeXHUYe CKUM
YyecKye CpeZiCTBa /ISl | TeXHHUUeCKOU VCTIBITAHUS Y OL|eHKU pa3paboTkam H

W3MepeHusi rapa-
MeTpOB IIpoLiecca,
aHa/IM3UpOBaTh
TO/Iy4YeHHbIe [JaHHbIe
Y IPUHUMATD pellle-
HUSI Ha OCHOBe
pe3y/bTaToB

pa3paboTKu u
HCTIBITAHUH HOBBIX
MOTMMEPHBIX HAHO-
CTPYKTYPHPOBAHHBIX
TUIEHOK

MOTPeOUTETHCKUX
CBOWCTB TTOJTAMEPHBIX
HAHOCTPYKTYpPUPOBaH-
HBIX TVIEHOK

UCIBITaHUSAM
TMOIMMEPHBIX
HaHOCTPYKTYPUPOBaH-
HbBIX TIJIEHOK,
AHanmuTtuyeckas
3arMcKa

51




V3MepeHuil B
obmactu
ripodecCOHATBEHON
JlesITeJIbHOCTH;
000CHOBBIBaTh
BbIOOD 000pYyAOBaHUS
C yYeToM TeXHOJIO-
TMUYeCKUX YCJIOBUM U
CBOMCTB XUMUYeCKHX
37IeMeHTOB, COefIuHe-
HUH U MaTepHuasioB Ha
WX OCHOBe

[TK-5 Criocoben ITK-5.1 3Haer TexHnueckas Onpegenenve 40.044 Criejuanuct 1o
IJIaHMPOBATh MeTofbI cOopa, ToJ/lep’KKa Hay4yHo- XapaKTepUCTHK ChIPbS Hay4HO-TeXHUUe CKUM
SKCIIepUMeHTa/IbHbIe | 00pabOTKY M aHa/mu3a | TeXHUUeCKOH JL7Is1 IPOU3BO/ICTBA pa3paboTKam u
WCCIeIOBaHuUs, 9KCIIePUMEHTATbHBIX | pa3paboTKu u HaHOCTPYKTYPHUPOBaH- WCTIBITaHUSIM
T10JTyYarh, JaHHBIX C WCITBITaHUM HOBBIX HBIX MaTepHrasioB TIOJTUMEPHBIX
obpabaTbiBaTh U HICTIO/Tb30BaHUEM TTOJTAMEPHBIX HAaHO- HaHOCTPYKTYPUPOBaH-
aHa/TU3UPOBaTh MaTeMaTUye CKUX U CTPYKTYypPHUPOBAHHBIX HBIX TUIEHOK,
TI0JTyYeHHbIe CTaTUCTUYeCKUX TIJIEHOK AHanvtuueckas
pe3y/bTaThl MeTO/IOB aHa/13a; 3arnucKa

METO/IBI

TIpeJCTaB/IeHUsT U

VHTepIpeTaruu

pe3yJ/IbTaToB

HCCrieJOBAaHUH

ITK-5.2 Ymeer TexHnueckas Onpegenenve 40.044 Crieiuanuct 1o

TI/IaHUPOBATh U ToJ/lep’KKa Hay4yHo- XapaKTepUCTHK ChIPbS Hay4HO-TeXHUUEe CKUM

TIPOBOJIUTE TeXHUYEe CKOH LIS TIPOU3BOZICTBA pa3paboTkam u

IKCTIePUMEHTHI, pa3paboTKu u HaHOCTPYKTYPHUPOBaH- WCTIBITaHUSIM

obpabatbiBaTh 1 WCITBITaHUI HOBBIX HBIX MaTepHhasioB TIOJTUMEPHBIX

VHTEePIPETUPOBATh TTOJTAMEPHBIX HAaHO- HaHOCTPYKTYPUPOBaH-

WX pPe3y/IbTaThl CTPYKTYPHUPOBAHHBIX HBIX TUIEHOK,

MeTOoZlaMi MaTeMaTH- | TJIeHOK AHanvtuueckas

YeCcKOro ¥ CTaTUCTU- 3arnucKa

YeCKOro aHaausa C
HCII0/Ib30BaHHEM
Crie-
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LMaTM3UPOBaHHBIX
I1aKeTOB
KOMITBFOTEPHBIX
TporpaMm;
TIpe/iCTaB/sITh
pe3yJbTaThl
Hccre/JoBaHUM B BUjle
OTYETOB, CTAaTed 1

TIpe3eHTalyi

[TIK-5.1 3naer TexHuveckas IIpumeHeHNe HOBBIX 40.044 CrieLjuanucrt 1o
MeTozbl cOopa, TIOZi/lep>KKa HayuHo- MEeTO/I0B TOJTyYeHUs, Hay4YHO-TeXHUUYeCKUM
00paboTKH U aHa/M3a | TeXHUUEeCKOH UCITBITAHWS ¥ OLIeHKH pa3paboTkam u
9KCIePUMEHTA/IbHBIX | pa3paboTKu U MOTPeOUTENTbCKUX WCTIBITaHUSIM

JJAHHBIX C WCTIBITAaHU} HOBBIX CBOMCTB MOJIMMePHbIX MO/TMMePHBIX
WCT0/b30BaHNEM MOJIMMEpHBIX HaHO- HaHOCTPYKTYpHPOBaH- HaHOCTPYKTYpHUPOBaH-
MaremMaTH4yeCcKrX U CTPYKTYPUPOBaHHbIX HBIX TIJIEHOK HBIX TUIEHOK,
CTaTUCTUYeCKUX TIJIEHOK Amnanuruueckas
MeTO/I0B aHa/In3a; 3amMcKa

MeTO/bI

TIpe/iCTaB/IeHus U

VHTepIIpeTaLuu

pesy/bTaToB

HCCrieJOBAaHUH

[TIK-5.2 ¥Ymeer TexHuveckas IIpumeHeHNe HOBBIX 40.044 CrieLjuanucrt 1o
TIaHUPOBAaTh U TIOZi/lep>KKa HayuHo- MEeTO/I0B TOJTyYeHUs, Hay4YHO-TeXHUUYeCKUM
MIPOBOJUTH TeXHUYeCKOU VICTIBITAHUS ¥ OL|eHKU pa3paboTkam U
9KCITePUMEHTBI, pa3paboTKu U MOTPeOUTENTbCKUX WCTIBITaHUSIM
obpabarbiBaTh U WCTIBITaHU} HOBBIX CBOMCTB MOJIMMePHbIX MO/TMMePHBIX
VHTepnpeTUpOBaTh TIOJIMMEpHBIX HaHO- HaHOCTPYKTYpHPOBaH- HaHOCTPYKTYpHUPOBaH-
WX pe3yJsbTaThbl CTPYKTYPUPOBaHHbIX HBIX TIJIEHOK HBIX TUIEHOK,
MeToJaMu TIJIEHOK Amnanuruueckas
MaTreMaTHh4ecKoro u 3amMcKa
CTaTUCTUYECKOTO

aHanmsa ¢

WICTI0/Ib30BaHNEM

crieLiian3upOBaHHbI

X MaKeTOB

KOMIIbIOTEPHBIX
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TIporpamm;
TIPe/ICTaB/ISATh
pe3y/bTaThl

WCCeJoBaHUM B BUjle

OTYETOB, CTaTel 1

Tipe3eHTalUi
MpOoLIeCChl U [TK-1 Criocoben [IK-1.1 Nmeet AHanuTnueckas AHanmuTthueckas A3 AnanuTtnueckas
anmaparhbl B OCYILLeCTBJISTh Tpe/icTaB/eHre 00 3armcKa 3arnmcKa 3arnucKa
XHAMUUeCKON MpodeCCUOHANIBHYI0 | 0COBEHHOCTSX
TEeXHOJIOTHH, JleATeNbHOCTD C permuoHanbHOro
HepTeXUMUU U yueToM pa3BUTUS U 3HaeT
OHOTEeXHOIOTHI pervuoHaibHbIX cneli(UKy phIHKa
0COobeHHOCTeH 1 Tpyza B obnactu
rorpebHOCTeH npodeccroHanbHON
paboTozaresiei. JlesiTeNIbHOCTH.
IIK-1.2 Ymeet Amnanmirrueckast AnHaymTryeckast A3 AnHanmuThuecKas
aHa/IM31MpOBaTh 3amMcKa 3aMnMCKa 3amucKa
JlesATeNTbHOCTh
NIpeJrpusTUi U
opraHu3arui
npo¢uIbHON
0Tpac/iv CBOEro
pervoHa.
ITK-2 Crioco6HOCTD [IK-2.1 YmeTb Amnaniruyeckast AmnanuTHhuecKast A3 AnHanuTHuecKas
OCYILIeCTBISATh OTIpeJiesATh 3arMcKa 3arMcKa 3armcKa
TIPOEKTHYIO npo06semMy U Crioco0bI
ZlesiTeIbHOCTh Ha ee pelleHus B
BCEX 3Tarax TIpOeKTe
>KM3HEHHOTO LIUK/Ia T1K-2.2 Ymetsb AHanmutuyeckas AHanmiTtnye ckast A3 AHanuTuueckas
TpoeKTa OpraHU30BLIBaTh U 3arnucKa 3arnMcKa 3anucKa
KOODAWHHPOBATh
paboTy yuacTHHMKOB
TIpOeKTa
[1K-2.3 YmeTh Amnanmuitryeckast AnHamTrye ckast A3 AnHanmuThuecKas
OTIpe[IeJIATh 3amMcKa 3aMnMCKa 3am1cKa
Heo0XoquMbIe
pecypchbl AJist
peasM3alyn
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IMPOEKTHLIX 3a[d4

[MTK-3 Criocoben ITK-3.1 3Haer TexHnueckas Onpegenenve 40.044 Criejuanuct 1o
OCYIIeCTB/IATh COOpP, | OCHOBHBIE To/iiep>KKa Hay4yHo- XapaKTepPUCTHK ChIPbSI Hay4YHO-TeXHHUEe CKUM
CUCTEMATH3aI|Io0 U VCTOUHUKH U METOJbI | TEeXHUUECKOU LIS TIPOU3BOZICTBA pa3paboTKam u
aHa/ImM3 Hay4yHO- TOJTyYeHHUsT HayuyHO- pa3paboTKu u HaHOCTPYKTYPHUPOBaH- WCTTBITaHUSM
TeXHUUeCKOU TeXHIUe CKOH WCITBITaHUM HOBBIX HBIX MaTepHrasioB TIOJTUMEPHBIX
nHbopMaLIu vHGOopMalLiK B TIOJTUMePHBIX HaHO- HaHOCTPYKTYPHUPOBaH-
OTeueCTBEHHOTO U obactu CTPYKTYpPHUPOBAHHBIX HBIX TUIEHOK,
3apy6e)KHOTO OIbITa | TEOPETUUECKOH U TIJIEHOK AnHanutiueckas
T10 TeMaTuKe TIPUK/IaZIHOW XUMHH, 3arnumcKa
HCCIIel0BaHuUs 3Hepro- u
pecypcocbepexxeHust
B XUMHYeCKOU
TeXHOJIOTUH,
HepTeXUMUU U
OUOTEXHO/IOTUU
[IK-3.3 Ymeer TexHuueckas Onpepenenuve 40.044 CrieLjpaivcT 1o
TIPOBO/IUTE TIOWCK TO/IIep>KKa HayYHO- XapPaKTEPUCTHK ChIPbSI Hay4YHO-TEXHUUE CKUM
“HGOPMAaIH B TeXHUYEe CKOU LIS TIPOM3BOZICTBA pa3zpaboTkam u
3/1IeKTPOHHO- pa3paboTKu u HaHOCTPYKTYPHUPOBaH- WCTTIBITaHUSIM
6UbMMOTeUHbIX WCITBITaHUM HOBBIX HBIX MaTepuasioB TIOJTUMEPHBIX
CUCTeMax U JIPyTUX TTOJTAMEPHBIX HAaHO- HaHOCTPYKTYPUPOBaH-
HayKOMeTpHUe CKUX CTPYKTYpPHUPOBAHHBIX HBIX TUIEHOK,
cucreMax 1o TIJIEHOK AHanuTtuueckas
TeMaTHKe 3amnucka
WCCIIeIOBaHUS
[IK-3.2 ¥YmeeT TexHuueckast Onpegenexve 40.044 CrieLypa/iicT 110
aHa/IM31pOoBaTh, ToJ/iep>KKa Hay4yHo- XapaKTepPUCTHK ChIPbS Hay4HO-TeXHUUEe CKUM
obpabatbiBaTh U TeXHUUeCKON Ji71s1 TIPOU3BO/ICTBA pa3paboTkam u
CUCTeMaTU3HUPOBAaTh pa3paboTKu u HaHOCTPYKTYPHUPOBaH- WCTTBITaHUSIM
JIUTepaTypHbIe WCITBITaHUM HOBBIX HBIX MaTepHhasioB TIOJTUMEPHBIX
JlaHHBIE TTOJTAMEPHBIX HAaHO- HaHOCTPYKTYPUPOBaH-
OTeueCTBEHHOrO U CTPYKTYpPHUPOBAHHBIX HBIX TUIEHOK,
3apy6e)KHOTO OrbiTa | TJIEHOK AnHanvtuueckas
1 oopMATH 3armcKa
TIOTyYeHHBIE
pe3yJ/bTaThl B BUjE
Tipe3eHTalUi,
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HayYHO-TEXHUUE CKUX
OTYETOB, CTaTel U
JIOKJIa/IOB Ha HAy4YHO-

TMpaKTHYeCKUX
MepONpUSITUSIX

ITIK-3.1 3Haer TexHuyueckas [IpumeHeHre HOBBIX 40.044 CrieLjuanucrt 1o
OCHOBHbIE TIOZI/lep>KKa HayuHo- METO/I0B T1OJTyYeH s, Hay4YHO-TeXHUYeCKUM
VICTOUHUKHU U METOJbl | TeXHUYECKOH VICTIBITAHUS ¥ OLJeHKU pa3paboTkam u

MOJTyYeHHUs] HayuHO- pa3paboTKu 1 MOTPeOUTENTbCKUX WCTIBITaHUSIM
TeXHU4eCKON WCTIBITAaHUM HOBBIX CBOJCTB MOJIMMEPHbIX TO/TMMepHBIX
MH(popMaLy B NO/IUMepHBIX HaHO- HaHOCTPYKTypHpPOBaH- HaHOCTPYKTYypUPOBaH-
obmactu CTPYKTYypPUPOBaHHBIX HBIX [JIEHOK HBIX TUIEHOK,
TeopeTHYeCcKon 1 TIJIEHOK Amnanmurnueckas
TIPUK/IaHOW XUMUH, 3armcKa

SHepro- u

pecypcocbepexxeHust

B XMMMYeCKON

TeXHOJIOTUH,

HeTeXUMHUU U

OUOTEeXHO/IOTHUH

[TIK-3.3 Ymeer TexHuueckas [IpumeHeHNe HOBBIX 40.044 CrieLjuanuct 1o
TIPOBOJMTE TIOMCK NoJ/lep’KKa Hay4yHo- MeTOZI0B 10/TyUeHMUs, Hay4HO-TeXHUYEe CKUM
vHdopMaLuK B TeXHUYeCKOU VICTIBITAHUS ¥ OL|eHKU pa3paboTkam U
3/1eKTPOHHO- pa3paboTKu U MOTpeOUTeNTbCKIX WCTIBITAaHUAM
6nb1MoTeuHbIX WCTIBITAaHUM HOBBIX CBOJCTB MOJIMMEPHbIX TO/TMMePHBIX
CUCTeMax U [pyrux MOJIMMEpHBIX HaHO- HaHOCTPYKTYpHPOBaH- HaHOCTPYKTYPHUPOBaH-
HayKOMeTpHUeCKHX CTPYKTYPHUPOBaHHbIX HBIX TJIEHOK HBIX TUIEHOK,
cucTeMax 1o TIJIEHOK Amnanutnueckas
TeMaTHKe 3armcKa
WCC/Ie[JOBaHUS

[TK-3.2 Ymeer TexHuyeckas [IpumeHeHNe HOBBIX 40.044 CrieLjuanuct 1o
aHa/lM3MpoBaTh, ToJ/lep’KKa Hay4yHo- MeTOZIOB 10/TyUeHMUs, Hay4HO-TeXHUUEe CKUM
obpabatbIBaTh U TeXHUYeCKOH VICTIBITaHUS Y OLJeHKU pa3zpaboTkam u
CHCTeMaTHU3UpOBaTh pa3paboTKu U MOTpeOUTETbCKUX WCTIbITaHUSAM
JIUTepaTypHble WCTIbITAaHUN HOBBIX CBOJCTB MOJIMMEPHbIX TMO/IIMepHbIX HaHO-
JlaHHbIe MOJIMMEpHBIX HaHO- HaHOCTPYKTYpHPOBaH- CTPYKTYypUPOBaHHBIX
OTeueCTBEHHOI0 U CTPYKTYypUPOBaHHBIX HBIX [IJIEHOK TIJIEHOK,

3apyOe>KHOTo OmbITa | TJIEHOK Ananuruueckas
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1 0OpPMIIATh
Moy4eHHbIe
pe3y/bTaThl B BUfle
Tipe3eHTaLui,
Hay4YHO-TeXHUYe CKUX
OTYETOB, CTaTe U
JIOKJ1a/|0B Ha Hay4YHO-

3dIIiCKa

TIPAKTHYe CKUX
MEDOTPUSITHSIX

ITK-4 Criocobex [IK-4.3 Ymeer TexHuueckas Onpepenenuve 40.044 Criejpaivcrt 1o

MO/IeJTUPOBAaTh WCMO/b30BaTh TEXHU- | TOAJeprKKa HayyHO- XapaKTepPUCTHK ChIPbS Hay4HO-TeXHUUEe CKUM

9Hepro- u YyeCcKue CpPe[iCTBa /ISl | TeXHUUeCKOU JL71s1 IPOU3BO/CTBA pa3paboTkam u

pecypcocbeperaror] | U3MepeHus rapa- pa3paboTKu u HaHOCTPYKTYPHUPOBaH- WCTTBITaHUSIM

e TIpoLieCChl B MeTPOB IpoLjecca, WCIIBITAHUNA HOBBIX HBIX MaTepHuaJioB TOJIMMepHBIX HaHO-

XUMUYeCKoi aHa/IM3UpOBaTh TTOJTAMEPHBIX HAaHO- CTPYKTYpPHUPOBAHHBIX

TeXHOJIOTUH, TMOTyYeHHbIe JJaHHBIe | CTPYKTYPHUPOBAHHBIX TI/IEHOK,

HedTEXUMUU U Y IPUHUMATD TIJIEHOK AnHanvtuueckas

OMOTEXHOJIOTHH U pellieHysi Ha OCHOBe 3anucKa

OCYILIeCTB/IATh pe3y/nbTaToB

TeXHOJIOTHUe CKUI V3MepeHuii B

TIpoLiecc B obnactu

COOTBETCTBUM C rpodeCCHOHATEHON

periaMeHToM, JlesiTeNIbHOCTH;

WCIIOMb3YsI 000CHOBBIBaTh

TeXHUUeCKue BbIOOD 000pyZOBaHUS

CpezCTBa st C YYeTOM TEeXHOJIOTH-

W3MepeHust YeCKUX YCIOBUH U

OCHOBHBIX CBOWCTB XUMHUECKUX

rapameTpoB 3/7IEMEHTOB,

TeXHOJIOTUEeCKOTO CcoelMHeHUN U

Tiporjecca, CBOMCTB MaTepuasoB Ha UX

CBIPbSI ¥ IPOAYKLIMK | OCHOBE
[IK-4.1 3HaeT TexHuueckast OnpegeneHve 40.044 CrieLyuia/iicT 110
TIPUHLIUTIBI ToJ/iep>KKa Hay4yHo- XapaKTepPUCTUK ChIPbsi Hay4HO-TeXHUUe CKUM
MO/ie/TUPOBaHUs TeXHUUeCKOU 7151 TIPOU3BO/ICTBA pa3paboTkam u
SHepro- " pecypco- pa3paboTKu 1 HaHOCTPYKTYPHUPOBaH- WCTTBITaHUSIM
cbeperarorux WCITBITaHUHA HOBBIX HBIX MaTephasioB TIOJTAMEPHBIX
TIPOLIECCOB B MI0JIMMEPHBIX HaHO- HaHOCTPYKTYPHUPOBaH-
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XUMUUeCKOU
TEXHOJIOTHH,
He(TEXUMUU U
OMOTEXHOJIOIUH, a
TaK)Ke IOHUMaeT
OCHOBBI
pernaMmeHTaruu
TeXHOJIOTHUE CKUX
TIPOIIeCCOB; 3HAET
OCHOBHbIE
TeXHUYeCKHe
Cpe[CcTBa [Jijist
W3MepeHust
rapaMeTpOB
ripoLiecca, CBOMCTB
ChIPbSI U TIPOAYKIIUU

CTPYKTYPHUPOBaHHBIX
TIJIEHOK

HBIX IIJIEHOK,
AHanuth4yeckas
3arMcKa

T1IK-4.2 Ymeetr
TPOBOAUTH MOJIe/TU-
POBaHue TPOLeCCOB C

Texuuueckas
TO/IIep>KKa HAyYHO-
TeXHUUYe CKOU

Onpepenenuve
XapaKTepUCTHUK ChIPbS
Ji715 TIPOU3BO/CTBA

40.044 CrieLjuaivcrt 1o
Hay4YHO-TEXHUUE CKUM
pa3paboTKam u

WCTI0/Ib30BaHUeM pa3paboTKu U HaHOCTPYKTYPUPOBaH- WCIBITaHUSIM
CreLjMaIu3UPOBaHHO- | UCTBITAHUM HOBBIX HBIX MaTepHuasoB TIOJIMMEPHBIX

r0 MPOrpaMMHOI0 MOJIMMepHBIX HaHO- HaHOCTPYKTYPHUPOBaH-
obecrieuenus, a CTPYKTYypPUPOBaHHBIX HBIX IJIEHOK,

TaKXKe OCYILeCTB/IATh | IJIEHOK AHanuirnueckas
TeXHOJIOTUYeCKUN 3amnucka

npotiecc ¢ cobnoze-

HUEM BCeX perjiaMeH-

TOB U CTaHZJApPTOB

[IK-4.1 3naer TexHuyeckas IIpumeneHne HOBBIX 40.044 CrieLjuanuct 1o
TIPUHLIUIIBL MoJ/ieprKKa Hay4YHo- MeTOZIOB I10/TyYeHUs, Hay4HO-TeXHUYe CKUM
MO/je/IUPOBaHHUs TeXHUYeCKOH VCTIBITAHUS Y OL|eHKU pa3paboTkam H
3Hepro- 1 pecypco- pa3paboTKu 1 MOTPeOUTeNTbCKUX WCIBITaHUSAM
cbeperarorux WCITbITAHUH HOBBIX CBOMCTB MOJIMMEPHBIX TMOJIMMEPHBIX
TPOLIeCCOB B XUMHU- TOJIMMepHBIX HaHO- HaHOCTPYKTYPHUPOBaH- HaHOCTPYKTYPHUPOBaH-
YeCKOM TeXHOMOTHM, | CTPYKTypUPOBaHHBIX HBIX I1JIPHOK HBIX IJIEHOK,
HepTeXuMHUN 1 TIJIEHOK AHanuTtnyeckas
OUOTeXHOJIOTUY, a 3arMcKa

TaK)Xe TIOHMMaeT
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OCHOBBEI perjiaMeH-
TallkK TeXHOJIOTH-
YeCKHUX TPOLIeCCOB;
3HaeT OCHOBHEIE
TeXH1UYeCcKue
cpejcTBa A
v3Mepe-HUs
rapaMeTpOB
Tporiecca, CBOUCTB
ChIPbS1 U TIPOAYKIUU

T1IK-4.2 Ymeetr
MPOBOAUTH MOJ|e/U-
pOBaHMe TIPOLIeCCOB C

Texuuueckast
MoAJeprKKa HayuHO-
TeXHUYeCKOH

le/IMEHEHI/IE HOBBIX
METOZOB IOJ/TyUeHM,
HCIIBITaHWA U OLI€HKH

40.044 Criequanucrt 1o
Hay4HO-TeXHUYe CKUM
pa3paboTkam u

WICTI0/Ib30BaHNEM pa3paboTKu U NOTpeOUTeNbCKIX WCTIBLITAHUAM
CrieLiasr3UpOBaHHOr | UCIIBITAHUI HOBBIX CBOMCTB IOJIMMEPHBIX TOJIMMEpHBIX HaHO-

0 TIPOrPaMMHOT0 TMO/TMepHbIX HaHO- HaHOCTPYKTYypHUPOBaH- CTPYKTYPUPOBaHHbIX
obecrieuenus, a CTPYKTYPUPOBaHHbIX HBIX TIJIEHOK TIJIEHOK,

TaK)Ke OCYILLeCTB/IATh | MJIEHOK AHanvTtnueckas
TeXHOJIOTMUeCKUI 3amMcKa

Tpotiecc c

cobnofieHreM BCex

peryiaMeHTOB U

CTaHJapToOB

[IK-4.3 Ymeer TexHuveckas IIpumeHeHNe HOBBIX 40.044 CrieLjuanucrt 1o
WICTI0/Ib30BaTh TeXHU- | MOZfepKKa Hay4yHo- MEeTO/I0B TOJTyYeHUs, Hay4YHO-TeXHUUYeCKUM
YyecKye CPeZCTBa /ST | TeXHHUUeCKOU VICTIBITAHUS ¥ OL|eHKU pa3paboTkam U

M3MepeHus rapamer-
POB TIpoIiecca,
aHa/IM-3UpOBaTh
MOJTyueH-Hble
[IAHHbBIE U TIPU-
HUMaTh pelleHus Ha
OCHOBE pe3y/IbTaToB
V3MepeHuii B
obactu
rpodeCCHOHATEHON
JIeSITe/TIbHOCTH;
000CHOBBIBATE

pa3paboTKu u
HCIBITaHUH HOBBIX
TOTUMEPHBIX HAHO-
CTPYKTYPUPOBAHHBIX
TUIEHOK

MOTPeOUTETHCKUX
CBOHCTB MOJIMMEPHBIX
HaAHOCTPYKTYpPHPOBAH-
HBIX TUIEHOK

UCIIBITaHUSAM
TOJIMMEPHBIX HAHO-
CTPYKTYPHUPOBaHHBIX
IJICHOK,
AHanuThuyeckas
3arMcKa
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BBIOOD 000pyZOBaHUS
C y4eToM TeXHOJIOTH-
YeCKUX YCIOBUH U
CBOMCTB XUMUYeCKHX
3/IeMEeHTOB, COeJluHe-
HU 1 MaTepyaoB Ha
UX OCHOBe

[TK-5 CriocobeH
[UIAHUPOBAaTh
3KCIepUMEHTATbHBIE
UCCIIe[JOBaHus,
TIO/TyYarTh,
obpabaTbiBaTh U
aHa/IM3UPOBATh
TOJTyYeHHbIe
pe3yJbTaThl

[IK-5.1 3HaeT TexHuueckast OnpegeneHve 40.044 CrieLyua/iicT 110
MeToABI cOopa, TIO/IIep>KKa Hay4HO- XapaKTepUCTHK ChIPbSI HayYHO-TEXHUUE CKUM
00paboTKu U aHanM3a | TeXHUYeCKou 7151 TIPOU3BO/ICTBA pa3paboTkam u
3KCIIepUMEHTA/IbHBIX | pa3paboTKu u HaHOCTPYKTYpHpPOBaH- WCIIbITaHUSM

JTAaHHBIX C UCTIONb- WCITBITaHUHA HOBBIX HBIX MaTephasioB TIOJTAMEPHBIX
30BaHMEM MaTeMaTh- | TTOJIMMEePHBIX HaHO- HaHOCTPYKTYPUPOBaH-
YeCcKUX U CTaTUCTU- CTPYKTypUPOBaHHBIX HBIX IJIEHOK,

YeCKUX METO/IOB TIJIEHOK AnHanutuueckas
aHaJini3a; MeTOfbI 3armcKa
TIpeJCTaB/eHys U

WHTepIpeTaryu

pe3y/IbTaToB

HCCrie/JOBaHUM

[IK-5.2 YmeeT TexHuueckast Onpepenenuve 40.044 CrieLjpaivcrt 1o
TIJIAHUPOBATh U TIO/IIeP>KKa HAyYHO- XapaKTePUCTHK ChIPbSI Hay4YHO-TEXHUUE CKUM
TIPOBOJWNTE TeXHUYe CKOU IS TIDOU3BOZICTBA pa3paboTkam u
9KCIIepUMEHTHI, pa3paboTKu u HaHOCTPYKTYpHUpPOBaH- WCTIBITaHUSIM
obpabatbiBaTh U WCITBITAaHUN HOBBIX HBIX MaTepHhasioB TI0JTMMEePHBIX
VHTepIpPeTUPOBAaTh TIOJTAMEPHBIX HaHO- HaHOCTPYKTYPUPOBaH-
WX pe3yJbTaThl CTPYKTYyPUPOBAHHBIX HBIX TUIEHOK,
MeTOoZlaMi MaTeMaTU- | IJIeHOK AHanvTtnueckas
YeCKOT0 U CTaTUCTH- 3armcKa

YeCKOro aHasmsa ¢
HCII0/Ib30BaHHUEM
CreLaIM3upoBaH-
HbIX ITaKeTOB
KOMITbFOTE€PHBIX
Mporpamm; npe/-
CTaBJIATL pe3yJILTaThl
WICCIIe/IOBaHUM B BH/IE
OTYETOB, CTaTel U
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Tipe3eHTaLMH

ITK-5.1 3naer TexHuyeckas IIpumeneHve HOBBIX 40.044 Creramuct no
MeTo/ibl cOopa, To/iiep>KKa Hay4yHo- METO/IOB TTO/TyUeHuUs, Hay4YHO-TeXHHUEe CKUM
00paboTKu U aHanM3a | TeXHUYeCKoU WCTIBITaHUS ¥ OLJeHKU pa3paboTkam u
9KCIIEPUMEHTA/IbHBIX | pa3paboTKy u MOTPeOUTeNTbCKUX WCIBITaHUSAM
JIaHHBIX C UCIIOb- WCITBITaHUM HOBBIX CBOMCTB TTOJTUMEPHBIX TIOJTUMePHBIX HaHO-
30BaHMeM MareMaTu- | IMOIMMEePHBbIX HaHO- HaHOCTPYKTYPHUpPOBaH- CTPYKTYPHUPOBAHHBIX
YeCcKUX U CTaTUCTU- CTPYKTYypUPOBaHHBIX HBIX [JIEHOK TIJIEHOK,
YeCKUX MeTO[|0B TIJIEHOK AHanuTtnueckas
aHa/v3a; MeToJbl 3arnumcKa
TipeJicTaB/eHusl U
VHTeprpeTanuu
pe3yJ/IbTaToB
KCC/IeJOBaHUH
[IK-5.2 YmeeT TexHuueckas IIprmeHeHMe HOBBIX 40.044 Criequanucrt 1o
TIJIAHUPOBATh U TIO/iiep>KKa Hay4HO- METO/IOB TTOJTyUeHWs, Hay4YHO-TeXHUYEe CKUM
TIPOBOAUTH TeXHUYUeCKOU WCTIBITaHUS Y OLIeHKU pa3paboTkam u
9KCIIepUMEHTHI, pa3paboTku u MOTPeOUTeNTbCKUX WCIBITaHUSM
obpabatbIBaTh U WCIIBITAHUH HOBBIX CBOMCTB IT0JIMMEPHBIX TIOJIMMEpHBIX HaHO-
VHTepIpeTUpOBaTh TIOJTUMEPHBIX HaHO- HaHOCTPYKTYPHUPOBaH- CTPYKTYyPUPOBAHHBIX
WX pe3yJbTaThl CTPYKTypPUPOBaHHBIX HBIX I1JIEHOK TI/IEHOK,
MeTOZlaMi MaTeMaTH- | IJIeHOK AHanuTtnueckas
YeCcKOro ¥ CTaTUCTU- 3anucKa
YyeCcKOro aHasu3a C
WCT0/Ib30BaHUEM
crieLiaIn3upoBaH-
HBIX TTaKeTOB
KOMITBFOTEPHBIX
Tporpamm; npeg-
CTaBJISITh Pe3y/IbTaThl
HCCieJOBaHUM B BUIe
OTUEeTOB, CTaTeN U
Tipe3eHTalui
[JIAHUPOBaHUe U MHOT0- ITK-1 Criocoben [IK-1.1 Nmeet AHanuTthueckas AHnanuTthueckas A3 AnanuTtnueckas
TIpOBe/leHHe acCOpTUMEHTHbIe OCYILIeCTBISATh npezicTaBaeHue 00 3ammcka 3ammckKa 3armcKa
9KCIIePUMEHTa/IbHBIX | TIPOU3BOACTBA NpodeCcCHOHATILHYIO | 0COOEHHOCTSIX
HCCIef,0BaHUHN 10 XUMHUYECKOUN U JlesITeJIbHOCTB C peruoHanbHOro
SHepro- u CMEXKHBIX OTpacsieit yueToM pa3BUTUS U 3HaeT
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pecypcocbepekeHHI0
U 00eCIeyeHuro
9KOJIOTHYeCKOM
Ge30racHOCTH 1pU
peanu3aluu
TeXHOJIOTMYeCKOro
TpolLiecca U aHamu3
WX pe3y/bTaToB

TIPOMBILIJIEHHOCTHU

pervoHabHbIX crendUKy pbIHKa
0COOeHHOCTeH 1 Tpyza B obnactu
norpebHOCTeM ripodecCOHATBEHON
paboToparesiei. JlesITeIbHOCTH.
TIK-1.2 Ymeer AHanuTtnueckas AHanuTh4de ckas A3 AHanuTuueckas
aHa/IM31poBaTh 3arrcKa 3arrcKa 3arMcKa
JlesITe/IbHOCTh
NIpeJrpusaTUN U
OpraHu3aru
npo¢uibHON
OTpac/iv CBOEro
pervoHa.
IK-2 Crioco6HOCTB [K-2.1 ¥YmeTb AHamaTthyeckas AHamitryeckast A3 AHanmuTrueckas
OCYLL|eCTBJIATh orpezessiTh 3aruckKa 3arrckKa 3aruckKa
TIPOEKTHYO npobsieMy U CriocoOsI
ZlesiTeIbHOCTh Ha ee peLleHus B
BCeX 3Tarax TIPOEKTe
>KM3HEHHOTO 1UK/Ia T1K-2.2 Ymetsb AHanmutuyeckas AHanmuTtnye ckast A3 AHanuTuueckas
MpoeKTa OpraHU30BbIBaTh U 3arMcKa 3arnMcKa 3armcKa
KOOPZIMHMPOBaTh
paboTy yuacTHHKOB
TpOoeKTa
TIK-2.3 YmeTb AHanuTthuyeckas AHanuTh4ye ckas A3 AHanuTuueckas
ornpezessiTh 3arrcKa 3arrcKa 3arrcKa
He0OX0JUMBIe
pecypchbl AJis
peanu3aluu
MPOEKTHBIX 33/1a4
ITK-3 Criocobex [IK-3.1 3HaeT TexHuueckas Onpepenenuve 40.044 CrieLjpanucrt 1o
OCYIIIeCTB/ISATh CO0p, | OCHOBHBIE NoAJepKKa HayuHo- XapaKTePUCTUK ChIPbsi Hay4YHO-TeXHUYeCKUM
CcHCTeMaTH3aluio U HWCTOYHUKH Y METOJbI | TeXHHYEeCKON JL71s1 IPOU3BO/CTBA pa3paboTkam u

aHa/IM3 Hay4YHO-
TeXHUUeCKON
nH(bOpMaLIH
OTEeUeCTBEHHOTO U
3apy0e>XXHOTO OIbITa
TI0 TeEMaTHKe
WCCJIe[JOBaHUs

TIO/TyYeHUs] Hay4YHO-
TeXH1UeCKON
vHpOpPMaIH B
06s1acTH TeopeTH-
YyeCKOW U MpUK/Ia-
HOM XUMUU, SHEPTO-
U pecypcocbepexe-

pa3paboTKu u
HCIBITaHUH HOBBIX
TMOJTMMEPHBIX HAHO-
CTPYKTYPUPOBAHHBIX
TUIEHOK

HaHOCTPYKTypHPOBaH-
HBIX MaTepHuasoB

UCIIBITAaHUSIM
MO/IMMEPHBIX HAHO-
CTPYKTYPHUPOBaHHBIX
TJIEHOK,
AHanmutuyeckas
3arMcKa
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HUS B XMMHUe CKON
TeXHOJI0TUM, HedTe-
XUMHH U brorex-

HOJIOTMH
TIK-3.2 Ymeet TexHuueckas Onpepnenenvie 40.044 CrieLiua/iucT M0
aHa/IM31pOBarh, TIOZI/lep>KKa HayuHO- XapaKTePUCTHUK ChIPbsi Hay4YHO-TeXHUYeCKUM
obpabatbiBaTh U TeXHUYeCKOU /151 TIPOU3BO/ICTBA pa3paboTkam u
CUCTeMaTHU3UpOBaTh pa3paboTKu 1 HaHOCTPYKTYpHPOBaH- HCIBbITaHUSM
JIUTepaTypHble WCIBITAHUHA HOBBIX HBIX MaTepuasoB MOJIMMEpHBIX HaHO-
[laHHble TIO/TMepHBIX HaHO- CTPYKTYpPUPOBaHHbIX
OTeueCTBEHHOIO U CTPYKTYPUPOBaHHbIX TI/IEHOK,

3apyOe>KHOTO OfbITa | MJIEHOK AHanuTtnueckas

1 ohopmMIATE 3arMcKa

MO/Ty4eHHbIe

pe3y/bTaThl B BUje

Tipe3eHTarui,

Hay4YHO-TeXHUYeCKUX

OTUEeTOB, CTaTeN U

JIOK/IaZloB Ha HAay4HO-

TIpaKTU4eCKHX

MepOTIPUSTUSIX

TIK-3.3 Ymeet TexHuueckas Ornpepnenenvie 40.044 CrieLyua/iicT 110
MIPOBOJMTH TIOMCK MoJ/iep’KKa Hay4yHo- XapaKTepUCTHK ChbIPbS Hay4HO-TeXHUYe CKUM
MH(popMaL1 B TeXHUYeCKOH 151 TIPOM3BOZACTBA pa3paboTkam H
5/1eKTPOHHO- pa3paboTKu U HaHOCTPYKTypHpPOBaH- WCTIBITAaHUAM
OUOMMOTeUHBIX WCTILITAaHUN HOBBIX HBIX MaTepHhasoB MOJIMMEpHBIX HaHO-
cucTeMax M Apyryx TO/TIMepHBIX HaHO- CTPYKTYPUPOBaHHbIX
HayKOMeTpHueCKUX CTPYKTYPUPOBaHHbIX TI/IEHOK,

cucTeMax 1o TIJIEHOK AHanvTtnueckas
TeMaTrKe 3amMcka

WICC/Ie[JOBaHUs

IIK-3.2 ¥Ymeer TexHuyeckas IIpumenenue HOBBIX | 40.044 Crnieranuct 1o
aHa/lv3MpoBaTh, TOJ/leprKKa Hay4HO- | MeTOZ0B MOTy4YeHus], | HayYHO-TeXHUYeCKUM
obpabatbiBaTh 1 TeXHUYeCKOU WCMBITAaHWST M OLeHKU | pa3paboTKaM u
CHCTeMaTHU3UpOBaTh pa3paboTKu MOTpPeOUTENTbCKUX WCTIBITaHUSM
JIUTepaTypHbIe WCIBbITaHUN HOBBIX | CBOMCTB  TMOJMMEPHBIX | MOJMMEPHBIX HaHO-
JlaHHbIe MOJIMMEPHBIX HaHO- | HAaHOCTPYKTypPHPOBaH- CTPYKTYpPHUPOBaHHBIX
OTeueCTBEHHOIO U CTPYKTYPUPOBaHHbIX HbIX TIJIEHOK TIIEHOK,
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3apy0eXXHOTO OMbITA
1 ohopMIAT
TO/TyYeHHbIe
pe3y/bTaThl B BUjle
TIpe3eHTaLui,
Hay4YHO-TeXHUYEe CKUX
OTUeTOB, CTaTeil U
JIOKJIa/I0B Ha HAY4YHO-
MPaKTHUYe CKUX
MEepOIpPUSTUSIX

TIJIEHOK

AHanmuthyeckas
3arMcKa

[IK-3.3 Ymeer
TIPOBOJUTD TIOMCK
vHpOpPMaIH B

Texuuueckast
MoAJeprKKa HayuHO-
TeXHUYeCKOH

le/IMEHEHI/IE HOBBIX
METOZOB IOJ/TyUeHM,
HCIIBITaHWA U OLI€HKH

40.044 Criequanucrt 1o
Hay4HO-TeXHUYe CKUM
pa3paboTkam u

3/1eKTPOHHO- pa3paboTKu U NOTpeOUTeNbCKIX WCTIBLITAHUAM
61bMMOoTeUHBIX WCIIBITAHUNA HOBBIX CBOMCTB IOJIMMEPHBIX TOJIMMEpHBIX HaHO-
cucTeMax U Apyrux TMO/TMepHbIX HaHO- HaHOCTPYKTYypHUPOBaH- CTPYKTYPUPOBaHHbIX
HayKOMeTpHUeCKUX CTPYKTYPUPOBaHHbIX HBIX TIJIEHOK TIJIEHOK,

cHucTeMax 1o TIJIEHOK AHanvTtnueckas
TeMaTHhKe 3amMcKa

WCC/Ie[JOBaHUs

[IK-3.1 3naer TexHuueckas [IpumeHeHNe HOBBIX 40.044 CrieLjuanuct 1o
OCHOBHbIE NoJ/lep’KKa Hay4yHo- MeTOZI0B 10/TyUeHMUs, Hay4HO-TeXHUYEe CKUM
VICTOUHUKHU U METOJbl | TeXHUYEeCKOU VICTIBITAHUS ¥ OL|eHKU pa3paboTkam U

TIOTyYeHUs] HayYHO- pa3paboTKu u MOTPeOUTeNTbCKUX WCTIBITAaHUSIM

TeXHUYeCKON WCTIBITaHUY HOBBIX CBOMCTB MOJIMMEPHBIX MO/IMMEPHBIX HaHO-

vuHpopMaLuK B MO/TUMEPHBIX HAHO- HAHOCTPYKTYypHPOBaH- CTPYKTYPHUPOBaHHbIX

06s1acTH TeopeTH- CTPYKTYPUPOBAaHHbIX HBIX TJIEHOK TJIEHOK,

YeCKOW 1 TPUKJIa/I- TIJIEHOK Ananmutuueckast

HOUM XUMUH, IHEPrO- 3armcKa

U pecypcocbepexe-

HUS B XUMUYeCKOM

TeXHOJIOTHH,

HepTeXuMHUY U

OUOTeXHOIOTHU
ITK-4 Criocobex [IK-4.3 Ymeer TexHunueckast Onpepenenve 40.044 CrieLjpaivcrt 1o
MOZe/TMPOBATh WICII0JTb30BaTh TOZIIeP>KKA HAayuHO- XapPaAKTEPUCTHUK ChIPbsi HayuyHO-TeXHHUYECKUM
SHEpPro- u TeXHUYECKHe TeXHUUeCKOH U151 TIPOM3BOZICTBA pa3paboTkam U
pecypcocheperarol | CpecTBa s pa3paboTKu u HAHOCTPYKTYPUPOBaH- WCTIBITAHUSIM
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Y€ TIPOLIeCChI B
XUMHUeCKOU
TeXHOJIOTUH,
HedTeXUMHUU U
OMOTEXHOJIOTUN U
OCYIIeCTB/IATh
TeXHOJIOrMYe CKUH
TIPOI[eCC B
COOTBETCTBUU C
peraMeHToMm,
WCTIONB3YS

TexXHUue CKue
cpencTBa Jiist
W3MepeHust
OCHOBHBIX
rapameTpoB
TeXHOJIOTMYeCKOro
ripoliecca, CBOMCTB
CBIPBS ¥ TIPOAYKIIMH

H3MepeHust WCTILITAHUH HOBBIX HBIX MaTeprasioB TTOJTAMEPHBIX HAaHO-
rnapamMeTpoB TO/TUMEPHBIX HAHO- CTPYKTYPUPOBaHHbIX
npotiecca, CTPYKTYPUPOBaHHbIX TJIEHOK,
aHa/IM3UPOBaTh TIJIEHOK Amnanutuueckast
TIOJTyYeHHbIe JAHHbIE 3arMcKa

Y IPUHUMATh

pellieHus Ha OCHOBe

pe3y/IbTaToB

M3MepeHUH B

obacTu

npodeccroHanbHOM

JIesITe/IbHOCTH;

000CHOBBIBAThH

BBIOOD 000pyZOBaHUS

C yueToM

TEXHOJIOTHUE CKUX

yCJIOBUM U CBOMCTB

XUMHYEe CKHUX

3/IEMeHTOB,

CcoeTMHeHUN U

MarepuasoB Ha UX

OCHOBE

[IK-4.1 3HaeT TexHuueckast Onpegenexve 40.044 CrieLypa/iicT 110
TIPUHLIVTIBI TIOA/IeP>KKA HayuHO- XapaKTepPUCTHUK ChIPbSI Hay4YHO-TeXHUYeCKUM
MOJIeNTMPOBAHUs TeXHUYeCKOU 151 TIPOW3BO/ICTBA pa3paboTkam u
SHEpPro- U pecypco- pa3paboTKu u HAHOCTPYKTYpPHUPOBaH- WCTIBITAaHUAM
cbeperarorux WCTIBITAaHUH HOBBIX HBIX MaTeprasoB MO/TUMEPHBIX HAHO-
TIPOIIECCOB B XUMH- TTOJTAMEPHBIX HAaHO- CTPYKTYPHUPOBAaHHBIX
YECKOU TEXHOJIOTUH, | CTPYKTYPHUPOBAHHBIX TI/JIEHOK,
HePTeXUMUU U TIJIEHOK Amnanutuueckast
OMOTEeXHOJIOTHUH, a 3arucKa

TaK)Xe TIOHUMaeT
OCHOBBEI
pernamMeHTayu
TEeXHOJIOI'nYeCKHUX
IMpOL[eCCOB; 3HAeT
OCHOBHBIE
TeXHHUUYeCKHe
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CpefcTBa [/
V3MepeHust
rapamMmeTpoB
rpoLiecca, CBOMCTB
CBIPbS1 M IPOJYKLUU

[IK-4.2 Ymeer TexHuueckas Onpepenenue 40.044 CrieLjuaivcrt 1o
TIPOBOJUTH ToJiep>KKa Hay4yHo- XapaKTepPUCTUK ChIPbsi Hay4HO-TeXHHUe CKUM
MOJe/IMpOBaHue TeXHUYeCKOH Ji7151 TIPOU3BO/CTBA pa3paboTkam u
TMPOLIECCOB C UCMOMb- | pa3paboTKy U HaHOCTPYKTYpHUPOBaH- HCIBITaHUSM
30BaHMeM CIiel{iali- | UCTBITaHUN HOBBIX HBIX MaTepHhasioB TIOJIMMepHBIX HaHO-
31pPOBaHHOIO TOJIMMepHBIX HaHO- CTPYKTypPUPOBAHHBIX
MIPOrpaMMHOIO CTPYKTYypPUPOBaHHBIX TIJIEHOK,
obecrieuenusi, a TIJIEHOK AnHanutnueckas
TaK)Xe OCYyILleCTB/IATh 3amnucka
TeXHOJIOTUue CKUM

Tiporiecc ¢

co0O/TroeHreM BCex

peryiaMeHTOB U

CTaHJapTOB

[IK-4.2 Ymeet TexHuyeckas [IpumeHeHre HOBBIX 40.044 CrieLjuanucrt 1o
TIPOBOJAUTH ToJiep>KKa Hay4yHo- METO/IOB I10/TyUeHMUs, Hay4HO-TeXHUUe CKUM
MOJe/IMpOBaHue TeXHUYeCKOU VICTIBITAHUS ¥ OL|eHKU pa3paboTkam U
TMPOLIECCOB C UCMO/b- | pa3paboTKy u MOTPeOUTENTbCKUX HCIBITaHUSM
30BaHMeM CIiel{iali- | UCTBITaHUN HOBBIX CBOMCTB TOJTUMEPHBIX TIOJIMMepHBIX HaHO-
31pPOBaHHOIO TOJIMMepHBIX HaHO- HaHOCTPYKTYpHpPOBaH- CTPYKTypPUPOBAHHBIX
MIPOrpaMMHOIO CTPYKTYypPUPOBaHHBIX HBIX [JIEHOK TIJIEHOK,
obecrieuenusi, a TIJIEHOK AnHanutnueckas
TaK)Xe OCYILleCTB/IATh 3amnmcka
TeXHOJIOTUue CKUM

Tiporiecc ¢

co0O/TroeHreM BCex

peryiaMeHTOB U

CTaHJapTOB

[IK-4.1 3naer TexHuueckas [IpumeHeHre HOBBIX 40.044 CrieLjuanucrt 1o
TIPUHLIUTIBI ToJ/iep>KKa Hay4yHo- METO/IOB I10/TyUeHMUs, Hay4HO-TeXHUUe CKUM
MOJe/TUPOBaHHUs TeXHUYeCKOH VICTIBITAHUS ¥ OL|eHKU pa3paboTkam U
SHepro- " pecypco- pa3paboTKu 1 MOTPeOUTENTbCKUX HCIBITaHUSM
cbeperaromux WCITBITAaHUN HOBBIX CBOMCTB IOJIMMEPHBIX TIOJIMMEPHBIX HaHO-
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TIPOLIeCCOB B
XUMMUE CKOM
TEXHOJIOTHH,
HeTeXUMUU U
OMOTEXHOJIOIUH, a
TaK)Ke TIOHUMaeT
OCHOBBI periameH-
Tal[UX TEXHOJIOTH-
YeCKHUX TIPOLIECCOB;
3HAET OCHOBHbBIE
TeXHUYeCKHe
Cpe[iCTBa [ijis U3Me-
pEeHUsi apamMeTpOB
rpoliecca, CBOMCTB
ChIPBSI ¥ TIPOAYKIIUU

TOJIMMEpHBIX HaHO-
CTPYKTYPUPOBaHHbIX
TIJIEHOK

HaHOCTPYKTYpHPOBaH-
HBIX TIJIEHOK

CTPYKTYPHUPOBaHHBIX
IJICHOK,
AHanuThudeckas
3arMcKa

[TIK-4.3 Ymeet
WCII0/Tb30BaTh TEXHU-
YyecKue CpeZicTBa JJisi
W3MepeHHs MapaMeT-
pOB Mporjecca,
aHaIM3UpOBaTh
TIO/TyYeHHBIe JaHHBIe
Y NIPUHMMATh
pelleHHs] HA OCHOBE
pe3y/bTaToB
M3MepeHuH B
obnactu
rpodeCcCUOHATBEHON
JeATeNIbHOCTY;
0060CHOBBIBaTh
BbIOOD 000pYyAOBaHUS
C YUeTOM TeXHOJIO-
TMYeCKUX YCJIOBUM U
CBOMCTB XUMHUECKUX
57IeMeHTOB, COefIuHe-
HUM ¥ MarepHasioB Ha
WX OCHOBe

TexHuueckas
TIOZ/IEP>KKA HAyuHO-
TeXHU4Ye CKOU
pa3paboTKu u
UCIIBITAHUHM HOBBIX
TO/TMMEPHBIX HaHO-

CTPYKTYypPUPOBaHHBIX
TIJIEHOK

[IprmeHeHMre HOBBIX
METO/IOB TOJTyYeH s,
WCIIBITAHUS U OLIEHKH
MOTPeOUTETHCKUX
CBOMCTB TTOJTUMEPHBIX
HaHOCTPYKTypUPOBaH-
HBIX TVIEHOK

40.044 CrieLjpaivcT 1o
Hay4YHO-TeXHUUEe CKUM
pa3paboTkam u
WCTIBITaHUSM
TIOJTUMepHBIX HaHO-
CTPYKTypPHUPOBaHHBIX
TIJIEHOK,
Ananutrueckas
3amnucka

ITK-5 Criocoben

TIK-5.1 3Haert

Texuuueckast

Onpepgenenuve

40.044 Crieqasnuct 1o
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T/TaHUPOBATh MeTofbI cOopa, TIOZI/Iep>KKa HayuHO- XapaKTepUCTHK ChIPbSI HayYHO-TeXHUUYeCKUM
9KCIIePUMEHTAJIbHBIE | 00pabOTKYU U aHa/IM3a | TeXHUUYeCKOU /151 TIPOU3BO/ICTBA pa3paboTkam u
WCCJIe[JOBaHNS, IKCIIePUMEHTA/IbHBIX | pa3paboTKy U HaHOCTPYKTYypHUPOBaH- WCTIBITaHUSM
TI0/TyYaTh, JJAHHBIX C VICTILITAaHUN HOBBIX HBIX MaTepHrasoB TMO/IMMepHBIX HaHO-
obpabarbIBaTh 1 WICTI0/Tb30BaHKEM TIO/TMMepHBIX HaHO- CTPYKTYPUPOBaHHbIX
aHa/IM3UpoBaTh MaremMaTH4yeCcKHX U CTPYKTYPUPOBaHHbIX TIJIEHOK,
MO/TyueHHble CTaTUCTUYeCKUX TIJIEHOK Amnanurnyeckas
pe3y/IbTaThl METO/IOB aHaJ/IN3a; 3amnvckKa

METO/IbI ITPefICTaB-

JIeHUs1 U UHTep-

TIpeTaLuy pe3yilb-

TaTOB MCC/IeJOBAaHUH

ITK-5.2 Ymeer TexHnueckas Onpegenenve 40.044 Criejuanuct 1o

TIaHUPOBAaTh U TIOAJlep>KKa Hay4Ho- XapaKTepUCTHUK ChIPbS Hay4YHO-TeXHUYeCKUM

TIPOBOJIUTH TeXHUYeCKOU 151 TIPOM3BO/ICTBA pa3paboTkam u

9KCIIePUMEHTBI, pa3paboTKu U HaHOCTPYKTYypHUPOBaH- WCTIBITaHUSM

obpabarbIBaTh 1 WCTIbITAaHUN HOBBIX HBIX MaTepHasoB TMO/IIMepHbIX HaHO-

VMHTEepITPeTUPOBATh TO/TMMepHBIX HaHO- CTPYKTYPUPOBaHHbIX

WX Pe3yJsIbTaThbl CTPYKTYPHUPOBaHHbIX TITEHOK,

MeTo/laMi MaTeMaTU- | TIJIEHOK Amnanuruueckas

YeCKOro 1 CTaTUCTU- 3amMcKa

YeCKOro aHasi3a ¢

WICII0/Tb30BaHHEM

CrieLjaau31upoBaH-

HBIX N1aKeTOB

KOMIIbIOTEPHBIX

Tporpamm; Tpej-

CTaBJIATh pe3y/IbTaThl

HcCCceJoBaHUM B BUjie

OTYETOB, CTaTe U

Tipe3eHTali

IIK-5.1 3naer TexHuyeckas IIpumeneHne HOBBIX 40.044 CrieLjuanuct 1o

MeToZbI cOopa, TIOZ/Iep>KKa HayuHO- METOZIOB TIOJTyYeHHs, Hay4YHO-TeXHHYeCKUM

00paboTKu U aHanM3a | TeXHUYeCKou WCTIBITAHUS U OLIEHKH pa3paboTkam u

SKCIIepUMeHTa/IbHbIX
[AaHHBIX C UCII0/Ib-
30BaHHEM MdreMaTu-
YeCKHUX U CTATUCTH-

pa3paboTKu u
WCITBITAHUN HOBBIX
TOTUMEPHBIX HAHO-
CTPYKTYPHPOBaHHBIX

MOTpeOUTeNTbCKIX
CBOMCTB MOJIMMEPHBIX
HAHOCTPYKTYPHUPOBaH-
HbIX IIJIEHOK

WCTIBITaHUSIM
TTOJTAMEPHBIX HaHO-
CTPYKTYPHUPOBAHHBIX
TIJIEHOK,
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YeCKUX METO/IOB
aHaJM3a; MeTo/IbI
MIpe/ICTaB/IeHUs U
HHTepIpeTaryu
pe3y/bTaToB
HCCrieJOBaHUM

TIJIEHOK

AHanmuthyeckas
3arMcKa

ITK-5.2 Ymeer
TJIAaHUPOBATh U
TIPOBOAWTD
9KCIIePUMEHTBI,
obpabatbiBaTh U
WHTEepIPeTUPOBATh
WX pe3y/bTaThl
MeTozjlaM{ MaTeMa-
THUYECKOTO U CTaTHC-
THYECKOT0 aHa/Ii3a C
HCII0/Tb30BaHHUEM
Creryanu3upoBaH-
HBIX MAKETOB
KOMITBIOTEPHBIX
TIpOrpamm;
TIPe/ICTaB/ISITh
pe3yJbTaThl
HCCTIe/JOBaHUM B BUie
OTUeTOB, CTaTeil u
Tipe3eHTalui

TexHuueckas
TO/IIeP>KKa HayYHO-
TeXHUYe CKOU
pa3paboTKu u
UCMBITAHUHA HOBBIX
TIOJTAMEPHBIX HaHO-
CTPYKTYPUPOBAaHHbIX
[JIEHOK

[IpumeHeHNe HOBBIX
MeTOZIOB 10/TyUeHMUs,
VICTIBITAHUS ¥ OL|eHKU
MOTpeOUTeNTbCKIX
CBOJCTB M0JIMMEPHbIX
HaHOCTPYKTYpHPOBaH-
HBIX TJIEHOK

40.044 CrieLjpaivcrt 1o
Hay4YyHO-TeXHUYeCKUM
pa3paboTkam u
HUCIIBITAHUSAM
TIOJIMMepHBIX HaHO-
CTPYKTYPHUPOBaHHBIX
[JICHOK,
AnHanutnueckas
3ammcKa

OCHOBHBIE
XUMUYeCKue,
HehTeXUMHUECKHe |
OHOTEeXHO/IOrMYeCKUe
MPOM3BOACTBA

ITK-1 Criocoben
OCYIL|eCTBJ/IATH
NpodeCcCHOHAbHYIO
ZIeATENBHOCTD C
yueTom
PErvoHa/bHBIX
ocobeHHOCTEH 1
norpeGHOCTeMH
paboTtogaresiei.

[IK-1.1 Nmeet
npe/icTaB/ieHue 06
0COOEHHOCTSIX
PervoHaIbHOTO
Da3BUTHS U 3HAET
crieruyKy pbIHKa
TpyZa B obmactu
ripodecCcOHaNIbHON
JIeATeTbHOCTH.

AHanuth4deckas
3ammcKa

AHanmuTh4de cKast
3aIMcKa

A3 AHanmuTHueckas
3ammcKa

T1K-1.2 Ymeet
aHa/IM3upOBaTh
JleTe/IbHOCTh

AHanmuTtuueckas
3arMcKa

AHanuTUueckas
3arMcKa

A3 AHanuTHuecKast
3arMcKa
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TIpeArpusITUi 1

opraHu3arui

npoduIbHON

0Tpac/ii CBOEro

pervoHa.
ITK-2 Crioco6HOCTD [IK-2.1 YmeTh Amnanitryeckasi AHamitryeckasi A3 AnanuTHhueckas
OCYILeCTBJISATh OTIpeJIeJisATh 3arMcKa 3aMnMcKa 3ammcKa
TPOEKTHYO npobsiemMy U Criocobbl
ZlesiTeTbHOCTh Ha ee pelleHus B
BCEX 3Tarax TIpOeKTe
>KA3HEHHOT0 1[1KJIa TIK-2.2 YmeTb AnHanuthueckast AnHanmuTtHuyeckas A3 AHanuTHuecKas
MpoeKTa OpraHU30BLIBaTh U 3armcKa 3arnmcKa 3anucKa

KOOPZIMHHPOBaTh

paboTy yuacTHHMKOB

TIpoeKTa

I1K-2.3 YmeTh AHanuTth4deckas AHanuTh4de cKast A3 AHanmuTrueckas

OTIpe[IeJIATh 3amMcKa 3anMCcKa 3amMcKa

He00X0JUMBIe

pecypchbl Ajist

peau3arym

TIPOEKTHBIX 3af1au
ITK-3 Criocobex [IK-3.1 3Haet TexHnueckas Ornpepnenenvie 40.044 Criequanucrt 1o
OCYIIeCTB/IATh CO0Op, | OCHOBHBIE roAJep>KKa Hay4uHo- XapaKTePUCTHUK ChIPbSI Hay4yHO-TeXHUYeCKUM
CHUCTeMaTH3alnio U HWCTOYHUKH M METO/IbI | TeXHHUEeCKOU 7SI TIPOU3BOZICTBA pa3paboTkam u
aHa/iu3 HayyHo- TOTyYeHHs1 HayuyHo- pa3paboTKu u HaHOCTPYKTYPHUpPOBaH- WCMBITAHUSIM
TeXHHUYe CKOH TeXHUUeCKOMN WUCMBITAHUM HOBBIX HBIX MaTepuaioB TO/IMMEPHBIX HAHO-
nH(bOpMaIu “HbOPMAIH B TO/IMMEePHBIX HAaHO- CTPYKTYPUPOBaHHBIX
OTEeUeCTBEHHOIO U obmactu CTPYKTYypPUPOBAHHBIX IJIEHOK,
3apy0e)XHOTO OIbITa | TEOPETUYECKOH U IJIEHOK AHanutnueckas
10 TeMaTHKe TIPUKJIaZIHOW XVIMUH, 3anucKa
WCCIeJOBAaHUS 9Hepro- u

pecypcocbepexxeHust

B XMMUUECKOU

TEXHOJIOTHH,

HeTEXUMUU U

OMOTEXHOJIOTUH

TIK-3.2 Ymeet TexHuueckas Onpepnenenvie 40.044 CrieLiua/iucT M0

aHa/IM3MpOBaTh, T iep’KKa Hay4yHo- XapaKTepPUCTHK ChIPbsI Hay4YHO-TeXHUUEe CKUM
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obpabarsiBaTh U

TeXHU4Ye CKOU

Ji7151 TIPOU3BO/ICTBA

pa3paboTKam u

CHCTeMaTHU3UpOBaTh pa3paboTKu U HaHOCTPYKTYypHUPOBaH- WCTIBITaHUSM
JIUTepaTypHble WCTIBITAaHUN HOBBIX HBIX MaTepHasoB TMO/IIMepHbIX HaHO-
JlaHHbIe MO0JIMMEPHBIX HaHO- CTPYKTYypPUPOBaHHBIX
OTeueCTBEHHOI0 U CTPYKTYypUPOBaHHBIX TI/IEHOK,

3apyOe>KHOTO OfbITa | MJIEHOK Amnanuruueckas

1 0OpMIATh 3amMcKa

MO/TyYeHHbIe

pe3yJsbTaThl B BUe

Tipe3eHTaLUi,

Hay4YHO-TeXHUYeCKHX

OTYeTOB, CTaTel U

JIOKJIa/I0B Ha Hay4YHO-

TIpaKTHYeCKUX

MepONpUSITUSIX

[IK-3.3 Ymeer TexHuueckas Onpepenenuve 40.044 CrieLjpaivcT 1o
MIPOBOJUTH TIOMCK TIOZI/lep>KKa HayuHO- XapaKTePUCTHUK ChIPbsi Hay4YHO-TeXHUYeCKUM
vHdopMaLuK B TeXHUYeCKOH Ji7151 IPOU3BO/CTBA pa3zpaboTkam u
3/1eKTPOHHO- pa3paboTKu 1 HaHOCTPYKTYpHPOBaH- HCIBITaHUAM
61bmMoTeuHbIX WCTIbITAaHUH HOBBIX HBIX MaTepHasoB TMO/IIMepHbIX HaHO-
cucTeMax U Apyrux TIO/TUMepHBIX HaHO- CTPYKTYpPUPOBaHHbIX
HayKOMeTpHueCKUX CTPYKTYypPUPOBaHHBIX TIJIEHOK,

cUcTeMax 1o TIJIEHOK AHanuTtnueckas
TeMaTHKe 3armcKa
WCC/Ie[JOBaHUS

I1K-3.1 3naer TexHuueckas IIpumenenvie HOBBIX 40.044 Crerauct no
OCHOBHbIE TIOA/iep>KKa HayuHO- METOZ0B TIOJTyYeHH s, Hay4YHO-TeXHUYeCKUM
VICTOYHUKU U MeTOZibl | TeXHHUUeCKOU VICTIBITAHUS U OLIeHKU paspaboTkam U

TIO/TyYeHHUsT HayuHO-
TeXHUUe CKON
vHOopMalLiK B
obnactu
TeopeTUyecKol 1
TIPUK/IaZIHOW XUMUH,
SHEpro- u
pecypcocbepexxeHust
B XUMHYeCKOU
TEXHOJIOTHH,

pa3paboTKu U
UCIIBITAHUHI HOBBIX
MO/TUMEPHBIX HAHO-
CTPYKTYpPHUPOBAHHBIX
IJIEHOK

MOTPeOUTETHCKUX
CBOMCTB TTOJTAMEPHBIX
HaHOCTPYKTypPHPOBaH-
HBIX TJIEHOK

UCIBITaHUAM
MOJIMMEePHBIX HAaHO-
CTPYKTYPHUPOBaHHbBIX
T/IeHOK,
AHanuTtuyeckas
3arMcKa
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HepTeXUMUU U

6UOTeXHO/IOTUU
[TK-3.2 Ymeer TexHuyeckas [IpumeHeHre HOBBIX 40.044 CrieLjuanuct 1o
aHa/lM3MpoBaTh, ToJ/lep’KKa Hay4yHo- MeTOZIOB [10/TyUeHMUs, Hay4HO-TeXHUUEe CKUM
obpabatbiBaTh U TeXHUYeCKOH VICTIBITaHUS ¥ OLJeHKU pa3paboTkam u
CHCTeMaTHU3UpOBaTh pa3paboTKu U MOTpeOUTeTbCKUX WCTIbITaHUSM
JIUTepaTypHble WCTIbITAaHUH HOBBIX CBOJCTB MOJIMMEPHbIX TO/IIMepHbIX HaHO-
JlaHHbIe MOJIMMEpHBIX HaHO- HaHOCTPYKTYpHPOBaH- CTPYKTYypPUPOBaHHBIX
0TeueCTBEHHOI0 U CTPYKTYypPUPOBAaHHBIX HBIX [IJIEHOK TIJIEHOK,
3apyOe>KHOrO OmbITa | MJIEHOK Amnanurnyeckas
1 0OpMIATh 3armcKa
MO/TyYeHHbIe
pe3y/bTaThl B BUfe
Tipe3eHTalui,
Hay4HO-TeXHUUECKHX
OTYETOB, CTaTel U
JIOKJIa/|0B Ha Hay4YHO-
TMpaKTHYeCKUX
MepONpUSITUSX
[TIK-3.3 Ymeer TexHuyeckas [IpumeHeHre HOBBIX 40.044 CrieLjuanucrt 1o
TIPOBOJUTH TIOMCK TIOZI/lep>KKa HayuHo- METO/I0B T1OJTyYeH s, Hay4yHO-TeXHUYeCKUM
vHdopMaLuK B TeXHUYeCKOU VICTIBITAHUS ¥ OL|eHKU pa3paboTkam U
3/1eKTPOHHO- pa3paboTKu 1 MOTPeOUTENTbCKUX HCIBITaHUSM
6ubMMoTeuHbIX WCTIBITAaHUM HOBBIX CBOJCTB MOJIMMEPHbIX MO/IMepHBIX HaHO-
cucTeMax U Apyrux NO/IUMepHBIX HaHO- HaHOCTPYKTypHpPOBaH- CTPYKTYpPUPOBaHHbIX
HayKOMeTpHue CKUX CTPYKTYypPUPOBaHHBIX HBIX [JIEHOK TIJIEHOK,
cucTeMax 1o TIJIEHOK Amnanmurnueckas
TeMaTHKe 3armcKa
WCCIIe/I0BaHUs
[TK-4 Criocoben [1K-4.1 3Haer TexHnueckas Onpegenexve 40.044 Criejuanuct 1o
MOZeIpoBaTh TIPUHLIMTIBI TIOZI/lep>KKa HayuHO- XapaKTePUCTHUK ChIPbsi Hay4YHO-TeXHUYeCKUM
SHepro- u MOJe/TUPOBaHUs TeXHUUeCKOH Ji7151 TIPOU3BO/ICTBA pa3paboTkam u
pecypcocbeperato- SHepro- u pecypco- pa3paboTKu 1 HaHOCTPYKTYpHPOBaH- WCIBITaHUSAM
1Ij1e TpoLiecchl B cbeperarorux WCTIBITAaHUN HOBBIX HBIX MaTepHasoB TMO/IIMepHbIX HaHO-
XUMUYeCKOH TIPOLIeCCOB B TO/IMepHbIX HaHO- CTPYKTYPUPOBaHHbIX
TeXHOJIOTUH, XUMHUECKON CTPYKTYypUPOBaHHBIX TI/IEHOK,
HedTeXUMHUU U TeXHOJIOTUH, TIJIEHOK AHanuTtnyeckas
OHOTEXHONIOTUH U He(TeXUMUHU U 3amMcKa
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OCYIIIECTBJISITh
TEeXHOJIOTMUe CKUI
TpoLIecC B
COOTBETCTBHUHU C
peryiaMeHToM,
WCTIONB3Ys
TeXHUUEeCKHe
CpezCTBa st
W3MepeHust
OCHOBHBIX
TapaMeTpOB
TEeXHOJIOITMYe CKOT'O
Tiporjecca, CBOMCTB
CBIPbS U TIPOJYKLIUU

OMOTeXHOJIOTHH, a
Tak)Ke TIOHUMaeT
OCHOBBI
pernaMeHTauu
TEXHOJIOTHUe CKUX
TMPOLIECCOB; 3HaeT
OCHOBHbIE
TeXHUYeCKre
cpeJCcTBa Jist
H3MepeHus
rapameTpoB
Trporiecca, CBONCTB
CHIPbsI ¥ TIPOAYKLIUU

[IK-4.3 Ymeer
WCII0/Tb30BaTh TEXHU-
YyecKue Cpe/icTBa Jyist
M3MepeHus rapamer-
POB TIpo1iecca,
aHaJIM3MPOBaTh
TOJTyY€eHHbIEe JIaHHbIE
Y IPUHUMATh
pelIeHust Ha OCHOBe
pe3y/bTaToB
V3MepeHuii B
obnactu

ripodhe CCHOHATBEHON
ZIesITe/IbHOCTH;
000CHOBBIBaTh
BbIOOD 060pYyZAOBAHUS
C YYETOM TEXHOJIO-
TMUeCKUX yYCJIOBUM U
CBOWMCTB XUMHUECKUX
3/IeMEHTOB,
CoeTMHeHUN U
MarepuasoB Ha UX
OCHOBe

Texuuueckasi
TO/IIep>KKa HayYHO-
TeXHUYeCKOM
pa3paboTKu u
UCIIBITAHUHI HOBBIX
TTOJTAMEPHBIX HAaHO-
CTPYKTypPUPOBaHHBIX
TIJIEHOK

Onpepnenenvie
XapaKTePUCTHUK ChIPbSI
7SI TIPOU3BOZICTBA
HaHOCTPYKTYPHUPOBaH-
HBIX MaTepuaioB

40.044 CrieLiua/vcT 10
Hay4YHO-TeXHUUYeCKUM
pa3paboTkam u
HCITBITAaHUSIM
TO/IMMEPHBIX HAaHO-
CTPYKTYPHUPOBaHHBIX
TIJIEHOK,
Ananutuueckas
3anucKa

T1IK-4.2 Ymeetr
TIPOBOJUTH MOZEe/H-

TexHuueckast
N0/, lepKKa Hay4HO-

OnpepenexHve
XapaKTePUCTHUK ChIPbSI

40.044 CrieLyua/ivcT 110
HayYHO-TeXHUYeCKUM
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pOBaHMe MpoueccoB C

TeXHU4Ye CKOU

Ji7151 TIPOU3BO/ICTBA

pa3paboTKam u

WICTI0/Tb30BaHHEM pa3paboTKu U HaHOCTPYKTYypHUPOBaH- WCTIBITaHUSM
CreLjaIM31POBAHHOL | UCIBITAHUM HOBBIX HBIX MaTepHasoB TMO/IIMepHbIX HaHO-

0 NIPOrpaMMHOT0 MO0JIMMEPHBIX HaHO- CTPYKTYypPUPOBaHHBIX
obecrieuenus, a CTPYKTYypUPOBaHHBIX TI/IEHOK,

TaK)Ke OCYIL|eCTB/ISTh | TJIEHOK Amnanuruueckas
TeXHOJIOTUYeCKUH 3amMcKa

nipotiecc ¢ cobnoze-

HUEM BCeX perjiaMeH-

TOB U CTaHJApTOB

[IK-4.2 Ymeer TexHuueckas IIpumeHneHne HOBBIX 40.044 CrieLjuanucrt 1o
TIPOBOJUTE MOZe/H- MoJ/ieprKKa Hay4YHo- MeTO/I0B I10J/TyYeHUs], Hay4HO-TeXHUYe CKUM
pOBaHUe MPOLIeCCOB C | TeXHUUECKOU WICTIBITAHUS M OLIeHKH pa3paboTkam H

WCTI0/Ib30BaHUeM pa3paboTKu U NOTpeOUTeNbCKIX WCIIbITaHUSAM
CrieLiasr3UpOBaHHOr | UCIIBITAHUI HOBBIX CBOMCTB IOJIMMEPHBIX T10JIMMEPHbIX HaHO-

0 MIPOrpaMMHOr0 MOJIMMepHbIX HAaHO- HaHOCTPYKTYPUPOBaH- CTPYKTYypPUPOBAaHHBIX
obecrieuenus, a CTPYKTYypPUPOBAHHBIX HBIX IIJIEHOK TI/IEHOK,

TaK)Xe OCYLLeCTBJIATL | IJIEHOK AHanuTuyeckas
TeXHOJIOTMUeCKUI 3arucka

npotiecc ¢ cobnoze-

HUeM BCeX perjamMeH-

TOB U CTaH/apTOB

I1IK-4.1 3naer TexHuyeckas IIpumeneHne HOBBIX 40.044 Creriaauct no
TIPUHLUIIBI MOZe/IU- TIoJ/ieprKKa Hay4YHo- MeTOZIOB I10/IyYeHUs], Hay4HO-TeXHUUYe CKUM
pOBaHUs 3Hepro- u TeXHUYeCKOH VICTIBITAHUS Y OL|eHKU pa3paboTkam u

pecypcocbeperato-
LIUX TIPOLIECCOB B
XUMUUEeCKOU
TeXHOJIOTHH,
He(TeXUMUU U
OMOTEeXHOJIOTUH, a
TaK)Ke IOHUMaeT
OCHOBBI pernameH-
TaLUU TeXHOJIOTH-
YeCKHUX TMPOLIeCCOB;
3HAET OCHOBHbBIE
TeXHUYECKHe
CpeJCcTBa Jist

pa3paboTKu u
UCIIBITAHUHI HOBBIX
TTOJTUMEPHBIX HAaHO-
CTPYKTYpPHUPOBAHHBIX
[JICHOK

MOTPeOUTETbCKUX
CBOMCTB TIOJTAMEPHBIX
HaHOCTPYKTypHUPOBaH-
HBIX MJIEHOK

HCITBITaHUSIM
TIOJTAMEPHBIX HaHO-
CTPYKTYypPHUPOBaHHBIX
MJIEHOK,
AHanuTh4yeckas
3arMcKa
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v3Mepe-HUs
rapamMeTpoB
Trporiecca, CBONCTB
CBIPBS1 U TIPOAYKIUU

T1K-4.3 Ymeet
HCII0/Ib30BaTh TEXHU-
yecKue CpeJCcTBa AJist

TexHuueckas
oA eprKKa Hay4uHO-
TeXHUYeCKOM

HpI/IMeHEHI/Ie HOBBIX
METO/OB I0/TyUeHHd,
HCIIBITaHWA WU OLI€HKH

40.044 Criequanucrt 1o
Hay4YHO-TeXHUUEe CKM
pa3paboTkam u

W3MepeHus apaMeT- | pa3paboTKu u MOTPeOUTENTbCKUX WCTTBITaHUSIM

POB TIporiecca, WICTILITAaHUN HOBBIX CBOMCTB TOJIMMEPHBIX TTOJTAMEPHBIX HaHO-

aHaJIM3UPOBaTh TO/TMMEPHBIX HaHO- HAHOCTPYKTYpPUPOBaH- CTPYKTYPUPOBaHHbIX

TIO/TyUeHHBIe JaHHbIe | CTPYKTYpPUPOBaHHBIX HBIX TJIEHOK TIJIEHOK,

Y IPUHUMATD TIJIEHOK Amnanmuruueckas

pellieHus Ha OCHOBE 3anmcKa

pe3y/bTaToB

n3MepeHuil B

obnactu

ripodeCcCOHATBHON

JlesITe/IbHOCTH;

060CHOBBIBATh

BbIOOD 000pYyAOBaHUS

C YYeTOM TEeXHOJIOTH-

YeCKUX YCI0BUM U

CBOWCTB XUMHUUECKUX

3/IeMEeHTOB,

COeIMHEHUH 1

MaTeprasoB Ha UX

OCHOBe
ITK-5 Criocobex [IK-5.1 3Haet TexHuueckas Onpepnenenvie 40.044 Criequanuct 1o
TJTaHUPOBATh MeTofbI cOopa, TIOZI/Iep>KKa HayuHO- XapaKTepUCTHK ChIPbSI HayYHO-TeXHUUYeCKUM
9KCIIEePUMEHTAJIbHbIE | 00pabOTKYU U aHa/IM3a | TeXHUUYeCKOU /151 TIPOU3BO/ICTBA pa3paboTkam u
WCCJIe/IOBaHUS, 9KCIIEePUMEHTATbHBIX | pa3paboTKu u HAHOCTPYKTYpPUPOBaH- WCTIbITAaHUAM
TI0JTyYarh, JJAHHBIX C VICTILITAaHUN HOBBIX HBIX MaTeprasoB TO/IMMepHBIX HaHO-
obpabarbIBaTh 1 WICTI0/Tb30BaHKEM TIO/TMMepHBIX HaHO- CTPYKTYPHUPOBAHHBIX
aHaIM3UPOBaTh MaremMaTh4eCcKUX U CTPYKTYPUPOBaHHbIX TJIEHOK,
TOTyYeHHbIe CTaTUCTUYeCKUX TIJIEHOK Amnanutuueckast
pe3y/IbTaThl METO/IOB aHaJ/IN3a; 3amnvckKa

MeTO/bI
TIpeJiCTaB/eHUsl U
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HWHTepIrpeTanyun

pe3y/nbTaToB
HCCreJOBaHUM

[IK-5.2 Ymeer TexHnueckas Ornpepnenenvie 40.044 Crieqanuct 1o
TI/IaHUPOBATh U NoJ/lep’KKa Hay4yHo- XapaKTepUCTHUK ChIPbS Hay4HO-TeXHUUEe CKUM
MPOBOJUTH TeXHUUeCKON JL/1s1 IPOU3BO/CTBA pa3paboTkam u
3KCIIePUMEHTHI, pa3paboTKu u HaHOCTPYKTYPUPOBaH- HCIBITaHUSAM
obpabarbIBaTh 1 WCITbITAHUH HOBBIX HBIX MaTepuasoB MOJIMMEpHBIX HaHO-
VHTeppeTUpOBaTh MOJIMMepHBIX HaHO- CTPYKTYpPUPOBaHHBIX
WX pe3y/IbTarhbl CTPYKTYPUPOBaHHBIX IJIEHOK,

MeToJaMH1 IIJIEHOK AHanmuTuueckas
MareMaTHh4eCcKoro u 3arucKa
CTaTUCTUYECKOTO

aHanusa C UCIoJib-

30BaHMEM ClieL{ianu-

3UPOBAHHBIX [1AKETOB

KOMITbIOTEPHBIX

Tporpamm; npeg-

CTaBJISITh pe3y/IbTaThl

HcceJOBaHUM B BUjle

OTYeTOB, CTaTel U

Tpe3eHTalui

IIK-5.1 3naer TexHuyeckas IIpumeneHne HOBBIX 40.044 Creriaauct no
MeTo/ibl cOopa, oA Jep’KKa Hay4yHO- MeTO/0B I10/TyYeHHs], Hay4YHO-TeXHUYeCKUM
00paboTKu U aHanM3a | TeXHUYeCKon WCIIbITAHUS U OLIeHKU pa3paboTkam u

JKCIePUMEHTA/IbHBIX | pa3paboTKy U MOTPeOUTENTbCKUX HCIBITaHUAM

JAaHHBIX C UCIOJIb- WCTIBITAaHUN HOBBIX CBOJCTB IOJIMMEPHBIX MOJIMMepHBIX HaHO-
30BaHMeM MareMaru- | IOJIMMEepPHBIX HaHO- HaHOCTPYKTYpPHUPOBaH- CTPYKTYpPUPOBAHHBIX
YeCKUX U CTaTUCTHU- CTPYKTYPHPOBaHHBIX HBIX IUIEHOK IIJIEHOK,

YeCKUX MeTOJ|0B TIJIEHOK AHanuTnueckas
aHanu3sa; MeTo/bl 3anmcKa
Tpe/iCTaB/IeHus U

WHTepIIpeTanuu

pesyJ/bTaToB

HcceJOBaHUM

IIK-5.2 Ymeer TexHuyeckas IIpumeneHne HOBBIX 40.044 Crieriauct no
I1JIAHUPOBATh U N0 eprKKa Hay4yHO- MeTO/0B I10/Iy4YeHus, Hay4YHO-TeXHU4eCKUM
TIPOBOJMTH TeXHUYeCKOH VICTIBITAHUS Y OLIeHKU pa3paboTkam U
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9KCTIEPUMEHTHI,
obpabatbiBaTh U
VHTepIpeTUpOBaTh
WX pe3yJ/IbTaThl
MeTo/laMHt
MaTreMaTHh4eCcKoro u
CTaTUCTUYeCKOTO
aHaJIM3a C HUCTIONb-
30BaHUEM CIIeLfai-
31pPOBaHHbIX MTaKeTOB
KOMITBFOTEPHBIX
TpOTrpaMM;
TpeJCTaBsTh
pe3y/bTaThl
WCCceJoBaHUM B BUjie
OTYETOB, CTaTeH U
Tipe3eHTali

pa3paboTKu U
UCIIBITAHUHI HOBBIX
MO/TUMEPHBIX HAHO-
CTPYKTYpPHUPOBAHHBIX
IJIEHOK

MOTPeOUTETHCKUX

CBOMCTB TTOJTAMEPHBIX
HaHOCTPYKTYpPHPOBaH-

HBIX ITJIEHOK

UCIBITAaHUAM
TOJIMMEePHBIX
HaHOCTPYKTYPUPOBaH-
HBIX IJIHOK,
AHanuTthyeckast
3arMcKa

TPOLIeCChI U
arraparsl B
XUMHUYeCKOU
TeXHOJIOTUH,
HehTeXVMHUU U
OHOTEXHOIOT A

ITK-1 Criocobex
OCYIIeCTB/IATh
ripodeCcCHOHANTBHYHO
ZIesITeNIbHOCTh C
yueToMm
PeruoHaIbHBIX
0CcobeHHOCTeH U
rorpebHOCTEH
pabotoparenei.

[IK-1.1 Nmeet
npeficTaBeHue 00
0CODEHHOCTSIX
pervoHaJbHOrO
pa3BUTHS U 3HaeT
crierprKy pbIHKa
Tpyza B obnactu
npodeccroHanbHOM
JesATeTbHOCTH.

AHanutuyeckast
3arMcKa

AHanuThueckas
3anMcKa

A3 AHanuTHuecKast
3arMcKa

ITK-1.2 Ymeer
aHa/IM3UpOBaTh
JlesITeIbHOCTD
TIPeATpUSTUN U
opraHu3arui
npouILHON
OTpac/y CBOero
pervoHa.

AHanuth4deckas
3ammcKa

AHanmuTh4de cKast
3aIMcKa

A3 AHanmuTHueckas
3ammcKa

IIK-2 CriocobHOCTb
OCYIIeCTB/IATh
TPOEKTHYO
JIeSTeIbHOCTh Ha

[IK-2.1 Y™meTb
oTpeieIsTh
npobsiemMy U Criocobsl
ee peleHus B

AHanuThyeckast
3aICcKa

AHanmuTtHueckas
3aIcKa

A3 AHanmuTuueckas
3arrcKa
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BCeX JTarax TIPOEKTe
>KM3HEHHOT0 1[UK/Ia TIK-2.2 YmeTb AHanuTh4deckas AHanmuTh4de cKast A3 AnHanmuThuecKas
TpoeKTa OpraHU30BHIBaTh U 3armcKa 3ammcKa 3armcKa
KOOD/IMHHPOBAaTh
paboTy yuyaCTHHKOB
TpOoeKTa
[IK-2.3 Y™meTb Ananutuueckasi AHanuTtuueckas A3 AHanuTtnueckas
orpefessiTh 3arucKa 3arMckKa 3anucka
Heo0X0UMbIe
pecypchl AJist
peanu3aluu
TPOEKTHBIX 3a/iau
ITK-3 Criocobex [IK-3.1 3HaeT TexHunueckas Onpepenenve 40.044 Criejpanucrt 1o
OCYILIeCTB/ATh COOpP, | OCHOBHBIE NoJ/iep>KKa Hay4yHo- XapaKTepPUCTHK ChIPbS Hay4HO-TeXHUUe CKUM
CUCTeMaT13aluio U VICTOUHWKHU W METOJbI | TeXHUUEeCKOU JL71s1 IPOU3BO/CTBA pa3paboTkam u
aHaJiu3 Hay4yHO- TIOJTyYeHHsT HayuHO- pa3paboTKu u HaHOCTPYKTYPHUPOBaH- WCTTBITaHUSIM
TeXHUUeCKON TeXH1UeCKON WCITBITAHUNA HOBBIX HBIX MaTepHuaJioB TIOJIMMepHBIX HaHO-
nHbOopMaIH UHGbOPMAaIUH B TO/IMMEPHBIX HAHO- CTPYKTYPHUPOBaHHBIX
0TeueCTBEHHOTO U obnactu CTPYKTYyPUPOBaHHBIX TI/IEHOK,
3apy6e)XHOrO OIbITa | TEOPETUYECKOU U TIJIEHOK AnHanvtuueckas
10 TeMaTuKe TIPUK/IaIHON XUMUH, 3anucka
HCCeJOBaHUS SHepro- u
pecypcocbepexxeHust
B XMMMUeCKOU
TeXHOJIOTUH,
HepTeXuMHUY 1
OMOTEXHOJIOTHH
[IK-3.3 Ymeer TexHuueckas Onpepenenuve 40.044 Criequanuct 1o
MPOBOJUTH TTOUCK MoAJeprKKa HayuHO- XapaKTepUCTUK ChIPbsi Hay4YHO-TeXHUYeCKUM
vHpOpMaIK B TeXHUYe CKOU TSI TIPOU3BOZICTBA pa3paboTkam u

3/IEKTPOHHO-
OMOIMOTEeUHBIX
CHUCTeMax  JPYTUX
HAyKOMEeTPHUe CKUX
cucreMax I1o
TeMaTuKe
HCC/IeJ0BAHUS

pa3paboTKu U
WCTIBLITAHUH HOBBIX
MOTMMEPHBIX HAHO-
CTPYKTYPHUPOBaHHBIX
TIIEHOK

HaHOCTPYKTYPUPOBaH-
HBIX MaTepHasioB

HCIIBITAaHUSIM
MO/IMMEPHBIX HAHO-
CTPYKTYPHUPOBaHHBIX
T/IEHOK,
AHanuTtuyeckas
3arMcKa
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[IK-3.2 Ymeer TexHnueckas Onpepnenenvie 40.044 Criequanuvcrt 1o
aHa/IM3UpOBarTh, TIOZI/lep>KKa HayuHoO- XapaKTePUCTHUK ChIPbsi Hay4yHO-TeXHUYeCKUM
obpabatbiBaTh 1 TeXHUYeCKOU /151 TIPOU3BO/ICTBA pa3paboTkam u
CUCTeMaTHU3UpOBaTh pa3paboTKu 1 HaHOCTPYKTYpHPOBaH- WCIBITaHUSAM
JIUTepaTypHble WCITbITAHUH HOBBIX HBIX MaTepuasoB MOJIMMEpHBIX HaHO-
JlaHHble TO/IIMepHbIX HaHO- CTPYKTYpPUPOBaHHbIX
OTeueCTBEHHOIO U CTPYKTYPHUPOBaHHbIX TIJIEHOK,
3apyOe>KHOTO OTbITa | MJIEHOK AHanuTtnueckas

1 0OpMIIATE 3anucKa

TNO/Ty4eHHbIe

pesy/bTaThl B BUfle

Tipe3eHTalyi,

Hay4YHO-TeXHUYeCKUX

OTUEeTOB, CTaTel U

JIOKJ1aZloB Ha Hay4HO-

MpaKkTU4YeCKHX

MepOTIPUSTUSIX

IIK-3.2 ¥Ymeer TexHuyeckas IIpumeneHne HOBBIX 40.044 CrieLjuanuct 1o
aHa/lM3MpoBaTh, NoJ/lep’KKa Hay4yHo- MeTOZI0B 10/TyUeHMUs, Hay4HO-TeXHUYEe CKUM
obpabatbiBaTh U TeXHUYeCKOU WCTIBITAHUS U OLIEHKH pa3paboTkam u
CHCTeMaTHU3UpOoBaTh pa3paboTKu U MOTpeOUTeNTbCKIX WCTIBITAaHUAM
JIUTepaTypHble WCIBITAHUHA HOBBIX CBOMCTB MOJIMMEPHBIX MOJIMMepHBIX HaHO-
JlaHHbIe MOJIMMEpHBIX HaHO- HaHOCTPYKTYpHPOBaH- CTPYKTYpPUPOBaHHBIX
OTeueCTBEHHOI0 U CTPYKTYPUPOBaHHbIX HbIX TIJIEHOK TI/IEHOK,

3apyOe>KHOro OrbITa | MJIEHOK Amnanutnueckas

1 ohopMIATE 3arMcKa

Moy4eHHbIe

pe3y/bTaThl B BUje

Tipe3eHTaLu,

Hay4YHO-TeXHUYeCKUX

OTYETOB, CTaTed U

JIOK/IaZloB Ha HAay4HO-

MpaKTUYeCKUX

MepOTPUSTUSX

[TIK-3.1 3naer TexHuveckas IIpumeHneHNe HOBBIX 40.044 CrieLjuanuct 1o
OCHOBHBIE MoJ/iep’KKa Hay4yHo- MeTOZIOB I0J/TyYeHMUs, Hay4HO-TeXHUYe CKUM
VICTOYHUKY 1 METOZIbI | TeXHHUEeCKOU VICTIBITAHUS ¥ OL|eHKU pa3paboTkam u

TOJ/IyueHHs HAy4YHO-

pa3paboTKu u

HOTPEGI/ITEHLCKI/IX

HCIBITaHUAM
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TeXHUUeCKOU

UCIILITAHUM HOBBIX

CBOMCTB MOJIMMEPHBIX

TMO/IMMEPHBIX HAHO-

vHpOpMalLK B TIOJTUMEPHBIX HaHO- HaHOCTPYKTYPHUPOBaH- CTPYKTyPUPOBAHHBIX
obnactu CTPYKTyPUPOBAaHHBIX HBIX IJIEHOK TI/IEHOK,
TEeOpPeTUYeCKOU U TIJIEHOK Amnanutuueckast
TIPUKJIaZIHOW XVIMUH, 3arMcKa

SHepro- u

pecypcocbepexxeHust

B XHMUUeCKOH

TEXHOJIOT U,

HedTeXUMUU U

OrOTeXHOJIOT MU

ITK-3.3 ¥Ymeet TexHnueckas [IprmeHeHHre HOBBIX 40.044 CrieLjuanuct 1o
TIPOBOJUTE TIOMCK TIO/iiep>KKa Hay4HO- METO/IOB TTOJTyUeHWs, Hay4YHO-TeXHUYEe CKUM
vHopMaLM B TeXHUUeCKON WCTIBITaHUS ¥ OLIeHKU pa3paboTkam u

3/IEKTPOHHO- pa3paboTKu U MOTPeOUTeTbCKUX WCIIBITaHUASM
61OIHOTEUHBIX WCITBITAHUH HOBBIX CBOMCTB MOJIMMEPHbBIX MO/TUMEPHBIX HAHO-
cUCTeMax U APyrux MO/TUMEPHBIX HAHO- HAHOCTPYKTYpPUPOBaH- CTPYKTYPUPOBaHHbIX
HAyKOMETPHUECKUX CTPYKTYPHUPOBAaHHbBIX HBIX [IJIEHOK I/IEHOK,
CHUCTeMax T10 TIJIEHOK AmnanuTrueckas
TeMaTHUKe 3arMcKa
HCC/IeIOBAHUS
ITK-4 Criocoben [IK-4.1 3HaeT TexHuueckast OnpegeneHve 40.044 CrieLyua/iicT 110
MO/Ie/TUPOBATh TIPUHLIUATIB MOZIE/TH- TOZIIEP>KKA HAayuHO- XapPAKTePUCTHUK ChIPbsi HayYHO-TeXHUUYECKUM
3HEpro- u DOBaHUSsI SHEPro- u TeXHUYEe CKOH 151 TIPOU3BO/ICTBA pa3paboTkam u
pecypcocbeperatory | pecypcocbeperato- pa3paboTKu u HAHOCTPYKTYPUPOBaH- WCIIBITaHUSM
Ve TpoLiecChl B IIUX TIPOLIECCOB B WCITBITAHWH HOBBIX HBIX MaTeprasoB MO/TUMEPHBIX HAHO-
XUMMUE CKOI XHUMHUE CKOI MO/TUMEPHBIX HAHO- CTPYKTYPUPOBaHHbIX
TEXHOJIOTUH, TEXHOJIOTHH, CTPYKTYPUPOBaHHbIX TI/IEHOK,
HebTeXUMHUU U HepTeXUMHUU U IIJIEHOK Amnanutryeckas
OHOTEXHO/IOTUN U OMOTEXHOJIOTHH, a 3armcKa

OCYIIeCTBISATh
TeXHOJIOTUUeCKUH
TrpoLiecc B
COOTBETCTBUHU C
persaMeHToM,
WCTIOJBb3YST
TeXHUYeCKHe
CpeZCTBa /i

TAdK>Ke ITOHUMaeT
OCHOBBI perjliaMeH-
TallM TeXHOJIOI'U-
YeCKHMX MpPOLIeCCOB;
3HAET OCHOBHLIE
TeXHU4YeCKue
Cpe[iCcTBa Jijist
W3MepeHus: apameT-
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HU3MepeHusa

POB Mipoliecca,

OCHOBHBIX CBOWCTB CBHIPbSI
rapaMeTpoB TIPOAYKINU
TEeXHOJI0TM4eCKOro IIK-4.3 Ymeer TexHuyeckas Omnpepenenve 40.044 CrieLjuanuct 1o
TrpoLecca, CBOMCTB WICII0JTb30BaTh TIOZ/Iep>KKa HayuHO- XapaKTepUCTHK ChIPbS HayYHO-TeXHUYeCKUM
CBIPBSl ¥ TIPOAYKLMU | TEXHUUECKHUE TeXHUUeCKON 7SI TIPOU3BOZICTBA pa3paboTkam H
CpefcTBa [t pa3paboTKu u HaHOCTPYKTYPHUpPOBaH- WCTIBITaHUSM
W3MepeHust WCTILITAaHUN HOBBIX HBIX MaTeprasoB TO/TMMepHBIX HaHO-
rapameTpoB TIO/TMMepHBIX HaHO- CTPYKTYPHUPOBaHHbIX
rporiecca, CTPYKTypPUPOBAHHBIX TI/IEHOK,
aHa/M31MpoBaTh TIJIEHOK AHanuTtuueckas
TIO/TyYeHHbIe IaHHbIe 3anucKa
Y IPUHUMATD
pellleHNsI Ha OCHOBe
pe3y/bTaToB
M3MepeHui B
obnactu
rpodeCcCUOHaTEHON
JlesITeIbHOCTH;
000CHOBBIBaTh
BbIOOD 000pYyAOBaHUS
C YYeTOM TeXHOJIOTH-
YeCKUX YCIOBUH U
CBOWCTB XUMHUUECKUX
3JIEMEHTOB, COe/IHe-
HUM U MaTepyaioB Ha
WX OCHOBe
[IK-4.2 YmeeT TexHuueckas Onpepnenenvie 40.044 Criequanuct 1o
TIPOBOJUTH TIOZI/Iep>KKa HayuHO- XapaKTepUCTHK ChIPbSI HayYHO-TeXHUUYeCKUM
MO/ie/TUPOBaHUe TeXHUYUeCKOU JI7IsI TIPOU3BOZICTBA pa3paboTkam u
TIPOLIECCOB C pa3paboTKu u HaHOCTPYKTYPHUPOBaH- WCTTIBITaHUSIM
WCTI0/Ib30BaHHEM VICTILITAaHUN HOBBIX HBIX MaTeprasoB TO/IMMepHBIX HaHO-
CTIeL[aIM3UPOBAHHOT | TTOJIMMEePHBIX HaHO- CTPYKTYPUPOBaHHbIX
0 MIPOTPaMMHOTO CTPYKTypPUPOBaHHBIX TI/IEHOK,
obecrieuenusi, a TIJIEHOK AHanuTtuueckas
TaK>Ke OCYILeCTBIISITh 3anucKa
TeXHOJIOTYeCKHH
Triporjecc ¢
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co0JTIoIeHreM BCeX
periaMeHTOB |

CTaHJapTOB

IIK-4.2 Ymeer TexHuyeckas IIpumeneHne HOBBIX 40.044 CrieLjuanuct 1o
[IPOBOJUTL MOJeJIN- N0 epKKa Hay4yHO- MeTO/0B I10/1y4eHus], Hay4YHO-TeXHUYeCKUM
pOBaHUe MPOLIECCOB C | TeXHUUECKOH VCTIBITAHUS Y OL|eHKU pa3paboTkam H

WICTI0/Ib30BaHHEM pa3paboTKu U MOTpPeOUTENTbCKUX WCTIBITaHUSM
CreLiai3UpoBaHHO- | MCIIBITAHUI HOBBIX CBOMCTB MOJIMMEPHbIX MOJIMMEpHBIX HaHO-
r'0 MPOrpaMMHOr0 MOJIMMepHBIX HaHO- HaHOCTPYKTYpHUPOBaH- CTPYKTYpPUPOBaHHBIX
obecreuenus, a CTPYKTYPUPOBaHHbIX HBIX TIJIEHOK TIJIEHOK,

TaK)Ke OCYIL|eCTB/IATh | TJIEHOK Amnanurnyeckas
TeXHOJIOTYeCKHH 3amMcKa

Trpotiecc ¢

cobmofieHreM Bcex

peryiaMeHTOB U

CTaH/IapTOB

[TIK-4.3 Ymeet TexHuyeckas [IpumeHeHNe HOBBIX 40.044 CrieLjuanuct 1o
WCTO/b30BaTh TEXHU- | TOAJepyKKa Hay4yHO- MeTOZIOB 10/TyUeHMUs, Hay4HO-TeXHUUEe CKUM
yecKue CpefCcTBa AJIs1 | TeXHUUEeCKOH VICTIBITaHUS ¥ OLJeHKU pa3zpaboTkam u

V3MepeHusi rapa-
METPOB TIpoLiecca,
aHaIM3UPOBaTh
TIO/TyYeHHbIe [JaHHBIe
Y IPUHUMATh
pelLlIeHus Ha OCHOBe
pe3y/ibTaToB
M3MepeHuH B
obnactu
rpodeCcCUOHATBEHON
ZIesSITe/IbHOCTH;
0060CHOBBIBaTh
BbIOOD 060pYyZAOBAHUS
C yYeTOM TEXHOJIOTHU-
YeCKUX YCI0BU U
CBOMCTB XUMUYECKUX
3JIeMEeHTOB, COeJIuHe-
HUM ¥ MarepHasioB Ha
WX OCHOBE

pa3paboTKu u
UCIIBITAHUHM HOBBIX
TTOJTAMEPHBIX HAaHO-

CTPYKTYypPUPOBAaHHBIX
TIJIEHOK

MOTPeOUTENTbCKUX
CBOMCTB TTOJTUMEPHBIX
HaHOCTPYKTYpPHUPOBaH-
HBIX MIEHOK

UCIIBITaHUAM
TIOJTUMepHBIX HaHO-
CTPYKTYPHUPOBaHHBIX
TJIEHOK,
AHanutnueckast
3ammMcKa
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[IK-4.1 3naer TexHuyeckas IIpumeneHne HOBBIX 40.044 CrieLjuanuct 1o

TIPUHLIUIIBI MOJIe/H- ToJiiep>KKa Hay4yHo- METO/IOB TTO/TyUeHuUs, Hay4YHO-TeXHHUEe CKUM

pOBaHUs 3Hepro- u TeXHUUeCKON WCTIBITAHUS ¥ OLIeHKU pa3paboTkam u

pecypcocbeperato- pa3paboTKu u MOTPeOUTETbCKUX WCTIBITAaHUSIM

LIMX TIPOLIeCCOB B WCTIBITaHUA HOBBIX CBOMCTB MOJIMMEPHBIX TTOJTAMEPHBIX HaHO-

XUMUUECKOM TIOJTUMePHBIX HaHO- HaHOCTPYKTYPHUpPOBaH- CTPYKTYPHUPOBAHHBIX

TeXHOJIOTUH, CTPYKTypPUPOBaHHBIX HBIX I1JIEHOK TI/IEHOK,

He(TEXUMUU U TIJIEHOK AHanuTtnueckas

OUOTeXHOJIOTUY, a 3arMcKa

TaKXe IIOHUMaeT

OCHOBBI pernaMeH-

Tal[UK TEXHOJIOTH-

YyeCKHUX TPOLIeCCOB;

3HaeT OCHOBHbIE

TeXHUUeCKUe

CpefcTBa [t

v3MepeHus rnapa-

MeTpOB IpoLiecca,

CBOWCTB CBhIpbSl U

TIPOAYKIMU
ITK-5 Criocobex [IK-5.1 3HaeT TexHunueckas Onpepenenuve 40.044 CrieLjpanucrt 1o
IJIAaHUPOBATh MeTozBI cOopa, MoJ/ieprKKa Hay4YHo- XapaKTePUCTUK ChIPbsi HayYHO-TEXHUYE CKUM
9KCIIepPUMEHTa/IbHbIe | 00pabOTKHU U aHa/IM3a | TeXHUUYeCKOU TSI TIPOM3BOZICTBA pa3paboTkam u
HCCIIe0BaHuUs, 3KCIIepUMEHTA/IbHBIX | pa3paboTKu u HaHOCTPYKTYpHpPOBaH- WCIIBITaHUSM
T10JTyYarh, JlaHHBIX C WCITBITAHUN HOBBIX HBIX MaTepHuaJioB TOJIMMEpHBIX HaHO-
obpabaTbiBaTh U WCTIOTb30BaHUEM TIOJTAMEPHBIX HaHO- CTPYKTyPUPOBAHHBIX
aHa/IM3UPOBaTh MaTreMaTuyeCKUX U CTPYKTypPUPOBAaHHBIX TI/IEHOK,
TI0JTyYeHHbIe CTaTUCTUYECKUX TIJIEHOK AHanvTtnueckas
pe3y/bTaThl MeTO/ZI0B aHa/n3a; 3anucKa

MeTO/IBI

TipeJiCTaB/eHUs U

VHTeprpeTayn

pes3y/bTaToB

HcCre/JOBaHUM

[IK-5.2 YmeeT TexHunueckas Onpepenenuve 40.044 CrieLjpanucrt 1o

TM/IAaHUPOBATh U MoJ/iep’KKa Hay4yHo- XapaKTePUCTUK ChIPbsi HayYHO-TEXHUYE CKUM

TIPOBOJWTE TeXHUYeCKOU Ji/1d IPOU3BO/CTBA pa3paboTkam u

9KCIIEPUMEHTHI, pa3paboTKu u HaHOCTPYKTYPHPOBaH- WCIBbITaHUSM
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obpabarsiBaTh U
VHTepIpeTUpPOBaTh
WX pe3yJbTaThl
MeTO/IaMHU
MaTeMaTh4eCKoro 1
CTaTUCTUYeCKOTO
aHasr3a ¢
WICTIO/Tb30BaHUEM
CTIeLaTM3UpOBaH-
HBIX [1aKEeTOB
KOMITBFOTEPHBIX
TpOTrpaMM;
TpeJCTaBsTh
pe3y/bTaThl
WCCceJoBaHUM B BUjie
OTYETOB, CTaTeH U
Tipe3eHTali

WICTILITaHUN HOBBIX
TMO/IMepHBIX HaHO-
CTPYKTYPUPOBaHHbIX
TIJIEHOK

HBIX MaTepHra/ioB

MO/IMMEPHBIX HAHO-
CTPYKTYPHUPOBaHHBIX
TJIEHOK,
AHanuTtuyeckas
3arMcKa

TTIK-5.2 Ymeet
MJIaHUPOBATh U
TIPOBOZUTD SKCIIepHU-

TexHuueckas
noAJep’KKa Hay4uHO-
TeXHUYeCKOM

IIpumeHeHMe HOBBIX
METO/IOB IO/TyYeHusl,
WCIIBITAHUS U OLIeHKH

40.044 CrieLiua/iucT M0
Hay4YHO-TEXHUUE CKUM
pa3paboTkam u

MeHTbI, 00pabarsl- pa3paboTKu u MOTPeOUTeNTbCKUX WCTIBITAaHUSIM

BaTh U UHTEPIIPETH- WCITBITAHUN HOBBIX CBOWCTB TIOJITUMEPHBIX TOTUMEPHBIX HAHO-
pOBaThb MX pPe3y/ibTa- | MOMMEPHBIX HaHO- HaHOCTPYKTYpPHPOBaH- CTPYKTYPHPOBaHHBIX
Thl METOZIaM{ Mare- CTPYKTYPHPOBaHHBIX HBIX IIJIEHOK T/IEHOK,

MaTU4ecKoro u TJIEHOK AnanuTryeckas
CTaTUCTHUECKOTO 3armcKa

aHamM3a C UCIob-

30BaHUEM CIIeLAa/IH-

3MPOBAHHbIX MMAKETOB

KOMITBIOTEPHBIX

Mporpamm; npef-

CTaBJISITh Pe3y/IbTaThI

WcceJoBaHUM B BUe

OTUeTOB, CTaTeil U

Tipe3eHTali

IIK-5.1 3naer TexHuyeckas IIpumeneHve HOBBIX 40.044 Creriaauct no
MeTozbl cbopa, MoAZiepyKKa HayyHO- MEeTO/[OB TTOTyUeHHs], Hay4YHO-TeXHUYE CKUM
06paboTKH 1 aHa/M3a | TeXHUUECKOH WCIIBITAHUS U OL|eHKH pa3paboTkam H
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9KCTIEPUMEHTATbHBIX
JIAHHBIX C UCTIONTb30-
BaHWEM MaTemaTu-
YeCKUX U CTaTUCTH-
YeCKUX METOJIOB
aHaJM3a; MeTo/bI
MIpe/ICTaB/eHuUs U
VHTeprpeTanyun
pe3y/bTaToB
HccreJOBaHUM

pa3paboTKu U
UCIIBITAHUHI HOBBIX
MO/TUMEPHBIX HAHO-
CTPYKTYpPHUPOBAHHBIX
IJIEHOK

MOTPeOUTETHCKUX
CBOMCTB TTOJTAMEPHBIX
HaHOCTPYKTYpPHPOBaH-
HBIX TJIEHOK

UCIBITAaHUAM
MOJIMMEepHBIX HAaHO-
CTPYKTYPHUPOBaHHbBIX
T/IeHOK,
AHanuTthyeckast
3arMcKa

cHCTeMaTU3arus
JaHHBIX [JId
COCTaBJ/IeHUA
0030pOB, OTUETOB U
HAyUHBbIX
nyO/IMKal Ui,
COCTaBJ/IeHHE OTYeTa
IO BBITIOJITHEHHOMY
3a/]AHUIO, YUacTre BO
BHe/JpeHUU
Pe3y/ikTaToB
WCc/ieOBaHUHN U
pa3paboTok

MHOI'O-
aCCOPTUMEHTHBIE
TIPOM3BO/CTBA
XUMHUEeCKOH U
CME>XXHBIX OTpacsieit
TIPOMBIIIIEHHOCTH

[TK-1 Criocoben
OCYIIeCTB/IATh
rpodeCCHOHATBHYTO
ZlesITeNIbHOCTh C
yueToM
PEeruoHaIbHBIX
0COoOeHHOCTeH 1
rorpebHOCTEH
pabotozaresieit.

[IK-1.2 Ymeer
aHaJIM3UPOBaTh
ZesITeNTbHOCTh
TIpeNpUITUN U
opraHu3arui
npobUILHON
0Tpac/v CBOEro
pervoHa.

AHanuTthudeckast
3arcKa

AnHanuTtHuyeckas
3aIcKa

A3 AHanuTuueckas
3arcKa

[IK-1.1 Nmeet
npejicTaBaeHue 00
0CODEHHOCTSIX
PErvoHaIbHOrO
pa3BUTHS U 3HaeT
crielliUKy phIHKa
Tpyza B obnactu
rpodeCcCHOHATEHON
JesATeTbHOCTH.

AHanutuyeckast
3arMcKa

AHanuThueckas
3arMcKa

A3 AHanuTHuecKast
3aIMcKa

ITK-2 CriocobHOCTD
OCYIIIECTB/ISATh
MTPOEKTHYO
JIeSTe/IbHOCTh Ha
BCeX JTarnax
JKU3HEHHOTI'O LIMK/Ia
MPOEeKTa

[IK-2.2 YmeTb
OpraHU30BbLIBATb U
KOODJMHHUPOBATh
paboTy yuacTHHKOB
MIPOEKTa

AHanuTthuyeckast
3ammcKa

AnHanuTtHueckas
3aIMcKa

A3 AHanuTuueckas
3armcKa ,
AHanuth4yeckas
3arMcKa

[IK-2.3 Y™meTb
OTIpe/IeNATh
HE0OX0JUMBIe
PeCypChI Ajist
peau3alyu
MPOEKTHBIX 3a/1a4

AHanmutuyeckas
3aITHMcKa

AHanmuTtnye ckast
3arMcKa

A3 AHanuTHuyecKast
3arMcKa
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TIK-2.1 YmeTb AnHanuTtnueckas AHanmuTtHueckas A3 AHanuTuueckas

ornpenessiTh 3arrcKa 3arrcKa 3arrcKa

npobsieMy U CriocoObI

ee pelleHus B

TPOEKTe
ITK-3 Criocobex [IK-3.3 ¥Ymeer TexHuueckas Onpepenenue 40.044 CrieLjuaivcrt 1o
OCYILIeCTB/ATh COOP, | TPOBOJWTH MOUCK oA eprKKa Hay4uHO- XapaKTepPUCTUK ChIPbsi Hay4YHO-TeXHUYeCKUM
CHCTeMaTH3aIuio U VHGpOPMAaIH B TeXHUYe CKOH JLJIS1 TIDOU3BOACTBA pa3paboTKam u

aHa/mM3 Hay4YHO-
TeXHUUeCKON
nHbopMaLu
OTeyeCTBEHHOTO U
3apy6e)KHOro OrbiTa
TI0 TeMaTHKe
WCCIIeJOBaHNS

3/1eKTPOHHO- pa3paboTKu 1 HaHOCTPYKTYPUPOBaH- WCTIBITaHUSM
6ubMMOTeUHBIX WCITBITAaHUN HOBBIX HBIX MaTepHhasioB TIOJIMMepHBIX HaHO-
cucTeMax M pyrux TOJIMMepHBIX HaHO- CTPYKTypPUPOBAHHBIX
HayKOMeTpHuueCKUX CTPYKTYPHUPOBaHHBIX TIJIEHOK,

cucTeMax 1o TIJIEHOK AnHanutnueckas
TeMaTHKe 3amnucka

WCCIIe/I0BaHUs

ITK-3.1 3Haer TexHnueckas Onpegenenve 40.044 CrieLjuanuct 1o
OCHOBHBIE ToJiiep>KKa Hay4yHo- XapaKTepPUCTHK ChIPbSI Hay4YHO-TeXHHUe CKUM
HWCTOYHUKHU U METO/Ibl | TexXHUUeCKOU JL7Is1 IPOU3BO/ICTBA pa3paboTkam u

TIO/TyYeHHUsT HayYHO- pa3paboTKu u HAHOCTPYKTYpPHPOBaH- WCTIBITAaHUSIM
TeXHUYECKON WCTIBITAaHUN HOBBIX HBIX MaTeprasoB MO/IMMEPHBIX HAHO-
vH(opMaLuK B TO/TMMEPHBIX HaHO- CTPYKTYpPUPOBaHHbIX
obactu CTPYKTYPHUPOBAaHHbBIX T/IEHOK,
TEOpeTHUeCKOU U TI/IEHOK Amnanurnueckas
TIPUK/IaZIHOW XUMUH, 3amnucka

JHEpPro- u

pecypcocbepexxeHust

B XUMHYeCKOU

TEXHOJIOTHH,

HepTeXUMUHU U

6UOTeXHOIOTUU

[IK-3.2 Ymeer TexHuueckas Onpepenenve 40.044 CrieLjpa/ivicT 110
aHaJIM3UPOBATh, TOZIIeP>KKA HayuyHO- XapPaKTePUCTHK ChIPbsI Hay4yHO-TeXHHUYECKUM
obpabaTtbiBaTh U TeXHUYeCKOU U151 TIPOM3BOJICTBA pa3paboTkam u
CHCTEMAaTHU3UPOBAaTh pa3paboTKu u HAHOCTPYKTYpPUPOBaH- WCTIbITAaHUAM
JIUTepaTypHbIe WCTIBITAaHUH HOBBIX HBIX MaTeprasoB MO/TMMEPHBIX HaHO-
[lAaHHBIE MO/TUMEPHBIX HaHO- CTPYKTYpPHUPOBAaHHbBIX
OTEeUYeCTBEHHOI0 U CTPYKTYPHUPOBAaHHbBIX T/IEHOK,
3apy0e)KHOTO OMbITa | TJIEHOK Ananmutuueckas
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1 0OpPMIIATh
Moy4eHHbIe
pe3y/bTaThl B BUfle
Tipe3eHTaLui,
Hay4YHO-TeXHUYe CKUX
OTYETOB, CTaTe U
JIOKJ1a/|0B Ha Hay4YHO-

3dIIiCKa

MpaKTUYeCKUX
MepONpUSITUSIX

[TIK-3.2 ¥Ymeer TexHuveckas IIpumeHeHNe HOBBIX 40.044 CrieLjuanucrt 1o
aHa/IM3UpOoBarh, TIOZi/lep>KKa HayuHo- MEeTO/I0B TOJTyYeHUs, Hay4YHO-TeXHUUYeCKUM
obpabarbIBaTh 1 TeXHUYeCKOU WICTIBITAHUS M OLIEHKH pa3paboTkam u
CHCTeMaTH3UPOBaTh pa3paboTKu U MOTPeOUTENTbCKUX WCTIBITaHUSIM
JIUTepaTypHble WCTIBITAaHU} HOBBIX CBOMCTB MOJIMMePHbIX MO/TMMePHBIX

JlaHHbIe MOJIMMEpHBIX HaHO- HaHOCTPYKTYpHPOBaH- HaHOCTPYKTYpHUPOBaH-
OTeyeCTBEHHOTO U CTPYKTYPUPOBaHHbIX HBIX TIJIEHOK HBIX TUIEHOK,
3apyOe>KHOTO OfbITa | TJIEHOK Amnanuruueckas

1 0OpMIIATE 3anucKa

MO/TyYeHHbIe

pe3y/bTaThl B BUfle

Tipe3eHTaLUi,

Hay4HO-TeXHUUYEeCKUX

OTUYeTOB, CTaTel U

JIOK/1a/|0B Ha Hay4YHO-

TIpaKTU4eCKUX

MepOTIPUSTUSX

ITK-3.3 Ymeer TexHuyeckas IIpumeneHvie HOBBIX 40.044 Creramuct no
TIPOBOJUTB TIOUCK TIOAZlep>KKa Hay4Ho- MeTOZ0B MOJTyYeH s, Hay4YHO-TeXHUYeCKUM
vH(opMaLuK B TeXHUUeCKOH WCTIBITaHUS ¥ OLJeHKU pa3paboTkam u
3/1eKTPOHHO- pa3paboTKu U MOTPeOUTETbCKUX WCTIBITaHUSM
6ubMMOTeUHbIX WCTIBITAaHUN HOBBIX CBOJCTB MOJIMMEPHBIX TMO/TMepHBIX
cucTeMax M Jpyrux MOJIMMEpHBIX HaHO- HaHOCTPYKTYpHPOBaH- HaHOCTPYKTYpHUpPOBaH-
HayKOMeTpHueCKHUX CTPYKTYypPUPOBaHHBIX HBIX [JIEHOK HBIX IJIEHOK,

cucTeMax 1o TIJIEHOK Amnanuruueckas
TeMaTHKe 3amMcKa

VCC/Ie[JOBAHUS

IIK-3.1 3naer TexHuyeckas IIpumeneHve HOBBIX 40.044 Creriaauct no
OCHOBHbIE TIOZI/lep>KKa HayuyHo- MEeTO/IOB NOJTyYeH s, Hay4yHO-TeXHUUYeCKUM
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HNCTOUYHUKU U METObI

TeXHU4Ye CKOU

HCIBITAaHKWSA W OLI€EHKH

pa3paboTKam u

TOTyYeHHs1 HayuyHO- pa3paboTKu u MOTPeOUTETbCKUX WCTIBITaHUSIM
TeXHIUeCKOH WCITBITaHUI HOBBIX CBOMCTB TTOJTUMEPHBIX TIOJTUMEPHBIX
vHGbOPMAaIUH B TTOJTAMEPHBIX HAaHO- HaHOCTPYKTYPHUPOBaH- HaHOCTPYKTYPUPOBaH-
006/1aCTH TeOpeTUyec- | CTPYKTypPUPOBAHHBIX HBIX TJIEHOK HBIX TUIEHOK,
KO U TIPUKJ/IaZiHOM TIJIEHOK AHanvtuueckas
XUMUH, SHEPro- 1 3arnucKa
pecypcocbepexxeHust
B XUMHUeCKOH
TeXHOJIOTUH,
HepTeXUMUU U
6UOTeXHOIOTUU
[TK-4 Criocoben [1K-4.1 3Haer TexHnueckas Onpegenenve 40.044 Criejuanuct 1o
MO/IeJTUPOBaTh TIPUHLUIBI MOZe/d- ToJ/lep’KKa Hay4yHo- XapaKTepUCTHK ChIPbS Hay4HO-TeXHUUe CKUM
SHEpro- u DOBaHUS SHEPro- U TeXHUYEe CKOH LIS TIPOU3BOZICTBA pa3paboTKam u
pecypcocbeperato- pecypcocbeperato- pa3paboTKu u HaHOCTPYKTYPHUPOBaH- WCTIBITaHUSIM
1I[¥e TIPOLIeCChI B IIUX TPOLIeCCOB B WCITBITaHUM HOBBIX HBIX MaTepHrasioB TIOJTUMEPHBIX HaHO-
XUMMUECKOH XUMUAYE CKON TTOJTAMEPHBIX HAaHO- CTPYKTYPHUPOBAHHBIX
TEXHOJIOTUH, TEXHOJIOTUH, HepTe- | CTPYKTypHUPOBaHHBIX TI/IEHOK,
HedTEXUMUU U XUMUU U OUOTEXHO- TIJIEHOK AHanvtuueckas
OUOTeXHOIOTUU U JIOTHH, a TaKKe 3arnucKa
OCYIIIeCTBIISTh TTIOHMMaeT OCHOBBI
TeXHOJIOTHUe CKUI peryiaMeHTariu
TIpoLieccC B TeXHOJIOTUUeCKUX
COOTBETCTBUHU C TIPOLIeCCOB; 3HaeT
peryiaMeHToM, OCHOBHBIE TeXHU-
HCTIOMNB3YS yecKue CpeJCTBa AJist
TeXHHUYEeCKUe M3MEpPEeHUs apaMeT-
CpezCTBa /s POB TIpOIIiecca,
W3MepeHust CBOWCTB CBIPbSI U
OCHOBHBIX TIPOAYKINU
rapaMeTpoB [IK-4.3 Ymeer TexHnueckas Onpepnenenvie 40.044 Criequanucrt 1o
TEXHOJIOTHUE CKOTO WICTIONb30BaTh TEXHU- | TIOAJepKKa HayqHO- XapaKTePUCTHK ChIPbSI Hay4YHO-TEXHUUE CKUM
Tiporjecca, CBOMCTB YyecKue CPeiCTBa A/l | TeXHUUEeCKOU /1S TIPOU3BOZICTBA pa3paboTkam u

CBIPbsSI ¥ IPOAYKLIUU

M3MepeHus Napa-
MeTPOB TpoIiecca,
aHA/IM3UPOBATh
TNIO/Iy4YeHHbIe JJaHHbIe

pa3paboTKu u
WCITBITAHUN HOBBIX
TOTUMEPHBIX HAHO-
CTPYKTYPHPOBaHHBIX

HaHOCTPYKTypHPOBaH-
HBIX MaTepHasoB

WCTIBITAaHUAM
TIO/TMMepHBIX HaHO-
CTPYKTYPHUPOBaHHbIX
TIJIEHOK,
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Y IPUHVMATh TIJIEHOK AnHanutuueckast
pelLlleHNs Ha OCHOBe 3armcKa

pe3yJ/bTaToB U3Mepe-

HUM B 06/1acTu

Tpodhe CCHOHATLHOMH

JlesiTesTbHOCTH;

000CHOBBIBaTh

BBIOOp 000pyIOBaHHUsS

C YYeTOM TEeXHOJIOTH-

YyeCKUX YCI0BU U

CBOWCTB XUMHUUECKUX

3/IeMeHTOB, COeJNHe-

HUM U MaTepyaioB Ha

HX OCHOBE

[IK-4.2 Ymeer TexHnueckas Onpepnenenvie 40.044 Criequanucrt 1o
TIPOBOAUTH ToJiiep>KKa Hay4yHo- XapaKTepPUCTHK ChIPbSI Hay4YHO-TeXHHUe CKUM
MOJie/TUPOBaHUe TeXHUUeCKON 7SI TIPOU3BOZICTBA pa3paboTkam u
TIPOLIECCOB C pa3paboTKu u HaHOCTPYKTYPHUPOBaH- WCTTBITaHUSM
HICTIO/Tb30BaHUEM WCITBITAaHUH HOBBIX HBIX MaTepHaJioB TTOJTAMEPHBIX HAaHO-
CrieLa/M3UpPOBaHHOr | TIOMIMMEPHBIX HaHO- CTPYKTyPHUPOBaHHBIX
0 MIPOTrpaMMHOT0 CTPYKTYypPUPOBaHHBIX TI/IEHOK,
obecnieuenus, a [JICHOK Ananutrueckas
TaKKe OCYIIeCTBISTh 3anucKa
TeXHOJIOTUeCKUit

nipotiecc ¢ cobmoze-

HHUEM BCeX peryiaMeH-

TOB U CTaHAAPTOB

[IK-4.1 3Haet TexHuueckas IIprMeHeHMe HOBBIX 40.044 Criequanuct 1o
TIPUHITUTIBI MOJIE/TU- TO/IIep>KKa HayYHO- METO/IOB ITOJTyUeHUs, Hay4YHO-TEXHUUE CKUM
pOBaHUs 3Hepro- u TeXHUYUeCKOU WCTIBITaHUS Y OLIeHKU pa3paboTkam u

pecypcocbeperato-
IIMX TIPOLIeCCOB B
XUMHUECKON TeXHO-
JIoTUH, HeTeXUMUU
¥ OMOTEXHOJIOTHH, a
TaK>Ke TIOHUMaeT
OCHOBBI pernameH-
TalUM TEXHOJIOTHU-

pa3paboTKu u
WCIIBITAHUH HOBBIX
TOTUMEPHBIX HAHO-
CTPYKTYPHPOBaHHBIX
TUIEHOK

MOTPeOUTENTbCKUX
CBOWCTB TIOJIUMEPHBIX
HaHOCTPYKTYpPHPOBaH-
HBIX TJIEHOK

UCIIBITaHUAM
TO/IMMEPHBIX HAaHO-
CTPYKTYPHUPOBaHHBIX
I/IEHOK,
AHanuTtnueckast
3aIcKa
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YeCKHUX TPOLIeCCOB;
3HAET OCHOBHbBIE
TeXHUYECKHe
cpe[cTBa Jist
u3Mepe-Husl
rnapameTpoB
npotiecca, CBOMCTB
CHIPbsSI ¥ TIPOAYKLIUU

T1K-4.2 Ymeet
MPOBOAUTH MOJe/H-
pOBaHue IpoLeCcCoB C

TexHuueckast
ToJ/iep>KKa Hay4yHo-
TeXHUYeCKOM

IIpumeneHve HOBBIX
MeTOZIOB I10/IyYeHUs],
VICTIBITAHUS Y OL|eHKU

40.044 CrieLjuanuct 1o
Hay4YHO-TeXHUYe CKIM
pa3paboTkam u

WICTIO/Tb30BaHUEM pa3paboTKu u MOTPeOUTETbCKUX WCTTBITaHUSIM
CTIeL[aIM3UPOBAHHO- | UCIBITAHUM HOBBIX CBOJCTB IOJIMMEPHBIX MOJIMMEepHBIX HaHO-
r'0 MPOrpaMMHOI0 TIOJIMMEpHBIX HaHO- HaHOCTPYKTYpPHUPOBaH- CTPYKTYpPUPOBAHHBIX
obecrieuenusi, a CTPYKTypUPOBaHHBIX HBIX IJIEHOK TIJIEHOK,

TaKXKe OCYILeCTB/IATh | IJIEHOK AHanuTtnueckas
TEeXHOJIOTUYeCKUH 3ammcKa

nporiecc ¢ cobnroze-

HUEM BCeX perjameH-

TOB U CTaHZApTOB

IIK-4.3 Ymeer TexHuyeckas IIpumeneHne HOBBIX 40.044 Crieriauct no
WCMO/b30BaTh MoJ/iep’KKa Hay4yHo- MeTOZIOB I10/TyYeHMUs, Hay4HO-TeXHUYe CKUM
TeXHUYeCKHe TeXHUYeCKOH VICTIBITAHUS Y OL|eHKU pa3paboTkam H
CpefCTBa Jj1s pa3paboTKu U NOTpeOUTeNbCKIX WCIIbITaHUSM
V3MepeHus WCTILITAaHUN HOBBIX CBOJCTB IOJIMMEPHBIX MOJIMMEpHBIX HaHO-
rapamMeTpoB MOJIMMepHBIX HAaHO- HaHOCTPYKTYPHUPOBaH- CTPYKTYpPUPOBaHHBIX
rporjecca, CTPYKTYpPUPOBAHHBIX HBIX IJIEHOK TI/ICHOK,
aHa/lM3MpoBaTh TIJIEHOK AHanvTtnueckas
TMO/TyYeHHbIe [JaHHble 3anucKa

Y IPUHUMATh
pellieHust Ha OCHOBe
pe3y/bTaToB
V3MepeHuii B
obactu
rpodeCCHOHATEHON
JIeSITe/TIbHOCTH;
000CHOBBIBATE
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BBIOOD 000pyZOBaHUS
C yueToM
TEXHOJIOTHUE CKUX
YCJIOBUM U CBOWCTB
XUMHUECKUX
3/1IEMEHTOB,
CoeTUHeHUN U
MarepHasoB Ha UX
OCHOBe

ITK-5 Criocobex [IK-5.1 3HaeT TexHuueckas Onpepenenuve 40.044 Criejpaivcrt 1o
I/IaHUPOBATh MeTofbI cOopa, ToJ/iep>KKa Hay4yHo- XapaKTepPUCTHK ChIPbS Hay4HO-TeXHUUEe CKUM
9KCIIepUMEHTa/IbHbIe | 00pabOTKH U aHa/IM3a | TeXHUUYeCKOU TSI TIPOM3BOZICTBA pa3paboTkam u
WCC/IeI0BaHMUS, 9KCIIePUMEHTATbHBIX | pa3paboTku u HaHOCTPYKTYPHUPOBaH- WCTTBITaHUSIM
T10JTyyYarh, JlaHHBIX C UCIIOMb- WCIIBITAHUNA HOBBIX HBIX MaTepHuaJioB TOJIMMepHBIX HaHO-
obpabaTtbIBaTh U 30BaHMEM MaTeMaTH- | TTOJIMMEPHBIX HAaHO- CTPYKTYpPHUPOBAHHBIX
aHa/IM3UPOBaTh YeCKUX U CTaTUCTH- CTPYKTYyPUPOBAHHBIX TI/IEHOK,
TI0JTyYeHHbIe YeCKUX MEeTO/[0B TIJIEHOK AnHanvtuueckas
pe3y/IbTaThl aHaJni3a; MeTO/bI 3arMcKa
TIpeJICTaB/IeHUsT U
VHTepIpeTaluu
pe3yJ/bTaToB
WCCIeJOBaHUH
[IK-5.2 ¥YmeeT TexHuueckast Onpegenexve 40.044 CrieLyia/iicT 110
T/IaHUPOBATh U ToJ/iep>KKa Hay4yHo- XapaKTepPUCTHK ChIPbs Hay4HO-TeXHUUe CKUM
TIPOBOJUTH TeXHUUeCKON 7151 TIPOU3BO/ICTBA pa3paboTkam u
IKCTIEPUMEHTHI, pa3paboTKu u HaHOCTPYKTYPHUPOBaH- WCTIBITaHUSIM
obpabatbiBaTh U WCITBITAaHUMA HOBBIX HBIX MaTepHhasioB TIOJTAMEPHBIX HaHO-
VHTepHpeTUpoBaTh TIOJIMMepHBIX HaHO- CTPYKTYypPHUPOBaHHBIX
WX pPe3y/IbTaThl CTPYKTYpPHUPOBAHHBIX TI/IEHOK,
MeTO/laMi MaTeMaTh- | TIJIeHOK AHanvtuueckas
YeCcKoro u 3armcKa

CTaTUCTUYECKOTO
aHa/M3a C UCT0JIb30-
BaHMEM CIieliaiIn3m-
POBaHHbIX TTAKeTOB
KOMITbFOTEPHBIX
MporpamM; npeg-
CTaB/IATh pe3y/IbTaThl
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HcCcreJoBaHUM B BUjle
OTYETOB, CTaTel U

Tipe3eHTalui

IIK-5.2 ¥Ymeer TexHuyeckas IIpumeneHne HOBBIX 40.044 CrieLjuanuct 1o
I1JIaHUPOBATh U N0 epKKa Hay4yHO- MeTO/0B I10/1y4eHus], Hay4HO-TeXHUUEe CKUM
TIPOBOJUTH TeXHUYeCKOH VCTIBITAHUS Y OL|eHKU pa3paboTkam H
9KCIIepUMEHTBI, pa3paboTKu U MOTpPeOUTENTbCKUX WCIBITaHUSIM
obpabarbIBaTh 1 WCITbITAHUH HOBBIX CBOMCTB MOJIMMEPHbIX MOJIMMEpHBIX HaHO-
VHTeppeTUpOBaTh MOJIMMepHBIX HaHO- HaHOCTPYKTYpHUPOBaH- CTPYKTYpPUPOBaHHBIX
UX pesyJbTarsl CTPYKTYypPUPOBAHHBIX HBIX I1JIPHOK TI/ICHOK,

MeTO/laMi MaTeMaTH- | IJIeHOK AHanuirnueckas
YeCKOro U CTaTUCTH- 3armcKa

YeCKOro aHauusa C

WCTI0/Ib30BaHUeM

Crejuanv3upoBaH-

HBIX [1aKeTOB

KOMITbFOTEePHBIX

rporpamu; Ipef-

CTaBJ/IATh pe3y/IbTaThbl

HcceJOBaHUM B BUjle

OTYeTOB, CTaTell U

Tpe3eHTalui

IIK-5.1 3naer TexHuyeckas IIpumeneHne HOBBIX 40.044 Creriaauct no
MeTozbl cOopa, TIoJ/ieprKKa Hay4YHo- MeTOZIOB I10/IyYeHUs], Hay4HO-TeXHUUYe CKUM
06paboTKy 1 aHa/M3a | TEXHUUEeCKOH VICTIBITAHUS Y OL|eHKU pa3paboTkam u

9KCITePUMEHTATbHBIX | pa3paboTku u MOTPeOUTETbCKUX WCIBITAaHUAM
JIaHHBIX C UCTIOJIb30- UCIIBITAHUHI HOBBIX CBOMCTB TIOJTAMEPHBIX TOJIMMEePHBIX
BaHMEM MaTeMaTH- TO/IMMEPHBIX HAHO- HaHOCTPYKTYPUPOBaH- HaHOCTPYKTYPUPOBaH-
YeCKUX U CTaTUCTU- CTPYKTYPHUPOBaHHBIX HBIX ITJIEHOK HBIX TIJIEHOK,
YyeCKUX MeTOZIOB TJIEHOK AHanuTh4yeckas
aHa/r3a; MeTo/bl 3aIMcKa
rpe/CTaB/IeHus U
WHTepIipeTaLyn
pe3y/bTaToB
HcceJOBaHUM
OCHOBHEIE IIK-1 CriocobeH TTIK-1.1 NmeeT AHanmuTtuueckas AHanuTUueckas A3 AHanuTHuecKast
XUMHUUeCKHe, OCyILIeCTB/ISATh npeicTaBaeHue 00 3arMcKa 3arMcKa 3arMcKa
HedTeXMUUYeCKHe U ripod)eCCUOHANIBHYI0 | 0COOEHHOCTSIX
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OMOTeXHO/IOTUYeCKUe
MIPOM3BO/ACTBA

AeATe/IbHOCTD C

pernoHaJibHOTro

y4eToM Pa3BUTUS U 3HaeT
pervuoHaabHbIX cretiUKy phIHKa
ocobeHHOCTeH U Tpyza B obactu
norpebHOCTeMH Tpodhe CCHOHATLHOMH
paboTonaresniei. JIesITe/TbHOCTH.
IIK-1.2 YmeeT Amnaniruyeckasi AHamituyeckasi A3 AHanuTHuecKas
aHaM3MpOBaTh 3armcKa 3arnmcKa 3arnucKa
JlesITe/IbHOCTh
TIpeArpusTUi U
opraHu3arui
npoduIbHON
OTpac/v CBOEro
pervoHa.
ITK-2 Crioco6HOCTD TIK-2.3 YmeTb Amnanmdtuyeckast AHanmuTHhuecKas A3 AHanuTHuecKas
OCYIIeCTBISTh OTIpe[IeJIATh 3aMmckKa 3armMcKa 3armcKa
TIPOEKTHYO HeoOXoIuMbIe
JleATebHOCTb Ha pecypchbl Ajist
BCEX 3Tarax peanu3aluu
>KA3HEHHOTO 1UK/Ia TIPOEKTHBIX 3afiau
MpoeKTa [IK-2.1 YmeTh Amnanatryeckasi AHamitryeckasi A3 AHanuTtnueckas
orpefessiTh 3arMcKa 3arnMcKa 3arnmcKa
npobsiemMy U Criocobbl
ee pelleHNs B
TIPOEKTe
TIK-2.2 YmeTb AHanuThuyeckas AHanmiTtryeckast A3 AHanuTHuecKas
OpraHU30BLIBaTh U 3armcKa 3arnmcKa 3anucKa
KOOpPAMHHPOBaTh
paboTy yuacTHHMKOB
MpOeKTa
ITK-3 Criocobex [IK-3.2 ¥YmeeT TexHuueckast Onpepenexve 40.044 CrieLyua/ivcT 110
OCyILIeCTBATh COOp, | aHaNIM3UpPOBaTh, ToJ/iep>KKa Hay4yHo- XapaKTepPUCTHK ChIPbS Hay4HO-TeXHUUEe CKUM
CUCTeMaTH3alvIo U obpabarsiBaTh U TeXHUYeCKOU JL7Is1 IPOU3BO/ICTBA pa3paboTKam u
aHaJiu3 HayyHO- CUCTeMaTHU3HUPOBAaTh pa3paboTKu u HaHOCTPYKTYPHUPOBaH- HCITBITAaHUSIM
TeXHUUE CKOU JIUTepaTypHbIe HCITBITAaHUM HOBBIX HBIX MaTepHhasioB TIOJTUMEPHBIX HaHO-
nHbOopMaIH JlaHHBIe TO/IMMEPHBIX HAHO- CTPYKTYPHUPOBaHHBIX
OTEeUeCTBEHHOTO U 0TeueCTBEHHOI0 U CTPYKTYPHUPOBaHHBIX TJIEHOK,
3apy6e)XKHOro OmbITa | 3apyOeXHOrOo OmbITa | TJIEHOK AHasMTHYecKast
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I10 TeMaTHKe
ucciaeg0BaHusd

1 0OpPMIIATh
Moy4eHHbIe
pe3y/bTaThl B BUfle
Tipe3eHTaLui,
Hay4YHO-TeXHUYe CKUX
OTYETOB, CTaTe U
JIOKJ1a/|0B Ha Hay4YHO-

3dIIiCKa

MpaKTHU4eCKuX

MEepOTIPUSITUSIX

[IK-3.1 3HaeT TexHuueckas Onpepenenuve 40.044 Criejpaivcrt 1o
OCHOBHbIE ToJ/iep>KKa Hay4yHo- XapaKTepPUCTHK ChIPbS Hay4HO-TeXHUUEe CKUM
VICTOUHWKHU W METOJbI | TeXHUYEeCKOU JL71s1 IPOU3BO/CTBA pa3paboTkam u

TOJTyYeHHsT HayuHO- pa3paboTKu u HaHOCTPYKTYPHUPOBaH- WCTTBITaHUSIM
TeXHUUeCKON WCIIBITAHUNA HOBBIX HBIX MaTepHuaJioB TOJIMMepHBIX HaHO-
UHGbOPMAaIUH B TTOJTAMEPHBIX HAaHO- CTPYKTYpPHUPOBAHHBIX
obnactu CTPYKTYyPUPOBAHHBIX TI/IEHOK,
TeopeTUyeCcKou u TIJIEHOK AnHanvtuueckas
TIPUKJIaZIHON XVIMUH, 3amnMckKa

9Hepro- u

pecypcocbepexxeHust

B XUMHYeCKOU

TeXHOJIOT VU,

HepTeXuMHUY 1

O1OTeXHOIOTHH

[IK-3.3 Ymeer TexHuueckas Onpepenenuve 40.044 Criequanuct 1o
TIPOBOJUTE TIOWCK TIO/IIepP>KKa HayYHO- XapaKTepUCTHK ChIPbSI Hay4YHO-TEXHUYE CKUM
vHpOpMaIH B TeXHUYe CKOU 7SI TIPOU3BOZICTBA pa3paboTkam u

5/IeKTPOHHO- paspaboTKH U HaHOCTPYKTyPHUPOBaH- UCITBITAHUSIM
O6UOIHOTEUHBIX WCITBITAHUN HOBBIX HBIX MaTepHasioB TIOTMMEPHBIX HAHO-
CHCTEMAX U APYTUX TMOJTMMEPHBIX HAHO- CTPYKTYPUPOBAHHBIX
HAyKOMETPHYE CKHX CTPYKTYPUPOBAHHBIX TUIEHOK,

crcTeMax 1o TIIEHOK AnanuTrueckas
TeMaTHKe 3arMcKa
HCC/IeI0BaHUSI

[TIK-3.2 ¥Ymeer TexHuueckas [IpumeHeHNe HOBBIX 40.044 CrieLjuanuct 1o
aHaJII3HPOBATD, TOAAeP)KKa HayuHO- MEeTO/OB MOTyUeHHs], Hay4YHO-TeXHUYE CKUM
obpabatbIBaTh 1 TeXHUYeCKOU WCTTBITAHUS M OLIeHKH pa3paboTkam U
CHCTeMaTH3HPOBaTh | pa3paboTKH U NOTPeOUTeNbCKUX UCITBITAHUSIM
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JIUTepaTypHbIe

UCIILITAHUM HOBBIX

CBOMCTB MOJIMMEPHBIX

TMO/IMMEPHBIX HAHO-

JaHHbIe MOJIMMEPHBIX HaHOCTPYKTYPHUPOBaHbIX | CTPYKTYPUPOBaHHBIX
OTeueCTBEHHOI0 U HaHOTPYKTYPHUPOBaHHBI | TJIEHOK TI/IEHOK,

3apy0e)KHOTO OrbITa | X TJIEHOK AHanvTtnueckas

1 0OpMIIATE 3anucKa

MO/TyYeHHbIe

pesyJbTaThl B BUe

TIpe3eHTaLui,

Hay4HO-TeXHUYEeCKUX

OTYeTOB, CTaTell U

JOKJIaZIoB Ha HAy4HO-

MpaKTUYeCKUX

MepONpUSITUAX

[IK-3.1 3Haet TexHuueckas IIprmeHeHMe HOBBIX 40.044 Criequanucrt 1o
OCHOBHbIE ToJ/lep’KKa Hay4yHo- MeTOZIOB 10/TyUeHuUs, Hay4HO-TeXHUUEe CKUM
VICTOYHUKH 1 METOZIbl | TeXHHUeCKOU VICTIBITAHUS Y OL|eHKU pa3paboTkam H
TMO/TyYeHHUs] HayYHO- pa3paboTKu U MOTpPeOUTEbCKUX HCIBITaHUSM

TeXHUUe CKON WCIIBITAHUH HOBBIX CBOMCTB IT0JIMMEPHBIX TOJIMMEePHBIX
vHdopMaLuK B MOJIMMEPHBIX HaHOCTPYKTYPHUPOBaHbIX | HAHOTPYKTYPHUPOBaHHbI
obractu HaHOTPYKTYPHUPOBaHHBI | TJIEHOK X IJICHOK,
TeopeTUUeCcKol U X TJIEHOK AHanuitnueckas
TIPUK/IaZIHOW XUMUHY, 3arucka

SHepro- u

pecypcocbepesxeHust

B XUMMYeCKON

TeXHOJIOTHUH,

He(TEXUMUU U

O1OTeXHO/IOT MU

IIK-3.3 ¥Ymeer TexHuyeckas IIpumeneHne HOBBIX 40.044 CrieLjuanuct 1o
TIPOBOJUTE TIOUCK MoJ/ieprKKa Hay4YHo- MeTOZIOB I10/TyYeHUs, Hay4HO-TeXHUYe CKUM
MH(popMaLuK B TeXHUYeCKOH VCTIBITAHUS Y OL|eHKU pa3paboTkam H

3/1eKTPOHHO- pa3paboTKu 1 MOTPeOUTeNTbCKUX WCTIBITaHUSM
OUOMMOTEUHBIX WCITbITAHUH HOBBIX CBOMCTB MOJIMMEPHBIX MOJIMMEpHBIX HaHO-
cucTeMax U Apyrux TIO/TMMePHBIX HaHOCTPYKTYPUPOBaHbIX | CTPYKTYPHUPOBaHHbIX
HayKOMeTpHUeCKUX HaHOTPYKTYPUPOBaHHbI | IUIEHOK TIJIEHOK,

cUcTeMax 1o X TJIEHOK AHanuTtnyeckas
TeMaTHhKe 3anucKa
YICC/Ie[JOBaHUs
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ITK-4 Criocoben
MOZIe/TUPOBATh
JHEpPro- u
pecypcocbeperaroii]
Ve TpOoLiecchl B
XUMHYeCKOU
TeXHOJIOTHUH,
HedTeXVMHUU U
OUOTEeXHOJIOTMH U
OCYIIeCTBJISATh
TeXHOJIOrMYe CKUH
Tpoliecc B
COOTBETCTBUU C
periaMeHToMm,
WCIIO/Tb3Ys
TexXHUueCcKue
cpencTBa Jiist
W3MepeHust
OCHOBHBIX
rapameTpoB
TEeXHOJIOTMYeCKOro
TIpoljecca, CBOMCTB
ChIPbS ¥ TIPOAYKIIMN

T1K-4.1 3Haet
TIPUHLIUIBI MOZEJN-
POBaHUS 3HEpPro- u

TexHuueckas
MoAJeprKKa Hay4uHO-
TeXHUYeCKOM

Onpepnenenvie
XapaKTepPUCTHK ChIPbSI
7SI TIPOU3BOZICTBA

40.044 Criequanuvcrt 1o
Hay4YHO-TeXHHUEe CKUM
pa3paboTkam u

pecypcocbeperato- pa3paboTKu 1 HaHOCTPYKTYpHPOBaH- WCIIBITaHUSIM

LUX MPOLIeCCOB B WCITbITAHUH HOBBIX HBIX MaTepuasoB MOJIMMEpHBIX HaHO-
XUMHUUECKOM TeXHO- TIOJTUMePHBIX HaHO- CTPYKTYPHUPOBAHHBIX
JIOTUU, HeTeXUMUU | CTPYKTYPHUPOBaHHBIX TI/IEHOK,

¥ OHOTEeXHOJIOTHH, a TIJIEHOK AHanuTtnueckas
Take ITOHUMaeT 3anucKa

OCHOBBI perraMeHTa-

L[UU TeXHOJIOTUUeC-

KUX TIPOL[ECCOB;

3HaeT OCHOBHEIE

TeXHU-UeCcKue

CpefcTBa [/

M3MepeHus rapa-

METPOB IpoLiecca,

CBOWCTB CBhIpbSl U

NPOAYKIH

[IK-4.2 Ymeer TexHuueckast Onpepenenuve 40.044 CrieLjpaivcrt 1o
TIPOBOJUTEL MOZEH- ToJ/iep>KKa Hay4yHo- XapaKTepPUCTHK ChIPbs Hay4HO-TeXHUUe CKIM
pOBaHMe MpPOLIeCCOB C | TeXHUYEeCKOU Ji715 TIPOU3BO/CTBA pa3paboTkam U

WCI0JIb30BaHUEM pa3paboTKu u HaHOCTPYKTYPUPOBaH- WUCMBITAHUSM
CrieLiasM3UpOBaHHO- | UCIIbITAHUI HOBBIX HBIX MaTepHhasioB TIOJIMMepHBIX HaHO-
r'0 TIPOrPaMMHOT0 TO/IMMEPHBIX HAHO- CTPYKTYypPHUPOBAHHBIX
obecrieuenusi, a CTPYKTYPUPOBAHHBIX TIJIEHOK,

TaK)Ke OCYIIeCTB/ISTh | TJIEHOK AHanmuTHUe cKast
TEXHOJIOTMYe CKUM 3armcKa

Tporiecc ¢ cobmoe-

HUEM BCeX perjaMeH-

TOB U CTaH/IApTOB

TIK-4.3 Ymeet TexHuueckas Onpepnenenvie 40.044 CrieLiua/iucT M0
WCII0/Ib30BaTh TEXHU- | MOAJep’KKa HayyHO- XapaKTePUCTUK ChIPbsi Hay4YHO-TeXHUYeCKUM
yecKue Cpe[iCcTBa AJIsl | TeXHUUEeCKOH /1S TIPOU3BOZICTBA pa3paboTkam u

U3MepeHuUs apameT-
POB TipoLiecca,
aHa/M-3UpOBaTh
T0JTyYeH-Hble

pa3paboTKu u
WCITBITAHUN HOBBIX
TOTUMEPHBIX HAHO-
CTPYKTYPHPOBaHHBIX

HaHOCTPYKTypHPOBaH-
HBIX MaTepHasoB

WCTIBITAaHUAM
TIO/TMMepHBIX HaHO-
CTPYKTYPHUPOBaHHbIX
TIJIEHOK,
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JIJaHHBIE ¥ TIPUHUMATh
pellieHus Ha OCHOBe
pe3y/bTa-ToB
H3MepeHuil B
ob6sactu nipodec-
CUOHA/IbHON
JIesITe/IbHOCTH;
060CHOBBIBATh
BBIOOp 000pyIOBaHHUsS
C YY4eTOM TEeXHOJIOTH-
YeCKUX yCIOBUM U
CBOWCTB XUMHUUECKUX
3/IEMEHTOB, COe/IUHe-
HUI 1 MaTepyaoB Ha
WX OCHOBE

TIJIEHOK

AHanmuthyeckas
3arMcKa

T1IK-4.1 3Haet
TIPUHLUTIBI MOJIe/H-
POBAaHUS SHEPro- U

TexHuueckas
TIOZ/IEP>KKA HAyuHO-
TeXHU4Ye CKOU

[IprmeHeHMre HOBBIX
MeTOZIOB I10/IyYeHUs],
WCIIbITAHUS U OLIeHKU

40.044 CrieLjpaivcT 1o
HayuYHO-TeXHUYECKUM
pa3paboTkam u

pecypcocbeperato- pa3paboTKu u MOTPeOUTETHCKUX WCTIBITAaHUAM

IIMX MPOLIeCCOB B WCTIbITAaHUH HOBBIX CBOJCTB MOJIMMEPHbIX TMO/IIMepHbIX HaHO-
XUMHYeCKOH TO/TUMePHBIX HaHOCTPYKTYPUPOBaHbIX | CTPYKTYPHUPOBaHHbIX
TeXHOJIOTWH, HedTe- | HAHOTPYKTYPHUPOBAHHBI | TIJIEHOK TIJIEHOK,

XWMHHU U OUOTEXHO- X IJIEHOK AHanuTtnueckas
JIOTWY, a TaKkxKe 3armcKa

TIOHNMaeT OCHOBBI

pernamMeHTanu

TEXHOJIOTMUeCKUX

TIPOLECCOB; 3HaeT

OCHOBHBIE T€XHU-

Yyeckue Cpe/icTBa JJisi

M3MepeHus rapameT-

POB TIpoliecca,

CBOWCTB CBHIPbSl U

NIPOAYKLIMU

[IK-4.2 Ymeer TexHuveckas IIpumeHneHNe HOBBIX 40.044 CrieLjuanuct 1o
TIPOBOJUTE MOZe/H- MoJ/iep’KKa Hay4yHo- MeTOZIOB I0J/TyYeHMUs, Hay4HO-TeXHUYe CKUM
pOBaHUe MPOLIeCCOB C | TeXHUUECKOH VICTIBITAHUS ¥ OL|eHKU pa3paboTkam u

HCI10/Ib30BaHHEM

pa3paboTKu u

HOTPEGI/ITEHLCKI/IX

HCIBITaHUAM
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CrieLias3UpoBaHHO- | MCIIbITAHUI HOBBIX CBOMCTB IOJIMMEPHBIX 10JIMMEPHbIX HAaHO-
r0 MPOrpaMMHOI0 MOJIMMepHbIX HAaHO- HaHOCTPYKTYPHPOBaH- CTPYKTYypPUPOBAaHHBIX
obecrieuenus, a CTPYKTYypPUPOBaHHBIX HBIX IIJIEHOK TI/IEHOK,

TaK)Xe OCYLLeCTBJIATL | IJIEHOK AHanuTuuyeckas
TeXHOJIOTMUeCKUI 3arucka

npotiecc ¢ cobnoze-

HUeM BCeX perjaMeH-

TOB U CTaH/apTOB

IIK-4.3 Ymeer TexHuyeckas IIpumeneHve HOBBIX 40.044 Creriaauct no
WCTIO/b30BaTh TeXHU- | TOAJepKKa Hay4yHO- MeTOZIOB I10/IyYeHUs], Hay4HO-TeXHUUYe CKUM
YyecKye CpefiCTBa [JIs1 | TeXHUUeCKOU VICTIBITAHUS Y OL|eHKU paspaboTkam u

M3MepeHus rapameT- | pa3paboTku u MOTPeOUTETbCKUX WCTTBITaHUSIM

POB Mporiecca, WCTIBITAHUN HOBBIX CBOMCTB MOJIMMEPHbBIX MO/TUMEPHBIX HAHO-

aHaJIM-3UpOBaTh MO/IMMepHBIX HaHO- HaHOCTPYKTYpPUPOBaH- CTPYKTYPUPOBaHHbIX

M0/TyYeH-HbIe CTPYKTYPHUPOBAaHHbBIX HBIX TUIEHOK T/IEHOK,

[IAaHHBbIE U TIPUHUMATh | TUIEHOK Amnanutuueckast

pellieHus Ha OCHOBE 3arnmckKa

pe3y/bTa-ToB

H3MepeHuil B

obnactu npodec-

CUOHa/IbHON

JIesSITe/IbHOCTH;

060CHOBBIBATh

BbIOOD 000pyAOBaHUS

C YYeTOM TEeXHOJIOTH-

YeCKUX YCIOBUH U

CBOWCTB XUMUUECKUX

3/IEMEHTOB,

coeIMHEHUH 1

MaTrepuasoB Ha UX

OCHOBe
ITK-5 CriocobeH TIK-5.1 3Haet TexHuueckas Onpepnenenvie 40.044 CrieLiua/iucT M0
TIJIAHUPOBATh MeTo/ibl cOopa, TOZIIeP>KKA HAayuHO- XapaKTePUCTHUK ChIPbsi Hay4YHO-TeXHHUYECKUM
9KCIIepUMEHTaJIbHbIe | 00pabOTKYU U aHa/lMM3a | TeXHUYeCKOH /151 TIPOU3BO/ICTBA pa3paboTkam u
WCCIIeJOBaHMS, 9KCIIEePUMEHTATbHBIX | pa3paboTKu U HAHOCTPYKTYPUPOBaH- WCTIBITAaHUSIM
T0/TyYaTh, JIAHHBIX C UCTIO/Ib30- | MCIBITAHUH HOBBIX HBIX MaTepHasioB MO/TUMEPHBIX HaHO-
obpabaTbiBaTh U BaHWEM MaTeMaTu- MO/ITUMEPHBIX HAHO- CTPYKTYPHUPOBaHHbIX
aHa/IM3UPOBaTh YeCKUX U CTaTUCTH- CTPYKTYPUPOBaHHbIX TIJIEHOK,
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TI0JTyYeHHbIe
pesy/IbTaThl

YyeCKUX MEeTO/|0B TIJIEHOK AHanvTtnueckas
aHaJni3a; MeTOfbI 3armcKa
TIpeJCTaB/eHUs U

VHTepIpeTarun

pe3y/bTaToB

HCCrieJOBaHUM

[IK-5.2 YmeeT TexHuueckast Onpepenenve 40.044 CrieLjpaivcrt 1o
TI7IaHUPOBATh U NoJ/lep’KKa Hay4yHo- XapaKTepUCTHK ChbIPbS Hay4HO-TeXHUYEe CKUM
MIPOBOJUTH TeXHUYeCKOU Ji/15 TIPOU3BO/CTBA pa3paboTkam U
9KCIIepUMEHTHI, pa3paboTKu u HaHOCTPYKTYpHUpPOBaH- WCTIBITaHUSIM
obpabatbiBaTh U WCITBITAaHUN HOBBIX HBIX MaTepHuasioB TIOJIMMepHBIX HaHO-
VHTepIpeTUpPOBaTh MOJIMMEpHBIX HaHO- CTPYKTYpPUPOBaHHBIX
WX pe3yJIbTaThl CTPYKTYyPUPOBAHHBIX TI/IEHOK,

MeTOoZlaMi MaTeMaTU- | TJIeHOK AHanvTtuueckas
YyeCcKOro ¥ CTaTUCTU- 3amMcka

YeCKOTro aHaJn3a C

WCTIO/b30BaHUEM

crieLiaan3vpoBaH-

HBIX [1aKEeTOB

KOMITBFOTEPHBIX

Tporpamm; Tnpeg-

CTaBJISITh pe3y/IbTaThl

WICCJIe/IOBaHUM B BH/IE

OTYeTOB, CTaTel U

Tipe3eHTalui

ITK-5.1 3naer TexHuueckas IIpumenenvie HOBBIX 40.044 Crerauct no
MeTo/ibl cOopa, TIO/iiep>KKa Hay4HO- METO/IOB TTO/TyUeHWs, Hay4YHO-TeXHUYEe CKUM
00paboTKu U aHanM3a | TeXHUYeCKou WCTIBITaHUS ¥ OLIeHKU pa3paboTkam u

9KCTIEPUMEHTATbHBIX
JIAHHBIX C UCTIO/Tb30-
BaHWEM MaTemaTu-
YeCKUX U CTaTUCTH-
YeCKUX METO/IOB
aHaJM3a; MeTo/bI
MIpe/ICTaB/eHuUs U
VHTeprpeTanyun
pe3y/bTaToB
Hccre/JOBaHUM

pa3paboTKu U
UCIIBITAHUHI HOBBIX
MO/TUMEPHBIX HAHO-
CTPYKTYpPHUPOBAHHBIX
IJIEHOK

MOTPeOUTETHCKUX
CBOMCTB TTOJTAMEPHBIX
HaHOCTPYKTypPHPOBaH-
HBIX TJIEHOK

UCIBITaHUAM
MOJIMMEePHBIX HAaHO-
CTPYKTYPHUPOBaHHbBIX
T/IeHOK,
AHanuTtuyeckas
3arMcKa
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[IK-5.2 YmeeT
TJIAaHUPOBATh U
TIPOBOAUTH
9KCTIEPUMEHTHI,
obpabaTtbiBaTh U
VHTepIpeTUpoBaTh
WX pe3y/bTaThl
MeTO/IaM1 MaTeMaTH-
YeCKOT0 ¥ CTaTUCTH-
YyeCcKOro aHasu3a C
WCTO/Ib30BaHUEM
CTieLIaIM3upOBaH-
HBIX TTaKEeTOB
KOMITBFOTEPHBIX
TporpaMM; Tpeji-
CTaBJISITh Pe3yJIbTaThl
HcceJOBaHUM B BUjle
OTYETOB, CTaTel 1
Tipe3eHTalui

TexHuueckas
ToJiiep>KKa Hay4yHo-
TeXHUYeCKOM
pa3paboTKu u
UCIIBITAHUI HOBBIX
TIOJTUMePHBIX HaHO-
CTPYKTypPUPOBaHHBIX
TJIEHOK

ITpriMeHeHUEe HOBBIX
METO/IOB TOJTyYeHUs,
WCTIBITAaHUS U OLIEHKH
MOTPeOUTETHCKUX
CBOWCTB TTOJTAMEPHBIX
HAHOCTPYKTYpPUPOBaH-
HBIX TUIEHOK

40.044 Criequanuvcrt 1o
Hay4YHO-TeXHHUEe CKUM
pa3paboTkam u
WCIIBITaHUSIM
TO/IMMEPHBIX HAaHO-
CTPYKTYPHUPOBAHHBIX
TI/IEHOK,
Ananutrueckas
3anucKa

TIPOLIeCChI U
anraparsl B
XUMHUYE CKOM
TEeXHOJIOTHH,
HepTeXUMUU U
OMOTEeXHO/IOI I

[TK-1 Criocoben
OCYIIIeCTBISTh
rpode CCHOHATBHYTO
[eATeNbHOCTD C
yUeTOM
PErvoHa/bHBIX
0COOeHHOCTeH U
norpebHOCTeM
paboTozaresiei.

ITK-1.1 Nmeer
npeJicTaBsieHHe 00
0CobeHHOCTSX
PEervoHasbHOrO
pa3BUTHS U 3HaeT
crielliUKy phIHKa
Tpyza B obnactu
ripodeCcCOHATBEHON
JIeATeTbHOCTH.

AHanuTh4deckast
3armMcKa

AHanmuTtHueckas
3aIMcKa

A3 AHanmuTuueckas
3arMcKa

IIK-1.2 Ymeer
aHa/IM31pOBaTh
JlesITe/IbHOCTD
NIpeJrpusTUi U
OpraHu3aLui
npo¢uIbHON
OTpac/ii CBOEro
pervoHa.

AHanmutuyeckas
3aITHMcKa

AHanmuTtnye ckast
3arMcKa

A3 AHanmuTHuecKast
3arMcKa

I1IK-2 CriocobHOCTb
OCYILeCTB/IATH

T1K-2.1 YmeTsb
onpefessiTh

AHanmuThyeckas
3arMcKa

AHanuThueckas
3arMcKa

A3 AHanuTHuecKast
3arMcKa
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TIPOEKTHYO npobsieMy U CriocoObI
JlesATeNIbHOCTb Ha ee pelleHus B
BCeX 3Tarax TIPOEKTe
JKU3HEHHOI'0 L[UKJIa TIK-2.2 YmeTb AmnanmaTtudeckast AHanmuTHhuecKas A3 AHanuTHueckas
TpoeKTa OpraHU30BbIBaTh U 3arucKa 3arMckKa 3anucka
KOOPZIMHMPOBaTh
paboTy yuacTHHKOB
TIpOeKTa
TIK-2.3 YmeTb AHanmathyeckast AHanmiTtryeckast A3 AHanuTHuecKas
ornpezessiTh 3arnvcka 3arnMckKa 3arnucKa
HE0OX0JUMBIE
pecypchbl AJist
peanu3aluu
MPOEKTHBIX 33/ia4
ITK-3 Criocobex [IK-3.1 3Haet TexHuueckas Onpepenenve 40.044 Criequanucrt 1o
OCYIIeCTB/IATh COOpP, | OCHOBHBIE MoAJep’KKa HayuHO- XapaKTepUCTUK ChIPbsi Hay4YHO-TeXHUYeCKUM
CUCTeMaT13aLuio U VICTOUHWKHU W METOJbI | TeXHUUEeCKOU JL71s1 IPOU3BO/CTBA pa3paboTkam u
aHa/u3 Hay4Ho- T10/1y4eHus] HayYHO- pa3paboTku u HaHOCTPYKTYPUPOBaH- HCIBITaHHUAM
TeXHUYeCKOU TeXHUYeCKOU WCTIBITaHUMA HOBBIX HBIX MaTepuaioB TO/IMMEPHBIX HAHO-
nH(bopMaLu vHpOpMalLK B MOJIMMEPHBIX HAHO- CTPYKTYPHUPOBaHHBIX
OTeyeCTBEHHOT0 U obnactu CTPYKTYPUPOBaHHBIX TJIEHOK,
3apy0eXXHOTO OIMbITa | TEOPETHUECKOU U TIJIEHOK AHanmuTuueckas
10 TeMaTuKe TIPUK/IaIHON XUMUH, 3anucka
HCCeJ0OBaHUS 3Hepro- u
pecypcocbepexxeHust
B XHMUUeCKOH
TeXHOJIOTUH,
HedTeXUMUU U
OMOTEXHOJ/IOTUH
ITK-3.3 ¥Ymeer TexHnueckas Onpegenexve 40.044 Criejuanuct 1o
TIPOBOJIUTB TIOUCK MO eprKKa Hay4yHO- XapaKTepUCTHUK ChIPbsI Hay4YHO-TeXHUYeCKUM
UHGbOPMAaIUH B TeXHUYeCKOU JL7Is1 IPOU3BO/ICTBA pa3paboTKam u

3JIEKTPOHHO-
OMO/IMOTeUHBIX
CHCTeMax U JPyTrux
HAyKOMETPHUECKUX
CUCTeMax I10

pa3paboTKu u
UCIIBITAHUHM HOBBIX
TTOJTAMEPHBIX HAaHO-
CTPYKTYpPHUPOBAHHBIX
[JICHOK

HaHOCTPYKTYypHUPOBaH-
HBIX MaTepHasoB

UCIIBITaHUAM
TIOJTUMePHBIX HaHO-
CTPYKTYPHUPOBaHHBIX
TJIEHOK,
AHanuthuyeckast
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TeMaTHKe 3amMcka
WCC/Ie[JOBaHUS

[K-3.2 YmeeT TexHuueckas Onpepenenve 40.044 CrieLjpa/ivicT 110
aHa/lM3MpoBaTh, ToJ/lep’KKa Hay4yHo- XapaKTepUCTHK ChIPbS HayYHO-TeXHUUYeCKUM
obpabatbiBaTh U TeXHUYeCKOH Ji7151 TIPOU3BO/CTBA pa3paboTkam u
CHCTeMaTHU3UpOBaTh pa3paboTKu U HaHOCTPYKTYypHUPOBaH- WCTIbITaHUSM
JIUTepaTypHble WCTIbITAaHUH HOBBIX HBIX MaTepHasoB TO/IIMepHbIX HaHO-
JlaHHbIe MOJIMMEpHBIX HaHO- CTPYKTYPUPOBaHHbIX
0TeueCTBEHHOI0 U CTPYKTYypPUPOBAaHHBIX TIJIEHOK,

3apyOe>KHOrO OmbITa | MJIEHOK Amnanurnyeckas

1 0OpMIATh 3armcKa

MO/TyYeHHbIe

pe3y/bTaThl B BUfe

Tipe3eHTalui,

Hay4YHO-TeXHUYe CKUX

OTYETOB, CTaTel U

JIOKJIa/|0B Ha Hay4YHO-

TIPaKTUYeCKUX

MepOTIPUSTHSIX

ITIK-3.1 3Haer TexHuyeckas [IpumeHeHre HOBBIX 40.044 CrieLjuanucrt 1o
OCHOBHbIE TIOZI/lep>KKa HayuHo- METO/I0B T1OJTyYeH s, Hay4yHO-TeXHUYeCKUM
VICTOYHUKH 1 METO/IbI | TeXHHUEeCKOU VICTIBITAHUS ¥ OL|eHKU pa3paboTkam U
MO/TyYeHHUs] HayuHO- pa3paboTKu 1 MOTPeOUTENTbCKUX WCTIBITaHUSIM
TeXHU4eCKON WCTIBITAaHUM HOBBIX CBOJCTB MOJIMMEPHbIX MO/IMepHBIX HaHO-
MH(popMaLy B NO/IUMepHBIX HaHO- HaHOCTPYKTypHpPOBaH- CTPYKTYpPUPOBaHHbIX
obmactu CTPYKTYypPUPOBaHHBIX HBIX [JIEHOK TITEHOK,
TeopeTHYeCcKon 1 TIJIEHOK Amnanmurnueckas
TIPUK/IaHOW XUMUHY, 3armcKa

SHepro- u

pecypcocbepexxeHust

B XUMHYeCKOU

TeXHOJIOTUH,

HepTeXuMHUY U

OUOTeXHOIOTHU

[TIK-3.3 Ymeer TexHuueckas [IpumeHeHNe HOBBIX 40.044 CrieLjuanuct 1o
TIPOBOJUTE TIOMCK NoJ/lep’KKa Hay4yHo- MeTOZI0B M10/TyUeHMUs, Hay4HO-TeXHUYEe CKUM
vHdopMaLuK B TeXHUYeCKOU VICTIBITAHUS ¥ OL|eHKU pa3paboTkam U

3JIEKTPOHHO-

pa3paboTKu u

HOTPEGI/ITEHLCKI/IX

HCIBITaHUAM
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OMOIMOTeUHBIX

UCIILITAHUM HOBBIX

CBOMCTB MOJIMMEPHBIX

TMO/IMMEPHBIX HAHO-

cucTeMax U Apyryx TMO/IMepHBIX HaHO- HaHOCTPYKTYypHUPOBaH- CTPYKTYPUPOBaHHbIX
HayKOMeTpHUeCKUX CTPYKTYPUPOBaHHbIX HBIX TIJIEHOK TIJIEHOK,
cucTeMax 1o TIJIEHOK AHanvTtnueckas
TeMaTHhKe 3anucKa
WCC/Ie[JOBaHUs
[IK-3.2 Ymeer TexHuueckas [IpumeHeHNe HOBBIX 40.044 CrieLjuanucrt 1o
aHa/lM3MpoBaTh, NoJ/lep’KKa Hay4yHo- MeTOZIOB 10/TyUeHMUs, Hay4HO-TeXHUYEe CKUM
obpabatbIBaTh 1 TeXHUYeCKOU WCTTBITAHUS M OLIeHKH pa3paboTkam U
CHCTeMaTHU3UpOoBaTh pa3paboTKu U MOTpeOUTeNTbCKIX WCTIBITAaHUAM
JIUTepaTypHble WCTIBITAaHUM HOBBIX CBOJCTB M0JIMMEPHbIX NO/IMMepHBIX HaHO-
JlaHHbIe MOJIMMEpHBIX HaHO- HaHOCTPYKTYpHPOBaH- CTPYKTYpPUPOBaHHBIX
OTeyeCTBEHHOTO U CTPYKTYPHUPOBaHHbIX HBIX TJIEHOK TITEHOK,
3apyOe>KHOro OIbITa | MJIEHOK Amnanutnueckas
1 0OpPMIIATh 3amMcka
Moy4eHHbIe
pe3y/bTaThl B BUfle
Tipe3eHTaLui,
Hay4HO-TEXHUUECKHX
OTYETOB, CTaTed U
JIOKJ1a/|0B Ha Hay4YHO-
MpaKTUYeCKUX
MepONpUSITUSIX
ITK-4 Criocobex [IK-4.3 Ymeer TexHuueckas Onpepenenuve 40.044 CrieLjpanucrt 1o
MO/le/IMpoBaTh WICTI0/Ib30BaTh TeXHU- | MOZfepKKa Hay4yHo- XapaKTepUCTHUK ChIPbS Hay4YHO-TeXHUUYeCKUM
SHepro- u YyecKye CPeZCTBa /ST | TeXHHUUeCKOU Ji/15 IPOU3BO/CTBA pa3paboTkam U
pecypcocOeperaror| | U3MepeHus pa3paboTKu U HaHOCTPYKTYpHUPOBaH- WCTIBITaHUSIM
e TIpoLiecchl B rapamMeTpoB WCTIBITaHU} HOBBIX HBIX MaTepyasoB MO/IMMepHBIX HaHO-
XUMMUECKON rporjecca, TIOJIMMEpHBIX HaHO- CTPYKTYypPHUPOBAaHHBIX
TeXHOJIOTHH, aHa/IM31pOBaTh CTPYKTYPUPOBaHHbIX TIIEHOK,
HedTeXMUU U TIO/TyYeHHbIe JJaHHble | TIJIEHOK Amnanuruueckas
61roTeXHONIOrUU U Y IPUHUMATh 3anucKa

OCyILLeCTBJIATH pelreHrd Ha OCHOBe
TeXHOJIOTHUe CKUI pe3yJ/bTaToB
Tporiecc B U3MepeHuit B
COOTBETCTBHH C obmactu
pernaMeHToMm, nipodeCCHOHATBEHOU
HCIIOJTB3Ys1 JeSITe/IbHOCTH;
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TeXHUYeCKHe
cpezicTBa Ji1s
v3MepeHust
OCHOBHBIX
rapaMeTpoB
TeXHOJIOTMUeCcKoro
Tipoliecca, CBOMCTB
CBIPBSI ¥ IPOAYKLMN

0060CHOBBIBATh
BbIOOD 060pYyAOBaHUS
C yYeToM TeXHOJIOTH-
YyeCcKuX YCI0BUM U
CBOMCTB XUMUYeCKHX
3JIEMEHTOB,
CoeTUHeHUN U
MarepHasoB Ha UX
OCHOBe

[IK-4.1 3HaeT TexHuueckas Onpepenenuve 40.044 Criejpaivcrt 1o
TIPUHLIUIIBI ToJ/iep>KKa Hay4yHo- XapaKTepPUCTHK ChIPbS Hay4HO-TeXHUUEe CKUM
MO/Ie/TUPOBaHUS TeXHUYe CKOU JL71s1 IPOU3BO/CTBA pa3paboTkam u
9Hepro- u pa3paboTKu u HaHOCTPYKTYPHUPOBaH- WCTTBITaHUSIM
pecypcocbe- WCIIBITAHUNA HOBBIX HBIX MaTepHuaJioB TOJIMMepHBIX HaHO-
perarimx TO/IMMEPHBIX HAHO- CTPYKTYPHUPOBaHHBIX
TIPOIIeCCOB B CTPYKTYyPUPOBAHHBIX TI/IEHOK,

XUMHUE CKOM TIJIEHOK AnHanvtuueckas
TeXHOJIOTUH, 3anucKa

HeTeXUMHUU U

OMOTEeXHOJIOTHUH, a

TaKKe ITOHUMaeT

OCHOBBI perjiamMmeHTa-

LMY TEXHOJIOTH-

YyeCKUX TPOLIeCCOB;

3HaeT OCHOBHbIE

TeXHUYe CKUe

CpefcTBa [t

v3MepeHUs rapameT-

POB TIpoliecca,

CBOWCTB CBIPbSI U

TIPOAYKINU

TIK-4.2 Ymeet TexHuueckas Onpepnenenvie 40.044 CrieLiua/iucT M0
TPOBOJIUTH noAJep’KKa Hay4uHO- XapaKTePUCTUK ChIPbsi Hay4YHO-TeXHUYeCKUM
MOJie/TUPOBaHUe TeXHUUeCKON /1S TIPOU3BOZICTBA pa3paboTkam u
MIPOLIECCOB C UCTIO/Nb- | pa3paboTKu U HaHOCTPYKTYpHUPOBaH- WCTIBITaHUSIM
30BaHMeM CrelUanu- | UCMbITaHUM HOBBIX HBIX MaTepuaioB TO/IMMEePHBIX HAaHO-
3UPOBaHHOT0 MOJIMMEePHBIX HAHO- CTPYKTYPHUPOBaHHBIX
TIPOrPaMMHOTO CTPYKTYPUPOBAHHBIX TIJIEHOK,
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obecrieuenusi, a TIJIEHOK Amnanmutnueckast

TaK>Ke OCYILeCTB/ISITh 3amMcka
TeXHOJIOTUe CKUi

Tporiecc ¢ cobJiro-

JleHreM BCeX perva-

MEHTOB U CTaH/apTOB

[IK-4.1 3naer TexHuueckas [IpumeHeHNe HOBBIX 40.044 CrieLjuanucrt 1o
TIPUHLIATIBI MOZIe/H- TIOZ/Iep>KKa HayuHO- METOZIOB TIOJTyYeHHs, Hay4YHO-TeXHHYeCKUM
DOBAaHUS SHEpro- U TeXHUYeCKOU WCTTBITAHUS M OLIeHKH pa3paboTkam U

pecypcocbeperaro- pa3paboTKu U MOTpeOUTeNTbCKIX WCTIBITAaHUAM

IIIMX MPOLIeCCOB B WCTIBITAaHUM HOBBIX CBOJCTB M0JIMMEPHbIX NO/IMMepHBIX HaHO-
XUMHYeCKOH TeXHO- MOJIMMEpHBIX HaHO- HaHOCTPYKTYpHPOBaH- CTPYKTYpPUPOBaHHBIX
JIoTy, HeTeXUMUN | CTPYKTYPUPOBaHHbIX HBIX TJIEHOK TITEHOK,

Y OMOTEXHOJIOTHH, @ | TJIEHOK Amnanutnueckas
TakKke ITIOHMMaeT 3armcKa

OCHOBBI peIyiaMeHTa-

L{UU TEXHOJIOTHU-

YeCKHX MPOLIeCCOB;

3HaeT OCHOBHbIE

TeXHUYeCKre

cpeJCcTBa Jjisl

v3Mepe-HUs

rapameTpoB

Tpoliecca, CBOMCTB

ChIPbs1 U IPOAYKLIUU

ITK-4.2 Ymeer TexHuueckas IIpumenenvie HOBBIX 40.044 Crerauct no
TIPOBOJUTH MOZ|EJTH- TIOA/iep>KKa HayuHO- METOZ0B TIOJTyYeHH s, Hay4YHO-TeXHUYeCKUM
pOBaHue MpPOLIeCCOB C | TeXHUUECKOU VICTIBITAHUS U OLIeHKU paspaboTkam U

WCT0/b30BaHNEM pa3paboTku u MOTPeOUTeNTbCKUX WCIBITaHUSM
CTeL[aIM3UPOBAHHO- | UCIBITAHUM HOBBIX CBOMCTB MOJIMMEPHBIX MO/IIMepHBIX HaHO-

IO [IPOrpaMMHOI0 TMO/IIMepHbIX HaHO- HaHOCTPYKTYypHUPOBaH- CTPYKTYPHPOBaHHbIX
obecrieuenusi, a CTPYKTYypUPOBaHHBIX HBIX [JIEHOK TIJIEHOK,

TaK)Ke OCYILeCTB/IATh | MJIEHOK AHanuTtnueckas
TeXHOJIOTUYeCKUH 3amMcKa

niporjecc ¢ cobnroze-

HUEM BCeX perjiaMeH-

TOB U CTaHJApPTOB

ITK-4.3 Ymeer TexHuveckas IIpumeHeHNe HOBBIX 40.044 CrieLjuanuct 1o
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WCII0/1b30BaTh TEXHU-
yecKue CpeJCTBa AJist

TIO/IIep>KKa HayYHO-
TeXHUYeCKOMH

MEeTOAO0B I10/Ty4YeHMNH,
HCIIBITaHWA W OLI€HKH

Hay4YHO-TeXHUYE CKUM
pa3paboTkam u

M3MepeHus rapameT- | pa3paboTku u MOTPeOUTENTbCKUX HCIIBITaHUSIM

POB TIpOIIiecca, WCITBITAaHUHA HOBBIX CBOYCTB MTOJTAMEPHBIX TTOJTUMEPHBIX HAaHO-

aHa/IM3UPOBaTh TTOJTAMEPHBIX HAaHO- HaHOCTPYKTYPHUPOBaH- CTPYKTYPHUPOBAHHBIX

TO/TyYeHHBIE JaHHBIE | CTPYKTYpPUPOBAHHBIX HBIX [JIEHOK T/IEHOK,

Y IPUHUMATh TIJIEHOK Amnanutrueckas

pellieHNst Ha OCHOBe 3arMcKa

pe3yJ/IbTaToB

V3MepeHuii B

obsacTu

ripodhe CCHOHATBEHON

eI Te/TbHOCTH;

000CHOBBIBATh

BbIOOp 000pyIOBaHMUsS

C YYETOM TEXHOJIOTH-

YeCKUX yCI0BU U

CBOWCTB XUMHUUECKUX

3JIEMEHTOB, COe/IIHe-

HUI ¥ MaTepuasoB Ha

HX OCHOBE
ITK-5 Criocobex TIK-5.1 3Haet TexHuueckas Ornpepnenenne 40.044 Crieryia/iicT 110
TJIAaHAPOBATh MeTo/ibl cOopa, TIO/IIepP>KKa HayYHO- XapaKTepUCTHK ChIPbSI Hay4YHO-TEXHUYE CKUM
JKCIIepUMEHTaJIbHbIe | 00pabOTKM U aHa/nM3a | TeXHUYeCKOu 151 TIPOU3BO/ICTBA pa3paboTkam u
WCC/IeI0BaHUS, 9KCITIEPUMEHTA/IbHBIX | pa3paboTKu U HaHOCTPYKTYPUPOBaH- WCTIBITaHUSM
TO/TyYaTh, JAHHBIX C WCITBITAHUH HOBBIX HBIX MaTeprasoB MO/TUMEPHBIX HAHO-
obpabaTbIBaTh U HICTI0/Ib30BaHKEM TO/TUMEPHBIX HAHO- CTPYKTYPUPOBaHHbIX
aHa/TU3UPOBaTh MaTeMaTUJeCKUX U CTPYKTYpPHUPOBAHHBIX TI/IEHOK,
TIOJTyUeHHBIe CTaTHUCTUYECKUX TIJIEHOK AnHanutuueckast
pe3y/IbTaThl METO/IOB aHa/N3a; 3aIMcKa

METO/IbI

TIpeJICTaB/IeHUsT U

VHTeprpeTanyun

pe3y/bTaToB

HcceJOBaHUM

[IK-5.2 ¥YmeeT TexHuueckast Onpegenexve 40.044 Crieryia/iicT 110

TIJIAaHUPOBATh U TIO/iIepP>KKa HayYHO- XapaKTepPUCTUK ChIPbSI HayYHO-TEXHUUE CKUM

MPOBOJIUTH TeXHUYEe CKOH 151 TIPOU3BOAICTBA pa3paboTKam u
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JKCIIePUMEHTHI, pa3paboTku u HaHOCTPYKTYPUPOBaH- WCIBITaHUSM
obpabarbIBaTh 1 WCTILITAaHUN HOBBIX HBIX MaTepuasoB MOJIMMepHBbIX HaHO-
VHTepIpeTUpOBaTh TMOJIMMEPHBIX HAaHO- CTPYKTYypPUPOBAHHBIX
WX pe3yJibTarbl CTPYKTYPUPOBaHHBIX IIJIEHOK,

MeToJaMu IJIEHOK AHanmuTuyeckas
MaTreMaTHh4eCcKoro u 3armcKa
CTaTUCTUYeCKOro

aHaiMsa c

HCII0/Ib30BaHUEeM

CrieLiaau3upOBaHHbI

X [1aKeToB

KOMITbFOTEPHBIX

MpOrpamM;

TIpeJiCTaB/IATh

pe3y/bTaThl

HCCieJOBaHUM B BUJIE

OTYETOB, CTaTeH U

Tipe3eHTalLui

IIK-5.1 3nHaer TexHuyeckas IIpumeneHne HOBBIX 40.044 Crieraauct no
MeTozbl cOopa, Mo /leprKKa HayYHo- MeTOZIOB I10/IyYeHUs], Hay4HO-TeXHUUYe CKUM
00paboTKH 1 aHa/mM3a | TeXHUUEeCKOH VICTIBITAHUS Y OL|eHKU pa3paboTkam H
9KCMePUMEHTA/IbHBIX | pa3paboTKy u MOTPeOUTENTbCKUX HCIBITaHUSM

JIaHHBIX C WCTILITAaHUN HOBBIX CBOJCTB IOJIMMEePHBIX [I0JIMMEepPHBIX HaHO-
WCII0/Ib30BaHUeM TI0JIMMEpHBIX HaHO- HaHOCTPYKTYpPHUPOBaH- CTPYKTYpPUPOBAHHBIX
MaTreMaTU4eCcKUx U CTPYKTYpPUPOBAHHBIX HBIX IJIEHOK TI/ICHOK,
CTaTUCTAYeCKUX IJIEHOK AHanuTtnueckas
MeTO/IOB aHa/N3a; 3anucKa

MeTO/ bl

Tpe/iCTaB/IeHus U

VHTeprpeTanuu

pesyJ/bTaToB

WCCIeJOBaHUH

IIK-5.2 Ymeer TexHuyeckas IIpumeneHne HOBBIX 40.044 Crieriaauct no
T/IAHUPOBATh U Mo /leprKKa HayYHo- MeTOZIOB I10/IyYeHUs], Hay4HO-TeXHUUYe CKUM
TIPOBOJUTH TeXHUYeCKOH VICTIBITAHUS Y OL|eHKU pa3paboTkam H
3KCIIePUMEHTHI, pa3paboTKu 1 MOTPeOUTENTbCKUX HCIBITaHUSM
obpabarbIBaTh 1 WCTIBITAaHUN HOBBIX CBOJCTB MOJIMMEPHBIX [I0JIMMEepPHbIX HAHO-
VHTepIpeTUpOBaTh TI0JIMMEpHBIX HAaHO- HaHOCTPYKTYpPUPOBaH- CTPYKTYPUPOBAHHBIX
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WX pe3y/IbTaThl CTPYKTYypPHUPOBAHHBIX HBIX TJIEHOK TI/IEHOK,
MeToaMu TIJIEHOK AHanvtuueckas
MaTreMaTHh4eCcKoro u 3armcKa
CTaTHUCTUYECKOTO
aHanm3a ¢
WCTIO/Ib30BaHUEM
CrieLia3upOBaHHbI
X TIaKeTOB
KOMITBFOTEPHBIX
Tporpamm;
TIpeJCTaB/sTh
pe3yJbTaThl
HCCieJOBaHUM B BUIE
OTUEeTOB, CTaTel U
Tipe3eHTalLui

Ob6snacty, cdepsl, THIBI 3aga4, 00beKTHI 1T 1 ipodeccruoHaIbHBIe KOMIIETEHLIMH 10 00pa3oBaTe/ibHOM porpaMmmMe OCHOBHBIE MTPOLIECChI XUMUUECKUX
NPOM3BO/CTB TI0 HarmpapjeHuto moarotoBku 18.03.02 Onepro- u pecypcocbeperaroriyie MpoLecchl B XUMUYECKOW TeXHOTOTUH, He(DTeXUMUH U
OMOTEXHOJIOTUM COOTBETCTBYIOT:
- HarpaBJIeHUIO MOATOTOBKYU U Npodmo 06pa3oBaTelbHOM IPOrpaMMbI;
- TpeboBaHusIM K oOpa3oBaHuio, TmpeabsiBiaseMbiM IIC B coorBeTcTBUM C OOILEPOCCUHCKMM K/IaCCU(PHUKATOPOM CIeMaJbHOCTeH 10
obpasoBannio (OKCO), BBeseHHbiM B feiictBue 01.07.2017 mpukasom PefepasbHOTO areHTCTBA 10 TEXHUYECKOMY PEryIMPOBAHUIO U
MeTposioruu oT 8 fekabpst 2016 r. N 2007-cT.

108



JTanbl (l)OpMI/IPOBaHI/Iﬂ KOMHETEH]_[I/Iﬁ BBIITYCKHHKA

Ta6muua 3.1.3

Ko,
A Cemectp 1 Cemectp 2 Cemectp 3 Cemectp 4 Cemectp 5 Cemectp 6 Cemectp 7 Cemectp 8
KOMIIeTeHIJUH
VHdopmaLioHHbIe
TEeXHOJIOTUU U OCHOBBI o
I/IHOCTPBHHBIH S3BIK;
NpOrpaMMHpPOBaHMS;
. MHdopmarmoHHbIe Yue6Hast paKTHKa: Hay4HO-
OCHOBBI TNYHOCTHOH 1 o
N TEeXHOJIOTMH U OCHOBBI VHOCTpaHHbIH SI3bIK; uccnefoBatenbckast pabora
KOMMYHHKATHBHOM . . YuyeGHas NpaKTHKa:
YK-1 R MpOrpaMMUPOBaHUS; Du3smka; (1omyyeHue repBUYHbBIX
KYJIBTYPbI (MO,E[y/'ll:), OCHOBBI npoeKTHOﬁ 03HaKOMUTEeJ/IbHAs IPaKTHUKa HABBIKOB HAVUHO
OCHOBBI TPOEKTHOM CATOILHOCTI: Punocodus y p
HCCIeA0BATeNbCKOM PaboThI
JlesITeNIbHOCTH; A ’ A p )
o Ddusuka
OCHOBBI POCCHICKOH
TOCY/IapCTBEHHOCTU
o . DKOHOMUKA U yIIpaB/IeHHe
OCHOBBI IPOEKTHON OCHOBBI POEKTHOMN
YK-2 TIpaBoBe/ieHHe MPOM3BOJICTBEHHBIMU
eATENLHOCTH [esITe/IbHOCTH
A crcTeMamu (MOAY/Ib)
OCHOBBI JIMYHOCTHOMU U
KOMMyHHKaTVIBHOﬁ ~
VK-3 T —— OCHOBBI IPOEKTHOMH
YIBTYD Ay, JIeITe/IbHOCTH
OCHOBBI NPOEKTHON
JesITe/IbHOCTH
OCHOBBI JTAYHOCTHOM U
YK-4 KOMMYHHUKaTHUBHO VIHOCTpaHHBIH A3bIK VHOCTpaHHBIH A3bIK
KY/BTYPbI (MOJY/Ib)
OCHOBBI JTAYHOCTHOM U
KOMMYHHKATHBHOM
YK-5 KY/IETYpbI (MOZY/Ib); Uctopwusa Poccuu dunocopus
OCHOBBI POCCUHCKOH
rOCy[lapCTBEHHOCTH
YK-6 OCHOBBI IPOEKTHOU OCHOBBI IPOEKTHOU
[esATe/IbHOCTH AesATe/IbHOCTH
YK-7 ®dusuueckas KyabTypa U ®dusunueckas KyabTypa U
crnopt (Mozay/b) crnopt (Mozay/Ib)
YK-8 besonacHocTh
JKU3HEe[eATeTbHOCTU
YK-9 OCHOBBI IPOEKTHOM OCHOBBI POEKTHOM
[esITe/IbHOCTH JesITe/IbHOCTH
o o OKOHOMMKA M yTipaB/ieHne
OCHOBBI NPOEKTHON OCHOBBI IPOEKTHOMH
yK' 10 TIPOU3BOACTBEHHBIMA
JesITeTbHOCTH JesITeTbHOCTH
cucTeMamu (Moay/b)
YK-11 TIpaBoBe/ieHue
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Marepuanoe/ieHue;
YyebHast TIpaKTHKa:

HEOPFHHI/I‘-IECKEIH XUMMS, OpFaHI/l‘{GCKaﬂ XUMMUS, AHanuTuueckas XUMMUS, 03HAKOMMTeJ/IbHasi [IPaKTUKa; OGmaﬂ XHUMHUeCKast
OIIK-1 KonnouaHast Xumust
OpraHuueckast XuMUst XuMUsi 371eMEeHTOB dusnueckas XUMUs DU3UKO-XUMUYeCKre TeXHOJIOTUs
MeTO/bl aHa/IH3a;
Du3nyecKast XUMHs
KonnouzHast Xumust;
IporpamMMHbIe cpeJCcTBa
npoeCCOHANBHOM
JesATeIbHOCTH;
. . AHanuTrvecKast XUMUs; MarepuasnosejeHue; TIporeccel ¥ anrnaparsl
JluHeiiHas anre6pa; MaremaTuueckuii aHanms; ’ P A ’ poy . P O6w1ast XUMHUUecKast
OIIK-2 N WmKeHepHas rpaduka; DU3MKO-XUMHYeCKHe XUMHYECKOM TeXHOIOTUY; XUMHUUecK’e peakTophl
MaremarruecKuii aHaIU3 dusuka TeXHOJIOTUs
Dusrika MeTO/Ibl aHa/IU3a YuebHas TpaKTHKa: HAy4HO-
HccefioBaTesbcKasi pabora
(ronmyueHye nepBUUHBIX
HaBBLIKOB Hay‘-lHO-
HCCIIeI0BATE/IbCKOM PaboThI)
OIIK-3 Be3onacHocTb O61jast XUMHUecKast
JKM3HEesITe/IbHOCTH TEXHOJIOTUsl
TIporpammueie cpejcTBa
OIIK-4 npocdeccroHanbHoI
JIeSTe/IbHOCTH
TIporpammHbie cpecTBa
OIIK-6 npocdeccroHanbHoI
AeATe/IbHOCTH
ITpou3BoACTBEHHAsI
TeOpeTI/I‘-IECKI/]E n TIpPaKTHKAa: HAY4YHO-
DKOHOMMKA U yTpaB/ieHe
TEeXHOJIOTHYeCKHe OCHOBBI HccefoBaTenbeKas pabora;
TIK-1.B/HA MPOM3BOJCTBEHHBIMU
HeTeXUMUYeCKUX IIpousBojcTBeHHAast
cucTeMamMu (MOAy/b)
MPOU3BO/CTB MpaKTUKa: NpeJAUruIoMHas
PaKTHKa
IIpousBojcTBeHHAast
TIpoekTHas AesITeNbHOCTS; MpaKTHKAa: HayYyHO-
DKOHOMMKA U yTipaB/ieHre HccIefoBaTenbcKasi pabora;
TIK-2.B/HA IpoekTHas fiesiTenbHOCTL | TIpoekTHast AesitenibHOCTL | TIpoekTHas esTeNbHOCTh ynp TIpoeKTHas /1esiTe/IbHOCTh s P ’
TIPOU3BO/,CTBEHHBIMU IIpousBojcTBeHHast
cucTeMamu (MOJY/b) TpaKTHKa: MpejAUrIOMHas
MPAKTHKA
,HOHO/IHI/ITE]'II)H])IE T/1aBbI I/IHHOBEL{I/IOHH]}IE
HeTpajuiiioHHbIe MPOM3BO/ICTBEHHBIE
TPOLIECCOB U aNIaparoB
- TIEpCIIeKTHBHBIE TIPOL[eCChI U TEXHOJIOTUHU,
TeopeTuueckue u XMMHUeCKOH TeXHOJIOTUH; -
anriapaTrsl XUMHUYeCKOn HpO]/BBOACTBEHHBﬂ
TEXHOJIOTHYeCKHe OCHOBbI OCHOBBI HEpro- u .
IIK-3.B/HA TEXHOJIOTMH; TIpaKTHKA: HAy4YHO-
HeTeXUMIIeCKHIX pecypcocbepeskens B .
" XMMMKO-TexHONornueckye | MccesoBarenbckas pabora;
TIPOMU3BOACTB XUMHUYECKOU TeXHOJIOTUH,
MPOLIECCHI U ammaparbl T1poM3BOACTBeHHAs
Heqrexumuit u i TMPAaKTHKA: TPe/AUTUIOMHAst
CMEXXHbIX OTpacyei :
OGUOTEXHO/IOT UK P P e
TNpaKTHKa
- IMpuK/aZiHasi MeXaHUKa; OTIOJTHUTE/IbHBIE [71aBbI OTIOJTHUTE/IbHBIE T7IaBbl Koppo3us 1 3amura Tpou3BoACTBeHHasI
.

3JI€KTpOTeXHI/lKEl "
TIPOMBILIIEHHas

HedTexumMun; OCHOBBI
CO3[aHUs YITIEPOHBIX

9/1eKTPOHHKA

TIPOLIeCCOB U arraparoB
XUMUYE CKOH TeXHOJIOTUHU;

MarepHasoB

(OCHOBBI 9Hepro- u

MareprasoB OT KOPpPO31H;
Mertposnorus,

CTaH/ApTU3aLUs U

NpaKkTHKa: HayuyHO-
nccefoBare/bCKast pabora;
IIpou3BojCcTBeHHast
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pecypcochbepexeHusi B
XUMUUE CKOU TeXHOJIOTHH,

cepTUdUKaLus;
TTpoeKTHpOBaHKe MPOLIeCCOB
U anrnaparoB XUMHUeCKOH
TEeXHOJIOTHUH,
TTpoMBIIIITIEHHAs! SKOTOTHST;
CHCTeMBbl HCKYCCTBEHHOTO
HHTeJIJIeKTa U MalllMiHHOe

MPAKTHKA: Mpe/AUIIOMHAst

TlpuknaaHas MexaHUKa;
DJIeKTpOTeXHUKa U
NpOMBILLIEHHAs!
9/1eKTPOHKKA

VHCTpyMeHTa/bHble METOZBI
aHa/m3a;
CrierianbHele I71aBbI
61oopraHuyecKol XUMHUU

HeTeXUMUU 1 obyuente; TIpakTHKa
6HOTeXHONIOTHHI
CucTeMbl ynpas/ieHUs
XHUMHKO-TEXHOJ/IOru4yeCKUMHU
TIpoLieccamu;
TexHonoruyeckoe
obopygoBaHe
MakpoKHHeTHKa
XHMMHUYECKUX TIpoLeccoB 1
pacueT peakTOpOB;
O6opy/0BaHKe 1 OCHOBBI TIpOK3BO/CTBEHHAS!

MPOEKTUPOBaHUs
TIPOM3BOJICTB XUMHYECKHUX
TPOJYKTOB;

PacuéT 1 npoexTHpoBaHue
000pyAOBaHHsT XUMHUUECKHX
MIPOM3BO/ICTB;
DU3MKO-XUMHUYeCKHe
OCHOBbI HAHOTEXHOJIOT i

MpaKTHUKAa: HayYHO-
nccrefoBaTebcKast pabora;
IpousBoAcTBeHHas
TIpaKTHKa: NpeJAUIIOMHast
TIpaKTHKa
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4. CTPYKTYPA U COJIEP)KAHUE OBPA30BATEJ/IbHOM ITPOT' PAMMBI

4.1. CtpykTypa o0pa3oBare/IbHON IIPOrpaMMbI
CrpykTrypa oOpa3oBaTenbHOM TporpaMMbl TpuBeZieHa B Tabiuue 3.1.1, BK/IOUYaer
00s13aTesTbHY0 YacTh U YacTb, JOPMHUPYEMYIO YIaCTHUKaMU 00pa30BaTe/IbHbIX OTHOIIEHHI.

Tabmuma 4.1.1

CtpyKTypa 00pa3oBaTe/IbHON MPOrpaMMbI O0BeM nNporpamMmel, 3.e.
bsok 1 Jductynaussl (Mogynn) 213
Bok 2 ITpakTHKU 21
bsiok 3 locynapcTBeHHast UTOroBas arTecTalus 6
O0bemM o0pa3oBaTe/IbHON MPOrpaMMbI 240

4.2. Ob6sa3aTebHast YacTh MPOrpaMMbl 0aKajlaBpuaTa
O6vem oOsi3aTenlbHOM 4YacTH, 0Oe3 yuera oObeMa TOCYJapCTBEHHOM HWTOTOBOM
arTecTalyy cocTapssieT He MeHee 60 % o01iero o6beMa MporpaMMbl.

4.3. KonrakTHas padora
O6pasoBaTenbHasi [1eSTE/ILHOCTb T10 TIpOrpaMMe TIPOBOAWUTCS B (pOpMe KOHTAaKTHOM
paboThbl 00yUarOIIUXCS C TieflaroruueCKUMU pabOTHUKaMHU.
MuHUMaNbHBIA 00beM KOHTAaKTHOW pabOoThl TIpU TMPOBeAEHHWH Y4YeOHBIX 3aHSTHUN T10
rporpaMme yCTaHOBJIeH JI0Ka/bHbIM akTom HI'TY.

4.4. D51eKTUBHBIE JUCHHUILIVMHBI U (paKy/IbTaTuBbI

OOyuatomymcst  obecrieuriBaeTCsi BO3MOXXKHOCTb OCBOEHHSI 3/IeKTMBHBIX —JUCLIUTUINH
(Momynel) ¥ (axkynbTaTUBHBIX [JUCLUIUVIMH B TIOPSiKE, YCTaHOBJIEHHOM JIOKAa/IbHbIM
HOpMaTtuBHbIM akToM HI'TY.

M30paHHble  OOydYaroLMMCSl  /IeKTUBHbIE  JUCLUMIUTUHBI  (MOZY/IH)  SIBJISFOTCS
00s13aTesTbHBIMU /17151 OCBOEHUSI.

N30paHHbie  oOydaromuMmcs  (akyJabTaTUBHBIE AWCHUIUIMHBL  (MOAY/IA)  SIBJISIOTCS
00s13aTesTbHBIMU /17151 OCBOEHUSI.

4.5. XapakTepHCTHKA COAepPKaHUA AUCLUIIIUH
Cojep>kaHve AUCLUIUVIMH (MoAy/ei), MpakTUK, TMPeAyCMOTPEeHHBIX yueOHbIM IJIaHOM,
oripefienisieTcsi TpeOOBaHMSIMA K pe3yjbTaraM OCBOeHHsI 00pa3oBaTesibHON TPOrpaMMbl
(xomneteHUysiMU). COOTBETCTBHE MEXK[Y XapaKTePUCTUKAMM 3TaroB OCBOEHWS] KOMITeTeHLIUH
(vHAVKaTOpamMy) Y 371eMeHTaMu oOpa3oBaresibHON MporpaMmbl (y4eOHBIMH TUCLIMTUIMHAMUA
(MopmyniMK) U MpakTHUKaMK) NpuBezieHo B [IprnoxeHuy.

I[Tpu nipoBeieHNH yueOHbIX 3aHATUH 00ecrieurMBaeTCsl pa3BUTHE Y 00yUaroIMXCs HAaBbIKOB
KOMaH/THOW paboThbl, ME)KTMYHOCTHON KOMMYHHUKAL[UH, TIPUHSITHS PEellleHH, TUIePCKUX KaueCTB
B COOTBeTCTBMM C YyHUBepcajbHbIMU KomrieteHLusiMH YK-1, YK-2, YK-3, YK-4. Ux
(dbopMUpOBaHHe OCYIIECTB/ISETCS Ha MEXIUCIMIUIMHAPHONM OCHOBe, BK/IIOUaoIlell B cels
MO/yJ/ibHble KYpCbl «OCHOBBI JTMUHOCTHOM M KOMMYHUKAaTUBHOWM KyJbTYyphl», «[Icuxonoruss u
TeXHOJIOTUY COLIMAIbHOTO B3aUMOJEUCTBUSI» U JIP.
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4.6. IlpumensieMble 00pa3oBaTe/IbHbIE TEXHOIOTUU

Onsi hopMUpOBaHMsI YHUBepCa/bHBIX, 001enpodeccoHaNbHBIX U TPodeCcCroHaMbHbBIX
KOMTIETEHI[UH, TIPeyCMOTPEHHBIX OCHOBHOW 00pa30BaTe/IbHOM TIPOTPAMMOM, pean3yrTCs
JIeKIIMOHHBIE, TTPAKTUYeCKUe 3aHATHs U 1abopaTopHbie paboThI.

[lpu opranm3aguu  00pa30BaTeNbHOTO  TpOLleCCa TIPUMEHSIFOTCS  aKTHBHbIE U
VHTEepaKTHBHbIE ()OPMbI TIPOBEZIEHUS 3aHSITUM.

KonkpeTHble BuzibI 00pa3oBaTe/ibHbIX TEXHOJOTUM OTpesiesieHbl B pabounx MporpaMmax
JVCLIUTUIVH.

YueOHBIM TIJIAHOM TIpeyCMOTpPEHa CaMOCTOsiTe/lbHasi paboTa CTY#eHTOB, KOTOpast
obecrieyeHa HeoOXOAWMBIMHA MeTOAMUECKHMH MaTephajiaMH, pasMelleHHbIMH B 3/IeKTPOHHOMN
nH(popMaLMoHHO-00pa3oBarensHOM cpege HI'TY.

4.7. IIpaKTHUYecKas MoAroToBKa 00yJyaronuxcs
[TpakTHueckast TOArOTOBKA 00yUaroIXCsi OpraHU30BaHa:

- TyTeM MpOBeJieHHs] MPaKTUUeCKUX 3aHSITUM, MPaKTUKYMOB, JlabopaTopHbIX pabor,
npe/lyCMaTpUBAIOIIMX ~ y4yacTHe OO0yyaloUMXCs B  BBINOJHEHHUM  OT/e/IbHBIX
3/1IeMeHTOB paboT, CBfi3aHHbIX C Oyaylel npodeccruoHanbHOM [1eSTeNbHOCThIO, M0
JUCLUMTIMHAM, (hopMUpYROIUM 001ienpodeccroHabHbBIe W TTPOGheCCHOHaIbHbIE
KOMTIeTeHL[UM y 00yuaromyxcs;

- TIpW TIPOBe/IeHNH TIPAKTHK, NMPeJyCMOTPEHHBIX YUeOHbIM I71aHOM 00pa3oBaTebHON
riporpamMbl OCHOBHBIE TIPOLIECChl XMMUYeCKUX IPOU3BOACTB [0 HarlpaB/eHHIo
nozaroroBku 18.03.02 DHepro- u pecypcocOeperarorye MpoLecchl B XUMHUEeCKOM
TeXHOJIOTUH, He(pTeXUMUU U OUOTeXHOJIOTHH.

4.8. Opranusanys NpakTHUK
[nisi AOCTV>KeHUs! TUIaHUPYeMbIX pe3y/bTaToB OCBOeHusi 00pa3oBaTe/bHOM MPOrpaMMBI
TIpe/lyCMaTpUBAKOTCS C/IeAYIOLMe [IPaKTUKU:

— YuebHasi: YueOHasi pakTHKa: HayYHO-UCCIe[joBaTeIbcKast pabora (rmosyueHue
TepBUYHBIX HABBIKOB HayYHO-MCCIIeZ0BaTeILCKON PaboThI),

— YueOHasi: YueOHasi MpaKTUKa: 03HAKOMUTeJIbHAs! MPaKTHUKa,

— IlpousBozcTBeHHas: I1pon3BoACTBeHHAs NTPAKTUKA: HAYUYHO-HUCCIe0BaTeIbCKast
pabora,

— IlpousBozcTBeHHas: I1pon3BoACTBeHHAs NTPAKTHUKA: MPeAJUATIZIOMHAs IPaKTHKA.

Tunbl, BUABI, CIOCO0BI U ()OPMBI NPOBE/JeHHUs MPAKTHK
Tabmura 4.7.1

Buppl ¥ TUNBI IPAKTHKHU Crnioco6b1 dopma

NpOBe/ieHUsI NpOBe/leHUsI

NMPaKTUKH NPaKTHKH

1| YuebHasg mpakTWKa: HayuyHO-HCC/Ie/ioBaresbckass paboTa | cranjpoHapHasi, JUCKpeTHast
(TTonyveHVe MePBUYHBIX HABBIKOB HAyUHO-UCC/IA0BATENbCKON | Bble3HAsI

paboThi)

2 | YuebHas IpakTHKa: 03HAKOMUTe/IbHask [IPAaKTUKa CTal[l0HapHas, JUCKpeTHast
BbIe3/Hast

3 | IlpousBoAcTBeHHas TpaKTHKA: HAy4YHO-MCC/Ie0BaTeNbCKasi | CTaljiOHapHasl, JVICKpeTHast
paborta BbIe3/HasI

4 | Ilpon3BoACTBeHHas! NTPaKTUKa: NpeJJUIJIOMHast IpaKTHKa CTal[l0HapHas, JUCKpeTHast
BbIe3/Hast
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Turel ¥ BUBI TIPAKTHK, a TAK)Ke MeCTa UX MPOBeJIeHHsI COOTBETCTBYIOT 00sacty, cdepe,
THITY 3a/ia4, 3afauaM 1 obbekram 171, yka3zaHHbIM B Tabs. 2.1.1.

B Buje UCK/IOUeHUs] MpaKTHMKa MOXXET MPOBOAWTHCS B CTPYKTYPHBIX TMOZpaseneHusix
HI'TY.

BbiOOp MecCT TMpOXOKZEHWs] TPAKTUK [/l JIML C OTPaHMUYEHHBIMH BO3MOXXHOCTSIMH
3/I0POBbsI TIPOM3BOAUTCS C YYeTOM COCTOSIHUSI 3[0pOBbsi OOyuaromiyxcss ¥ TpeOoBaHHU 1O
JOCTYTTHOCTH.

4.9. Bociutanue 00y4aromuxcsi
Bocnuranue oOyuaromyxcsi TpPU  OCBOEHMHM UMK 00pa3oBaTe/ibHOM TPOTrpPaMMBI
obpa3oBarenbHOM mporpaMMbl  OCHOBHBIE TIPOLIECCHI  XUMHUECKHUX TPOM3BO/ICTB 1o
Harpas/ieHHt0 1oAroToBku 18.03.02 DHepro- u pecypcocbeperaroiiyie porecchl B XMMHUe CKOU
TeXHOJIOTUH, He(pTeXUMUN U OMOTEXHOJIOTHUH OCYI[ECTB/ISIETCS B COOTBETCTBUU C YTBEPXK€HHOM
B HI'TY paboueii mporpaMMoii BOCITUTaHUS, KaJleHAAPHBIM TIJITAHOM BOCITATATe/IbHOM PaboThl U
WHBIMHU yueOHO-MeTo[uue CKUMH MaTepraiaMu.

5. YCJIOBUSA PEAJIM3AIINN OBPA3OBATEJ/IbHOM ITPOT PAMMBI

5.1. OfmecucreMHble TpeOOBaHHUSI K pPeaiM3aljii MPOrpaMMbl

HI'TY Ha 3akOHHOM OCHOBaHWM pacriojiaraeT MaTepUaJbHO-TeXHUYeCKUM obecrieueHruem
oOpa3oBarenlbHOM JieITeTbHOCTH  (TIOMEIeHUsIMU ¥ 000pyZOBaHWEM), COOTBETCTBYIOIIUM
JIeVCTBYIOLIMM TIPOTHBOTIOXKAapPHBIM TIpaBUiaM ¥ HOpMaM U 00eCrieuyrBarolUM TIPOBe/ieHre BCexX
BU/IOB  AUCLUIUVIMHADHOW W  MEXAUCLUIUVIMHADHOM  TOATOTOBKW, [/ peaju3aluu
oOpa3oBare/bHOM MPOrpaMMbl B COOTBETCTBUM C YUeOHBIM IJITAaHOM.

Kaxgpiii  oOyuvaroiuiics B TeueHWe Bcero Tmepuoja oOyueHuwss —obecrieueH
VHJVBU/lyaJlbHbIM  HEOrpPaHWYeHHbIM  JIOCTylIOM K  3/7IeKTPOHHOM  MH(OpMAalLMOHHO-
obpa3oBarelbHOM cpefie U3 /OO0 TOUKH, B KOTOPOM UMeeTCs IOCTYI K ceTh «VIHTepHeT», Kak
Ha Tepputopun HI'TY, Tak u BHe ee. YwioBus mjid (GYHKIHOHUPOBAHUS 3/IEKTPOHHOM
WH(pOPMaIMOHHO-00pa30BaTeTbHOM Cpe/ibl CO3/IaHbl, B TOM UKCJ/Ie, C UCIT0/Ib30BaHHEM PeCypCOB
VIHBIX OpraHu3aLui.

OnekTpoHHasi uWH(OpMaLMoHHO-00pa3oBarensHas cpefga HI'TY  (http:/www.nstu.ru/
sveden/eos) cooTBeTcTBYeT TpeboBanusM Pa3zgena IV ®T'OC BO.

5.2. MarepuanbHo-TeXHHYeCKOe W ydeDHO-MeTofHYecKoe obecrnieueHue
MPOrpaMmbI
O6pa3oBaTenbHasi MporpaMma peanu3yeTcsi B yueOHBIX ayAUTOPUSX AJisi TIPOBe|eHUs
yueOHBIX 3aHSTHM, OCHAIeHHbIX 000pyZOBaHWEM W TeXHUYECKWMMHU CpeCTBAaMU OOydeHus,
COCTaB KOTOPBIX OTpe/iesisieTcst B pabounx mporpaMMax AUCLIMIUIMH (MOy/el).

[TomerieHust fijii CaMOCTOSTETbHOM pabOThl 00yUaroIIMXCsl OCHAILeHbl KOMITbIOTEPHOM
TEeXHUKOW C BO3MOKHOCTBIO TMOAK/IIOUeHUs] K ceTH «VIHTepHeT» W obecrieueHrWeM [JOCTyTa B
57IeKTPOHHYIO ~ MH(pOpMariMoHHO-00pa3oBatenbHy0 cpegy HI'TY. [omyckaercs 3ameHa
00opy10BaHusI ero BUPTYyaIbHBIMU aHa/IOTaMH.

HI'TY obecrieueH HeOOXOAMMBIM  KOMIUIEKTOM  JIMIIEH3UOHHOTO U CBOOOIHO
pacIipoCTpaHsieMoro MporpaMMHOro obecrieueHusi, B TOM YHC/ie OTedyeCTBEeHHOTO TIPOU3BO/CTBA
(cocTaB ompeziesnisieTcst B pabounx NporpaMMax JUCLIATIIAH (MOZy/ieid) U MO/ IeXXUT 0OHOBJIEHHIO
1pY HeOOXOJUMOCTH).

s wucrionb30BaHusI B 00pa3oBaTe/lbHOM TIPOIL[eCCe TeuaTHBIX W3JaHWi BUOIMOTeuHbIM
¢oHJ, YKOMIJIEKTOBaH MeyaTHbIMU U3[aHUsIMU U3 pacueta He MeHee (0,25 3K3eMruisipa Kax0ro
W3 W3/laHUM, YKa3aHHBIX B pabouMX TMporpamMMax AWCLUTUIAH (MOZYyJiel), MpakTHK, Ha OJHOTO
oOyuarolerocst U3 4Mca Jinl, OJHOBPeMEeHHO OCBAMBAIOIIUX COOTBETCTBYIOLIYIO JUCLIUIIIMHY
(Mopy/ib), MPOXOSAIIMX COOTBETCTBYIOLYIO MPAKTHKY.
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OOGyuaromumcst  obecrieueH AoCTymn (yAajJeHHbIM [JOCTYI), B TOM UHC/Ie B CJIydae
TIPUMEHEHHsI 3/IeKTPOHHOTO OO0yueHMs], JUCTAHIIMOHHBIX OOpa3oBaTeNbHBIX TEXHOMOTHM, K
COBpeMeHHbIM TpodeccHOHaMbHBIM 0a3aM JaHHBIX W MH(MOPMALMOHHBIM  CIPAaBOYHBIM
CUCTeMaM, COCTaB KOTODBIX OIpefiesisieTcsi B paboumx TporpaMMax AUCHUIUVIMH (Moayneid) u
o6HOBnsieTCst (TIpU HEOOXOAUMOCTH).

OO6yuaroiiuecss 13 uucaa UHBAIWAOB U vl ¢ OB3 obecriedeHbl TeuaTHBIMU W (W)
3/IEKTPOHHBIMU 00pa30BaTe/lbHBIMUA pecypcamMu B popMax, a/[aliTUPOBAaHHBIX K OrpaHUUEHUSIM
WX 37I0POBBSI.

5.3. Kajpossle yc/10Bus peav3aniy IporpaMmbl

Peanu3aiusi mporpamMmbl OakasaBpuara obecrieyeHa IeAarorndyecKUuMu pabOTHUKaMU
HI'TY, a Takxe nuijamMu, NpUB/ieKaeMbIMU K peau3aliii porpamMmbl Ha UHbBIX YCIOBHSIX.

KBammdukauusi  mefarornyeckux  pabOTHMKOB — OTBeUaeT  KBa/TU(HUKALMOHHBIM
TpeGOBaHUsIM, YKa3aHHBIM B KBa/U(UKALMOHHBIX CIIPAaBOUHMKAaX W (W/K) MpodeCccuoHalIbHBIX
CTaHZapTax (Mpy HaJIMYUM).

He w™menee 60 TIpOLIEHTOB UWC/AEHHOCTA TeJaroruueckux pabotHukoB HI'TY,
yUYaCTBYIOLLMX B peajM3aliuM IIporpaMmbl, U Jivll, MpusiekaeMmbix HI'TY Kk peanusanuu
MporpaMMbl Ha MHBIX YCIOBUSAX (MCXOZs M3 KOJMYECTBA 3aMelljaeMblIX CTaBOK, IPUBEIEHHOIO K
1]eJIOUMC/IEHHBIM 3HaueHUsIM), BeyT HAy4YHYIO, yueOHO-MeTOoANYeCcKy o U (M/TH) MPaKTHUeCcKylo
paboTy, COOTBETCTBYIOIYO TIPOGUIIO MPerojaBaeMoi JUCITUTUIUHBI (MOIY/IS).

He w™meHee 5 TIPOLIEHTOB UYWCIEHHOCTU Tieflarornyeckux paborHukoB HI'TY,
yuaCTBYIOLLIMX B peanu3alud MporpaMMbl, W Jull, npuBiekaembix HI'TY k peanuzanmu
NIpOrpaMMbl Ha MHBIX YCIOBUAX (MCXOZs M3 KOJMYeCTBa 3aMelljaeMblX CTaBOK, NTPUBEEHHOIO K
L[eJIOUMC/IEHHbIM 3HaueHUsiM), SIBJISIFOTCS PYKOBOAWUTENSIMH UM (WIM) pPabOTHUKAaMU HHBIX
OpraHusalii, OCYLIeCTB/SIOLIMMUA TPYZOBYHO [esiTeJIbHOCTh B TMpodeccuoHaNbHOU cdepe,
COOTBETCTBYIOLEN MPOQeCcCUOHaNbHOW [esITeIbHOCTH, K KOTOPDOM TOTOBSITCSI BBIMTYCKHHKU
(umeroT cTaxk paboThI B JaHHOM TpoeCcCOHAMBbHOU cdepe He MeHee 3 JIeT).

He menee 60 TIPOLIEHTOB UHCIEHHOCTH Tieflarormueckux pabotHukoB HI'TY wu jur,
TIpUBJIeKaeMbIX K oOpa3oBatenbHOW fesiteibHOCTA B HI'TY Ha WHBIX yCIOBUSIX (MCXOAs w3
KO/IMUeCTBa 3aMellaeMbIX CTaBOK, IIPUBEJEHHOIO K LIeJIOYUC/AEHHBIM 3HaueHUsIM), UMEeIOT
yUeHyI0 CTereHb (B TOM UMCJie YYeHYHO CTeleHb, [0JyYeHHYH0 B MHOCTPaHHOM TOCY[apCTBe U
ripu3HaBaemyto B Poccutickoit ®esiepalium) u (Uiv) yueHoe 3BaHUe (B TOM YKC/ie yUeHOe 3BaHue,
TI0JIly4YeHHOe B MHOCTPaHHOM I'OCyZapCTBe U Npr3HaBaeMoe B Poccuiickon Pepepaum).

5.4. duHaHCOBBIE YC/I0BHSA pea/M3aliy NporpaMmabl
duHaHCcoBoe  obecrieyeHue — peanu3alidd  [porpaMMbl  OakanaBpuaTta  [JOJ/DKHO
OCYIIeCTBIATECS B O00beMe He HIDKe 3HaueHWi 0a30BbIX HOPMAaTHMBOB 3aTpaT Ha OKasaHWUe
roCy/lapCTBeHHBIX YCIYT T0 peasnu3aliuv obpa3oBaTe/bHBIX TIPOrPaMM BhICIIEro oOpa3oBaHuUs -
nporpaMM 0OakasaBpyMata ¥ 3HaueHWH KOPPEKTHUPYHOUMX Ko3(duimeHToB K 06a30BbIM

HOpMaTHBaM 3aTpart, orpe/enseMbix MuHobpHayku Poccum.

6. OIIEHKA KAUECTBA OBPA30BATEJ/IbHOU JEATE/IFHOCTHU U
IIOAIOTOBKHN OBYYAROIINXCHA

6.1 KauecTBo 00pa3oBaTe/IbHOM /IeATE/TbHOCTH U MOATOTOBKH 00yUJaromuXcs
KauectBo 00Opa3oBare/ibHOM [esITeIbHOCTH U TIOATOTOBKHM 00YYaroIIyXCsi 10 MPOrpaMMe
orpe/ie/isieTCsl B paMKax:
- CUCTeMbl BHYTpeHHel OL|eHKH;
- CUCTeMbl BHELIHEN OL|eHKHU.
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6.2 Cucrema BHyTpeHHell OLIeHKH KauecTBa

CucTeMa BHYTPeHHeH OIleHKU KaueCTBa BK/I0YaeT B ceOst:

- PerynspHYI0 BHYTPEHHIOIO OLIeHKy KaueCTBa 0O0pa3oBaTelbHOW [IesiTeTbHOCTH
TIOATOTOBKM 0OyYaroluxcs 1o rporpamMme 0OakajaBpuaTa C TpuB/iedeHHeM paboroparenieii u
() ux oObeJUHEHWM, WHBIX OPUAWYECKMX W (WiM) GU3NUeCKUX ML, BK/IHOYas
nefjlarornyeckux paborHukos HI'TY;

- eXerojHoe aHKeTHpOBaHHe OO0ydJaromuxcsi C Lelbl0  OLeHWBaHUS  YCJIOBUH,
COZlep)KaHusi, OpraHM3al[MuM M KadecTBa 00Opa3oBaTe/bHOTO TIpoliecca B LIeJIOM U OTAeIbHbBIX
OUCLMIUIMH (MOZJY/Iel) W TpPakKTHK, pe3y/bTaTbl KOTOPOrO pacCMaTpUBarOTCsS Ha 3ace/laHusixX
BbIMyCKarollel Kadepsl, YueHoro CoBeTa (paky/nbTeTa U SIBJASIOTCS OJHUM W3 OCHOBAHWUW [i/si
BHeceHus u3MmeHeHH B OTTOIT B paMKax ee e>KeroJHOro 0OHOB/IEHUS C yUETOM Pa3BUTHSI HayKH,
KYJIbTYPbI, 5KOHOMUKH, TEXHUKH, TEXHOJIOTHI U COLIUA/IbHOU Cephl.

6.3 CucreMa BHellIHeH OIleHKH KauyecTBa

CucTeMa BHellIHel OLIeHKU KaueCTBa BKJ/IFOUAeT B CeOst:

- TOCYJApCTBEHHYIO aKKpeguTaluio obpa3oBaTesibHON mporpaMmbl 18.03.02 Juepro- u
pecypcocOeperatomiye TMpoIecckl B XAMHUECKOM TEeXHOIOTHH, HeQTeXUMUM U OHOTEXHOJIOTHH,
HarpaB/ieHHOCTb  (Mpoguib): OCHOBHbIE MPOLIECCHI  XUMHYECKHUX TPOM3BOACTB C  L[€JIBIO
TIOATBEP>KEHUsI COOTBETCTBUsI 00pa30BaTe/IbHOM [1esTe/IbHOCTH T0 TporpaMMe TpeOOBaHUSM
®I'OC BO c yuetom cootBetcTBytolei [TOOTI.

7. OCOBEHHOCTH PEAJTM3AIIIM OBPA30OBATE/TbHO¥ ITIPOT' PAMMBI
I/II UTHBAJIW/IOB 1 JIUL] C OTPAHUYEHHBIMM BO3MOXXHOCTSIMU
37I0POBBSI

[lpy Ha/mMuM¥ B KOHTHHreHTe OOydJaromuxcsi 1o oOpa3oBaTesbHOM Iporpamme
VHBaJIWJOB W JIML] C OrpaHUYEHHbIMA BO3MOXHOCTSIMH 3710pOBbs (#anee — OB3)
oOpa3oBarte/ibHasi IpOrpamMMa aIalTUPYeTCsi C Y4eToM 0COObIX 00pa3oBaTe/IbHBIX TIOTpeOHOCTeH
00yyJaroIxcs.

[Tpu oOyueHMr TI0 MHAMBUIYATbHOMY yueOHOMY IylaHy WHBa/IUAOB M yini ¢ OB3 cpok
rosyyeHus: 00pa3oBaHUsSI MOXKET OBbITh yBesMUeH 10 WX 3asiB/ieHWI0 He Oosee yeM Ha 1 rof 10
CPaBHEHHIO CO CPOKOM TIOJy4eHUsi 00pa30BaHMsl, yCTAaHOBJIEHHBIM [/ COOTBETCTBYIOLIEH
dbopMbI 00yUeHUsI.

O6bem miporpamMmbl 0OakajaBpuata 3a OAWH Yy4eOHbIM Tof TpU OOyueHWH TIO
WH/IMBU/yaJIbHOMY TIJIaHy BHE 3aBUCHUMOCTH OT )OpMbI 00yueHUsI He MOXKET COCTaBJIsITh Oosee
70 3.e.

HI'TY npepocraBasier uHBaauzam u auiiam ¢ OB3 (Mo ux 3asiBleHUI0) BO3MOYKHOCTD
oOyueHUs1 TI0 TIporpamMMe OakajaBpuUaTa, YUMTBIBAKOIIEH OCOOEHHOCTH WX TMCHXO(pHU3MUECKOTO
Pa3BUTHS, WHAVBH/YaJbHBIX BO3MOXKHOCTeH U, TpU HeobOxomumocTH, obecreunBaroieit
KOPPEKLIMIO HapyLlUeHW Pa3BUTHS U COLMA/IbHYIO aZlanTal[ii0 yKa3aHHbBIX JIUL].

[Tpu ucrnonbp30BaHUM (HOPMBI UHK/TFO3UBHOTO OOyUeHUsI COCTaB/seTCs MHIUBHUyaTbHast
nporpamMma COTIPOBOKZAEHHsI 00pa30oBaTe/TbHOM JieaTeIbHOCTH CTYJeHTa.

NupuBuayanbHas mnporpaMma COTMPOBOXKZAEHHsI 00pa3oBaTe/ibHOW — [/1esiTe/TbHOCTH
CTyZleHTa MOXKeT BK/IHOYaTh

- COTNPOBOX/|eHWe JIeK[IMOHHbIX U TIPaKTHUeCKWX 3aHATHUN TMpsMbIM M 0OpaTHBIM
NepeBO/IOM Ha PyCCKUM »KeCTOBBIM SI3bIK (/151 CTY€HTOB C HapyILIeHUsIMU C/TyXa);

- TIOCellleHue TPYIIOBbIX U UHAUBUYaIbHbBIX 3aHSITUM C TICUXO0JIOTOM;

- OpraHM3allMOHHO-TIe[laroruueckoe,  TICUXO0JIOTO-Tiefjlaroruueckoe,  MpoguIakTHyeCcKu-
03[]0pOBUTENIbHOE, COLIMaIbHOe COTIPOBOXKEeHUsT yuebHOro Tiporiecca.

OOyuaroruecs: U3 uncaa UHBaMUAOB U vl ¢ OB3 10/mDKHBI 00ecrieueHbl MeUYaTHBIMA U
(uM) 2MEeKTPOHHBIMK  0Opa3oBaTe/ibHBIMKU —pecypcamMd B (opmax, afanTHPOBAHHBIX K
OrpaHUYeHUsIM UX 3[0POBbSI.
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Ins vnBamuaoB U mn, ¢ OB3 ycTaHoOB/eH 0COOBIN TIOPSJOK OCBOEHHS JUCIUIUIAH
(Mopyneit) 1o (¢uU3UUECKOW KyIbType U CIOPTy C YYeTOM COCTOSHUSI WX 3[0POBbs, B
COOTBETCTBHHM C ycTaHOB/IeHHbIM B HI'TY Ilopsinkom mpoBefieHHs U1 00bEMOM ITOTOTOBKH 10
(bu3nUeckol Ky/lbType 1o MporpaMMaM OakajlaBpuaTa W MporpaMmaM CrieldaauTeTa pyu OYHO-
3a0uHOM W 3a0uHOM (opMax oOyueHWs, MPU COUETAaHWM pa3IMUHBIX (OpPM O0yueHus, MpHU
ocBoenuu OIT nHBanugamu u JIOB3.
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INPWIOXEHUE

CooTBeTCTBHE MeX/]y HHUKAaTOPaMH JOCTI)KeHHs KOMIIeTeHIUH U 3/1leMeHTaMH
oOpa3oBare/IbHOM MPOrpamMMsbl (y4eOHBIMH AUCHHUIUIHHAMH (MOJY/IAMH) H NPAKTHKAMH)

Koz
KOMIIeTeH-
JR15151

WHpukaTop

Jucyunaunbl (Modynu) obszamenbHOU uacmu

MHocTpaHHbIN A3BIK

YK-1 YK-1.1. 3HaeT npuHLMIBL cO0pa, 0TOopa U 06001IeHNsT MHPOPMALHH.

YK-4 YK-4.1. 3HaeT nuTepaTypHY0 (hopMy U QYHKIMOHA/IBHbIE CTU/IM TOCYAAPCTBEHHOTO (PYCCKOro)
13bIKa, OCHOBBI YCTHOM Y IIMCbMeHHOI KOMMYHMKaLMY Ha roCy/japCTBEHHOM (PYCCKOM)
MHOCTPAaHHOM(BIX) si3bIKe(ax).

YK-4 YK-4.2. Ymeet BeIpakaTb CBOM MBIC/I Ha TOCYZlJapCTBEHHOM (PYCCKOM) ¥ MHOCTPaHHOM(BIX) sSI3bIKax
B /1e/IOBOM OOIeHHH.

YK-4 YK-4.3. VImeeT npakTA4YeCKUM OMBIT COCTaB/IeHHMS] TEKCTOB Ha rOCYy/lapCTBEHHOM (PYyCCKOM) U
VHOCTPaHHOM(bIX) S13bIKaX, OIBIT ITepeBo/ia TeKCTOB C MHOCTPAHHOTO(bIX) s3bIKa(0B) Ha
TOCyZlapCTBEHHBIN (PYyCCKUiA), OTIBIT TOBOPEHHs Ha TOCYIapCTBEHHOM (PyCCKOM) ¥ MHOCTPaHHOM(BIX)
SA3bIKAX.

ITpaBoBeeHU

YK-2 YK-2.1. 3HaeT HeoOX0UMEIe /7 OCYILeCTB/IeHHUs TIPo(deCCHOHANBEHOM AesITeTbHOCTH TIPABOBLIe
HODMBL.

YK-11 YK-11.1. 3HaeT CyLIHOCTb KOPPYILMU, SKCTPeMH3Ma U TeppOpU3Ma, UX BpeJ, /ISl TUUYHOCTH,
ob11iecTBa U roCcy[,apcTBa; pOCCHICKYIO MOUTUKY U 3aKOHOZATEe/IBCTBO 110 TIPOTHBO/EHCTBHUIO
KOPPYTLVH, 5KCTPEMHU3MY U TeEPPOPH3MY; OCO3HaeT OTBeTCTBEHHOCTD 33 TEPPOPHUCTHYUECKHE,
5KCTPEMHCTCKHE /IefiCTBUSI M KOPPYIILMOHHBIE PABOHAPYLIEHUS!.

YK-11 YK-11.2. BelpakaeT HeTeplMMOe OTHOLLIEeHUE K NPOsSIBIeHUIM KOPPYIILMY, 3KCTpeMusMa U

Teppopur3Ma U HpOTI/IBO,E[eI‘/JICTBYET UM B HpOCbeCCHOHa}'II:HOﬁ AeATe/IbHOCTH.

Wctopus Poccun

YK-5 YK-5.1. 3HaeT oCHOBHbIe KaTeropur ¢puaocoduu, 3aKOHbI HCTOPUUYECKOTO Pa3BUTHSI, OCHOBBI
ME)KKY/bTYPHON KOMMYHHKALMY, TIPOSIB/IsSIET YBaKUTEIbHOE U Oepe)kKHOe OTHOLIEHHE K
HMCTOpPUYECKOMY HacleUI0 U KYJIETYPHBIM TPaJULIUSIM.

YK-5 YK-5.3. VImMeeT npakTH4eCKHi OMBIT aHa/mM3a (Gprnocodckux, UCTOpUYeCcKUX (HakToB, Pa3sBUTHS

KY/IBTYDBI, FOCYAapCTBEHHOCTH M COLMA/IBHO-TIOJIUTHYE CKUX SIBJIEHWH, CO3HATe/IbHO BBIOWpaeT
LIeHHOCTHbIE OPUEHTUPhI U FPaKJaHCKYIO TO3ULMIO.

MaremMaTHueCcKHH aHa/IN3

OIIK-2 OIIK-2.1. 3HaeT Maremaruueckue, pusnueckre, GU3NKO-XUMHUUYeCKre U XUMUUeCKHe MeTOAbI,
TIpUMeHsieMble ISl pellleHus 3a/iad B 00/1aCTH XUMIYeCKOHM TeXHOIOTH, He(hTeXUMUH U
O1OTEXHOJIOTHH.

OIIK-2 OIIK-2.3. YmeeT pelars CTaH/japTHbIe TPo¢eCcCHoHaIbHbBIE 3a1aui C IPUMeHeHHeM

€CTeCTBeHHOHAYYHbBIX U 0OLIeN)KEeHEPHBIX 3HAHUI, METOI0B MaTEMATHUECKOTO aHain3a u
MOJE/IMPOBAHMUS; YMEeT IIPUMEHSITh MaTeMaTUUYeCKHUit armapar U COBpeMeHHbIe HH(POPMALIOHHbIE
TEXHOJIOTHH [IJIs1 CO3AaHUsl MaTeMaTHUeCKUX MOJIeIel XMMUKO-TEXHOIOTUYECKHUX OObEKTOB U
000CHOBBIBaTh BEIOOP PACUETHON MOJIE/TH.

JIuneliHas anaredpa

OIIK-2 OIIK-2.1. 3HaeT Maremaruueckue, pusnueckre, (U3NKO-XUMHUUeCKre U XUMUUeCKHe MeTOAbI,
TIpYMeHsieMble /1JIs1 pellleHus 3aZiad B 00/1aCTH XUMUYeCKOM TeXHOIOTHH, He(hTeXUMHUU 1
OUOTEXHOIOTHH.

OIIK-2 OIIK-2.3. YmMeeT peliats CTaHJapTHLIe MPodeCcCOHaIbHBIe 3a/laul C TpUMeHeHneM
€CTeCTBeHHOHAYUHbIX U 00IleMH)KeHepHbIX 3HaHHUH, METOA0B MaTeMaTU4yeCKOro aHam3a u
MOJZIe/TMPOBAHMS; yMeeT IMPUMeHSTh MaTeMaTUyeCcKUi anrapar v CoBpeMeHHbIe HH(OpMaIjioHHbIe
TEeXHOJIOTHH [|JIsl CO3AaHUsI MaTeMaTHueCKUX MOJIeIell XMMUKO-TeXHOIOTUYEeCKUX OObEKTOB U
000CHOBBIBaTh BBIOOP pacueTHON MOJe/H.

Dunocodus

YK-1 YK-1.1. 3HaeT npuHLMIIBI c6opa, 0TO0pa U 06001IeHNsT MH)OPMALIHH.

YK-1 YK-1.2. YMeeT COOTHOCHUTE pa3HOPOZHBIE SIBJIEHHUS Y CHCTEMaTH3UPOBaTh MX B PaMKax W30paHHBIX
BUJOB TpodecCrOHATBHOMN J1esTe/IbHOCTH.

YK-1 YK-1.3. ImeeT npakTU4eCKWii OMbIT paboThbl ¢ THPOPMALIMOHHBIMYA KCTOUHUKAMH,
VH(QOPMALMOHHBIMY TeXHOJIOTHSIMH, OTILIT HAYYHOTO ITOUCKA, CO3aHMsI HAYYHbIX TeKCTOB.

YK-5 YK-5.1. 3HaeT 0CHOBHbIe KaTeropur ¢puaocoduu, 3aKOHbI HCTOPUUYECKOTO Pa3BUTHSI, OCHOBBI

MEeKKY/IbTYPHOW KOMMYHHUKALMH, TIPOSIB/ISIeT YB)KUTE/IBHOE M Oepe’KHOe OTHOLIEeHHE K
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HWCTOPUYECKOMY Hac/e[JuI0 Y KyJIbTYPHBIM TPaJULIASIM.

YK-5

YK-5.3. ImMeeT npakTH4eCKHil ONBIT aHa/mM3a (Gprnocodckux, UCTOpUdYecKrX (HakToB, Pa3BUTHS
Ky/IbTYpBl, TOCYAapPCTBEHHOCTH U COLIMA/IbHO-TIOJIMTUYECKUX SIBMIEHNH, CO3HATe/IbHO BhIOMpaeT
1L|eHHOCTHbIe OPUEHTUPbI U IPK/JAHCKYIO TTO3ULIUIO.

WNudopmanyioHHbIe TEXHO/JIOTHH M 0CHOBBI POrPaMMHPOBaHHS

YK-1 YK-1.1. 3HaeT npuHLmIEL cO0pa, oTOopa U 06001IeHNsT MHPOPMALHH.

YK-1 YK-1.3. ImeeT nipakTU4eCKHi OMbIT paboThl ¢ THPOPMALIMOHHBIMYA KCTOUHUKAMH,
VH(OPMAaLMOHHbIMY TeXHOJIOTHSIMH, OIBIT HAYYHOIO NTOUCKA, CO3/IaHUsI HAayYHBIX TEeKCTOB.

Dusnka

YK-1 YK-1.2. ¥MeeT COOTHOCUTH Pa3HOPOAHbIE SIBJIEHUS M CUCTEMATU3UPOBATh UX B PaMKaX H30paHHbBIX
BH/I0B ITPOhe CCHOHATBHOM JlesTe/TbHOCTH.

OIIK-2 OIIK-2.1. 3HaeT MaTremMaruueckue, pusnueckre, (prU3NKO-XUMUYeCcKUe U XUMUUeCKHe MeTO/bI,

TIpUMeEHsIeMBbIe [I/Is PelIeHus 3a/iad B 00/1aCTH XMMIUeCKOM TeXHOIOTHH, He(hTeXUMUHN 1
OUOTEeXHOJIOTUM.

be3onacHOCTH JXKHU3HeAeATe/IbHOCTH

YK-8 YK-8.1. 3HaeT 0CHOBBI H@30TAaCHOCTH KU3HE/IeSITeTIbHOCTH, UIMEET TIpe/ICTaBIeHHe 0 Criocobax
co371aHus 6e30MacHbBIX YCI0BUH, 00€CTIeUHBAIOIUX YCTOHUHBOE Pa3BUTHe 0O0ILecTBa B
nipodeCCHOHATBPHON ¥ TIOBCEJHEBHOM JIeATeIbHOCTH Y COXpaHeHHe PUPOAHON Cpefpl.

YK-8 YK-8.2. YMmeeT rnpuMeHsTh B TIpoeCCHOHATBHOM 1 TIOBCeAHEBHOM eATeIbHOCTH MeTOZbI 3alliUThI
OT OTacHOCTel, B TOM YKCJie IIPY yrpo3e U BOSHUKHOBEHUY Upe3BbIUaliHbIX CUTYallil U BOEHHBIX
KOH(IUKTOB, U criocoObl 0becreueHus 6e30MacHbIX YCJIOBHN KU3HEeATeTbHOCTH.

YK-8 YK-8.3. BriajieeT HaBbIKaMH OKa3aHUsi [1ePBOM MIOMOIIM TIOCTPa/IaBIIMM.

OIIK-3 OTIIK-3.1. 3HaeT JelCTBYOLIYIO CUCTEMY HOPMAaTHBHO-TIPABOBBIX aKTOB, B TOM UHCJIE B 00/1aCTH

SKOHOMMKHU U 3KOJIOI'UH, H606XO,ELI/IMBIX /1 OCYyIIe CTB/IeHUA HpOCl)ECCPIOH&J'ILHOﬁ AedATe/IbHOCTH.

OCHOBBI leOEKTHOﬁ AeATe/IbHOCTH

YK-1 YK-1.1. 3HaeT npuHIMIB c60pa, 0TOOpa U 06001IeHHsT MHPOPMALHH.

YK-2 YK-2.2. Y™Meet omnpesieiiTh KPyT 33/lau B paMKax U30paHHbBIX BUJOB MPOGheCCHOHATBLHON
[ZlesITeIbHOCTH, TJIAHUPOBAaTh COOCTBEHHYIO /1eSITeIbHOCTh UCXO/(S1 U3 UMEIOIINXCS PeCypCOB;
COOTHOCHTB TJIaBHOE ¥ BTOPOCTETIeHHOe, pelllaTh M0CTaB/IeHHble 33/jaul B paMKax N30paHHbBIX BH/OB
rpodhe CCUOHAILHOU JesTeNbHOCTH.

YK-3 YK-3.1. 3HaeT pa3nuuHble MPUEMBI U CITOCOOBI COIMAMU3aly JIMYHOCTH U COLIMATBHOTO
B3aUMO/eNCTBUSI.

YK-3 YK-3.2. YMeeT CTPOUTh OTHOLLIEHUsI C OKPY)KAIOLLUMU JIFOLbMU, C KOJIJIeraMHu.

YK-3 YK-3.3. ImMeeT nipakTH4eCKHi1 OTBIT yYacTHsI B KOMaHHOU paboTe, B COLJMAIbHBIX MTPOEKTaX,
pacripefiesieHusi posieli B yC/I0BUSIX KOMaHZHOTO B3aMO/IeCTBUSI.

YK-6 YK-6.1. 3HaeT 0CHOBHbIe TIPUHLIUIBI CAMOBOCITUTAHKS M CaMO00pa30BaHusl, MPOodeCCHOHATBHOTO U
JIMYHOCTHOTO Pa3BUTHsI, UCXO/sI U3 3TArlOB KADhEPHOT0 POCTa U TpeOOBaHUH pPbIHKA TPY/A.

YK-6 YK-6.2. YMeeT MiaHAPOBaTh CBOe pabouee BpeMsi U BpeMs I/l CAaMOPa3BUTHS, (POPMY/IMPOBATh LIe/TH
JIMYHOCTHOTO U Mpode CCUOHATBHOTO Pa3BUTUS U YCIOBUSI UX [JOCTH)KEHUS], NCXOAs U3 TeHJeHLIH
pa3BuTHsi 00/1acTH NpodeCCUOHAIBHOU fIesITeNIbHOCTH, WHMBU/Ya/TbHO-TMYHOCTHBIX 0COOEHHOCTEMH.

YK-9 YK-9.1. VimeeT 1nipefcTaB/ieHre O MPUHLIUIAX YHHUBEPCAJIbHOIO [Jv3aiiHa A1l UCTO/b30BaHUsI B
COLMaIbHON ¥ nipodecCrOHaNbHON cdepax.

YK-9 YK-9.2. Bnageet ocHOBaMU KOMMYHHKALIMY C JIML[@AMU C OTPaHUYeHHBIMU BO3MO)KHOCTSIMU 3,0POBbSI
Y UTHBJIMIHOCTBIO C YYeTOM HO30JIOTHH.

YK-10 YK-10.2. [IpuMeHsieT MeTO/bl JIMYHOTO SKOHOMHUECKOTO U ((MHAHCOBOTO TI/TAHUPOBAHUS /151
JOCTIPKEHUsT TeKYIIMX M JOTOCPOYHBIX (PMHAHCOBBIX Iie/iel, NCIIo/b3yeT (HMHAHCOBbIe
VHCTPYMEHTHI IJIs1 yTIPaB/IeHus] TMYHbIMU (PUHAHCAMU (JIMYHBIM OFO/)KeTOM), KOHTPOIUPYET
COOCTBEHHbBIE SKOHOMUYECKHEe U (MHAHCOBLIE PUCKH.

MarepuanoBefeHue

OIIK-1 OIIK-1.5. BriaieeT MeToziaMy TIPOBEZI€HHSI aHAIM3a ChIPhsi, MaTeprasioB ¥ TOTOBOM MPOAYKLIUH,
OCYILIeCTB/IEHUSI OLIeHKU pe3y/IbTaToB aHa/IM3a.

OIIK-2 OIIK-2.1. 3HaeT MaremaTuueckue, pusnueckre, (prU3NKo-XxUMUYeCKUe U XUMUUeCKIe MeTO/bI,

TpUMeHsieMblIe /IS PellieHus 3a/iad B 00/1aCTH XUMUUeCKON TeXHOIOTHU, He(hTeXUMUU U
OUOTEeXHOJIOTUM.

OcHOBBI pocc

HIICKOH rocylapCTBeHHOCTH

YK-1

YK-1.2. YMeeT COOTHOCUTb Pa3HOPOZHbIE SIBJIEHUS M CUCTeMaTH3UPOBaTh UX B PaMKax U30paHHbIX
BHU/IOB PO()e CCHOHA/TBHOM J1esSITe/TbHOCTH.

YK-5 YK-5.1. 3HaeT ocHOBHbIe KaTeropur ¢puaocodun, 3aKOHbI HCTOPUUYECKOTO Pa3BUTHSI, OCHOBBI
ME>KKY/IbTYPHOM KOMMYHHUKALIWH, TIPOSIBIISIET YBAXKUTE/IbHOE U Oepe)KHOe OTHOIIEeHHE K
HMCTOpPUYECKOMY Hacle[UI0 U KYJIbTYPHBIM TPaJULIUSIM.

YK-5 YK-5.2. YMeeT BeCTH KOMMYHUKALIMIO C TIPEJICTaBUTE/ISIMI MHBIX HAl[MOHALHOCTeH 1 KoH(beCCuii ¢
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CoOMoeHNeM STHUECKUX U MEXKKY/IbTYPHBIX HOPM, JeMOHCTPUPYET TOJIePAHTHOE BOCIIPHUSITHE
COLMA/IbHBIX U KY/JBTYPHBIX Pa3/IMuMii.

YK-5 YK-5.3. VimeeT npakThuecKui onbIT aHaiu3a ¢punocoCcKux, MCTOpUUeCKUX (PaKTOB, Pa3BUTHS
Ky/IBTYPBbl, FOCYAapPCTBEHHOCTH U COLIMA/IbHO-TIOJIMTUYECKUX SBIEHNH, CO3HATe/IbHO BbIOMpaeT
1{eHHOCTHbIE OPHEHTUPHI U TPAXKJAHCKYI0 TIO3ULIUIO.

Heoprannuyeckas XuMMusi

OIIK-1 OIIK-1.1. 3HaeT OCHOBEI CTPOEHHS BeLL[eCTBa, IPUPObl XUMUYeCKOU CBSI3U U CBOMCTBA pa3UYHbIX
K/IaCCOB XMMMUECKUX 3/IEMEHTOB, COe/IUHEHUH, BellleCTB U MaTepuarsoB.

OIIK-1 OITK-1.3. YMeeT UCMOMb30BaTh 3HAHUS O CTPOEHUHU BeIlleCTBa U TIPUPO/ie XUMHUUEeCKOW CBSI3U

Pa3/IMYHBIX XUMHYEeCKHUX COe,Z[I/IHEHI/Iﬁ [J1s1 TIOHUMaHUSA CBOICTB MaTepurasioB U MeXaHH3MOB
XUMHUUYECKHUX TMPOLECCOB, MPOTEKALIINX B OKPY>XKAIOIleEM MHDe.

Opraﬂnqecxaﬂ XUMHUA

OIIK-1 OIIK-1.1. 3HaeT OCHOBBI CTPOEHHUsI BellleCTBa, MPUPOZbI XUMUYECKOH CBSI3U U CBOMCTBA Pa3/IMUHbBIX
K/IaCCOB XUMMUECKUX 3/IeMEHTOB, COe/IMHEHHH, BelljeCTB U MaTepHaroB.
OIIK-1 OIIK-1.3. YMeeT Ucnob30BaTh 3HaHUS O CTPOEHUH BellleCcTBa U IIPHUPOJie XUMUUEeCKON CBSI3U

Pa3/IMUHBIX XUMUYeCKUX COeJUHeHUH /I/1s1 TOHUMaHUsI CBOMCTB MaTepraloB U MeXaHH3MOB
XUMHUEeCKHX MPOLIeCCOB, MPOTEKAIOIMX B OKPY)KAIOIleM MHUpe.

dusnueckas XUMHUA

OIIK-1 OIIK-1.2. 3HaeT MeXaHU3MbI ¥ 3aKOHOMEPHOCTH MPOTeKaHUsI XUMHUUYeCKUX peakLvi, IPOUCXOISINX
B TEXHOJIOTMYeCKUX MPOoLieccax U OKpy’KarolleM MUpe B paMKax Npo(eCcCUOHANbHOMN /1esITeIbHOCTH.
OIIK-1 OITK-1.4. YMmeeT u3yuaTb U aHAIM3UPOBATh CBEIEHUS O MEXaHHU3MaX XUMHUUeCKUX PeaKIi,

TIPOUCXOASAIINX B TEXHOMIOTMYeCKHUX MPOLieccax C y4eToM 0COOeHHOCTeH XUMUUeCKHX 3/IeMEHTOB U
HX COeJVHeHUH, BelljeCTB ¥ MaTepyasioB C Lie/Ibi0 IOHMMaHUs OKPY’KaloIlero Myupa U siBleHui
TIPYUPO/BI TIPY TIPOBE/IEHUH HayUHO-KMCC/Ie10BaTeIbCKUX paboT U pellieHnH 3a/1au B
npodeCCHOHALHOM JlesiTeTbHOCTH.

AHa/TMTHYeCKass XUMHUSA

OIIK-1 OIIK-1.3. ¥YMeeT UCMo/b30BaTh 3HaHWsSI O CTPOEHUH BelljeCTBa U MPUPOo/ie XUMUUYEeCKOU CBS3U
Pa3MUHbIX XUMUAUEeCKUX COeUHEHUN [ijisi IOHUMaHUsI CBOMCTB MaTepUaioB U MeXaHU3MOB
XMMHUYECKUX MPOLeCCOB, MPOTEKAILIMX B OKPY)KarOLeM MHUpe.

OIIK-2 OIIK-2.1. 3HaeT MaTremaruueckue, pusnueckre, (U3NKO-XUMUUeCKre U XUMUUeCKHe MeTOAbI,

MpUMeHsIeMbIe [/ PelIeHHs 3a/ad B 00/1aCTH XMMIUeCKOM TeXHOIOIMH, He(hTeXUMUHN 1
OUOTEeXHOJIOTUM.

DU3UKO-XMMHUYeCKHe MeTO/ibl aHa/IM3a

OIIK-1 OIIK-1.5. BriazieeT MeToziaMM TIPOBEeZIEHUsI aHa/M3a ChIphsi, MaTepyasioB U TOTOBOM MPOAYKLIMH,
OCYILeCTB/IeHHUs OLIeHKU pe3yJIbTaToB aHa/Iu3a.
OIlK-2 OIIK-2.1. 3HaeT MareMaTHueCcKue, pusnueckre, (GU3NKO-XUMUUeCKHE U XUMUUECKHE METO/bI,

TIPUMEHsIeMBbIe /151 PellieHust 33/iad B 00/1aCTH XMMHUeCKOM TeXHOTOTUH, HehTeXUMUK 1
OHOTEeXHOJIOTUH.

KonnougHass xumus

OIIK-1 OIIK-1.1. 3HaeT OCHOBBI CTPOEHHS BeIL[eCTBa, IPUPO/bl XUMUYeCKOU CBSI3U U CBOMCTBA pa3UyHbIX
K/IaCCOB XMUMMUECKUX 3/1IeMEHTOB, COe/IMHEHHH, BellleCTB U MaTepHuarsoB.
OIIK-2 OIIK-2.2. YMeeT pellaTb XUMUKO-TeXHOJIOTHUECKUe 3a/laul C UCTMO0/Ib30BaHNeM MaTeMaTHue CKUX,

Cl)I/I3I/I‘JECKI/IX n Cl)I/I3I/IKO-XI/IMI/I‘{ECKI/IX MEeTO/JOB.

XHUMHA 3/IeMeHTOB

OIIK-1 OIIK-1.1. 3HaeT OCHOBBI CTPOEHHUS BellleCTBa, MPUPO/bl XUMUYECKOH CBSI3U U CBOMCTBA Pa3/IMUHbIX
K/IACCOB XUMHUECKHX IeMEHTOB, COeJIMHEHNH, BeIlleCTB M MaTepHasioB.
OIIK-1 OITK-1.2. 3HaeT MexaHU3MbI ¥ 3aKOHOMEPHOCTH MPOTEeKaHUSI XUMUUeCKUX peaki[ii, MPOUCXO/SAIIUX

B TEXHOJIOTHYECKUX TIpOLIeCCdX U OKPYXKAKOIeM MHDeE B paMKdX HPOQJECCHOHBHBHOﬁ AeATe/IbHOCTHU.

IIporiecchbl U anmaparbl XUMHYECKOH TEXHOIOTHH

OIIK-2

OIIK-2.1. 3HaeT Maremaruueckue, pusnueckre, GU3NKO-XUMHUUYeCKre U XUMUUeCKHe MeTO/bI,
TIPUMEHsIEMBIE /sl PEIlleHHsT 3a/iad B 00/1aCTH XUMHUUEeCKOH TEXHOIOTHH, He(TeXUMUN U
OMOTEeXHOJIOTUH.

OIIK-2

OIIK-2.2. YmeeT pematb XMMHUKO-TEXHOJIOTUECKHE 33/lauM C CT0/Ib30BaHNEM MaTeMaTHyeCKHX,
¢$u3nuecKux U PU3MKO-XMMHUYECKHUX METO/[0B.

IIporpamMMHB!

1€ CpeacTBa HpO(i)ECCHOHaﬂLHOﬁ AeATEe/TbHOCTH

OIIK-2

OIIK-2.3. ¥YMeeT pelllaTh CTaHJapTHBIe MpodeccroHabHbIe 3alauM C TPUMeHeHneM
€CTeCTBEeHHOHAYYHBIX U OOIIEUH)KeHEePHBIX 3HAHUM, METO/IOB MaTeMAaTUUECKOr0 aHa/k3a U
MOJIe/TUPOBAHNSI; yYMeeT IMPUMeHSTh MaTeMaTHueCKU arrapaT ¥ COBpeMeHHbIe HH(OpMallOHHbIe
TeXHOJIOTHH I/l CO3/IaHMsI MaTeMaTHueCKUX MoJie/lell XMMHUKO-TeXHO/IOTHYeCKUX 00BeKTOB U
000CHOBBIBaTh BEIOOP PACUETHOM MOJIE/H.

OIIK-4

OIIK-4.1. 3HaeT IpUHLMIILI paboThl COBpeMeHHbIX HH()OPMALMOHHBIX TEXHOJIOTHH U MPOrPAMMHBIX
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CpeAiCTB, B TOM UMCJ/Ie OT€UeCTBEHHOI'0 IIPOM3BOACTBA.

OIIK-4 OIIK-4.2. YmMeeT nIpyMeHSTh COBpeMeHHbIe MH()OPMaIIOHHO-KOMMYHHKALMOHHbIE TEXHOJIOTUH U
NIpOrpaMMHbIe CPeJICTBA A/ PellieHus 3a/a4 Ipode CCHOHANIBHON /1esTe/IbHOCTH € COOMoseHneM
HOPM HMH(OpPMAaLMOHHOH 6e30I1aCHOCTH.

OIIK-6 OTIIK-6.1. 3HaeT IpUHLIMIILI paboThl COBPeMeHHBIX HH()OPMALIMOHHBIX TEXHOIOTHH U MPOrPAMMHBIX
CpeJCTB, B TOM UKCJ/Ie OTeYeCTBEHHOTO ITPOU3BO/ICTBA.

OIIK-6 OIIK-6.2. YMeeT NpUMeHsITh COBpeMeHHbIe HH(OPMaL[OHHO-KOMMYHHUKALIMOHHbIE TEXHOIOTUU U
TIporpaMMHbIe CpeJiCTBa A/ pellieHus 3a/a4 Ipode CCUOHANTBHOM /iesTe/IbHOCTH € COOMosieHneM
HOPM MH(OpMaLMOHHOW 6e30MmacHOCTH.

XuMH4yeckKue peakTopbl

OIIK-2 OIIK-2.1. 3HaeT MaremaTuueckue, pusnueckre, (prU3NKO-XxUMUYeCKUe U XUMUUeCKIe MeTOAbI,
TIpUMeHsieMble [J151 pellleHys 3a/iau B 00/71aCTH XUMUUeCKOM TeXHOIOrUY, He(hTeXUMUH U
OUOTEXHOJIOTHH.

OIIK-2 OIIK-2.2. YMeeT pellaTb XUMUKO-TeXHOJIOTHUECKUe 33/lauy C UCMO0/Ib30BaHUeM MaTeMaThue CKUX,

Cl)I/IBI/I‘IECKI/IX )41 Cl)I/IBI/IKO-XI/IMI/I‘IECKI/IX MeTOJOB.

Oﬁl.l.laﬂ XUMHYeCKasa TeEXHO/I0Irus

OIIK-1 OIIK-1.5. BriaieeT MeToziaMy TIPOBEeZI€HHSI aHAIM3a ChIPhsi, MaTeprasioB ¥ TOTOBOM MPOAYKLIUH,
OCYILIeCTB/IEHUSI OLIeHKH Pe3y/IbTaTOB aHa/Iu3a.

OIIK-2 OIIK-2.1. 3HaeT MaremaTuueckue, pusnueckre, (pU3NKo-XxUMUYeCKUe U XUMUUeCKUe MeTO/bI,
TIpUMeHsieMble [JIs1 pellleHys 3a/iau B 00/1aCTH XUMHUUeCKOM TeXHOIOrUy, He(hTeXUMUH U
OUOTEXHOJIOTHH.

OIIK-3 OIIK-3.2. YmeeT HCII0Mb30BaTh JeHCTBYIOIIME HOPMaTHBHbIE NTPABOBbIe aKThl M TEXHUYECKYHO
JIOKYMeHTAaLMIO NIPY pellleHnH 3afiad NpodeCCUOHaIbHON [esTelbHOCTH.

MNuxeHepHas rpaduka

OIIK-2 OIIK-2.3. YmeerT pemars CTaHapTHbIe TpodeccHoHaIbHbBIe 3a7aui C IPUMeHeHHeM

€CTEeCTBeHHOHAYYHbBIX U 0OLIENKEHEPHBIX 3HAHKI, METOAOB MaTEMATHUECKOTO aHaIn3a u
MO/Ie/TUPOBAHUsI; yMeeT IIPUMEeHSTh MaTeMaTHueCKUH ammapaT ¥ COBpeMeHHbIe HH(OPMAaIOHHBIe
TEXHOJIOTHH [IJIsl CO3[laHUsI MaTeMaTHUeCKUX MO/JIeIel XUMUKO-TEXHOIOTUECKHUX 0OBEKTOB U
000CHOBBIBaTh BEIOOP pacueTHON MOZe/H.

OCHOBBI IHYHOCTHON M KOMMYHHMKATHBHOH KY/IBTYPbI (MOAY/1b): Ky/IbTypa HayuHOMH U 1e/1I0BOH peun

YK-1

YK-1.3. VIMmeeT NpakTU4YeCKUH OMBIT PabOThI ¢ MH(OPMAIIMOHHBIMUA HCTOUHUKAMU,
VMHGMOPMAIMOHHBIMU TEXHOJIOTHSIMH, OTTBIT HAYYHOT'O MOMCKA, CO3/IaHUsT HAYUHBIX TEKCTOB.

YK-4

YK-4.1. 3Haet repatypHyto popmy U GyHKLIMOHANIBHBIE CTUIA TOCYAaPCTBEHHOTO (PyCCKOro)
SI3bIKA, OCHOBBI YCTHOM ¥ MMCbMEHHO KOMMYHUKAL[U Ha TOCYZAPCTBEHHOM (PYCCKOM)
MHOCTPaHHOM(BIX) si3bIKe(ax).

YK-4

YK-4.2. YMeeT BbIpaKaThb CBOW MBIC/TH Ha TOCYJAPCTBEHHOM (PYCCKOM) M MIHOCTPaHHOM(bIX) SI3bIKAX
B /1eJIOBOM OOI[eHHH.

YK-4

YK-4.3. ImeeT npakTH4eCKHi1 ONbIT COCTaB/IeHHsI TEKCTOB Ha roCy/japCTBeHHOM (PYCCKOM) U
HMHOCTPaHHOM(BIX) S13bIKaX, OMbIT [1epeBO/ja TEKCTOB C MHOCTPAHHOTO(bIX) 3bIKa(0OB) Ha
rOCy/lapCTBEHHBIN (PyCCKUI), OTBIT TOBOPEHHS Ha FOCY/lapCTBEHHOM (PyCCKOM) ¥ MHOCTPaHHOM(bIX)
SI3bIKAX.

YK-5

YK-5.2. YMmeeT BeCTH KOMMYHUKALIMIO C TIPeJCTaBUTE/ISIMU UHBIX HaL[MOHATBbHOCTeH 1 KoHbeccuii ¢
co0mroieHNeM 3THUeCKUX U MEeXXKY/IBTYPHBIX HODM, ZIEMOHCTPHUPYET TOJIePaHTHOE BOCTIPUSTHE
COLMA/IBHBIX U KY/BETYPHBIX pa3/IMumnii.

OCHOBBI THYHOCTHON ¥ KOMMYHHKATHBHOU KyJbTypsI (Moaynb): Kysibrypa u INUHOCTD

YK-3

YK-3.1. 3HaeT pa3/iuuHbie PUEMBI U CIIOCOOBI COLMATU3ALMN JIMUHOCTH U COLIMA/TBHOTO
B3alMOJIEMCTBUS.

YK-5

YK-5.1. 3HaeT 0CHOBHbIe KaTeropuy puaocoduu, 3aKOHbI UCTOPUUECKOTO Pa3BUTHSI, OCHOBBI
MEXKY/IbTyPHOW KOMMYHHUKALVH, TIPOSIB/ISIeT yB)KUTE/IbHOE 1 Oepe)KHOe OTHOLIeHHE K
VICTOPUUECKOMY HacC/eIdI0 U KY/IbTYpPHBIM TPaJIuLUsIM.

YK-5

YK-5.2. YMeeT BeCTH KOMMYHHKALMIO C TTPeACTaBUTE/ISIMA MHBIX HAllMOHANMBHOCTEN W KOH(eCCHii ¢
COOMI0EHUEM STHUECKUX U MEXKKYJ/IBTYPHBIX HOPM, IEMOHCTPUDPYET TOJIEPAHTHOE BOCIIPUSITHE
COLIMA/IbHBIX U KY/JIBTYPHBIX Pa3INumil.

YK-5

YK-5.3. VimeeT npakThuecKui ONbIT aHaiu3a ¢punocodCKux, UCTOpHUUeCKUX (PaKToB, Pa3BUTHS
KY/IBTYDbI, FOCYAapPCTBEHHOCTU M COLIMAIBHO-TIOJIUTUYE CKUX SIBJIEHWH, CO3HATeIbHO BbIOWpaeT
1[eHHOCTHBIE OPHEHTUPHI 1 TPAXK/JAHCKYIO TIO3UIUIO.

Jucyunaunbl (Modyau) uacmu, popmupyemoli yuacmHukamu 0bpazoeamenbHbiXx OMHoWeHuUll

J/IeKTPOTeXH

HWKd H TPOMBIIIIVIEHHAA 3JIEKTPDOHUKA

IIK-4.B/HA

TIK-4.B/HA.3. YMeeT uCoib30BaTh TEXHUYECKHUE CPeJCTBA /151 U3MepeHus lapaMeTpoB TpoLiecca,
aHa/IM3UPOBATh M0/yUeHHbIe JaHHble ¥ [IPUHUMATh pellleHHs] Ha OCHOBe pe3y/bTaToB M3MepeHUil B
obsiact mpodecCcoHATBHOM JlesiTe/IbHOCTH; 000CHOBBIBATh BbIOOD 000DPY/I0BaHMSI C YUETOM
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TeXHOJIOTHYe CKHUX yCJ'IOBI/Iﬁ W CBOMCTB XUMUYECKUX 3/IEMEHTOB, COE,Z[I/IHEHI/Iﬁ ¥ MaTepuaoB Ha UX
OCHOBe.

ITK-5.B/HA

[TK-5.B/HA.2. ¥YMeeT 11laHUPOBATh Y MPOBOAUTH YKCIIEPUMEHTHI, 00pabaTbiBaTh U
VHTEepIIPeTUPOBaTh UX pe3y/IbTaThl MeTOJaMHU MaTeMaTHuecKoro U CTaTUCTUUeCKOro aHaiusa C
WICII0/Ib30BaHNEeM CIeL{Ma/IM3MPOBAaHHBIX MTAKeTOB KOMITbIOTEPHBIX TIPOIPaMM; TIPeSCTaB/IsATh
pe3y/bTaThl UCC/Ie/JOBAaHUM B BH/Ie OTYETOB, CTaTel U Mpe3eHTaluH.

IIpuxknapHas

MeXdHHKa

ITK-4.B/HA

ITK-4.B/HA.3. YMmeeT ucnosib30BaTh TEXHUYECKUE CPeZCTBA [/ U3MepeHUs TapaMeTpoB MpoLjecca,
aHa/TM3UPOBATh TI0/TyUeHHbIe /JaHHbIe ¥ IPUHUMATh pellieHHst Ha OCHOBE Pe3y/IbTaTOB N3MePeHH B
obsactu podecCcUoHaTBHOM /IesITeTbHOCTH; 000CHOBBLIBATh BBIOOD 000PY/I0BaHUS C YUETOM
TeXHOJIOTUUEeCKUX YCIOBUI U CBOWCTB XUMUUECKHX 3/IEMEHTOB, COeZJMHEHUM 1 MaTepHasioB Ha UX
OCHOBe.

ITK-5.B/HA

[TK-5.B/HA.2. YMeeT 1/1aHUPOBATh U MPOBOAWTD 3KCIIEPUMEHTHI, 00pabaThiBaTh 1
VHTEepIIPeTUPOBaTh UX pe3y/bTaThl MeTOJaM1 MaTeMaTHuecKoro U CTaTUCTUUeCKOro aHasu3a C
WCNO/b30BaHUEM CIIeLiManr31pPOBaHHbIX NTaKeTOB KOMITbIOTEPHBIX NTPOrpaMM; IIpeZCTaBsITh
pe3y/bTaThl UCC/AeJOBaHUM B BUJIe OTYETOB, CTaTel U Npe3eHTallH.

TEOPETI/I'-IECKPIE H TeXHO0/IOrH4eCKHe 0CHOBBI HE(l)TEXI/lMl/IqECKI/lX IpOU3BOJACTB

IMK-1.B/HA | TIK-1.B/HA.2. ¥YMeeT aHamM3UpoOBaTh JeSITeIbHOCTh MPeATIPUSTUN 1 OpraHr3aliil MpoduIbHON
OTpac/Iv CBOEro peruoHa.
IMK-3.B/HA | TIK-3.B/HA.1. 3HaeT 0CHOBHble UCTOYHHUKU U METOABI I10/yueHHs HayUHO-TeXHUUECKOI

MH(OpPMaLMK B 00/1aCTH TEOPETUYECKOUN U MPUKJIA[HON XMUMHUH, SHEPTO- U PecypcocheperkeHus B
XAMUYeCKOM TeXHOJIOTHUH, He(TeXUMUH M OHOTEXHOJIOTHH.

IlOHO]lHI/lTEHBHLIE IJIaBbI NMPOL[€CCOB U allldpdToB XUMHUYECKOH TeXHO/I0TrHH!

MMK-3.B/HA | TIK-3.B/HA.1. 3HaeT 0CHOBHbIe UCTOYHUKHU ¥ METO/IbI M0JIyUYeHH sl HayYHO-TeXHUUe CKOM
MH(OpPMaLMK B 00/1aCTH TEOPETUYECKOUN U MPUKJIAJHON XUMHUH, SHEPTO- U PecypcocheperkeHus B
XUMHUECKOUM TEXHOJIOTUH, HePTEXUMUU U OMOTEXHOJIOTHH.

[IK-4.B/HA | TIK-4.B/HA.2. ¥YMeeT NpoBOJUTH MOZeJIMPOBaHME MIPOLIECCOB C UCTIO/Ib30BaHUEM

CIeNYaTU3UPOBaHHOTO TIPOrPAMMHOr0 00€eCIeueHus], @ TAKXKE OCYLLECTB/ISTh TEXHOJIOTHUE CKU
niporjecc ¢ coburofieHreM BCexX perviaMeHTOB U CTaH/[apTOB.

OCHOBBI 3Hepro- U pecypcocbepexeHnsi B XUMHUYECKOW TeXHOJIOTMH, He()TEXHMHH M OMOTEXHO/IOTMH

IMK-3.B/HA | TIK-3.B/HA.2. YMmeeT aHaM31pOBaTh, 00pabaThiBaTh ¥ CUCTEMATU3UPOBATh JTUTEPATYPHbIE JAHHBIE
OTeyeCTBEHHOTO U 3apy0eXXHOr0 OmbITa M 0(OPMIISITh TIOJTyUeHHbBIe pe3y/IbTaThl B BU/Ie TIpe3eHTalHH,
Hay4HO-TEXHUUECKHUX OTUETOB, CTaTell U JOK/a/|0B HAa HAYYHO-TIPAKTUYECKUX MEepOTIPUSITHUSIX.

IMK-4.B/HA | TIK-4.B/HA.1. 3HaeT NpUHLMIIbI MO/IETUPOBAHUSI HEPTO- U PeCypcocOeperaroiux mpoLeccoB B

XUMUYECKOU TEXHOIOTHH, He(PTEXUMUK 1 OMOTEXHOIOTHH, a TAK)KE TIOHUMAET OCHOBBI
periaMeHTalyy TEXHOIOTMYeCKUX MPOLeCCOB; 3HaeT OCHOBHBIE TEXHUUECKUE CPe/ICTBA IS
M3MepeHHsI TapaMeTPOB MPOLecca, CBOUCTB ChIPbsl ¥ IPOAYKLMH.

Koppo3us u 3

dIIIMTd MdTEPHUA/IOB 0T KOPpPO3UH

IIK-4.B/HA

TIK-4.B/HA.3. YMeeT uCnoib30BaTh TEXHUYECKHUE CPeJCTBa J/1s1 U3MepeHus lapaMeTpoB IpoLiecca,
aHa/M3UPOBAaTh MOJ/yUeHHble JaHHbIe U IPUHUMATh pellieHusl Ha OCHOBe pe3y/ibTaTOB U3MepeHUl B
obsacty mpodecCcOHABHOM JIesITeNTbHOCTH; 000CHOBLIBATh BBIOOD 000DPY/I0BaHMUS C YUETOM
TeXHOJIOTUUEeCKUX YCIOBUI U CBOWCTB XUMHUUECKUX 3/IEMEHTOB, COeZMHEeHUM U MaTepHaioB Ha UX
OCHOBe.

HpOMbIIJ.UIEHHaH 3K0J/10rus

ITK-4.B/HA

[TK-4.B/HA.1. 3HaeT NpPUHIMITLEI MO/IEIMPOBAHUSI HEPTO- U PecypcocOeperaroiyx mpoLeccoB B
XMMUYeCKOM TeXHO/IOTHH, He(hTeXUMUM M OOTEXHOIOT Y, a TakKe TIOHUMaeT OCHOBBI
periaMeHTalMd TeXHOJIOTMYeCKUX TIPOLIeCCOB; 3HaeT OCHOBHBIE TEXHUUECKUe CpefiCTBa /IS
V3MepeHusi I1apaMeTpPOB IPOLIecca, CBOMCTB ChIPhsi U MPOAYKLIMH.

Cucrembl YIIpaB/I€eHUA XUMHUKO-TEXHO/JIOTHYEeCKMMH IIporeccaMmu

ITK-4.B/HA

ITK-4.B/HA.3. ¥YMmeeT 1CI10/1b30BaTh TEXHUUECKHUe CPeJiCTBa /Il U3MepeHHs [TlapaMeTpoB [poLiecca,
aHa/IM3VpOBATh MOTyUeHHbIe JaHHbIe ¥ IPUHAMATH pellleHus] Ha OCHOBe Pe3y/bTaToB U3MepeHHi B
ob6sactu podecCcUoHaIBHOM /IesITeTbHOCTH; 000CHOBBLIBATh BBIOOD 000PY/I0BAHUS C YUETOM
TeXHOJIOTMYeCKUX YCI0BUM U CBOMCTB XMMHUUECKUX 3/1IeMEeHTOB, COeIMHEHUH U MaTepuaioB Ha UX
OCHOBe.

JlucyuniuHbl

(modyau) uacmu, popmupyemoli yuacmHukamu obpazosamesbHblx OMHoWeHull, no 8blbopy cniydeHma

JlonosIHUTE/IbHBIE [7IaBbI HeTexuMuu

ITK-4.B/HA

ITK-4.B/HA.3. YMmeeT 1CI10/1b30BaTh TEXHUUECKUe CPeJiCTBa /Il U3MepeHHs [TapaMeTpoB [poLiecca,
aHa/IM3MpoBaTh MOyUeHHble JaHHble U IPUHMAMATh pellleH!sI Ha OCHOBe pe3y/bTaToB U3MepeHHUl B
ob6sactu podecCcUoHaIBHOM /IesITeTbHOCTH; 000CHOBBLIBATH BBIOOD 000PY/I0BAHUS C YUETOM
TeXHOJIOTMYeCKUX yC/I0BUMA M CBONCTB XUMUUYECKUX /IEMEHTOB, COeJUHEHHU U MaTeprasioB Ha UX
OCHOBe.
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OCHOBBI C03aHNA YITIEPOAHBIX MaTepUasIoB

IIK-4.B/HA

MMK-4.B/HA.1. 3HaeT npUHLUIILI MOZIe/IMPOBAHUS SHEPrO- U pecypcocOeperaroiiyx rmpoieccos B
XUMHUUECKOHM TEXHOJIOTUH, HeTEXUMUN U OMOTEXHOJIOTUH, a TaK)Ke TIOHUMaeT OCHOBBI
periaMeHTaLy TeXHOJI0rMYeCKUX MPOLIeCCOB; 3HaeT OCHOBHbIE TeXHUUECKUe CpeJCTBa /IS
Vi3MepeHusi [1apaMeTpPOB IPOLIeCCca, CBOMCTB ChIPbsi M MPOAYKLIMH.

I/IHCTPyMEHTaﬂbHBIE MeTO/Abl aHA/IN3a

ITK-5.B/HA

[TK-5.B/HA.2. ¥YMeeT 1y1laHUPOBATh U MPOBOAUTH YKCIIEPUMEHTHI, 00pabaTbiBaTh U
VHTEepIIPeTUPOBaTh UX pe3y/IbTaThl MeTOJaMHU MaTeMaTiuecKoro U CTaTUCTUUeCKOro aHaiusa C
WICII0/Ib30BaHNEeM CIeL{Ma/IM3MPOBaHHBIX MAKeTOB KOMITbIOTEPHBIX TIPOIPaMM; TIPeJCTaB/IsATh
pe3y/bTaThl UCC/Ie/JOBAaHUM B BH/Ie OTYETOB, CTaTel U Mpe3eHTaluH.

Cl'lEI.[l/IafleLIe I/1daBbI GHOOPFaHI/l‘IECKOﬁ XUMHHU

IIK-5.B/HA

ITK-5.B/HA.2. YMeeT IIaHUPOBATh U MTPOBOMTE SKCIIEPUMEHTHI, 00pabaThIBaTh U
WHTEPIPeTUPOBATh UX Pe3y/IbTaThl METOJAMU MaTeMaTH4eCKOr0 ¥ CTaTUCTUUECKOTO aHa/Ir3a C
WCTO/Ib30BaHUEM CTIeLldai3UPOBaHHbBIX TTAKeTOB KOMITBIOTEPHBIX MTPOTPaMM; TIPeACTaBIsITh
pe3y/bTaThl UCC/AeJ0BaHUM B BU/le OTYETOB, CTaTell U Mpe3eHTaluH.

PacuéT u npo

E€KTHPOBAHUE oﬁopynonam/m XUMHUYECKHUX ITPOU3BOJACTB

ITK-5.B/HA

ITK-5.B/HA.1. 3HaeT MeTozpl cOOpa, 06pabOTKHU 1 aHa/M3a SKCIIepHUMEeHTaTbHBIX JaHHBIX C
HCII0/Ib30BAHHEM MaTeMaTHyeCKUX M CTAaTUCTUUEeCKUX METOZOB aHa/IM3a; METOAbI ITPeCTaBIeHHs 1
WHTEPIPETALMK Pe3Y/IBTaTOB UCC/Ie/IOBAaHHH.

OﬁopyAOBaHne U OCHOBBI IIPOEKTUPOBAHUA NMPOU3BOACTB XUMHUUYECKHX ITPOAYKTOB

ITK-5.B/HA

ITK-5.B/HA.1. 3HaeT MeTozp! cO0pa, 06pabOTKHU 1 aHaM3a SKCIIepHUMEeHTaTbHBIX JaHHBIX C
HCII0/Ib30BAHHEM MaTeMaTHUyeCKUX M CTAaTUCTUUEeCKUX METOZIOB aHa/IM3a; METOAbI [IPeCTABIeHHs 1
WHTEpIPEeTALMK Pe3Y/IBTaTOB UCC/Ie/I0BAaHHH.

DU3NKO-XUMHYECKHEe 0CHOBBI HAHOTeXHO0/I0THH

[MK-5.B/HA | TIK-5.B/HA.2. ¥MeeT mI1aHUPOBaTh U MPOBOJWTE SKCIIEPUMEHTHI, 006pabaThiBaTh U
VHTEepIIPeTUPOBaTh UX pe3y/bTaThl MeTOJaM{ MaTeMaTHueCcKoro U CTaTUCTUUeCKOro aHasiu3a C
WCMO/b30BaHUEM CTieLiar31pPOBaHHbIX NTaKeTOB KOMITbIOTEPHBIX NTPOrpaMM; IIPeZCTaBsITh
pe3ysbTaThl UCC/AeJ0BaHUM B BU/Ie OTYETOB, CTaTell U pe3eHTallu.

MakpokHHeTHKa XMMHUYeCKHX IIPOIeCCOB U pacyeT PeaKToOpoOB

[TK-5.B/HA | TIK-5.B/HA.2. ¥MeeT M1aHUPOBaTh U MPOBOJWTE SKCIIEPUMEHTHI, 06pabaThiBaTh U

VHTEpITPeTHPOBATh UX Pe3y/IbTaThl MeTOJaMU MaTeMaTHueCKoro ¥ CTaTUCTHUEeCKOro aHaiu3a C
WICII0/Ib30BaHNEeM CTeL[Ma/IM3UPOBaHHBIX MAaKeTOB KOMITbIOTEPHBIX TIPOTPaMM; TIPeCTaB/IsATh
pe3y/bTaThl MCC/IeJOBAaHUM B BH/Ie OTUETOB, CTaTel U Mpe3eHTaluH.

IIpoeKkTHpOBaHUe NPOIECCOB U aNlIapaToB XUMHYECKOH TeXHOI0THU

IIK-4.B/HA

[TK-4.B/HA.3. YMmeeT ucnosib30BaTh TEXHUYECKUE CPeZCTBA /11 U3MepeHUs TapaMeTpoB MpoLiecca,
aHa/IM3UPOBATh M0/yueHHbIe JaHHbIe ¥ [IPUHUMATh pellleHHs] Ha OCHOBe pe3y/bTaToB M3MepeHUil B
obsactu podecCcUoHABHOM /IesITeNIbHOCTH; 000CHOBBLIBATh BbIOOD 000DPY/I0BaHMUS C YUETOM
TeXHOJIOTUUEeCKUX YC/IOBUI U CBOWCTB XUMHUUECKUX 3/IEMEHTOB, COeMHEHUM U MaTepHaioB Ha UX
OCHOBe.

TexHosioruue

CKoe 000py/ioBaHHe

ITK-4.B/HA

[TK-4.B/HA.3. ¥YMeeT 1CI10/1b30BaTh TEXHUUECKHUE CPeJICTBA [1JI1 M3MepeHHs [TapaMeTpoB MpoLiecca,
aHa/IM31poBaTh MOTyUeHHble JaHHble U IPUHMAMATh pellleHus] Ha OCHOBe pe3ysbTaToB U3MepeHuit B
obnactu ipotecCHOHABLHOMN [leATeBHOCTH; 000CHOBBIBAaTH BEIOOP 0060PY/I0BaHUS C yUeTOM
TeXHOJIOTUUEeCKUX YCI0BUM U CBOWCTB XUMUUECKUX /IEMEHTOB, COeZJMHEHUM 1 MaTepraoB Ha UX
OCHOBe.

He’rpannunonm)le nepcneKTUBHBIE MPOIECChI M dlllldPAThI XUMHUYECKON TeXHOJIOTHH

ITIK-3.B/HA

ITK-3.B/HA.3. YMeeT NpOBOAUTD MOUCK UH(POPMALIVK B 3€KTPOHHO-OMOIMOTEUHBIX CUCTEMAX U
JPYI'UX HayKOMeTpHUue CKMX CUCTeMax 110 TeMaTHUKe UCC/IeOBaHuUs.

XHMHKO-TeXHO/I0THUeCKHe NPOoLecChl ¥ anmnaparbl CMeXHBIX 0Tpac/iel

IMK-3.B/HA | TIK-3.B/HA.3. YMeeT npoBOJUTh MOWUCK WH(GOPMALIUH B 3/1EKTPOHHO-OMOIMOTEUHBIX CUCTEMAX U
JPYTHX HayKOMeTpUUeCKUX CUCTeMax I0 TeMaTHUKe UCC/ae[j0BaHusl.

MeTtpoJiorusi, CTaHAAPTU3AMSA U cepTHHUKALHSA

[IK-4.B/HA | IIK-4.B/HA.3. ¥YmeeT 1cI1o/b30BaTh TeXHUUECKHUE CPeJICTBA /1JIs M3MepeHHs TapaMeTpoB MpoLiecca,

aHa/IM3MpoBaTh MOTyUeHHble JaHHble ¥ IPUHMAMATh pellleHus] Ha OCHOBe pe3y/bTaToB U3MepeHuit B
obnactu ipoteCCHOHABLHOMN [leATeBHOCTH; 000CHOBBIBAaTE BEIOOP 000PY/I0BaHUS C yUeTOM
TeXHOJIOTHYeCKUX YCI0BHUMA M CBOWCTB XMMHUECKHX /1eMEeHTOB, COeJMHeHNH 1 MaTeprasioB Ha UX
OCHOBe.

CucreMmbl HCKYCCTBEHHOI'0 MHTE/1/IEKTd U MAIlIMHHOE Oﬁy‘IEHI/Ie

IIK-4.B/HA

TIK-4.B/HA.3. YMeeT uCnonb30BaTh TEXHUYECKHUE CPeJCTBa /151 U3MepeHus llapaMeTpOB IpoLiecca,
aHa/IM3UPOBAaTh MOJyUeHHbIe JaHHbIe U IPUHUMATh pellieHusl Ha OCHOBe pe3y/ibTaTOB U3MepeHHH B
obsiact mpodecCOHAIBHOM JlesiTe/TbHOCTH; 000CHOBBLIBATh BBIOOD 000DPY/I0BaHMSI C YUETOM
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TeXHOJIOTHYe CKHUX yCJ'IOBI/Iﬁ W CBOMCTB XUMUYECKUX 3/IEMEHTOB, COE,Z[I/IHEHI/Iﬁ ¥ MaTepuaoB Ha UX
OCHOBe.

Jucyunaunbl (Modyau) uacmu, popmupyemoli yuacmHukamu 0bpazosamesbHbIX OMHOWeHUil

JKOHOMMKA ¥ yIIpaB/ieHHe MPOU3BOJCTBEHHBIMH CHCTeMaMu (MOAy/Ib): JKOHOMHKA MpeANpPUSITHS

YK-2 YK-2.3. CniocobeH MpUHUMATh ONTUMabHbIe SKOHOMHUUECKYE U YTIPaBIeHYeCKUe PelleH s, NCXOsT
13 MMEIOIMXCSI PeCYPCOB M OTPaHHYEHHUH.

YK-10 YK-10.1. [ToHuMaeT 0CHOBbI (DYHKIIMOHUPOBAHUSI XO3SHCTBYIOIIUX CyOBEKTOB, DETY/IMPOBAaHUS U
yIIpaB/leHus UX [esTelbHOCThIO; ClIocobeH IprHUMAaTh 060CHOBaHHbBIE S5KOHOMUUECKYe pellleHUs B
PAa3/IMUHBIX 00/1aCTSIX KU3HeIesTeNbHOCTH.

IMK-1.B/HA | TIK-1.B/HA.1. NmeeT nipesicTaBieHre 06 0COOEHHOCTAX PerrOHALHOIO PA3BUTHS U 3HAET
creMUKy phIHKA TpyZa B 06s1acTy npodecCcOHAIbHOM J1edTe/IbHOCTH.

IMK-2.B/HA | TIK-2.B/HA.1. YMeTb onpefie/isiTh Mpo0/1eMy 1 CIoCoObI ee pelieHwtst B TIPOEKTE.

DKOHOMMKA U yHpaB/ieHHe MPON3BOACTBeHHBIMU CHCTeMaMH (MOAY/Ib): YHpaB/ieHHe NIPOU3BOACTBeHHBIMU

cHCTeMaMH

YK-2 YK-2.3. CnocobeH NMpUHUMATh ONTUMAaJTbHbIE 9KOHOMUUECKUE U yTIPAB/IeHYeCKUe PellIeH s, UCXOAs
13 UMEIOIMXCsl PeCYPCOB 1 OrpaHUYeHHUH.

YK-10 YK-10.1. [ToHUMaeT 0CHOBBI ()YHKLIMOHUPOBAHUS XO3SIMCTBYIOLIMX CYObEKTOB, PEry/IMpOBaHus U
yIIpaB/ieHusI UX JeATelIbHOCTBIO0; CTIOCOOeH IPUHUMATh 000CHOBaHHBIE SKOHOMUYECKVe PeLIeH!Us B
Pa3MUHbIX 06/1aCTsIX )KU3HeesTeNbHOCTH.

IMK-1.B/HA | TIK-1.B/HA.1. NmeeT nipesicTaBneHre 06 0COOEHHOCTSAX PerrOHANIBLHOTO Pa3BUTHS U 3HAET
crierGUKy pPbIHKA TPy B 061acTy nmpodeccroHaIbHOM JIeATe/TbHOCTH.

IMK-2.B/HA | TIK-2.B/HA.1. ¥YmeTb oripefie/isTh npobiemMy 1 CocoObl ee pelieHusi B IPOEKTe.

®u3nyeckas Ky/JabTypa H criopT (Mofy/ib): dusnueckas Ky/1bTypa H CIOPT

YK-7 YK-7.1. 3HaeT 0CHOBBI 310pPOBOTO 00pa3a >KU3HHU, 30pPOBbecOeperaroIx TeXHOTOTHH, (ru3nyeCcKon
KY/IBTYPBI.

YK-7 YK-7.2. YMeeT BBINOIHATD KOMIUTEKC (PU3KY/IBTYPHBIX YIIPa’KHEHUH.

YK-7 YK-7.3. VimeeT npakThueCcKUi ONbIT 3aHATHH (r3UyecKoil KyabTypOH.

Jucyunaumbl (Modynu) obszamenbHOU uacmu

dusnyeckas KyJbTypa U ciopT (MoAy/b): Pusnueckas KyJbTypa

YK-7 YK-7.1. 3HaeT 0CHOBBI 30POBOr0 06pa3a >KU3HH, 3A0POBheCOEPEraroLUX TEXHOIOT UM, (U3nUeCKor
KY/IBTYPBIL.

YK-7 YK-7.2. YMeeT BbIIONHATE KOMILIEKC (DH3KY/IBTYPHBIX YIIPayKHEHUH.

YK-7 YK-7.3. IMeeT npakTH4eCKUi OMBIT 3aHATHH r31ueCcKol KylbTyPOH.

IIpakmuku

YueOHasi NpaKTHKA: 03HAKOMHTe/IbHasA MPAaKTHKA

YK-1 YK-1.2. YMeeT COOTHOCUTH Pa3HOPOAHBIE SIBJIEHHS M CUCTeMaTU3UPOBaTh UX B PaMKaxX H30paHHbBIX
BU/JI0B ITpodeCcCOHAIBHOM /lesiTe/IbHOCTH.
OIIK-1 OIIK-1.4. YMeeT U3yuaTh U aHaIU3UPOBaTh CBeJIEHUS 0 MeXaHU3MaX XMMHUUeCKUX peakLivid,

TIPOUCXOASAIINX B TEXHOMIOTMYECKHUX MPOL|eccax C yIeToM 0COOeHHOCTeH XUMUUeCKHX 3/IEMEHTOB U
WX COeIMHEeHUH, BellleCTB U MaTepHasioB C 1ie/bi0 TIOHUMaHHs OKPY Karolliero Myupa U siBleHui
TIPYUPO/BI TIPY TIPOBE/IeHUH HAayUHO-KMCC/Ie1oBaTeIbCKUX paboT U pellieHnH 3a/1au B

npoheCcCHOHATILHOM JesITeIbHOCTH.

YuyeOHas NpaKTHKa: HayYHO-HCC/IEe0BaTe/IbCKas padoTa (mo/ryyeHne NepBUYHBIX HABBIKOB HAyYHO-
HCC/IeI0BaTe/IbCKOH PadoThl)

YK-1 YK-1.1. 3HaeT npuHIMnb! c6opa, orbopa 1 0606111eHUsT UHPOPMALIHH.

OIIK-2 OIIK-2.3. YmeeT pelars CTaH/japTHbIe TPo¢eCcCHoHaIbHbBIE 3a1aui C IPUMeHeHHeM
€CTeCTBeHHOHAYUHBIX U 00IerH)KeHepHbIX 3HaHH, METOZ0B MaTeMaTU4yeCKOro aHam3a u
MOZIe/IPOBaHus]; yMeeT IPUMeHSTh MaTeMaTUueCKUi anrapar v coBpeMeHHble HH(pOpMaljioHHbIe
TEXHOJIOTHH [IJIs1 CO3AaHUsI MAaTEMaTHUeCKHUX MOJIeIel XUMUKO-TEXHOIOTMUECKUX OOBEKTOB U
000CHOBBIBaTh BEIOOP PACUETHON MOJIE/TH.

IIpou3BoAcTBeHHAs: NPAKTHKA: HAYYHO-HCC/Iel0BaTe/IbCKas padoTa

IMK-1.B/HA | TIK-1.B/HA.2. ¥YMeeT aHamM3UpoOBaTh JeSITeTbHOCTD MPeATIPUSTAN U OpraHr3aliil MpoduIbHON
OTpac/Iv CBOEro peruoHa.

IMK-2.B/HA | TIK-2.B/HA.3. YMeTh onpefiesisTh He0OX0UMBIE PECYDPCHI [/Isl peaii3aliy MPOEKTHBIX 3a/iau

[MK-3.B/HA | TIK-3.B/HA.2. ¥YMeeT aHa/M3upOBaTh, 00pabaTbIBaTh U CHCTEMATH3MPOBATh JINTEpaTypHbIe JaHHbIe
OTeUeCTBEHHOT'O M 3apy0e>KHOTO OIbITa M OOPMIISATH IOJTyUeHHbIe pe3y/bTaThl B BU/lE MPe3eHTaL|H,
Hay4HO-TEXHUUECKHX OTUETOB, CTaTell U JOK/Ia/0B HAa HAYYHO-TIPAKTUUYECKUX MEepPOTIPUATHUSIX.

[MK-3.B/HA | TIK-3.B/HA.3. ¥YMeeT npoBOAUTE MTOVCK MH(GOPMALIUK B 3/1EKTPOHHO-OMO/IMOTEUHBIX CUCTEMaX U
JPYTMX HayKOMeTpUUeCKUX CUCTeMax T10 TeMaThKe UCC/Ie[JOBaHusl.

[IK-4.B/HA | I[IK-4.B/HA.2. YmeeT NpoBOAWUTL MOZE/IMPOBaHKE NIPOLECCOB C UCI0/Ib30BaHUEM

Crieqia/IM3MpOBAHHOI0 MpOrpaMMHOI0 066CH€‘1€HI/IH, d TAdKXKe OCYyLIeCTB/IATb TEXHOJIOTMUe CKUN
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niporjecc ¢ cob/iroeHreM BCeX PeryiaMeHTOB U CTaH/1apTOB.

IIK-4.B/HA

ITK-4.B/HA.3. ¥YMeeT UCI0OMb30BaTh TEXHUUECKHe CPe/ICTBa /i M3MepeHUsl MapaMeTpoB TpoLecca,
aHa/IM3UPOBATh M0/yueHHbIe JaHHble ¥ [IPUHUMATh pellleHHsl Ha OCHOBe pe3y/bTaToB M3MepeHuil B
ob6sacty mpodeCcCOHAMBHOM JlesiTe/TbHOCTH; 000CHOBLIBAaTh BBIOOD 000DPY/I0BaHUS C YUETOM
TeXHOJIOTUUeCKUX yCJ‘IOBI/Iﬁ U CBOICTB XUMUYECKUX 5JIEMEeHTOB, COE/I[I/IHGHI/Iﬁ 1 MaTepraoB Ha UX
OCHOBe.

IIK-5.B/HA

ITK-5.B/HA.2. YMeeT IIaHUPOBATh U MPOBOJMTE SKCITIEPUMEHTHI, 00pabaThIBaTh U
VHTEepPIpeTUpPOBaTh UX pe3y/bTaThl METO4AMU MareMaTH4eCcKoro U CTaTUCTUUEeCKOTo aHalr3a C
WCTO/Ib30BaHUEM CTIelldai3UPOBaHHbBIX TTAKeTOB KOMITBLIOTEPHBIX MTPOTpaMM; TIPeZCTaBIsITh
pe3y/bTaThl UCC/Ie/JOBAaHUM B BH/Ie OTYETOB, CTaTel U Ipe3eHTaluH.

IIpousBojcTB

€HHaf ITPAKTHKA: TIpeAAUII/IOMHAA NMPAaKTUKA

INK-1.B/HA

[TK-1.B/HA.1. meeT nipesicTaBneHre 00 0COOEHHOCTSAX PerOHANTbHOTO Pa3BUTHS U 3HAET
creluKy pbIHKa TPy/a B 06/1acTu podheCcCUOHANBHOM [IesITeTbHOCTH.

ITK-2.B/HA

[TK-2.B/HA.2. YMeTb OpraHM30BBIBaTh M KOODAWHUPOBATh pad0Ty YUaCTHUKOB IPOEKTa.

IIK-3.B/HA

[TK-3.B/HA.2. YMmeeT aHaM31pOBaTh, 00pabaThiBaTh ¥ CUCTEMATH3UPOBAaTh JTIUTEPATYPHbBIE JaHHbIE
OTeueCTBEHHOTO U 3apy0e’KHOT0 OMbITa ¥ 0OPMIISITH TIOTyUeHHbBIE pe3y/IbTaThl B BUIe TIPe3eHTalHiH,
Hay4YHO-TEXHUUECKUX OTUETOB, CTaTell U AOK/a/[0B HAa HAYYHO-TIPAKTUYECKIUX MEePOTIPUSTHUSIX.

ITK-3.B/HA

[TK-3.B/HA.3. YMeeT NpOBOAUTE MOMCK UHGOPMALIMU B 3/1eKTPOHHO-OUOIMOTEUHBIX CUCTEMAX U
JIPYTHX HayKOMeTpUUeCKUX CUCTeMax I0 TeMaTHUKe MCC/e[j0BaHusl.

IIK-4.B/HA

ITIK-4.B/HA.2. YMeeT IPOBOAUTL MOJe/IMPOBaHKe IIPOLeCCOB C UCII0/Ib30BaHUEM
CIeTMa/TM3UPOBaHHOTO IPOrPAMMHOT0 00eCIieueHus], a TAKXKe OCYLLeCTB/ISTh TEXHOIOTHUe CKUI
riporjecc ¢ cobyroieHreM BCeX PeryiaMeHTOB U CTaH/[apTOB.

IIK-4.B/HA

[TK-4.B/HA.3. YMmeeT ucnosib30BaTh TEXHUYECKHE CPeZCTBA /11 U3MepeHus TapaMeTpoB MpoLiecca,
aHa/IM3UPOBATh M0/yueHHbIe JaHHble ¥ [IPUHUMATh pellleHHs] Ha OCHOBe pe3y/bTaToB M3MepeHUil B
ob6sactu podecCcUoHABHOM /IesITeNTbHOCTH; 000CHOBBLIBATh BbIOOD 000DPY/I0BaHMUS C YUETOM
TeXHOJIOTUUEeCKUX YC/IOBUI U CBOWCTB XUMHUUECKUX 3/IEMEHTOB, COeMHEHUM U MaTepHaioB Ha UX
OCHOBe.

ITIK-5.B/HA

IMK-5.B/HA.2. YMeeT MiaHUPOBaTh U MPOBOAUTL KCIIEDUMEHTBI, 06pabaThiBaTh U
VHTepIpeTUPOBaTh UX pe3y/bTaTbl MEeTO4AaMU MaTeMaTU4eCcKoro U CTaTUCTUYeCKOro aHaln3a C
WCITO/Ib30BaHUeM CIleLjMali31POBaHHbIX NTaKeTOB KOMITbIOTePHBIX NTPOrpaMM; IIPeZCTaB/lIsITh
pe3y/bTaThl UCCIe0BAHMY B BUJie OTUYETOB, CTaTell U Mpe3eHTalui.

T'ocydapcmeeHHas umozoeas ammecmayus

IoaroToBKa K mporeAype 3al{UThI U 3aliMTa BbITYCKHOH KBa/TH(HKAIMOHHOH padoThI

YK-1 YK-1.1. 3HaeT npuHIMIILI cOopa, 0TOopa ¥ 060011eHHsT HH(OPMALHH.

YK-1 YK-1.2. YMeeT COOTHOCHUTE pa3HOPOZHBIE SIBJIEHUS Y CHCTEMaTH3UPOBaTh UX B PaMKax W30paHHBIX
BH/IOB ITPOd)e CCHOHA/TBHOM JIesITe/TbHOCTH.

YK-1 YK-1.3. ImeeT npakTU4eCKUi OMbIT paboThbl C MHPOPMALIMOHHBIMYA KCTOUHUKAMH,
VH(OPMAaLMOHHbIMY TeXHOJIOTHSIMH, OIbIT HAYYHOTO MOUCKA, CO3/IaHUsI HAayYHbIX TEKCTOB.

YK-2 YK-2.1. 3HaeT HeoOX0MMBIe 7151 OCYILeCTB/IeHNs TPO(eCCHOHATBLHOM [1esTe/TbHOCTH TIPAaBOBbIe
HODMBI.

YK-2 YK-2.2. Y™Meet onipesie/iAiTh KPyT 33/lau B paMKax U30paHHbIX BUJIOB MPOGeCCHOHaTbHOR
JlesATesIbHOCTH, TJIAHUPOBaTh COOCTBEHHYIO J1esITe/IbHOCTD UCXOZs U3 UMEIOLINXCS PeCypPCOB;
COOTHOCHTB TJIaBHOE ¥ BTOPOCTEIIeHHOe, pelllaTh M0CTaB/IeHHble 33/jaul B paMKaxX N30paHHbBIX BH/OB
ripod)e CCHOHAJTBHOM JIesITesTbHOCTH.

YK-2 YK-2.3. CnocobeH NMpUHUMATh ONTUMAa/bHbIE 9KOHOMUUECKUE U yTIPAB/IeHYeCKUE PELIeHUs], UCXOAs
13 UMEIOIMXCsl PeCYPCOB U OrpaHUYeHHUH.

YK-3 YK-3.1. 3HaeT pa3/uuHbIe TIPHEMBI U CTIOCOOBI COLMAM3al[AH JIMUHOCTH U COLIMATbLHOTO
B3aMMOJIENCTBUS.

YK-3 YK-3.2. YMeeT CTPOUTH OTHOLIEHUSI C OKPY>KarOIIMMU JIFObMH, C KOJIJIeraMu.

YK-3 YK-3.3. IMeeT npakTUYeCKH OMBIT yYacTUsi B KOMaH/HOM paboTe, B COLMA/IbHBIX MPOEKTaX,
pacrpejiesieHHs] posieli B YCJI0BUSIX KOMaHHOTO B3aUMO/elCTBUSL.

YK-4 YK-4.1. 3Haet TepatypHyto Gopmy U GHyHKIMOHATBHBIE CTUIA TOCYAapPCTBEHHOTO (PyCCKOro)
sI3bIKa, OCHOBBI YCTHOW ¥ NMHCbMEHHOW KOMMYHUKALIMU Ha rOCyapCTBEHHOM (PYCCKOM)
HMHOCTPAHHOM(bIX) si3bIKe(ax).

YK-4 YK-4.2. YMmeeT BbIpakaTb CBOM MBIC/IM Ha FOCYAapCTBEHHOM (PYCCKOM) M MHOCTPAaHHOM(bIX) S13bIKax
B /IeJIOBOM OOI[eHHH.

YK-4 YK-4.3. VimeeT npakThueCcKUi OMBIT COCTAB/IEHHMS] TEKCTOB Ha rOCylapCTBEHHOM (PYCCKOM) U
HMHOCTPaHHOM(BIX) S13bIKaX, OMBIT [1epeBo/ja TEKCTOB C MHOCTPAHHOTO(bIX) s13bIKa(OB) Ha
rOCy/lapCTBeHHBIN (PYCCKUM), OMBIT FOBOPEHHUS Ha FOCY/lapCTBEHHOM (PyCCKOM) Y MHOCTPaHHOM(BIX)
SI3BIKAX.

YK-5 YK-5.1. 3HaeT ocHOBHbIe KaTeropuu ¢unocoduru, 3aK0Hbl HICTOPUUECKOTO Pa3BUTHsI, OCHOBBI
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MEXXKY/IETYPHOW KOMMYHHUKALVH, TIPOSIBJISIET YB)KUTEIBHOE U Oepe)KHOe OTHOLIEHHE K
VICTOPHUECKOMY HaC/IeANI0 U KY/IbTYPHBIM TPaJIULHSIM.

YK-5

YK-5.2. YMeeT BeCTH KOMMYHUKALMIO C TIpeACTaBUTENSMU UHBIX HAllMOHAILHOCTeH 1 KOH(eccHi ¢
cobofieHreM 3TUUECKUX M MeXXKY/IbTYPHBIX HOPM, [lEMOHCTPHPYET TO/IepPaHTHOE BOCIIPHUATHE
COLMAJTbHBIX Y KY/IBTYPHBIX pa3/IMUUil.

YK-5

YK-5.3. ImMeeT npakTH4eCKHi OMBIT aHa/mM3a (Gprnocodckux, UCTOpUYeCcKUX (HaKToB, Pa3BUTHS
Ky/IbTYDBl, FOCYAapPCTBEHHOCTH U COLIMA/IbHO-TIOJIMTUYECKUX SBIeHNH, CO3HATe/IbHO BbIOMpaeT
L{eHHOCTHBIE OPUEHTUPHI Y TPAXK/JAHCKYI0 TIO3ULIUIO.

YK-6

YK-6.1. 3HaeT 0CHOBHbIe MPUHLIMITBEI CAMOBOCIUTAHUS M CaM006pa30BaHusl, MPodeCCHOHATBHOTO 1
JIMYHOCTHOTO Pa3BUTHsI, NCXO/sI M3 3TATllOB KAphepPHOT0 PocTa U TpeOOBaHMH phIHKA TPY/A.

YK-6

YK-6.2. YMeet nyiaHUpOBaTh CBOe paboyee BpeMsi M BpeMsi [ijisi CAMOPa3BUTHs, (DOPMY/IMPOBATh Lie/H
JIMYHOCTHOTO Y MPO¢heCCHOHATILHOTO Pa3BUTHS U YCIOBUSI UX IOCTYDKEHUST, NCXO/S U3 TeHZIEeHIUH
pa3BuTHst 06/1aCTH MPOodeCCUOHABHON AesITeNTbHOCTH, UHIUBU/Ya/TbHO-TMYHOCTHBIX 0COOEHHOCTEH.

YK-7

YK-7.1. 3HaeT OCHOBBI 30pPOBOr0 00pa3a >KU3HH, 370pOBbecOeperaroix TeXHOIOT UM, pu3nuecKor
KY/BTYPBI.

YK-7

YK-7.2. YMeeT BBINOIHATb KOMIUIEKC (DU3KY/IBTYPHBIX YIPa’KHEHHUH.

YK-7

YK-7.3. VimMeeT npakTHYeCKHi OTBIT 3aHATHN (M3MUYeCKON KYJIBTYPOH.

YK-8

YK-8.1. 3HaeT 0CHOBBI H@30TMACHOCTH KU3HE/IESTETbHOCTH, UMEET TIPe/ICTAB/IEHUE O CIIOCobax
co3aanust 6e30MacHbIX YC/I0BUH, 00ecreurBaroIiuX yCTOWYMBOe pa3BuTHe 00IecTBa B
potheCCOHATLHON M TTOBCEHEBHOU /IeATEILHOCTH U COXPAHEHHe MPUPOIHOU Cpepl.

YK-8

YK-8.2. YMeeT nprMeHsITh B TIpo)eCCOHANMbHON U TIOBCEJHEBHOM [1esITe/IbHOCTH MeTOZIbI 3aIliiThI
OT OTIaCHOCTeH, B TOM YKCJIe IIPY YIpo3e ¥ BO3HUKHOBEHNH Upe3BbIYalHbIX CUTYaLMi 1 BOEHHBIX
KOH(QWIMKTOB, ¥ criocobObl obecrieueHyst 6e30T1aCHBIX YCI0BUM XKHU3HE[esITeTbHOCTH.

YK-8

YK-8.3. BriafieeT HaBbIKaMU 0Ka3aHHsl IepPBOM NTOMOLIM MTOCTPa/IaBIINM.

YK-9

YK-9.1. lmeet nipeficTaBneHue 0 IPUHLMIAX YHUBEPCAIbHOTO Ju3aiiHa Jjisl NCII0/Ib30BaH!s B
colMabHON U npodeccroHanbHON cdepax.

YK-9

YK-9.2. BIIEI,ZLEET OCHOBaMM KOMMYHHUKAaLIMU C JIMLaMH C OTpaHUYE€HHBIMU BO3MO)>KHOCTAMU 340POBbS
W MTHBAJIMAHOCTBIO C YYETOM HO30JIOTUH.

YK-10

YK-10.1. [ToHMMaeT 0CHOBBI ()YHKLIMOHUPOBAHMUS XO3SHCTBYIOLMX CYObeKTOB, pery/IMpoBaHus 1
yIIpaB/ieHus] UX [esTelbHOCThIO; CTIoCoOeH IIPUHUMATh 000CHOBaHHBIE 5KOHOMUUECKHe PeLleH!s B
Pa3/IMYHbIX 00/1aCTsAX KU3HEIeSITeMbHOCTH.

YK-10

YK-10.2. TIpuMeHsieT MeTO/Ibl IMYHOTO SKOHOMHUECKOTO U (PMHAHCOBOT'O T/TAHUPOBAHUS /151
IOCTHKEeHUS TeKYILIUX U I0JIT0CPOYHBIX (PMHAHCOBBIX 1[eJiel, UCTIob3yeT (PMHAHCOBBIE
VHCTPYMEHTHI /IJ1s1 yTIPaB/IeHUs] TMYHbIMU (PUHAHCAMU (JIMYHBIM OFO/KETOM), KOHTPOIUPYET
COOCTBEeHHbBIE 5KOHOMUUECKHE U (DHHAHCOBHIE PUCKH.

YK-11

YK-11.1. 3HaeT CyIIHOCTb KOPPYIILMH, SKCTPEMH3MAa U TepPOPU3Ma, UX BpeZ, /11 TMYHOCTH,

0011]eCTBa U TOCY/IapCTBa; POCCUMCKYIO TIONIMTUKY U 3aKOHOZATEbCTBO 110 POTUBO/IEHCTBHUIO
KOPPYIIL{MH, SKCTPEMU3MY U TePPOPH3MY; OCO3HAeT OTBETCTBEHHOCTH 3a TEPPOPUCTHUYECKYE,

9KCTPEMHUCTCKUE JeMCTBUSI U KOPPYILMOHHBIE MpaBOHAPYLLeHUs.

YK-11

YK-11.2. BelpakaeT HeTepIMMOe OTHOLIEHVe K NPOSIB/IEHUSM KOPPYTILUH, SKCTPeEMU3Ma U
Teppopu3Ma M MPOTUBOAENCTBYeT UM B IpodeCcCOHATBHOM JlesiTe/IbHOCTH.

OIlK-1

OIIK-1.1. 3HaeT OCHOBBI CTPOEHHSI Bell[eCTBa, IPUPObI XUMUUeCKOM CBSI3U U CBOMCTBA pa3UyYHbIX
KJIACCOB XMMHUECKHX JIeMEHTOB, COeJMHEHU, BellleCTB U MaTepHasoB.

OIIK-1

OIIK-1.2. 3HaeT MexaHW3Mbl ¥ 3aKOHOMEPHOCTH NPOTeKaHWs XUMUYeCKUX peakL{i, POUCXOIAINX
B TEXHOJIOTWYeCKUX TpoLjeccax U OKpy’KaroleM MYpe B paMKax NpodeCcCHOHaNbHOMN /1esITeIbHOCTH.

OIlK-1

OIIK-1.3. YMeeT Ucnonb30BaTh 3HaHUSI O CTPOEHUHU BelllecTBa U IIPHUPO/ie XUMUUeCKOW CBSI3U
PasIUYHbIX XMMHUYEeCKUX COeJUHEHUH /1S TOHMMaHMsl CBOKCTB MaTepuaoB U MeXaHW3MOB
XUMHYeCKUX NPOLIeCCOB, MPOTEKAIOLIMX B OKPY>KarolleM MUpe.

OIlK-1

OIIK-1.4. YMeeT u3yuaTb U aHaIM3UPOBaTh CBeJIEHUS 0 MeXaHW3MaX XUMUUeCKUX peakLvid,
TIPOUCXOASAIIMX B TEXHONIOTMYECKHUX TMPOLieccax C y4eToM 0COOeHHOCTel XUMUUeCKUX 3/IEMEHTOB U
HX COeJUHEeHUH, BellleCTB U MaTepHasIoB C Lie/IbI0 [TOHUMaHKs OKPY’Karolllero Mypa U siBJTeHUN
TIPUPO/IBI TP MPOBEIEHUH HAyYHO-UCC/IeA0BaTebCKUX paboT U pellieHrH 3a1ay B
NIpoeCCUOHAILHOU JlesiTe/IbHOCTH.

OIIK-1

OIIK-1.5. Bnageer MeToZiaMy NIPOBe/IeHUsI aHa/IM3a ChIpbsl, MaTepHaioB U TOTOBO MPOAYKLIMHU,
OCyIeCTB/IeHHs] OL|eHKU pe3y/IbTaTOB aHa/Iu3a.

OIIK-2

OIIK-2.1. 3HaeT MaTemMaTuyeckue, Gusnueckue, PU3NKO-XMMHUUECKHE U XUMUUEeCKHEe MEeTO/IbI,
TIpUMEHsIEMbIE /151 pelIeH s 33/iau B 00/1aCTH XUMHUECKOM TEXHOMTOTUH, HehTEXUMUU 1
OMOTEeXHOJIOTUH.

OIIK-2

OIIK-2.2. YmeeT pemats XMMHUKO-TEXHOIOTHUECKHE 33/laudl C UCT0/Ib30BaHNEM MaTeMaTHueCKHX,
¢$r3nueCcKnX U PU3MKO-XMMHUYeCKHUX METOZI0B.

OIIK-2

OIIK-2.3. YMeeT pelliaTh CTaHJAPTHbIE MTpodeccroHaIbHbIE 3a/laul C IPUMeHeHneM
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€CTeCTBeHHOHAYYHBIX U OOIIeMH)KeHepHBIX 3HaHWI, METOJ0B MaTeMaTU4YeCKOro aHaim3a u
MO/Ie/TUPOBAHYS; yMeeT MPUMEeHSTh MaTeMaThdeCKUH armapar ¥ COBpeMeHHble HH(OPMAaLIOHHbIe
TEeXHOJIOTHH ISl CO3/laHUsI MaTeMaTHueCcKHX Mo/ieslell XMMUKO-TeXHOIOrMUeCKUX 0ObeKTOB U
000CHOBBIBaTh BEIOOP pacyeTHON MOZEH.

OIIK-3

OIIK-3.1. 3HaeT /eiCTBYIOLIYIO CHCTEMY HOPMAaTHBHO-TIPABOBBIX aKTOB, B TOM UKC/Ie B 00/1aCTH
5KOHOMUKH U 9KOJIOTHH, HeOOXOAMMBIX J|JIsl OCYIIeCTB/IeHHs TIPOde CCOHA/TBHOM /1esITe/TbHOCTH.

OIIK-3

OITK-3.2. YMeeT UCHOb30BaTh JelCTBYIOIIe HOPMaTHBHbIe TIPaBOBbIE aKThl ¥ TEXHUYECKYIO
JIOKYMEHTAI[HIO TP pPeIlleHNH 3a/1au MpodeCCHOHAIBLHOM /1eATeTbHOCTH.

OIIK-4

OIIK-4.1. 3HaeT IpUHLUIILI paboThl COBPeMeHHbIX HH()OPMALMOHHBIX TEXHOIOTHUH U MPOrPAMMHBIX
CpeJCTB, B TOM UMCJ/Ie OTeYeCTBEHHOTO ITPOM3BO/ICTBA.

OIIK-4

OITK-4.2. YMeeT NpUMeHSTh COBpeMeHHbIe HH(OPMaL[IOHHO-KOMMYHHUKALIMOHHbIE TEXHOIOTUU U
TIpOrpaMMHBIe CPeJICTBa JJIsl pellieHus 3a/ja4 IpodeCcCOHaMbHOM /1esITelTbHOCTH € coOIoieHreM
HOPM MH(OPMAIMOHHOW 6e30TaCHOCTH.

OIIK-6

OTIIK-6.1. 3HaeT NpUHLUIIBI pabOThl COBPEMEHHBIX HH(OPMAIIMOHHBIX TEXHOJIOTHUH U MPOrPAMMHBIX
CpeJiCTB, B TOM UMCJ/Ie OTeyeCTBEHHOTO TPOU3BO/ICTBA.

OIIK-6

OIIK-6.2. YMeeT NpyMeHSTh COBpeMeHHbIe MH()OPMaIIOHHO-KOMMYHHKALIMOHHbBIE TEXHOJIOTUU U
MpOrpaMMHBIe CPeJICTBa /ISl PellieHus 3a/1ad pode CCHOHAIBHOM /1esITe/TbBHOCTH € COOMoieHneM
HOPM MH(MOPMAIMOHHOW 6e30TMacHOCTH.

INK-1.B/HA

[TK-1.B/HA.1. meeT nipesicTaBieHre 00 0COOEHHOCTSAX PerOHANIbHOTO Pa3BUTHS U 3HAET
crelMUKy pbIHKA TPYZA B 06/1acTy MpodeCcCUOHaTbHOM /IeATebHOCTH.

INK-1.B/HA

[TK-1.B/HA.2. YMmeeT aHaM31pOBaTh JesTebHOCTb NPeJIIPpUSTHI 1 opraHu3aLiuil mpoguabHoH
OTpac/Iv CBOETO PerruoHa.

ITK-2.B/HA

[TK-2.B/HA.1. ¥YMeTb orpeziensitb MpobieMy ¥ CIOCOObI ee pellieHus! B TIPOEKTe.

INK-2.B/HA

[TK-2.B/HA.2. ¥MeTbh OpraHU30BbIBaTh U KOODAMHUPOBATb Pab0Ty YYaCTHUKOB MPOEKTA.

IMK-2.B/HA

ITK-2.B/HA.3. YMeTb onpefiesisiTb He0OXOAMMBIe PeCYDPCHI JI/isl peany3aliy POeKTHBIX 3a/au.

IK-3.B/HA

[TK-3.B/HA.1. 3HaeT 0CHOBHbIE HCTOUYHUKY ¥ METOZBI MOTyUeHHs] Hay YHO-TeXHHUEe CKOM
nHpopmMaLy B 06/1acTU TeOpeTUYeCKOM U NPUK/IaHON XUMUH, SHEpPro- U pecypcocbepeskeHus: B
XUMHUEeCKOH TEXHOJIOTUH, HeTeXUMUN U OMOTEXHOJIOTHH.

IK-3.B/HA

[TK-3.B/HA.2. YMeeT aHa/IM3UpOBaTh, 00pabaTbiBaTh ¥ CUCTEMAaTH3UPOBATh JINTEPATYPHLIE JaHHbBIE
OTeueCTBEHHOT'O U 3apy0e>KHOTO OIbITa ¥ 0OPMIIATH MOTyYeHHbIe pe3y/bTaThl B BU/lE MPe3eHTaL|H,
Hay4yHO-TEXHUUECKHX OTUETOB, CTaTell U JOK/Ia/0B HA HAYYHO-TIPAKTUUYECKUX MEepOTIPUATHUSIX.

IK-3.B/HA

[TK-3.B/HA.3. ¥MeeT npoBOJUThL MOUCK MHHOPMALMHY B 31€KTPOHHO-O0MOMMOTEUHBIX CUCTEMaX U
JPYrMX HayKOMeTPHUeCKHX CHCTeMax I10 TeMaTHKe MCC/eJ0BaHus

ITK-4.B/HA

[TK-4.B/HA.1. 3HaeT IpUHLIMIILI MOJe/IMPOBaHMUs SHepro- U pecypcocbeperaroiyx MpoLeccoB B
XUMHUUEeCKOW TEXHOJIOTYH, HeTeXUMUN 1 OMOTEXHOJIOTHH, a TaK)Ke TTOHUMaeT OCHOBBI
periaMeHTalMy TeXHOJIOTMYeCKUX TIPOLIeCCOB; 3HaeT OCHOBHbIE TEXHUUECKUE CPefiCTBa /1S
Vi3MepeHusi [1lapaMeTpPOB IpoLlecca, CBOMCTB ChIpbsi U MPOJAYKLIMU.

ITK-4.B/HA

[TK-4.B/HA.2. YmMeeT NpOBOAUTL MO/e/IMPOBAaHKe MPOLeCCOB C UCI0/Ib30BaHUEM
CTeLaIM3UPOBAHHOTO MTPOrPaMMHOT0 obecrieueHus, a TakKe OCYLeCTBIATh TeEXHOJIOTUeCKUN
TpoIriecc ¢ coO/oieHNeM BCeX PeIvVIaMeHTOB U CTaH/JapToB.

ITK-4.B/HA

[TK-4.B/HA.3. ¥YMeeT 1CI10/1b30BaTh TEXHUUECKHUE CPeJICTBA [1JI1 M3MepeHHs [TapaMeTpoB MpoLiecca,
aHa/IM31poBaTh MOTyUeHHble JaHHble U IPUHMAMATh pellleHus] Ha OCHOBe pe3ysbTaToB U3MepeHuit B
obnactu ipotecCHOHABLHOMN [leATeBHOCTH; 000CHOBBIBAaTH BEIOOP 0060PY/I0BaHUS C yUeTOM
TeXHOJIOTUUEeCKUX YCI0BUM U CBOWCTB XUMUUECKUX /IEMEHTOB, COeZJMHEHUM 1 MaTepraoB Ha UX
OCHOBe.

IIK-5.B/HA

ITK-5.B/HA.1. 3HaeT MeTozbl c6opa, 00pabOTKM 1 aHa/IN3a SKCIIePUMEHTaTbHBIX JaHHBIX C
HCMO/b30BaHUeM MaTeMaTHue CKUX U CTaTUCTUYeCKUX MeTOZ0B aHa/In3a; MeTOAbI NpeJCTaB/IeHUs U
VHTEepIIPeTaLH pe3y/bTaToB UCC/Ie[0BaHUN

IIK-5.B/HA

[TK-5.B/HA.2. ¥YMeeT 1y1aHUPOBATh U MPOBOAUTH SKCIIEPUMEHTHI, 00pabaTbiBaTh U
VHTepIIPeTUPOBaTh UX pe3y/IbTaThl MeTOJaMU MaTeMaTHueCcKoro U CTaTUCTUUeCKOro aHaiusa C
HCMO/b30BaHUEM CllelMali31POBaHHbIX NTaKeTOB KOMITBbIOTEPHBIX TPOrpaMM; IIpeZCTaB/IAaTh
pe3y/bTaThl MCC/IeI0BaHNH B BUJIE OTUETOB, CTaTel M Ipe3eHTaluH.

(DaKy/lbmamUGHble aUCl{un/IUHbl

HpOEKTHaH AeATEe/IbHOCTh

[1K-2.B/HA | MMK-2.B/HA.2. ¥YMeTh OpraH130BbIBaTh ¥ KOOPJMHUPOBATh pPaboTy YUaCTHUKOB TPOEKTA.

I/IHHOBEII.[P]OHHBIE MPOU3BOACTBEHHbIE TEXHO/IOTHHA

ITK-3.B/HA

ITK-3.B/HA.1. 3HaeT 0CHOBHbIE UCTOUHUKHU U METO/bI TTOyUeHHs] HayYHO-TeXHHUYe CKOM
nHpopMaLM B 06/1acT TeOpeTUYeCKOM U NPUK/IaHON XUMHH, SHEPro- U pecypcocOepeskeHust B
XUMUYECKOW TEXHOJIOTHUH, HeDTeXUMUK U OUOTEXHOJIOTHH.
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