4.4. AHHOTAUM PadOYUX NMPOTrPAMM JUCHUNINH
4.4.1 baok 1. Ilucuuniaunbl 00s13aTe/IbHOM YacTH (0a30Basi 4acTh)

AHHOTaNus padoyeil MPporpaMMbl 1M CHUNIHHBI
«Duiocodckue npodaeMbl Hayku u TexHukn» (b1.5.01)

1. HEJIM U BAJAYN JTUCHUTTJIMHbI

[IporpaMmma  cocTaBieHa B COOTBETCTBUM C  TpeboBanusmu  DenepalibHOTO
roCyAapCTBEHHOr0 00pa30oBaTeNbHOTO CTaHaapra Beiciiero ooOpazoBanus (OI'OC BO) mno
o0pa3oBaTeNbHOI MporpamMme BBICIIEr0 O00pa3oBaHUS — Mporpamme maructpatypsl — 22.04.01
«MarepuanoBeiecHUE U TEXHOJOTHU MATEpPUAJIOBY», C PEKOMEHIAIUSMU METOIUYECKON CEKIUU
VYuenoro coseta PXTY um. /. . MeHaeneena.

[IporpamMma oTHOcHTCs K 0a30BOM yacTh Onoka mucHumuinH ydeOnoro miaHa (b1.b.1) u
paccuMTaHa Ha U3y4yeHue Ha 1 roay oOydeHus.

Heabo nucuumiaunbl «dunocopckre npodaeMbl HAYKH U TEXHUKWY» ABIISETCS TOHUMaHUE
aKTyalbHBIX PUIOCOPCKUX U METOIOJIOTMYECKUX MPOOTIEM HAYKU U TEXHUKHU.

2. KOMIIETEHIUU MAT'UCTPA B OBJIACTH ®HJIOCOPCKHUX
INPOBJIEM HAYKHU U TEXHUKH

WN3ydyenne nucuumuivbbl «Puinocodckue mpobiieMbl HAYKH M TEXHUKHM» HaIlpaBI€HO Ha
(dbopMHpOBaHKE U Pa3BUTHE CIEIYIONINX OOIEKYIbTYPHBIX KOMIIETEHIIHIA:

- CIIOCOOHOCTHU K a0CTPaKTHOMY MBILUICHHIO, aHainu3y, cuHresy (OK-1);

- crocoOHOCTH (OPMUPOBATH U OTCTAMBATH COOCTBEHHBIE CYXKACHUS U HAay4HbIe MO3UIIHMH,
aHAJIM3UPOBaTh M JEJIaTh BBIBOJABI IO COLMAJIBbHBIM, STHYECKHM, HAyYHbIM U TEXHUYECKUM
npobiemMaM, BO3HHMKAIOIIUM B NPO(EecCHOHATIBHON JeATENbHOCTH, B TOM YHCIE, C YYETOM
skosiornueckux nocienctauit (OK-6);

- CIIOCOOHOCTH MPUMEHSTH OCHOBHBIE MOJIOXKEHUS U METO/IbI COLIMANIBHBIX, T'YMaHUTAPHBIX U
HSKOHOMHUYECKHUX HAayK MNpH pelIeHHH Npo(ecCHOHANBHBIX 33aJad C Y4eTOM IOCJIEICTBUN s
obmiecTBa, skoHOMUKH 1 dKonorun (OI1K-4).

B pesynbrare usydenuss aucuuiuinHbl «®Dunocodckre mnpoOaemMbl HayKd U TEXHUKH»
BBIITYCKHUK JIOJIKEH:

3Hamo:

OCHOBHBIC HayYHBIE IITKOJIBbI, HATIPABJICHHS, TAPATUrMbl, KOHIETIITUH B (PHMIIOCOPHN TEXHUKU U
XMUMHYECKON TEXHOJIOTUH;

$rI10cOPCKO-METOOTOTHUECKUE  OCHOBBI ~ HAayYHO-TEXHHYECKMX W HHXEHEpPHO-
TEXHOJOTHYECKHUX MPoOIieM;

- pa3BUTHE TEXHUKM M XUMHYECKHMX TEXHOJOTMH B COOTBETCTBUHM C CTAHOBJIIEHHEM
JOUHIYCTPUAILHOTO, HHYCTPUAIBHOTO, IOCTUHAYCTPUATBHOTO IEPUOOB PA3BUTHUS MUDA;

ymemb:

- npumenaTh B HUOKP kareropun prtocodnu TEXHUKA 1 XUMUYECKUX TEXHOJIOTHH;

- aHaJIM3UPOBATh IPUOPUTETHBIE HAIIPABICHNS TEXHUKH U XUMUYECKUX TEXHOJIOTHIA;

- JIOTHYECKH MOHUMATh W HCMOJb30BaTh NOCTHKEHHE HAYYHO-TEXHUYECKOrO IMporpecca u
r7100aIbHBIX MPOOJIEM HUBWIN3ALNHU, TPAKTUYECKH HCIIOJIb30BaTh MPUHIIMIIBI, HOPMBI U MpaBHUIIa
HKOJIOTMYECKOM, HAyYHO-TEXHHUUYECKON, KOMITbIOTEPHOM STUKU;

- KpUTHYECKHM aHAJIM3UPOBATH POJIb TEXHUYECKOTO U XHMUKO-TEXHOJOTHYECKOTO 3HAHMS
MIPU PEIICHUN IKOJIOTUYECKUX MPOoOIeM 0€30MaCHOCTH TEXHUKU U XUMUYECKUX TEXHOJIOTH;

enademp:

- OCHOBHBIMU MOHATUAMHU (HUI0COPUU TEXHUKU U XUMUYECKON TEXHOJIOTUH;

- HaBBIKaMH aHaiau3a (QWIOCO(CKUX MPOOJIEM TEXHHWKH, HAYYHO-TEXHHYECKOTO 3HAHUS U
WH)XEHEPHOU e TENbHOCTH;



- cIocobaMy KPUTUYECKOIO aHaln3a TEXHUKH M €€ MHHOBALMOHHBIX METOJ0B HAy4HOTO
uccienoBaHusl, noucka ontuMainbHbiX pemieHnii HUOKP B TexHMKe 1 XUMUUECKON TEXHOJIOTHH;

- IpueMaMM IyOJMYHBIX BBICTYIJIEHUH B IOJEMHKE, IUCKYCCUU 10 (HIOCOPCKUM
po0sieMaM TEXHUKH U TEXHUUYECKOIO 3HAHUS.

Ob6man TpyaoemkocTh u3ydeHuss aucuuiminnbl: 4 3E (144 gaca). M3 HUX ayauropHas
Harpyska — 36 (Jexuuii — 18 yacoB, mpakTudeckux 3aHATuil — 18 4acoB), camocrosTenbHas pabora
— 72 gaca. @opma KOHTPOJISI — IK3aMEH.

3. KPATKOE COAEP KXAHUE JUCIUIIJIMHDbI:

MopnyJb 1. MecTO TeXHHKH U TEXHMYECKHX HAYK B KyJIbType HHBHJIN3ALHA

Qunocodust TEXHHKH, €€ TMpeaMeT u mpobiremHoe mone. Punocopust TEXHUKHU B
COBPEMEHHOM OOIIECTBE, €€ QYHKITUH.

[Ipenmer ¢unocopun TEXHUKU: TEXHHKA KaK OOBEKT M KaK AeATelNbHOCTh. Dunocodus
TEXHUKU: IpeaMeT U npobaemMHoe nose. Tpu acrekra TEXHUKU: HHKEHEPHbIH, aHTPOMOIOTHYECKHH
u counanbHbeiid. TexHuka kak crenuduueckas popma KynbTypsl. VIcTopudeckie COIMOKYIbTypPHBIE
NPENOCHIIKY BBIJICNICHUsS] TEXHUYECKON MpoOiaeMaTuku U GpopMHUpOBaHUS (UIOCOPUH TEXHUKH:
(GbopMHpOBaHUE MEXAHHCTUYECKON KapTUHBI MHUpPA, HAYYHO-TEXHMYECKas PEBOJIOLMS, HAy4dHO-
TEXHUYECKUN MPOrPECC U CTPEMUTENBHOE pa3BUTHE TexHOoruu nocie I Muposoit BoHBL.

Monyab 2. Texuuka u HayKa B HX B3aMOOTHOILIEHUH

TexHuka M Hayka Kak CHOCOObI camoOpeaju3allMi CYIIHOCTHBIX CHJI M BO3MOXKHOCTEH
yenoBeka. Hayka m texnHuka. COOTHOLIEHWE HAyKW M TEXHHUKHU: JIMHEHHAs M SBOJIIOIMOHHAS
Mozenu. Tpu crangum pa3sBUTHS B3aUMOOTHOIICHHUN HAyKd M TEXHUKUA. VHCTUTyLMOHanbpHas U
KOTHUTHUBHAsg aAuddepeHunanns cpep Hayku M TEXHUKH U (QOPMHUPOBAHHE TEXHUYECKOU
opuenranuu B Hayke (XVII — XVIII BB.). Hauano cumeHTH(dUKaMU TEXHUKH U MHTEHCHBHOE
pa3BUTHE TEXHUKU B MEpUOJ MpoMbIluIeHHON peBononuu (koHen X VIII — nepsas nmonosuna XIX
B.). Cucrematnueckuil B3aMMOOOMEH M B3aMMOBJIMSIHNE HAYKH U TEXHUKHU (BTOpas nmojoBuHa XIX —
XX B.). CraHOBIE€HHME U pa3BUTHE TEXHUYECKUX HAyK KJIACCHMYECKOI0, HEKJIaCCUYECKOTo U
ITOCTHEKIIACCUYECKOIO THUIIOB

Bo3HuKHOBEHHE WHXKEHEPUH Kak Npodeccud OCHOBHBIE HCTOPUYECKUE 3Tallbl Pa3BUTHUSA
WH)XXCHEPHOW JEATENIBHOCTH. TEeXHMYEeCKHe HayKH UM METOAOJOrMS Hay4YHO-TEXHHYECKOU
NEeSATEIbHOCTH.

MonyJb 3. OcHOBHBIE METO10JI0THYeCKHE MOAX0/Abl K IOHUMAHMIO CYIIHOCTH TEXHUKH.

OcHoBHBIE (hrnocodcKre KOHUENIMHU TEXHUKH. AHTPONOJIOTMYECKHH IMOAXOJ: TEXHUKA KaK
opranonpoekius (3. Kann, A. ['enen). Dx3uctennmanuctckuid ananus texuuku (M. Xaiinerrep, K.
Acnepc, X. Oprera-u-I'accer). AHanm3 TexHUYeCKHX Hayk W npoektupoBanus (I1. DHrempmeiiep,
®. Jleccayap). UccnenoBanue conuanbHbIX GYHKUINN U BIUSHUN TEXHUKU; TEOPHUS] TEXHOKPATHUH U
texHoreHHod rmuBwiIm3anmu (K.  Ommons,  JI. Mamdopn, @Ppaskdyprckas mkona).  X.
CkonumoBckH: (unocodus TeXHUKH Kak ¢uiocopus uvenoBeka. Duinocopuss TEXHUKH U HIEH
uaauBuayauu K. CumonnoHa. BsaumooTHomeHus (uiaocodcko-KyabTypOIOrHUECKOro U
MH)KEHEPHO-TEXHOKPATHUECKOT0 HANPaBICHUN B PUIOCOPUHN TEXHUKH.

OcHoBHBIE TPOOJIEMBbI cOBpeMeHHON (unocodun TexHuku. COIMONOrUs U METOIO0JIOTUS
IIPOEKTUPOBAHUS U MHXKEHEPHOH AesTenbHOCTH. COOTHOUIEHUE AECKPUNTHUBHBIX M HOPMAaTUBHBIX
TEOpHi B HayKe 0 KOHCTpyrpoBaHUU. KubepHeTrka nu MoJeIupoBaHUE TEXHUUYECKUX CUCTEM DTHKA
U OTBETCTBEHHOCTh MH)KCHEPA-TEXHUKA: PACIPEIEIICHUE U MEPAa OTBETCTBEHHOCTH 3a TEXHOTCHHBIN
sKosiorudeckuit ymep0. IlcuxocounanbHoe Bo3aeiicTBUE TEXHUKH U 3TUKA YIIPABICHHUSL.

Bbicokne TexXHOMOTHMH, XMMHYECKOE M3MEpPEHHME M WHHOBALMOHHBIE MOAXOABI JJIf
BBINOJIHEHHS HAYYHO-HCCIIEI0BATEIbCKUX U ONBITHO-KOHCTpYKTOpcKuX padot (HMOKP) B xumun u
XUMUYECKON TEXHOJIOTUH.

4.05'bEM JIMCIUILINHBI U BUAbl YYEBHOMN PABOTHI



. B 3auernbix | B akagem. | B acTpos.
Buabl yueOHoli padoThI

eAMHUIIAX yacax gyacax
O0mas Tpy10eMKOCTh IMCHUILIMHBI N0 Y4eOHOMY 4 144 108
ILUIAHY
AyIMTOpPHBbIE 3aHATHS: 0,9 34 25,5
Jlexuu
Cemunapsl (C) 0,9 34 25,5
CamocrositesabHas padora (CP): 2,05 74 55,5
Byt KOHTpOJISA: IK3aMeH 1 36 27
KonTaktHas paboTa — NpoMeKyTOUHasl aTTeCTalus 0,4 0,3
[ToarotroBka K 3K3aMeHy 35,6 26,7

AHHOTanus padoveil NPOrpaMmMbl JUCHUIIMHBI
«MaTtemMaTn4ueckoe MOeJTUPOBAHNE U COBPeMeHHbIe MP00JieMbl HAYK 0 MaTepUaJiax u
npoueccax» (b1.5.02)

1. EJA U 3AJJAYHN TN CHUTTJIMHBI

Ienb IMCHUIIMHBI — HAYYUTh CTYAEHTOB IPUMEHEHHUIO OCHOBHBIX METOJOB MAaTEMaTH4YECKOIO
MOJICJIMPOBAHUS IIPU PELUICHUH COBPEMEHHBIX 3a/1a4 HAyYHBIX MCCIEIOBAHUNA CBOWCTB MaTEPHUAJIOB
U TIPOLIECCOB UX XUMUYECKUX MTPEBPALLEHUII.

3aga4u U3yYeHHUs JUCHHUIINHBI:

- 03HAKOMHTHCSI C OCHOBHBIMU COBPEMEHHBIMH MPOOJIEMaMH HayK O MaTepuaiax v Mporeccax;

- OCBOUTb OCHOBHBIE METOJbl MATEMaTU4YECKOIO0 MOCIMPOBAHMS, NIPUMEHSAEMBIE NPU HU3Y4YCHHUU
CBOMCTB MaTe€pHaJIOB U MPOLIECCOB UX XUMHUECKUX MPEBPAILCHUI;

- HAy4YuTbhCS pPEAlM30BaThb Ha KOMIIBIOTEpAaX METOAbl MAaTEMaTH4YECKOrO0 MOJCIUPOBAHMS,
BO3HUKAIOIIME IIPU MPOBEJIECHUM HAy4YHBIX HCCIEIOBaHUI CBONMCTB MaTEpUalOB U IMPOLECCOB HMX
XMMHMYECKUX MPEBPAILCHUAN.

2. TPEBOBAHMUA K PE3YJIBTATAM OCBOEHUSA JUCHUITJINHBI

MN3ydenne IUCIUIUIMHBI NMPU MNOATOTOBKE Mo HampaieHuto 22.04.01 «MarepuanoBeneHue u
TEXHOJIOTUM MAaTepHaloB» IO MAarucTepckoil mporpamme «MarepuanoBeleHHEe U 3allluTa
MaTEpHUAaIOB OT KOPPO3HUH» CIIOCOOCTBYET POPMUPOBAHUIO CIAEAYIOIINX KOMIIETSHIIHIA:
ObwekyibmypHulx:

e CrnocoOHOCTb K a0CTPAKTHOMY MBIIIIEHUIO, aHAIN3Y, cuHTe3y (OK-1);

® TOTOBHOCTh CaMOCTOSITEIIPHO BBITIONHSATH HCCIIEIOBAHUS HAa COBPEMEHHOM OOOpYAOBaHUU U
nmpubopax (B COOTBETCTBHHM C IIEJSIMH MAarucTEpCKONM TIPOrpamMMbl) U CTaBUTh HOBBIC
uccienopatenbekue 3anaun (OK-7);

Oowenpogpeccuonanvnuix:

® CIOCOOHOCTh CAaMOCTOATENILHO Pa3BUBATh 0A30BbIC 3HAHUSI TCOPETUUECKUX M MPUKIIATHBIX HAYK
IIpU  MOJEIUPOBAHUU, TEOPETHUECKUM U HKCIEPUMEHTAIIBHOM MCCIEJOBAHUM MATEpUajJoB M
npoiieccoB B npodeccronansHoit nestenpHoctu. (OI1K-3);

® TOTOBHOCTb MPOBOJUTH 3KCIEPTU3Y IMPOLECCOB, MaTEpHAIOB, MeTOA0B ucnbitanuii (OIIK-8);

B pesynpraTe n3y4eHus AUCHUIUIMHBI CTYACHT JOJDKEH:

3uamo:

- OCHOBHBIE COBPEMEHHBIE TIPOOJIEMbI HAyK 0 MaTepHaiax v MpoIeccax;

- METOJIbl MaTEMaTHUYECKOrO0 MOJEIMPOBAHUS CBOMCTB MATE€PHAIOB M IPOLECCOB HX
XUMUYECKUX IIPEBPALLCHUM;



= KOMIIBIOTCPHBIC TCXHOJOIMM U HHCTPYMCHTAJBHBIC CpPCACTBA pCain3aliliid MCETOOOB
MaTEMaTUICCKOTO MOACIINPOBAHUA CBOICTB MaTCpuaioB U MPOLECCCOB.

Ymemos:

- CTaBUTH U (GOPMYIUPOBATH 33]1a4M MATEMAaTUYECKOTO MOEIIMPOBAHUS CBOMCTB MaTepHalioB U
IIPOLIECCOB;

- OCYILIECTBIISITh BBIOOp MPOLEAYp M JITOPUTMOB ISl peaju3aliid Ha KOMIbIOTEpax METOJIOB
MAaTEMAaTHYECKOIO0 MOZEIUPOBAHMS CBOMCTB MAaTEpPUAIIOB W NPOLECCOB HUX XHUMHYECKHX
MpEBpaIlCHU;

- aHAJIM3UpPOBaTh, OLICHUBATh U NPUMEHATH PE3YJbTAThl MATEMATHYECKOrO MOJEIMPOBAHUS
CBOMCTB MaTepHuasoB U MPOLECCOB.

Bnaoems:

- MHCTPYMEHTAJIHBIMU CPEJCTBAMH KOMITBIOTEPHBIX TEXHOJOTUN MJIs peai3allid METOJ0B
MaTeMaTHYEeCKOr0 MOJICTUPOBAHMS CBOMCTB MaTEPHAJIOB U MTPOIIECCOB;

- MeToJIaMH 00paOOTKU PE3YJIbTATOB MAaTEMAaTHYECKOIO0 MOJACIIUPOBAHUS CBOWCTB MAaTEpUATIOB
Y TIPOLIECCOB UX XMMHUYECKUX MPEBPAILECHUN;

3. KPATKOE COAEPKXAHUE JUCIIUIIJINHBI.

Monyasp 1. IlpumeHeHne MeTOOB MaTEMaTHYECKOIO MOAEIMPOBAHUS IPU HCCIEIOBAHUU
CBOMCTB MaTepualioB W MPOLECCOB WX XHUMHUYECKUX THpeBpamieHuid. CHCTEMHBIH aHaIu3
3aBUCUMOCTEH CBOMCTB MATEpHUAIOB U IIPOLECCOB XUMHUYECKMX IIPEBpallCHUN IpU HX
MaTEeMaTUYECKOM MOJIEIUpOBaHUU. TeopeTuueckue (U3NKO-XUMUYECKHE U OMIHPUYECKHUE
PErPECCUOHHBIE METOJIbl MaTEMATHUYECKOI0 MOJEIMPOBAHUS, dTalbl UX pealu3aliu. AJITOpPUTMBI
TEOPETUYECKOT0 U SMIIMPHUUYECKOr0 MOJETUPOBAHUSA, UX 00OCHOBaHHBIN BBHIOOP M peaiu3alus Ha
KoMIbtoTepax. lIpuMeHeHne makera MaTeMaTMYECKUX IIPOrpaMM U CHCTEMBI KOMIIBIOTEPHOM
MatemaTuku (Ha npumepe maketa MATLAB) i pemeHuss 3agad  MaTeMaTH4YeCKOTO
MOZEJIIMPOBAHUS.

Monayab 2. Pa3paboTka SMIHUPHUYECKHX PErPECCHOHHBIX MOJENed CBOWCTB MaTepHaOB.
OOpabGoTka JaHHBIX O TEMIIEPaTypHOH 3aBUCUMOCTH CBOMCTB MaTepHaJoOB Ha IpuUMeEpe
3aBUCHMOCTH JIaBJIEHUH HACBHIIIEHHBIX MapoB, TEIIOEMKOCTEH U MOJBHBIX OOBEMOB KUIKOCTH
WHIVUBHUYQJIbHBIX BELICCTB METOAAMHM PErpecCHOHHOro aHanusa. [IpumeHeHme Merona
HaUMEHBIIMX KBaJpaToB U aIrOPUTMOB 0€3yCIOBHOW OJHOMEPHON M MHOTOMEPHOW ONTHUMH3ALUU
YU ONTHUMH3ALMUHU C OTPaHUYECHHUSIMU 1-r0 W 2-rOo poja AJisi ONpeNeeHUs MapaMeTpoB MOJIETeH.
OrneHka 3HAYMMOCTH TapaMeTpoB (KOA(h(HUIIMEHTOB) SMIMPUYECKUX MOJEICH M TMPOBEpPKa HX
aziekBaTHOCTU. Pa3zpaboTka u peanusanus MporpaMMHBIX KOJIOB Ha M-S3bIKE MPOTPaMMUPOBAHUS B
cpene naketa MATLAB.

Moayabs 3. Pa3zpaboTka TeopeTHUecKHMX (DU3MKO-XUMHYECKUX MOJeNel IpoIeccoB
XMMHMYECKHX TPEBpAIllCHUH MaTepuanoB. MaTeMaTndeckoe MOJCIUPOBAHNE  IPOLECCOB
XUMUYECKUX MPEBPAILEHUN MaTEPUAJIOB Ha PUMEpPE MOJAEIUPOBAHUSA XUMUUECKOIO PAaBHOBECHS B
ra3oa3HpIX peakUMAX CHHTE3a aMMHaka M MeTaHupoBaHus. OrlpeneneHue TeMIepaTypHOH
3aBUCUMOCTH DHTAIBIIUN XMMHYECKHMX pEaKUUHd C [PUMEHEHUEM CTaHAAPTHOM TEIUIOTHI
0o0pa30BaHUsl KOMIIOHEHTOB peakUUMi M TeMIEepaTypHOH 3aBUCUMOCTH MX TEIJIOEMKOCTEH.
Omnpenenenye TeMIepaTypHOl 3aBUCUMOCTH KOHCTAHT PaBHOBECHS C NPUMEHEHHUEM CTaHAApTHON
sHepruu obpazoBaHus ['M6Oca KOMIIOHEHTOB pPeakUUH M TeMIEpaTypHOH 3aBUCUMOCTH SHTAJIbIIHNH
XUMUYECKUX peakiui. IIpumMeHeHuMe CTaHAapTHBIX MAaTEMAaTHUYECKUX QJITOPUTMOB PELICHHUS
HEJIMHEWHBIX YPABHEHMM M CUCTEM HEIMHEWHBIX YPaBHEHUM MU OINPEICIICHHS PAaBHOBECHOTO
coCTaBa XUMHUYECKMX peakUui. YdYeT HEeHJeallbHOCTH TMapoBOod (a3sl ¢ NpUMEHEHHEM
NOJySIMIHUpHUEcKoro ypaBHeHus coctosinus CoaBa-Pemnuxa-KBonra (SRK). PaspabGotka u
peanusalys IporpaMMHBIX KOJJOB Ha M-sI3bIKe MporpaMmupoBaHus B cpeze naketa MATLAB.
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4. OFBEM YYEBHOM JUCHUILIVHBI

B B akanem. | B actpoHn.
Buanbi yueOHo# padoThl 3a4YETHBIX yacax yacax
SAUHUIIAX
OO0uasi TpPyA0eMKOCTh JMCHUILIMHBI 10 Y4eOHOMY 5 180 135
ILUIAHY

AyAUTOpHBIC 3aHATHS: 0,88 32 23,76
Jlexuuu (Jlek) - - -
JlaGopaTopusble 3ansatus (JIad) 0,44 16 11,88
[Tpaktrueckue 3ansatus ([IpaxT) 0,44 16 11,88
CamocrostenbHas padora (CP): 3,12 112 84,24
CaMocTOsITeTbHOE H3YUYEHUE PA3/IeTIOB JUCITUILIMHBI 3,12 112 84,24
Buja KoHTpoOJISI: IK3aMeH 1 36 27
KoHTtakTHas paboTa — mpoMeKyTOUHAsI aTTECTAIHS 0,4 0,3
IToarotroBka K 3K3aMeHy 35,6 26,7

AHHOTanUA padoueil NporpaMMbl JUCUMIIJIMHBI
«KoMnbloTepHbie 1 HH(pOPMaLMOHHBIC TEXHOJIOTHH B HayKe u npou3BoacTsee» (b1.5.03)

1. Heap 1McUMIIAHBI

[enpro AMCHUIUIMHBI SIBISETCS TOJATOTOBKA CTYIEHTOB B 00JlacTM WHGOPMAIMOHHOTO
CONPOBOXK/ICHUSI HAYYHOM JEATEIbHOCTH, TMPUBUTHE HABBIKOB CAMOCTOSITEJIBHOTO IOMCKA
XUMUYECKON HH(POPMAITUHU B PA3TUIHBIX HCTOUYHUKAX.

2. B pe3yabrare HM3y4YeHHUs] JMCUMIUIMHBI O0y4YalOIIMIiCd 1O MNporpamme
MATHCTPATyPBhI J0JIZKEeH:

Ob6naoams cnenytommu o6mexkyabTypHeiMu (OK) u obmenpodeccuonansubmvmu (OI1K)
KOMIIETEHIUSMMU:

— CIIOCOOHOCTBIO K a0CTPAKTHOMY MBIIIUIEHHIO, aHaIu3y, cuHTe3y (OK-1);

—TOTOBHOCTBIO K CaMOpa3BUTHIO, CaMOpEAJIM3alMd, HCIOJb30BaHUIO TBOPYECKOTO
notenimana (OK-3);

— CIIOCOOHOCTBIO TOJIB30BAThCS PYCCKMM M WHOCTPAHHBIM SI3bIKAMH  KaK CpPEJICTBOM
JIeI0BOrO OOIIEHUs, YeTKO U SICHO M3JaraTh NMPOOJIEMBbl U PELIEHHs, apryMEHTHPOBATH BBIBOIbI
(OK-4);

— CIIOCOOHOCTBIO MOJArOTAaBJIMBaTh U MPEACTABIATh MPE3EHTALMM IUIAHOB U PE3yJIbTaTOB
coOcTBeHHOW U KoMaHAHOH AestenbHOCTH (OK-5);

— FOTOBHOCTBIO (POPMUPOBATh U OTCTaUBAaTh COOCTBEHHBIE CYXKIEHUS U Hay4HbIE MO3ULHH,
aHAIN3UPOBaTh M J€JaTh BBIBOJABl IO COLUAJIBHBIM, 3THYECKMM, HAyYHbBIM M TEXHHUYECKUM
npobiemMaM, BO3HHMKAIOIMIMM B NPOPECCHOHAIBHON JEATENbHOCTH, B TOM 4YHCIE, C YYETOM
skosiornueckux nociencrauit (OK-6);

—TOTOBHOCTBIO ~ CAMOCTOSITENIBHO  BBINOJIHATH ~ MCCJIENOBaHMA HAa  COBPEMEHHOM
o0opynoBaHUM U TpUOOpax (B COOTBETCTBMHU C HENSAMU MarvucTEpPCKOW IMPOrpamMMbI) M CTaBUTh
HOBBIC HccienoBarenbekue 3aaaun (OK-7);

— FOTOBHOCTHIO K KOMMYHMKALIMM B YCTHOW M NMHUCHBMEHHOH (popMax Ha rocyJapCTBEHHOM
a3bike Poccuiickoit denepayin 1 MHOCTPAHHOM SI3bIKAaX AJIS PELIeHMs 3a]ad NpodecCHOoHaTIbHON
nesitensHOoCcTH (OIIK-1);

— CIIOCOOHOCTBIO  CaMOCTOSITEJIBHO —~ pa3BUBaTh 0a30Bble 3HAHMA TEOPETUYECKHX M
MPUKIAHBIX HAayK MPU MOJEIMPOBAHUM, TEOPETUUECKOM U HKCIIEPUMEHTAIBHOM HCCIIEJOBaHUU
MaTepHalloB U NPOLECcCOB B MpodeccuoHanbHol nestensHocta (OIIK-3);

— CIIOCOOHOCTBIO IPUMEHATH OCHOBHBIE MOJIOKEHHSI U METO/bl COLIMATIBHBIX, TYMaHUTAPHBIX

5



M SKOHOMHYECKHX HAayK IpH pelIeHUH MpodEeCcCHOHATBHBIX 3a/lady C y4eTOM MOCIHEACTBHMA AJist
obmiecTBa, skoHOMUKH 1 dKosorun (OITK-4);

— TOTOBHOCTBIO TPOBOAMTH IAaTEHTHBIA TIOUCK, HCCIENOBAaTh MAaTEHTOCIOCOOHOCTh U
MOKAa3aTeI TEXHUYECKOTO YPOBHS  pa3padOTOK ©  UCIOIB30BaTh IPOLEAYpPHI  3aIUTHI
HUHTEJUIeKTyalbHOU cobcTBeHHOCTH (OIIK-7);

— CIIOCOOHOCTBIO K CaMOCTOSATEIHPHOMY OCBOCHHMIO HOBBIX METOJIOB HCCIEAOBAHUS U
M3MEHEHUIO Hay4YHOT0, HAYYHO-TIeIarOTMYeCKOro U MPOU3BOJCTBEHHOTO CBOEH MpohecCHoHaIbHOM
nesitrensHocTH (OI1K-9).

3HATh:

- OCHOBHBIC COCTABJISIONINE WHPOPMAIMOHHOTO OOCCIICUCHUS IMPOIEecca COMPOBOKICHHS
HAYYHOU JIeSTENbHOCTH, MMOHITHS U TEPMHHBI;

- OCHOBHBIE OT€YECTBEHHBIC U 3apyOe)KHbIE HCTOYHUKH MPOPHIEHON HHPOPMALIUH;

- oOIuIre NPUHIMIMIBI ONy4eHus, 00padOTKH U aHAIKM3a HAYYHON MHPOpMAIUH;

yMeTh:

- BBIICNATh  KOHKpETHbIE  MHGOPMAIMOHHBIE  TEXHOJOTHH,  HEOOXOAMMBIE  JJIS
MHGOPMAIIMOHHOTO 00ECIICYCHHSI PA3TMYHBIX HAYIHBIX MIOTPEOHOCTEHH;

- HaXoAWTh MPO(UIBHYIO HH(DOPMALMIO B PA3TUYHBIX OTEUECTBEHHBIX U 3apyOEKHBIX
WH(GOPMAIIMOHHBIX MACCHBAX;

- oOpabaTbiBaTh M AaHAJIM3UPOBATh JJAHHBIE C IIEJIbI0  BBISIBICHUA PEIEBAHTHOMN
uHpopMaluuy,

BJIA/IETh:

- 3HAHWSIMHU O COBPEMEHHBIX aBTOMATU3HPOBAHHBIX WH()OPMAIIMOHHO-TTOMCKOBBIX CHCTEMAaX
(AUIIC), ux BO3MOKHOCTSX, CITIOCO0aX B3aMMOJICHCTBHS C HUMH;

- MPAKTUYCCKUMH HaBBIKAMH HWH(OPMAIIMOHHOTO TIIOMCKA C TIOMOIIBIO TEXHOJOTHUH
TEJICKOMMYHUKAIIMOHHOTO JocTyrna U UHTEpHET-TEXHOIOTHiA;

- OCHOBHBIMH TIOJIXOJIaMH JJIS aHATN3a MOJyYeHHOW JTJAHHBIX W WCITOJIb30BAHUS UX B CBOCH
npohecCUuOHABHOM IS TENHHOCTH.

3. Kparkoe conepxxanue I CHUNIHHBI:

Monyas 1. Benenue. OcHOBHBbIC NMOHATHUS U TepMUHBbI. ['ocyiapcTBeHHasi cucrema
HAy4YHO-TeXHU4YecKkod nHpopmanuu. Undopmannonnsie n3ianusa u basbl 1aHHbIX.

Paccesnue u crapenue unpopmanuu. Crnenuduka nHGOpMaMK 110 XUMUU U XUMHUYECKON
texHonorun. Mapopmanumonnsie cucrembl (MC) u urpopmarmonnsie TexHonoruu. CTpykTypa u
knaccudukanus MC. Pedepatuubie xypHanel: PedepartuBnbiii xypHan «Xumus», «Chemical
Abstractsy. CTpyKTypa, yKazaTelu, alrOpuTMbl pa3IMyHbIX BUJOB MOUCKA. ABTOMATH3UPOBAHHbIE
nHpopmanmonHo-mouckoBsie cucrembl (AUIIC). JlmamoroBpie MOMCKOBBIE CHCTEMBI: OCHOBHBIC
(GyHKIMU ¥ BO3MOKHOCTH, CIIOcOo0bI ocTymna. MHbopMamoHHbIe TEXHOJIOTHH U HH(POPMaLlMOHHBIE
pecypchl. DTarbl pa3BUTHS WH()OPMAITMOHHBIX TEXHOIOTHH. Buibl HHPOPMaIIMOHHBIX TEXHOJIOTHH.
OCHOBHBIE KOMIIOHEHTBI TEJIEKOMMYHHMKAIMOHHOTO naoctyna k pecypcam AMIIC. Anroputm
MH(GOPMALIMOHHOTO MOUCKA B PEXXHUME TeJleA0CTyna. Bribop nekcuyeckux eAuHMUIL, UCTIOJIb30BaHNe
JOTMYECKUX M TO3UIUOHHBIX orepartopoB. HMH(pOpMaAIMOHHO-NOUCKOBBIN s3bIK. Jloruka wu
ctparerus noucka. basel nanueix (b/1). banku manapix. CTpykTypa, QyHKIINW, Ha3HauYeHHEe. THUIbI
0a3 MaHHBIX U OAHKOB JJAHHBIX.

Monyas 2. Uadopmanuonnbie pecypcbl cetu Internet. OredyecTBeHHbIE MCTOYHUKH
HHGoOpPMALNH 0 XUMHHU U CMEKHBIM 00J1aCTSM.

AUTIIC BceepoccHiickOro MHCTUTYTa HAaydHOW M TexHuueckoi wHpopmarmu (BUHUTH).
OcunoBubie baszsl gannbix BUHUTU. Ilpenmetrnoe coxaepxkanue u HamonHeHue. CTpykTypa
nokymeHnToB B b/ BUHUTHU. MudopmanmonHo-monckoBbIi sA3b1K. [lonckoBas crparterus. AUIIC
STN-International. Mudopmanmonno-monckoas cucreMa STN-International. Ocobernnoct AUTIC
STN-International. Opranuzanus 1 BO3MOXHOCTH Toucka. Paznuunbie Buasl moucka: (STN-easy,
STN Express, STN on the Web u np.). 3HakOMCTBO C OCHOBHBIMH BHUIAaMH HWCTOYHUKOB
uHbopManuu: MOHOrpaduu, TuccepTaluy, aBTOpedeparTbl, CTaThd, MATCHTHI, NEMOHUPOBAHHBIE
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PYKOIIUCH, Te3UChl KOH(EpeHLUH, ceTeBble MyOJMKaluu, cTaHaapTsl ¥ T.1. OcoOeHHOCTH
oopMIIeHHsI CCBIIOK Ha JIaHHBIC MCTOYHHMKH. VICIONIb30BaHME OTEYECTBEHHBIX 0a3 naHHbIX PI'B,
I'TIHTh, BUHUTHU, PHb u ap. Ucnonp3oBanue Bo3MoxHOCTeH Oubnmmoreku elLibrary. MHIeKcH
UUTHUPOBAHUSA. TeMaTUYECKUI TTOUCK.

Monyas 3. Undopmanuonnbie pecypcbl cetu Internet. 3apyOe:xkHble MCTOYHUKH
HHGoOpMALNH 0 XUMHHU H CMEKHBIM 00J1aCTSAM.

O0630p cymiecTByOMUX HHPOPMAIIMOHHBIX UCTOYHUKOB B O0JACTH XUMHH, XHMHYECKOM
TEXHOJIOTUU U CMEXHBIX HayK. MH(pOpManmoHHbIE TOPTANBl U CAWTHI SJICKTPOHHBIX U3/IaHUM: CalT
ANEKTPOHHBIX KYPHAIOB AMEPHKAHCKOTO XHUMHUYeckoro oOmectBa, mnopran Informaworld
m3natenbctBa  TAYLOR&FRANCIS, wundopmammonssiii  mopran  SCIENCE  DIRECT
m3narensctBa ELSEVIER, mnopransl wusmarensctB SPRINGER, WILLEY&SONS wu ap.
HNudopmanmonnsie Bo3MoxkHOCTH Science Direct. IlonckoBslii uMHTEpdeEiic, MOMCKOBBIN S3BIK,
HayKOMETpHYeckre  (DYHKIMH,  JOMOJHUTENbHbIE  (QYHKIMH.  DIEKTPOHHBIE  H3JAAHHA
AMEpUKaHCKOTO XHMHUYeckoro oobmecrBa. OOmas xapakrepuctuka. HWHpOopmannonHsile wu
oucKoBble BO3MOKHOCTH. [lonstue DOI. IlonckoBbIi s3bIK. Arperatopbl Hay4HO-TEXHUYECKOM
unpopmanun Reaxys, Web of Science, Scopus, Google Academy. MHAEKCHI IUTUPOBAHUS.
TemaTnyecKuil IOUCK.

MonyJib 4. UcTOYHMKM NATeHTHOI HHPOPMALMU.

[ToHsiTHE OOBEKTOB MHTEIUIEKTYaJlbHOM COOCTBEHHOCTH. [laTeHTHast JOKyMEHTAaIusl Kak
nH(popMallMOHHbIH MaccuB. OCHOBHBIE TMOHSATUS U OIpeleieHHs B 00JacTH NaTEHTOBEICHHUS.
OOvexkThl  u300pereHuil. IlaTeHTHOe  3aKOHOIATENBCTBO.  MeXAyHapoaHas  MaTEeHTHas
kinaccudukanus (MIIK). INatentHpiii mouck. OcoOeHHOCTH M BHIBI MoucKa. OTEYECTBEHHBIE U
3apyOeKHbIE ~ aBTOMATH3MPOBAHHBIE  WH(POPMALIMOHHO-TIOMCKOBBIE ~ CHUCTEMbl  MATEHTHOU
uHpopManuu. XapakTepUCTHKa, OpraHu3anus, BO3MOXHOCTH mnoucka. bJl ®dexepanpHOro
uHCTUTYTa TpoMbinuieHHONH cobctBeHHocTH (DUIIC). CoctaB ¥ BO3MOXKHOCTH JOCTYIIA.
Crpykrypa mateHTHoro nokymenta B bJl. BJl Amepuxanckoro mareHTHoro BenomcTtBa United
States Patent and Trademark Office (USPTO). Cocra B/l USPTO. Bo3moxHocTu nocTyma.
Crpykrypa marentHoro nokymenta B bJ[. BJI ESPACENET. Komnekumsi nateHTHbIX b/
ESPACENET. Bo3moxHoctn noctyna. CTpykTypa maTeHTHoro nokymeHta B bBJI. Buael u
BO3MOYKHOCTH TTOUCKA.

Monyasb 5. UHTepHeT KaK TEXHOJIOrMd U HH(POPMALHOHHBIH pecypc.

Hcnonp3oBaHue TeXHOJIOTMH BeOMHApOB B ydyeOHOM mpornecce. Vcmonb3oBaHue cucreM
KoHTpoJs Bepcuit GiHub. Buasl nmouckoBbix MamuH. CTPYyKTYpa U MPHUHLIUI pabOThI MOMCKOBBIX
mamuH. [TouckoBas cucrema Google. Ilpuemsr nmoucka nadopmanuu. CepBuchl noprana Google.
OnexrponHas modyra Gmail u cepuc GoogleTalk. Tlouck nayunoii uadopmaru B GoogleScholar.
ABTOMaTHYECKH TEPEBOMYUK  BEO-CTpAHUIl.  DHIMKIONECIUYECKHE TMOpTaibl  VHTEpHET.
Texnonorust Wiki. McTopusi BOSHUKHOBEHHUSI U CTPYKTypa cBoOoaHON »HuMKiIonenuu Wikipedia.
CoBmecTHas paboTa HaJ JOKYMEHTaMHU M OpPraHM3allMd COBMECTHOI'O OHJIAMH MPOCTpaHCTBA AJIs
HaydyHOW paboTel. DQdeKkT caMoOpraHuM3alid B  T[JIOOATBHONH  KOMIBIOTEPHONH  CETH.
XapakTepucTrka colmaibHbIX cetel. [Tonstue o 6morocdepe.

5. O0beM y4eOHOM QM CIUTIIAHBI

Buzsl yaeOHoI paboThI B B akanem. | B actpos.
3a4EeTHBIX qacax qacax
eAMHMIIAX

O0masi Tpya0eMKOCTh IMCUMILUIMHBI 1O Y4ieOHOMY 2,0 72 54
IJIAHY

Konrakthas padora (KP): 0,89 32 24

Jlexuuu (Jlek) — — —




[IpakTueckue 3ansatus (113) 0,89 32 24
CamocrositesbHas padora (CP): 1,1 40 30
Pedepart / camocTosiTenpHas npakTuyeckas padboTa 0,5 18 13,5
CaMOCTOSITEJIPHOE U3YUYECHHUE PA3/IeJIOB TUCIIUIIIIMHBI 0,6 21,8 16,35
KoHTtakTHasi caMocTosITeNIbHasi paboTa 0,2 0,15
Bua koHTpOJISi: 3a4eT/IK3aMeH 3auer 3auer

AHHoOTanus padoueil MporpaMMsl JHCHUILVIMHBI «MaTepuaJjioBeJeHHe U TEXHOJIOTHH
COBPEeMEeHHBIX U NepcneKTHBHbIX MaTepuanos» (b1.5.04)

1 ILeap AMCHUMIVIMHBI — HAYYHTh METOJIaM TIPOM3BOJCTBA HOBBIX IEPCIICKTUBHBIX
MaTepHUanoB, 03HAKOMUTh C UX CTPYKTYPHBIM COCTOSIHUEM W CBOMCTBAaMH, MOKa3aThb BO3ZMOXXHOCTHU
WU3MEHCHHUS ITUX XapaKTEPUCTHUK.

2 B pe3yabTaTre H3yYeHHs AUCUMILIMHBI 00y4alomuiicsi Mo NporpaMMe MarucTpatypsl
JOJIZKEH::

Obnaoams caenytommmu o0mekynsTypHbiMu (OK) u obmenpodeccuonansasiMu (OITK)
KOMIICTCHITHSMHU:

— TOTOBHOCTBIO  CaMOCTOSITEIbHO  BBIMIOJIHATH  HCCIEAOBAaHUS HAa  COBPEMEHHOM
o0opynoBaHuu U npubopax (B COOTBETCTBHH C LEISIMU MAarucTepCKOW NMPOTrpaMMbl) U CTaBUTh
HOBBIE HccienoBarenbckue 3aaaun (OK-7);

— TOTOBHOCTBHIO TPHUMEHSTh MPUHIIMIBI PAIMOHATFHOTO HCIOJIB30BAHUS TPUPOTHBIX
PECYpPCOB U 3aIIUTHI OKpYXKAIoIeh cpeabl pH pemeHun nmpodeccuoHanbHbIX 3a1ad (OIIK-5);

— TOTOBHOCTH IPOBOJUTH TATCHTHBIM ITOMCK, HWCCJICIOBAaTh IATCHTOCIIOCOOHOCTh W
MOKa3aTed TEXHUYECKOTO YpPOBHS pa3padOTOK M MCHOJB30BaTh MPOLENYpPhl  3aIlUTHI
UHTEIUIeKTyanpHOoM cobcTBeHHOCTH (OI1K-7);

— CHOCOOHOCTHP K CaMOCTOSITEJIbBHOMY OCBOCHHMIO HOBBIX METOJOB HCCIICAOBaHUSA U
M3MEHEHHIO HAay4yHOro, HAy4YHO-NEJarori4eckoro W MPOM3BOJCTBEHHOTO Mpoduis CcBoei
npodeccronanbroit aestensHocTH (OI1K-9).

B pesynbraTe u3yueHus: AUCUUILINHBI CTYIEHT MarucTpaTyphl JOJIKEH:

3nams:

—  COBpEMEHHBIE U MEPCIIEKTUBHBIE KOHCTPYKIIMOHHBIE U (PYHKIIMOHATIBHBIC MaTEePUAIIBI;

—  CBOWCTBA pa3IMYHBIX TPYIII MAaTEPHUATIOB;

— o0jacTu MpUMEHEHHs MaTePHUaJIOB;

— CYIIHOCTh TEXHOJOTHYCCKHUX IMPOIECCOB TOJYYCHHS HOBBIX  IEPCICKTHBHBIX
MaTepHaoB, UX 00pabOTKH U MOIU(DUKAIIHUH.

Ymems:

— CBsA3bIBaTh (PHM3WYECKHME W XHMHYECKAE CBOWCTBA MATEPHAIIOB U  IPOIIECCHI,
MPOTEKAIOIIME B HUX C TEXHOJIOTMUYECKUMH MpolieccaMy IPOU3BOACTBA, 00pabOTKH U IiepepaboTKu
MaTEPHUAIOB M UX IKCIUTyaTallMOHHON HAJI)KHOCTBIO U JIOJTOBEUYHOCTHIO;

—  aHAIM3HPOBATH CBOMCTBA MATEPUANIOB;

— WCTOJBh30BaTh 3HAHHUS TEOPETHYECKHMX OCHOB MATEpPHANIOBEICHUS U TEXHOJOTHH
COBPEMEHHBIX MaTePUAJIOB MTPH PEIICHUN KOHKPETHBIX MPHUKIIAIHBIX 33]1a4;

— aQHAIM3HWPOBATh MPHUYMHBI YXYAIICHUS OSKCIUTYaTAlIHOHHBIX CBOWCTB MATEpUAIIOB U
npenjgarat 000CHOBAHHBIE BAPUAHTHI UX YIIYULICHHUS.

Bnaodemw:

— HaBBIKAMH BBIOOpa pAIMOHATBHOTO METOJA IONYYCHHUsS W3JCIHUA B 3aBUCUMOCTH OT
(YHKIIMOHATHHOTO HA3HAYCHUS MATEPHATIOB, TEXHOJIOTHYECKUX TpPEOOBAaHUU K W3JACITUI0 U
BO3MOXXHOCTEH MPOU3BOJICTBA;

— HaBBIKAMH pa3pabOTKU W HUCIHOJB30BAHHS HOBBIX TEXHOJIIOTMYECKUX TMPOIECCOB U
o0opymoBaHUs B MPOM3BOJICTBE M MOIU(PUKANNKA MATEPUAIOB, B TOM 4YHUCIIC THOPHIHBIX,
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KOMITO3UIIMOHHBIX U HAHOMATEePUaJIOB;

— HOBBIMH TEOPETHUYECKMMHU TNOJIXOJaMU M MPUHIMIIAMHU JU3aiiHa MaTepuasioB C
3aJlaHHBIMH CBONCTBaMU;

—  COBpPEMEHHBIMH MH(POPMAITMOHHO-KOMMYHUKAIIMOHHBIMU TEXHOJIOTUSIMU U CPEACTBAMHU
npu  pa3pabOTKe TEXHOJIOTUYECKUX TIPOLECCOB TONYyYeHHs] M O00padOTKH COBPEMEHHBIX
MaTepUasoB;

— HaBbIKaMH  pabOTBl C HAYYHO-TEXHUYECKOW JIUTEpaTypol W  HOPMATHBHOM
JOKYMEHTaled B 00JacTM MaTepHajoOBEJCHHS M TEXHOJOTMM MAaTepHalioB, a TaKxke
CITOCOOHOCTSIMU COOMpaTh, AHAIM3UPOBATH, 0000IIATh HAYYHO-TEXHUYECKYIO HHOOPMAIIUIO TI0
TEMaTUKE UCCIIEIOBaHUS.

3 KpaTtkoe cojep:kaHue JUCUMILIAHBI

Mamepuanel, ucnonvzyemvie 6 mexunuxe. Benenue. TpeOoBaHMS K IEPCIEKTHBHBIM
MatepuanaMm. Kiaccudukamuss OCHOBHBIX THUIIOB  COBPEMEHHBIX  KOHCTPYKIIMOHHBIX U
(YHKIMOHANBHBIX HEOPraHMYECKHX (METAJUIMYECKHMX W HEMETAJUIMYECKHX) U OpPraHHYEeCKHX
(MOAMMEPHBIX U YTIIEPOJHBIX) MaTEPHAIOB; KOMIO3UTOB U THOPHIHBIX MAaTEPHATIOB; CBEPXTBEPABIX
MaTEpHUAIIOB; UHTEJUIEKTYaJIbHBIX 1 HAHOMAaTEPHAJIOB, INIEHOK U MOKPBITUI.

DyukyuonanvHvle nopucmoeie mamepuanvl. Knaccupukanus TEXHOJOTHH H3TOTOBICHUS
MOPUCTBIX MaTepuanoB. CBOICTBA U TEXHOJIOTUH NOJYYEHHUS] METAJUIMUECKUX II€H U3 PacIlaBOB U
ra3oBoii ¢as3pl. [lomydyeHne MeTalIMUeCKHX TMEH M3 MOpOoIKOB. [lonmydeHne NpPOHHUIIAEMBIX
MOPUCTBIX MAaTepUajroB W3 TMOPOLIKOB M BOJIOKOH. IIpoM3BOACTBO KepaMUYECKUMX MeMOpaH.
Karanuzatopel Ha HOCUTENAX SYEHCTOM CTPYKTyphl. CBOICTBa MOPHUCTHIX MPOHMUIIAEMBIX
MaTepHUaJIOB U METO/IbI onpesieeHus. [IpuMeHeHrne noprucTeiXx MaTepUaoB.

OcHOBbl  HAHOMEXHONO2UU U  KOHCMPYKYUOHHbIE — HAHOCMPYKMYpHble — Mamepuanbl.
OcoOEHHOCTH CTPYKTYphl HAHOKPHCTAJUTMYECKHX MarepuaiioB, Kiactepsl, KapOWHBI, (yJIepeHsl,
yIJIepOoAHble HAHOTPYOKH. HaHOCTpYKTypHBIE TOHKHE IJICHKA. MeTOJbl MOTYYEHHUS MOPOIIKOBBIX
HaHoyactull. llopomkoBas wmetamlyprus HaHOMAarepuaiaoB. HaHOCTPYKTypHBIE MHOIOCIOWHBIE
Matepuaibl. OCOOEHHOCTH  XUMHYECKUX U (DU3UKO-MEXAaHUYECKUX  CBOMCTB  OOBEMHBIX
HaHOCTPYKTYPHBIX MarepuayioB. MexaHndyeckue CBOMCTBA HEKOTOPBIX OOBEMHBIX HAaHOMAaTE-pUAJIOB
(cTanu, THTaH U €To CIUIaBbl, ATFOMUHHUEBBIEC CIUIAaBbl, TBEPbIC CIUIABBI, KEPAMHKA, KOMIIO3UIIMOHHbIE
Matepuaibl. O0acTH NPUMEHEHHUsS] HAHOMAaTEpUAJIOB (CBEPXIPOYHbIE MaTepHaibl, HAHOAIEKTPOHUKA,
BBIUHMCIIMTENIbHAST ~ TEXHUKA, MAarHUTHbIE W  DJEKTPOTEXHHYECKHE MAaTepualbl, MaTepUabl
KaTaJIM3aTOpOB M (QMIBTPOB, MEIHIIMHA U 3]PABOOXPAHEHUE, BOCHHBIE TEXHOJIOTHH).

Hosvie unmennexmyanvnvle mamepuanvi. KoHIENIMS CO3[aHUS MHTEUIEKTYyaJIbHBIX
MatepuanoB. MHTennekryanbHble  KOMIO3UThl. CaMOBOCCTaHAaBIMBAIOIIMECS  MaTepHAaJIbl:
MOJIMMEpPBI, KepaMHKa, MeTajulbl. TepMHUYecKH aKTUBUpPyeMble MaTepHasibl. MexaHusMm sddexTa
namMsATd  (GopMbl. DJEKTPUUECKH aKTHBHpPYEMble MaTepHalibl: YMHBbIE Kpacku. MarHuTHo-
aKTUBUPYEMBIE MaTEpHUaJIbl. XUMUYECKH AKTUBUPYEMBIE MAaTEPHAJIBL.

Csepxneckue cnaasvl. Metoabl oOecrieueHus: BBICOKOM YAENbHOM MPOYHOCTH, CIUIABBI C
QJIIOMUHUEM, MarHueM, JHUTUeM, OepuiuineM; 00JacTh NMPUMEHEHHs CBEpPXJETKUX MaTepHajIoB.
KoHCTpyKIIMOHHBIE CTaJId W CIUIaBbl Ha aJIOMUHUEBOM M TUTAHOBOW OCHOBE, KOMIIO3UIIMOHHbBIE
MaTEpHUaIbl: KOMIUIEKC JIETUPYIOLIMX 3JIEMEHTOB, BpEIHBIE NPUMECH, BUABI TEPMHUUECKON
00pabOTKH, COBPEMEHHbIE METO/bl IOBBIIIEHUS KOMILUIEKCAa CBOMCTB KOHCTPYKIIMOHHBIX
MaTepUaJIOB;, OCHOBHbIE O00JAaCTH MPUMEHEHHsS  KOHCTPYKIMOHHBIX  METAIMYECKUX U
HEMETAINTMYECKUX MaTeprajIoB B aBUa-KOCMUYECKON TEXHHKE.

Amopgnvie mamepuanvl. YcnoBus o0pa3oBaHusi aMOp(hHON cTpYKTyphl. CriocoObl MoMy4eHHs
MaTepHajioB B aMOP(HOM COCTOSIHUM. MexaHWuecKue, XMMHUYECKUE, 3JIEKTPUYECKHE W MarHUTHbIE
CBOICTBa aMOP(HBIX METAJUIMYECKHUX CIUIaBOB. TepmuyecKkas CTaOMIBHOCTh aMOP(HOTO COCTOSHUSL
OO6nactu mpruMeHeHUs! aMOP(PHBIX METAUTMYECKUX CILIaBOB.

Csepxmeepovie mamepuanvl. CTPyKTypa CBEPXTBEP/AbIX MaTepHasOB. AJIMa3HbIE TUICHKH.
Hutpun yriepona. Hurpug 6opa. AnMasHblii 1 abpa3uBHBIN HHCTPYMEHT.

Kaponpounvle u dgcapocmoiikue mamepuanvl. TUTAHOBBIE CILIABBI, XKapONPOYHbIE CTAIU U
CIUIaBbl HA KEJIE30HUKEJICBOM M HHMKEJIEBOM OCHOBE, CIUIaBbl HA OCHOBE TYIOIJIABKHX METAJUIOB,
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KepaMHYECKUe W KOMIIO3MIMOHHBIE Marepuaibl. (OCHOBHBIE TPUHIMIIBI  KOMILICKCHOTO
JIETUPOBAHMSI KAPOCTOHKHUX U YKAPOIPOUYHBIX MATEPUAIIOB, TEPMHUUECKAs CTAOUIBLHOCTh CTPYKTYPHI
KApPOIPOYHBIX ~ MAaTEPUANIOB, BHIbI TEPMUYECKOH OOpaOOTKM, TPUHIMIBI  Pa3padOTKU
KepaMUYECKUX U KOMIO3UIIMOHHBIX MAaTEPUATIOB, IBTCKTUICCKIEC KOMITO3UIIMOHHBIC MATEPUAJIBL.

Iopowrkoevie  mamepuanvi. CrocoObl  TOJTYYEHUS TOPOIIKOB. TEXHOJIIOTHYECKHE,
XUMHUYECKHe M (DPU3MYeCKHe CBOWCTBA MOPOMIKOB. OCHOBHBIE MAPKH METAIH-YECKHUX ITOPOIIKOB.
[MpuHtMnel  BeIOOpa W3AETHA JUISS HM3TOTOBJIICHUS METONAaMHU TIOPOII-KOBOW  METAJLTYPTHH.
[IpeccoBanue (opMoOBaHME) MOPOMIKOBOTO MaTepuaia. CHekaHue MOPOIIKOBBIX MAaTEpUAIOB U
u3aeNui. Marepuainsl, MOJIyYEeHHBIE METOJaMHU IOPOIIKOBOH METAJUIYPIHU: KOHCTPYKIIMOHHBIC
MaTepHanbl, (QUIBTPYIOIIME TIOPHUCTHIC MaTepuaibl, AHTUPPUKIMOHHBIE H (QPUKIIHOHHBIC
MaTepHUaIbI.

4 O0beM yueOHOH TUCUMILIUHBI

B
. B 3auerHbIx B akanem.
Bupael yue6HoI paboThI aCTPOHOM.
eMHHIIAX yacax
Jacax
O0mas TpyA0eMKOCTb JHCHHUILJIMHBI 110 y4eOHOMY 1 36 27
IUIAHY
AyIMTOpPHBbIE 3AHATHS: 0,44 16 12
[Tpaktrnueckue 3anstus (113) 0,44 16 12
CamocrositesbHas padora (CP): 0,56 20 15
KoHTakTHas caMocTosTelIbHAs paboTa 0,2 0,15
CamocTosiTeTbHOE M3YUEHUE Pa3/1esIOB JUCIUILIMHBI 19,8 14,85
Buja koHTpoOssi: 3aueT / Ik3aMeH 3a4eT C OLleHKO
AHHOTanUA padoyeii mMporpaMMbl JUCUUILIIHHBI
«JlenoBoii nHocTpanHbli s13b1k» (B1.5.05)

1. Heap aucuumiIMHbBI — OpUOOpETEHHE O0YyYaroIMMHCA OO0IIEed, KOMMYHUKaTUBHOW WU
npodeccHOHAIbHON KOMIIETEHLUH, YPOBEHb KOTOPBIX Ha OTAENBHBIX JTamax S3bIKOBOM
MOATOTOBKH M03BOJISIET HCIIO0Ib30BATh WHOCTpPAHHBIN S3BIK KaK B
npodeccuoHAIbHON ~ AeSITeNbHOCTH B cdepe IeNoBOro OO0IIeHMs, Tak HM IS Lesel
caMo00pa3oBaHMUsl.

2. B pe3yabrare u3yYeHHMs] UCHUIUVIMHBI oO0yvyalmuiicsi 1O MNporpamMme

MATHCTPATyPhI A0JKEH:

Obnadams CIeNYIONTUMA KOMITETCHITUSIMU

- CIIOCOOHOCTHIO K a0CTPaKTHOMY MBILUIEHHIO, aHanu3y U cunte3y (OK-1);

- CHOCOOHOCTBIO  IOJIb30BaThCA TOCYIApCTBEHHBIM s3bIkoM Poccuiickoit denepaumu u
MHOCTPAHHBIM S3BIKOM KaK CpecTBOM JieroBoro oouienus (OK-4);

- TOTOBHOCTBIO K KOMMYHUKAIIMU B YCTHOHM U MMCbMEHHON (hopMax Ha rocy1apCTBEHHOM SI3bIKE
Poccuiickoit ®enepanun ¥ HMHOCTPAHHOM SI3bIKE JJIs pELIEHUs 3a7ad MpodecCHOHaTbHON
nesitenbHOCTH (OITK-1).

3uamo:

- OCHOBHBIE  CIOCOOBI ~ COYETAEMOCTHM  JIGKCMYECKHMX  €AMHUIl U  OCHOBHbBIE
CJI0OBOOOpa3oBaTEIbHBIC MOJICIIH;

- PYCCKHE 5KBHMBAJICHTbI OCHOBHBIX CJIOB U BBIPAKEHHH PO eCCHOHATEHON peuH;

OCHOBHBIE TIpUEMBI U METOJbl pedepupoBaHUS U AaHHOTUPOBAHUS JIMTEPATypbl IO
CHELHUATbHOCTH;

- MIACCUBHYI0 M AaKTUBHYIO JIEKCUKY, B TOM 4YHCJE OOIIEHAay4yHYI0 M CIELHHaJIbHYIO
TE€PMUHOJIOTHIO, HEOOXOAUMYIO /Ui paOOThI HaJl TUIIOBBIMH TEKCTAMU;

- npuemsbl paboThl C OPUTUHAIBHON JIUTEPATYPO MO CHIEHUATBHOCTH.
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Ymemo:

- paboTaTh ¢ OPUTUHAIBHOU JIUTEPATYPO MO CHEIIMATHHOCTH
- paboraTh CO CJIOBapeM;

BECTH JIEJIOBYIO [IEPENMCKY HA U3Y4a€MOM SI3bIKE;

- BECTHM  pEUYeBYI0  JCSATENbHOCTh  INPUMEHUTENbHO K  cdepe  ObITOBOH U
npoecCHOHAIEHON KOMMYHHUKAIUH.

Bnaoemu:

- MHOCTpPaHHBIM SI3bIKOM Ha YPOBHE NMPO(ECCHOHATBHOTO OOIICHUS, HABBIKAMU U YMEHUSIMHU
peUeBOi ESITENFHOCTH IPUMEHHUTENBHO K cdepe OBITOBOI U MpodecCHnOHaTbHON KOMMYHUKAIIUH,
OCHOBaMU IyOJIMYHON peun;

- dbopMaMu 1€7TOBOM TMEpPEeNUCKH, HABBIKAMHU MOJITOTOBKH TEKCTOBBIX JTOKYMEHTOB B
YIIPABICHUYECKON AEATEIbHOCTH;

- OCHOBHOW MHOSI3bIYHOM TEPMHUHOJIOTHUEN CIIELIMAIBHOCTH;

- OCHOBaMH pedeprupoBaHMs U aHHOTHPOBAHUS JIUTEPATYPHI IO CIIEIUAITBHOCTH.

3. KpaTkoe coaep:xaHue JUCUUIIHHBI:

Mooyne 1. Obwenunesucmuueckue acnekmsl 0108020 00ujeHUs Ha UHOCMPAHHOM S3bIKe.

Beenenue. [Ipeamer u posib HHOCTPAHHOTO A3BIKA B JIEIOBOM OOIIEHHUHU. 3a7auu U MECTO Kypca
B [IOJIFOTOBKE MarucTpa TEXHUKHU U TEXHOJIOTHUH.

1. I'paMMaTnyeckue TPYZAHOCTH HM3y4aeMOro s3blka: JIM4HbBIE, NPUTSKATENBHBIE W IIPOYHE
MECTOMMEHHS.

Crpspxenue riarona-cszku. OOpasoBanue u ynorpebiaeHue ¢popM MacCUBHOIO 3aJ10ra.

[Topsinok ci10B B MPEIOKEHUN.

2. UreHne TeMaTUUEeCKHX TEKCTOB: «BBeaenue B xumuio», «I.1. Mengenees», «PXTY

uM. J[.. MenneneeBay». [loHstue o BuIax uTeHUs. AKTHUBU3ALUS JIEKCUKH IMPOUYUTAHHBIX
TEKCTOB.

3. [lpakTuka ycTHOM peun o TeMaM: «['oBopum o cede», «B ropoaer, «PailoH, rae s KuBy».

Jlekcuueckue OCOOEHHOCTH MOHOJOTMYeCKOW peud. PeueBoil 3THKET AenoBOro oOIIeHHUs
(3HAaKOMCTBO, MpEJCTaBICHHE, YCTAHOBICHUE U MOJJEP)KaHUE KOHTAKTa, 3alpoc U COOOILEHHE
uHpOopMauu, MoOyXaeHNe K AeUCTBUIO, BEIpAaXKEHUE MPOCHOBI, COTIacHs).

doHeTH4eCcKre XapaKTEePUCTUKH H3ydaemoro s3bika. OCOOEHHOCTH TMAJIOrMYecKoil peyd 1o
IIPONJECHHBIM TEMAM.

4. I'pamMaTnyecKkue TPYJHOCTH U3Y4aeMOTO S3bIKa:

Nuduautus. OOpa3oBaHne M ynorpeOieHne HHQUHUTHUBHBIX 000pOTOB. BupoBpeMeHHBIE
(hOpMBI TI1aroJoB.

Mooyne 2. Umenue, nepegoo u ocobenHocmu cneyuaibHou OusHec Jumepamypbi.

5. Wsyyaromiee yrteHue TeKCTOB Mo Temam: «CTpykTypa BemiecTBa», «Heopranmdeckas u
OpraHudeckas XUMHs, COCOUHEHUs yriepona». Jlekcudyeckue OCOOCHHOCTH  JI€JIOBOM
JOKyMeHTauu. TepMHHOIOrUs OU3HEC JIUTEpaTyphl HA U3yYaeMOM SI3BIKE.

6. [IpakTuka ycTHOM peun 1o TeMe «CTyneHuYeCcKas KU3HbY.

CtunucTuyeckue M JIEKCHUYeCKHe OCOOCHHOCTH S3bIKAa JIEIOBOTO OOLICHUS. AKTUBHBIA H
[TaCCUBHBIA TEMAaTUYECKUI CIIOBAPHBIM 3aI1ac.

7. I'paMmmaTH4eCKUE TPYAHOCTH U3y4a€MOTO SI3bIKA:

IIpnyacTtus. PaznnyHele BapuaHThl IEPEBOAA PUYACTUIN HA PYCCKUM s3bIK. [IpudacTHbIe

000pOTHI U IPUEMBI UX TEPEBO/IA HA PYCCKUH S3BIK.

CocnaraTenbHoe HakJIOHEHHE. TUIIBI YCIOBHBIX NpeIoKeHUH. BapuanTsl nepesoaa

MPEIOKEHUHN B COCIAraTeIbHOM HAKIIOHEHUH M YCIOBHBIX MPEIJIOKEHUM.

8. M3ydaromiee YTeHHE TEKCTOB IO TeMaTuke: «XuMuueckas jadboparopus»; «M3mepeHus B
XUMUN».

Opranuzanus paboThl CO CHeNUANbHBIMU clioBapsiMu. [loHsATHE 0 pedepupoBaHUM TEKCTOB 110
CIELUUATIbHOCTH.

Mooyns 3. Ilpogheccuonanvruas kommyHukayus 8 cgpepe 0108020 00ueHs.

9. IlpakTuka ycTtHOM peun no temam: «CTpaHa U3ydaeMoro si3bikay, «lIpoBeaenue nenoBoi
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BCTpeUn», «3akKIIOYeHUEe KOHTpaKTa». YCTHBIH oOMeH uHdopMmalueil: YCTHbIE KOHTaKThl B
CUTYaIMIX JIETTOBOTO OOIIECHHUS.

10. Uzyyaromee yTeHUE CrielUaabHbIX TEKCTOB. [Iprembr paboTel co cioBapeM. CocTaBieHHE
pedepaToB U aHHOTAITHIA.

11. O3nakomuTenbHOe yTeHHE MO TemaTuke: «B Oanke. @uHaHCH»; «/lenoBble mMUCHMaY;
«YcrpoiicTBo Ha paboTy». PopMbl nenoBoro muchbMma. [loHATHE IENOBON KOPPECTIOHIEHIIHH.
[Tpuemsl paboThl ¢ THTEPHETOM M 3JIEKTPOHHOM MOYTOM.

12. Pa3sroBopHasi MpakTUKa JAEIOBOrO OOIICHUS MO TeMaM: «XUMHYECKHE TEXHOJIOTUW,
«[Ipobnemsl skonoruny. CoobuieHne nHGoOpMauu Mo TeMe (MOHOJIOTHYECKOE BBICKA3hIBAHUE) B
pamKax oO0IIeHay4yHOM 1 o01LeTeXHNYeCKOM TeMaTuku. Ob11ee KoJIMYecTBO MOAyJeH - 3.

4 O0beM yueOHOH TUCUHMILINHBI

B B B
Bunel yue6HoI paboTh 3aUETHBIX | aKaJeM. | aCTPOHOM.
eIMHUIAX | wYacax yacax
O0mas TPy10eMKOCTh AUCHUIJIMHBI MO Yy4yeOHOMY 7 252 189
IUIAHY
Konrakthas padora (KP): 2.5 90 67.5
Jlexuuu yyeOHbiM NIAHOM He NPedycMOmpeHbl - - -
[TpakTrueckue 3ansatus (113) 2.5 90 67.5
JlaGopaTopHble  3aHATHS  Y4eOHbIM  NIAHOM  He - - -
npeodycmMompeHul
CamocrositesabHas padora (CP): 3.5 126 94.5
YnpakHeHus 1o COOTBETCTBYIOIIUM paznenam 3.5 126 94.5
JUCIUILIMHBI
Bua KoHTpoJIsA: 3a4eT / IK3aMeH JIGAMEH | JR3aMer | SlsaMen
- 1.0 36 27
KonTakTHas paboTa — IpOMEKYTOUHAsI aTTECTALHS 0,4 0,3
[ToaroroBka K 3K3aMeHY 35,6 26,7
4.4.2 baok 1. O0s13aTe/ibHbIE IMCUMIIMHBI BADMATUBHON 4aCTH
AHHOTaNUA padoyeil NporpaMmbl JUCUMILIMHbBI
«JlonosHuTeabHbIe ri1aBbl MaTeMaTukn» (b1.B.01)
1. lean u 321241 TUCHUTLTAHBI
e [letn MCHMIUIMHBI — 3HAKOMCTBO C COBPEMEHHBIMH METOJAMH CTaTHCTHYECKOM

06p3.60TKI/I OKCICPUMCHTAJIbHBIX JAHHBIX C HCIIOJIb30BAHUCM CpPCIACTB I/IH(l)OpMaI_[I/IOHHBIX

TEXHOJIOTHI Ha OCHOBE YIIyOJEHHOTO U3YUYEHHUsI Kypca MaTEMaTUYECKOU CTaTUCTUKH.

OCHOBHBIMH 33Ja4aMHU TUCIUIUIMHBI SBJISIIOTCS: TIOJy4YeHHE MPEACTaBIeHNN 00 aKTyalbHbIX
npoOJjieMax MCIOJIb30BaHUSI CTATUCTUYECKUX METOJIOB B XMMHM U XUMHUYECKOW TEXHOJIOTHH, a
TaKk)Ke MpaKTUYecKas peau3allds OCHOBHBIX IMOAXOAOB K aHANW3Y JaHHBIX C HCIOJb30BAaHUEM
BEPOSITHOCTHO-CTATUCTUYECKUX METOJIOB.

VYyeOHas mporpamma JUCIHUIUIMHBL «/loTOTHUTENbHBIE TJaBbl MAaTEMAaTHUKW» COCTaBIiCHA B
COOTBETCTBUH C PEKOMEHIALUSAMHU METOJAMYECKON CEKIIMU YUEHOT'0 COBETa M HAKOIUICHHOTO OIbITa
MpenoiaBaHusl NUCHUIUIMHBI Kadeapoi Beiciiedt marematuku PXTY. [Iporpamma paccuntana Ha
M3y4YeHHUE Kypca B TEUCHHE OJJTHOTO CEMECTPA.

2. TpeGoBaHus K pe3yJbTaTaM OCBOCHMS M CHUIITHHBI

12




N3yuenue kypca JlomogHUTENbHBIE IIaBbl MAaTEMATHUKU MPH MOATOTOBKE MAarucTpoB IO
HanpaBieHuio 22.04.01 MarepuajioBeeHMe W TEeXHOJOrHH MAaTepPUaJIOB CIIOCOOCTBYET
MPUOOPETEHUIO CJIETYIOIUX KOMITETEHIIUI:

2.1. ObmenpodeccuoHanbHbIC:

- CIIOCOOHOCTBIO CAMOCTOSITENILHO Pa3BUBATh 0Aa30BbIe 3HAHUS TEOPETUYECKUX U MPHUKIAJIHBIX HAYK
P MOJEIUPOBAHUH, TEOPETUUYECKOM M HKCIEPUMEHTAIBLHOM HCCIENOBAHUM MaTEpUaoB H
nporieccoB B mpodeccuonansHoit aestenpHocTr (OITK-3).

2.2. llpodeccronanpHbIe:

- CHOCOOHOCTBIO HCIOJB30BaTh METOABl MOJEIMPOBAHUS M ONTHUMH3AIUH, CTAaHAAPTU3ALUU U
cepTUHKAIMKA JJIi OLUEHKM M NPOTHO3HPOBAHUS CBOWCTB MaTepwalioB U 3(hdeKTuBHOCTH
TexHoyiorudeckux mnporeccon (I1K-2);.

3. B pe3yabTaTe H3y4eHUs AUCHUIIMHBI CTYI€HT J0JI2KeH:

3HATh:

® OCHOBHBIE MPUEMBI U METOJIbI 0OPAOOTKH CTATUCTUYECKON MH(DOPMAITUH: pacyEéT BHIOOPOUHBIX
XapaKTEPUCTHK CIIy4alHBIX BEJIWYMH, HCIOJIB30BAHUE CTATUCTUYECKUX THUIOTE3 Ui IEpeHoca
PE3YJIbTAaTOB BEIOOPOYHOTO 00CIIEI0OBaHUS HA T€HEPATIbHYIO COBOKYITHOCTD;

®  METO/Ibl PErPECCHOHHOIO U KOPPEIALIMOHHOTO aHAJIN3a;

® OCHOBBI JAUCIIEPCUOHHOTO aHAJIN3a;

® METObl AaHAIN3a MHOIOMEPHBIX JAHHBIX;

e 0a30ByI0 TEPMHUHOJIOTHIO, OTHOCSIIYIOCS K TEOPETHUYECKOMY OINHMCAHHI0 OCHOBHBIX
MIEPCIEKTUBHBIX HAIIPABJIEHUHN pPa3BUTHS METOA0B 00pabOTKH SKCIIEPUMEHTAIbHBIX JIaHHbIX;

yMeTh:

o aHAJM3UPOBaTh U KPUTHUECKU OLICHUBATH COBPEMEHHBIE HAayUHbIE JOCTHXKEHUS B O0JIACTH
CBOMX Hay4YHBIX HCCIIEIOBAHUM;

® CIIOJIB30BAaTh MONYYCHHBIC 3HAHUS MAJs pelieHUus Npo(ecCHOHANBHBIX W COLMATBHBIX
3a/1a4.

BJIAJICTh:

e 0a3oBoil TEPMUHOJIOTHUEH, OTHOCSIIENUCS K CTaTUCTUYECKOMN 00paboTke
AKCIEPUMEHTAIIbHBIX JAHHBIX;

® TIPaKTMYECKUMH HaBBIKAMU OOpPA0OTKU CTATUCTHUECKON HWH(OpMAIMK C WCHOIB30BAHUEM
MH(POPMAIIMOHHBIX TEXHOJIOTH;

® METOJOJIOTHEN COBPEMEHHBIX HAaYYHBIX HMCCIICAOBAHMIA, KPUTUYECKOW OLIEHKOW IMOJYYEHHBIX
pE3yabTaTOB, TBOPYECKHM AaHAIM30M BO3HHMKAIOUIMX HOBBIX Hpo0siieM B 00JacTH XMMUU U
XUMUYECKON TEXHOJIOTHH.

4. Coepxxanue pa3aesioB JUCHUIIMHBI

Bsenenue.

OCHOBHBIE CTATUCTUYECKNE METO/IbI AaHAIM3A HKCIIEPUMEHTAIIBHBIX JAHHBIX.

1. OcHOBBI MATEMATHYECKOI CTATHCTHKH.

3agaun  MaTEeMaTHYECKOW CTAaTUCTUKU. BpiOopkn. CTaTHCTHYECKOE pacIpeiesieHue
BbIOOpKU. VIHTepBanbHAass Ta0nWIA, THCTOTpaMMa YacTOT. THUIBI HM3MEPUTENBHBIX KA.
CratucTuueckue OLICHKH [apaMeTpOB paCHpeAesieHHsl, HMX CBONCTBA. TOYEUHBIE OLEHKH.
HNHTepBanbHblE OLEHKHM MapamMeTpoB pacnpeaencHusd. lIpoBepka CTaTUCTUYECKUX THUIIOTES.
OcHoBHbIe NOHATHS. CXxeMa IPOBEPKHU TUITOTESHI.

[TpoBepka IMIOTE3bl O BUJE paclpefeneHus. y —Kputepuii cormacusi ITupcona. CpaBHeHHe
JIBYX JUCHEPCUN HOpPMalbHBIX pacnpeneneHuil. CpaBHEHHE [BYX CpPEOHUX HOPMAJIbHBIX
pacrpeaeieHuH.

2. CTaTucTHYeCKHE METOAbI AHAJIN3a JaHHBIX

PerpeccuonHbli ¥ KOppeNsUMOHHBIA aHanu3. JIMHeWHas perpeccusi, MHOKECTBEHHAs
nuHeiHas perpeccus. OlieHKa YpOBHEN 3HAUUMOCTH KOA(P(HUIIUEHTOB PErPECCUOHHOTO YPABHEHHS.
Monenn HenuHeWHBIX perpeccuil. Beruucnenne koadduimenta xoppensuuu Ilupcona mo
BBIOOPOYHBIM JaHHBIM. [IpoBepka THIIOTE3bl 3HAYMMOCTH KOod(uilneHTa Koppensuund. PaHrossie
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koddunmentsl kKoppemsiiuu  Cnupmena u  Kenpamna. JlucnmepcHOHHBIM aHanmu3: TOHSTHE
JUCIIEPCUOHHOIO aHAJIN3a, OCHOBHBIE OIIPEICTICHHUS.
OnHodakTOpHBINA U NBYX(DAKTOPHBINA TUCTICPCUOHHBIA aHAIN3.

3. CrarucTuyeckasi 00padoTka MHOrOMepHbIX AaHHBIX Ha3znauenue m kimaccuduxanms
MHOTOMEPHBIX MeTOJ0B. MeTonpl mpenckazanus. Mertonbl kiaccupukanuu. MHOTOMEpHbIT
perpeccuoHHbI aHanu3 MHokecTBeHHass perpeccus. dakropHelii aHanu3 OCHOBHBIE NMOHATHS U
npeanonoxenus: pakropHoro ananuza. OOmmit anroput™M. OCHOBHBIE 3Tambl (PaKTOPHOTO AHANIW3A.
JlckpuMUHaHTHBIN aHaau3 OCHOBHBIE MOHATHS U IPENNOIOKEHUS JUCKPUMHHAHTHOIO aHaIM3a.
JIMCKpUMUHAHTHBIA aHaIM3 Kak MeTo] Kiaccudukanuu oO0bekToB. Kmacrepusli anamus. OOmias
XapaKTEPUCTUKA METOJOB KJIACTEPHOrO aHanu3a. Mepbl cxoacrsa. Mepapxudeckuil KilacTepHBIN
ananus. Meton k-cpennux. Kpurepun kauecTBa kinaccuduxaium.

KommbloTepHBIii  aHAM3  CTATUCTHYECKUX JIAHHBIX XapaKTepUCTUKA W OCOOCHHOCTH
noctpoenus rnmakeroB Excel, MathCad, SPSS, Statistica.

3akiro4yenue.

O0beM y4eOHOH 1M CHMIITTHHBI

Bujie! yueGHoii pagoTsI B 3auernsix | B akanem. B actpoHOM.
SIMHUIIAX gacax yacax
Oo0mast Tpy10eMKOCTh IMCHUIIMHBI 110 Y4eOHOMY ) 7 54
IJIAHY
AyIMTOpHBbIE 3aHATHS: 0,5 18 13,5
Jlexuuu (Jlek) 0,25 9 6,75
[IpakTnueckue 3ansatus (I13) 0,25 9 6,75
CamocrositesbHas padora (CP): 0,5 18 13,5
Bua xkonTpous: IK3aMeH | IK3aMeH
1
IK3aMeH/3a4er 36 27
KoHTtakTHas paboTa — MPOMEXYTOUHAsl aTTeCTaIH 0,4 0,3
[ToaroTroBka K 3K3aMeHy 35,6 26,7
AHHOTANUA padoyeil NporpaMMbl JUCUMIIIMHbI
«TexHosorum co3ganus JaKOKpPacOYHbIX MaTepuaJoB U NokpsiTHiD» (b1.B.02)
1. eap aUCHMIVIMHBI — TpUOOpPETEHHE CTYIACHTAaMH TEOPETHUECKUX 3HAHUM,

NPAaKTHYECKUX YMEHHUH B OOJIACTH CO3[aHMUS 3AIIUTHO-ICKOPATHBHBIX CBOMCTB MPOMBIIIICHHBIX U
OBITOBBIX OOBEKTOB M OOOpYIOBaHMSA IyTeM HAHECEHHUS JIAKOKPACOYHBIX TOKPHITHHA Ha 0ase
MHHOBAIIMOHHBIX JIAKOKPACOYHBIX MAaTEPHAJIOB.

2. B pe3yabTaTe u3yyeHusi AMCHUILUIMHBI 00Yy4YaIOLIUIiCS 10 MPOrpaMMe MarucTpaTyphbl
JOJIHKEH:

Oébnaoams cnenyromumu o0mekynbTypHbIMU (OK), obmenpodeccronanpapivu (OIIK) u
npodeccronanbabiME (I1K) komMneTeHITUAMM

— TOTOBHOCTh NMPUMEHSTH MPUHIUIIBI PAIIMOHAIIBHOT'O UCIIOJIb30BaHUSI MPUPOJIHBIX PECYPCOB
1 3aIATHI OKPYXKaIoIIel cpeabl pH pemeHun npodeccuonanbabix 3a1au (OIIK-5);

— CIIOCOOHOCTH BHITIONHATH MAPKETUHTOBBIE WCCIEIOBAHUS ¥ pa3padaThiBaTh TEXHHUKO-
HKOHOMUYECKOE OOOCHOBaHHME WHHOBALIMOHHBIX pPELICHUH B MPO(ecCHOHANBHOW AesITeNbHOCTU
(OIIK-6);

— TOTOBHOCTHh MPOBOAWTH MATEHTHBIA TOHUCK, HCCIENOBAaTh MATEHTOCIOCOOHOCTh U
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MOKa3aTed TEXHUYECKOTO YpPOBHS pa3pabOTOK M HCHOJB30BaTh MPOLEAYpPHl  3alUTHI
UHTEIIeKTyanpHOoU cobcTBeHHOCTH (OITK-7);

— CIOCOOHOCTh MOHUMATh (PU3UUYECKHE U XUMHUYECKHE IPOLIECChl, IMPOTEKAIoIIue B
MaTepuasiax Mpu UX MOJydyeHHH, 00paboTke U MOAM(DUKALNYU; UCTIONB30BATh B UCCIIEAOBAHUIX U
pacuerax 3HaHUS O METOJAaX HCCIEJIOBaHUS, aHAIM3a, AUATHOCTUKH M MOJCIUPOBAHMS CBOMCTB
BELIECTB (MaTEpUajoB), NMPOBOAUTh KOMIUIEKCHBIE MCCIEAOBAaHUS, MPUMEHSS CTaHAAPTHBIE U
ceptudukarronnsle ucneiranus (I1K-3);

— FOTOBHOCTb UCIIOJIb30BaTh 3HAHUSI OCHOBHBIX I0JI0’KEHUI MATEHTHOIO 3aKOHOIaTENbCTBA U
aBTOpckoro mpaBa P®, HopMaTUBHBIE JOKYMEHTHl IO BOIPOCAM HHTEJUIEKTYalIbHON
COOCTBEHHOCTH IIPU MTOATOTOBKE JOKYMEHTOB K MATEHTOBaHUIO U oopmiieHuto Hoy-xay (I1IK-6).

3uamo:

— COCTOSIHHE PbIHKA JJAKOKPAaCOYHbIX MaTepuaioB B PD u 3a pydexom;

— TUIBI YHEProcOeperaroIyux JIAKOKPACOUHbIX MAaTEPHAJIOB U MOKPBITHI Ha OCHOBE PAa3JIMYHBIX
IJIEHKOOOPa3yIoLIHX;

— TEXHOJIOTMYECKHE OCHOBBI CXEM IIPOM3BOJCTBA JIAKOKPACOYHBIX MaTEpUAIOB U CO3JaHUS
JJAKOKPACOYHBIX TOKPBITU;

— MEpPCHEKTUBHBIE TEHJEHUUU DPA3BUTHS JIAKOKPACOYHBIX MATEPUAIOB U IOKPBITUH Ha HUX
OCHOBE;

— OCHOBHBIE METOABl MOJEIMPOBAHUS C Y4YETOM MAaKpPOKMHETUKM pEaKTOpOB U
TEXHOJOTMYECKHUX annapaTos.

Ymemo:

— Ha OCHOBE TOJYYEHHBIX 3HAHUW B O00JACTH Pa3pabOTOK JIAKOKPACOYHBIX MaTepUaTIOB U
MOKPBITUM CO3/1aBaTh alapaTypHO-TEXHOJIOIMUYECKUE CXEMbI UX MOJYyUEHUS,

— BBIOMpaTh HamOOJIee PKOHOMHYECKH IIEIeCO00pa3HbIe METOJbI CO3/IaHUs JIAKOKPACOYHBIX
MaTepuasoB U MOKPHITUH;

- pa3pa6aTBIBaTB HepCHeKTI/IBHBIe HaHpaBHeHI/IH H&y‘IHBIX I/ICCJ'Ie)IOBaHI/Iﬁ CO3JaHuA
JAKOKPACOYHBIX MaTepHalOB M TOKPBITMM Ha OCHOBE HAHOMATEpUAIOB M HAHOTEXHOJIOTHH,
6I/IOaKTI/IBHBIX MaTepI/IaJ'IOB nuT.aO.

Bnaoemy:

— NOpeacCTaBJICHUAMHU O MHUPOBBIX TCHACHIUAX B oOactui CO3JIaHUA JIAKOKPACOYHBIX
MaTEpHUaOB U MOKPHITHIH;

— 0COOCHHOCTSIMH TTPUMEHEHHUS PA3IUIHOr0 000pYyI0BaHUS ISl CHHTE3a IUIEHKOOOpa3yIoInX,
AUCTICPIrUPOBaHUA U HAHCCCHUS JIAKOKPACOYHOT'O IMMOKPBITHUA.

3. Kparkoe conepxxanue 1M CHUNIHHBI:

PBIHOK JIAKOKPACOYHBIX MATEPHAJIOB

0O030p pbIHKA JTAKOKPACOYHBIX MaTepualioB B PD u 3a pyOexoM, TEHACHIINH €r0 Pa3BUTHSI.
VHHOBaIIMOHHBIE TEXHOJIOTHU CO3JaHMS JIAKOKPACOUHBIX MAaTepUANOB (IDWHT-TEXHOJOTHH) W
MPUMEPHI UX peaTH3aIUH.

Iinenkoo00pa3yoiee BemecTBO KAK OCHOBA JIAKOKPACOYHOI'0 MaTepuasa

Knaccudukanmsi moimMepoB W peaknuii WX CHHTE3a. AMNMapaTypHO-TEXHOJIOTUICCKUE
CXEMBI TIOJIy4CHHsI AaJKUIHBIX, AKPHJIOBBIX W ATMOKCHUIHBIX OJIMTOMEPOB. BiusHUS CHIpbS Ha
TEXHUKO-)KOHOMHUYECKHE TIOKa3aTeld CUHTe3a. PacyeT ¥ MOJEIHPOBAHWE PEAKTOPHOTO
000opyI0BaHUS.

IIpon3BoaACTBO MUTMEHTHPOBAHHBIX JJAKOKPACOYHBIX MATEPHAJIOB

TexHONOTHsSI TONyYeHHs] HAIMOJIHEHHBIX JIAKOKPACOYHBIX MAaTEpHajoB. AmmNapaTypHOe
oopMIIeHHsT TIPOILIECCOB JHUCIIEPTUPOBAaHUSA. bHCEepHBIE MEIBHHIBI, WX TUOBI U (UPMBI-
MIPOU3BOIUTENN 000PYIOBaHHS, 00ECIICUCHHE PECYPCOCOCPEKESHUSI.

OCHOBHBIE MOAXO0/IbI K BHIOOPY TEXHOJOTHH OKPAIIMBAHUSA MPOMBIIIJIEHHBIX H3/1eTHI

Koppo3sust Metama. JlakokpacouHble MOKPHITHS — OCHOBA MPOTUBOKOPPO3UOHHOMW 3aIIIHTHI.
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@DaxTOphl, BIUSIONIUE HA JOJITOBEYHOCTh JIAKOKPACOUHOTO MOKPBITHS M BBIOOP TEXHOJOTHH €ro
nostydeHus. CTaauu co3JaHus JJAKOKPACOYHOTO MOKPBITHUS.

IToaroroBKa NOBEPXHOCTH Iepe/] OKPalIuBaAHHEM

Ponp moAaroroBku MOBEpXHOCTH. MeEXaHWYECKME W XUMUYECKHE METOAbl MOATOTOBKHU
MOBEpXHOCTU.  AOpa3uBHO-CTpyHHass oO4yuCTKa. [IpOMBIIIIEHHBIE PAacTBOPBl  XUMHUYECKOM
MOATOTOBKM TOBEPXHOCTU. MeTonbl U 00opynoBaHHe. Arperarbl XUMHYECKON TMOArOTOBKH
MOBEPXHOCTH.

OxpammBanue u3aeani

CnocoObl HaHECEHHUs JAKOKPACOYHBIX MarepHuasioB. [IHeBMaTHueckoe U 0€3BO3MYyIIHOE
pacnbuieHre. OKpacouHble paclbUIMTEIbHbIE KaMepbl. DUIbTpalivsg OKPacOYHOW MNBLIU: BOJSHAs
bunbTpanus u cyxue GUIbTPHI.

Cyuika JJaKOKpacO4YHbIX NOKPHITHI

Cytb nporecca cymku. EcrecTBeHHas U UCKyccTBeHHas cylika. CrocoObl MCKYCCTBEHHON
cymku. CylmniabHble KaMepBhl.

JKo0rnYecKne nNpodaeMbl OKPACOYHBIX padoT

DKOJIOTUYECKU MIOJIHOLICHHbIE TEXHOJIOT MU MOATOTOBKHU TTOBEPXHOCTH.
HaHocTpykTypupoBaHHbIE KOHBEPCHUOHHBIE TMOKPBITHS. JIOKAJIbHBIE OYHMCTHBIE COOPY>KECHHUS.
3ammra atMochepsl IPH MPOU3BOJICTBE OKPACOYHBIX PA0O0T. AICOPOIIMOHHBIA M OKHCIUTEIbHBIN
METO/bl OUUCTKHU.

4. O0beM yueOHOH TUCHUIIIMHBI

N B B akanem. | B actpoHOM.
Bunager yue6Hoi paboThl 3a4ETHBIX
I—— gacax gacax

Oomas TPYA0EMKOCTh JTUCIUILTHHBI no 4 144 108
y4eOHOMY IJIAHY

AyIMTOpHBbIE 3aAHATHS: 0,5 18 13,5

Jlexmuu (JIek)

[TpakTrueckue 3ansatus (113) 0,5 18 13,5

CamocrositeabHas padora (CP): 2,5 90 67,5

Pedepar

CaMocCTOsATEIbHOE U3YUEHHUE PA3/1EJI0B IUCLUILIMHBI 1,5 90 67,5

OK3aMeH 1 36 27

Buj koHTpoOJISA: 3a4eT / IK3aMeH IK3aMeH

KonTakTHas paboTa — NpOMeKyTOUHas aTTeCTALMS 0,4 0,3

IToarotroBka K 3K3aMeHy 35,6 26,7

AHHOTaNUA padoyeii NporpaMmMbl JUCUMILIHHBI
«Teopernyeckue u IKCIepuMeHTAJbHbIE MeTOABI B xumun» (51.B.03)

1. Heano Kypca sBISCTCS TPUOOPETEHUE 3HAHKUA O PA3TMYHBIX TUIIAX HAHOMATEPUATIOB U
HAHOCTPYKTYP, WX XHUMHUYECKUX M (PU3NYECKUX CBOWCTBAX, OCHOBHBIX METOAAX MOIy4YCHHUS
HAHOMATEPHUAJIOB U HAHOCTPYKTYP, O PEaTM30BaHHBIX U MEPCIEKTUBHBIX 00JIACTIX UX MPUMCHCHHS.

2. B pe3yabTare u3y4eHusi IMCUUIJIMHBI 00yYAIOIUIICS MO0 POrpaMMe MarucTpaTypbl
JOJIZKEeH::

Obnaoame cnenyromumu oomekynbTypHbIME (OK), obmenpodeccuonanpasivu (OTIK) u
npodeccronHanbHbIME ([TK) KoMIeTeHIIUAMU

CIIOCOOHOCTBI0O K CaMOCTOSITEIbBHOMY OCBOCHHIO HOBBIX METOAOB HCCIEIOBAaHUS H
W3MCHCHHUIO HAYYHOTO, HAYYHO-TICJArOTMYECKOTO U TPOU3BOACTBCHHOTO TPOQUIS CBOCH
npodeccuonanbHoil nesrenbHocTu (OIIK-9)
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CIOCOOHOCTBIO HCIOJIb30BaTh HA IPAKTUKE COBPEMEHHbIE IPEJICTABICHUS, O BIUSHUU
MHKPO- ¥ HAHO-CTPYKTYpPBI HA CBOMCTBA MAaTePUAIIOB, X B3aMMOJIECUCTBUM C OKPYKAIOIIEH CPEloH,
HOJISIMH, SHEPreTUYECKUMU YacTHLaMu 1 u3inydyenuem (I11K-4)

TOTOBHOCTBIO TPOBOAMTH BHIOOp MaTEpUANIOB JIs 3aJaHHBIX YCIOBHH SKCIUTyaTallud C
yuyeToM TpeOOBaHMH HAJEKHOCTH U JIOJIOBEYHOCTH, SKOHOMUYHOCTH M HKOJOTHYECKUX
MOCNIEACTBUM HX MPUMEHEHHMs Ha OCHOBE 3HAHUS OCHOBHBIX THUIIOB HEOPraHMYECKUX U
OpPraHMYeCKHUX MaTepUaJIOB pa3IMYHOI0 Ha3HAYEHMs, B TOM uucie Hanomatepuanos (I1K-7)

3HaTh:

- OCHOBHBIC THIIbI HAaHOMATEpUAIOB M HAHOCTPYKTYp, UX OCHOBHbIE (HU3UUYECKHE U
XUMHUYECKHE CBOMCTBA U OCHOBHBIE CIIOCOOBI X MOJTYUYEHHUS;

- OCHOBHBIE N€PCIEKTUBHBIE 001aCTU MPUMEHEHUS Pa3IMYHbIX BUJOB HAHOMATEPHAJIOB;

Ymersn:

- BBIOMpaTh HEOOXOIMMBIE BU/IbI HAHOMATEPUAJIOB U HAHOCTPYKTYD;

- BUJIETh IEPCIIEKTUBBI BO3MOKHOTO IPUMEHEHUSI HOBBIX HAHOMATEPHAJIOB U HAHOCUCTEM;

— OpHUEHTHPOBAThCS B JIUTEpaType, IOCBSIIEHHOW pa3IUYHbIM HAaHOMAaTepuaaam M|
HAHOCTPYKTYpPaM.

Baanerb:

- METOJIaMU MPEJCTABIICHUS JINTEPATYPHBIX U SKCIIEPUMEHTAIIbHBIX CBEIEHUN O CBOWCTBAX,
MeToAax TMOJIydeHHs U 00JacTaX MpUMEHEHHs HaHOMAaTepHaloB U HAaHOCTPYKTYp B BHJE
pedepatoB, OTYETOB, JOKIAJA0B U IPE3CHTALIUM.

3. KpaTkoe cogep:kaHue JHCHUILIAHBI:

1. OcHoBHBIE NOHATHA O HAaHOMATepuaJax W HaHoTexHojorumu. OmnpeneneHue
HaHOOOBEKTa, HAHOMATEPUATIOB M HAHOTEXHOJIOTMH. OCHOBHBIE TNPUYUHBI OCOOBIX CBOWCTB
HAaHOOOBEKTOB, pa3MepHblil 3¢pdext. HMcTopus pa3BuTus HayKd O HAHOCTPYKTypax H
HaHoMmaTepuanax. Paborel B oGnactu HaHomarepuanoB B CCCP u Poccun. Hanowactuisl B
OKpyxXatomei cpeae. HHOBanmMM W pa3BUTHE HaHOTEXHOJOrMH. DOpMBI  TOAAEPKKHU
UCCIIeIOBAaHUM M pa3paboTOK B 00JAacTH HAaHOMATEpPHUAJOB M HAHOTEXHOJOTHH. [lepcrexkTHBBI
HaHOTexHoJoruu. CynpamoseKylspHble yCTpoiicTBa. AcceMOephl U MOJIEKYIIPHbIE MAIITMHBI.

2. OOmme cBoOiicTBA HaHOO0OBEKTOB, pa3MepHblii J3¢dexr. Ilytn co3ganus
HaHOO00OBEKTOB. [IpobemMbl OrpaHMYEHUs] pOCTa HAHOYACTUL. TepMOJUHAMUYECKH CTaOUIIbHbBIE U
TEPMOJIMHAMHYECKH HECTaOWIbHBIE HAHOCTPYKTYphbl. IIpoGnemMa coxpaHeHUs HaHOCTPYKTYPHI
matepuainoB. [IposBrnenus pasmepHoro s¢ddexrta - mpuMepbl BIMSHHS pa3Mepa HaHOYACTHUI[ Ha
OINITHYECKUE CBOWCTBA, TeMIlEpaTypy (ha30BBIX MEPEeX0J0B, MEXaHWYECKHE CBOICTBAa MaTepuaia,
PEAKIMOHHYI0 CIIOCOOHOCTh, KaTaJUTUYECKHE CBOMCTBA, MAarHUTHbIE CBOMcTBa. BiusiHue pasmepa
JacTUll Ha Ouojoruueckue cBoWcTBa. TokcnyHOCTh HaHodacTul. OleHKa ONAacHOCTH
HaHOCTPYKTYP IS ’KUBBIX OPraHU3MOB U YEJIOBEKA.

3. Meroapl BH3yaJHM3alMd M aHAJIU3a HaHOO0ObeKTOB. IlpocBeunBaromas u
CKaHHUPYIOLIas 3JEKTPOHHAs MUKPOCKOMHUs. 30HI0Basi MUKPOCKONUS (CKAHUPYIOIIMHA TYHHEJIbHBIN
M aTOMHO-CHJIOBOH MHUKpOCKONbI). OCHOBBI METOJIOB, TpeOOBaHHS K 00paslam, BO3MOXHOCTU
COBPEMEHHBIX TPUOOPOB, MPUMEPHI H300pakeHnH. MeTo bl paccestHust U AU PaAKITUH.

4. HaHOTeXHO0JIOTHHU B 3J1eKTpoHuKe. [1oJynpoBoIHNKOBBIe HAHOCTPYKTYPHBI. Pa3Butne
IUTAHAPHOM TEXHOJIOIMHU MTPU U3TOTOBJIEHUHM MHTEIPAIBHBIX MUKPOCXEM, MEpeXo]l K HAHOMETPOBBIM
pazMepam  aneMeHTOB. OrpaHudeHMs  CyLIECTBYyOIIed TexHojoruu. HaHo3nexkTpoHuka.
OcoOeHHOCTH NOBEJEHMs 3JIEKTPOHA B HAHOCTPYKTypax. [lonynpoBOAHMKOBBIE HAHOCTPYKTYPBI:
KBAaHTOBBIC SIMBI, HUTH M TOYKH. KBAHTOBBIC TpPAH3UCTOpHI. [lomyuyeHHe KBAHTOBBIX TOYEK -
MOJICKYJISIPHO-TY4€eBasl AMUTAKCUs, CUHTE3 B KOJUIOWAHBIX pacTBopax, aurorpadus. CBeToauo bl
Ha KBaHTOBBIX Toukax. Jlasep Ha KBaHTOBBIX Toukax. HaHomarepuansl s (HOTOBOJIBTAUKH.
KBaHTOBBIN KOMIIBIOTEP.

5. Yraepoanble HAaHOCTPYKTYpPHBI. PazHooOpasue amoTponHeix Gopm yriaepona. I'paden.
OtkpeiTue rpadeHa. Meronabl HOJTy4eHHUs, CBOWCTBA M TOTEHLHUAIbHbIE 00JACTH HPUMEHEHHUS
rpadena. Hanmoanmasel. [lomydeHne w mnpuMeHeHue HaHoaiaMma3oB. Dymiaepensl. OTKpbITHE
¢bynnepenoB. CBoiicTBa (yIepeHOB W METOAbl UX NodydeHus. l[lepcrneKkTHUBBl NPUMEHEHUs
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¢bymepeHoB. YriepoaHble HAaHOTpYOkH. CBOMCTBA YriaepoaHbIX HaHOTPYOOK. OCHOBHBIE METOIbI
MOJIyYeHUSI YIJIEPOJHBIX HAHOTPYOOK M HAHOBOJIOKOH. Bo3MokHBIE 007acTH TpPUMEHEHHS
YIJIEpOJHBIX HAHOTPYOOK M HAHOBOJIOKOH.

6. HanocTpyktypsl B kuakoctu. Kinacrepbl. 30i1u u renu. MarHuTHbIE KMJIKOCTH.
IIpuMeHeHne MarHUTHBIX XUIKOCTEH. MUKPO3MYNIbCHH U HAHOAMYJIBCUU - CTPOCHHE, CBOMCTBA U
npuMeHeHne. Munemisl pa3nuaHoi (opmbl. TepMOTPOIHBIE U JTHOTPOIIHBIE JKUIKHE KPUCTAJUIBI.
Be3uKkynbl (yurocomsel). Ilnenkn Jlenrmropa-bnomxkerr. Kmactepbl. OmnpeneneHue W BHIBI
KyactepoB. lIpumeps! kinacTtepoB. MeTosl OIy4YeHUs: U BO3MOKHOCTH IIPUMEHEHUS KIIACTEPOB.

7. Hanomopomku, o00beMHbIe  HAHOCTPYKTYPHMPOBAHHBIC  MaTepHadbl H
HAaHONOKPpbITHA. HanouacTuiel u Ha”omopomiku. IIpuMepsl MeTONOB MOJYyYEHUS HAHOYACTHIL:
OCWKICHHUE B BOAHBIX U HEBOJIHBIX CPEllaX, TEMIUIATHBIM CUHTE3 B MULEUIAX U MUKPOAMYJIbCHUSIX,
30J1b-T€JIb METOJ, MOJYyYEHUE HAHOYACTHI] C Y4aCTHEM IUIa3Mbl, JETOHALIMOHHBIN CUHTE3, METOJ
JEKTPOB3PBIBA, CAMOPACIIPOCTPAHSIIOLINICS BBICOKOTEMIIEPATYPHBI CUHTE3, MEXaHOXUMHUYECKHUM
cunte3 HaHouactul. llomstue PVD- u CVD- wmetonos. IIpou3BOACTBO HAHOMOPOIIKOB.
Komnosunmonuele  HaHomarepuanbsl.  Ilpumepel  HaHOKomo3utoB.  KoHcoimaupoBaHHBIE
HaHoMarepuaybl. (OCHOBHBIE METO/ABl IOJYyYEHHUS KOHCOJUAMPOBAHHBIX HAHOMAaTEPHUAJIOB.
Hanokepamuka. M3HOCOCTOMKHME HAaHOCTPYKTPHUPOBAHHBIE IOKpBITHA. PVD-merons! momydeHus
nokpbITHi. TloKpbITHA 1 mpuaaHus HOBBIX (DYHKUMOHANBHBIX cBOMCTB. CynepruapodoOHble
HAHOIIOKPBITHS.

8. Hanomartepuanabl i MeamuuHbl. OnpeneneHus HaHOMETUUMHBL. [lepcriekTUBHBIE
HaIpaBJICHUs] HAHOMEIUIMHBI - (hapMalleBTHKa, UMIUIAHTUPYEMbIEe YCTPOHCTBA, UMIUIAHTUPYEMbIe
MaTepuaibl, XUPYpIus, JUAarHOCTHKA U BU3yanu3auusd. Vcrnonp30oBaHue HaHOYACTHI] B MEAMIIMHE.
JIunocomel Kak HOCHUTENH JIEKAPCTBEHHBIX BellecTB. [loimMepHble HAHOCTPYKTYPBI KaK HOCUTENH
JIEKAPCTBEHHBIX BELIECTB.

4. O0beM yueOHO# JUCUMIIJIMHBI.

Bun yuebHoi paboThl B B
B akanem.
3a4ETHBIX aCTPOHOM.
yacax
eMHHIIAX yacax
OO0uasi Tpy10€eMKOCTb IMCHUIIUHBI 10 Y4eOHOM
Py Y Y 3,0 108 81
IJIaHY
AyAUTOpPHBbIE 3AHATHS: 0,5 18 13,5
Jexuuu (JIek) 0 0 0
[Tpaktrnueckue 3ansarus (113) 0,5 18 13,5
JlaGoparopuslie 3ansaTus (J1ad) 0 0 0
CamocrosrTenbHas padora (CP): 1.5 54 40,5
Buj koHTpoOss: 3a4eT / IK3aMeH 1,0 36 27
KoHTakTHas paboTa — mpoMeKyTOYHAsI aTTECTAIMS 0,4 0,3
[loAroToBKa K 9K3aMEHY 35,6 26,7

AHHOTanus padoyeil NPOrpaMmbl JUCHUIIMHBI
«Teopus n npakTuka koppozumn» (b1.B.04)

1. Heap AUCHUMJIMHBI — TPUOOPETCHUE MAarUCTPAMU COBPEMEHHBIX 3HAHUN O KOPPO3HMOHHOM
MOBCACHUC HAHOKPHUCTAIUIMYCCKUX MATCPHAJIOB, a4 TAKXKC O IMPUMCHCHUHU TCXHOJIOI 5051 CO3JaHusA
3aIUTHBIX MOKPBITUH CO CHEIUAIBHBIMU CBOWCTBAMHU.

2. B pe3ysabTaTe n3y4eHus AUCHUILTHHBI 00yYAKOUIHIiCS 10 MPOrpaMMe MarucTpaTypbl
JOJIKeH:
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Oonadams cnenyrommmu oomenpodeccuonanbubiMu (OI1K) u npodeccnonansabivu (11K)
KOMIIETEHIUSIMHU:

— TOTOBHOCTBIO NIPUMEHATH IPUHLIUIIBI PALIMOHATIBHOTO UCIIONIb30BAHMSI IPUPOAHBIX PECYPCOB
1 3aIIUTHI OKPY’KAIOIIeH cpebl Py pemeHnn npodeccruonHanbHbix 3anau (OIIK-5)

— CHOCOOHOCTBIO TOHMMATh (PHU3MUECKUE U XHUMHUYECKHE IMPOIECCHl, IMPOTEKAIONINE B
MaTepuagax MpU UX TMOJyuyeHuH, o00paboTke u MoauUKalMUK; WUCHOIB30BaTh B
UCCIIEIOBAaHUAX M pacyeTax 3HAHMA O METOJAaX HCCIIENOBaHMs, aHalu3a, JUArHOCTHKU U
MozenupoBanus cBocTB BeriecTB (I1K-3)

— CIIOCOOHOCTBIO HCHOJB30BaTh Ha MPAKTUKE COBPEMEHHBIE NPEJCTaBICHUS O BIHMSHHUU
MHUKpO- U HAaHO-CTPYKTYphl Ha CBOWCTBAa MaTEpHUAJIOB, UX B3aUMOJIEHCTBHUE C OKpY’KaIOLIEH
CpeIoH, TOJIIMH, SHEPTeTHUCCKUMHU JacTuiaMu U u3inydenueM (I11K-4)

— TOTOBHOCTHIO NMPHUMEHSTh MHKEHEPHBIE 3HAHUS JJIS pa3pabOTKU M peai3alluy MpPOEKTOB,
YAOBJIETBOPSIONINX 3aJlaHHBIM TPeOOBaHUSIM, B TOM YHUCIE TPeOOBaHUSAM 3KOHOMHYECKOU
3¢ HEKTUBHOCTH, TEXHUUECKOH 1 3Kojormdeckor 6e3onacuoctu (I1K-12)

3namp:

MIPUHLUIBI CO3JJaHMS 3ALUTHBIX MOKPBITHH CO CHIEIMAIbHBIMK CBOMCTBaMU;

0COOEHHOCTH KOPPO3UOHHOTO MOBEJCHHUS HAHOIIOKPBITHIA;

BIIMSTHAE PA3JIMYHBIX (PAKTOPOB HA KOPPO3HOHHYIO CTOMKOCTh HAHOMATEPHAJIOB;

OCHOBHBIE 3KCIIEPUMEHTAJIbHBIE METOABl HMCCICIOBAHMSA CTPYKTYPBI, (DU3MKO-XHUMUYECKHX,
MEXaHUYECKHUX U KOPPO3HOHHBIX CBOWCTB HAHOMIOKPBITHH.

Ymemos:

— aHaJIM3MPOBAThH MPOLECCHI, TPOUCXOAIINE TPU (POPMHUPOBAHUU 3ALIUTHBIX HAHOMOKPBITUH,

MOJTYYCHHBIX Pa3IMIHBIMU METOIAMH;
— 000CcHOBaTh BBIOOP U coco0 (popMHpOBaHUS HAHOMOKPHITHI B 60pbOe ¢ Koppo3uei

3. KpaTkoe coaep:kaHue TUCHUTIINHBI.

Koppo3us u HAHOMAaTePHAJIbI: TEPMOJIUHAMHYCCKHUEC u KHHETHYECKHUE
dakropsl. TepMoaHaAMUKa M KHHETHKA KOPPO3HH SIBISIFOTCS KITIOYOM K IMOHMMAaHHUIO U pa3paboTke
HAHOPa3MEPHBIX MAaTEPUATIOB M MX SKCIUTyaTallUu JJIs NPEJOTBPAIICHHHA KOPPO3uU. B dacTHOCTH,
HaHopa3Mele)Ie pasMepLI MOFyT HpI/IBO,)II/ITB K TaKOMy IIOBECACHHUIO 3TUX MaTepI/IaJ'IOB, KOTOpI)IG
OoObIMHO He HaOmomawTcss B 00beMe. AKTYallbHOCTh HCIOJIB30BaHUS KUHETHYCCKUX H
TEPMOJUHAMUYCCKIX  COOOpPaKEHWH IS  TaJbBaHWMUYECKOH  KOpPpO3WHM  OOCYKIaeTcs.
[Ipoananu3upoBaHO MPUMEHEHHUE STUX OCHOB ISl OTIPEJICNICHHUs TIOBEACHHSI KOPPO3UHU B CIUIaBaX U
HAaHOCJIONX.

Koppo3uonHnasi cToiiKOCTh HaHOMATEPHAJIOB:BJIMsAHHE pa3Mepa 3epHa.O0cyxnaTCA
HCKOTOpBIe q)aKTOpBI, BIIUAOIIINC Ha KOppOSI/IIO HaHOKpI/ICTaJ'IJ'H/I'-IeCKI/IX METAJJIOB, TaKHE€ KakK
rpaHuIa 3epeH, aTOMHass AUPPY3Ust U XapaKTePUCTUKHU pasnena (a3 Ha mpuMepe MUPKOHUS U €TO
CIIJIABOB.

Koppo3uonHasi CcTOKOCTh HAHOMATEPHAJIOB: JJI€KTPOXHMHUYECKOEe BoO3JeiicTBHeE.
BnusHue HaHOKpUCTAUTM3alMA HA MPOIECC AKTUBHOTO PACTBOPCHHS B YCJIOBHSX KOPPO3HWHU.
3aBUCUMOCTh COCTaBa MACCUBHON IUICHKH, TUIIA €€ MPOBOAMMOCTH OT pa3Mepa 3epHa B IpoIecce
HaHOKpHCcTau3aui. OOCYKIal0TCS BOIIPOCHI JIOKATBHON KOPPO3HH B ITHX YCIOBHUSIX.

DJIEKTPOOCaKIeHUE: YHUKAJIBHASL TEXHUKA [IJIsI HAHOMATEPHAJIOB. DIIEKTPOOCAKICHUE -
VHUBEPCAJIBHBIM METOJ IOJYYCHHS HaHOMaTepuaioB. PaccmarpuBarorTcs pabOTBl B 3TOM
HAmpaBlIGHUUW OOCYXJaeTcs B OJTOM TI1aBe. BBOJSTCS OCHOBBI JIIEKTPOOCAKICHUS, 3aTEM
AEKTPOOCAKICHIEC HAHOMATEPHUAJIOB C UCITOJIb30BAHUEM CIICIIHATBLHBIX METOJIOB JUISI YMECHBIICHUS
pa3Mepa 3epHa. Takue METOJbl, KaK UMITYJIbCHOE U MUMITYJIbCHOE OOpaTHOE TOKOBOE OCAaXJICHUE,
mabJIOHHOE OCAXJICHWE M WCIOJIb30BAaHWE J00ABOK M OYUCTUTEJCH 3€pHA, OOBSICHSIIOTCS Ha
noaxoaanmx npuMepax. O0CykIaeTcs oCakKACHIEe HAHOCTPYKTYPUPOBAHHBIX METAJUIOB, CIIABOB,
METAJUTHYECKUX MATPUYHBIX KOMIIO3MTOB, MHOTOCJIOMHBIX M OHOCOBMECTHMBIX MAaTepPHUAJIOB,
MpeJICTaBIeHHBIX B JuTepatype. OOcykaaercss BOMPOC TMOBBIMICHUS KOPPO3ZHOHHOW CTONKOCTH
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ANEKTPOOCAKACHHBIX HAaHOCTPYKTYPHUPOBAHHBIX MaTEepHaoB, HUTUPYS pE3yNabTaThl,
MpEeACTaBICHHBIC B JUTEPATYpE. 3alIUTa OT OKUCICHHS C UCIOIb30BAHUEM HAHOKPHUCTAILTUYECKUX

CTPYKTYP.

4. O0beM yueOHO JUCUMIITIMHBI

Bupagel yue6HoI paboThI B B akazem. B
3a4€THBIX acCTpOH..
SAMHMIIAX Hacax yacax
O0masi TpyaoeMKOCTh IUCHUIVIMHBI 1O Yy4YeOHOMY 5 180 135
IUIAHY
AyAUTOPHBbIE 3aHATHSL. 0,44 16 12
Jlexuuu (Jlek) 0,44 16 12
CamocrostensHas padora (CP) 3,56 128 96
Pegepam 0,83 30 22,5
CamocmosmenbHoe uzyueHue pazoenos OUCYUnIuHbl 2,73 98 73,5
Buo umoeosozo konmpois. dx3amen 1 36 27
KoHTtakTHas paboTa — mpoMeXyTOYHAs aTTeCTaIUs 0,4 0,3
IToaroroBka K 3K3aMeHY 35,6 26,7

AHHOTanUA padoyeii MporpaMMbl JUCUUILIIHHBI
«Metoasb! ucnbiTanuii mokpsuiTuii» (b1.B.05)

1 Heas aucuumanHbl — GOPMUPOBAHNE HABBIKOB MCIIOIB30BAHUS (PUINUCCKUX, (HU3UKO-
XUMHUYECKHX U SJICKTPUUECKUX METOOB UCCIIEIOBAHUS MIPU OIICHKE KA4eCTBA 3alIUTHBIX MOKPBITUN
Y MCTIOJIb30BaHHUE UX PE3YJIBTATOB B MPO(PECCHOHATBLHOMN e TEIFHOCTH.

2 B pe3yabTare H3yYeHHs TMCHUIJIHHBI 00y4aomuiicsi Mo MporpaMMe MarucTpatypsl
JOJIKeH:

Obnaoams cnepyromumu obmernpodeccuonanbubivMi (OIK) u npodeccuonansubivu (I1K)
KOMIICTCHITUSIMHU:

— TOTOBHOCTBIO MPOBOJUTH IKCIEPTU3Y MPOIECCOB, MATEPUATIOB, METOJOB HCIIBITAHHIA
(OIIK-8);

— CNOCOOHOCTBIO  HCIOJB30BAaTh  METOJIBI  MOJEIUPOBAHUS U ONTHUMU3AIMH,
CTaHIApPTU3AIUN M CepTU(UKANMUA TSI OINEHKA W MPOTHO3UPOBAHUS CBOMCTB MAaTepUaloB H
s dextuBHOCTH TexHOMOTHUECKHX mporeccos (ITK-2);

— TOTOBHOCTBIO TIPOBOJIUTH BBHIOOP MAaTepHAJIOB IS 33JaHHBIX YCJIOBHM JKCIUTyaTallHA C
y4eToM TpeOOBaHWN HAJEKHOCTH M JOJITOBEYHOCTH, DSKOHOMUYHOCTH U IKOJIOTHUYECKUX
MOCNIEJICTBUA WX TPUMEHEHHsS] Ha OCHOBE 3HAHUS OCHOBHBIX THIIOB HEOPTaHWUYECKHX W
OpPraHMYECKUX MATEpUAIIOB Pa3IMYHOTO HA3HAYEHUs, B TOM uncie Hanomarepuanos (I1K-7);

— CIIOCOOHOCTBIO  HCIIOJIb30BaTh HOPMATHUBHBIE M METOAMYECKHE MaTepHajbl 0
TEXHOJIOTUIECKOH TIOATrOTOBKE MMPOU3BOJICTBA, KAYECTBY, CTAHAAPTHU3AINN U CEPTUDUKAITUN 3TN
U TPOIIECCOB B TEXHOJOTHYECKUX IMpOIIeccax W OMepalusix, ¢ Y4eTOM HMX Ha3HaueHHsl, CIIOCOOOB
peanm3aiyu U peCypcHOro odecrieueHusl Ha OCHOBe dKoHOMIYeckoro aHanm3a (I1K-10);

—  CIMOCOOHOCTBIO CaMOCTOSITENIbHO MCIONB30BaTh TEXHUYECKUE CPEICTBA IIJIsI U3MEPCHHUS
U KOHTPOJII OCHOBHBIX IapaMEeTPOB TEXHOJOIMYECKUX IPOIECCOB, CTPYKTYpbl MU CBOMCTB
MaTepHUAaNOB M U3ICNTUN U3 HUX, IUIAHUPOBAHMS M peanu3aliy uccieaopanuii u papadotok (I1K-
11).

3nams:

— OCHOBHBIE TEPMHUHBI U MOHATUS PUINIECKOTO, PUIUKO-XUMUIECKOTO U IIEKTPUUECKOTO
KOHTPOJISI TOKPBITH;
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—  THIIBI COBPEMEHHBIX IPUOOPOB /JIs1 KOHTPOJIS U UCTIBITAHUH 3aIIUTHBIX MTOKPBITHIA;

— TpeOoOBaHUs, MNPEABABISAEMblE K 3alIUTHBIM MOKPBITUSAM, Ha3HA4€HHE M YCJIOBUS
JKCIUTyaTaluy JAE€TaJIeH, Ha KOTOPBIE 9TU MOKPHITUS HAHECEHBI;

— OCHOBBI IIPOBEACHUS M MOJEIMPOBAHUS CIIOXKHBIX MHOTOYPOBHEBBIX Hay4YHBIX
HKCIIEPUMEHTOB C MCIOJIb30BaHUEM HOBEUIIETO 000PYIOBAHHUS.

Ymems:

— BOCIIPOM3BOJUTH METOJUKY BBIITOJIHEHUS U3MEPEHUI TE€X WM UHBIX CBOWCTB IIOKPBITHI;

—  TOJY4YUTHh UH(OPMALIHIO O TEX WM UHBIX CBOMCTBAaX MOKPHITHS;

— BBIOMpATh ONTUMAJIBHBIA METOJI UCIIBITAHUS OKPBITH JIsl KOHKPETHBIX 3a/1a4;

— HamnpaBUTh IOJy4YEHHbIE JaHHbIE Ha pa3pabOTKy HOBBIX M IOBBIIIEHHWE KayecTBa YK€
CYILECTBYIOIINX NOKPBITUA U MaTepUaJIOB

Braodemw:

— OCHOBHBIMU COBPEMEHHBIMHM METOJAMM UCIIBITAHUS U UCCIIEOBAHMs MaTEPUAIIOB U
MTOKPBITH;

— 3HAHUSAMU U HaBBIKAMHU I10 TECTUPOBAHUIO TOKPHITHIA;

— OTEYECTBEHHBIMHU M MEKIYHApPOJHBIMU CTaHAapTaMH HA UCIIBITAHUS;

— CXeMaMH YCTPOWCTB M TPUHIMIAMU pabOThl COBPEMEHHBIMH MpHOOpamMH IO
UCIBITAHUIO MAaTEPUAITIOB U MTOKPBITHIA.

3 Kparkoe coaepxxanue I CHUNIHHBI

Mooy 1. Konmpons kauecmea nokpoimuii

KoHnTposnb kauecTBa NOKpbITHA. KOHTpOJIb BHEIIHETO BUAA IOKPBITUH.

CrangapTel Ha METOABI KOHTpPOJISL, UCHOBITaHUH U u3MepeHuil. TpeboBaHus K
UCTOJIb3yeMOMY OOOpYJOBAaHUIO, YCIOBUSIM U MPOLEAYpaM OCYLIECTBICHHUS BCEX OIEpalui,
00paboTKe M MPEJCTABJICHUIO MOJYYEHHBIX PEe3yJabTaToB, KBanupukanuu nepconana. TpeboBanus
K YCIOBMSAM, IPU KOTOPBIX IMPOBOAMUTCS KOHTPOJIb (MCHBITAHUS U W3MEPEHHs); TpeOOBaHUS K
CpelICTBaM KOHTpPOJS (M3MEpeHuil), anmapaType, MaTepuaiaM, peakTUBaM U pacTBOpaM, a TaKxKe
BCIIOMOTaTeJIbHBIM YCTPOMCTBAM; MOPSAAOK IOATOTOBKM K IIPOBEACHUIO KOHTPOJIS; IOPSAOK
MIPOBEJEHUSI KOHTPOJIS; IMpaBWwia OOpadOTKH pe3ylbTaTOB KOHTPOJS; MpaBuwia o(opMIIeHUS
pe3yJIbTaTOB KOHTPOJIS.

CranmapTuzanyss METOJOB HW3MEPEHUM, HCIBITAHUM M KOHTpods. CraHmapTusanus B
Poccuiickoit denepanuu.

Mooy 2. Paznuunvle mMemoovl UCnbIMaHUuli NOKpbImMuil

WN3mepenne TOJIIUHBI MOKPBITMH. MeToasl H3MEpeHus TOJIIIMHBI IMOKPBITUS  C
paspyiuenrem uzaenus. Hepaspymaronme MeToasl U3BMEPEHHS! TOIIIMHBI TOKPBITHS.

Onpenenenue NOpUCTOCTH.

HcnpiTanue NOKPBITUI HAa aAre3MOHHYI0 TPOYHOCTh. KauecTBEHHbBIE METO/IbI ONpEEICHUS
IIPOYHOCTH cLeIuIeHus. KonnuecTBEHHbIE METObI OIIPEAEIICHUS IPOYHOCTHU CLEIIIICHUS.

N3smepenne Onecka mokpeiTHii. OmnpeneneHne CTENEHH IIEPOXOBATOCTH TOBEPXHOCTH
MOKpBITUNA. VIcTIbITaHUS TIOKPBITUM HA U3HOC.

M3mepenne TBepmocTH MOKpbITHA. M3MepeHwe TBEPAOCTH METOJAMU  CTATHYECKOTO
BIaBIMBaHusA. M3mepeHue TBEPAOCTH C MOMOIIBK HAanWIBHUKOB. Meron Mooca st onpenesneHus
TBEPJIOCTU TaJIbBAHUYECKUX TIOKPBITUI. YIIBTPa3ByKOBOM METOJ U3MEPEHUSI TBEPIOCTH.

HcnbiTanus NOKPBITUN HA pacTsokeHue. M3mepenue BHYTpEHHUX HanpsbkeHUW. Mcnbiranue
MOKPBITUM Ha XKapOCTOMKOCTh. OmpeaeneHue naseMocT NOKpeITUiA. OnpeaeneHue 3MeKTPUIECKUX
XapaKTepUCTUK MOKPBITUHA. OnpeienieHne MarHUTHBIX XapaKTePUCTUK MOKPBITUH.

YCcKOpeHHbIE KOPPO3UOHHBIE MCTIBITAHUS MOKPHITUNA. VcnbiTaHus BO BIaXHOW aTMocdepe.
UcnbiTanus nox cinoeM KoHjaeHcarta. MenpiTanus B COJITHOM TymaHe. McnbiTaHus pU BO31EMCTBUH
cepHucToro rasa. Mcnoeitanus B cepoBonopojie. Lluknnueckne ucneiranus. Mcnbitanue o MeToay
KOPPOIKOT. MeTOIbI KOHTPOJIS 3aIUTHBIX CBOWCTB HEMETAININYECKUX HEOPraHUYECKUX TTOKPBITU.

Onpenenenre cHelUalibHbIX CBOMCTB KOHBEPCHOHHBIX MOKPBITUA. MacioéMKoCTh
¢dochaTHBIX M OKCHIHBIX TMOKPHITHHA. KOHTpONb BHEIIHEro BHJAA, IBETa W OTPaXKATEIHHOM
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CIIOCOOHOCTH aHOJTHO-OKCUIHBIX MOKPHITHI. CTeTeHb HAOHEHUSI aHOJHO-OKHUCHBIX MOKPBITHI Ha
ATIOMUHHUH M €r0 CIuiaBax. KOHTPOJIb CIIONIHOCTY Y M3OJSIIMOHHBIX CBONCTB aHOJIHO-OKCHIIHBIX
MOKPBITUM.

Onpenenenre  cocTaBa  JJIEKTPOXMMUYECKUX  MOKPBITHH.  OKe-CHEKTPOCKOIHSI.
DOTO37EKTPOHHAS CIEKTPOCKOMUS. PEeHTreHO(IyOopeCclieHTHBIH aHau3.

4 O0beM yueOHOH THCUUILINHBI

B B akanem. | B actp.
Bunpl yueOHOI paboThI 3a4ETHBIX yacax yacax
eIMHULIAX

O0mas TpyA0eMKOCTb JMCHUILIHHBI IO Y4eOHOMY 5 180 135
ILUIAHY
AyAUTOpPHBbIE 3aHATHS: 1,27 46 34,5
Jlexmm (Jlek) 0,44 16 12
JlaGopaTtopust 0,83 30 22,5
CamocrositesnbHas padora (CP): 2,72 98 73,5
KypcoBas pabora 0,5 18 13,5
Pegepar 0,5 18 13,5
CaMOCTOATENbHOE N3YUYEHUE PA3/1EJIOB IUCIIUILIMHBI 1,72 62 46,5
Buja KoHTpoOISA: IK3aMeH 1 36 27
KoHnTakTHas paboTa — IpOMEKYTOUHAsI ATTECTALMS 0,4 0,3
[ToaroroBka K ’K3aMeHy 35,6 26,7

AHHOTanUA padoyeil NporpaMMbl JUCHUIJIMHBI
«XuMHYecKoe CONPOTHUBJICHHE HeMeTaNInYecKkux MaTepuanos» (b1.B.06)

1. Heab0 DUCHUILTUHBI SBISETCS W3YYEHHE CTYACHTaMU OCHOBHBIX (DU3UKO-XUMHUYECKUX
MIPOIIECCOB, MPOUCXOIANINX MTPH B3aUMOJICHCTBUU HEOPTaHUUECKNX HEMETALTHYECKUX MAaTepUaIOB
(kepaMHKa, CTEKJIO M CHUTAJUIBI, BSDKYIIME MAaTepHallbl) C arpecCUBHOM OKpYKaroIIel cpeiou,
KOTOpBIE UMEIOT OOJIBIIIOE 3HAUYCHHE JIsI MPUMEHEHHS ITHX MaTepHasoB.

3agadeil TUCIUIUIMHBI SIBISETCS MPUOOPETEHHE 3HAHUN, HEOOXOTUMBIX CHEIHATUCTaM B
o0JacTH MaTepualoBEJCHHUS W 3alllUThl MAaTepUATIOB OT KOPPO3UU ISl BHIOOpa ONTHUMAbHBIX
objacTeil MPUMEHEHUs HEOPraHMYECKUX HEMETAUIMYECKUX MaTepuanoB (KepamuKa, CTEKIO U
CUTAJUIBI, BSKYIIME MaTepPHAIbI).

2. B pe3yabrare n3y4eHHs AUCHUILIMHBI O0YyYAIOUIMICA B MAarucTpaType [I0JKeH
chopmupoBath npodeccruonanbubie komnerennuu OK-7, OIIK-5, OTIK-8, T1K-3, ITK-4, ITK-7, ITK-
14:

— TOTOBHOCTh CaMOCTOSATEIHHO BBIMIOJIHAThH UCCIIEI0BAaHUS HA COBPEMEHHOM 000pY0BaHUU U
npubopax (B COOTBETCTBUM C TIENSIMH MArucCTepCKON MporpamMmbl) H CTAaBUTh HOBBIE
uccnenopatenbekue 3anaun (OK-7);

— FOTOBHOCTh MIPUMEHSTH MPUHIIUIBI PAIIHOHATIEHOTO UCCIIEIOBAHUS IPUPOIHBIX PECYPCOB U
3aIUTHI OKPYKAIOIIUX CPeIbl MIPH pelieHnu npodeccrnonanbhbix 3agau (OIK-5);

— TOTOBHOCTH TMPOBOJMUTH 3KCHEPTH3Y IMPOILECCOB, MATEPUATIOB, METOJOB HCIBITAHHUM
XUMHUYECKOTO COMPOTUBIICHUS HeMeTatndeckux matepuanos (OITK-8);

— CMmOCOOHOCTh TIOHMMATh (PU3UYCCKUE W XUMUYECKHE TMPOIECCHl, IMPOTEKAIOIINE B
MaTepuanax Mpu UX MOJydyeHUH, o0paboTke W MOAM(PHUKAIIUHU; HUCIIOIb30BaTh B UCCIECIOBAHUIX U
pacyeTax 3HaHHUS O METOJIaX MCCIEAOBaHMS, aHaIW3a, JUATHOCTUKA M MOJEIMPOBAHUS CBOMNCTB
BEIECTB (MaTepuasoB), MPOBOJUTh KOMIUIEKCHBIE HCCIEAOBAHUSA, MPUMEHsS CTaHAAPTHBIE H
cepruduuupoBanubie ucnbitanus (I1K-3);

— CIIOCOOHOCTD UCIIOJIb30BATh HA MPAKTUKE COBPEMEHHBIC MPEACTABICHUS O BIMSIHIA MUKPO-
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U HAHO-CTPYKTYpPhl Ha CBOWCTBAa MAaTEpUAlOB, MX B3aUMOJACHCTBUS C OKPYXAIOIIEH Cpenowu,
MOJIIMHU, YHEPIeTUYECKUMHU YacThLaMu U uzneuenuem (I11K-4);

— TOTOBHOCThH IPOBOJUTH BBHIOOP MAaTepHANIOB [Jsi 3aJaHHBIX YCJIOBHM SKCIUTyaTallUd C
yuyeToM TpeOOBaHMU HAJEKHOCTH U JIOJTOBEYHOCTH, SKOHOMHUYHOCTH U SKOJIOTMYECKHX
MOCJEACTBUM MX IPUMEHEHHS Ha OCHOBE 3HAHWKW OCHOBHBIX THUIIOB HEOPraHWYECKHX U
OpPraHMYECKHUX MaTepUaJIOB Pa3INYHOIO HA3HAYEHH, B TOM uucie HaHomarepuaios (I1K-7);

— TOTOBHOCTb CaMOCTOSITEJIBHO IPOEKTUPOBATh TEXHOJIOIMYME IPOLIECCHl MPOU3BOACTBA
MaTepuala U U3AEJINN U3 HEro ¢ 3aJaHHBIMH XapaKTEPUCTUKAMU JUIl XUMUYECKOTO COIIPOTUBIICHMUS
HeMeTtaumyeckux mMatepuaiion (ITK-14).

B pe3ynbraTe u3yyeHus JUCUUIUIMHBI CTYJEHT JIOJIKEH:

3Hamp: (PUINKO-XUMHUYECKHE OCHOBBI IMPOLECCOB B3aMMOICHCTBHUS HEOPTHAHUYECKUX
HEMETAJUIMYECKUX MATE€pUAIIOB C arpeCCUBHOM OKPYXAKOWIEH CPENoid; METOJbl TEOPETUUECKOTO U
AKCIIEPUMEHTAIIFHOTO HCCIEIOBAaHUS IPOLIECCOB 3TUX MPOIECCOB; TPeOOBAaHUS CTAaHIAAPTOB Ha
MI0KAa3aTeIN XUMUYECKOW CTOMKOCTH HEOPraHUYECKUX HEMETAININYECKUX MAaTEPUaJIOB;

ymemsp: TPUMEHSITh TEOPETUUECKHE 3HAHUS IO OCHOBHBIM (PU3UKO-XUMUYECKUM MpOIEccam,
MPOUCXOJSAIIMM IPU  B3aUMOJEHCTBUM HEOPraHMYECKHX HEMETAJUIMYECKUX MaTepUajoB C
arpecCcUBHOM OKpYy:Karolleil cpenoil npu BeiOope Hanbojee XUMHUUECKH CTOMKUX MaTepuajoB JUIs
KOHKPETHBIX YCJIIOBUM MX TPUMEHEHHUS; YCTaHaBIMBaTh TPeOOBaHHA K HEOPraHMYECKUM
HEMETAJUNIMYECKUM MaTepuajlaM C LEJIbl0 CHI)KEHHS UX KOPPO3MOHHOI'O M3HOCA IIPU CO3JaHUU
MaJOOTXO/AHbBIX TEXHOJIOTH; MPOBOIUTH aHAJIN3 HAYYHO-TEXHUYECKOH TUTEpaTyphl;

énademp: 3HAHUAMHM O B3aMMOCBA3M COCTaBa, CTPYKTYpbl, CBOMCTB HEOPraHUYECKHUX
HEMETAINIMYECKUX MaTepuajoB C HMX XHUMHUYECKOM CTOMKOCThIO; METOJAMHM U3YYEHHUS UX
XMMHUYECKOM CTOMKOCTH; IJIAHUPOBAHHWEM M IPOBEJACHHEM HAYYHBIX HCCIEJAOBAaHUA B oOjacTu
BbIOOpa Hambojee XUMHYECKM CTOWKMX HEOPraHMYECKHX HEMETaUIMYEeCKUX MAaTepHalloB;
crioco0amu MOMCKA U aHaJIM3a HayYHO-TEXHUUECKOH JIUTepaTyphl.

3. KpaTkoe cogep:xaHue pa3/ie/ioB TUCUHUILJIMHBI

3HayeHHne XUMUYECKON CTOMKOCTHU Ui MMPOJODKUTENIEHOCTH CIIY:KOBI MAaTepHaJIOB Ha OCHOBE
XWMHUYECKOE COMPOTUBIIEHUE HEOpraHWYeCKUX HemeTaumnmdecknx matepuanoB (HHM). OcHoBHbIe
CBEICHMS O KMHETUKE IeTEPOreHHbIX IporeccoB. OnpeeneHne TMMUTHPYIOIIEH CTauu Mpolecca
B TeTEepOreHHbIX cucreMax. KuHeTnueckas o0acTh MPOLECCOB XMMHUYECKOIO PACTBOPEHMS.
Juddy3nonnas obmacTb MPOLECCOB XUMUYECKOTO PACTBOPEHHUs. MeTonbl M3ydeHHs MpOIECCOB
pacTBOpeHus, MPOUCXoAAIuX B TUhy3HOHHOMN 00IaCTH.

OneMEHTbl MHUKpPOCTPYKTYPBl TYTOIUIABKUX HEMETAJUIMUECKUX CHJIMKATHBIX MAaTepualioB
(THCM), Brnusroniyue Ha XUMHUYECKYIO CTOMKOCTh. [lOphI, TpEemMHBI M WX POJb B XUMHUYECKOU
cToiikocTu. Mexkpuctajuinyeckass (asza (rpaHHIbl KPUCTAUIOB) W €€ pOJb B XHMHUYECKOH
croiikoctt HHM. Kpuctanmnnueckas ¢dasa u ee poib B xumudeckoi croiikoctd HHM.

CBolicTBa XUAKOCTEH, BIMsIOMNE Ha XumMuueckyro croiikocte HHM. Ctpoenue xunkocrei.
Kpucrammmzamuss npocThIX XUAKOCTEW U 3BTEKTUK. CTpOEHHE OKCHIHBIX pPACIIaBOB. Bs3KOCTH
pacIIaBOB U €€ BIMSHHE Ha XUMH4YECKyro cToikocTh HHM. IIoBepXHOCTHOE HATSKEHHE M €ro
BJIUSTHUE Ha XUMHUYECKYI0 cToiikocTh HHM.

Iponeccer npu B3aumoneiicteun HHM ¢ arpeccuBnoil cpemoil. OCOOEHHOCTH XUMHYECKON
CTOMKOCTH II€MEHTHOTO KaMHsA. OCOOEHHOCTH XMMHMYECKON CTOHKOCTH cTekod. OcoOeHHOCTH
XUMHYECKOH CTOMKOCTH KOMITO3UIIMOHHBIX MartepuasioB Ha ocHoBe HHM. OcobenHocTH
xumuueckor croiikocth HHM k okcunHbiM paciiaBam. XumMuueckas croikocte HHM B
INPUCYTCTBUM  MEXAaHMYECKUX U  JPYTHX DHEPreTHUecKHX  Bo3AeicTBuil. OcoOeHHOCTH
Omoxoppo3noHHOM cToiikoctn HHM.

OKcrnepuMEHTaIbHbIE METO/bI HccienoBaHus xumuueckoi ctoiikocty HHM. Omnpenenenue
o u3MeHeHuro xummudeckoro cocraa HHM u arpeccuBHOl okpyskaromieid cpeasl. OnpeaeneHue
110 U3MEHEHHUIO MacChl 00Pa3LOB WM UX TEOMETPUYECKHUX pa3MepoB. OnpeeneHue mo N3MEeHEHUIO
¢buzuko-xumuyeckux cBoiictsB HHM unu okpyskaromeit cpenpl. OnpeneneHne KUCIOTOCTOMKOCTH U
menovecroiikoctht  HHM. OcHOBHblE KIAacCH(HUKAIMA METOJOB OIPENENCHUS] XUMHYECKON
croiikoctt HHM. OneHka CTEKJI0yCTOMYUBOCTH MO MOSIBJICHUIO TIOPOKOB B CTEKJIE U MO CTENEHU
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BBIIJIABJICHUS] CTEKI0(pa3bl Ha IOBEPXHOCTH oOrHeynopa. Kraccupukanuss 1O KOJIHMYECTBY
arpecCUBHOIO areHTa M M3MEHEHUIO €ro KOHLEHTpanuu 3a cueT pactBopeHuss HHM. bonbmioe
W3MEHEHHE KOHLEHTPALlMM BIUIOTH [0 HachllieHWs. TurensHsli Meton. Manoe H3MEHEHHE
KoHUeHTpauuu. CTaTnyeckue U AMHaMu4yeckrue Metoasl. [Ipumepsl peainzanuu MeToaa BpalieHUs
o0pa3ia B TUIJIE C arpeCCUBHOM Cpeio.

[puniune! BeIOOpa Hambosiee MEPCHEKTHBHOTO OKCHJIA MaTepHalia U3 MPOCTOro OKCHIA MO
MOJIOKEHUIO 00pa3zymolero ero snemenra B tadaune /.M. Menneneesa. I1poGiembl, Bo3HUKaIOIINE
IIPH  OIPEACIICHUM XUMUYECKOM CTOMKOCTH CJIOKHBIX OKCHJIOB, COJEPKAIIUX OJHOBPEMEHHO
katuonsl K1 u Ko. IIpoGiemMsl onpeaeneHus XMMUYECKONH CTOMKOCTH KOMITO3UTOB.

[ToxobI K CO3/1aHNI0 XUMUYECKH CTOMKUX MaTepHaIOB /Il KOHKPETHBIX YCIOBHUH CIIYKOBI.

Jucuuniauny u3ydarot B 3 ceMecTpe 2 Kypca 00y4eHHs] B MarucTparype.

4. O0beM yueOHOH TUCHUIIMHBI

O6bem
Bun yuebnoi paboThl B B B
3QUETHBIX | aKaJeMHye | aCTPOHOM.
CAMHUIIAX | CKHX Yacax Jacax
OO0masi Tpy10€eMKOCTh TUCHMILINHBI 4 144 108
1o Y4e0HOMY IJIAHY
AyIMTOpHBbIE 3aAHATHSL: 1,2 44 33
Jlexkuuu (Jlek) 0,5 18 13,5
[TpakTrueckue 3austus (113) 0,5 18 13,5
JlaGopaTopus 0,2 8 6
CamocrositensHas padora (CP): 1,8 64 48
Buja utoroBoro KOHTpoJsi: 3k3amMeH (IK) 1 36 27
IK3aMeH 1 36 27
OneHka 3a KypcoBoii TpoexT
KonraktHas pabdora —  npoMeKyTOYHAS 0.4 0,3
aTTecTanus 1 ’
IToaroroBka K 3K3aMeHYy. 35,6 26,7
HToroBelii KOHTPOJIb IK3aMeH

4.4.3 buiok 1. /luciuniInHbl 1o BbIOOPY BAPHATHBHOM 4acTH
AHHOTanus padoyeil MPOrpaMMbl M CHUIITHHBI
«Cucremsbl kauecta» (b1.B.J1B.01.01)

1 Heab AMcuMIIMHBI - U3y4Y€HUE TPUHILIUIIOB TOCTPOCHUSI CUCTEM MEHE)KMEHTa KauecTBa
(CMK) opranuzanuii Ha OCHOBE I10JIO)KEHUI HAllMOHAJIBHBIX U MEXIyHApOAHbIX cTannapro MCO
cepum 9000, a Takxe cTpaTeruu BceoOmero ynpasineHus kauectsoM (Total Quality Management —
TQM).

2 B pe3yJjbTare u3y4eHus: JUCHUILUIMHBI 00y4YAOIIMICS 10 POrpaMMe MArucTPaTypbl
JOJIKeH:

Obnadams ciienyronuMu poQecCHOHATPHBIMA KOMITETCHITUSIMU

— MUMETh CIIOCOOHOCTh MCIIOJIBb30BaTh METO/IbI MOACIIMPOBAHMS M ONTHUMHU3ALIMH, CTAaHAAPTU3ALIUN
U cepTU(QUKAIUU Ui OLEHKM M IPOTHO3WPOBAHUSA CBOMCTB MaTepuanoB U 3PPEKTUBHOCTH
TexHoyiornueckux npoueccon (I1K-2);

— OBITh TOTOBBIM HCIMOJIH30BaTh 3HAHUS OCHOBHBIX MOJIO)KEHUH MAaTEHTHOTO 3aKOHOAATEIhCTBA U
aBTOPCKOro nmnpasa P®, HOpMaTWBHBIE JOKYMEHTHl II0 BOIPOCAaM HHTEIJIEKTYaJIbHOU
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COOCTBEHHOCTH IPH MOATOTOBKE JOKYMEHTOB K MAaTEHTOBaHUIO U oopmiienuto Hoy-xay (I1K-6);

— WMETh CIOCOOHOCTh WCIOJB30BaTh HOPMATHUBHBIE W METOJUYCCKHUE MATEPHUAIBI I10
TEXHOJOTHYECKOW MOATOTOBKE IPOU3BOJCTBA, KA4yeCTBY, CTAaHIAApTHU3AallMU U CepTU(UKALU
W3/IeNIUA U MPOLECCOB B TEXHOJIOIMYECKUX MPOIECCaX U ONEepalusx, ¢ y4eTOM HX Ha3HAYCHUS,
CIoco0O0B peanu3alliy U pecypcHOro obecreueHus: Ha OCHOBE 3koHoMuueckoro ananuza (I[1K-10);

— TOTOBHOCTh MPHMECHSTh WHKCHEPHBIC 3HAHUS I pa3paOOTKH M peaqu3alud MPOEKTOB,
YIOBJIETBOPSIOUINX 3aJaHHBIM TpEOOBAaHUSAM, B TOM YHCIE TPEOOBAHUAM HKOHOMHUYECKOM
3¢ (HEeKTHBHOCTH, TEXHIUUECKOH 1 dKojoruueckoit 6e3omacnoctu (ITK-12).

B pe3ynbrate u3yueHus: AUCUUILINHBI CTYIEHT MaruCTPaTyphl TOJKEH:

3nams:

- OCHOBHBIE MPUHIIUIIBI COBPEMEHHOTO MEHEIXKMEHTA KaueCTBa;

- CTpYKTYypY U nonioxenust crangaptos MCO cepuu 9000;

- nopsok co3nanus u BHeApenus CMK na npennpusituu;

Ymems:

- TI0JIb30BAaThCSl HOPMATUBHOM U cripaBo4HOM 0azoii mo CMK;

- tokyMeHTupoBaTh npoueccsl CMK; mpoBoauTh aHanu3 10KyMEHTAIlMKA HA COOTBETCTBUE
TpeOOBaHUSIM CTaHIAPTOB;

Braoemy:

- MPaKTUYECKUMHU HaBBIKaMU pa3paboTku MpoekToB nokymeHToB CMK: pykoBojacTBa 1o
Ka4eCTBY, JOKYMEHTHPOBAHHBIX TPOICAYP U MHCTPYKIIUN U T.II.

3 KpaTkoe coaep:kanue JMCHHUIIHHBI
[IporpaMma BKJIFOUAET TPU MOIYJIS.
Moayas 1. Crangaptsl UCO cepun 9000 u 10000
1.1. OcHoBHBIE nONI0KEHUA 1 TepMuHosiorus. [Ipumenenne ctannapros CO B PO.
1.2. Crangapter UCO cepun 9000.
1.3. Crannaptet UCO cepun 10000.
Moayab 2. OcHOBHBIE 3JIeMeHTHI cucTeM kadecTBa no cranaapram MCO cepun 9000
2.1 Konuenuust puck-opueHTUPOBAHHOE MBIIUIEHHE. PyKOBOJICTBO M TMIEPCTBO.
2.2. BHemHAA U BHYTPEHHSA Cpella OpraHU3alliH.

2.3 Ilpouecchl )KN3HEHHOTO IIUKJIA TPOTYKIIUU

OcHoBHbBIE TpoIecChl: pa3paboTKa NPOAYKIIMH, BHYTPEHHEE MaTepuaIbHO-TEXHUYECKOE
CHa0XEHHE, HM3TOTOBJICHUE TMPOIYKINH, MApPKETHHT, TEXHHYECKOE OOCITY)XKMBAaHUE MPOIYKIIHH.
BcenomoraTenbHble TpoIecChl: JOKYMEHTUPOBAaHME, YMpaBieHUe KOHUrypauuen, BepuuKaius,
Banuaanys. OpraHu3aliioHHBIE TPOIECCH: YIpaBJICHUE, CO3aHhe MH(PACTPYKTyphl, oOyueHHE,
ajganTanusl.

OneHka pe3ynbTaToB ACSITEIBHOCTH U UX YJIy4LIEHHE.
N3mepenne u MOHUTOPHUHT. DaKTOPHI, OMPEACIISIONINE BHIOOP METOJ0B M3MepeHus. 3mepenne u
aHanu3 npoueccoB. CaMOOIIEHKAa OpraHu3alyy. YTpPaBJI€HHE HECOOTBETCTBYIONICH MPOMYKIIMEH.
[TocTostHHOE ynyunieHue. MeTo1bl HeNPEPBBIHOTO YAYUIIEHUS POLECCOB.

Monyas 3. BHenpenue, QyHKIMOHUPOBaHUE U cepTHHUKALUS CHCTEM KayecTBa

JIOKyMEHTUPOBAHUE CUCTEMbI MEHEI)KMEHTA KaueCTBa

JlokymeHT0000pOoT  opranmszauuu. HopmartuBHo-MeToamueckass ©Oaza. Hasnauenue
JOKYMEHTAIlMM CHCTEMbl MEHEJ)KMEHTa KadecTBa, TpeOOBaHUsA K JOKyMeHTauuu. Hepapxus
JOKYMEHTOB CHCTeMBbl KadecTBa. OCHOBHBIE JOKYMEHTHI: TOJUTHKA B OOJAaCTH KauecTBna,
PYKOBOJICTBO I10 KaYECTBY.

3.2. [lopsiok BHEAPEHHS U TPUHIMITEI () YHKITHOHUPOBAHUS CUCTEM KayecTBa

Meponpusatrsi IO OCBOEHHUIO MPEANPUITHEM CUCTEMbl MEHEI)KMEHTa KadecTBa. TpyIHOCTH

BHE/IPEHHSI CHUCTEM KauecTBa B OTCYECTBCHHOW IKOHOMHKE. [IpuHIMIIBI ()YHKIIMOHHUPOBAHUS:
MIPUHIUIT HAIPABJICHHOTO MOBBIIIEHUS KAY€CTBA, NPHUHIUI CTUMYJIMPOBAHUS KauyeCTBa, MPUHLIHUII
HENPEPHIBHOCTU U CUCTEMHOCTH KOHTpPOJis U T.n. DyHKUMOHANbHAs MaTpula paclpeieieHus

25



OTBETCTBEHHOCTH.
3.3. Ceprudukanus CHCTEeMBI Ka4eCcTBa
[IpuHtunbel ¥ menu cepTUdUKAUMU. ITalbl CEPTHPUKANMK: NPEACePTHPUKAIMOHHBIA ITall;
MpeABapuTeNbHaAsl OLEHKA CHUCTEMbl KadyecTBa; IMPOBEPKA U OLEHKAa CHUCTEMbl KadecTBa B
OpraHu3aIlii; WHCIEKIIMOHHBIA KOHTPOJb 32 CEepTHOUIMPOBAHHON CHCTEMOH KadecTsa.
[ToGynuTeTbHBIE MOTUBBI CEPTH(DUKAIINN CHCTEM KadeCTBa.
4 O0beM yueOHOIl JUCUMIIJIMHBI

N B B akanewm. B
Bunpl yueGHO# paboThI 3a4ETHBIX qacax aCTPOHOMMUUY.
eJIMHMIAX yacax
Oomast TPYA0EMKOCTh JTACHUILTHHBI o 3 108 31
yueOHOMY IJIAHY

AyIUTOpHBbIE 3aHATHS: 0,94 34 25,5
Jlexmu (Jlek) 18 13,5
[Tpaktrnueckue 3ansatus (113) 16 12
CamocrositesabHas padora (CP): 2,06 74 55,5
KoHTakTHasi caMocTosITeNIbHAs paboTa 0,2 0,15
CaMoCTOSATEIPHOE N3YUEHUE PA3/1EJI0B IUCIIUILIMHbI 73,8 55,35
Buja koHTpoOss: 3aueT / Ik3aMeH 3a4€T

AHHOTanus padoyeil MPOrpaMMbl IMCHUTITHHBI
«Texnonornuecknii mapkerunr» (b1.B.JIB.01.02)

1. He.]'[b AUCHUIIVIMHBI — TMOJYYEHUE CTYACHTAMH 0a30BBIX 3HAHUH H MPaKTUYCCKUX
HaBBIKOB B 00JIaCTH MapKETHUHI'a OTPACJICBbIX HAYKOCMKHUX TEXHOJIOTHH.

2. B pe3yabTaTe H3y4eHHs TUCHUILIMHBI 00yUYaIOIMIiCs M0 MPOrpaMMe MarucTpaTryphbl
JOJIZKeH::

Oébnadoamps crnenyromumu obmekyasTypHbiMu (OK), obmenpodeccnonansubvu (OIIK) u
npodeccronanbabiMU (I1K) koMneTeHuusaMu:

— HMeTb CIOCOOHOCTh HCIOJB30BaTh METOABI MOJEIUPOBAaHUA W  ONTUMHU3ALMH,
CTaHJAPTU3AIMA W CEepTUUKAIMHM U OIEHKA W TPOTHO3MPOBAHUS CBOWCTB MAaTepHaJOB M
3¢ GEeKTUBHOCTH TeXHOJIOrn4eckux npoueccon (I1K-2);

— OBITh TOTOBBIM  WCIIOJIb30BaTh 3HAHUS OCHOBHBIX TOJIOKCHHH ITaTEHTHOTO
3aKOHOJATEeNbCTBA M aABTOpPCKOro ImpaBa P®, HopMaTHBHbIE JOKYMEHTHl IO BOIpPOCAM
WHTEJUICKTYaJIbHOH COOCTBEHHOCTH TIPH TIOJTOTOBKE JOKYMEHTOB K TTATEHTOBAHUIO M O()OPMIICHUIO
Hoy-xay (IIK-6);

— HMETh CIIOCOOHOCTH HWCIIOJB30BATh HOPMATHUBHBIE W METOJMYECKHE MaTepHAIBI 110
TEXHOJIOTUYECKOM TIOATOTOBKE IPOU3BOJACTBA, KAuyeCTBY, CTaHAAPTH3AlMU U CepTU(UKALUU
U3JCJIMN U MPOLECCOB B TEXHOJOTMUYECKHX IpOILeccax M ONepalusX, ¢ y4eTOM HX Ha3Ha4deHHS,
Croco0O0B peanu3aluy U pecypcHOro ooecrneueHus: Ha OCHOBe dSkoHoMuueckoro ananuza (I1K-10);

— TOTOBHOCTb IIPUMEHSTh MH)XXEHEPHbIE 3HAHUS Ul pa3paOOTKU M pean3aliy MIPOEKTOB,
YIIOBJICTBOPSIIOIIMX 33aJaHHBIM TpPEOOBaHHSIM, B TOM 4HCIE TpPeOOBAaHUSAM HKOHOMHUYECKON
3¢ PEeKTUBHOCTH, TEXHUUECKON 1 dKoJIorrueckoi 6e3onacnoctu (I1K-12).

3name:

— HCXOJHbIE NMOHATUSA U NPHUHLHUIBI, QYHKIHUU M METOJbl MapKETHMHIOBOM JESATEIbHOCTH,
OTpaciIeBON MAapKETHHT;

— OCHOBBI MapKeTHMHra B OOJIACTH TEXHOJOTMYECKHX, B TOM YHCJI€ WHHOBAallUOHHBIX,
pa3paboToK, UX [EIH, 33/1a4U ¥ METOI0JIOTMUECKHE MTOAXO0/IbI K H3yUCHHIO;
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— O0COOEHHOCTM KOMMEpLHUAIN3alUi TEXHOJIOTHH; MapKEeTUHTOBOro  o0ecreyeHus
WHHOBAI[MOHHOH NI TEIIbHOCTH, IOHSATUS WHHOBALMU W MHHOBAIIMOHHOTO MEHEIKMeHTa B Poccun
U 3a pyOexom;

— Kinaccupukanuu TpaHcdepa TexHONOrHH, Mecto Poccum B MupoBOM TpaHchepe
TEXHOJIOTHIL;

— TIPUHIIMITEI aHAJIN3a TEXHOJIOTHH KaK 00BEKTa MapKETHHTOBBIX MCCIIEIOBaHHA;

— OCHOBBI OpPraHU3alMM NPEANPUATHH, B T.4. MAPKETUHIOBOM CIyXObl Ha MPOMBIIUIEHHOM
NPEIIpUATHH, Pealn3alrs HHHOBAIMHA Yepe3 Malible MHHOBAIIMOHHBIE IPEeANpUATHUS (start-up);

— COBPEMEHHBIE OJXO0/1bl U KOHLIENIMH CTPATErnYECKOro YIPaBICHNUS MapKETHHT OM.

Ymeme:

— QaHaNU3MpOBAaTh PBIHOK Kak cdepy KOMMepIHaIU3alui TEXHOJOTUH U HayYHbBIX
pa3paboToK;

— IPaMOTHO IPUMEHUTH Ha MPAKTUKE METOJIbI U MPOLEAYPHI BHIMOIHEHNUS MAPKETUHTOBBIX
pa3paboToK;

—  pazpabaTeiBaTh  NOpPEJIOKEHHS IO  CIEUUATM3alUU  CIYyXKObl  MapKeTHHTa,
TEXHOJIOTUYECKOMY TIOJIXOIy K YIPABICHUIO M MAapPKETHHTY KaK OCHOBE PAa3BUTHUS M TOBBIIICHHS
KOHKYPEHTOCTIOCOOHOCTH KOMITaHUH.

— CTPYKTYpPHpOBaTh H aHAJIM3WPOBATh IIOJyYEHHBIC JaHHBIC, JeJaTh BBIBOABI 00
3¢ (HEeKTUBHOCTHU MPOEKTA, MYTSIX MOBBIIICHHUS] KOHKYPEHTOCIIOCOOHOCTH;

— pa3pabaThiBaTh M HCIIOJIB30BATh METOJUKHA M METOJbI TEXHOJIOTHYECKOr0 MapKEeTHHTa
OTpAacJIeBbIX HAYKOEMKHUX TEXHOJIOTHIA;

— FOTOBUTH MPUIIOKESHUS 110 OPTAaHU3AIMHN MaJIbIX HHHOBAIMOHHBIX TIPEIPHUATHIA (Start-up).

Bnaoemuw:

— 3HAHUSIMU TI0 MAPKETUHTOBOMY 00ECIICYCHHUIO MHHOBAIIHOHHOM JISATEIHHOCTH;

— METOJaMH ONTHMHU3AIMHU 3aTpaT Ha MApPKETHHIOBBIH KOMIUIEKC MPOAYKTOBBIX
WHHOBAITUH;

— 3HAHHUSIMH O TEXHOJIOTUU KaK 00bEKT€ MAPKETUHTOBBIX MCCIICIOBAHMIA;

— KOHIIETIUSAMH IICHOOOpa30BaHUs C TOUYKH 3PCHHSI MAPKETHHTA;

— 3HaHHS 00 OCOOCHHOCTSX CTEIMATU3AIUH CITY>KOBI MAPKETHHTA.

3. KpaTkoe coaep:xaHue JUCUUIIHHBI

7KM3HEeHHBIH HMKJ TEXHOJOIHH KaK (JaKTOP KOHKYPEHTOCIOCOOHOCTH Makpo U MUKpPO
Cpela MapKEeTHHra TEXHOJOTHUH. ITalbl XU3HEHHOTO IMKJIa TEeXHOJIOruil. Bpixon Ha TOUKY
okymnaeMocTtu. «I'peberikoBasy KpuBasi KOHKYPEHTOCTIOCOOHBIX TEXHOJIOTHM, ITMKIBI KoHapaTheBa.

Buabl MHHOBAUMOHHOIO MAPKETHMHIa KAaK YaCTH HHHOBAIIMOHHOIO MeHEI:KMEHTa
Crparernyeckrii MHHOBAIIMOHHBI MApKETUHI i1 CTpaH C MEPEeXOAHONM HKOHOMHKOM.
OmnepartuBHbIi MapkeTuHr. Knaccudukanus notpeduteneid nHHOBaui. CHHEPTru3M B MapKETHHTE,
CBA3b C )KM3HECHHBIM LIUKJIOM.

Mapketunroasi cpeaa. CkanupoBaHue cpeabl. CuCTeMbl HCCIEIOBAaHUNM pBIHKA,
CUTyallUOHHBIA aHanu3. [IpuMep MapKETHMHTOBBIX HCCIEIOBAHMN HAYKOEMKHX TEXHOJIOTHN U
MaTepHUaIOB ISl JIJAKOKPACOYHOM MPOMBIIUIEHHOCTH «I[3IH-TEXHOIOrMNY, ClIeIMaIbHbIE TOKPBITHS
C HCIOJIb30BaHNEM HaHOA00aBOK, HAPUMEp, OMO3AIUTHBIX.

JKoHOMHKO-HHpopMannoHHble ocHOBbI B HT mapkermnre OpranusaiioHHO-
SKOHOMUYECKHE KpuTepuud HG(GEKTUBHOCTH MPOU3BOACTBA, A(G(HEKTUBHOCTH HHHOBAIUH.
DKOHOMHUKO-OPTaHNW3AalMOHHAS  YCTOMYMBOCTE W KOHKYPEHTOCTIOCOOHOCTH ~ COBPEMEHHOTO
MOJIMTEXHOJIOTMUECKOT0 MPOU3BOACTBA. [ MOKHE TEXHOIOTHUECKHUE CXEMbI MPOU3BOJICTB HA OCHOBE
HAaHOTEXHOJIOTUH.

CrTparerusi MapKeTHMHIa HAayKOeMKOW npoaykuum Mojgenn KoMMepUuanu3aluuu
pesynsratroB HUOKP, BuyTpudupmMeHHbII MapKeTHHT, 3Tarbl KOMMepIHaan3aniui. DPPeKTHBHAS
opranmuzainus pa3paboTku HoBoro mpoxaykra. IlpaBuno uyetbipex «P». IloBemenue B ycroBHsSX
KOHKypeHUuHu. Pa3pa0oTka KOHKYPEHTHBIX MAapKETHMHIOBBIX CTpaTeruil: BO3BEJEHUE HOBOMU
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PBIHOYHOM MO3ULMH, TIOJIEp>)KaHUE, 3aHATHE HUIIIU, «COOp yporKasi», OTKa3 OT 4acTH Ou3Heca.

Haykoemkne TexHoJIOTHM B XMMHYecKoil orpacam HaHoTexHosoruu, HaHOMaTEpHaIbL;
MHHOBAallMM B (apMaleBTUKe, OWOTEXHOJOIMH, MPUHLUIBI «3eIeHOH xumum», «IIiHT-
texHonoruu». llonmuTrka B oOmacTd pa3pabOTKM M NPHUMEHEHHsS BBICOKMX TEXHOJOTHH B
MHAYCTPHUAJIBLHO Pa3BUTHIX CTpaHaX TEeXHOJOTrMYEeCKOE Pa3BUTUE — ITOJINTUKA PA3BUTBIX TOCYJAPCTB.
I'ocynapcTtBenHast nmonutuka Poccun B 0051acTu pa3BUTHS HAayKOEMKHX TexHoJorui. Hanpasnenus
roCyapCTBEHHON MONUTUKY. VIHHOBAlMOHHBIN MyTh Pa3BUTHs IMPOMBILUIEHHOCTH. IlepcrniekTuBsl
pasButus Poccuiickoii Hayku Ha Ommkaiiiiee Bpems (NBIK © - texHonorum).

MupoBble TEHIEHUUH PA3BUTUSA HAYKOEMKHX JAKOKPacoYHbIX MaTtepuajioB (JIKM) u
nokpuiTuii (JIKII). Ananus peinka JIKM u pecypcocOeperaromux «II3iHT-TexHOMOTMIY», PO
pecypcocOeperatomux  «II>iHT-TexHOnOrMit» B oOecrnedyeHuM  KOHKYPEHTOCIIOCOOHOCTH
POCCHICKHMX TPEIIPHUITHI, OC30MACHOCTH U PECYpCOCOCpe)eHHS. DKOJOTHUSCKH O€30IMMacHbIC
Haykoemkue JIKM, cuctembl aHTUKOPPO3UIHON 3aIiuThl HEPTE- U Ia30MpPOBOJOB M XPAaHWIHUIL,
ruOkre OJIOYHO-MOMIYJIBHBIE CXEMBI MPOW3BOJCTBA, YHEProcOeperarolie TEXHOJIOTHH CO3IaHuUs
JTAKOKPACOYHBIX ITOKPBITUI CO CIIELUAIBHBIMU CBOWCTBAMHU.

MeTtoauka opraHM3anuM JAeAATeJBHOCTH 10 KOMMEPUHMAJIN3ALMHU TEeXHOJIOTHIi.
Onucanue TEXHOJIOTUH U aHAJIN3 €€ TEXHUUYECKOTO ypoBHs. OnpeneneHue NOTEeHINAIbHOIO PhIHKA
TexHojoruu. OLIEeHKa BIUSHUS BHENIHEH MAapKEeTUHIOBOM Cpelpl Ha KOMMEpPLHAIU3aLHUI0
TEXHOJIOTUH.  AHanM3  KOMMEpPYECKOro  IOTEHIMalda  TEXHOJIOTMM: aHaiu3  Oaphepos,
MPEMSTCTBYIOUIMX BBIXOJY Ha PHIHOK ( MAaTEHTHbIE NPENATCTBUS Ha PBIHKE, aHTHUMOHOIIOJIBHOE
3aKOHOJATENbCTBO, THUI pPBIHKA), aHAJIU3 PUCKOB, OINpPEJIEICHUE KIIOUEBOH, YHHMKaJIbHOU
KOMIIETEHIIMM MPOAYKTa (TEXHOJOTMU WK Oyaylied KOMIaHUM), KOTOpas JOJDKHAa OOeCledHTb
yCIIEX Ha PBIHKE, OLIEHUTh PECYPCHI KalluTaia, TpyAa, pacCUNTaTh BO3MOXKHBIE JOXO/BL.

Ilepenaua (Tpancdep) Ttexnosoruid I[loHsTne, BUABI TEepenadyd TEXHOJOTHH IO
TOPU3OHTAIM W BEPTUKAIH, MEXKAYHApOIHBIH OOMEH, KOMMEpYEeCKHMe M HEKOMMEpUYEeCKue,
MHKYOaTOpbl, TEXHONApKH, HAyYHO-TEXHOJOTUYECKUE LIEHTPhL. OTalbl KOMMEpIHUAIU3AINH
TEXHOJIOTUI: aHaJIM3 TEXHUYECKOI0 YPOBHS, YCIOBHS pealu3allii, KOMMEPUECKOT0 NMOTEHIHAaia -
JTanbl MpeBpalleHuss ujaen B ToBap. EauHoe nH(OpManMoHHOE MPOCTPAHCTBO, PHIHOK HAy4YHO-
TEXHUYECKHX  YCIyr, TrapaHTHiiHOe  OOCIyXXMBaHHE  HAayYHO-TEXHHYECKOH  MPOAYKIUH,
MH(GOPMALIMOHHOE TUPAKUPOBAHUE, DPA3MBITOCTh TpaHMI] HaydHOro ToBapa. Co3laHue pbIHKa
HOBBIX Pa3pabOTOK, MAPKETHUHT C MOMOIIBIO HHTEPHETA, CPEICTBA HJIEKTPOHHOTO MAPKETHHIa, 0a3bl
JaHHBIX, HHTEJUIEKTyalbHble HH(OpMalMOHHbIe cucTeMbl. (CocCTaBleHHE KOMMEPYECKOTro
NpeUIOKEHUS Ha niepeaady TexHoiaoruid. Opranuzanusi MajablX HHHOBALMOHHBIX (upM (start up).

IMo3nunoHnpoBaHHe BBICOKOTEXHOJMOTHYECKOr0 MNPEeINPUATHS W €ro MNpOoAyKIHH.
Muccust npeAnpusTHs, AuBepcU(UKANUA TPOIYKIMU, BHIOOP LENEBOTO NMPHUMEHEHUS HAay4YHOTO
pe3ynbTara, BBIOOp MO3ULUY AJIs aTaKU HAa peIHOK. Manble HHHOBalMOHHbIE GpupMbl, HT nonuruka
HWWJIKII (mpaktudyeckuii npumep).

4. O0bém yueOHOH TUCHUIIMHBI

B B B
Bunsl yueOHOI paboThI 3aUETHBIX | aKaJeM. | aCTPOHOMHUHY.
eAMHMIIAX Jacax yacax
O0masi  TPyA0eMKOCTb  JAUCHMIUIAHBI 1O 3 108 81
Y4eOHOMY IIaHY

AyIMTOpHBbIE 3aHATHS: 0,94 34 25,5
Jlexmmu (Jlek) 18 13,5
[Tpaktuueckue 3ausarus (113) 16 12
CamocrositesabHas padora (CP): 2,06 74 55,5
Pedepar
CamocTosiTeIbHOE U3YUEHHUE Pa3/IesIOB JUCITUILIMHbI 74 55,5
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| Buja koHTpoOJsIs: 3aueT / IK3aMeH | 3a4éT

AHHOTanus padoyeil NPOrpaMmMbl AUCHUIIMHBI
«CnekTpajbHble MeTOIbI HccieqoBanus maTtepuanos» (b1.B.J1B.02.01)

1 Heab aMCUMIVIMHBI — TPUOOPETEHHE CTYICHTaMH 3HAHUN, HEOOXOIUMBIX IS
CaMOCTOSITENIBHOTO PELLIEHUS] BOIPOCOB, CBS3aHHBIX C MOAXOIO0M K HCCIEI0BAaHUI0 MAaTEpHAJIOB, B
TOM YHCJIE UX MIOBEPXHOCTHBIX CBOMCTB.

2 B pe3yabTare H3y4eHHs JMCHUILIMHBI 00y4aKOLIUICS 110 MPOrPpaMMe MarucTpaTypsbl
JOJIKeH:

Ob6nanats cneayroummu npodeccruonanbubiMu (I1K) kommereHusIMU:

— CIIOCOOHOCTBIO MCIIOJIb30BaTh METO/IbI MOJEIMPOBAHUS U ONTUMHU3ALMH, CTAaHIapTU3ALUU
U cepTUUKAIMU JUIsI OLUEHKH M MPOTHO3MPOBAHUS CBOWCTB MaTepHalioB M 3(deKkTuBHOCTH
TexHojoruueckux npoueccos (I1K-2);

— CIIOCOOHOCTBIO TOHUMATh (PU3UYECKHE W XMMHUYECKHE IPOLECChl, MPOTEKAloIue B
MaTepuagax Mpu UX MOJydyeHUuH, o0paboTke W MOAM(PHUKAIMYU; HUCIOJIb30BATh B UCCIEJOBAHUSIX U
pacderax 3HaHUS O METOJAX MCCIEAOBAaHUSA, aHAIW3a, AMArHOCTUKU M MOJECJIHMPOBAHMS CBOMCTB
BEIIECTB (MaTepHaloB), MPOBOAUTh KOMILJIEKCHBIC HCCIEAOBaHMS, NPUMEHAsS CTaHIApTHbIE H
ceprudukanronnsie ucnsitanus (I1K-3);

— CIIOCOOHOCTBIO CaAMOCTOSTENIBHO OCYLIECTBIIAATh COOp JaHHBIX M3Yy4aTh, aHAJIM3UPOBATh U
000011aTh HAYYHO-TEXHUYECKYI0 HHPOPMAIIHMIO IO TEMaTHKE HCCIea0Banus, pa3padateBaTh (I1K-5).

B pe3ynbraTe u3ydyeHus IUCHUILIMHBI CTYAEHT MarucTpaTyphl JOJKEH:

3namp:

- OIIPEEIICHUE MIOHATUS «ITIOBEPXHOCTDHY;

- HE00XO0AMMOCTb U3yYEHHs] IOBEPXHOCTHU B «MHUKpPO- U AK€ HaHO-MacIuTade»;

- TEOPETUUECKHE OCHOBbI M  JICHCTBYIOUIYIO TPaKTHKY KIIIOYEBBIX METOJIOB,
IIPEICTABISAIONINX TPU YCIOBHBIX HAIpaBJICHUS aHaIN3a MOBEPXHOCTU: 30HIOBYI0 MHUKPOCKOIHIO
(CTM, ACM, ODCM.MCM), ontuueckyro mukpockomnuio (bOM, koHpOoKaNnbHYI0) U PpEHTT€HOBCKHE
CHEeKTpaJbHble ~ MeTOAbl  uccienoBanus  wmatepuanoB (POCD,  penrterodiroopecieHTHas
CHEKTPOCKOIUS);

ymemb:

- MIPaBUJIBHO BBIOMPATh METO UCCIIEJOBAHUS IOBEPXHOCTH KOHKPETHBIX OOBEKTOB;

—  TPOBOJMTH OLIEHKY MOJIyUYEHHBIX PE3Yy/IbTATOB;

— TMPOBOJUTH aHAJIN3 HAYYHO-TEXHHYECKOM JHUTEepaTyphl B 00JaCTU COBPEMEHHBIX
METOJI0B MCCIIE0BAHUS TIOBEPXHOCTU

—  TPUMEHSTh TEOPETUYECKHE 3HAHUS, MIOyUYE€HHbIE B PE3yJIbTaTe U3yUeHUs JUCLUIUIMHBL,
10 BBIOOPY COBPEMEHHBIX METO/I0B MCCIIEAOBAHUS MOBEPXHOCTH NMPU HANTMCAHWN HAYYHBIX CTaTeH,
OTYETOB U BBIITYCKHON KBaTU(PUKALMOHHON paboThI;

enaoemp:

- HaBBIKAMU CHCTEMHOI'0 TI0JIX0/1a K BBIOOPY METO/1a HCCIIeIOBAHNS TOBEPXHOCTH;

- HaBBIKAMU CUCTEMHOTI'0 IIOJIX0/]a K OLIEHKE MTOJIyYE€HHBIX PE3YyJIbTaTOB UCCIIEI0BAHUS.

3 KpaTkoe conep:kanue JMCIHHIIUHBI

Beenenne

CoBpeMeHHbIE TEHIECHLUU B Pa3BUTUU TOHKOIIJICHOYHBIX TEXHOJOTUH HEH30€XHO BEIYT K
YMEHBILIEHUIO XapaKTEPHBIX Pa3MEpPOB CO3/1aBAEMBIX CTPYKTYP. DTO NPEIBSABISAET MOBBIIICHHBIE
TpeOOBaHUs K aHAIUTUYECKUM CPEJCTBAM KOHTPOJIS MapaMEeTPOB CIOUCTBIX CTPYKTYp B Ipoliecce
UX IPOU3BOJICTBA: COCTaBa CJIOEB, KPUCTAUIMYECKOTO COBEPIICHCTBA MATEpUAJOB U B IEPBYIO
ouepeslb UX T€OMETPUUECKUX XApaKTePUCTUK — TOJIMIMH cioeB. CylecTByeT OOIIMpPHBINA apceHal
METOZIOB TaKOTO KOHTPOJS: DOHJIOBasi MMKPOCKOIHUS, PEHTTEHOBCKas (POTOIIEKTPOHHAS
CHEKTPOCKOMUS, pa3INYHbIE ONTUYECKIE METO/IBI.

Moayab 1. 3onnoBass Mukpockonus. CkaHupyromas TyHHenbHass Mukpockonus (CTM).
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ATtomHO-cuiioBass Mukpockorusi (ACM), snektpocwiioBas Mukpockorus (DCM), MarHHTHO-
cunoBas mukpockonusi (MCM).

C MoMmeHTa co3faHMs MEPBOr0 CKaHHpYOIIero TyHHensHoro mukpockona (CTM) B mapre
1981 r. mBeluapckumu yuéHbiMu I'epgom bunnunrom u I'enpuxom Popepom (HayuHO
uccaenopatenbekas adoparopus IBM B 1. [iopuxe) CTM-Meron cTan OJHUM M3 BaXKHEHIIHNX U
MONYJSPHBIX HMHCTPYMEHTOB JJII UW3YYEHHUS TOBEPXHOCTH TBEPABIX TEJI U  MPOIECCOB,
MPOTEKAIOIINX HA MOBEPXHOCTH.

Caenom 3a CTM nosiBUIKCH HOBBIE OJIM3KKME TIO CYTH METOJIbI, TAKME KaK aTOMHAsl CHJIOBAs
mukpockomus (ACM), snexktpocunoBas mMukpockonus (OCM), MarHUTHO-CHIJIOBasE MUKPOCKOIIHS
(MCM). Bmecrte mnepeunciienHbie MeTobl itoc CTM oO0benuHeHsl 1o OOIMM Ha3BaHUEM —
cKaHupyroias 30810Bas Mukpockonus (C3M). B HacTosiiiee Bpemsi 30H10Basi MUKPOCKOIUsL OYpHO
pa3BUBAETCI M OPHEHTHPYETCS HE TOJNBKO Ha (DyHIaMEHTaJbHBIC HCCICIOBAHMS ITOBEPXHOCTH
TBEPABIX TEN, HO U 3a7auu JUIsl OMOJOTHH, KaTalu3a, IEKTPOXUMUU, METPOJIOTUH, UCTIOIb3YeTCs
IIPY U3YyYEHHUH MTOJIMMEPOB U MOJYNPOBOJHUKOB, B MUKPO- U HaHO-TexHoJorusax. C3M sBinsercs 1o
CyTH MHUKPOCKOIMYECKUM METOJOM, OJIHAKO OH HE OrpaHHYMBAETCS B POJU MACCHUBHOIO
HaOJIOAATeNsI U 9acTO MPUMEHSIETCS ISl MPOSKTUPOBAHMS U CO3JaHHS MOBEPXHOCTEH C 3aJaHHON
TONOJIOTMEN W JJi1 W3rOTOBIEHUSA U3JIEIUN MHMKPO- U HaHO-ypoBHsA. llpsamas manunmynsuus c
nomoulbto C3M MOBEpPXHOCTHBIMM aTOMaMH I0Ka HCIOJB3YeTCs JUIsl W3TOTOBJIEHHS dMOJIEeM U
KapTUH B aTOMapHOM MaciiTade, HO WUIIOCTPUPYET MOTEHIUAIbHBIE BO3MOXXHOCTH JaHHBIX
METOJIMK B HAHOTEXHOJIOTUSAX OyIyILEro.

C nomo1up0 aTOMHO-CHJIOBOTO WJIM TYHHEJIBHOTO MUKPOCKOIIOB MOXKHO HE TOJBKO YBHUJIETh
OTJENbHBIE aTOMBI, HO TaK)K€ M30MpaTEeNIbHO BO3/CHCTBOBATh HAa HUX, B YACTHOCTH, MEpPEMEIIATh
aTOMbl 1O TMOBEPXHOCTU. YUEHBIM YK€ YAAIOCh CO3[aTh JABYMEpPHbIE HAHOCTPYKTYpPhl Ha
MOBEPXHOCTHU, HCIOJIb3Ys NaHHbIM MeTon. Hampumep, B HcclieoBaTebCKOM LIEHTPE KOMIIAHUU
IBM, nocnenoBarenbHO MepeMenias aToOMbl KCEHOHA Ha MOBEPXHOCTM MOHOKpPHUCTAIIAa HHUKEJS,
COTPYIHHUKHU CMOTJIM BBUIOKHUTH TPHU OYKBBI JIOTOTHITA KOMITAHUH, UCTIONB3Yys 35 aTOMOB KCEHOHA).

Kpome Toro, mapamnenbHO ¢ BH3yald3alieid HAHOCTPYKTYpP HPOBOJATCS H3MEPEHUs
JIOKAJTbHBIX (U3UKO-XUMHUECKUX XapPAKTEPUCTHUK TTOBEPXHOCTU: MUKPOTBEPAOCTH, TPOBOIUMOCTH,
MAarHUTHBIX CBOMCTB U T.1.

Moayas 2. Onruyeckue MeTOAbI HCCJAEI0BAHUS MaTepPUAJOB. birkHenonbHas
onrtudeckas mukpockonus (BOM), koH(hoKaTbHasT MUKPOCKOITHUS, ITUIICOMETPHUS.

bmxuenonbHbl  ontuyeckuit Mukpockon (BOM) 6bu1 u3obperen urepom Ilonem
(maboparopust pupmer IBM, r. Lropux, LlBeiinapus) B 1982 roxy cpasy Bcien 3a U300peTeHHEM
TYHHEJILHOTO MHKpOCKoma. B ocHoBe paboThl JaHHOrO mpubopa HCMONB3YeTCS SIBICHHE
MIPOXOXKJCHHUS CBeTa uepe3 CyOBONHOBBIE AuadparMbl (OTBEPCTUS C AMAMETPOM MHOTO MEHBIIE
JUTMHBI BOJHBI TIA/1AI0IIET0 U3ITyYeHHS).

[Ipy mpoxoXkIeHUH CBeTa yepe3 CyOBOJIHOBOE OTBEPCTHE HAOMIOAeTCs psifi 0COOEHHOCTEH.
DneKTpoMarHuTHOE 1oJjie B 001acTu AuadparmMbl IMEET CI0KHYIO0 CTpYKTypy. HemocpeacTsenHo 3a
oTBepcTueM Ha pacctosHusaX Z < 100 a pacnosnaraetcs Tak Ha3bIBaeMast OJDKHSAS 30Ha, B KOTOPOit
ANIEKTPOMAarHUTHOE  TIOJi€  CYHIECTBYeT, B OCHOBHOM, B BHJE DBAHECIEHTHBIX (HE
PacTpoCTPaHSIONIMXCS) MOJI, JIOKAJIM30BAaHHBIX BOJHM3U TMOBEpXHOCTH Auadparmel. B obmactu
paccrossauii Z > 100 @ pacronaraercs JainbHsAS 30HA, B KOTOPOW HAOMIOAAIOTCS JIUIIhL
U3JTy4aTeNIbHbIE MOJBI.

Takum o0pazom, OnMXKHENodAbHOE H300paxkeHHe GopMUpYeTCsl TpU  CKaAaHUPOBAHUU
ucciexyemMoro oOpasna amadparMoil ¢ CyOBOJHOBBIM OTBEPCTHEM M DPETHCTPHPYETCS B BHUJE
pacnpenenieHdss HMHTEHCUBHOCTH ONTHYECKOTO W3IMy4eHHs B 3aBHCHUMOCTH OT MOJIOKEHUS
muadparmer I(x,y). Koarpact Ha BOM wu300paxkeHHUsIX ONpEeNsieTCs MPOoIecCaMu OTPaKEHUs,
MIPEIOMJICHUS, TTOTJIOMICHHS U PACCEsHUs CBETa, KOTOPhIE, B CBOIO OU€pEe/lb, 3aBUCST OT JIOKAJIbHBIX
ONTHYECKUX CBOMCTB 0o0OpasIia.

KondokanpHas Mukpockomnuss — B HacTosiiee BpeMs MOA 3THUM TEPMUHOM dHalle BCEro
noapaszymeBaroT Kondokansnyro Jlazepuyro Ckanupyromyro Mukpockonuio (KJICM, Confocal
laser scanning microscopy, CLSM), koropas mpexacraBisieT co0Oil pPa3HOBUAHOCTh CBETOBOM
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ONTUYECKOM MHUKPOCKONMHM, OONajaroliell 3HA4YUTEIbHBIM KOHTPACTOM U HPOCTPAHCTBEHHBIM
paspelieHUeM 110 CPAaBHEHHMIO C KIACCHYECKOW CBETOBOM MHMKPOCKOIMEHN, 4YTO JOCTUrAEeTCs
WCIIOIB30BAaHUEM TOYEYHOM jauadparmbl (muHXON, pinhole), pa3mMemEéHHOW B IJIOCKOCTH
n300pakeHUs] U OTPAaHUYMBAIONICH TOTOK (DOHOBOTO PACCESHHOTO CBETa HM3IYy4aeMOro HE W3
(oKanbHON IIOCKOCTH 0OBEKTUBA. DTO MO3BOJIAET MOIYYUTh CEPUM M300pakeHUI Ha Pa3IMYHbIX
riyouHax (hoKansbHOM TUIOCKOCTH BHYTpU oOpasua (T. H. ONTHUYECKOE CEKIIMOHMpPOBaHUE 00pasia
10 IyOMHE), U 3aTeM PEKOHCTPYMPOBAaTh TPEXMEpPHOE M300pa)keHHe oOpasla M3 ITHX CEpH.
KondokanbHass MUKpOCKONHS MOTY4YHJIa IIHPOKOE MPUMEHEHHE B 00JacT OMOJIOTUH, METUIIMHBL,
MaTepHualioBeleH!s U (PU3MKe NOIYIPOBOJHUKOB.

B KOH(OKaTbHOM MHKpPOCKONE B KaXJbli MOMEHT BPEMEHH HPOMCXOTUT PETUCTPAIUS
n300pakeHust OAHOM TokM oObekTa. IlosHOLlEHHOE U300paKeHHe TOdIydaeTcss 3a CuHer
CKaHUPOBaHUS TEpeABMKEHUS o0pa3la WIM THepecTpoMKkH onTudeckoil cucrembl. Ilocie
OOBEKTUBHOM JIMH3BI pacnojiokeHa auadparmMa HEOOJBIIOrO pa3Mepa TaK, 4YTOOBI CBET,
HCITYCKAaeMBbIl HCCIIElyeMOU TOYKOM, MPOXOAUI YePEe3 HEE U PErUCTPUPOBAIICS, & CBET, HCXOAAIIUI
OT IPYT'HX TOYEK, 3aJiepKUBaJICS 1uadparmoil.

OnucaHHbI METOJ MCCIEAOBAHUS MO3BOJISIET U3y4aTh BHYTPEHHIOI CTPYKTYPY Pa3IMYHBIX
kJeToK. C ero MoMoIlbl0 MOXHO UJICHTU(HUIIMPOBATH OT/EIbHBIE MOJEKYIBl U CTPYKTYPbI KIETKH,
MUKpPOOPTraHU3MBbl, a TAK)KE JUHAMHUYECKHE IIPOLECCHI, IPOTEKAOLIUE B KIETKaX.

DJIUIICOMETPUS - 3TO ONTUYECKUN METO/, OCHOBAaHHBIN Ha aHAIN3€ COCTOSHUS MOJIIPU3aLN
OTpa)XeHHOTO OT oOpasma cBeta. OH HCHONB3yeTCs A UCCIENOBAaHUS (PU3HKO-XMMHUYECKUX
CBOWCTB IOBEPXHOCTH, €€ MOP(HOJIOTUH, Uil MU3MEPEHHs TOJIIMH MHOTOCIOWHBIX CTPYKTYp H
XapaKTepU3alluy ONTUYECKUX CBONCTB TOHKUX IJICHOK. PsJl CyIIeCTBEHHBIX JOCTOWHCTB 3TOTO
METO/a JeNIAl0T €ro KpaiiHe NpuBJIeKaTeIbHbIM.

[lepeuncnum TONBKO HEKOTOpbIE K3 HUX. [Ipexae Bcero 3TO €ro yHUBEPCAIbHOCTD.
Onrtuyeckre KOHCTAHTHI (ITOKa3aTeNd MPEIOMIICHHSI 7 M TOTJIOIEHHs k), KOTOpbIE, B KOHEUHOM
cuyeTe, U OIPEAENSIOT pe3ylbTaT 3SJUIMIICOMETPUYECKUX H3MEpEeHHUHl, ecTh (yHIaMeHTalbHbIE
XapaKTepUCTUKH BelecTBa. JIto0oe BHEIIHee BO3AEUCTBIE MPUBOIUT, KaK MPAaBUIIO, K U3MEHEHUIO
ONTUYECKUX CBOWCTB H3MepseMoro oonekra. [losToMy ¢ momouIpl0 MeToja 3JUIUICOMETPUU
MOKHO XapaKTepHU30BaTh IIUPOKUI CHEKTp (U3UYECKHX MapaMEeTpOB: COCTaB KOMITO3MUIIMOHHBIX
COEJIMHEHUH, TUIOTHOCTh MHOPOAHBIX HAHOBKIIIOUEHUH, CTPYKTYpPHOE COBEPILEHCTBO MaTepuaa,
KayecTBO TpaHUI] pa3jiena; perucTpupoBaTh M3MEHEHHUsS, OOYCJIOBJICHHbIE HW3MEHEHHEM
TEMIIEpaTypbl WIM BO3JEUCTBUEM 3JIEKTPUUYECKUX, MATHUTHBIX, MEXaHMUYECKUX TMOJeH M MHOroe
apyroe. Ilpu 3TOM, B OTIMYHME, HAIIpUMEP, OT AUDPAKIHH SIEKTPOHOB, IUTUIICOMETPHUS OJUHAKOBO
XOpOIIO NMPUMEHMMA KaK K KPHUCTAJUIMYECKUM BELIECTBaM, Tak M K aMopdHbM. MoxHO ere
N00aBUTh, YTO DJJUIMIICOMETPUUYECKHE HW3MEPEHUS HUMEIOT BBICOKYIO UYBCTBUTEJIBHOCTB: K
M3MEHEHMIO MOKA3aTeNIsl IPEJIOMIIEHHS OHA COCTABINAET ~1 %10, a K H3MEHEHUIO TONIIMHBI TUIEHKH
nocturaet noned mMoHocnos. Ilpu onTuMM3anuu yCcIOBHM ASKCIEPUMEHTA NPUBEIECHHBIE 37€ChH
3HA4eHUsT MOTYT OBbITh YJIYy4YIEHbl Ha MOPANOK. Ellle 0JHO BakHOE CBOMCTBO METOJA — 3TO
Hepaspylalee U HEBO3MYILAIOIEe BO3ICHCTBUE U3MEPEHHA. DHEPrHst 30HAUPYIOMHUX (OTOHOB
COCTaBJIIET BCEr0 HECKOJIBKO 3JIEKTPOH-BOJBT. VX BO3AEHCTBHE Ha HCCIENYEMYIO CTPYKTYpPY
NpeHeOpekKUMO Majo 10 CpaBHEHHUIO, HANpUMEpP, C 3JEKTPOHHBIM IYYKOM, TJI€ DHEPrus
3JIEKTPOHOB Ha 3-4 mopsjka BbIIE. DTO J1€71aeT BOZMOXKHBIM HCIIOJIb30BAaHUE AIIIIUIICOMETPUU IS
TAaKUX JENUKATHBIX XUMHUYECKUX COCIMHEHHWH, Kak OeNKH, W Jaxe UIS JKUBBIX OOBEKTOB B
MUKpoOHonoruu. [yOMHa NPOHUKHOBEHMsS CBeTa 3aBUCUT OT IMOMVIOIIEHUS MaTepuaiga Hu
COCTaBJIAICT, KaK MPAaBHJIO, OKOJIO COTHH HaHOMETPOB. IMEHHO ¢ TaKOi TITyOMHBI «CUHTHIBACTCS
BCs moje3Hass uHpopMmalus o cTpykrype. [loaTroMy HET HEOOXOAMMOCTH MPOBOIUTH MOCIOWHOE
ylaJeHue Marepuaja, TeM CaMbIM paspyluas oOpasel, yTOoObl M3MEpPUTHh MapaMeTphl TITyOMHHBIX
CJIOEB WM JIeaTh ero npoduaupoBanue. Hy)kHO TOJIbKO MpaBUIbHO paciiugpoBaTh MOIYYEHHYIO
MHPOPMALIHIO.

Monyas 3. PeHTreHoBckHe MeTOAbI HCCJIEJOBAHMS MaTepuanoB. PeHTreHoBckas
dotoanekTporHas criekrpockons (POIC), pertreHodroopecieHTHAsS CIIEKTPOCKOTIHS.

OnHuM u3 Hambosiee MHGOPMATUBHBIX METOAOB, MO3BOJSIOMIUX MPOBOAMTH KOMIUIEKCHBIE
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HCCIIEIOBAaHMs TUIEHOK HAHOPAa3MEpPHOW TOJILUHBI, SBISETCS PEHTICHOBCKas (DOTORIEKTPOHHAsS
cuektpockonusi (P®OC). Brbicokas NOBEpXHOCTHAs M 3JIEMEHTHAs YYBCTBUTEIBHOCThH JIEJIAOT
P®OC He3amMeHMMBIM MHCTPYMEHTOM HCCIEAOBAaHUA IUICHOK, TOJIIMHA KOTOPBIX HE IPEBBILIACT
HECKOJIbKUX HAHOMETPOB, 2 UMEHHO TaKue IICHKH HanboJiee BOCTPEOOBAHBI JJISl UCTIONIBb30BAaHUS B
COBPEMEHHOM HAHOTEXHOJIOTMM M HAHOZJICKTpOHUKE. IIpy ToNIMIMHE IUIEHOK, HE NPEBBIIAIOIIEN
HECKOJIBKUX MOHOcJ0eB, PDPOC mno3BoJjisieT TakKe HCCIEN0BaTh TpaHUIly pasjefia IUIeHKa-
MIOJJIOKKA M PEAKUUHU, KOTOPHIE MPOTEKAlOT TaM BO BpEMsS TEMIEPATYpHBIX M paJualliOHHBIX
BO3/JICHCTBUM.

POOC ocHOBaH Ha UW3MEPEHMH OSHEPrUM (POTOITEKTPOHOB, BBIOMTHIX C PA3IUUYHBIX
HHEPreTUUECKUX YPOBHEM aTOMOB MpU 00JIyYEHUHU BELECTBA PEHTICHOBCKUM HU3IYyYEHHEM WIIU, B
ciiyyae YOOIC - MeToa, U3Iy4eHUEM YIbTPa(HOIeTOBOIO IUana3oHa.

Cpenu pa3HOOOpa3HBIX METOJIOB K HCCJIEJI0BAHUIO MOKPBITUH MUKPOMETPOBOW TOJILIUHBI
HaWIy4yIIuM 00pa3oM 3apeKoMeH10Ball ce0sl peHTreHodayopeceHTHbIN aHanu3 (PDOA), ycnemHo
MPUMEHSIIOIIMNICA UIi METAJJIOB U CIUIaBOB. Ero riaBHbIE JOCTOMHCTBA — AIKCIIPECCUBHOCTH U
Hepaspylarolee Bo3ieicTBre Ha oOpasel. [laHHbIM BUJ CHEKTPOMETPUM BO3MOKHO UCIIOIb30BaTh
JUIs. LIMPOKOTO JMana3oHa KOHILEHTpaluil 0e3 MpeiBapUTEIbHOIO KOHLIEHTPUPOBAHUS WU
pa30aBieHMs, B TOM YHUCIIe U TOIJa, KOTAa COAEpIKaHUE OINpeNesIIeMOro KOMIIOHEHTa COCTABIsAET
JIECSITKU MacCOBBIX ITPOLIEHTOB.

PentrenodayopecieHTHBIN aHamu3 Wi peHTreHoduyopecrentHas cnektpomerpus (XRF,
P®A, POCA) ocHOBaH Ha 3aBUCHMOCTH HHTEHCHUBHOCTH PEHTTEHOBCKOW (DIIyOpecleHIuu OT
KOHIIGHTPALlMH 3JeMEHTa B 0OpasIie.

[Ipu o6nydyeHnn oO6pasiia MOLIHBIM IOTOKOM H3JIY4€HUS PEHTI€HOBCKON TPYOKH BO3HHKAET
XapaKTepUCTHYECKOe (DIyOpeclieHTHOE HW3IyYeHHe aTOMOB, KOTOPOE IPONOPLUOHATIBHO HX
KOHIEHTpauuu B oOpasue. M3nydenuwe pasnaraercs B CHEKTp HOpU IMOMOLIM KpPHCTaJUI-
aHAJIN3aTOPOB, Jajie€ C IOMOILBIO JETEKTOPOB M CYETHOM DIIEKTPOHUKH H3MEPAETCS €ro
MHTEHCUBHOCTh. MaTemaTnueckass o0paboTKa CIeKTpa MO3BOJIAET NMPOBOJAUTH KOJIMUYECTBEHHBIH U
KAaueCTBEHHBIN aHAJIN3.

4 O0beM yueOHOH TUCHHMILINHBI

B
. B akanem. | B actpoHn.
Bunsr yueOHOI paboThI 3a4eTHBIX
qacax yacax
eIMHUTIAX

OO0masi Tpy10eMKOCTh JMCUUILIUHBI 0 Y4eOHOMY 6 216 162
IUIAHY
AyauTOpHBIE 3aHATHSA: 0,9 32 24
Jlexmm (Jlek) 0,45 16 12
[Tpaktuueckue 3ausarus (I113) 0,45 16 12
CamocrositesbHas padora (CP): 5.1 184 138
Pedepar 1 36 27
CamocTosiTenbHOE U3YUCHHE PA3/IeNIOB JUCITUTUTMHBI 4,1 147,8 111
KoHTtakTHas caMmocTosTeNbHas paboTa 0,2 0,15
Bup xonTpoasi: 3auer / 3k3aMeH 3a4er

AHHOTanUA padoyeid NMPOrpamMmbl JTUCUUNINHBI
«MeToabl CHHEPreTHKH B XUuMHYecKkux texnoaorusax» (b1.B./1B.2.2)

32



1. eab AuCHMNIMHBI

Hensto kypca sBiseTcss OOydY€HHE CTYACHTOB OCHOBHBIM TNPHUHIMIAM M METOJaM
MOCTPOCHUS WH(GOPMALMOHHBIX CUCTEM, HEOOXOJUMBIX IMPHU CO3JAaHUH, UCCIECJOBAHUU CHCTEM
Pa3ITUYHON MPUPOIBI, B TOM YHCIIE CIOKHBIX (PU3UKO-XUMUYECKUX.

2. B pe3yabrare HM3y4YeHHMsl AUCHUIUVIMHBI OOy4yamomuiicsi 1o Mporpamme
MAarucTpaTypbl 10JKeH:

Obnadams cnenyronumu npodeccronanbHbiMe (1K) komneTenmsaMu:

— CITOCOOHOCTBIO UCIOJIB30BaTh METOJIBI MOJEIUPOBAHUS U ONTUMU3ALUU, CTAHIAPTUZALINHI
U cepTHU(PUKAIUU IS OLEHKH M MPOTHO3UPOBAHMS CBOMCTB MaTepuanoB U 3PQPEKTUBHOCTH
TexHojoruueckux npoueccos (I1K-2);

— CIIOCOOHOCTBIO TOHHMATh (PU3WYECKHE M XHMHUYECKHE IMPOLECCHhl, MPOTEKAIIINE B
MaTepuaiax MpU UX MOJydeHUH, 00pabOoTKe W MOAM(PHUKAIINN; HCIIOJIB30BATh B UCCIICIOBAHUSIX H
pacyeTax 3HaHHUS O METOJAaX HCCIIEJOBaHUS, aHAIN3a, JUArHOCTUKU M MOJEIIMPOBAHUS CBOMICTB
BEIIECTB (MaTepHasiioB), MPOBOAUTH KOMIUIEKCHBIC HCCJICIOBAHMS, MPUMEHSS CTaHAapTHHIE U
ceptudukaronnsle ucneitanus (I1K-3);

— CITOCOOHOCTBIO CAMOCTOSITEIILHO OCYILECTBIISITH COOp AaHHBIX M3Yy4aTh, aHAJIM3UPOBATH U
000011aTh HAYYHO-TEXHUYECKYI0 MH(POPMAIIHIO 110 TeMaTUKE UcCienoBaHus, pa3pabareiBaTth (I1K-
5).

3HATh:

— OCHOBHBIE TIOJIOKEHUSI TEOPUU UHPOPMAIIMOHHBIX CUCTEM;

- CTPYKTYpY, COCTaB U CBOMCTBA MH(OPMAIIMOHHBIX CUCTEM;

— METOJIbl aHAIN3a HH()OPMAIIMOHHBIX CUCTEM.

yMeTh:

- pa3zpabarbiBaTh HHPOPMAIIMOHHYIO CUCTEMY;

- HccnenoBaTh WHOOPMAIIMOHHBIE CHUCTEMBI, B TOM YHUCIE CIIOXKHBIE (DU3HKO-XUMUYECKUE
CHUCTEMBI;

BJIA/IETh:

- METOJaMH HCCJIENIOBaHHUS WH(POPMAIIMOHHBIX, B TOM YHCJIE TEPMOAMHAMUYECKUM
aHaIM30M (7T WCCIIEOBAaHUS JUCCHUMATUBHBIX WH(GOPMALMOHHBIX CTPYKTYp), KauyeCTBEHHOU
Teopuell OOBIKHOBEHHBIX JU((depeHINaTbHBIX YypaBHEHUH, OU(QYpKallMOHHBIM aHAJIU30M JUIs
UCCIIEIOBAaHUS JMHAMHUYECKUX CHCTEM, TEOPUH JHHAMHYECKOTO Xaoca (IUIsl HCCIETOBAHUS
Xa0TUYECKUX MH(OPMALIMOHHBIX CUCTEM ).

3. Kparkoe conep:xxanue Q1M CHUNIHHBI:

Monyasb 1. TeopeTuyeckue 0CHOBBI.

Bunet  uHpopmammonHbIx  cucteMm. CucTeMHBIH — aHanmu3.  JleTepMUHUpPOBAHHBIC
uHpopManroHHble cucteMbl. CroxacTuueckue cuctembl. HWHbopMannoHHBIE JUHAMUYECKUE
cucteMbl. llpuMepbl BO3HMKHOBEHHS MPOCTPAHCTBEHHBIX, BPEMEHHBIX W MPOCTPAHCTBEHHO-
BPEMEHHBIX CTPYKTYp. ODHTPONHUS M XapaKTePUCTUKU HHPOPMAIMOHHON SHTpONUU. MeTobl
CUHEPreTHUKH — KAaK METOJbl HCCJICNOBAaHUS HEJIWHEHHBIX WH(POPMAIMOHHBIX JUHAMUYECKUX
cucteM. TepMOIMHAMMKA JIMHEHMHBIX M HEJIMHEMHBIX CHUCTEM, KaK METOJ MCCJEIOBAHMS NPUYHUH
BO3HUKHOBEHUS WH(POPMALIMOHHBIX TUCCUTIATHBHBIX CTPYKTYD.

Anmapar TepMoAMHaMHYecKux (pyHkumid JlamyHoBa IS MCClENOBaHUS  MOTEpU
YCTOWYMBOCTH CTAI[MOHAPHBIX COCTOSIHMNA WH(OPMAIMOHHBIX JTUHAMUYCCKUX CHCTEM BOJIM3H H
BJIAJIM OT paBHOBecHUs. OCHMILIATOPHI B MHPOPMAIIMOHHBIX TUHAMUYECKUX CUCTeMaX Ha IMpuUMepax
peakuuii benoycoa-)XXaborunckoro, bpurrca-Paymiepa.

Monyasb 2. Meroabl HCCAeI0BAHUS JIMHEHHBIX M HEJHHEHHBIX JHHAMHYECKHX
HHGPOPMALMOHHBIX CHCTEM HAa OCHOBe KadeCTBeHHOH Teopun au(depeHIIHATBHBIX
YPaBHEHHUI.

[Tonsitust  pasoBoro mopTpera, HEMOJBIKHOW TOYKH, (Ha30BOW TpPAeKTOPHH. THITBI
HEMOJIBIKHBIX TOYEK B OJHOMEPHOM U JBYMEpPHOM (Da30BOM MPOCTPAHCTBE. YCTONYMBOCTH
HEeNoJABWXHBIX ToYeK. [lepBeiii meTon JlsmyHoBa misi OompenesieHUs] TUIA HEMOJIBUKHOM TOYKH
nuHeiHoi cucteMbl. Knaccuukanus HENMOABMKHBIX TOUEK Ha MIOCKOCcTH. OmpeneneHue TUNa
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HETOABIKHBIX TOYEK JUIsl CUCTeM n-ro mopsaka. HeoOxonumelil Hpu3HAaK acUMOTOTHYECKOH
YCTOMYMBOCTU JIMHEWHBIX cucteM (kpurepuit Paycca—['ypsuma). Ilonstue kauecTBeHHOM
SKBUBAJIEHTHOCTH cucteM. IIpobnmembl wuccienoBaHus HEIMHEHHBIX cucTeM. Teopema o
JuHeapu3zanuu. Meroauka JHMHeapus3auuu HeJluHeWHbIx cucteM. IIpumep Ilyankape. Ilonstue
npenenpHoro nukna. Tumel npenenbHbIX nMKIOB. Teopema Ilyankape. Meronuka omnpezneneHus
MIPEIeTIbHOTO IIUKJIA B MOJISIPHBIX KoopauHaTaX. [IoHATHE CTPYKTYpHOH YCTOWYMBOCTH KOJI€OaHUH.
Konebanus B Mojiensix B3aMMOAEHCTBHS OMOJIOTMYECKUX BUAOB 10 TUITY “XMITHUK—KEpTBa .

Mopnyasb 3. MeToabl Hcc/IeJ0BAaHUS HEJHWHEHHbIX NUHAMUYECKHX HH(OPMALMOHHBIX
CHCTEMAa Ha OCHOBe OM(ypKallMOHHOI0 AaHAJIM3A.

[lonarus Ooudypkanuu, Touku oudypkanuu. budypkanus tuna cemno—ysen. budypkanus
AnnponoBa—Xomngda. Mogens  "OproccensTop", Kak  NpUMEp  PEAKIMOHHOW  CXEMBI,
neMoHcTpupyromieit oudypkanuo AxapoHoBa—Xormda. IIpocTpaHcTBeHHas caMOOpraHU3aIus.
bugypkanus poxaeHus ABYMEpHOIO TOpa M3 NpeAeIbHOr0 ILUKIa B TpEXMEpHOM (pa3oBoM
MpOCTpaHCTBE. MeToAbl HCCleoBaHUS (U3UKO-XMMUYECKUX CHUCTEM C TOHM)KEHHEM HX
pa3MepHOCTHU: MapaMeTpbl MOPSAAKA U IPUHIMI IOAYNHEHUS; MeTol ceueHui [lyankape.

Monyas 4. luHaMH4YeCKHUil Xaoc.

[Tonsitie crpanHoro arrpakropa. CtpaHuslid artpakrop JlopeHua (cuenapuii oopazoBaHus).
Konebanusa B pexuMe CTpaHHOrO aTTPAKTOpa B PEAKTOpE € PELMKIOM B IPOLIECCE MOIY4EHUs
docdopHoii kucioTel. [Topsanok U Xxaoc B OAHOMEPHBIX O0TOOpakeHusx. [[uckpeTHas mMojenp ams
onucaHus nomyssiiuuu Oakrepuil. HemoaBukHbIe TOUYKM OJHOMEPHOIO OTOOpa)KEHUSI U METOJUKa
orpeneieHus] MX ycToWumBocTH. budypkauus ynsoenuss nepuona. Teopuss yHUBEpCaIbHOCTU
Oeiirendbayma. Crenapuid oOpa3oBaHMsI CTPaHHOTO aTTpakTopa B Mojaenu Péccnepa. Anroputm
yIpaBJIEHUS] Xa0COM C 0OpaTHOM MPOMOPLHMOHATIBHON CBA3BIO. AJITOPUTM YIPABIEHUS XaocoM 0e3
oOpaTHO#l mpomnopuuoHanbHOW cBsi3u. [lokazarenu JlsnmyHoBa. BimsiHue HeomnpenenéHHOCTH
HayaJIbHBIX YCJIOBUM HA IOBEJCHHUE JUHAMUYECKMX CUCTEM. MeToauKa onpenesIeHus II0Ka3aTesen
JlanynoBa. CBsi3b oka3zaresneil JIsmyHoBa ¢ TuIaMu aTTpakTOpOB.

4. O0beM yueOHOI JUCHUNJIMHBI

B
. B akanem. | B actpoH.
Bunsl yueOHoM paboTh 3a4ETHBIX
gacax gacax
eIMHUIIAX
OO0mas Tpy10eMKOCTh JMCHUILIUHBI 10 Y4eOHOMY 6 216 162
IJIaHY
AyIMTOpPHBbIE 3AHATHS: 0,88 32 24
Jlexmum (JIek) 0,44 16 12
[IpaxTrueckue 3ansatus (I113) 0,44 16 12
CamocrositesbHas padora (CP): 5.1 184 138
Pedepart / camocTosTenpHas mpakTudeckas pabota 2,0 72 54
CaMOoCTOSITENIbHOE U3YUYECHHUE PA3I€JIOB TUCIIUIIIIUHBI 3,1 111,8 83,85
KonTakTHas camocrosTenbHas paboTa 0,2 0,15
Bujx koHTposs: 3a4eT / IK3aMeH 3a4yeT

AHHOTanUA padoyeil NpPOrpaMMbl JUCHUIIMHBI
«MeToabl ouncTku ctounbix Boa» (b1.B.J1B.03.01)

1. eap AMCUHUIUIMHBI — TOJYYEHHUE CHUCTEMBI HAyYHBIX 3HAHMHA B 00JacCTH COBPEMEHHBIX
MeTOAaX, TEXHOJIOTUHM M O0OpYJOBAaHUS OYMCTKM CTOYHBIX BOJ IHMPOMBIIIICHHBIX HPEIIpUATHH
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raJIbBAHUYECKOT0, METAJUTYPrUuecKoro mpoduis, a Tak ke MevaTHBIX IUIAT 3JIEKTPOHHOM TEeXHUKH.
2. B pe3yabTaTe U3ydeHHs] AUCHUIIMHBI 00y4alOIMIics MO MPOrpaMMe MarucTpatypbl
JOJIKeH:
Oébnadams cnenyromumu npodeccuonanbubiMu (ITK) kommeTeHsIMHE:

- CHOCOOHOCTBIO UCTIOJB30BATh METOIbI MOJCITUPOBAHUS ¥ ONITUMU3AIH, CTAHAAPTU3ALIUN U
cepTUPUKAIMM ISl OLUEHKM W MPOTHO3ZUPOBAHMUS CBOMCTB MarepHajoB U 3(PPeKTUBHOCTU
TexHonorudeckux npoueccoB (I1K-2);

- CHOCOOHOCTBIO CaMOCTOSITENTFHO OCYILIECTBISIT COOp NaHHBIX, M3y4daTh, aHAJIH3UPOBATH U
00001maTh HAYYHO-TEXHHYECKYI0 HH(OpMANMIO MO TEMAaTHKE HCCIICIOBaHUS, pa3pabaThiBaTh U
UCTOJIb30BaTh TEXHUUYECKYIO JOKYMEHTalMIO B ipodeccruonanbHoil aestensHocTH (I[1K-5);

- TOTOBHOCTBIO HUCIOJIb30BATh 3HAHUSI OCHOBHBIX TMOJIOXKEHHUH MAaTEHTHOrO 3aKOHOAATENbCTBA
U aBTOpPCKOro nmpasa P®, HOpMaTUBHBIE JOKYMEHTHl [0 BOIPOCAM HHTEIUIEKTYaJIbHON
COOCTBEHHOCTH TIPH TOJITOTOBKE JJOKYMEHTOB K TATEHTOBaHHUIO U opopmitennto Hoy-xay (I1K-6);

- CIIOCOOHOCTh CaMOCTOSITEJIBHO —pa3pabaThiBaTh METOJbl M CPEACTBA aBTOMATHU3ALUU
MIPOIIECCOB MPOU3BOJICTBA, BHIOMPATh 00OPYIOBAHHE U OCHACTKY, METOJBI U MPHEMbI OpraHU3aINH
Tpyna, obecnieunBaronmx 3(GPEeKTUBHOE, TEXHUYECKH M IKOJOTHMYECKH OE30MacHOE MPOM3BOACTBO
(IIK-8);

- TOTOBHOCTh NPUMEHSTh WH)KEHEpHbIE 3HAHMSA AN pa3padOTKU M peaju3allii MPOEKTOB,
YIOBJIETBOPSIOUINX 3aJaHHBIM TpeOOBaHUSAM, B TOM 4HCJIE TpPeOOBAaHUSAM HSKOHOMHUYECKOU
3¢ (HEeKTUBHOCTH, TEXHUYECKON U 3KoJorudeckoit 6ezomacHoctu (I11K-12);

- CIIOCOOHOCTh ~ PACCUMUTHIBATH M KOHCTPYUPOBATb TEXHOJOIMYECKHE OCHACTKH U
UCTIONB30BaTh COBPEMEHHBIC MPUKIAJHBIE TPOTPaMMBI U KOMITBIOTEPHYIO TpaduKy, CETeBbIC
TexHojoruu u 6a3bl nanubix (I11K-15);

3namo:

- TEOPETUYECKHE OCHOBBI Ha KOTOPBHIX 0OAa3MPYIOTCSI COBPEMEHHbIE METOJ/bI OUMCTKH CTOYHBIX
BO/JI ((pU3UKO-XUMHUECKHE, STIEKTPOXUMHUYECKHE, MEMOpPAHHBIE);

- OCHOBHBIC TPUHIUIBI HAa KOTOPHIX OCHOBAaHBI METOJbI OYMCTKH CTOYHBIX BOJ OT HOHOB
TSDKENBIX M IBETHBIX METAJUIOB, a TAK K OPraHUYECKUX 3arps3HEHUil;

- OCHOBHBIE TIOJIXOIbI IPHUMEHSIEMbIEC TPH BHIOOPE METOJOB OYMCTKH CTOYHBIX BOJI PEATHHBIX
MIPOMBIIIUTCHHBIX TPEATIPUSTHIA;

— OCHOBHOE OOOpYIOBaHHE KOTOpOE MPUMEHSIETCS Ui pealu3allii COBPEMEHHBIX METOOB
OYUCTKH CTOYHBIX BO/I;

Ymemo:

- NPUMEHATH TMOJIyYeHHbIE 3HAHMS Ha MPaKTUKE MPH BHIOOpE METOJIOB OYMCTKU CTOYHBIX
BOJI POMBIIICHHBIX TPEAIPUATUN;

—  paIMOHAIBHO MOAXOJUTH K BEIOOPY METOJIOB OYMCTKH CTOYHBIX BOJI;

- TOTOBUTH 0OOCHOBAHUE 10 PALIMOHAIIEHOMY BOIOMOTPEOICHUIO;

- TOTOBUTH OOOCHOBAHUE MO PEKOHCTPYKIIMU OUHUCTHBIX COOPYKEHUH;

- BBIOMpAaTh Ha KOHKYPEHTHOW OCHOBE 0a30Boe OOOpYAOBaHHE IS BOJOOYUCTKH H
BOJIOTIOITOTOBKH;

—  pemiatb KOMIUIEKCHBIE JKOJIOTMUYECKHE TMpoOJeMbl TrajbBaHUYECKHUX IMPOU3BOJCTB,
IIPOM3BO/ICTBA MIEYATHBIX IUIAT 3JIEKTPOHHON TEXHUKHU U JIAKOKPACOYHBIX IPOU3BOCTB;

— BBIOUpATh TEXHOJOTUU MepepabOTKU ¥ KOHIIEHTPUPOBAHUS OCATKOB M TBEPBIX OTXOIOB.

Bnaoemw:

- uHopMalnmed 1O OCHOBHBIM METOJaM OYHCTKA CTOYHBIX BOJ[ TMPOMBIIIJIEHHBIX
NPEINPUITUH;

- HaBbIKAMU [0 pa3pabOTKe U ONTUMHU3ALUU CYIIECTBYIOUIUX CXE€M BOJIOOYUCTKHU
MPOMBINIICHHBIX MPEATNPUSATHIH;

— TEXHOJOTHSIMU  pereHepalid W O0E3BpekKHBAHUS  TEXHOJOTHMUECKUX  PacTBOPOB
raJIbBAHUYECKUX MPOU3BOJICTB, IPOU3BOCTBA MEYATHBIX IJIAT 3JIEKTPOHHON TEXHUKHU;
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METOAaMU pacyéra SKOHOMUYECKOH 3(P(PEeKTHBHOCTH 3KOHOMUYECKONW APPEKTUBHOCTH
MIPUMEHSEMBIX METOJIOB BOJIOOYHCTKH;

METOAAMU KOHTPOJISI 3arpsI3HSIOMINX BEIIECTB B CTOUHBIX BOJAX;

HaBBIKAMU  TOATOTOBKM TEXHMYECKMX 3aJaHMH HAa PEKOHCTPYKIMIO  OYMCTHBIX
COOPYKEHUI;

HaBbIKaMU aHaln3a 3((HEKTUBHOCTH pabOThl YCTAHOBOK IO OUYHCTKE BOJBI.

3. Kparkoe coaepkanue IUCHUNIHHBI:

[IpoOaembl 3K0I0rUU U pecypcocOepeskeHHs MIEKTPOXUMUYECKHUX MPOU3BOICTB.
OcHoBHbIE TPEOOBaHMS K COBPEMEHHOMY T'aJIbBAHMUECKOMY ITPOU3BOCTBY.
DKOJOTruYecKasi OacHOCTh FAJIbBAHUYECKOTO MPOU3BOICTBA.

OcHoBHbIE (UBUKO-XUMHUYECKHE METOAbl O0pabOoTKM U 00€3BPEKMBAHUS KUIAKUX
OTXOJIOB.

OcHoBHblE (UBUKO-XUMHYECKHE METOAbl OO0pabOTKM U OO0E3BpeKUBAHUS KHUIAKUX
OTXO/IOB

(oKHcIIeHne, BOCCTAaHOBIICHHUE).

DU3NKO-XUMHUYECKHUE METOIbI 00pabOTKH U 00€3BPEKUBAHUS JKUAKHX OTXO/I0B.
MeMOpaHHBIE METOJIBI 00PAOOTKH M 00€3BPEKUBAHUS KUIKHUX OTXOIOB.
JlononHuTenbHast “HGOpMAIHS 10 MEMOpPaHHBIM METOJIaM OYUCTKU MPUPOIHBIX U
CTOYHBIX BOJI.

JlononHuTeNbHAS UHPOPMALIUS MHUKPOQHIBTPALIHSL.

DIEKTPOXUMHUYECKUE METObI 00PaOOTKU U 00E3BPEKUBAHUS KHUIKUX OTXOJIOB.
DnekTpoxumuueckue. ['anpBaHOKOATy SIS

DnekTpodaoTarus.

JlononHuTeNbHAS MHPOPMALKSA N0 MHTEHCHU(HUKAIMKA M TOBBIIICHUIO 3(PPEKTHBHOCTH
MPOLIECCOB OYMCTKH CTOYHBIX BOJ.

OCHOBHbBIE ~ COCTABIISIIONIME OPraHHU3AlMd  COBPEMEHHOIO TrajlbBaHOXUMHUYECKOTO
MIPOU3BOJICTBA I OUUCTHBIX COOPYKEHHIA.

O6opynoBaHue ISl OYMCTHBIX COOPYKEHH (JTMHUK 0OpaOOTKHU CTOKOB).

YTunuzauus TBEPABIX METAJUTYPrUUE€CKUX OTXOJI0B.

O06e3BpexuBaHUE.

[lepepaboTka.

DKooruyeckue mpoodaemMbpl MPOU3BO/ICTBA MEUATHBIX TUIAT HJIEKTPOHHON TEXHUKH.
DKosornyeckoe 00ecrneyeHrne OKpacoYHbIX padoT.

Pecypcocbepexenue.

ParmonansHoe BOIOMOTpeOIeHHE B TalTbBAHOTEXHUKE.

CopO1roHHbBIE TEXHOJIOTUH OYUCTKU CTOYHBIX BOJI.

Perenepanust 1 006€3BpeKMBAHUE TEXHOJIOTMUECKUX PACTBOPOB (TaJbBAHOTEXHUKA).
Perenepanus 1 006e3BpeKUBaHNE TEXHOJIOTMYECKHX PACTBOPOB (TI€YaTHBIE ILIATHI).

4. O0beM yueOHOH TUCHUIIMHBI.

B
. B B
Bugsl yaeOHoI paboThI 3a4€THBIX
aKkaJeM. | acTpPOHOM.
eAMHuLA
< qacax qacax
O0masi Tpya10eMKOCTh JMCHMILUIMHBI 1O Y4eOHOMY 4 144 108
IIAHY
AyauTOpHBIE 3aHATHS: 0,72 26 19,5
Jlexkuuu (Jlek) 0,22 8 6
ITpakTueckue 3ansatus (113) 0,5 18 13,5
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Jlaboparopus - - -
CamocrositenbHas padora (CP): 3,27 118 61,5
Kypcogas pabora - - -
KoHTtakTHasi caMocTosTeNbHas paboTa 0,2 0,15
CamMoCTOsITeIbHOE U3YUYECHHE PAa3]IeJIOB TUCIIUILIIMHBI 3,27 117,8 88,35
Bua koHTpOJISi: 3a4eT / IK3aMeH 3a4eT ¢ OLEHKOH

AHHOTanus padoyeil MPOrpaMMbl IMCHUTITHHBI
«DyHKIHOHAJIbHBIE 3alMTHbIEe MaTepuaabDy (b1.B./[B.3.2)

1 Heanb Kypea - co3laHue y CTYICHTOB HEOOXOAMMOW TEOpeTHYecKoil 0aszbl B 00JacTH
XapaKTEPUCTUK BHICOKOTEMIIEPATYPHBIX MOKPBHITUH U OCHOBHBIX METOJIOB UX MOJYUCHHUSI, U3YUCHHE
(U3UKO-XUMHUYECKUX MPUHITUIIOB OCAX/ICHUS TOKPBITHI U3 ra30BOil (a3bl.

2 B pe3yJibTaTe U3y4YeHHs TUCHUILIMHBI 00y4aIOIIUICS 110 MPOrpaMMe MarucTpaTyphbl
JMOJIKeH:

OO6agaTh CIeAYIOIMME MPOQPECCUOHATHFHBIMU KOMIICTCHITHSIMH

- CIOCOOHOCTBIO MCIOJIB30BATh METO/IbI MOJEIIMPOBAHKS M ONITUMU3ALMH, CTAHAAPTU3ALINU U
cepTUPUKAIIMM A7l OLUEHKM W TPOTHO3HPOBAHMS CBOWCTB MarTepuajoB U 3ddekTuBHOCTH
TexHosiorndeckux npouecco (I1K-2);

- CIOCOOHOCTBIO CaMOCTOSITETTFHO OCYIIECTBISTH COOp NAaHHBIX, U3y4aTh, aHATU3UPOBATH U
00001aTh HAYYHO-TEXHUUYECKYI0 HH(POpPMAIUIO M0 TEeMAaTHKE HWCCJICIOBaHUS, pa3paldaThiBaTh M
UCTIONB30BaTh TEXHUUECKYIO IOKYMEHTAIHIO B ipodeccronanbroi aestenbaoctu (I1K-5);

- TOTOBHOCTBIO MCIOJIb30BaTh 3HAHUSI OCHOBHBIX MOJIOKEHUI MATEHTHOI'O 3aKOHO/ATEIbCTBA
U aBTOpPCKOro nmpasa P®, HOpMaTuUBHBIE JOKYMEHTHl [0 BONPOCAM MHTEIUICKTYaJIbHON
COOCTBEHHOCTH MPH MOJATOTOBKE JOKYMEHTOB K MATEHTOBAHUIO U opopmiieHuto Hoy-xay (I1K-6);

- CIOCOOHOCTh CaMOCTOSATEIBHO pa3padaTbiBaTh METOABbl M CPEICTBA aBTOMATHU3ALMU
MPOLIECCOB MPOMU3BOICTBA, BHIOMPATh 00OPYIOBAHHWE M OCHACTKY, METOJBI M MPHEMBI OpraHU3aINN
TpyAa, obecrieunBaronMx 3PGEKTUBHOE, TEXHUUECKH U IKOJOTHMUYECKH Oe30MacHOe MPOM3BOJICTBO
(TTK-8);

— TOTOBHOCTh TPUMEHSTh WH)KEHEPHBIC 3HAHUS AJS Pa3padOTKU M pealH3allid MPOEKTOB,
YIIOBJIETBOPSIOUINX 3aJaHHBIM TpeOOBaHUSAM, B TOM 4YHCIE TpeOOBAaHUSAM HSKOHOMHUYECKOM
3¢ PEKTUBHOCTH, TEXHUYECKOH 1 dkooruuecko 6e3omacuoctu (I1K-12);

- CIIOCOOHOCTh ~ PACCUHTHIBATHP M  KOHCTPYHPOBATh TEXHOJOTMYECKHE OCHACTKH U
UCTIONIB30BAaTh COBPEMEHHBIC MPHKIAJHBIE MPOTPaMMbl M KOMIIBIOTEPHYIO TpaduKy, CETeBbIC
TexHoJoruu 1 6a3bl faHHbIX ([1K-15).

B pesynbraTe n3yueHus AMCUUILINHBI CTYIEHT JTO0JKEH:

3namo:

- CIOCOOBI OCAXKICHUS METAJUTMYECKUX, KEPAMHUECKUX, KOMITO3UIIMOHHBIX U aMOP(HBIX TOKPBHITUN
U METOJIbl UX MOJIYYCHUS;

- 0COOEHHOCTHU CTPYKTYpPBI ra30(a3HbIX MOKPBITHH, TEKCTYPY 3apPOXKACHUS U POCTA CIIOEB;

- BOBMOXHOCTH ()OPMUPOBAHUS U CBOMCTBA HAHOCTPYKTYD;

- ocoberHoctu xumuyecknx cBorcTB PVD u CVD mneHok, XumMudeckue MeXaHU3MBbI JIeTpalaliii.

Ymemu:

- OIpenensiTh Ha OCHOBE JKCIEPUMEHTAJbHBIX HCCIEJOBAHUNA  XapaKTEpUCTUKU
(GYHKIIMOHATBHBIX TIOKPBITU;

- TMPUMEHATH TMOJYYEHHYI0O HHGOPMAIUIO NJis pPelIeHUs] KOHKPETHBIX TEXHOJIOTHYECKHUX
3a/1a4.

Braoemy:

- COBPEMEHHBIMM TEHACHIUSMU pA3BUTUS MATEPUATIOBEACHUS U CO3J1aHMUSI HOBBIX
MMOKOJICHUH TIEPCTIEKTUBHBIX MaTEPHUAJIOB;

- METOJOM HENPEPHIBHOTO HJICHTUPOBAHHUSA, KAK HMHCTPYMEHTOM OIpEIeIeHUs
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(bU3UKO-MEXaHUYECKUX CBOMCTB IUJICHOK M TMOKPBITHH (Moaynb FHOHra, KOHTakTHasi TBEPIOCTb,
aare3usi, BHyTpEHHHUE HAIIPSHKEHUS ).

3. KpaTkoe cogep:xanue pa3iesioB JUCUUIIIMHBI:

1. Beenenue. OOmasi xapaKTepUCTHKA BBICOKOTEMIIEPATYPHBIX IOKPBITUH U OCHOBHBIE
METObI UX TOJYYEHHUS.

OOmrast XxapakTepUCTHKA METAJUIMYECKUX, KEPAMUYECKHX, KOMIIO3UIIMOHHBIX U aMOP(HBIX
MOKPBITUM U METONOB MX MoiydeHus. dusnueckoe ocakaeHHe W3 razoBoil (as3bl (HUcmapeHue,
pacnblI€HHE, HOHHOE OCAKIACHME M MOHHASI MMIUIAHTALUs). XUMUYECKOE OCaXJICHUE U3 ra30BOU
da3bl (anmapatypa, tumbl peaktopoB CVD, ocHoBbl TexHonorun CVD, npumeHeHHE IUIa3Mbl U
nazepoB B TexHonoruun CVD). Jludpdysuonnoe nacwimenue. lllnukeprsiii MeTon. 3071b-reib
texHousorus. JlazepHas texHosorus. I'a3orepMuyeckoe HambUICHUE MOKPHITUH. JleTOHAlMOHHOE U
BBICOKOCKOPOCTHOE HambUieHHe. HarumaBka u  nud¢dy3woHHass cBapka. OJIEKTPOIYroBoe H
3JEKTPOUCKPOBOE HAHECEHHE MMOKPBITHIA.

2. OU3UKO-XUMHUYECKHE TPUHIIAITBI OCAKICHHS MOKPHITUI U3 Ta30BOU (ha3bl.

Tepmoaunamuka ra3zodaszHbix mporeccoB. Juddy3suoHnHas U XUMHYECKas KHHETHKA.
[Mpoueccer mepeHoca B ra3oBoil cmecu. HekonBextuBHas nuddysus, ypaBHenue Credana-
MakcBeita. BelHyXi€HHas U €CTECTBEHHAsI KOHBEKLMA. MeXaHU3Mbl TOMOT€HHOM M T€T€pOTreHHON
Hykieanuu. Monenun ®onbmepa, Koccensi, Ctpanckoro-KaumeBa. [IpuHIum opueHTAIMOHHOTO
cootBeTcTBUs JlaHkoBa. Teopum pocra IIeHOK. JIMHamMMKa 53JEMEHTAPHBIX IIPOLECCOB HA
MOBepXHOCTU. Teopus nepexoqHoro coctosiHus. CTaTnyeckue CBOMCTBA aICOPOMPOBAHHBIX CIIOEB.
Teopuss ckopocTedl  3I€MEHTAPHBIX  (U3UKO-XMMHUYECKUMX IPOLIECCOB HA  IMOBEPXHOCTH
(MOHOMOJEKYJISIpHAsT aACcOpOIMs W JAecopOIus, IUCCONMATHBHAS ancopOums, mexanusm Wnu-
Pununa, mexanusm JIharmropa-XunmensByaa). [loBepxnoctHas quddysus.

3. ®u3uko-xuMuyeckue u mexanuueckue csorictsa PVD u CVD nokpeiTuid.

OcoOeHHOCTH CTPYKTYpHI T'a30(ha3HbIX MOKPHITHHA. TekcTypa 3apokIeHHs U POCTa CIOEB.
MeTtoapl ompeneneHus BHYTpeHHMX HampsbkeHud u anresun B PVD u CVD  mnoxpbITusiX.
Bo3moxkHOCTH (hOpMUPOBaHUS U CBOMCTBA HAHOCTPYKTYP. MeTo HeNpepbIBHOTO WACHTUPOBAHUS,
KaK MHCTPYMEHT oIpeneieHus (U3MKO-MEXaHMUYECKHX CBOMCTB IUIEHOK U TMOKPBITUH (MOIYINb
Onra, koHTakTHast TBEPJOCTh, aAre3us, BHYTPEHHHE HaIpsDKEHUs). Bpemsi-3aBucuMble CBOWCTBA
IUICHOK (TOJ3y4ecTh, KBA3WYyNpyroe IMOCIeNeCTBIE, KOHTAKTHas yCTajJocTh). MexaHU3MBbI
nedopMaruu.

Ocob6ennoctn xumudeckux cBoMcTB PVD m CVD mnenok. XuMHYECKHE MEXaHU3MBI
nerpaganuy. OKUCIEHUE U BBICOKOTEMIIEpAaTypHasi KOppO3usl.

O6nactu npumenenus PVD u CVD nporieccos.

4. O0beM y4eOHOMH TMCUMILIUHBI.

B 3aueTHEIX B akagewm. B actpon

Bupsl yaeOHoI paboThI eMHMIIAX qacax yacax
O0masi Tpy10eMKOCTb JUCUMILIUHBI 110 4 144 108
y4eOHOMY IJIaHy
AyIMTOpHBbIE 3aHATHS: 0,75 26 19,5
Jlexumn (Jlek) 0,25 8 6
[TpakTHyecKkue 3aHsATUS 0,5 18 13,5
CamocrositesbHas padora (CP): 3,27 118 88,5
KoHTakTHasi caMoCTosTENIbHAs paboTa 0,2 0,15
CaMOCTOSITeNIbHOE U3YUYCHHE Pa3/IeliOB 2,27 81,8 61,35
JIACTIUTITUHBI
Pedepar 1,0 36 27
Buja KoOHTpOJISI: 3a4eT ¢ OLEHKOM
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AHHOTAnUA padoyeil MporpamMMbl JUCHMILIHHbBI
«Opranu3anus M ynpasJjieHue HHHOBALIMOHHOM AeATeJbHOCTHIO npeanpusaTus HI'XK»
(b1.B./1B.03.03)

1. Heap AMCUMIVIMHBI — TIOJY4YeHHE CHUCTEMbl HAy4YHBIX 3HAHUIl B 00JIACTHM OpraHU3aluu
MPOIIECCOB TUIAHUPOBAHUS U YMPABICHUS KOHKYPEHTOCIIOCOOHOCTHI0 XUMUYECKUX MPOU3BOJICTB C
UCIOJIb30BAaHUEM MHCTPYMEHTOB 3((HEKTUBHOTO YIpPABICHUS M MPUMEHEHHEM METOA0JOTHH
OLICHKM U aHaJlu3a OCHOBHBIX PUCKOB IMPU BHEAPEHUM MWHHOBAIIMOHHBIX TEXHOJOTUM B CHUCTEME
HAI[MOHAJIbHOW JKOHOMUKM Ha 0a3e 3HAaHUH SKOHOMHYECKMX 3aKOHOMEpPHOCTEH M YMEHH
oOyJaromuxcsl HCIOJIb30BaTh JIKOHOMHUYECKHE pacdyeTbl B HAydyHOW U MPOQeCcCHOHATBHOM
JeSITEIbHOCTH.

2. B pe3yabTaTe u3y4yeHUs: TUCHUILINHBI 00y4aloluiicsi Mo NporpaMMe MarucTpaTypbl
JOJIKeH:

Oébnaoams cnenyrormmmu o0mekynbTypHbIMUA (OK), obmenpodeccronanpapivu (OIIK) u
npodeccuonanbubiME (I1K) koMmeTeHIusIMuU

— OBITh CITIOCOOHBIM HCII0JIB30BATh METO/Ibl MOJIETUPOBAHUS U ONITUMU3ALIMH, CTAHAAPTU3ALINN U
cepTUPUKAIMKU s OLEHKM M NPOTHO3MPOBAHUS CBOWCTB MaTepuanoB M 3(PGPEKTUBHOCTH
TexHojoruueckux npoueccos (I1K-2);

— CHOCOOHOCTh CaMOCTOSITEJIBHO OCYIIECTBIATh COOp AAaHHBIX, M3y4yaTb, aHAJIW3UPOBATh U
000011aTh HAYYHO-TEXHUYECKYI0 HMH(POpMAIMI0 1O TEMaTHKE HCCIIEIOBaHUs, pa3padarbiBaTh U
HCIOJIb30BaTh TEXHUYECKYIO JOKYMEHTAIUIO B IpodeccuonanbHoit nesreabaoctu (11K-5);

— TOTOBHOCTb HCIIOJIb30BaTh 3HAHUS OCHOBHBIX IOJIOKEHUH MATEHTHOTO 3aKOHOJATENIbCTBA U
aBTOpckoro mpaBa P®, HoOpMaTHUBHBIE JOKYMEHTHl IO BONPOCAM HHTEJIEKTYalIbHOM
COOCTBEHHOCTH IPH MOATOTOBKE JOKYMEHTOB K MaTeHTOBaHUIO U oopmiieHuto Hoy-xay (I1K-6);

— OBITh CIIOCOOHBIM CaMOCTOSATENBHO pa3padaTbiBaTh METOABl M CPEJICTBA AaBTOMATH3AIUH
MIPOLIECCOB MPOU3BOJICTBA, BBIOUPATh 000PYI0BaHUE U OCHACTKY, METOJIbI U MPUEMBI OpraHU3ALUH
Tpyaa, obecnieunBaromux 3(GpPeKTUBHOE, TEXHUYECKH U HKOJIOTHYECKH 0€30MacHOe MPOU3BOJICTBO
(IIK-8);

— TOTOBHOCTh NPHUMEHSTh HH)KEHEpHBbIE 3HAHMSA JUIs pa3pabOTKU W peaau3alMy IMPOEKTOB,
YIOBJIETBOPSIONINX 3aJaHHBIM TpeOOBaHUAM, B TOM 4HCIE TPEOOBAHUAM HKOHOMHUYECKOU
3¢ (HEeKTHBHOCTH, TEXHUUECKON U 3Kkonorudeckon 6e3omacuoctu (ITK-12);

— CIIOCOOHOCTh PACCUUTHIBATH U KOHCTPYHPOBATH TEXHOJIOTMUYECKHE OCHACTKH M HCIIOJIb30BATh
COBpPEMEHHBIE TPUKJIAIHBIE POTPAMMBI M KOMITBIOTEPHYIO IpapUKy, ceTeBbIe TEXHOJIOTHU U 0a3bl
nauubix (ITK-15).

3namo:
— METOJBl TEXHUKO-DKOHOMHUYECKHX WCCICOBAaHUA M HOPMATHPOBAHHOTO TPOEKTUPOBAHUS
MHHOBAIIMOHHBIX MPOIYKTOB;
— crienuUKy ¥ 0COOEHHOCTH HAYKOEMKOU MPOAYKIIMHA B COOTBETCTBYIOIICH OTPACIIH;
— HCTOYHHKM (DUHAHCHUPOBAHUS WHBECTUIIMOHHBIX IPOEKTOB M  OCHOBHBIE METOJbI OILIEHKH
3¢ (HEeKTHBHOCTH HHBECTULININ

Ymemes:
— OIIeHMBaTh Y(H(HEKTUBHOCTD MPOU3BOJICTBA M KOHKYPEHTHOCTh TEXHHUKH,
— MPOBOJIUTH TEXHUKO-?KOHOMHYECKHE UCCIIEC0BAHUS IPOSKTHBIX PEIICHHH,
— MPOTHO3UPOBATH U TUIAHUPOBATh A(PHEKTUBHOCTH Pa3BUTHS IPOM3BOJICTBA M KOHKYPSHTHOCTh TEXHUKH

Braoems:
— METOJIaMH CHUCTEMHOTO aHajiu3a M MPOCTPAaHCTBEHHO-BPEMEHHON ONTHUMHU3ALMKA MaTEepUATbHBIX,
(GbuHAHCOBBIX, U UH(OPMAIIMOHHBIX HA BCEX CTAUSAX KU3HEHHOTO IMKJIA HAYKOEMKOU MPOAYKIIUH;
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— HaBbIKaMM IMIPOBCACHUA c6opa " aHaJIn3a KOHKPCTHBLIX OPraHU3allMOHHO-DKOHOMUYCCKHUX TaHHBIX
Ha OCHOBC COBPCMCHHLIX MCTOA0OB MOACIIMPOBAHNA U MIPUHATHA pemeHHﬁ.

3. Kparkoe conepxxanue 1M CHUNLIHHBI:

NHHOBanuM W mNpeANpHHUMATENbCTBO: VHHOBaTHKa Kak Hay4dHas COCTABIISIOLIAS
WHHOBALlMOHHOTO MEHEI)KMEHTA. THUNOJIOTMM HOBOBBEICHUI. XapaKTEPUCTHKA HWHHOBALIMOHHOM
NeATEeIbHOCTH. BHUibl HHHOBAIIMIT 1 MHHOBALIMOHHOM JEATEIbHOCTH. TEeXHOIOTUUECKHUE MPEAEIbl U
Pa3phIBbI, KAK BOSHUKAIOT TEXHOJIOTHYECKHE pa3pbIBbl. [IOHATHS MHHOBAIIMOHHOMN CTPAaTETUH, LEJb
pa3paboTKy MHHOBAIIMOHHOW cTpaTeruu. PaccMoTpeHue ypoBHEH, Ha KOTOPBIX pa3padaTbiBaloTCA
WHHOBALIMOHHBIE CTPATETUH.

DOYHKINOHAJIBHBIN AHAJM3 NPEeANPHHUMATENbCKONH IeSITeJJbHOCTH OTanbl pa3BUTHUS
MpeANPUHUMATENIbCTBA, MECTO HWHHOBAllMA B  MpEeANpUHUMATEIBCKOM Tmporecce. Pomb
MpeaNpUHUMATENICTBA B IKOHOMUYECKOM pa3BUTHH. Mcropuyeckas (opMa BO3HHUKHOBEHHS.
Crparerndyeckue W (PYHKIMOHAIBHBIC OpWEHTAIMK. MOTUBAIMOHHAS TOCIEIOBATEIBLHOCTb.
Macmitab nestenbHOCTH. DyHKIHMOHAIbHAS CTPYKTypa MPeANpPUHUMATENBCKOrO —Ipolecca.
HccnenoBanusi NpeANPUHUMATENECKOTO Tpolecca C TO3MIUH  (DYHKIIMOHAJIBHOTO IOAXOJa.
YcnoBus 3¢ heKTUBHOTO (GYHKIIMOHUPOBAHUS CBOOOHOTO MpPEeANPUHUMATENBCTBA.
OpraHu3alliOHHO-3KOHOMUYECKHe (aKTOpbl 00pa3oBaHUs MPEANPUHUMATENbCKON MPUOBUIH.
[IpeanpuHUMATENBCTBO U HAYYHO-TEXHUUECKOE PA3BUTHE.

Hayuynoe o0ocHOBaHHMe WHHOBAIMOHHBIX PpelleHUl B MNpPeINPUHUMATEILCKOM
AeATebHOCTH VICTOUHMKM WHHOBAIIMOHHBIX HJEeH. TEXHOJOTMH IIeJIEHANPaBIEHHOIO IOHMCKa
HOBIIIECTB, CIIOCOOHBIX CTaTh HWHHOBAIUSAMU. OOBEKTHBHBIE 3aKOHOMEPHOCTH, OIPEICIISIONINe
pe3ynbTaThl OCYLIECTBICHHUS MpeAupUHUMAaTeNnbckux wuaed. Ilpouecc pa3BUTHA  yCIOBHOTO
aprepakta. OCOOEHHOCTH HAy4YHO-TEXHHYECKOTO pPa3BUTUS COBPEMEHHOIO MHpa U  POJb
npeAnpUHUMATENsT B 3TOM Ipoliecce. MeToabl MOCTPOEHUS TEXHOJIOTMI KOHIENTYalbHOTO
000CHOBaHHUS HOBBIX MPEINPUHUMATEIBCKUAX UIACH

dakTopsl reHepamnumn HOBOBBe/ICHU HA  XMMH4YeCKOM NnpeanpusATHH:
BocnpunmMuuBocTh K HOBIIECTBaM.  Buasl  MHHOBaUMiA  —  HEHTPAIM30BAHHBIE U
JeLEHTpaln30BaHHble. BUibl BHYTPEHHUX HMHHOBAIIMOHHBIX CHUCTEM — JKE€CTKas WHHOBAI[MOHHAS
CTPYKTypa, MsTKas WHHOBAIIMOHHAS CTpPYyKTypa. @DaxkTopsl, oOnpeaesnsionme BO3MOXKHOCTD
BHEJIPEHUS HOBILIECTB B MPEANPUHUMATEIBCKON CTPYKTYpPE — BHEIIHUE U BHYTpeHHUE. OTHOIICHHE
PYKOBOJICTBA KOMITAHMHM K HOBIIECTBaM. Hamnyme HSKOHOMHUYECKOW 3aWHTEPECOBAHHOCTH
MOJIpa3/IeICHU ¥ OTAENbHBIX pa0OTHUKOB. [[pUHIIUIT 3aBHCUMOCTH OT pe3yibTaTa

Opranusannsi HHHOBALUMOHHOM [eAATEJBHOCTH: TEXHUKO-3KOHOMHYECKHI aHalIu3
HayKOEMKOI'0 TIPOM3BOJCTBA: €T0 LEJb, 3a7a4l U coAepkaHue. MeToabl TEXHUKO-3KOHOMUYECKOTO
aHanu3a. @opmel OpraHu3alii HHHOBALIMOHHOM NI€STENBHOCTH — MaTPUYHBIE CTPYKTYpPBI, HAyYHO-
TEXHUYECKUE MOJPA3IACICHUS, CAMOCTOSTEIbHbIE HAYYHO-TEXHUYECKHE OpPraHU3allii, BHYTPECHHUE
BEHUYphl. DPGEKTUBHbIE OPraHU3AIlIOHHBIE MEXAaHU3MBI — CO3/aHHE, MOTJIOLICHHE, PHIHOYHAS
WHHOBAIIMOHHAs WMHTerpamnus, BbineneHue. OOecreueHNe KOHKYPEHTHOCTH IIPOU3BOJICTBA:
ONpeJIeJICHUEe UHTETPaIbHbIX NOKa3zaTeseld npoaykunu. OneHKa TEXHUKO-3KOHOMUYECKOTO YPOBHS
¥ KOHKYPEHTHOCTH nponykiuu. Onenka 3pQexTuBHOCTH pa3BUTHS TPOU3BOAcTBA. ComocTaBieHne
NEATEIbHOCTH  NPEANpPUITHI-KOHKYpeHTOB.  HopMmupoBaHue  KOHKypeHTHOCTH.  OCHOBBI
HOPMAaTHUBHOTO IPOESKTHUPOBAHUS.

®opMHpPOBAHME MHHOBALMOHHBIX CTPAaTeruii mpeanpusTuii: MHHOBAIMOHHBIE 1AW U
3aJaud. — TEXHOJOIMYEeCKOe 3aMelleHue, (QYHKIHMOHAIbHOE 3amelneHue. JleTepMHHAHTHI
MHHOBAllUOHHOTO PAa3BUTHUS — HAYYHO-TEXHUYECKHM MOTEHLMAJ, HAYYHO-TEXHUYECKUN KaJpPOBBIM
MOTEHIMAN, OMNBITHO-IKCTIEPUMEHTAJIbHBIE MOIIHOCTH NPEANPUATHS, HaIWYUE 3aKOHUCHHBIX
HUOKP, mnarentoB u munen3uid. Crparerud TpyNHoOBBIX TPOU3BOJICTBEHHO-YKOHOMUYECKUX
cucreMm. Tumosiorust crpareruii — crtparerust nposeneHuss HUOKP u crpaterun BHenpeHus u
amantauud HoBoBBeneHuil. [loprdens WHHOBAIMOHHOBIX CTpaTerwii. OKOHOMHYECKHE U
cTparernueckue acnektsl ynpasieHuss HUOKP
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CTpareruu Hay4YHO-TeXHMYECKOH [efITeJIbHOCTHM — CTpaTeruss TEeHEpUpOBaHUS
TEXHOJOTUYECKMX  Pa3phIBOB,  cTpaTeruss  (yHIAaMEHTAJIBHOTO  JOIOJIHEHUS,  CTpaTerHs
(GyHIaMEHTAIbHOTO BHEJPEHUsI, CTpaTervs OTYYXIEHHUS HOBIIECTB, CTpPaTEruss COBMECTHOTO
BHEJIPEHUs, CTpaTerus BHYTPEHHETO 3aBEpILICHHUS, CTPATErusi MaylbIX KOHTPAKTOB, CTpAaTETUs
yyactud. Cs3b 3arpar Ha HUMOKP u pe3ynbTaTtoB 3KOHOMHUYECKOW JESITEIBHOCTH KOPIIOpAIIUid.
DBoronus NOAX0A0B K opranu3auuu u ynpasienuto HUOKP.

HNuBecTHIIMOHHBINI ) MHHOBAIIMOHHBINA aHaJIn3: OrneHka ¢ pexTuBHOCTH
WHHOBAIIMOHHOW  JeATenbHOCTH. OmnpenencHuss W TPUHLOUINBL  OUEHKA  3(PPEKTUBHOCTH.
OcoOenHoctu OneHKU A()(PEKTUBHOCTH MHBECTULUMN W MHHOBAIUil. VICTOYHMKH SKOHOMHYECKOM
s dexTruBHOCTH MHHOBaNMNA. CTaTUCTUYCCKUE W JUHAMHYECKHE METOJBI OICHKH 3()eKTUBHOCTH
MHBECTUIIMI M HMHHOBAMU. ODTamnbl MHHOBAIMOHHOTO aHanu3a. lIoHsATHE O JUCKOHTHPOBaHUW,
KOA(p(UIIMEHTBI JTUCKOHTUPOBaHUS. [IpUHIMIBI ONEHKM HMHBECTUIMOHHBIX NPOEKTOB. OlleHKa
nnuBectuluil. [lokazarenu oueHku MHBecTULMNA. YHcTas coBpeMeHHasi cTouMOCcTh. DopMHupoBaHUe
JIEHEKHOTO TTOTOKA MHBECTUIIMOHHOTO MpoekTa. MeTonuku pacuetoB. [Ipumepsl pemienus 3aaad.

IIpuHUMNBI ONEHKM WMHBECTHIHOHHBIX NPOEeKTOB: OIEHKA JACHEXHBIX I[OTOKOB.
PeneBantHOCTh JE€HEXHBIX TMMOTOKOB. CropaBe/yivBasi OLIGHKAa aKTUBOB. KOMIUIEKCHOCTD,
CUCTEeMHOCTh, Bepu]HKausi. YUeT prucka npu oleHke 3(GPexTUBHOCTH WHHOBAIMA. B3aumMocBs3b
WHHOBAIIMOHHBIX ¥ WHBECTUIIMOHHBIX MPOIIECCOB. [I[pUHIINIIBI OIEHKH MHBECTUIIMOHHBIX TTPOEKTOB,
COCTaB MOKa3aTeNel OIIEHKU U METO/bI X pacyera.

Ounenka unBecTunmii: [lokazarenn oueHKH HMHBECTHIMH. YucTass KOHEYHAs CTOMMOCTb.
UYucras COBpeMEHHAasi CTOMMOCTh. PeHTa0enbHOCTh MHBECTULIMN. byxrantepckas HoOpMa MpUOBLIH.
Buytpennsis Hopma noxonnoctu. DopmupoBaHue JIEHEKHOTO MOTOKAa MHBECTUIIMOHHOTO MPOEKTA.
VY4er mporeHToB 3a KpeauT. [leHexkHble MOTOKH i (PMHAHCOBOTO OOOCHOBAaHMS BO3MOXKHOCTEH
peanu3auny NpoeKTa.

JKoHOMHYECKHe (YHKIMH BEHYYPHOro kamutajia: Pasznuunble (OpMBI PHUCKOB B
MPOIIECCE OCYIIECTBICHUS MPEANPUHNUMATEIILCKUX WHHOBAIIMOHHBIX MPOEKTOB. PHCKU ommOoOK Ha
CTaud HAYYHOTO OOOCHOBaHMS MpOeKTa. PUCKH, CBA3aHHBIE C MPOJBIKEHHEM HOBOTO BHJIA
MPOAYKIIMM WJIM YCJIYT Ha PBIHOK. PHCKHM, BO3HHKAWOIIME B PE3YJIbTAaTe TOSBICHHS
KOHKYPUPYIOIIUX HIeH U pa3paboTok. Pucku omumOOK Ha CTaAuM TEXHUYECKOW peanu3aluu
mpoekTa. PHCKM OT wW3MeHeHHsI OOmIe SKOHOMHYECKOW CHUTyanuu. PHCKH, BO3HUKAIOIINE B
pe3ynbTaTe OMMOOK MEHEIKMEHTa. DKOJOTHYeckrue pucku. [Ipoune pucku, B TOM YHCIE ILIOXO
MIPOTHO3UPYEMBIE.

OcHOBHBIE O0CO0CHHOCTM PHCKOBOIO HWHBECTHPOBaHUsI: DBeHUypHBII MeXaHU3M
oOecrieueHUss MHHOBAIMH W €ro POJb B COBPEMEHHOW PBHIHOYHON SKOHOMHUKE. OpraHu3anus
rpoliiecca BEHUYpPHOI'0 MHBECTHPOBAHHUS, XapAKTEPHbIE OTIMYMSI BEHUYPHOIO MHBECTHPOBAHUS OT
TPaAULIMOHHBIX (POPM KPEeIUTOBAHMS MPEANPUHUMATEIBCKUX MPOEKTOB. VICTOYHHKH BEHUYPHOTO
kanurana. ['ocynapcTBeHHOE peryaupoBaHre BEHIYPHOTO OU3Heca.

OcCHOBHBIE MOAXOAbI K CHUKEHMI0 MHBECTMLHMOHHBIX PpHUcKOB : [lpuopurersl
BEHUYPHOTO HMHBECTUpPOBaHUA. VIHBECTUIIMOHHOE COIJIAIIEHHE, €ro OCHOBHBIE KPUTEPHUHU.
CHmXeHHe PUCKOB B TpOIlecCe BbHIOOpa OPraHM3allMOHHBIX (OPM OCYILIECTBICHHS BEHUYPHOTO
uHBecTupoBaHus. [Ipsmoe wuHBecTupoBaHue. JluBepcudukamusi CpeACTB HWHBECTOpPA MEKIY
npoektamMu. COBMeCTHOE MHBECTHPOBAHHE MPEIIPUHUMATEIbCKUX MpoekToB. Opranuszanus Gonaa
BEHUypHOro Kanuraia. CHIKEHHE PUCKOB B Ipoliecce 0TOOpa MpeANpPUHUMATEIBCKUX MPOEKTOB.
busHec-ian U ero OCHOBHBIE pa3nenbl. VICTOUHMKM BEHUYpPHOrO KamuTala - FOCyJapCTBEHHOE
peryianupoBaHue BEHYYpHOTO OM3HEeca — KOCBEHHBIE METOAY, MPSIMbIE METO/IBI.

BaskHeililne NoHsiTHE M METObI OLICHKH PUCKOBBIX HHBECTULIHI:

Pa3paboTka MHBECTHIIMOHHOTO COTJameHus. XOJIUHTOBBIN mepuoa. Meroauka pacyeTa
peHTa0ETbHOCTH PHUCKOBBIX KaNHUTAIOBIOXKEHHH. Pa3bop mpumepoB pacyera peHTaOEeIbHOCTH
PUCKOBBIX KaIMTAJIOBIOKEHUN. MeTonrka pacueTa HOpMbI puObUTH. Pa3bop mpumMepoB pacueTa
HOPMBI IPUOBLIH.

OcHOBHbIE TIOHATHS TEOPUM MW MeTOAbl TEXHOJOIMYeCKOro IMPOrHO3HUPOBAHUSA
Pa3BUTHUS TEXHOJIOTHH: DBOJIIONUSA MOJIXO0I0B K IPOTHO3UPOBAHUIO TEXHOJIOTHUYECKOTO Pa3BUTHSL.
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Hanpapnenust pa3BuTHs MOAXOA0B K TEXHOJOTHYECKOMY MPOTHO3UPOBAHUIO — MATPUYHBIN METOI,
METOJl aHaJIM3a HWEPAPXHi, TPOTHO3HO-AHATUTHYECKHA TOAXO0J, MOPQOIOTUICCKUN METO/.
[lepenaya TexHonoruil. Buasl TEXHOIOTMYECKHUX MPOTHO30B. MeETOAbl TEXHOJIOTUYECKOTO
MPOTHO3UPOBAHUS — IKCIEPTHBIE (METOA «MO3rOBOr0 IITypMay, meton [lendwu), onucaTelbHbIe
MeToNbl  (MOpQOJOTHYEeCKUil, aHaJoruii, CleHapueB, JepeBa LieJeil), CTaTUCTUYECKUue U
MaTEMaTHYECKOE MOJEINPOBAHHE.

OcHoBbl MeTononoruu «@opcalT Mpu TEXHOJIOTMUECKOM MPOTHO3UPOBAHUU: OIpeIeTicHUe
MEPCTICKTUBHBIX TEXHOJOTUI U PHIHKOB Ha Onmxkaitmume 10-20 neT, HanmpaBJIeHUs COTPYIHUYECTBA
OW3HEC-TOCYapCTBO B JieNieé CO3/aHUs KOHKYPEHTOCIOCOOHBIX WHHOBAIMM; MEPONpPUATHUS,
MO3BOJISIIOIINE HMCIOJIb30BaTh HOBBIE BO3MOXKHOCTH B LIEJSAX TIIOBBIIICHUS KAa4yeCTBA JKU3HHU.
HopmaTuBHOE mpOrHO3MpOBaHUE Pa3BUTHS MPOU3BOJACTBA. MUpPOBBIE MPOTHO3bI HHHOBAI[MOHHO-
TEXHOJIOTUYECKOTO PA3BUTHUS

Pemarommass ponb  MEPCHEKTUBHBIX ~ TEXHOJOTHMM B pa3BUTUU  OOIIECTBa.
NudopmanmonHsie TEXHOJOTHH, OMOTEXHOJIOTMH, HOBBIE MaTepuajbl, 3allUTa OKPYKAIOIICH
Cpellbl, SHEPreTHKA, OCBOCHINE KOCMUYECKOTO MPOCTPAHCTBA, HAHOTEXHOJIOTUU

4. O0béM yueOHOH THCUMIIINHBI

o B B akanewm. B
Bunaer yue6Hoit paboThI 3a4ETHBIX qacax ACTPOHOM.
€IMHUIaxX Jacax
O0mass  TPyAOeMKOCTb  JUCHUIUIMHBI 1O 4 144 108
Y4eOHOMY IJIAHY

AyIUTOpPHBbIE 3aHATHS: 0,73 26 19,5
Jlexrum (Jlek) 8 6
[TpakTrueckue 3ansatus (113) 18 13,5
CamocrositenbHas padora (CP): 3,27 118 88,5
KonTponupyemas caMocTosiTenbHas paboTa 48 36
KonTakTHasi camocTosiTeNibHas paboTa 0,2 0,15
CaMOCTOSATEIbHOE U3YUEHHUE Pa3/I€JI0B JUCIUILIMHBI 69,8 52,35
Buj koHTpoOsIsA: 3a4eT / IK3aMeH 3auéT c oLEeHKOI

AHHOTanuA padoyeil MpOrpaMmbl JTUCUMIIJIMHBI
«HenpepbIBHBII KOHTPOJIb KOPppo3uu padoraromero odopynosanus» (b1.B.J1B.4.1)

1. leap MMCHMNIMHBI — MPUOOPETEHUE 3HAHWM O MPUYMHAX BO3SHHUKHOBEHHS KOPPO3UH,
croco0ax ee OOHAapy)XCHHs, BBISBICHUU TOTEHIMAIBHO OIACHBIX YCJIOBHH OSKCIUTyaTalluH
000pynoBaHUsl, BO3MOXKHOCTH OMPEICIICHUS U BBIUUCICHHUS TPEANOIaracMoro Cpoka CIyKObl
o0opynoBaHUs W TPyOONPOBOJOB, CO3JaHUM ONTHUMAIBHBIX YCIOBHH JJII WX OSKCIUTyaTallWH,
OCYIIIECTBICHUH MEePeXoa OT ASUCTBUHN MO YCTPAHEHHUIO K TPODUIAKTUIECKIM MepaM.

2. B pe3yJsbTare U3y4eHHs: AMCUUILJIMHBI 00yYAKOIIUICS MO IPOrpaMMe MarucTparypbl
HOJIKEH:

Ooénadams cnenyrommmu npodeccuonaababiMu (11K) komneTeHmsamu:

—  CIIOCOOHOCTBIO MCIIOJIL30BaTh MCTOAbI MOACTIUPOBAHUA U OITUMHU3AlINU , CTAHAAPTHU3alIHN U
cepTudUKayy s OIEHKH U MPOTHO3HPOBAHUS CBOWCTB MaTepuajoB U 3PPEKTUBHOCTH
TexHojoruueckoro npouecca (11K-2)

— CHOCOOHOCTBIO TOHMMATh (HU3UYECKHE W XHMHUYECKHE IMPOIECCH], IMPOTEKAIOUINE B
MaTepualiaXx TpU HUX TOJy4eHHH, o00paboTke W MoIM(UKAIUH;, WCIOIb30BaTh B
WCCIICIOBAaHMSX W pacyeTax 3HaHWA O METOAax HCCIEeNOBAHMSA, aHAIN3a, JUATHOCTHKH W
MmoenupoBanus cBoicTB BemecTs (I1K-3)
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— CHOCOOHOCTBIO CaMOCTOSATENBHO pa3pabaThiBaTh METOABI M CPEACTBA AaBTOMATHU3ALUHU
MIPOIIECCOB TPOU3BOJICTBA, BHIOMpaTh OOOPYJOBAaHME W OCHACTKY, METOIBI W TPHEMBI
OpraHu3alui Tpyna, oOecrneynBaomuX 3PPEKTHBHOE, TEXHUYECKH U OSKOJOTUYCCKU
6e3omacHoe mpon3BoacTBO (ITK-8)

— CHOCOOHOCTBIO CaMOCTOSATENBHO HCIIONB30BaTh TEXHUYECKHE CPENCTBA JISI M3MEPEHUs U
KOHTPOJISI OCHOBHBIX IapaMeTPOB TEXHOJIOTUYECKHUX TMPOIECCOB, CTPYKTYPHI U CBOWCTB
MaTEPHUATIOB U U3JICIHMI U3 HUX, IUTAHUPOBAHMS U PEATH3AIMH HCCIEAOBAHUN U pa3pabOTOK
(TIK-11)

—  CHOCOOHOCTHIO MPUMEHATH MeToA00THI0 poekTupoBanus (ITK-13)

— CHOCOOHOCTBIO  CAMOCTOSITENIBHO ~ NPOCKTHPOBATH  TEXHOJIOTMYECKHE  MPOLECCHI
MPOM3BOJICTBA MaTepUasa U U3JICIUi U3 HEero ¢ 3aJaHHbIMU XapakTepuctukamu ([TK-14)

3uamo:

— IPUYMHBI BOSHUKHOBEHUSI KOPPO3UH;

— BO3MOJKHBIC CITOCOOBI €€ 0OHAPYKCHHS,

— KJIacCU(PHUKAIUIO METOJOB KOPPOZHOHHOTO MOHUTOPHUHIA;

— TPEHMYINECTBA W HEJIOCTATKA METOJOB KOPPO3HMOHHOTO MOHHTOPHHTA, HCIOJIB3YEMBIX B
XUMHUYECKOH, He)Te- ¥ ra30]00bIBAIOIICH OTPACIIH TPOMBIIIJIEHHOCTH;

— KOHCTPYKIIMIO TATYNKOB TP KOPPO3UOHHOM MOHHTOPHHTE;

Ymems:

— BBIOpATh KOHCTPYKIIMIO JJATYMKA B 3aBUCUMOCTH OT YCIIOBHH IKCILTyaTallid 000PYIOBAHUS;

Bnaoemuw:

— METOAWKAMH OIpPEICICHHS IPEANoiaraeMoro Cpoka CIIy)KObl  000pyIOBaHHS U
TpyOONpPOBOOB.

3. KpaTkoe coaep:;kaHue JUCUMILJIHHbBI.

Koppo3uoHHbIii MOHMTOPHUHI peajibHBIX CHCTeM. BHIBI KOPPO3HOHHBIX pa3pyIICHUH.
[ToHsITHE KOPPO3UOHHOT'O MOHUTOPHHTA POJIE KOPPO3MOHHOTO MOHUTOPHHTA. L[e)Tb KOPpPO3HOHHOTO
MOHHUTOPHUHTA. DIEMEHTHl KOPPO3UOHHOTO MOHUTOPUHTA. MecTa OCYIIeCTBIEHUS KOPPOZHOHHOTO
MoHHTOpHHTA. OpraHu3anus KOPPO3HMOHHOT'O MOHUTOPWUHTA Tpu J00bde HedTH W Trasa, B
MPOMBIIUICHHBIX TPOU3BOJICTBAX.

KOHCTpYKIIMM JAaTYMKOB KOPPO3MOHHOT0 MOHUTOpPHMHTra. Yro ompeaenser BbIOOD
KOHCTpYKIIMU pAaTunka? KOHCTpykmMs BCTpaWBaeMblX B ammapar JaTdukoB. KoHCTpyKus
BBICTYIAIONIUX  JAaTYMKOB. J[aTYMKK  CHeNUadbHOTO  HA3HAYCHHUS: TPH  KOPPO3HOHHOM
pacCTpeCKHBAHUH TIOJI HANPSOKEHUEM, UISL YTIIEBOJOPOJHON Cpefbl, sl aTMOC(HEPHON KOPPO3HH,
MHOT03JIEKTPOJIHbIE CEHCOPBI.

MeToabl KOPPO3MOHHOr0 MOHUTOpHHra. Kiaccudukanus METOJOB KOPPO3HOHHOTO
MOHHUTOpUHTa. DU3NYECKHE METOAbl: TPAaBUMETPUUYECKUN U DIEKTPUYECKOE COIMPOTUBIICHHE.
DNEKTPOXUMHUECKHE METOBI TTOCTOSIHHOTO TOKA: KOJMYECTBEHHASI OIICHKA M3MEHEHHSI CKOPOCTH
KOpPpO3UU C TIOMOIIBIO METOJla MOJSIPU3ALMOHHOTO COIMPOTUBJICHUS, aMIIEPMETP C HYJIEBBIM
COMPOTHUBIICHUEM, TONYYeHHEe HH(POpPMAIMKM O KOPPO3MOHHOM COCTOSHUU OOOpYIOBaHUs Ha
OCHOBAaHUHM aHaNU3a JJIEKTPOXUMHUYECKHX IIYMOB. DJIEKTPOXHUMHUECKHE METOJbl MEPEMEHHOTO
TOKa: U3MEPEHUE CKOPOCTH KOPPO3UHU C IMOMOIIBI0 METOAA CHEKTPOCKOIHH JICKTPOXUMHUIECCKOTO
UMIIe[aHca, aHallu3 TapMOHMYECKUX KoneOaHui. Hepaszpymaromme MeToabl MOHUTOPHUHTA:
yIbTPa3BYK, peHTTeHOTpadus u Jp.

Ouenka pecypca o6opynoBaHusi. TpaauIliOHHBIE METOJbI KOPPO3UOHHBIX HCTBITAHUN U
OIICHKH pecypca obopynoBanus. COBpEMEHHBIE METOABI MPOTHO3UPOBAHUS IKCILTyaTallHOHHON
HAJEXKHOCTH O00OpynoBaHUS. METOAbl OIEHKH KOPPO3MOHHOM CTOMKOCTH METATUYECKHX
MaTepHaJOB.

4. O0beM yueOHOH TUCHHMILINHBI

B B
N B actpos.
Bunbr yueOHOM paboThI 3aYEeTHBIX | aKaleM. qacax
e IUHUIIAX Jacax
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O0masi TpyA10eMKOCTh JUCHUILIMHBI N0 y4eOHOMY 5 180 135
IJIAHY

AyIMTOpHBbIE 3AHATHS: 1 36 27
Jlexuuu (JIek) - - -
[Tpaktuueckue 3auarus (113) 0,5 18 13,5
JlaGopaTopus 0,5 18 13,5
CamocrositenbHas padora (CP): 3 108 81
Kypcosas pabota 2 72- 54
CaMocCTOsITeTbHOE M3YUCHHE PA3/ICTIOB JUCITUTLIHHBI 1 36 27
Buj koHTpoOJIsA: 3a4eT / IK3aMeH 1 36 27
KoHnTtakTHas paboTa — mpoMeXyTOUHAs aTTECTAIHS 0,4 0,3
[loaroToBka K 3K3aMeHy 35,6 26,7

AHHOTANUA padoyeil MpPOrpaMMbl THCHUIJIMHbBI
«TexHoJI0THMN HAHECEHH S 3AIUTHBIX U PyHKIMOHANBbHBIX NOKPbITHID (B1.B./[B.04.02)

1. Heab kypca - npuoOpeTeHUe CTyJEHTAaMU 3HAHUW Hay4YHbIX OCHOB M OCHOBHBIX
3aKOHOMEPHOCTEN OCAXKIEHUS METAIOB U CIJIaBOB, PACCMOTPEHHE (PU3UKO - XMMUYECKHX OCHOB U
0COOEHHOCTEH pa3IUYHbIX MIPOLIECCOB OCAXK/IECHUS METAIJIOB U CIUIABOB.

2 B pe3yabTaTe H3y4eHHs JMCHUILIMHBI 00Yy4aIOLIUIICA 10 MPOrpaMMe MarucTpaTypbl
JOJIKeH:

O6nanate cnenyroummu npodeccruonanbHbiMu (11K) komneTeHuusAMu:

- CLIOCOOHOCTBIO MCMOJIb30BaTh METO/IbI MOJCIIMPOBAHMS U ONTUMHU3ALINH, CTaHAAPTU3ALNUN
U cepTUUKAIMU Ui OLEHKH M TNPOTHO3MPOBAHUS CBOMCTB MaTepHasioB M 3(PPeKTHUBHOCTH
TexHojoruueckux npoueccos (I1K-2);

- CHIOCOOHOCTBIO IMOHMMATh (DU3UYECKHE W XUMHUECKUE IPOLECCHl, MPOTEKalolue B
MaTepuaiax Mpu UX MOJy4yeHUH, o0paboTke W MOAU(UKALMU; UCIIOIb30BATh B UCCIEIOBAHUIX U
pacderax 3HaHUS O METOJAX MCCIEAOBAaHUSA, aHAIW3a, AMATHOCTUKU M MOJEJIIMPOBAHMS CBOWCTB
BELIECTB (MaTepuasoB), MPOBOJUTh KOMIUIEKCHBIE MCCIEAOBAHUSA, MPUMEHSS CTaHAAPTHBIE H
ceptudukanmronnsie ucnsitanus (I11K-3);

- CHOCOOHOCTBIO CaMOCTOSITENIbHO pa3pabaThiBaTh METOJbI M CpEACTBa aBTOMATHU3AIMH
MIPOIIECCOB MTPOM3BO/ICTBA, BEIOMPATh 000PYI0OBaHUE M OCHACTKY, METOJIbI ¥ IPUEMBI OpraHU3AIIN
Tpyna, odecneunBaromux 3QPEKTUBHOE, TEXHUYECKH M IKOJIOTHYECKHA 0€301MacHOe MPOU3BOCTBO
(IIK-8);

- CIIOCOOHOCTBIO CaMOCTOSITEIbHO HMCIIOJIb30BaTh TEXHUYECKHE CPENCTBA ISl U3MEPEHUS U
KOHTPOJISI OCHOBHBIX [TAPaMETPOB TEXHOJIOTMUYECKUX MPOLIECCOB, CTPYKTYPBI U CBOMCTB MaTepUalioB
Y U3JIeNIUN U3 HUX, TUTAHUPOBAHMSI M pean3aluu uccieaopanuii u paspadotok (ITIK-11);

- CIOCOOHOCTHIO MPUMEHSTH MeTooI0rHI0 TpoekThpoBanus (I1K-13);

- TOTOBHOCTBIO  CAMOCTOSITEJIbHO  IPOEKTHPOBATh  TEXHOJIOTMYECKHE  MPOLECCH
IIPOM3BOJCTBA MaTepuaia U U3AEIUN U3 HETo ¢ 3aaHHbIMU XapakTepuctukamu (I11K-14).

3namo:

- Pa3HOBUJHOCTM W HA3HAYECHHME TAJbBAHWYECKUX METAUIMYECKHMX U HEMETAJUIMYECKUX
MOKPBITUIA

- 001IHe 3aKOHOMEPHOCTH AJIEKTPOOCAKICHHSI METAIIIOB;

-BO3MOJKHBIE HETOJIAJIKU B Ipolecce (GOPMHUPOBAHUS MOKPBITHH, AEPEKTHI MOKPBITHHA, UX
BO3MO>KHBIE IPUYMHBI, METO/bI IPEIOTBPALLEHUS U YCTPAHEHUS.

Ymems:

- OIOMPATh TUI MOKPHITUHN /7151 KOHKPETHBIX IIeJIeH;

- CpaBHHUBaTh PACCEUBAIOIIYI0 U KpOIOIIYI0 CHOCOOHOCTU 3JEKTPOJIUTOB, OCOOEHHOCTH
KAaTOAHBIX U AHOJIHBIX IPOLIECCOB 3JIEKTPOJIUTOB,;

- QHAJIN3MPOBATh (PU3MKO-XMMUYECKHE U (PU3MKO-MEXaHUYECKHUE CBOWCTBA MOKPBITUH, MX
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KOPPO3UOHHYIO CTOMKOCTH M 3aIIUTHYIO CIOCOOHOCTb.

Braoems:

- MeToJlaMu O0eCeuYeHUs PaBHOMEPHOI'O paciipe/iejieHus] TOKa U MeTalljla M0 MOBEPXHOCTH
MMOKPBIBAEMBIX U3EIIUN;

- croco0aMu MHTEHCU(DUKAIMH MTPOLIECCOB 3JIEKTPOOCAXKICHUS METAIIJIOB U CILIABOB.

3. Kpatkoe conep:xxaHue pa3ieioB IMCHUILIHHBI:

1. Beenenue

PazHOBHIIHOCTH ¥ Ha3HaueHHE TaJlbBAHWYECKHX MOKPHITHHA. BbiOOp mOKpeITHII B
3aBUCUMOCTH OT YCJIOBUM 3KCILTyaTallUu.

2. CTpyKTypa U CBOMCTBA IEKTPOIUTHIECKUX OCATKOB METAJIIOB.

Mexanusm npouecca 3ieKTpokpucTainzanuu. [laccuBupoBanue noepxHoctu. BiusiHue
CTPYKTYpPHI MMOKPHIBAEMON MOBEPXHOCTH HA CTPYKTYPY OCaaKOB. BimsiHHE cocTaBa 3JIEKTPOIUTA U
pexumMa mpouecca Ha CTPYKTypy M CBOMCTBAa OCaJKOB. BnusHue npupoabsl M KOHLEHTPALMHU
pa3psUKAOIIMXCSd HMOHOB METAUIOB. BnusHue aHMOHOB. BiusHUE KaTHOHOB APYTUX METAIIOB,
KHCIIOT M 1Ienovyeil. BrusHue KOHUEHTpalud BOAOPOJHBIX HOHOB. Bnusnue 1006aBOK
OpraHWYECKUX BEIIECTB. BiMsSHME TIUIOTHOCTH TOKAa HA CTPYKTYpY M CBOWCTBA OCAJKOB..
Temnepatypa anextponuTta. [lepememmBanue snexTpoauTa. BiausHue nepeMeHHOro TOKa.

bnectsimue  mokpeiTha.  MHOrocioiHble M KOMIO3UIMOHHBIE  (JByX(]a3HbIE)
ANEKTPOXUMUYECKUE TOKPBITHS. [ yOuaTeie 0CaJKu METaJIOB.

3. Pacnipenenenue Toka U MeTaJlia Ha KaTOHOM MTOBEPXHOCTH.

Pacnipenenenne Toka u Mmetamuia Ha Makponpoduie karoma. OOmme cBenenus. [Ipupona
pacceuBaroIeil CrOCOOHOCTH JJIEKTPOJIUTOB W MEXAaHHU3M Iepepaclpe/iesieHusi TOKa B HHUX.
Bnusiaue pasznuusbix (aKTOPOB Ha pacmpefeieHne Toka W MeTauia. MeToabl HCCleAOBaHUS
AIEKTPUYECKUX TOJEH B DIEKTPOJMTaX. METOIbl HCCIEIOBAaHUS PACCEHBAIOIICH CIOCOOHOCTH
ANEeKTPOJUTOB. KpuTepuum paBHOMEPHOCTH pacmlpeneneHuss Toka U Merauia. KonmyecTBeHHas
OIICHKA pacceMBarONIel CIOCOOHOCTH OJJIEKTPOJIUTOB. PacmpeneneHue Toka W MeTaia Ha
Mukpornpodmie karomga. HW3MmeHeHne MuUKpopenbeda MOBEPXHOCTH KaToia B  Ipolecce
anekTpoocaxaeHus. llpupoma  MHMKpopacceuBaromieli ¥ BBIPABHHUBAIONIEH  CIOCOOHOCTH
ANEKTpoJUTa. METOAbl HCCIeNOBaHUS MHUKPOPACHPENETICHUsT M OLEHKH BBbIPAaBHUBAIOUIEH U
MHUKPOPACCENBAIOIIECH CITOCOOHOCTH AJIEKTPOJIUTA.

4. O6paboTKa MOBEPXHOCTH METAJUNINYECKUX U3JIETHI B ralbBAHOTEXHHKE.

Bnusane 3arps3HeHUI, TPUPOABI METAIa M XapaKTepa €ro MpeaBapuTeIbHOM 00paboTKH
Ha KayeCTBO IMOKPBITUH. MexaHudyeckas MOArOTOBKA IOBEPXHOCTH METAIOB. XUMHUYECKas H
ANEKTPOXUMHUYECKass  OYHCTKa  IOBEPXHOCTH  M3Aenuid.  XUMHYeCKoe  00e3KHpHBaHHE.
DNEKTPOXUMHUECKOe 003 KHPUBAHUE. XUMUIECKOE TPABICHUE. YEPHBIX METAIIOB. XHUMHUYECKOE
TpPaBJIEHUE LBETHBIX METALIOB. ODJIEKTPOXMMHUYECKOE TpaBiieHHE. AKTUBUpOoBaHHUE. [IpombIBKa.
DIEKTPOXUMHUYECKOE U XUMHUECKOE MOJTHUPOBAHUE.

5. DAEKTpOOCaXKICHHE METAJIIIOB U CILJIaBOB.

[{uakoBanue u kaamupoBaHue. CBOWCTBA, HA3HAYCHHUE U 00JaCTH IPUMEHEHUSI [IMHKOBBIX U
KaJMHUEBBIX TMOKpbITHI. [loBeneHME LMHKOBBIX W KAJMHMEBBIX MOKPBITHM B Pa3IWYHBIX
KOPPO3MOHHBIX cpenax. [loBeneHne IIMHKOBBIX M KaJIMUEBBIX MOKPBITUN B HAPYXKHOUM aTMocdepe.
[loBeneHrne LMHKOBBIX M KaJMHEBBIX IIOKPBITMI BHYTPU IOMELIEHUN. BiusHue ycnoBuii
OCKICHHSI IIMHKOBBIX M KaJIMHEBBIX MOKPBITHH U CIIOCOOOB X HAHECEHUSI HA CBOMCTBA IMMOKPBITHH.
Meroasl 1uHKOBaHMs. CpaBHUTENIbHAs XAPAaKTEPUCTHKA SJIEKTPOJIMTOB LMHKOBaHUA. Kucieie
anektposuThl. lllenmounsie nuanuaHble 37eKTponuthl. lllenouynsie OecrmaHuHble (LIMHKATHBIC)
AJEKTPOJUTHL. DJNEKTPOJUTHl KaaMupoBaHus. [locnenyromas maccuBupyromas o0paboTka
LIMHKOBBIX M KaJMHUEBBIX MOKPbITUH. CIlJIaBbl HA OCHOBE IIMHKA.

[ToxperTHs o1oBOM 1 cBUHIIOM. CBOIiCTBa, Ha3HAUEHUE U 00JIACTH MIPUMEHEHHUS OJIOBSIHHBIX
NOKpbITH. CBOWMCTBA M INPUMEHEHUE OJOBSIHHBIX IOKPBITUH. MeToabl OJIOBIHUPOBAHMSL.
DNEKTpONUTBl JJIsI  OCaXACHUS OJIOBAHHBIX MOKpbITHH. CpaBHUTEIbHAs XapaKTEPUCTUKA
AJIEKTPOJIMTOB  OJIOBIHUPOBaHMs. BpeaHble NpuMecH B  3BJICKTPOJIUTAX  OJIOBIHUPOBAHMUS.
OnoBsiHUpoBaHHE 03 BHEIIHETO MCTOYHMKA TOKa (XUMHYeckuil cmoco0). OraBneHue,
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[IaCCUBUPOBaHUE, JEKOpaTUBHAs oTAeKa. OJOBIHUPOBAHKE U3 PACIIABOB. Y JAJIEHUE OJIOBSIHHBIX
NOKpbITHH. OcaxneHne NOKPHITUH CIIJIaBaMU Ha OCHOBE OJIOBA.

OnexTpoauTHyeckoe CBUHILIEBaHUE. Kucible U mienouHble (IUTFOMOUTHBIE) JIEKTPOJIMUTHI.
CBuHIIeBaHUSA. Y JAJIEHUE CBUHLOBBIX MOKPHITHI. Ocak/IeHHEe CIIaBOB CBHHIIA.

Mennenne. CpoiicTBa, Ha3zHaueHUE U 00JaCTH TNPUMEHEHUS MEIHBIX IOKPBITHH.
DNEKTPOIUTHI I OCAXKICHHUSI MEAHBIX TOKPBITHA. CEpHOKHUCIBIEC SNEKTPOINTH. MeIHEeHUe CTaiu
HEMOCPEACTBEHHO U3 CEPHOKHUCIBIX 3JIEKTPOIUTOB. bopdToprcTOoBOAOPOAMBIE 3IEKTPOIMUTHI.
[lnaHuaHble  DIEKTPOJUTHL.  AMMHauyHble AJEKTPOiMTHL.  [lupodochaTHble  AIEKTPOIUTHL
DJEeKTPOJIUTHl MEJAHEHUS Ha OCHOBE KOMIUIEKCHBIX COEIMHEHHUH C OpraHWYeCKHMMHU JIMTaHAAMHU.
VY nanenue MenHBIX MOKPHITHNA. CIsIaBBI HA OCHOBE MEJIH.

[TokpeiTus MeTaulaMu TpYHIbI jKejle3a. DIEKTPOJIMTHUECKOoe HukeiaupoBaHue. CBOICTBa,
Ha3HAUYECHUE W OOJIACTH TPUMEHEHHUS HUKEJEBBIX TIOKPBHITHHA. DJIEKTPOIMTHI JUIS OCAKIACHHUS
HUKEJIEBbIX MOKPLITUH. CepHOKHUCIHbIE 3JEKTPOJIUThL. BopdhTopHuCcTOBOJOPOIHBIE 3IEKTPOIUTHI.
CynbpaMHHOBBIE JJIEKTPOJHUTHL. BpeaHple mnpuMecn B HHUKEIEBBIX JJIEKTPOIHMTAX. AHOIBI
XUMHUECKOe HUKEIUPOBAaHUE. Y AaleHHE HUKEJIEBbIX MTOKPBITHHA.

DJIEKTPOIUTHUECKOE KOOAIBTUPOBAHUE. JIEKTPOJIUTHYECKOE keyie3HeHue. CBOICTBa,
Ha3Ha4YeHUE U O0JIACTH MPUMEHEHUS MOKPBITUH. DIEKTPOIUTH KOOATBTUPOBAHUS U JKEJIE3HEHMUS.
DIEKTPOTUTHYECCKHIE CIUTABbI HA OCHOBE HUKEIIS MIIH JKeJe3a.

DnexkTpoauTHyeckoe XpomupoBaHue. CBoiicTBa, Ha3zHaueHHE M 00JACTH NPUMEHEHUS
XPOMOBBIX MOKPBITUH.. OCOOEHHOCTH Tpollecca XPOMHUPOBAHUSA. DJIEKTPOIMUTHI ISl OCAXKIACHUS
XPOMOBBIX MOKPBITHH AHOABI. MHTeHcHduKanus mporecca XpOMUPOBAaHUA. Y TaIEHUE XPOMOBBIX
ITOKPBITHM.

DJEeKTPOIUTUYECKHE MOKPBITUS cepedpoM U 3o0i10ToM. CepeOpenue. CBoiicTBa U 061acTu
MPUMEHEHHS CepeOpSHBIX MOKPBITHH. LlMaHuaHbIe S1eKTPONIUTHI. becimaHuaHbIe AIIEKTPOJIUTHL
CepeOpenue 0Oe3 BHEIIHEro TOKa. 3amuTa cepedpa oT moTreMHeHus. OuucTKa MOTEMHEBIIEH
MOBEPXHOCTU U yAaJleHHe cepeOpsiHbIX MOKphITUH. 3osoueHue. OOmue cBeaeHus. OcoOeHHOCTH
npoliecca 30J0YEHHs, HIEKTPOIUTHI 30J104eHHs. 30104eHre 0e3 BHEIIHETO TOKA.

KoHBepcHOHHBIE TTOKPBITHS.

XpomaTHasi ¥ XpOMHUTHAs TACCUBAIUS LIUHKOBBIX M KaJIMUEBBIX MOKPBITHA.

OkcuaupoBanue  (BopoHeHue) cramu. OKcHUIMpOBaHHWE — aMIOMHUHHSA.  AHOJTHOE
OKCUJIUPOBAHME ATIOMHUHUSA U ero criaBoB. CocTaB, CBOWCTBA, HA3HAYEHUE U 00JIACTH IPUMEHEHUS
OKCHIHBIX  TOKpHITUH. MexaHu3M (GOPMHPOBAaHWS  aHOAHBIX IuleHOK. CpaBHHTENBHAsS
XapaKTepuCTHKa MeKTpoiauToB. [locnenyromas o6paboTka OKCUIHBIX TUIEHOK.

®dochatupoBanre. Tumbl  ¢GochaTHBIX  MOKPHITHH. Teopernueckue  OCHOBBI
¢docharupoBanms, cocTaB, CBOWCTBA, HA3HAYEHUE M 00JIACTH NMpUMEHEHHs (ocaTHBIX MOKPHITHH.
PactBopel ocarupoBanus. [ToaroroBka moBepxHoctu nepen GochatupoBanueM. OCOOCHHOCTH
CTaguM aKTHBalMM B Tmpouecce  ¢ocpatupoanus. Ilocnenyromas obpaborka (ocdaTHbIX
MOKPBITUM.

4. O0beM yueOHOIl JUCUMIIIIUHBI.

B 3auerHbIx B B actp.
Bugp! yaeOHoM paboThI eIMHUIIAX | aKaJeM. qacax
qacax

O0mas TPyAOEMKOCTh AMCHMILVIMHBI MO Y4eOHOMY 5 180 135
IIAHY
AyIMTOpHBIE 3aAHATHS: 1 36 27
Jlexumn (Jlek) - - -
[TpaxTrueckue 3ansatus (I113) 0,5 18 13,5
JlaGopaTopus 0,5 18 13,5
CamocrositeqbHas padora (CP): 3 108 81
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Kypcosas pabota 2 72 54
CaMOCTOSITEJIBHOE U3YYEHUE Pa3/IeJIOB TUCIIUIIIIMHBI 1 36 27
Buja koHTpOSS: 3aueT / IK3aMeH 1 IK3aMeH
KonrtaktHas pabota — IpOMeXyTOYHasl aTTeCTaIH 0,4 0,3
[ToaroroBka k 3K3amMeHy 35,6 26,7

AHHOTanus padoveil MPOrpamMMbl IMCHUTNITHHBI
«CTPYKTYpHBI aHAJIM3 XUMHKO-TEXHOJOTHYECKUX CUCTEM MPH BbIOOPEe U BHEIPEHHH
HHHOBAUMOHHBIX MaTepuaaoB» (b1.B./1B.04.03)

1. Heab AMCHUIUIMHBI — TIOJlydeHHE CTYJCHTaMU 3HAHUM B 00JAacTH MOJETUPOBAHHUS
OpPraHU3alMOHHO-YIIPABIECHYECKUX, TEXHUKO-)KOHOMUYECKMX M TEXHOJOTMYECKUX IPOLIECCOB
NPEANPUATUI Ha BCEX JTallax >XU3HEHHOI'O LIMKJIA WHHOBALMOHHBIX NPOECKTOB, MHHOBALIMOHHBIX
TEXHOJIOTUI U MIPOIYKTOB I 3a/1a4 BIOOpa M BHEIPEHUSI MaTEpUAJIOB.

2. B pe3yJsbTare u3y4eHusi AMCUUILJIMHBI 00y YAIOIUIICS M0 MPOrpaMMe MarucTpaTypbl
HOJIKEH:

Oébnaoams cnenyrommmu o6mekynpTypHbIMU (OK), obmenpodeccuonansapivu (OIIK) u
npodeccuonanbabiMu (I1K) koMmeTeHIIAME

— OBITH CITOCOOHBIM HCIIOJIB30BATh METO/IbI MOJICTTUPOBAHUS U ONTUMHU3AINH, CTAHIAPTU3AINH U
ceptudUKalMu ISl OLUEHKM W TPOTHO3MPOBAHUSA CBOMCTB MaTepuaioB M 3((exkTUBHOCTH
TexHoyiornueckux npoueccon (I1K-2);

— OBITh CHOCOOHBIM TIOHMMATh (U3NYECKHE M XUMHUYECKHE MPOIECCHl, MPOTEKAIoIIUe B
MaTepuasiaXx Mpu UX MOJyYeHUH, 00paboTKe U MOAM(DUKALMYU; UCTIONH30BATh B UCCICAOBAHUIX U
pacuerax 3HaHUS O METOJAaX HCCIEJIOBaHUS, aHAIM3a, AUATHOCTUKH M MOJCIUPOBAHMS CBOMCTB
BEIIECTB (MaTepuajoB), MPOBOJUTh KOMIUICKCHBIC HCCICIOBaHUS, MPUMEHSS CTaHIAPTHBIC |
ceptudukarronnsie ucnbeiranus (I1K-3);

— OBITh CIIOCOOHBIM CaMOCTOSTENBHO pa3padaThiBaTh METOABI M CPEACTBA ABTOMATH3AIMU
MIPOLIECCOB MPOU3BOJICTBA, BHIOMPATh 00OPYIOBAHHE U OCHACTKY, METObI M MIPHUEMbl OpraHU3allu
Tpyaa, obecnieunBaromux 3G PeKTuBHOE, TEXHUYECKH U SKOJIOTUYECKH 0€30MacHOe MPOU3BOJICTBO
(IIK-8);

— OBITh CHIOCOOHBIM CaMOCTOSITEIBHO HCIOJIh30BAaTh TEXHUYECKHE CPEACTBA JJIsI U3MEPEHUS U
KOHTPOJISI OCHOBHBIX [apaMeTPOB TEXHOJIOTMUYECKUX MPOIIECCOB, CTPYKTYPHI U CBOMCTB MaTepUaioB
Y U3JIeNIMN U3 HUX, TUTAHUPOBAHUS U peanu3aluu ucciegoBanuii u pazpadortok (ITK-11);

— OBITh CTIOCOOHBIM MPUMEHSATH METO1010T U0 TTpoekTupoBanus (ITK-13);

— OBITh TOTOBBIM CaMOCTOSITEIIFHO MPOEKTUPOBATh TEXHOJOTHUECKUE MPOIECCHl MPOU3BOACTBA
MaTepuana ¥ U3IeTuil U3 Hero ¢ 3alanHbIMU Xapaktepuctukamu (I1K-14).

3namo:

— OCHOBHBIE MOJIETI OMHCAHMSA CTPYKTYpPhl M TMPHUHIMIIOB (YHKIIMOHUPOBAHHS ~ XUMHUKO-
TEXHOJIOTUYECKHUX CHCTEM;

— TPUHLUIBI CHUCTEMHOTO aHalM3a W HUX TMPUMEHEHHe B 3aJadaX OpraHU3allOHHO-
TEXHOJIOTUIECKOTO MOJICTTMPOBAHNUS OU3HEC-TIPOLIECCOB 00BEKTOB XMMUIECKOH TEXHOJIOTHH;

— QITOPUTMBI CTATUCTHUYECKOTO aHalu3a, TMPUHIMIBI MPUHITHS PEIIeHUH, MEeTOJIbI
MHTEJUIEKTYaJIbHOTO aHAJIM3a JTAaHHBIX, TPOOJIEMBI MPEICTABICHUS W MHTEPIPETAIMH PE3YIbTAaTOB
MIPU MOJEIIMPOBAHUN OM3HEC-TIPOIIECCOB;

— OCOOCHHOCTH TIPUKJIAIHBIX HHXCHEPHO-TEXHUYECKHX 3a7ad B OOJIACTH XHMHUYECKOU
TEXHOJIOTUH KaK 3a]1a4 OPTaHU3aIMOHH 0-9)KOHOMHUYECKOTO MOJIEITHPOBAHHUS.

Ymemo:

— MPUMEHSATH METOIbI OPTraHU3AIMOHHO-9KOHOMHYECKOT'0 MOICIIMPOBAHUS MIPH PEIICHUH 33124
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BBIOOpa MaTepHAIOB KaK pecypca Ha BCEX JTamax >KU3HEHHOTO MHKJIa (PYHKIIMOHHPOBAHUS
XHUMHKO-TEXHOJOTHYESCKOM CHCTEMBI;

—  HCHOJIb30BaTh  COBPEMEHHOE  QJITOPUTMHYECKOE M  IPOrpaMMHOE  oOecrieueHue
MOJICJIMPOBAHUS OPraHU3ALMOHHO-YIPABIEHYECKUX, TEXHUKO-3KOHOMUYECKUX U TEXHOJIOTMYECKUX
MPOLECCOB;

— MNPUMEHATh METOJbl OPTaHU3ALUOHHO-TEXHOJIOTHYECKOTO MOJICIIMPOBAHUS MHHOBALIMOHHBIX
MIPOCKTOB ISl BbIOOpa W BHEIPEHUS WHHOBAIIMOHHBIX MAaTEPHATIOB TEXHOJIOTHYECKUX OOBEKTOB,
CBSI3aHHBIX C XUMHYECKOM TCXHOJIOTHCH.

Bnaoems:

— MPUHLIUIIAMHA MOJISTTUPOBAHUS OM3HEC-TIPOLIECCOB;

— COBPEMEHHBIMU METOJaMH OPraHU3AIMOHHO-3KOHOMHUYECKOTO MOJACIMPOBAHUS IPOIIECCOB
(O YHKIIMOHUPOBAHUS XUMUKO-TEXHOJIOTUICCKUX CUCTEM;

— NMPUHIUAIIAMHA CUCTEMHOTO aHaJIn3a 00bEKTOB XUMHUYECKON TEXHOJIOTHH;

— QITOPUTMUYECKUM U MPOTPAMMHBEIM  OOECIICUCHUEM PEIICHUS TEXHOJOTHYCCKUX,
OpraHU3alMOHHO-YIIPABIEHYECKUX, TEXHUKO-9KOHOMUYECKUX 3a/1au.

3. KpaTkoe cogep:kanue JHCHUIIAHBI

XHMHKO-TEeXHOJIOTHYECKasi CHCTeMAa KAK NPOMbILLIEHHbIH 00beKT. [Ipon3BoicTBEHHO-
KOPIOPAaTUBHBIE CTPYKTYPHl. 3ajada BbIOOpa W BHEAPEHUS HHHOBAIIMOHHBIX MaTepHAlOB Kak
3ajaya  oOecredyeHus  pecypcaMud  OOBEKTOB  XUMHUYeckol  TexHojoruu.  Kpurepum
(GYHKIIMOHUPOBAHUS TEXHOJIOTHUECKHUX- MMPOMBIIIIEHHBIX 00BEKTOB. YUeT 0COOCHHOCTEH XMMHKO-
TEXHOJOTUYECKUX CUCTEM KaK MPOMBIIUIEHHOTO O0OBEKTA.

IIpomeccbl M MeTOABI OPraHU3aAUMU M YHOPABJIEHUS XHUMHKO-TEXHOJOTHYECKHMH
cucremamu llenu u Qynknum ynpasiaenus. OCHOBHBIE 3JIEMEHTHI TIpoIiecca yrpasieHust. Moaenu
mpolecca NpUHATUS pelieHuil. MeTolbl ynpaBlieHus. XapaKTepUCTUKH, TOKA3aTeNH, PECYpChl U
OTpaHMYEHUS] XUMUKO-TEXHOJIOTUYECKOM chCTEeMbI Kak OM3HEC-TIpoliecca.

IIlpumMeHeHNe TPUHIUIOB CHCTEMHOr0 AaHAJW3a Js  YNpPaBJEeHUs] XHUMHKO-
TeXHOJIOTHYEeCKUMH cucTeMaMu. [IpHHIMIBI CHCTEMHOTO aHallM3a OpraHu3aluHu. YIpaBlieHHE
MIPOU3BOJICTBEHHO-KOPIIOPATUBHON CTPYKTYpOM Kak 3ajgada cucTeMHOro anamu3a. CHUCTEeMBI U
NMoJACUCTeMbl.  JKM3HEHHBI [WKJI TPOMBIIUIEHHOTO OO0BEKTa C  perjJaMEeHTHPOBAaHHBIMHU
TexHosorusiMu. MHpopMalmoHHble pecypchl XUMUKO-TEXHOJIOTHYECKOM crcTeMbl. busnec-mporecc
Kak OOBEKT cuCTeMHOro aHaiuza. Llean opraHu3alMOHHO-TEXHOJIOTHYECKOr0 MOJEIMPOBAHUS U
METOJIbI aHaNn3a mporeccoB. CTpykTypa WHGOPMAIUMOHHBIX O0BEKTOB OM3HEC-TPOIIECCOB XUMHUKO-
TEXHOJOTUYECKOU CUCTEMBI.

Kinaccudpukanusi 00beKTOB OpPraHU3alMOHHO-TEXHOJIOTHYECKOr0 MOJAeTHPOBAHUS.
Onrcanue OpraHu3aluoOHHON CTPYKTYPhl. CTPYKTYPHBIN aHAIN3. YUYeT OCOOCHHOCTEH MpeaAMETHOM
o0jacTu JEUCTBYIOIICH OpraHU3aIlMH: PETJIaMEHTUPOBAHHBIE TEXHOJIOTHH, TEXHOJIOTUYECKUE U
KOHCTPYKIIMOHHBIE OIPaHUYEHHS], OPraHU3alMOHHO-DKOHOMUYECKUE OIPaHUYCHHSI, SKOJIOTHUECKHE
TpeboBanus. OOBEKTHI: «IaHHBIEY, «pyHKUUSA», «mpouenypa». Kiaccupukamus OusHec-
MPOIIECCOB. AJNTOPUTM MOJEIUpOBaHUs OusHec-mponecca. [Ipunnumner dopmupoBanus IDEFO0-
aUarpaMMbl XUMUKO-TEXHOJIOTUYECKUX CUCTeM. THUIOBbIE HHPOPMAIIMOHHBIE O0BEKTHl. DYHKIIMH
ousHec-mporeccoB. dyHknuonambHas qekommosuius IDEF0.

MopnenupoBaHue npoueayp NOUCKa 3aKOHOMEPHOCTEH M MPUHATHS PelIeHUil ¢ y4eToM

npeaMeTHol obuactu 3aaauu. [locnenosarensHble onepanuonHsie npouenypst (IDEF3, DFD) u
nx aHamm3. Crarucruueckuil aHanu3. JIormko-mMaTeMaTHyecKHMe MOJEIU MPEICTABICHUS
pe3yJabTAaTOB MOMCKA 3aKOHOMEpHOCTEN. HTeIUIeKTyanbHbIN aHan3 HaHHbIX. [IpoBepka runores u
obpaboTtka 3ampocoB. OOHapyKEHHE JIOTHYECKUX 3aKOHOMEPHOCTEH B JaHHBIX. MHOXECTBCHHBIN
PErPECCUOHHBIN aHanu3. DKCIEPTHBIE CUCTEMbl. 3HaHUsA. DKCIEPTHBIE OLIEHKHU B 33/la4axX NPUHATHSA
pewenuii. [Ipogykunonnsie npaBuna. Iloctpoenne 6a3 3HaHMH M uX TecTupoBanue. IIpoBepka
TUIOTE3 C UCIOJB30BAaHUEM MOJENel TMpeACTaBlIeHUs] 3HAHUMA. DKCIEPTHBIE CHUCTEMBbl OOBEKTOB
XUMHYECKON TEXHOJIOTHH.
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CTpyKTYypHOE MOIeTHPOBAHNE XUMHKO-TEXHOJIOTHYECKHUX CHCTEM.

CTpykTypHass MOJelb XHMMHKO-TEXHOJOTHYECKONH CHCTEMBl Kak OW3Hec-Ipolecca.
JlexoMrio3unusi UCXOAHOM 3anauu. biiok-cxeMa mpoekTa M ajJropuT™M ee peanuzanuu. Bwidop
kputepueB 3G(GEKTUBHOCTH U BBOJA oOrpaHudeHuil. AHamu3 pecypcHoro obOecneuenus XTC.
dopmupoBanue obyudaromeld BeiOOpkH. MHpopmanmonHoe obecrneueHue CTPYKTYpHOM Mopenu
XTC. Oprammszanus wuHTepdeiica. HMudonorudyeckas wmonens. basel manabix. [Ipomneayps
MHTEJUIEKTYaJIbHOTO aHajK3a JaHHbIX. Oprann3anus HHPOPMALMOHHOTO OOMEHa.

AJITOPATMBI  OPraHU3AIMOHHO-TEXHOJIOTHYECKOr0 MOJEJIMPOBAHUS 33/a4M BbIOOpa U
BHE/IPEHUsSI HMHHOBAIIMOHHBIX MaTepHasioB. llpumeHeHue MOAENUPOBaHHUS CTPYKTYPHOTO
MozenupoBanust X TC npu perieHuu TEXHOIOTHYECKUX U IKOHOMUYECKUX 3a/1a4. Posibs MoaenpoBaHust
TEXHOJIOTUIECKHX MPOIIECCOB MPU PEIICHUN OPTaHU3aIMOHHO-)KOHOMHUYECKUX 33/1a4.

4. O0béM yueOHOH TUCHUTINHBI

B B B
Bunager yue6Hoit paboThI 3a4ETHBIX aKaJieM. ACTPOHOM.
eIMHHIIAX Jyacax Jacax
O0mass  TPya0eMKOCTh  JUCHMILUIMHBI 10 5 180 135
Y4eOHOMY IJIAHY
AyIUTOpPHBbIE 3aHATHS: 1 36 27
Jlabopartopusie pabotsl (JIP) 18 13,5
[Tpaktnueckue 3ansatus (113) 18 13,5
CamocrostenbHas padora (CP): 3 108 81
KonTponupyemas caMocTosiTebHas paboTa 72 54
CaMOCTOSATEIbHOE U3YUEHUE Pa3/1€JI0B JUCIUILINHEI 36 27
OK3aMeH 1 36
Buj koHTpoOJISA: 3a4eT / IK3aMeH IK3aMeH
KonrakTHast paboTa — IpOMEXYTOYHAST aTTECTAIIHS 0,4 0,3
[ToaroroBka K 3K3aMeHy 35,6 26,7

AHHOTanus padoyeid MpPOrpaMMbl IMCHUNITHHBI
«O00opynoBaHMe HEX0B 3AIMTHBIX NOKPLITHH U OCHOBBI IPOEKTHPOBAHUSD)
(b1.B./1B.05.01)

1. leab AMCUUIUIMHBI — TIOJIyYEHHE CHUCTEMBl 3HAHUH B OOJIACTH TPOCKTUPOBAHUS M
OCHAILEHUS LIEXOB 3aIIUTHBIX ITOKPBITHH.

2 B pe3yabraTe M3yYeHHs AMCHUILIMHBI 00y4alOLIUiics 110 NPOrpaMMe MarucTparypsbl
JOJIZKeH:

Obnanats cneayrommmu npodeccrnonanbubME (1K) komnereHnusamu:

- TOTOBHOCTBIO NMPOBOAMTH BHIOOP MaTepUaJIOB AJS 33JaHHBIX YCIOBUH JKCIUTyaTalluH C
y4eToM TpeOOBaHUN HAJEKHOCTH U JOJTOBEYHOCTH, SKOHOMHUYHOCTH U 3KOJOTUYECKUX
MOCIEACTBUM WX IPUMEHEHHMs Ha OCHOBE 3HAHUS OCHOBHBIX THUIIOB HEOPTaHWYECKUX U
OpraHMYECKHUX MaTepUaJIOB PAa3IMYHOTO Ha3HAYEHUs, B TOM uncie HaHomaTtepuaios (I1K-7);

- CIIOCOOHOCTBIO CaMOCTOSITEIIBHO MCIOJIb30BaTh TEXHUUYECKUE CPECTBA JUJIsl U3MEPEHUs U
KOHTPOJISI OCHOBHBIX [TAPaMETPOB TEXHOJIOTUUYECKUX MPOIIECCOB, CTPYKTYPhI U CBOMCTB MaTe€pHaioB
Y U3/1eTMH U3 HUX, IJITAHUPOBAHUS M peau3aluy uccienoBanuii u pazpadorok (I1K-11);

- TOTOBHOCTBIO IPUMEHSTh MH)XKEHEPHbIE 3HAHUA JJIS pa3pabOTKU U peanu3aliu MpoeKTOoB,
YIOBIETBOPSIOIINX 3aJaHHBIM TpeOOBaHMAM, B TOM YHCJIE TPEOOBAHUSIM SKOHOMUYECKOMH
3¢ (HeKTUBHOCTH, TEXHUUECKON U 3Kojorudeckoi 6ezonacuoctu (I1K-12);
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- CIMOCOOHOCTHIO MPUMEHATH MeToA0I0THI0 TpoekTupoBanus (ITK-13);
- TOTOBHOCTBIO  CaMOCTOSITEJIbHO  NPOEKTHUPOBATH  TEXHOJIOTMYECKHUE  MPOIECCHI
MIPOM3BOICTBA MaTepUaa U U3ACIIUNA U3 HETO C 3aJaHHbIMU XapakTtepuctukamu (I1K-14);

- CIIOCOOHOCTBIO PACCUHWTHIBATH M KOHCTPYUPOBATH TEXHOJIOTMYECKHE OCHACTKH U
UCIIOJIb30BAaTh COBPEMEHHbIE MPUKIAJAHBIE MPOTrPaMMbl U KOMIBIOTEPHYIO TrpaduKy, CETEeBbIC
TexHosioruu u 6a3el nanubix (I1K-15).

3namo:

- COCTaB M HA3HAYCHHE OCHOBHOT'O M BCIIOMOTATEIHLHOTO OOOPYIOBAHHS IEXOB 3aIIUTHBIX
MOKPBITU;

- NPUHOMIBI TOX0Opa W pacyera XapaKTEPUCTUK OOOPYJOBAHMS IIEXOB 3aIIUTHBIX
MOKPBITU;

- OCHOBHBIE METO/Ibl HEUTPAJIU3AIIMU COUHBIX BOJ] IIEXOB 3AITUTHBIX TOKPBHITUM.

Ymemn:

- MPUHUMATh PEUICHUS 110 KOMIIOHOBKHY JTUHUN HAaHECEHHUS 3aIlMTHBIX MOKPHITHH;

- OCYIIECTBJISATh BBIOOP MATEPHAJIOB JJIsi M3TOTOBJICHUS OCHOBHOTO M BCIIOMOTATEIHLHOTO
000pyIOBaHUS U KOMMYHUKAIIMOHHBIX CETEH.

Braoemy:
- HaBbIKaMHU pacueTa OCHOBHOT'O U BCIIOMOTaTeJIbHOTO 000PY/I0BaHUS M CMEKHBIX CHCTEM;
- HaBBIKAMU COCTABJICHUSI MaTepHajIbHbBIX 0AJAaHCOB TEXHOJIOTHYECKUX MIOTOKOB
- 0a30BbIMM HaBbIKAMU KOMIUIEKCHOTO aHaJW3a OCHOBHBIX U BCIIOMOTraTENbHbBIX
TEXHOJIOTMYECKHUX IPOLECCOB
3. KpaTkoe cogep:xkanue JTUCUUIIMHBI:
OcHoBHOe ¥ BcrioMorareJibHOe 000py10BaHNe LEX0B 3aIUTHBIX NOKPBITHIA.
CoctaB o6opyaoBanus. OCHOBHBIE y3JIbl U UX (PYHKIMU. XUMHUYECKass CTOMKOCTh MaTEpHUAJIOB,
MPUMEHSEMBIX I U3TOTOBJIEHUS 000PYA0BaHUS.
PecypcoeMkocTh 11€X0B 3allIUTHBIX OKPBHITHIA.
OCHOBHBIE BHJIBI PECYPCOB, UCIOJB3YEMBIE B Li€XaX 3aIIUTHBIX MOKPBITUHA. DJIEKTPUYECKHE
cucteMbl. Bononorpebienue u BomooTBeicHUE. ['a30cHa0)eHNE.
IKOJOTrHYeCKHEe aCHeKThI padoThl HEeX0B 3aIMTHBIX NOKPbITHI.
O4HCTHBIE COOPYXKEHHS 1I€XOB 3aIIMTHBIX MOKPHITHH. CriocoObl HEWTpaIU3alMi CTOYHBIX BOJ
U UX IPUMEHUMOCTb B 3aBUCUMOCTH OT UCXOJHBIX YCIOBUMU. ['a300uncTka
OCHOBBI IPOEKTHPOBAHUS.
TexHonornueckue pacueTsl. JHEPreTUYeCKUe pacueTsl. MaTepuanbHbIE pacyeThl

4. O0bem yueOHOH TUCHHUILINHBI.

B B
B .
Bunasr yaeGHOI paboThI 3a4ETHBIX | aKaJeM. ACTPOH
yacax
eAMHHIIAX gacax
0o 0
Aasi TPYA0EMKOCTh JHCHMUIJIMHBI MO Y4YeOHOMY 5 180 135
IUIAHY
AyIMTOpHBbIE 3aAHATHS: 2 72 54
Jlexuuu (Jlek) 0,5 18 13,5
[Ipaktrnueckue 3ausarus (I113) 1,5 54 40,5
JlaGoparopwust - - -
CamocrostenbHas padora (CP): 3 118 88,5
IIpoext 2 72 54
KoHTakTHas caMocTosTelIbHas paboTa 0,2 0,15
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CamocTosiTeIbHOE U3YUECHUE PA3/IeNIOB JUCITUILUIMHBI 1 45,8 34,35

Bua konTposIsi: 3a4eTt / 3K3aMeH 1 3a4eT ¢ OLEeHKOi

AHHOTaNusA padodeil NPOrpaMMbl M CHHMIIIMHBI
«IIpoeKTHBIN MOAX0A NPH CO3JAHUU U PEKOHCTPYKLUMHU XMMHYECKHX MPOU3BOICTB
(b1.B./1B.05.02)

1. Ieab JMCHMIJIMHBI — MTOJyYeHHUE CTYACHTaMH 0a30BBIX TEOPETHUECKUX U MPAKTHUECKUX
3HaHUU B 00JIaCTM OpraHM3alMd M YIPABJICHUSA NPOCKTHUPOBAHHUEM TEXHOJOTUH, 000pyIOBaHMS,
IIPOLIECCOB U IPOU3BOJICTBEHHBIX XHMHUKO-TEXHOJOTMYECKUX CHCTEM HAYKOEMKHX IPOU3BOJICTB;
MNPUMCHCHUA MCTOHOB IINIAHUPOBAHUA BBICOKOTCXHOJIOTUYHBIMH HAYYHO-HUCCJICOOBATCIBCKUMU,
OTIBITHO-KOHCTPYKTOPCKUMHU M OIBITHO-TEXHOJOTUYECKUMHU IPOEKTAMHM IIPU CO3JAAHUU HOBBIX U
PEKOHCTPYKIMH CYIIECTBYIOIIUX XUMUYECKUX MPOU3BOJICTB U HAYKOEMKOU pecypcocOeperaronieit
MIPOIYKIIVH.

JII/ICIII/IHJ'II/IHa IMMO3BOJIACT OCBOMTH OCHOBHBIC MOJOKCHUA CICAYIOIUX Pa3gCIOB: HpOCKTHLII\/'I
MOJX0/ KaK CTaHAApPTHBIN crioco0 BeleHHs Ou3Heca; yNpaBieHHE MPOEKTaMU Kak Habop METOIO0B
U CPEJICTB JOCTH)KEHUSI BBICOKOTO KayecTBa, SKOHOMHUHU CPEICTB, BPEMEHH, PECYPCOB, CHUKEHHUS
PHUCKOB, NOBLIMICHUA HAACKHOCTH NTPHU pCaIU3aAIMN BBICOKOTCXHOJIOTHYHBIX ITPOTrpaMM U ITPOCKTOB.

2. B pe3yabTaTe H3y4eHUus1 JUCHHUILNINHBI 00y4arouiicst N0 MporpaMMe MarucTpaTypbl
JOJIZKEH::

Oobnadamsp cnenyrommmu o0mekynbTypHbiMu (OK), obmenpodeccuonansupivu (OIIK) u
npodeccuonanbabME (I1K) KOMTIeTeHIIUAMH

— BIJIAJIETh CHUCTEMON MEHEIKMEHTa KauecTBa, YMEHHUEM OpraHH30BaThb M BHEAPUTh MX Ha
HaykoeMkux npousBozcTsax (I1K-7);

— 0051a1aTh TOTOBHOCTBIO CO3/1aBaTh HAYYHO-TEXHUYECKUE OTYEThI, 0030pbl, MyOJUKALMU 10
pe3yibTaTaM  BBINOJHEHHBIX JKCIIEPUMEHTOB; Yy4YacTBOBaTh BO BHEJIPEHUH PE3YyJIbTAaTOB
uccaenoanuii u pazpadotok (I1IK-11);

— TOTOBHOCTb IMPHUMEHATh HHXCHEPHBIC 3HAHUS I pa3pabOTKH M peaqu3alid IMPOEKTOB,
YIOBJIETBOPSIOUINX 3aJaHHBIM TpeOOBAaHUSAM, B TOM 4HCIE TPEOOBAHUAM HKOHOMHUYECKOM
3¢ HEKTUBHOCTH, TEXHUYECKOH 1 dKoJorudeckoi 6e3omnacHocTH (I1K-12);

— 00na1aTh CIIOCOOHOCTBIO COCTABIISATH M NMPOBOAUTH y4eOHBbIE KypChl B paMKax HaIlpaBlICHHS
01 PYKOBOJICTBOM IpodeccopoB U onbITHBIX AoueHToB (I1K-13);

—00nanaTh CHOCOOHOCTBIO pPa3pabaThiBaTh METOAMYECKHE MaTepHalibl, HCIOJIb3yeMble
oOyuatonumucs B yaeonom nporecce (I1K-14);

— o0magaTb TOTOBHOCTBIO OOydyaThb TMEPCOHAJ OpraHU3alMil COBPEMEHHBIM METOJaM
OpPTaHU3aIMOHHO-DKOHOMHYECKOTO MOJESIUPOBAHUS IS TMPHHATHUS aJIEKBATHBIX YIPABICHYECKUX
pemenuii (ITIK-15).

3namp:

— OCHOBHBIE€ CTagUM  aPXUTEKTYpHO-CTPOUTEIBHOTO  MPOCKTHUPOBAHUS  XUMHUYECKUX
IIPOM3BOJICTB M TEXHOJIOTUYECKOTO MPOESKTUPOBAHMSI XUMUUECKUX MPEANPHUATHI U IPOLECCOB,

— OCHOBHBIC TPHHLMIIBI COCTaBJICHUS MaTeMaTHUECKUX MOJIeNel, aHaiu3a M pacyera
MIPOLIECCOB U aIMapaToB XMMHUYECKON TEXHOJIOTUY;

— OCHOBHBIE TTOJIOKEHUS] COBPEMEHHON KOHLICTIIIMH YIIPABICHHS IPOSKTaMHU;

— MpOLEyphl, OCHOBHBIE LIary U aJIFCOPUTMbI YIIPaBJICHUS IPOECKTAMH;

— aHaJu3 OM3HEC-NPOIIECCOB M METOJbl aBTOMATH3AllMM MHPOIECCOB NPHUHATHS PELICHUH B
YCIIOBUSIX BHICOKOM CTENIEHU HEONPEIEICHHOCTH U PUCKA.

Ymemos:
— 000CHOBaTh BHIOOpP  NPHUHIMIIMATIBLHON  pecypcocOeperaromei arnmapaTypHO-
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TEXHOJIOTUYECKON CXEMBbI XUMUYECKOTO MPOU3BOJICTBA;

— 000CHOBATh BBIOOp THTA M KOHCTPYKIIMH TEXHOJOTHUECKUX aIMapaToB M BCIIOMOTaTeIbHOTO
o0opyI0BaHUs;

— [IOATOTOBUTH 3aJjaHUs Ha pa3pabOTKy CTPOHIHEPrOKOMILIEKCA;

—  1Ooub30BaThCsl  2-3  OCHOBHBIMM  MH()OPMALMOHHBIMH  CHUCTEMAaMU  YIpaBJIECHUS
MHHOBAllMOHHBIMU NIPOEKTaMU M IporpaMmaMu aBTOMAaTHU3MPOBAHHOTO KOHCTPYMPOBAaHUS U
IIPOEKTUPOBAHHUS ITPOLIECCOB U ANINAPAaTOB XMMUUYECKHUX IIPOU3BOACTB.

Bnaoembs:

— OCHOBAMM TEXHUYECKOIO IPOEKTUPOBAHHUSA, BOIPOCAMU IPOCKTUPOBAHUSA XUMHUYECKHX
MPEANPUATHHI, OTACNIBHBIX 1I€XOB, TEXHOJIOTUYECKUX JIMHUNA, XUMHUKO-TEXHOJOTUYECKUX CUCTEM U
anmnapaToB XUMUYECKOU TEXHOJIOT Y,

— (Qopmamu, MeTomamMHM  IUITAHHUPOBAHWS, OPraHM3allMd ®  YOpPaBICHHA  HAy4HO-
HCCIIEI0BATENIbCKUMH, OINBITHO-KOHCTPYKTOPCKMMHU U OIBITHO-TEXHOJOIMYECKUMH paboTaMu IO
CO3JJaHUIO HOBBIX TEXHOJIOTMI U HAYKOEMKOM IIPOIYKIUH.

3. KpaTkoe coaep:kanue IUCHUIIHHBI:

O0mme nonoxeHnst

[IpoekTHBIN NMOAX0/ KaK CTaHJApTHBIA croco0 BeaeHUs Ou3Heca. YIpaBlIeHHE MPOEKTaMU
Kak Ha0Op M CpelCTB JOCTHXKEHUSI BBICOKOTO KadecTBa, SKOHOMHM CPEICTB, BPEMEHHU, PECYpPCOB,
CHIDKEHHUSI pPUCKa, TOBBIIMICHHUS HAJAEKHOCTHU IPU peau3alldi BHICOKOTEXHOJOTHYHBIX MPOTpamw,
IIPOEKTOB WJIM MEPONPUATHH.

Poas HUOKP B pa3paboTke pecypcocOeperaroimmx XuMHKO-TEXHOJOTMYECKHX CHCTEM

[IporpeccuBHbIe pa3pabOTKH B 00JaCTH TEXHUUYECKUX HAYK, PEAJIaraeMbIX Uil BHEIPECHUS
B npousBojactBo. Ponrp HUOKP (OTP) B pa3paboTke XHUMHUKO-TEXHOJIOTMYECKUX CHCTEM.
MeHe)KMEHT  HaydHBIX  MCCIEIOBAaHMH W  TOCYJAapCTBEHHas IMOJUTHKa B  o0JacTu
pecypcocOepekeHHs] 1 HAYKOEMKUX TeXHOJIOTHH.

Oprann3annoHHbIe CTPYKTYPbI YIIPABJICHHSA

Onpenenenue NOHATH «IpoekT». KoHuenuus u 6a30Bble MOHATHUS YIIPABJICHUS TPOSKTaMH.
IlenecooOpa3HocTh Mepexoja K MPOSKTHOMY yHpaBieHHI0. JKU3HEHHBI LUKI MpPOEKTa.
Paznenenune mnpoexkta mo ¢azaMm. YuactHuku mpoekta. Komanga mnpoexrta. CrpykTypu3auus
npoekTa. [locTpoeHne nmepapXudyeckoi CTPYKTYpbl NMPOEKTHBIX paboT. MeTolbl CTPYKTYpH3aluu
npoekTa. OKpyKeHHE POEKTA.

IIpuHUIMNBI M MEeTOAMKA NPOEKTHPOBAHUS

PazButue Poccuiickoit npombiniieHHOCTH B 80-90-x rogax mpomnuioro Beka v B Hayaje XXI
Beka. [IpoexTupoBaHne XMMHUYECKUX MPEANPUATUI KaK CaMOCTOSITENbHAs OTPAcib WHKEHEPHOTO
TpyZa.

OCOOEHHOCTH TPOEKTHPOBAHUS COBPEMEHHOTO TMPOMBIIUICHHOTO MPEAIpPUSATHS —Kak
IIPOLIECCA, PACCYUTAHHOIO HA IIEPCIEKTHBY. YCJIOBHA M ILECJIEBBIE 3aJa4d IPOCKTUPOBAHUS
npeanpusaTHs. TUnoBble BApUaHThl IPOEKTUPOBAHUS IPOMBILUIEHHOTO TIPEAIPUITHS.

[TonoxeHne o cocTaBe pa3feiaoB MPOEKTHOW JOKyMEHTalMM M TpeOOBaHUSA K HX
conepxanuto. [lopsanok pa3paboTKu IPOEKTHON JOKYMEHTAIUH.

TexHomornyeckui Npouecc Kak 0CHOBAa NMPOMBILIEHHOT 0 NPOCKTHPOBAHHUA

Oranbl  pa3pabOTKM  TEXHOJOTHMYECKOH cxeMbl. CucTeMa CTPYKTYpHBIX €IMHHUI[ B
XMUMHYECKOM TexHosoruu. [IpuHuumel BeiOOpa MeToaa mpousBoacTBa. CHCTEMHBIM MOAXOX Kak
0000 MIAIONTNI PUHLIUI CO3IaHUsS O€30TXOJHBIX MPOU3BOCTB. DCKU3HAS TEXHOJIOTUYECKAs CXeMa.
OCHOBHBIE CTaJUU XUMHKO-TEXHOJOTMYECKOro Ipouecca. PacueT MaTrepuanbHBIX M TEIUIOBBIX
0aJaHCOB MO CTAAMSIM MTPOU3BOJICTBA.

AHaJN3 UCXOHBIX MATEPUAJIOB NIPH Pa3padoTKe NMPOEKTHOH JOKYMEHTAIIUN

[IpoBepka 0OOCHOBAaHHOCTHM METO/a IPOU3BOJACTBA. HempepblBHBIE W TEPUOIUYECKHE
IpOLeCChl, UX XapaKTepUCTHKa M O0JAaCTH pPALMOHAJIBHOTO MNPUMEHEHUS B XMMHUYECKOH
MPOMBIIIICHHOCTH. Pa3paboTka MeTONOB HMHTEHCH(PHMKAIMK TEXHOJOTHYECKUX IPOLIECCOB.
CucteMHble W JI€KOMIIO3ULMOHHBIE  (PEKUMHO-TEXHOJIOIMYECKHE U ammapaTypHo-
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KOHCTPYKTUBHBIEC) METO/IbI UHTEHCU(UKALIUH.

O0mme  NpUHUUNBI  aHAJM3A,
o0opynoBaHust

Knaccudukanus nmporeccoB Ha OCHOBE KMHETHUECKUX 3aKOHOMepHOcTel. Teopus sBieHui
IepeHoca KaKk OCHOBA aHAJIM3a MPOLIECCOB U allapaToB XUMHYECKON TEXHOJIOTUU, MOJAEIUPOBAHUS
1 pa3paboTKu 0000IIEHHBIX METOJOB pacueTa THAPOMEXaHUICCKUX, TEIUIOBBIX U MAaCCOOOMECHHBIX
MIPOLIECCOB U aIapaToB.

OOuwmii Bua ypaBHEHUH CKOPOCTH IMPOIECCOB; JIBUXKYINAS CHJIA U JIUMUTHPYIOIIME CTa/lny;
METO/bI BO3/ICMCTBUS HA TUMUTUPYIOLLUE CTAIUN.

Bnusiaue rupoIuHaMHYECKO CTPYKTYPHI MIOTOKOB B ammapaTax Ha (PU3MKO-XUMUYECKHE
npouecchl. TUNOBBIE MOAENU CTPYKTYpbl IOTOKOB, OINPEIEICHUE HUX [apaMeTpOB M OLIEHKa
aJIeKBaTHOCTU MOJIEIHN OOBEKTY.

O6ocHoBaHMEe W BBIOOp THUNA M KOHCTPYKIMH TEXHOJOTMYECKHX ammapaToB U
BCIIOMOTATEJILHOTO 000pYyA0BaHUs. TeXHUKO-IKOHOMHUYECKAsi ONTHMU3ALHUS TIPU COTIOCTABICHUN H
BBIOOpPE COOTBETCTBYIOIIMX IPOILIECCOB W aNMapaToB XUMHUYECKOW TEXHOJIOTHH, OMpeIeICHHH
YCIJIOBUI MPOBEAECHUS POLIECCOB, MPOEKTUPOBAHUY U pacyeTe alnaparos.

MeTtoabl HccnenoBaHus MPOLECCOB U alllapaTOB XUMUYECKOM TEXHOJIOTHH. MecTo U poib
TEOPETUYECKUX U OSKCIEPUMEHTAJIbHBIX MCCIEAOBAHUN, BBIYMCIUTEIBHOIO 3KCIEPUMEHTA.
CucreMHBI MOAXOA K M3YYEHHMIO M CO3JAHUIO HOBBIX IPOLIECCOB W ammaparoB. MccinemnoBaHne
IIPOLIECCOB Ha MHUKPO- U MaKpOypoBHsX. OCHOBHbIE NPHUHLUIIBI COCTaBICHHUS MaTEMaTHYECKUX
MoJieNel, aHaiuW3a M pacyera ImporeccoB U ammapatroB. CouetaHue (U3MYECKOTO U
MaTEeMaTHYECKOr0 MOJIETUPOBAHUS JIsl PELICHHUS] XUMUKO-TEXHOJOTHYECKUX 3a/1ay.

CranpmapTHOE U HECTAHIAPTHOE TEXHOJIOTHUECKOe 000py10BaHUE.

pacuera Hu BLIﬁOpa TEXHOJOTHYIECCKOI0

4. O0bem y4eOHOI AUCHUNIMHBI

. B B akanewm. B
Bunasr yaeGHoi paboTh 3a4ETHBIX qacax ACTPOHOM.
eIMHUIIAX gacax
Oomast TPYA0EMKOCTh JTACIHUIIINHBI o 5 180 135
Y4eOHOMY ILIaHY

AyMTOpHBbIE 3AHATHS: 1,5 62 46,5
Jlexuuu (Jlek) 0,5 18 13,5
[TpaxkTrueckue 3ansatus (113) 1,0 44 33
CamocrositesbHas padora (CP): 3.5 118 88,5
Pedepar 1,0 36 27
KoHTakTHas camocTosTenbHas paboTa 0,2 0,15
CamMocTosITeTbHOE U3YUCHHUE Pa3/1eNIOB AUCIUILUIMHBI 2,5 81,8 61,35
Buja koHTpoOss: 3aueT / IK3aMeH 3ayeT ¢ OLEHKOI

AHHOTaus padoyeil MporpaMMbl y4eOHOH NMPAKTHKHU: NPAKTUKH 0 MOJYy4YeHHUIO
npogeccnoHaabHbIX yMeHH H HaBbIKOB (B2.B.01(Y))

1. Ileab NpPaKTHKH — TOJy4YeHHUE

npodeccrnoHaIbHBIX

yYMEHUN

)51 OIIBITAa

HpO(l)GCCI/IOHaHBHOfI ACATCIBHOCTH IIYTEM CaMOCTOATCIBHOI'O TBOPYECKOI'0 BBIMMOJIHCHUA 3ajady,
IOCTAaBJICHHBIX nporpaMMoﬁ IMMPAKTHUKU.

2. B pe3yabTrare TPOXO:KAeHUS] TNPAKTHUKH o0ydawummiics 1o mporpaMmme
MarucTpaTypsbl 10JKeH:
Obnaoams CJIEeIyIOIUMU OOIEKYIbTYPHBIMU KOMIETEHIUSIMU (OK) "

obmenpodeccuonanbHbiMu KomneteHnusmu (OITK):
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- TOTOBHOCTBIO JIEHCTBOBAaTh B HECTAHJAPTHBIX CHUTYyallUsAX, HECTH COLHUAIBHYIO H
ATHUYECKYIO OTBETCTBEHHOCTD 3a NMpuHsAThIEe pemenus (OK-2);

- TFOTOBHOCTBIO K CAaMOpPa3BUTHUIO, CaMOpeali3allM, HCIOJb30BAaHUIO TBOPUYECKOTO
noteHimana (OK-3);

- CIOCOOHOCTBIO  NOATOTABIMBATE M  MPEACTABIATh IPE3CHTAllMM IUIAHOB U
pe3ynbTaToB COOCTBEHHOM M KoMaHHOH aearenbHocTh (OK-5);

- TOTOBHOCTBIO ()OPMHUpPOBaTh W OTCTaMBaTh COOCTBEHHBIE CYXJIEHUS M Hay4yHbIE
MO3UIMHM, aHAJU3UpOBaTh U JI€JaTb BHIBOABI 10 COLMAIBHBIM, ATHYECKUM, HAy4YHBIM U
TEXHUYECKUM IpobjeMaM, BO3HUKAIOIIUM B NPO(PECCHOHATIBHON NeATEIIbHOCTH, B TOM 4YHCIE, C
y4eToM 3Kosoruueckux nocneactsuit (OK-6);

- TOTOBHOCTBIO PYKOBOJUTH KOJUIEKTMBOM B cdepe cBoell mnpodeccuoHaaIbHON
JESTeIbHOCTH, TOJEPAHTHO BOCIPUHMMAs COLMAJIbHBIE, STHUYECKUE, KOH(ECCHOHAIbHbIE U
KynbTypHble paznnuus (OIIK-2);

— CHOCOOHOCTBIO  TPUMEHSTh OCHOBHbBIE IOJIOKEHMS W METOJbl  COLMAJIBHBIX,
IYMaHUTapHbIX W SKOHOMHMYECKHX HAayK NpU pEIIeHHH Mpo(ecCHOHAIBHBIX 3alad C Yy4eTOM
MOCTIeICTBHM 111 00111ecTBa, SKOHOMUKH 1 Kosioruu (OITK-4).

3namo:

- MOPSAIOK OpraHu3aliM, IUIAHUPOBAHMS, NPOBEACHUS M O0OECleyYeHHs] Hay4dHO-
UCCIIEI0BATENBCKUX PA0OT C HUCIOIB30BAHUEM COBPEMEHHBIX TEXHOJIOTUI

- NOPSAOK  OpraHu3alM,  IUIAHUPOBAHUSA,  IPOBEIEHMA U oOecredyeHus
00pa30BaTeNIbHON ACATEIBHOCTHU 10 MPOPUITIO H3ydaeMOi MPOrpaMMbl MaruCTpaTyphbl

Ymems:

- OCYILECTBIATh MOUCK, 00pabOTKY M aHaJIM3 HAay4YHO-TEXHUYECKOW MHPOpMAIUH 110
npoduIIo NpoiiIeHHON NPaKTUKH, B TOM YHCIIe ¢ IpUMEHeHHeM Internet-TexHoorui;

- UCIOJb30BaTh COBPEMEHHbIE MPUOOPHl M METOAMKH MO NPO(UII0 MPOrpaMMbl
MarucTpaTypbl, OpPraHHU30BHIBATh IMPOBEACHHE SKCIEPUMEHTOB U WCIBITAHUM, MPOBOAUTH HX
00paboTKy U aHATTM3UPOBATh UX PE3YIbTATHI;

- BBINOJIHATH I€laroruyeckue (yHKIUH, POBOAUTH IIPAKTUYECKHE U JIAOOpaTOpHbIE
3aHATHUS CO CTYJCHUECKOM ayTuTOpHeil o BBIOpaHHOMY HAlPaBJICHUIO MOTOTOBKH.

Braoemy:

- CIIOCOOHOCTBIO M TOTOBHOCTBIO K HCCJIE0BATEIbCKOM JEATENBHOCTH MO MPOdUIIO
M3y4yaeMoi MPOrpaMMbl MaruCTPaTyphl;

- METOOJOTMYECKUMH TOAXOJaMHM K OpraHu3alMd Hay4HO-HCCIEeN0BaTEeIbCKOW U
00pa30BaTEIILHOM JIeATEITBHOCTH;

- CIIOCOOHOCTBIO HA IIPAKTHKE HCIOJIb30BaThb YMEHMS M HAaBBIKM B OpraHU3alUH
HAyYHO-UCCIIEI0BATEIbCKUX U MPOEKTHBIX padoT;

- HaBBIKaMU BBICTYIUICHUH TIepe]] y9eOHOM ayIuTOpHeH.

3. KpaTkoe copep:kaHue NPpaKTHKHA

[IpakTHka 1O TOJYYEHUIO TPO(PECCHOHATBHBIX YMEHHMH M OMbITa MPO(hecCHOHAILHON
NESATeIbHOCTH BKJIIOYACT dSTalbl O3HAKOMJIEHMS C [PUHLUUMIAMM OpraHM3aldd  Hay4HbIX
vccaeaoBaHuN U yuyeOHOM paboThl (Moaynu 1, 2) U 3Tanm MpaKTHYECKOTO OCBOCHUS ACSITEIHHOCTU
YUEHOTO-HccleoBaTens (MOAYMb 3).

Monyne 1. BBenenue — 1enu v 3ajaud NPaKkTUKU MO MOJIYYEHHUIO NMPOQPECCHOHATbHBIX
YMEHUH U ombpiTa MNpo(ecCHOHANbHOM  neATenbHOCTH.  OpraHu3almOHHO-METOANYECKUE
MEPOIPUSITHSL.

Monyne 2.  3HakKOMCTBO C  OpraHM3alMedl  HAy4YHO-HUCCJIENOBAaTENbCKOW U
o0pa3oBaTesIbHON JeATeabHOCTU. [IpuHIMOBI, TEXHONOTHMH, (GOPMBI M METOJbl OpraHU3aAlMU
Hay4YHO-UCCIIEI0BATENbCKON JeITEIbHOCTH HAa MpUMEpe OpraHM3allud Hay4HOH paboThl Kadeaps
(npobGnemHoi naboparopuu, HaydyHOW rpynnsl). [IpUHUOUOBI, TEXHOJIOTUH, (OPMBI U METOJbI
00y4eHHUs CTYACHTOB Ha MpUMepe OpraHuzaluy yueOHoi paboTsl kadenpsl.

Monyns 3. Bemmonnenume uHauBHayanbpHOro 3amanums. COop, oOpaboTka u
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cucrteMaru3amus uHGopManmuoHHOro Martepuana. OdopmieHue otdera. JlnyHoe yuactue
00yUaIoIIEeTrocs B BHIMOJTHCHHH HAYYHO-UCCIIE0BATEIBCKOM PaboThI Kadeapol.
4. OObeM MNPAKTUKH 1O TOJYYeHUI0 NPoecCHOHAIBHBIX YMEHHH M OnbITa
npogeccHOHAIbHOM eSITeJIbHOCTH
Bugsl yaeOHoI paboThI O6Bvem
B
B akanem. | B actpon.
3a4ETHBIX
gacax gacax
eIMHUTIAX
O0masi Tpy10eMKOCTh NPAKTUKHA MO Y4eOHOMY
6 216 162
IIAHY
AyauTOpHBIE 3aHATHS: - - -
CamocrositensHas padora (CP): 6 216 162
KonrtakTHas camocTosTenbHas paboTa 0,2 0,15
CaMOoCTOSITeNIbHOE U3YYECHHE PAa3JIeJIOB TUCIIUIIIIMHBI 215,5 161,85
Bua uTOroBoro KOHTpoOJIsi: 3a4eT / IK3aMeH 3adeT ¢ OEHKOH

AHHoTanus paéoyeii mporpamMmmbl npou3soacTBeHHoil npakTuku: HUP (b2.B.02(H))

1. Hear HUP — monydenne mpodecCHOHAIBHBIX YMEHHUW W OIbITa MpodheCcCHOHATBLHON
JESITEIPHOCTH IYTEM CaMOCTOSITEIbHOIO TBOPYECKOT'O BBIMOJHEHMS 3a]ad, IOCTABICHHBIX
nporpammon HUP

2. B pe3syabtrare BpimosHenus HUP ol0yuarommiicss mo mporpaMMe MarucTpatypsl
JOJIKeH:

Obnaoams nipodeccuonansabiMu (I1K) komneTeHIUsAMHU:

- TOTOBHOCTBIO K UCIOJIb30BaHUIO COBPEMEHHBIX nHGOPMaAIIMOHHO-
KOMMYHHUKAIIMOHHBIX ~TEXHOJOTUH, TJO00ANbHBIX WH(POPMAIMOHHBIX pPECYpCOB B  Hay4dHO-
HCCIIEIOBATENIbCKON U PACUETHO-aHAIUTUYECKOW NEATENBHOCTH B O0JacTU MaTepuajoBElICHUs U
texnosioruu matepuanon (I1K-1);

- CIIOCOOHOCTBIO  HCIIOJIB30BaTh ~ METOABl  MOJEIUPOBAHUS U ONTHUMH3ALUHU,
CTaHJAPTU3AIMM W CepTU(PUKAIMM Ui OLEHKM M TNPOTHO3MPOBAHUS CBOWCTB MAaTEpHUalIOB U
a¢ddextuBHOCTH TexHOMOTHUECKHX Tmporecco (ITK-2);

- CIIOCOOHOCTBIO TMOHUMATh (PU3MUECKUE W XUMHUYECKHE TMPOLECCHI, MPOTEKAIOIINE B
MaTepuanax Inpu UX MOJIydeHUuH, o0paboTke U MOAU(UKALMU; UCIIONb30BATh B UCCIECIOBAHUIX U
pacueTax 3HaHHUS O METOJaX HWCCIIEJOBAaHMSA, aHAIN3a, JUATHOCTHKH M MOJAEIHPOBAHUS CBOMCTB
BEIIECTB (MaTepuasoB), MPOBOJUTH KOMIUIEKCHBIE HCCIEIOBAaHUSA, MPUMEHSS CTaHAAPTHBIE U
ceprudukanronnasie ucnsitanus (I11K-3);

- CIIOCOOHOCTBIO HCIIONIb30BaTh Ha TMPAKTUKE COBPEMEHHBIE TPEACTABICHUS O
BIMSSHUM MHKpPO- M HAHO-CTPYKTYPBl Ha CBOWCTBAa MAaTEpUAlOB, WX B3aMMOJCUCTBUH C
OKpY’Karollen cpesioi, MoisIMH, YHEPreTUYeCKUMHU YacTuliaMu U uznydenuem (I11K-4);

- CIIOCOOHOCTBIO ~ CAMOCTOSITENIBHO ~ OCYHIECTBISATH  COOp  JAaHHBIX, HW3ydaTh,
aHaMU3upoBaTh U 0000IIaTh HAYYHO-TEXHMYECKYI0 HH(POpPMAIMIO MO0 TEMaTHKE HCCIe0BaHus,
pa3pabaTbiBaTh ¥  HUCIOJNB30BaTh TEXHUYECKYI0 JTOKYMEHTAalMI0 B  NpOQEeCCHOHATLHOU
nesitenbHOCTH (ITK-5);

- TOTOBHOCTBIO ~ HCIIONIb30BaTh  3HAHWA  OCHOBHBIX  IOJIOKEHHWH  IaTEHTHOTO
3aKOHOJATEeNbCTBA M aBTOpCKoro rmnpasa P®, HopMaTHBHbIE JIOKyMEHTHl IO BOMNpOCaM
MHTEJUIEKTYaJIbHOH COOCTBEHHOCTH TIPH TMOJATOTOBKE JOKYMEHTOB K TTATEHTOBAHUIO M O(OPMIICHUIO
Hoy-xay (IIK-6);

- TOTOBHOCTBIO MPOBOJIUTEH BEIOOP MaTEPHAIIOB /IS 3aJaHHBIX YCIIOBHI HKCILUTyaTalluu
C ydeToM TpeOOBaHMI HAIEKHOCTH U JOJITOBEYHOCTH, HKOHOMHYHOCTH U DSKOJOTMUYECKUX
MOCTICICTBMIA WX TPUMEHEHWS Ha OCHOBE 3HAHHWS OCHOBHBIX THIIOB HEOPTAaHWYECKHX U
OpPraHMYeCKHUX MaTepUalIOB pa3IMyHOr0 Ha3HAUYEHUs, B TOM 4ncie HaHomaTepuanos (I1K-7);

55




- CIIOCOOHOCTBIO CAMOCTOSITENIPHO Pa3padaThiBaTh METO/IBI U CPEICTBA ABTOMATH3AIUH
MIPOIIECCOB MPOU3BOJICTBA, BEIOMPATH 000PYIOBAaHUE M OCHACTKY, METObI i IPUEMBbI OpraHU3aIHN
Tpyaa, obecneunBarOmuX 3QGEeKTUBHOE, TEXHUUYECKH U HKOJIOTMYECKU 0e30MacHoe MPOU3BOJICTBO
(I1K-8);

- TOTOBHOCTBIO K MPO(ecCHOHANbHON 3KCIUTyaTalli COBPEMEHHOTO 000OpYyIOBaHUS U
puOOPOB B COOTBETCTBHUH € TpeOOBaHMSIMH Maructepckoii nporpammsl (I1K-9);

- CIIOCOOHOCTBIO HCIONIb30BAaTh HOPMATHBHBIE M METOAMYECKHE MaTepuajbl [0
TEXHOJIOTUYECKON TOATOTOBKE IPOM3BOJCTBA, KA4eCTBY, CTaHAAPTH3AIMU U CepTU(UKALUU
U3JIEJINI M MPOIECCOB B TEXHOJOTMUECKUX MpOoIleccax U Omepalusx, ¢ y4eTOM WX Ha3HAYCHHS,
CIIOCOOOB pean3alny U PpeCypcHOro o0eceueHus: Ha OCHOBE dKoHOMHIYeckoro aHanu3a (I1K-10);

- CIIOCOOHOCTBIO  CAaMOCTOSITEJIBHO ~ HMCHOJNb30BaTh TEXHUYECKHE CpEACTBA IS
U3MEpPEHUs U KOHTPOJS OCHOBHBIX IapaMETPOB TEXHOJOTMYECKUX IPOLECCOB, CTPYKTYpbl M
CBOMCTB MaTepualioB M H3ACIUNA W3 HHUX, IUIAHUPOBAHMS M peaTu3allid HCCIEeNOBaHUN U
pazpaborok (IIK-11);

- TOTOBHOCTBIO TPUMEHSTh WH)KCHEpPHBbIE 3HAHMUS IJS Pa3pabOTKU U peau3anuu
MPOEKTOB,  yAOBIETBOPSIOMIMX  33JaHHBIM TpeOOBaHUSM, B TOM 4HCIE€ TPEeOOBAHUAM
YKOHOMUYECKOH (P PEeKTUBHOCTH, TEXHUUECKOM U dKoNorndeckoit 6ezonacuoctu (I1K-12);

- CIIOCOOHOCTBIO TPUMEHSITh MeTo10510THI0 rpoekThpoBanus (11K-13);

- TOTOBHOCTBIO ~ CAMOCTOSITENIBHO  MPOEKTUPOBATh  TEXHOJOTMYECKUE  IPOLIECCHI
IIPOM3BOJICTBA MaTepuaia U U3JeJIUi U3 Hero ¢ 3aaHHbIMU XapakTepuctukamu (I1K-14);

- CIOCOOHOCTBIO pAacCUUTHIBATh M KOHCTPYHUPOBATh TEXHOJOTMUECKUE OCHACTKU U
UCIIOJIb30BaTh COBPEMEHHBIE MPUKJIAJAHBIE MPOTrPaMMbl U KOMIBIOTEPHYIO TrpaduKy, CETEBbIE
TexHojoruu u 6assl nanueix (I1IK-15).

3name:

- MOAXOJAbl K OpraHU3alMd  CaMOCTOSITEIbHOM M KOJUIEKTUBHOW  Hay4dHO-
UCCIIeIOBATENIbCKON pabOoThI;

- MPUHIIMIIBI OPraHU3alUY TPOBEECHUS SKCIIEPUMEHTOB U UCIIBITAHUM;

- MPUHIUIBL U CIIOCOOBI 3alIUThl OOBEKTOB WHTEIUICKTYaJbHOW COOCTBEHHOCTH M
KOMMEPIIHAIU3alUY TPaB Ha 00bEKThI MHTEJIEKTYaIbHON COOCTBEHHOCTH.

Ymems:

- BBINOJIHATH TOMCK, 00OpabOTKy, aHadM3 M CUCTEMAaTH3AIUI0 HAayYHO-TEXHUYECKOH
nH(pOpMallMY, OCYIIECTBISATh BBIOOpP METOIMK M CPEACTB pEIIeHHs 3a/4ad, IOCTaBJICHHBIX
nporpammon HUP;

- BBITIOJTHATH 00pa0OTKY U aHANIU3 PE3YNIbTATOB KCIIEPUMEHTOB U UCIIBITAHUN;

— aHAIM3UPOBATh BO3HHUKAIOUIME B  HAyYHO-HCCIEAOBATEIbCKON  NEATEIbHOCTH
3aTpyAHEHUS U CIOCOOCTBOBATH MX Pa3PEIICHHIO.

Braoems:

- nmprueMaMH pa3pabOTKH IJIAHOB M MPOrpaMM MpPOBEACHHUS HAyYHBIX HMCCIIEAOBAHUH,
TEXHUYECKHUX pa3pabOTOK, 3a/laHUi I UCTIOTHUTENIEH

3. Kpartkoe conep:xxanue HayuHo-ucciienoBaTe/ibCKoi padoTbl

HHUP Bxmrouaer »sTanel O3HAKOMIICHMS C IPUHLOUANIAMM OPraHM3aldMd Hay4HbIX
uccienoBanuii (Momynmu 1, 2) W 93Tam MPaKTUYECKOTO OCBOEHUS JAESITENbHOCTH YYEHOTO-
uccueaonatens (MOAyIb 3).

Monayne 1. BBegenue — muenu u 3agaun HUMP. OpraHu3zanimoHHO-METOAMYECKHUE
MepOIpHUATHs. TEeXHOIOrMYEeCKHE HHCTPYKTAXKHU.

Monynbs 2. 3HaAKOMCTBO € OpraHM3alMeld HAyYHO-HCCIIEIOBATEIbCKON JIESATEIbHOCTH,
CHCTEMOM YIpaBJICHUS! HAyYHBIMH HCCIeIOBaHUAMHU. [IpUHIMIBI, TEXHOIOTUH, (POPMBI U METOJBI
OpraHM3alil HayYHO-HUCCJIEI0BATEIbCKOW JESITENIbHOCTH Ha TMpPUMEpEe OpraHu3alui Hay4dHOI
pabotel kadeapsl (mpobiremMHOI JabopaTopuu, Hay4dyHOW Tpymmel). [lnaHupoBaHWe HaydyHOH
JEeSITENbHOCTH OpraHu3aluu.

Monyne 3. BeimonHenwe wuHAuBUAyadbHOro 3aganus. COop, o0pabotka u
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cuctemarusanusi uHpopmammonHoro Marepuana. Odopmienne otdera. JluyHoe yuactue
00y4aromerocs: B BHIOJHEHUN HAYYHO-HCCIIEIOBATEILCKUX paboT Kadeapsl.

4. O0beM HaAYYHO-HCCJIEA0BATEIbCKONH padoThl

Bugsl yaeOHOM paboThI O6Bvem
B B akanem. | B actpon.
3aYEeTHBIX
yacax yacax

eAMHUIIAX
Oo6mas tpynoemkocts HUP no yue6HOMy miiany 34 1224 918
AyIMTOpPHBbIE 3aHATHS: 25,67 924 693
CamocrositesbHas padora (CP): 8,33 300 225
KonrtaktHas camocTosiTenpHas paboTa 0,02 0,8 0,6
CamocTosiTeTbHOE U3YUCHHE Pa3/IeSIOB JUCITUILIMHBI 8,31 299.2 224 .4
Buja nToroBoro KOHTpoJIs: 3a4er / IK3aMeH 3auer

AHHOTanus padodeil NPporpaMMbl NPOU3BOACTBEHHON NMPAKTHKHA: TEXHOJIOTHYeCKOM
npaktuku (b2.B.03(IT))

1. Ieap mNpakTUKU — TIONIy4eHHE MNPOPECCHOHATBHBIX YMEHHW U OIBITa
npoeCCHOHABHON JEATEIbHOCTH IMyTEM CaMOCTOSATEIBHOTO TBOPYECKOT'O BBHIMOJIHEHUS 337ad,
MIOCTABJIEHHBIX MPOTPAMMOM MPAKTUKU.

2. B pe3yabTare TNPpPOXO:KAeHUS] TNPAKTHKUH o0y4yalolMiicd 10 mporpamme
MATHCTPATYyPhI J0JIZKEeH:

Obaaoams crnenyromumu npodeccuonansubivu (I1K) kommeTeHmsaMu:

- TOTOBHOCTBIO K HCIIOJIb30BAaHUIO COBpPEMEHHBIX nHGOPMaAIIMOHHO-
KOMMYHHKAIIMOHHBIX ~TEXHOJOTHH, TJI00ANbHBIX HWH(POPMAIMOHHBIX pECYpCOB B  HAYYHO-
HCCIIEIOBATENIbCKON U PACUETHO-aHAIUTUYECKOW NEATENBHOCTH B O0JacTU MaTepuajoBElICHUs U
texnosioruu matepuanos (I[1K-1);

- CIIOCOOHOCTBIO ~ HCIIOJIB30BaTh ~ METOABl  MOJEIMPOBAHUA U ONTHUMH3ALUHU,
CTaHJAPTU3AlMM W CEpTUUKAIMM JUIi OLEHKA W TPOTHO3MPOBAHUS CBOWCTB MaTEepHAJOB U
a¢ddextuBHOCTH TexHOMOTHUECKHX Tmporecco (ITK-2);

- CIOCOOHOCTBIO TMOHUMATH (PU3MUECKUE W XUMHUUYECKHE MPOLECCH], MPOTEKAIOIINE B
MaTepuanax npu UX MOJydeHUuH, o0paboTke U MOAU(UKALMU; UCIONb30BATh B UCCIEIOBAHUIX H
pacueTax 3HAHHS O METOAAaX HWCCIIEIOBaHMS, aHAIN3a, JUATHOCTHKH M MOAEITHPOBAHUS CBOMCTB
BEIIECTB (MaTepuasoB), MPOBOJUTH KOMIUIEKCHBIE HCCIEIOBAaHUS, MPUMEHSS CTaHAAPTHBIE H
ceprudukanronnasie ucnsitanus (I11K-3);

- CIIOCOOHOCTH UCMOJB30BaTh HAa MPAKTUKE COBPEMEHHBIC MPEICTABICHHS O BIHSHHUH
MHKPO- ¥ HAHO-CTPYKTYpPBI Ha CBOMCTBA MAaTEPUAJIOB, X B3aMMOJIECUCTBUM C OKPYKAIOIIEH CpeoH,
MOJISIMU, YHEPreTUYECKUMU YacTullaMu U u3nydenueM (I1K-4);

- CIOCOOHOCTBIO ~ CaMOCTOSITENIBHO ~ OCYHIECTBISATH  COOp  JAaHHBIX, H3ydaTh,
aHaU3upoBaTh M 0000IIaTh HAYYHO-TEXHMYECKYIO HH(POpPMAIMIO 10 TEMaTUKE HCCIIEI0BaHMUS,
pa3pabaTbiBaTh ¥  HUCIOJNB30BaTh TEXHUYECKYI0 JTOKYMEHTAalMI0 B  NpOQEeCCHOHATLHOU
nesitenbHOCTH (ITK-5);

- TOTOBHOCTBIO ~ HCIIONIb30BaTh  3HAHWS  OCHOBHBIX  IOJIOKEHHH  IAaTEHTHOTO
3aKOHOJATENbCTBA M aBTOpPCKoro nmnpaBa P®, HopMaTHBHbIE JOKYMEHTHl IO BONpOCaM
MHTEJUIEKTYaJIbHOH COOCTBEHHOCTH TPH TMOJTOTOBKE JOKYMEHTOB K TTATEHTOBAHUIO M O()OPMIICHUIO
Hoy-xay (ITK-6);

- TOTOBHOCTBIO MPOBOJIUTH BEIOOpP MATEPHAIIOB JIJIS 3aJJaHHBIX YCIIOBHI IKCILUTyaTalluu
C ydeToM TpeOOBaHMH HAJIEKHOCTH M JOJITOBEYHOCTH, SKOHOMHYHOCTH M IKOJOTHUECKUX
MOCTICICTBU WX TPUMEHEHHS Ha OCHOBE 3HAHHWS OCHOBHBIX THIIOB HEOPTaHWYECKHX U
OpPraHMYeCKHUX MaTepUalIOB pa3IMyHOI0 Ha3HAUYEHUs, B TOM uncie HaHomatepuanos (I1K-7);
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- CIIOCOOHOCTBIO CAMOCTOSITENILHO Pa3padaThiBaTh METOIBI U CPEICTBA aBTOMATH3AIUH
MIPOIIECCOB MPOU3BOJICTBA, BHIOMPATH O0OPYIOBAHUE W OCHACTKY, METOBI U MIPUEMBbI OPTaHU3AIHN
Tpyaa, obecneunBaromux 3PGEeKTUBHOE, TEXHUUECKH U HKOJIOTHMUECKH 0e30MacHOe MPOU3BOJICTBO
(I1K-8);

- TOTOBHOCTBIO K MPO(ecCHOHANbHON 3KCIUTyaTallid COBPEMEHHOTO 000pyIOBaHUS U
puOOPOB B COOTBETCTBHUH € TpeOOBaHUAME Maructepckoit nporpammsl (I1K-9);

- CIIOCOOHOCTBIO HCIONB30BaTh HOPMATHBHBIE M METOJMYECKHE MaTepuaibl [0
TEXHOJOTUYECKOW TMOATOTOBKE IPOW3BOJCTBA, KAadeCTBY, CTAHAAPTHU3AIMH H CepPTH(PUKAIUN
U3JIeJIN U MPOILIECCOB B TEXHOJOTMUECKUX Tpolleccax U OImepalusax, ¢ y4eTOM HMX Ha3HauyeHHs,
CIoco00B peasin3alliy U PeCypCHOro obecreyeHus: Ha OCHOBe 3koHoMHueckoro aHanuza (I1IK-10);

- CIIOCOOHOCTBIO  CAMOCTOSITEJIBHO ~ HCIOJIb30BaTh TEXHUYECKHE CpEeACTBA IS
M3MEPEHUS] W KOHTPOJS OCHOBHBIX NapaMETPOB TEXHOJOTHMUYECKUX IIPOILIECCOB, CTPYKTYPHI H
CBOMCTB MaTepualioB M W3ACNUNA W3 HHUX, IUIAHUPOBAHHMS M peaTu3allid HCCIENOBaHUN U
pazpaborok (IIK-11);

- TOTOBHOCTBIO TPUMEHSATh WH)KEHEpHBbIE 3HAHUA Ul pa3pabOTKu M peaau3aluu
MPOEKTOB,  VIOBJICTBOPSIONIMX 3aJaHHBIM  TpPeOOBaHUSM, B TOM YHCIEe TPEOOBAHUAM
SKOHOMUYECKOH (P PEeKTUBHOCTH, TEXHUUECKOM U dKoNornyeckoit 6ezonacuoctu (I1K-12);

- CIIOCOOHOCTBIO IPUMEHSTH MeTo10510THI0 IpoekTupoBanus (11K-13);

- TOTOBHOCTBIO ~ CAMOCTOSITENIbHO NPOEKTHUPOBATH TEXHOJIOTMYECKUE IPOLIECCHI
IIPOM3BOJICTBA MaTepuaia U U3EIUN U3 HEro ¢ 3aaHHbIMU XapakTepuctukamu (I1K-14);

- CIIOCOOHOCTBIO PACCUMTHIBATH M KOHCTPYHPOBATh TEXHOJOTHYECKHE OCHACTKH U
WCIIOJIB30BaTh COBPEMEHHBIC MPHUKIAIHBIE MPOTpaMMbl U KOMIIBIOTEPHYIO TpauKy, CETEBBIC
TexHojoruu u 6assl nanueix (I1IK-15).

3name:

— MOAXOABl K  OpraHu3allid  CaMOCTOATENBHOW W KOJUIEKTHBHOM  HAy4YHO-
UCCIIeIOBATENIbCKON pabOoThI;

- MIPUHITUTIBEI OPTAHU3AIUN TTPOBEACHUS YKCIIEPUMEHTOB U UCTIBITAHUIA;

— MIPUHITUTIBI U CTIOCOOBI 3aIIUTH OOBEKTOB UHTEIICKTYAIbHOW COOCTBEHHOCTH U
KOMMEpIIHAIU3aluY IPaB Ha 00BEKTHI HHTEIUIEKTYaIbHOW COOCTBEHHOCTH.

Ymems:

— BBHITIOJHATH TMOUCK, 00pabOTKy, aHAU3 U CUCTEMATH3AIUI0 HAYYHO-TEXHHUYECKOMN
uH(pOpMaIMK, OCYIIECTBISATh BBIOOP METOIWK MW CPEJACTB PEIICHUS 3a]ad, TMOCTaBICHHBIX
IIPOrpaMMOH IPAKTUKH;

- -BBITIOJIHATH 00pabOTKY U aHAIH3 Pe3yIbTaTOB AKCIIEPUMEHTOB U HCIIBITAHHI;,

— -aHaJM3UPOBaTh BO3HUKAIOIIME B HAYYHO-HCCIEAOBATEIbCKON  J1EATEIHHOCTH
3aTPyJHEHUS ¥ CIIOCOOCTBOBATH WX Pa3PEIICHUIO.

Braoems:

- nmprueMaMH pa3pabOTKH IJIAHOB M MPOrpPaMM MPOBEACHHS HAayYHBIX HCCIIEIOBaHUM,
TEXHUYECKHUX pa3pabOTOK, 3alaHUi I UCTIOTHUTENEH

3. KpaTkoe cogep:xkanue NpakKTUKHU

TexHomornueckasi TMpaKTUKa BKJIIOYAET OSTalbl O3HAKOMJICHUS C TMPUHIMIIAMHA
OpraHM3ali Hay4YHbIX HccienoBaHuil (Momynu 1, 2) W 3Tanm MPaKTHYECKOTO OCBOCHHUS
NEeSATeTbHOCTH YYeHOTr0-HccienoBarens (Mo1yb 3).

Monyns 1. BBegenue — nenu u 3ajauu TEXHOJIOTUYECKOW MPakTUKU. OpraHu3alMOHHO-
METOANYECKHE MEPONPUATHSL. TEeXHOJIOTrMUEeCKUE MHCTPYKTAXKU.

Monyns 2. 3HaAKOMCTBO € OpraHM3alMeld HAyYHO-HCCIIEIOBATEIbCKON JIESATEIbHOCTH,
CUCTEMOM YIpaBJICHUS HAYYHBIMU HCCICAOBAHHUSIMHU. [IpUHITUIIBI, TEXHOIOTHH, (OPMBI M METOIBI
OpraHM3alil HAayYHO-UCCIIEI0BATEIbCKOW MAESITENbHOCTH Ha TpPUMEpPe OpraHu3alid HaydHOH
pabotel kadeapsl (mpobiremMHOI JabopaTopuu, Hay4dyHOW Tpymmel). [lnaHupoBaHWe HaydyHOH
JEeSITENbHOCTH OpraHu3alnu.

Moayns 3. BoimonmHenue uHauBHAyadbHoro 3amanus. COop, oOpaboTtka wu
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cuctemaruzanus uH(opmamuonHoro Marepuana. Odopmienne otyera. JluyHoe ydactue
00y4aromerocs: B BHIOJHEHUN HAYYHO-HCCIIEIOBATEILCKUX paboT Kadeapsl.

4. O0beM TeXHOTOTHYeCKOH NPAKTHKH

Bugsl yaeOHoI paboThI O6wvem
B B akanem. | B actpon.
3aUeTHBIX gacax yacax
CANHHNIIax
O0masi Tpy10eMKOCTh NMPAKTHKH MO0 y4eOHOMY 3,0 108 81
IUIAHY
AyIUTOpHBbIE 3aHATHSL: - - -
CamocrositesabHas padora (CP): 3,0 108 81
KonrtakTHasi caMocTosiTelibHasi paboTa - 0,2 0,15
CamocTosATeTbHOE N3YUYCHUE PA3/ICTIOB JUCIIUILIMHBI - 107,8 80,85
Buja uTOroBOro KOHTpoJs: 3a4eT / IK3aMeH 3adeT ¢ oneHKOM
AHHOTauus padoueii mporpaMmbl npeaaunIoMmHon npakTuku (b2.B.04(I1x))
1. Henp npakTHKU — TONyuYeHHE TNPOPEcCCHOHANbHBIX YMEHHUH W OIbITa

npoeCCHOHAFHON AEATEIBHOCTH IyTEM CAaMOCTOSTEIFHOTO TBOPYECKOTO BBHIMOJIHEHUS 3371ad,
MOCTaBJIEHHBIX IPOrPaMMON PAKTUKH.

2. B pe3yabTare TNpPOXO:KAeHUS] TPAKTHUKH o0ydyaumMiics Mmoo mnporpaMmme
MarucTpaTyphbl J0JIKeH:

Ob6aaoams cnenyromumu (I1K) komnerenuusamu:

- TOTOBHOCTBIO K UCTIOJIb30BaHUIO COBPEMEHHBIX UH(POPMALIMOHHO-
KOMMYHHKAIIMOHHBIX ~TEXHOJOTHH, TJIOOANBHBIX WH(POPMAIMOHHBIX PECYpPCOB B  HaydHO-
HCCIIEIOBATENIbCKOM U PAaCYETHO-aHAIUTHUYECKONW IESITEeIbHOCTH B 00JacTH MaTepHaJOBEICHUS U
texHojoruu marepuanosn (I1K-1);

- CHOCOOHOCTBIO ~ HMCIMOJIB30BaTh ~ METOJI  MOJICIMPOBAHUS M ONTHMU3ALUHY,
CTaHJAPTU3AIMA W CEpTU(PHUKAIMH Ui OLEHKM M TPOTHO3MPOBAHUS CBOWCTB MAaTEpUAIOB W
s dexTuBHOCTH TexHoNMorndeckux mnpoueccos (I1K-2);

- CTIOCOOHOCTBIO TOHUMATH (PH3MUECKUE W XUMHUYECKHE IMPOIECCHI, MPOTEKAOIINE B
MaTepualiax Mpu UX MOJy4eHHUH, o0paboTKe U MOAM(DUKALMH; UCIIONb30BaTh B UCCIEIOBAHUAX U
pacueTax 3HaHHS O METOJAaX HWCCIIEJOBAaHMSA, aHAIN3a, TUATHOCTUKU M MOJCITUPOBAHHS CBOMCTB
BEIIECTB (MaTepHaJIOB), IMPOBOJUTH KOMILJIEKCHBIC HCCIEAOBAaHMS, NPUMEHAS CTaHIApTHBIE WU
ceptudukanronssie ucneiranus (I11K-3);

- CIOCOOHOCTBIO MCIIOJIB30BaTh HAa MPAKTHKE COBPEMEHHbBIE MPEJICTaBICHHUS O
BIMSSHUM MHKpPO- M HAHO-CTPYKTYPHl Ha CBOWCTBAa MAaTEpHaloOB, WX B3aMMOJACWCTBUH C
OKpY>Kalollel cpeioi, MoJIIMU, SHEPreTHYeCKUMHU YacTUiaMu U u3nydenueM (11K-4);

- CIIOCOOHOCTBIO ~ CAMOCTOSITEJIBHO ~ OCYHIECTBIATH  COOpP  JAHHBIX, H3y4aTh,
aHaMU3UpoBaTh U 0000IIaTh HAYYHO-TEXHMYECKYIO HMH(POpPMAIHMIO 10 TEMAaTHKE HCCIeIOBaHMUS,
pa3pabaTbiBaTh M  HUCIOJNb30BaTh TEXHUYECKYK JIOKYMEHTAllMI0O B  NpOo(hecCHOHANbHOM
nesrenpHocT (I1K-5);

- TOTOBHOCTBIO  MCIIOJIb30BaThb  3HAHMA  OCHOBHBIX  IIOJIO)KEHUH  IAaTEHTHOI'O
3aKOHOJATENbCTBA M aABTOpPCKOro rmpaBa P®, HopMaTHBHbIE JOKYMEHTHl IO BOIpPOCaM
MHTEJUIEKTYaJIbHON COOCTBEHHOCTH IPH MOJATOTOBKE JOKYMEHTOB K ITATEHTOBAHUIO U O()OPMIICHUIO
Hoy-xay (IIK-6);

- TOTOBHOCTBIO IIPOBOJIUTH BBIOOpP MaTepUaIOB JJIS 3aJaHHBIX YCIOBUI HKCILUTyaTalluu
C ydeToM TpeOOBaHMN HAJIEKHOCTH M JOJTOBEYHOCTH, SKOHOMHYHOCTH M IKOJOTHUYECKUX
MOCTEACTBUM MX TPUMEHEHUS Ha OCHOBE 3HAHMS OCHOBHBIX THUIIOB HEOPraHMYECKUX W
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OpPraHMYECKUX MATEpUAIIOB PAa3INYHOTO HA3HAYEHUS, B TOM uncie Hanomatepuaios (I1K-7);

- CIIOCOOHOCTBIO CAMOCTOSITENIBHO pa3padaTbiBaTh METO/BI U CPEICTBA ABTOMATH3ALUH
MIPOLIECCOB MPOU3BOJICTBA, BHIOMPATh 000OPYJOBaHUE U OCHACTKY, METOJbI U NMPUEMbI OPTaHU3AINH
Tpyaa, obecnieunBaromux 3pQPeKTUBHOE, TEXHUIECKH U HKOJIOTHYECKH 0e30MacHOe MPOU3BOICTBO
(IIK-8);

- TOTOBHOCTBIO K TPO(ECCHOHATBHOMN KCIITyaTallud COBPEMEHHOT0 000pyIOBaHUS U
pruOOPOB B COOTBETCTBHUH € TpeOOBaHUSAMU Maructepckoil nporpammsl (I1K-9);

- CIIOCOOHOCTBIO HCIIOJIb30BaTh HOPMAaTHBHBIE M METOJMYECKHE MaTepuajbl II0
TEXHOJIOTUYECKOW MOATOTOBKE IPOU3BOJICTBA, KayecTBY, CTaHAAPTHU3AMH U CcepTUUKAIIH
U3JIEJNI U MPOLIECCOB B TEXHOJIOIMUECKUX Ipolleccax U olepalusxX, ¢ y4eTOM WX Ha3HaueHUs,
Croco0O0B peanu3alliy U pecypcHOro odecrneueHus: Ha OCHOBE 3koHoMuueckoro ananuza (I1K-10);

- CIIOCOOHOCTBIO  CaMOCTOSITEIbHO ~ HUCIOJIb30BaTh TEXHUYECKHE CpEeACcTBAa IS
U3MEpPEHUsI U KOHTPOJS OCHOBHBIX IMapaMeTPOB TEXHOJOTHYECKUX MPOIECCOB, CTPYKTYphl U
CBOMCTB MaTepuajoB M M3ACIUNH W3 HHUX, IUIAHUPOBAHMSI M peaju3alld HCCIEIO0BaHUN U
paspaborok (I1K-11);

- TOTOBHOCTBIO TPHMEHSTh HHXCHEPHBIC 3HAHUS JJsl pa3pabOTKH W peanu3amnuu
MPOEKTOB,  YIOBJIETBOPSIOUIMX 3aJaHHBIM  TpeOOBaHUSM, B TOM UHCIE€ TPEOOBAHUAM
HKOHOMUYECKOH 3(pPEeKTUBHOCTH, TEXHUUECKOU U IKosIornyeckoil 6ezonacHoctu (11K-12);

- CIIOCOOHOCTBIO MTPUMEHSITh MeTononoruto npoektupoBanus (11K-13);

- TFOTOBHOCTBIO ~ CaMOCTOSITEIbHO  MPOEKTUPOBATh TEXHOJOTHYECKHE  IPOLIECCHI
MIPOM3BOJICTBA MaTepUaia U U3EIUN U3 Hero ¢ 3aJaHHbIMU XapakTepuctukamu ([1K-14);

- CIIOCOOHOCTBIO PAaCCUMTHIBATh M KOHCTPYMPOBATh TEXHOJOTMYECKHE OCHACTKU H
UCIONIb30BAaTh COBPEMEHHBIE MPHUKJIAJAHBIE MPOrPaMMbl U KOMIBIOTEPHYIO TpaduKy, CETeBbIC
TexHoyioruu u 6a3el nanubix (I[1K-15).

3name:

— MOAXOMIbl K  OpraHW3alMd  CaMOCTOSTENIbHOM M KOJUIGKTUBHOW  HAay4HO-
HCCIIEI0BATENIbCKON pabOoTHhI;

— MPUHIUIIBI OPTaHU3ALUU [TPOBEACHUS SKCIIEPUMEHTOB U UCTIBITAHUM;

— MIPUHIIUIIBI U CTIOCOOBI 3aIIUThl 00BEKTOB MHTEIIEKTYaIbHOW COOCTBEHHOCTH U
KOMMEpPLHAIN3aLNUU IPaB Ha 00BEKThl HHTEIIEKTYaJIbHOM COOCTBEHHOCTH.

Ymemn:

- BBIMOJHATH MOUCK, 00pabOTKy, aHaIW3 W CHUCTEMATH3ALUI0 HAYYHO-TEXHUYECKOM
MHPOpPMAILUK, OCYIIECTBIATh BHIOOP METOAMK W CpPEACTB pELIeHMs 3ajad, IOCTABICHHBIX
MPOrpPaMMOM MTPAKTUKH;

- -BBIMIOJIHATH 00PabOTKY U aHAINU3 PE3y/IbTATOB IKCIIEPUMEHTOB U UCIIBITAHUI;

- -aHaJU3MpOBAaTh BO3HUKAIOIIME B HAYYHO-UCCJIEI0BATEIbCKOW  JEATEIbHOCTH
3aTpyJHEHUS U CIOCOOCTBOBATH UX Pa3pPEIICHHIO.

Braoemy:

— npreMaMu Pa3padOTKH IJIAHOB M MPOrPaMM MPOBEACHHS HAYYHBIX HCCIEIOBAHUIA,
TEXHUYECKHUX Pa3paboOTOK, 3aIaHUI JIJIs1 UCTIOJTHUTETIEH

3. KpaTkoe coaep:kaHue NPaKTHKH

[lpenaumiomMHas TpakTHKa BKJIIOYAeT dSTalbl O3HAKOMIIGHUS C  NPHUHIHUIIAMU
OpraHu3allMl HAY4YHBIX HcclienoBaHuid (Momymu 1, 2) M 3Tam MNPAKTHUYECKOTO OCBOCHHUS
NEeSITEIbHOCTH YU4E€HOT0-HccaeaoBaTess (MOayb 3).

Monyne 1. Benenue — nenu U 3a1aydl OpeIUuIUIOMHON NpakTUKU. OpraHu3alloHHO-
METOJIMYECKUE MEPONPUATHS. TeXHOMOTUIECKUE HHCTPYKTAXKH.

Mopayns 2. 3HAaKOMCTBO C OpraHu3alMel Hay4YHO-HCCIIEIOBATEIbCKOM JESTEIbHOCTH,
CUCTEMOM yNpaBJeHHs HAYYHBIMU HCCIEAOBAHUAMHU. [IpUHIMIBI, TEXHOIOTHH, POPMBI U METOMIBI
OpraHM3alMi HAayYHO-UCCIIEI0BATENbCKOW MAESITENIbHOCTH Ha TNpUMEpe OpraHu3alud HaydHOU
pabotel Kadenpsl (mpobieMHONM JabopaTopuu, Hay4HOW rpymnmnel). [ImaHupoBaHue Hay4dyHOM
JeSTEIbHOCTH OpraHU3aluy.
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Monyns 3. BeimonHenue uwHauBHayanbHOro 3amanums. COop, oOpaboTka u
cuctemarmzanusi MHPoOpMarmoHHoro Martepuana. Odopmienue otdera. JlngHoe ydactue
00y4Jaromierocs B BBIMOJIHEHUH HAYYHO-MCCIIEA0BATEIbCKUX paboT Kadeapsl.

4. O0beM npeIUIIOMHON PAKTHKHU

Bunbr yueOHOM paboThI O0Bem
B B B actposn.
3aYETHBIX | aKaJeM. gacax
SAVHMIAX | Yacax
O0mas Tpy10eMKOCTh NPAKTHKH N0 Y4eOHOMY ILIAHY 6,0 216 162
AyIUTOPHBbIE 3aHATHS: - -
CamocrositesabHas padora (CP): 6,0 216 162
KonrtakTHasi caMocTosiTelibHasi paboTa 0,2 0,15
CaMoCTOATEIbHOE N3YUEHHUE Pa3/IeNIOB IUCIUILIUHEI 215,8 161,85
Buja uTOroBOro KOHTpoJIsi: 3a4eT / IK3aMeH 3adeT ¢ oneHkoM

AHHOTauUs padoueii NPOrpaMMbl 3alIIUTHI BHINYCKHOH KBAJU(PUKAIMOHHOI padoThl,
BKJIIOYAasl MOATOTOBKY K 3alllUTE U MPOLEIYypPy 3alUThI
(b3.5.01)

1. Illexs mporpamMMbl 3aIMThI BBINMNYCKHON KBAJIU(PUKAIMOHHON pPadoThl — MOJTyYEHHE
npodeCCHOHANBHBIX ~ YMEHMH W ombiTa  NPO(ECCHOHAIBHOM  JMEITENBHOCTH  ITyTeM
CaMOCTOSITEJIbHOTO TBOPYECKOI'O BBINOJHEHUS 3a/a4, IOCTABJIEHHBIX IPOTPaMMON 3aIlUThI
BBIIYCKHOM KBaJU(UKALMOHHON pabOTBhI.

2. B pe3yabTare 3a10MThI BBINYCKHOI KBATH(PUKAIMOHHON padoThl 00yyaromuiics no
NMporpaMMe MarucTpaTypbl A0JKeH:

Obnaoamo CJEAYIOLIUMHU OOIEKYIbTYPHBIMU KOMIIETEHIIUSIMU (OK),
obmenpodpeccnonanpapiMi  komrneTeHmusMu  (OIIK) w mpodeccnonamsabivu  (I1K)
KOMIIETEHIUSIMHU:

- CIIOCOOHOCTBIO K aOCTPAaKTHOMY MBILUIEHHIO, aHaIu3y, cuHTe3y (OK-1);

- TOTOBHOCTBIO JIEHCTBOBAaTh B HECTAHJAPTHBIX CHUTYyallUsX, HECTH COLHUAIBHYIO U
ATHUYECKYIO OTBETCTBEHHOCTD 3a NpuHsAThIE pemenus (OK-2);

- TFOTOBHOCTBIO K CAaMOpPa3BUTHUIO, CaMOpEAJIM3allMM, HCIOJIb30BaHUIO TBOPYECKOTO
notenimana (OK-3);

- CIIOCOOHOCTBIO I0JIB30BaThCS PYCCKUM M HWHOCTPAHHBIM S3BIKAMU KaK CpPEACTBOM
JICJIOBOTO OOWICHMSI, YETKO M SICHO W3JlaraTh MpoOJeMbl U PEIICHUs, apryMEHTHPOBATh BBIBOJBI
(OK-4);

- CHIOCOOHOCTBIO  MOATOTAaBIMBATH UM MPEACTABIATh NPE3CHTALMU IJIAHOB H
pe3ynbTaToB COOCTBEHHOM U KoMaHiHOU AesTenbHocTh (OK-5);

- TOTOBHOCTBIO (DOPMUPOBaTh M OTCTaUBATh COOCTBEHHBIE CYXKIEHHUS M Hay4HbIE
MO3UIIMY, aHAIM3MPOBAaTh M JeNaTh BBIBOABI 10 COLMAJBHBIM, ATUYECKHM, HAYYHBIM U
TEXHUYECKUM Ipo0OJeMaM, BO3HHUKAIOIIUM B MPO(ECCHOHAIBHON AEATEIBHOCTH, B TOM YHUCIE, C
y4eToM dKojiorudeckunx nocneactsuii (OK-6);

- TOTOBHOCTBIO ~ CaMOCTOSITEJIbHO ~ BBINOJIHATh HMCCIEAOBAaHMS Ha COBPEMEHHOM
o0opyanoBaHUM U TpUOOpax (B COOTBETCTBUHU C HEJISIMU MarucTEpCKOH HpOrpamMMbl) U CTaBUTh
HOBBIE HccienoBarenbekue 3agaun (OK-7);

- TOTOBHOCTBIO K KOMMYHUKAallMM B YCTHOM M THCbMEHHOW ¢opmax Ha
rocyapcTBEHHOM si3blke Poccuiickoil denepanin 1 MHOCTPAHHBIX fA3bIKAX JUIsL pEeIIeHUs 3ajad
npodeccronansHol aestenpHocty (OITK-1);

- TOTOBHOCTBIO PYKOBOJUTH KOJUIEKTMBOM B c(epe cBoeil mnpodeccruoHanbHON
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NESTENbHOCTH, TOJIEPAHTHO BOCIIPUHUMAS COLIMAJbHBIC, JTHUYECKHE, KOH(PECCHOHAIbHBIE H
KynbTypHble paznunuus (OIIK-2);

- CIIOCOOHOCTBIO CaMOCTOSITEJIBHO pa3BUBaTh 0a30Bble 3HAHUS TEOPETUYECKUX H
IIPUKJIAHBIX HAayK IPU MOJEIMPOBAHUM, TEOPETUYECKUM U SKCIIEPUMEHTAIBLHOM HCCIIEOBAHUU
MaTepHuajoB M MpoIeccoB B podeccuonanbHoi aestenbHocTH (OIIK-3);

- CIIOCOOHOCTBIO IPUMEHATH OCHOBHBIE IIOJIOXKEHHS U METOJbl COLIMAJIbHBIX,
TYMaHUTapHBIX U SKOHOMHMYECKHUX HAyK IMpU pEIIeHWH Npo(dhecCHOHANBHBIX 3aJad C Y4YeTOM
MOCTIeICTBHM 11 00111ecTBa, SKOHOMUKH | Kosioruu (OI1K-4);

- TOTOBHOCTHIO MPUMEHATH MPUHIUIBI PALMOHAILHOTO HCIOJB30BaHUS MPUPOTHBIX
PECYpCOB U 3aIIUTHI OKPY>KAIOIICH Cpe/bl IpH perieHnu npodeccronanbabix 3axad (OI1K-5);

- CIIOCOOHOCTBIO  BBIMIOJIHATH MAapKETUHTOBBIE HCCIIEOBAaHUS U pa3pabaThiBaTh
TEXHUKO-)KOHOMHYECKOe O0OOCHOBaHHWE WHHOBAllMOHHBIX pEHICHWH B mpodeccrnoHaIbHON
nesitenbHOCTH (OITK-6);

- TOTOBHOCTBIO MPOBOJUTH MATEHTHBIA MOWCK, WCCIEAOBATh MaTEHTOCIIOCOOHOCTh U
MOKa3aTed TEXHUYECKOTO YpPOBHS pa3padOTOK M HCHOJIB30BaTh MPOLEAYpPHl  3aIUTHI
UHTEIIeKTyanbHOU cobcTBeHHOCTH (OI1K-7);

- TOTOBHOCTBIO MPOBOJUTH HKCIIEPTU3Y MPOLIECCOB, MATEPHAIIOB, METOJOB UCIIBITAHUN
(OIIK-8);

- CIOCOOHOCTBIO K CaMOCTOSATEIBHOMY OCBOCHHIO HOBBIX METOJIOB MCCIEOBAHUS U
M3MEHEHHUI0O HAay4yHOro, Hay4YHO-NEJAAarornyeckoro M MPOU3BOACTBEHHOIO Mpouias CcBOeH
npodeccuonansHol aestensHocty (OI1K-9);

- TOTOBHOCTBIO K HCIIOJIb30BaHUIO COBPEMEHHBIX MH(GOPMalIMOHHO-
KOMMYHHUKAIIMOHHBIX ~TEXHOJIOTMH, TIJ00ANbHBIX HH(POPMAIIMOHHBIX pECYpCOB B HAay4HO-
HCCIIEIOBATENIbCKON U PACUETHO-aHAIUTUYECKOW NEATENIbHOCTH B O0JACTH MaTepUaOBEACHUS U
texHojoruu marepuanon (I1K-1);

- CIIOCOOHOCTBIO ~ HCIIOJIB30BaTh ~ METOABl  MOJEIMPOBAHUS U ONTHUMH3ALUHU,
CTaHJAPTU3AlMM W CEepTU(PHUKAIMU JUII OLEHKM M TNPOTHO3MPOBAHUS CBOWCTB MaTepHalioB U
a¢dexTuBHOCTH TexHoJornyeckux mnpoueccos (I1K-2);

- CIOCOOHOCTBIO NMOHUMATh (PU3MUECKUE U XUMHUYECKHE MPOLECCH], MPOTEKAIOIINe B
MaTepuaiax Mpu UX MOJydyeHUuH, oOpaboTke W MOAM(PHUKAIMHU; HUCIIOJIb30BAaTh B MUCCIEAOBAHUAX U
pacuerax 3HaHUS O METOJAX MCCIEAOBaHMUSA, aHaIN3a, AUATHOCTUKH M MOJIEIMPOBAHUS CBOICTB
BELIECTB (MaTepuasoB), MPOBOAUTH KOMIUIEKCHBIE MCCIEJIOBaHUS, MPUMEHSS CTaHAApTHBIE U
ceprudukanronnsie ucnsitanus (I1K-3);

- CIIOCOOHOCTBIO HCIOJIB30BaTh Ha TMPAKTUKE COBPEMEHHBbIE MPEACTABICHUS O
BIUSHUM MMKPO- M HAHO-CTPYKTYpbl Ha CBOMCTBa MAaTepualioB, WX B3aUMOAECUCTBUU C
OKpY KaIOIeH Cpeioi, MOIIMHU, SHEPreTHICCKUMHU YacTuliaMu 1 n3inydenuem (11K-4);

- CIOCOOHOCTBIO ~ CAMOCTOSITENIBHO ~ OCYHIECTBISATH  COOp  JAaHHBIX, HU3y4aTh,
aHAJIM3MPOBaTh M 0000IIaTh HAYYHO-TEXHHYECKYI0O HH(POPMAIMIO MO TEMAaTHKE HCCIIEIOBAHUA,
pa3pabaTbiBaTh ¥  HUCMOJb30BAaTh TEXHUYECKYID JOKYMEHTAalMI0O B  MpodeccHoHaNIbHOM
nesitensHoCcTH (1TK-5);

- TOTOBHOCTBIO ~ HUCIOJb30BaTh  3HAHMS  OCHOBHBIX  IIOJIO)KEHHH  IAaTEHTHOTO
3aKOHOAATENhCTBA W aBTOPCKOro nmnpaBa P®, HoOpMmaTuBHBIE JOKYMEHTHI 1O BOIpOCaM
MHTEJUIEKTYaJIbHON COOCTBEHHOCTH TPH MOATOTOBKE JOKYMEHTOB K MTATEHTOBAHHUIO M O()OPMIICHHUIO
Hoy-xay (I1K-6);

- TOTOBHOCTBIO MPOBOJIUTH BEIOOP MaTEPHAIIOB /IS 3aJaHHBIX YCIOBUN HKCILUTyaTalluu
C ydyeToM TpeOOBaHUN HAAECKHOCTU U JIOJTOBEYHOCTH, AKOHOMHUYHOCTH M OSKOJIOTHUECKHX
MOCNEJACTBUM HX MPUMEHEHHMs] Ha OCHOBE 3HAHUS OCHOBHBIX THUIIOB HEOPTaHUYECKUX U
OpPraHMYECKUX MAaTEpUANIOB Pa3INYHOrO HA3HAYEHUS, B TOM uncie HanomaTepuaios (I1K-7);

- CIIOCOOHOCTBIO CAMOCTOSITENIBHO pa3padaTbiBaTh METOBI U CPECTBA aBTOMATHU3ALNN
MIPOLIECCOB MPOU3BOJICTBA, BHIOMPATh O0OPYIOBAHHE U OCHACTKY, METOJBI U MIPHUEMBbI OPTaHU3AINN
Tpyaa, odecneunBarommx 3(QpPeKTUBHOE, TEXHUIECKH U HKOJIOTUIECKH 0€30TacHOE MPOU3BOICTBO
(IIK-8);
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- TOTOBHOCTBIO K Mpo(heccoHaNnbHOM KCILTyaTallud COBPEMEHHOTO 000pYIOBaHUS U
npuOOPOB B COOTBETCTBHUH € TpeOOBaHUAMH Maructepckoit nporpammsl (I1K-9);

- CIOCOOHOCTBIO HCIOJB30BaTh HOPMATHBHBIE M METOAMYECKHE MaTepuajbl IO
TEXHOJIOTUYECKOW TMOJATOTOBKE IPOU3BOJICTBA, KA4EeCTBY, CTAaHAAPTHU3AIMH U CcepTUDUKAIIH
U3JIEJNI U MPOLIECCOB B TEXHOJIOIMUYECKUX TMpOIeccax U OINepalusx, ¢ y4eTOM HMX HazHayeHUs,
CroCco00B peasiu3alliy U PeCYpCHOT0 o0ecreyeHus: Ha OCHOBE sKoHOMUYeckoro anaimsa (I1K-10);

- CIIOCOOHOCTBIO  CAMOCTOSITEJIBHO ~ HCMOJNBb30BaTh TEXHUYECKHE CpEACTBA IS
M3MEPEHUS] U KOHTPOJS OCHOBHBIX MapaMEeTPOB TEXHOJOTUYECKUX MPOLECCOB, CTPYKTYpPhl U
CBOMCTB MaTepualoB M H3ACIUNA W3 HHUX, IUIAHUPOBAHMA M peaju3allid HUCCIEeNOBaHUN U
pazpaborok (IIK-11);

- TOTOBHOCTBIO TPUMEHSTh WH)KCHEpPHBbIC 3HAHWS AN Pa3pabOTKU U peaau3alnuu
MIPOCKTOB,  Y/AOBJIETBOPSIOMIMX 3aJaHHBIM TpeOOBaHUSIM, B TOM 4YHCIE TpPEOOBAHUSIM
AKOHOMUYECKOH 3((HEKTUBHOCTH, TEXHHUECKOU U dKojornyeckon oezonacHoctu (ITK-12);

- CIIOCOOHOCTBIO TPUMEHSTHh MeTo10510THI0 ITpoekTupoBanus (11K-13);

- TOTOBHOCTBIO ~ CAMOCTOSITEIbHO — MPOEKTUPOBATH TEXHOJOTUYECKUE  IPOLIECCHI
IIPOM3BOJICTBA MaTepuaia U U3/JeJINN U3 Hero C 3aaHHbIMU XapakTepuctukamiu (I11K-14);

- CIIOCOOHOCTBIO PACCUUTHIBATH M KOHCTPYHPOBATh TEXHOJOTUYECKHE OCHACTKU H
WCIIOJIh30BaTh COBPEMEHHBIC MPHUKIAIHBIC IMPOTPaMMBI U KOMITBIOTEPHYIO T'paduKy, CETEBBIC
TexHojoruu u 6a3sl nanueix (I1K-15).

3name:

— MOAXOABl K  OpraHu3allid  CaMOCTOATENBbHOM W KOJUJIEKTMBHOM  Hay4HO-
HCCIIE0BATEIILCKON pabOTHI;

- MIPUHITUIIBEI OPTAHU3ALUN MTPOBEACHUS IKCIIEPUMEHTOB U UCTIBITAHU;

— MIPUHIUIIBI U CTIOCOOBI 3aIIUTH OOBEKTOB UHTEIIEKTYaIbHOU COOCTBEHHOCTH U
KOMMEpIIHAIU3alUY IPaB Ha 00BEKTHI HHTEIIEKTYaIbHON COOCTBEHHOCTH.

Ymems:

— BBHITIOJHATH TMOUCK, 00pabOTKY, aHANU3 W CUCTEMATH3AIUI0 HAYyYHO-TEXHHUYECKOMN
uH(pOpMaIMK, OCYIECTBISATH BBIOOP METOJUK UM CPEJACTB PEIICHHUS 3a7ad, TOCTABICHHBIX
MpOrpaMMoON PAKTUKH;

— -BBITIOJIHATH 00pabOTKY U aHAIH3 PE3yIbTaTOB IKCIIEPUMEHTOB M UCIIBITAHUN;

- -aHaJIM3UPOBAaTh BO3HUKAIOIIME B HAYYHO-UCCIEAOBATEIBCKON  JIEATEIbHOCTH
3aTPyJHEHUS ¥ CIIOCOOCTBOBATH UX Pa3PEIICHUIO.

Braoems:

- nmprueMaMH pa3pabOTKH IUJIAHOB M MPOrpaMM MPOBEACHHS HAyYHBIX HCCIEIOBAHU,
TEXHUYECKHUX pa3pabOTOK, 3alaHUM JUI UCTIOIHUTENEH

3. Kparkoe coaep:xkaHue NnporpaMMbl 3alIUThI BbIMYCKHON KBaJH(PUKAIMOHHOM
padoTbI

[Iporpamma 3amuTa BBITYCKHOW KBalW(DHUKAIMOHHOW pabOThl BKIIOYAET ATaIlbl
O3HAKOMJICHUS C MPUHIUIIAMU OpTraHU3allMi Hay4yHBIX ucciepaoBaHud (monymu 1, 2) u stan
MPAKTUYECKOT'0 OCBOCHHUS ACSITENLHOCTH YUYEHOTO-HCcaea0BaTeNst (MOayIb 3).

Monayns 1. BBenenne — menu M 3aJadyd BBITYCKHOW KBaJM(UKAIIMOHHOW pPabOTHI.
Opranu3aliiOHHO-METONYECKHEe MEPOTPUATHS. TeXHOIOTnYeCKe HHCTPYKTaXKH.

Mopayns 2. 3HAaKOMCTBO C OpraHU3alMel Hay4YHO-HCCIIEIOBATEIbCKOM JEsTEIbHOCTH,
CUCTEMOM yNpaBJeHHs] HAyYHBIMU HCCIEAOBAHUAMU. [[pUHIMIIBI, TEXHOIOTUU, POPMBI U METOIBI
OpraHu3alMil HAayYHO-UCCIIEIOBATEIBCKON JACATEIBHOCTH Ha MPUMEpPE OpraHU3alNN HAyYHOU
pabotel kKadempsl (TpoOIeMHON JabOpaTopuH, HAay4YHOW Tpynmbl). [lmaHupoBaHWe HaydHOM
NEeSATETbHOCTH OPraHU3allUU.

Monyns 3. BemmonHenwe wHAuMBHMAyanbHOro 3amanHus. COop, o00paGoTka u
cucreMaTH3anus WHPopManmuoHHOTO Matepuana. OdopmiieHne otdeta. JlmuHoe ywacthe
00y4aroIIerocs B BhIMOJIHEHUH HAYYHO-UCCIEA0BATENbCKUX PabOT Kadeaphl.
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4. O0beM MporpaMMbl 3aIUTHI BLINYCKHONH KBAJIN(UKAITMOHHOH padoThl

Bunpl yue6HOM paboThI O6Bem
B
B 3auetHbIX B actpos.
aKaJieM.
eMHHIIAX yacax
yacax

O0mass  Tpya0eMKOCTh  NPOrpaMMbl  3aIMThI 6,0 216 162
BBINIYCKHON KBaJIU(UKAIUOHHOWH PadoThl MO y4eOHOMY
IUIAHY

AyIuTOPHBbIE 3aHIATHSL: - - -

CamocrositesbHas padora (CP): 6,0 216 162

KonTtaktHas camocTosiTenibHasi paboTta - - -

CamocTosITeThbHOE H3YUYCHUE Pa3/IesIOB TUCIIATUIHHEI - - -

Buja nTOoroBoro KOHTpoJsi: 3a4eT / IK3aMeH -

AHHOTauus padoueii MPpOrpaMmbl JUCUMUIIIIMHBI
«IIpodeccnonaibHO-opueHTHPOBAaHHBIH nepeBoay (PT/.1)

1. eap QUCHMIUIMHBI - TPHOOpeTeHHE OOyJarOIMMUCS O0IeH, KOMMYHUKATUBHON H
npodeccuOHAbHOIN KOMITIETEHIINH, YPOBEHb KOTOPBIX Ha OTIEIBHBIX 3Tamax sI3bIKOBON MOJATOTOBKU
MO3BOJISIET BBIMIOJIHATH PA3JIMUHBIE BUIBI MPO(ECCHOHATHFHO OPUEHTHPOBAHHOTO TIEpeBoaa B
MIPOU3BOJCTBEHHON U HAYYHOH JESITEbHOCTH.

2. B pe3yabrare u3yYyeHUs] JUCUMIUIMHBI o0ydamuuiics M0 NporpaMmme
MATHCTPATYPhI A0JIKEH:

Obnadams ClenyOUIMMA KOMITIETCHITUSIMU

- CIOCOOHOCTBIO TOJB30BAThCSl TOCYNApPCTBEHHBIM s3bIKOM Poccuiickoit ®denepanyu u
WHOCTPAHHBIM SI3BIKOM KaK CPEIICTBOM JICJIOBOTO OOINEHUS, YETKO W SICHO W3JIarath MpoOJIeMbl U
pelIeHus, apryMeHTupoBath BbiBoIbI (OK-4);

- TOTOBHOCTHIO K KOMMYHHKAIIMM B YCTHOW M THUCHhMEHHOW QopMax HAa PYCCKOM U
WHOCTPAHHOM $I3bIKaX JJIS peleHus 3aaa4 npodeccuonansHoii aestensuoctu (OIK-1);

- TOTOBHOCTBIO K HCITOJIb30BAaHUIO COBPEMEHHBIX WH(OPMAIMOHHO-KOMMYHUKAITMOHHBIX
TEXHOJIOTUH, TT00aTbHBIX HHPOPMAIIMOHHBIX PECYPCOB B HAYYHO-UCCIIEI0BATEIBCKONW U PACUETHO-
AHAJTUTUYECKOMN NEeITEIbHOCTH B 00JIaCTH MaTepHaoBeIeHHs U TexHonoruu matepuanon (ITK-1).

3namu:

- OCHOBHBIE CTIOCOOBI IOCTHUKEHUS YKBUBAJICHTHOCTH B IIEPEBO/IE;

- OCHOBHbBIE IIPUEMBI [IEPEBOA;

SI3EIKOBYIO HOPMY ¥ OCHOBHBIC (DYHKITHH SI3bIKA KAK CHCTEMBI;

- JO0CTaTOYHO€ /Jii BBINOJHEHUS TNEPEBOJA KOJIMYECTBO JIEKCUUYECKUX  €JIMHHUIL,
(hpazeosorn3MoB, B TOM YHCJI€ COUATBHBIX TEPMUHOB M JIMHTBOCTPAHOBEAUYECKUX peauil;

ymemu:

- IPUMEHTh OCHOBHBIE IPUEMBI IEPEBO/IA;

- OCYHICCTBIISATh TMHUCHMEHHBIA TMEpPEeBOA C COONIOJIGHHEM HOPM  JIEKCUYECKOM
HKBHUBAJIEHTHOCTH, COOJIIO/ICHHEM I'paMMaTHYECKUX, CHHTAKCUYECKHUX U CTUIIMCTUYECKUX HOPM;

- 0OPMIISTH TEKCT MEePEBOJIa B KOMIBIOTEPHOM TEKCTOBOM PEIAKTOPE;

- OCYIIECTBISTh NEPEBOJ C COOJIIOJEHUEM HOPM JIEKCHYECKOW SKBHUBAJIEHTHOCTH,
COOJIIOZICHHEM TPaMMAaTHYECKUX, CUHTAKCMYECKHX M CTHJIUCTHYECKUX HOPM TEKCTa TepeBoaa U
TEMITOPAJIbHBIX XapaKTEPUCTUK UCXOJHOTO TEKCTA;

enaoems.

- METOAMKOW TMpeArnepeBOAYEeCKOro aHaiu3a TEeKCTa, CIIOCOOCTBYIOIIEH TOYHOMY
BOCIIPUSITUIO UCXOAHOTO BBICKA3bIBAHMUS;

- METOJIMKOW TMOJTrOTOBKM K BBIIIOJIHEHUIO MEpPeBOJia, BKIIOYAs MOMCK HHQOpMAIMHU B
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CIPaBOYHOM, CTIEIMATILHON JTUTEPATypPe U KOMITBIOTEPHBIX CETAX;

- OCHOBaMHM CHCTEMbI COKPAIIEHHOM MEepeBO{YECKOM 3aMICH MPU BBHITIOJIHEHUH TIEPEBOJIA;

- OCHOBHOM MHOSI3BIYHON TEPMHUHOJIOTHEH CIIEUAIbHOCTH,

- oCHOBaMH pedepHpOBAHUS i AHHOTHPOBAHMSI IUTEPATYPHI MO CIICIIUATHLHOCTH.

3. KpaTkoe cogep:xaHue JUCUMIIIIHMHBI:

Mooyns 1. Ilepesoo npednodxcenuii ¢ euoospemennvimu gopmamu Indefinite, Continuous

1.1. CpaBHeHMe mMoOpsAKa CJIOB B aHMIMMCKOM M PYCCKOM MpeajoxkeHusx. IlepeBon
IIPOCTOTrO IOBECTBOBATENILHOTO MPEJI0KEHNS HACTOSIILEr0, OyAyIIEro U MPOUIEAIEr0 BPEMEHH.

Oco0OeHHOCTH TIEpPEeBOAA BOMPOCUTENBHBIX U OTPHUILIATEIBHBIX MPEANOKEHUN B PA3TUUYHBIX
BpEMEHaX.

1.2 IlepeBon mpenioxenuit Bo Bpemenax Indefinite, Continuous. Utenue u mepeBoja Mo
teme " Ouzuko-xumus ".

Mooy 2. Ilepesod npednodcenuti ¢ UCHOIb308aAHUEM 6Udo8pemeHHblx (opm Perfect,
Perfect Continuous.

2.1. IlepeBonm mpemnoxkenuid Bo BpemeHnax rpymmn Perfect, Perfect Continuous
(YTBepauTeIbHBIE, BOIPOCUTENFHBIE M OTpUIareiabHble (Gopmbr). OcoOeHHOCTH YHOTpeOIeHUs
BCIIOMOTATENIbHBIX TJIaroJIoB.

2.2 IlepeBoa cTpagaTeabHOro 3aj0ra. TpyIHbIE Cllydau IEPEBOIAa CTPAIATEIBLHOTO 3aJ10Ta.

Urenue u nepeBoj TEKCTOB 1o TeMe "Hayka u HaydHble MeTOnbl". AKTUBH3ALUS JIEKCUKU
MIPOYUTAHHBIX TEKCTOB.

2.3. IlepeBoa NpUAATOUHBIX MPEITIOKEHUN.

[IpuaaTouHsle noaexamme.

[Ipunarounsie cka3zyemsble.

[IpupaTounsie onpeaeIUTENbHEIE.

[IpunaTounbie 06CTOSATENHCTBEHHBIE, IPUAATOYHBIE TOTOTHUTEIBHBIE.

2.4. Tumel yCIOBHBIX IPEII0KEHHH, TpaBUiia 1 0COOEHHOCTH UX MEePeBOa.

[IpakTka mepeBoja Ha NpUMEpPAax TEKCTOB O Xumuu, mexuonocuu mamepuanos, /..
Menoeneege, Hayke u XUMU4ECKOU MEXHOIOUU.

2.5. llepeBon mNpenyoKeHWM C Y4YeTOM IIpaBUja corylacoBaHust BpemeH. [lpsmas wu
KOCBEHHAs Peyb.

2.6. PaznuuHble BapraHThI IEPEBOA CYIIECTBUTEIHLHOTO B MIPEAJIOKEHUH.

2.7. MonanbHbI€ TIaroJibl © 0COOCHHOCTH UX MEPEBO/IA.

Pa3Butue HaBbIKOB nepeBojia o teme "Hayka 3aBTpaiinero aas".

2.8. CrienmasibHast TepMuHOJIOTHS 110 Teme "JlaGopaTopwust".

2.9. Cokparmienust. OcoO0eHHOCTH MX TepeBojia. Pa3BuTHE HABHIKOB MEPEBOJA HA MPUMEPE
TEeKCTOB 1o TeMe "JlabopaTtopusi, ”3BMEPEHUS B XUMUU U (PU3UKO-XUMUU".

Mooyne 3. Ocobennocmu nepegooa npeonoNHCeHUll ¢ UCNONb308AHUEM HETUYHBIX DOpM
2nazona.

3.1. Henuunsle (opMBbI Tiarona.

Nuduantur (HeompeneneHHas ¢opma riarosia). Poas wWHGUHWUTHBA B TPEJIOKCHHH U
BApUAHTHI IIEPEBOJIa HAa PYCCKUM A3bIK. [IpuyacTus u repyHauii.

3.2. lHpuHUTHBHBIC 0OOPOTHI.

O6opor pononHeHne ¢ WHOUHUTHBOM. BapuaHThl TmepeBofa Ha PYCCKHHA  SI3BIK.
Tepmunosnorus no reme "CoBpeMEHHbIE TEXHOJIOTHH".

3.3. O6Goport noanexaiiee ¢ HHQUHUTHBOM. Pa3muHbie BapuaHTHI TIEpeBO/IA.

Tepmunosiorus no teme " MaTtepuanoBeieHUE U TEXHOJIOTHUH MaTepUaioB'.

3.4. [lepeBo MpUYACTHBIX 0OOPOTOB.

AGcomoTHBINM npudyacTHEIE OO0POT U BapUAHTHI IIEPEBOIA.

Pa3BuTHe HaBbIKOB niepeBoAa 1o TeMme "TexHosorusa Hanomarepuaios".

OO11ee KOMMYECTBO MOAYIEH - 3.

4 O0beM yueOHOH TUCHHUIINHBI
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. B B akanewm. B
Busl yue6HOM paboThI 3a4eTHBIX qacax ACTPOHOM.
eMHHIIAX yacax
O0mas TpyaoeMKOCTh IMCHMILUIMHBI MO y4yeOHOMY ) 7 54
IUIAHY
KonTakTHas padora (KP): 1 18 13,5
Jlexnuu - - -
[TpakTraeckue 3ansatus (113) 1 18 13,5
JlaGopaTopHble  3aHATUS  VYEOHbIM  NIAHOM  He
npeodycmMompeHul i i i
CamocrositesbHas padora (CP): 1 54 40,5
KoHTakTHast caMOoCTosITelIbHAsi paboTa 0,2 0,15
YopakHeHusT 1[0  COOTBETCTBYIOIIMM  paszfesiaM 1 53.8 40,35
JUCITUTLTAHBI
Bujx koHTpoOJIS: 3a4eT / IK3aMeH 3a4er

AHHOTanuA padoyell NPOrpaMMbl 1M CUMIIIMHBI
«ConmoJIorusi M NCUX0JIOTHsA NpodeccHoHaAIBLHOH AesaTeabHOCTI» (DT/.2)

[Iporpamma puctmmianHbl «COIMONIOTHS U IICUXOJIOTUS PO(HECCUOHANIBHOM e TETbHOCTHI
COCTaBJIEHA B COOTBETCTBHH € TpeOoBaHUAMU DenepaibHbIX OCYAapCTBEHHBIX 00pa30BaTeNIbHbIX
cragnaptoB (@I'OC 3+) Beicmiero oOpazoBanus (BO) ans oOydeHuss B Marucrparype,
PEKOMEHAALNUAMU METOIUYECKOM CEKIIMH YYEHOI0 COBETa U HAKOIIEHHBIM OIBITOM MPEIO1aBaHUs
COLIMAJIbHO-TICUXOJIOTHUECKUX AUCUUIUIMH Ha Kadeape counonorun PXTY um. JI.M. Menneneena.
[IporpaMma paccunTaHa Ha U3y4€HHUE Kypca B TEUEHHE OJIHOTO CEMECTpa.

Leap yuyeOHOro Kypca HampaBieHa Ha (OpMUPOBaHHE COLMATIBHO OTBETCTBEHHOM
JMYHOCTH, CHOCOOHOM OCYIIECTBIISTh KPUTHICCKHUI aHAIN3 TIPOOJIEMHBIX CUTYAIHii, BRIpaOaThiBaTh
KOHCTPYKTUBHYIO CTpaTeTHIO JEHCTBHUIl, OPraHU30BbIBATh U PYKOBOAUTH PabOTON KOJJIEKTHBA, B
TOM 4YHCIE B TPOIECCE MEKKYIbTYPHOTO B3aMMOJEHCTBHA, pedIeKCHpoBaTh CBOE IOBEICHUE,
BBICTPAaNBATh M PEATTM30BBIBATH CTPATETHIO MPOGECCHOHATEHOTO PA3BUTHS.

Nzydenne aucuumauabl «COLMOIOTHS U TICUXOJOTUs MPOGECCUOHATFHON eI TeIbHOCTH
CIOCOOCTBYET MPHOOpPETEeHUI0 cienyrmux oomekynbTypHbix (OK) m obmenpodeccrnoHanbHBIX
(OIIK) xommeTeHIui:

FOTOBHOCTBIO K CAMOpPa3BUTHUIO, CaMOPEAJIU3ALUM, HCIIOJIB30BAHUIO  TBOPUYECKOIO
noteHimana (OK-3);

TOTOBHOCTBIO PYKOBOJIUTH KOJIJIEKTHBOM B cpepe cBoel mpodecCHOHATBFHON eI TeNbHOCTH,
TOJIEPAHTHO BOCTIIPUHUMAs COLIMATIbHBIE, STHUYECKHE, KOH(ECCUOHATbHBIC U KYJIbTYPHbIE Pa3IndHs
(OIIK-2);

CIIOCOOHOCTBIO CaMOCTOSITENILHO pa3pabaTbiBaTh METOABI M CPEACTBA aBTOMATH3ALUU
IIPOLIECCOB MPOU3BOJICTBA, BHIOMPATh 00OPYIOBaHHE U OCHACTKY, METOJbI M IPUEMBI OpPTaHU3aALNN
Tpyaa, obecnieunBaromux 3G PeKTUBHOE, TEXHUYECKH U SKOJIOTHYECKH 0€30MacHOe MPOU3BOJICTBO
(TIK-8).

3uamo:

- CYIIHOCTh MpoOJieM OpraHu3aluyd M CaMOOpPraHM3alMU JINYHOCTH, €€ IIOBEJCHUS B
KOJIJIEKTHBE B YCIOBUAX MPO(GECCHOHAIBHON AEATEIbHOCTH;

- METOABl CaMOOPraHM3allMM W Pa3BUTUSA JIMYHOCTH, BBIPAOOTKU IEJENONaraHus H
MOTHBAI[HOHHBIX YCTAHOBOK, pa3BUTUSI KOMMYHUKATHBHBIX CIIOCOOHOCTEW U MPOECCHOHAIBEHOTO
MOBE/ICHUS B IPYIIIE;

- KOH(IUKTOJIOTHYECKUE ACTICKThI YIIPABIICHUS B OpTraHU3AINH;

- METOAMKU H3YYECHHS COLHUATbHO-TICUXOJIOITMUECKUX SIBIEHUI B cdepe ynpaBieHUs U
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caMOyTpaBJICHUS JINYHOCTH, TPYIIIbI, OpraHU3allNu.

Ymemo:

- IUIAHUPOBATh M pelllaTh 331a4d  JIMYHOCTHOTO M MPO(ECCHOHATBHOTO PAa3BUTHUS HE TOJIBKO
CBOETO, HO M WICHOB KOJIJICKTUBA;

- aHaJTU3UPOBATH MPOOJIEMHbIE CUTyallMd Ha OCHOBE CHUCTEMHOI'O MOJXOJa, BhIpaOaThIBATh
CTpaTerwi0 JICUCTBUN, WCIOIL30BAaTh METOIBI JTUATHOCTHUKU KOJUIGKTHBA M CaMOJHATHOCTUKH,
CaMOIIO3HAHUS, CAMOPETYIISLIUU U CAMOBOCITUTAHHUS;

- YCTaHABJIMBATh C KOJUICTAMH OTHOIICHUS, XapaKTEPU3YIOIIHUECSs KOHCTPYKTUBHBIM YpPOBHEM
OOIIeHMS;

- BbIpa0aThIBaTh KOMAHJIHYIO CTPATETHIO IS JOCTHXKEHUS MOCTABICHHON IIENTU B PEIICHUU
npodeccuoHaIbHBIX 3aa4.

Bnaoems:

- COIMAJHHO-TICUXOJIOTHUYESCKUMH TEXHOJOTHUSMU CAMOOPTaHHW3aIM U PA3BUTHS JIMIHOCTH,
BBICTPAWBaHUSl M pean3alui TPACKTOPUU CAMOPAa3BUTHS;

- TCOPCTHYSCKHMMH W TPAKTUICCKUMHU HABBIKAMU NPEIYNPSKICHUS H  Pa3peIICHHS
BHYTPWJIMYHOCTHBIX, TPYIIOBBIX U MEKKYIbTYPHBIX KOH(PIUKTOB;

- cnocobaMy MOTHBallMMd YICHOB KOJUIGKTHBA K JIMYHOCTHOMY H TIPO(ECCHOHATHLHOMY
Pa3BUTHIO;

- CHOCOOHOCTSIMH K KOHCTPYKTHUBHOMY OOIICHHIO B KOMaHzae, pPeQIEKCHH CBOETO
IIOBEACHUA nu J'II/II[epCKI/IMI/I KaucCTBaMU,

MOAYJIb 1. O6uiecTBO M JJUYHOCTH: HOBbIE YCJOBUS H (PaKTOPbI NPO(decCHOHAIBLHOI0
Pa3BUTHSA JUYHOCTH.

1.1. CoBpeMeHHOe 001IeCTBO B YCJOBHSAX I100anu3anuu U HHpopMaTH3anuu. TUIbl
COBPEMEHHBIX OOIIECTB: OOIIECTBO pPHUCKA, OOIMIECTBO 3HAHUS, HWH(POpPMAIMOHHOE OOIIECTBO.
ConuasibHble W TICUXOJOTHYECKUE  TOCIeACTBUA HHPOpMaTH3anuu obmniectBa. DyTypoOIIOK.
Kynbrypomok. AHoMusA. AJanTalMOHHBIE KOIUHT-CTpaTerud. JIMYHOCTH B COBPEMEHHOM
obmectBe. Peduiekcupyromuii uaauBua. YeI0oBEeK Kak CyObeKT nesaTeabHoCcTH. CaMOIMarHoCTHKA U
camoaHau3 nNpoeCcCUOHATBLHOTO PAa3BUTHS.

1.2. O01mee noHATHE O TUYHOCTH

Jlmunoctb M ee cTpykTypa. Camoco3HaHHe: CaMOIIO3HAHUE, CaMOOTHOIIEHUE,
camoperyisinus. OCHOBHBIE MOAXOMBI K U3y4eHUIO JIMYHOCTU. Pa3BuTne nuanoctu. ConuaibHas u
MICUXOJIOTHYECcKasl CTPYKTypa JTUYHOCTH. LleHHOCTHBIE OpUEHTALMM WU MPEANOYTEHUS JUYHOCTH
JInuHOCTH B cucTeMe HenmpepblBHOIO oOpa3oBaHus. CamMo0Opa3oBaHuE KaK OCHOBA HENPEPHIBHOTO
oOpa3oBanus. TonepaHTHOE BOCHPUATHE COIHUANBHBIX, 3THUYECKUX, KOH(PECCHOHANIBHBIX U
KYJIBTYPHBIX Pa3IHuni.

1.3. CouumajbHble H NCHXOJOTHYECKHE TEXHOJOTHH CAMOOPraHW3alUM H
caMoOpa3BUTHS JIUYHOCTH.

TemnepaMeHT u XapakTep B CTPYKType Ju4yHOCTU. [IposiBlieHHWe TeMmImepamMeHTa B
nestenbHOCTH. CTpyKTypa M THUNOJOTUs Xapaktepa. DopmupoBanHue xapakrtepa. [loctpoenwme
B3aMMOJICHCTBUS C JIIOJbMHU C y4ETOM HMX HHIWBUIAYaNbHBIX paznuuuil. CTpaTeruu pa3BUTHS U
camopa3BUTHUi JUYHOCTH. Jlmunble mnpuoputeTsl. llenenonaranue. lLleHHOCTH Kak OCHOBa
nenenonaranus. Lenn u kimoueBsie o0nactu xku3Hu. Life Managment u sxu3HeHHbIE 1. Smart -
uenu v Haauenu. llens u npusBaHHbIE 00ECNEUUTh €€ JOCTM)KEeHUA 3a1auv U 1mard. KomwuHr-
ctpaterun. VICKyccTBO ympaBisTh COOOM.

1.4. KorHUTHBHbBIE NIPOLECCHI JIUYHOCTH

OOmass xapakTepUCTUKAa KOTHUTHBHBIX (TIO3HABATENBHBIX) TMPOIECCOB  JTUYHOCTH.
OmyiieHrne U BOCIPUSTHE: BUJIbI, CBONCTBA, OCOOCHHOCTH pa3BUTHUS. BHUMaHue U MaMsATh: BUADI,
cBoiicTBa, (yHKIMU. Pa3BuThe W BOCIUTaHWE BHHMAaHWs. Bo3pacTHble W WHIUBUAYATbHBIE
ocoObeHHOCTH maMATU. [Ipuembl panMoHaNbHOrO 3ayduBaHusi. MblluieHHe U ero (GopMHUpPOBAHHE.
Tunonorust MeIIUICHUS: (POPMBI, BHJIBI, OTICPALlUY, HHIUBUyaTIbHbIE 0COOCHHOCTH. MBINIICHUE U
peub. CnocoObl axkTHBM3alUMU MbIIUIeHUS. BooOpaxeHnue: BuIbl, (YHKIMHU, pPa3BUTHE.
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Boobpaxenune u TBopuectBo. [Ipuemsl a3 dextuBHOrO ureHus. TpeHupoBKa NaMsTH U BHUMaHMS.
1.5. ®yHKuMOHAJBbHBIEC COCTOSIHUS YesioBeKka B Tpyae. CTpecc H ero npopuiIaKkTukKa
OO6miee moHsATHE 00 SMONMSIX W YyBCTBaX: (YHKIUH, Kiaccu(pukamus, OCOOCHHOCTH

pasButus. CriocoObl ympaBIeHUSI CBOUM SMOIMOHAIBHBIM cocTosiHueM. OO0Iee mpeacTaBieHue o

Bosie. llcuxosormyeckass CTpyKTypa BOJIEBOIO akTa. Pa3BUTHE M BOCHMTAHME CHJIBI BOJIH.

@OyHKIIMOHAIBHBIE COCTOSIHHS YelOBeKa B TpyJe. PerynasTopbl (yHKIHMOHAIBHBIX COCTOSHHA.

Knaccudukanus QpyHKIMOHaNbHBIX cocTosHUM. [Icuxomornyeckuil crpecc Kak (pyHKIMOHAJIBHOE

COCTOSIHUE. Ilcuxonorus cTpecca. [MpodunakTrka cTpecca u ¢dopmupoBanue

CTPECCOYCTOWYMBOCTU. MeTo/1bl yrpaBiieHUs! (yHKIHMOHAIBHBIMU COCTOSIHUSIMH.

1.6. IIcuxosiorusi npogeccuoHATbHON NeATeILHOCTH
Yenosek u npodeccusa. CTpykrypa npodeccuoHanbHoi aesrenbHocTd. Ilcuxonoruueckue

HATpaBJICHUSI HCCICIOBAaHHUA 4YEJOBEKa B CTPYKType TNpo(ecCHOHANbHON JeATeIbHOCTH.

[IpodeccuorpadgupoBanue Kak MeETOJ H3y4eHHs HPOPECCUOHAIBHOW JeATelbHOCTH. Buisl

npodeccuorpadupoBaHus. 3amgauu TICUXOJIOTUHU npodeccrnoHaIBHOM eI TeTbHOCTH.

[lcuxonoruueckue NpU3HaKu U peryisTopsl Tpyaa. [IpodeccronanbHO BaXKHbIE KaUeCTBa.

MoayJn 2. YesioBek Kak yY4aCTHHK TPYI0BOIo0 nmpouecca
2.1. OcHOBHBIC 3TaNbI PA3BUTHA Cy0ObEeKTa TPyaa
UenoBek Kak CyOBEKT TpyAa: CTPYKTypa OCHOBHBIX KOMIIOHEHTOB. OTalbl Pa3BUTHS
cyobekta Tpyaa (nepuoauszanus E. A. Knumosa). Kpuzucel npodeccrnonansHoro cranosinenus (E.
®. 3eep). BHyTpuan4HOCTHBIN KOHMIUKT U CIIOCOOBI €r0 pa3perieHus.
2.2. TpynoBast MOTHBaLUsi U YA0BJIECTBOPEHHOCTH TPYAOM
[lotpebHOCTM M MOTUBBI JuuHOCTH. Kiaccudukanus norpeOHOCTE U BUIbI MOTUBALUU.

Hepapxust notpebHocTel (mupammuna A. Macnoy). TpynoBas moTtuBanus. MOTHUBBI TPYyIOBOTO

noseaenus (B. I'. ITonmapkoB). OCHOBHBIE T€OpUU TPYJOBOW MOTHUBALIMU U YAOBIETBOPEHHOCTH

tpynom (. Makknenann, @. I'epubepr, B. Bpym u ap.). MoTuBanusi moBeieHUsI 4YelOBEKa B

opranuzanuy. CyIIHOCT, MOTHMBAMKM Kak (YHKIUM YIpaBieHus B opranuszauuu. [lpupona

MoTHBalMM. @DyHKIMM MOTMBOB IOBEACHMs  4ejloBeKa. MoTuBamuss U yIpaBJICHHUE.

[lcuxonoruueckue TEOPUM MOTHBAMM B oOpraHuzanuu. ColManbHO-’KOHOMUYECKHE TEOPHH

MoTuBanmu. MccnenoBanus MmotuBauuu. MeTOIMKH ONPENENEHNUs MOTUBALMY K YCIIEXY.

2.3. llerenosiaranye U NVIAHMPOBaHUE B PO eCcCHOHAIBHOM AeATe1bHOCTH
IIcuxonoruyeckasi cucreMa TPyJA0BOil JesATeJbHOCTH. MOTHBALMOHHBIN MPOLECC KAK

OCHOBA 1leJIeNoJIAraHus. JTanbl J0CTHAKeHHUs Heau. CTPyKTYypa MOTHBALIMOHHOIO Ipolecca.

Kpurepun »>¢pdextuBHocTn npenenonaranusa. Koaccmpuxanmsa ueseil.  Paspalorka

NporpamMmsl peajausanuu uejan. Crparernyeckoe mJIaHMpPoOBaHHe.

2.4. llpodeccnoHaIbHASE KOMMYHHKALIMS
Ilcuxonorusi o6menusi. CocTaBHBIE 3JIEMEHTHI Tporiecca oOmeHuss. DYHKIUU U BUIBI
obmenus. Tunsl o0mieHus. XapakTepUCTHKH JTUYHOCTH, CIIOCOOCTBYIOIINE YCTICITHOCTH OOIICHHSI.

OOMeH wuHpopMmanuell U KOMMYHUKAaTHBHbE Oapbepbl. ABTOpUTapHass U JUAJIOTHYECKas

KoMMyHHKarusa. OOlieHne Kak B3auMoecTBHe (MHTepakiys). MeKJIMYHOCTHOe BOCIIPUATHE U

nocrpoenue umuka. [ipogeccuonanbuoe odmenne. Kyjabrypa ne/i0Boro oo meHus.

2.5. IlcuxoJiorusi KOH(JIMKTA
Kondmukr kak ocobas ¢dopma B3ammoaelcTBus. CTPYKTypa, AHMHAMHKA, (GYyHKIHU

KOHGIUKTOB. OCHOBHbIe cTaAuMu pa3BuTusi KOH(PuukTOoB. Kiaccupukanmss KOHJIMKTOB.

OcHOBHBIE 3TaMnbl MOMCKA BBIXOJ0B U3 KOHMIMKTHOHN cuTyanuu. IIpodeccuonanbHble KOHYIUKTHL

Hcrounnku kKoHPIUKTOB. KOHPIMKTOreHHBIE JINYHOCTH. Y CIIOBUS KOHCTPYKTUBHOTO pa3pelleHHs

KOH(JIMKTOB. YTpaBieHne KOH(OIUKTHBIMU CUTyallUsIMU B KoJuleKTUBe. ColuaibHble TEXHOJIOIMU

NPEIYNpPexICHUS U pa3pelieHns] KOH(IUKTOB B KOMaHIE U OPTaHU3aIUH.

2.6. TpynoBoii kosiekTHB. [IcHX010rMsi COBMECTHOIO TPyAa

I'pynnma. Komnexktussl. Opranumzauuu. Ilonstue rpynnel. Bunabsl rpynm: ycioBHblE U
peanbpHble, OOJbIIME M Malible, MEPBUYHBbIE M BTOpPUYHBIE, (QOpMaibHble U HePOpMasbHBIE,
pedepentrbie rpynmbl. [Ipodeccnonansubie KouteKTUBEL. lrnHaMuka GopMUpOBaHHS KOJUIEKTHBA.

JluarHocTHKa COLUMAJIBHBIX TIpymni. ['pynmoBas  CIUIOYEHHOCTb. ['pynmoBas — AMHAMMKA.
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HearenbHocTh KoMaHA B opranuzanuu. Comuomerpus. Ilcuxonorus coBMECTHOH TpynOBOH
nesitenbHOCTH. [Ipu3Haku rpynmoBoro cyobekra Tpyna. Kmaccuduxanms opranmzanumii. Crioco0
OpraHu3aluy COBMeCTHOW aedrenbHOcTH. [lcuxomorust rpynmbsl. ColualbHO-IICUXOJIOTHYECKHE
0CO0EHHOCTH MaJIOl OpraHM30BaHHOW TpyMIbl. CONUATBHO-TICUXOJIOTUYECKUNA KITMMAT TPYIIIIHL.

2.7. llcuxo0J10rusl ynpasJjieHUst

VYnpasnenue kak counanbHelid penomeH. CyObeKT U 0OBEKT yrpaBieHHs. YIIpaBIeHYECKHE
OTHOLIEHUS KaK MpeIMeT HAyKH YIpaBIeHHs. DTallbl €€ Pa3BUTUA. YIIpaBleHUYECKas AesITeIbHOCTb.
OCHOBHBIE YIpaBICHYECKHE KYIbTYPHI: XapaKTEePHbIE YePThl U 0COOCHHOCTH. OCHOBHBIE (PYHKIUU
yIpaBJIeHYECKOH  AesaTeabHOCTH.  COLMaIbHO-IICUXOJIOIHYECKOe O00ecredyeHue  YIpaBiIeHHS
KOJUIEKTUBOM. YesjoBeueckue pecypchl OpraHu3allud M YIPaBJIEHYECKHE MpOoOJIeMbl UX
3¢ ¢exTuBHOrO ucnonb3oBaHus. [Ipobiiema uenoBeka B cucTeMe YynpaBieHus. JIuyHocTh u
OpraHusarusi.

Kypc m3yuaercss Ha Ga3e 3HaHMIA, MOJYYEHHBIX CTYACHTaMH [0 HCTOpUH, (puiocopuw,
IICUXOJIOTUH, couuosiorud. KoHTponb OCBOEHMS CTyJeHTaMH MaTepuaja Kypca OCYLIECTBIISIETCA
IIyTeM MPOBECHHSI KOHTPOJBHBIX TOUEK M 3aueTa. O01as TpyJ0eMKOCTb JUCLUIUIMHBI COCTABIISET
2 3ET (72 uac.), B ToM uucie 18 4. — NeKUMOHHbIE 3aHATUS, 18 4. — CEMUHAPCKO-NPAKTUYECKUE
3aHATUS, 36 4. — camocTosATeNbHas paboTa. MIToroBoii opmMoii KOHTPOJIS SABISETCS 3aUeT.

O0bem MMCUMIIMHBI M BUABI Y4e0HOH padoThl

B OHol pab B B
Ubl yueOHOU paboTHI B axazem.
3a4ETHBIX ACTPOHOM.
gacax
eIMHUTIAX gacax
OO11ast TPyA0EMKOCTh AUCHUILIMHBI IO y4eOHOMY IIJIaHy 2 72 54
KounrakTthnas pa6ora (KP): 1 36 27
Jlexuuonnsie 3ansTus (JI3) 0,5 18 13,5
[MpakTiaeckue 3ausatus (113) 0,5 18 13,5
CamocrositesbHas padora (CP): 1 36 27
KoHTakTHasi caMOoCTOsTENIbHAsI paboTa - 0,2 0,15
CaMOCTOSITeJIbHOE U3YUYCHHUE Pa3JIeJIOB TUCIUILIMHBI - 35,8 26,85
Bun xonTpons: 3auet / sx3aMmeH 3a4eT
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