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1 OBIME ITOJIOKEHUA

1.1 OcHoBHas mpo¢eccuoHa/JbHasi 00pa3oBaTe/bHAs NMPOrpaMMa BbICHIEr0 OOpa3oBaHMA —
nporpamMMa IMOATOTOBKH MAarucTpoB (aajee — mporpamMmma maructparypbli, OOIl marucrparypsl),
peanu3yemMasi B COOTBETCTBUU C (eiepalIbHBIM TOCYJapCTBEHHBIM 00pa30BaTEIbHBIM CTaHAAPTOM BBICILIETO
oOpa3oBaHus (enepaibHbIM TOCYAapCTBEHHBIM OIO/KETHBIM 00pa30BaTEIbHBIM YUYPEKICHUEM BBICILIETO
oOpazoBanus «Poccuiickuii XMMUKO-TeXHoOJIOTHYecKui yHuBepcuter uMenu J[.W. MenneneeBa» 1o
HarnpaBjeHuto noaroroBku 18.04.01 Xumuueckasi TexHoJiorusi, mpopmwip «CoBpeMeHHasi TeXHOJIOTHUs
NMOJMMEPOB, KOMIIO3UTOB M MOKPBITHI», MPEACTaBIsSET COOONH KOMIUIEKC OCHOBHBIX XapaKTEPHCTHUK
00pa3oBaHusl, OpraHU3alMOHHO-TIEJArOTUYECKUX YCIOBUH, (opM aTTecTanuu, KOTOPBIA HpPEICTABICH B
BUJE OOIIel XapaKTepUCTUKH IMPOTrpaMMbl MarucTparypbl, Y4eOHOTO IUIaHa, KaJEHJApPHOro Yy4eOHOro
rpaduka, paboyMx MpOrpaMM AMCHUUIUIMH, MPOTPaMM IPAKTHK, OLIEHOYHBIX CPEICTB, METOIUYECKUX
MaTepHuaoB.

1.2 HopmMaTuBHBIEe JOKYMEHTHI /15 Pa3padoTKU NMPOrpaMMbl MATHCTPATYPhI 10 HANIPABJICHUIO
NOATOTOBKH COCTaBJISIOT:

— @denepanbHbIil 3akoH 0T 29.12.2012 Ne 273-03 «O6 obpa3zoBanuu B Poccuiickoit denepanuny;

— IIpuka3z Muno6pHayku Poccun ot «21» Hosi0ps 2014 r. Ne 1494 «O06 yrBepxknennn (eaepaabHOTo
rOCyJJapCTBEHHOTO 00pa30BaTeIbHOIO CTAaHJAapTa BbHICIIEro OOpa3oBaHMs 110 HAINPABICHHUIO IOATOTOBKH
18.04.01 Xumunueckasi TexHosorus (ypoBeHb Maructpatypsl)» (manee — ®I'OC BO mno HampaBieHUIO
noarotoBku 18.04.01 Xumuueckasi TeXHoJ10rusi (YPOBEHb MarucCTpaTyphl));

— Ilpuka3 Muno6puayku Poccun ot 05.04.2017 Ne 301 «O06 yrBepxxaenun Ilopsaka opranuzanuu u
OCYILECTBJICHUs] 00pa30BaTEIbHOM  AEATENBHOCTH IO 00pa3oBaTelbHBIM  IPOrpaMMaM  BBICIIETO
o0pa3oBaHUs — MporpaMMam OakaiaBpuara, IporpaMMam CHEeHaIuTeTa, IPorpaMMaM MaruCTpaTypb».

1.3 O0mas xapaKTepuCTHKA MPOrPaMMBbl MAarHCTPaTyPhl

eab0 mporpaMMbl MarucTpaTypbl SBISETCS CO3JaHME JUId OOYYalOLUXCS YCIOBHH JUIs
npuoOpeTeHus] HEOOXOJUMOro JUIsl OCYIECTBICHHS MPOPECCHOHATbHONW JESATENIbHOCTH YPOBHS 3HAHHIM,
YMEHUH, HaBBIKOB, OIbITA JAEATEIbHOCTU U MOATOTOBKH K 3aIlIUTE BHITYCKHOW KBaTHM(PHUKAIIMOHHOMN paboThI.

[Tonyuyenne oOpa3oBaHus MO 0Opa30BATEIbHOW MpOrpamMMe BBICIIErO 00pa30BaHUS — Mporpamme
MarucTpaTypbl JOMYCKAaeTCsl TOJIbKO B 00pa30BaTENIbHON OpraHU3allMM BBICIIETO 0Opa3oBaHMs M HAYYHOU
OpraHu3aIiy (J1ajee — OpraHnu3aius).

OOyuenue no oOpazoBaTeIbHON MPOrpaMMe BhICHIET0 00pa30BaHUs — MPOrpaMMe MarucTparypsl B
o0pa3oBaTeNbHON OpraHu3alUuy OCYLIECTBIsAETCS B O4yHOM ¢opme o0O0yueHus. OObEM NpOrpaMMbl
MarucTpaTypsl coctapiseT 120 3aueTHBIX eIuHUIL (Jlanee — 3.€.) BHE 3aBHCUMOCTH OT (OpMbI 00ydeHus,
IMPUMCHACMBIX O6p330BaTeHBHLIX T€XHOJ'IOI‘I/II71, peajiM3alii nNporpaMMbl MaruCTparypbl ¢ HCIIOJIB30BAHHUEM
ceTeBOil (hopMBI, peanr3aluy MPorpaMMbl MAaruCTPaTyphl 10 MHAWBUAYAIBHOMY y4e€OHOMY IJIaHy, B TOM
YHClie IPU YCKOPEHHOM O0Y4YEeHHH.

Cpoxk nony4yeHus: 00pa3oBaHMs [0 MIPOrpaMMe MarucTpaTypbl: B OUHOW (opme oOyueHHs!, BKIOYas
KaHUKYJIbl, MNPEAOCTABIIAICMBIC TIIOCJIC MPOXOKIACHHUA FOCY)IapCTBeHHOﬁ WTOTOBOH arTeCTallui, BHEC
3aBHCUMOCTH OT NPUMEHSEMBIX 00pa30BaTENIbHBIX TEXHOJIOTUH cocTaBiseT 2 roga. O0beM MpPOrpaMMel
MarucTparypsl B 04HON (popme oOyueHus, peaqn3yeMblid 3a OJWH Y4eOHBINH TOJ, cocTaBiseT 60 3.e.; mpu
00y4YeHHH M0 MHAUBUIYAIbHOMY Y4eOHOMY IJIaHy BHE 3aBHCHUMOCTH OT ()OPMBI O0YUEHHUsI yCTaHABINBACTCA
OpraHM3alyeil camMoCTOSITeTbHO, HO He Oojiee CpoKa MOJy4deHHs 00pa3oBaHUS, YCTAHOBJIEHHOTO IS
cooTBeTcTByMOLIEH (opmbl 00yueHus. Ilpu oOyueHHMM MO WHAMBUIYaTbHOMY Y4E€OHOMY IUIaHY JIMII C
OTrpaHMYEHHBIMU BO3MOXHOCTSIMHU 3/I0pOBbsl OpraHU3allusl BIIpaBe MPOUIUTh CPOK He OoJiee YeM Ha MoJroia
10 CPAaBHEHMIO CO CPOKOM, YCTAaHOBJIEHHBIM JUIsSI COOTBETCTBYIOMIEH hopMbl o0yueHns. O0beM mporpaMMel
MarucTpaTypbl 3a OAMH Y4eOHbIH roa npu OOyYeHMHM IO HWHIMBUAYAJIbHOMY Yy4eOHOMY IUIaHY BHE
3aBHCUMOCTH OT (OpMBI 00ydeHUs cocTaBisieT He Oonee 75 3.e.

IIpu peanuzanuu OpoOrpaMMbl MarucTpaTypbl OpPraHM3aLUs BIPAaBe INPUMEHSATh SJIEKTPOHHOE
o0yueHHe W JUCTaHLUUOHHBIE OO0pazoBaTelbHBIC TEXHOJNOTUHU. [Ipu 0OyueHHH JHIl C OrpaHMYCHHBIMH
BO3MOXHOCTSIMM 30pPOBbSI DJIEKTPOHHOE OOydYeHHME U JUCTAHIMOHHbIE OOpa30BaTeNbHbIE TEXHOJIOTHH
JIOJKHBI TIPEyCMaTpUBaTh BOZMOXKHOCTh MpUeMa-niepeaayl MHGOpMaIiy B JOCTYIHBIX U HUX (hopMax.

Peanunzanus nporpaMMel MarucTpaTypbl BO3MOKHA C UCIOJIb30BaHUEM CETEBOM (POPMBI.



OOpazoBatenbHass ~ JEATENBHOCTH MO  TPOrpaMME  MarucTparypbl  OCYIIECTBISIETCS  Ha
roCyIapCTBEHHOM si3bIke Poccuiickoii denepanuu, €Ciiu HHOE HE ONMPEACICHO JOKAIbHBIM HOPMATHBHBIM
aKTOM OpraHU3aIuu.

CTpykTypa nporpaMMbl MAarucTpaTypbl BKJIKOYAET 00513aTeJIbHYI0 YacTh (0a30ByK0) U 4acCTh,
(¢popmupyemyro ydyacTHHKAMH 00pa30BaTeIbHbIX OTHOIIEHHII (BapHATHBHYI0). JTO oOecrednBacT
BO3MOXXHOCTh Pean3alliy MPOrpaMM MarucTpaTypbl, HMEIOIIUX Pa3IMYHYI0 HAIPABIEHHOCTh 00pa30BaHUs
B paMKax OJIHOT'O HaINpaBJIEHUS MMOATOTOBKH (Jjajiee — HAllPaBJICHHOCTh MPOrPaMMBbl).

[IporpamMma MarucTpaTypbl COCTOUT U3 CIEAYIOMUX OJIOKOB:

— bnok 1 «/lucuuminuel (MOZYJIHN)», KOTOPBIM BKIIOYACT AMCHUILIMHBI (MOAYNIH), OTHOCALINECS K
0a30BOM YacTU MPOTPaMMBbI, ¥ TUCHHUIUIUHBI (MOJIYJIH), OTHOCSIIIUECS K €€ BapHAaTUBHOMN YaCTH.

— biok 2 «IIpakTuku, B TOM 4MCiie HaydHO-UccienoBareabckas padora (HUP)», koTopslii B moHOM
00beMe OTHOCHUTCS K BAPUATUBHON YaCTH MPOrPAMMBbI.

— bnok 3 «['ocymapcTBeHHass UTOroBas aTTECTallUA», KOTOPBI B IMOJHOM O0ObEME OTHOCUTCS K
0a30BOM dYacTH MPOrpaMMBI M 3aBepIIAcTCS IPUCBOCHHEM KBAIM(UKAIMK, YKa3aHHOH B TICPEYHE
CHEIHMAbHOCTe M HampaBlIEHWH TMOJITOTOBKM BBICIIEro oOpa3oBaHUs, YTBEpkKIaeMOM MMHHCTEPCTBOM
obpazoBanus u Hayku Poccuiickoit denepanui.

CTpyKTypa nIporpaMmMbl MarucTpaTrypbl

CrtpyKTypa nporpammbl MarucTpaTypbl OO6beM porpaMMbl MAarucCTpaTyphl B
3a4YETHBIX eIMHUILIAX
Broxk 1 JucuummHel (MOZYH) 60
bazoBas yactb 18-21
BapuaruBHas 4acthb 42-39
bnox 2 [TpaxTuky, B TOM qucie Hay4yHO- 51-54
uccienosarensckas pabora (HUP)
BapuaTtuBHas 4yacTh 51-54
brok 3 ["ocyfapcTBeHHasi HTOTOBasl aTTeCTAIUS 6-9
O06beM mporpaMMbl MAaruCTPaTypbl 120

JycuumiuHel (MOAYJIM), OTHOCSIIMECS K 0a30BOM 4acTH MNpPOTrpaMMbl MarucTpaTyphbl, SIBISIFOTCS
00s3aTeNIbHBIMUA  JUISI OCBOEHHUSI OOydYaroUIMMCsS BHE 3aBUCHMMOCTH OT HAamlpaBIEHHOCTH (Ipoduiis)
porpamMmbl, KOTOpYI0 OH ocBamBaeT. HabGop maucturiauH (MOyliei), OTHOCSIIUMXCS K 0a30BOM YacTH
IpOTrpaMMbl MarkCTpaTypbl, OPraHU3alus ONpeeNIIeT CaMOCTOsTEIbHO B 00beme, yctaHoBIeHHOM PI'OC
BO no nanpasnenuto noarorosku 18.04.01 Xumuueckas TexHonorus (ypoBeHb MarucTparypbl), ¢ y4eToM
COOTBETCTBYIOIUX MPUMEPHBIX OCHOBHBIX 00pa30BaTEeIbHBIX IPOrPaMM.

JlcuumiuHel (MOAYJH), OTHOCAIIMECS K BApUAaTUBHON 4acTH MPOTrpaMMbl MarucCTpaTyphl, MPAKTUKH
(B Tom uncie HUP) ompenenstor HanpaBiaeHHOCTh (poduiib) mporpamMbl. Habop nuctumimus (Moxyneit) u
npakTuk (B ToM uucie HUP), oTHocsmuxcs k BapuatuBHOM vactu bioka 1 «/lucuumimuel (Mogynn)» u
bnoka 2 «IIpaktuku, B TOM 4Kcie HaydyHO-uccleaoBaTensckas padora (HUP)» nporpamm akanemudeckoit
WIM TPUKIAIHOW MarucTpaTyphl, OpraHU3alus OINpeAessieT CaMOCTOSTENIbHO B 00beMe, YCTaHOBJIEHHOM
®I'OC BO mno nampasnenuto noarotoBkd 18.04.01 Xumuueckast TexHonorus (ypoBeHb MarucTpaTyphl).
[Tocne BbIOOpa oOyuaromMcsi HampaBlieHHOCTH (mpoduisi) MOporpaMmbl HabOp COOTBETCTBYIOIIMX
JUCHMIUIMH (MonyJnei), mpakTtuk (B ToMm uucine HUP) cranoBurcs o00s3aTeNbHBIM IS OCBOCHHS
00yJaronuMcH.

B brok 2 «IIpakTuku, B TOM 4uciie HaydHO-HcciaenoBarenbekas padora (HUP)» Bxoaar yueOHas u
MIPOU3BOJICTBEHHAS], B TOM YHUCIIE MTPEATUIUIOMHAs, TPAKTUKH.

Tumnbl yaeOHOMN NPaKTHKH:

— IPaKTUKa [0 NOJYYEHUIO NEPBUYHBIX IPOPECCUOHATBHBIX YMEHUI U HaBBIKOB.

Tunel NpON3BOICTBEHHON TPAKTHUKU:

— IPaKTUKa IO MOJIYYEHUIO IPOPECCUOHATBHBIX YMEHUI U OIbITa IPO(pECCHOHATBHON

NEeSATEILHOCTH (B TOM YHUCII€ TEXHOJIOTHYECKas IPAKTUKA);

— HUP.

Crioco0bI poBezieHNst yueOHOM U POU3BOJCTBEHHOM MPAKTHUK:




— CTallMOHAapHas;

— BBIE3/IHAS.

[IpenmuruioMHast TPaKTHUKA IPOBOJAUTCS ISl BBIMIOJIHEHUS BBITYCKHOW KBATH(DHKAITMOHHON pabOTHI
U SIBJISIETCS 00s13aTEIBHOM.

[Ipu pa3zpaboTke nmporpaMMm MarucTpaTypbl OpraHu3alys BbIOUPACT TUIBI IPAKTUK B 3aBUCUMOCTH OT
BUJIOB J€SATEIBHOCTH, HA KOTOPbIE OPUEHTHUPOBAHA TPOTPaMMa MarucTpaTyphl.

Opranuzanus BOpaBe IMPEAYyCMOTPETh B MPOrpaMMe MAarucTparypbl HHBIE THIIBI TPAKTHK
JonoiHUTeNbHO K yctaHoBlieHHBIM PI'OC BO no nanpasienuto mnoarotoBku 18.04.01 Xumwuueckas
TEXHOJIOTHUS (YpOBEHb MarucTpaTyphl).

Vyebnas u (wiM) TPOU3BOACTBEHHAs MPAKTUKHM MOTYT TPOBOJUTHCS B  CTPYKTYPHBIX
MO/Apa3AeNICHUsIX OpraHUu3aliy.

JUis i ¢ OrpaHWYEHHBIMH BO3MOXKHOCTSIMHU 3JIOPOBbSI BBIOOp MECT TPOXOXICHUS MPAKTHK
YUUTBHIBAET COCTOSIHUE 3[J0POBBS M TPEOOBAHUS MO JOCTYITHOCTH.

B binok 3 «locymapcTBeHHass WTOroBas  arTeCTalUs»  BXOJIUT  3alllUTa  BBITYCKHOU
KBaJTM(DUKAIIMOHHOM pabOThI, BKIIOYAst MOJATOTOBKY K 3alllUTE M MPOLEAYPY 3alUThI, a TAK)KE MOATOTOBKA U
clava TOCYJapCTBEHHOTO JK3aMeHa (€Clu OpraHu3alvs BKIIOYMJIA TOCYIAapCTBEHHBIM 9K3aMEH B COCTaB
roCcy/AapCTBEHHOW UTOTOBOW aTTECTALIUN).

[IporpaMmMbl MarucTpatrypsl, COIEpPKAIllM€ CBEACHHS, COCTABJISIONIME TOCYJApPCTBEHHYIO TaifHY,
pa3pabaThIBalOTCS M Peau3yIoTCsl ¢ COOMIoAeHHEeM TpeOOBaHUM, MPEIyCMOTPEHHBIX 3aKOHOIATENLCTBOM
Poccuiickoit ®denepauuy U HOPMATHBHBIMU IIPABOBBIMH aKTaMU B 00JIaCTH 3alllUThl TOCYJAapCTBEHHOM
TaiiHpl. Peanmm3amus wactu (wacteil) oOpa3oBaTeNbHON NpOrpaMMbl U TOCYAAPCTBEHHOM HMTOTOBOI
aTTeCTalli, COJEPIKaIICH HAYTHO-TEXHUICCKYI0 HH(POPMAIIHIO, IO JICKAITYI0 SKCIIOPTHOMY KOHTPOJTIO, U B
paMKax KOTOpO# (KOTOPBIX) 10 OOYYaroIMXCs JOBOISTCS CBEIEHHUS OTPAaHUUYEHHOTO NOCTyna, U (Wiu) B
y4eOHBIX LIEJISX MCIOJIb3YIOTCS CEKPETHBIE 00pa3ilbl BOOPYKEHHsI, BOGHHON TEXHHKHU, X KOMIUICKTYIOIIHNE
U3JIeNHsI, HEe JOMYCKaeTCs ¢ MPUMEHEHHUEM JJIEKTPOHHOTO OOYyYeHHs], TUCTAHIIMOHHBIX 00pa3oBaTENbHBIX
TEXHOJIOTH.

[Ipu pa3paboTke mporpammbl MarucTpaTypbl oOydaromumcs o0ecredeHa BO3MOYKHOCTh OCBOCHUS
JUCHUIIINH (MOJIyJei) 1Mo BBIOOPY, B TOM YHCIE CHEIHATM3UPOBAHHBIC YCIOBHUS WHBAJIWJAM W JIHIAM C
OTpaHUYEHHBIMU BO3MOKHOCTSIMH 3/I0pOBbs, B 00beMe He MeHee 30 MpoleHTOB BapuaTHUBHON 4acTu bioka
1 «IuctunanHel (MOILYJITN ).

KonnuecTBO 4YacoB, OTBENEHHBIX Ha 3aHATUS JIEKIMOHHOrO THUMNAa, B 1HeinoM 1o buoky 1
«JlucumrumHabl (MOYJIN)» cocTaBiisgeT He Oosee 20 MPOLEHTOB OT OOIIETO KOJIMYECTBA YAaCOB ayIUTOPHBIX
3aHSATUM, OTBEICHHBIX Ha peaau3aluio 3Toro bioka.

[IpodunpHas HampaBIEHHOCTh MArMCTEPCKUX MIPOTPaMM  OIPEICISIETCS BBICIIUM  YYEOHBIM
3aBEICHHEM, pealM3yIOIUM 00pa30BaTeIbHYI0 MPOrpaMMy T[O COOTBETCTBYIOIIEMY HAaNpaBICHHUIO
MOATOTOBKH.

1.4 TpeGoBaHus K NOCTYNAIOIIEMY

TpeboBanusi K TOCTyMarOIIeMy OINpeAeNstoTcs (eneparbHbIM 3aKOHOJATELCTBOM B 00JACTH
obpazoBanus, B ToM uncie [lopsakom mpuema Ha oOydeHHE 1O 00pa30BaTEIbHBIM MPOTPAMMaM BBICIIIETO
o0pa3oBaHUs — IPOrpaMMaM MarucTpaTypbl Ha COOTBETCTBYIOIIUIN YUEOHBIH TOI.

2 XAPAKTEPUCTUKA NPO®ECCUOHAJIBHOM JEATEJIbHOCTHU BBIITYCKHUKOB,
OCBOUBHIUX ITPOTPAMMY MAT'UCTPATYPbBI

2.1 Ob6aactb npogeccHOHATbHOI T1eATeJIbHOCTH BbIMTYCKHIUKA

BbInmycKHUK, OCBOMBIINI POrpaMMy MarucTparypbl, B COOTBETCTBHM C BUJAaMH NMPO(ecCHOHAIbHOM
NEeSTeNIbHOCTH, Ha KOTOpble OPHEHTHPOBAHA MPOTrpaMMa MAarUCTPaTypbl, TOTOB pEIIaTh CleayIOLIIe
npodeccuoHaNbHbIC 3a/1a4H:

Hay4YHO-HCCIIeI0BaTeNbCKasl 1eATeIbHOCTb!

— MOCTAaHOBKa U (hOpMYIHPOBAHME 33]a4 HAYUHBIX MCCIIEJOBAHHI HA OCHOBE Pe3yJbTATOB IOMCKA,
00paboTKH M aHAIM3a HAYYHO-TEXHUIECKON HH(POPMAIIHH;

— pa3pa0oTKa HOBBIX TEXHHYECKUX M TEXHOJIOTUYECKUX PEUICHUH Ha OCHOBE PE3yJbTAaTOB HAYUYHBIX
HCCJIEIOBAaHUM B COOTBETCTBUU C TJIAHOM PA3BUTHUSA MTPEANIPUATHS;
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— CO3JIaHUE TEOPETUYECKUX MOJIEIIEH TEXHOJIOTUYECKUX MPOLECCOB, MO3BOJISIIOIIUX TPOTHO3UPOBAThH
TEXHOJOTHYECKUE MapamMeTphbl, XapaKTEPUCTUKHU almaparypbl M CBOHCTBA IIOJYy4YaeMbIX BEIIECTB,
MaTEepUAJIOB U U3JIEIIN;

— pa3paboTKka MpOTrpaMM M BBINMOJHEHUE HAYYHBIX HCCIICIOBaHUM, 00pabOTKa M aHAIW3 HX
pe3yNbTaTOB, POPMYIUPOBAHNE BHIBOJOB U PEKOMEHIAINI;

— KoopAWHAIMs PaboT MO COMPOBOXKICHUIO pPeaTU3alluy PE3yIbTaTOB pabOThI B MPOU3BOJICTBE;

— aHaJIM3, CHHTE3 M ONTHUMH3AIUs MPOIECCOB OOECICUCHUs KauyecTBa MCHBITAHUH, CepTH(PUKAIIIN
MIPOIYKIIMK C TPUMEHEHHUEM MPOOJIEMHO-OPUEHTUPOBAHHBIX METOIOB;

— MMOJTOTOBKA HAYYHO-TEXHUYECKUX OTYETOB, AaHATUTHIECKUX 0030POB M CIIPABOK;

— 3allIMTa UHTEJJIEKTYaIbHOW COOCTBEHHOCTH, MyOIMKAILIUsI HAYYHBIX PE3YJIbTATOB.

2.2 O0bexThI NpodeccHOHATBHOI 1eATeTbHOCTH BhIIYCKHUKA

O6bektamu  TPO(ECCUOHATBLHOM  AESITETbHOCTH  BBIIYCKHHUKOB,  OCBOMBIIMX  IPOTpamMmy
MarucTparypsl, IBISIOTCS:

— XMMHUYECKHE BEIIECTBA U MaTEpHAIbI;

— METO/bI ¥ TPUOOPHI OIIPEIEIICHHS COCTaBa M CBOIMCTBA BEIIECTB M MATEPUAIIOB;

— 000pyZ0BaHHE, TEXHOJIOTHYECKHE IMPOLIECCHl U MPOMBIIIIEHHBIE CUCTEMBI MOJYYEHUS BEIIECTB,
MaTepUasoB, U3JIEIHM, a TAK)XKE CUCTEMBI YIIPABICHUS UMU U PETYJIUPOBAHMUSL.

2.3 Buabl npogeccuoHaIbHOI 1eATeJbHOCTH BHITYCKHUKA

Bunsl npodeccuoHanbHOM  AEATENbHOCTH, K KOTOPBIM TOTOBSITCS BBITYCKHUKH OCBOMBIIHE
IPOrpaMMy MarucTpaTyphbl:

— HaY4YHO-MCCIIEJIOBATENIbCKAS eI TEIbHOCTh B 001aCTH XUMHUECKOH TEXHOJIOTHH.

3 INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI MATUCTPATYPBI

3.1 B pe3ynapTare OCBOEHHMS NpPOrpaMMbl MarucTpaTypbl y BBINYCKHHKA JOJDKHBI OBITh
chopMupoBaHbl 0OIIEKYIBTYPHBIE, 00IIETTPOPECCHOHABHBIEC U TPO(PECCHOHAIbEHBIE KOMITETCHITUH.

3.2 BBbIMYCKHUK, OCBOMBLIMM HpOrpaMMy MarucTparypbl, JIOJDKEH o0lajgaTh CleAyIOUMMU
001IeKYIbTYPHBIMH KOMIETEHIUSIMM:

— CIIOCOOHOCTBIO K a0CTPAaKTHOMY MBIIUICHHIO, aHau3y, cuHTe3y (OK-1);

— TOTOBHOCTBHIO JI€HICTBOBAaTh B HECTAHJAPTHBIX CHUTYallUsX, HECTH COLMAIBHYIO M 3TUYECKYIO
OTBETCTBEHHOCTH 3a MpuHsTHIe pemenus (OK-2);

— FOTOBHOCTBIO K CAMOPa3BUTHIO, CaMOpealln3allii, UCII0JIb30BaHUI0 TBOpUeckoro noteHuana (OK-
3);

— CMOCOOHOCTBIO COBEPILIEHCTBOBATh M Pa3BUBATh CBOW HMHTEJUIEKTYaJIbHBIH M OOLIEKYJIbTYpPHBIH
YpOBEHb, MOJy4YaTh 3HAaHUS B OOJACTH COBPEMEHHBIX MpoOJIeM HAayKH, TEXHUKH M TEXHOJIOTHUH,
IYMaHUTAPHBIX, CONUATBHBIX U SKOHOMUYecKuX Hayk (OK-4);

— CIOCcOOHOCTBIO K MPO(hecCHOHAIIBHOMY POCTY, K CaMOCTOSATEIbHOMY OOYYEHHIO HOBBIM METOJaM
UCCJIEIOBaHMSI, K U3BMEHEHUIO HAyYHOTO M HaYy4YHO-IIPOU3BOJICTBEHHOTO Mpoduiia cBoel mpodeccuoHanbHOMl
nesitenbHoCcTH (OK-5);

— CIOCOOHOCTBIO B YCTHOM U MUCHMEHHON peYd CBOOOJHO IMOJIb30BATHCS PYCCKUM UM MHOCTPAHHBIM
SI3BIKAMU KaK CpeZIcTBOM JiesioBoro obrienus (OK-6);

— CIOCOOHOCTHIO Ha MPAKTHKE UCIIOJIb30BATh YMEHUS U HABBIKU B OPraHU3aIMH UCCIIEI0BATEIbCKUX
U MIPOEKTHHIX padoT, B ynpaeieHnu kowiektusoM (OK-7);

— CHOCOOHOCTBIO HAXOJIUTh TBOPYECKHE PELICHUS COIMAIbHBIX M MpOo(ecCHOHANBHBIX 3ajad,
TOTOBHOCTBIO K IPUHSTHIO HecTaHAapTHBIX perrenuii (OK-8);

— CIIOCOOHOCTBIO € MOMOIIBIO MH(MOPMALIMOHHBIX TEXHOJOTHH K CaMOCTOSITEIbHOMY IPUOOPETEHHIO
U UCIOJIb30BAaHUIO B MPAKTHYECKOW JESTEIHHOCTH HOBBIX 3HAHUM M yYMEHHUH, B TOM 4YHcie B 0OIacTsIX

3HAHUU, HETIOCPEJICTBEHHO HE CBA3AHHBIX CO CPepoil 1esTeTbHOCTH
(OK-9).

3.3. BbINYCKHHK, OCBOMBLIMIA TNpOrpaMMy MarucTparypbl, IOJDKEH 00JanaTh CIEAYIOIMMU
o0menpogeccHOHAIbHBIMA KOMIIETEHIIUSIMU:
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— TOTOBHOCTHIO K KOMMYHHKAIIMM B YCTHOM M MHCHbMEHHOW (opMax Ha PYCCKOM M MHOCTPAHHOM
SI3BIKAX JUIS PelieHus 3aaa4 npodeccruonanbuoi aesrenpaoctu (OITK-1);

— TOTOBHOCTBIO PYKOBOJUTH KOJUIEKTUBOM B cdepe cBoed NpodhecCHOHATBLHON eSATeIbHOCTH,
TOJIEPAHTHO BOCIIPUHHMMAs COLIMATIbHBIC, STHUYECKUE, KOH(ecCHOHANIbHbBIE U KyJIbTypHble pa3nnuus (OIIK-
2);

— CHOCOOHOCTBIO K NMPOQecCHOHANBHOMN IKCITyaTallud COBPEMEHHOT'0 000pYyI0BaHMs U TPUOOPOB B
COOTBETCTBHUH C HampapieHueM u npoduiiem noarorosku (OITK-3);

— TOTOBHOCTHIO K HCIIOJIb30BAHMIO METOJOB MAaTeMAaTUYECKOTO MOJCIUPOBAHMS MaTEepHAlIOB U
TEXHOJOTMYECKHUX MPOLIECCOB, K TEOPETUYECKOMY aHAIM3Y U SKCIIEPUMEHTAILHOM MPOBEPKE TEOPETUUECKUX
rumnore3 (OITK-4);

— FOTOBHOCTBIO K 3alUTE OOBEKTOB MHTEIIEKTYyalbHOM COOCTBEHHOCTH M KOMMEPIUAIU3AIMH [TPaB
Ha 00BEKThI HHTEIUIEKTYaIbHOM coocTBeHHOCTH (OITK-5).

3.4. BrIyCKHUK, OCBOMBIIMIA MMPOTpaMMy MarucTpaTyphl, JODKEH 001a1aTh NpogeccHOHATIbHBIMHA
KOMIIETEHI[USIMH, COOTBETCTBYIOIIMMHU BHAY MNpo(ecCHOHAIBHON  JESTENbHOCTH, Ha  KOTOPBIiA
OpPUEHTHPOBaHa IMPOrpaMMa MaruCTpaTyphl:

NPOU3BOOCHBEHHO-MEXHONIO2UYECKAS 0esIMeNIbHOCNb!

Coneprxanue

— CIIOCOOHOCTBIO0 OPTraHN30BBIBATh CAMOCTOSTEIBHYIO U KOJUIEKTUBHYIO HAYYHO-UCCIIEI0BATENbCKY IO
paboty, pa3pabaTeiBaTh IUTAHBI M TIPOTPAMMBI TNPOBEICHHUS HAYYHBIX HCCIEIOBAHMA M TEXHUYECKHX
pa3paboToK, pa3pabareiBaTh 3aganus A ucrnonnurenci (IK-1);

— TOTOBHOCTBIO K IIOMCKy, 00pabOTKe, aHaJIW3y M CHCTEMaTU3allud HayYHO-TEXHUYECKOM
uH(pOpMAIINH 110 TeMEe HCCIIE0BaHUs, BHIOOPY METOIUK 1 CpecTB pemenus 3anaun (11K-2);

— CIIOCOOHOCTBIO MCTOJIB30BATh COBPEMEHHBIE TPUOOPHI M METOANKH, OPTaHU30BHIBATh IPOBEICHUE
9KCTIIEPUMEHTOB U MCIBITAHUH, TPOBOAUTEL UX 00PabOTKY U aHATU3UPOBaTh UX pe3ynbrarsl (ITK-3);

— TOTOBHOCTHIO K pEIICHHI0 MNPOPECCHOHANbHBIX MPOU3BOACTBEHHBIX 3a/lad - KOHTPOJIO
TEXHOJIOTUYECKOr0 Mpolecca, pa3paboTKe HOPM BBIPAOOTKH, TEXHOJOTHYECKUX HOPMATHBOB HAa PACXOJ]
MaTepuasoB, 3aroTOBOK, TOIUIMBAa M AJIEKTPO3HEPIUH, K BBIOOpY 00OpYAOBaHUS M TEXHOJOTHYECKOU
ocHactku (I1K-4);

— FOTOBHOCTBHIO K COBEPLICHCTBOBAHUIO TEXHOJIOTUYECKOTO Mpoliecca - pa3paboTKe MEPONPUITUI 1O
KOMIIJIEKCHOMY HCIOJIb30BAHUIO CBIPbs, MO 3aMeHe Je(PUUIUTHBIX MaTepUaAOB U HM3BICKAHUIO CIIOCOOOB
YTWIN3ALUA OTXOJOB IPOU3BOJICTBA, K HCCIEJOBAHMIO NPUYUH Opaka B IMPOU3BOJCTBE U pPa3pabOTKe
HPEIUIOKEHUI 10 ero mpeaynpexacHuo u yerpanenuto (ITK-5);

— CIMOCOOHOCTBIO K OIEHKE YKOHOMUYECKOU 3(PHEKTUBHOCTH TEXHOJIOTHYECKUX TPOIECCOB, OILICHKE
WHHOBAIMOHHO-TEXHOJIOTMYECKUX PUCKOB MPH BHEAPEHHH HOBBIX TexHojoruii (ITK-6);

— CIIOCOOHOCTBIO OIIEHWBATh Y(PPEKTUBHOCTH HOBBIX TEXHOJOTHHA M BHEIPSTH MX B MPOU3BOJICTBO

(ITK-7).

4 OPTAHU3ALUSA OBPA3OBATEJIBHOI'O ITPOLECCA
ITPU PEAJIM3ALIUU ITPOT'PAMM MAT'UCTPATYPBI

4.1 O0mas xapaKkTepucTHKa 00pa3oBaTeIbHOM eI TeJIbHOCTH

OO6pa3oBarenbHas A€ATEIBHOCTD IO IPOrpaMMe MarucTparypsbl IpeycMaTpruBaeT:

— TIpoBeJeHHE Yy4eOHBIX 3aHATHI MO NUCHUIUIMHAM (MOAYJsM) B (opme JeKUUH, CEMHHAPCKUX
3aHATUH, KOHCYJbTalUi, Ja00paTOpPHBIX pPabOT, MHBIX (OpPM OOYyYEHHUs, NMPETYCMOTPEHHBIX YUEOHBIM
IUTAHOM;

— IIPOBEJICHUE MPAKTUK;

— TIPOBEJCHHUE HAy4yHBIX MCCIEJOBAHUNH B COOTBETCTBUU C HAIPABICHHOCTBIO IPOrPaMMBbl
MarucTpaTypsbl;

— IIPOBEAECHUE KOHTPOJIS KauyecTBa OCBOEHMS MPOrpaMMbl MarucTpaTypbl MOCPEICTBOM TEKYILIETO
KOHTPOJISI YCHEBAaEMOCTH, IPOMEXKYTOYHOW aTTeCTallMd OOYYaIOUIMXCsl, TOCYNapCTBEHHOW HWTOTrOBOM
aTTeCTaluy 00yJarouuxcsl.

4.2 Y4eOHblii NJ1aH MOAT0TOBKH MarucTpaTypbl



VY4eOHbIH M1aH MOATOTOBKH MarkuCTPOB pa3padoTaH B COOTBETCTBUHU ¢ TPEOOBaHUAMHU (peepanibHOTO
TrOCYJJapCTBEHHOTO 00pa30BaTEILHOTO CTaHAapTa Mo HampapiaeHuto moarotoBku 18.04.01 Xwummueckas
TEXHOJIOTHS, YTBEP)KICHHOMY MpHKa3oM MuHUCTepCcTBa 00pa3zoBanus U Hayku Poccuiickoit denepauuu oT
21.11.2014 Ne 1494.

B yuyeOnoM muiaHe oTOOpaskeHa JIOTWYecKas IOCIEeJOBATEIbHOCTh OCBOCHHS IIMKJIOB U Pa3/IeiioB
OOIl (mucrumuIvMH, TMPaKTHK), oOecneYrBaIMUX (OPMHUPOBAHME KOMIETCHIMH. VYKazaHa oOIIas
TPYAOEMKOCTh TUCIMIUIMH, MOJYJICH, IPAKTUK B 3aYETHBIX €IUHMIAX, a TaKKe MX 00INas U ayAuTOpHas
TPYJOEMKOCTh B Hacax.

VY4eOHBIM IUIAaH MOJATOTOBKM MarucTpoB mo HampaieHuto 18.04.01 Xumuyeckas TEXHOJOTHS;
marucrepckass nporpamma «CoOBpeMEHHasi TEXHOJOTUS IOJMMEpPOB, KOMIIO3UTOB M  IOKPBITUI»
MpUJIaraercs.

4.3 KanenaapHblii yueOHblii rpaduk

[TocmenoBaTenbHOCTh peaM3aIii MIPOrPAMMBI MarvucTpaTyphl MO TOAAM U CEeMecTpaM (BKIOYAs
TEOpeTUYeCKoe OOydYeHHE, MPAKTHKH, HAy4YHbIC WCCICIOBAHHS, MPOMEXKYTOYHBIE M TOCYAApPCTBCHHYIO
UTOTOBYIO aTTECTAIMH, KAHUKYJIBI) TPHUBOJUTCS B KaJCHIAPHOM Yy4eOHOM Tpaduke (MPUIOKCHHE —
KaJIeHJIapHbINA y4eOHbIN rpaduK).



4.4 AHHOTAMH Pa00YHX MPOrPaMM JAUCHUIINH
4.4.1 IncunmiinHbl 00s13aTeIbHOM YacTH (0a30Bast 4acTh)

AHHOTanus padoyeil NPOrpaMMbl JUCHHIJIMHBI
«®Dusiocodpckue npodaeMbl Hayku U TexHukn» (b1.5.01)

1. Heap AUMCHMUIIMHBI — CO3JaTh MpEACTaBIeHHE OO0 aKTyalbHBIX (QWIOCOPCKUX U
METOIOJIOTUYECKUX MPOOIeMax HAyKU U TEXHUKH.

2. B pe3yabrare u3y4YeHHs] AMCHUIUIMHBI O0Y4YalOUIUiicsi MO NpoOrpaMMe MAarucTpaTypbl
HOJIKEH:

Obnadams cienyomUMA 00ImeKyIbTypHbIME KoMmneTeHIusAMHU (OK):

— CIIOCOOHOCTBIO K a0CTPAaKTHOMY MBIIUICHHIO, aHanu3y, cuare3y (OK-1);

— CMOCOOHOCTBIO COBEPILEHCTBOBATh U Pa3BUBATh CBOW MHTEIICKTYaJlbHBIM M OOLIEKYJIbTYpPHBIH
YpPOBEHb, TOJIy4aTh 3HAHUS B OOJACTH COBPEMEHHBIX NPOOJIEM HAayKH, TEXHUKH U TEXHOJOTHUH,
rYMaHUTApHbIX, COIUAIBHBIX U SKOHOMHUYECKUX HayK (OK-4).

3nams:

— OCHOBHBIC HAyYHbIC IIKOJIbI, HANpPaBIEHUS, MapaJWrMbl, KOHLEMUUU B (UIOCOPUN HAYKH,
TEXHUKH U XUMHUYECKON TEXHOJIOTUH;

— (unocopCcKO-METOA0IOTHUYECKHE OCHOBBI HAYYHO-TEXHUYECKUX W MHXKEHEPHO-TEXHOJIOTHMUYECKUX
npo0Jem;

— Dpa3BUTHE TEXHUKU M XUMUYECKUX TEXHOJOIMH B COOTBETCTBUM C CTaHOBJICHUEM
JOUHAYCTPHATBHOTO, MHIYCTPHAIBHOTO, TOCTUHYCTPHUATILHOTO TIEPUOJIOB PA3BUTHS MUPA.

Ymems:

— MPUMEHATh B HAYYHO-HUCCIEIAOBATEILCKUX M OMNBITHO-KOHCTPYKTOPCKUX paboTax KaTeropuu
¢dumocodur HayKH U TEXHUKH;

— aHaJIM3UPOBATH MPUOPUTETHHIC HATIPABJICHUS HAYKH, TEXHUKN U XUMHUYECKUX TEXHOJIOTUH;

— TMOHHUMATh M MCHOJb30BaTh JOCTHKEHUSI HAYYHO-TEXHHUYECKOrO0 MpOrpecca, HUCHOJIb30BaTh
MIPUHITUIIBI, HOPMBI U TIpaBUJjIa YKOJIOTHYECKOM, HAYYHO-TEXHUYECKON, KOMITBIOTEPHON ITHUKH;

— KPUTHUYECKH AaHAIM3UPOBATh POJIb TEXHUYECKOTO M XUMHUKO-TEXHOJIOTMYECKOTO 3HaHUs IpHU
pelIeHUH YKOJIOTHIECKUX TPOoOsieM 0€30MacHOCTH TEXHUKH U XUMUYECKUX TEXHOJIOTH.

Braoemy:

— OCHOBHBIMH MOHATHSAMU (HUITOCOPUU HAYKU U TEXHUKU;

— HaBbIKaMU aHanmu3a (GUIOCOPCKUX MPOOJIEeM HAyYHO-TEXHHUYECKOTO 3HAHUS M HHXKEHEPHOM
NesTeTbHOCTH;

— MpHeMaMH MyONUYHBIX BBICTYIUICHHH B MOJEMHKE, TUCKyCCHH MO (QuiocohckuM mpodiemam
HayK{d U HAYYHOTO 3HAHUSI.

3. KpaTkoe comepxanue Q11 CUUIIITHHbBI

Pasoen 1. Mecmo mexnuxu u mexuuyeckux HayK 8 KyJabmype mexHo2eHHOU YUSUIU3ayUul

TexHoreHHas TUBUIIM3AIMS U [IMBUIN3AIMOHHBIN TIOAX0A U ero KoHrenuuu. Ounocodusi TeXHUKH,
ee npeaMer u npobiieMHoe nose. Punocodust TEXHUKU B COBPEMEHHOM 001IeCTBE, €€ QyHKIUU.

Tpu acnmekra TEXHUKU: WHXKEHEPHBIM, AHTPOIOJOTHYECKUM UM COLMaJbHBbIM. TeXHHKa Kak
cnenuuaeckas popma KymapTypbl. Mcropuueckue COIMMOKYJIBTYPHBIE TPEANOCHUIKH  BBIJACICHUS
TEXHUUYECKON mpobieMaTuku u popmupoBaHus Guiocopuu TEeXHUKH: (POPMUPOBAHHUE MEXAHHCTUYECKOU
KapTUHBl MUpPa, HAyYHO-TEXHUYECKAs PEBOJIONHUSA, HAYYHO-TEXHUYECKHUN TPOTPEcC M CTPEMHUTEITHLHOE
passutue TexHonorui nocie II Muposoit BolHBIL.

Pasoen 2. Texnuxa u nayka 8 ux 63aumoOmHoueHuu

TexHuka M HayKa Kak CIOCOOBI caMOpealv3allMd CYIIHOCTHBIX CHJI U BO3MOXKHOCTEH YeIOBEKa.
CoOTHOIIEHHE HAayKM W TEXHUKH. JIMHEWHas W OHBOJIOUMOHHAs MoAeNd. Tpu cTaguu pa3BUTHS
B3aMMOOTHOIICHUI HAayKW W TeXHUKH. Hawano crueHTHQHUKAuu TEeXHUKH W HHTCHCHUBHOE Pa3BUTHE
TeXHUKH B TepuUoj TNpoMbiiuieHHONH peBomonuu (koHerp XVIII — mnepas mnomoBuna XIX B.).
Cucrematuueckuii B3aMOOOMEH M B3aMMOBIIMSHUE HayKU M TeXHUKH (BTopas mojoBuHa XIX — XX B.).
CraHOBIIEHHE U Pa3BUTHE TEXHUYECKHX HAyK KJIACCHYECKOTO, HEKJIACCUYECKOIO U IMOCTHEKIACCHYECKOIrO
TUIIOB



Bo3HMKHOBEHHE WHXXEHEpHH Kak Tmpodeccud OCHOBHBIE WCTOPUYECKHE OTambl Pa3BUTHI
WHXEHEPHOU JesTeNIbHOCTU. TeXHUYECKnEe HayKH U METOI0JIOTHS HAyYHO-TEXHUUECKOH 1eATeIbHOCTH.

Pazoen 3. Ocnosnvie memooonozuueckue nooxoobt K NOHUMAHUIO CYUWHOCHU MEXHUKU

OcHoBHble GUIOCOPCKHUE KOHIEHIMH TEXHUKH. AHTPOMOJOTHYECKHM IMOAXOMA: TEeXHHKA Kak
oprasonpoekuus (3. Kanm, A. I'enien). Ox3ucteHumnanuctckuil ananus texuuku (M. Xaiiaerrep, K. fcnepc,
X. Oprera-u-I'accer). AHanu3 TexHu4eckux Hayk u mpoektupoBanus (I1. Durembmeiiep, @. [leccayap).
HccnenoBanue conuanbHbIX (QYHKIMA W BIUSHUNA TEXHWKHU; TEOPHUS TEXHOKPATHH M TEXHOTCHHOM
nuBrimsanuu (K. Dmmons, JI. Mamdopa, @pankdyprckas mkoma). X. CKOMMMOBCKH: GPUI0codrs TEXHUKH
Kak guiiocodust yenoseka. dunocodus TeXHUKH U uaen nHauBuyanuu K. CumoH10Ha.

OcHoBHBIE TIpOOJIEMbI  COBpeMeHHOW (unocopuu TexHUKH. COIMUOIOTUS U  METOJOJIOTHS
MPOEKTUPOBAHUS U MHXKEHEPHOH NesTenbHOCTUH. COOTHOIIEHHE AECKPUIITUBHBIX U HOPMATUBHBIX TEOPUIl B
HAyKe O KOHCTpyHpoBaHWH. KubOepHeTHKAa W MOJCTUPOBAHUE TEXHUYECKUX CHCTeM OTHKA H
OTBETCTBEHHOCTh HMH)KEHEpa-TeXHHKA: paclpeieseHue H Mepa OTBETCTBEHHOCTH 32 TEXHOTEHHBIH
sKkosorumueckuii ymep0. [lcuxocornuanbHOE BO3JICHCTBIE TEXHUKHU M TUKA YIIPABICHHUS.

4. O0beM y4eOHOM JUCHUILIMHBI

o B 3aueTHBIX B akanewm.
Bunst yueOHOI paboThI

eIMHUIIAX qacax
O01mas TPyA0eMKOCTh IMCHUILIHHBI 110 Y4e0HOMY ILUIAHY 4 144
KonTakTHas padoTa — ayIMTOPHbIE 3aHATHS: 1,42 o1
Jlexumnm (Jlek) 0,44 16
[Tpaktuueckue 3ansatus (I13) 0,98 35
CamocrositesibHas padora (CP): 1,58 57
KoHTakTHas camocTosiTeNbHas paboTa — —
CaMocCTOATEIbHOE U3YUEHHE Pa3AesIOB AUCHUIIINHbI 1,58 o7
IK3aMeH 1 36
KoHnTakTHas paboTa — mpoMeKyTOUYHasl aTTeCTaIHs 1 0,4
[TonroroBka K 3K3aMEHY 35,6

Buja kouTpoas: JK3aMeH
o B 3ayerHBIX B actponom.
Bunbl yueOHOI pabOThI

eIMHUIIAX qJacax
O0mas TpyA0EMKOCTh JMCIHIIIMHBI 10 Y4eOHOMY IVIAHY 4 81
KonTakTHas padoTa — ayIMTOPHbIE 3aHATHS: 1,42 38,25
Jlexmm (Jlek) 0,44 12
[Tpaktuyeckue 3austus (I13) 0,98 26,25
CamocrosiTesibHas paGora (CP): 1,58 42,75
KonTakTHas camocTosiTenbHasi paboTa — —
CamocCTOsITeTbHOE H3YUYCHHE Pa3/IeSIOB JUCITUTLIHHBI 1,58 4275
IK3aMeH 1 27
KonTtakTHas paboTa — MPOMEKYTOUHAS aTTECTAIIHS 1 0,3
[ToaroroBka K 3K3aMeHy 26,7

Bua kouTpoas: JK3aMeH

AHHOTANUA padoyeil NPOrpaMmMbl JTUCUHUIIIIMHBI
«Teopernyeckue U IKcnepuMeHTaNbHBbIe MeTOabI B xumun» (51.5.02)

1. eap AMCHUIUIMHBI — O3HAKOMHUTH OyIyIIMX MAarucTpoB C METOJAMH pacyera MapaMeTpoB U
(opMBI MaKpOMOJIEKYJ C UCHOJIb30BAHUEM BaH-J€P-BaaJlbCOBBIX MHKPEMEHTOB aTOMOB M aTOMHBIX T'PYIIL.
Hcnonp30BaHnEe yKa3aHHBIX IIApaMETPOB UIA pacdyeTa TEMIEpaTyp CTEKJIOBAaHMs, TEKy4ECTH, XPYNKOCTH,
TEMIEPATypbl IUIABJICHWS M CONOCTaBICHHME PACUETHBIX 3HAYEHHH C  OKCICPUMEHTAIBHBIMU,
OIpPECICHHBIMH Pa3IMYHBIMA METOIaMHU WJIM BBIYACICHHBIMU C HCIIOIb30BAHUEM MEXaHUYECKUX MOJEICH.

2. B pe3yabTaTe H3yYeHHsl AUCHMILIMHBI OOydawuuiics MO MNporpaMMe MAarucTpaTyphbl
JOJIZKeH
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Obnaoams  cnepyroummu  obmekynbTypabiMi  (OK) u  obmenpodeccunonansabivu — (OI1K)
KOMITCTCHITHSIMU:

- CIIOCOOHOCTBIO K a0CTPaKTHOMY MBIIIICHUIO, aHaIu3y, cuHTe3y (OK-1);

- TOTOBHOCTBIO K CAMOPa3BUTHIO, CaMOpEaTU3alliH, UCII0JIh30BaHUIO TBOpUecKoro nmotennuana (OK-
3);

- CHOCOOHOCTBIO COBEPIICHCTBOBATh M Pa3BUBaTh CBOM WHTEIUICKTYAJIBHBIA M OOIICKYJIBTYpPHBIH
YpOBEHb, MOJy4YaTh 3HAHUS B OOJIACTH COBPEMEHHBIX MPOOJIEM HAayKd, TEXHUKH M TEXHOJIOTHH,
rYMaHUTAPHBIX, COLUAIBHBIX U SKOHOMUYecKuX Hayk (OK-4);

- CIIOCOOHOCTBIO K MPO(EeCcCHOHATBEHOMY POCTY, K CAMOCTOSTEILHOMY OOYYCHHIO HOBBIM METOJIaM
UCCIIEIOBaHMS, K U3MEHEHHUIO HAYYHOTO M HAayYHO-TIPOM3BOJICTBEHHOTO Mpodus cBoeil mpodeccuonanbHOM
nesreapaoctr (OK-5);

- CIIOCOOHOCTBIO HA MPAKTHKE MCIIOJIb30BaTh YMEHUS U HABBIKM B OPTaHU3AIMH MCCIIEI0BATEIbCKIX
U MPOEKTHBIX paboT, B ynpasieHuu KojuiekTuoM (OK-7);

- CHOCOOHOCTBIO HAaXOMUTh TBOPYECKHE PEHICHUS COLHAIBHBIX W NMPO(EeCCHOHAIBHBIX 3aad,
TOTOBHOCTbBIO K IPHHSATHIO HecTaHIapTHBIX pernenuil (OK-8);

- TOTOBHOCTBIO K HCIIOJIb30BAaHHIO METOJIOB MAaTEMaTH4YeCKOrO MOJEIMPOBAHUS MAaTEpUANoOB U
TEXHOJIOTUYECKHUX MPOIECCOB, K TECOPETUUESCKOMY aHAIIU3Y M SKCIIEPUMEHTAIBHON MPOBEPKE TEOPETUUCCKUX
rumnore3 (OITK-4).

3namy:

— CYIIECTBYIOUIME METOJbI pacueTa M SKCIEPHUMEHTAIBHBIX ONPENCICHUI0 OCHOBHBIX (PU3NYECKHUX,

(1)I/ISI/IKO-XI/IMI/ILI€CKI/IX, MEXaHWYECKUX U ONTUYECKUX CBOMCTB IMOJIUMCPOB;,
— BO3MOJXHBIC IIYTHU PEryJIMPOBAHUA ITUX CBOMCTB HM3MEHEHHEM MOJICKYJISIDHOI'O CTPOCHUA U
HaﬂMOHeKYHHpHOﬁ CTPYKTYPbI HIOJIUMEPHBIX TCIJI.

Ymemy:

- BEIOMpATh ¥ 00OCHOBATh METOJI PacyeTa W IKCIEPUMEHTATBHON OIIEHKH OCHOBHBIX (DM3HUYECKUX U
(U3UKO-XMMHYECKUX CBOWCTB MOJIMMEPOB;

- CONOCTAaBIISATh IKCIEPUMEHTAIbHBIC U PACUCTHBIC 3HAYCHUS M OOBSICHATH BO3MOXHBIC MPHYHHBI
PacXOKICHUSI.

Braoemp:

- METOJIaMHU pacyeTa MOJEKYJISPHBIX MapaMeTPOB MOJIUMEPOB, MIIOTHOCTH YIAKOBKHA MaKPOMOIIEKY
B TIOJIMMEPAX C MCIIOJIb30BAHMEM 3HAUCHUH aTOMHBIX HMHKPEMECHTOB;

- METOJaMU ONpENCICHUS TEMIEpPaTyp CTEKJIOBaHHUS M TEKY4YeCTH aMOpP(HBIX TOIMMEPOB H
TEMIIEPATYP TUIABJICHUS KPUCTALTUICCKUX MTOJTUMEPOB.

3. KpaTkoe coaep:xkanue TUCHUTLIHHBI

Pa3zoen 1. [lonumepnvle mena.

11  BiusHME MOJEKYISPHOTO CTPOSHUS IEMHBIX MOJIEKYJ Ha CBOWCTBA MOJMMEPHBIX TeJl.
YmnakoBka  MakpOMOJEKYJ: HWHKPEMEHTHl aTOMHBIX OOBEMOB, COINOCTaBICHHE  PACUETHBIX W
AKCIIEPUMEHTANBHBIX BETUYUH KOA(D(DHUIIMEHTOB MOJEKYISIPHON YMaKOBKH aMOP(HBIX U KPUCTATUIMYECKUX
MOJIUMEPOB.

1.2  DxkcnepuMeHTanbHBIE JUarpaMMbl  ()a30BOTO  COCTOSIHHSI  KECTKOLICTTHOM  TOJIUMEp-
pacTBopuTENb. MexaHWYEeCKHEe pellaKCAllMOHHBIE TPOIECCHl B TMOJUMEpPax; MHOTO3JIEMEHTHBIE MOJIEIH;
moaenb Kapruaa-ClioHUMCKOTO, YIYUTBIBAIOIIAS HATHYHE MEKMOJIEKYIISIPHOTO B3aUMOICHCTBHS.

1.3  Hekoropble cBeIeHHS O TEOpPHH YIPYroro TocieaecTBus bosbiiMana. Pemakcarus
HaIpsOKEHUST B HEU30TEPMUUYECKOM PEXKHUME; O0JACTH MEXaHHMYECKOM pabOTOCITIOCOOHOCTH TOTMMEPHBIX
TeJ. DKCIEPUMEHTAILHOE ONPE/ICICHIE MEXaHUUECKOTO CETMEHTA.

Paszoen 2. Pacuemmuvie u sxcnepumenmanbHvle mMemoovl onpeoeneHus OCHOBHLIX XapaKmepucmuk
noaUMEpPOos

2.1 ComocraBieHne pacdyeTHBIX M JKCIEPUMEHTAIbHBIX 3HAYCHUH TEMIepaTypbl XpPYMKOCTH,
CTEKJIOBAaHHUS, IUIABJICHUS W JECTPYKLHH; OLEHKAa OINTUKO-MEXaHWYECKUX CBOMCTB U JUAJIEKTPUUYECKOU
MPOHUIIAEMOCTH, BIUSHUE CTPYKTYpPbl MAKPOMOJIEKYJI U HAHOYACTHI] Ha yKa3aHHbIE CBOMCTBA.
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2.2 CoBpeMeHHBIE TPEACTABICHUS O pa3pyLICHUH MOJUMEPOB, TEPMO(IYKTYaI[MOHHAS KOHIICIIIIHS
MeXaHU3Ma pa3pyLIeHUs; JOJITOBEYHOCTD ITOJIMMEPOB IIPU MEHSIOIIMXCS HANIPSDHKEHUX U TEMIIepaType.

4. O0beM y4eOHOMH JUCHHUILINHBI

o B 3auerHBIX B akanewm.
Buapr yaeOHO# paboThI

SIMHUIIAX gyacax
O01mas TPyA0eMKOCTh JMCUUILIHHBI 110 Y4e0HOMY ILIAHY g 108
KonTrakTHasi paboTa — ayJuTOPHbIE 3aHSTHSI: 0,95 34
Jlexiuu (JIek) 0,25 9
ITpaktrueckue 3ansatus (113) 0,7 25
Camocrositesibnas padora (CP): 1,05 38
KoHTakTHasi caMmocTosiTesibHas paboTa — —
CamocTosTenpbHOE U3YUCHUE PA3/IesIOB TUCIHUILUIMHEI 1,05 38
JK3aMeH 1 36
KoHTtakTHas paboTa — mpoMeKyTOYHAs aTTECTaIUs 1 0,4
[TonroToBKa K 9K3aMeHY 35,6

Buja koHTpOJIS: 9K3aMeH
N B 3auerHbIX B actpoHowMm.
Bunbt yueOHOi1 paboThI

SIMHUIIAX qacax
O0mas TPyA0eMKOCTh IMCHUILIHHBI 110 Y4e0HOMY ILIaHYy 3 81
KonTrakTHasi paboTa — ayUTOPHBIE 3aHATHSI: 1,33 25,5
Jlexruu (JIek) 0,89 6,75
[Tpaktuueckue 3austus (113) 0,44 18,75
CamocrosiTesibHas padora (CP): 0,67 28,5
KoHnTakTHas camocrosiTenpHas padboTa — —
CamocTosiTepbHOE H3YUCHHE PA3/IeNIOB TUCIIHILIHHEI 0,67 28,5
JK3aMeH 1 27
KoHTakTHas paboTa — MpOMeXKyTOYHAsl aTTeCTalHs 1 0,3
[ToaroroBka K 3K3aMeHy 26,7

Bua konTpoJs: 9K3aMeH

AHHOTanus pado4eil NPOrpaMMbl I CHHUIIIMHBI
«/lenoBoii nnocTpanHublii 13b1K» (b1.5.03)

1. Heap aAucoMIUIMHBI — TpuoOpeTeHHe oOydaromuMuca oOmiel, KOMMYHMKaTUBHOW U
npo¢eCCHOHATIBHON KOMIETEHIUH, YPOBEHb KOTOPBIX Ha OTHENbHBIX JTamax S3bIKOBOH MOJIrOTOBKH
MO3BOJIIET KCIIOJIb30BAaTh MHOCTPAHHBIN SI3bIK KaK B MPO(ECCHOHATBLHON N1eATeNbHOCTH B cepe AeT0BOoro
oOIIeHus, TaK M JJIs Leled caMooOpa3oBaHMs, a TaK)Ke BBINOJHATH Pa3IMYHbIE BUIBI MPO(ECCHOHAIBHO
OpPUEHTUPOBAHHOTO NEPEBO/Ia B IPOU3BOJCTBEHHON U HAYYHOU AESITETbHOCTH.

2. B pe3yabraTe HM3yYeHUs AUCHMILIMHBI O0yYaloUIWiicsi MO NporpaMMe MAarucTpaTyphbl
HOJIZKEH

Obnaoame  cnenyroummu  obmekynsTypabiMi  (OK), ob6menpodeccnonansusivun  (OIIK)  u
npodeccuonansubiMu (I1K) komneTeHuusIMHu:

— TOTOBHOCTBIO K CAMOPa3BUTHIO, CAMOpPEAIN3alliH, UCIIOJIb30BaHHIO TBOpUecKoro notenuuana (OK-
3);

— CMOCOOHOCTBIO K MPO(ecCHOHANIBHOMY POCTY, K CaMOCTOSTEIIbHOMY OOYYEHHIO HOBBIM METOJIaM
HCCJIEIOBAHMSI, K U3BMEHEHHUIO HAyYHOTO0 ¥ HAYYHO-IIPOU3BOJCTBEHHOTO NMpoduiis cBoel mpodeccuoHambHOM
nesirenbaocTr (OK-5);

— CIIOCOOHOCTBIO B YCTHOM M MUCHMEHHON peyd CBOOOJHO IMOJIb30BATHCS PYCCKUM M MHOCTPAHHBIM
SI3BIKAMU KaK CpeicTBOM jenioBoro oomeHus (OK-6);

— TOTOBHOCTHIO K KOMMYHHUKAIlMM B YCTHOW M TMHCHMEHHON (popMax Ha PyCCKOM M WHOCTPaHHOM
sI3BIKax JUIS PelIeHus 3a1a4 npodeccruonanbHoil nesrensHoctr (OI1K-1);

— TOTOBHOCTBIO PYKOBOJUTH KOJUIEKTUBOM B cdepe cBoel MpodeccnoHalbHON NeaTeabHOCTH,
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TOJICPAHTHO BOCHPUHHUMAsI COLMANIbHBIC, STHUUECKUE, KOH(ecCHOHaNbHbIe U KyJIbTypHbIe pazauuus (OITK-
2).

3uams:

— OCHOBHBIE CIIOCOOBI COYETAEMOCTH JIEKCMYECKMX E€JMHUIl U OCHOBHBIE CIOBOOOpa30BaTElIbHbIE
MO/JIENH;

— PyCCKH€ SKBUBAJIEHThl OCHOBHBIX CJIOB U BbIpaXXEHUH NMPOPecCHOHANbHOMN peun;

— OCHOBHBIE ITPHEMBI U METO/BI peeprupOBAHISI 1 AaHHOTHPOBAHUS JINTEPATYPHI 110 CIIEHUAIBHOCTH;

— IIJACCUBHYIO M aKTMBHYIO JIEKCHKY, B TOM 4HucJie OOIIEHAyYHYIO U CHELHaIbHYI0 TEPMUHOJIOTHIO,
HE00XO0IMMYIO0 Ul pabOThl Ha/l TUIIOBBIMU TEKCTAMU;

— IpUeMBbI PabOTHI C OPUTHHAIILHOHN JINTEPATY PO 10 CIIEUATEHOCTH.

Ymems:

— BECTH JIEJIOBYIO IIEPENUCKY HAa U3YYaEMOM SI3BIKE;

— paboTaTh ¢ OPUTMHAIBHON JINTEPATYPOH O CIELUAIBHOCTH;

— paboTathb cO clIoBapeM;

— BECTU pEYEBYIO JEATENBHOCTh IPUMEHUTENBHO K cdepe 1enoBoii U mpodeccHoHanbHOM
KOMMYHMKAIIH.

Braoemy:

— HMHOCTPAHHBIM S3bIKOM Ha YpPOBHE JEJIOBOTO W MPO(ECCHOHATBLHOTO OOIICHUS, HABBIKAMH |
YMEHUSIMH pPEYEBOIl  JEATENbHOCTH INPUMEHUTENBHO K cdepe [nenoBol U mpodeccuoHanbHON
KOMMYHHMKAIMH1, OCHOBaMHU ITyOJIM4HON peun;

— ¢opMaMH J€7I0BOM MEPENUCKH, HaBbIKAMU ITOATOTOBKU TEKCTOBBIX JOKYMEHTOB B YIIPABICHUECKOM
JeSITEIIbHOCTH;

— OCHOBHOH MHOSA3BIYHON TEPMUHOJIOTHEN CIELIUAIBHOCTH;

— OCHOBaMH peeprpOBaHUs M AHHOTUPOBAHHUSI JTUTEPATYPHI MO CHEITHATEHOCTH.

3. KpaTkoe cogep:kanue THCHUTIAHBI

Paszoen 1. I pammamuueckue acnekmoi 0e108020 00WeHUs HA UHOCMPAHHOM S13bIKe

1.1. TI'pammaruyeckue TpPYAHOCTH H3y4aeMoro s3blka: BujaoBpemeHHble (opMbl rinaroiga B
JICWCTBUTEIILHOM 3aJiore (B MUCBMEHHOM U YCTHOU pedn B cepe IeIOBOTO OOIICHUS).

1.2. OcobeHHOCTH YyNOTpeOIeHHs CTPaJaTeabHOro 3ajJora B YCTHOW pedd B CUTyalUsX OH3HecC
oOmenus. HMupunutuB. OO6pa3oBaHue U ynorpeOieHHe WHOUHUTHBHBIX OOOpPOTOB B JEJIOBOM
KOPPECIIOHICHIINH.

1.3. OcHOBBI f€n0BOM KOoppecnoHaeHuuu. JleaoBoe nucbMo. TpeOoBaHUS K JI€JIOBOMY IMHCHMY.
CriocoObl pacronoXeHus TEKCTa B JIEJIOBOM IHChME.

1.4. Tlpaktuka ycTHOH peun mo Teme «PedeBoil ATHKET MAel0BOro OOLIEeHUs» (3HaKOMCTBO,
IpeJCcTaBIeHNE, YCTAHOBIEHUE U MOJIIep )KaHUE KOHTAKTa, 3alpoCc U COOOIIeHNe HHPOPMALIUH, TOOYXKIeHUe
K JICHCTBHIO, BBIpAXKEHNUE IPOCHOBI, COIacus).

Pasoen 2. Ymenue, nepesoo u ocobennocmu cneyuanrbHou busHec 1umepamypbl

2.1. Jlekcuueckue OCOOEHHOCTH JEJOBOM JOKyMEHTAlMHU. TepMHHOJOTHS OM3HEC JIUTEpaTyphl Ha
M3Yy4aEMOM SI3bIKE.

2.2. CTHUIUCTHYECKHE U JIEKCUUYECKHE OCOOEHHOCTH S3bIKA JIEJIOBOr0 OOIIEHHS. AKTHUBHBIA H
[MACCUBHBI TEMaTUYECKUI CIIOBApPHBIN 3amac.

2.3. 'pammaTHueckre TpyJHOCTH M3ydaeMoro si3bika. OCOOEHHOCTH YIOTpeOIeHNs HEMTUYHbBIX (popM
rJIaroJia B IeJIOBOM JJOKYMEHTAIIUHU Ha aHTJIMACKOM SI3bIKE (MIPHYACTHS, TPUYACTHBIE 000POTHI, TEPYHIUN).

2.4. Wzyyaromiee dYreHWEe TEKCTOB B cdepe mgenoBoro obOmienus. OpraHum3anust padOTBI CO
crielMaibHbIMU cioBapsMu. [loHsTre 0 pedeprpoBaHUN TEKCTOB MO CIEHUAIBHOCTH.

Pa3zoen 3. Ilpogheccuonanvras kommynuxayus 6 cgpepe 0e108020 00U eHUs.

3.1. IIpaktuka ycTHO# peun no temam: «IIpoBeneHune 1en0Boii BCTpeun», «3aKIIOUEHUE KOHTPAKTa.
VYcrHbiit 0OMeH nHpopManue: Y CTHbIe KOHTAKThI B CUTYAITUsAX JIEJIOBOTO OOIIEHUS.

3.2. M3ywaromiee 4yTeHHE CIEUUAIBHBIX TEKCTOB. IIpueMbl paboTsl co cioBapem. CocTaBieHHE
pedepaToB U aHHOTAIIHA.

3.3. O3HakOMHUTEIbHOE uYTeHHE I10 TeMathke: «B Oanmke. @duHaHCB»; «JleIOBBIC IHCHMAY;
«YcTporcTBO Ha paboTy». Dopmbl nenoBoro mucbma. [loHsThe aemoBoi koppecnoHaeHIU. [Ipuembr
paboTsl ¢ MTHTEpHETOM U 3JIEKTPOHHOM MOYTOM B MpoIiecce 1EI0BOro OOLICHHUS.

3.4. Tlpe3eHTanuss HAy4YHOTO Marepuaia W pa3rOBOpHas IMpaKTHUKa JCIOBOTO OOIIEHHs 1O TeMaM:
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«Texnonoruu Oynymiero», «brusnec mpoekTsl B chepe XMMUU M XUMUYECKON TEXHOJIOTHI.
4. O0beM y4eOHOH TUCIHIIMHBI

o B 3aueTHBIX B akanem.
Buapr yaeOHO# paboThI

eIMHUIIAX Jacax
Oo0masi TpyA0eMKOCTb JMCHMILIMHBI 10 Y4eOHOMY IIAHY 2 72
KonTrakTHasi paboTa — ayAUTOPHbIE 3aHSATHSI: 0,94 34
[Ipaktuyeckue 3ansatus (I13) 0,94 34
CamocrositesibHas padora (CP): 1,05 37,8
KoHTakTHas camocTosiTeNbHas paboTa — —
CamocTosTenpbHOe H3YUCHUE PA3/IeNIOB TUCIUIIIMHBI 1,05 37,8
3auem: 0,006 0,2
KonTakTHas paboTa — MpOMEKYTOYHASL ATTECTAIHS 0,006 0,2

Buj konTpoJs: 3auer
N B 3auerHbIX B actpoHomMm.
Bunp! yueOHO# paboThI

SIMHUIIAX gacax
Oo6masi Tpy10eMKOCTh JUCHHUIIJIMHBI 10 Y4e0HOMY IJIaAHY 2 54
KonTrakTHasi paboTa — ayAUTOPHBIE 3aHATHSI: 0,94 25,5
JlaboparopHsbie 3ansTHs (J1ad) 0,94 25,5
CamocrositesbHas padora (CP): 1,05 28,35
KoHTakTHas camocTrosiTelibHast paboTa — —
CaMOCTOSITeJIbHOE U3YUYEHUE PA3/IeJIOB IUCIUIIIINHbI 1,05 28,35
3auem: 0,006 0,15
KonTakTHas paboTa — MpOMEKYTOUHAS aTTECTAIHS 0,006 0,15

Bua konTpoJs: 3ager

AHHOTanus padoveil NPOrpaMMbl JUCHUIIIMHBI
«M30paHHbIe IJIaBbl IPOLECCOB U ANMAPATOB XUMHYeckoii TexHoaorumw» (b1.5.04)

1. Hear  agucuumiumHbl —  QopMupoBaHMe y  oOydarommxcs  OOLIEKYJIBTYpHBIX U
o0mienpodeccuoOHaTbHBIX KOMIIETCHIIMH, YIIyOJleHHe M paclIMpeHrne 3HaHUN B 00JIaCTH MacCOOOMEHHBIX
NPOIECCOB XUMHUYECKOW TEXHOJIOTHH, B TOM YHCIIE C YIaCTHEM TBEPOH (a3bl, U psiaa TETUIOBBIX MPOIECCOB,
NO3BOJISIIOIIMX ~ BBITYCKHUKAM  OCYILECTBIIATh ~ HAYYHO-MCCIIEJOBATENIbCKYI0O UM MPOU3BOJCTBEHHYIO
NeSITeITbHOCTbD.

2. B pe3yabraTe HM3y4eHHsl AUCHMILIMHBI O0ydawuMiics IO MNporpaMMe MAarucTpaTyphbl
JTOJIZKEH:

Obnaoams  crnenyromumu  obmekynsTypubiMa - (OK) u  obmenpodeccuonansubivu  (OITK)
KOMITETEHITHSIMU:

— CIOCOOHOCTBIO K a0CTPAaKTHOMY MBIIIUICHUIO, aHaIH3y, cuHTe3y (OK-1);

— CMOCOOHOCTBIO COBEPILIEHCTBOBATh M Pa3BUBATh CBOW HMHTEJUIEKTYaJIbHBIH M OOLIEKYJIbTYpPHBIH
YpOBEHb, MONy4YaTh 3HAHUS B OOJACTH COBPEMEHHBIX MpOOJIEeM HayKHM, TEXHUKM U TEXHOJIOIHH,
I'YMaHUTAPHBIX, CONUAIBHBIX U SKOHOMUYecKuX Hayk (OK-4);

— CMOCOOHOCTBIO K MPO(EeCCHOHANBHOMY POCTY, K CAaMOCTOSATEIIbHOMY OOYYEHHIO HOBBIM METOJaM
WCCIIEIOBaHMS, K N3MEHEHHIO HAy9IHOTO W HAYYHO-TIPOM3BOJICTBEHHOTO MPOdUIIs CBOEH mpodeccHoHaNbHOM
nesirenbHoCcTH (OK-5);

— CHOCOOHOCTBIO K MPO(ecCHOHANbHOMN KCIITyaTallid COBPEMEHHOIO 000py10BaHUSI U TPUOOPOB B
COOTBETCTBUH C HampasieHueM u npoduiem noarotosku (OI1K-3);

— TOTOBHOCTHIO K WCIIOJIb30BAaHHIO METOJIOB MAaTEMAaTHYECKOTO MOJICIMPOBAHUS MaTEpHajoB |
TEXHOJIOTUYECKUX MPOLIECCOB, K TEOPETUUECKOMY aHATU3Y U SKCIIEPUMEHTAIBHOM MPOBEPKE TEOPETUUECKUX
runore3 (OITK-4);

3uams:

— TEOPETUYECKHUE OCHOBBI MPOIIECCOB MACCOTIEPEHOCA B CUCTEMAaX C yJ4acCTHEM TBEpAOH (assbl;

— METO/IbI pacueTa MacCOOOMEHHBIX anmnapaToB;

— OCHOBHBIC 3aKOHOMEPHOCTH PAaBHOBECHS M KUHETUKH MAacCOOOMEHHBIX IPOIIECCOB C YYaCTHEM
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TBEpAOH (a3sl,

— METOJbl UHTCHCU(UKAIIMHN pab0OThl MACCOOOMEHHBIX armaparos;

— 3aKOHOMEPHOCTH TIIpPOLIECCa BBIAPUBAHMS PACTBOPOB, TEIUIOBBIE M MaTepUalbHbIEe OaJaHCHI
npoliecca, MeTO/Ibl pacyeTa OJJHO- © MHOTOKOPITYCHBIX BBIIIAPHBIX YCTAaHOBOK;

— 3aKOHOMEPHOCTH BJIMSHUSA CTPYKTYPbI [IOTOKOB B allapaTax Ha TEXHOJOTMYECKUE MPOLIECCHI;

— OCHOBHbIE YpaBHEHMsI paBHOBECUs IPHU aJCOPOLUMU U HOHHOM OOMEHE, JMHAMHMKY COpOLMH;
METO/Ibl pacueTa ajicopOLMOHHBIX aINapaToB.

Ymems:

— OIpeJIeNIATh OCHOBHbIE XapaKTEPUCTHKH ITPOLIECCOB C y4acTHEM TBEpJOH (a3bl;

— OIIpeNeNATh TapaMeTPhl MPOIIECCOB B MPOMBIIIICHHBIX alllapaTax ¢ y4acTHeM TBepAOH (asbl;

— pellaTth KOHKPETHBIE 33/1a4M pacyeTa 1 MHTEHCU(PUKALIUU MaCCOOOMEHHBIX MPOLIECCOB;

— ONPEEIIATh apaMeTPhl IIPoLEcca BbIIIAPUBAHUS;

— UCIOJIb30BaTh 3HAHUS CTPYKTYPbI IOTOKOB JIJIsl pacyeTa anmnaparos.

Braoemy:

— METOJIaMH OINpe/IeJIeHUs] OCHOBHBIX MapaMeTpOB 00OPYIOBaHUS, UCIIOIb3YEMOTO JIJIsl POBEICHHUS
TEXHOJIOTUYECKUX MPOIECCOB C yUYaCTHEM TBEpAOH (a3kbl,

— METOJIaMH OINpe/IeTIeHUs. OCHOBHBIX IIapaMeTpOB 00OPYIOBaHUS, UCIOIB3YyEMOTO Il MPOBEACHHUS
IIPOLIECCOB BbIIIAPUBAHMSI;

— METOJAaMHU OIIpEJeNICHUs] PpeaJlbHOW CTPYKTYpbl IIOTOKOB B ammapaTax sl ONpeAeleHUs
apaMeTPOB TEXHOJIOTMYECKUX IIPOLECCOB.

3. KpaTtkoe copep:xanue TUCHMILIHHBI

Beeoenue

IIpenmer u 3a1aum qUCHUIUIMHBL «/30paHHbIe INIaBbI IPOLIECCOB U alllapaToB

XUMHUYECKUX TEXHOJIOTUI». MeCTO JUCIUIUINHBI B TOATOTOBKE MaruCTPOB XUMUYECKON

TEXHOJIOTUH.

Pasoen 1. Ilpoyeccol u annapamul blnapueanusi pacmeopos

1.1. TIpouecc BbImapuBaHUs PacTBOPOB M o0OJacTH ero mpuMmeHeHus. IIpoBeneHue mporecca mpu
aTMoc(hepHOM JaBJIEHUH, MOJ BAKYyMOM M NpPH HU30BITOYHOM JAaBlIeHUHU. TENIOHOCUTENH, UCIOJIb3yEMbIe
npu BbimapuBaHuu. [IoHsATHE MONe3HON Pa3HOCTH TeMmIepaTyp NpH BbiapuBaHUM. [Ipoliecc BhIMapuBaHUS
pacTBOPOB B  OJHOCTYNEHUYAThIX BbIIApHBIX ammaparax. (Cxema OJHOKOPIIYCHOTO BbITApUBaHUS.
MarepuanpHblii  OanaHc OJHOKOPIYCHOTO BBIApHOro ammapata. OmpeaeneHHe pacxojia SHEPrud Ha
IIPOBEJEHUE Ipoliecca B OJHOKOPITYCHOM BbIMapHOM ammapare. OnpeneneHue TemrepaTypbl KHUIIEHUS
pacTBopa. Bubl TemnepaTypHbIX TOTEPh (IeNpeccHii) 1 UX onpeaeIeHHe.

1.2. MHOroKopIycHOE BbIIIApUBAaHUE, CXEMbI MPSIMOTOUYHBIX U NMPOTUBOTOYHBIX YCTaHOBOK. OOmiast
Pa3HOCTh TEMIIEpATyp M €€ CBS3b C MOJE3HON pa3HOCThIO TeMmepaTyp. MarepuaibHbIi U TEII0BON GaslaHC
MHOTOKOPITYCHBIX ~ BBIAPHBIX  ycTaHOBOK. OrmpeneneHue MOJE3HOM  pa3HOCTH  TemmepaTyp B
MHOT'OKOPITYCHOM BBINIAPHOM YCTaHOBKE M CIIOCOOBI ee pacmpeseneHus Mo Kopmycam. Pacmpenenenue
M0JIE3HOM pa3HOCTU TEMIIepaTyp U3 yCIOBHS paBEHCTBAa MOBEpXHOCTEN oborpesa amnmapatoB. Onpenenenue
IPENENbHOIO M ONTUMAJIBHOIO  YHUCJIAa  KOPIYCOB  MHOTOKOPILYCHOW  BBIIAPHOW  YCTaHOBKH.
[TocnenoBarenbHOCTh pacueTa MHOIOKOPITYCHOM YCTaHOBKH.

1.3. KoHCTpyKuMH BBIIApHBIX amnmaparoB. BeimapuBaHWe ¢ TEIUIOBBIM HAcOCOM; 00JacTu
npuMmeHnenus. Knaccudukanus BbIMapHBIX annapaTroB M0 NPUHIMITYY OpraHU3alud HUPKYJISIUNA KUISIIETO
pacTBOopa B ammapare. AmNmaparbl C €CTECTBEHHOW U TNPUHYAWUTENbHOM IMPKYJISALUEN pacTBopa.
Oco0eHHOCTH pacyeTa anmnapaToB ¢ pa3InyHoN cTpykTypoit motokos (MUB nu MUC).

Pasoen 2. Cmpykmypa nomokoé 6 menio u MaccoooOMeHHbIX annapamax u peakmopax

2.1. lenn m 3a1aun M3y4eHUs] peaIbHOW CTPYKTYpbhl IOTOKOB B anmnaparax. BimsHue mpoaosibHOro
nepeMeruBas Ha 3PQPEKTUBHOCTh Pa0dOThl KOJOHHBIX MAacCOOOMEHHBIX allapaTroB M TEINIOOOMEHHOM
annaparypbl. CTpyKTypa MOTOKOB B ClIy4ae MPOCTEMIIMX HICATbHBIX MOJEIEH: MJI€aIbHOE BBITECHEHHE
(MUB) u uneanvuoe cmerienne (MUC).

2.2. Metoapl UCCIEAOBaHUS CTPYKTYpPbl MOTOKOB. VIMIyJbCHBIM M CTyNEHYaThId BBOJ Tpaccepa.
Bpewmst npeObiBanus. Juddepennmanbaas 1 nHTErpaibHas (GyHKIMU paciipeesieHIs] BpeMEHH MpeObIBaHus,
UX B3aUMOCBSI3b.

2.3. Marematu4eckue MOJIENU CTPYKTYphl IMOTOKOB B NPUOJMKEHUH K peabHBIM CHCTEMaM.
SlueedyHass MoOJENb: 4YMUCIO SYEEK UACATBHOIO CMEUIEHHMs Kak mnapaMmerp Mojenu. Juddyznonnas
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OJIHOTIapaMeTpUUecKass MOJEeNb: CpeAHEe BpeMs MpeOblBaHusA, auctepcus. JlucnepcuoHHOE YHCiIo
(oOparssiii kputepuii [lekne, koaduiueHT mpogonpHOrO NepememmBanus). CBs3b apaMeTPOB MoJICTICH B
npenenbHbix caydasx MUB u MUC. Onenka afekBaTHOCTH MOJIEIEN U OTpaHUYEHUSI.

2.4. Y4€r cTpyKTypbl HOTOKOB NpU pacuéTe IBWKYIIUX CUJ TEIJIO- U MaccooOMeHa. BrusHue
CTPYKTYphI MIOTOKA HA pacyeT TeMIIepaTypbl KUIICHUS B BBIIAPHBIX arliapaTax ¢ HUPKYJSALHUEH pacTBOpa U
6e3. PacueT K0JIOHHBIX MacCOOOMEHHBIX alNapaToB C YY€TOM CTPYKTYPhI TOTOKOB.

Pasoen 3. Uzyuenue npoyecca cywxu 8 XumMuiecko npomMbluLieHHOCIU

3.1. IIpouecc cymiku u 061acTu ero npuMeHeHusi. KontakTHast 1 KOHBEKTHBHas! CyIKU. CyIIHIIbHBIE
areHThl, UCTOJb3yeMble B Iporecce cylmku. CBONCTBa BIaXKHOTO BO3/lyXa Kak CyHIMIbHOro areHta. « H—X»
Jarpamma COCTOSIHMSI BJIQXKHOIO BO3yXa (nIuarpamma PamsuHa).

3.2. MarepuanbpHblii U TEIUIOBOW OallaHC KOHBEKTHBHOW CYIIWUJIBHOM YCTaHOBKH. TeopeTrhueckas
(uneanbHast) cymuika. BHyTpeHHuil OanaHc cylniabHOW KaMmepbl. YpaBHEHHE paboudel JUMHHMM Ipoliecca
cywmku. M3o6paxenue npouecca cymku Ha « H-X» quarpamme. CMmelieHue ra3zoB pa3inyHbIX HapaMeTpoB.

3.3. BapuaHTbl IpoBeJeHHUS Ipoliecca KOHBEKTHBHOM CYIIKH: OCHOBHOH; C JIONOJHUTEJIbHBIM
MOJIBOZIOM TEIIOTHI B CYHIMJIBHOM Kamepe; ¢ MPOMEKYTOYHBIM MOJOTPEBOM BO3yXa MO 30HaM CYIIMIbHON
KaMepbl; C pELUPKYJIALHUEN YacTh 0TpaboTaHHOrO Bo3yXa. KoHTakTHas cyIka.

3.4. PaBuoBecue ¢a3 mpu cymke. PopMbl CBA3M BIark ¢ MarepuaioM. 30TepMmbl CYIIKH.
l'urpockonuyeckas Touka marepuana. Kuneruka cymku. Kpupas cyliku u KpuBasi CKOPOCTH CYLIKH.

3.5. KoHCTpyKiMM KOHBEKTHBHBIX CYIIWJIOK: KaMepHas; MHOTOspycHas JieHTouHas; OapabaHHas;
[IHEBMaTH4YECKasl; IeTieBas; pacnbuiMtenbHas. Cymka B KumsmeM ciaoe. KOHCTpyKUIMHM KOHTaKTHBIX
CYIIWJIOK: BaKyyM-CYIIHJIbHBIE IIKa(dbl; rpeOKOBasi BAKYyM-CYIIHIIKA; BaJIbLIOBbIE CyIIMIKU. CrierranbHble
CHOCOOBI CYUIKU: TEPMOpPAJMALMOHHAs CYIIKA; CyIIKa B I0J€ TOKOB BBICOKON uacToThl. KoHcTpykumu
anmnapaToB JJIs CIEIMATBHBIX CIIOCOO0B CYLIKH.

Pazoen 4. Aocopoyus 6 cucmeme «HcuUOKOCmMb—meepooe» U «2a3z—meepooey. IKCMpaKyus 8 cucmeme
«AHCUOKOCIb—IHCUOKOCTLY

4.1. Ancopbuust B cucTeMe, «ra3—TBEpJOe» M «KHJIKOCTb—TBepaoe». KuHeTnka macconepeHoca B
MOPUCTBIX TENax: MHUKpPO-, Me€30- W Makpomopel. PaBHoBecue mpu ancopoumu. M3otepmbr amcopOruu.
Cratuyeckass M JAMHAMHUYeCcKash aKTUBHOCTH ajacopOeHToB. DpoHT ajcopOuuu. YCTpONCTBO M NMPHUHIMII
JeCcTBHS aicopOepoB.

4.2. TeopeTHueCKHE OCHOBBI KCTPAKIIUU B CUCTEME OKUAKOCTb—KHUIKOCThY. M300paxkeHue cocraBa
da3 u mporeccoB Ha TpoitHOW nuarpamme. IlpenmenbHble pacxoabl SKcTpareHta. MHoOroctyneH4aras
OKCTPAKIUS C MEPEKPECTHBIM U NMPOTHUBOTOYHBIM JBHKeHUEM ¢a3. Meroasl pacueTa OCHOBHBIX THIIOB
9KCTPAKIMOHHBIX anmnapatoB. [I[pomMbliliuieHHas: SKCTPAKI[MOHHAS annaparypa.

4. O0beM y4eOHOH JUCIUILINHBI

. B 3auerHbIX B akanem.
Bunast yueOHoM paboTh

eIMHUIIAX Jacax
O01mast TpyA0eMKOCTh JMCHUILIMHBI 110 Y4e0HOMY IIAHY 3 108
KonTakTHast paboTa — ayANTOPHBIE 3aHATHSA: 1,42 51
Jlexmn (Jlek) 0,44 16
[Tpaktuueckue 3ansatus (I113) 0,98 35
CamocrosiTesibaasi padora (CP): 0,58 21
KonTakTHas camocrosiTenbHas pabota — —
CaMocCTOsITeTbHOE U3YUYCHHE PA3IeNIOB JUCITUTIIMHBI 0,58 21
JK3aMeH 1 36
KonTakTHas paboTa — MpoMeXKyTOYHAs aTTECTalHs 1 0,4
[TonroToBKa K 9K3aMEHY 35,6

Bua koHTpOJIA: IK3aMeH
. B 3ayeTHBIX B actponom.
Bunst yueOHoI paboThI

eIMHULIAX yacax
O0mast TpyA0eMKOCTh JHCIHUIIIMHBI 10 Y4eOHOMY IJIAHY 3 81
KontakTHasi paboTa — ayANTOPHBIE 3aHATHS: 1,42 38,25
Jlexmn (Jlek) 0,44 12
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IIpoodondxcenue madbauywsi

[Tpaktuueckue 3ausatus (113) 0,98 26,25
CamocrosiTesibHas pa6ora (CP): 0,58 15,75
KoHTtakTHasi camocTosiTesibHas paboTa — —
CamocTosTenpbHOe H3YUCHUE PA3/IeNIOB TUCIUIIIMHBI 0,58 15,75
JK3aMeH 1 27
KoHTakTHas paboTa — MPOMEKYTOYHAsI aTTECTAIIHS 1 0,3
[ToaroroBka K 3K3amMeHy 26,7
Bua koHTpoJIs: IK3aMeH

AHHOTaNUsA padoyeil MPOrpaMMbl THCUUIIIMHBI
«OnTuMHU3anusA XUMHKO-TeXHOJI0rn4ecKux npomeccos» (b1.5.05)

1. leap AUMCHMIVIMHBI — TIOTy4YeHHE Oa30BBIX 3HAHUH O METOJax ONTHMH3ALUU XHUMHKO-
TEXHOJIOTUYECKUX IMPOLECCOB U MPUOOPETEHUE OMbITa UX HNPUMEHEHMs AJS pelleHHs] ONTHUMU3ALMOHHBIX
3a/1a4, B YaCTHOCTH C MCIIOJIb30BAaHUEM aBTOMAaTU3UPOBAHHOM CHCTEMbI KOMIbIOTEpHOI MatemMaTtuku (CKM)
MATLAB, a Takxe OBIaJ€HHE C €ro IMOMOILBIO MPAKTUKOH KOMIIBIOTEPHOTO MOJEIMPOBAHUS CHCTEM
XMMHUYECKON TEXHOJIOTUHU C PELIEHUEM 3a/lay aHajdu3a, ONTUMU3ALUN U CUHTE3a XUMUKO-TEXHOJIOTUYECKUX
nporieccoB (XTII) u cuctem (XTC).

2. B pe3yabraTe HM3y4eHUs AUCHMILIMHBI O0yYalUMiics IO MNporpaMMe MAarucTpaTyphbl
JOJIZKeH

Obnaoame  cnenyroummu  oomekynsTypabiME  (OK), obmenpodeccnonansusivu  (OIIK) u
npodeccuonanbapiMu (I1K) koMmereHIMAMMU:

— TOTOBHOCTBIO JEHCTBOBAaTh B HECTAHAAPTHBIX CHUTyalUsIX, HECTH COLMAJIBHYIO U 3TUYECKY
OTBETCTBEHHOCTH 3a MpuHsTHIe pemenus (OK-2);

— TOTOBHOCTBIO K CAaMOPa3BUTHIO, CaMOpean3aliy, UCIOoIb30BaHUI0 TBopueckoro norennuan (OK-
3);

— CIOCOOHOCTHIO K MPO(PecCHOHAIBHOMY POCTY, K CaMOCTOSITEIbHOMY OOYyYEHHIO HOBBIM METOJaM
UCCIIEIOBaHMs, K U3MEHEHHIO Hay4YHOT0 U HAyYHO-TIPOM3BOJICTBEHHOTO NMpoduiIst cBoeil mpodeccuoHanbHOM
nesirenbrocTH (OK-5);

— CIIOCOOHOCTBIO HA MPAKTHKE MCIIOJIb30BaTh YMEHHS M HaBBIKUM B OPraHM3alllU UCCIIEA0BATENbCKUX
Y MIPOEKTHBIX paboT, B ynpasieHuu kowiektusoM (OK-7);

— CIIOCOOHOCTBIO HAaXOJUTh TBOPUECKHE PELICHHS COLMAIbHBIX M NPo(ecCHOHANbHBIX 3ajad,
TOTOBHOCTBIO K MPUHATHIO HecTaHAapTHBIX pernenuii (OK-8);

— CIIOCOOHOCTBIO € MOMOIIBIO MH(POPMALMOHHBIX TEXHOJOTHI K caMOCTOSTEIbHOMY IPUOOPETEHHIO
U HCIIOJIb30BAHUIO B MPAKTUYECKOW NEATEIbHOCTH HOBBIX 3HAHMW M YMEHUH, B TOM 4HUCIE B 00JaCTIX
3HaHMI, HEMIOCPE/ICTBEHHO HE CBSA3aHHBIX co cepoit nesarensHocTH (OK-9);

— TOTOBHOCTBIO K KOMMYHUKAIIMU B YCTHOW M MHCBMEHHOW (OpMax Ha PYCCKOM M MHOCTPAHHOM
sI3BIKaX JUIs pelIeHus 3a1a4 npogdeccuonansHoi aesitenbrocta (OITK-1);

— TOTOBHOCTBIO PYKOBOJUTH KOJUIEKTHUBOM B cdepe cBoed NpodhecCHOHATBHOW NesSTeNbHOCTH,
TOJIPAaHTHO BOCHPUHHUMAs COLMANIbHBIE, STHUUYECKHE, KOH(ecCHoHanbHble U KylbTypHble pazauuus (OITK-
2);

— CIIOCOOHOCTBIO K MPO(ECCHOHANTBHOM AKCIUTyaTallid COBPEMEHHOTO 000pyI0BaHUS U IPUOOPOB B
COOTBETCTBHUH C HampasieHueM u npoduiaem noarotosku (OIMK-3);

— TOTOBHOCTBIO K HCIIOJIb30BAaHUIO METOJ0B MAaTeMaTHYECKOTO MOJIEIUPOBAHUS MAaTepHUajloB U
TEXHOJOTMYECKHUX MPOLECCOB, K TEOPETUYECKOMY aHAIM3Y U SKCIIEPUMEHTAIBLHON MPOBEPKE TEOPETUUECKUX
runote3 (OI1K-4);

— FOTOBHOCTBIO K 3alllUTe 0OBEKTOB UHTEUIEKTYyaJIbHOH COOCTBEHHOCTH M KOMMEPLUAIN3allUU 11paB
Ha 00BEKTHI HHTEIUIEKTYaIbHOM coocTBeHHOCTH (OITK-5).

3namo:

— HMEpPapXUYECKYI0 CTPYKTYpPY XUMHKO-TEXHOJOTMYECKMX IPOLECCOB M METOJUKY CHUCTEMHOTO
aHaJIM3a XUMUYECKUX ITPOU3BOJICTB;

— METO/Ibl KOMITBIOTEPHOTO MOJICIIMPOBAHUS XUMHUKO-TEXHOJIOTHIYECKUX MTPOIIECCOB;
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— YHCJICHHBIE METO/bl BBIUMCIUTEILHON MATEMATUKH JUIsl pEaM3allMiM Ha KOMIIBIOTEpAxX MOJEei
XMMHMKO-TEXHOJOTHYECKUX IIPOLECCOB;

— CIOCOOBI MPHUMEHEHHsI KOMIBIOTEPHBIX MOJENeH XMMHUKO-TEXHOJIOTHYECKUX MPOLECCOB IS
pelleHuss 3aJa4  HAy4yHbIX MCCIENOBAHMM, a TakkKe 3a]ad aHalu3a M ONTHUMHU3aLUU XUMHUKO-
TEXHOJIOTUYECKUX CUCTEM;

—  INPUHUUIBl  NPUMEHEHHS  METOAOJOTMM  KOMIBIOTEPHOIO  MOJEIUPOBAaHUSA  IIPH
aBTOMATHU3UPOBAHHOM IIPOEKTUPOBAHUM U KOMIIBIOTEPHOM YIPABIEHUN XUMUYECKUMH POU3BOACTBAMHU.

Ymems:

— IPUMEHATH IOJIyYE€HHbIE 3HAHMS IPU pEIIeHUH MPO(EeCCHOHANBHBIX 3a7ad KOMIIBIOTEPHOIO
MOJIEJIMPOBAHUS MPOLIECCOB B TEINIOOOMEHHUKAX U XUMUYECKUX PEAKTOPAX;

— pewaTb OOpaTHbIC 33/1a4l CTPYKTYpHOH M IapaMeTpUuecKoil MIeHTH(PUKALUU MAaTEeMaTHYECKOro
OTMCAHMsI MPOLECCOB XMMUYECKUX MPEBPALICHUN B PEaKTOpax C MEHIAJKOM M TPyOdaThIX peakTopax, a
TaKXKe MaTeMaTH4YEeCKOTr0 OIUCAHUS IPOLIECCOB TEIUIONEepeaul B TEINIOOOMEHHUKAX;

— pewars NpsMbIe 3a1a41 KOMIIBFOTEPHOT'O MOJIEIIMPOBAHMS IIPOLECCOB B PEAKTOPaX ¢ MEIIAIKOM;

— pewath OpsMbIe 33Jjaul KOMIIBIOTEPHOTO MOJIEIMPOBAaHUS MPOLIECCOB B TPYOUATHIX peaKkTopax;

— pemark 3aJa4¥ ONTUMHU3ALMK IIPOLIECCOB XMMHUYECKUX IIPEBPAILCHUN B PEAKTOPAaxX U IPOLECCOB
TEeIUIoNepe1aul B TENJI000MEHHHUKAX.

Braoemy:

— METOJAaMH IPUMEHEHUS CTaHJAPTHBIX MAKETOB NPUKIAIHBIX IPOrpaMM, B YAaCTHOCTH IIaKeTa
MATLAB, ans MoaenupoBaHusi ¥ ONITUMH3AIIMN MIPOIIECCOB B TEIJIOOOMEHHUKAX, a TAKXKE B XUMHUYECKUX
peaKTopax NACAJIbHOTO IIEPEMEIINBAHNS U HCAIBHOTO BEITECHEHUS.

3. KpaTkoe coaep:kanue 1UCHUIINHBI

Pasoen 1. Xapakmepucmuxa 3a0ay onmumuzayuu npoyeccos XuMu4ecKol mexHono2uu

Tema 1. HMepapxuueckas CTpyKTypa NPOLECCOB XUMHUYECKHX IPOM3BOJCTB, UX MATEMaTUYECKOE
MOJIEJIMPOBAaHUE U ONTUMHU3ALUA. XMUMHKO-TEXHOJIOIMYECKHE CUCTEMBI M MX HEpapXuyecKkas CTPYKTypa.
KommbroTepHoe MozeanpoBaHue XUMUYECKUX MPOU3BOJCTB. DTalbl MaTeMaTHYECKOTO0 MOJEIUPOBAHUS U
ontumuzanuu. Pa3paboTka MareMaTHYecKOro OMNMCAHUS MPOLECCOB M AJITOPUTMOB pacyeTa XHMHUKO-
TEXHOJOTMYECKHX MpoleccoB. [IpuMenenne mMetononoruu cucreMHoro ananusza 1 CALS-texHonoruit st
pelIeHus 3a1a4 MOJCIUPOBAHMS U ONTUMHU3AIMK B aBToMaTu3npoBaHHbIX cucteMax AVC, CAIIP, ACHU,
AJIMC, ACY wu ACOVIIL IlpumeHeHue MpUHIMUIA «YEPHOTO ALIIMKa» MpPU MaTeMaTUYECKOM
MOJIEJIMPOBaHNU. MaTeMaTHyecKoe ONKUCaHUE MPOLIECCOB, MOJEIUPYIOIIMM AITOPUTM U PACUETHBIA MOJEIb
XUMHUKO-TEXHOJIOTHYECKOr0 Impouecca. BupTyanbHOe DPOU3BOACTBO. ABTOMATHU3WPOBAHHBIE CHUCTEMBI
NPUKIIaJHOW HHPOPMATUKH.

Tema 2. OcCHOBHbIE NPUHLUIIBI ONTUMHU3ALMU CTALIMOHAPHBIX W JUHAMHYECKHUX MPOLECCOB
XUMHUYECKON TEXHOJIOTMH. 3a1a4il ONITUMAJIbHOTO NPOEKTUPOBAHUS U YNIPaBJICHUs. AHAIN3, ONTUMH3ALUSI U
CHUHTE3 XMMHKO-TEXHOJOTHYECKUX CUCTEM. DKOHOMHYECKHE, TEXHUKO- SKOHOMHUYECKHE U TEXHOJIOTHYECKHe
KPUTEPUH ONTUMAILHOCTH XUMHUYECKHUX MPOM3BOJICTB. BBIOOpD KpUTEpHEB ONTHUMAIbHOCTU (LIE€JEBBIX
GyHKIUI) U ONTUMU3HUPYIOIIKX MEPEMEHHBIX (PECYpPCOB ONTUMM3AIMH). YHUCIEHHbIE METO/IBI OJHOMEPHON
Y MHOTOMEpHOHM onTumuzauuu ¢ orpanndeHusmu I-ro u Il-ro poga. CtpykTypa mporpaMM Ajsi perieHHs
ONTUMHU3AIMOHHBIX 3a7a4 ¢ npuMeHeHneM maketa MATLAB, BBox 1 BeIBOA WH(GOPMAITUH, B TOM YHUCIE C
UCIIO0JIb30BaHUEM TEKCTOBBIX (hailyioB.

Pa3zoen 2. Onmumusayus munogulx XUMuko-mexHo102U4ecKux npoyeccos

Tema 3. AnaiuTHYecKME METOABl ONTUMHM3ALUUM  XMMHUKO-TEXHOJIOIMYECKHX  IPOLIECCOB.
HeoOxonuMble M OCTaTOYHBIE YCIOBHSI 3KCTPEMYMOB (YHKIMII MHOTMX InepeMeHHbIX. KBaapaTuunbie
dopmsbl. I'paduueckoe mpeacraBaeHre SKCTPeMyMOB (PyHKIUI OHON U JBYX NEPEMEHHBIX C TPUMEHEHHEM
nakera MATLAB. Onpenenenre onTUMaNbHBIX YCIOBUI MPOTEKaHUS 0OpaTUMONW XMMHUYECKON peakiuu.
AHanu3 ONTHUMAIbHBIX YCJIOBUM TPOTEKAaHUS TMPOCTHIX pEakUMi B peakTopax ¢ MEIIAIKOW U
9KOHOMMYECKUM KPUTEPHUEM ONITHMAJIbHOCTH.

Tema 4. UucneHHble METOABl OJHOMEPHOW ONTUMHU3AaLMU. MeETOJbl CKaHUPOBaHUS, JIOKAIU3ALUU
IIEPEMEHHON M 30JI0TOr0 CEUeHHs, a TaKKe C OOpaTHbIM NEepeMEHHbIM mmarom M yucen PuboHaqum.
Cranpgapraas ynkius MATLAB nnst onpenenenus MuanMyMa (QyHKIUU ofHOW mepeMenHoi — fminbnd.
Pemenne anreOpandeckux W TPAaHCLEHJICHTHBIX YpPaBHEHMHM C NPUMEHEHUEM CTaHAAPTHBIX (DyHKIUH
MATLAB — roots u fzero cooTBeCTBEHHO.
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Tema 5. UucneHHble METOIBI MHOTOMEPHOM ONTUMH3ALMUA. METOIbl HYJIEBOrO, IEPBOTO U BTOPOrO
nopsiaka. Pemenue 3amad onTHMM3alMM IIPOLECCOB, PELICHUS CHCTEM HEIUHEHHBIX YPaBHCHHU H
anMpOKCUMAIUK JaHHBIX ¢ IpuMeHeHueM ctannaptHoi pyHkuun MATLAB — fminsearch. Pemenue 3anau
annpokcuManuil GyHKIMNA MHOTOWIEHAMH IPOU3BOJIBHON CTENIEHU C IIPUMEHEHUEM CTaHJapTHON (QyHKIUH
MATLAB — polyfit, a Takxe pemeHusi CUCTeM JIMHEHHBIX anre0pandyeckux ypaBHEHUH METOJIOM OOpaTHOM
MaTpHIIBl C MCIOJIb30BaHuEM cTanaapTHOi Gyukuud MATLAB — (-1). Pemenre cucreM 0OBIKHOBEHHBIX
nuddepeHanbHbIX ypaBHEHUH ¢ IpUMEHEHUueM cTaHnapTHbiX ¢yHkimii MATLAB — ode45 (45 — Homep
KOHKPETHOI'0 METO/1a) WJIU IS )KECTKHX CHUCTEM - TeX ke (pyHKIuil ¢ 106aBIeHUEM OJHOrO U3 CUMBOJIOB t,
tb 1K S(B 3aBUCUMOCTH OT CTEIIEHH KECTKOCTU CHCTEM).

Pazoen 3. Onmumusayus npoyeccos 8 Kackaoe nocie008amenvHuIX U NApailelbHblX annapamos
XUMUYECKUX NPOU3BOOCME

Tema 6. OntuMusanusi IpOUECCOB B KAacKale IOCIEA0BAaTENIbHBIX M IMapaUIEIbHBIX allapaToB C
OTrpaHUYEHUSIMU B BHJIE PABEHCTB C IIPUMEHEHHEM MeTona MHokutened Jlarpamxka. Ilonarusa ycimoBHOro
KCTpEMyMa M HEONPEACIICHHbIX MHOXHTeNel Jlarpanya. BbIBOJI COOTHOWIEHWMH [UIsl ONPEICICHUS
skcTpemMyMa ¢yHkuuu Jlarpamwka. OntumalibHOE paclpelesieHHue IMOTOKA ChIpb MEXIY MNapajliesbHO
paboTaroumu  annaparamMd. OnTuMu3anus IMOCJIEN0BATEIbHBIX MHOIOCTaJUMHBIX IPOLECCOB METO/I0M
HEOIIpeIeICHHBIX MHOXUTENEH Jlarpanika.

Tema 7. IlpuHOMT IUHAMHYECKOTO TPOTPaMMHUPOBAaHHS M €ro rpaduyeckas HWILTIOCTPAIHS.
[ToctanoBka 3amaun aAMHamMuueckoro nporpammupoBanus (/II). Matemaruueckas QopmynupoBKa
OpUHLMNA MakcuMyMma bennmana. PemeHne KOMOMHATOpPHOM 3aJayd O KOMMMBOSDKEPE METOJOM
JUHAMHUYECKOI0 IPOrpaMMHUPOBAHHS.

Tema 8. Onrumusanus NOpPOLECCOB B KAacKajle IOCIEIOBATENbHBIX —amlapaToB METOJ0M
JUHAMHYECKOrO IPOrpaMMUpOBaHMs. BBIBOJ COOTHOWIEHMH [UId pelIeHHs 334adyd  MHUHUMU3ALUN
CyMMapHOro o0beMa KackaJa I0CJIEI0BaTeIbHBIX XUMHYECKMX pPEaKTOPOB, B KOTOPBIX IPOTEKAeT
npocTeiiasg — peaknus — nepBoro  nopsaka. ['paduyeckoe  pemieHue  3aayd  AMHAMHYECKOTO
IIPOrpaMMHUpPOBAaHUA JUIsl KacKaJa IOCIEIOBATEIbHBIX PEAaKTOPOB, B KOTOPBIX IPOTEKAET MpOCTEHIIas
peaxkuys BTOpOro mopsaka.

Pazoen 4. Texumonocuueckass onmumuzayus npoyecco8 XuMuyeckux Hnpou3eoo0Ccms MemoooM
HeNUHENUH020 NPOCPAMMUPOBAHUS

Tema 9. OnTuMuzanusi NpoOLECCOB XUMUYECKON TEXHOJIOTUU ISl JEMCTBYIOIIUX MPOU3BOJCTB MPH
U3BECTHBIX 3HAYCHMSIX KOHCTPYKUMOHHBIX napaMerpoB. @DOpMynaupoBKa 3aJauyd  HEIUHEHHOIO
nporpammupoBanus (HJIII) ¢ orpannuenusmu I-ro u Il-ro poxa. Pemenue 3amaun HIIII ¢ npumenennem
craunaptHoil pynkuun MATLAB — fmincon. OmpeneneHue ONTHMATBHOTO BpEeMEHH NPEObIBAHHS B
peaKkTope HACAIBHOIO MEPEMEIIMBAHNS U NEPHUOJUYECKOM PEAKTOPE, B KOTOPBIX IPOTEKAET MpOCTeHIIas
[OCJIEIOBATEIbHAs pEeaKklusA, a TaKXKe ONTUMAJIBHOM TEMIEpAaTypel - B PEAKTOPE HUACAIBHOIO
nepeMenInBaHus ¢ pocTeiiei oopaTuMoil peakueil.

Tema 10. OmnpeneneHue ONTUMAIBHBIX 3HAYEHWH KOHCTPYKIMOHHBIX IIapaMETpOB  IIpHU
MIPOEKTUPOBAHUN XUMHUYECKUX IMPOU3BOACTB. POPMYIMPOBKA 3aJa4d HEJIMHEWHOrO0 IPOrpPAMMHUPOBAHMS
(HJIIT) ¢ orpanuuenusimu I-ro u ll-ro poga. Pemenune 3anaun HJIII ¢ mpuMeHneHnem craniapTHol GpyHKIUN
MATLAB - fmincon. Pemienue 3amadyd ONTUMAIbHOTO TPOCKTUPOBAHUS TEIUIOOOMEHHHMKA THIIA
«CMEIIEHUE-CMEIIEHHUE)» ¢ TEXHUKO-DKOHOMUYECKUM KPUTEPUEM ONITUMAIIBHOCTH.

Pazoen 5. Orxonomuueckas onmumusayus npousBo0CMEEHHbIX NPOYECCO8 MemOOOM TUHEUHO20
npocpammupoEanus.

Tema 11. Onrtumumzanmss NOpOM3BOJACTBA MW3JAEAUNM NPH OTPAHWYEHUSAX HA H3TOTOBJICHHUE
KOMIUIEKTYIOIMX JeTaneil. PopMmynupoBKa 3ajgaud JuHeWHoro mnporpamMupoBanus (JIII) wu ee
reoMeTpruyecKasi MHTepIpeTanus. Y cioBus coBMeCTHOCTH 3a1aun JIII. Ananu3 3-x BO3MOKHBIX BapHUaHTOB
pemenuii. I'paduueckoe pemenune 3amaum JIII. Pemenme konkperHod 3amaum JIII ¢ mpumeHeHuem
crangaptHoi pynkuua MATLAB — linprog.

Tema 12. OnTumanbHas opraHu3anus IpOU3BOJACTBA MPOAYKLIUN IIPU OIPAaHUYEHHBIX 3a11acax ChIPbsL.
dopMmynupoBKa 3amaud JUHEWHOro mporpammupoBanus (JIII) m ee reomerpuueckass WHTEPHpPETAIIHS.
YcnoBus coBMectHocTH 3aaaun JIIT. AHann3 3-X BO3MOXHBIX BapHaHTOB perieHuid. ['paduueckoe pemieHue
3agaqn JII1. Permenne xoukpetHoit 3amaun JII1 ¢ npumenennem cranaaptaoit Gpyuxiuun MATLAB — linprog.

4. O0beM y4eOHOH JUCHUIIMHBI
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o B 3aueTHBIX B akanem.
Buast yaeOHO# pabOThI

eIMHUIIAX Jacax
O0mas Tpy10eMKOCTh IUCHUILIHHBI 110 Y4e0HOMY ILUIaHy 4 144
KonTrakTHasi pa6oTa — ayAUTOPHbIE 3aHATHSI . 1,42 51
[Tpaktuueckue 3ansatus (I113) 0,94 34
JlaGopaTtopHbie padoTsl (J1ab) 0,48 17
CamocrositesibHas padora (CP): 2,57 92,8
KoHTakTHas camocTrosiTelibHas paboTa — —
CaMOCTOSTEIbHOE U3YUYCHHE PA3/IeIOB JUCITUTIIMHBI 2,57 92,8
3auem: 0,006 0,2
KoHTakTHas paboTa — MPOMEKYTOYHAs ATTECTAIIHS 0,006 0,2

Buja kouTpoJs: 3auer
N B 3auerHbIX B actpoHomMm.
Bunst yueOHOI paboThI

CIMHUIIAX gacax
O0mas TPyA0eMKOCTh IMCHUILIHHBI 110 Y4e0HOMY ILUIaHYy 4 108
KonTakTHas padoTa — ayIMTOPHbIE 3AHATHS 1,42 38,25
[TpakTnueckue 3anstus (I113) 0,94 25,5
JlaboparopHbie paboTs (J1ab) 0,48 12,75
CamocrositesbHasi padora (CP): 2,57 69,6
KoHTtakTHas camocrosiTesbHas paboTa — —
CamocTosTenpbHOE H3YUCHUE PA3/IeNIOB TUCIUILIIMHBI 2,57 69,6
3auem: 0,006 0,15
KonTakTHas paboTa — MpOMEKYTOYHAS aTTECTAIHS 0,006 0,15

Bua konTpoJs: 3ager

AHHOTanus padoveil NPOrpaMMbl JUCHUIJIMHBI
«OueHKa PUCKOB ¥ IKOHOMUYecKO 3¢ PeKTUBHOCTH NPU BHEIPEHUH HHHOBAIIMOHHBIX PellleHul 1
TexHosaorus» (b1.5.06)

1. eab AMCHMIIMHBI — MTOJTYYEHUE CUCTEMbl HAYYHBIX 3HAHHH B 00JIACTH COBPEMEHHBIX MpoOiIeM
HAYKH, TEXHUKH M TEXHOJOTHIA, C IPUMEHEHUEM METOI0JIOTUN KOMIUIEKCHOW OLIEHKH M aHaJi3a OCHOBHBIX
PHCKOB TIpUM BHEIPEHUU WHHOBALIMOHHBIX TEXHOJOTMH B CHUCTEME HAllMOHAJIBLHOW 5SKOHOMUKH C
UCTIOJIF30BaHUEM WHCTPYMEHTOB d(P(PEKTUBHOTO YIIPABIICHHS.

2. B pe3yabraTe HM3y4eHUsl AUCHMILIMHBI O0yYalOUIWiicsl MO NporpaMMe MAarucTpaTyphbl
JOJIKeH:

Obnaoamys cnepyrommmu obmmekynsTypHble (OK) komnereHIMAMU:

— CIIOCOOHOCTBIO COBEPUICHCTBOBATH M Pa3BUBATh CBOM MHTEIIEKTYaJbHBIM M OOIIEKYIbTYPHBIN
YpOBEHb, MOJy4YaTh 3HAaHUS B OOJIACTH COBPEMEHHBIX MpOOJIEM HAayKH, TEXHUKH M TEXHOJIOTHUH,
IYMaHUTAPHBIX, COIUAIBHBIX U dKOHOMHYEeCKUX HayK (OK-4).

3namy:

— TEOpeTHYeCKHe OCOOCHHOCTH W JIEHCTBYIONIYIO TPAaKTUKy B OOJACTH OIICHKH SKOHOMHYECKOW
3¢ (EeKTUBHOCTH U YTIPaBIIEHUS] MHHOBALIMOHHBIMU PUCKAMU;

— coJiepKaHne CIIOCOOBI M HHCTPYMEHTHI SKOHOMHYECKOTO aHaJN3a;

— METO/IbI pacueTa SKOHOMUYECKOH 3()(heKTUBHOCTH NPUHATHS HHHOBAIIMOHHBIX PEILICHUH.

Ymems:

— MPOBOJUTH OLIEHKY M SKOHOMHYECKUN aHaIN3 HAyYHOH, TEXHHUYECKON HOKYMEHTAIlMH B O0JIACTH
MHHOBAI[MOHHBIX BUJIOB JEATEIBHOCTH U PACCUUTATh 3P HEKTUBHOCTD YIPABIECHUS PUCKAMU;

— OILIGHHWBATh SKOHOMUYECKYIO 3((EKTUBHOCTh M MOCIEACTBUS MPUHUMAEMBIX peIIeHUI B 00JacTH
npoQeCCHOHATIBHOM 1EATENTbHOCTH.

Braoemy:

— METOJaMH ¥ HWHCTPYMEHTaMH pa3paOOTKM M aHajlu3a ajlbTEPHATUBHBIX TEXHOJOTHYECKUX
IPOIIECCOB, POTHO3UPOBAHHUE TEXHOJIOTHUECKUX, IKOHOMUUYECKUX U MOCIEICTBUH;

— METOJaMU M MHCTPYMEHTaMU OLEHKH SKOHOMHYECKOM A(PQPEKTUBHOCTH TEXHOJOTHYECKUX
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IPOIIECCOB, X OE30MaCHOCTH U TEXHOJIOTHUECKUX PUCKOB IPU BHEIPEHUU HOBBIX TEXHOJIOTHA;

— HaBBIKAMH y4YacTHs B pa3pabOTKe NPOEKTOB HOBBIX pecypcocOeperaronmmx M 0e30macHbIX
IIPOU3BO/ICTB.

3. Kpatkoe coep:kanue A1 CHUIIUHBI

Paszoen 1. Beeoenue 6 0cho6bl npoekmupo8anusi CUcmem YnpasieHus puckamu

Tema 1. HeompeneneHHocTh W puCK: oOuiue noHATHs. OOliee MOHATHE O HEONPENEIeHHOCTU U
puckax. MHOXECTBEHHOCTh CIIeHapueB peanu3anuu wuHBecTHUIUU. [loHsTHsS 00 »¢(dEeKTUBHOCTH U
YCTOMUMBOCTU IMPOEKTHBIX PEIIEHUI B YCIOBMSX HeompenesneHHocTH. dopMupoBaHue OpraHu3allMOHHO-
SKOHOMHYECKOT0  MEXaHM3Ma  peaju3alMd HMHHOBAlMOHHBIX  pPELIEHUH ¢  y4eToM  (haKTopoB
HEOINpEAENEHHOCTH U pucka. OCHOBHBIE CHUCTEMBl YIPABICHUS PUCKOM. YKpYIIHEHHass OLIEHKa
YCTOMUMBOCTH, HA MIPUMEPE MHBECTULIMOHHOTO npoekTa. [Ipemus 3a puck. KymynsaTuBHBIA METOJ OLEHKU
npemMuu 3a puck. Mojenb oueHku kanurtaibHbiX akTuBoB (CAPM). Ympasinenue no MRP-cucreme u nip.
CoBpeMeHHbIE METOAbl BEICHHS HAy4yHOH, NpPEANpPUHUMATEIBCKON esITelbHOCTH, HWHHOBALIMOHHBIE
IIPOLIECCHI, MPOUCXOASIIME B HALMOHAIBHONM 3KOHOMHKE. METO/bl OLEHKH M TEXHUKO-2KOHOMHYECKOIO
000CHOBaHUS MHHOBAL[MOHHBIX U MHBECTULMOHHBIX MPOEKTOB Il (POPMHUPOBAHUS HABBIKOB YIPABICHUS B
Hay4yHOU cdepe AesITeNbHOCTH. MeToAbl KOMIUIEKCHOTO aHaliu3a MU OLEHKH COBPEMEHHBIX Hay4HbIX
JOCTH)KEHUH, T€HEepUpOBaHUs HOBBIX WACH NpPU PEIIEHUHM HCCIEA0BATEIbCKUX M HAYYHO-IIPAKTUYECKHX
3a/1a4 B 00JIaCTH TEXHUKU U TEXHOJIOTUH.

Tema 2. CucremHble acHeKkThl IPOEKTUPOBaHMS B yIpaBlieHMM puckamu. HeoOxoaumocTsb
IPOEKTUPOBAHUS CUCTEM YIIPABJICHUS PHUCKAMHU XO3AHCTBYIOUIMX CYOBEKTOB B YCJIOBHSIX PBHIHOYHOM
9KOHOMHKH. DTaIlbl CHCTEMHOI'0 aHAJIN3a U UX XapaKTepUCTUKa. MeToibl CUCTEMHOro aHanu3a. [lapameTpsl
CUCTEMBI: TapaMeTpPbl CPE/Ibl, TapAMETPhI YIPABISAIOLIUX BO3IEHCTBUM, TapaMeTpbl BHYTPEHHETO COCTOSIHUS
CHCTEMBI, HEyIpaBliieMble IepeMeHHble. ['paHuILlbl M CTPYKTypa CHUCTEMbI, HOACUCTEMBbI. OTKpBITHIE,
3aKpBIThIE, OTHOCHTEIBHO 000COOIEHHBIE CUCTEMBL. THIBI ()YHKIIMOHMPOBAHUS YIKOHOMHYECKON CHUCTEMBI:
CTUXUHIHBIN, HOPMATUBHBIN. XapaKTEPUCTUKA COCTOSHUS CUCTEMBI.

Tema 3. XapakTepucTHKa WMHCTPYMEHTOB TPOEKTUPOBAHUS B  YIPABICHUW  PUCKAMH.
[TpoexTupoBanue Kak BHJ AeATeNbHOCTH. IIpoexkTnpoBaHMe B YCIOBHMSX  HEONPEIEIECHHOCTH.
Crpaternyeckasi pojb «MHCTPYMEHTAJIBHOTO SIIMKA» B MPOCKTUPOBAHUM CUCTEM yrpaBieHUs. JKu3HeHHbIH
IIUKT HWHBECTUIHMOHHOrO Tmpoekta. CTparernd MpoLeccoB YIpPaBIeHHs NpPOeKTaMH M HaOOpoOB
UHCTPYMEHTOB, MOJAEPKHUBAIOUINX KOHKYPEHTHBIE CTpaTeruy. BiusHue IMYHOCTHBIX (DAKTOpPOB Ha
NPOEKTHUPOBAHUE CUCTEM YIIPABICHHS pUCKaMU. JINUHOCTHBIE (DaKTOPBI, BIUAIOLINE HA CTENEHb PUCKA MPH
OPUHITUM yTpaBieHuyeckux pemeHuil [lcuxonmormdeckue mnpoOiembl MoOBeNEHUs JTUYHOCTU. OTHOLIEHHE
JUYHOCTH K pucKy. MHTyumus u puck. Teopus paunoHaabHOro nosefeHus. KoHQIUKTHBIE cuTyaluu npu
IPOEKTUPOBAHUU CHUCTEM YIIpaBJIeHUs pUcKaMu. [IpuHsATHE pelieHnsl B yCIOBUSAX PUCKA.

Pasoen 2. Cucmema ynpasenenus puckom 8 yciogusax HeonpeoeieHHoCmu PbiHKa

Tema 4. aTerprpoBaHHasi MO/IeNb HACHTH(UKAUN coObITHIA U yripaBneHus puckamu COSO-ERM.
Crannapr COSO-ERM. Ilenu cuctembl MeHemkMeHTa opranuzanuu. bazossie npuniunsl COSO-ERM.
CymnHocts ynpasienuss puckamu COSO-ERM. Cucrema ynpaBiieHHsT PHCKAMHM XO3SMCTBYIOIIUX
cyObekToB. KOMMOHEHTHI mpoliecca yNpaBlieHHs PUCKaMU: BHYTPEHHsISI Cpela, IMOCTAaHOBKa Iieliei,
orpeziesieHue KpUTepueB, HACHTU(PHUKAINSA COOBITUMN, OIIEHKA PUCKOB, BUJIbl PUCKOB, pearipoBaHue Ha PUCK,
CpeAcTBa KOHTPOJs, MHpOpMalMs U KOMMYHMKAllMs, MOHUTOPUHT. BnusHue coObITHii U (akTOpoB Ha
PUCKH U BO3MOXKHOCTH MeTo/10JI0THUsI UASHTU(PHUKAIMU COOBITUI: peecTp COOBITUH, BHYTPEHHHUM aHaIus3,
JCKaJAllUsl WM TOPOTOBbIE TPUITEPHI, HHTEPBBIO M CEMUHAPBI-TEXHUKH UACHTU(PUKAIMH COOBITHH,
MPEIIECTBEHHUKN COOBITUIH, METOAOJOTHMH 00paOOTKH NaHHBIX O Pa3pyLIMTEIbHBIX COOBITHUSAX, AHAIU3
BBITIOJIHEHHSI TIPOIECCa, 3aBUCHMOCTH MEXIY COOBITHUSMH, KaT€rOpHM COOBITHH, pa3iuyeHHe PUCKOB U
BO3MOXKHOCTEH. D dexTuBHOCTh U orpannuenus moaenu COSO-ERM.

Tema 5. Onenka 3(p¢EKTUBHOCTH CHUCTEM ympaBieHus puckoM. OOImMe MOoAXOasl K OICHKE
3O PEKTUBHOCTH METOJIOB YIIPABICHUS PHUCKOM. OKOHOMHUYECKHE KPUTEPHH OICHKH 3(P(HEKTHBHOCTH
ynpasieHusi puckoMm. CocTaBieHHE KapThl PUCKOB. AHAINW3 3KOHOMUYECKOH A(P(PEKTUBHOCTH IMPOEKTA.
[IpuMeHeHHe METONOB IUCKOHTUPOBAHUS Ul OLIEHKH 3KOHOMHUYECKOH 3(PPEKTUBHOCTH NPOEKTA. YUeT
CTPAHOBBIX PUCKOB IPH OIICHKE WHBECTUIIMOHHBIX IMPOEKTOB. OIEHKa SKOHOMHYECKOW 3PPEKTUBHOCTH
CTpaxoBaHMs M caMoOCTpaxoBaHMs puckoB. duHaHCcHpoBaHHE pUCKAa U aHANIU3 3(PYEKTHUBHOCTH METOJOB
ynpasieHusi. MeToiika aHalu3a U pe3ysibTaThl aHanu3a 3 (HEeKTUBHOCTH CUCTEM YIIPABJICHUS PUCKAMH.
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Tema 6. Pacuersl oxmmaemoil 3¢ (eKTUBHOCTH HHBECTUIMH. VHBECTMIIMM M HHBECTHUIMOHHAS
JEeATeIbHOCTh. MHBECTULIMM: PKOHOMHYECKOE cojepkaHue U BHUAbl. CTpyKTypa WHBECTHLUNA. DaKTOpBHI,
OKAa3bIBAIOLINE BIMSHUE HAa WHBECTULMOHHYIO AEATEIBHOCTh. TeopeTHueckne OCHOBBI MHBECTULIMOHHOTO
aHanuza. llenp u 3amaun MHBECTULMOHHOTO aHanu3a. OOBEKTHl U CyOBEKThl MHBECTUIIMOHHOTO aHAIIM3a.
Nudpopmanmnonnas 6a3a WHBECTUIMOHHOTO aHanu3a. KoOMIBIOTEpHBIE TEXHOJIOTMH B HHBECTHIIMOHHOM
aHayM3e. YKpYINHEHHas OLEHKAa yCTOMYMBOCTH Jii €ro y4acTHUKOB. Pacuer rpanuil 06e3yObITOYHOCTH U
apdexTuBHOCTH. OlLIEHKAa YCTOHYMBOCTU IyTeM BapbUpOBaHUS ero mnapameTpoB. OneHka 3QQPeKTHBHOCTH
OPUHITUS PEIICHUS B YCIOBUSX HEONPEIEICHHOCTH. BeposTHOCTHas (CTOXacTUKa), CYyObEKTHUBHBIC
BEPOATHOCTH U HX HCIOJB30BaHUE INPHU OLEHKEe 3(PPEKTUBHOCTH M HHTEPBaJbHAS HEOIPE/IEICHHOCTD.
®opmyna ['ypBuna. MeTobl 1 HHCTPYMEHTBI YIIPaBJICHUS PECYPCAMU.

Pazoen 3. Ynpasnenue puckom

Tema 1. Onmumusayus u payuoHaIbHulll NOOX00 8 YNPAGIeHUU PUCKOM. 3aJladyd ONTUMU3ALUU U
oOlIye NPUHIUIBl YNPABICHUECKUX pEIIeHU. YYeT BIOXKEHHH COOCTBEHHBIX pecypcoB. MeTosl
QIbTEPHATUBHBIX PEIICHUH, albTePHATUBHBIX W3JIEPKEK, €AWNHOBPEMEHHbBIE M TEKYIIHE albTCPHATHBHBIC
U3JIEPKKHU. ANbTEPHATHBHAS CTOMMOCTh pecypca. AJbTepHATHUBHBIC H3ACPKKU B YCIOBHSIX PUCKA U JIp.
[Toka3zaTtenu, omeHWBaeMble NMpH pacyere APPEKTUBHOCTH NpHHATUS pemeHuid. CocTaBieHune peectpa
MPUYMHHO-CJIEICTBEHHBIX CBsA3eH MposiBieHHs] puckoB. KommuecTBeHHas oleHka puckoB. [IpodunbHbie
pucku. OCHOBHBIE HANPABJICHUS HEUTPATU3AIMH PUCKOB PO(PECCHOHATBHOMN IESTETHHOCTH.

Tema 8. Obwue u HempaouyuoHusvie NOOX00bl K OYeHKe UHHOBAYUOHHBIX puckos. COBpEeMEHHas U
Oyaymiass CTOMMOCTH JIEHE)KHOTO TII0TOKA. TeOopeTHYecKue OCHOBBI JUCKOHTHPOBAHUS B YCIOBHUSX
HeomnpeaeneHHOoCcTH. OCOOCHHOCTH OIICHKM PHUCKAa MHBECTHIMIA B YCIOBHSIX COBPEMEHHOW POCCHICKOM
9KOHOMHKH. OrieHka (pUHAHCOBOH peain3yeMOCTH YIPaBIEHUYECKUX PEHICeHUH U d(PPEKTUBHOCTH yIacTHUs B
HEM aKIMOHEPHOro KamuTtaja. PaznmuuHble acmekThl BiusHHUS (akTopa BpeMeHu. IlocrmemoBarenbHOCTD
NPOSIBIICHUSI PUCKOB. MHCTPYMEHTBI OIICHKH KOMMEpPYECKOH TNPUBIEKATEIBHOCTH WHBECTUIIMOHHOTO
POeKTa, KOMMepIHaTNu3allii HHHOBALIUH, crielu(rKa HaydHOT0, ”HHOBAIIMOHHOTO MPEIPUHIMATEIbCTBA.
OO0mme moaxoapl K oneHke 3(PQPEeKTHBHOCTH METONIOB YIPABICHUS PUCKOM. DKOHOMHUYECKHE KPUTEPHH
OLIEHKU A(PPEKTUBHOCTH yrmpaBieHus puckoM. CocTaBieHHME KapThl PUCKOB. AHAJIN3 IKOHOMHUYECKOU
3¢ (GEeKTUBHOCTH YIPaBICHUECKNX PEUICHUH Ha MPUMEPE HHBECTHIIMOHHOTO MPOoeKTa. [[puMeHenne MeTo/10B
JVCKOHTHUPOBAHUS Il OLEHKH SKOHOMHMYECKON 3(PPEKTUBHOCTH MPOEKTa. YUET CTPAHOBBIX PUCKOB IPH
OLICHKE WHBECTHIIMOHHBIX TPOEKTOB. OIeHKa HSKOHOMHYECKOW JPPEKTHBHOCTH CTPAXOBAaHHUA W
camMocTpaxoBaHMsl pHcKoB. (DuHaHCHpOBaHME pHUCKAa M aHAIU3 HPPEKTUBHOCTH METOAOB YIpaBIICHUS.
Metoauka u pe3ynbTaThl aHaau3a () (HEKTUBHOCTH CUCTEMBI YIIPABJICHUS PUCKAMHU.

Tema 9. Pacuem noxazamenei 3gpgexmusnocmu uneecmuyuonHo2o npoekma. llpenBaputenbHas
aHAJTUTHYECKAsl OIEHKAa IPOEKTa. YTPOUICHHbIH TpuMmep OmneHkH d3(pdexTuBHOCTH U  (PHUHAHCOBOM
peanu3yeMoctu npoekTa. OObluHas MeToauKa. YTouHeHHass meronuka. Onpenenenune YJI/1. Onpenenenue
BUJI. Onpenenenre cpoka OKymaeMOCTH OT Hadama mpoekTa. Omnpeaenenrne (UHAHCOBOW peaTn3yeMOCTH
npoektTa W A(PPEKTUBHOCTH aKUMOHEpPHOTO KamuTana. McxomHele naHHble. Makpo- M MHKpO-
SKOHOMHYECKOE OKpYKeHHEe. MHCTPpYMEHTHI IeNenojiaranisi B cucteMe puckoB. OCHOBHBIE CBeIEHUS 00
OTIEpALIMOHHON AeaTenbHOCTH. VIHHOBAalMOHHAS W MHBECTHIIMOHHAS JIEATENbHOCTh. METOM0IOTUsl OLIeHKH
PUCKOB HAy4YHOH W TPOPECCHOHATBHOU NESTETHLHOCTH B YCIOBHSIX HEOINpENeNeHHOCTH. PacueT pHCKOB.
PesynbraThl pacdyeroB. OLeHKa U aHaIM3 SKOHOMUYECKOH A(PQPEKTHUBHOCTH, YCIOBUS U IOCIEICTBUS
NPUHUMAEMBIX  OpPTaHWU3alMOHHBIX, DJKOHOMHUYECKHX ¥  YIPaBICHUECKUX pEIIeHHH B  00JacTH
npodecCHOHATBLHOMN 1eATeIbHOCTH.

4. O0beM y4eOHOH JUCHHIJIMHBI

. B 3ayerHBIX B akanem.
Bunasl yueOHOI paboThI

eIMHUIIAX Jacax
OO0masi TpyA0eMKOCTb JMCHMILIMHBI 10 Y4eOHOMY IIAHY 2 72
KonTakTHas padoTa — ayIMTOPHBbIE 3aHATHS 0,94 34
[Tpaktnueckue 3ausatus (113) 0,94 34
CamocrositesibHas padora (CP): 105 37,8
KoHTakTHas camocTosTenpHas paboTa — —
CaMocCTOsATEIbHOE N3YUEHHE PA3EJIOB AUCLIUIIINHBI 1,05 37,8
3auem: 0,006 0,2

22




IIpoodondxcenue madbauywsi

KoHTakTHas paboTa — MPOMEKYTOUHASI aTTECTAIIHS 0,006 \ 0,2
Buj koHTpOIS: 3auer
Brgs! yacOHOR paboTs! B 3ayeTHBIX B actponom.
eIMHUIIAX Jacax
O01as TPYA10eMKOCTh JUCHUILIHHBI 110 Y4€0HOMY IIaHYy 2 54
KonTakTHas pa6oTa — ayIMTOPHbIE 3aHATHS . 0,94 25,5
ITpaktrueckue 3ansatus (113) 0,94 25,5
CamocrositesibHas padora (CP): 105 28,35
KoHTtakTHas camocTosiTeNbHas paboTa — —
CaMOCTOsATEIHbHOE N3YUCHHE PA3CIIOB JUCIHUILIINHBI 1,05 28,35
3auem: 0,006 0,15
KoHTakTHas paboTa — MPOMEKYTOYHAsI AaTTECTAIIHS 0,006 0,15
Buna kouTpoJs: 3auer

4.4.2. JucuMNJIMHbI BADUATHUBHOM YacTH (00513aTe/IbHbIE JUCHMIIJIMHBI)
«YnpasJjenune npoekrammn» (51.B.01)

1. Heab (ucHUNIMHBI — TTOJYYEHUE CUCTEMbI HAyYHBIX 3HAHUW B 00JIACTU COBPEMEHHBIX MPOOJIEM
HayKH, TEXHUKHU M TEXHOJOTHH, C MPUMEHEHHUEM METO/I0JIOTUH KOMIUIEKCHOW OLEHKH U aHaJIM3a OCHOBHBIX
PUCKOB IIpU BHEJIPEHUM HWHHOBAIIMOHHBIX TEXHOJIOTMH B CHUCTEME HALMOHAIBHON 5SKOHOMHMKU C
UCIIO0JIb30BAaHUEM HUHCTPYMEHTOB 3((EKTUBHOIO YIIPABICHHUS.

2. B pe3yabraTe H3yYeHUsl AUCHMILIMHBI OOyYaIOUIWICS MO NporpaMMe MAarucTpaTyphbl
HOJIKEH:

Obaaoams  caepyroummu  oOmekynbTypHbiMu  (OK), oOmenpodeccuonansusiMu  (OIIK) nu
npodeccuonanbHbME (ITK) koMneTeHnusaMu:

- CIIOCOOHOCTBIO K a0CTPaKTHOMY MBINIICHUIO, aHanu3y, cuate3y (OK-1);

- TOTOBHOCTBIO JEWCTBOBAaTh B HECTAHAAPTHBIX CHUTYyalUsX, HECTH COLMUAIBHYIO MU ITHYECKYIO
OTBETCTBEHHOCTH 3a npuHsThie perrenus (OK-2);

- TOTOBHOCTBIO K CaMOPa3BUTHIO, CaMOpeaTu3aliy, HCIOIb30BAHUIO TBOpUECKOro noreHuana (OK-
3);

- CHOCOOHOCTBIO COBEpPIICHCTBOBaTh M pa3BUBAaTh CBOM WMHTEIUIEKTyalbHBIH M OOIIEKYJIbTYpPHBIH
YpOBEHb, INOJyyaTh 3HAaHHUA B OO0JACTH COBPEMEHHBIX MpOOJIEM HayKH, TEXHUKM W TEXHOJIOTHUH,
T'YMaHUTapHBIX, COLUAIBHBIX U SKOHOMUYecKuX Hayk (OK-4);

- CIIOCOOHOCTBIO K MPO(ECCHOHAIBHOMY POCTY, K CAMOCTOSITEIbHOMY OOYYE€HHIO HOBBIM METO/aM
UCCIIEIOBaHMs, K U3MEHEHHIO HAyYHOTO M HayYHO-TIPOM3BOJICTBEHHOTO Npoduist cBoeil mpodeccuoHanbHoOM
nesrenbaocTH (OK-5);

- CIIOCOOHOCTBIO B YCTHOM M MHCbMEHHON pedH CBOOOJHO IMOJIb30BaThCS PYCCKUM M MHOCTPAHHBIM
SI3BIKAMU KaK cpecTBOM jenoBoro oomenus (OK-6);

- CIIOCOOHOCTBIO Ha MPAKTHKE MCIIOJIb30BaTh YMEHUS M HABBIKM B OPraHU3alMU UCCIIEI0BATEIbCKUX
U MPOCKTHBIX paboT, B yrnpaBieHnu koswiektusoM (OK-7);

- CHOCOOHOCTBIO HAaXOJUTh TBOPYECKHE pEIIEHUS COLMAIbHBIX M MPO(ecCHOHAIBHBIX 3ajad,
TOTOBHOCTBIO K MPUHATHIO HecTaHAapTHBIX perrenuit (OK-8);

- COCOOHOCTBIO C MOMOIIBIO HH(OPMAIIMOHHBIX TEXHOJOTHH K CAaMOCTOSTEILHOMY MPHOOPETEHUIO
U HUCNOJIb30BAaHUIO B NPAKTHUYECKOW NEATEIbHOCTH HOBBIX 3HAHUN M YMEHH, B TOM 4Yucie B OOIacTsIX
3HaHMI, HEOCPEACTBECHHO HE CBs3aHHBIX cO cepoit nesrensHocTH (OK-9)

- TOTOBHOCTBIO K KOMMYHHUKAaIlUM B YCTHOM M NMHCBMEHHOH (POpMax Ha pPyCCKOM M MHOCTPAHHOM
sI3BIKaX JIUIs peleHus 3a1a4 npogpeccuonansHoi nesrenbaoctu (OI1K-1);

- TOTOBHOCTBIO DPYKOBOJHUTH KOJUIEKTUBOM B cdepe cBoed NpoecCHOHAIBbHOW JesTeIbHOCTH,
TOJIPAaHTHO BOCHPUHHUMAs COIMANIbHBIC, STHUYECKHE, KOH(eCcCHOHAIbHBIE U KyJIbTypHbIe pazauuus (OITK-

2);
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- TOTOBHOCTBIO K PpEHICHUIO MPO(ECCHOHANBHBIX MPOU3BOJACTBEHHBIX 3a4ad - KOHTPOIIIO
TEXHOJOTMYECKOro Mpolecca, pa3padoTKe HOPM BBIPAOOTKH, TEXHOJOTMYECKMX HOPMATHBOB Ha pacxoj
MaTepHajioB, 3aroTOBOK, TOIUIMBA M D3JEKTPOIHEPTHH, K BBIOOPY 0OOpYNOBaHHMA M TEXHOJIOTHYECKOU
ocuactku (ITK-4);

- TOTOBHOCTBIO K COBEPIICHCTBOBAHHMIO TEXHOJIOIMYECKOTO MpoLecca - pa3padoTKe MEPONPUATHIT TIO
KOMIUIEKCHOMY HCIIOJIBb30BAHHUIO CBIPhS, MO 3aMeHe Ae(QUIMTHBIX MaTepuaioB W H3BICKAHUIO CIOCOOOB
YTUIM3AIMA OTXOJOB MPOM3BOJCTBA, K MCCIEJOBAHUIO NPHUYUH Opaka B TNPOU3BOJCTBE M pazpaboTke
IPEUIOKEHHH 0 ero mpeaynpexacHuio u ycrpanenuio (ITK-5);

- COCOOHOCTBIO K OLIEHKE SKOHOMHYECKON 3(()EKTUBHOCTH TEXHOJOTHYECKHUX IMPOLIECCOB, OLIEHKE
WHHOBALIMOHHO-TEXHOJIOTHYECKUX PHCKOB ITPU BHEApeHHH HOBBIX TexHoorui (I[1K-6);

- CIIOCOOHOCTHIO OIEHUBATh 3(PPEKTUBHOCTH HOBBIX TEXHOJOTUH M BHEIPSATH MUX B IMPOH3BOJICTBO
(TIK-7).

3namo:

- SKOHOMMYECKYIO CYIIHOCTb U COJIEP’KaHUE YIIPaBICHUSI HHHOBAMOHHBIMU IIPOEKTaMH;

- COBPEMEHHbIE HHCTPYMEHTBI U METO/IbI YIIPABIICHUSI MHHOBAIIMOHHBIMU MTPOEKTAMU;

- CYIIHOCTb W IOHSTHE I€HEpajIbHOW LENM MPOEKTa, CTPATErny MPOEKTa, peaau3aluu CTPaTeruu,
pe3yNbTaTOB MPOEKTa, YMHPaBISEMBIX MMapaMeTPOB IPOEKTa, OPraHU3AIMOHHBIX CTPYKTYp YIpaBICHUS
IIPOEKTAMHU.

Ymemn:

- pa3pabaTbIBaTh OPraHU3aMOHHYIO CTPYKTYPY YIIPaBIICHHsI HHHOBAIIMOHHBIM MTPOEKTOM;

- aHaJIM3UPOBATH MPOLECC YIIPABIICHUS HHHOBAIIMOHHBIM ITPOEKTOM MAaTEeMaTUYECKUMU METOJaMHU.

Braoemy:

- METO/IaMH{ aHAJIW3a BHYTPEHHEW U BHEIIHEW Cpellbl HHHOBALIMOHHOTO MTPOEKTa;

- IPAaKTUYECKUMU HABBIKAMU PEATM3alli UHHOBALIMOHHBIX MPOEKTOB.

3. Kpatkoe cofep:kanue AU CUHIIUHBI

Pa3zoen 1. Ocnoeuvie nonsimus ynpasnenusi npoekmamu. L{ens u cmpamezus npoexma

BBenenne. 3agauu u copepxkaHue Kypca « YIpaBiIeHUE POCKTaMmI».

1.1. Pe3ynbTat npoekra. YpasisieMble TapaMeTphl IPOEKTA.

VYmopasngemble mapameTpbl InpoekTa. OkpykeHHe MpoekToB. CTpyKTypuzauuss NpoeKToB. MeTronbl
ynpasneHus. IlogcucreMbl ympaBiieHUss TPOEKTOM MpoekTamu. OpraHu3alMoHHbIE CTPYKTYphI ((OpMbI)
yIOpaBIEHUS MPOEKTaMH. ba30Bble DJIEMEHTHI YNPABICHUS MPOEKTOM. METON0JIoTHs  YIpaBJIEHUS
MHHOBAIIMOHHBIM TpoeKToM. a3pl M 3Tanbl MHHOBALMOHHOIO MpoeKTa. JKM3HEHHBI LMK MpOEKTa.
JIMHeWHO-IIMKINYEeCKUI XapakTep Ipolecca yHpaBieHus MpoekToM. KoHTypsl oOpaTHOW CBs3M B
YCTOMYMBOCTH M YIPABIAEMOCTH HHHOBalMsIMH. CUTYallMOHHBIM aHaIM3 XU3HEHHOTO IMKJIA MPOEKTa.
CTpyKTypHOE MOJENMPOBAHHME U JIOTMKOCTPYKTYpHBIH moAaxod. COBpEMEHHbIE MHCTPYMEHTBI U METOJBI
yIOpaBieHUs] UHHOBALMOHHBIMU MpoekTaMu. CTpyKTypa NMPOEKTHOTO ILIMKJIA, OCHOBHBIE CMBICIOBBIE (Da3bl
(MpeIbIHBECTUIIMOHHASA, MHBECTUIIMOHHAs, SKCIUTyaTaruoHHas). CyIIHOCTh Mpolecca CTPYKTYpH3aluu
IPOEKTa; 6a30BbIE AIIEMEHTHI YIIPABIECHUS IPOEKTOM.

1.2. OCHOBBI CTPYKTYPHOI'O MOJIEIMPOBAHUS B YIIPABJIECHUN IPOEKTAMHU.

OCHOBBI CTPYKTYpHOTO MOJEIHUPOBAHMS B YIPABJICHWU NpOeKTaMu. MareMaTH4ecKHe METO/bl aHalln3a
npoliecca yHpaBleHHWs WHHOBAIMOHHBIMU TpoekTamMu. Kputepuu kiaccuuKaluu S5TanoB M CTaIui
WHHOBAIIMOHHOTO TpoekTa. Pa3paboTka koHmenmuu mpoekta. dopmupoBaHue Iene W 3amad MPOEKTa.
AHanu3 BHyTpeHHE! U BHEIIHEN cpeibl poekTa. MneHTudukanus MHHOBAIIMOHHBIX PUCKOB.

Pa3zoen 2. @ynkyuu u noocucmemvl ynpasieHus npoekmo.

2.1. Yupasnenue conepKaHUEM ITPOEKTA.

VYrpaBneHue MNpPOAOJKATEIIBHOCTRIO MPOEKTA. YIPABICHUE CTOMMOCTBIO TpoekTa. OCHOBHBIE
IPUHLIMIIBI YIPaBIEHUS CTOMMOCTBIO IIpoeKkTa. bromkernpoanne npoekra. KOHTpoiIb CTOMMOCTH MPOEKTA.
OuHaHcupoBaHHEe MPOEKTOB. (OCHOBHBIE HMCTOYHMKM WHBECTUPOBAHUSA HWHHOBAIIMOHHBIX IPOEKTOB.
Knaccudukanus coOCTBEHHBIX HCTOUHMKOB (PMHAHCHPOBAHMSI MHHOBAIIMOHHBIX NMPOeKToB. Kiaccudukarms
3aeMHBIX cpeacTB. [IpuBIeUeHHbIE CpeIcTBa.

2.2. VnHOBauuoHHBIE Nporpammsbl. MHHOBalMOHHBIE mporpammbl. lloHsATue U omnpexnencHue
MHHOBAIIMOHHOM MNpOrpaMMbl Kak 00bekTa ympaBieHHs. ['ocyaapcTBEHHbIE WHHOBALIMOHHBIE MPOEKTHI.
Bungelr m kiaccel mporpamMMm. MeToabl MyJNBTUIPOCKTHOTO YIPABICHUS M KPUTEpUH (POPMHUPOBAHUS
MOCIIE0BATEIHHOCTH NMPOEKTOB. CHUCTEMHBIE NMPUHLUIBI CTPYKTYPUPOBAHUS NMPOrpaMM M METalpOEKTOB
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Onenka 3¢ (GEeKTUBHOCTH WHHOBALMOHHBIX MPOEKTOB. D(PPEKTUBHOCTH WHHOBALMOHHBIX IPOEKTOB.
bromkernas 3¢ dexTuBHOCTS. PernoHanpHas um HapogHOXO3sicTBeHHAs 3¢ dekTuBHOCTh. KoMMepueckas
3P PEKTUBHOCTh. DKOHOMHYECKHH, COIUAIBHBIA, HKOJOTHYECKUH W HAYyYHO-TEXHUYECKUH 3P EKThI
MHHOBALIMOHHBIX IPOEKTOB.

4. O0beM y4eOHOH JUCHHILINHBI

o B 3auerHBIX B akanewm.
Bunast yueOHOI paboThI
SIMHUIIAX gacax
O01as TPYA10eMKOCTh JUCHUIIHHBI 110 Y4e0HOMY TUIaHY 2 72
KonTakTHas padoTa — ay1IMTOPHbIE 3aAHATHS: 0,94 34
ITpaktrueckue 3ausatus (113) 0,94 34
Camocrositesibnas padora (CP): 1,04 37,6
KoHTakTHasi caMmocTosiTelibHas paboTa — —
CaMoCTOsTEeIbHOE H3YUYCHHE PA3/IeIOB JUCITUILIHHBI 1,04 37,6
3auem c oyenkoi. 0,011 0,4
KoHTakTHas paboTa — MPOMEKYTOYHAS aTTECTAIIHS 0,011 0,4
3auver
Buna xoHTpoJIs: .
C OLIEHKOM
N B 3auerHbIX B actpoHomMm.
Bunel yueOHO# paboThI
SIMHHIIAX gacax
Oo6masi Tpy10eMKOCTh TUCIHHIIJIMHBI 10 Y4eOHOMY MJIAHY 2 54
KonTrakTHasi paboTa — ayuTOPHbBIE 3aHATHSI: 0,94 25,5
[Tpaktuyeckue 3ansatus (I13) 1,04 25,5
CamocrositesibHas padora (CP): — 28,2
KonTtakTHas camocTosiTeNibHas paboTa 1,04 —
CamocTosITeIbHOE N3YUEHHUE Pa3/iesiOB JUCIUILINHBI 0,011 28,2
3auem c oyenkoi. 0,011 0,3
KonTakTHas paboTa — MpOMEeKyTOUHAS aTTECTAIHS 2 0,3
3auer
Bupa xonTpoJis: .
C OLIEHKOH

AHHOTanus padoyeil NPorpaMMbl AN CUMILIMHBI
«®u3nka u pusnyeckasi xumus noaumepon» (51.B.02)

1. Heap aucuumIMHbl — (HOpMUpPOBaHHE Yy OOy4YaOLIMXCS YIIyOJIEHHBIX 3HaHMM B o00jacTu
du3ndeckoil XuMHH W (U3WKHA TOJUMEPHBIX MAaTEPUAIOB; HCIIOJNB30BAHUE TIOTYYCHHBIX 3HAHWHA JUIS
pa3pabOTKU MPOMBIIIJICHHBIX TEXHOJIOTMH MOTYUYSHHS MOJUMEPHBIX MAaTEePUANIOB; TOJTYUYEeHHUE MPAKTHUYECKUX
HaBBIKOB OILIEHKHU M MTPOTHO3WPOBAHMS CBOIICTB MaTEPHAIIOB.

2. B pe3yabraTe H3yYeHHsl AUCHMILIMHBI OOydaluMiics MO MNporpaMMe MAarucTpaTyphbl
JMOJIZKEH

Obnaoams  cnenyroumu — obmenpodeccuonansubiMu  (OITK) u  npodeccuonansapivu  (I1K)
KOMITETEHITHSIMU:

— TOTOBHOCTBIO K MCIIOJIb30BaHMIO METOJOB MaTeMaTHYECKOro MOJEIMPOBAHUS MAaTEepHUaJoB M
TEXHOJIOTUYECKUX MPOIIECCOB, K TEOPETUIECKOMY aHAIIN3Y M SKCIIEPUMEHTAIBHOMN MPOBEPKE TEOPETUIECKUX
runote3 (OI1K-4);

- CIIOCOOHOCTBIO OpPTaHW30BaTh CAMOCTOSITEIHHYIO M KOJUIGKTHBHYIO HAYYHO-HCCIIEI0BATEIbCKYIO
pa6ory (I1K-2);

- TOTOBHOCTBIO K TIOMCKY, 00paOOTKe, aHamM3y M CHUCTEMAaTH3allMM HAay4YHO-TEXHHYECKOU
UH(pOpMAIINH 110 TEME MCCIICI0BaHMUs, BHIOOPY METOIUK | cpeAcTB pemenus 3aaaun ([1K-3);

3namo:

- OCHOBHBIE OCOOCHHOCTH MOBEJICHHSI TOJTUMEPOB IMPH MepepadoTKe U IKCILTyaTalluu;

- 0COOCHHOCTH BIIMSIHUS PA3IHYHBIX (PAKTOPOB HA TIOBEJCHHUE TIOJIMMEPOB;

Ymemn:

- OIICHUBATh BIIMSHHUE PA3IMIHBIX (PAaKTOPOB HA (PH3UKO-XMMUYCCKHE CBOWCTBA ITOJIMMEPOB;
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- OLICHUBATh CBOWCTBA IIOJUMEPOB;

Bnadems:

- METOJIaMU BO3ACHUCTBUS CBOMCTBA MOJUMEPOB MPH MOIU(DUKAIINH U TIepepaboTKe;

- QHAJIM30M BIIMSIHUS Pa3InYHbIX (PAaKTOPOB HA TEXHOJIOIMYECKHE CBOWCTBA IOJIMMEPOB.

3. KpaTkoe coep:kanue A1 CUHNIUHBI

Pazoen 1. Quzuueckue cocmosuusi noaumepos.

@a3oBble U (U3NYECKHE COCTOSHUS aMOPQHBIX MmoaumepoB. CTekI000pa3HOE COCTOSHUE M €ro
ocobenHocTH. [loHsATHE O TeMIepaType CTEKJIOBAHUS U TEMIIEPAType XPYIIKOCTH; BIMSIHUE CTPOEHUS LIEIU U
MOJIEKYJISIPHOM Macchl Ha TeMuepaTypy IepexoioB. BbIHyxaeHHas BBICOKO3JIAaCTUYHOCTb. OCOOEHHOCTH
ne(OpPMALMOHHBIX CBOWCTB MOJMMEPOB B CTEKIO00pa3HOM COCTOSHUH. CTPYKTYpHOE M MEXaHHYECKOe
CTEeKJIOBaHME. MeTo/1bl U TPUOOPHI U1 OLIEHKU TEMIIEPATyp CTEKJIOBAHUS U XPYIKOCTH.

Bbicoko3nacTueckoe COCTOSSHUE U €ro  0ocoOeHHOCTU. PaBHOBecHass BBICOKO3JacTHUECKas
negopmanus. Kunernka BbICOKOIaCTHUECKON AepOpMalini; KHHETHYECKas TEOPUs BEICOKOJIACTUYHOCTH.

[ToBeneHne MOTMMEPOB MPH 3HAKOIIEPEMEHHOM HArpy>KeHUH; Yroji cIBUra (a3 M ero 3aBHCUMOCTh
OT 4YacTOThl M TemImepaTypbel. MeXaHWYecKuil THUCTEpe3uC, JUCCHNaTHBHbIE mOoTepu. (OCHOBHBIE
3aKOHOMEPHOCTH pejaKcauu 1eopMalui U HapsKEHUsL.

Bs3koTekyuee cCOCTOSSHME M €ro OCOOCHHOCTH. BS3KOCTh MONIMMEpOB, €€ 3aBUCUMOCTb OT
MOJIEKYJISIPHON Macchl, TEMIIEpaTypbl U JaBiIeHUsA. AHOMalbHOE MOBEJCHUE PACILJIABOB IOJIMMEPOB U €ro
npupona. Ilonstue o xKpuBbIX TeuyeHus. OddexkTuBHas BA3KOCTh, HauOOJbIIAs W HAaUMEHbLIAS
HBIOTOHOBCKAsl BA3KOCTU. DJacTUYHbIE CBOMCTBA PacCIlIaBOB M KOHIIEHTPUPOBAHHBIX PACTBOPOB MOJIMMEPOB,
UX MPOSBJICHUA. « XUMHUYECKOE» T€YEHUE MOJIMMEPOB. MeToibl U NpUOOpPHI AJIsl OIpeesieHHs] TeMIepaTyp
pa3MArdeHust, TEKy4eCTy U IJIaBJICHUS.

Kpucrannuueckoe coctosiHue B noaumepax. OcoOEHHOCTH MPOLECCOB KPUCTAJUIM3ALUHU OJIMMEPOB,
ypaBHeHue ABpamu-KonmMoroposa. BropuuHas kpuctammn3zanus. 3aBUCUMOCTb CBOWCTB KPUCTANIMYECKUX
MIOJIMMEPOB OT MOJIEKYJISIPHOM MAaccChl, TEMIEPATYpPBI, MPOJOLKUTEIBHOCTH HArpPEBaHMsI, TEPMUYECKOU H
MEXaHUYECKOM TMpeapIcTopuu oOpasua. MexaHMYecKHe CBOMCTBa IMOJMMEPOB B KPUCTAIIMYECKOM
COCTOSIHUM; MEXaHU3M 00pa3oBaHus meHku. CBA3b HAJIMOJIEKYIIPHOM CTPYKTYpBI CO CBOWCTBAMH.

KuakokpucTauinyecKkoe COCTOSTHUE MOJMMEPOB M €ro 0co0eHHOCTH. JIMOTpoIiHae U TEPMOTPOIIHbIE
XKK-nonumepsl. OCOOEHHOCTH TEPMOJMHAMUKH SKUAKOKPUCTANIMYECKOTO COCTOSHUS. BUIBI CTPYKTYp B
KK-nonumepax. VYcnoBus o0pa3oBaHHsS W BHUIBI IOJMMEPOB, JUISI KOTOPBIX OHO peanusyercs. Ilytu
IIPAKTUYECKOTO UCIIOJIb30BaHUS.

OpueHTanus NoJIMMepPOB U €€ BUAbl. MexaHu3M OpHEeHTaluu MOJIMMEPOB, BIUSHUE THOKOCTH 1IETH,
TeMIIepaTyphbl, yclIoBUi opueHTanuu. O1ieHKa CTaOMIbHOCTH OPUEHTUPOBAHHOTO COCTOSIHUS Y aMOP(HBIX U
KPUCTAJIIMYECKHUX MOJIMMEPOB. SIBI€HNS OpUEHTAIMH B Ipoleccax nepepaboTKy MOJIMMEPOB; OJHOOCHAS U
JByXOCHasl OpHUEHTauus. BHyTpeHHHME HanpsyKeHUsS B OPHEHTUPOBAHHBIX CHCTEMax. MexaHWuYecKue
CBOICTBa OPUEHTHUPOBAHHBIX MOJIMMEPOB U MPUHIIUIIBI TOTYYEHHS BBICOKOTIPOUHBIX IJIEHOK U BOJIOKOH.

Pa3zoen 2. Pacmsopwi noaumepos.

OcHOBHbBIE CBOWCTBa PacTBOPOB IOJUMEPOB UX CXOJCTBO WU OTIMYUS OT KOJUIOMIHBIX PACTBOPOB.
TepmoaunaMuka HaOyxaHus U pacTBopeHus. HaGyxaHue Kak METOJ OLIEHKU I'yCTOTHI ceTkH. Koiouansle
CUCTEMBI Ha OCHOBE MOJIMMEpPOB. PacTBOpHI OJUMEPOB B IIpolieccax NepepadoTKU.

Paz0aBiieHHbIE PACTBOPHI MOJUMEPOB, OCOOCHHOCTU UX TEUYEHHUs. MeToIbl OmMpeAeseHus CpeaHei
MOJIEKYJISIPHOI Macchl B pacTBOpax MOJIMMEPOB; BUIbI CPETHUX MOJIEKYJISIPHBIX MAacC M UX COIOCTaBIIEHUE,
a TaKXKe METO/bl ero ucciefoBaHus. MoekynspHo-MaccoBoe pacnpeaenenue. uddepeHumansuas u
UHTETpalIbHas KpUBBIE.

[TnacTuduxanms noauMepoB, BUAbI IulacTuGUKanuu. BiausHue miactudukaTopoB Ha MEXaHUYECKUe
CBOMCTBA, TEMIIEpATypbl CTEKJIOBAaHMS, TeKydecTH M Xpynkoctd. [IpaBwio XKypkosa, mpasuno Kapruna-
Masuackoro. COBMECTUMOCTH MOJUMEpa U TUIACTH(PHUKATOpa, METObI €€ OLIEHKU. /lnarpaMMbl COCTOSIHUSI.
OcobeHHOCTH TMUIACTHU(PUKALUMU TOJIMMEPOB PAa3IMYHOIO CTPOEHUS; CTPYKTYpHas M MOJIEKYJIIpHas
rtactudukarms.

[TnacTudukanys MNONUMEPOB OJUTOMEPHBIMH U MOJUMEPHBIMU IUTacTUGUKATOpaMu. DU3HKO-
XUMHUYECKHE OCHOBHI MOJ00pa MiIacTu(GPUKATOPOB.

[Tonumep-nonumepHble cuCTeMbl, UX Kiaccupukanus. COBMECTUMOCTh MOJIMMEPOB, €€ BUABI U
MmeTonbl oneHku. CTpyKTypa cMecell M ee BIMsAHUE Ha cBoicTBa. CMecH Kak MHOTO(a3Hble CHCTEMBI, UX
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KOJJIOMJHO-XUMHUYECKUI aHanu3. Ponb mepexomHbix cinoeB U (opMupoBaHHE CBOHCTB cMeceil H
KOMITO3UIIMOHHBIX MaTEPHUAIIOB.

Paszoen 3. Qusuyeckue ceolicmea noiumepos.

OcoOeHHOCTH  MEXaHMYECKUX  CBOMCTB  IMOJMMEpPOB, OOYCIOBIIEHHBIE HUX  CTPOCHHEM.
XapaKkTepUCTUKU IIPOYHOCTH; BIUSHHUE CKOPOCTH HAarpy:KeHUs U Temieparypbl. Teopuu IpOYHOCTH
noauMepoB. BrusHue BHEHUX (PAKTOPOB Ha mMpollecc pa3pylIeHUs MOJUMepoB. TeopeTuueckas u
TEXHMUYECKass MPOYHOCTb. CBsI3b MPOYHOCTU C XUMUYECKUM CTPOEHUEM U HAIMOJIEKYJSIPHOM CTPYKTYpOM.
JlonroBpeMeHHast U ycTalocTHas MPOYHOCTh. OCOOEHHOCTH M 3aKOHOMEPHOCTU Pa3pyIICHUS MOJIMMEPOB B
Pa3IMYHBIX COCTOSHUSIX.

DneKkTpuueckue cBOHCTBa MOJUMEpoB. llomumepbl Kak AMAIEKTPUKU. DJIEKTPUYECKas IPOYHOCTb.
TaHreHc yria QUAJIEKTPUYECKUX INOTEPb, IUAIEKTPUYECKas MPOHULAEMOCTb U JAPYTHE OUICKTPUUECKHE
XapakTepucTuki. OCOOCHHOCTH AMAIEKTPUUECKUX MOTEPh B MOJUMEpaX, X YaCTOTHBIC U TeMIEpaTypHbIE
3aBUCUMOCTH. BbicokouacToTHBI  pa3zorpeB. IlomumepHble 2IeKTpeThl U HX  OCOOCHHOCTH.
DNEKTPOIPOBOAIINE TOJIUMEPHbIE MaTEpUAIIbI.

Temnodusznyeckue CBOICTBA MOIUMEPOB — TEIUIOEMKOCTh, TEIJIO- M TEMIIEPaTypOIPOBOJHOCTb,
K03 PHUIMEHT JTMHEHHOTO pacCIIMPEeHUs. BIMsHIE XUMIUYECKOTO CTPOCHHUS, TEMIIEPATYPHI, T1aBJICHUS.

Paszoen 4. Bynkanuzayus kayyykos, omeepicoeHue oiucomepos.

Bynkanuzanus kayaykoB. OTBepkaeHue onuromepoB. [Juarpamma ['minxema. M3MeHeHne CBOMCTB
MaTepualoB MpPHU OTBEPKIACHUU U ByJKaHU3auuu. DakToOphl, BIMSIOLIME HA KUHETUKY OTBEPXKICHHUS.
Meroas! peryaupoBaHus INIOTHOCTH CETKN XMMUYECKUX CBsA3eH. IHTEepKanupoBaHHbIE IOJIMMEPHBIE CETKU.

4. O6beM yueOHOI TUCIUIIHHBI

o B 3aueTHBIX B akanewm.
Bunst yueOHOI paboThI

eIMHUIIAX qacax
O01mas Tpy10eMKOCTh JMCUUILIHHBI 10 Y4e0HOMY ILIAHY 3 108
KonTakTHas padoTa — ayIMTOPHbIE 3aHATHS: 1,42 o1
Jlexumm (Jlek) 0,48 17
[Tpaktuyeckue 3anstus (I13) 0,94 34
CamocrositesibHas padora (CP): 0,58 21
KonTakTHas camocTosiTenbHas padboTa — —
CamocTOosITeTbHOE H3YUCHHUE Pa3/IesIOB JUCITUTIIMHBI 0,58 21
IK3aMeH 1 36
KoHnTakTHas paboTa — MpoMeKyTOUHasl aTTeCTaIHs 1 0,4
[TonroroBka K 3K3aMEHY 35,6

Buja kouTpoJs: JK3aMeH
. B 3ayeTHBIX B actponom.
Bunel yueOHOI paboThI

eIMHUIIAX Jacax
Oo0mast TpyA0€MKOCTb JMCHMILIMHBI 110 Y4eOHOMY IJIAHY 3 81
KonTakTHas padoTa — ayIMTOPHbIE 3aHATHS: 1,42 38,25
Jlexumnm (Jlek) 0,48 12,75
[Tpaktuyeckue 3anstus (I13) 0,94 25,5
CamocrosiTesibHas pa6ora (CP): 0,58 15,75
KonTtakTHas caMmocTosiTenbHas paboTa — —
CaMOCTOSATEIbHOE U3YICHHE PA3/IC)IOB JTUCIHILINHBI 0,58 15,75
IK3aMeH 1 27
KoHTakTHas paboTa — MPOMEKYTOUHASI ATTECTAIIHS 1 0,3
[ToaroroBka K 3K3aMeHy 26,7

Bua koHTpoOJIS: JK3aMeH

AHHOTaNUsA padoyeil MPOrpaMMbl TUCUUIIMHBI
«XHuMHsI BBICOKOMOJIEKYJISIPHBIX coeqnnenniin» (b1.B.J1B.01.01)

1. Heap AuCUMIIMHBI — GOPMHUPOBAHUE Yy OOYUAIOMIMXCS YTIyOJEHHBIX 3HAHHH O COBPEMEHHBIX
TEXHOJIOTUSAX XUMUYIECKOW MOIU(HUKALINH TIOIUMEPOB M METOJaX PETYINPOBAHUS UX CTPYKTYPHI U CBOHCTB
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B TIpOIIecCe MepepadOTKH.

2. B pe3yabraTre u3y4eHHs AMCUMIUIMHBI O00y4yaloluiicssi MO0 MNporpaMMe MAarucTpaTrypbl
JOJIZKeH

Obnadams cnenyromumu npodeccuoHanbabiMe (I1K) komneTeHusaMu:

- CIIOCOOHOCTBIO OPTaHU30BBIBATH CAMOCTOSTENIFHYIO M KOJJICKTHBHYIO HAYYHO-HCCIEI0BATEIbCKYIO
paboTy, paspabarbiBaTh IUIAHBI W TMPOTPaMMbl IPOBEIEHUS HAYYHBIX HCCIEAOBAHUNW M TEXHUYECKUX
pa3paboToK, pa3pabarbiBaTh 3aaanus i ucnonautenei (I1K-1);

- TOTOBHOCTBIO K TIOMCKY, OOpaOOTKe, aHalu3y U CHUCTeMaTHU3allMi HAyYHO-TEXHUYECKOM
uH(OpMAIIHH 110 TeMEe HCCIIeI0BaHHMs, BHIOOPY METOIUK ¥ CpeAcTB pemenus 3aaaun ([1K-2);

- CIIOCOOHOCTBHIO HCIIOJIB30BATh COBPEMEHHBIE MPUOOPHI U METOJUKH, OPTaHU30BEIBATH TIPOBEICHHE
9KCIIEPUMEHTOB U MCIBITAHUH, IPOBOAUTH UX 00pabOTKY M aHATU3UPOBaTh UX pe3ysbrarsl (ITK-3).

3namy:

- COBPEMEHHBIE METO/bl IEPepaboTKU MOJUMEPOB U anmnapaTypHoe 0pOpMIICHHE ITHX IPOLECCOB;

- OCHOBHBIC METOJbI MOJIUGMUKANNHA TOTUMEPOB ISl 3P(HEKTHBHOTO PEryJIUPOBAaHUS MX CBOWCTB B
mpolecce nepepadoTKy;

- pOJIb U MECTO PA3IUYHBIX BBICOKOMOJCKYJSPHBIX COCIUHCHWN B W3TOTOBJICHHWH ILIACTMACC H
U3JIeNHA  KOHCTPYKIIMOHHOTO,  3JIEKTPOU3OJSIMOHHOTO,  AHTHUKOPPO3HOHHOTO,  OOIIETEXHHYECKOTO
HA3HAYCHUS;

- PEOJIOTUYECKNE CBOMCTBA OTUMEPOB;

- OCHOBHBIE METOJbl M KiIaccU(UKAIMIO CHOCOO0B MepepadOTKMU IIacTMacc B M3AENUS;
TEXHOJOTMYECKHE CBOMCTBA U XapaKTEPUCTUKU TOJTUMEPOB,;

- OCOOEHHOCTH TepepabdOTKH TEPMOILIACTOB M PEAKTOIUIACTOB, OOOPYIOBaHWE W OCHACTKY IS
W3TOTOBJICHUSI U3/1€TTUH;

- BIIMSIHAE UCXOJTHOTO COCTOSIHUSI TIOJIMMEPOB U OJIMTOMEPOB Ha TEXHOJIOTHIO TIEPepabOTKH.

Ymemy:

- IPUMEHSATh TEOPETUICCKUE 3HAHUS JUTSI TIPEJCKA3aHUs TIOBEICHUS TTOJMMEPOB U MAaTEPHAIIOB Ha UX
OCHOBE TI0]T BO3/ICHICTBHEM Pa3INYHbIX (DaKTOPOB;

- OOBSCHATH OCHOBHBIC TPOIECCHI, MPOTEKAIOIINE IMPU BO3JICHCTBHUU Ha IMOJMMEPHI Pa3TUIHBIX
($akTOpPOB C LENBI0 UX MOAU(PUKAINY;

- BBIOpATh TOJUMEPHBIN MaTepHas JI W3TOTOBJICHUS U3JCIHA C YIETOM YCIOBHH IKCILTyaTalliy |
BHEIIHEH cpeibl;

- BBIOPATh TEXHOJIOTHIO (POPMOBAHHUS ISl H3TOTOBIICHUS U3/CNINS U3 KOHKPETHOTO MOJIMMEPa;

- pa3zpaboTaTh NMPOCTEUITYIO TEXHOJIOTHIO (POPMOBAHUS HE CIIOKHBIX U3JEIUN;

- MPOBOJIUTH AHATN3 (PU3HKO-XUMHUICCKUX U (PU3NKO-MEXaHUICCKUX CBOMCTB MOJTUMEPOB;

- yMeThb TPUMEHATh pa3NUYHble JOOABKH MJIs TOJYYEHHS TMOJIMMEPOB CO CIEUUATbHBIMU
CBOWCTBaMH.

Bnaoemy:

- COBPEMCHHBIMH TCOPETHYCCKHMH TIPEACTABICHUSIMUA XHMHH W TEXHOJIOTHH IIOJIAMEPOB H
MOJIMMEPHBIX MaTEPHATIOB C PETYIUPYEMBIMU CBOMCTBAMH,

- NpuUeMaMu  PETYJUPOBAHUS TEXHOJOTHYECKMX IapaMeTpOB I TIONYyYCHHUS  W3JCITHM
COOTBETCTBYIOIIUX TPEOOBAHUAM KOHCTPYKTOPCKON JOKYMEHTAIIHH;

- 3HAHUSAMH B 00JIACTH TCOPHH XUMHUYECKHX TIPOIECCOB MOJYICHUS U TIepepabOoTKH MOJIUMEPOB;

- croco0amMu peryIupoBaHus (HU3UKO-XUMUYECKUX U (PU3HKO-MEXaHHUECKUX CBOWCTB MOJUMEPOB H
A30eIINH U3 HUX,

- 3HAHUAMH TIPUHIMUIIOB TEXHOJIOTHMYECKOTO O(OpMIIEHHsS TPOU3BOACTB C MPUMEHEHHEM
ABTOMATH3UPOBAHHBIX JIMHU;

- 3HAHUSMU U METOJaMH pa3pabOTKU MaJOOTXOJHBIX M JHEProcOeperaronux TEeXHOIOTUIECKUX
MIPOLIECCOB C UCIOJB30BAHNEM BBIUMCIUTEILHON TEXHUKHY;

- 3HAHUSMH B 00JIACTU MEPCIIEKTUBEI PA3BUTHS TPOMBIIIJICHHOCTH TJIACTMACC.

3. KpaTkoe cogep:kanue TUCHUILIUHBI

Paszoen 1. Mexanoxumuueckue npoyeccol npu nepepabomie noaiumepos

Brenenue. 3anmauum u conepkanue Kypca « XMMHUsI BEICOKOMOJIEKYJIISPHBIX COSAMHEHUI.

1.1. ®akTopsl, BIUAIOMIAE HA MEXAaHOIECTPYKIIUIO MTOJIMMEPOB MPU epepadoTKe.
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BanbueBanue, nepeTupaHue, 3KCTPY3Hsl U Ipyrue HU3KOYACTOTHBIE MEXAaHUYECKUE BO3ICHCTBHUSA C
NPWIOKCHUEM TPEUMYIIIECTBEHHO CIBHIOBBIX ycminil. [IpoOneHue, TOHKOEe M3MENbYCHUE U JIPYTUE BHIIBI
MEXaHMYECKOro yAapa TpH AUCHEPrHPOBAHUHU, XapaKTEPHU3YIOUIHECs IPUMEHEHHEM CPaBHUTEIBHO
BBICOKOYACTOTHBIX MEXaHUYECKHX BO3JCHCTBHHA. YIbTPa3BYKOBBIC KOICOAHUS B KHUIKUX U TBEPIBIX Cpeiax.
JaBnenne HaOyxaHus U OCMOTHYECKoe naBieHue. dazoBble MpEBpaIICHUs 3aMOPAKMBAHUEM PACTBOPOB
HOJMMEPOB (KPHOJIK3). DINEKTPOTUAPABIMYECKUN yAap B JKUIKUX cpelax. BBICOKHE M CBEpXBBICOKHE
JaBJICHUS] B 3aMKHYTOM OOBEME WJIM C HAJOXXEHHWEM CIBUTA YJapHbIE BOJHBI B3pbIBa. [Ipoume BHIIBI
BO3JICICTBUIL, BKIIIOUAs TAKHE AJIEMEHTapHbIE, KaK OJJHOOCHOE PacTsHKEHHE, U T. 1.

1.2. Xumuueckue mporeccsl B MOJIMMEpax, MPOTEKAIOUINE MPH BO3JACHCTBHH BBICOKHUX CIIBUTOBBIX
HanpspKeHud. MeXaHOXMMHUYECKHe TpPOLEcChl TNpH MepepadoTke MOJIMMEPOB Ppa3IMYHOTO CTPOCHUS.
MexaHoneCTpyKIHsI,  CONPOBOXKAAIOIIASCS ~ O0pa30BaHMEM  JIMHEWHBIX  HPOIYKTOB,  CHH)KEHHEM
MOJIEKYJISIPHOM MaccChl ¥ MOJIMAUCIIEPCHOCTH, ¥ Pa3BETBIICHHAs, COTIPOBOXKIAIOIIASCS MEKIETTHBIM O0OMEHOM
¢ oOpa3oBaHMEM Pa3BETBICHHBIX (parMeHTOB. MeXaHOCTPYKTYpUPOBAHUE — CIIMBAaHHE MAKpPOPAIUKaIaMU
B pe3yJIbTaTe MEKLENHOro oOMeHa (hparMeHTOB IoJInMepa ¢ 00pa3oBaHuEM (PparMEHTOB CETOK — YAaCTHUEK
MHKporensi. MexaHocuHTe3 ¢ 00pa3oBaHHMEM TOMOIIOJMMEPOB M COIOJIMMEPOB, HAuWMHas C JIUMEPOB,
OJIUTOMEPOB M KOHYasi BBICOKOMOJICKYJSIPHBIMH COCIMHEHHSAMHU. MeXaHOAKTUBAIMS XUMHYECKUX
IPOLIECCOB PA3JIOKEHHs, 3aMEILICHUs, NPHCOCIUHEHHS. BHIbI MEeXaHOAKTHUBAIMU: TNapauIeNbHYIO IpU
NeCTBUM MEXaHMYECKMX CHJI Ha KOMIIOHEHTBI pEaKkIHH W IOCIeNI0BaTeIbHY0, Korma 3dQexT
MEXaHU4YeCKOW 00pabOTKM MPOSBIAETCS MPH MOCIEAYIOMEM B3aUMOJICHCTBUU C XMMUYECKUM DPEarcHTOM.
MexaHOXMMHYECKOE TeUCHHUE — TEYCHUE MPOCTPAHCTBEHHO-CTPYKTYPHPOBAHHBIX ITOJIUMEPHBIX CUCTEM O[T
JICCTBHEM MEXaHWYECKUX CHJ, CONPOBOKAAIOIIEECS CONPSDKEHHBIM pa3pblBOM M 00pa30BaHUEM HOBBIX
XUMHYECKHX CBS3€H, YTO MO3BONISIET (POPMOBATH TPEXMEPHBIE CHCTEMBI.

Pazoen 2. Hanpasnennoe pezynuposanue c60UCM8 NOAUMEPOS 8 NPOYeccax nepepabomru.

2.1. Ilmactukanusi Kaydyka — OCHOBHOE HAlpaBJICHHE IMPAKTUYECKOTO IPUMEHEHUS
MEXaHOXMMMYECKHX TmporeccoB. [lnactukanus moiauMepoB B BBICOKOZJIACTUYHOM cOCTOSHUM. Crocob
MEXaHOXMMHYECKOTO TOy4YEeHHUs OJIOK- W TPUBUTHIX CONOIMMEPOB. Moanukaius B mporecce SKCTPY3nH.
[Tonyyenue ONOK- M NPHUBUTHIX COMNOJMMEPOB B pacillaBe B IpoLecce MX MepepaboTKH IKCTPYy3UEH.
Hcnonp30BaHn0  CIIUTBIX ~ DJIACTOMEPOB  JUIS  XHMHYECKOH  MOIM(UKAIMH  TEPMOILIACTOB.
I'maponnHamuueckass TeopHs BasblieBaHHUsS. JIBYXIIIHEKOBbIE CMECHUTENU-3KCTPYIEphl, CIIOCOOHBIE
BBITTOJIHATH KOMIUIEKC TEXHOJIOTUYECKUX OTIEpAIHii: TUTACTHKAIMIO, CMEIIEHNEe KOMIIOHEHTOB B pacIljiaBe ¢
NOJYy4YeHHEM IPUBHUTOTO COIMOJIMMEPAa MU €ro «Impsamyro» (06e3 HpOMEKYyTOUHOW CTaguH TpaHyJISILKN)
9KCTPY3UIO B IUCTHI. CTaTHYeCKue cMecUTe . becuepBsuHbIe SKCTPYIEpPHI.

2.2. IIponieccbl MEXaHOXUMHUYECKOTO CHHTE3a. DKOJIOIHYECKHE aCIeKThl MEXaHOXUMHUYECKOTO
cuHTe3a. [1oAroTOBKa CHIPHS: MPOIECCHl N3METbUEHUS PE3UHBI U OT/ICICHHUS €€ OT BOJIOKHA, METAJUTMYECKIX
U JIpyTHX MHOPOJHBIX BKIIOUCHHUH. JleByJIKaHN3aLus pe3nHBl, (pa3pylleHue TpeXMepHOn
BYJIKAHU3AIIMOHHOW CETKH Pe3MHbI). Mexanudyeckast 00paboTka neByikaHu3ara. [lomydyenue
TOHKOJIMCIIEPCHBIX MOJIMMEPHBIX MOPOIIKOB SKCTPY3HOHHBIM c11oc000M. CIOCcO0B! yTUIIM3ALUU OTXO0/10B
JaTEKCHBIX TPOU3BOJICTB.

4. O0beM yueOHOI TUCIUIIHHBI

o B 3aueTtHBIX B akanewm.
Bunet yueOHoi paboThI
eIMHUIIAX qacax
O0masi TpyA0€MKOCTb JMCHMILIMHBI 10 Y4eOHOMY IJIAHY 3 108
KonrakTHasi paboTa — ayAUTOPHBIE 3aHATHS: 1,42 51
Jlexmm (Jlek) 0,47 17
[Tpaktudeckue 3anstus (I13) 0,95 34
CamocrositesbHas padora (CP): 1,57 56,6
KoHTakTHas camocTosTenpHas padboTa — —
CamocrosTenpbHOE U3YUCHUE Pa3/IeNIOB TUCIUIIIMHBI 1,57 56,6
3auem c oyeHkoi. 0,011 0,4
KoHTakTHas paboTa — MPOMEKYTOUHAS ATTECTAIIHS 0,011 0,4
3aver
Bun kontpos: N
C OLICHKOM
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. B 3ayeTHBIX B actponom.
Buapr yaeGHO# paboThI
eIMHULAX Jacax
O0mas Tpy10eMKOCTh IMCHUILIHHBI 110 Y4e0HOMY ILUIAHY 3 81
KonTtakTHasi paboTa — ayJuTOPHbIE 3aHSITHSI: 1,42 38,25
Jlexuuu (Jlek) 0,47 12,75
ITpaktuueckue 3ansatus (113) 0,95 25,5
CamocrositesibHas padora (CP): 1,57 42,45
KoHTakTHas camocrosiTenbHas padora — —
CaMOCTOSTEIbHOE U3YUYCHHE PA3/IeIOB AUCITUTIIINHBI 1,57 42,45
3auem c ouenkoi. 0,011 0,3
KoHTakTHas paboTa — MPOMEKYTOYHAsI AaTTECTAIIHS 0,011 0,3
3auver
Bun xoHTpoOJIs: .
C OLIEHKOIi

AHHOTANUA padoyeil MPOrpaMMbl TUCUUIIIMHBI
«Iloaumepnoe mammHoctpoenne» (651.B.71B.01.02)

1. Heap AMCHUIUIMHBI — 1aTh 00yYaIOIIMMCS TPE/ICTABICHUE O COJICPIKaHUM | 33/1a4aX TEXHOJIOTHU
MAIIMHOCTPOECHHS, OCHOBHBIE MOJIOKEHUS O CBS3SIX M 3aKOHOMEPHOCTSX IPOU3BOJCTBEHHOIO Mpollecca,
oOecnieunBaroiero TpedyemMoe KauecTBo 000pyJOBaHMUSL.

2. B pe3yabraTre u3yYeHHs] AMCUMIUIMHBI 00y4yalomuiicsi M0 NporpaMMe MAarucTpaTrypbl
JOJIZKEH .

Obaaoams  cnenyromumu — obmenpodeccuonansubiMu  (OIIK) u  mpodeccuonansupivu  (I1K)
KOMITETEHIHSMHU:

- TOTOBHOCTBIO K HCIIOJIb30BAaHUIO METOJIOB MAaTE€MaTH4YeCKOro MOJEIMPOBAHUS MaTepHajoB U
TEXHOJIOTUYECKUX MPOIECCOB, K TEOPETUIECKOMY aHAIN3y W SKCIIEPUMEHTAIBHOMN MPOBEPKE TEOPETUIECKUX
runore3 (OITK-4);

- coCcOOHOCTHIO UCTIONB30BaTh COBPEMEHHBIE MPUOOPHI U METOAMKH, OPraHU30BBIBAThH IPOBEICHHE
9KCTIIEPUMEHTOB U MCIIBITAHUH, TPOBOMTEH UX 00PabOTKY U aHAIM3UpOBaTh UX pe3ynbraThl (ITK-3).

3nams:

- COBOKYMHOCTb CPE/CTB, CIIOCOOOB U METO/OB JESATEIbHOCTH, HANPABIECHHBIX Ha TEOPETUYECKYIO
pa3paboTKy W OKCIEPUMEHTATbHOE  HCCIIeZIOBaHWE  TpoOJeM,  CBS3aHHBIX C  CO3JaHHEM
KOHKYPEHTOCIIOCOOHOM OTeUeCTBEHHOM MPOIYKIINY;

- HaNpaBJICHUS Pa3BUTHUS TOJMMEPHBIX TEXHOJOTUH M CPEICTB TEXHOJOTHYECKOTO OCHAIICHUS
MEXaHUUECKOH, (PU3NKO-TEXHUYECKOH 00pabOTKU U COOPKH HU3IENINH.

Ymems:

- BBISIBJISITh U 0OOCHOBBIBAThH AKTYaJIbHOCTh MPOOJIEM MAIIMHOCTPOEHUS, TEXHOJIOTUYECKUX MAIlluH U
000pyIOBaHUs, KX MIPOCKTUPOBAHUS, TPHUKIIATHON MEXaHUKH;

- pemath Ha 0a3e TEOPETUUYECKUX U HKCHEPUMEHTAIbHBIX MCCIEJOBAHUHN 33Jjaul KOHCTPYKTOPCKO-
TEXHOJIOTHIECKOTO 00eCTIeueHIsI MallTHHOCTPOUTEIILHBIX TIPOU3BOJICTB.

Braoemy:

- HaBBIKAMH TIOMCKA ONTHMAIIBHBIX PEIICHUH B YCIOBUSAX Pa3IUYHBIX TPEOOBaHWN 1O KAa4eCTBY U
Ha/I&KHOCTH CO3/1aBaeMbIX 0OBEKTOB MAIIIMHOCTPOCHUS;

- mpuéMaMH MOJACTHPOBaHHS pabouMX TMPOILECCOB U SBICHWH CYIIECTBYIOIIUX W BHOBB
pa3pabaTblBa€MbIX TEXHOJOTMH M CpPEACTB TEXHOJOTHUYECKOTO0 OCHAIIEHUS MEXaHW4YeCKoH, (u3MKo-
TEXHUYECKON 00pabOTKH M COOPKHU U3IETUH.

3. Kpatkoe coep:kanue A1 CUHIIUHBI

Pa3zoen 1. Ocnognvle nonamus o mouHocmu pasmepos u Kavecmeae nogepxHocmeli oemanell Mawur u
9Mansvl NPOEKMUPOBAHUSL MEXHOIOSUYECKUX NPOYECCOB UX U32OMOBNEHUSL.

Brenenue. 3anauu u comepxanue kypca «llommmepHoe MaIMHOCTPOEHUEY .

1.1.Matepuainsl, npuMeHsIeMbIe B MAIIMHOCTPOCHHUHU. [IpuHATAs B MAIIMHOCTPOCHUH KIacCUPUKALIUSI
KOHCTPYKLUHMOHHBIX MaTepHranoB. JKU3HEHHBIN IIUKJI MAaITHHOCTPOUTENBHOTO u3aenus. OCHOBHBIE U
BCIIOMOTaTeNbHbIE MaTEPHUAJIBl H CIIOCOOBI pean3allii OCHOBHBIX TEXHOJIOTHYECKUX MpoiieccoB. KauecTBo
MOBEPXHOCTHOTO CJI0s (MH)KEHEPHS TOBEPXHOCTH ). TOYHOCTh MEXaHUUECKOW 00pabOTKH.
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W3roroBneHre OCHACTKH, TMpeIHa3HAuYeHHOW s (QOpPMOBAaHHUS M3JAENUA U3 MOJMMEPHBIX
KOMITO3UIIMOHHBIX MaTepHuaaoB. MaTepuaisl JUisl IPOU3BOJCTBA OCHACTKH, IPUMEHAEMON ITpU (GOPMOBaAHUU
meronoM RTM. IlpobGrema wu3MEHEHHS TE€OMETPHUUYECKHX pPa3MEpPOB TMOJNY4YaeMbIX M3ICIUN IpH
U3rOTOBIICHUH KPYITHOrabapUTHBIX KOHCTPYKIHA. Marepuaisl ¢ Hu3kuM 3Hauenuem KJITP.).

1.2.TexHOMOTUYHOCTh ~KOHCTPYKIMH u3fenus. lIpumyckn Ha MEXaHMYECKYI0 OO0paboTKy.
OkoHoMuyeckas 3(pdexTuBHOCTh. ['paduueckue cucTeMbl KOHCTPYKTOPCKOM IMOATOTOBKH ITPOM3BOJCTBA.
OKcIUTyaTalMoOHHbIe TpeOoBaHus K ocHacTke. OcHacTka s (OpPMOBAaHUS H3JENUN U3 MOJMMEPHBIX
KOMITO3UIIMOHHBIX MaTepUalIOB, COJAEpXKallasi ONOPHYI0 KOHCTPYKLHUIO U pa3MELIEHHYI0 Ha Hel Gopmy C
(dopmMooOpasyroleil NOBEPXHOCThIO, BBIMOJIHEHHYIO M3 IMOJMMEPHOIO KOMIIO3MLIMOHHOTO Marepuana (Ha
OCHOBE yTJIEIJIaCTUKA, CTEKIIOMJIACTHKA, 023aIbTOIIIACTHKA.

Pasoen 2. Cpeocmea mexnonozuuecko2o obecneduenus U320MOBNeHUs, MOOEPHUSAYUU U
ouazHocmuKu 06veKmMos MAUHOCMPOUMeNbHbIX NPOU3BOOCME.

2.1. CucreMbl MalIMHOCTPOUTENBHBIX IPOU3BOACTB U3TOTOBJICHMS W3IEIHNA PA3JIMYHBIX KIIACCOB.
CpenctBa TEXHOJOIMYECKOIO O0OECHe4YEeHMs] M3TOTOBJIEHUS, MOJEPHU3ALMM U JUArHOCTUKH OOBEKTOB
MAaIIMHOCTPOUTENBHBIX MPOU3BOACTB. (CHCTEMBl MAIIMHOCTPOMUTENBHBIX IPOU3BOJACTB H3TOTOBJICHMUS
W3JIeIINI Pa3JINYHbIX KIJIACCOB.

O6paboTtka neraneit Ha crankax ¢ UITY. TexHonornyeckue oneparuu Ha crankax ¢ UITY:
CBEpJICHUE, pacTaylBaHNE, HApEe3aHHe Pe3b0bl, (hpe3epoBaHUE MIIOCKUX H CIOKHBIX KOHTYpOB. Bb1O0p
MeTo/1a 00pabOTKU B 3aBUBUCMOCTH OT MaTepuala u3/enus 1 TpedyeMoi TOUHOCTH pa3MepoB.

HImudoanune mosepxuocren neranu. llepoxoBarocts numdoBanbHOi noBepxHocTH. LlnndoBanue
abpa3uBHOM JIEHTON Ul OJUPOBAHUS TOBEPXHOCTEN Ipecc-PpopMbl. 3epHUCTOCTD HUTH(OBAIBHON JIEHTHI B
3aBHCUMOCTH OT IIIEPOXOBATOCTH MOBEPXHOCTH. AOpasuMBHO-KHAKOCTHas oOpabortka. IllmudoBanue Ha
crankax ¢ UIIVY.

HerartuBHuble U no3uTHBHBIE (DOPMBI AJII WU3TOTOBJICHUS W3JEIMM M3 HOJUMEPHBIX KOMIIO3UTOB.
OcCOOeHHOCTH TNPUMEHEHUs OCHACTKU sl (hOpMOBAaHUS JeTajiel, BBINOJIHEHHOW M3 CTald, CIUIaBOB
AIIOMHUHMS, JIepeBa, TMIICA, IIEMEHTa, CTEKJIOIJIACTHKa, KOMOMHAIMU MarepuayoB. M3rorosieHue ¢opm
MakeTHbIM U  0Oe3MakeTHbIM criocoboM.  PopmooOpa3oBaHue  pabouyuMx  MOBEpXHOCTEH  (HOopMBI
npu 0€3MaKeTHOM METO/Ie (C OMOIIbIO 1a0JIOHOB, MEXaHUUECKOH 00paboTKO).

Ob6orpeB mpecc-popM ¢ TOMOIIBIO JIEKTPUUECKUX IEMEHTOB WK mnapa. Vcnonb3oBaHue ChbEMHBIX
npecc-popM 0e3 KperuieHHss K mpeccaM U 0e3 COOCTBEHHBIX HarpeBaTesiei, MOJyCTallMOHAPHBIX H
CTAaLlMOHAPHBIX Mpecc-PopM, 3aKpeIUIsIEeMbIMU Ha IIpeccax U CHa0KEHHBIMU COOCTBEHHBIMM HarpeBaTeIIsIMH.
Heranu mnpecc-popMbl: TexHOJoru4yeckue (0QOpMISIONINE), KOHCTPYKTUBHBIE U HarpeBaTelbHbIE.
TexHonornueckue AeTanu: MaTpuibl U myaHcoHsl. KoHerpykuuu npecc-gpopm. Ipecc-hopMbl 3akpbITOro u
OTKPBITOI'O THUIIOB, Mpecc-POopMbl C NEPETEKAHUEM, OJHOTHE30BbIE U MHOTrOrHe3/0Bble. KOHCTpyKTHBHAS
cXeMa OCHACTKU C MHTErpUpOBaHHOH cuctemoil Brpsicka a1t RTM ¢dopmoBanus.

2.2. MeTtoapl aBTOMaTU3HPOBAHHOTO NPOEKTUPOBAHUS TEXHOJIOTUYECKUX ITporieccoB. IIpounocTHbIE,
TEIUIOBbIE, KHHEMATUYECKUE, DKOHOMUYECKHE pacuéThl. Pacu€Thl pecypcoB M HaIEKHOCTH.

Boi6op ocnactku. OcHacTka Juisi KOHTAKTHOTO (OpMOBaHMs: OCOOEHHOCTH W OTpaHUYEHUs (B
3aBHCUMOCTH OT TPHUPOJBI CBI3YIOIIETO U HAMOJIHMUTENS, BXOJAIIMX B COCTaB IepepabaTbiBaeMoi
komnosuiuu). [lpomeccel, KoTopble oOecreuyuBaroTCs — mpecc-(GOpMOi:  IEepeBOJl  MOJUMEPHOIO
KOMITO3UIIMOHHOTO MaTepHuajia B BS3KOTEKy4yee COCTOsIHME; Ie(pOpMHpOBAaHHE Macchl U TNpHUAAHUE e
Tpedyemoin kKoHUTypaluu; GuKcanus KOHPUTypari; U3BJICUCHHE; yAaJICHHE OTIPECCOBAHHOTO H3/EIHS
u3 paboueli 30HBI.

4. O0beM y4eOHOH JUCHHIINHBI

o B 3aueTHBIX B akanem.
Bunast yueOHoI paboTh

eIMHUIIAX Jacax
O01as TPYA0eMKOCTh JUCHUILIMHBI 110 Y4eOHOMY IUIAHY 3 108
KonTakTHas padoTa — ayIMTOPHBbIE 3aAHATHS: 1,42 o1
Jlexnn (Jlek) 0,47 17
[Tpaktuueckue 3ansatus (I113) 0,95 34
CamocrositesibHas padora (CP): 1,57 56,6
KonTakTHas camocrosiTenbHasi paboTta — —
CaMoCTOsITeTbHOE N3YUYCHHE Pa3/ICNIOB JUCITUTIIMHBI 1,57 56,6
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3auem c ouenkoii. 0,011 0,4
KoHTakTHas paboTa — NpoMeKyTOUYHasl aTTeCTalMs 0,011 0,4
3auver
Bun kontpos: .
C OLIEHKOM
N B 3aueTHbIX B actponom.
Bunst yueOHOI paboThI
SIMHUIIAX qacax
O01masi Tpy10eMKOCTh JUCHMIUIMHBI 10 Y4eO0HOMY IJIAHY g 81
KonTakTHasi padoTa — ayIMTOPHbIE 3aAHATHS: 1,42 38,25
Jlexumm (Jlek) 0,47 12,75
[Tpaktuueckue 3ansatus (I113) 0,95 25,5
CamocrositesqbHas padora (CP): 1,57 42.45
KonTakTHas camocrosiTenbHas paboTa — —
CamocTosITeIbHOE H3YUYCHHE Pa3/IeNIOB AUCITUILIMHBI 1,57 42,45
3auem c oueHKoii. 0,011 0,3
KonTakTHas paboTa — MpOMEKYTOUHAS aTTECTAIHS 0,011 0,3
3auver
Buja koHTpOJS: "
C OLIEHKOM

AHHOTAIUS padoyeil MPporpaMMbl U CHHIJIHHBI
«MexaHHKA MOJMMEPHBIX KOMIIO3HIHOHHBIX MaTepuaioB» (51.B./IB.01.03)

1. Heap AUCHMILUIMHBI — IPUOOpETEHUE 3HAHMN MO YCTOWYMBOCTU K Pa3pyLICHHUIO, METOJI0JIOTUU
MIPOBEJICHUS HCIBITAHWA TOJUMEPHBIX W KOMIO3HUIIMOHHBIX MaTepUAIOB, TPABHILHOW WHTEPIIPETAINH
MPOIIECCOB MPOUCXOSAIINX MPU Pa3pylIeHUH KOHCTPYKIIMM, O3HAKOMIJIEHWE C OCHOBHBIMH TPHHIIMIIAMU
MIPOTHO3MPOBAHUS JIOJITOBEYHOCTH MAaTEPHAJIOB M KOHCTPYKIIMA, OCBOCHHE METOJIOJIOTHYECKUX ITOIXO0/I0B
npu aHamu3e pabdOTOCTIOCOOHOCTH M YCTOMYMBOCTH K pa3pyIICHHI0 TOJUMEPHBIX MAaTepHaOB U
KOHCTPYKIIUH, YCBOCHUE MPUHITUITHAILHBIX OTIMYHIA B TTOBEJICHHE TOMOTCHHBIX M TE€TEPOTCHHBIX CUCTEM Ha
npUMepe aire3MOHHBIX Map U MOAEIbHBIX aATe3MOHHBIX CHCTEM.

2. B pe3yabraTte u3yYeHHs AMCHMILUIMHBI O0y4yalomuiicss MO0 NporpaMmMe MAarucTpaTypsbl
JOJIKEH .

Obaaoams  cnenyromumu — obmenpodeccnonanbubiM - (OIIK) u  npodeccuonansupivu  (I1K)
KOMIICTCHIIUSIMH:

- TOTOBHOCTBIO K HCIIOJIb30BAHHIO METOJOB MAaTEMATHYECKOTO MOJICITMPOBAHUS MaTepUalIOB H
TEXHOJOTHYECKHX MPOIECCOB, K TEOPETUUECKOMY aHAIHM3Y U SKCIIEPUMEHTAILHOM MPOBEPKE TEOPETUUECKUX
rumnore3 (OITK-4);

- CIIOCOOHOCTBIO HCIIOJIB30BaTh COBPEMEHHBIE MPUOOPHI U METOJIUKH, OPTAaHU30BBIBATH MPOBEICHHUE
9KCIIEPUMEHTOB M UCIIBITAHUHN, IIPOBOANTH UX 00pabOTKY M aHATU3UPOBaTh UxX pe3ynbTarh ([TK-3).

Buame:

- OCHOBHBIE MPUYHHBI Pa3pyIMICHUS TOJUMEPHBIX W KOMIIO3MIIMOHHBIX MAaTEepPHAJIOB, BHJBI H
MEXaHU3MBbl pa3pylIEHUs, THUIBI TPEUINH, COBPEMEHHBbIC KPUTEPUU pPa3pyLICHHs] U METOJUKH UX
IKCIIEPUMEHTAIILHOTO OPE/ICIICHHSI,

- MaTepHaioBeIUECKUe MPUEMbl PETYIUPOBaHUS U MOIU(PUKAIIUUA CTPYKTYPbl MAaTePUAIIOB C IIEIBIO
MOBBIICHUSAX WX YCTOWYMBOCTH K pa3pylIeHUIO, 0COOCHHOCTH IMOBEACHHS IO Harpy3kod W B TpoIecce
pa3pylIieHus] TOMOTEHHBIX M TETEPOTCHHBIX CHUCTEM, WHXXEHEPHBIE IMOAXOAbl MO YCTPAHEHUIO MPUYUH
MOSIBJICHUS TPEIIMH U METObI 00CCTICUCHHS HAIS)KHOCTH KOHCTPYKITUH.

Ymemn:

- BBIOMpaTh MOAXOJSIINE MOJTUMEPHBIC MAaTepUaIbl U HAMOJHUTENH (IUCIIEPCHBIC, BOJOKHUCTHIC),
TUT CTPYKTYPBl TIPH TPOCKTUPOBAHWUU HU3JICIHA W3 KOMITO3UIIMOHHBIX MAaTEPHAIOB C yYETOM YCIOBHIA
AKCIUTyaTallid U OCOOEHHOCTEH MOyYEeHHS U3/IEIH,

- AaHAJIM3WPOBATh U MHTEPIPETUPOBATH MPOIECCHI, MPOUCXOASAIIUE MIPU Pa3pyIICHUH MOJIUMEPHBIX U
KOMITO3HITIOHHBIX MaTEPHUAJIOB.

Brnaoemw.:

32




- METOJAMM IIPOTHO3UPOBAaHUS pecypca, HEpa3pylIAIOUIEr0o KOHTPOJIA M JUAarHOCTUKU
KOMITO3UIIMOHHBIX MAaTEpUAJIOB U U3JEIUI U3 HUX (000J0YKOBBIX KOHCTPYKIIMH, 1eTaleil MalllH);

- IPUHLMIIAMH M METOJAMU PEryJUpPOBaHUS CBOMCTB MaTEpHUAJIOB C IIE€JIbIO IOBBIILIEHUS HX
paboTOCIIOCOOHOCTH, IPUHIMIIAMU U IPUEMAMHU MTOBBILIEHUS HAEKHOCTH HJIEMEHTOB KOHCTPYKLUI.

3. KpaTkoe coep:kanue A1 CUUIIAHBI

Pasoen 1. Muxkpomexanuueckue acnekmol 63auMoO0eUCmMEUs KOMNOHEHMO8 KOMNOZUYUOHHO2O
mamepuana.

BBenenne. 3amaum U coxepkaHMe Kypca «MexXaHuMKa IMOJIMMEPHBIX  KOMIIO3MLIMOHHBIX
MaTEpUAJIOBY.

1.1. CwmauuBanue, anre3us, AudQy3us MNOIMMEPOB B BOJIOKHA. AJTC3MOHHASs NPOYHOCTh U
OCTaTOYHbIE HaNpsHKeHWUsd. BnusHue mnpuponapl HamonHUTENs U 00paOOTKM IoBepXHOCTH. DuU3HKO-
XMMHUYECKHE IPOLECChl Ha IOBEPXHOCTH pazjesia. MexaHu3M Iepefauyd HalpsyKeHUH OT MaTpulbl K
HAlOJIHUTEINI0 B 3aBUCHUMOCTU OT ero KoHgurypaunuu. KacaTenpHble HamnpsokeHHs Ha TpaHULE BOJOKHO-
marpuna. «HesddexkruBHas» u kpurHyeckas AnMHA BOJOKHA. YpaBHeHue Kemmm. Paspymenue
KOMIIO3ULIMOHHBIX MaTE€pUaIOB IIPU IIEPEXOJE OT HENPEPBIBHBIX BOJOKOH K JIHUCKpeTHBIM. CTpyKTypa
MaTepuajoB Ha OCHOBE KOPOTKMX BOJOKOH. IlpenMyiiecTBo KOPOTKOBOJIOKHUCTBIX HarOJIHUTENEH.
[Tepenaun HanpsHKEHUs OT MAaTPULBI K JUCIIEPCHOMY HAIlOJIHUTEIIIO.

1.2. CnocoObl COBMELIEHUS KOMIIOHEHTOB B TBEpAOHM U KHUIKOM (ase. KuHeTuka nponuTKu
BOJIOKHHCTBIX MatepuaioB. [IperneroBeie M Oe3mpenperoBble TEXHOJIOIMH >KUAKO(DA3HOTO COBMEILEHHS.
Bosokonnasi, T1ui€HOYHAs, TMOPOINKOBAash TEXHOJOTUU TBEPAO(Da3Horoo coBmemenus. OCOOEHHOCTH
MCII0JIb30BaHUI MATPUYHBIX TEPMOIIJIACTUUHBIX BOJIOKOH.

Paszoen 2. Ilpounocmyu u paspyuienue KOMnO3UYUOHHbIX MAMEPUATIOS.

2.1. Teopun npouynoctu. Ctaguu paspylleHHs: KOMIIO3UIMOHHBIX MaTepuanoB. Teopus ['puddurca.
Teopust OpoBana. Ctaguu paspylleHUs KOMIIO3ULIMOHHBIX MaTepUaoB. YpaBHEHHE pacuéra MPOYHOCTU
Matepuaia ¢ TpemuHou. IIponecc pocra tpemunsl. Teopus JleHra ans onvcaHus pa3pylIEHUs] MaTEPUAIIOB.
Craguu pa3pylieHuss KOMIO3UIMOHHBIX MaTepuanoB. [IpoYHOCTs IpU OCEBOM PaCTSKEHUU. MUHUMAJIBHOE
KoJinyecTBO BoJokHa. Koadduuument peanuzanmm npoyHocTH BojiokHA. [lomepedHoe pacTpecKuBaHUE.
JepopmarnmonHast COBMECTUMOCTh. [[pouHOCTB Mpu CHkaTUN.

2.2. Moaynb ynpyrocTu ¥ peXuMsl SKCILTyaTalluy KOMIIO3UIIMOHHOTO MaTepHala.

BepxHsisi 1 HUXKHSAS TPaHULIBI MOAYJISl YIPYTOCTU. ypaBHEHHE YpaBHEHMs] XWNa U DHINTEHHA IS
MOIyJIA yOPYTOCTH - YCIOBUS INpUMEHEHHs. Moaynb yOpyrocTd M peXHMBl  JKCIUIyaTallUH
KOMIIO3UIIMOHHOTO MaTrepuajna. YNpyTrue XapakKTepUCTUKM MHOTOCIOMHBIX KOMIIO3UTOB IMPU IJIOCKOM
HanpsDKEHHOM  cOCTOSIHMM. OpTOrOH&JIBHO apMHUpOBaHHBIM Marepuall. [lepekpécTHO apMUpOBaHHBIE
maTtepuanbl. KBasu-uzorpomnHbele MaTepuaibl. M3ru® MHOTOCIOMHBIX KOMITO3UIIMOHHBIX MAaTepUajoB.
KonuenTtparops! 1 edekTsl B Komrno3uTtax. Kpomounsie 3¢ GeKThI.

4. O0beM y4eOHOH JUCIHILINHBI

o B 3aueTHBIX B akanem.
Bunast yueOHoI paboTh
eIMHUIIAX Jacax
O0mas TPy10eMKOCTh JHCHHMILUIMHBI 10 Y4eOHOMY IVIAHY 3 108
KonTakTHas padoTa — ayIMTOPHBbIE 3aAHATHS: 1,42 51
Jlexmn (Jlek) 0,47 17
[Tpaktuueckue 3ansatus (I113) 0,95 34
Camocrositesannasi paéora (CP): 1,57 56,6
KonTakTHas camocrosiTenbHas pabota — —
CaMOCTOSATEIbHOE U3YICHHE PA3CIIOB JUCIHITINHBI 1,57 56,6
3auem c oyenxou: 0,011 0,4
KonTakTHas paboTa — MpOMEKYTOUHAsL aTTECTAIHS 0,011 0,4
3aver
Bun xoHTpoOJIA: .
C OLIEHKOM
. B 3auerHbIx B actponom.
Bunst yueOHoI paboThI
eIMHHIIAX Jacax
O0mas TpyA0eMKOCTh JMCIHIIIMHBI 10 Y4eOHOMY IIAHY 3 81
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KonTrakTHasi pa6oTa — ayJuTOPHbIE 3aHSATHSI: 1,42 38,25
Jlexuuu (Jlek) 0,47 12,75
ITpaktuueckue 3ausatus (113) 0,95 25,5
CamocrositesibHas padora (CP): 1,57 42,45
KoHTakTHas camocrosiTenbHas pabora — —
CaMOCTOsTEIbHOE H3YUYCHHE PA3/ICIOB AUCITUTLIHHBI 1,57 42,45
3auem c ouenkoi. 0,011 0,3
KoHTakTHas paboTa — MPOMEKYTOYHAS aTTECTAIIMS 0,011 0,3
3auver
Bun xoHTpoOJIn: .
C OLlEHKOM

AHHOTANUA padoyei MPOrpaMMbl JUCUUIIMHBI
«MeToabl HCC/IEIOBAHNS U UCTIBITAHUI MOJUMEPHBIX H KOMIO3UIIHOHHBIX MATEPUAJIOB)»
(b1.B.J1B.01.04)

1. Heap aucuMmanHbl — (GOpMUPOBaHHE Y OOyYaromMXcs YIUIyOJIGHHBIX 3HaHUM B o00jacTu
COBPEMEHHBIX METOJIOB HCCJICIOBAHUS W HCIBITAHUN TOJIMMEPHBIX M KOMITO3UIIMOHHBIX MAaTepHajioB,
00y4YeHMH MCIIOJIb30BAaHUIO (YyHJIAMEHTAJIbHBIX 3aKOHOB JUIl OOpabOOTKM pe3yJIbTaTOB MCCIIEOBAaHUM,
pa3BUTHH CIOCOOHOCTH K CAMOCTOSITEIIbHOMY aHAIIU3Y PE3yJIbTaTOB

2. B pe3yabraTe HM3y4eHUs AUCHMILIMHBI O0y4aloUIWiicsi 1O NporpaMMe MAarucTpaTyphbl
JOJIZKeH .

Obaaoams  cnenyromumu — obmenpodeccuonansubiMi  (OIIK) u  mpodeccuonansupivu  (I1K)
KOMITETEHIHSMHU:

- COCOOHOCTBIO K MPOQecCHOHANBHOM KCIUTyaTallud COBPEMEHHOr0 000py10BaHuUsl M MPUOOPOB B
COOTBETCTBHUH C HampajieHueM u npoduiem noaroroku (OITK-3);

- CIIOCOOHOCTBIO OPTaHU30BBIBATH CAMOCTOSTENIBHYIO M KOJIJIEKTUBHYIO HAyYHO-HCCIIEI0BATENbCKYIO
paboty, pa3pabaTeiBaTh IUTAHBI M TIPOTPAMMBI TPOBEICHUS HAyYHBIX HCCICIOBAHUNW W TEXHHUYECKUX
pa3paboToK, paspabaTbiBaTh 3aaanus 1 ucnoinautenei (ITK-1);

- TOTOBHOCTBIO K TIOMCKY, 0O0pa0oTKe, aHamu3y M CHUCTEMaTH3allMd HAyYHO-TEXHUYECKOU
UH(OPMAIIMH 110 TEME UCCIICA0BaHUsI, BHIOOPY METOUK U cpecTB peuieHus 3aaaun (I1K-2);

- CrOCOOHOCTHIO UCTIONB30BAaTh COBPEMEHHBIE TIPUOOPHI U METOAMKH, OPraHU30BBIBAThH TPOBEICHHUE
9KCIIEPUMEHTOB U UCTIBITAHU1, TPOBOJANTH UX 00PaOOTKY M aHATU3UPOBaTh UX pe3ynbraTsl (I1K-3);

- TOTOBHOCTBIO K COBEPIICHCTBOBAHHIO TEXHOJIOTMUYECKOTO MPOoIiecca - pa3padoTKe MEPONPUATHI TIO
KOMILJIEKCHOMY HCIOJIb30BAHUIO CBIPbs, MO 3aMeHe Je(PUIUTHBIX MaTepHaAOB U HM3BICKAHHIO CIOCOOOB
YTHJIM3AIMA OTXOJOB TMPOW3BOJCTBA, K HCCIEJOBAHWIO NMPHYMH Opaka B TPOHM3BOJCTBE M pa3pabOTKe
NpeIoKEeHHH 10 ero npeaynpexaeHuo u ycrpanenuto (I1K-5);

- CIOCOOHOCTBIO OIIEHUBATH A(PPEKTHBHOCTH HOBBIX TEXHOJIOTHH W BHEAPITh WX B MPOHU3BOJCTBO
(IIK-7).

3Hamo:

— (pu3nueckue U XMMHUYECKHUE OCHOBBI COBPEMEHHBIX METOJIOB MCCIIEAOBAHUSI MHOTOKOMITOHEHTHBIX
MOJIMMEPHBIX MaTEPHAJIOB;

— OCHOBBI ITPO(heCCHOHATEHON AKCIITyaTallil COBPEMEHHOT0 000py10BaHUS U PUOOPOB;

— METOJIUKY 00pabOTKH SKCIIEPUMEHTATBHBIX JAHHBIX M aHAJIN3a PE3YJIbTaTOB UCCIICIOBAHMUS.

Ymems:

— BBIOMpPATh METOJIMKH U CPEACTBA PEIICHUS 3a1a4H;

— OpraHU30BbIBATh MIPOBEACHUE SKCIIEPUMEHTOB U HCIIBITAHUH ITOJIMMEPOB;

— NPUMEHATh (PU3UKO-XUMHUYECKHNE METO/Ibl UCCIIEIOBAHUS ISl ONPEAEICHUs CTPOEHUS, CTPYKTYPBHI,
COCTaBa U CBOWCTB MOJMMEPHBIX MaTepPHaJIOB.

Braoemy:

— FOTOBHOCTb K IOHMCKY, 00pabOTKe M CHCTeMaTH3allui HayYHO-TEXHUYECKOH MH(pOpMAalLIUU 110 TEME
UCCIICI0BaHMS;

— CIIOCOOHOCTBIO HCIIOIB30BATh COBPEMEHHBIE IPUOOPHI M METOIUKHY;
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— HaBBIKAMH ONpENENCHUS (U3UKO-XUMUYECKHMH METOJIaMU CTPYKTYpPbl, MEXaHHYECKHUX,
TEII0(QU3NYECKUX M TEXHOJIOTUYECKUX CBOIMCTB MOJIMMEPHBIX MaTepual

3. KpaTkoe conep:xkaHue TUCHUNTUHBI

Pazoen 1. Memoowl ucnoimanuti noiumMepHuix U KOMNO3UYUOHHBIX MAMEPUATLOB

MeToasl ompeseNieHrsT CBOWCTB MOJUMEPHBIX W KOMMO3UIMOHHBIX MarepuanioB (KM). CrocoOsr
U3TOTOBJICHHUSI OOpa3lloB Ui HCIBITAHUA HW30TPONHBIX M aHu30TpornHbix KM. MeToasl ucnbiTaHus
npenperos. Onpenenenue aedOpMalMOHHO-TPOYHOCTHBIX CBOMCTB KM: cTaTmueckue W JUHAMHYECKHE
WCTIbITAaHUSI. MeTOJbl OLIEHKM HM3HOCO- W TpemmHocToiikocth KM. OmnpeneneHue Kaxylierocs mnpesaena
MPOYHOCTH U yJIeIbHOU paboThl paccioeHusl Mpu caBure. MeToibl onpeaeaeHus: TEXHOJIOTMYECKUX CBOWCTB
nosmmMepHbIX 1 KM. Knumatnyeckue nenbsitanus noumepHsix 1 KM.

MeToapl Hepa3pylIaloero KOHTPOJsS MOJUMEpPHBIX MaTepuanoB. Kiaccuduxamus MeTomos.
BusyanbHo-u3meputTenbHbii  MeTon.  MHTepdepeHIMOHHbIe, aKyCTUYeCKUE, TEIUIOBBIE  METOJBI.
Komnreiotrepnast tomorpadusi. JlocTOMHCTBA U OrpaHUYEeHHs Hepa3pylIaoIKuX METoJ0B KoHTpouia. O6nactu
NPUMEHEHHS METOOB: OIIPEICIICHNE CBOMCTB MOJIMMEPOB, Ae(PEKTOCKOTHS.

Pa3zoen 2. Memoowi uccnedoganus norumepHvix u KOMHOZUYUOHHBIX MAMEPUANO8

Ananu3 coctaBa nonuMmepHsix © KM. IlpuunHbl 111 IpoBeieHUsl aHanu3a. AHajIu3 MOJMMEPOB U
cononumepoB metojgoM MK-cnekrpockonuu. Cnektpockonus orpaxenus. Meroast HIIBO u MHIIBO.
[Ipeumymecrsa mMeronoB HIIBO u MHIIBO mnpu uccienoBaHuu MNOJIMMEPHBIX MAaTEpUAIOB. AJTOPUTM
ananuza KM. Ilpsimbie MeTobl aHanu3a. MeTtobl uaeHTUGUKAIMKY HATM4Ks HanmoJdHuTens B coctaBe [IKM.
Metonbl aHanu3za € NOPEABAPUTEIBHBIM paszaeicHueM KOMIoHeHTOB. AHamu3 [IKM no mpomykram
paznoxenus. [luponutudeckas razoBasi Xxpomarorpagusi.

TepMuueckuil aHanu3 MOJUMMEPHBIX UM KOMIIO3MIMOHHBIX MarepuanoB. TepMOrpaBUMETpHYECKUI
aHanu3. Junaromerpudeckue UccaeqOBaHUs MOIUMEPOB. MeToabl onpeaeneHus KodghuueHTa TMHEIHHOTo
TeroBoro pacmmpenus. Ompenenenue Temrepatyp ¢a3oBbIX W (U3NYECKHX TIEPEXOJI0B METOJAMH
JAJIATOMETPUH U TEPMUYECKOTO MEXaHUYECKOI0 aHanu3a. M3yueHnne BA3KOyIIpyTruxX CBOMCTB IOJUMEPHBIX U
KM meToioM AMHAMUYECKOTO MEXaHUYEeCKOTO aHaau3a. CUHXpOHHBIM aHaIU3 MOoJuMepHBIX 1 KM.

4. O6beM yueOHOI TUCIHIIHHbI

o B 3aueTHBIX B akanmem.
Bunel yueOHOI paboThI

eIMHUIIAX qacax
O0masi TpPyA0EMKOCTb JMCHHILIMHBI 110 Y4¢OHOMY IIAHY 3 108
KonTakTHas padoTa — ayIMTOPHbIE 3aHATHS: 1,42 o1
Jlexumm (Jlek) 0,47 17
JlabopatopHbie pabotsI (J1a0) 0,95 34
CamocrositesibHas padora (CP): 0,58 21
KonTakTHas camocTosiTenbHas padboTa — —
CaMocCTOsITeTbHOE U3YUCHHE PA3/IeSIOB JUCITUTITMHBI 0,58 21
IK3aMeH 1 36
KonTakTHas paboTa — MpOMeXyTOUHas aTTeCTallus 1 0,4
[ToaroroBka K 3K3aMeHy 35,6

Buja kouTpoJs: JK3aMeH
. B 3ayeTHBIX B actponom.
Bunet yueOHOi paboThI

eIMHUIIAX qacax
O0masi TPyA0eMKOCTb JMCHHMILIMHBI 110 Y4eOHOMY IJIAHY 3 81
KonTakTHas padoTa — ayIMTOPHbIE 3aHATHS: 1,42 38,25
Jlexumm (Jlek) 0,47 12,75
JlabopatopHsie pabotsI (J1ab) 0,95 25,5
CamocrosiTesbHas padora (CP): 0,58 15,75
KoHTakTHas camocTosiTesbHas paboTa — —
CaMOCTOsITeTbHOE U3YUYCHHUE PA3/IeSIOB JUCITUTIIMHBI 0,58 15,75
IK3aMeH 1 27
KoHTakTHas paboTa — MPOMEKYTOYHASI ATTECTAIIHS 1 0,3
[ToaroroBka K 3K3aMeHy 26,7
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IIpoodonxcenue madbauysi

Bua koHTpOJIS: \ JK3aMeH

AHHOTAIUA padoyeil MPOrpaMMbl THCUUIIJIMHBI
«Koanonanas xumusi nosimmeposy (b1.B.JIB.01.05)

1. lleqib AMCUMIUIMHBI — J1aTh COBPEMEHHBIC M HAy4YHO OOOCHOBAHHBIC 3HAHUS O TOJUMEpax M
MOJIMMEPCOACPKAIINX CHUCTEMaX, UX OCOOCHHOCTSX M KOJUIOMIHO-XMMHUYECKHUX CBOMCTBAX U TEM CaMbIM
MOBBICUTh HAYYHOE MHPOBO33peHHE U CHOPMHUPOBATH TEOPETHUECKYyH0 ©0a3sy 'y MAarucrpos,
CHEIUAM3UPYIOMIUXCS B O0JIaCTH, KaK KOJUIOMAHOM XUMHHM, TaK U IOJHMMEPHBIX MaTepuaios;
(GbOopMUPOBAHUS Y HUX KOMIIETEHIIMI B OOJIACTH MOJyYCHHUS TOJUMEPHBIX KOMIO3UIIMOHHBIX MATEPUAIIOB C
3aJJaHHBIM KOMILJIEKCOM CBOICTB.

2. B pe3yabraTre u3yYeHHs AUCUMIUIMHBI O0O0y4yalomuiicsi MO0 NporpaMmMe MAarucTpaTypbl
JMOJIAKEH:

Obaaoams crienyromumu npodeccuonansabivu (I1K) komMneTeHIusIMH:

- CHOCOOHOCTBIO  OpPraHM30BBIBATH  CAMOCTOATEIBHYID U KOJJICKTUBHYIO  HAay4HO-
HCCIICIOBATENILCKYI0  paboTy, pa3pabaThiBaTh IUIAHBI W MPOrPaMMbl  TPOBEICHHS  HAyYHBIX
UCCIICIOBAaHMI U TEXHUUECKHUX pa3paboToK, pa3pabaTeiBaTh 3aaanus it ucrnoanurenei (IK-1);

- TOTOBHOCTBIO K TIOMCKY, OOpa0OTKe, aHAIM3y W CHCTEMAaTU3allUd HayYHO-TEXHHYECKOH
HH(OPMAIIMH 110 TEME UCCIIE0BaHMs, BBIOOPY METOAUK U cpeAcTB perenus 3aaaqn (I1K-2);

- CIOCOOHOCTBIO HCIONB30BaTh COBPEMEHHBbIE MPUOOPHI U METOAMKH, OPraHW30BHIBAThH MPOBEICHUE
AKCICPUMEHTOB M UCIBITAHUHN, IIPOBOANTH MX 00paOOTKY U aHATM3UpOBaTh uX pe3yabTarsl (ITK-3).

3nameo:

- OCHOBHBIC JOCTHKCHHSI W HAINPABJICHUS PAa3BUTHS COBPEMCHHOW KOJJIOMTHOW XHMHHU, a TAKKE
buznyecKoil XUMUM MOJIUMEPOB;

- OCOOCHHOCTH MOJIEKYJIIPHOTO CTPOCHHUS TIOJUMEPOB M XapPaKTEPUCTUKH MaKPOMOJICKY,
00yCIIOBIMBAIOMINE MTEPEXO/T UX PACTBOPOB M3 TOMOTEHHOT'O COCTOSHUS B KOJJTOMIHOE;

- TepMOJIWHAMHUYECKHE AaCIEeKThl CaMOINPOW3BOJIBHOTO  JUCTIICPITHPOBAHUS  TOJUMEPOB B
HU3KOMOJIEKYJISIPHBIX KUAKOCTAX U arperaTUBHOM yCTOWYMBOCTH PACTBOPOB MOJIIMMEPOB;

- 3aKOHOMEPHOCTH M OCOOEHHOCTH MTPOTEKAHUS TOBEPXHOCTHBIX SBJICHHUH B MTOJIMMEPHBIX CHCTEMAX;

- IPUPOAY CHJI B3AUMOACUCTBUS MEXIYy YaCTUIIAMHU JUCIIEPCHOMN (a3bl HAMOJIHEHHBIX MOIUMEPHBIX
CUCTEMaX;

- OCHOBHBIE KOJUTOMIHO-XUMHUYECKHE XAPAaKTEPUCTUKHU IUCTIEPCHBIX HAIOJIHUTEICH MOTUMEPOB U
METOJTBI UX OTIPEICIICHHSI,

- COCOOBI PETYIUPOBAHUS MPOYHOCTH KOHTAKTOB, BOSHUKAIOUINX MEXKIY YAaCTHIIAMH B JUCTIEPCHBIX
CUCTEMaX M MOJTYUYCHHS MMOJTMMEPHBIX KOMIIO3UIIHOHHBIX MAaTEPUAIIOB C 33JaHHBIM KOMIUIEKCOM CBOMCTB.

ymemn:

- 000CHOBaTh BBIOOp TEMBI HAYYHOTO WCCIEAOBAHHS, €0 IEIH, 3aJa4d W IyTH JOCTHKCHWSI,
METOJIOB SKCTIEPUMEHTAIBHBIX U3MEPEHUN;

- TPaMOTHO aHAJM3UPOBATH PE3yJbTaThl IKCIICPUMEHTAIBHBIX HCCIICIOBAaHWA W JIelaTh HAyYHO
000CHOBAaHHBIE BBIBOJIBL;

YCTaHABIIMBATh OCHOBHBIC (DAKTOPHI, BJIMAIONIME HA IPOIECCHl W SBJICHHS, NPOTCKAIONIHNE B
UCCIIeTyeMOH cucTeMe;

- ACITOJIB30BATh MOJTYYCHHBIC 3HAHUS JUTSl PEIICHUS TPO(HEeCCHOHATTLHBIX 3a71a9;

pPacCUUTHIBATh TUCTOTPAMMBI M KPUBBIE pACIPE/ICICHHsS YACTHI] HAITOJIHUTEIS 110 pa3Mepam;

- POBOJIUTH U3MEPEHUS Ha KaTMJUIAPHBIX U POTAIIMOHHBIX BUCKO3HMMETPAX, CTPOUTH PEOJIOTHICCKHE
3aBHUCHUMOCTH TI0 TIOJTyYE€HHBIM JaHHBIM U aHAJIU3UPOBAThH UX.

e1a0emv.

- COBPEMEHHBIMHU U SKCIIEPUMEHTAILHBIMA METOJAMH HCCIICIOBAHUS KOJUIOUIHBIX CHCTEM C JKUIIKOM
JIUCTIEPCUOHHOMN Cpeaoi;

- METOJaMH HCCJEeIOBaHUS CBOWCTB pPAcTBOPOB IMOJMMEPOB M pacdyera IO MOJyYEeHHBIM
3aBHCUMOCTSIM MapaMeTpOB B3aUMOJICHCTBHS MEKy MTOJIMMEPOB U PACTBOPUTEIEM;

- METOJaMH OIpeAeNICHUs] MOBEPXHOCTHOTO HATSIKCHHSI )KHJIKOCTEH M yriia cMaduBaHUs (KpacBoOro
yria);

36




- PEOJOTMYECKUMH METOJaMH HCCIIEJOBAHUS HAMOJHEHHBIX MOJIMMEPHBIX CHCTEM U CIOCO0amMH
pacdera IpOYHOCTH €IMHUYHOTO KOHTAKTa MEX]Ty YaCTHIIAMH HAIlOJHUTES.

3. KpaTkoe coep:kanue A1 CUUIIAHBI

Pazoen 1. Konnouono-xumuuecxue ceoucmea nOIUMEPHbIX CUCTIEM.

[Tpu3Haku OOBEKTOB KOIOUTHON XUMHUH. OCOOCHHOCTH MOJIEKYJISPHOTO CTPOCHHS IMOJUMEPOB U
BJIMSTHUE MX HA CBOMCTBA MOJMMEPHBIX CUCTEM M MaTepHasioB. Pa3HOBUAHOCTH T€TE€POreHHO-AUCIIEPCHOTIO
COCTOSIHUSL TOJMMEPHBIX cucTteM. JInodoOuble W nmModMIbHBIE AuMCHEpCHBIE CcUcTeMbl. KouoaHo-
XMMHUYECKHE CBOICTBa IJIACTU(PUIMPOBAHHBIX IOJIMMEPOB, IUIACTU30J€M W IUIacTUTeNell, JaTeKCOB,
JAKOKPACOYHBIX KOMITO3ULIUH, HATIOJTHEHHBIX MTOJIMMEPOB, MOJUMEPHBIX IIJICHOK, BOJIOKOH, U MEMOpaH.

PacTBOpbl TOMMMEPOB Kak MEPEXOJHBIE CHUCTEMBl MEXKAYy HWCTUHHBIMH (TOMOTCHHBIMH) U
KOJUTOMIHBIMH CHUCTEMaMHU. Y CJIOBUS CAMOIPOU3BOJIBHOTO AUCIIEPTUPOBAHUS (PACTBOPEHUS) MOJIUMEPOB B
HU3KOMOJIEKYJSIPHBIX ~ JKHIKOCTSX,  pOJb  OJHTponuiHOro  ¢aktopa. KomOunatopuanmpHas
HEKOMOMHATOpUaIbHAs COCTABJISIONINE SHTPOIUU CMEUICHHs TIOJUMEPOB ¢ pacTBopureneM. OcobeHHOCTH
acCcOIMalii MaKpOMOJIEKYJ B pactBopax. OOpa3oBaHHe B pacTBOpax MHOJIMMEPOB HAIMOJEKYJSPHBIX H
MPOCTPAHCTBEHHBIX CTPYKTYp. CTyAHU MOIMMEPOB U UX PEOJOTHYECKHE CBOMCTBA.

Paszoen 2.Meowcghasnvie cnou u nosepxnocmuvle A61eHUA 8 NOTUMEPHBIX CUCTNEMAX.

[ToBepXHOCTHOE HATSHKEHUE TMOJIUMEpPOB. BiusHHEe MOJIEKYISpPHON Macchl, TeMIIepaTypshl,
¢u3udeckoro u (pa3oBOro COCTOSHHUS IOJMMEPOB HAa HX MOBEPXHOCTHOE HATHKEHHE. PacdeTrHbie H
9KCIIEPUMEHTANbHBIE METOJbl ONpEAENEHUS TOBEPXHOCTHOTO HATSDKEHUS TOJMMEPOB B  TBEPAOM
coctossHuU. I [OBEpXHOCTHBIE CIIOM B TOJMMEPHBIX CHCTEMaX, UX CTPYKTypa H cBoiicTBa. OcCoOEHHOCTH
MOBEPXHOCTHBIX SIBICHUH B MOJIMMEPHBIX CUCTEMaX. 3aKOHOMEPHOCTH aJICOPOIINH MTOJIUMEPOB U3 PACTBOPOB
Ha IMOBEPXHOCTH TBEPJIBIX TEIN.

Pa3zoen 3.Pacmeopbl nonumepos u ux KOLI0UOHO-XUMUYECKUE CBOUCMEA.

TepmoannamMuka HaOyxaHus M pacTBOpeHHs] mNoiaumepoB. CIEACTBHS W3 TEPMOJAMHAMHYECKUX
Teopuil pacTBOPOB monuMepoB. OCHOBHBIE MOJOKEHUSI TeOpUU (HpaKIMOHUPOBAHUS TOTUMEPOB. BrusHue
JUTHHBI ¥ THOKOCTH MTOJIMMEPHOM TIETIH, a TAKXKE «Ka4eCTBA» PACTBOPUTEIS Ha KOH(POPMAIIMHA MaKPOMOJIEKYJT
U KOJUTOMJIHO-XMMHUYECKHE CBOWCTBA PACTBOPOB MOJIMMEPOB. 0-pacTBOPHI MOTUMEPOB KaK KOJJIOUIHBIC
CHCTEMBI. DKCIIEPUMEHTAIBHOE OIpe/eIeHHe MOJEKYJISIPHOW MAacChl TOJMMEPOB U TEPMOJAMHAMHYECKUX
napaMeTpoB MX B3aUMOJEWCTBHUS C PACTBOPHUTENEM METOJaMU CBETOPACCEsHHUS, CEIMMEHTAllUu B
[EHTPOOESIKHOM TOJIE U METO/IOM KaIMJUIIPHON BHCKO3HMETPHUH.

[ToNMAAEKTPONUTHI U KOJUIOMAHO-XUMUYECKUE CBOMCTBA UX PACTBOPOB.

N3oanexTpruyeckas TOUKa, MOIUIIEKTPOIUTHBIN U 3JIEKTPOBI3KOCTHBIN 3P PEKTHI.

Pa3zoen 4. Ilonumeprvie KOMNO3UYUOHHbIE MANEPUATIBL.

HamonHeHHble mMOMUMEpHI KaK JHUCIEPCHBIE CUCTEMBI, WX Kiaccuukanus. JlucmepcHele W
BOJIOKHHUCTBIE HAIOJHUTENHM TOJIMMEPOB, HX KOJUIOWAHO-XUMUYECKUE XaApPAKTEPUCTUKH U METOIbI
orpeneNieHus. DHEPTHs ¥ CHJIa MMApPHOTO B3aMMOACHCTBHS YaCTHII HATIOJTHUTEIS, YPAaBHEHHUS ISl KX pacyueTa.
dopmupoBaHue CTPYKTYP B MOJTUMEPHBIX CHCTEMAax 3a CYET BO3ZHUKHOBEHHUS KOHTAKTOB MEX]y YaCTHUIIAMU
U B pe3ysbTare OTTATKUBAHHS YaCTHI[. THIBI MEXKYACTUYHBIX KOHTAKTOB. [lOHATHE O MPOYHOCTH
€AMHUYHOTO KOHTAKTa MEXKIY YacTUIlaMU. Teopus MPOYHOCTH KOATYJSIIUOHHBIX CTPYKTYp M CIEICTBUS U3
Hee.

Pasoen 5. Peonozuueckue ceoticmea HanoIHEHHbIX NOTUMEPHBIX CUCTEM.

Peonormueckoe moBeeHHE CHCTEM C KOAryJSIIMOHHBIMH CTpYKTypamu. [loiHBIE peonormyeckue
KPUBBIC ISl TUCIEPCHBIX CHCTEM C KOAryJSIIIHOHHO — TUKCOTPOMHBIMU CTPYKTypamu. PacueT mpouHocTH
€IMHUYHBIX KOHTAaKTOB II0 JIaHHBIM pEOJOTHMYECKUX u3MepeHuil. [IpakTHueckoe WCIONB30BaHME
TUKCOTPOIHBIX JHUCIEPCHBIX cUcTeM.Peosornueckoe MOBEACHHWE CUCTEM C JAMJIATAHTHOW CTPYKTYpOH.
Peonornueckast (oOpatumasi) U peiHONIBICOBCKAs (HeoOpaTuMast) JUIaTaHCHS.

KomnonaHo-XuMUYecKue OCHOBBI TIONyYEHHUs TMOJMMEPHBIX KOMITO3UIIMOHHBIX MAaTepHAJIOB.
Brnusiaue nucnepcHocTH HamoJIHUTENEH, GopMbl 4acTHIl, TUAPOPIIBHO — THAPOGOOHON MO3aWYHOCTH WX
MOBEPXHOCTH Ha MPOIECCHl 00pa30BaHUs U Pa3pyIICHUS MPOCTPAHCTBEHHBIX CTPYKTYp. lIpenBapurensHoe
Je3arperupoBaHue M aAcopOLMOHHOE MOIU(UIMPOBAHME MOBEPXHOCTU YACTHUI[ HAMOJIHUTENCH MpHu
MOJyYEHUH TIOJUMEPHBIX KOMIO3UIIMOHHBIX MaTepuajoB. BeIOOp cTa0MIM3aTOpPOB TMPH MOTYYCHHH
MOJIMMEPHBIX KOMITO3UIIMOHHBIX MAaTepUajoB B 3aBUCHUMOCTH OT MPUPOJLI AKTUBHBIX LEHTPOB Ha
MOBEPXHOCTH YACTHUI] HATIOJTHUTEIIS.
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4. O0beM y4eOHOM JUCHUIJINHBI

o B 3auetHBIX B akanmewm.
Bunast yueOHOI paboThI
SIMHUIIAX gacax
O01as TPY10eMKOCTh JUCHUILIHHBI 110 Y4eO0HOMY TLUIaHYy g 108
KonTakTHas padoTa — ayIMTOPHbIE 3aAHATHS: 1,42 o1
Jlexumn (Jlek) 0,25 9
[Tpaktrueckue 3ansatus (113) 0,44 16
Jlaboparopusie 3ansTus (J1ad) 0,73 26
CamocrositesibHas padora (CP): 1,57 56,6
KoHTakTHas camocTrosiTelibHas paboTa — —
CaMOCTOSTEeIbHOE U3YYCHHUE PA3/ICNIOB TUCITUTIIMHBI 1,57 56,6
3auem c oyeHkoi. 0,011 0,4
KoHTakTHas paboTa — MPOMEKYTOYHAs aTTECTALIHS 0,011 0,4
3auver
Bupa xoHTpoJIs: .
C OLIEHKO¥
o B 3auyeTHBIX B actponom.
Bunbl yueOHOi1 paboThI
eIMHULIAX yacax
O01as TPy10eMKOCTh JUCHUILIMHBI 110 Y4e0HOMY IUIAHY 3 81
KonTrakTHasi paboTa — ayAUTOPHBIE 3aHATHSI: 1,42 38,25
Jlexiuu (JIek) 0,25 6,75
IMpakTrueckue 3anstus (I13) 0,44 12
JlaGopaTopHsie 3ansatus (J1ab) 0,73 19,5
CamocrositesibHas padora (CP): 1,57 42 .45
KonTakTHas camocTosTenpHas padoTa — —
CamocTOsITeTbHOE U3YUCHHE Pa3/IeNIOB JUCITUTIIMHBI 1,57 42 .45
3auem c oueHKoi. 0,011 0,3
KonTakTHas paboTa — MpOMEKYTOUHAS aTTECTAIHS 0,011 0,3
3auer
Bun xoHTpOJIN: .
C OLIEHKOH

AHHOTanus padoveil NPOrpaMMbl JUCHUIIMHBI
«JlonoJiHUTEILHBIE TJIABbI (PU3HUYECKOW XUMHUH U peosiorus moumepon» (b1.B./[B.01.06)

1. Heap aucuMNJIMHBI — Y[UIyOUTH 3HaHUS B 00JacTH (PU3MYECKOW XMMHUU TOJUMEPOB H
c(hopMHpOBATH HABBIKK PACUETa MPOLIECCOB UX MEPEPAOOTKH.

2. B pe3yabraTe H3yYeHHsl AUCHMIUIMHBI OOyYaWIIMiCS MO MporpaMMe MAarucTpaTyphbl
HOJIKEH:

Obnadams cnenyromumu npodeccuoHanbabiMu (1K) kommeTeHMsMN:

- CIIOCOOHOCTBIO OPTaHU30BBIBATH CAMOCTOSTENIbHYIO U KOJIJIEKTUBHYIO HAYYHO-HCCIIEI0BATENbCKYIO
paboTy, pa3pabarbiBaTh IJIaHBl M MPOrpaMMbl MPOBEACHUS HAYUYHBIX HCCIEJOBAHUM M TEXHUYECKUX
pa3paboTok, pa3pabarbiBath 3aaanus 1 ucnonautenei (I1K-1);

- TOTOBHOCTBIO K TIOMCKY, OOpaOoTKe, aHaluW3y U CHUCTEeMaTH3allMi HayYHO-TEXHUYECKOU
UH(OpMAIIHMH 110 TeMEe HCCIIE0BaHUs, BHIOOPY METOIUK U cpeAcTB pemenus 3aaaun ([1K-2);

- CIOCOOHOCTBIO UCMOJIB30BAaTh COBPEMEHHBIE MPUOOPHI U METOAMKH, OPraHU30BBIBATH MPOBEICHUE
9KCTIIEPUMEHTOB U MCIIBITAHUH, TPOBOAUTH UX 00Pa0OTKY U aHATU3UpOBaTh UX pe3ynbraThl (I1K-3).

3uams:

- OCHOBHBIE OCOOCHHOCTH MOBEICHHSI TOJUMEPOB ITPU TEUECHUH;

- 0COOCHHOCTH BIIMSHUS Pa3IMYHBIX (PAKTOPOB HA IOBEJCHNUE TIOJTMMEPOB MIPU TCUCHUH;

Ymems:

- pacCYMTHIBATh OCOOEHHOCTH T€UCHHUS MOJIMMEPOB NIPU PACUETE TEXHOIOTUYECKOT0 000PYI0BaHUS;

- OLICHUBATh TEXHOJIOTNYECKHE CBOWCTBA MOJIUMEPOB.

Braoemy:

- METOJJaMHU BO3/AEUCTBHS HA BA3KOCTh ITOJIMMEPOB NPH IepepadoTKe;
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- aHAJIM30M BIIMSHUS Pa3IMYHBIX ()AaKTOPOB HA TEXHOJIOTUYECKUE CBOWCTBA MTOJIUMEPOB.
3. Kpartkoe coiep:kanue A1 CHUINIAHBI
Paszoen 1. Cosueosoe meuenue noaumepos

1.1. Teyenue pa3nuyHbIX KXUAKOCTeH. OcOOEHHOCTH TeueHHs MOIMMEpoB. CHIIbl, AEUCTBYIOIIUE B
KHUJIKOCTSIX - TUAPOCTATMYECKOE JaBJIEHHE, HErpaBUTALMOHHBIE MAacCOBblE CHJIbI, KalWUIApHbIE
MIOBEPXHOCTHBIE CUJIBI. YCIIOBHS paBHOBecHs. llone ckopocTeil M yCKOpPEHHH, CKOpOCTh aehopMaiuu
capura. OOuiee ypaBHEHUE Ul CIUIOLIHBIX CPEA-KHJIKOCTEH: YPaBHEHHUS HEPAa3phIBHOCTH M JBHIKEHMS.
O06006meHHbIH 3aKk0H HploTOHA. 3aBUCUMOCTH BA3KOCTH OT TEMIIEPATYPhI, MOJIEKYJIIPHON MacChl, JaBJICHHS.
OOmue NOHATHS O pEOJIOTUYECKUX CcUcTeMaX. Bs3kue, BS3KOYNpYrME€ U THKCOIPOIHBIE >KMJKOCTH.
B3auMocBsI3p HanpspKEHUsT U CKOPOCTH C/IBUIa, OCHOBHBIC YPAaBHEHHUs, NPUMEHSEMBbIE AJIs OIUCAHUA
HAIpPsDKEHUs. OT CKOpocTU caBura. CTENeHHOe ypaBHEHUE 3aBUCHMOCTH HaNpsKEHUS OT CKOPOCTU CIBUIA
JUI PACIUIaBOB MOJIMMEPOB, AaHAJIU3 YPABHEHMSI, ONIPEICIEHUE CTEIICHU HEHbIOTOHOBCKOI'O MIOBE/ICHUS.

1.2. Peosiorust pacTBOpOB MOJIMMEPOB. Peosiorust HarmoJHEeHHBIX TOJIUMEPOB.

BbicokoMoOneKysipHble  COGAMHEHUS B pacTBope. XapakTep B3aUMOJIEHCTBUS B PacTBOpax
nosuMepoB. TepMoanHaMuka pacTBopoB noaumepoB. Teopus dnopu-Xarruuca. - temneparypa. OobeMHbIe
3¢ ¢extel. KoHLeHTpupoBaHHbIE pacTBOphl mHoiauMMepoB. (DazoBble auMarpamMMbl IMOJIHUMEP-PaCTBOPUTED.
l'uapopnHamMuueckue CBOMCTBa MakpoMoJeKynl B pactBope. Juddy3uss mMakpomonekyn B pacTBOpE.
Mertoab! (pakimoHupoBaHUs NOIUMEpOB. PacTBopbl monuanekTponutoB. IloauMepsl kKak MaTpuLbl AJs
TBEPABIX IEKTPOIUTOB. IoOHOMEpHI.

Bnusnue pasmepa, GopMbl U aKTUBHOCTH MOBEPXHOCTH YACTHIl HANOJHMUTENS HAa PEOJOrMyYecKoe
IIOBE/ICHUE IIOJIMMEPHBIX CHCTEM. BilMsHHME KOJIMYeCTBa HAIOJHUTENSI Ha CTPYKTYpy M BS3KOCTb
HaIlOJIHEHHBIX cucTeM. OLeHKa "akTUBHOCTU'" HAIIOJIHUTEIIEH 110 ypaBHEHUIO DiHIITeHA - CHUMXa U pacyet
P PEKTUBHON TONIIUHBI aJICOPOIMOHHOTO CII0sl. PUIBTPAMOHHBIEC MPOIECCH B MOJIMMEPHBIX CHCTEMAaX C
BOJIOKHHCTBIM HaloJHUTENEM. BiusHue pazmepa, GopMbl U aKTUBHOCTH ITOBEPXHOCTH YACTHUL] HAIIOJTHUTEJIS
Ha PEOJIOTMYECKOe MOBEJCHUE MOJUMEPHBIX cHcTeM. BiusHuEe KoaMuecTBa HAIMOJHUTENS HA CTPYKTYpy U
BA3KOCTb HAIIOJIHEHHBIX CUCTEM. OLIEHKAa aKTUBHOCTH HAIIOJHUTENIEH 110 YpaBHEHHIO DHHIITENHHA - CHMXa u
pacuer 3(p(GEKTUBHON TONIIMHBI aJCOPOIMOHHOrO ciosl. PUIbTPAMOHHBIE MPOLECCH B IMOJIMMEPHBIX
CHUCTEMAX C BOJOKHHUCTBIM HAaIlOJHUTEIEM.

Pazoen 2. Baskoynpyeue ceoticmea noaumepos

2.1. Dddexr Baiiccenbepra, bappyc-3pdext u apyrue mNposSBICHUS BBICOKOAIACTUYHOCTH.
MexaHuueckue MOJAENTM, NPUMEHSEMble Il ONUCaHUS BA3KOYNPYIMX CBOMCTB. JIacTHUECKOe
BoccTaHoBJeHHE (kKoadduuueHT pa3Oyxanus). Hopmanbhble HampspkeHus (3¢dexr Baiiccenbepra).
HeycroitunBoe TeueHue pacriaBoB MoJuMepoB. HEHBIOTOHOBCKHME KHAKOCTH, AaHOMAaJIHMs BSI3KOCTH,
OCHOBHBIE THUIIBl HEHBIOTOHOBCKMX JKHUIKOCTEH. Peonormyeckoe ypaBHEHHE COCTOSHUS, XapaKTEPUCTUKU
HBIOTOHOBCKHUX MOJINMEPHBIX CUCTEM.

HeHpI0TOHOBCKHE KUAKOCTH, aHOMAJIUsl BA3KOCTH, OCHOBHBIE TUIIBI HEHBIOTOHOBCKHMX JKUJKOCTEM.
Peonoruueckoe ypaBHeHHE COCTOSHUS, XapaKTEPUCTUKN HbIOTOHOBCKUX MOJIMMEPHBIX CUCTEM

2.2. BnusHHMe BBICOKOZTACTUYHOCTH Ha TmepepaboTKy monuMepoB. HeycroitumBoe TeueHHe
pacruiaBoB IMOJIMMEPOB, SIBIEHUE CpbIBa. 3aKOHOMEPHOCTH TEYEHHs paciyIaBOB IIOJUMEPOB, KPHUBBIE
TEYEHHUs, 3aKOH TEUEHMS, MEXaHU3M TE€UYEHMs. DHEPIHsl M DHTPOIHUS BSI3KOTO TE€YEHHUS, UX 3aBUCUMOCTH OT
apaMeTpoB MOJIEKYJISIPHOM CTPYKTYPhl M OT HaNpsOKEHHUS CIBUra. 3aBUCUMOCTh TEIUIOTHI aKTUBALIUHU OT
Temneparypbl. HbBIOTOHOBCKas BA3KOCTb, METOJbl ONPEIENIIEHHS W 3aBUCUMOCTh OT MOJEKYJISIPHOU
CTPYKTYpPhl M MOJIEKYJISIPHOM Macchl MOJIMMEpa, TeMIeparypel. YpaBHeHue BunbsimMca-Jlannena-deppu.
[IpouHOCTHBIE XapaKTEPUCTUKU PACIIIIABOB.

Pa3zoen 3. Teuenue npu pacmsiicenuu

3.1. Peosornyeckue CBONCTBAa MaTEpHUAJIOB IPHU PACTSIKEHUH. BBICOKOAIACTUYECKOE COCTOSIHME.
OCHOBHBIE CBOMCTBA BBICOKOAJIACTHYECKOI'O COCTOSIHUA NoauMepoB. Ctatuctudeckas Teopus aedopManuu
MakpoMoieKkys. CeTodHas TEOpHsl BBICOKOIACTUYHOCTU. OCHOBHOE YpaBHEHME KHHETUYECKOW TEOpPHH
BBICOKO3J1aCTUYHOCTU. TepMmoanHamuka Jedopmanuu snacromepoB. Tepmoynpyras uHBepcus. TerioBble
apdextsl mpu nedopmanuu. Kpucrammuzamus siaactomepoB npu  Aedopmarun.  JledopmannonHble
cBoiicTBa. Hanpspkenue, nedopmarnus u ynpyrocts. O6o0menHas gopma 3akona I'yka, nusmepeHue Moaynei
ynpyroctd. MpeanpHoe IIacTHYECKOE TEJIO0, MPOIecC pa3BUTHS IUIacTUYecKux aedopmaruii. Brusaue
JABJICHUs, TEMIepaTypbl M CKOpPOCTH JedopManuu Ha mpenen TekydecTH. CylIIHOCTh SIBIEHUS
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BBIHYKJICHHOH 2JIaCTUYHOCTU. BrusiHue ycnoBuit 7epopMUpOBaHUs M XapaKTEPUCTUK MOTUMEpPA HA Tpeel
BBIHYJICHHOMN 3JTACTUYHOCTH.

3.2. BUCKO3UMETpHI ISl UCCIIEIOBAHUS TOBEJICHUS MMOJIUMEPOB MPHU pacTsDKeHUU. OCHOBHBIE THUIIBI
peoMeTpoB. MeTonbl KanWUISPHOM M POTAIIMOHHON BHUCKO3UMETPHUH. VHBapHaHTHOCTb PEOIOTHYECKUX
XapaKTePUCTHK. 3aJaBaeMble W H3MepseMble (HaKTOphl M pacUYEeTHHIC NapaMeTphl. AHAIUTHUYECKUE H
rpaduueckue mpueMbl 00pabOTKH pe3ynbTaToB HCNbITaHUM. KpuBble T€UeHUS OCHOBHBIX PEOJIOTHUYECKUX
TUTIOB TOJMMEPHBIX CHCTEM W O0JIacTh WX IMepepadoTku. BrusHue TteMrieparypbl Ha PEOJOTHYECKOE
MOBE/ICHNUE TOJMMEPHBIX CHUCTEM, OIpPENEJICHUE SHEPruu aKTUBALUU BA3KOro TeyeHHs. OCHOBHBIE THUIIBI
peoMeTpoB. MeTonbl KanWUIIPHOM M POTAIIMOHHOM BUCKO3UMETpPHH. VHBapHaHTHOCTH PEOJIOTHUYECKUX
XapaKTePUCTHK. 3aJaBaeMble W H3MepseMble (AKTOpPhl M pPaCUCTHBIE MapaMeTphbl. AHAJIUTHYECKHUE H
rpaduueckue mpueMbl 00pabOTKH pe3ysNbTaTOB HCHbITaHWA. KpuBble T€UEHHS OCHOBHBIX PEOJOTHYECKHX
TUTIOB TMOJMMEPHBIX CHCTEM UM O0JlacTh WX mepepaboTku. BrusHue temreparypbl Ha pPEOIOTHYECKOE
MOBE/ICHNE TTOJIUMEPHBIX CUCTEM, OTPEICIICHNE YHEPTHUH aKTUBAIMH BSI3KOTO TEUEHUS

Pa3zoen 4. Peonoeuueckue ceoticmea mepmopeaxmuHblix NOIUMEPOS U PE3UHOBbIX cMecell

4.1. OcHoBHBIE 3aBUCUMOCTH U 3((DEKTHI, MpoTeKawue npu aehopMUPOBAHUN MaTEpHUaJIOB Ha
OCHOBE pPEaKIMOHHOCIOCOOHBIX OJIMTOMEPOB. MoaenupoBaHUEe MOJIEKYJISPHOM W HAAMOJEKYJSIpHOU
CTPYKTYp OJIMTOMEPOB, TIOJTUMEPOB U COMOIUMEPOB B PACTBOPAX, pacIliaBaX U MOJIMMEPHBIX TBEPIBbIX TEl B
aMOppHOM, MOJYKPUCTAUINYECKOM KPUCTAJUIMYECKOM COCTOSHHSIX. MoOJenupoBaHUE IPOIECCOB,
MPOTEKAIONIMX Ha CTaJIMU 0Opa30BaHMs MaKpOMOJeKyl. MoJenbHble MPEACTaBIECHUSI O CMECSIX MOJIUMEPOB
Y TIOJIMMEPOB C BBEJACHHBIMH B UX COCTaB (DYHKIIMOHAIBHBIMU MHTpeAreHTaMH. OCHOBHbBIEC 3aBUCUMOCTH U
¢ dexTsl, mporekammue npu AehOPMUPOBAHUM MATEPHATIOB HAa OCHOBE PEAKIIMOHHOCIOCOOHBIX
OJINTOMEPOB

4.2. Bynkanuzaiusi kaydykoB. CHIMTble NOJHUMEpbl. THIBI CHIUTHIX MOIUMEPOB. POpMHUpOBaHUE
TPEXMEPHBIX CTPYKTYp B IPOIECCE CHUHTE3a M XUMHYECKUX MPEBpAIllEeHUd B Makpomoliekysaax. CHiuTeie
JKECTKOIICTIHBIE U AJacTUYHbIE MOMUMephl. CTaTHCTUCTUYECKUE METO/IbI OMIMCAHUS TIPOIECCOB 00OPA30BAHMUS
ciThix  mojumepoB.  [lapamerpsr  cerok. OCHOBHBIE  3aBHCUMOCTH  MEXAY  CTPYKTYPHBIMH
XapaKTePUCTHKAMU MPOCTPAHCTBEHHO CIHIMTHIX MoiuMmepoB. OOpazoBaHUE MPOCTPAHCTBEHHBIX CTPYKTYpP B
3JacTOMEpax U UX JUHAMUKA. BHUIBI CIIMBAIONIUX areHTOB U OCOOEHHOCTH CTPOCHHS CETOK. BiusHue Tumna
MONEPEUHBIX CBS3€M HA MEXaHUYECKHUE CBOWCTBA CIIUTHIX 3JITACTOMEPOB.

4. O0beM y4eOHOH JUCIHILJIMHBI

o B 3aueTHBIX B akanmem.
Bunast yueOHoM paboTh

eIMHUIIAX qacax
Oo6masi Tpy10eMKOCTh TUCIHHIJIMHBI 10 Y4e0OHOMY MJIAHY 3 108
KonTakTHas padoTa — ayIMTOPHbIE 3AHATHS: 1,42 51
Jlexruu (JIek) 0,25 9
[Tpaktuueckue 3ansarus (113) 0,44 16
JlaboparopHsbie 3aHsaTHs (J1ad) 0,73 26
CamocrositesbHas padora (CP): 1,57 56,6
KonTakTHas camocTosiTesibHasi paboTa — —
CaMOCTOSATEIbHOE U3YICHHE PA3CIIOB JIUCIIUATIIMHBI 1,57 56,6
3auem c oueHkoii. 0,011 0,4
KonTakTHas paboTa — MpOMEXYTOUHAs aTTeCTALUs 0,011 0,4

3aver
Bun xoHTpoJIs: .
C OLIEHKO
Bujasl yueGHOM paboTs! B 3aueTHBIX B actponowm.

CIMHUIIAX Jacax
OO0mast TpPyA0€MKOCTb JMCHHMILJIMHBI 10 Y4eOHOMY IJIAHY 3 81
KonTrakTHasi paboTa — ayJUTOPHBIE 3aHATHSI: 1,42 38,25
Jlexiuu (Jlek) 0,25 6,75
[Tpaktuyeckue 3ausatus (I13) 0,44 12
JlaGopatopusie 3ansTus (JIad) 0,73 19,5
CamocrositesibHas padora (CP): 1,57 42,45

40




IIpoodondxcenue madbauywsi

KoHTakTHas camocTosTelIbHas paboTa — —
CamocTosITeIbHOE H3YUCHHE Pa3/IeNIOB AUCITUILIMHBI 1,57 42,45
3auem c ouenkoii. 0,011 0,3
KonTakTHas paboTa — MpOMEeKYyTOYHAS aTTECTAIHS 0,011 0,3
3auer
Bun kontpoJs: .
C OLICHKOII

AHHOTANUsA padoyeil NPOrpaMMbl JUCHUILIIHHBI
«XHMHSA U TEXHOJIOTHSI MOJIMMEPOB 11 Meaunuubl 1 papmakosorun» (51.B./[B.02.01.01)

1 Heab TUCHUIIUHBI — TPUOOPETCHHUE CTYICHTAMU 3HAHUH B 00J1aCTH TEXHOJIOTHH IPOU3BOJICTBA U
0a30BBIX OCHOB pa3pabOTKU MOJIMMEPOB MEIUKO-OMOJIOrMYECKOT0 Ha3HAUeHHS a TaK JKe€ OCHOB
MPEJICKA3aHMs UX CBOMCTB U MEXaHU3MOB B3aUMOJICHCTBUS C )KHUBBIM OPTAHH3MOM.

2 B pe3yabTare H3y4YeHUS] IUCHUIIMHBI O0y4YalOUIUiicd MO MNporpaMMe MAarucTpaTrypbl
JOJIZKeH:

Obaaoams cnenyromumu npodeccuonansubivu (I1K) komnerenuusmu:

- CIIOCOOHOCTBIO OPTaHU30BBIBATH CAMOCTOSITENIEHYIO U KOJJICKTHBHYIO HAYYHO-HCCIIEI0BATEIBCKYIO
paboTy, paspabarbiBaTh IUTAHBI W TMPOTPAMMbI IPOBEACHUS HAYYHBIX HCCIEAOBAHUNA M TEXHUYECKUX
pa3paboToK, pa3pabarbiBaTh 3aaanus i ucnonautenei (ITK-1);

- TOTOBHOCTBIO K TIOMCKY, OOpaOOTKe, aHamu3y U CHCTeMAaTH3allud Hay4YHO-TEXHUYECKOU
UHGOPMAIIHH 110 TEME MCCIIeI0BaHUs, BBIOOPY METOMK U CpecTB penienus 3aaayun ([1K-2);

- TOTOBHOCTHIO K pEHICHHIO MPO(EecCCUOHANBHBIX MPOU3BOACTBEHHBIX 3a4ad - KOHTPOJIIO
TEXHOJIOTHYECKOTO MpoIecca, pa3padoTke HOPM BBIPAOOTKH, TEXHOJOTHUYECKUX HOPMATHBOB Ha PACXOX
MaTepuasoB, 3aroTOBOK, TOIUIMBA M JJIEKTPOIHEPTUHU, K BHIOOPY O0OOpYHOBaHUS U TEXHOJOTHYECKOU
ocHactku (I1K-4);

- TOTOBHOCTBIO K COBEPIICHCTBOBAHHIO TEXHOJIOTMUYECKOTO MPOoIiecca - pa3padoTKe MEPONPUATHI TIO
KOMIUIEKCHOMY HCIIOb30BAHHUIO CHIPhs, MO 3aMeHe NeUIMTHBIX MaTepUaioB W HU3BICKAHUIO CIOCOOOB
YTUJIM3AIMA OTXOJOB IPOW3BOJCTBA, K HCCIEIOBAHUIO NMPHYUH Opaka B TPOHM3BOJCTBE M pa3pabOTKe
NpeIIOKEHHUH o ero mpeaynpekaeHuio u ycrpanenuro (ITK-5).

3nams:

— OUONIOrMuecKre OCHOBBI B3aUMOICHCTBUS TIOJTUMEPOB C KUBBIMU OPTaHU3MaMH;

— OCHOBHBIC TIPUHIIHITHI CO3JIaHUS TIOJTUMEPOB HU3KOH UMMYHOTCHHOCTH,

— cmocoObl CHUXEHHS TPOMOOTEHHOCTH U  YJIYYIIeHHS OHOCOBMECTHMMOCTH TOJMMEPOB,
UCTIONIB3YIONIUXCS TP CO3JaHWHM HWMIUIAHTATOB, W3ACITUH MEIUIIMHCKOW TEXHUKH | TIOJUMEPHBIX
JIEKapPCTBEHHBIX CPEJICTB;

— OCHOBHBIC TIOJMMEPHI, H TEXHOJIOTHH, UCIOJb3yeMbIe MPHU TOJYyUYCHUH HU3JIEIHA MEIUIUHCKOTO
Ha3HAYCHHUS;

— OCHOBHBIC TTPHHIIHITBI CO3JIaHUS (PU3HOIOTHUCCKA-aKTUBHBIX MTOJINMEPOB;

— O0IIMe MPUHIIUIIBI, UCTIOJIb3yEeMBbIe MPU CO3/IaHUN OMOUHEPTHBIX TOTUMEPHBIX

— MaTEPHUAJIOB U U3/IEIUN U3 HUX.

Ymems:

— MPeJICKa3bIBaTh TPOMOOPE3UCTCHTHBIE U UIMYHOTCHHBIC CBOMCTBA ITOJIMMEPOB TI0 UX XUMUYIECKOMY
CTPOEHHUIO;

— OIPEACIATh BEPOSATHBIC MEXaHU3MBI B3aMMOICHCTBHS TIOJTUMEPOB U U3JICIHIA U3 HUX C OpraHaMu U
TKaHSMH OpTaHU3Ma,

— 000CHOBBIBATh BBIOOP KOHKPETHBIX TOJTMMEPOB UCXOJS U3 JKEITAaeMbIX KOHCUHBIX CBOWCTB H3ICIHUS
MEJIUIIMHCKOTO HA3HAYEHUS M UCIIOJIb3YEMOU TEXHOJIOTHH €T0 MOTYUYCHHUS.

Braoemy:

— 3HAaHUSMHU O COBPEMEHHBIX TEXHOJOTHUSX HCIIONB3YIOMUX MOJUMEPhl MEIUKO-OMOIOTHYECKOTO
Ha3HAYCHMUS;

— OCHOBHBIMHM TIPUHIMIIAMH CO3JAHHSI M3JACIUHA U3 TOJMMEPOB MEIMKO-OMOIOTHYECKOTO
Ha3HAYCHMUS;

— COBPEMEHHBIMH METOJaMH aHalln3a OWOCOBMECTUMBIX CBONCTB MOJMMEPOB, HCIOIB3YyEMBIX B
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U3JIENHUSIX MEAUIIMHCKON TEXHUKH U IIPU CO3JaHUM ITOJIMMEPHBIX JIEKAPCTBEHHBIX CPEJCTB.

— OCHOBHBIMM TOJIXOJAMM MCIOJBb3YEMBIMU IPH CO3JaHUU HOBBIX COBPEMEHHBIX MEIULUHCKHX
OMOCOBMECTHMBIX MOJMMEPOB, OMOIOIHYECKUMH U (PU3UKO-XUMHUYECKUMHU METOJaMH UCIIONb3YEMBbIMU MIPH
OLICHKE MX CBOMCTB.

3 Kparkoe cogep:axanne JuCUMIIHHBI

Paszoen 1. Obwue nonamus u mMexanuzmvl 83aUMOOEUCMBUS IHCUBO20 OP2AHUSMA C MEOUYUHCKUM
noaumMepom

1.1. Benenue. OCHOBHBIE NOHATUSA M TEPMHUHBI UCIOJIB3YEMBIX B HAyKEe O IIOJUMEPAX MEIUKO-
Ouosornyeckoro  HasHaueHus:  «buomomumepel» UM «MeauuuHckue — nonumepb»  IlondATus,
XapaKTEepPU3yIOLMe B3aMMOJCHCTBUE IOJMMEpa C OpPraHu3MOM. TepMHUHBI NIPHUHATBHIE I OIHCAHUS
MaTepHaJIOB, IPUMEHSIEMBIX JUISl 3aMEIIEHUs (3aMEHBl) U IIPU XUPYPrHUECKOM JIEYEHUH OPraHOB M TKaHEH.
[IpumeHeHne MOITUMEPOB B MEAMKO-OMOIOTUYECKUX 00JIACTSIX. PBIHOK MEUIIMHCKUX MTOJIMMEPOB U U3JIEIINI
U3 HUX.

1.2. OcHOBBI (U3NOIOTHH B3aMMOJEHCTBHS TOJIMMEPOB MEIUIIMHCKOTO Ha3HAYeHHs] W JKUBOTO
opranusMma: Mepapxusi 37eMEHTOB OpraHu3Ma. JjaeMeHThl oOmiell Mopdonaoruu kieTkd. [ToBepXHOCTHBIH
annapar kjietkd u ero B3aumojeictsue ¢ ®AIl gpyHkiuu memOpaH. DHAOIIA3MAaTHUYECKUH PETHKYIIYM.
Hekotopble ¢(yHKIMM INIaAKOro 3HAOIUIA3MATHUECKOrO pPETUKYyJIyMa, Heirpanuzamus spoB u DAIL
Besukyna, nm3ocoma, mnepokcucoma W uX poiib B orwemieHnn DAB ot nomumepa HocuTens,
JU30COMOTPOIHBIE (PU3UOJIOTUUECKH aKTUBHBIE MTOJIMMEPBI.

1.3. UmmyHnHas cuctema. CoctaB kpoBU. POpMEHHBIE JIEMEHTHl KPOBH U HUX B3aUMOJEHCTBHE C
OAIIl 1 nosmumMepoM MOBEPXHOCTH SHAONPOTE3a. DPUTPOLMTHI, TPOMOOIMTHI, JEHKOLUTHI, HEUTPO(DUIIbI,
903MHO(MIIBL, 0a30(QWIbI, JTUMQOIUTH], MOHOIMTHI, B-KIETKH, MIa3MaTH4ecKue KICTKH TIaMsITH, WX
cTpoeHue, (GyHKuM, MopporeHes M poib B OTBETE OpraHu3Ma Ha pPacTBOPUMbIE U HEPaCTBOPHMBIE
MOJIUMEPHI BBOAMMBIE B OpraHu3M. AKTHBaUs B-nuM@ounToB, npe3eHTanuss aHTUreHa, UMMYHHBIH OTBET
Ha noniumep. NK-numponutel, T-kunepsl, pacno3HaBaHuEe aHTUTEHA.

1.4. MexaHu3Mbl B3aUMHOTO BIIMSHUS HUMMYHHOH CHCTEMbl U IOJIMMEPOB BHYTPHU OpraHU3Ma.
MMMyHHasi cucteMa U T€MOCOBMECTHUMOCTh MOJIMMEPOB: bapbepbl NPU BBEIECHUU IOJUMEpPA B OPraHU3M.
[lepBelii ypoBeHb — Oapbepbl, BTOPOHl YpPOBEHb- BPOKIACHHBIH HMMYHUTET, TPETHHl YpPOBEHb —
npuoOpeTeHHbI UMMYHUTET. LleHTpanbHble U nepudepuyeckue opraHbl UMMYHHOM CHUCTEMbI. AHATOMMS
UMMYHHOH CHCTEMBI, KJIETKM HMMYHHOM CHCTEMbI, TYMOPAJbHbIH W KJIETOYHBIH HWMMYHHMTETBI U HUX
B3aMMOJECHCTBUE C MOJMMEPAMH B KOHTAKTE C OPraHU3MOM, CHCTEMAa KOMILJIEMEHTa U F€MOCOBMECTHUMBIE
noauMepsl. AHTWTENA, CHEHU(PUYHOCTh AHTUTEN W MX HCHOJIb30BAaHUE JUIsl 1IE€JIEBOrO0 TpaHCHOpTa
MIOJIMMEPHBIX JIEKAPCTB HEMOCPEACTBEHHO B KIIETKY MUIIEHb. B-cucreMa MMMyHHOM 3amuThl. KieTouHbli
UMMyHUTET T-cHcTeMa WMMYHHOM 3allMTBl M €€ B3aUMOJCHCTBHE C MEIWIHMHCKAM IIOJIMMEpPOM.
PerukynosnnotenuanpHas (Makpodaruueckas) cuctema (POC) — rmaBHas cucTremMa OTBeuaromias 3a
pe3opO1rI0 MOJMMEPOB U pacTBOpeHHE AHAONPOTe30B. IIpesenrtanus antureHa. ONo3HOBaHHWE aHTHIEHA.
AHTUTEHHOCTh MEIUIMHCKUX IOJUMEPOB, IOJIMMEPBI-TANTEHbl, aJbIOBAHTHI, IOJUMEPHBIE BaKIIMHBI.
['1aBHBINA KOMIUIEKC THCTOCOBMECTUMOCTH.

1.5. BnusiHMe monMMepoB Ha, CUCTEMY TIeMocTa3a. Pa3BuThe remocra3a BO BPEMEHHM, CTaJAUH
remocraza: CocyiucTo TpOMOOIMTAPHBIM U KOAryJSIIMOHHBIA reMocTtas. BiausHue noammepoB Ha cucteMy
reMocrasza, Tpuaza BupxoBa. AHTHAarperanTbl, AaKkTUBAaTOpbl arperauuy. Perynaunus CBEpThIBaHUS
€CTECTBEHHbIE AHTUKOAryJisHTbl. PacTBopeHue TpomMO0OB — @uOpuHOIN3. Mexanusu ¢GUOPUHOIU3B,
akTuBaTopbl  ¢ubOpuHonusa. I[lomumepHble  TPOMOOMUTHKH.  AHTHKOAryJsiHTbI M IIperaparsbl
CIOCOOCTBYIOIIME CBEPTHIBAHUIO KPOBH.

Pasnea 2. [lonumepHbIe HMILIAHTATHI.

2.1. Tlporeccel, MPOTEKAOIINE B CUCTEME TTOJIMMEPHBIA UMIUIAHTAT — KUBOH opraHm3M. OCHOBHBIC
TEPMMHBI, IE€pecajka HMIUIAHTalMs BHUJIbl TpaHcIIaHTaToB. OCHOBHBIE Ipolecchl: BocnaauTenbHbI
nponecc. buonerpamanus umiulantara. M3omduus MMIUIaHTata - 00pa3oBaHHME TKAHEBOW KarCyJIb.
[ToGounsle mponecchl: McropxkeHne — BBITAIKMBAaHWE HMIUIAHTaTa B Ommkaiiryio mojiocts. Hekpos
OKPY’)KaIOIIeH TKaHW — OTTOPKCHHE HMMIUIAHTaTa. BHYTpEHHMI KalbIIMHO3 WM OOpa30BaHHUE BHEIIHEH
Kanpluid (ocharHol Kamncymbl. J[mHaMHUYecKoe B3aMMOJEHCTBHE C OKpPYKAIOUIMMU TKaHSAMH BelneneHue
TOKCMHOB U3 uMIulaHTata. Craauum BOCHAJIMTENBHOTO Ipoliecca: HKccyAauus, nposmdepanus,
KarncyiaupoBanue. CKOpPOCTb aTakdM HWMIUIAHTaTa, CKOPOCTb OOpa30BaHUS Karcyibl. B3aumocBssb
KaIlCyJIMpOBaHUs U Ouojerpajanuy UMIiaHtata. ['uapo@uiIbHOCTh OBEPXHOCTH €€ CBSI3b CO CKOPOCTBHIO

42



SPO3UM U THIpONK3a UMIUIaHTaTta. CXeMbl THAPOJIM3a MaTepuana umIuianTara. [Ipoaykrsl Ouonerpananiu
HOJIMMEPOB, IPYIIIbI IPOAYKTOB Onoerpasanuui. HekiakTouHas U KjeTo4yHas OMoAerpaaanus UMILUIAaHTATOB.
Hexknkrounass aerpaganus ¢ NOBEPXHOCTH — 3po3us. IlocienoBarenbHOCTh IPOLIECCOB NPHU KIETOYHOMU
Ouoerpamaum.

2.2. 'emocoBMecTUMBIE (TPOMOOPE3UCTEHTHBIE) TOTUMEPBHI.

I'eMocoBMECTUMOCTh, TPOMOOPE3UCTEHTHOCTh. MakKTOphl, BIAMSIOIME HA TPOMOOPE3UCTEHTHBIE
cBoMcTBa mpore3a. [IpuHIMIHANBHBIE TOAXOABl K CO3JAaHUI0 T€MOCOBMECTHUMBIX MATEPUAIIOB. THIPOTEH,
HENOJISIPHBIE  TIOJMMEPBl €  HEY3HAaBa€MOW IIOBEPXHOCTBIO, IIOJIMMEPBI C MHUKPOHEOAHOPOJHOMU
NOBEpXHOCThIO. CHUIMEHTHpOBaHHBIE NoOJMypeTaHbl. lloauMepsl ¢ MOBEPXHOCTHIO, CHOCOOHOH K
Oouocnenn(puaeckoMy B3aMMOACHCTBHUIO C KPOBBIO: TeNapuHU3AIMS TTOBEPXHOCTH, TIOBEPXHOCTH CIIOCOOHBIE
K (puOpUHOIN3Y, TOBEPXHOCTH MOJEIHUPYIOLIME IOBEPXHOCTh SHIOTENHA.

Paszoen 3. Qusuonozuuecku akmugHvle nOIUMEPDL.

3.1. OcHoBHble mnoHsATH. Kiaccudukanus (QU3HOIOrMYECKH AaKTUBHBIX monuMepoB. Ilonsarus-
®uznonornyecku aktuBHoe BeulectBo (PAB), Dusmonornyecku aktuBHbI noaumep (DPAIID),
JlexapcTBeHHast dopma, JlexapcTBeHHOE CPEICTBO, dapMaKOKMHETHKA, buonocrynHocTs,
dapmakoguHamuka. O0mas kinaccudukanus GU3NOIOTHUECKU aKTHBHBIX TOJIMMEPOB.

3.2. Crioco6bl BBeieHUS (PU3MOIOTUYECKN aKTUBHBIX MOJIMMEPOB B OpraHu3M. OCHOBHBIE CHIOCOOBI
BBEJCHUS W  BCIIOMOTATENIbHBIE CHMOCOOBI. MX JOCTOMHCTBA W HENOCTaTKH. BHYyTpUBEHHOE,
BHYTPHUMBIILIEYHOE, BHYTPHOPIOIINHHOE, MMOAKOXKHOEe U mnepopaibHoe BBeaeHue MAIL. BernomorarenbHble
CIOCOOBI: peKTalbHOE, BarMHAJIbHOE, Ha3aJlbHOE. CHelalibHble ClIOCOObI: MHTAJSIUOHHOE, BHYTPUTJIA3HOE.
BBenenune yepes KoKy — OJIMMEPHBIE TPAHCAEPMAIIbHBIE TEPANIEBTUYECKUE CUCTEMBI.

3.3. ®U3M0JIOTUYECKU AKTUBHBIE MOJIMMEPHI C COOCTBEHHON aKTUBHOCThIO HelTpanabHble MOIMMEpHI
¢ Hecnenu(pUuecKol aKTUBHOCTBIO, IMOJIMKATUOHBI, MOJMAHUOHBI, CUHTETUYECKUE aHAJIOTM aMUHOKHCIIOT,
IIPOTUBOIIOKOBbIE ~ KPOBE3aMEHHUTENHU, J€3MHTOKCUKATOpPbl. AKTUBHOCTb CHHTETHYECKHE aHaJIOTU
AMUHOKHUCIIOT,  HEUTpaJbHBIX  IOJMAHUOHHBIX  IOJMKAaTHOHHBIX. [lonmumepel ¢ pasnuYHBIMH
(YHKIIMOHAIBHBIMU IPyHIaMHU, 0JIM N-OKCH/Ibl, 4eTBEPTUUHBIE OCHOBAHHUSI.

Pasoen 4. Qusuonocuuecku akmusHvle noauMepvl NPUBUBOUHO20 MUNA.

4.1. ®u3HONOrMYecK! aKTUBHBIE MOJIMMEPbl MPUBUBOYHOrO THNa OCHOBHBIE NMPUHIMIIBI CO3JaHUS
@®AIl npuBuBouHoro tumna (moaens Punrcmopda). OcHoBHble Buabl DAIl npuBHBOYHOrO THIA IO
mexanusmy aeiicteus. ®AIl — Berenstonme ®AB npu ruaponuze. Kourponupyemoe Boiienenne @AB B
opranusM. JlekapcTBa nmposnoHrupoBaHHoro jeicteus. OcodbenHoct duznonorndeckoil akrusHoctu GAII,
«moauMepHbie 3P EKTb, ATUTUBHOCTh CBOMCTB MpH co3ianuu ®AB npruBUBOYHOIO TUIIA.

4.2. Knaccudukanus pu3noI0rHUecKy aKTUBHBIX MOJMMEPOB MO0 MEXaHU3MY JieicTBUi. MexaHu3m
neiictBus u tunel @AII BHe, BHYTpH M Ha TOBEpXHOCTH KieToK. JInzocomorponHsie DAII.

4.3. KonctpyupoBaHue (U3MOJOTUYECKH AKTHUBHBIX MOJMMEPOB INPUBUBOYHOIO THHa BpIOOp
HOocUTeNsl M y3na cBs3biBaHus npu koHcTpyupoBauust DAIL. Kpurepunm Boibopa DAB. OcHoBHbIE
XMMHUYECKHE PEAaKIMM M TUIBl XUMUYECKMX CBs3ed. CTparerusi CMHTE3a IOJUMEPHBIX JIEKApCTB U €€
OTJIMYME OT CTPATETHUH CUHTE3a HU3KOMOJEKYIApHbIX PAB. OyHKIIMOHATBHBIE TPYIIBI, HEOOXOAUMBIE IS
cBsi3bIBaHMA. AnbTepHaTuBHBIE Mosienu DAII otnuyaronuecs ot moaenu Punrcnopda.

4.4. Tlonumepsl HOCUTENH (HU3HUOJIOTHUECKH aKTHBHBIX BemiecTB. OOmue TpeOoBaHUS, OCHOBHBIC
Tunbl HocuTenei. KapOorenHuble monuMepsl, reTepolientblie noaumMepsl. buopasznaraemele 1 Hepaziaraemble
HOCHTEIIH.

4.5. Llenesoii tpancnopt PAIl B opraH MHIIEHb BHYTPU OpraHU3Ma. YPOBHHU CEJIEKTHBHOCTH
nenesoro Tpancnopra ans @AIl pazHeix Tunos. BekTopsl, oOecneunBaromye 1eleBoi TPaHCIOPT B OpraH
(KJIETKY) MUIIICHb.

4.6. buonectpykuuss @AIIl B opranusme. Bapuantsl dpapmakokuHetuku ®AB npu OuoaecTpykuuu
@AII B 3aBUCUMOCTH OT crioco0a BBEACHUS B OPraHU3M, MEXaHU3Ma JIECTPYKIMHU IMOJIMMEPAa HOCUTENS U
XUMUYECKOU TTPUPOHI crieiicepa. [Ipumepsl hapMakokuHETHKH KOHKPETHBIX DAL

4.7. Cunre3 (U3MOIOTHMUYECKH aKTUBHBIX NoiauMepoB. CTparerus u TakTuka perpocunte3a DAII
npuBuBoYHOTO THma. CHHTE3 (CO)moJMMEpHU3aleii, co3laHue BCTaBKU-criedicepa. CHHTE3 TMyTeM
NOJMMEPaHAJIOTHYHBIX MpeBpaleHnil. Peakiuy, npumMeHseMble Ipyu CUHTE3€e, TpeOoBaHU K HUM. Peakiuu
AKTUBHPOBAHMSI ITOJINCAXAPUIOB

Pazoen 5. Konkpemmuvie npumepul ¢husuonocuiecku akmusHblx NOIUMEPO8 U 1eKapCme Ha ux 0CHoge.
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5.1. TlonumepHble mNpOU3BOAHBIE HHM3KOMOJEKyIApHbIX DPAB. JlekapcTBa, AelCTBYIOLIME Ha
HEpBHYIO cucteMy. [lommmepHble NPOU3BOJHBIE MECTHBIX aHACTETUKOB. KypapemogoOHblE MOIMMEPHI.
[TonumepHsbie TPOU3BOIHBIE JIEKAPCTB, AECUCTBYIOLUIMX Ha LIEHTPAJIbHYIO HEPBHYIO cucreMy. [Ipon3BoaHble
HerpoMeanaropoB. IIpon3BOIHBIE KAaTEXOJAMHUHOB, MEXAHHU3Mbl JEHCTBUS U CAaWThl Ul CBA3BIBAHUA C
HOJMMEPOM-HOCUTENIEM M WX BIMSHHE Ha (U3MOJOTHYECKYI0 aKTMBHOCTb. HepomenTtuabl ¢ ¢(yHKIuEH
HNOJKPENJICHUs U UX UCIOJIb30BaHUE B (DapMaKOJIOIMU HApKOMaHUM M ajmkorojausMa. D¢p¢eKT pasiencHus
AKTUBHOCTH. PacoBO-3aBUCHUMBIE JIEKAPCTBEHHBIE CPEACTBA. MHOIrOTOYEYHOE CBSA3BIBAHME C PELENTOPAMHU
Ha MIOBEPXHOCTH KJIETKH. BinsiHue nanpHero okpyKeHus Ha aKTUBHOCTb.

5.2. IlomumepHble NPOU3BOJHBIE BEIIECTB C IPOTHBOOIYXOJIEBOM AaKTUBHOCTHIO. (CHOBHBIE
NPUHIUIBI, HMCIONB3YIOMHMecs Ui OopsObl C omyxoseBbiMH kieTkamu. Kiaccuduxamms DAIT mo
MEXaHU3MY IPOTUBOOIIYXOJIEBOIO ACUCTBMs, CTpPATErHsl MX KOHCTpyMpoOBaHMs M cuHTe3a. llommmepsl ¢
COOCTBEHHOM  aKTMBHOCTBIO,  JCMCTBYIOIIME  HA  MOJIEKYJSIPHOM  YpPOBHE.  AJKWIMpYIOIINE
npotuBoomnyxojeBbie DAIl npuBuBouHOro THMa. M30uparenbHOCTh AEUCTBUSA, KoMmmoHEeHTH DAIIL
y3Hatouue pakoBble kieTku. DAIl antumerabonutel. LleneBolt TpancnopT mpoTtuBoomyxoiieBbix DAIL
buocnenunguueckue BekTopsl. KoHKpeTHBIE TOIMMEpPHBIE TPOTUBOPAKOBBIE JIEKAPCTBA U UX CBOMCTBA.

Paszoen 6. Ilonumepnvie kopnycKyisapHblie HOCUMENU IeKAPCMEEHHBIX CPEOCME.

6.1. DU3N0IOTNYECKU aKTUBHBIC IIOJIMMEPHBIE MUKPOYACTHULIbI Knaccudukanus
HAaHOKOPIYCKYJUIAPHBIX HOCHUTEJEH JIEKApCTBEHHBIX CPEJCTB, MPHUHLMIIBI CO3JaHHUS MU HCIIOJIb30BAHMUS.
CucreMsl, ynpasisoIUe CKOPOCTIO BBIIEICHUS JIEKAPCTB U3 HOCUTENA U LIEJIEBOM JOCTaBKOM HAHOYACTHII.
Henupkynupytouue pacTBopsiomMecs B OpraHM3Me MUKpO4YacTHIbl. LlMpKyaupyrolime MUKpOYacTHIIbI,
CKOpPOCTb UX OMOIECTPYKIMH, CIIOCOOBI JOCTaBKH B OPraHU3M U BBIBEJICHUE U3 OpraHu3Ma

6.2. Hanopeaxtopsl. [IpunHiun pedcTBUS (EPMEHTHBIX MYJIBTUIIPOIECCOPHBIX HAHOPEAKTOPOB.
CriocoObl CHHTE3a HAaHOPEAKTOPOB HAa OCHOBE IOJUMEPHBIX HAHOKAICYJ C MPOTSHKEHHOM Mo TIiyOuHe
IIOJIYITIPOHUIIAEMOU CTEHKOM.

6.3. PU3NOJIOTUYECKN AKTUBHBIE IIOJIBIE IOJMMEPHBIE JIMIIOCOMBI, HUOCOMBI U IOJIMMEPOCOMBI.
Krnaccugukanus noJTuMepHbIX MOJIbIX HAHOHOCUTENEH, CrIocOoObl CUHTE3a U (hapMaKoJIOTHYECKUE CBOMCTBA.
Mogens  (u3MONOrHYeck AakTMBHOM sumocombl. OCHOBHbIE KOMIIOHEHTHI MeMOpaHbl. HoBble
MIPOTUBOPAKOBBIE JIEKAPCTBA HA OCHOBE JIUMOCOM. [{eneBoi TpaHCOpPT reHOB B SAPO KUBOM KIIETKU. | eHHast
Tepamnus TKENbIX 3a00JIeBaHUI KaK «Tepanus BHIOOPay.

4 O0beM yueOHOH THCHHMILIUHBI

o B 3aueTHBIX B akanem.
Bunast yueOHoM paboTh

eIMHUIIAX qacax
Oo6masi Tpy10eMKOCTh TUCHHUIJIHHBI 10 Y4eOHOMY MJIAHY 3 108
KonTakTHas padoTa — ayIMTOPHBbIE 3aAHATHS: 1,42 51
Jlexumn (Jlek) 0,47 17
[Tpaktuueckue 3ansatus (I113) 0,95 34
Camocrositesnnasi padora (CP): 1,57 56,6
KoHnTakTHas camocrosiTeNnbHas paboTa — —
CamocTosiITeIbHOE U3YUEHHE Pa3/iesIOB JUCIUILINHBI 1,57 56,6
3auem c oyenxou: 0,011 0,4
KonTakTHas paboTa — MpoMeKyTOUYHAs aTTECTalHs 0,011 0,4

3auer
Bupa xoHTpoOJIs: .
C OLIEHKOM
. B 3auerHbIX B actponom.
Bunasl yueOHOI paboThI

eIMHUIIAX Jacax
O0mast TpyA0eMKOCTh JMCIHHIIIMHBI 10 Y4eOHOMY IIAHY 3 81
KonTakTHas padoTa — ayIMTOPHBbIE 3aAHATHS: 1,42 38,25
Jlexmn (Jlek) 0,47 12,75
[Tpaktuueckue 3anstus (I13) 0,95 25,5
CamocrositesibHas padora (CP): 1,57 42,45
KoHnTakTHas camocrosiTenbHas paboTa — —
CaMoCTOsTeTbHOE H3YUYCHHE Pa3/IeIIOB AUCITUTUIHHBI 1,57 42,45
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IIpoodondxcenue madbauywsi

3auem c ouenkoii. 0,011 0,3

KonTakTHas paboTa — MpOMEKYTOYHAS aTTECTAIHS 0,011 0,3

3auer

Bun kontpoJs: .
C OIlEHKO

AHHOTanus padoyeil MPOrpaMMbl JUCHHIJIMHBI
«XHMMHS H TEXHOJIOTHSI dJIeMeHToopranudeckux nmoaumepos» (b1.B.J1B.02.01.02)

1 Heap aucoumiInmHsl — (OPMHUPOBAHWE Y MAruCTPOB CHCTEMBI 3HAaHUH B  00JIacTH
3JIEMEHTOOPTaHUYECKUX MOHOMEPOB, OJIMTOMEPOB, MOJIMMEPOB, U3yUeHUE X (HU3UKO-XUMUUYECKHX CBOICTB,
W3y4YEHUE CTpPAaTEruid CHHTE3a DJIEMEHTOOPTAaHWYECKUX COCIMHEHUH, B YaCTHOCTH KpPEMHHUU WU
docdopcoaepkamx, TEXHOJIOTUN UX ITPOU3BOJICTBA.

2 B pe3yabraTre u3ydyeHus AUCHMILUIMHBI 0OyYyalwuluiicss MO0 MNporpaMMe MarucTpaTypbl
JAOJIKEH:

Obaaoams crienyromumu npopeccuonansabive (I1K) koMneTeHIusIMHE:

- CIIOCOOHOCTBIO OPTraHU30BBIBATh CAMOCTOSITENILHYIO U KOJIJIEKTUBHYIO HAYYHO-HUCCIIEI0BATEIBCKYIO
paboty, pa3pabaThiBaTh IUIAHBI M TPOTPaMMBbl TPOBEACHUS HAYYHBIX MCCIICIOBAHUNA M TEXHUYECKHX
pa3paboToK, pa3pabareiBaTh 3aAanus A ucrnoanurenci (ITK-1);

- TOTOBHOCTBIO K TIOMCKY, OOpaOOTKe, aHalu3y U CUCTEMAaTHU3alMM HayYHO-TEXHUYECKOU
uH(OpMAIIMH 110 TeME UCCIIe0BaHMS, BHIOOPY METOIUK M CpeAcTB pemenus 3aaaun (I1K-2);

- TOTOBHOCTBIO K pEUICHUI0 TMPOPECCHOHAIBHBIX IPOU3BOJICTBEHHBIX 3a7a4 - KOHTPOJIIO
TEXHOJOTMYECKOTo Mpolecca, pa3padoTke HOPM BBIPAOOTKH, TEXHOJIOTMYECKMX HOPMATHBOB Ha Pacxo
MaTepHaJioB, 3aroTOBOK, TOIUIMBA W SJEKTPOIHEPrHHU, K BBHIOOPY OOOPYIOBAaHUS U TEXHOJIOTHYECKOU
ocHactku (ITK-4);

- TOTOBHOCTBIO K COBEPILIEHCTBOBAHHUIO TEXHOJIOIMUECKOT0 Mpoliecca - pa3paboTKe MEPONpUSTHIl 1O
KOMIUIEKCHOMY HCIIOJB30BAHHUIO CBIPhS, MO 3aMeHe Me(UIUTHBIX MaTepUaloB W HU3BICKAHUIO CIOCOOOB
YTWJIN3ALUA OTXOJO0B IPOU3BOJICTBA, K HCCIEJOBAaHHMIO NMPUYMH Opaka B IMPOU3BOJCTBE U pPa3pabOTKe
HpeIIoKEHHUH 10 ero mpeaynpexaeHuio u ycrpanenuio (ITK-5).

3namo:

— o0mue cBeJieHus 0 KpeMHU- U (hochOopOpraHMIECKUX COSAMHEHUSIX;

— METOJIbl CHHTE€32 MOHOMEPHBIX, OJJUTOMEPHBIX U TOJIMMEPHBIX KPeMHHI- U (HOChHOpOpPraHNIECKUX
COEIMHEHUI; MEXaHU3MBbI POTEKaHMS U OCOOEHHOCTH OCHOBHBIX PEaKIMii B XUMHH KpeMHUs U docdopa;

— 0COOEHHOCTH CBOMCTB KpEeMHHMI- U (OCPOPOPraHUYECKUX COANHEHU;

— MPOMBIIIJIEHHBIE CIIOCOOBI TOMyUeHUsI KpeMHUN- U PochopopraHndeckux COeIMHEHHH, a TaKkKe
amnmapaTypHoe opopMIIeHHE.

Ymemy:

— OIIpPeNEeNATh CTPATETHIO U OCYIIECTBISATH CUHTE3 3JIEMEHTOOPTraHNYECKUX COeTUHEHUM;

— MPUMEHSTH TIOyUYeHHbIC 3HAHUS Ha TPAKTHUKE JJIs1 pelIeHHs MPOopEeCCHOHATBHBIX 3a/1a4.

Braoemy:

— — HaBBIKaMU Pa0OTHI ¢ HAYYHOUW JTUTEpaTypoill B OOJIACTH SIEMEHTOOPTaHMYECKUX COEAUHEHUH,
00paboTKK M aHaTN3a MOMyYEHHBIX 3HAHUM;

—— METOJaMH OIEHKU (PU3UKO-XMMHYECKUX CBOMCTB AJIEMEHTOOPTAHUYECKUX COSTMHEHUN.

3 KpaTtkoe coaep:kanne THCIIHTNITHHbI

Pa3pnen 1. BBegenne. XuMusi KpeMHHHOPraHU4eCKUX MOHOMEPOB

1.1 Obmue cBeneHus o KpeMHHilopranmdyeckux coennHeHusix. Kpemuuit u yriepon. CxoncTBo u
paznuuue. MOHOMEpHbIE, OJIMTOMEPHBbIE M TOJMMEpPHBbIE KpeMHHUopranudeckue coeauHeHus. CuHrte3
KpPEMHUUOPraHUYECKUX MOHOMEpoB. [IpsiMoii cuHTE3 opraHoxjopcuwiaHoB. BeicokoTeMmeparypHas
MOJIMKOHACH AN, Peakius qeruipoKoHAeHCAUd. [ HapoCHInInpoBaHue o1eQruHOB.

1.2 Meroasl cuHTE3a  TOJUOPraHOCWIOKCAHOB.  ['MaponuTHueckas  MOJMKOHJEHCAIUS
KpEMHHUHOpraHu4eckux MoHOMepoB. llomumMepuzamus IUKIOOPTraHOCHIOKCAHOB. AHHMOHHAs, KaTHOHHAs
MOJIMMEPU3ALUsl OPraHOLMKIOCHIIOKCAaHOB. HepaBHOBeCHas nmosiMMepu3anusi OpraHOLUKIOTPUCUIOKCAHOB.
[TonnaneMeHTOOpraHOCUIOKCaHBI. [TonmmGopopraHOCUIIOKCAHBI. [TonunantoMo-OpraHOCUIIOKCAHBI.
[Tonuturanoopranocunokcansl. [loaumeps! ¢ OpraHOHEOPraHUYECKUMH LIETISIMU MOJIEKYJI.
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Paznen 2. Xumus ¢ochopopraHudecKuX COeIMHEHUH M XUMHYeCKAs TEXHOJIOTHA
3J1eMEHTOOPTaHUYECKUX COeTUHEHN

2.1 ®ocdoporannveckune coenuneHus. OcoOeHHOCTH cBsi3u B ¢ocdazeHax. ['maponus, amuHOIU3,
ankorom3 QocdazeHos. [leperpynmupoBku docha3eHOB: OCHOBHBIC BHIBI U MexaHH3M CriocoObl CHHTE3a
nonuauxiopgpochazena. OCHOBHBIE W TMOOOYHBIE pEAKIUHM CHHTE3a OpraHopochazeHOB pPa3TUIHOTO
ctpoenust. O6aacTu npuMeHeHus1 opraHodocha3eHoB.

2.2 XuMuYecKas TEXHOJOTHS DJIIEMEHTOOPTaHMYECKUX COCAMHEHUH. TEeXHONOrHs MOJTy4eHHs
OPraHOXJIOPCHIIAHOB. TEXHOJIOTHS TIOTYUYCHHS XJIOPUPOBAHHBIX METHII-, (PEHUIT-, METUII(CHUIXIIOPCHUIIAHOB.
TexHOJOTHs TOyYeHUS aTKOKCH(apOKCH)CHIAHOB. TEXHOJOTHS MOJNYyYCHHs] OJMTOMETHII-, OJHMTOITHIIL,
OJIMTOMETHI(PEHUICHIIOKCAHOB. TEeXHOIOT S MMOJIyYSHUsT MOJMMETHII-, MOIH()EHUICHIOKCAaHOB U JIAKOB Ha
UX OCHOBE. TeXHOJIOTHsI MOTyUeHHsI MOJIM(EHIIIUATHIICHIIOKCAHOB M JTAKOB HA KX OCHOBE.

4 O0beM yueOHOH TUCHMILINHBI

. B 3ayeTHBIX B akanem.
Bunel yueOHO# paboThI
CIIMHUIIAX Jacax
Oo6masi Tpy10eMKOCTh JUCHHUILJIMHBI 10 Y4e0HOMY MJIAHY 3 108
KonTrakTHasi pa6oTa — ayuTOPHBIE 3aHATHSI: 1,89 68
Jlexumn (Jlek) 0,47 17
[TpakTuueckue 3ansatus (I113) 0,95 34
JlaboparopHbie padboTs (J1ab) 0,47 17
CamocrosiTesibHas pa6ora (CP): 1,099 39,6
KoHTakTHasi caMocTosITeNIbHAs paboTa — —
CamocTosTenpbHOE H3YUCHUE Pa3/ICNIOB TUCIUILIMHBI 1,099 39,6
3auem c oueHKoi. 0,011 0,4
KoHTakTHas paboTa — mpoMeKyTOUYHasl aTTeCTaLMsI 0,011 0,4
3aver
Bun xoHTpoJIs: .
C OLIEHKOM
. B 3ayerHBIX B actponom.
Bunel yueOHOI paboThI
eIMHUIIAX qJacax
O0masi TpPyA0EMKOCTb JMCHMILIMHBI 10 Y4eOHOMY IJIAHY 3 81
KonTakTHas padoTa — ay1MTOPHbIE 3aHATHS: 1,89 o1
Jlexmm (Jlek) 0,47 12,75
[Tpakruueckue 3ansatus (I13) 0,95 25,5
JlaGopatopubie pabotsl (JI1ab) 0,47 12,75
CamocrositesbHas padora (CP): 1,099 29,7
KonTtakTHas camocTosiTenbHas pabota — —
CamocTosITeTbHOE U3YUEHHUE Pa3/IesIOB JUCIUILINHBI 1,099 29,7
3auem c oyenxou: 0,011 0,3
KonTakTHas paboTa — MpOMeXKyTOUYHAs aTTECTalHs 0,011 0,3
3auer
Bupa xoHTpoOJIN: .
C OLIEHKOM

AHHOTanus padoveil NPOrpaMmbl AUCHUNIIHMHBI
«XHMHS U TEXHOJIOTHSI TEPMOpeaKTUBHBIX mojumepos» (b1.B./1B.02.01.03)

1 Heap AMCOMIUIMHBI — OCBOCHHE XWMHH, TEXHOJOTHH, CBONCTB M OCOOCHHOCTEH MOITy4YeHUS W
MIPUMEHEHUS TOJMMEPOB U UX KOMIIOHEHTOB, MCIIOJB3YEMBIX B KAa4€CTBE CBS3YIOIIMX ISl MOJIMMEPHBIX
KOMITO3MITMOHHBIX MaTEpPHAIOB, O3HAKOMJICHHE C HOBEHIIMMH JOCTIDKCHHSIMH B O3TOH 00JacTH U
TEHACHIMSIMH €€ JaibHeiero pa3BuTus. [Iporpamma BrirodaeT B ceOsi 03HAKOMIIGHHWE C TEXHOJOTHEH
MOJIMMEPHBIX KOMITO3UITMOHHBIX MAaTEPUAJIOB M YIIIYOJICHHOEC OCBOCHHME XUMHU M TEXHOJIOTHU 0a30BBIX H
CHEIMAILHBIX MOHOMEPOB, OJIMTOMEPOB U APYTUX KOMIIOHEHTOB TEPMOPEAKTHBHBIX CBSI3YIOIIUX, CIIOCO0aX
MX aHaJiM3a U UCIOJIb30BaHUS I H3rOTOBJICHUS KOMITO3UIIMOHHBIX MAaTEPUAJIOB.

2 B pe3syabTaTre u3ydYeHHsl AMCHMILUIMHBI 00y4Yalwluiicss MO0 MNporpaMMe MarucTpaTypbl
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HOJIKEH

Obnadams cnenyromumu npodeccuoHanbHbiME (1K) kommeTeHIMsAMM:

- TOTOBHOCTBIO K TIOMCKY, 0O0pa0OTKe, aHaiu3y M CHUCTEMaTH3alMH HAyYHO-TEXHUYECKOU
uH(OpMAIINH 110 TeME UCCIIe0BaHUs, BHIOOPY METOIUK | cpecTB pemienus 3aaaun ([1K-2);

- TOTOBHOCTBIO K COBEPIICHCTBOBAHHMIO TEXHOJIOIMYECKOTO MpoIiecca - pa3padoTKe MEPOIPUATHIT TIO
KOMIUIEKCHOMY HCIIOJIb30BAHUIO CHIPbs, MO 3aMeHe JAe(DUIUTHBIX MaTepUaloB M HM3bICKAHUIO CIOCOOOB
YTWIN3ALUKA OTXOJO0B IIPOM3BOJCTBA, K HCCIEJOBAaHHMIO NPUYMH Opaka B INPOMU3BOJACTBE M pa3pabOTKe
IPEUIOKEHHH 0 ero mpeaynpexkacHuo u yerpanenuro (ITK-5);

- COCOOHOCTBIO K OLIEHKE SKOHOMHUYECKON 3(h(PEeKTUBHOCTU TEXHOJIOTHUECKUX IMPOLIECCOB, OLEHKE
WHHOBAIIMOHHO-TEXHOJIOTHYECKUX PUCKOB IPH BHEApEHHH HOBBIX TexHoorui (I[1K-6);

- CIIOCOOHOCTHIO OIEHUBATh d(PPEKTUBHOCTh HOBBIX TEXHOJIOTUNA U BHEAPATH UX B MPOU3BOJICTBO
(TIK-7).

3namo:

— CTPOEHHE, CBOMCTBA U KJIACCU(PUKALIMIO KOMIIO3UI[MOHHBIX MAaTEPUATIOB U UX KOMIIOHEHTOB;

— OCHOBHBIE 3aKOHOMEPHOCTH KUHETHKU M PEOJIOTHH OTBEPXKACHUS, OCOOCHHOCTH Tefieo0pa3oBaHus
U CTPYKTYPBI TPEXMEPHOU CETKH;

— OCHOBHBIE CBOMCTBA CTEKJIOOOPa3HBIX IMOJMMEPOB, 3aBUCUMOCTU TEMIIEpaTyphl CTEKJIOBAaHUS H
MEXaHUYECKUX CBOMCTB OT CTEIEHHU OTBEPKJIEHUS U OT XUMUYECKOTO CTPOEHHUSI KOMIIOHEHTOB CBSI3YIOLIETO;

— MPUHIIMIBI PETYIUPOBAHUS CBOMCTB MOJUMEPHBIX KOMIIO3UIIMOHHBIX MaTEPHAIOB BapbUPOBAHUEM
IPUPOIBI, COCTaBa M PEXKUMa OTBEPKICHUS CBA3YIOLIETO XUMHIO, TEXHOJIOTHIO, 0COOCHHOCTH OTBEPKIACHUS
U XapaKTEePUCTUKH 0A30BBIX U CIIEIIMATBHBIX TEPMOPEAKTUBHBIX CBS3YIOIINX;

— OCHOBHBIE TEPMOILJIACTMYHBIE IIOJIMMEPBl, HCIOJb3yE€MblE B KauyeCTBE CBS3YIOLIETro s
MOJIMMEPHBIX KOMITO3UIIMOHHBIX MaTEPHAJIOB U B aJ/INTUBHON TEXHOJIOTUH, UX CBOMCTBA;

— OCHOBHBIE (PH3MKO-XMMHUYECKHE MPOIECCHl M SBICHHS Ha TpaHUIle pasjena ¢a3 cBs3yloliee-
HATIOJTHUTEIb U UX BIUSHUE HA CBOMCTBA KOMIIO3UIIMOHHOTO MaTepHana.

— OCHOBHBIE J00aBKM M MOAU(DUKATOPBI CBI3YIOMIMX JUISI MOJUMEPHBIX KOMIIO3HIIMOHHBIX
MaTepUaoB.

Ymems:

— OLIEHWBATh KUHETUKY M CTENIEHb OTBEPKJICHUSI TEPMOPEAKTUBHBIX CBS3YIOIINX;

— onpeaensaTh Mop(hoIOrHYECKUE, PEOJIOTUYECKUE, TETIIOBBIE U TEPMUUYECKHE CBOMCTBA MOJIMMEPHBIX
CBA3YIOILUX;

— OLICHUBAaThb XMMHUYECKOE CTPOCHHE M MOJIEKYJISIPHO-MACCOBbIE XAPAKTEPUCTUKHU CBA3YIOIETO MU
€ro KOMIIOHEHTOB;

— OLIEHUBATh OCHOBHBIE IKCILTYyaTallMOHHbIE XapAKTEPUCTUKU MOJIMMEPHBIX KOMITO3ULINN;

— BBIBIATH B3aMMOCBSI3b CTPYKTYPHl MOJMMEPHBIX CBS3YIOMIMX M CBONCTBA KOMIIO3UIIMOHHBIX
MaTepraioB Ha UX OCHOBE.

Braoemw:

— METOJaMH CHHTE3a MOHOMEpOB, OJHIOMEPOB U TIOJUMEPOB, HCHOJIb3YEMBIX B KauyecTBE
CBA3YIOILErO WJIM KOMIIOHEHTOB CBS3YIOLUX JUISl TOJIMMEPHBIX KOMIIO3UIIMOHHBIX MaTEpUaoB;

— croco0aMy peryIMpoBaHus CBOMCTB MOJTMMEPHBIX KOMIO3UIIMOHHBIX MaTEpPUaIOB BapbUPOBAHUEM
IIPUPOJIBI, COCTaBA U PEKUMA OTBEPKACHHUS CBS3YIOIIETO;

— METOJaMH U3TOTOBJICHUS U3/ KOMIIO3UIIMOHHBIX MaTepUaIOB;

— METOAAMH aJANTUBHOIO IPOU3BOJCTBA KOMIIO3UTHBIX U3/IETHM.

— crocof0amMy TMOJIy4eHHs KOMIIO3MIIMOHHBIX MAaTepHalloB CO CIEHUATIbHBIMU CBONCTBAMHU, B TOM
qHCIIe TEIJIO- U TEPMOCTOMKHX, HETOPIOYMX, CaMO3aJICYMBAIOIINXCS.

3 KpaTtkoe coaep:kanue TUCHUATITHHBI

Paszoen 1. Obwue ceedenuss 0 KOMNOIUYUOHHBIX Mamepuanax u ceazyiowux Pazoen 1.1

OO0mue cBeneHUsT 0 KOMIIO3UIIMOHHBIX MaTepuanax, ux kiaccuduxaius. CTpyKTypa, KOMIIOHEHTHI
HOJMMEPHBIX KOMIO3ULMOHHBIX MaTepraioB ([TIKM) u ux knaccudukanus. Kimaccudukarus HaromrHUTeneH
U CBSI3YIOUIMX, MX (YHKIUU KaK KOMIIOHEHTa KOMIIO3MIIMOHHOTO MarepHaia. B3auMocBs3b CTPYKTYpHI
KOMITO3UIIMOHHBIX MaTepHajoB M MX CBOWCTB. O030p pbIHKAa KOMIIOHEHTOB CBsi3yromux amst ITKM.
[TupamMuia mMpeBOCXOJCTBA TEPMOPEAKTUBHBIX cMoJI. CoOBpeMEHHbIE Hay4dHble, TEXHOJIOTMYECKUE U
pBIHOYHBIE TeHIeHITUH B o0sacTi [IKM 1 cBSI3yrOmmX AJis HUX.
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CoBpeMeHHBIE CITOCOObI M3TOTOBJICHUS MOJMMEPHBIX KOMIIO3MLMOHHBIX MarepuaioB. KoHTakTHOe
dbopmoBanue, aBToknaBHoe ¢GopmoBanne, RTM/VARTM, BakyymHas uH(]y3usi, HAMOTKa, MPECCOBAHHE,
MyATPY3Usl, aIAUTUBHASA TEXHOJIOrHUs noyyeHus [IKM.

Pa3zmen 1.2

OcobeHHoCcTH (M3HMKK CETYATBIX IOJMMEPOB. MeETo/bl aHanu3a TEPMOPEAKTUBHBIX CBS3YIOIIUX.
HccnenoBanue mnpouecca OTBEPXKAECHUS TEPMOPEAKTHBHBIX CBS3YIOLMX. Peojoruueckue, TEmIoOBbIE U
TEPMHUECKUE CBOMCTBA, XHWMHYECKas CTPYKTypa M  MOJEKYJSIPHO-MAacCOBbIE  XapaKTEPUCTHUKHU.
HccnenoBanue 53KCIUTyaTallMOHHBIX —XapaKTEPUCTUK OTBEP’KACHHBIX KOMIIO3MLMH, B TOM 4YHCIE
MEXaHUYECKUX CBOWCTB, TEIUIO-, TEPMOCTOMKOCTH, TPEIIMHOCTOMKOCTH, KO3()(UIUEHTa TEII0BOIO
paciIMpeHusi, OTHECTOMKOCTH U ABIMOOOPa30BaHNUs, KUCIOPOIHOTO UH IEKCA.

Pa3zgen 1.3

OcCHOBHBIE 3aKOHOMEPHOCTH KHHETHUKH M PEOJIOTHH OTBEP)KIEHHUS, 0COOEHHOCTH 00pa3oBaHUs H
CTPYKTYpbl TPEXMEPHOH CeTKH, reneoOpa3oBaHus. BiusHue cTeneHM OTBEpXKIEHHS Ha TEMIIepaTypy
CTEKJIOBAHUS U ME€XaHU4ecKHue cBoMcTBa. OCHOBHbIE (PM3UKO-XUMHUUECKHE MPOLIECCH] U SIBJICHUS Ha TPAHULIE
paszena (a3 cBsA3ylollee-HalOJIHUTENb U UX BIUSHUE HA CBOMCTBAa KOMIIO3UILIMOHHOTO MaTepHuaa.

Pa3zoen 2 Xumus u mexnonocus ceazyowux 0715 NOIUMEPHBIX KOMHNOZUYUOHHBIX MAMEPUATOB.

Paznen 2.1 denondopmanbaeruiible U poJICTBEHHbIE KiIacchl oauroMepoB. ITommbeHnzokcazunbl u
NOJIMOEH30KCa30JIbI.

Paznen 2.2 HenachlileHHble OMU3(GUpHBIE, BUHWI-3(UPHBIE, aKPUIIOBbIE, (DypaHOBBIE OJIUIOMEPHI.
HNx mnpumeHeHne B KayecTBE CBA3YIOIIMX JUISI KOHCTPYKIIMOHHBIX KOMIIO3ULMOHHBIX MAaTE€pHaliOB, B
CTOMATOJIOTUHU U JUIS TPEXMEPHOM MeYaTh METOAO0M CTEepeosInTorpaduu.

Pazgen 2.3 ba3zoBbie U crnenUalibHbIC SMOKCHUIHBIE CMOJIBI. OTBEPAUTENH AJIA SMOKCHIHBIX CMOJIL:
annpaTUUeCKue U apoMaTUYeCKHe aMUHbl, aMUHO-aMU/IHbIE, OJIMT03(Up-aMUHHbIC, AaHTHIPUIHBIC U JIpYyTUE
OTBEPAUTEIH.

Paznen 2.4 Tepmocroiikue cBs3ytonme. bucManenmuabsl ¥ noauuMuabl. LluanoBble 3¢UpPHIL.
@ranoHuTpuisl. KpeMHUMOpraHM4ecKue CBA3yOLIHeE.

Pasnen 2.5 IlommyperaHbl U MX KOMIIOHEHTHI: IOJIMOJIBI U HM30LMaHAThHL. CBA3YIOIIME HAa OCHOBE
COEIMHEHUI MPUPOJHOTO IPOUCXOXKAeHUS (OMOoKOMIIO3UTHI). [Ipoune Kiacchl CBA3YIOUIHX.

Paznen 2.6 Moaudukatopsl 1 HAMOJHUTENU Ul CBA3YIOLUIMX. TepMOIIacThl Kak CB3YIOIIUE IS
MOJIMMEPHBIX KOMITIO3ULIMOHHBIX MaTEpPHAIOB

Paznen 2.7 Tlonyuenue oOyuaromuMcsl TEMbl U HalnmucaHUe aBTopedepaTa. 3amura aBTopedepara B
BUJE TPE3CHTAlMd C Yy4yacTHEM ayJAuTOpuu. PelleHne NpakTHUYECKUX 3a7ad MO TEXHOJIOTUU
KOMITO3UIIMOHHBIX MaTepUaJIOB Ha IpuMepe pedeparos.

Paznen 2.8 Pemenue mnpakTuyeckux 3aJaHUN MO pa3pabOTKE peuenTypbl CBA3YIOLIUX JUIS
MIOJIMMEPHBIX KOMITO3ULIMOHHBIX MAaTEPUAJIOB.

Pasoen 3 Ilpakmuueckoe u3yuenue XuMuu U MEXHOIO2UU CEAYIOWUX Ol  NONUMEPHbLIX
KOMNO3UYUOHHBIX MAMEPUATLO8

Paznen 3.1. JlaGopatopnass pabora 1. IlepBas wacTh TpakTHUKyMa TIOCBSIIEHA TOJYYCHHUIO
KOMIIOHEHTOB CBSI3YyIOIIMX JUISI IOJMMEPHBIX KOMIIO3UIIMOHHBIX MAaTE€pPHAIOB MJIIM COCTABIECHUIO HX
peLenTypBhl.

Paznen 3.2. Jlabopatopnast pabGora 2. Bropas uacth 1a0OpaTOpHOTO MpPAaKTHKyMa BKJIIOYAeT
U3TOTOBJIEHHE 00pa3lia MOJIMMEPHOTr0 KOMITO3UIIMOHHOTO MaTepuayia ¢ €ro HCIOJIb30BAHUEM C IOMOIIBIO
COBPEMEHHBIX METOJIOB NepepabOTKM (Kak IMpaBHIIO, BaKyyMHOH HH(Yy3Hel). Moxer BKIOYaTh B cels
OLICHKY TE€XHOJIOTHMUYECKUX IMapaMeTpoB Mpolecca (HanpuMep, KHHETUKY MPOIUTKH).

4 O0beM yueOHOi 11 CUUIIIMHBI

. B 3aueTHBIX B akanewm.
Bunet yueOHoi paboThI
€IMHUIIAX gacax

Oo0masi TpyA0eMKOCTb IMCUMILJIMHBI 10 Y4eOHOMY IJIaHY 3 108
KonTrakTHasi paboTa — ayJuTOPHBIE 3aHATHSI: 1,42 51
Jlexumm (Jlek) 0,25 9

[Tpaktuueckue 3ausatus (113) 0,69 26
JlaGoparopusbie pabotsl (JI1ab) 0,44 16
CamocrositesibHas padora (CP): 0,58 21
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IIpoodondxcenue madbauywsi

KonrtakTHas camocrosiTenbHast pabora — —
CamocTosITeIbHOE H3YUCHHE Pa3/IeNOB JUCIUTLIMHBI 0,58 21
JK3aMeH 1 36
KonTakTHas paboTa — MpOMEeKYyTOYHAS aTTECTAIHS 1 0,4
[TonroToBKa K 9K3aMeHY 35,6
Bua konTpoJs: IK3aMeH
N B 3aueTHbIX B actponom.
Bunst yueOHoI paboThI

SIMHUIIAX gyacax
O01masi Tpy10eMKOCTh JUCUMILIMHBI 110 Y4eOHOMY TJIAHY g 81
KonTakTHas padoTa — ayIMTOPHbIE 3aAHATHS: 1,42 38,25
Jlexmm (Jlek) 0,25 6,75
[TpakTuueckue 3austus (113) 0,69 19,5
JlaboparopHbie paboTs (JIab) 0,44 12
CamocrositesbHas padora (CP): 0,58 15,75
KonTakTHas camocTosiTenibHas padboTa — —
CaMOCTOSITeJIbHOE U3YUEHUE PA3/IeJIOB TUCIUIIIINHbI 0,58 15,75
JK3aMeH 1 27
KonTakTHas paboTa — MpOMEKYTOUHAS aTTECTAIHS 1 0,3
IToaroToBKa K 3K3aMEHY 26,7

Bujx konTpos: JK3aMeH

AHHOTanus padoveil NPOrpaMMbl JUCHUIIIMHBI
«TeHeHIUM pa3BUTHS XUMHH U XMMHYECKOH TexHOoorun nojumepon» (51.B./[B.02.01.04)

1. Ieqb TMCHUNIUHBI — U3YYCHHH CTYJCHTaMH OCHOBHBIX HAIIPABJICHUN COBPEMEHHOTO Pa3BHUTHS
XUMHUH TIOJIMMEPOB, B YACTHOCTH OCOOEHHOCTEH CHHTe3a IOJMMEPOB IMEPEIOBBIMH U JKOJOTHYECKH
0e30ITaCHEIMH CIIOCO0aMHU.

2. B pe3yabraTre u3y4YeHHsl AUCHMILUIMHBI O0y4YalOUIWiC MO NporpaMMe MAarucTpaTypbl
JOJI2KEH:

Obaaoams cnenyromumu npodeccuonansubivu (I1K) komnereHnnsIMu:

- TOTOBHOCTBIO K TIOMCKY, OOpaOOTKe, aHalu3y W CHCTEMAaTH3allM¥ HAYIHO-TCXHUYCCKOU
uH(pOpMAIIHMH TT0 TeMe UCCIIeI0BaHMs, BHIOOPY METOIUK M CpeAcTB pemenus 3aaaun (I1K-2);

- TOTOBHOCTBIO K COBEPIIIEHCTBOBAHHUIO TEXHOJIOTHUECKOTO TIpoIiecca - pa3paboTke MEepPONPHUSTHH 110
KOMIUIEKCHOMY HCIIOB30BAHHUIO CHIPHS, MO 3aMeHe Me(UIMTHBIX MaTepUajoB U H3BICKAaHUIO CIOCOOOB
YTHJIN3AIMA OTXOJIOB IPOW3BOJICTBA, K HWCCIICJIOBAHHWIO NMPUYHH Opaka B IMPOHM3BOJICTBE M pa3pabOTKe
NPEIOKEHHH 0 ero npeaynpexacHuro u ycrpanenuro (I1K-5);

- CIIOCOOHOCTBIO K OIIEHKE IKOHOMHUYECKON A(D(PEKTUBHOCTH TEXHOJIOTHYECKUX IPOIIECCOB, OIICHKE
WHHOBAI[MOHHO-TEXHOJOTMYECKUX PUCKOB TPU BHEPEHUHU HOBBIX TexHoyorui ([1K-6);

- CITOCOOHOCTHIO OIEHUBATh d(PPEKTUBHOCTh HOBBIX TEXHOJIOTHHA W BHEJAPATH UX B MPOU3BOJICTBO
(TIK-7).

Buameo:

— OCHOBHBIEC COBPEMEHHBIE CITOCOOBI CHHTE3a TTOTUMEPOB;

— HEOOXOIUMBIC YCIIOBUS IS OCYIIICCTBIICHUS METATC3UCHOU MTOJIMMEPH3aITIH;

— OCHOBHBIE KPHUTEPUU OTHECEHHUS METOJa CHHTE3a IMOJIMMEPOB K DKOJOTHYECKU Oe30MacHBIM
METOHaM,;

— TpaHUIbl MPUMEHIUMOCTHU TIOJTMMEPU3AINH B CBEPXKPUTUUECKUX CPEIaX;

— rPaHMITBI MPUMEHUMOCTH TTOJIMMEPU3AIUN B HOHHBIX KHUAKOCTSIX;

— COBPEMEHHbBIC TEHACHIIMH PA3BUTHS HAMPABICHUN XUMUYECKUX U TEXHOJIOTHUECKUX Pa3paboTOK U
MCCJIeI0BaHMI B 00JaCTH TIPOU3BOJICTBA MIOJUMEPOB;

— COBpPEMCHHBIC TEXHOJOTHMH U 000pyJOBaHWE, UCIOIb3YEeMbI€ MPU MPOU3BOJCTBE IMOJIMMEPOB, a
TaKKe MpU UX Moau(PUKaInm;
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— COBPEMEHHBIEC TEHICHIINH B 00JIACTH MPOU3BOICTBA MOJIUMEPHBIX KOMITIO3UIIMOHHBIX MaTEPHAJIOB;
— COBPEMEHHbIE TEHCHIINH B 00JIACTH MPUMEHEHHS U NepepadOTKH MOJIUMEPOB.

Ymems:

— mnomoOpaTh ONTHUMAJIBHBIA  KAaTalW3aTOPhl  TMOJYYEHHUS TOJHUOJC(PUHOB C  3aJaHHBIMU
XapaKTEePUCTUKAMH;

— TIPEACKa3blBaTh CTPYKTYPY OOpa3yIOIIHUXCS IOJUMEPOB B 3aBUCUMOCTH OT BBIOPAHHOTO
WHULIUATOPA;

— IPEAJIOKUTH ONITUMAJIBHBINA METO MOJTYYEHHS ITOJIMMEPOB C 3alaHHbIMH XapaKTEPUCTUKAMU;

— OLICHUTh BO3MOXHOCTb IIPUMEHEHUS IKOJOTUYECKH Oe30MacHbIX METOJIOB CUHTE3a AJIS MTOJyYeHHs
KOHKPETHBIX I10JINMEPOB;

— BBIOMpaTh HEOOXOJMMBIE ChIPBEBBIE PECYpChl (MOHOMEpHI, KaTalu3aTOPbl, MOAU(PUKATOPHI U 1p.)
JUIsL TIPOU3BOJICTBA MOJIMMEPOB, MOJAEIMPOBATH IPOBEJEHUE CHUHTE3a, HA OCHOBAHWU YEro IUIAHUPOBATH
annapaTHO-TEXHOJOTMYECKOe UCIIOJIHEHHUE IPOU3BOICTBA IIOJUMEDPOB;

— moaluparh CBS3YIOLIEE, HAINOJIHUTENb (BKJIIOYas HaHOpPa3MEpHbI) U CHOCOO H3rOTOBJIEHUS
KOMITO3UIIMOHHBIX ITOJIMMEPHBIX MAaTEPUANIOB /ISl pa3IMyYHbIX chep MPOU3BO/ICTBA;

— BBIOpaTh CcIoco® yTWIM3alUWH, OE30MacHOTO WCIONB30BAaHUS W YYUTHIBATh PAa3JIMYHbIC
JKOJIOTMYECKHE M TUITMEHUYECKHE acCleKThl IPU IPOU3BOJACTBE M MCIOJIb30BAaHUM COBPEMEHHOMU
IIOJIMMEPHOM IIPOTYyKLIHH.

Braoemy:

— HaBBIKaMH 1MOAOOpa KaTaau3aTOPOB/WHUIIMATOPOB JUIS MOJIYYEHHS IOJMMEPOB C HEOOXOIMMBIM
KOMILUIEKCOM CBOICTB;

— METOJIaMU OLIEHKH KMHETUYECKUX MTapaMEeTPOB MOJUMEPU3ALINH;

— IIpUeMaMH MOBBIIIEHUS 3KOJIOIMYECKOW O€30MaCHOCTH IIPU CUHTE3€ MOJIMMEPOB;

— XHUMHYECKUMH M TEXHOJIOTUYECKHMHU HaBBIKAMU i1 MPO(GECCHOHATBHOTO IUIAHUPOBAHHUS
COBPEMEHHBIX IIOJMMEPHBIX TPOU3BOJICTB;

— HaBbIKAaMHU MOJIEJIMPOBAHUS COBPEMEHHBIX MOJMMEPHBIX POU3BOJCTB B IJIaHE BBIOOpA U pacueTa
PEKMMOB aNIapaTHO-TEXHUYECKOTO HCIIOJHEHUS, HAaBBIKAMH, MO3BOJISIIOIIMMM OLIEHUTh BCE TOHKOCTU H
HIOAHChl XMUMHYECKHMX, CBHIPbEBBIX, MaTEPHUATBbHO-TEXHUUECKUX M TEXHOJIOTMYECKHX OCOOEHHOCTEH
COBPEMEHHBIX MPOU3BOCTB MOJIUMEPOB, UX MOAU(PHUKATOPOB, HOTUMEPHBIX KOMITO3UI[MOHHBIX MaTepHalOB
Y KaTaJIu3aToOpPOB MOJIMMEPHU3ALIUH.

3. Kpatkoe cofep:kanue AU CUHIIUHBI

Pazoen 1. Hogvle Memoowvl cunmesa noiumepos.

1.1  MeramioneHsl. MeTaJUIONEHHOBBIE  KAaTalW3aTopbl B MOJUMEpPHU3alUN  OJNe(UHOB.
[TocT™meTasmioneHsl: IPUMEPhl, MEXAHU3M.

1.2 MeratesucHas nonumepu3sanus. Mannuarops! lItoka u I'pa66ca. AnauTuBHas nmoauMepHU3arys.
KommuiekcHo-panukanbHas NoJuMepu3arus.

Paszoen 2. Jxonoeuuecku 6ezonacvie Memoovl CUHME3A NOIUMEPOE

2.1 «3eneHas XuMus MOJIMMEPOB»: MOHOMEPHI, OJUMEPBI OCHOBHBIE TEHICHIINH.

2.2 Ilonumepu3zanus B cBepXKpuTuieckux cpeaax. Pazosas nuarpamma COz . CHHTE3 OJUMEPOB B
MOHHBIX XKUAKOCTAX. VIOHHBIE ®KUAKOCTU: CBOICTBA, 0COOEHHOCTH IPUMEHUMOCTH B CHUHTE3€ MOJIUMEPOB.

Paszoen 3. Tenoenyuu 6 oonacmu mexnono2uu KpynHOMOHHANACHBIX NOTUMEPOS

Pazgen 3.1 YBennueHne eaMHWUYHONW MOIIHOCTH IPOU3BOJCTB KPYHNHOTOHHAXXHBIX ITPOU3BOJICTB
HOJMMEPOB (MOJUATUIICH, MOJMIIPONMIEH, KaydyKHM M Jp.), CONPOBOXKIAEMOE COBEPIIEHCTBOBAHUEM
TEXHOJIOTHII.

Pasnen 3.2 HoBble Tunbl peakTOpOB MCIONB3YEMBIX MPHU INPOU3BOACTBE IOJUMEPOB, HAIpPHUMED,

TypOyneHTHeie W TBepaodasHeie. HoOBbIE KaTanu3aTopsl MOJMMEpPU3AIMM — METaJUIOLICHOBEIE,
MOCTMCTAJIOLCHOBBIC, DJICMCHTOOPIraHUYCCKUC U [IP.
Paznen 3.3 TexHosoruss MNOJMMEPU3ALMOHHOTO HAMOJHEHUS — TIOJIYYEHHE TMOJIMMEPOB

I/IMMO6PIJII/IBaLII/Ieﬁ KAaTaAJIMTUYCCKUX CUCTEM HaA opraHqucm/Ie HOJII/IMepHBIG 148 HeOpI‘aHI/I‘IeCKI/Ie HOCHUTCIIN.

Pazoen 4. Tenoenyuu 6 obnacmu mexnonocuu NOIUMEPOE CO CREYUATbHLIMU CEOUCTNEAMU

Pasznen 4.1 buonoruuecku pasnaraemble MOJIUMEPHI — MOJIUMEPBI, pa3jlaraéMble MUKPOOPTaHU3MaMHU
B €CTECTBEHHOW W MCKYCCTBEHHOW Cpelax MX OOWTaHHS M MOJUMEPHI JErpagupyeMble B OHOJIOTHUYECCKUX
cpe;:ax KHUBBIX OpF AHN3MOB.

Pazgen 4.2 ®oToakTUBHBIE TOJUMEPHI — MOJIMMEPHI W/WIM UMMOOHWIIM30BAaHHBIC B HUX BEIECTBA,
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MPOSIBIISIONINE W/WIM W3MEHSIONIME CBOM CBOMCTBA W XapaKTEPUCTUKU TMOJ JCHCTBHEM CBETOBOTO
U3ITy4eHUs, a TaK)Ke IposBisionie poropuznyeckue CBOWCTBA MO ACHCTBUEM UHBIX (DAKTOPOB.

Pazgen 4.3 TlomuMepHble MPOTOHIPOBOASIIME MEMOpaHbl ISl  TOIUIMBHBIX  3JIEMEHTOB.
DNEKTPONPOBOAIINE MOJUMEPHl I SJCKTPOHUKUA U (HOTOHUKH. TepMoO- TEIIOCTOMKHE W HEroproune
MOJIMMEPHI CHIEIUATBLHOTO HA3HAYCHUS.

Pazoen 5. Tenoenyuu 6 obnacmsax mexHonocuu u nepepadoOmkKu NOIUMEPO8 U KOMNOZUYUOHHBIX
NOTUMEPHBIX MAMEPUATO8

Paznen 5.1 TexHonoruu monvMepHBIX HAHOKOMIIO3UTOB — THUIBI HAaHOPA3MEPHBIX HAMOJHUTEIIEH,
MOJlyYeHHE KOMIIO3UIIMOHHBIX MAaTepHalloB paclpeiesieHHeM HaHOYacTHIl B MAacce CBS3YIOIIEro
Pa3IMYHBIMU METOJIAMH.

Pazgen 5.2 TexHonoruss momMMepOETOHOB — HCIOJIB30BAHME COBPEMEHHBIX HAIOJHUTENICH U
MOJIU(DUIIMPOBAHHBIX CBSI3YIOMIMX JJISl MOJYyYEHUS BBICOKOHAIMOJHEHHBIX KOMITO3UTOB C YIIYYIIEHHBIMU
(buU3UKO-MEXaHUYECKUMU XapaKTEPUCTUKAMH.

Pazmen 5.3 CoBpeMeHHBIE CIOCOOBI TEPEepadOTKH IOJIMMEPOB M KOMITO3UTOB. lcmonbp3oBaHue
0€3aBTOKJIABHBIX TEXHOJOTHH MPH MOTyYEHUU KOMIIO3UIIMOHHBIX MaTEepPHaIOB. AJIMTUBHBIE TEXHOJIOTHH B
MIPOU3BOJICTBE M IEpPepadOTKe IOJIMMEPOB — WCIOJIL30BAaHUE TIOJMMEPHOW MPOIYKIMU (MOHOMEPOB,
CBS3YIOIIUX, TTOTUMEPHBIX KOMIIO3UIIHMI) B COBPEMEHHBIX 3D TEXHONOTHAX U MOJIYYSHUU PA3IUYHOTO pofa

00BbeMHBIX u3enuil. Bropuunas nepepaboTka MojavMMepoB U U3AETUI U3 HUX.

4. O6beM yueOHOi TUCIUIIHHBI

o B 3aueTHBIX B akanem.
Bunpl yueOHoi paboThI

eIMHUIIAX Jacax
OO0mas TpyA0eMKOCTh JMCUMILIHHBI 110 Y4eOHOMY ILUIAHY 3 108
KonTakTHas padora — ay1MTOPHbIE 3aHATHS: 1,42 o1
Jlexmum (JIek) 0,25 9
[TpakTnueckue 3austus (I113) 1,17 42
CamocrositenbHas padora (CP): 1,57 56,6
KonTtakTHas camocrositenpHas pabora — —
CamocrosTenbHOE U3YUECHUE Pa3/IeNIOB TUCIIHILIIHBI 1,57 56,6
3auem: 0,006 0,2
KonTtakTHas paboTa — MpoOMeXyTOYHAst aTTECTaIHsI 0,006 0,2

Bua konTpoJs: 3ader

Bunsl yueOHOM paboTh

B 3aueTHBIX

B actponom.

SIMHHIIAX Jacax
OO0masi TPyA0eMKOCTh TUCIUILJIMHBI 10 Y4eOHOMY MJIAHY 3 81
KonTakTHas padoTa — ayIMTOPHBIE 3aHATHS: 1,42 38,25
Jlexrun (JIek) 0,25 6,75
[Tpaktuueckue 3ausrus (113) 1,17 31,5
CamocrositesibHas padora (CP): 1,57 42,45
KonTakTHas camocrosiTenbHas paboTa — —
CamocTosiTenbHOE U3YUYEHHE Pa3IeNIOB AUCITUILINHBI 1,57 44 85
3auem: 0,006 0,15
KonTtakTHas paboTa — MpOMEeKyTOUYHAs aTTeCTalHs 0,006 0,15
Bua kouTpos: 3auer

AHHOTANUsA pado4yeid MPOrpaMMbl JUCUUILIIMHBI
«IIpoMBINLIEHHBIH KATAJTHU3 U MPOLECCHI MOJYy4YeHHs KPYITHOTOHHAKHBIX MOJMMEPOB»

(51.B.J1B.02.01.05)

1. Heap AMCHUIIMHBI — TPUOOpETEHHE 3HAHUN IO OCHOBHBIM CIIOCOOAM TOJIY4YEHUS psijaa

MMOJIMMEPOB U COTTOJIMMCPOB.

2. B pe3yabTaTre u3yYeHHS] AUCUMILUIMHBI O0y4YAOIIWICA 1O NporpaMMe MAarmcTpaTrypbl

JOJIZKEH:
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Obnaoams cnenyromumu npodeccuonansubivu (I1K) komneTeHmusIMu:

- TOTOBHOCTbIO K IIOMCKY, 0Opa0oTKe, aHaqu3y M CHUCTEMaTH3allMd Hay4YHO-TEXHUYECKOU
UH(OpMAIIHH 110 TEME UCCIIC0BaHUS, BHIOOPY METOUK U cpeAcTB pemenus 3aaaun ([1K-2);

- TOTOBHOCTBIO K COBEPIICHCTBOBAHHMIO TEXHOJIOIMUYECKOIO Mpolecca - pa3paboTKe MEPOIIPUATHI 1O
KOMILUIEKCHOMY HCIOJIB30BAHUIO CHIPbS, MO 3aMeHE JAe()UIUTHBIX MaTepUAIOB U HM3BICKAHUIO CIIOCOOOB
YTUIM3AlMA OTXOJOB IPOM3BOJCTBA, K MCCIEJOBAHUIO NPHUYMH Opaka B IPOM3BOJCTBE U pa3pabOTKe
HpeIIOKEHHI 10 ero npeaynpexaeHuo u ycrpanenuro (I1K-5);

- CIIOCOOHOCTBIO K OLIEHKE SKOHOMHYECKOH 3(PPEeKTUBHOCTH TEXHOJOTMYECKUX MPOLECCOB, OLIEHKE
WHHOBAIIMOHHO-TEXHOJIOTHYECKUX PHCKOB NP BHEAPEHUU HOBBIX TexHosorui (I[TK-6);

- coCOOHOCTBIO OLIEHUBATHh A((PEKTUBHOCTH HOBBIX TEXHOJIOTMH W BHEAPSTH UX B MPOH3BOJICTBO
(TIK-7).

3uame:

— METO/Ibl aHAJIN3a MOJIMMEPU3ALINY;

— METO/bl KOHTPOJISI CTENIEHU KPUCTAJUIMYHOCTU

Ymemy:

— TIPUMEHATh M3BECTHBIE METOJbl CHUHTE3a MOJMATUJIICHA, MOJUMIIPONNICHA, IOJUCTHPOIIA,
HOJMBUHUIIXJIOPHUJIA, ADOMATHYECKUX CIIOKHBIX MOJIUI(UPOB.

Braoemy:

— METOJIJaMH aHAJIN3a PHIHKOB OCHOBHBIX KPYITHOTOHHAKHBIX ITOJIMMEPOB U COIIOJIMMEPOB.

3. KpaTkoe coep:kanue AU CUHNIUHBI

Pazoen 1. Obwee 6sedenue

1.1 OcHoBHBIE KPYHNHOTOHH@)XHbBIC IIOJIMMEPHl M COINOJMMEPBL: MOJUAITUIIEH, MOJUIIPONUIIEH,
HOJUCTUPOI, HOIUBUHIWIXJIOPU, apOMaTUYECKHE CII0KHBbIE o3 (upsl, kayuyku, ABC.

1.2 Tlonmmepsl ¢ OBICTPOPACTYIIMM  PBIHKOM:  OMOKCHAHBIE  CMOJBI,  aKpPHJIATHI,
KPEeMHUHOpPraHUYeCKUe TIOJIUMEPBI, (TOPOPraHUYECKHE MOJMMEPhl, KOHCTPYKIIMOHHbBIE MOJUMEPHI
(MOMMUMM/IBI, TOJIMAMU/IBI, TOJIMKAPOOHATHI, MOIUA()UPKETOHBI), TOJTUMEPHI CO CIEMATBHBIMU CBOMCTBAMU
(JITOMUHECLIEHTHBIE, CMapT I'eJId, MPOTOHNPOBOASIINE, METUIIUHCKIE OJTMMEPHI, HAHOHOCUTENH JIEKapCTB).

1.3 TMomyTHbIA Ta3 u mepepadoTka HEPTH KAaK HWCTOYHHKH CHIPBS JUIsI CHHTE3a IMOJMOJIC(PHHOB.
Heunsz6exxHoCTh CHHTE3a MOJIMOJIE(PUHOB, BBITEKAIONIAs] U3 HEOOXOJUMOCTH YTHIIM3aLUN MOMYTHOTO ras3a H
NOOOYHBIX MPOAYKTOB mepepaboTkn He@Tu. OCHOBHBIE MOHOMEpHI JJIsi CHUHTE3a IOJUOJNIE(PUHOB U
TEXHOJIOTMH UX CHUHTE3A.

Paszoen 2.

2.1 PpiHOK mnonuosieMHOB M COIMOJMMEPOB HA HX OCHOBE, TEHJCHIMU pbIHKA, O€3XJOpHBIE
TE€XHOJIOTMH, (PU3MYECKU CIIUTHIE IMOJMMEpPHI, TEPMO3JIACTOIUIACThI, (PU3NUYECKH 00BEeM NPOM3BOACTBA
NOJIM0Ie(UHOB, YTUIN3ALMS U3EIUI U3 TOJIMMEPOB B Pa3HbIX CTpaHaXx.

2.2 AnbpTepHaTMBBl monMoNiehUHAM ~ MHUKPOOHMOJOTMYECKHE W PACTUTENbHBIE HUCTOYHUKHU
TEPMOILIACTOB, NPOOJIeMa pacXoI0BaHUS KUCIOPOA.

2.3 buopasnaraemeie anudaTHICCKHE MOJMIPUPHI — aTbTEPHATHBA TOJTHOICHUHAM.

2.4 TexHONOrUM TMOJyuYeHHsI OMOpazararoluxcs H3Aeanid U3 HeOuopasziaraeMbIX TEPMOIIACTOB,
BKITFOYas monnoneunsl. M3nenus nmo texuonoruu (Flushable).

Paszoen 3. loausmunen

3.1 Vctopust co3naHusi MPOMBIIIIEHHOCTH MOJIMATHIICHA.

3.2 Tunsl MOJMATUIICHA; OCHOBHBIE CHOCOOBI CHHTE3a: MOJUATUIIEH BBICOKOIO JIABJICHMS, HU3KOTO
JTaBJICHUSI, CPEJTHETO AaBJICHUS,

3.3 Teopust HauboJIBLIEH TPOUYHOCTH IPUMEHUTENIBHO K MOTUAITUIICHY.

3.4 TlpyunHBl CHHTE3a MOJIMATHIIEHA PAa3HBIMU TEXHOJIOTHUAMHU. 3aJaud CHUHTE3a, MOYEMY HEIb3s
000MTHCH TOJIBKO OJTHOM YHUBEPCATBLHOU TEXHOJIOTHEM.

3.5 OcHOBHBIE cTIOCOOBI MepepadOTKH MOJUATUIICHA, MTOJTydaeMble N3NNI U TPeOOBAaHUS K CHIPHIO.
Mapounslii coctaB. Crioco0bl CIIUBKY TP TepepadboTKe, TPyOHbIE MAPKH MOJIUITHIICHA.

Pasoen 4. [lonunponunen

4.1 Tlomumepu3zanusi MponwieHa - OOIIMe CBEIEHHs, UCTOPUS PA3BUTUS TEXHOJIOTUHU, CHOCOOBI
NOJMMEPHU3alM IPOMUIIEHAa C MCIIOJb30BaHUEM PAa3HbIX MEXaHM3MOB, KMHETHUKA, aKTUBHOCTb MOHOMEpA.
CpaBHMTENBHBIM aHATH3 TOIMMEPHU3ALMU TTOJMIIPONIIIEHA ¢ IOJMMepH3aueil Ipyrux oiaeguHoB (3TUIICHA,
ctupona). [loueMy B IPOMBILIUIEHHOCTH UCHOJIB3YETCS TOJIBKO KaTAIMTUUECKUI Ipolecc.
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4.2 Crepeoperyisipablii nonunponuieH. OcoOOEHHOCTH CHHTE3a U CBOicTBa m3oTakTuueckoro III1,
cunauotaktuueckoro [T m artaktuueckoro III1. BmmsitHue crepeoperysisipHOCTH Ha OCHOBHBIE (DHU3UKO-
MexaHudeckue u mnorpedurtensckue cpoiictBa I[III. BrnusHue crTepeoperyiasipHOCTH Ha CTEIEHb
KPUCTAJUIMYHOCTU U Moayb ynpyroctu 111 a Tak »e Ha UX 3aBUCHUMOCTb OT TEMIIEPATYPBI.

4.3 CriocoObl KOHTPOJIS CTENEHH KPUCTANTUMYHOCTH H30TakTnueckoro [1I1 myrem:

- BBEJICHUS JONIOJHUTEILHOTO COMOHOMEpPA

- CONMOJIMMEPU3ALUEN C ITUIICHOM

- KOHTPOJIMPOBAHUEM H30TAKTHUHOCTHU (BBEICHHEM «CTEPEOOIIHO0K)

4.4 Teopuss Hambodbiedl npouHoctr npumenutenbHo K [III. Teopus mosmydeHus GuM4ecKu-
CIIUTHIX TOJUMEPOB. TepMo3JacTomiacTbl Kak Kiace (U3MYecKH CHIMTHIX momuMepoB. [III- kak
TEPMODJIACTOIUIACT 3aMEHUTENb MOJMBUHWIXIOPUIA.

4.5 OcHoBHble TexHoJoruu noiayyenus 1111 B nmpoMblieHHOCTH.

4.6 Tlpuuunbl cunte3a III1 pasHbIMM TEXHONOTHSAMHU. 3aJa4yd CHUHTE3a, IMOYEMY HENb3s OOONTHCH
TOJIBKO OJTHOM YHMBEPCAIBHON TEXHOJIOTHEH.

4.7 OcnoBuble crnocoObl mepepaborku [III, momywaemble wu3genus u TpeOOBaHHUS K CHIPHIO.
Mapounsiit coctaB. CriocoObI CIIMBKHU MPHU TIEPEPadOTKeE.

4.8 TIII — ocHOBHOW mONMUMEpP MM MOJYYEHHUS BOJIOKOH M HETKAaHbIX MarepuaynioB. OCHOBBI
TEXHOJIOIMM HeTKaHblX MarepuanoB u3 I[III. OGnactu npuMeHeHush HETKaHbIX MaTepuanoB «CraHOOHI».
PbIHOK HETKaHBIX MaTEpPUANIOB.

4. O0beM y4eOHOH JUCHHILJIMHBI

o B 3aueTHBIX B akanewm.
Bunel yueOHO# paboThI

eMHULIAX yacax
Oo6masi Tpy10eMKOCTh JUCHHUILJIMHBI 0 Y4e0HOMY IJIaAHY 3 108
KonTrakTHasi paboTa — ayUTOPHBIE 3aHATHSI: 1,42 51
Jlexruu (JIek) 0,25 9
[TpakTuueckue 3austus (113) 0,69 26
JlabopaTtopHsie padoTsl (J1ab) 0,44 16
CamocrositesbHas padora (CP): 0,58 21
KonTakTHas camocTosTenpHas padoTa — —
CamocTOsITeTbHOE M3YUCHHE PA3/IeNIOB JUCITUTIIMHBI 0,58 21
IK3aMeH 1 36
KoHTakTHas paboTa — mpoMeKyTOYHasl aTTeCTaIHs 1 0,4
[TonroroBka K 9K3aMeHY 35,6

Buj kouTpoJs: JK3aMeH
. B 3ayerHBIX B actponom.
Bunet yueOHOI paboThI

eIMHUIIAX Jacax
O0mast TpPyA0eMKOCTb JMCHMILIMHBI 10 Y4eOHOMY IJIAHY 3 81
KonTakTHas padoTa — ayIMTOPHbIE 3aHATHS: 1,42 38,25
Jlexmmm (Jlek) 0,25 6,75
[Tpaktuyeckue 3anstus (I13) 0,69 19,5
JlaGopaTtopHbie padoTsl (J1ab) 0,44 12
CamocrositesbHas padora (CP): 0,58 15,75
KonTtakTHas camocTosiTenbHas pabota — —
CamocTosITeTbHOE U3YUEHHE Pa3IesIOB JUCIUILIMHBI 0,58 15,75
JK3aMeH 1 27
KonTakTHas paboTa — MpOMEXKYTOUHAsL aTTECTAIHS 1 0,3
[ToaroToBKa K 3K3aMEHY 26,7

Bua koHTpoOJIS: JK3aMeH
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AHHOTanus padoyeil NPOrpaMMbl JUCHUINJIMHBI
«TexHoaorus nepepadorku mojaumepon» (b1.B./[B.02.02.01)

1. Heab aucuMmiInHbl — GopMUpoBaHUE YIIIyOJICHHBIX 3HAHUH 00 OCOOGHHOCTSX aIapaTypHOro u
TEXHOJIOTUYECKOTO O(GOPMIICHHUSI COBPEMEHHBIX MPOIECCOB MEpepaboTKH IMOJUMEPOB U B3aUMOCBS3ZH
CBOWCTB TMoOJIUMEpa C KOHCTpYKIMEH mepepabaThiBalolIero OOOPYIOBAHUSA M TEXHOJOIMUECKUMHU
napamMeTpamH Iporecca nepepadoTKH.

2. B pe3yabraTe HM3y4eHUsl AUCUMILIMHBI OOyYalUIWiCs 10 NporpaMMme MAarucTpaTyphbl
JAOJIAKEH:

Obaaoams crnenyromumu npodeccuonansabiMu (I1K) kommeTeHnusIMu:

- TOTOBHOCTBIO K PpELICHUIO MPO(ECCHOHAIBHBIX IPOM3BOJACTBEHHBIX 3aJady - KOHTPOJIIO
TEXHOJIOTHYECKOT0 IpoIecca, pa3padoTKe HOPM BBIPAOOTKH, TEXHOJOTHUYECKUX HOPMATHBOB Ha PACXOX
MaTepHaoB, 3aroTOBOK, TOIUIMBA M 3JEKTPOIHEPrHH, K BBIOOPY OOOpYIOBAHUS U TEXHOJOTHYECKOU
ocnactku (I1K-4);

- TOTOBHOCTBIO K COBEPILICHCTBOBAHUIO TEXHOJIOIMYECKOI0 IIpolecca - pa3paboTKe MEpOIPUATHI 1O
KOMILUIEKCHOMY HCIOJIB30BAHUIO CHIPhS, MO 3aMeHE AC(HUIUTHBIX MaTepUAIIOB M HM3BICKAHHUIO CIOCOOOB
YTUIM3AlMU OTXO/JOB IPOM3BOJCTBA, K MCCIEJOBAHUIO NPUYMH Opaka B IPOM3BOJCTBE U pa3paboOTKe
HpeIOKEHHI 10 ero npeaynpexaeHuto u yerpanenuto (I1K-5);

- CIIOCOOHOCTBIO K OLIEHKE SKOHOMHYECKOH 3(PPEeKTUBHOCTH TEXHOJOTHYECKUX MPOLECCOB, OLIEHKE
MHHOBALIMOHHO-TEXHOJIOTMYECKUX PUCKOB IPH BHEIpeHHH HOBBIX TexHoorui (I[1K-6);

- CHOCOOHOCTBIO OLIEHUBATh ((EKTUBHOCTh HOBBIX TE€XHOJIOTHUH M BHEAPATh UX B IPOHU3BOJCTBO
(TIK-7).

3namo:

- COBpPEMEHHBIE METO]Ibl, UCIIOJIb3YIOIIMECS MPU MPOBEACHUN HAyYHBIX HCCIIEJOBaHUI B 00JacTH
peanu3alMy HPUHLUIIOB 3HEPro- U PecypcocOEpekeHUs] U OCHOBHBIE 3Talbl BBIIOJHEHHS Hay4dHO-
HCCJIEIOBATENIBCKOM paboThI,

- OCHOBHBIE METO/Ibl MOJIN(UKAILIUH ITOJTUMEPOB I 3(PPEKTUBHOIO PErYIUPOBAHUS UX CBOUCTB.

Ymems:

- NPUMEHATH IOJyYEHHbIE 3HAHUSA JJIsI CHUCTEMHOTO W KOMIUIEKCHOTO IPOBEJEHHs Hay4yHBIX
UCCJIEIOBAaHUM IO pecypcocOEepeKeHUI0 M MOBBIMIEHNI0 3(P(EKTUBHOCTH B 00JacTu MpohecCHOHATBLHON
NesITeIbHOCTH;

- Hay4yHO O00OCHOBaThb BBIOOpP OINTHUMAIBHOIO CHOCO0Aa W YCIOBHHM (opMOBaHMS H3AETUN U3
KOHKPETHOT'O MOJIMMEpa ¢ MUHUMAJIbHBIM PacX0JIOM SHEPTUU U CHIPHSI.

Braoemy:

- mpueMamMu oOpabOTKH, aHAIM3a, UHTEPNPETALMU U MPEICTABICHHUS Pe3yIbTaTOB KCIIEPUMEHTA,
HaBBIKAMH TIOATOTOBKY HAYYHO-TEXHUYECKHX OTYETOB

- MpHeMaMH Hay4yHOTO MOJX0/Ja K BHIOOPY M ONTHUMM3AIMU TEXHOJOTMUYECKUX MapaMeTpoB JUIs
MOJlyYeHUsT  M3/eNU, COOTBETCTBYIOIIMX  TpeOOBaHUSAM  KOHCTPYKTOPCKOW  JTIOKyMEHTAllUH, C
MHUHHUMAaJIbHBIMH 3aTPaTaMH SHEPTHH U CHIPbSL.

3. KpaTkoe conep:kaHue TUCHUTLINHBI

Paszoen 1. Cospemennvie 5Kkcmpy3uoHtble MeXHOI02UU NPOU3E00CEA U30ENULl U3 NOTUMEPOS.

1.1. CoBpeMeHHBIE MTpOLIECChl U 000pYyA0BaHUE AJIsi MPOU3BOJACTBA TPYO U MIIEHOK U3 OJUMEPOB.

JIByxcioliHble To(pUpOBaHHBIE TPYObl: IPUMEHEHUE, OCHOBHBIE METO/IbI IPOU3BOCTBA; TEXHOJIOTHSI
1 000pyJI0OBaHHE M3TOTOBJIEHUS IBYXCIOMHBIX TOQPUPOBAHHBIX TPYO pa3ayBoM B rodparope; TEXHOJIOTHUS
1 00opyJloBaHKE I IOJdyYeHHEe TPyO OOJIBIIOro AMaMeTpa HaBUBaHMEM HKCTPYJIUPYEMbIX Mpoduiel Ha
onpaBky. CrnupanbHOBHUTBIE TpyObl. buakcuambHOo opuenTupoBaHHble TpyOsnl u3 IIBX. IlonumepHsbie
apMUPOBaHHbBIE TPYOBI.

[TonmumepHbIe KacT-IIIEHKU (IPUMEHEHNE KAacT-TUIEHOK; IPEUMYIIECTBA U OIPAaHUYEHUS] TEXHOJIOTHU
OKCTPY3UHM KACT-TUICHOK; OCHOBHBIE COCTaBHBIE YaCTH 3KCTPY3MOHHOH JIMHUU TO TNPOU3BOJACTBY KacT-
IUIEHOK). brakcuanbHO OPMHTHPOBAHHBIE MOJMMEPHbIE TUIEHKU (KIaccu(UKALUS U IPUMEHEHHUE; IIPOLECCHI
OpPHEHTAIlMM IUIOCKMX IUIEHOK; OWMaKcHalbHAs OpHEHTAls IUIEHOK; pa3felibHas ABYXOCHAs BBITSDKKA
IUIEHKU; OJHOCTaJAMNHBIA Mporecc OMAKCHAIbHOM BBITSIKKM IUIEHKH; (U3UKO-XMMHUYECKHE IPOLECCHI,
COIIPOBOKIAIOIIME OPHEHTAIMIO IUIEHOK). TepmoycanodHble IUICHKH (MPUMEHEHHE TEepMOYCaJOYHbIX
IUIEHOK; TEXHOJIOTMU TPOM3BOJCTBA TEPMOYCAJOUYHOW IUIEHKU; TEXHOJIOTHs OMaKCHAJbHOW OpHEHTAIUH
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IUICHOK METOJOM pa3iyBa; KOH(PHUTypalliu JUHUM OPUEHTUPOBAaHUS IUIEHOK pa3gyBOM H UX
(GYHKIIMOHATIBHBIC 0COOCHHOCTH).

1.2. CoBpeMeHHBIE TEHACHIMH B OOOpPYIOBAHWU HSKCTPY3MOHHBIX IIPOIECCOB MEPepadOTKH
MOJIUMEPOB.

OO6nactu MpUMEHEHHsI ¥ MPEUMYIIECTBA TEXHOJIOTUN COIKCTPY3UHU MPU MPOU3BOACTBE M3JCIUN U3
noauMepoB. TpeOoBaHus, NpeabsABIsSEMble K MaTepuaiaM UM OOOpYAOBAaHHUIO TIPU TMPOU3BOJICTBE
COIKCTPY3MOHHBIX H3ENUI M3 MOJMMEPOB. TeXHOJOrHuecKkoe W ammapaTypHoe o(OpMIIEHHE MPOIECCOB
MIPOU3BOJICTBA HEMPEPHIBHBIX MPOMUIBHBIX U3ACIUN U3 PEBECHO-HAMOIHEHbIX MonuMepoB. CoBpeMeHHOE
9KCTPY3MOHHOE 000PYI0BaHKE JUISI KOMIIAYHAUPOBAHUSI  MHOTOKOMITOHEHTHBIX riacTMace.
DKCTPY3HOHHOE 000pYyI0BaHHE JJIsi KOMIIAYHIUPOBAHUS C HAJIOKEHUEM Ha paciiiaB BUOPOBO3ICHCTBHS.

Pazoen 2. Cospemennoe mexuonocuueckoe 060pyoosarue 0is NPou300CmMea u30eiull U3 noaumMepos
MemoooM Tumbvsi N0 0A6leHUeM

2.1. MHOrOKOMITIOHEHTHOE JIUThE, TUTHE ra30HATIOTHEHHBIX TOJIMMEPOB.

MHOrOKOMIIOHEHTHOE JIUTHhE (TEXHOJIOTHS NEPEMEUICHHs] 3aroTOBKM I1OBOPOTOM; TEXHOJIOIHS
NepeMelIeHHs]; TEXHOJOTHUS IOCJIeN0BATeNbHOr0 JUThS. JIUThbe Ta30HAIMOIHEHHBIX MOJIUMEPOB (JIUTHE
MOJIMMEPOB C Ta30M; JIUThE CO BCIIEHMBAHHEM; JIUTHE € ra3oM 1Mo Meronam «ergocell» u «mucel»). JIuteé c
BO/I0H. JIuThe ¢ mapom. JIuTbe mpu HU3KOM JaBICHHH.

2.2. CoBpeMeHHBIE TEHICHIMHA B O0OpPYJOBAHWUHU TEPEPAOOTKH TOIMMEPOB METOAOM JIUThS TOA
JTABJICHUEM.

O6opynoBaHHe U TEXHOJIOTUHU IPOIIECCOB JIUThS O] AABJICHUEM C JIeKOpupoBaHueM B hopme. JIutbe
¢ JnexkopupoBaHueM B ¢opme. Jlutee ¢ mamuHupoBanuem B ¢dopme. OOOpymOBaHHE U TEXHOJIOTHU
MUKPOJIUTBS U JINThSI TOHKOCTEHHBIX MJIEIUH U3 MOJIMMEPOB MO/ 1aBJICHUEM.

MukponuTtbe IUTacTMacc (OCOOEHHOCTH IIpOollecCa MHUKPOIUThSA IMOJMMEPOB; TpeOOBaHUA K
000pyZIOBaHHIO U OCHACTKE; OCOOEHHOCTH TEXHOJOIMM U OOOPYIOBAaHUS Ui MUKDPOJIUTHS IOJIMMEPOB;
00JacTi MPUMEHEHUS TEXHOJIOTUH MUKPOIUTHS TTIOJIUMEPOB).

Pazoen 3. Aooumuenvie memoowl popmosanus uz0enuti u3 NOAUMEPOs

3.1. MeToibl afANTUBHON TEXHOJIOTHH, UCTIONb3yeMbIe Al (POPMOBAHUS U3EIHIA U3 TTOJIUMEPOB

OcHoBHbIE METOABl (OPMHUPOBAHUS CJIOEB, NPHUMEHSEMblE B aJJUTUBHBIX TEXHOJIOTHIX
MPOU3BOCTBA U3JIEIUH U3 monuMepoB. Matepuainsl aiig 3D neyatn

3.2. O6mme mnpencraBienus o0 ycrpoiictBe 3D mpuHTEpoB. BO3MOXHOCTH HWCHOJIB30BAHUS
aJIMTUBHON TEXHOJOTHH Juis (OpMOBaHUS WU3AETUNA M3 MOIUMEpPOB. YcTpoiictBo 3D-mpuHTepa ¢
texHonorueit FDM-newarn. IlpuMeHeHHe aIIUTUBHBIX TEXHOJOTUH ia (opMOBaHUSA W3ACTUNA U3
MOJIUMEPOB.

Paszoen 4. Texnonoeuu u 0bopyoosanus npouseo0cmea HemKaHvlx Mamepuanros U3 NOIUMepos.

4.1. CnanO0HA-TeXHOJIOTHH 1 000PY0BaHHE MTPOU3BOJICTBA HETKAHBIX MaTEPHAIIOB M3 MOJIUMEPOB

CrianGOH[I- TEXHOJIOTUH MPOU3BOACTBA HETKAHBIX MaTEPUAIOB U3 MOJIUMEPOB.

Ment6nayH- TEXHOJIOTHUHU MPOU3BOACTBA HETKAHBIX MAaTEPUAJIOB U3 IMOJTHUMEPOB.

4.2. TeXHOJIOTUH NMPOU3BOJACTBA MHOTOCIOMHBIX HETKAHBIX MAaTEPUATIOB

MHorocnoiiHble HeTKaHble MaTepUallbl, NOJyYEeHHbIE TEXHOJIOTHEHN JIAMUHALINH.

Paszoen 5. Pobomomexnuka u MaHUnyIisimopuvl 8 NPOMbIUIEHHOCIU nepepadomKy naacmmacc.

5.1. KoHcTpyKumM MPOMBIIIICHHBIX POOOTOB, UCHOIB3YEMBIX B MPOMBIIUIEHHOCTH IMEpepadOTKU
miactMacc. OOmme cBefAeHUsT O TMPOMBINUICHHBIX poOoTax. OO000méHHass CTpykTypa poOoTa.
Knaccudukanus npoMbIIUIEHHBIX poOOTOB. YCTPOWCTBO MPOMBIIUIEHHBIX po00TOB. (OCHOBHBIE
MPOCTPAHCTBEHHBIE U TEXHOJIOTMUECKHE XapaKTePUCTUKH MaHUITYJISITOPOB.

5.2. Ponp poOOTOTEXHUKM B ONTHMHU3ALMU TEXHOJOTMYECKHX CXEM IPOLECCOB MepepadoTKu
wiactMacc. COCTOSIHME W TEepPCHEKTUBBI MPUMEHEHHS POOOTOTEXHUKU IPU H3TOTOBJIEHUH H3JEIHM U3
rracTMacc (B KCTPY3UU; MIPH JIUThE MO JAaBICHUEM; IIPHU MPECCOBAHMH, B TIpOIleccax TepMOGOPMOBAHUS; B
BbIIYBHOM (opmoBanuu). Ponp poOoTH3alid B ONTHMHU3ALMU TEXHOJOTMUECKHX CXEM IIPOIECCOB
nepepaboTKHU MIACTMACC U TIOBBIIIICHUN TPOU3BOIUTEIILHOCTH TPY/a.

4. O0beM y4eOHOH JUCIHIJIMHBI

o B 3aueTHBIX B akanem.
Bunast yueOHoI paboThI
eIMHALIAX Jacax
O01asi TPYA0eMKOCTh JUCHUILIMHBI 110 Y4e0HOMY IUIAHY 3 108
KonTakTHas padoTa — ay1IMTOPHBbIE 3aAHITHS: 1,42 o1
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IIpoodondxcenue madbauywsi

Jlexmn (Jlek) 0,47 17
[Tpaktuyeckue 3ansartus (I13) 0,95 34
CamocrositesibHas padora (CP): 1,57 56,6
KonTakTHas camocrosiTenpHas pabora — —
CamocTosTenpbHOe H3YUCHUE PA3/IesIOB TUCIUILIIMHBI 1,57 56,6
3auem c ouenkoii. 0,011 0,4
KoHTakTHas paboTa — NpoMeKyTOUHasl aTTeCTaLMs 0,011 0,4
3aver
Bun xoHTpoJIs: .
C OLIEHKOM
Bitbt yuc6Hoi paGoTs! B 3ayeTHBIX B actponom.
CIIMHUIIAX Jacax
O01as TPy10€eMKOCTb IMCHUILIHHBI 110 Y4€0HOMY IIAHY 3 81
KonTakTHas padoTa — ayIMTOPHbIE 3aHATHS: 1,42 38,25
Jlexumnm (Jlek) 0,47 12,75
[Tpaktuyeckue 3anstus (I13) 0,95 25,5
CamocrositesbHas padora (CP): 1,57 42,45
KonTakTHas camocrosiTenbHas paboTa — —
CaMOCTOSITeJIbHOE U3YUYEHHUE Pa3JIeJIOB TUCIIUIIIIMHBI 1,57 42.45
3auem c oueHKoii. 0,011 0,3
KonTakTHas paboTa — MpOMEeKyTOUHAS aTTECTAIHS 0,011 0,3
3aver
Bupa xoHTpoJs: .
C OLIEHKOM

AHHOTanus padoveil NPOrpaMmMbl IUCHUIIIHHBI
«Hay4Hble OCHOBBI OJIy4eHHS MIOJTUMEPOB €O cnenuaJbHbiMu cBoiicTBamm» (B1.B./1B.02.02.02)

1. Heap aucuunauHbl — GOpMUPOBAHKE YIITyOJEHHBIX 3HAHUN O COBPEMEHHBIX METOAaX CUHTE3a U
TEXHOJIOTHH MPOU3BOJICTBA COBPEMEHHBIX MTOJUMEPHBIX MAaTEPUAJIOB CO CIIEIMAbHBIMA CBOHCTBAMHU.

2. B pe3yabraTe H3yYeHHs AUCHHUIIMHBI OOYyYaIOUIMiCS MO MporpaMMe MAarucTpaTyphbl
JOJIZKeH .

Obnadams cnenytomumu npodpeccuoranbabiMu (I1K) komneTenmsamu:

- CIIOCOOHOCTHIO OPTaHU30BBIBATh CAMOCTOSTENILHYIO U KOJIJIEKTUBHYIO HAYYHO-HUCCIIEI0BATENbCKYIO
paboty, pa3pabaThiBaTh IUTaHBI M TIPOTPAaMMBl TPOBEACHUS HAYYHBIX HMCCIECIOBAHUN W TEXHUYECKHX
pa3paboToK, pa3pabareiBaTh 3aaanus A ucnoanutenei (IK-1);

- TOTOBHOCTBIO K TIOMCKY, 00paOOTKe, aHaIW3y H CHUCTEMaTH3allid HayYHO-TEXHUYECKOH
UH(POPMAIIUH 110 TeME HCCIICIOBaHUs, BBIOOPY METO/IMK U CpecTB penieHus 3aaayun ([1K-2);

- TOTOBHOCTBIO K PpEHICHHIO TMPO(eCCHOHAIBHBIX MPOM3BOJICTBEHHBIX 3a/a4 - KOHTPOIIO
TEXHOJIOTHYECKOT0 Ipolecca, pa3paboTKe HOPM BBIPAOOTKH, TEXHOJIOTMYECKUX HOPMATHBOB Ha PACXOX
MaTepHalioB, 3aroTOBOK, TOIUTMBA M DJEKTPOIHEPTHH, K BBIOOPY OOOpYIOBaHUS W TEXHOJIOTHYECKOU
ocHactku (I1K-4);

- TOTOBHOCTBIO K COBEPIICHCTBOBAHHUIO TEXHOJIOTMUYECKOTO MpOoIiecca - pa3padoTKe MEPONPHUATHI IO
KOMIUIEKCHOMY HCIIOJB30BAHHUIO CBIPhS, MO 3aMeHe Ne(QUIUTHBIX MaTepUaIoB W HU3BICKAHUIO CIOCOOOB
YTHJIM3AIMA OTXOJOB IPOW3BOJICTBA, K HCCIIEOBAHUIO NMPHYUH Opaka B TPOM3BOJCTBE M pa3pabOTKe
NPEUIOKEHUH 1o ero npeaynpexaeHuio u ycrpanenuto (I1K-5).

3namo:

- OCHOBBl W TIPHUHIMIIBI Pa3pabOTKHM W WHTEPIPETANMM MOJENeid MO BOMPOCaM TEXHOJIOTHH
MOJIMMEPHBIX KOMITO3UIIMOHHBIX MaTEPHAIOB

- OCHOBHBIC KIIACCBHI MOJIMMEPOB, OOJAMAIOIIUX OMPEACIEHHBIMUA CIICIUATBHBIMU CBOWCTBAMHU
(OTHECTOMKOCTBIO, TEPMOCTOHKOCTBIO, CTOUKOCTBIO K Y D-001y4eHHI0, Oopa3iaraéMbie MOJTMMEDHI);

- 3HaTb OCHOBHBIE TEXHOJIOTMYECKHE MPOIECCHl IMPOU3BOACTBA IMOJUMEPOB CO CIEHUATbHBIMU
CBOMCTBAMH;
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- OCHOBHBIE METOABI MOTU(DUKAIINH MTOJIUMEPOB I 3(H(HEKTUBHOTO PETYIUPOBAHMS UX CBOWCTB

Ymems:

- IPUMEHSATh TEOPETUUECKUE 3HAHUS I NIPEACKa3aHus ITOBEICHMSI IIOJUMEPOB U MaTEPHUAIIOB HAa UX
OCHOBE T10]1 BO3/ICHCTBHEM Pa3INYHbIX (haKTOPOB;

- OOBSCHATH OCHOBHBIE IPOLECCHI, IPOTEKAIOIINUE IPU BO3JAEHCTBUU HA IOJUMMEpPHI Pa3IMYHbIX
(haKTOPOB C MENIbI0 UX MOIU(DHUKAIINH;

- OINpEeNeNATh BIUSHHE BAXXKHEHIINX TEXHOJOTMYECKUX MapaMeTpoB Ha (U3MKO-MEXaHUYECKHE
MOKa3aTelu;

- JIeNlaTh KaueCTBEHHBIE BBHIBOJIbI U3 KOJIMYECTBEHHBIX JTAHHBIX.

Braoemy:

- COBPEMEHHBIMU TEOPETHUECKUMHU IMPEACTABICHUSIMH XHUMHUU U TEXHOJIOTUU TMOJUMEPOB U
MOJIMMEPHBIX MAaTEPUAJIOB CIIELIMATIBLHOTO Ha3HAUEHUS;

- METOJaMH OIHUCaHUS ¥ OLEHKU TEXHOJOTHM MPOU3BOJCTBA MOJUMEPOB CO CHEHHATbHBIMU
CBOMCTBaMH;

- METOJIJaMHU HCIIOJIb30BaHMs KOMIUIEKCHOTO MOJXOJa MPH BHIOOPE METOJIOB OMpPENEICHUS CBOMCTB
MOJIMMEPHBIX MaTEPHUAJIOB;

- MEXaHU3MaMHU OIEHKU HOBEHIIHUX TEXHOJIOTH MPU MPOU3BOJCTBE MOJUMEPOB CO CHEIMATBLHBIMU
CBOMCTBaMH.

3. KpaTkoe coaep:kanue TUCHUILIUH

Pazoen 1. Moouguxayus noaumepos kax memoo co30aHUSL NOJUMEPHLIX MAMEPUANO8 C WUPOKUM
CHEeKMPOM XUMUYECKUX U (PUSUKO-MEXAHULECKUX CBOUCME

BBenenue. 3amaum u coaepxkaHue Kypca «HayuyHble OCHOBBI NOJyY€HHUS IIOJUMEPOB CO
CHelHalbHBIMU CBOMcTBaMUy». COBEPIICHCTBOBAHUE CTPYKTYPhI MPOU3BOACTBA U MPUMEHEHUS MOJIUMEPOB
CO CIIEHHAIbHBIMU CBOMCTBAMH.

1.1. Xumuueckasi ¥ CTpyKTypHasi MOJU(GUKALIUY TTOTUMEPOB

Monudukanus B mpouecce cuHTe3a mnonuMepa. [loBelieHue ycroWuumBocTH mosmMepa K Y D-
o0JIy4eHuIo ero Moaudukanyeit Bo BpeMs CHHTe3a. Y IPOYHEHUE MOJMMepa IPU €ro OJJHO-MIIM IBYXOCHOM
OpUEHTUPOBAHUHU B BBICOKOAIACTUYECKOM COCTOSHUU. Moaudukaius MmoJuMepoB HU3KOMOJEKYISIPHBIMU
BerecTBaMu. Moaudukamusi oIMroMepoB oJuromepaMu (MoauuKamnus dSMOKCUAHBIX OIUTOMEpOB (heHo-
dopManbaeruaHbIMu  cMosiaMu). KomOuHMpoBaHHasE XMMHUYecKas MOJU(UKALMSA TMOJIMMEPOB C LEJbIO
co31aHus (PU3NOTOTUIECKH AKTUBHBIX MOJIMMEPOB.

1.2. NaTepnonuMepsl Kak CaMOCTOSITEIBHBIN KJIacC MOJTMMEPOB. METO/Ibl CHHTE3a HHTEPIIOJTUMEPOB

Meroabl CUHTE3a MHTEPIONIMMEPOB. AHAIU3 IMpolecca XWMHUYECKOTO B3aUMOJIEUCTBUS JABYX
Pa3HOPOAHBIX MOJMMEPOB. BBIHYX JEHHas COBMECTUMOCTh MoyiuMepoB. [lonydeHue HMHTEpPHOIMMEPOB C
MOBBIIICHHBIMU  (DU3UKO-MEXaHUYECKUMHU CBOMCTBaMH (HAa OCHOBE MOJUBUHUXIOPUIA WU MOJUCTHUPOTIA,
XJIOPCYIb(PUPOBAHHOTO MOJUATHIIEHA U MOJUAMH/A, XJIOPCYIb(UPOBAHHOTO MOJIUATUIICHA U SMOKCUIHBIX
OJIUTOMEPOB). MexaHu3M AeHCTBUS KOMITIOTHOMIIN3aTOPOB.

1.3. Metoasl MomudpuKanuyd TOJIUMEPOB B TpOIecce HX TMepepadoTKH € IENbI0  CO3JaHUs
MaTepHalioB CO CHEUATIbHBIMU CBONCTBAMHU

[InactuduumpoBanue,  ByJKaHU3alWs,  HAINOJHEHHE,  BBEJCHHE  PEAKIMOHHOCIIOCOOHBIX
MOIM(UKATOPOB B MpOILIECCE MEepepadOTKU MOIMMEPOB TSl MPUJAHHUS MaTepHallaM CHelHalbHBIX CBOMCTB.
BnusHue TexHonornueckux (pakTopoB Ha CTPYKTYpPY M CBOMCTBA MOJUMEPHBIX MaTepUasoOB.

Pasoen 2. Tepmo- u mennocmoiikue nonumepul

2.1. Tepmocroiikue KapOOIIeIHbIE, TeTEPOICTTHBIC, TETEPOIUKIIONEITHBIE TTOTUMEPHI

Tennenunu pa3BUTHS 00JIACTH TEPMOCTOMKUX MOJIMMEPOB U €€ COCTOSHUE.

TexHonorus mnonyuyeHusi, CBONCTBA W TNPUMEHEHHE TEPMOCTOMKUX KapOOIEMHBIX MOJUMEPOB
(MTONIMYTIIEBOAOPO/IbI, MOTUTATONI0YTIIEBOIOPOIbI, KAPOOLMKIIOLEITHBIE TTIOJIUMEPHI).

TexHomorus monyyeHus, CBONCTBA U  TNPUMEHEHHE TEPMOCTOMKHUX  TETEPOLETHBIX U
TeTEPOLMKIIOLENHBIX TOJIUMEPOB.

MeTtoap1 MOAU(UKAUN KPYTTHOTOHHAKHBIX MTOJIMMEPOB C 1I€JIbI0 MOBBIIIEHUS UX TEPMOCTOUKOCTH.

2.2. DneMeHTOpraHu4eCcKUe U HEOPTaHUYECKUE TIOTUMEPHI

DneMeHTOpraHu4ecKue MOJIUMEPBI: O6opopranuyeckue, KpEeMHUNHOpraHn4ecKue,
docdopocoaepkaiue, METaNIOCOAEPIKAIIHE.
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Heopraanueckue roMoIieTHbIEe TOTUMEPHI (TIOTUCHIIAHBI, TOJIUTEPMaHbl, KApOWH) U HEOPTraHUIECKHUe
TETEPOLICTTHBIC TTOJIUMEPHI (CUTAIUIBI, KapOUIBI, HUTPHUIBI).

2.3. Meroapb! orpeeneHus TEMI0CTONKOCTH U TEPMOCTOMKOCTH MOJIMMEPOB

Mertoasl onpenesieHns TEIIOCTONKOCTH U TEPMOCTOMKOCTH MOIMMEPOB. BinsiHue cTpoeHus 3BeHa U
MaKpOMOJIEKYJIbl IIOJIMMEpa Ha €ro YCTOMYMBOCTh K JAEMCTBUIO BBICOKMX TEMIIEPATyp, OKUCICHHUIO U
TUAPOIN3Y IIPU BBICOKHX TEMIIepaTypax. TeMIepaTypHble XapaKTEPUCTUKH TEIJIOCTOMKOCTH ITOJIUMEPOB.

Paszoen 3. buopasnacaemvie norumepol

3.1. Knaccudukanusi, OCHOBHbIE XapaKTEPUCTHKH U CIOCOOBI TOJy4YeHUs OuopasiaraeMbix
MOJIUMEPOB

XapakTepuCTUKH OCHOBHBIX OnopasnaraeMbix [IM: ucxomgHoe ChIpbE, METOBI MOJTyYEHHUs, CBOHCTBA
npuMeHeHue, mnepepadorka. [lonumepsl Ha  OCHOBE MPOU3BOAHBIX  IMOJMMOJOYHOW  KHCJOTHI,
MOJIMKAIIPOJIaKTaMa, LEJUII0JI03bl, IOJIMTHAPOKCHAIKAHOATOB, JIMTHUHA. [IpOM3BOACTBO IJIACTUKOB U3
IPUPOJHBIX MOJMMEPOB IMOCPEACTBOM MEXaHMYECKOW WM XUMHYEeCKOW 00paboTku (HOJIMMEpHI,
[I0JTy4aeMble U3 JECTPYKTYpPUPOBAHHOIO Kpaxmasa).

[Ipou3BOICTBO MONUMEPOB OUOTEXHOJOTUYECKHM CIIOCOOOM U3 BO30OHOBISIEMBIX HCTOYHHKOB
CBIPBS (CHHTE3 TePMOILIACTHYSCKUX alTM(aTHICCKUX MOMA(UPOB pepMeHTaHEeH caxapoB).

XUMUYECKUI CHUHTE3 IMOJIMMEPOB W3 MOHOMEPOB, IONYyYaeMBIX IyTeM OHOTEXHOJIOTUYECKOTO
IpeBpalleHs] BO30OHOBIISIEMBIX HMCTOYHHMKOB CbIpbsl  (MCIOJNB30BAHME MOJOYHOW  KHUCIOTBI  JUIS
MIPOU3BOJICTBA MOJIMMOJIOYHOM KHCIIOTHI).

BroKOMITO3UIIMOHHBIE MaTepUalIbl: IPUHIUIBI CO3AaHUs M 00JacTu mpuMeHeHus. Mcmonb3oBanue
OMOKOMITO3UIITMOHHBIX MAaTePUAIIOB B KJIETOYHOM M TKAHEBOW OMOMH)KEHEPHH, B KaUECTBE MATPHUKCOB JUIS
CUCTEM KOHTPOJIUPYEMOW JOCTaBKM JIEKAPCTBEHHBIX CpPEJICTB B OpraHuW3M 4YeJIOBEKa, B CEpAECYHO-
COCYJMCTOM M YETIOCTHO-JIHUILIEBON XUPYPrUuu, OPTONEIUH.

3.2. OcHOBBI Ipoliecca OMOPA3I0KEHUS TOJIUMEPHBIX MATEPHATIOB

OcHOBBI TIpoliecca OMOPa3I0KEHUs MOJIMMEPHBIX MaTepualioB. A3poOHOE paziokeHHue, aHa’ poOHOoe
paznokeHue, OMOJOTNYeCcKoe pasyiockeHrne NoaumepoB. OKHCIEHUE U TUAPOIU3 MoIuMepoB. Paszpymienue
Marepuaiia rnojx AeMCTBUEM Teruia U Y O-u3iryyeHus.

BnusiHue XuMuuyeckoi cTpyKTypbl OJMMEpPa Ha CIOCOOHOCTh K OMOPa3I0KEHHUIO.

Pa3zoen 4. Ilonumepol ¢ nonudiceHHol 20prouecmoio

4.1. CuHTe3 HEeroproUrX MOJIMMEPOB, MOAU(PUKALIUS TTOJTUMEPOB C LIENBI0 CHUKEHHS UX TOPIOYECTH

CuHHTe3 HEroproYMx MOJIMMEPOB, MOAM(PUKALNS MOIUMEPOB C LETbI0 CHUKEHHS WX TOPIOYECTH,
MpUMEHEHNE aHTUTIMPEHOB, MEXaHHU3M UX JercTBus. Kpurepuu 3¢(HeKTHBHOCTH aHTUTTUPEHOB.

4.2. XUMHYECKUE aCHEKThl CHUKEHMSI TOPIOYECTH MOJMMEPHBIX KOMIIO3UIIMOHHBIX MaTepHANIOB U
JILIMOBBIJICTICHUS TIPU UX TOPEHUU

OO111e TeHIeHIIMM B 00J1aCTH CHHTE3a MOJIMMEPOB MOHMKEHHON TOpIOYeCTH.

Teopust camoBOCIUIaMEHEHUST W  BOCIUIAMEHEHHUS TMOJUMEpPOB. XHUMHYECKHE IMPOLECCHl B
KOHJICHCUPOBAHHOM U Ta30Bo# (hazax. ['eTeporeHHOE OKHUCICHHE YTIIIepoaa.

OKCepuMEHTAIbHBIE METObl HCCIENOBaHUS TOpeHus mnonumepoB. OmpeneneHre KHCIOPOIHOTO
MHJEKCa.

4. O0beM y4eOHOH JUCIHIJIMHBI

o B 3aueTHBIX B akanem.
Bunast yueOHoI paboTh

CIMHATIAX Jacax
OO0mast TpyA0€MKOCTb JMCHMILIMHBI 10 Y4eOHOMY IJIAHY 3 108
KonTakTHas padoTa — ayIMTOPHBbIE 3AHATHS: 1,42 51
Jlexrnu (JIek) 0,25 9
[Tpaktuueckue 3ansatus (113) 0,69 26
JlabopaTtopHbie padoTs (J1ab) 0,44 16
CamocrosiTesibHas padora (CP): 1,57 56,6
KonTakTHas camocTosTenpHas paboTa — —
CaMOCTOsITeTbHOE U3YUYCHHE PA3/ICNIOB JUCITUTIIMHBI 1,57 56,6
3auem c oyeHkoi. 0,011 0,4
KoHTakTHas paboTa — MPOMEKYTOUHAS aTTECTAIIHS 0,011 0,4

Bua koHTpOJISA: 3a4er ¢ oneHkoi
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N B 3aueTHBIX B acTponom.
Bunast yueOHOI paboThI
eINHUIIAX qacax
O01as TPyA10eMKOCTh JUCHUILIHHBI 10 Y4e0HOMY IIaHY g 81
KonTakTHas padoTa — ayIMTOPHbIE 3aAHATHS: 1,42 38,25
Jlexmm (Jlek) 0,25 6,75
[Tpaktuueckue 3ansatus (113) 0,69 19,5
Jlaboparopusie paboTs (JIab) 0,44 12
CamocrositesibHas padora (CP): 1,57 42,45
KoHnTakTHas camocrosiTenbHas padbora — —
CaMOCTOsTEIbHOE H3YUYCHHE PA3/ICTIOB AUCITUILIHHBI 1,57 42,45
3auem c oyenkoi. 0,011 0,3
KoHTakTHas paboTa — MPOMEKYTOYHAs ATTECTAIIHS 0,011 0,3
3auer
Bupa xoHTpoJIs: .
¢ OLICHKOI1

AHHOTANUA padoyei MPOrpaMMbl TUCUUIIMHBI
«CoBpeMeHHOe annapaTtypHoe ogopMiieHHe NPoIeccoB nepepadorku noaumepony» (651.B.11B.02.02.03)

1. Hear aumcoMmimHbl — (OpMUpPOBaHME 3HAHUM 00 OCOOEHHOCTSIX TEXHOJIOTMYECKOTO H
anmnaparypHoro o(opMJIEHHS COBPEMEHHBIX IIPOLIECCOB IPOU3BOJCTBA M3JAEIMA M3 HOJMMEPHBIX
MaTepHajoB, B3aMMOCBS3M CBOMCTB IIOJIMMEPOB C TEXHOJOTHUYECKUMH TapaMeTpaMy IPOLECCOB HUX
nepepadoTKU B nU3JeNusi, 00yueHHe MH)XEHEPHOMY MBILUIEHUIO U MCIIOJIb30BAaHHUIO 3HAHUI B MPAKTHUECKOM
NeSITeTTHHOCTH.

2. B pe3yabraTe HM3y4eHUs AUCHMILIMHBI O00yYalOUIWiicsl 1O NporpaMMe MAarucTpaTyphbl
JOJIZKEH

Obnadams cnenyrotmumu npodpeccruonanbHbiMu (ITK) KoMIeTeHIUsIME:

- TOTOBHOCTBIO K PpEHICHWIO MPO(ECCHOHANBHBIX MPOW3BOJICTBEHHBIX 3a1ad4 - KOHTPOIIO
TEXHOJIOTUYECKOr0 Ipolecca, pa3paboTKe HOPM BbIPAOOTKH, TE€XHOJOTMYECKUX HOPMATHBOB Ha PACXOA
MaTepHajoB, 3aroTOBOK, TOILIMBA M DJEKTPOIHEPTHH, K BBIOOPY OOOpYIOBAaHUS W TEXHOJIOTHUYECKOU
ocHactku (ITK-4);

- TOTOBHOCTBIO K COBEPIICHCTBOBAHHIO TEXHOJIOTHUYECKOTO IMpOoIecca - pa3padoTKe MEPONPUATHI TIO
KOMILJIEKCHOMY HCIOJIB30BAHUIO CBIPbs, MO 3aMEHE AC(PUIUTHBIX MaTepUAIOB U H3BICKAHHUIO CIOCOOOB
YTUJIM3AIMA OTXOJOB TPOM3BOJCTBA, K HCCIIEOBAHUIO NMPHYUH Opaka B TPOM3BOJACTBE M pa3paboTKe
HPEIUIOKEHUI TI0 ero mpeaynpexaeHuto u yerpanenuro (ITK-5);

- CIIOCOOHOCTBIO K OIIEHKE PKOHOMHUYECKON A((PEKTUBHOCTH TEXHOJIOTHYECKHUX IMPOIIECCOB, OIEHKE
VMHHOBAIIMOHHO-TEXHOJIOTHYECKUX PHCKOB IPH BHEApEeHHH HOBBIX TexHoorui (I[1K-6);

- CIOCOOHOCTBHIO OIIEHUBATH A(PPEKTHBHOCTH HOBBIX TEXHOJOTHH W BHENPITH UX B TPOHM3BOJCTBO
(IIK-7).

3nams:

- COBPEMEHHBIE METOJIbl, MCIOJIb3YIOIIUECS MPH MPOBEJCHUN HAY4YHBIX HCCIIEOBAaHUM B 0OiacTu
peanu3ani MPHHIUIIOB YHEPrO- W PEeCcypcocOEpekeHUs] W OCHOBHBIE O3Tambl BBITOJIHEHHS HAy4YHO-
UCCIIEI0BATEIbCKON PabOTHI;

- OCHOBHBIE METOJIbI MOIN(UKAITUH ITOJIMMEPOB TS (P (HEKTUBHOTO PETYITHMPOBAHUS X CBOWCTB.

Ymems:

- TPHUMEHSTH IONyYeHHbIE 3HAHUS IS CHCTEMHOTO W KOMIUIEKCHOTO TIPOBEICHHS HAy4YHBIX
UCCIICIOBAaHUN TI0 PecypcocOEpeeHNUI0 M TMOBBIIEHUIO 3((EKTUBHOCTH B 00JacT MpodeccHoHaNbHOM
NeSITEIbHOCTH;

- HAy4yHO OOOCHOBaTh BBIOOP ONTHUMAIBHOTO Croco0a W YCIOoBUM (opMoBaHMS U3AETUN U3
KOHKPETHOI'0 IOJIMMEPa ¢ MUHUMAJIBHBIM PACXO00M 3HEPTUH U ChIPbSL.

Braoemy:

- ImpueMamu oOpabOTKH, aHaJIM3a, UHTEPIPETALUU U MPEICTABICHUS Pe3yIbTaTOB SKCIEPUMEHTA,
HaBBIKAMU MOATOTOBKU HAYYHO-TEXHUYECKUX OTYETOB ;
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- MpueMaMu HAy9YHOTO MOJAXO0Ja K BHIOOPY M ONTUMHU3AIUU TEXHOJOTMUYECKUX MapaMeTpOB IS
MOJly4YeHUsT  WM3/ENUi, COOTBETCTBYIOIIMX  TPEeOOBaHUSM  KOHCTPYKTOPCKOM  JTOKYMEHTAllUH, C
MUHHUMAaJIbHBIMU 3aTPAaTaMU SHEPTUH U CHIPbSI.

3. KpaTkoe coaep:xkanue TUCHUIIIUHBI

Paszoen 1. Ilepcnekmugvl pacuiupenus accopmumeHma NOIUMEPHbIX U30eNUll 3ad cuem CO30aHUs
HOBbIX MAMEPUATIO8 U MEXHON02UUECKUX NPOYECCOo8

Benenne. 3amaum u copepkanue Kypca «CoBpeMeHHOe amnmapaTypHoe o(OopMIIEHHE HpPOIECCOB
nepepaboTku nonuMepoy. CoBepIIEHCTBOBAHUE CTPYKTYPhI MPOU3BOACTBA U NMPUMEHEHHS TOJTUMEPOB CO
CIIEMaJIbHBIMU CBOMCTBAMH.

1.1. OcHOBHBIE TEXHOJOTUYECKUE TpOIecChl mepepaboTku mmiactMacc. COBPEMEHHOE COCTOSHUE
MPOMBIIIICHHOCTH MepepadoTKu IutactMacc. llepcrekTuBbl paclIMpeHUs acCOPTUMEHTA MOJUMEPHBIX
U3JIEIMH 3a CYET CO3JJaHUsI HOBBIX MAaTEPUAJIOB U TEXHOJIOTMUYECKUX IIPOLIECCOB.

OcHOBHbBIE TEXHOJOTHYECKHE TMPOIECChl MepepadOTKH IIacTMacc, HCIHOJIb3yeMble B HacTosIIee
BpeMsi. DakToOpbl, OrpaHUYMUBAIONINE BO3MOXKHOCTH NMPUMEHEHHS TPATUIIMOHHBIX METOJOB MEepepadOTKH.
Ponp 1 MecTo monumepoB Ha PHIHKE COBPEMEHHBIX IMPOMBIIUICHHBIX MaTepuanoB. llepcnekTuBbl pa3BUTHS
IIPOMBIIIEHHOCTH NepepadoTku 1uactMacc. [lpeacraBieHue 0 METOI0JIOTUH CO3JaHMsI TEXHOJIOTHYECKUX
MPOLIECCOB MepepabOTKH IjacTMacc. B3anMOCBA3b HAy4HBIX HCCIEIOBaHHUM, MPOEKTUPOBAHUS U
CTPOUTENHCTBA TpeAnpusaTuii. [lepCcreKTUBB pacHIMpEeHHs] acCOPTUMEHTa MOJIMMEPHBIX H3JIETUN 3a CYET
CO3/J1aHUsI HOBBIX MAaTEPUAJIOB M TEXHOJIOTMYECKUX IIPOLIECCOB.

1.2. OcHOBBI TmoONydeHHs OWOpa3iaraeéMblX IOJIUMEPHBIX MarepuaioB. KomOWHHpOBaHHBIC
MOJIMMEPHBIE U3/IETHSL.

OcHoBHbIE THUIIBI OHMOpa3naraeMblx MoiuMepoB. OCHOBHbBIE HANpPaBIICHUS Pa3BUTHS TEXHOJIOTHMM
nonydyeHus: OuopasnaraeMbix noidumMepoB. DakTopbl, BeAylMe K JErpajalid MOJUMEPOB B MPHPOIHBIX
yclioBusiX. buopasnaraemble MaacTUUeCKUe MacChl HA OCHOBE NMPUPOJHBIX MMOJIMMEPOB. METOoAbl YCKOPEHMUSI
Ounojerpajanuyd TPaJAUIIMOHHBIX MIACTUKOB. [Ipobrmembl mepepabOTKU M SKCIUTyaTalluyd OuopasiaraeMbIX
wiactTuyeckux macc. OTIMYMST TEXHOJOTUYECKUX M (PU3MKO-MEXaHHYECKHUX CBOWCTB OMOpasiaraeMbIX
IJIACTUKOB OT TPAJAWLMOHHBIX MOJUMEPHBIX MaTEepHaloOB. 3aJaud, pellaeMble MyTEM COBMEILIEHUS
Pa3IUYHBIX TIOJIMMEPHBIX U HEMOJIMMEPHBIX MAaT€PUAIOB B OJTHOM m3zenuu. [Ipo6iempl, BO3HUKAIOUTUE TIPU
COBMEUIEHUWU pA3IMYHBIX MaTepuajgoB U MeToAbl MX pemeHus. [lyTu  coBeplIeHCTBOBAaHMS
KOMOWHUPOBAHHBIX TMOJMUMEPHBIX U3eTud. TEeXHOJOTMH TMOJyYeHHUs KOMOWHUPOBAHHBIX U3JEIHI.
MHorocnoiiHbie TEHKH. MeTalIonIacTUKOBbIE U MHOTOCTIOWHBIE TPYOBI.

Pazoen 2. Ilepepabomka nonumeprvix omxo0os

2.1. U3penus W3 BTOPUYHOIO TMOJHUMEPHOTO ChIpbs. llepcrieKTHBHBIE TEXHOJOTMH COPTHUPOBKHU
MTOJIMMEPHBIX OTXOJIOB.

@®akTophbl, MPENATCTBYIOMIME YBEIMYECHHUIO JIOJIM M3JE€IUN W3 BTOPUYHOIO MOJHUMEPHOTO CHIPBAL.
DKkojoruyeckass W SKOHOMHYECKas COCTaBIAIOIIME TMpoliecca BTOpuyHOW mnepepaboTku. IIpoGrema
COPTUPOBKH OTXOJOB M BBIJCICHUS W3 HUX MOIUMepHOW ¢pakiuu. [lepcreKTUBHBIE TEXHOIOTHH
COPTUPOBKHM TOJUMEPHBIX OTX0A0B. (OcoOeHHOCTH o00OpyAOBaHUs [UIsl TepepabdOTKM BTOPHYHBIX
MJIACTHUKOB.

2.2. OcOOEHHOCTH TEXHOJOTUHU NepepabOTKH BTOPUUHBIX IMOJTUMEPHBIX OTXO/IOB.

OcCoOeHHOCTH TEXHOJOTHH TepepadOTKH BTOPUYHBIX MOJMMEPHBIX MAaTepHANOB. 3arps3HEHUE,
JNECTPYKIUs, CAaHUTAPHBIE W OKOJOTHMYECKHE TpeOOBaHUS K TakuM MarepuanaMm. [lyTH TOBBIIICHHS
3¢ (EeKTUBHOCTH NPOIECCOB NEepepabOTKU MOTUMEPHBIX OTX0A0B. ['nmyOokas mepepaboTKa OTXOJOB C
JeNoIUMepU3aliel coiep Kalierocs: B 0TXo4ax MmojuMepa.

4. O0beM yueOHOI TUCIHIIHHBI

. B 3aueTHBIX B akanewm.
Bunet yueOHoi paboThI
€IMHUIIAX gacax

Oo0masi Tpy10eMKOCTb JMCHHMILJIMHBI 10 Y4eOHOMY IJIaAHY 3 108
KonTrakTHasi paboTa — ayJuTOPHBIE 3aHATHSI: 1,42 51
Jlexumm (Jlek) 0,25 9

[Tpaktrueckue 3ausatus (113) 0,69 26
JlaGoparopusbie pabotsl (JI1ab) 0,44 16
CamocrositesibHas padora (CP): 0,58 21
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IIpoodondxcenue madbauywsi

KoHTakTHas caMmocTosiTeNbHas paboTa — —
CamocTosITeIbHOE H3YUCHHE Pa3/IeNOB JUCIUTLIMHBI 0,58 21
JK3aMeH 1 36
KonTakTHas paboTa — MpOMEeKYyTOYHAS aTTECTAIHS 1 0,4
[TonroToBKa K 9K3aMeHY 35,6
Bua konTpoJs: IK3aMeH
N B 3aueTHbIX B actponom.
Bunst yueOHoI paboThI

SIMHUIIAX gyacax
O01masi Tpy10eMKOCTh JUCUMILIMHBI 10 Y4eOHOMY IJIAHY g 81
KonTakTHas padoTa — ayIMTOPHbIE 3aAHATHS: 1,42 38,25
Jlexmm (Jlek) 0,25 6,75
[TpakTuueckue 3austus (113) 0,69 19,5
Jlaboparopubie paboTs (J1ab) 0,44 12
CamocrositesbHas padora (CP): 0,58 15,75
KonTakTHas camocrosiTenpHasi pabota — —
CaMOCTOSITeJIbHOE U3YUEHUE PA3/IeJIOB TUCIUIIIINHbI 0,58 15,75
JK3aMeH 1 27
KonTakTHas paboTa — MpOMEKYTOUHAS aTTECTAIHS 1 0,3
IToaroToBKa K 3K3aMEHY 26,7

Bujx konTpos: JK3aMeH

AHHOTanus padoveil NPOrpaMMbl JUCHHIIIMHBI
«Pu3nKo-xuMuveckne MOAUGUKALIMU U HATIPABJIEHHOE PeryJIMpoOBaHNe CBOICTB MOJUMEPOB NPH
nepepadorke» (51.B./1B.02.02.04)

1. eab QMCHUIIMHBI — UCIOJIBb30BAaHUE TMOJYYEHHBIX 3HAHUU I Pa3pabOTKU MPOMBIIIJIEHHBIX
TEXHOJIOTUH TOJTyYEHHS TOJIMMEPHBIX MaTEPUATIOB.

2. B pe3yabraTe HM3y4eHUsl AUCHMILIMHBI O0yYalOUIWiicsl 1O NporpaMMe MAarucTpaTyphbl
JOJIZKEH

Obnaoams cnepyrommumu npodeccuonanbHbME (I1K) komnereHusamu:

- TOTOBHOCTBIO K TIOMCKY, 00pa0OTKe, aHamu3y M CHUCTEMaTH3allMd HayYHO-TEXHHYECKOU
UH(OPMAIIMH 110 TEME UCCIICA0BaHMsI, BHIOOPY METOIUK U cpeacTB pemieHus 3aaaun (I1K-2);

- CoCOOHOCTHIO UCTIONB30BaTh COBPEMEHHBIE MPUOOPHI U METOAMKH, OPraHU30BBIBATH IPOBECHHE
9KCTIIEPUMEHTOB U HCIIBITAHUH, TPOBOAUTH UX 00paOOTKY M aHATU3MpOoBaTh uxX pe3ynbrarsl (I1K-3);

- TOTOBHOCTBIO K PpEHICHHIO MPO(EeCCHOHAIBHBIX MPOU3BOJICTBEHHBIX 3a/la4 - KOHTPOIIO
TEXHOJIOTHYECKOT0 Ipolecca, pa3paboTke HOPM BBIPAOOTKH, TEXHOJOTMYECKUX HOPMATHBOB HAa PACXO]
MaTepHajioB, 3aroTOBOK, TOIUIMBA M D3JEKTPOIHEPTHH, K BBIOOPY OOOpYNOBAaHHS W TEXHOJIOTHYECKOM
ocHactku (I1K-4);

- TOTOBHOCTBIO K COBEPIICHCTBOBAHHUIO TEXHOJIOTHUYECKOTO MPOoIecca - pa3padoTKe MEPONPUATHI TIO
KOMILJIEKCHOMY HCIOJIB30BAHUIO CHIPbs, MO 3aMeHE AC(PUIUTHBIX MaTepHaiOB M HM3BICKAaHUIO CIIOCOOOB
YTHJIM3AIAA OTXOJOB TPOW3BOJICTBA, K HCCIEIOBAHUIO TNPHUYMH Opaka B TPOHM3BOJCTBE M pa3pabOTKe
NpeIOKEHUH N0 ero npeaynpexaeHuio u ycrpanenuto (I1K-5).

3Hamy:

- OCHOBBI (PM3UKO-XUMHUECKUX MPOIECCOB MOANU(DUKALIMH MTOJTUMEPHBIX MaTEpPHUAJIOB;

- OCHOBHBIE CBOMCTBA MTOJUMEPHBIX MAaTEPUAJIOB;

- IPUHLUIIBI HAMIPABJIEHHOTO PEryJIMPOBAHUS CBOMCTB IMOJIMMEPHBIX MaTEPUATIOB;

Ymemu:

- IPOrHO3UPOBATh OCHOBHBIE CBOMCTBA MOIU(UIIMPOBAHHBIX MOJIUMEPHBIX MaTEPUATIOB;

- BBIOMpATh ONTHUMAJIbHBIE TUIIBI MOJMMEPAa-MaTPHUIbl, MOIUPHUKATOPA M METOJAA IOJIyYeHHs Ui
NOJYYEeHHUs OJMMEPHBIX MAaTEPHAIOB € 33JaHHBIMU CBOWCTBAMH;
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- pa3zpabaThiBaTh TEXHOJOTHYECKUN IMpOIECC TMONYy4YeHUS MOIUGPHUIMPOBAHHBIX MOJMMEPHBIX
MaTepHaJIoB.

Braoemy:

- HaBblKaMM CHCTEMAaTH3allMM JIMTEPATypHBIX JaHHBIX JJI1 BblOOpa Haubojee akKTyaabHOI'o
HAIpPAaBJICHUS Pa3BUTHS HAYYHO-UCCIIEOBATEIbCKUX U TEXHOJIOTUYECKUX PadoT;

- oOmMMHU NPUHLMIIAMU BbIOOpPAa KOMIIOHEHTOB JJIsi IIOJIyYEHHUS IIOJIMMEPHBIX MaTepUallOB ¢
3aJJaHHBIMHM CBOMCTBAMH;

- METOJaMU KOHTPOJIsI CBOMCTB MTOJMMEPHBIX MAaTEpUAJIOB.

- HaBBIKAMHU pa3pabOTKU TEXHOJOIMUYECKHX IPOLECCOB B JaOOPATOPHBIX M IPOU3BOJICTBEHHBIX
YCIIOBUSX

3. Kpatkoe coep:kanue AU CHHILIUHBI

Paszoen 1. Ilosviuenue mepmocmoukocmu NOIUMEPHbIX MAMEPUANOE

Beenenue. Llenn u crnocoOsl ¢uznueckoir moaudukanuu mnonumepoB. OOLMe MPEICTaBICHUS O
JECTPYKTUBHBIX IIPOLECCAaX B NOJUMEPAX B CBETE KBAHTOBOM (DPM3UKHU U XUMHUYECKON TEPMOJAUHAMUKH.

TepmookucnuTenbHas AECTPYKLUs, €€ Xapakrep U MexaHu3M. OCOOEHHOCTH TEPMOOKHCICHHS
OCHOBHBIX TUIIOB ITIOJIUMEPOB. Y PaBHEHUsI BakHEeHIIMX peakiuii . Ilytm craOunuzanum ©  OCHOBHBIE
KJ1acchbl cTabniamn3atopoB. CUHEPTU3M.

Tepmuueckas necTpykuus. Xapakrep IpOLECCOB U BIMsSHME Ha cBoicTBa. Crabunusaunus
HOJIMMEPOB PA3IUYHOTO CTPOCHHUS.

doroxuMuyecKass U paJudaluoHHas AeCTpyKUUs. BiusHue XUMUYECKOro CTpOEHHs, TEMIEpaTyphl,
UHTEHCUBHOCTH oOsyueHus. CyllecTByroIlMe NOAXOAbl K CTa0WIM3aluu M BaKHEHIIMEe KI1acchl
CTaOUIIN3aTOPOB.

JlecTpyKuusi, = MHULMHUPOBAHHAs ~ MEXaHUYECKUM  Bo3jaedcTBMeM. (OCHOBHOE  ypaBHEHHE
MEXaHOKPEKHHIa, BO3MOKHbBIE IIyTH UCIIOJB30BaHUs ATOIO SBJICHUS.

CBs3b JIECTPYKTMBHBIX IPOIECCOB C OCOOCHHOCTSIMU CTPYKTYPBl; CTPYKTypHas CTaOMIU3allMsl.
[Ipouieccel CTpyKTypUpOBaHMSI U YCIOBUS UX HpoTekaHus. JlecTpykuus B mpoleccax HepepadoTKu U
9KCIUTyaTauuu noaumepos. Ctapenue nonuMepoB. CTabuau3aius NoJIMMEpPOB B Mpoleccax nepepaboTKu U
JKCILTyaTaluu.

Pa3zoen 2. Moougukayus nonumepos kayuykamu u niacmuguxamopamu

Cmecu monumepoB. COBMECTUMOCTh cMeceld moiauMepoB. CBoilCTBa cMeceld MOJUMEPOB.
OcobeHHOoCTH MOJU(HUKAIIMK TOIMMEPOB Kaydykamu. JluHaMuuecKas ByJIKaHU3aIMs KayqdyKOB.

[Tnactuduxanus nonumepos. CTpykTypHas U MoJeKysgpHas miaactuduxanus. [Ipasuno Xypkosa u
npasuio Kapruna-ManuHckoro.

Pazoen 3. Quzuueckas mooughukayus nonrumepos

@opMHUpOBaHME CBOMCTB TEPMOIUIACTHMYHBIX IOJMMEPOB B  IPOLECCAX CTEKIOBAHHUA H
KPUCTAJIM3ALUH; POJIb HAIMOJIEKYJISIPHBIX CTPYKTYp. OcTaTOuHbIe HAPSKEHUS U UX MposiBIeHne. MeTobl
pEeryJIupoBaHUs CTPYKTYpPbl M CBOMCTB B Tpoleccax IepepadoTKh TepMoIuiacToB. PerynupoBanue
CTPYKTYpbl M CBOWCTB MOJMMEPOB MOAM(PHUIMPOBAHUEM MaJbIMH J100aBKaMU HHU3KOMOJIEKYJISIPHBIX
COEIMHEHU, OJIMTOMEPOB WJIN NIOJUMEPOB.

Hanonnenue nonumepos. BiusiHue HanomHUTENEH Ha CBONCTBA TEPMOIUIACTOB M PEAKTOIIACTOB.

CTpyKTypHpOBaHHE Kay4dyKOB M OTBEPXKACHHE OJUrOMepoB. OTBEPkKAAIOIIME M BYJIKAHU3YIOLIUE
cuctembl. Cragum mporecca oTBepxkaeHus. [IpocTpaHcTBeHHass ceTka W METOJbl €€  OLIEHKH.
PenakcanmoHHble CBOMCTBA CTPYKTYPHUPOBAHHBIX cUcTeM. OCTaTOUHbIE HANIPSKEHUS U YT UX CHUYKEHUS.
MeTto1bl perynupoBaHusi CBOWCTB CIIMTHIX MTOJIMMEPOB B Mpolieccax nepepadoTKy.

PagnanuoHHoOe clIMBaHUE MOJIMMEPOB Pa3INYHOIO CTPOEHUS, €r0 MPEUMYIIECTBA U HEJOCTATKH.

Paszoen 4. Ocnosnvie npunyunsl omoopa noauMepos 0 ux NPAKMu4ecKko20 npuUMeHeHus

[TpyHIUOBI OLIEHKM NPUMEHHUMOCTH IOJIMMEPOB Ha OCHOBE aHAIM3a UX (PU3HKO-XMMUYECKUX H
9KCIUTyaTallMOHHBIX XapakTepuCTUK. [lonmmmepbl M mnonuMepHble Marepuaibl. Baxselmue 3agauun,
peliaeMble B pe3yJbTaTe HMCIOJIb30BaHUS MOJIMMEPOB. AHAIN3 JAaHHBIX, YCTAHABIMBAIOUIMX B3aUMOCBS3b
XMMHYECKOTO COCTaBa U CTPOCHMSA, (PU3MUECKOrO COCTOSIHHMSI IOJIMMEPOB € HX TEIIo-, TEepMo-,
OTHECTOMKOCTBIO.
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4. O0beM y4eOHOM JUCHHILINHBI

o B 3auetHBIX B akanewm.
Bunast yueOHOI paboThI

SIMHUIIAX gJacax
O01as TPyA10eMKOCTh JUCHUIIHHBI 10 Y4eO0HOMY TIaHY g 108
KonTakTHas padoTa — ayIMTOPHbIE 3aAHATHS: 1,42 o1
Jlexmm (Jlek) 0,25 9
[Tpaktuueckue 3ansatus (I13) 0,69 26
Jlaboparopusie paboTs (JIab) 0,44 16
CamocrositesibHas padora (CP): 0,58 21
KonTakTHas camocTosiTenibHas paboTa — —
CaMOCTOSTEIbHOE U3YUYCHHE PA3IeIOB JUCITUTIIMHBI 0,58 21
JK3aMeH 1 36
KoHTakTHas paboTa — MPOMEKYTOYHAs aTTECTALIHS 1 0,4
[TonroToBKa K 9K3aMeHY 35,6

Buja koHTpOIS: JK3aMeH
. B 3ayeTHBIX B actponom.
Bunpl yueOHO# paboThI

eIMHULIAX yacax
O01as TPy10€eMKOCTh IUCHUILIHHBI 10 Y4e0HOMY IUIAHY 3 81
KonTrakTHasi paboTa — ayIUTOPHBIE 3aHATHSI: 1,42 38,25
Jlexiuu (JIek) 0,25 6,75
[Tpaktuueckue 3ansatus (I113) 0,69 19,5
JlaGopaTopHbie paboTsl (J1ab) 0,44 12
CamocTosiTenbHas padora (CP): 0,58 15,75
KonTakTHas camocTosiTenbHas paboTa — —
CamocTosTenpbHOE H3YUCHUE Pa3/IeNIOB TUCIUILIIMHBI 0,58 15,75
IK3aMeH 1 27
KonTakTHas paboTa — MpOMEKYTOUHAS aTTECTAIHS 1 0,3
[ToaroroBka K 3K3aMeHy 26,7

Bua konTpoJs: IK3aMeH

AHHOTaUUs padoyeil MporpaMMsbl JTUCIUTLIMHBI
«JK0JI0THS1, IJHEPIO- U pecypcocdeperkeHHe B TEXHOJOIMHU NepepadoTKH MOJIUMEPOB»
(51.B.J1B.02.02.05)

1. Heap aucuMniuHbl — (GOPMUPOBAHHE Y MaruCTPAaHTOB 3HAHMN W KOMIIETEHIUH B oOiactu
TEOPUU U TMPAKTUKHU OCYIIECTBICHHS COBOKYIHOCTH Mep MO 3(h(HEKTHBHOMY HCIHOJIB30BAHUIO DHEPTO- U
pecypcocOeperalonux TEXHOJIOTHH, a TakkKe O3HAKOMJICHHE C METOJaMH, IPOIECCaMH, KOMILIEKCOM
OpPTaHHU3AI[MOHHO-TEXHUYECKUX MEpONPHUATHH, COMPOBOXKIAIONIMX BCE CTAAUU JKU3HEHHOTO IIHKJa
MPOIYKIIMK M3 TUIACTMACC, HApPaBJICHHBIX Ha PAalMOHAILHOE WCIIOIH30BAaHUE U YKOHOMHOE PaCXO0BaHHE
MaTepUaIbHBIX U SHEPTeTUIECKIX PECYPCOB.

2. B pe3yabTaTe HM3ydeHHsl AUCHHUIIMHBI O0yYalOUIMicS MO NporpaMMe MAarucTpaTyphbl
JMOJIAKEH:

Obnadams cnenyrommumu podeccuonanbabiMA (I1K) kommeTeHIMsAMHU:

- CHOCOOHOCTHIO  (HOPMYNHUPOBATh HAYYHO-HCCIENOBATENbCKUE 3aadll B - CIIOCOOHOCTBHIO
OpPTaHW30BBIBATH CAMOCTOSTEILHYIO U KOJUICKTHBHYIO HAayYHO-HCCIIEIOBATEIILCKYIO padoTy, pa3padaThiBaTh
IUTaHBl U TIPOTPaMMBbl MPOBEJACHHUS HAYUYHBIX HMCCIEJOBAaHUN M TEXHHUYECKUX pa3paboTOK, pa3zpaldaThIBaTh
safganus A ucrnonuurenei (ITK-1);

- TOTOBHOCTBKO K IIOUCKY, 06pa6OTKC, AHAJIM3y U CUCTEMaTU3alluu HaquO-TeXHquCKOﬁ
uHGOPMAIIUH 110 TEME MCCIIeI0BaHUs, BBIOOPY METOAMK U CpeACTB pemienus 3aaauu (I1K-2);

- TOTOBHOCTBIO K PCHICHUIO HpO(I)eCCI/IOHaJIBHBIX MNPONU3BOACTBCHHBIX 3aJja4d - KOHTPOJIO
TEXHOJIOTHYECKOTO TpoIecca, pa3paboTKe HOPM BBIPAOOTKH, TEXHOJIOTHYECKUX HOPMATHBOB Ha PaCXOJ
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MaTepuajoB, 3aroTOBOK, TOIUIMBA M JJIGKTPOIHEPTHUHU, K BBIOOPY O0OOpYJOBaHUS M TEXHOJIOTUYECKOU
ocuactku (ITK-4);

- TOTOBHOCTBIO K COBEPIICHCTBOBAHHIO TEXHOJIOTMUYECKOTO MpoLecca - pa3padoTKe MEPONPUATHIT TIO
KOMIUIEKCHOMY HCIIOJBb30BAHHUIO CBIPBS, MO 3aMeHe Ae(PUIMTHBIX MaTepuajoB U H3BICKAHUIO CIOCOOOB
YTUIM3AIMA OTXOJOB MPOM3BOJCTBA, K HCCIIEJOBAHUIO NMPHUYUH Opaka B TNPOU3BOJCTBE M pazpaboTke
IPEeUIOKEHHH 10 ero mpeaynpexaeHuio u ycrpanenuio (ITK-5)

3uams:

- KOMIUIEKC CBOHCTB COBPEMEHHOIO MAapOYHOTO acCOPTUMEHTa IMOJIMMEPHBIX MaTepUasoB
(TepMOILJIaCTOB U PEAKTOIIIACTOB)

— OCHOBHBIC TPHHIIUIIBI PAIMOHATHHOTO BHIOOpAa MOJUMEPHBIX MATEPHAJIOB ISl M3TOTOBIICHUS
U3JIeNNA ¢ IPUMEHEHUEM pecypcocOeperarnumx TeXHOIOTHi;

— OCHOBHBIE IPUHITUITBI PAIIHOHAIEHOTO KOHCTPYHUPOBAHUS M3/IEIUN U3 TIACTMACC!

— COBpEMEHHBIE Pecypco- U 3Heprocoeperaroime TeXHOJIOT U TPOU3BOJICTBA U3/IENIUN U3 MJIacTMACC,
MOJTyYaeMbIX pa3IMYHBIMU METOJIaMH IepepaboTKH.

- COBPEMEHHYIO CUCTeMY 00pa30BaHUs IMJIACTMACCOBBIX OTXO/OB U €€ yIpaBlieHuE,

- cTaJM¥ OOpaIICHHMS IIACTMACCOBBIX OTXO0JI0B (COOp, COPTHUPOBKA),

- COBPEMEHHBIE TEXHOJIOTUU U 000pyI0BaHUE MEePepadOTKH MIIACTMACCOBBIX OTXO/IOB,

- MHHOBAIIMH B TEXHOJIOTHIX M 000PYAOBAaHUHU ISl IEPEPaOOTKH TIIACTMACCOBBIX OTXOIOB.

Ymems:

— BBIOMpPATh MapKy IOJMMEPHOTO MaTepuaia JUisi MPOM3BOJICTBA M3JENHUS XOPOIIEro KayecTBa C
MUHUMAJBbHBIM PACX0JIOM ChIPbS;

— BBIOUPATH PAIIMOHATBHYIO KOHCTPYKIIHIO H3JICTIHS;

— moAOUpaTh TEXHOJOTMYECKUH MpOIeCcC MPOM3BOACTBA M3JCIUNA U3 MIIACTMACC C MUHHUMAJIbHBIMU
JHEpro3aTpaTaMu

- TNPUMEHSATh COBPEMEHHBIE TEXHOJIOTUHM W O0O0pYydOBaHHE ISl MepepadOTKH IIAaCTMACCOBBIX
OTXOJIOB

Braoemy:

- COBPEMEHHBIMH TEOPETHUYECKUMH W MPAKTUYECKUMHU TPEACTABICHUSIMHU O PECypcOCcOepeKeHUHN Ha
BCEX CTaJMSIX TEXHOJIOTHYECKOTo IIUKJIa U3TOTOBICHUS U pealn3alui U3AeIuil U3 I1acTMacc;

— METOJIaMH BBIOOpa pallMOHAIBHBIX YHEPTrOCcOeperaronuX TeXHOIOTHIA;

— COBPEMEHHBIMU MPEJICTABICHUSIMH 00 YTHIIM3AIUH [JIACTMACCOBBIX OTXO/IOB.

3. Kpatkoe coaep:kaHue JUCHUIINH

Pazoen 1.  Mamepuanvusie u snepeemuyeckue pecypcewl. Knaccugurayus pecypcocbepedscenus 6
nepepabomke niacmmacc.

Omnpenenenne pecypcoB. CTpykTypa pecypcoB. OmpeneneHue Hu paccMOTpeHHe BHJI0B
MaTepHabHBIX W DHEPTeTHYECKHX PECypcoB B MepepadOoTKe W MpHMEHEHHWH IutactMmacce. Kiaccudukarms
pecypcocOepekeHus 0 BUIaM PecypcoB: MaTepranocOepexeHne, SHeprocoepekeHue.

1.1. OcHOBHBIE aCIIEKTHl HOPMUPOBAHUS PACXOJ/IOB MAaTEPUATBHBIX U IHEPTOPECYPCOB.

Pecypcocbepexxenue, 3¢pGeKTUBHBIN (HAKTOp CHUKEHHS cE0ECTOMMOCTH BBIMTYCKAeMON MPOAYKIIUH.
TumoBele TpUMEpHl HOPM pacxoaa IOJMMEPHOTO CHIPbS B TPOM3BOJICTBE W3EIUN W3 IIaCTMAcC
pa3IMYHBIMHU METOJaMH MepepadOTKH IIacTMacc. Y4ET HOPM pacxoja SHEPTUU MPH MPOU3BOICTBE U3ICIHIA
U3 TUTACTMACC Pa3IMYHBIMU METO/IaMH TTepepaboTKH.

1.2. PecypcocbeperkeHre MaTepralioB B epepaboTKe MIacTMacc

PecypcocOepekeHre 3a c4eT palloOHAILHOTO BBHIOOPA TOJMMEPHBIX MAaTEPUANOB W KOHCTPYKIHH
U3JIeNusi, 3a CuYeT BTOPUYHOM TepepaboTKM MOJUMEPHBIX MarepuayiioB. Moaudukamus OTXOA0B
MOJTMMEPHBIX MaTEPHAJIOB.

Komruiekc mep, HampaBiICHHBIX Ha PEIICHHE BOIMPOCOB YTHJIM3AIMH IJJACTMACCOBBIX OTXOJOB H
n31enui, OBIBIINX B yroTpeOaeHnr. OCcHOBHBIE (DaKTOPHI, BIMUSIONTNE HA 00BbEMBI TIJIACTMACCOBBIX M3/ICITHIA:
cucreMa 00pa3oBaHUs OTXOIOB U €€ yIpaBlieHHE

Pazoen 2. Pewenue npobnem snepeo — u pecypcocoepexcenus 8 mexHoiocusx u 060pyoosanuu 0Jis
nepepadbomKku niAcCmmacc 8 uzoenus cnocooamu aumovs no0 O0AsleHUeM, IKCMPY3uUU, mepmogdhopmosanus,
npeccosanuem.

2.1. DuepromnoTpebieHHEe B COBPEMEHHBIX JIMHUSAX IS OKCTPY3MM IUIEHOK, JIMCTOB, TPYO.
OKOHOMHbBIE CUCTEMBI OXJIAXKIACHUSI SKCTPY3UOHHBIX JTMHUM.
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PaccmarpuBaercst sHepronoTpedieHe COBPEMEHHBIX JTMHUEH IS SKCTPY3UH TpyO, HOBasi cucTemMa
OXJIKJCHUS JJI SKCTPY3UH TPYO, CXeMaTHUHOE MPEJCTABICHNE CUCTEMbBI OXJIAXKIEHUS B TEXHOJIOTHYECKOM
CXeMe MPOU3BOACTBA TPYO, paboTaromel M0 MPUHIIMITY TPOTHBOTOKA.

2.2. DHeproapGeKTUBHOCTh PabOThl JUTHEBBIX MANIMH 32 CYET MCIOJIb30BAHHUS AJIEKTPUUYECKOM
SHEPTrUu. DHeprocOepeKeHne 3a CYET MCIOJIIb30BAaHUS TEXHOJIOTMYECKOTO Teruia sl oborpesa
MIPOU3BOJICTBEHHBIX M O(UCHBIX TTOMEIICHHH.

PaccmarpuBaroTcsi BOIPOCHI SHEPTOCOEPEIKEHUS B MTOJHOCTHIO AJIEKTPUYECKUX JIUTHEBBIX MAIIMHAX.
[IpuBoAsATCS CpaBHUTEIbHBIE MPUMEPHl MCIOJIB30BaHUS HSHEPro3zarpaT HpH MPOU3BOJACTBE H3ICIUM Ha
MOJIHOCTBIO 3JIEKTPUYECKHUX U TMIPABINYECKUX MaAlIMHAX.

Hcnonp30BaHnEe TEXHOJIOTHYECKOTO TeIUIa, BBIACIEMOr0 NpU TepepaboTKe IUIacTMAace s
o0orpeBa NpON3BOACTBEHHBIX U OPUCHBIX TOMEIICHUH.

PaccmaTpuBaroTCsl IPOEKTHl W INPUHIUIMAIBHAS CXEMa HCIOJb30BaHUS CHCTEMbI OXJIAKICHUS
JUTHEBOTO IJIACTMACCOBOTO IieXa JJig OTBOJA TeIula Uisi 000rpeBa MPOU3BOACTBEHHBIX M MPUIIETAIOIINX
0(HUCHBIX TOMEIICHUH.

Pa3zoen 3. Texnonoeuu u obopyoosanue O0isi NOAY4eHUs BMOPULUHBIX NOTUMEPHBIX pecypcos. Buowi
NONUMEDPHBIX OMX0008.

3.1. Ctanuu oOpaliieHus I1aCTMACCOBBIX OTXOA0B: cOOp, COPTUPOBKA.

ABTOMATH3UPOBAHHBI METOJ] COPTUPOBKHU IOJIMMEPHOTO CHIPhSI U3 OBITOBBIX W IMPOMBIILICHHBIX
OTXOJOB.

Hctounukyu o00pa3oBaHUs OTXOAOB IOJMMEPHBIX MaTEpUAlOB B PA3JIMYHBIX TEXHOJIOTMYECKUX
npoleccax nepepadboTku, MyTH UX MUHUMHU3ALINU.

PaccmaTpuBaroTCs HCTOYHUKU OTXOAOB IU1acTMacc B coorBercTBue ¢ denepanbHbiM 3akoHOM PO.
Crpateruun ympaBieHus orxojaaMu. CTpyKTypa MOJMMEPHBIX OTXOJO0B MOTPEOJICHUS M UX JI0NI1 B OOMIei
Macce OTXOA0B. Buibl mommMepHBIX MaTepuaioB U 0TX00B morpebienus. Llenoobpa3zoBanue Mo cTaausim
nepepadoTKH NOJIMMEPHBIX OTXOJIOB.

Cramuu oOpaiieHusi TUTaCTMAcCOBBIX OTXOJOB: cOOp, COPTHUPOBKA, mepepadotka. I[logpoOHO
MPEJICTaBIsIeTCsT aBTOMATU3MPOBAHHBIA METOJ COPTUPOBKU MOJHUMEPHOTO CHIPbsi U3 OBITOBBIX U
MIPOMBIIIUICHHBIX OTXOJI0B.

Ortanbel  oOpalieHHs C TIOJTUMEPHBIMH OTXOJAaMH KakK CTaTbd 3arpaT Ha (OpMHpOBaHHE
cebecTtoMMOCTH BTOpUYHOM mnpoaykuuu. CTpykTypa MNOTpeOleHHs] MOIMMEPHBIX OTX010B. [Ipumepsl
noTpebeHusl MOJUMEPHBIX OTXOAOB. [IoHATHE TEXHOIOTUYECKUX MOJMMEPHBIX OTXOJIOB H IMIACTMAaCCOBBIX
u3/1enui, OBIBIIUX B yroTpedsiennu. CMelaHHbie U OBITOBBIE OTXO/IBI.

3.2. brnok-cxeMbl METOJIOB MepepadOTKH Pa3IMYHBIX MOTUMEPHBIX OTXOJOB (TEXHOJOTHMYECKHUX,
MOJIMTOHHBIX, OBIBIIMX B YNOTpeONeHWH wu3fenuid u T.1.). OCHOBHBIE HANpPABJICHHUS U TEXHOJOTUU
nepepaboTKU BTOPUYHBIX MONHUMEPOB. TeXHOMOTMH U O0OpYyIOBaHHE I TONYYeHHs] BTOPUYHBIX
MOJIUMEPHBIX PECYPCOB.

brok-cxeMbl mepepabOTKHM pPa3NIUYHBIX BHIOB MOJMMEPHBIX OTX0A0B. OOmIas cxema MeTOOB
BTOPUYHON NepepabOoTKU MOJTUMEPHBIX OTXOOB.

bezoTxonneie TexHosoruu U oOopynoBaHus mpouecca mnepepaborku 19T («u3 OyTbulkKH B
OyThUIKY»). TpeOoBaHUS K BTOPUYHOMY CBHIPbIO, OCHOBHBIE OCOOCHHOCTH TEXHOJIOTMH U almapaTypHOro
odopMIIeHHUS TIpoIIecca.

Bropuunas mepepabotrka IIDT c co3manmeM Ha €ro OCHOBE HAHOKOMIIO3UTHBIX MAaTEpPHANIOB W
COIOJIUI(PUPOB.

Meron xumuueckod wmoaudukanuu BTopuyHOoro I[IDT mocpencTBoM BBeneHHS HEOOIBIINX
kommuecTB (oT 0,5 mo 3 %) B OCHOBHOM MOJIMMEpP B MPOIECCE €ro MepepadOTKH YUIMHUTENEH IeMu.
Monuduxarus [19T HaHOHAMOTHUTENSIMU — ATIOMOCHIMKATHBIMH TIMHaAMH. Metoa mepesTepuduxaniu
BropuyHoro I[IDT 1u- W TPUITHICHTIUKOIEM B MENSAX TMOJNYyYCHUS HHU3KOIUIABKUX COMOIMI()HUPOB.
[Tpumenenue MmoauunupoBanHoro Bropuaroro [19T.

[lepepabotka orxon0B [IBX nuHOIEYMa METOIOM yIIPYTO-BA3KOT'O U3MEIIBYCHHUS

Croco0 CcOBUTOBOrO BBICOKOTEMIIEPATYPHOTO YIPYrO-BSI3KOTO H3MeNbUYeHHs. ATmnapaTypHOe
oopMIIeHHE: CIIEITUATBHBIE YCTAHOBKH — POTOPHBIC AUCTIEPTaTOPHI.

TexHonornueckas cxema nporecca.
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PactBopHBIii  MeTon  mepepaOOTKM  3arps3HEHHBIX ~ KOMOMHUpPOBaHHBIX — 0oTX0j0B  [IBX.
[IpuHnunuansbHass CcXeMa pPAacTBOPHOTO MeEToJa TMepepaboTKM KOMOWHHUpPOBaHHBIX o0Tx0m0B [IBX
BUHWUIIVIL

[TepepaboTka KOMOMHUPOBAHHBIX U CMEUIAHHBIX OTXOAOB ITOJIMMEPOB.

[lepepaboTka KOMOMHUPOBAHHBIX M CMEIIAHHBIX OTXO/I0B ITOJIUMEPOB.

Texnonorus u oOopyaoBaHWE MJii U3TFOTOBJICHHE KUAKOTO/IMU3EIBHOTO TOIUIMBA IMYTEM
(pakIMOHUPOBAHHOW JEMOIMMEPHU3AUd KOMOMHUPOBAHHBIX M CMEHIAHHBIX OTXOJOB IMOJUMEPOB METOJ
«Knuus».

MeTobpl UHTPY3UH U QUIBTPALIMU paciiaBa Jid epepabOTKU CMEIIAHHBIX OTXO/I0B.

MeTon WHTpY3UH JUIsl TPOM3BOACTBA HM3ACITUN M3 KOMOWHUPOBAHHBIX MHOTOKOMIIOHEHTHBIX |
CMEIIaHHBIX 3arpsi3HEHHBIX OBITOBBIX M MPOMBIIUIEHHBIX OTXOJOB.MOJUMEPHBIX OTXOJI0B. TEXHOJNOTHS U
000pyAOBaHUE IJIs POU3BOACTBA OTHOCUTENIBHO TOJICTOCTEHHBIX CTPOUTENBHBIX U3JENUN (JIOCKH, ITaHENH,
CTEP>KHH | JIp.)

Mertoa ¢unbpTpanmu pacuiaBa B 9KCTPY3HOHHON YCTAaHOBKE ISl IEPEpaO0TKU CMEIIAHHBIX OTXO/I0B.
Boienenue 1eneBbIX KOMIIOHEHTOB (PUIbTpalMel paciuiaBa CMEIIAHHBIX OTXOJOB B SKCTPY3MOHHOM
YCTaHOBKH. BBIXOJl MOJMMEPHOro MpOAyKTa ¢ 0oJjiee HU3KOM TeMmIlepaTypol IUiaBiieHus. TexHomorus u
o0opyoBaHue mpoliecca.

4. O0beM y4eOHOMH JUCIHIJIMHBI

N B 3auerHbIx B akanem.
Bune! yueOHO# paboThI
CIIMHUIIAX Jacax
Oo6masi Tpy10eMKOCTh TUCHHUILJIMHBI 110 Y4eOHOMY IJIAHY 3 108
KonrakTHasi pa6oTa — ayJuTOPHbBIE 3aHATHSI: 1,42 51
Jlexumn (Jlek) 0,47 17
[Tpaktuueckue 3ansatus (I113) 0,95 34
CamocrosiTtesnbnas paéora (CP): 1,57 56,6
KonTakTHas camocTosTenpHas paboTa — —
CamocTosITeIbHOE N3YUEHHE Pa3/iesIOB JUCIUILINHBI 1,57 56,6
3auem c oyenkoi. 0,011 0,4
KoHTakTHas paboTa — NPOMEXYTOUHAs aTTEeCTalHs 0,011 0,4
3auer
Bupa xoHTpoJs: .
C OLIEHKO¥
. B 3auerHbIX B actponom.
Bunast yueOHoM paboTh
SIMHUATIAX gacax
OO6masi Tpy10eMKOCTh TUCIHIIJIMHBI M0 Y4eOHOMY MJIAHY 3 81
KonTakTHas padoTa — ayIMTOPHBbIE 3aAHATHS: 1,42 38,25
Jlexmn (Jlek) 0,47 12,75
[Ipaktnueckue 3anstus (113) 0,95 25,5
CamocrositesibHas padora (CP): 1,57 42 45
KoHnTakTHas camocTosiTenpHas padora — —
CamocTosiTeIbHOE U3YUEHHE Pa3/IeNIOB AUCIUILIMHBI 1,57 42 .45
3auem c oyenxoi: 0,011 0,3
KonTakTHas paboTa — MpOMEeXKyTOUYHAs aTTeCTalHs 0,011 0,3
3auver
Bun xoHTpoJIs: .
C OLIEHKO¥

AHHOTanus padoyeil NPOrpaMmMbl JUCHUIIIHMHBI
«IlosimMepHBbIe KOMIO3UIMOHHBIE MaTepuaab (B1.B./[B.02.03.01)

1. Heasb QuCHMIUIMHBI — TOJTy4YEHHE 3HAHUH 1Mo mpoliemaM (GOPMHUPOBAHMS CTPYKTYPHI U CBOICTB
KOMITO3UIIMOHHBIX MAaTEpUaloB U TNPUBUTHE HABBIKOB M YMEHHH BbIOOpa M pa3paboTku 3(P(PEeKTUBHBIX
TEXHOJIOTUYECKUX MPOLECCOB MTPOM3BO/ICTBA M3ICINI U3 KOMITO3UIIMOHHBIX MaTEPUAJIOB.

2. B pe3yabraTe HM3y4eHUs] AUCHMIIMHBI O0yYaloUIWiics MO NporpaMMe MAarucTpaTyphbl
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JOJIZKeH

Obnadams cnenyromumu npodeccuoHanbabiMe (I1K) komneTeHmsaMu:

- CIIOCOOHOCTHIO OPTaHU30BBIBATH CAMOCTOSATEIBHYIO ¥ KOJJICKTHBHYIO HAYYHO-HCCIIEI0BATEIbCKYIO
paboTy, paspabarbiBaTh IUIAHBI U MPOTPaMMbl IMPOBEACHUS HAYUYHBIX HCCIECJOBAHUM M TEXHUYECKUX
pa3paboToK, pa3pabarbiBaTh 3aaaHus i ucnonautenei (I1K-1);

- TOTOBHOCTBIO K TIOMCKY, OOpaOOTKe, aHalu3y W CHUCTEMaTH3alMM HayYHO-TEXHHYECKOM
UH(pOpMAIIHH 110 TEME MCCIICI0BaHMS, BHIOOPY METOIUK U cpeAcTB pemenus 3aaaun ([1K-2);

- TOTOBHOCTHIO K pEHICHHIO MpOo(ecCHOHANBHBIX MPOU3BOACTBEHHBIX 3a7ady - KOHTPOJIIO
TEXHOJOTMYECKOIro Mpolecca, pa3padoTke HOPM BBIPAOOTKH, TEXHOJOTMYECKHMX HOPMAaTHBOB Ha Pacxoj
MaTepHajoB, 3aroTOBOK, TOIUIMBA M 3JEKTPOIHEPTHH, K BBIOOPY OOOPYIOBAaHHS W TEXHOJIOTHYECKOU
ocuactku (ITK-4);

- TOTOBHOCTBIO K COBEPIICHCTBOBAHHMIO TEXHOJIOIMYECKOTO MpoIecca - pa3padoTKe MEPOIPUATHIT IO
KOMIUIEKCHOMY HCIIOJIb30BAaHUIO CBIPhS, MO 3aMeHe Ae(UIUTHBIX MaTepuaioB U H3BICKAHUIO CIOCOOOB
YTUJIM3AIMA OTXOJOB IPOM3BOJCTBA, K HCCIIEJOBAHUIO NMPHYMH Opaka B TPOHM3BOJCTBE U pa3pabOTKe
HpeIIOKEHHUH 10 ero npeaynpexacHuo u ycrpanenuto (ITK-5)

3nameo:

- OCHOBHBIE THUIIBI M XapaKTEPUCTUKH COBPEMEHHBIX KOMIIOHEHTOB KOMIO3UIIMOHHBIX MAaTepUAIOB U
CII0CO0OB UX COYCTAHUS;

- OCHOBHBIC BHJIbI KOMIIO3MIIMOHHBIX MAaTepUajIOB KOHCTPYKIIMOHHOTO U (YHKIMOHAIBLHOTO
Ha3HaueHUs; TPeOOBAHUS K KOMITO3UIIMOHHBIM MaTepHaiaM JJIsl pa3IHYHBIX YCIOBUH SKCIUTyaTalllu;

- TpaJULMOHHBIE M TMPOTPECCUBHBIE METOAbl (HOPMOBAaHUS U3JEIMA U3 KOMIIO3UIIMOHHBIX
MaTepHaioB; OCOOCHHOCTH TEXHOJOIMYECKHX IPOLIECCOB IPOM3BOJCTBA MONYy(PaOpPUKATOB BOJIOKHUCTHIX
KOMIIO3UTOB, 3aTOTOBOK U M3CNIU U3 HUX;

- OCHOBHBIE TEXHOJIOTMYECKHE CXEMBI ITPOIIECCOB U3TOTOBJICHUS ApMUPYIOIINX KOMIOHEHTOB;

Ymems:

- ompeAenATh (HU3MUECKHE ¥ MEXAaHWYECKHE CBOWCTBA KOMIIO3UIIMOHHBIX MAaTEpHajoB MpH
pa3IMYHbIX BUJAX UCIIBITAHUH;

- BBIOMpaTh KOMIIO3HWIIMOHHBIE MaTepHajbl JUIS 3aJaHHBIX YCIOBHHA OJKCIUTyaTallid C Y4YeTOM
TpeOOBaHUI TEXHOJIOTHYHOCTH, SKOHOMUYHOCTH, HaJIe)KHOCTH U JIOJITOBEYHOCTH U3JIENHii;

- BBIOMpaTh HEOOXOIUMBIE TEXHOJOTHYECKHE TMPOIECCHl HM3TOTOBICHHS KOMITO3UIIHOHHBIX
MaTepuasoB, UCXOSI U3 TPeOYEeMbIX IKCILTyaTaI[MOHHBIX CBOMCTB;

Braoemy:

- OCHOBaMHU pacueTa (PU3MKO-MEXaHMUYECKHX CBOMCTB KOMITIO3ULMOHHOTO MaTepHaja B 3aBUCUMOCTHU
OT CBOMCTB KOMIIOHEHTOB;

- HaBBIKAMU CaMOCTOSITENILHOTO BHIOOpa KOMMO3HUIIMOHHBIX MaTepUajioB JUIsl 3aJlaHHBIX YCIOBHMA
IKCIUTyaTallny;

- HaBBIKAMHU COCTABJICHUS M WCIOJIb30BAHUS TPAIUIIMOHHBIX U HOBBIX TEXHOJOTHYECKHX TPOIECCOB
TIOJTYYSHHST KOMITO3UITMOHHBIX MaTEPUAIIOB.

3. KpaTkoe coep:kanue JMCUUIINH

Pazoen 1. Teopemuueckue OCHO8bI KOHCMPYUPOBAHUSL KOMHOZUYUOHHBIX MAMEPUAIO8 U OCHOBbL
meopuu Mexc@haznoco 83aumooelucmeus

Beenenue. 3anaum u conepxkanue Kypca «llommMepHbIe KOMITIO3UIIMOHHBIE MAaTEPUAIIBD.

1.1 TenaeHIMH U TIyTH CO3/AaHUS MIEPCTIEKTUBHBIX KOMITIO3UIIMOHHBIX MaTEPHAJIOB.

Pomb  mepcrieKTHBHBIX KOMIO3HIIMOHHBIX MaTepUANIOB B OOECIEUeHWH BBICOKOTO KadecTBa,
3((EeKTUBHOCTH W  HAJEKHOCTH  PAKETHO-KOCMHUYECKOM, AaBHALIMOHHOM W  JOPYyrol  TEXHHUKH.
OyHKIMOHANBHBIE TIOJMMEPHBIE  KOMITO3WUIIMOHHBIE MaTepuaibl. Moaudukanus CyIIeCTBYIOIINX
KOMITO3UIIMOHHBIX MaTepUaoB. PemeHre BOMpocoB 3KOJOTHUECKH YUCTOTO IPOU3BOJICTBA, SKOHOMHUYECKOM
1eJ1eCO00Pa3HOCTH, CHIDKEHUSI CTOMMOCTH MaTEpUajIoB M MPOIECCOB MPOU3BOJICTBA, OPTaHU3AIMH PaOOTHI
M0 COBEPIICHCTBOBAHUIO pa3pabaThIBACMbIX W3MIEIHIA U3 MEPCIEKTUBHBIX KOMITO3UIIMOHHBIX MaTEpUANIOB, a
TaK)Ke MO YHU(DUKAIMKM BBITYCKAEMOW MPOAYKUHUU W UX COOTBETCTBUIO MEXAYHApOIHBIM CTaHIapTaM.
Co3nanue mnepcnekTuBHbIX KM MHOTrOQyHKIIMOHANBHBIX 110 CBOEMY Ha3HAu€HHUIO, C oOecreueHueM
Pa3HOIUIAHOBBIX TPeOOBaHMI B €JUHOM MaTepuase.

1.2. Mex¢dazHoe B3aMMOICHCTBHE B KOMIIO3UIIMOHHBIX MaTepHaax.
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MexpazHoe B3auMoJeiicTBUE B KOMIIO3MIMOHHBIX Marepuaiax. TepMmMoauHamuyeckas W
KWHETHYECKas: COBMECTHMMOCTH KOMIIOHEHTOB KOMIIO3UIIMOHHOIO MaTepuasna. Buabl Mex(pazHOro
B3aUMOJCUCTBUA. BiusHuMEe TIOBEPXHOCTH pasjnena Ha IPOYHOCTD M XapakTep paspyLICHHs
KOMIIO3ULIMOHHOTO MaTtepuaia. THIbl cBs3el MeXly KOMIIOHEHTaMHU.

Paszoen 2. Ocnosbl mexnonozuu nonyueHusi KOMROHEHMO8 KOMNO3UYUOHHBIX MAMEPUATIOB

2.1. JlucnepcHO-yIIpOYHEHHbIE KOMIIO3ULIMOHHBIE MAaTEPHAJIBL.

OcHOBHBIE BH/IbI KOMITO3UIIMOHHBIX MAaTE€PHUAIOB HAa OCHOBE IOJMMEPHBIX MAaTpPHUIl: OCOOCHHOCTH
NOJy4YeHHUsl, CBOWCTBa, oOjsacTu mpuMeHeHus. OOImas XapakTepUCTHKAa JUCIEPCHO-YIPOUYHEHHBIX
KOMITO3UIIMOHHBIX MAaTepUAJIOB U MEXAHU3M yInpodeHus. O3HaKOMIIEHHE C annapaTrypHbIM 0(OpMIIEHUEM
IIPOLIECCOB NEPEPAOOTKU apMUPOBAHHBIX U IUCIIEPCHOHHOHAIIOHEHHBIX ITOJIMMEPHBIX KOMIIO3UTOB.

2.2.  OCHOBHBIE TEXHOJOTHYECKHE IPOLECCHl IOJYYECHHs IOJUMEPHBIX KOMIIO3ULMOHHBIX
MaTepuaioB. ApPMHpPOBAaHHbIE KOMIIO3MLMOHHbIE MarepHuaibl. OCHOBHBIE TEXHOJIOIMUECKHUE IPOLECCHI
IIOJly4YEHUs] IOJMMEPHBIX KOMIIO3MLIIMOHHBIX MarepuaynoB. llodyueHue 3aroToBOK i IOJUMEPHBIX
KOMITO3MIIMOHHBIX MaTEpHAIOB B BHJE Ipenperos. lIoBblIeHHE yNpyrolnpoO4YHOCTHBIX CBOWCTB ITyTEM
COBEPILEHCTBOBAHUS CTPYKTYpbl BOJOKOH. CTa0mwin3anus yHpyronpo4HOTCHBIX CBOMCTB B IIMPOKOM
TEMIIEpaTypHOM  Auana3zoHe. llepcnexkTuBHBIE TIEKOBBIE  YIVIEBOJIOKHA. [lepCrieKTHBBI  CO31aHMS
OpraHM4ecKUX BOJIOKOH. COBEpIIEHCTBOBAHME CYIIECTBYIOIIMX BOJIOKOH IyTeM MOJIU(UKAIMH COCTaBa.
[loBpllIeHHE  ynpyronpo4yHOCTHBIX  cBOMCTB. Co3gaHMe  NPUHLUUIMAIBHO  HOBBIX  MOJIMMEPHBIX
BOJIOKHOOOPA3YIOLIMX CUCTEM Ul HMOJYYEHHMsS Ha UX OCHOBE OpraHuuyeckue BoJIOKHA. OpHEHTHUPOBAHHOE
YJIBTPAaBBICOKOMOAYJIBHOE ITOJUATWICHOBOE BOJIOKHO. HampasiieHue 0 CO31aHHMIO BBICOKOTEIIOCTOMKHX
IOJIMMEPHBIX BOJIOKOH.

Paszoen 3. Memooul nonyuenus cospemennbix KOMRO3ZUYUOHHBIX MAMEPUATIO8

3.1. TuOpunHbple KOMIO3ULIMOHHBIE MAaTEpUaAbl C PEryJIUPYEMbIMU YHIPYro-POYHOCTHBIMU
cBoMcTBaMU. IlepCrIieKTMBHOE HAmIpaBJIICHWE pPa3BUTUSA COBPEMEHHOTO MAaTEPUAIOBEICHUS — CO3JaHHUE
ruOpuHbIX MaTepuasnoB. [IpuHuun anauTuBHOCTH. OpPraHOCTEKIOIUIACTUKU M yriieOOpOIUTaCTHKY.
Coueranne pasHOMOAYJIbHBIX BOJIOKOH: YIJIECTEKJIO-, YIJIEOpraHoO-, OOpOCTEKJIO-, OOPOOPraHOIIACTUKH.
CoderaHne TUTaHa U YTJIECTEKIOIIACTUKA.

3.2. I'panueHTHBIE KOMITO3UIIMOHHBIE MaTepualibl. [IpocTpaHcTBEHHAs HEOIHOPOJAHOCTh CTPYKTYpPHI
U CBOMCTB. PerynupyeMoe u3MeHEHUE yIPYrONpPOYHOCTHBIX CBOWCTB MAaTEpHasIOB II0 CEUYEHHUIO C LEIBIO
CO3J1aHUsI KOHCTPYKIMU C BBICOKMM BECOBBIM COBEPIICHCTBOM. HEOTHOPOIHOCTH CTPYKTYpBI M CBOMCTB
HOKPBITUH MO CEYEHUIO C 1IeIbI0 00eCrieueHUs] HI)KHUX CIIOEB CHIIbHBIM aJr€3MOHHBIM B3aUMOJICHCTBHEM K
MO/UVIOKKE, @ BEPXHUX CIIOEB — CTOMKOCTBIO K BHEIIHMM BO3JCHCTBHEM, B TOM YHCIE€ U K
9KCTpeMalibHbIM. HaHOKOMIO3UITMOHHBIE TTOIMMEPHBIE MaTepHajbl: OCOOCHHOCTH MOJIYYEHHUs, CTPYKTYPhI U
CBOJNCTB.

4. O6beM yueOHOI TUCIHIJIHHBI

o B 3aueTHBIX B akanewm.
Bunet yueOHoI paboThI

€IMHUIIAX qacax
O0mast TpyA0€MKOCTb JMCHMILIMHBI 10 Y4eOHOMY IJIAHY 3 108
KonrakTHasi paboTa — ayAUTOPHBIE 3aHATHS: 1,42 51
Jlexmm (Jlek) 0,47 17
[Tpaktudeckue 3anstus (I13) 0,95 34
CamocrositesibHas padora (CP): 1,57 56,6
KonTtakTHas camocTosiTenbHas pabota — —
CamocTosITeIbHOE U3YUEHHE Pa3/iesIOB JUCIUILIMHBI 1,57 56,6
3auem c oueHkoi. 0,011 0,4
KonTakTHas paboTa — MpOMeXyTOUHas aTTeCTallus 0,011 0,4

3aver
Bun kontpos: N
C OLIEHKOW
N B 3aueTHBIX B acTponom.
Buapr yaeGHO# paboThI

€IMHUIIAX gacax
O0masi TpyA0eMKOCTh JMCHHUIIJIMHBI 10 Y4eOHOMY IIAHY 3 81
KonTrakTHasi paboTa — ayJUTOPHbIE 3aHATHSL: 1,42 38,25
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IIpoodondxcenue madbauywsi

Jlexumn (Jlek) 0,47 12,75
[Tpaktuueckue 3anstus (I13) 0,95 25,5
CamocrositesibHas padora (CP): 1,57 42,45
KonTakTHas camoctosiTenibHas paboTa — —
CaMocCTOsATEIbHOE U3YUEHUE PA3AEIOB IUCHUILIMHbI 1,57 42,45
3auem c ouenkoii. 0,011 0,3
KonTakTHas paboTa — MpOMEeKyTOUHAS aTTECTAIHS 0,011 0,3
3aver
Buna xoHTpoJIs: .
C OLIEHKOM

AHHOTAIUs padoyeil MPOrpaMMbl AU CHUIIMHBI
«HanoaHuTe M M apMHUPYIOLIHE YJIeMEeHTHI MOJTUMEPHBIX KOMIO3MIMOHHBIX MATEPHATIOB)
(b1.B./1B.02.03.02)

1. Heap DMCHUILUIMHBI — COCTOMT B (POPMHUPOBAHUM Yy OOydYarOMIMXCSl YIrIyOJEHHBIX 3HAHUHA O
CBOMCTBaX M CTPYKType HANOJIHUTENCH A MOJMMEPHBIX KOMIO3UIIMOHHBIX MAaTepUAIOB M U METOAax
yIpaBieHUs NPOLECCAMU Ha TpaHULle pa3jena (a3 MoJIMMEPHOE CBA3YIOIEE - HAIlOJIHUTENb.

2. B pe3yabraTte u3yYeHHs AUCHUILVIMHBI O0yYAWIIMICA 1O NporpaMMe MAarucTpaTypbl
JMOJIAKEH:

Obaaoams cienyromumu npopeccuonansabivu (ITK) koMneTeHIusIMHE:

- CIIOCOOHOCTBIO OPraHU30BBIBATh CAMOCTOSITENIbHYIO U KOJIJIEKTUBHYIO HAYYHO-HUCCIIEI0BATEIBCKYIO
paboTy, paspabarbiBaTh IUIAHBI M TPOTPAMMBI TIPOBEACHHUS HAYYHBIX HCCIICOBAHWH W TEXHHYCCKUX
pa3paboToK, pa3pabareiBaTh 3adanus A ucrnoanurenci (ITK-1);

- TOTOBHOCTBIO K TIOMCKYy, OOpaOOTKe, aHalIW3y W CHUCTEMATH3allMH HAYYHO-TCXHUYCCKOU
uH(pOpMAIIMH 110 TeMe HCCIIE0BaHUs, BHIOOPY METOIUK | CpecTB pemienus 3aaaun (I1K-2);

- TOTOBHOCTBIO K PpEHICHWIO MPO(eCCHOHAIBHBIX TPOW3BOACTBEHHBIX 3a7ad - KOHTPOJIO
TEXHOJOTHYECKOTO Tpolecca, pa3paboTke HOPM BBIPAOOTKH, TEXHOJIOTHYECKHMX HOPMATHBOB Ha Pacxoj
MaTepUajoB, 3aroTOBOK, TOIUIMBA M JJIEKTPOIHEPTHH, K BBIOOPY OOOPYMOBAaHUS W TEXHOJOTUYECCKOU
ocHactku (ITK-4);

- TOTOBHOCTBIO K COBEPIIIEHCTBOBAHUIO TEXHOJIOTMYECKOTO TpoIlecca - pa3padoTKe MEPONPUSITHI 110
KOMIUIEKCHOMY HCIIOJB30BAaHUIO CBIPhS, MO 3aMeHe Ne(DUIIMTHBIX MaTepUaTOB U H3BICKAHUIO CIOCOOOB
YTHJIN3AIMA OTXOJIOB TPOW3BOJICTBA, K WCCIICIOBAHHIO TNMPUYMH Opaka B IMPOHM3BOJICTBE M pa3pabOTKe
NpeIIoKEHHUH 1o ero npeaynpexaeHuo u ycrpanenuio (ITK-5).

3nams:

- KJIacCU(DMKAIHIO TTOJIMMEPHBIX KOMIIO3UIIMOHHBIX MAaTEPUAIIOB;

- cBoiicTBa koMnoHeHTOB ITKM;

- 00J1aCTH MPUMEHEHUS, 0COOEHHOCTU CTPYKTYPHI M CBONCTB KOMIIO3HIIMOHHBIX MaTepUasOB;

- OCHOBBI TEOPHUH AATE€3UU B CUCTEMAX TBEPJOE TEJO - TBEPAOE TEIO U TBEPAOE TEIO0-KUIKOCTD;

- 0COOEHHOCTH B3aUMOJCHCTBHSI KUAKUX CBS3YIOIIUX C HATIOJHUTEISIMHA B 3aBHCUMOCTH OT YPOBHS
TEPMOJUHAMHYECKOTO CPOJCTBA MEXKIY HUMU;

Ymems:

- OIIPEJICIISATh TEXHOJOTHYECKHE CBOMCTRA IMOJTMMEPHBIX CBS3YIOIINX;

- aHAIM3UPOBATH BIMSHHUE MAPAMETPOB MOJYYCHHSI MTOJIUMEPHBIX KOMITO3UIIMOHHBIX MaTEpPHaIOB HA
X (PU3HKO-MEXaHUUECKHE CBOMCTRA,

- PUMEHSTH TOTyUYeHHBIC 3HAHUS MIPU pa3pad0TKe MEPOIMPHUATHI MO MOBBIICHUIO 3(PPEeKTUBHOCTH
IIPOM3BOJICTBA MOJMMEPHBIX KOMIO3UIIMOHHBIX MaTepUasoB.

- IPUMEHSATh TEOPETUUECKUE 3HAHMS IS TIPEJCKA3aHMsI TTOBEICHHUS MMOTMMEPHBIX KOMITO3UIIMOHHBIX
MaTepuasoB MO/ BO3JIEHCTBUEM Pa3IUYHbBIX (PAKTOPOB;

- OOBSCHATH OCHOBHBIE MPOIIECCHI, MPOTEKAIOIIHNE TPU MepepadOTKe MOTMMEPHBIX KOMITO3UIIHOHHBIX
MaTepuasos;

Braoems:

- uHpopmanueir B 00JACTIX MNPOU3BOJACTBA M NPUMEHEHHUS HAIMOJHUTEICH Ui MOJUMEPHBIX
KOMTIO3UIIMOHHBIX MaTePUAIIOB,
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- METO/IaMU KOHTPOJISI HAITOJIHUTENEN ISl TOJIMMEPHBIX KOMIIO3ULIMOHHBIX MATENAJIOB;

- COBPEMEHHBIMH TEOPETUYECKUMHU TPEJACTABICHUSAMU XHUMHHM U TEXHOJOTMM B 00JacTH
perynupoBaHus CBOMCTB Ha rpaHuIle pa3zaena (a3 cBA3yIollee - HalOJHUTENb;,

- OCHOBHBIMH MOJXOJaMH B MOACIUPOBAHUN CTPYKTYP MOJIMMEPHBIX KOMITIO3UIIMOHHBIX MaTEPHAJIOB;

- METOJAaM{ aHaju3a M KOHTPOJS MPOLECCOB MOAM(DUKALMK HAMOTHUTEICH A TOJIUMEPHBIX
KOMITO3UIIMOHHBIX MaTEpUaJOB.

3. Kpatkoe coep:kanue AU CHUIIUHBI

Pa3zoen 1. Ocnoguvie 6udbl HanonHumerneli U HaNOIHEHHbIX NOTUMEPHBIX MANEPUATLO8

BBenenue. 3anmauu u coaepkanue Kypca «HamomHuTenum u apMupyroliye 3JI€MEHTHI MOJMMEPHBIX
KOMIIO3UI[MOHHBIX MaTEPUAJIOBY.

1.1. OcHOBHBIE XapaKTEPUCTUKHN HANIOJHUTENCH. J(ucriepcHble HAOJHUTEIHN: (PU3UKO-
MEXaHUUYECKHUE, IEKTPOTEXHNIECKHE, TeIUIO(U3NIECKIE, ONTHYECKUE XapakTepucTuku. HazHnauenue
HanosHuTena. OcHoBHbIE TpeboBanus. Knaccudukanus. OcoOeHHOCTH CTPYKTYpHI U CBOMCTB. Poib
HanonHuTenel B popmupoBanuu cBoiictB [IKM. MunepanbHble aucriepcHbie HamomHuTe. Croco0s
nosydeHusi, GU3NKO-MEXaHUYECKUE U TeXHOJoru4eckue ceoiicTBa. O6nacTh nmpumMeHeHus. BHyTpenHue
HaANpPsDKEHUS Ha TPaHUIIE HAIIOJHUTENIb-MaTpULla. BiausHue cMauMBaHus CBSA3YIOLUM HAIlOJIHUTENS HA
aJIre3MOHHYIO MPOYHOCTH Ha TpaHulle paznena ¢a3. CenekruHas agcopouusi. CTpoeHHe HaHOKOMITIO3UTOB:
(dazopasaencHHbIE MUKPOKOMITO3UT, MHTEPKATUPOBAHHBIM HAHOKOMIIO3UT, 3KC(OJIUUPOBAHHBIH
HAHOKOMITIO3UT, ()JIOKYTMPOBAHHBIE HAHOKOMITO3UTHI.

1.2. Koapdumument popmsr gactur (kodpdunment DitHmTeiHa). Pa3mepsl 4acTHIl HAOIHUTENEH.
CkopocTh ocefaHusl HamoJHUTENS. PaccrosHue Mexay dYacTUllaMd HamoiHuTens. Pasnuuus B
IPaHyJIOMETPUYECKOM cOCTaBe HamojHuTene. OOmas yzaenpHas mnoBepxHocTb. Ctpykrypa KM B
3aBUCHUMOCTH OT COCTaBa, pa3MepoB U (OpPMBI YaCTHUIl HAMOIHUTENS. XapaKTePUCTHKU CTPYKTYpPbI
(oObeMHast ¥ MaccoBasi JJOJIM KOMIIOHCHTOB, Paclpe/eieHUe pa3MEepOB M IMapaMeTpOB MPOCTPAHCTBEHHOM
OpPHUEHTAIIUH JIEMEHTOB CTPYKTYpPBI), CIOCOOBI OMMCaHUs, METOAbI onpeaeneHus. IlpeaensHoe 3amnonHeHue
o0bema. 3aBUCHMOCTb CPETHEr0 PacCTOSHUS MEXAY 4YacTHLIAMU OT OOBEMHOM [10JIM HAIMOJHUTENS U OT
pa3Mepa 4acTHIL.

Pazoen 2. Bonoknucmvie nanonnumenu. Ighghekmusnocmv 6onokon. Maxcumanvuas cmeneHs
HAanoJHeHUsl

2.1. OcHoBHBIEC BUBI BOJIOKOH. CTEKJISTHHBIE JIeMEHTapHbIe BoJIOKHA. Kiaccudukaius, moaydeHue,
¢u3ukomexanuyeckue cBoicTBa. CTEKIOBOJIOKHUCTbIE MaTepuaibl (HUTH, POBUHTH, XOJICTBHI, TKaHH).
CnocoObl monmyuenusi. OcoOeHHocTH cBoicTB. OOnMacTH NmpuUMeHeHHs. MoaupUIMpOBaHUE MOBEPXHOCTU
HanoJHuTeNs. ba3anbToBbIE BOJIOKHA M BOJIOKHUCTbIE MaTepuaibl. OCOOEHHOCTH CBOMCTB M MPUMEHEHUS.
VYriiepoHble BOJIOKHA, MTOJy4YeHUE, Kilaccu(uKalus, CTPYKTypa U GU3NKO-MEXaHUYECKUE XapaKTEPUCTHKU.
VYraeposnHble BOJIOKHUCTbIE MaTepUaibl, OCOOCHHOCTH CBOMCTB. OOJIacTH NpPUMEHEHUs. DJIeMEHTapHbIE
CHHTETUYECKHE BOJIOKHA (apaMHIHbBIC, TIOJUATUIICHOBBIC U 1p.), kKiaccudukanus. OcoOOEHHOCTH CBOWCTB.
Metoapl mnonyuyenus. OO6sactb npuMeHeHus. [lapapamuHble BOJIOKHA M BOJIOKHHMCTBIE MaTepUAIIbI
(apcenon). CBoiicTBa, NEPCNEKTHBbl NPUMEHEHHA. BOJOKHHCTBIE U  JUCHEpPCHBIE HAMOJHUTENN
pPacTUTEIBHOTO MPOUCXOXKAEHUS (JIEH, APYTHE PpACTUTEIbHBIE BOJIOKHA M OTXOJbl arpOTEXHUYECKOTO
IIPOM3BO/JICTBA; JIPEBECHBIE BOJIOKHA U OTXOJIbI NepepaboTku aApeBecuHbl). OcobeHHOCTH cBOMCTB. O6nactu
IIPUMEHEHHUS.

2.2. JlucroBele HamonHutenu. HamonHutenn B Bume ceTok. OOBEMHBIE HAIIOIHUTENH.
OpHoHamnpaBlieHHbIE MaTepHuajbl. MeTo bl osTydeHus noiydadpukaroB u uznenuid. CTpykTypa U CBOHCTBa
OJIHOHAMPABJICHHBIX MaTepuasioB U u3aenuidl. OObeIUHEHHE YIPOUHSIIOMIUX 3JIEMEHTOB. THIBI CIOUCTBIX
MaTepHaioB (T€THMHAKC, TEKCTOJUT, CTEKJIOTEKCTONUT U Jp.). Meroasl momyuenus. CoiictBa. O6nactu
npuMeHeHns. OCHOBHBIE TEXHMYECKHMMHU XapaKTepUCTHKUA TKaHed. Cxembl 1uieteHus. [IpoyHOCTHBIE
IIOKAa3aTeNIu B 3aBUCUMOCTH OT YIJIa PAaclojIOXKEHUS BOJIOKOH K OCH Harpy)keHus. JIMCToBbIE (IJIEHOUHBIE)
HANOJTHUTENIN C 3aJlaHHOM CTPYKTYypoil B BHIE TKaHEW pPa3IMYHOrO IUIETeHUs (CATHUHOBOE, CapKEBOE,
NOJIOTHSIHOE), OyMaru, JApPEeBECHOro IIIOHA, JIeHT, XOJICTOB, TKAaHBIX POBHUHIOB, CETOK M HETKaHBIX
MaTepuasoB JUIs TOJY4YEHUS CJIOUCTBIX IUIACTUKOB. Jlerkue, cpenHue M TsDKENble TKAHU DPA3IMYHOTO
IUIETCHUSI M HETKaHbIe BOJIOKHHMCTBIE MaTEpUaNbl Ui M3TOTOBJICHUS TEKCTOJIUTOB. XJIOMYAaTOOYMa)kKHbIE
(0s13b, MHUTKaJb, OCIBTUHT, MHUGOH) U CHUHTETUYCCKHE TKaHU (BUCKO3HBIC, alleTaTHBIC, MOJUAMHUIHEIC,
nonan3(pupHeIe).
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4. O0beM y4eOHO#H JUCHHILINHBI

o B 3auetHBIX B akanewm.
Bunst yueOHoI paboThI

SIMHUIIAX gJacax
O01as TPYA0€eMKOCTh JUCHUILIHHBI 10 Y4e0HOMY TLUIaHY g 252
KonTakTHas padoTa — ayIMTOPHbIE 3aAHATHS: 1,42 o1
Jlexrmn (JIek) 0,25 9
Jlaboparopusie paboTs (JIab) 1,17 42
Camocrositesibnas padora (CP): 0,58 21
KonTakTHas camocTosiTenpHas paboTa — —
CamocTosITeIbHOE U3YUCHHE Pa3/IesiOB JUCIUTUIMHBI 0,58 21
JK3aMeH 1 36
KonTakTHas paboTa — MpOMEKYTOYHAS aTTECTAIHS 1 0,4
IToaroToBKa K 3K3aMEHY 35,6

Buj kouTpoas: JK3aMeH

B 3aueTHbIX B actpoHomMm.

Bunst yueOHOI paboThI

SIIMHHIIAX qacax
O01mas TpyA0eMKOCTh M CHUILIHHBI 110 Y4e0HOMY ILUIAHY 3 81
KonTakTHas padoTa — ayIMTOPHbIE 3aHATHS: 1,42 38,25
Jlexumnm (Jlek) 0,25 6,75
JlaboparopHsie paboTs (J1ab) 1,17 31,5
Camocrositesibaas pa6ora (CP): 0,58 15,75
KoHTakTHas camocTosiTeNIbHAs PadboTa — —
CamocTosiTeTbHOE H3YUCHUE PA3/IeNIOB TUCIIHILIIHBI 0,58 15,75
IK3aMeH 1 27
KonTakTHas paboTa — MpOMEeKYTOUHAS aTTECTAIHS 1 0,3
[TonroroBka K 3K3aMEHY 26,7
Buja kouTpoas: JIK3aMeH

AHHOTaUMs padoyeii MPOrpaMMbl IMCHUTLIHHBI
«Cas3ylonime Jisi MOJTMMEPHBIX KOMIIO3UIHOHHBIX MaTepuaios» (51.B./1B.02.03.03)

1. Meap IMCHUIVIMHBI — W3YYE€HUE TEXHOJOIMH MOJUMEPHBIX CBS3YIOIIUX, a TAKKe MEPCHEKTUB
pa3BUTHS IPOU3BOICTBA HOBBIX IMTOJIMMEPHBIX MaTEPHAJIOB.

2. B pe3yabraTe HM3y4eHUs AUCHMILIMHBI O0yYalOUIWiicsl 1O NporpaMMe MAarucTpaTyphbl
JOJIKeH:

Obnaoams cnepyrommmu npodeccuonanbHbiMu (I1K) komnereHusamu:

- TOTOBHOCTBIO K TIOMCKY, 0Opa0oTKe, aHalW3y H CHUCTEMaTH3allid HAyYHO-TEXHHUYECKOU
MH(pOpMAIINH 110 TEME MCCIIe0BaHMs, BHIOOPY METOUK U cpeAcTB pemmenus 3aaaun ([1K-2);

- TOTOBHOCTBIO K PpEHICHHIO MPO(ECCHOHAIBHBIX TMPOW3BOJICTBEHHBIX 3a/a4 - KOHTPOIIO
TEXHOJIOTHYECKOT0 Ipolecca, pa3paboTKe HOPM BbIPAOOTKH, TEXHOJIOTMYECKUX HOPMATHBOB HA PACXO]
MaTepHajioB, 3aroTOBOK, TOIUIMBA M D3JIEKTPOIHEPTHH, K BBIOOPY OOOpPYIOBaHHS W TEXHOJIOTHYECKOH
ocHactku (I1K-4);

- TOTOBHOCTBIO K COBEPIICHCTBOBAHHUIO TEXHOJIOTHUYECKOTO TMpOoIecca - pa3padoTKe MEPONPUITHI IO
KOMILJIEKCHOMY HCIOJIBb30BAHUIO CBIPbs, MO 3aMeHE AC(PUIUTHBIX MaTepHaiOB M HM3BICKAHUIO CIIOCOOOB
YTHJIM3AIMA OTXOJOB TPOM3BOJCTBA, K HCCIIEOBAHUIO TNMPHYUH Opaka B TPOM3BOJCTBE M pazpaboTKe
NpeI0KEHHI 10 ero npeaynpexaeHuo u ycrpanenuro (I1K-5);

- CHOCOOHOCTBIO OLIEHUBATh Y(PPEKTUBHOCTh HOBBIX TEXHOJOTMI M BHEAPSTH UX B MPOU3BOJCTBO
(IIK-7).

3namo:

- OCHOBHBIE METO/IbI TPOM3BOCTBA U NEePepabOTKH MOJTUMEPHBIX MAaTEPUAJIOB U IJIaCTMACC;

- TEXHOJIOTUYECKUE MPOLIECCHI MOIy4YEHUS OIUMEPOB U (POPMOBAHMS U3EIINN U3 HUX;

- OCHOBHbBIE 3aKOHOMEPHOCTH M IMIPUHLUIIBI OPTaHU3AIMK IPOIIECCOB MPOU3BOACTB IIACTMACC;
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- OCHOBHBIE TIPUHIIUIIBI U METOJIbI ONITUMH3AINH TEXHOJIOTUIECKOTO MPOIIecca;

- METO/IbI PEryJIMpPOBaHUS CBOMCTB MOJIMMEPHBIX MaTEPHAJIOB U IJIACTMACC.

Ymems:

- PacCYUTHIBATH OCHOBHBIE XaPAKTEPUCTUKU TEXHOJIOTUYECKUX MPOLIECCOB MOMyUYEHUs MOIUMEPOB U
N30SI,

- BBIOMPATh PALIMOHAIBHYIO CXEMY IPOU3BOICTBA 3aJIaHHBIX TOJTUMEPOB U U3/EIIN;

- OCYHIECTBISTH KOHTPOJIb HAJ OCHOBHBIMH MapaMeTpaMu IMOJYYCHHS TOJUMEPHBIX MAaTEPHAIOB U
U3JeIUi U3 HUX.

Braoemy:

- METOJIaMU TOJIyYEHUS TOJIMMEPHBIX MAaTePUATIOB U U3JICINI pa3IMuHOIO Ha3HAUYCHHUS.

- UH)KEHEPHBIMHU METO/IaMH pacueTa MpoIecCOB TEXHOJIOTHH IJIaCTMAacC;

- mpuéMamMu YMPaBJICHHUS TEXHOJOTUYCCKUMHU TPOIECCOB MOJIYYCHUS IMOJUMEPHBIX MATCPUAIOB U
U3JeINi U3 HUX.

3. KpaTkoe coaep:kaHue TUCHUTLTHHBI

Pazoen 1. Csazyiowue Ha o0CHOBe NOIUMEPO8, NOIYYAEMbIX peaKyueli NoIuMepuzayuu u
NOTUKOHOEHCayuu

BBenenue. 3amaun u copepxkanue Kypca «CBs3yromme JUisi MOJUMEPHBIX KOMITIO3UIIMOHHBIX
MaTepHUaIOB.

1.1.ITonmumepuzanonHsie monuMepbl. llomumepbl HempeaeNnbHBIX YIIeBoa0poAoB. [lomumepst
raJIOTEHIIPOU3BOAHBIX HEMPENEIbHBIX  yIiaeBOAOpoAOoB. [lonmumepbl HENmpenenbHBIX apOMATHYECKUX
yraeBoaopoaoB. [lonmuMepsl MPOM3BOAHBIX AKPHIOBOM M METAKPHIOBOW KHUCIOT. llomumepbl CIOXKHBIX
BUHUJIOBBIX 3(DUPOB.

1.2.CBszyroniue Ha OCHOBE MOJUMEPOB, MOJMYyYaeMBIX peakIueil moiaukoHaeHcanuu. CMOIbl U
CBSI3YIOIIME, MMOTyYacMble Ha OCHOBE IMPOJIYKTOB KOHJEHCAIMK (PEHOIOB W alibJeruoB. CBs3yromme Ha
OCHOBE TMPOAYKTOB TMOJMKOHJIEHCAIINH albJIerHI0B ¢ amMuHaMH. CJIOXKHBIE MOIMIPHUPHI U TIACTHYECKUE
Macchl Ha ux ocHoBe. [lommamuael 1 MaTepuaibl Ha UX ocHoBe. [lomumyperanbl. CMOJIBI U CBSI3YIOIIHME Ha
OCHOBE 3MOKCUIHBIX coeAMHEHUN. CMOJBI U CBS3YIOIIME Ha OCHOBE 3JIEMEHTOOPTAHMYECKUX COEIUHEHMI.
TTonmuumus!.

Pa3zoen 2. Ceazyrowue Ha ocHo8e MepMONIACMO8 U PeaKmMONIaAcmo8

2.1. OcHOBHbBIE TEXHOJOTUYECKHE CBOMCTBA TEPMOIUIACTUYHBIX MOJUMEPOB. VX 3HadeHuWe s
BbIOOpa MeTo/Ja TMepepadOTKM U pacueTa TEXHOJIOTHYECKUX mapameTpoB. OIeHKa TeKydecTd
TEPMOTUIACTUYHBIX MTOJTUMEPOB.

2.2. OCHOBHBIE TEXHOJOTUYECKHE CBOMCTBA TEPMOPEAKTOIIACTOB M KaydyykoB. TekydecTb
TEPMOPEAKTUBHBIX  CBS3YIOIIMX U CKOPOCTb OTBepkJaeHMs. CBA3YyIOIME C MOPOIMIKOOOPA3HBIMHU
HANIOTHUTENAMU. TeXHHUeCKHe KaydyyKd U KaydyKomoAoOHble monuMepsl. Kayuyku: ocoOeHHOCTH
CTPYKTYpbl U cBoiicTB. OOpaboTka kaydyka. OcoOeHHOCTH (a30BOM CTPYKTyphl cMeceil. BiusHue Ha
da3zoBy0 CTPYKTypy pasMepa u (GOpMBbI 4acTHUIl, COOTHOIIEHHE KOMIIOHEHTOB CMECH, MEX(}a3HOTro CIOosl.
YCTONYMBOCT CMECEH HECOBMECTUMBIX IMOIMMEPOB. (OCHOBHBIE CBOMCTBA CMECEW IOJIMMEPOB.
Monudukarus cMeceld TOIMMEPOB HAMIOIHUTENSIMH, TIacTU(GUKaTOpamMu, Mexk(pazHbIME T0O0aBKaMu

4. O0beM y4eOHOH JUCIHIINHBI

. B 3auerHbIX B akanem.
Bunast yueOHoI paboTh

eIMHUIIAX Jacax
OO0mast TpyA0€MKOCTb JMCHMILIMHBI 10 Y4eOHOMY IJIAHY 3 108
KonTakTHas padoTa — ayIMTOPHBbIE 3AHATHS: 1,42 51
Jlexrnu (JIek) 0,25 9
[Tpaktuueckue 3ansatus (113) 0,69 26
JlabopaTtopHbie padoTs (J1ab) 0,44 16
CamocrosiTesibHas padora (CP): 0,58 21
KonTakTHas camocTosTenpHas paboTa — —
CaMOCTOsITeTbHOE U3YUYCHHE PA3/ICIOB JUCITUTIIMHBI 0,58 21
JK3aMeH 1 36
KoHTakTHas paboTa — MPOMEKYTOYHAS ATTECTAIIHS 1 0,4
[TonroToBKa K 9K3aMeHY 35,6
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Bua koHTpoOJIs:

IK3aMeH

N B 3aueTHbIX B actponom.
Buapr yaeOHO# paboThI

SIMHUIIAX gacax
O01masi Tpy10eMKOCTh JUCHUMILIMHBI 110 Y4eOHOMY TJIAHY g 81
KonTtakTHasi paboTa — ayJUTOPHBIE 3aHSTHUSL: 1,42 38,25
Jlexiuu (JIek) 0,25 6,75
ITpaktuueckue 3ansatus (113) 0,69 19,5
Jlaboparopusie paboTs (JIab) 0,44 12
CamocrositesibHas padora (CP): 0,58 15,75
KoHTakTHas camocTosiTelibHas paboTa — —
CaMOCTOSITeJIbHOE U3YUEHUE PA3/ICJIOB TUCIUIIINHbI 0,58 15,75
JK3aMeH 1 27
KonTakTHas paboTa — MpOMEKYTOUHAS aTTECTAIHS 1 0,3
IToaroToBKa K 3K3aMeHY 26,7

Buj konTpoJs: JK3aMeH

AHHOTAIUSA padoyeil MPorpaMMbl JTHCHHIJIHHBI
«TexHoJiorusi 1 000py/10BaHME MOJTYYEeHUsS] KOMIIO3HIIMOHHBIX MaTepuaios» (b1.B.J1B.02.03.04)

1. Heap AucuMmIMHbl — GOpMUPOBaHUE y OOydYarOIIUXCS YTIyOJICHHBIX 3HAHUW O COBPEMEHHBIX
TEXHOJIOTHSX U 000PYIOBaHUH JIJIsl TPOU3BOACTBA U3/ICIUI U3 MOJMMEPHBIX MaTEpUaIOB U KOMITO3UTOB.
2. B pe3yabraTre u3yYeHHs AUCHMILUIMHBI O00y4YalolIMiicsi MO NporpaMMe MAarucTpaTypbl

JOJIZKEH.

Obnaoams cnepyromumu npodeccuonanbHbiME (I1K) komnereHusamu:

- TOTOBHOCTBIO K TIOMCKY, OOpa0OTKe, aHauu3y U CHCTeMaTU3alMi HayYHO-TEXHUYECKOU
UH(OPMAIMH 110 TEME UCCIIEI0BaHMsI, BRHIOOPY METOIUK U cpecTB peureHus 3anaun (I1K-2);

- TOTOBHOCTBIO K COBEPILIEHCTBOBAHUIO TEXHOJIOIMYECKOI0 Mpoliecca - pa3paboTKke MEPONPUATUI 11O
KOMILJIEKCHOMY HCIOJIB30BAHUIO CBIPbs, MO 3aMeHe AC(PUIUTHBIX MATEpUAIOB M H3BICKAHHWIO CHOCOOOB
YTWJIN3AllUA OTXOJOB IPOU3BOJCTBA, K HCCIEIOBAHUIO MPUYMH Opaka B IPOU3BOJCTBE U pazpaboTke
HPEIUIOKEHUI 10 ero mpeaynpexacHuto u yerpanenuro (ITK-5);

- CIIOCOOHOCTBIO K OIEHKE IKOHOMHYECKON A()(PEKTUBHOCTH TEXHOJIOTHYECKUX MPOIECCOB, OICHKE
WHHOBAIMOHHO-TEXHOJIOTMYECKUX PUCKOB MPH BHEAPEHUH HOBBIX TexHojorui (ITK-6);
- CIIOCOOHOCTBIO OLCHUBATH Sq)(l)eKTI/IBHOCTB HOBEIX TEXHOJIOTHUH U BHCIPATHL UX B IPOU3BOJACTBO

(ITK-7).

3name:

- OCHOBEI MaTCpHaIOBCICHNA MHOTIOKOMIIOHCHTHBIX IMMOJIMMEPHBIX CUCTEM;
- TCXHOJIOTUIO IMOJIYYCHUS IMOJIUMCPOB, UCIIOJIB3YCMbIX B KaUCCTBC MATPUILIBI,

- IPUHIMIIHAIBHBIE TEXHOJOTHYECKHE cXeMbl pon3BoacTB [IKM;

- OCHOBHBLIC ITapaMETpPbl OTACIILHBIX CTa,[[I/Iﬁ TCXHOJIOTUYCCKUX MMPOLCCCOB
- METOBI nepepa60TI<H MMOJIMMEPHBIX KOMITIO3UIIWMOHHBIX MAaTCPHUAJIOB, UX IPUHIMUIIBI, IPEUMYIICCTBA

" OTpaHUYCHUA;

- OCHOBHBIC METOABI IMOJTYYCHUS ITOJTUMCPHBIX KOMIIO3UITMOHHBIX MAaTCPHUAJIOB
- cI0CcoOBI B(IJ(I)CKTI/IBHOFO peryimpoBaHuAa CBOICTB MOJIMMEPHBIX KOMITO3UITUOHHBIX MATCPUATIOB,

Ymems:

- 00BSACHATH OCHOBHBIE MPOLIECCHI, MPOTEKAIOIIHE NP MepepadOoTKe NOTMMEPHBIX KOMIIO3UIIMOHHBIX

MaTepHasoB;

- (opMynMpoBaTh HAyYHO-TEXHHYECKYI0 Tpo0ieMy B 00macTH pa3pabOTKU IMOJTMMEPHBIX

KOMITO3MIIMOHHBIX MaTCpHUaAJIOB;

- HUCNOJIb30BaTb MCTOJLI IMOJYYCHHSA COBPCMCHHBIX MOJIUMCPHBIX KOMITIO3UIMOHHLBIX IMOJMMCPHBIX

MaTepHasoB;

- OCYHIECTBISITH cOOp, 00pabOTKy, aHAIW3 U CHCTEMATHU3AIMI0 HAyYHO-TEXHUYECKOW HH(OpMAaIiu

110 TEXHOJIOTHAM IMOJIMMEPHBIX MAaTEPHUAJIOB;
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- KOHTPOJMPOBATH TEXHOJOTHYECKUN TMpoIecc MPOU3BOACTBA M MEpepabOTKH MOIMMEPHBIX
KOMITO3UIIMOHHBIX MaTepUaJIOB;

- BBIOMpaTh 000pPYI0BaHUE U TEXHOJIOTHYECKYIO OCHACTKY;

- NPUMEHATH IOJIyYE€HHbIE 3HAHMS [UI1 PELIEHHUs BOMNPOCOB CO3JaHMs NOJUMEPHBIX JUCIIEPCHO-
HAIOJHEHHBIX U apMUPOBAHHBIX KOMIIO3UIIMOHHBIX MaTEPHAJIOB;

- IPUMEHATh METO/Ibl KOHTPOJISI KauecTBa MPOAYKLIUH.

Braoemy:

- METOAAMHU aHaliM3a U KOHTPOJA IPOLECCOB MOAM(DUKALMU IOJUMEPHBIX KOMIO3MLMOHHBIX
MaTepHaJIoB;

- METOJaMM aHAJIM3a W CHCTEMAaTHU3allid HAyYHO-TEXHHYECKOH HH(POPMAIUU IO TEXHOJIOTHSIM
HOJMMEPHBIX KOMIIO3UIIMOHHBIX MAaTEPUAIOB;

- HaBBIKAMHU CaMOCTOSITEJIBHOTO IIPOBEJCHUS TEOPETUYECKUX U IKCIIEPUMEHTAIbHBIX UCCIIEI0BAaHUH,

- CHOCOOHOCTBIO IPOTHO3MPOBATh XapakKTep, CBOHCTBa M 00JacTb MPUMEHEHHs IOJy4aeMbIX
MOJIMMEPHBIX KOMITIO3ULIMOHHBIX MaTEPHAJIOB;

- IPUHIMIIAMU BbIOOpa MaTepHaloB /s 3aJJaHHBIX YCIOBHM 3KCIUIyaTallud ¢ Y4eTOM TpeOoBaHMMA
TE€XHOJIOTMYHOCTH, SKOHOMUYHOCTHU, Ha/IEXKHOCTHU U JI0JITOBEYHOCTH;

- HaBbIKAMM IPUMEHEHHUS IOJMMEPHBIX KOMIIO3MLMOHHBIX MAaTepHajJoB B IPaKTHUECKOU
JESTEIbHOCTH.

3. Kpatkoe coaep:kanue JMCHUILINH

Paszoen 1. Tepmunonoeus, cmpykmypa u KomMnoHeHmaol

Beenenune. 3amaum M copepkaHue Kypca «TexHojorus u  00OpyAOBaHHE IOJIyYEHHs
KOMIIO3UI[MOHHBIX MaTEpUAJIOBY.

1.1. Apmupyromue BOJOKHA, MaTpUYHbIE CHUCTEMBI, J100aBKM U MOAM(DUKATOPBI, XpaHEHHE,
TE€XHOJIOTMM W3TOTOBJICHUS IOJIMMEPHBIX KOMIIO3MIIMOHHBIX MaTepuaioB M HMX O0O0JAacTH HpPUMEHEHUS.
Oprannyeckue BosiokHa. Heopranmdeckue BoJIOKHA. CTEKIOBOJIOKHHCTBIE ApMUPYIOIINE HAINIOJIHUTEIH.
Pa3HoBHIHOCTH YTIIEBOIOKOH U yrieTkaHed. CoBpeMEeHHbIE apMUPYIOIINE BOJOKHA U HUTH (LIEJUTFOJIO3HBIE,
nonau3(QupHble, napaapaMuHble, YIIEpOIHbIe) U BOJOKHUCTBIE apMUPYIOILIHE CTPYKTYphl (HAOJIHUTENEN)
Ha UX OCHOBE, 0COOEHHOCTU B3aMMOJEMCTBHS BOJIOKOH C MOJIMMEPHBIMU MaTpULIaMU M UX B3aUMOBJIMSHHUE
npu (GOPMHPOBAHUU CBOMCTB BOJIOKHUCTBIX MOJIMMEPHBIX KOMIIO3UTOB, UX MEXaHHWYECKHE U (hu3nyeckue
CBOICTBa, M3MEHEHHWE W TPUHLUIBI MPOTHO3UPOBAHUS CBOMCTB MNpHU JAEHCTBUU (U3HUECKUX MOJeH,
aKTUBHBIX Cpel M JPYTUX OHKCIUTyaTalMOHHBIX (akTopoB. COBpEeMEHHBIE apMHUPYIOIINE XUMHUYECKHUE
BosiokHa (high-performance fibers) u kommo3uTs! Ha UX OCHOBE.

1.2. Csazyromme Uisi apMHpPOBaHHBIX IUNIACTUKOB. (CTpaTerndyeckue HaNpaBICHUS Pa3BUTHS

MaTepHaJIOB M TEXHOJOTUH uX mepepadoTku Ha nepuoa a0 2030 roma. TexHomormyeckue TpeOoBaHWS,
npeabsaBiIsieMble K cBasytonieMy.  (DH3MKO-MeXaHMUYECKHE CBOMCTBaA cBs3yrommx.  CoBpeMEHHbIE
NpPEJCTaBICHUsT O  TOIMOJIOTMYECKONM  OpraHM3alMM  TyCTOCeTYaThlX  mojauMepoB.  OcoOeHHOCTH
TOMOJIOTUYECKON CTPYKTYPhI CETYATHIX MTOJIMMEPOB.
Ponbp Tomonormueckol CTPyKTypel B Ipoueccax Ae@OopMHpOBaHUS CeTuaThlx moiaumepoB. Kuneruka
npoliecca OTBEPXKICHHUS TEPMOPEAKTUBHBIX COCTaBOB. BbICOKOanacTHueckoe NeOpPMHPOBAHUE CETUYATHIX
nosuMepoB. HenpepriBHO apMupoBaHHbIE TepMOIUTACThL. [IpHHIMIIBI BEIOOPA MOMMEPHBIX MaTepUaoB IS
W3TOTOBJIEHUS U3/1ETUH.

Pazoen 2. Coepemennoe cocmosinue 60npoca YNpagieHus MexHOJI02UYECKUM Npoyeccom
U320moeeHus npenpeca

2.1. Onpenenennie GHakTOPOB, BIUSIOMIUX HAa M3TOTOBJICHHE TPETpera ¢ 3aJaHHBIMH CBONCTBAMHU,

YIPaBIEHUS TEXHOJIOTHUECKUM IIPOLECCOM M3TOTOBJIEHMSI IPENPETa.
AHanu3 CyImeCTBYIOUIMX MOAXOA0B U MOJIENEeH K OMUCAHHUIO MPOLIECCOB YIUIOTHEHMs MaKeTa 3aroTOBKH U
IPONUTKHA  CBSZYIOLIETO B  apMHUPYIOLUIEM  HaIlOJIHUTENE.  MeXaHO-peoJIOTHYECKUE  MPOLIECCHI,
COIIPOBOKIAIOIIME ePePaOOTKy BOJIOKHUCTBIX MOTY(HhaOpHUKaTOB KOMIIO3ULIMOHHBIX MATEPUAIOB B U3/IEIUS.
[Ipoueccel cMauMBaHMsI U MPONMUTKU B apMUPOBAHHBIX IIacTHKaX. IIponeccsl cMaunBaHus M pacTeKaHUs B
KJIEEBBIX COECJUHEHUSAX M MOKPHITHAX. POJib NMOBEpPXHOCTHBIX CBOMCTB TBEpAOrOo Tejla B MeX(a3HbIX
mporeccax M CrIocoObl HMX ompeneneHus. PeryianpoBanne TEXHOIOTMYECKHUX MPOLIECCOB U3TOTOBICHHS
IUTACTHKOB, KIIEEBBIX COEIMHEHWH, MOKPBITUH MOoAM(UKALMEH OJrOMEPHBIX CBS3YIOUMUX Pa3INYHBIMU
BEIIECTBAMH.
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2.2. CoBepLICHCTBOBAHUE IPOLIECCOB IIONYUEHUS M3ACIUN M3 KOMIIOHEHTOB PETYIMPOBAaHUEM
MOBEPXHOCTHOH 3HEPrHU MeX(a3HOTO B3aMMOJCHCTBHA. Peonorus mponuTky BOJOKHHCTBIX MaTEpPHAIOB
pacrjaBaMHu TEpMOILJIACTOB M PEAKTOIUIACTaMHU. YIYYIICHHE TEXHOJOTHYECKUX CBOWMCTB OJHIrOMeEpa C
IOMOIIBIO €r0 MOAW(GHUKAINU PAa3IUYHBIMH COeTUHEHUSAMH. OCOOCHHOCTH TIOBEIEHUS AIIOKCHIHBIX
CBSI3YIOIIMX, MOAM(DHUIMPOBAHHBIX PA3TUYHBIMUA COCTUHEHUAMU. MoauduKanys KiIeeB aKTHUBHBIMH U
HEaKTUBHBIMH Ha MeX(pa3HOH TpaHUIle TBEPJOE TENO/KHUIKOCTh coenuHeHusMH. (OcoOeHHOCTH
MOBEPXHOCTHBIX M MEX(]a3HBIX CBONCTB MOKPBITHHA, MOAWDUIIMPOBAHHBIX PAa3IUYHBIMH BEIECTBAMH.
VYrpaBneHrne TEXHOJIOTHUECKUM MTPOLIECCOM MOTY4YEHHsI MaTEepHaIoB C MTOMOIIBIO YIbTPa3ByKa. YIIbTPa3ByK
¥ €ro NpUMEHEHHE U1l HHTCHCU(HUKALUK Psiia TEXHOJIOTHUECKHX TpolieccoB. Bo3aelicTBue ynpTpasByka Ha
SMOKCUIHBIE OJUTOMEpPhl M HMHTEHCH(UKaIUs MeX(pa3HbIX MNPOIECCOB NPU MOIYYCHUU MMOIUMEPHBIX
KOMITO3MIIMOHHBIX MaTe€pUaioB Ha UX OCHOBE.

Pazoen 3. Aemoknasuvie u 6Oe3a8mokiasHvie MEXHONO2UU  POPMUPOBAHUS — NOIUMEPHBIX
KOMNO3UYUOHHBIX MAMEPUATIO8

3.1. BoyiokoHHas1 TEXHOJIOTHS HAMOTKH M3/IEIHIA N3 apMUPOBAHHBIX TEPMOIIJIACTOB U PEAKTOIIIACTOB.
OCHOBBI TEXHOJIOTUH TIPENPETOB, CTPYKTypa MPENperoB, OOJACTH NPHUMEHEHHUsS, BXOJHOW KOHTPOJIb U
XpaHeHHE TMpPEeNperoB, TpeOyeMble BCIIOMOTATENBHBIE CPEACTBa, mepudepus, pacKpoil, yKiIaaka,
dopMupoBaHne Bakyyma, oOpaOOTKa B aBTOKJIABE, PETYIMPOBAaHHME AaBTOKJIABA, LUKJIBI OTBEPXKICHUS,
noTeHuaIbHbIe 1eekThl. «Kitaccuueckas aBTOKIaBHAS TEXHOJIOTHUS Il U3TOTOBIICHUS CHIIOBBIX JIETaJIeH
U3 TOJIMMEPHBIX KOMIIO3UIIMOHHBIX MaTepHaIOB aBHAMOHHOTO HA3HAYCHHSI.

3.2. TexHONOTHYECKUH MPOLECC M3TOTOBJICHUS METOAOM HH(DY3UU MOJMMEPHBIX KOMITO3UIIMOHHBIX
MarepuasioB. OCHOBHBIE TEXHOJOTHMHM O€3aBTOKIABHOTO (OPMOBAHUS KOHCTPYKLIMI W3 ITOJIMMEPHBIX
MaTepHajoB: UX JOCTOWHCTBA, HEJOCTATKH M OOJIACTH MPUMEHEHHs. Y CTpoiicTBa M (POPMBI [T peau3aiu
JAHHBIX TEXHOJOTUI M3TOTOBJICHUS JIeTallel N3 MOIMMEPHBIX KOMIIO3UIIMOHHBIX MaTepruanoB. Meronbr Y @-
OTBEPIKICHHUS IIPH BaKyyMHOM (opmoBanuu. [IpenperoBo-BakyyMHsIii criocod (GpopMoBaHus, MPONUTKA IO
nasineHneM RTM (Resin Transfer Molding), Bakyymuo-un(by3uonsbsiii VARTM (Vacuum Assisted Resin
Transfer Molding) u nponuTka ¢ ucnosibp3oBaHKeM IuieHOoYHOTO cBsi3ytomiero RFI (Resin Film Infusion):
0COOEHHOCTH, IPEUMYIIeCcTBAa U HeocTaTKu. OCOOEHHOCTH U3rOTOBJICHUS MOJIMMEPHBIX KOMITO3UIIMOHHBIX
matepuanioB MetogoM RFI. Tlnenounsie cBszyromue s RFI-rexnomorun. OcoOEHHOCTH W3TOTOBJICHHS
U3JIeNTUI U3 MOJMMEPHBIX KOMIO3UIIMOHHBIX MaTepUaIoB METOAOM MPONUTKHU O] JaBIECHUEM.

4. O0beM y4eOHOH JUCHHILINHBI

o B 3aueTHBIX B akanem.
Bunast yueOHoM paboTh

eIMHUIIAX qacax
Oo6masi Tpy10eMKOCTh JUCHHUIJIMHBI 0 Y4e0HOMY MJIAHY 3 108
KonTakTHas padoTa — ayIMTOPHBbIE 3AHATHS: 1,42 51
Jlexruu (JIek) 0,25 9
[Tpaktuueckue 3ansatus (113) 0,69 26
JlabopaTopHbie padoTs (J1ab) 0,44 16
CamocrositesbHas padora (CP): 1,57 56,6
KonTakTHas camocrosiTenbHasi pabota — —
CamocTosTenpbHOE H3YUCHUE PA3/IENIOB TUCIUILTHHBI 1,57 56,6
3auem c oueHkoi. 0,011 0,4
KonTakTHas paboTa — MpOMeXyTOUHas aTTeCTalus 0,011 0,4

3aver
Bun xoHTpoOJIs: .
C OLIEHKO
Brasl yueGHOH paboTs! B 3aueTHBIX B actponowm.

eIMHUIIAX qJacax
O0masi TpPyA0€MKOCTb JMCHMILIMHBI 10 Y4eOHOMY IJIAHY 3 81
KonTakTHasi pa6oTa — ayJuTOPHbIE 3aHATHSI: 1,42 38,25
Jlexmmm (Jlek) 0,25 6,75
[Tpaktuueckue 3ausatus (113) 0,69 19,5
JlaGoparopusbie pabdotsl (JI1ab) 0,44 12
CamocrositesibHas padora (CP): 1,57 42,45
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KoHTakTHas camocTosITeNIbHAs paboTa — —
CaMoCTOSATEIbHOE U3YUEHHUE Pa3esIOB AUCHUIIINHBI 1,57 42,45
3auem c ouenkoii. 0,011 0,3
KonTakTHas paboTa — MpOMEKYTOYHAS aTTECTAIHS 0,011 0,3
3auer
Bua kontpos: .
C OIIEHKOM

AHHOTAIUs padoyeil MPorpaMMbl JHUCHHIJIHHBI
«TexHos1I0rHs1 H 000PYA0OBAHKE MPOU3BOACTBA yIiiepoaHbix Bojokon» (b1.B.JIB.02.03.05)

1. Hesap AucHUIIMHBI — GOpMHUpPOBAHUE Y O0yUAIOIIUXCS YTITyOICHHBIX 3HAHUA:

- B 00JIaCTH COBPEMEHHBIX TEXHOJOTHH TOIyYeHHUS YTIEPOJHBIX BOJOKOH M MPHUMEHSEMOTO IpH
3TOM 000PYIOBaHNUS;

- HCIIOJIb30BAHMS YTJICPOJHBIX HAMOJTHHUTENCH s MOJydeHUsS KOMITO3UIIMOHHBIX MAaTEPHAJIOB |
00JacTsIX uX MPUMEHEHHUS,

- OIIEHKH Y IPOTHO3UPOBAHHMSI CBOWCTB yTIICPOJIHBIX HAMIOJHUTEICH U KOMIIO3UIIMOHHBIX MAaTEPHAJIOB
Ha X OCHOBE.

2. B pe3yabrare u3yYeHHs AUCHUILUIMHBI O0YyYAIOIIMiiCS MO MporpaMMe MAarucTpaTypbl
JMOJIAKEH:

Obaaoams crienyromumu npopeccuonansabivu (I1K) koMneTeHIusIMHI:

- TOTOBHOCTBIO K pEHICHHIO Mpo(ecCHOHANBHBIX MPOU3BOACTBEHHBIX 3a7ad - KOHTPOJIIO
TEXHOJIOTHYECKOTO IpoIecca, pa3paboTKe HOPM BBIPAOOTKH, TEXHOJOTHYECKUX HOPMATHBOB HA PACXO]
MaTepuasoB, 3aroTOBOK, TOIUIMBA M JIJIEKTPOIHEPTUHU, K BHIOOPY O0OOpYHOBaHUS U TEXHOJIOTUYECKOU
ocHactku (I1K-4);

- TOTOBHOCTBIO K COBEPIIIEHCTBOBAHUIO TEXHOJIOTMUYECKOTO Tpoliecca - pa3paboTke MEpONpUsTUI 1O
KOMIUIEKCHOMY HCIOJIB30BAHUIO CHIPhS, TI0 3aMeHE AC(PUIUTHBIX MaTepHAIOB W HM3BICKAHUIO CIIOCOOOB
YTUIIM3AlMA OTXOJIOB TMPOU3BOJICTBA, K HCCIECJOBAHHMIO MPUYMH Opaka B MPOU3BOACTBE M pa3pabOTKe
NpeIIoKEHHH 1o ero npeaynpexaeHuto u yerpanenuto (ITK-5);

- CIIOCOOHOCTBIO K OIIEHKE SKOHOMHYECKOH 3(pPEeKTUBHOCTH TEXHOJOTHYECKUX IMPOLECCOB, OLIEHKE
WHHOBAIHOHHO-TEXHOJOTMYECKUX PUCKOB MPH BHEAPEHUHU HOBBIX TexHosorui (ITK-6);

- CIIOCOOHOCTHIO OIEHUBATh d(PPEKTUBHOCTH HOBBIX TEXHOJIOTUW M BHEIPATh MX B MPOU3BOJICTBO
(TIK-7).

3namo:

- TEXHOJIOTUH TOJTYUYCHHUS MPEKYPCOPOB U YTIIEPOTHBIX BOJIOKOH M3 PA3IMYHBIX HCTOYHUKOB CHIPBS;

- anmaparypHoe oopmIleHHe TPOIECCOB MOIYYSHUS TPEKYPCOPOB U YTIIEPOIHBIX BOJIOKOH;

Ymemn:

- OIIEHUBATh MPUTOTHOCTh CHIPBS JJIS OMyYEHUS IPEKYPCOPOB U YTIEPOJIHBIX BOJIOKOH;

- OIleHUBATh 3PPEKTUBHOCTh TEXHOJOTHH TOTYUCHHS YTIIEPOTHBIX BOJOKOH;

Braoemy:

- METOJIaMHU HCCJICIOBAaHUH CBOWCTB YTJIEPOJIHBIX HAIOJIHUTEICH W KOMITO3UITMOHHBIX MaTepUaIOB
Ha UX OCHOBE.

3. KpaTkoe coaep:kanue TUCHUTIIAH

Pasoen 1. Ilpexypcopbi yenepoonvix 6010KOH

[Ipexypcopsl yriaepoaHbIX BOJIOKOH. IlomydeHne He(TSHBIX M KaMEHHOYTOJBHBIX IEKOB. BiwsHue
coziepkaHusi Me30(asbl TIEKH Ha CBOMCTBA BOJIOKOH. L[e/Tr0i03H0e Chiphe sl MPOU3BOACTBA YTIAEPOIHBIX
BosiokoH. [lomuakpunmonutpun (ITAH) um ero comomumepsl. Jlpyrue UCTOUYHUKHU CHIpbs. TpeOoBaHMs K
UCXOTHOMY CBIPBIO TUIS IPOU3BOJICTBA YTIEPOTHBIX BOJIOKOH. Kommno3zurimonneie
(HaroMO M (DUITMPOBAHHBIE) BOJIOKHA.

Knaccudukanus yriepogHbix BOJIOKOH. CBOWCTBA yTIEPOJHBIX BOJOKOH B 3aBUCHMOCTH OT
BbIOpaHHOTrO TpeKkypcopa. Mopdoorus yriepoaHbIX BOJOKOH. BiusHue opueHTanuu Ha MOp(osoruio u
CBOICTBAa MPEKYpPCOPOB H YTICPOJHBIX BOJIOKOH. JleeKThI aTOMHOH CTPYKTYPBI YTJIEPOJIHBIX BOJIOKOH.
CTaOuIbHOCTh XapaKTEPUCTHK YIJIEPOJHBIX BOJOKOH. /IOCTOMHCTBA M HEIOCTATKH YTJEPOAHBIX BOJIOKOH,
MOJTyYEeHHBIX U3 PA3IMYHBIX TPEKYPCOPOB.
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Pasoen 2. Texnonocuu nonyuenuss npekypcopos u y2nepooHulx 6010KOH
[TonyueHnue BOJIOKOH-TIPEKYPCOPOB M3 PACIUIABOB U PaCTBOPOB MOJMMEPOB (MOKPBIH, CYXOH M CyXO-
MOKPBIH CIIOCOOBI, J3JEKTPOCTATHYECKOE U Teib-(OpMOBaHME): CTAIAWH, TEXHOJOTUYECKHUE CXEMBl U
pUMEHseMoe 000py10BaHNE. DKOHOMUYECKHE U HKOJIOTMUECKHE aCIIEKThI IPOLIECCOB.
[Tonyuenue yriiepoAHbIX BOJIOKOH U3 MEKOB, TUPATIEIUTI003HbIX Bosiokou [TAH-Bonokon. Cranuu
MIPOLIECCOB U COIMPOBOXAAIOIINE HX H3MEHEHHUS MOJIEKYJISIPHOW CTPYKTYpbl W CBOWCTB YTJIEPOJHBIX

BOJIOKOH.
Pazoen 3. Ilpumernenue yenepoouwix 6010KoH

Bunbel u crnocoObl mosydeHus mnonyhadpukaToB Ha OCHOBE YIJIEPOJIHBIX BOJIOKOH. TpeGoBaHus,
IpEIbABISEMbIE K apMUPYIOLIUM BoJIOKHaM. [lomumepHble mMaTpulbl A1 IPOU3BOJICTBA YIVIEIIACTUKOB.
BiusHue noauMepHOM MaTpulbl U PEeXHMa IOJYyYEHHs YIVIEIUIACTUKOB Ha MX cBoiicTBa. CpaBHEHHE
CBOWCTB YTJICTUTACTUKOB CO CBOMCTBAMH JAPYIMX KOHCTPYKLIMOHHBIX MaTepuaioB. MeToabl (GOpMOBaHUS U

00JacT MPUMEHEHHUS YTIIETIaCTUKOB.
4. O0beM y4eOHOMH JUCIHIJIMHBI

o B 3aueTHBIX B akanem.
Bunpl yueOHO# pabOThI
CIIMHUIIAX Jacax
Oo6masi Tpy10eMKOCTh JUCHHUILJIMHBI 0 Y4e0HOMY MJIaAHY 3 108
KonTrakTHasi paboTa — ayAuTOPHbBIE 3aHSATHSI: 1,42 51
Jlexiuu (JIek) 0,25 9
[Tpaktuueckue 3austus (113) 0,69 26
JlaboparopHbie paboTs (JIab) 0,44 16
CamocrosiTtesibHas padora (CP): 1,57 56,6
KoHTakTHasi caMocTosITeNIbHasi paboTa — —
CamocTosTenpbHOE H3YUCHUE PA3/IeNIOB TUCIUIIMHBI 1,57 56,6
3auem c oueHKoi. 0,011 0,4
KoHTakTHas paboTa — mpoMeKyTOUYHasl aTTeCTaLHsI 0,011 0,4
3auver
Bua kontpous: .
C OLIEHKOM
. B 3ayerHBIX B actponom.
Bunet yueOHO paboThI
SIMHHATIAX qJacax
O0mast TpPyA0EMKOCTb JMCHMILIMHBI 10 Y4eOHOMY IJIAHY 3 81
KonTakTHas padoTa — ayIMTOPHbIE 3aHATHS: 1,42 38,25
Jlexmm (Jlek) 0,25 6,75
[Tpaktuyeckue 3anstus (I13) 0,69 19,5
JlaGopatopubie padotsl (JIab) 0,44 12
CamocrositesbHas padora (CP): 1,57 42,45
KonTtakTHas camocTosiTenbHast paboTa — —
CamocTosiTeIbHOE U3YUEHHE Pa3/IeNIOB AUCIUILIMHBI 1,57 42 .45
3auem c oyenxoi: 0,011 0,3
KoHnTakTHas paboTa — mpoOMeKyTOUHAsI aTTECTAIIHS 0,011 0,3
3auer
Bupa xoHTpoOJIN: .
C OLIEHKOM
AHHOTanus padoyeil NPOrpaMMbl JUCHUIJIMHBI
«ITArMeHThI M HAMOJHHUTEIN JAKOKPacoYHbIX MaTepuason» (b1.B.J1B.02.04.01)
1. lleap AMCHMIUVIMHBI — TIOBBIIICHHE YPOBHS TNPO(ECCHOHANBHOW TOJATOTOBKA MAarucTpoB B

BOIIpOCax XUMHUH, CBOMCTB M TEXHOJOTMH MUTMECHTOB M HAITIOJTHHUTEIICH.

2. B pe3yabraTre u3y4YeHHsl AUCHMILVIMHBI O0y4YalOIIWiicsi MO NporpaMMe MAarucTpaTypbl

JOJIZKEH.

Obnadams cnenyromumu podeccuoranbabiMu (ITK) komneTeHmsaMu .
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- CIIOCOOHOCTBIO OPTraHU30BLIBATH CAMOCTOSITENIbHYIO U KOJUICKTUBHYIO HAYYHO-HUCCIIEIOBATEIBCKYIO
paboty, pa3pabaThiBaTh IUIAHBI W TPOTPAMMBI TIPOBEACHHS HAYYHBIX MCCICIOBAHUA W TEXHUYECKUX
pa3paboToK, pa3pabarbiBaTh 3aaanus i ucnonauteneit (IIK-1);

- TOTOBHOCTBIO K TIOHMCKY, 00pabOTKe, aHaJIM3y MW CHUCTEMAaTHU3allid HayYHO-TEXHHUYECKOMN
UHOPMAIIKH 110 TEME MCCIICI0BAHMUs, BBIOOPY METOIMK U cpecTB pernenus 3aaaun ([1IK-2);

- -CITIOCOOHOCTBIO YMETh pa3pabaThiBaTh METOJUYCCKHE W HOPMATHBHBIC JOKYMEHTBI, a TaKXKe
NPE/JIOKEHHUS U MEPOTIPUATHS IO OCYIIECTBICHUIO pa3pab0OTaHHBIX MPOeKTOB u mporpamm ( [TK-4);

- CIIOCOOHOCTBIO HMCIIOJIb30BaTh IMPaBHJIa TEXHUKU O€301aCHOCTH, MPOM3BOIACTBEHHON CaHHUTAPUH,
Mo>KapHON 0€30MMacCHOCTH M HOPMBI OXPaHbl TPY/1a, H3MEPATh M OIICHUBAThH MapaMeTPhbl TPOU3BOIACTBEHHOTO
MUKPOKJIMMATa, YPOBHS 3allbUICHHOCTH M 3ara30BaHHOCTH, ITyMa, W BUOpPAIMU, OCBEIIEHHOCTH pabodmx
mect (ITK-5).

3namo:

- OCHOBHBIE CBOMCTBA MUTMEHTOB, HATIOJHUTEICH;

- TEXHOJIOTUYECKHE MMPOIIECCHI MOTYICHHS TUTMEHTOB U HATIOJHUTEIICH;

- METO/IbI aHAJIN3a ITUTMEHTOB.

Ymems:

- MPOBOAMNTH aHAJIM3 OCHOBHBIX CBOMCTB TUT'MEHTOB, HAIOJHUTEIICH.

Bnaoems:

- OOIIMMH TPUHIMIIAMH BbIOOpa KOMIIOHEHTOB JJISl MOJIYYEHUS KOMITIO3UIIMOHHBIX JIAKOKPACOUHBIX
MaTepUaIOB B 3aBUCHMOCTH OT yYCIIOBUH MX DKCIUTyaTaIlHH.

3. Kpatkoe conep:kaHue TUCHHILINH

Pazoen 1. Ocnosnuie ceoticmea nuemeHmos.

N3meHeHnre CBOMCTB MUTMEHTOB C MOMOIIBIO CIIEIMAIbHO BBOJUMBIX 100aBOK. I3MeHEeHHE CBOMCTB
MOBEPXHOCTH MUTMEHTOB TyTeM O00paboTkH WX MOIU(UKATOPAMH U TMOBEPXHOCTHO-aKTUBHBIMH
BEIIIECTBAMH.

Pazoen 2. Cnocobvi u memoowvt cunmesa nuemeHmos.

CuHTe3 THUIMEHTOB KaK  HaIMpaBJICHHBI POCT  KPUCTAIJIOB.  YTpaBlIE€HUE  MPOLIECCOM
kpuctaymu3anui. CHHTE3 MUTMEHTOB OCaXK/ICHUEM U3 BOIHBIX PAcTBOPOB. THIIBI XUMHUYECKHUX PEAKITHI TPH
CHUHTE3€¢ NUTMEHTOB OCAXJACHHEM W3 BOJHBIX PAcTBOPOB. OCHOBHBIE 3aKOHOMEPHOCTH MPOTEKAIOIINX
MPOIECCOB. BpIZieieHne TPOAYKTOB pEakIMM B BHUAEC HEPACTBOPUMBIX coeAwHEeHMMA. [Iporeccsl
KPUCTAIIM3AIMN U3 PacTBOPOB. BinsHue ycloBUil Ha pocT, CTPYKTYpy U (HOpMy KPUCTAIIIOB MUTMEHTOB.
CuHTEe3 MUTMEHTOB B TBepOoH (paze. TUIIBI XUMHUECKUX peaKIUi PHU CUHTE3e MUTMEHTOB TBEPAO(ha3HBIM
crioco6oM. OCHOBHBIE 3aKOHOMEPHOCTH MPOTEKAONIUX MpolieccoB. CTPyKTypHbIE IPEBpaIIeHUs B TBEPIOH
¢aze. Pexpucrannuzanus u pocT 3epeH. Brinenenne HoBoi (a3el U3 TBepaoro pactBopa. Crexanue. CunTes
MUTMEHTOB U3 Ta3oBoil (a3pl. CHHTE3 MUTMEHTOB OKHCIEHHEM METalJioB B Ta3oBoil ¢aze. OCHOBHBIE
3aKOHOMEPHOCTH TPOTEKAIONIUX IPOIECCOB. TEXHOJIOTHYECKHE CITOCOOBI IMONYYCHHS ITUTMEHTOB.
OcHOBHBIE CTAJNH TEXHOJOTHMUYECKUX MPOIECCOB. BhIMyckHbIe (HOPMBI MUTMEHTOB. 3allUTa OKpYKaroIlen
CpeJIbI TIPH IMPOM3BOJICTBE MUTMEHTOB. OYHCTKA CTOYHBIX BOJI ¥ Ta30BBIX BEIOPOCOB.

Pa3zoen 3. Heopeanuyeckue nuemenmeoi.

Heoprannueckne CHHTETHYECKHE W TPHUPOJHBIC IMHUTMEHTHI, OCHOBHBIC MPEJICTABUTEIIA, CBOHCTBA,
NPUMEHEHUE, TEXHOJIOTHS TIOyUeHUsl, IPUMEHsIeMoe 000PYIOBaHMSI JIJIsl CHHTE3a MIUTMEHTOB.

Pa3zoen 4. Opeanuueckue nuemenmol.

OOmiass XapakTepuCTHKa OpPraHMYEeCKMX NUTMEHTOB M TMUTMEHTHBIX JIakoB. BakHeimine
OpTaHWYECKHUE MUTMEHTHI, PUMEHSIEMbIC B JTAKOKPACOYHON MPOMBINIJICHHOCTH. A30- M JIHA30ITUTMEHTHI,
(bTaNOMaHNHOBBIE TUTMEHTHI, MOMHIMKINYECKUE MUTMEHTHL. OCaXIeHHbIE OpPTraHUYEeCKHE MHTMEHTHI.
CriocoObl TIOTy4YeHUs, CBOMCTBA, MPUMEHEHHUE, TEXHOJOTHS MONYUICHHSI, IPUMEHSIEMOe 000pYIOBaHUS IS
CHUHTE3a IIMTMEHTOB.

Pazoen 5. Hanonnumenu.

OO1iee noHATHE O HAMOTHUTENSAX. HazHaueHne u 00IacTH MpUMEHEHHUs HanmoJIHUTeNel. TexHomorus
MOJIydCHHUSI HAIOJIHUTENIEH W OCHOBHOE TMpUMEHseMoe oOopynoBaHue. BakHelmme HaMOJIHUATENH,
MPUMEHSEMbIE B JIAKOKPACOYHOW MPOMBINIJICHHOCTH — KapOOHAThI, CHIIMKATHI, Cylb(darel, okcua. OOmme
METO/ABl NOOBIMM W TIepepabOTKH TPHUPOIHBIX HamojgHuTenel. [lomydeHne OCHOBHBIX CHHTETHYECKHX
HAMOJIHUTEJICH.

Pazoen 6. I[luemenmul yenesoco nasnauenus.
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ITurmeHTHI LCJICBOIO HA3HAUCHUA, OCHOBHBIC MPCACTABUTCIIN, HUX CBOfICTBa, CII0COOBI MOJIy4CHMU,

IPUMEHEHHUE:
- AHTUKOPPO3UOHHBIE TUTMEHTBHI;

- IMTMCHTHBI 1141 HpOTI/IBOO6paCTaIOH_[I/IX COCTaBOB;

- GaKTepI/H_[I/II[HbIe IIUIMCHTBI;

- MUTMEHTBI JIJIsl CBETOTEXHUYECKUX COCTABOB;
- pryopecumpyrommue, hochopecupyromniie, CBeTOOTPAKAIONINE TUTMEHTHI,
- TEPMOCTOMKHE U TEPMOUHANKATOPHBIC TTUTMEHTHI;

- IMT'MCHTBI-aHTUIIUPCHBEI;

- MIUTMEHTHI IS TONUTPaUIECKUX KPACOK;
- IUTMEHTHI U1 XYyJI0KECTBEHHBIX KPACOK;
- OJiecTsIIMe MUTMEHTHI (TIepJIaMyTPOBBIE, TUTMEHTHI ¢ METANTNIECKUM dPPEKTOM).

4. O6beM y4eOHOI TUCIUIIHHBI

o B 3aueTHBIX B akanewm.
Bunst yueOHOI paboThI
eIMHUIIAX qacax
O01mas TPyA0eMKOCTh IMCHUILIHHBI 110 Y4e0HOMY IUIAHY 2 72
KonTakTHas padoTa — ayIMTOPHbIE 3aHATHS: 1,42 o1
Jlexumm (Jlek) 0,25 9
[IpakTuueckue 3anstus (I113) 1,17 42
CamocrositesbHas padora (CP): 0,57 20,6
KoHTakTHas camocTosiTesbHas paboTa — —
CaMoCTOATEIbHOE 3YUEHHUE PA3eJIOB AUCLUIIIMHBI 0,57 20,6
3auem c oueHKoi. 0,011 0,4
KoHTakTHas paboTa — mpoMeKyTOUYHasl aTTeCTalIMs 0,011 0,4
3aver
Bun xoHTpoOJIs: .
C OLIEHKOM
o B 3aueTHBIX B actponowm.
Bunpl yueOHOI pabOTHhI
eIMHULIAX qacax
OO0mas TpyA0eMKOCTb JMCIMILIMHBI 10 Y4eOHOMY IJIAHY 2 108
KonTakTHas padoTa — ayIMTOpPHbIE 3aHATHS: 1,42 60
Jlexumm (Jlek) 0,25 6,75
[Ipaktuueckue 3anstus (I113) 1,17 31,5
CamocrositesibHas padora (CP): 0,57 15,45
KonTtakTHas camocTosiTesbHas paboTa — —
CaMOCTOSITETbHOE U3YUEHUE PA3/ICIIOB TUCIUTIIINHBI 0,57 15,45
3auem c oueHkoi. 0,011 0,3
KonTtakTHas paboTa — MPOMEKYTOUHAS aTTECTAIHS 0,011 0,3
3aver
Buna xoHTpoJIs: .
C OLIEHKOM

AHHOTaNUsA padoyeil NPOrpaMMbl JUCHUILIIHHBI
«DU3HKO-XUMHYECKHE OCHOBBI NIpoueccoB GoOpMHUPOBAHUS JTAKOKPACOYHBIX MOKPBITHII»

(51.B.J1B.02.04.02)

1. leap AUCHMIJIMHBI — OBJIQJICHUE MarUCTPAMH CIICAYIONINX 3HAHHUHA, YMEHHUI U HABBIKOB:
-popMupoBaHHMEe y MarkucTpaHTOB yYIIyOJIGHHBIX 3HaHUM O Tmpoueccax (OpPMHUPOBAHUS
nakokpacoyHbix MOokpeITHil (JIKII), cBolicTBax M mMpUMEHEHWH JIaKOKpacodHbIXx MarepuaioB (JIKM) mis
NOJyYEeHHUS IOKPBITUI pa3IMyHOIrO THIA ¥ BUJIA;
-HCIIOJIb30BaHUE TIOJTYYCHHBIX 3HAHHWHA Ui Pa3pabOTKH MPOMBIIIICHHBIX TEXHOJIOTHH MOJITOTOBKU

IMMOBCPXHOCTHU U OKPACKHU,

-MIOJIyYEHHE MPAKTUYECKUX HAaBBIKOB NpuMeHeHus JIKII u nporao3upoBanus ux CBOUCTB;
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-yMEHHUE MPUMEHSITh Ha MPAKTHKE MPH pabOTKe B OOJACTH XMMHUYECKON TEXHOJOTHH TOIUMEPHBIX
JIKII moKpbITHA MOTYYEHHBIX TEOPETUUECKUX 3HAHUM.

2. B pe3yabraTte u3yYeHHs AUCHUILUIMHBI O0YYAIOIIWICA MO NporpaMMe MAarucTpaTypbl
JAOJIAKEH:

Obaaoams cnenyromumu npodeccuonansabivu (I1K) komneTeHmusIMu:

— CIIOCOOHOCTBIO OPraHU30BBIBATh CAMOCTOSTEIbHYIO U KOJUIEKTUBHYIO HAyYHO-UCCIIEI0BATENIbCKY IO
paboTy, pa3pabarbiBaTh IIaHBI M TPOTPAMMBI TPOBEACHHUS HAYYHBIX HCCIICOBAHHA W TEXHUYECKUX
pa3paboToK, pa3pabareiBaTh 3aganus A ucronnutenci (IK-1);

— TOTOBHOCTBIO K TIIOMCKy, 00pabOTKe, aHaIW3y M CHCTEMaTH3allud HAayYHO-TEXHUYECKOM
UH(pOpMAIIHH 110 TEME MCCIICI0BaHMs, BHIOOPY METOUK U cpecTB pemenus 3aaaun ([1K-2);

— CHOCOOHOCTBIO HCIIONIB30BATh COBPEMEHHBIE TPUOOPHI U METOAMKHU, OPTaHU30BBIBATH IIPOBEICHHE
9KCIICPUMECHTOB M UCTIBITAHUH, IPOBOJANUTH MX 00paOOTKY U aHATU3UpOBaTh uxX pe3yibrarsl (I1IK-3);

— TOTOBHOCTHIO K pEIICHHUIO MPOPECCHOHANBHBIX MPOU3BOACTBEHHBIX 33Jady - KOHTPOJIIO
TEXHOJIOIMYECKOro Ipouecca, pa3paboTKe HOPM BBIPAOOTKH, TEXHOJOTMYECKMX HOPMAaTHMBOB Ha pacxoj
MaTepuasoB, 3aroTOBOK, TOIUIMBA M JJIGKTPOIHEPTHH, K BHIOOPY 00OpYAOBaHUS U TEXHOJOTHYECKOU
ocHactku (I1K-4);

3namu:

- OCHOBBl (PM3UKO-XMMHUYECKUX IIPOLECCOB IIJIEHKOOOpPAa30BaHUS PpPacTBOPOB IMOJIUMEPOB MU
OJIMTOMEPOB B OPTraHUYECKUX PACTBOPUTEISIX W BOAE OCYIIECTBISEMblE KaK C XUMHUYECKUMU
MIPEBPAIICHUSIMU, TaK U 0€3 HUX;

- CTPYKTYpHBIE TIPeBpalIeHUs IIJICHKOOOpa3oBaresei npu GopMUpPOBaHUU OKPBITHIA

- IPUHUMUIIBI CMauuBaHus U B3auMozerctBusa JIKM ¢ TBep10¥ MOBEPXHOCTHIO;

- OCHOBHBIE TEOPHH ar€3UH U MIPUHIIMIIBI aIr€3MOHHOT0 B3aumozeicTust JIKM ¢ moBepXHOCTHIO;

-(akTOpHI, BIUSAIOIINE HA aIT€3NOHHYIO TPOYHOCTH MOKPBITUIA;

-IIPOYHOCTHBIE, JAe(POpMAaIOHHBIE, 3JEKTPUUECKHE, ONTHYECKHWE U Terio(u3nueckue CBOWCTBA
JIKTI,

- OCHOBBI KOPPO3HH U 3aIIUTHI METAJUIOB ¢ ToMolbio noauMepHbix JIKII;

- Buabl gedexroB JIKII u ciocoOb1 ux ycTpaHeHus.

- npuHuunsl co3ganus JIKII qas cnenuanbHBIX yCIOBUM SKCIUTyaTalluH.

Ymems:

- MpOTrHO3MpoBaTh OCHOBHBIE cBoMcTBa JIKII, momydaemble 3 pazianunbix TUnoB JIKM Ha THIOBBIX
MOJIIOKKAX;

- BeIOMpaTh onTuManbHble Tunbl JIKM nams momydeHus MOKpBHITUH Ha TpeOyeMoil MOIJIOXKKe ¢
3aJJaHHBIMHU CBOMCTBAMU,

- pa3zpabaThIBaTh TEXHOJOTUYECKHI MPOIIECC MOMyUYEeHUS JTaKOKPACOYHBIX MMOKPBITUH.

Bnaoemy:

- OOImIMMH TPHUHIIUIIAMH BBIOOpA JAKOKPACOYHBIX MaTEpUaloB I MOJTYYSHHS JTaKOKPACOYHBIX
MOKPBITUN C ONPEICTICHHBIMA CBOMCTBAMU;

- METOJJaMU KOHTPOJISI CBOMCTB JIAKOKPACOYHBIX MOKPBITHIA.

3. KpaTkoe coaep:kaHue THCHUTIIAH

Paszoen 1. Obwue ceedenus o nieHkoobpazoeanuu. Gopmuposarue NOKpulmull U3 OpeaHU4ecKux u
B00HbBIX PACMBOPO8, U3 OUCNEPCULL U NOPOUIKOB.

dazoBble M (uzMUECKHe Nepexoabl MpH Tmpolecce IUIeHKooOpa3oBaHus. KuHeTnka mporecca
CTEKJIOBAHUE MOJIUMEPOB U OJIUromMepoB. Pu3nyeckue u XuMudeckue npoueccsl npu popmuposanuu JIKII:
UCIIapeHue PACTBOPUTENCH, cTaOMIn3aIus U 00€3BOKMBAHUE JTATEKCOB, OXJIAXKICHHUS pacIliaBa, KOaryJisius
U3 PacTBOPOB, MOJIMMEPU3AIHS, TOJTUKOHIEHCAIHS, TOJUITPUCOEIMHEHNE, TOTUMEPAHAIOTHYHbBIE PEAKIINH B
MOJIMMEPHBIX HEemsX (OKHCIeHue, cyiabhupoBanue u Apyrue). CTpyKTypHbIE TPEBPAIICHHUS MOIMMEPHBIX
rieHkooOpasoBarenei mpu popmupoBannn JIKII.

Paszoen 2. Bzaumooeiicmsue 1aKOKpaACOUHbIX MAMeEPUAIo8 ¢ meepool nogepxnocmoito. OchosHvle
ceoticmea meepooll NOBEPXHOCMU. MAKpo- U Muxkpopervedh) nosepxHocmu, uopouibHoCms U
2UOPohoOHOCMb NOBEPXHOCMU, HAIUYUE AKMUBHBIX YEHMPOE HA NOBEPXHOCMU NOOTONHCKU.

[loBepxHocTHass sHeprus NoAIOKKU. CMauMBaHHME >KMJIKMMH JIAKOKPACOYHBIMHU MaTepualaMu
TBepJOoi moBepxHOCcTU. CMauynMBaHKWE YBIAKHEHHBIX M IMOTPYXKEHHBIX B BOJY MOBEpXHOCTEeH. OCHOBHBIE
Teopun aare3uu. JlnurenbHas aAre3nOHHas MPOYHOCTb. BHYTpeHHHE HANpsKEHHs] B JIAKOKPACOYHBIX
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NOKpPBITUAX. BO3HMKHOBEHME M penakcanus BHyTpeHHuX HamnpspkeHuidl B JIKII. dakTopsl, Biaustomue Ha
BHYTPEHHHME HAIpPSHKEHUS. 3aBUCUMOCTh BHYyTpeHHUX HamnpstkeHuid B JIKII oT pa3nuuHbIX mapameTpos.
OKcmlyaTalMoHHas cToikocTh HanpsikeHHbIX JIKIL. Metoas! onpeneneHnss BHyTPEHHUX HAPSKEHUM .

Pazoen 3. Ceoticmea  1aKOKpAcouHblX — NOKPLIMUL.  NPOHUYAEMOCMb,  dJeKmpudecKue,
meniogusuyeckue, OnmuyecKue, NPOYHOCmHubvle U 0ehopMayuoHHble C8OUCMEA.

[Tepenoc xuakocrei u razoB yepe3 JIKII. Ilonstue nopucroctu u nponuriaemoctu JIKII. Metobr
onpeaenenuss nponunaemoctu JIKIIL. Ontuueckue cBoiictBa JIKII. Ilponmyckanue, mnoriomeHue u
otpaxxenue ceera JIKII. OcnoBubie Teopun nBeta. JIKII kak anexkrpousonupyromme MaTepuaibl. GakTopsbl,
ONPENENAOIINE SJEKTPUUECKUE IOKA3aTeIu MOKPBITUM. DJIEKTPOU3OJSILIUMOHHBIE U 3JIEKTPONPOBOISAIINE
nokpeITusi. TpekuHrocroiikue moKpbITHS. [IpounoctHeie u  gedopmarnmonnsie  cBoiictBa  JIKIIL.
Mopo3zocToiikue, TerIoCTOHKHE, U3HOCOCTONKHME, BUOPOMOTIOUIAIONINEe U 3PO3UOHHOCTOMKUE MOKPBITHS.
OcCHOBBI KOpPpO3UM U 3alIUThl MeTauloB. IlaccuBHOCTH MeTamioB. XMMMYECKas U 3IIEKTPOXUMUYECKAs
Koppo3us MeTayioB. [Iporieccrl Ha rpaHuIe MeTasul- ANIeKTPoauT. CrocoObl 3alIUTHl METAJUIOB OT KOPPO3UU
¢ nomoupro noauMepHsix JIKII.

Paspymenue JIKII B mporecce skcryaranuu: atMocepHoe crtapeHue, GOTOXMMUYECKHE CTapeHue,
paguanMoOHHOE CTApEHHE, pPa3pyLICHHE II0J JIECUCTBUEM XMMHYECKHMX AareHTOB, TEpPMOpPA3PYILIECHUE.
[Tpunuune! co3aanus JIKII ayig cnennanbHbIX YCIOBUHM SKCILTyaTalluu

Pasoen 4. OcnosHule Oeghexkmul 1AKOKPACOUHBIX NOKPLIMULL U NPULUHBL UX B0ZHUKHOBEHUS.

OcHoBHble nedexTsl opomkoBoro JIKII, xunkux BomoaucnepcroHHblx JIKM u JIKM Ha ocHoBe
OPraHWYECKUX PACTBOPUTENEH OTBEPKIAEMBIX €CTECTBEHHBIM IIyTEM M BBICOKOTEMIIEPATYPHOM CYILKOM,
aHAJIM3 TPUYUH WX BO3HUKHOBEHUS. BIUSHUE TEXHOIOTMYECKUX OCOOCHHOCTEH MONY4YeHUS MOKPBITUN
pasHbBIMU crioco0aMu Ha MpUYuHbl BO3HUKHOBeHHs nedexToB JIKII. IIpakTndyeckue 3aHATHS 10 aHAIN3Y H
BbIOOPY onTUMalibHBIX TUOB JIKM 1715 monydeHus MOKPBITUN C 33JaHHBIMH CBOIMCTBaAMH Ha Pa3iMYHBIX
BUAX MMOJIOKEK. AHAIN3 MpuIuH Bo3HUKHOBeHUs aedextoB JIKII u crmocob6oB ux ycrpaneHus.

4. O6beM yueOHOI TUCIHIIHHbI

Bcero CemecTpbl
N 1 2
Bunsl yueOHol paboThl 3K AIiIaL[. - AKaL - AKaL
q q
O0uas TpyA0eMKOCTb JMCHUILIUHBI 110 Y4eOHOMY 3 108 1 36 2 79
IJIAHY

KoHTakTHasi pab0oTa — ayIMTOPHBIE 3aHITHSI: 1,88 68 0,94 34 0,94 34

[Tpaktuueckue 3ansatus (113) 1,88 68 0,94 34 0,94 34
CamocrositeanHas pa6ora (CP): 1,08 | 39,2 | 0,04 1,6 1,04 37,6

KoHTakTHas camocTosiTesbHas paboTa — — — — — —
CaMOoCTOSTeIbHOE N3YYCHUE PA3JICTIOB JIUCITUTUIHHBI 1,08 | 39,2 | 0,04 1,6 1,04 37,6

3auem c oyenkoii. 0,022 08 (0011 04 |0,011 0,4

IK3aMeH — — - — _ _

KoHTakTHas paboTa — MPOMEKYTOYHAS ATTECTAIIHSI 0,022 0,8 0,011 0,4 0,011 0,4

[ToaroToBKa K 9K3aMeHY — — —

3auer 3auer
Bupa xonTpoJs: . .
C OLICHKOI1 C OLICHKOIi
Bceero CeMecTpsl

Bunpl yue6HO# paboThI 3E Achp. - 1 AcTp. - 2 AcTp.

q q

OO0uas TPyA0eMKOCTb JMCHUILIHHBI 110 Y4eOHOMY 3 81 1 27 2 54

TJIAHY

KonTakTHas pa6oTa — ayIMTOPHbIE 3aHATHS: 1,88 68 094 | 255 | 094 | 255
[Tpaktrueckue 3ausatus (113) 1,88 68 0,94 255 | 0,94 25,5
CamocrositenbHas padora (CP): 1,08 | 294 | 0,04 1,2 1,04 | 28,2

KoHTakTHas camocTosiTelbHas paboTa — — — — — —
CamocTosiTeNbHOE U3YUYEHHE Pa3/IeIOB JUCIUILIMHbBI 108 | 294 | 0,04 1,2 1,04 | 28,2
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IIpoodonxcenue madbauysl

3auem ¢ oueHKou. 0,022 0,6 0,011 0,3 |0,011 0,3

IK3aMeH — — — _ _ _

KoHTtakTHas paboTa — MpoMeXyTOYHAS aTTECTAIHS 0,022 0,6 0,011 0,3 0,011 0,3

[ToaroToBka K 3K3aMEHY — — —
3ader 3auer

Bua konTposs: “ .«

C OLIEHKOI1 C OLIeHKOI1

AHHOTAIUs padoyeil MPoOrpaMMbl AU CHUILIMHBI
«Pa3paboTka penentyp JakoKpacouHbIx MaTepuaaos» (b1.B./[B.02.04.03)

1. Hesb AUCHMILIMHBI — OBBIIICHHE TEXHUYECKOTO YPOBHS MOATOTOBKM MaruCTPaHTOB; 00y4YeHHE
MarucTpaHTOB HAaBbIKAM CAMOCTOSITEIbHON HAayYHO-UCCIIEI0BATEIbCKON JIEATEIFHOCTH; MOMyYeHHE 3HAHUH,
YMEHHI 1 HaBBIKOB, HEOOXOJAUMBIX JJIsl pa3pabOoTKU U pacuéTOB PELENTYp COBPEMEHHBIX U MEPCIEKTUBHBIX
JAKOKPAaCOYHBIX MAaTEpHAJIOB, BOCIUTAHHE B MAaruCTPaHTaX YyBCTBA OCO3HAHUS BOCTPEOOBAaHHOCTH B
CHeIMalrcTax JaHHOH cdepbl 3HAaHUHM U 3HAUMMOCTH M3y4aeMOU AUCIHILTUHBI B COBPEMEHHON WHAYCTPHH.
2. B pe3ysibTaTe u3yuyeHHus TUCHHUIJIMHBI 00y4aIOIIHiics 0 MPOrpaMMe MarucTpaTypsbl 10JKeH:

Obaaoams cnenyromumu npodeccuonansubivu (I1K) komneTenuusimu:

— TOTOBHOCTBIO K TIOMCKY, OOpabOTKe, aHAIM3y M CHCTEMAaTHU3allMd HayYHO-TEXHUYECKOM
uH(pOpPMAIIMH 110 TEME UCCIIE0BaHHUs, BHIOOPY METOIUK ¥ cpeacTB pemienus 3anaun (11K-2);

- TOTOBHOCTBIO K PpEHICHHIO MNPO(EeCCHOHAIBHBIX MPOM3BOJICTBEHHBIX 3a/a4 - KOHTPOIIO
TEXHOJOTMYECKOro Mpolecca, pa3padoTKe HOPM BBIPAOOTKH, TEXHOJOTHYECKMX HOPMATHBOB Ha PAaCcXo]l
MaTepHajioB, 3aroTOBOK, TOILIMBA M DJEKTPOIHEPTHH, K BBIOOPY OOOpPYNOBaHHMA M TEXHOJIOTHYECKOM
ocuactku (ITK-4);

- TOTOBHOCTBIO K COBEPIICHCTBOBAHHUIO TEXHOJIOTHUYECKOTO MpOoIecca - pa3padoTKe MEPONPUATHI TIO
KOMIIJIEKCHOMY HCIOJIB30BAHUIO CBIPbs, MO 3aMeHe AC()UIUTHBIX MaTepHalioB M HM3BICKAHHUIO CHOCOOOB
YTUJIM3AIMA OTXOJOB TPOW3BOJCTBA, K HCCIEJOBAHWIO TNPHYMH Opaka B TPOHM3BOJCTBE M pa3pabOTKe
HPEIUIOKEHUI 10 ero mpeaynpexaeHuto u yerpanenuro (ITK-5);

- CroCcOOHOCTBIO OLIEHUBATH A(PPEKTHBHOCTH HOBBIX TEXHOJOTHH W BHEIPATH UX B MPOH3BOJICTBO
(TIK-7).

3nameo:

- TPUHIMIBl COCTaBJICHHUS PEIENTyp HEHANOJHEHHBIX KOMITO3UIIMOHHBIX JIAKOKPACOUHBIX
MaTepHasoB;

- IPUHITUIIBI COCTABIICHUS PEIENTYp HAOJHEHHBIX KOMITO3UITMOHHBIX JJAKOKPACOYHBIX MAaTEPHUATIOB;

- OCHOBHBICE BHJBl COINPOBOJUTEIHFHOW JOKYMEHTAllMM JUIsI BBIIYCKa KOMIIO3MIIMOHHBIX
JTAKOKPACOYHBIX MAaTEPHAIIOB.

Ymems:

- COCTaBIIATH PEIENTYPhl HEHAIOJTHEHHBIX KOMITO3UITMOHHBIX JTAKOKPACOYHBIX MAaTEPHUATIOB;

- COCTaBJIATH PEUENTYPHl HATOJHEHHBIX KOMITO3UITHOHHBIX JJAKOKPACOYHBIX MaTEPHAIIOB,

Braoemw:

- HaBBIKAMU COCTaBJICHHS KOMITO3UIIMOHHBIX MaTEepPHajOB Ha OCHOBE B3aWMOCBS3M XUMHUYECKOTO
CTPOEHUS TNICHKOOOPa3yIoIIEero BEIIecTBa CO CBOMCTBAMU KOMITO3UIIMOHHOTO JJAKOKPACOYHOI'O MaTepHala,
KOTOPBI MOXKET OBITh U3 HETO MOJIy4YeH (TepMOCTOMKUI, aTMOCPEPOCTONKHIM, XUMCTONKUHN U T. 11.);

- NpUHIMIIAMU BbIOOpa HauboJjee 11eJIeco00pa3HbIX IUIEHKOOOPA3YIOUMX CUCTEM JUIS OTAEIbHBIX
BHJIOB TJIEHKOOOPA3YIOIINX BEIIECTB.

3. KpaTkoe coaep:xanue JMCHUIINH

Paszoen 1. Jlakoxkpacounvie mamepuanvl Kak 3Ha4umMoe CmpyKmypHoe 36eH0 CO8PEMEHHO
uHOycmpuu u 0oujecmaa 8 yeiom.

HcTopus pa3BuTHS JTaKOKpACOYHBIX MaTepuanoB. COCTOSHUE COBPEMEHHOTO MUPOBOTO U
OTEYECTBEHHOT'O PHIHKOB JIAKOKPACOYHBIX MaTepuajoB. TepMHUHBI, onpeeieHnss 1 0003HaYeHUs
JAKOKPACOYHBIX MaTEPHAJIOB.

Pasoen 2. Knaccughuxayus niénkoobpasosameneii 01 1aKOKPACOUHBIX MAMEPUATLOE U OCHOBbL
meopemuyecKo2o paciéma peyenmyp aiKuOHblxX cMoJl.
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AJKUIHBIE CMOJIBI KaK MOJU(PHUIIMPOBAHHBIC MOIUI(PUPHI. XapaKTEPUCTHKA UCXOIHOTO ChIPbS JJIs
CHUHTE3a AIKMIHBIX ¢MOJI. CHHTE3 aJIKUIHBIX CMOJI M YCIIOBHSA €ro IpoBecHMs. BBeneHne B MeTo bl pacuéra
peuenTyp ankuIHbIX cMoi1. OCHOBBI TEOPETUUECKOIO pacuéTa peuenTyp ajJlKUIHbIX cMOJ. Pacuér peuentyp
QJIKUJIHBIX CMOJI 110 CpeiHeN (PYHKLMOHATIbHOCTH PeaKLIMOHHOM cMecH. COKpallleHHbII MeTo/] pacueTa
MOJTHOTHI PEAKLUH MONUITepUPHUKAIU. Pacu€r penenTtyp HOBBIX aJKUAHBIX CMOJI. PacueT peunentyp Ha
OCHOBE BEPOSATHOCTH B3aMMOAEHUCTBUS MOIM(YHKIIMOHAIBHBIX MOJIEKYJI. Pacuet peuenTtyp Ha OCHOBE
KHCJIOTHOTO YMCJIa B MOMEHT Tefieo0pa3zoBaHus. PacueT penentyp aqkuJHBIX CMOJ Ha OCHOBE CpeIHEH
MOJIEKYJIIPHOM Macchl B MOMEHT resieoOpa3oBaHus. CpaBHEHHE PACCMOTPEHHBIX METO/I0B pacueTa
peLenTyp aaKuaHbIX cMoil. [IpakTudeckre MeToIbl pacuera pelenTyp alkuaHbIx cMoil. Pacyer
ONTUMAJIBHBIX PELENTYpP C IPUMEHEHUEM aJIKUIHONW KOHCTaHThI (KOHCTaHThl [laTtToHa). [IpuMenenue
KOHCTaHTHI [1aTTOHA 1711 MpaKTUYECKUX KOPPEKTUPOBOK PELENTYP CUHTE3a aJIKUIHBIX CMOJIL.
[IpoexTupoBanue GU3NKO-XUMHUYECKUX U IFICHKOOOPA3YIOLIMX CBOWCTB aJIKUIHBIX CMOJI 110 PACUETHBIM
peLenTypam.

Pazoen 3. Ocnosvi cocmasnenus peyenmyp 3n0KCUOHBIX CMOL.

[IpyHIMIIBI OTYYEHUS HU3KOMOJIEKYJISIPHBIX U BBICOKOMOJIEKYJIIPHBIX SMIOKCUIHBIX CMOJI. OCHOBBI
TEOPETUYECKOI0 pacyeTa MOJIEKYJIIPHOU MacChl SMOKCUANAHOBBIX CMOJI OT COOTHOLIEHUS U YCIOBUN
IIPOBEJECHUS CUHTE3a METOJIOM HENOCPEACTBEHHON KOHAeHcauuu. CoCTaBlIEHNE PELENTyp SNOKCUINAHOBBIX
CMOJI, CHHTE3UPYEMBIX METO/I0OM CIUIaBJIeHUS. METOIMKH pacueTa MOJIEKYJISIPHOM Macchl Ha OCHOBE
SMOKCHUHOT'O YMCJIa UCXOHBIX OJINTOMEPOB U COOTHOIIEHUS OJIUIroMep — 1U(EHMIONIPOIIAH.

Paszoen 4. Ocnoswbr cocmaenenus peyenmyp mogapbvlx 1aK08 Ha OCHO8E NOAUKOHOEHCAYUOHHBIX U
HONUMEPUIAYUOHHBIX NIEHKOOOPA308amenel.

CocTaB 071HO- ¥ IBYyXYIIaKOBOYHbIX TOBapHbIX JaKoB. [IpuHIIMNINaTIbHAS MOJIEIb TOBAPHOI'O JIaKa.
OCHOBBI COCTaBJICHUS PELENTYP TOBAPHBIX ATKHIHBIX, MOJIU(DHUIIMPOBAHHO-AIKHIHBIX, STIOKCUHBIX,
NEPXJIOPBUHIIOBBIX U CONOJIMMEPBUHWIXJIOPUTHBIX.

Pasoen 5. Ilpunyunvr cocmasnenus peyenmyp nuemMeHmuposanHulxX 1aKOKPACOUHbIX MAMePUanos.

CoBpeMeHHbII acCOPTUMEHT OPraHO(UIBHBIX U THAPO(PUIBHBIX TUTMEHTUPOBAHHBIX
JIAKOKPACOYHBIX MaTepHaIOB. THUIIOBBIE MOJIEIN OCHOBHBIX IMTMEHTHPOBAHHBIX JIAKOKPACOUHBIX
MaTepuanoB. OCHOBHbBIE TapaMeTPhI AJIsl pacuéTa peuenTyp MUTMEHTUPOBAaHHBIX JIAKOKPACOUHBIX
MarepuayoB. Pacuér penentyp o HJI Ha KOHKPETHBINA CEPUIHOBBIITYCKA€MbI TUTMEHTUPOBAHHbIN
JaKOKpaco4HbIN MaTepuai. Pacy€r penentyp HOBbIX MTUTMEHTHPOBAHHBIX JTAKOKPACOUYHBIX MAaTEPHAJIOB HA
ocHoBaHuu TexHuyeckoro 3ananus. COBpeMEHHbBIE METO/IbI pacY€Ta PELENTYP MUTMEHTUPOBAHHBIX
JAKOKPACOYHBIX MAaTEPUANIOB. Y KPbIBUCTOCTh MUTMEHTOB U JJAKOKPACOYHBIX MaTepHanoB. Macinoémkoctu (I
u Il pona), BOTOEMKOCTb U CMOJIOEMKOCTh TUTMEHTOB M HANIOJHUTENEH. XapaKTepUCTUYECKHE TapaMeTphl
JIKM, o6béMHbIE 1 MaccoBble. OObEMHAsE KOHIEHTpALMS MUTMEHTa, KpUTHYeCcKass 00bEMHAs KOHIIEHTpAIUs
NUTMEHTAa, TpeieibHas KpUTHUYEeCcKast KOHIEHTpalus NTUrMeHTa. MaccoBasi KOHIIEHTPaLUs AUCTIEPCHON (a3bl
MUTMEHTHPOBAHHOTI'O JIAKOKpAacOuyHOro Mareprana. CreneHb NTUrMeHTupoBanus. CTeneHb HaOTHEHHUS.
[Tonarue xoHcTanThl HanodaHeHus. [lonsTue pmryma. CocraBieHue 3arpy304HbIX peLenTyp
MUTMEHTHPOBAHHBIX JAKOKPACOUYHBIX MAaTEPUAJIOB M0 paCYETHHIM PELENTypaM B 3aBUCHMOCTH OT THUIIA
JHCTIEPTUPYIOIIEro 00opyoBaHus. THIOBBIE OIIMOKH IPU pa3paboTKe perenTyp.

Pasoen 6. Oyenka sxonocuueckoii OnacHoOCmu 1aKOKPACOYHbIX MAMEPUANO8.

Canutaphsle TpeOOBaHUS K CTOKaM M BbIOpocaM. MeTo bl CHUKEHHS BEIOPOCOB U OTXO0/10B
OTJIEbHBIX CTANI MPOU3BO/ICTBA JAKOKPACOUHBIX MaTepuasoB. [lacmopt 6€30MacHOCTH TaKOKPACOUHBIX
MaTepUaoB.

Pazoen 7. Cmanoapmur cucmemsot oowgux mexrnuueckux yciosuii (OTY).

OreHka KayecTBa JIJAKOKPACOUHBIX MAaTEPUAIIOB M MOKPHITHIA Ha UX ocHOBE. [Ipobiiembl
rapMOHHU3ALUU POCCUMCKUX U MEXTyHAPOJHBIX CTaHAAPTOB.

4. O0beM y4eOHOM JUCIHIJIMHBI

Bcero CemecTpsl
. 1 2 3
Bunb! yaeOHOi paboOThI 3K Alilaﬂ. 3B Axan. 3E Axap,. 3K Akap.
q q q

OO0mas Tpy10eMKOCTh IMCUMILIUHBI MO

8 288 5 180 1 36 2 72
Y4eOHOMY IJIAHY

KonrakTHasi pa6ora — aynuropusblie 3ausstusi: | 425 | 153 [ 189 | 68 [095| 34 1,41 51
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IIpooonicenue mabauyvi

Jlextnu (JIek) 09| 34 |056| 17 | 0,22 8 0,25 9
[Tpaktnueckue 3aastus (I13) 222 93 [133| 51 |0,73| 26 0,44 16
JlabopaTtopusie paboTs (J1ab) 0,72 | 26 — — 0,72 26
CamocrositeabHas pa6ora (CP): 3,71 |133,8| 3,1 |1116|0,04 | 1,6 0,57 | 20,6

KonraktHas camoctosiTenpHasi pabota — | — — | — | — — — —

CamocTosATenbHOE U3yYEeHUE pa3/iesioB
ACIUHIITAHbL 3,71 (1338 3,1 [1116|0,04| 16 | 0,57 | 20,6

3auem c oueHKoll. 0,033} 1,2 (0,012 04 |0,011f 04 |0,0112| 04

KonraktHast paboTta — mpoMexyTouHast 0,033 1.2 |0,011| 04 |0011] 04 |0011| 04

aTTecranus
3auer 3auver 3auer
Buj xoHTpoIs: . . .
C OLIEHKO# | C OLIEHKO#l | ¢ OLleHKOil
Bcero CemecTpsnl
. 1 2 3
Buast yueOHoO#M pabOThI Actp.
3E a 3E A(;Tp. 3E AcilTp. 3E Achp.

Oo0masi Tpy10eMKOCTb JUCHUILIMHBI 110 8 216 5 135 1 7 5 54
Y4eOHOMY IIaHYy

KonrakTHasi pabora — ayquropusblie 3ausatusi: | 4,25 (114,751 189 | 51 [ 095 | 25,5 | 141 | 38,25

Jlexmu (JIek) 0,95 (2565|056 | 12 | 0,22 6 0,25 | 6,75
[Tpaktrueckue 3ansatus (113) 2,22 159941133 39 |0,73] 195 | 0,44 | 195
Jlaboparopubie padoTs (JIad) 0,72 | 12 — — | — — 10,72 12

CamocrositesbHas padora (CP): 3,71 |100,35| 3,1 | 83,7 | 0,04 | 1,2 0,57 | 15,45

KoHTakTHasg caMocTosTelIbLHas pa60Ta — — — — — — — —

CaMOCTOSITeIbHOE U3YUYCHUE Pa3JIeIIOB 371 110035/ 31 | 837 |004| 1.2 | 057 | 1545
JMCIUTUTAHBI

3auem c oyenkoii. 0,033| 0,3 (0,011 0,3 (0,011 0,3 |0,011| 0,3

KonTakTHas paboTa — mpoMeKyToUHas 0,033 03 |0,011] 03 |0011| 03 |0011| 03

aTTeCcTanusa

3auer 3auer 3auer

Bua xonurpous: . o o
C OLIGEHKO# | C OLeHKOMH C OLIEHKOM

AHHOTAIUS padoyell MPorpaMMbl THUCHHIJIHHBI
«DYyHKIHOHAIbHBIE IOKPBITHS €O ceuaIbHbIMU cBolicTBaMu» (B1.B.J1B.02.04.04)

1. eab AMCUMILIMHBI — TIOBBICUTh YPOBEHBb MOJATOTOBKU OYJYIIMX HAyYHBIX, TEXHOJIOTUYECKUX U
Mearorn4eckux KaJpoB B HOBBIX 001acCTAX HAYKH O (YHKIIMOHATbHBIX MTOKPBITUSX.

2. B pe3yabraTe H3yYeHHsl AUCHMILIMHBI O0yYalolUMiics MO NporpaMMe MAarucTpaTyphbl
HOJIZKEH

Obnadams cnepyrommmu npodeccuonanbubMu (I1K) komnereHusmu:

- CIIOCOOHOCTBIO OPTaHU30BBIBATh CAMOCTOSATENIBHYIO U KOJIJIEKTUBHYIO HAyYHO-HCCIEI0BATENbCKYIO
paboty, pa3pabaTbiBaTh IUIAaHBI MU IPOTPAMMbl MPOBEAECHUS HAYYHBIX HCCIEIOBAaHUN M TEXHUUYECKUX
pa3paboTok, pa3pabaTeiBaTh 3aaanus 1 ucnoiaautenei (ITK-1);

- TOTOBHOCTBIO K TIOMCKY, 00pa0OoTKe, aHalu3y M CHUCTEMaTH3allMd HayYHO-TEeXHHUYECKOU
uH(OpMAIIMH 110 TeMEe HCCIIE0BaHUs, BHIOOPY METOIUK | CpeicTB pemenus 3anaun (ITK-2);

- TOTOBHOCTBIO K PpEHICHUIO MPO(EeCCHOHAIBHBIX MPOU3BOJICTBEHHBIX 3a1ad - KOHTPOIIO
TEXHOJIOTUYECKOr0 Ipolecca, pa3paboTKe HOPM BBIPAOOTKH, TEXHOJOTHYECKUX HOPMATHBOB HAa PACXOA
MaTepHajoB, 3aroTOBOK, TOIJIMBA M 3JEKTPOIHEPTHMH, K BBHIOOPY OOOpPYIOBAaHHS U TEXHOJOTHUYECKOU
ocuactku (ITK-4);

- TOTOBHOCTBIO K COBEPIICHCTBOBAHHMIO TEXHOJIOIMYECKOI0O MpoIecca - pa3padoTKe MEPONPUATHIl TIO
KOMILJIEKCHOMY HCIOJIb30BAHUIO CBIPbs, IO 3aMEHE AC(PULUTHBIX MaTEpUAIOB U HU3BICKAHUIO CIIOCOOOB

84



YTHJIM3AIMA OTXOJIOB TPOU3BOJCTBA, K HCCICIOBAHHWIO MPUYUH Opaka B TMPOHM3BOJACTBE M pa3pabOTKe
IPEUTOKEHHH 0 ero npeaynpexacHuo u yerpaneruro (ITK-5);

3namo:

- IPUHIUIBI KOHIENIMH (YHKIHOHAIBHBIX JIEKTPOAKTUBHBIX MAaTEPUAIIOB;

- OCHOBHBIE KJIaCChl )YHKITMOHATBHBIX 3JIEKTPOAKTUBHBIX MAaTEPHAJIOB;

- oOmmue cBoiicTBa (DYHKIMOHANBHBIX JJEKTPOAKTUBHBIX MATepUAIOB M  CHeHUPHUUYECKHE
0COOEHHOCTH PA3IMYHBIX KJIACCOB IMOJIUMEPHBIX U HEOPraHUYECKUX MAaTEPUAJIOB 3TOTO TUIIA;

- METOJbl CHHTE3a PA3IMYHBIX KIJIACCOB AJIEKTPOAKTUBHBIX TMOJMMEPHBIX MU HEOPraHUYECKUX
MaTepuasoB U MPOLEAYPhl CO3AaHUS IJICHOYHBIX MOKPHITUNA U3 3TUX MaTEPUaJIOB;

- COBpPEMEHHBIC METOJIbI IKCHEPUMEHTAIBHON XapaKTEePHU3aIluU JJIEKTPOAKTHBHBIX MOJIMMEPHBIX H
HEOPraHMYECKUX MAaTEepPHAaJIOB, UX IPEUMYIIECTBA U HEAOCTATKY;

- MPUMEHEHHUS SJICKTPOAKTUBHBIX MOJIMMEPHBIX U HEOPTAHUUECKUX MATCPUAIOB.

Ymemn:

- TIPEJCKa3bIBaTh OCHOBHBIC XaPAKTEPHUCTUKH JJICKTPOAKTHBHBIX TOJUMEPHBIX W HEOPTaHUYCCKHX
MaTepuasos;

- paspabaThiBaTh CIOCOOBI CHMHTE3a HOBBIX JJIEKTPOAKTHUBHBIX MOJMMEPHBIX U HEOPTaHUYECKUX
MaTepuaoB U MOKPHITUI HA UX OCHOBE;

- BBICTYNATh C JOKJIAJaMd TIO0 Pa3IMYHBIM acTeKTaM (yHKIIMOHUPOBAHHS SJICKTPOAKTUBHBIX
MOJIMMEPHBIX U HEOPTAHUYECKUX MATEPHAIIOB.

Braoemy:

- 3HAHUSMU O MPHUHIUNAX GYHKIIMOHUPOBAHUS JEKTPOAKTUBHBIX MOJTMMEPHBIX U HEOPTaHUYECKUX
MaTepHaJioB;

- 3HAaHUSAMH 00 OCHOBHBIX KJlaccaX (DyHKIIMOHAIBHBIX JIEKTPOAKTUBHBIX MaTepUATIOB;

- 3HaHWAMH 00 OOmMX CBOWCTBAaX (YHKIMOHAIBHBIX JJCKTPOAKTUBHBIX MATEPUAIIOB U O
crenupuIecKuX OCOOCHHOCTSX Pa3NUYHBIX KJIACCOB MOJMMEPHBIX U HEOPTaHUYECKUX MATEepPHAIOB ATOTO
THUTIA,;

- 3HaHMSIMH METOJOB CHHTE3a pa3lUYHBIX KIACCOB JJIEKTPOAKTUBHBIX TMOIUMEPHBIX U
HEOPTraHWYECKUX MAaTEPUAJIOB U MOKPHITHI Ha UX OCHOBE;

- 3HAHUSIMU METOJIOB DKCHEPUMEHTAIbHON XapaKTepH3aluu JIIEKTPOAKTHBHBIX MOJMMEPHBIX H
HEOPTaHWYECKUX MaTEPHAJIOB;

- 3HAHUSIMH O TIPUMEHEHUSX JIEKTPOAKTUBHBIX MOJMMEPHBIX U HEOPTAaHMUECKUX MATEPHAIIOB.

3. KpaTkoe coaep:kaHue TUCHUTIIUH

Benenne. ®yHKIIMOHAIBHBIE MOKPHITUS C DIEKTPOAKTUBHBIMU CBOMCTBAMH.

Paznen 1. Penokc-nonumepsl: 001ye NPUHIUIBL, CTPYKTYpa U COCTaB; PUMEPHI MOJOOHBIX CUCTEM;
CUHTE3; OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA; BBEJACHUE MOHATUN "cTeneHb okucienus", "3apsan'",
"emkocTh" W "TOK 3apsma/paspsaa’ (B 3aBUCMMOCTH OT TOTEHIIMAJIa JJIEKTPOJA) M IKCIEPUMEHTAIBHOE
HAXO0XJICHWE OSTUX XapaKTEePUCTUK M IUICHOK OJJIEKTPOAKTUBHBIX MAaTEpPHAOB Ha MPUMEPE peroKC-
MOJIMMEPOB; MPUHIUI AJIEKTPOHEUTPAIBHOCTH; POJIb MOHHOTO oOMEHa ¢ BHEUIHeH cpenoil (pacTBopoMm);
CMEIIaHHasl AJEKTPOHHO-UOHHASI TPOBOJUMOCTD; CKAYKOBBIH MEXaHHM3M IMPOBOJUMOCTH; KaTaTUTHUYECKUE
CBOJIICTBA.

Pazmen 2. OOmme cBOWCTBA DJIEKTPOAKTHUBHBIX MATEPUANIOB:  OMpEACNieHHE  CBOWCTBA
AJIEKTPOAKTUBHOCTH; CTETICHb OKHWCJICHHS, 3apsll, €MKOCTh M TOK 3apsjaa/pa3psia B 3aBUCUMOCTH OT
MOTEHIIMaNda »JJEKTPOJa; pABHOBECHBIC CBOWCTBA, IWHEHHAs M UUKIWYECKas BOJIbTAMIIEPOMETPHS,
Mex(pa3Hble CKAYKU TMOTCHIMAIa U XPOHOAMIIEPOMETPHS; AJICKTPOHHAS IMPOBOIMMOCTH; SJIEKTPOHHBIN
0OMEH TUIEHKH C AJIEKTPOJOM; MPUHIUM SICKTPOHEHUTPATHHOCTH; MPUHIIUIT MOCTOSHCTBA MOJHOTO TOKa B
IETW; MOHHAS TTPOBOIMMOCTh; HOHHBIN OOMEH TIJICHKU C PACTBOPOM JJICKTPOJIUTA.

Paznen 3. ConpsbkeHHBIE TTOTUMEPHI: OINPEICTICHIE CUCTEMBI COMPSHKEHHBIX CBSI3€H; THOPUIN3AIIIU
aTOMOB YTJIepO/ia; CUTMa- U MU-3JIEKTPOHHBIE CBSI3U; KECTKOCTh U IIAHAPHOCTh MOJIEKYJT; apOMaTHYHOCTh U
reTepoapoOMaTUYHOCTh, MArMYECKUE YMCIIa MU-IJIEKTPOHOB; MPUMEPBI CHUCTEM C JIEOKATU30BAHHBIMH -
CBA3SIMM W C UEpeayIOUMMH OJWHApPHBIMU U JIBOWHBIMHU CBSI3SIMH; OCHOBHOE, BO30YXXIEHHOE H
MOHHM30BAHHOE COCTOSIHUS;, KaTUOH- M aHUOH-PAIUKAIIbI; TUKATUOHBI; CONMPSHKEHHBIE MOHOMEPHI, JUMEPHI,
OJIMTOMEpPHI U TIOJUMEPHI: 3JIEKTPOHHBIE CBOWCTBA B HE3APSIKEHHOM U 3apsHKEHHOM COCTOSTHUH; CTETEHb
OKUCJICHUS, 3aps]l, EMKOCTh U TOK 3apsiia/pa3psjia B 3aBUCUMOCTH OT MOTCHIIMAJIA JIEKTPOA; IEKTPOHHAS
MPOBOAUMOCTD; (3JIEKTPOHHO-)IIPOBOSIINE TOJIMMEPHI; SJEKTPOHHBIM MEPEHOC MEXAY JJIEKTPOAOM U
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IUICHKOM; 3JIEKTPOHEUTPAIHLHOCTh M MOHHBIH OOMEH MEX/y IUIEHKOH M pacTBOPOM; HOHHAsI IPOBOJMMOCTb;
CMelIaHHasl IPOBOJIMMOCTD; YMCIA IIEPEHOCA; ONTUYECKHE CBOMCTBA B 3aBUCHUMOCTHU OT CTEIIEHU OKUCIICHHUS.

Pasznen 4. [lonunuppon u ero Npou3BOAHbIE: FETEPOAPOMATUYHOCTD; PACIPEACIICHNUE 3IEKTPOHHOM
IJIOTHOCTU B HEUTPAJIBHOM M 3apSKEHHOM COCTOSHMSX; MPOLECC OKUCICHUS NMUPpOJa: KaTHOH-PaJHKall,
TUMEpH3alysi, JCMPOTOHUPOBAaHHWE, OJMIrOMepu3anus, oOpa3oBaHuMe TBepHoll  (aspl;  mporecc
JNEKTPONOIUMEPU3AlIMM - BIMSHHE peXHMa M ero mnapamerpoB; 3(G(dEKTbl 3aMecTUTeNel; peloKc-
AKTUBHOCTb IIOJIMIIMPPOJIA; HEUTPAIBHOE U 3apsDKECHHOE COCTOSHUS; MHOTOKPAaTHOE LIMKJIMPOBAHHE
NOTEHIMANa M MEPEOKHUCICHUE, H3MEHEHHE CTPYKTYpbl CONPSIKEHHBIX CBS3€H; JIOKAJIM30BaHHBIE U
JIeJIOKAIIM30BaHHbBIE  3JIEKTPOHHBIE  COCTOSIHUS, JJIMHA  JCJIOKAIN3alUu; J3JIEKTPOHHBIE  CHEKTPHI;
KoJieOaTebHbIe CBOMCTBA; 3JIEKTPONPOBOAHOCTD; HOHHAS MPOBOJANMOCTD; JIEKTPOHHBIA U MOHHBIA OOMEH
Ha MeX(a3HBIX TPaHUIIAX; HIEKTPOXUMUYECKIE PEaKIIMU Ha ITOBEPXHOCTH MMOJIUMEPHOM MIICHKH.

Paznen 5. TlonmutHodeH M ero MpoU3BOAHBIE: TETEPOAPOMATHYHOCTD; PACHPEICICHHE dICKTPOHHOM
IUIOTHOCTU B HEUTPaIbHOM U 3apsSHKEHHOM COCTOSTHUSIX; MPOLIECC OKHUCIIEHUs THO(eHa: KaTHOH-paguKal,
qUMepu3alusi, JeIpOTOHHPOBAHME,  OJIMTOMEpH3alus, o0pa3oBaHHWE TBEpHOM  (a3pl;  mpouecc
ANEKTPONOIUMEPU3AIINH - BIUSHUE PEXHMa U €ro mapamerpon; 3QheKThl 3aMecTuTeNell; noanoutuodes,
nomuankmwitnopensl U [IEJIOT; peruoperyisipHOCTh;, PEAOKC-aKTHBHOCTh CEMEWCTBA MOJUTHO(PCHOB;
HEUTpaJIbHOE M 3apSHKEHHOE COCTOSIHUS; MHOTOKPAaTHOE LMKIMPOBAHME MOTEHLMAA U NEPEOKHCIICHUE;
WU3MEHEHUE CTPYKTYpbI COIPSIKEHHBIX CBS3€M; JIOKQIM30BAHHBIE M JCIOKAIM30BAHHBIE JJIEKTPOHHBIE
COCTOSIHMS,  JUIMHA  JEJIOKAJIA3alUu; AJIEKTPOHHBIE  CHEKTPHI; KojeOaTeIbHbIE  CBOWCTBA;
AIIEKTPOIPOBOTHOCTh; HOHHASI POBOJAUMOCTD; AJIEKTPOHHBIN ¥ MOHHBIM OOMEH Ha MeX(a3HbIX TPAHUIAX;
3JIEKTPOXUMHYECKHUE PEAKIIMU HA TOBEPXHOCTH MOJMMEPHOU IJICHKHU.

Paznen 6. Kommo3uTHbIE 3JIEKTPOAKTUBHBIE MAaTEPUANIBI THITA TIOJMMEP/METAIIT: CUCTEMBI Ha OCHOBE
Metasa (0T aromMa 0  MacCMBHOro  oOpasma:  KiacTtep, HAaHOYACTUIA, MHUKPOYACTHIIA,
Kkpuctaymiorpaduueckue 3QpQPeKThl); cnenupuIecKiue CBONCTBA HAHOYACTHUIl METAJUIOB, d3PPEKTHl  IIOMAIH
MOBEPXHOCTH U TOBEPXHOCTHON SHEPIUH; HEYCTOMUMBOCTh HAHOYACTUI[ METAJUIOB M HMX CTAOMIIM3aIMs;
MOJIyYeHHUE CTaOUITN3UPOBAHHBIX KOJIJIOWTHBIX pacTBOpOB HAaHOYACTHII; HaHOKOMITO3HTHI
HOJMMEp/HaHOYACTHIIBI MeTaljIa: MOJIMMEPU3aLius U3 PacTBOpa C HAHOYACTULIAMH, BKJIFOUEHUE KOJUTOUTHBIX
HAaHOYACTHI] B IUIEHKY INPH UUKIAPOBAHWHM IOTEHIMANIa, BOCCTAHOBJICHHWE HMOHOB METaula BHYTPH
HOJMMEPHOH TJICHKH, OTHOBPEMEHHBIN CHHTE3 MOJIMMEepa U HAHOYACTHULL; KOMITO3UT MOJUITUPPOIT/ T uid:
CUHTE3, XapaKTepU3aLlKsl, KATAJIMNTHYECKUE CBOMCTBA.

Paznen 7. bepnunckas na3yps (BJI) 1 koMIoO3UTHI Ha ee OCHOBE: pelOKC-peaklii HOHOB Xele3a U
rekcannanodeppara; HMOHOOOMEHHBIH U JJIEKTPOXMMHUUYECKHH crocoObl momyuenus bJI; pemokc- u
ONTUYECKHE CBOMCTBA; KaTaIUTUYECKHE CBOICTBA: MEpPOKCHIA BOJOPOJA, HEYCTOHUMBOCTh IUIEHKU; OU- U
MHOTOCJIOMHbIE TOKpbITHS  BJI-monumep; XUMHUYECKUH U DJIEKTPOXUMHUYECKUI crmocoObl CHHTE3a
KOMITO3UTHBIX IUIeHOK bJI/monmumnuppost; kaTaquTHyeckue U SJIEKTPOXPOMHBIE CBOMCTBA KOMITO3UTHBIX
IIJIEHOK.

Paznen 8. Marepuaisl ¢ HHTepKaIsIMeld HOHOB B TBEP/IbIe MAaTPULIbI: HOHBI IUTHUS BHYTpHU Tpadura,
CTPYKTYpa, CTEIIEHb JONUPOBAHUs, HOHHAS MPOBOJAMMOCTD, IPHUHIMI IEKTPOHEUTPAIBHOCTH, CMEIIAHHAS
IPOBOJUMOCTb, JJIEKTPOHHBIA M HMOHHBIH OOMEH Ha TpaHMLAX; JUTHH-UOHHBIA SJIEKTPOJ Ha OCHOBE
rpadura: pacTBOp 3JEKTPOIMUTA, MOJIMMEPHBIA 3JEKTPOIUT, TOKOMOJBOA, CBS3YIOLIEE BEIIECTBO; JIUTHII-
WOHHBIE MaTepHUalIbl HAa OCHOBE COCIAMHEHUN IEPEXOAHBIX METAJIOB: OKCHIBI, COJIU, CTPYKTYpBI,
3JEKTPONPOBOAHOCT U MeX(a3HbIN MEPEHOC 3apsI0B, TUMUTHPYIOMIMHA Tporecc. 3PeKT pazMepa YacTHUIl
AaKTUBHOT'O KOMIIOHEHTa, OJJIEKTPOHHO- W HOHHONPOBOJSIIME J00aBKM; Cemaparop: Ha3HauyeHUeE,
3JEKTPONPOBOIHOCTh, MEMOpPAHHBIE CBOMCTBA; JUTHI-HOHHBIE UCTOYHUKH TOKA: KOHCTPYKIIUS,, OCHOBHBIE
KOMIIOHEHTHI, DJ]C 1 HanpsbKeHue Npu NPOXOXKAECHUN TOKA, MOIIHOCTb, UICTOUHUK SHEPTUU.

4. O0beM y4eOHOH JUCHHIINHBI

. B 3ayeTHBIX B akanem.
Bunst yueOHoI paboThI

eIMHULIAX qacax
O0masi TpyA0eMKOCTb JMCHMILIMHBI 10 Y4eOHOMY IJIAHY 2 72
KonTakTHas padoTa — ayIMTOPHBbIE 3aAHATHS: 1,42 o1
Jlexmn (Jlek) 0,47 17
[Tpaktuueckue 3anstus (I13) 0,95 34
CamocrositesibHas padora (CP): 0,57 20,6
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KoHTakTHas camocTosiTesbHas paboTa — —
CaMoCTOATEIbHOE N3YUEHHE PA3EJIOB AUCLUIIINHBI 0,57 20,6
3auem c ouenkoii. 0,011 0,4
KonTakTHas paboTa — MpOMEKYTOYHASL aTTECTAIHS 0,011 0,4
3auer
Bun kontpoJs: .
C OLICHKOM
N B 3aueTHbIX B acTponom.
Bunast yueOHOI paboThI
eIMHUIIAX qacax
O01as TPYA10eMKOCTh JUCHUILIHHBI 110 Y4e0HOMY TUIAHY 2 54
KonTakTHasi padoTa — ay1MTOPHbIE 3aAHATHS: 1,42 38,25
Jlexumnm (Jlek) 0,47 12,75
[Tpaktuyeckue 3anstus (I13) 0,95 25,5
CamocrositesibHas padora (CP): 0,57 15,45
KoHTakTHas camocTosiTesbHas paboTa — —
CaMoCTOATEIbHOE N3YUEHHE PA3/IeJIOB AUCLIUIIINHBI 0,57 15,45
3auem c oueHKoi. 0,011 0,3
KonTakTHas paboTa — MpOMEKYyTOUHAS ATTECTAIHS 0,011 0,3
3aver
Buja koHTpOJIS: o
C OLIEHKOM

AHHOTAIUA padoyeil MPOrpaMMbl THCUUIIIMHBI
«ludposoii nu3aiin uznennii 3 noJumepos u komno3utos» (b1.B.1B.03.01)

1. Heap AucHUMIIMHBI — GOPMUPOBAHHE Y 00yYarOIMXCs KOMITJIEKCa 3HAaHUH MO TEOPETHUECKUM U
IIPAKTUYECKMM OCHOBAM KOMIIBIOTEPHOTO NPOEKTUPOBAHUS W3JEIMM M3 IOJUMEPOB U IOJUMEPHBIX
KOMITIO3UTOB.

2. B pe3yabraTe HM3y4eHHsl AUCHMILIMHBI OO0ydalluiics IO MNporpaMMe MAarucTpaTyphbl
JAOJIKEH:

Obnaoame  cnegyroumMu  obuenpodeccuonansubiMu - (OIIK) u  mpodeccnonansusiMu  (I1K)
KOMIETEHIUSMHU:

- TOTOBHOCTBIO K HCIIOJIb30BAaHUIO METOJOB MaTEMATHUYECKOTO MOJEIMPOBAaHUS MaTEpUAJIOB U
TE€XHOJOTMYECKHUX MPOLECCOB, K TEOPETUYECKOMY aHAJIU3Y U SKCIIEPUMEHTAIbHON MTPOBEPKE TEOPETUUECKUX
runores3 (OITK-4);

- TOTOBHOCTHIO K pEHICHHIO MPO(ECCHOHAIBHBIX MPOU3BOACTBEHHBIX 3a4ady - KOHTPOJIIO
TEXHOJIOTHYECKOT0 Ipolecca, pa3paboTke HOPM BbIPAOOTKH, TEXHOJOTHYECKUX HOPMATHBOB Ha PACXOJ]
MaTepuasoB, 3aroTOBOK, TOIUIMBA M JJIEKTPOdHEPTHHU, K BBHIOOPY OOOpYNOBaHUS U TEXHOJOTHYECKOU
ocHactku (I1K-4);

- TOTOBHOCTBIO K COBEPILIEHCTBOBAHHUIO TEXHOJIOIMUYECKOI'0 Mpoliecca - pa3paboTke MEpONpUsATUH MO
KOMILJIEKCHOMY HCIOJIBb30BAHUIO CBIPbs, MO 3aMeHE AC(PUIUTHBIX MaTepHaiOB M HM3BICKAaHUIO CIIOCOOOB
YTUJIN3AllUA OTXOJOB MPOU3BOJCTBA, K HCCIECJOBAHMIO MPUUYMH Opaka B IMPOU3BOJCTBE M pPa3pabOTKe
NpeIoKEHUH 10 ero npeaynpexaeHuio u ycrpanenuro (I1K-5);

- CIIOCOOHOCTBIO K OIEHKE AKOHOMHUYECKON A((PEKTUBHOCTH TEXHOJIOTHYECKUX IMPOIIECCOB, OIEHKE
MHHOBAIIMOHHO-TEXHOJIOTHYECKUX PHCKOB ITPH BHEAPEHUH HOBBIX TexHoiorui (I1K-6);

- CIIOCOOHOCTHIO OLEHUBATh 3(PPEKTUBHOCTH HOBBIX TEXHOJIOTUHA U BHEAPATH UX B MPOU3BOJICTBO
(IIK-7).

3namo:

- OCHOBBI IPOEKTUPOBAHUS 0A30BBIX MPOLIECCOB MPOU3BOJICTBA U3IEIHUN U3 TIOJIUMEPHBIX
KOMIIO3UTOB;

- YKOJIOTHYECKUE OCOOCHHOCTH MPOCKTHUPOBAHUS COBPEMEHHBIX MPOU3BO/ICTB MOJIUMEPHBIX
KOMIIO3UTOB;

Ymemn:
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- oOecrieyuBaTh ONTUMHU3ALUIO TPUHIMAEMBIX KOHCTPYKTOPCKO-TEXHOJIOTMUECKUX BapUAHTOB
TUIOBBIX U3AEIUH U3 NOJMMEPHBIX KOMIIO3UTOB;

- HCTOJIB30BATh MPUKJIAIHBIE TIPOTPAMMBI ISl PELICHUS TPOPEeCCHOHATBHBIX 331a4;

Braoemy:

- HaBBIKAMHU TIOMCKA, aHAIW3a M WHTEPHpPETAllMd HAYYHBIX 3HAHWNA B 0OJACTH KOHCTPYKTOPCKO-
TEXHOJIOTUYECKOT0 MPOEKTUPOBAHMS U LIU(POPBOIo An3aiHa U3AEIUH U3 OJIMMEPHBIX KOMIIO3UTOB;

- OCHOBaMHM IPOCKTHPOBAHUS COBPEMEHHBIX TEXHOJOTHUECKUX MPOIECCOB MPOM3BOJCTBA M3ICIUI
U3 NOJIMMEPHBIX KOMIIO3UTOB.

3. Kpatkoe cojep:kanue ¥ CHUIIAHBI

Paszoen 1. Pyunoe npoexmuposanue. Ompabomrka KOHCMPYKYUU U MEXHOAO2UU 6 ONbIMHOM
npouseoocmae.

Beenenne. 3amaum u coxpepkanue Kypca «LludppoBodi au3aiiH HM3AENM U3 TOIMMEPOB H
KOMIIO3UTOB.

1.1. TlpencraBienue W3AENUs B BHJAC KOMIUIEKTA YEPTEkKEH, TaOMUI, CIOEB M Crenu(UKALUH.
OTpaboTKa KOHCTPYKLMHM MU TEXHOJOIMHM B OIBITHOM Ipou3BojacTBe. [IpoekTupoBaHHe ¢ NPUMEHEHUEM
yHuBepcaiabHblXx CAD cucrem.

1.2. OnpeneneHue U 3aJaHue Ha 4epPTEXKe IPAHULl 30H apMUPOBAHUSA; B3aUMHAs YBSI3Ka HJIEMEHTOB
KOHCTPYKIIMU B TIPOCTPAHCTBE; MOJATOTOBKA JaHHBIX IS pacyéra Ha MPOYHOCTH; Nepeaada B MPOU3BOACTBO
OINKCAHMsI OCHACTKHU CJIOKHOU (hOPMBI; O3ULIMOHUPOBAHHE BKIIAbIIIEH BHYTPU AECTANH.

Pasoen 2. Ilpoexkmuposanue ¢ npumenenuem cneyuanuzuposanuvix CAD cucmem.

2.1. dopmHupoBaHHME CIIOEBOW CTPYKTYpBl; T'€HEpauus TBEpJOro Tejia Ui MpPEJCTaBICHHUS B
AJIEKTPOHHOM MAaKeT€ M BBITyCKa YEPTEKHOW [TOKYMEHTAIMW; YPABHOBEIIMBAHHE CIIOCBOM CTPYKTYPHI
OTHOCHUTEJIBHO HEUTPAJIBHOI'O CJI0S; aHAJIN3 CJIOEB Ha KOPPEKTHOCTh 00JIeraHusl OCHACTKH U (hOPMHUpPOBaHUE
MOJPE30B; pa3jejeHue CJIOS Ha JICHTHl B MPOOJIEMHBIX JJIS BBIKJIAJAKH MECTaX; COTOBBIX 3aIlOJHUTENCH;
reHepalus pa3BepTOK CJIOEB; MAaCCOBO-MHEPLMOHHBIN aHaTN3 KOHCTPYKIMHU; JABYCTOPOHHSSI MHTErpalus
IporpaMMaMi KOHEYHO-3JIEMEHTHOI'O aHaIN3a; TeHepalys 4YepTekel ¢ BO3MOKHOCTBIO MOJIyYEeHUS CEUEHUH
Y BUJIOB CO CJIOEBOU CTPYKTYPOH..

2.2. Wcnonp30BaHWE MAaTEMaTUYECKUX MOJENEH, pean3yIoluX BO3MOXXKHOCTh CIPOrHO3HPOBAThH
oOpazoBanue JedekToB ¢GopMoBaHUS (IIOPUCTOCTh, YTOJIIEHHUS, HeA0POPMOBKA, KOpOOIEeHue).
OOpa3zoBaHne BO3MOXHBIX YYacTKOB HENPONMMTKH: 30HBI, TJ€ OKa3ajcs 3alepT BO3IyX WU JaBJICHHE
0Ka3aJI0Ch HEJIOCTATOYHBIM JUIs Mporecca ¢popmoBanus. HeoOxoanMelil 00beM CBA3YIOIIETO A Mpoliecca
¢dbopMoBaHUs, BETMUMHA €T0 OTeph. Bpems 3amonnenus u orBepxaeHust. CKOPOCTh U HarpaBieHue GppoHTa
3anonHeHus. [I1oTHOCTE MaTepHana npu MOEIMPOBAHUY TPoOLIecca BaKyyMHOM HH(DY3UH.

4. O0beM y4eOHOH JUCHHILINHBI

o B 3aueTHBIX B akanem.
Bunast yueOHoM paboThl

CIMHATIAX Jacax
O01asi TPYA0EMKOCTh JUCIHUIIMHBI 110 Y4eOHOMY IUIAHY 3 108
KonTakTHas padoTa — ayIMTOPHBIE 3aHATHS 1,42 51
Jlextuu (JIek) 0,25 9
[Tpaktuueckue 3ansatus (I113) 0,72 26
JlaboparopHubie paboTs (J1ad) 0,45 16
CamocrositesbHas padora (CP): 1,57 56,2
KonTakTHas camocTosiTellbHas paboTa — —
BerImnoHEeHHE KYPCOBOM PabOTHI 0,45 16
CamocTosITeTbHOE U3YUEHHE Pa3iesIOB JUCIUILINHBI 1,12 40,2
3awguma Kypcosozo npoekma 0,011 0,4
3auem c oyenkoi: 0,011 0,4
KoHTakTHas paboTa — MPOMEKYTOUHASI ATTECTAIIHS 0,022 0,8

Bu KoHTpOISI: 3ammuTa KypcoBoro lI]iOGKTﬁ;
3ader ¢ OLEHKOM
. B 3ayeTHBIX B actponom.
Buapr yaeGHO# pabOThI
eIMHUIIAX Jacax
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O01asi TPYA0EMKOCTh JUCIUIIMHBI 110 Y4eOHOMY IJIAHY 3 81
KonTakTHas padora — ayIMTOPHBbIE 3aHATHS 1,42 38,25
Jlexumnm (Jlek) 0,25 6,75
[Tpaktuueckue 3ansatus (I113) 0,72 19,5
Jlaboparopubie paboTs (JIab) 0,45 12
CamocrositesibHas padora (CP): 1,57 42,45
KoHTakTHas camocrosiTenbHas paboTa — —
BrinonnHeHNE KypcoBOW pabOThI 0,45 11,88
CamocTosITeIbHOE U3YUCHHUE Pa3/IesIOB JUCIUTUIMHBI 1,12 30,57
3awuma Kypcosozo npoekma 0,011 0,3
3auem c oyenkou: 0,011 0,3
KonTakTHas paboTa — MpOMEKYTOUHAS ATTECTAIHS 0,022 0,6
Bua konTposI: 3ammuTa KypcoBoro NpoeKTa;
3a4er c oueHkoi

AHHOTANUA padoyeil MPOrpaMMbl TUCUUIIIMHBI
«lndpoBoe npenckasaresibHOE MOIETNPOBAHNE CBOHCTB MOJMMepOB 1 Kommno3uToB» (51.B.1B.03.02)

1. Heapb qnucuumianHbl — GOpMUpPOBAaHUE Y 00YYAIONINXCS KOMILIEKCA 3HAHUHN 1O TEOPETUUYECKUM U
NPaKTUYECKUM OCHOBaM IPEJICKA3aTEIbHOTO MOJICITUPOBAHMS ISl TPOTHO3UPOBAHMSI TIOBEJICHUS M3/ICIHN B
HOBBIX YCJOBMSIX, a Takxke (opMHpoBaHHE Yy OOy4arolUIMXcs KOMILJIEKCAa 3HAHUN MO HUCHOJIb30BAHUIO
00X 00BEMOB TAHHBIX U YUCICHHBIX MOJETICH.

2. B pe3yabraTre u3ydYeHHsl AUCHMILUIMHBI 00y4yalolMiicsi MO MNporpaMmMe MAarucTpaTypbl
JOJIZKEH

Obnaoame  cnegyroummu  obuenpodeccuonansubiMu  (OIIK) u  mpodeccnonansusiMu  (I1K)
KOMITETEHITHSIMU:

- TOTOBHOCTBIO K HCIIOJIb30BAaHUIO METOJIOB MAaTE€MaTHYECKOrO0 MOJEIMPOBAHUS MaTepHajoB HU
TEXHOJIOTUIECKUX MPOIIECCOB, K TEOPETUIECKOMY aHAIIU3Y M SKCIIEPUMEHTATHLHON MPOBEPKE TEOPETUIECKUX
runore3 (OITK-4);

- TOTOBHOCTBIO K PpEHICHWIO MPO(ECCHOHAIBHBIX MPOM3BOJICTBEHHBIX 3a1ad4 - KOHTPOIIO
TEXHOJIOTUYECKOr0 Ipolecca, pa3paboTKe HOPM BBIPAOOTKH, TEXHOJOTHYECKUX HOPMATHBOB Ha PACXOA
MaTepHajioB, 3aroTOBOK, TOIUIMBA M DJEKTPOIHEPTHH, K BBIOOPY OOOpPYIOBAaHHS W TEXHOJOTHYECKOU
ocHactku (ITK-4);

- TOTOBHOCTBIO K COBEPIICHCTBOBAHHIO TEXHOJIOTMYECKOTO MpoIiecca - pa3padoTKe MEPONPUATHI TIO
KOMIIJIEKCHOMY HCIOJIb30BAHUIO CBIPbs, MO 3aMeHE AC(PUIUTHBIX MaTepHAIOB U HU3BICKAHUIO CIIOCOOOB
YTHJIM3AIMA OTXOJOB TPOW3BOJCTBA, K HCCIIEOBAHUIO TNMPHYUH Opaka B TPOHM3BOJCTBE M pa3pabOTKe
NpeIoKEeHUH N0 ero npeaynpexaeHuo u ycrpanenuto (I1K-5);

- CIIOCOOHOCTBIO K OIEHKE IKOHOMHUYECKON 3(D(PEKTHBHOCTH TEXHOJIOTHYECKHUX IMPOIIECCOB, OIEHKE
MHHOBAIIMOHHO-TEXHOJIOTHYECKUX PHCKOB IPH BHEApEeHHH HOBBIX TexHoiorui (I1K-6);

- CrOCOOHOCTHIO OLIEHUBATH A(PPEKTUBHOCTH HOBBIX TEXHOJIOTHH W BHENPSTH UX B TPOHU3BOJCTBO
(TIK-7).

3namo:

- OCHOBHBIE MOJIEJIH, KOTOPbIE HCIOIB3YIOTCA JJIsl MPOTHO3MPOBAHMUS 3HAUEHUH OTKIMKA (DYyHKIMH
WY TIOBEJICHUST KOHCTPYKIIUHU H3/ICTHsI O3 IPOBEICHHSI TOTTOHUTEIHHBIX TOTHOMACIITAOHBIX
HKCIEPUMEHTOB WJIU YUCIIEHHBIX PACUETOB,;

- MeToJIbl pacuéra MoJIesIel P MOMOIIY TEXHUK alllPOKCUMALINH;

Ymemn:

- 00pabaTbIBaTh JaHHBIE SKCIIEPUMEHTOB U YUCIEHHOTO MOJIEIMPOBAHUSI COBMECTHO;

- UCTIOJIB30BaTh OOJIbIINE HAOOPHI JAHHBIX U YUCIICHHBIE MOJICIIH;

Braoemy:

- HaBBIKAMH TIOWCKA, aHAIM3a U MHTEPIIPETAllMU HAyYHBIX 3HAHUN B 00JIaCTH ITU(PPOBOTO
Mpe/ICKa3aTeIbHOTO MOCIUPOBAHNUS CBOIICTB MaTepUaIOB;

- METOJMKAaMH, TIO3BOJISIOIMMHE MPEICKA3aTh MOBEACHNUE U3ACTIHS B PA3INYHBIX YCIOBHUSX.
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3. KpaTkoe coaep:xkaHue TUCHUTLIUHBI
Pazoen 1. I[locmpoenue u ynpagnenue mooensimu.

BBenenue. 3amaum u conmepxanue kypca «l{uppoBoe npeickazaTeabHOE MOJICIMPOBAHUE CBOMCTB

IMOJIMMCPOB U KOMIIO3UTOB).

1.1. HaGop HWHCTPYMEHTOB JUIsI TIOCTPOCHHUS U YIPABICHUS TPEACKA3ATEIbHBIMA MOJCISIMH.
KoMnoHeHTsI MOieH, KOTOpbIE MOT'YT paboTaTh Kak C JaHHBIMHU, COOPaHHBIMH U3 PACUETHBIX CXEM, TaK U C

JAHHBIMH, UMIIOPTUPOBAHHBIMH U3 (HaIIOB.

1.2. Hcnonp3oBaHWe MoOJENEH Uil TOJYYEHHUs] MPOTHO30B MIIM TMOCIEAYIOIIe HHTErpaluu B

paC4YCTHBIC CXEMBI.

Paznen 2. IIporpammubie iatopmbl AT aHATHM3a JTAHHBIX ¥ ONTHMH3AIUH.
2.1. JlononHsOMME CPeICTBA MPOSKTUPOBAHUS U MH)KEHEPHOTO aHanu3a. ['paduyeckuii maTEpdEiic.
OO0OpaboTka HAa0OpPOB JMaHHBIX pa3HOro pasmepa. OOpabOoTKa OTCYTCTBYIOIIMX JaHHBIX U Pa3phIBOB.
Kontpons Haxg BpemeneM mnoctpoeHus. I[IpoBepka kauecTBa MoJeNel, CpaBHEHHE HX C HCXOJHBIMH

JAHHBIMH U MEXIy COO0Oii.

2.2. OOHOBIIEHHE CYIIECTBYIOLIUX MOJIENe HOBBIMU JIaHHBIMM U OOBbEIUHEHHE MOJENCH.
UccnenoBanue moBeneHUss MHOTOMEPHBIX MOJIETEH W HM3Y4YCHHE 3aBUCHUMOCTEH BXOJHBIX W BBIXOJHBIX

MapaMeTpoB. DKCIOPT MOJICIICH.
4. O0beM y4eOHOH JUCHHIJIMHBI

o B 3aueTHBIX B akanewm.
Bunpl yueOHOI paboOThI
CIIMHUIIAX Jacax
Oo6masi Tpy10eMKOCTh JUCHHUILJIMHBI 0 Y4e0HOMY NMJIAHY 3 108
KonTrakTHasi padoTa — ayAUTOPHbIE 3aHATHSI . 1,42 51
Jlexnuu (JIek) 0,25 9
[TpakTnueckue 3ansatus (113) 0,72 26
JlaboparopHubie paboTs (J1ad) 0,45 16
CamocrositesbHas padora (CP): 1,57 56,2
KoHTakTHas caMmocTosiTenbHas paboTa — —
BrInoHeHHE KYpCOBOM pabOTHI 0,45 16
CaMocTOsITETbHOE U3YUEHHUE Pa3iesiOB JUCIUILINHBI 1,12 40,2
3awguma Kypcosozo npoekma 0,011 0,4
3auem c oueHkoii: 0,011 0,4
KonTakTHas paboTa — MpOMEKYTOUHAS aTTECTAIHS 0,022 0,8

Bua konTpoJs:

3amuTa KypcoBOro npoeKTa;
3a4er ¢ OLEHKOM

Bunel yueOHOi paboThI

B 3aueTHBIX

B actponom.

SIMHATIAX gJacax
O0masi TpyA0eMKOCTb JMCHMILIMHBI 10 Y4eOHOMY IJIAHY 3 81
KonTakTHas padoTa — ayIMTOPHbIE 3AHATHS 1,42 38,25
Jlexumnm (Jlek) 0,25 6,75
[Tpaktuueckue 3ansatus (I113) 0,72 19,5
JlabopaTtopHbie padoTs (J1ab) 0,45 12
CamocrositesbHas padora (CP): 1,57 42,45
KonTakTHas camocTosiTellbHas paboTa — —
BrInonHeHue KypcoBoii paboThsl 0,45 11,88
CaMOCTOSTETLHOE U3YYCHHUE PA3/ICNIOB JUCITUTITMHBI 1,12 30,57
3awguma Kypcosozo npoekma 0,011 0,3
3auem c oyenkoi: 0,011 0,3
KoHTakTHas paboTa — MPOMEKYTOUHASI ATTECTAIIHS 0,022 0,6

Bun konTpoJs:

3ammuTa KypcoBOro npoeKra;
3auer ¢ oeHKOM
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AHHOTanus padoyeil NPOrpaMMbl JUCHHINJIMHBI
«ITpombiienublii nkuHupuHr» (b1.B.J1B.03.03)

1. Heap auCHUNIMHBI — (OPMUPOBAHHWE KOMIUIEKCHOTO IOAXO0Ja K YIMPABICHHUIO IMPOCKTaMU
MOJIEPHHU3AIIMH M PEHOBAIMKM MPOU3BOACTB MEpPEpadOTKH IUIACTMACC M MOJUMEPHBIX KOMITO3UIIMOHHBIX
MaTepUaOB. YYUTHIBAIOMIETO B3aWMOCBSI3M CBOMCTB TOJIMMEpPa C KOHCTPYKIMEH mepepadaThIBAIOIIETO
000pyI0BaHUS U OCHOBAX TEXHOJIOTMYECKOTr0 MPOEKTUPOBAHUS TPOU3BOJICTB IEpepabOTKH M1acTMacc.

2. B pe3yabraTte u3yYeHHsl AUCHUILUIMHBI O0yYalOIIMiicsi MO MporpaMMe MAarucTpaTypbl
JMOJIAKEH:

Obnadams  cnepyrommmu  odmenpodeccuoHanpbHbiMi  (OIIK) u  mpodeccuonanbapivu  (11K)
KOMTICTCHITHSIMHU:

- TOTOBHOCTBIO K HCIIOJIb30BAHUIO METOJO0B MaTeMaTUYECKOTO MOJICIMPOBAHUS MaTepUajoB H
TEXHOJOTHYECKHUX MPOIECCOB, K TEOPETUUECKOMY aHAIHM3y U IKCIIEPUMEHTAILHON MPOBEPKE TCOPETUUECKUX
runote3 (OITK-4);

- TOTOBHOCTHIO K pEHICHHIO MPO(eCcCHOHANBHBIX TMPOW3BOJACTBEHHBIX 33a1a4 - KOHTPOJIO
TEXHOJOTMYECKOTro Mpolecca, pa3paboTke HOPM BBIPAOOTKH, TEXHOJIOTMYECKMX HOPMAaTHUBOB Ha Pacxoj
MaTepUajoB, 3aroTOBOK, TOIUIMBA M JJIEKTPOIHEPTHH, K BBIOOPY 00OpYJOBaHUS M TEXHOJOTHYCCKON
ocuactku (ITK-4);

- TOTOBHOCTBIO K COBEPIIICHCTBOBAHHUIO TEXHOJIOIMYECKOTO MpoIiecca - pa3paboTKke MEpPONPUSTHH 110
KOMIUIEKCHOMY HCIIOJIb30BAaHUIO CBIPhS, MO 3aMeHE Ie(UIUTHBIX MATepUATIOB U H3BICKAHUIO CIOCOOOB
YTHJIM3AIMA OTXOJIOB TPOW3BOJICTBA, K HWCCIICOBAHHIO NMPHUYMH Opaka B MPOU3BOJCTBE MU pa3pabOTKe
HpeIoKEHH 10 ero npeaynpexacHuio u ycrpanenuio (ITK-5);

- CIIOCOOHOCTBIO K OILIEHKE 3KOHOMHUYECKOW 3(D(PEKTUBHOCTH TEXHOJOTHYECKHUX IMPOIIECCOB, OIEHKE
MHHOBAIMOHHO-TEXHOJOTMYECKUX PUCKOB MPH BHEIPEHHH HOBBIX TexHojorui (ITK-6);

- CIIOCOOHOCTHIO OIEHUBATHh 3(PPEKTUBHOCTh HOBBIX TEXHOJOTHH M BHEIPATH WX B IPOU3BOJICTBO
(TIK-7).

3nams:

- TMOHSTHE WHXUHUPUHTA IPUMEHUTENBHO K TMPOU3BOACTBY IO MEepepadboTKU MIacTMace U
MIOJIMMEPHBIX KOMITO3UITMOHHBIX MaTEPHAJIOB;

- OCHOBBI POEKTUPOBAHUS COBPEMEHHBIX MPOIIECCOB MPOU3BOICTBA U3CIUI U3 MOIUMEPOB U
MOJIMMEPHBIX KOMITO3UITUOHHBIX MAaTEPHAJIOB,;

Ymems:

- OIPENENSITh eI MPOEKTa NMpu OaJaHCHPOBAHUH MEXIY 00beMOM paboT, pecypcami,
TEXHOJIOTHEH, BpeMEeHeM, KaueCTBOM U PUCKaMH.;

- OIICHUBATh PUCKH, BO3HUKAOIINE TIPU PEATTU3aIMN TIPOEKTa,;

Braoemy:

- HaBBIKaMU TTOWCKa, aHAJIM3a U HHTEPIPETAI[NN HAYIHBIX 3HAHUH B 00JIACTH MPOCKTUPOBAHUS
MIPOU3BOJICTB MEPEePabOTKH TIIACTMACC U MOJMMEPHBIX KOMITO3UIIMOHHBIX MaTEPHAIIOB;

- METOJIMKaMH, ITO3BOJISIONIMMHE OIEHUTH 3(PPEKTUBHOCTH MPEATIOKEHHOTO MMPOSKTa MOJICPHHU3AINH
MIPOU3BOJICTBA.

3. KpaTkoe conep:kaHue TUCHUTLINHBI

Pasoen 1. Obwue eonpocvl opeanuzayuu nPoOeKMUPOSAHUs NPOU3BOOCME NO nepepabomke
NONUMEPOS.

BBenenue. 3amgauu u cogepxanue kypca «[IpoMbIIeHHBIA HHXKHHUPUHTY.

ArnmaparyprHoe 0QOpMIICHHE TEXHOJOTHYECKMX CXEM COBPEMEHHBIX IPOM3BOJICTB IO TepepaboTke
MOJIUMEPOB.

Pa3zoen 2. Ilpouzsoocmeennvie mowHocmu.

MeTtoasl pacuéra KOJTHYECTBA OCHOBHOTO TEXHOJIOTHYECKOTO OOOpYMOBAaHUS HEOOXOIMMOTO IS
peanu3aiuy 3a1aHHOM MPOU3BOICTBEHHON MOIIHOCTH MEepepabOTKU MOIUMEPOB.

Paszoen 3. Hopmuposanue pacxo0a nonumepuvix Mamepuaios.

MarepuanbHbiii 0agaHc Tpor3BoaAcTBa. OCHOBBI CTPOUTEIHCTBA MPOMBIIIJICHHBIX 3TaHHUM.

Paszoen 4. OcHnosnvie cmpoumenvhvie U KOMNOHOBOUHbIE PEULEHUs NPOU3BOOCME NepepabomKu
niacmmacc.
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YKkpynmHEHHbIE METOIBI pacuyéra IUIOmAAeH HEOOXOAMMBIX I pa3MEHICHHUs IPOU3BOICTB
nepepaboTku nonuMepoB. CaHUTapHbIE M HKOJIOTMUYECKHE TpeOOBaHUS K MPOM3BOJCTBAM MepepaboTKu

MOJIMMEPOB.
4. O6beM y4eOHOI JTUCIHIIHHbI

o B 3aueTHBIX B akanem.
Buapr yaeOHO# paboThI
eIIMHUIIAX Jacax
Oo6masi Tpy10eMKOCTh JUCHHUILJIMHBI 0 Y4e0HOMY IJIAHY 3 108
KonTrakTHasi pa6oTa — ayAUTOPHbIE 3aHATHSI . 1,42 51
Jlexnuu (JIek) 0,25 9
ITpaktrueckue 3ansatus (113) 1,17 42
CamocrositesibHas padora (CP): 1,57 56,2
KoHnTakTHas camocTrosiTelbHas paboTa — —
BrinonnHeHne KypcoBor pabOThI 0,45 16
CaMocCTOsITeTbHOE U3YUCHHUE PA3/IeNIOB JUCITUTUIMHBI 1,12 40,2
3awjuma Kypcogo20 npoexma 0,011 0,4
3auem c oyenkoi: 0,011 0,4
KoHTakTHas paboTa — MPOMEKYTOUHAs AaTTECTAIIHS 0,022 0,8
BHJI KOHTPOIS: 3ammuTa KypcoBoro HROQKTa;
3ader ¢ OLlEHKOH

. B 3auyeTHBIX B actponom.
Bunel yueOHOi1 paboThI

eIMHULIAX yacax
O01mas Tpy10eMKOCTh IUCHUILIHHBI 10 Y4e0HOMY ILUIAHY 3 81
KonrakTHas pa0doTa — ayAUTOPHbIE 3aHATHS 1,42 38,25
Jlextuu (JIek) 0,25 6,75
[TpakTnueckue 3ausatus (I113) 1,17 31,5
CamocrositesbHas padora (CP): 1,57 42,45
KoHTakTHas camocTrosiTellbHas paboTa — —
BrInosnHeHue KypcoBoil paboThl 0,45 11,88
CamocCTOsITeTbHOE U3YUCHHUE PA3/IeNIOB JUCITUTIIMHBI 1,12 30,57
3awjuma Kypcogo20 npoexkma 0,011 0,3
3auem c oyenkoiu: 0,011 0,3
KonTakTHas paboTa — MpOMEKYTOUHAS aTTECTAIHS 0,022 0,6

3ammTa KypcoBOro npoeKra;

Bupa xoHTpoJs: .
3auer c oueHkoil

AHHOTanus padoveil NPOrpaMMbl JUCHHIJIMHBI
«udposoii 1u3aiin 000py10BAHUS U POU3BOACTB NMOJIMMePOB 1 Kommno3uToB» (51.B.J1B.03.04)

1. Heap aMcHUIUIMHBI — (POPMUPOBAHHME HABBIKOB TEXHOJIOTMYECKOM MOATOTOBKU MPOU3BOJCTBA B
€AMHON BHUPTYaJbHOW Cpele C MOMOILIBI0O HMHCTPYMEHTOB IJIAHUPOBAHUS, MPOBEPKU U MOIEIHUPOBAHUS
IIPOU3BOJICTBEHHBIX IPOLIECCOB.

2. B pe3yabraTe H3yYeHHs AUCHMIVIMHBI O0yYalOUIWicS MO NporpaMMe MAarucTpaTyphbl
HOJIKEH:

Obaaoams  cnenyromumu — obmenpodeccrnonansubiMi - (OIIK) u  mpodeccuonansupivu  (I1K)
KOMIIETEHIUSIMU:

- TOTOBHOCTBIO K HCIIOJIb30BAHMIO METOJOB MAaTEMAaTUYECKOTO MOJEIMPOBAHMS MaTepUaoB H
TEXHOJIOIMYECKHUX IPOLIECCOB, K TEOPETUUECKOMY aHAIM3y U SKCIIEPUMEHTAILHOMN MPOBEPKE TEOPETUUECKUX
runote3 (OITK-4);

- TOTOBHOCTBIO K PpEHICHUIO MPO(EeCCHOHAIBHBIX MPOM3BOJICTBEHHBIX 3a1ad - KOHTPOJIO
TEXHOJIOTUYECKOr0 Ipolecca, pa3paboTKe HOPM BBIPAOOTKH, TEXHOJOTHYECKUX HOPMATHBOB Ha PACXOA
MaTepHajoB, 3aroTOBOK, TOIUIMBA M D3JEKTPOIHEPTHH, K BBIOOPY 00OpYNOBaHHMA U TEXHOJIOTHYECKOU
ocuactku (ITK-4);
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- TOTOBHOCTBIO K COBEPIICHCTBOBAHHMIO TEXHOJIOIMYECKOTO Mpolecca - pa3paboTKe MEpONpUATHIl TIO
KOMIUIEKCHOMY HCIIOJBb30BAHHUIO CHIPbs, MO 3aMeHe Ne(UIUTHBIX MaTepUaloB U HM3bICKAHUIO CIOCOOOB
YTUIM3AIMA OTXOJOB MPOM3BOJCTBA, K MCCIECJOBAHUIO NPHUYUH Opaka B MPOHM3BOJICTBE U pa3paboOTKe
IPEUTOKEHHH 0 ero mpeaynpexacHuio u yerpanenuio (ITK-5);

- CIIOCOOHOCTBIO K OILIEHKE SKOHOMHUYECKOH 3(pPEeKTHUBHOCTH TEXHOIOTHYECKUX IMPOLIECCOB, OLIEHKE
WHHOBALMOHHO-TEXHOJOIMYECKUX PUCKOB MPU BHEAPEHUH HOBBIX TexHosorui (ITK-6);

- coCOOHOCTBIO OLIEHUBATh (P(PEKTUBHOCTH HOBBIX TEXHOJIOTHI W BHEIPSATH UX B IMPOU3BOJCTBO
(TIK-7).

3namo:

- OCHOBHBIE MPOIIECCHI epeBoia MUGPOBOTO Au3aitHa B PU3NIECKIIT 0OBEKT;

- MpeuMYUIeCTBa U OTPAaHUYEHUS aJIUTUBHBIX TEXHOJIOTHIA;

Ymems:

- HCII0JIB30BATh MIPOrPaMMHOE OOecIeueHe ISl YUCICHHOTO MOICTUPOBAHUS B a/1TUTUBHOM
TEXHOJIOTHI

- HCII0JIb30BAaTh aBTOMATH3UPOBAHHBIE CUCTEMBI TEXHOJIOTMUYECKOM MOArOTOBKU MPOU3BOCTBA.

Braoemy:

- HaBbIKaMU IIU(POBOTO AM3aiiHa MPOU3BOACTBA B TEXHOJIOTUH MEPEPAOOTKH MOTUMEPOB U
MOJIMMEPHBIX KOMITIO3ULIMOHHBIX MaTEPHAJIOB;

- METOAUKaMH (PYHKIIMOHATBHOT'O MOJICTTUPOBAHUS IIPOU3BOICTBA.

3. Kpatkoe coep:kanue AU CHUIIAHBI

Pazoen 1. Ilpoepammmnoe obecneuenue 0151 yughposo2o ouzaiina npouzeo0Ccmad.

Beenenne. 3amaum u conepkanue kypca «lludpoBoit am3aitH 00OpymOBaHUS W TIPOU3BOICTB
MOJIUMEPOB U KOMIIO3UTOBY.

1.1. IlporpamMMHBIE peUmICHHS A TOMJEPKKHA HH(PPOBOTO MPOU3ZBOJACTBA, OOBEIMHSIOIINE BCE
TEXHOJIOTUYECKHE ACIEKThl, CBS3aHHbIE C Pa3pa0dOTKON MPOM3BOJCTB MOJIMMEPOB M KOMIIO3UTOB. JIoxa
«TEeXHOJIOTHYecKoro peHeccanca». Crpareruu no obecriedeHuo MU(GPOBOH HENpepbIBHOCTH. [IpoToTHIIBI
OTJIENbHBIX JIETAJIEN HA OCHOBE IOJIMMEPHBIX KOMIIO3UTOB C TIOMOIIBIO aTUTUBHOIO ITPOU3BO/ICTBA.

1.2. TlpoexkTupoBaHUE TEXHOJOTHMU H3TOTOBJIEHUS TMOJIMMEPOB M KOMIO3UTOB. MMuTanumoHHoe
MOJIeIUpOBaHe, KOHTpoJb. IlpoekTHpoBaHME W MOJArOTOBKa HHU(PPOBOrO MakeTa NPOU3BOACTBEHHOTO
npouecca. AJIIUTHBHOE NPOU3BOJACTBO, BUpTyanusauus, HTepHer Bemeil. Moaenun MaccoBoi
uHAuBUAyanu3annu. CoBpeMeHHbIe IM(pOoBbIE MIaTHOPMBI.

Paszoen 2. Ilpoexmuposanue ob6opyoosanus, nianuposanue npousso0CmeeHHbIX npoyeccos.

2.1. Pa3paboTka IJIaHUPOBOK; HOPMHPOBAHHE OINEpalMii; MOAEIMPOBAHUE MPOLECCOB COOPKH;
IIPOBEJICHUE JPrOHOMHYECKOro aHaiu3a. LIeHHOCTHO-OpHEHTHPOBaHHOE NPOU3BOACTBO. ONTUMHU3ALMS
rpaduka MOCTAaBOK ChIPbs, JOCTAaBKY HPOAYKIMM M paboune mporecchl. L{udppoBas HenmpepbIBHOCTb A
KU3HEHHOTO 1HMKIIa mpoaykuuu. [{udpoBast HepepbIBHOCTH JaHHBIX.

2.2. MogenupoBaHHe LEXOBBIX MaTEPUAIBHBIX M JIOTHCTUYECKMX IIOTOKOB. IIJIAHUPOBAaHUE
CEpUMHOTO MPOU3BOJCTBA. MoJEIpOBaHUE JIOTUKU YCTPOHCTB U MPOTPaMMHUPYEMBIX KOHTPOJUIEPOB;
MOJATOTOBKAa pPa0OUMX W OKCIUTyaTallMOHHBIX MHCTpyKmid. KoHmenrtyamusamus B pamkax u(pPoOBOro
JNBOMHUKA. IHCTpyMEHTBI MOJEIUPOBAHUS. «Y MHOE» IIPOU3BOJICTBO.

4. O0beM yueOHOI TUCIHUIIHHBI

. B 3aueTHBIX B akanewm.
Bunet yueOHOI paboThI
€IMHUIIAX qacax
O0masi Tpy10eMKOCTh JMCHMILJIMHBI 10 Y4eOHOMY IJIAHY 3 108
KonTrakTHas padoTa — ayAUTOPHBbIE 3aHATHS 1,42 51
Jlexumnm (Jlek) 0,25 9
[Tpaktrueckue 3ansatus (113) 0,72 26
JlaGoparopusbie pabotsl (JI1ab) 0,45 16
CamocrositesibHas padora (CP): 1,57 56,2
KoHnTakTHas camocrosiTenbHas paboTa — —
BrInonHenue KypcoBoii paboTsl 0,45 16
CaMOCTOSTETLHOE U3YYCHHUE PA3/ICNIOB JUCITUTIIMHBI 1,12 40,2
3awguma Kypcosozo npoekma 0,011 0,4
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IIpoodondxcenue madbauywsi

3auem c ouenkoii: 0,011 0,4
KonTakTHas paboTa — MpOMEKYTOYHASL aTTECTAIHS 0,022 0,8
Brx konTpos: 3ammuTa KypcoBoro npuoeKTa;
3ader ¢ OLEHKOM
Bitbt yuc6Hoi paGoTs! B 3auetHbIx B acTponom.
SIMHUIIAX gacax
O01masi Tpy10eMKOCTh JUCUMILIMHBI 110 Y4eOHOMY IJIAHY g 81
KonTakTHas padora — ayIMTOPHBbIE 3aHSTHS . 1,42 38,25
Jlexumnm (Jlek) 0,25 6,75
[Tpaktuueckue 3ansatus (I113) 0,72 19,5
JlaGopaTtopHsie paboTsl (J1ab) 0,45 12
CamocrositesibHas padora (CP): 1,57 42,45
KoHTakTHas camocrosiTelibHast paboTa — —
BrinmoaHenue KypcoBoi paboThl 0,45 11,88
CaMocCTOsITeTbHOE U3YUCHHUE PA3/IeNIOB JUCITUTIIMHBI 1,12 30,57
3awjuma Kypcogoz20 npoexkma 0,011 0,3
3auem c oyenkoi: 0,011 0,3
KoHTakTHas paboTa — MPOMEKYTOYHAs ATTECTAIIHS 0,022 0,6
BHt KOHTpOIS: 3amura KypcoBoro HROQKTa;
3adeT ¢ OLlEHKOH

AHHOTanus padoveil NPOrpaMMbl JUCHUIIMHBI
«lu¢posas Tpanchopmanus xumudecknx npoussoacrs» (b1.B.J1B.03.05)

1. eap AMCHMIVIMHBI — HAYYUTh OYyIyIIMX MarucTpoB HPOBOJUTH CHHXPOHHU3ALMIO PEATHHOIO
COCTOSIHUS MIPOU3BOJICTBEHHOTO LIMKJIa HAa MPOMBIIIJIEHHOM IPEINPUSTUN C €r0 HU(PPOBON MOEIBIO MyTEM
COIIOCTABJICHUSI MaTeMaTHYECKUX MOJeleld MPOMBIIIJIEHHBIX Y3JI0B, CUCTEM M 000pYAOBaHMs C JaHHBIMH,
MOJTyYE€HHBIMH OT MHTEJUIEKTYaJIbHBIX CEHCOPHBIX CETEH.

2. B pe3yabraTe HM3y4eHHsl AUCHMILIMHBI O0y4alOUIWiicsi MO NporpaMMe MAarucTpaTypbl
JAOJIKEH:

Obnaoame  cnegyroummu — obuenpodeccuonansieiMu  (OIIK) u  mpodeccnonansusiMu  (I1K)
KOMITETEHITHSIMU:

- TOTOBHOCTBIO K HCIIOJIb30BAaHUIO METOJOB MaTEMATHUYECKOTO MOJEIMPOBAaHUS MaTEpUAIOB H
TE€XHOJOTMYECKHUX MPOLECCOB, K TEOPETUYECKOMY aHAIN3y U SKCIIEPUMEHTAILHOM MPOBEPKE TEOPETUUECKUX
runote3 (OI1K-4);

- TOTOBHOCTBIO K pEHICHHIO MPO(ECCHOHAIBHBIX MPOU3BOACTBEHHBIX 3aJad - KOHTPOJIIO
TEXHOJIOTHYECKOr0 Ipolecca, pa3paboTKe HOPM BBIPAOOTKH, TEXHOJOTHYECKMX HOPMATHBOB Ha PACXO]
MaTepuasoB, 3aroTOBOK, TOIUIMBA M AJIEKTPO3HEPTHUH, K BHIOOPY 0OOpYyAOBaHUS U TEXHOJOTHYECKOU
ocHactku (I1K-4);

- TOTOBHOCTBIO K COBEPILIEHCTBOBAHHUIO TEXHOJIOIMUECKOTO Ipoliecca - pa3paboTKke MEPONPUSTUI 1O
KOMILJIEKCHOMY HCIOJIB30BAHUIO CBIPbs, MO 3aMeHe JePUIUTHBIX MaTepHaAIOB U HU3BICKAHHIO CIOCOOOB
YTUJIN3AllUA OTXOJ0B MPOU3BOJCTBA, K HCCIEIOBAHUIO MPUYMH Opaka B IPOU3BOJCTBE U pa3zpaboTke
NpeI0KEHHUH 10 ero npeaynpexaeHuo u ycrpanenuto (I1K-5);

- CIIOCOOHOCTBIO K OIEHKE PKOHOMHUYECKON A(D(PEKTUBHOCTH TEXHOJIOTHYECKUX IMPOIIECCOB, OIEHKE
WHHOBAIIMOHHO-TEXHOJIOTHYECKUX PHCKOB IPH BHEPEHUH HOBBIX TexHojoru# (I[1K-6);

- CHOCOOHOCTBIO OLIEHUBATh I(PPEKTUBHOCTh HOBBIX TEXHOJOTHMI M BHEAPSTH UX B MPOU3BOJCTBO
(IIK-7).

3namo:

- COBPEMEHHBIE CPE/ICTBA aHAIUTUKHU, KOTOPHIE, HCIIOJIB3Ys OOJBIINE MACCHUBBI TaHHBIX, COOPaHHBIX
C IaTYMKOB HA KPUTHUYECKOM JJIsl IPOU3BOJCTBA 000PYIOBAaHUHU, MOAEIH Ul IPOrHO3UPOBAHUS BO3MOMXKHBIX
cboes,;

- BO3MOKHOCTH M OTPaHUYEHUS IpeAcKa3aTeIbHON aHAIUTHKA TEXHOJIOIMUYECKOTr0 IIpoIiecca;
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Ymems:

- peryMpoBaTh IPOU3BOACTBEHHBIN LIUKJI B 3aBUCUMOCTH OT CIIPOCA HA BBIITYCKAEMYIO TPOLYKIUIO;

- Braoemy:

- IPUHLMIIAMHA MOHUTOPUHIA, JHMAarHOCTUKH M IPOTHO3UPOBAHUSA IPOLIECCOB IPOU3BOJICTBA
IIPU pa3HbIX BO3MOXKHBIX CUTYaLIHAX.

3. Kpatkoe cojep:kanue AU CHHILIUHBI

Paszoen 1. I'nasnvie mendenyuu pazsumus yughposoii IKOHOMUKU 8 MUpe

Beenenue. 3anauu u cogepkanue kypcea «lludpoas TpaHchopmanns XUMUYECKUX TPOU3BOACTBY.

1.1. Tlonarme umdpoBH3aLMU U CYIIHOCTb SBJIEHUA. VcTOpus BO3HMKHOBEHHUS KOHLENIMU
«Uunyctpus 4.0». Ionstue uudposoro nmpeanpusitus. Hacrosimee un Oyayiiee nudpoBbIX TEXHOJIOTUN B
MUDE.

1.2. Konuenmus nporpammbl «Lludposas sxonomuka» P®. T'ocynapcrBennas mporpamma PO B
obmactu mmdpoBori s3xonomuku. HTU. OtpacneBbie peasimn. CI0XXKHOCTH M OTpaHUYCHHS Iepexoja K
mudpoBoMy mnpeanpustuio. CoBpeMEHHbIE MOJAEIH M KOHIENIWU o0paza HU(GPOBOrO MPEANpUATHS Ha
npumepe Hemeukod mognenu «Mupycrpus 4.0». Mojenu u 1u@poBble TEXHOIOTUH, KOTOPbIE BO3MOXKHO
IIPUMEHUTH B POCCUMCKON IIPOMBIIIEHHOCTH.

Pazoen 2. Xapaxmepucmuku yughpoeoeo npeonpusmus

2.1. Obnacti TpPUMEHEHHUS W HCIOJB30BAHMSA TEXHOJOTHH IH(poBoro mpeanpustus. Lludposas
TpaHchopmanus B kmoue koHuenuuu «LudpoBas skoHoMuka». HoBble peanuu ans NpeanpusTHS.
Kputepun nmpuHsATHS pemieHHs 0 HEOOXOIMMOCTH Iepexofa K unudpoBusanuu. Yto maet nudppoBU3anus:
JIOCTOMHCTBA U HetocTaTKu. OueHKa Hu(poBOi 3penocTu NpeIpusTHs.

2.2. PenmxuHUpUHT OW3HEC-TIponieccoB Npu mudpoBmuzanuu npousBozactsa. Ludposas crparerus.
®dopmupoBanue UppPoBOH CTPYKTYypbl. Mozens 1uppoBoro yrnpasieHus. Mojaenb ynpasieHus: Hu(pOBbIM
Ou3HecOoM. YMpaBiIeHUE >XU3HEHHbIM LHUKIOM wu3zaenus. lIpumenenue konuenuuu PLM B cioxHOM
MHOT'OOIEPAllMOHHOM XHMMHYECKOM TpoM3BOACTBe. IHHOBanuoHHass KynbTypa opranuzauuu (MKO).
Hudpossie komneTeHMK pykoBoauTeneil npeanpusatuil. [loHsaTHe KOMIETEHTHOCTHOIO OIX0/1a.

4. O6beM yueOHOI TUCIHUIIMHBI

. B 3aueTHBIX B akanem.
Bunbl yueOHOI pabOTHhI

eIMHUIIAX qacax
OO0mas TpyA0eMKOCTb JMCHHMILIMHBI 10 Y4eOHOMY IJIAHY 3 108
KonTakTHas padoTa — ayIMTOPHbIE 3aHATHS 1,42 o1
Jlexumm (Jlek) 0,25 9
[Ipaktuueckue 3ansatus (I113) 0,72 26
JlaGopatopusble pabotsl (JI1ab) 0,45 16
CamocrosiTtesbnasi padora (CP): 1,57 56,2
KonrtakTHas camocrosiTenbHas paboTa — —
BrInonHeHue KypcoBoii paboThsl 0,45 16
CaMoCTOsTEeTbHOE N3YYCHHUE PA3IeNIOB JUCITUTIIIMHBI 1,12 40,2
3awjuma Kypco6o20 npoexkma 0,011 0,4
3auem c oyenkou: 0,011 0,4
KonTakTHas paboTa — MpOMeKyTOYHAsL aTTECTaIHs 0,022 0,8

Bua koHTpoOJIA:

3ammTa KypcoBOro npoeKra;
3ader ¢ OLEeHKOM

. B 3aueTHBIX B actponom.
Bunast yueOHOI paboTh

€IMHUIIAX qacax
Oo0masi Tpy10eMKOCTh JMCHMILJIMHBI 10 Y4eOHOMY IJIaHY 3 81
KonrakTHas pa6oTa — ayAUTOPHBbIE 3aHATHS 1,42 38,25
Jlexmn (Jlek) 0,25 6,75
[Tpaktuueckue 3ansatus (I113) 0,72 19,5
JlaGoparopusbie pabotsl (JI1ab) 0,45 12
CamocrositesibHas padora (CP): 1,57 42,45
KoHnTakTHas camocrosiTenbHas paboTa — —
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BrinoHeHNE KypcOBOW paboThI 0,45 11,88
CamocTosITeIbHOE U3YUCHHUE Pa3/IesIOB JUCITUTUIMHBI 1,12 30,57
3awuma Kypcosozo npoekma 0,011 0,3
3auem c oyenkou: 0,011 0,3
KonTakTHas paboTa — MpOMEKYTOYHAS aTTECTAIHS 0,022 0,6
Bua kouTpOsI: 3ammuTa KypcoBoro NpOeKTa;
3ader ¢ OLEHKOM

AHHOTaNUsA padoyei MPOrpaMMbl TUCUUIIIMHBI

«u¢posoii 1u3aiin NpoueccoB MoJy4eHHs MoauMepoB u kommno3uton» (b1.B./IB.03.06)

1. leap MCHUMIVIMHBI — HAy4YuTh OYyIyLUIMX MAarucTpoB COCTaBIATh M pa3padaThiBaTh
MaTeMaTUYECKUE MOJIENIHM TEXHOJOTMYECKHX IPOLECCOB CHUHTE3a MOJIMMEPOB U IOJIyYEHHUS HAa UX OCHOBE
KOMIIO3UTOB, OIMCHIBaTh AJITOPUTMBI PAacYETOB TEXHOJIOTMUECKHUX I1apaMETPOB M OCHOBHBIX DPa3MEPOB
YCTAaHOBOK M 00OPYZOBaHHSA, OCYIIECTBIATh ONTHUMH3ALUI0 MaTeMAaTUYECKOTO ONMCAHUS IapaMeTpoB
TEXHOJIOTUYECKOTO Ipoliecca C LEeNbl0 IOJYy4YEeHUS IMOJIMMEpPOB TpeOyeMoil  MOJIEKYJIApHOH U
HAJMOJIEKYJIIPHOW CTPYKTYpbI, MCIOJIb30BaTh MPOrpaMMbl U aHAJIM3UPOBATh PE3YJbTaThl PaCUETOB
IIPOLIECCOB IOJIyYE€HHUs [TOJINMEPOB U KOMITO3UTOB.

2. B pe3yabraTe H3yYeHUsl AUCUMILIMHBI OOydalIMiics MO TNporpaMMe MAarucTpaTyphbl
HOJIAKEH:

Obnaoams  cnegyroummu  obmenpodeccrnonansubiMa  (OIIK) u  mpodeccnonansupivu  (I1K)
KOMIIETCHIUSIMMU:

- TOTOBHOCTBIO K MHCIIOJIb30BAHMIO METOJOB MAaT€MaTH4YeCKOro MOJEIIMPOBAHMSI MaTepUaloB U
TE€XHOJIOTMYECKHUX MTPOLECCOB, K TEOPETUUECKOMY aHAIM3y U DKCIIEPUMEHTAIBHON MPOBEPKE TEOPETUUECKUX
rumnores3 (OITK-4);

- TOTOBHOCTBIO K PpEHICHUIO MPO(EeCCHOHANBHBIX MPOU3BOJICTBEHHbIX 3a/ad - KOHTPOJIO
TE€XHOJOTMYECKOTro Ipolecca, pa3paboTke HOPM BBIPAOOTKH, TEXHOJOTMYECKMX HOPMATHBOB Ha pacxon
MaTepHajoB, 3aroTOBOK, TOIUIMBA M D3JEKTPOIHEPrHH, K BBIOOPY 00OpYyNOBaHHMA M TEXHOJIOTHYECKOM
ocHactku (I1K-4);

- TOTOBHOCTBIO K COBEPILICHCTBOBAHHIO TEXHOJIOIMUYECKOTO MpoLecca - pa3paboTKe MEPONPUATHIl TIO
KOMIUIEKCHOMY HCIIOJIb30BaHHUIO CHIPbs, MO 3aMeHe Je(ULUTHBIX MaTepUaioB U H3BICKAHUIO CIOCOOOB
YTUIM3AIMA OTXOJOB IPOM3BOJCTBA, K MCCIEJOBAHUIO NMPUYMH Opaka B NPOMU3BOJACTBE U pa3paboOTKe
NpeIOKEHH 10 ero npeaynpexaeHuo u ycrpanenuio (I1K-5);

- CIIOCOOHOCTBIO K OILIEHKE YKOHOMHUYECKOH 3(h(PEeKTUBHOCTH TEXHOJOTHMUECKUX IMPOLECCOB, OLIEHKE
VWHHOBAIIMOHHO-TEXHOJIOTMYECKUX PHCKOB IPU BHEIpEHHH HOBBIX TexHomorui (ITK-6);

- COoCOOHOCTBIO OLIEHUBATh A((PEKTUBHOCTh HOBBIX TEXHOJOTHI M BHEAPSATh UX B MPOH3BOJICTBO
(TIK-7).

3nams:

- OCHOBHBIE NPUHIUIIBI BBIBOJIA PACYETHBIX (POPMYJIT H3yUaeMBbIX MPOIECCOB;

- KHHETUKY U MEXaHU3Mbl (PU3UKO-XUMHUYECKUX MPOILIECCOB, IPOTEKAIOIIUX MIPU CHHTE3€ MOJIMMEPOB;

Ymems:

- MOCTaBUTh KOPPEKTHO 3a/adyy MaTeMaTHYeCKOI0 MOJEIMPOBAHUS PEAKTOpA, YCTAHOBKH CHHTE3a
BBICOKOMOJIEKYJISIPHOTO COETUHEHMUS;

- BBIOpaTh U 000CHOBATh HanboJIee 1e1eco00pa3Hblii METO ] MOAETHUPOBAHNS KOHKPETHOTO Mpolecca
MOJTyYEHUs OJIMMEPA U KOMIIO3UTa Ha €ro OCHOBE C 3a/IaHHBIMH CBOMCTBaMU;

Braoemw:

- IpUHLMOAMHM LUPPOBOro JAM3aiiHa KOHCTPYKLUI OCHOBHBIX TEXHOJIOTMYECKHUX aIllapaToB,
YCTaHOBOK M 000PYZOBaHU JUIsl KOHKPETHOTO MpoIiecca MOIy4YeHHUs MOJMMepa U KOMIIO3UTa Ha €r0 OCHOBE.

3. Kpatkoe cofep:kanue 1M CHUIIIHHBI

Paszoen 1. Cocmasnenue aneopumma u pacuem MoaeKyIsapHO-Macco8020 pacnpeoeienus noaumepa

Brenenue. 3amaum u comepkanne kypca «lludpoBoil nu3aitH mporeccoB MOIydeHHUsT TTOJIUMEPOB U
KOMIIO3UTOBY.
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1.1. PacnpeneneHue cocraBa MO CTENEHU PA3BETBICHHOCTH C HCIOJIb30BAaHHEM IMPOTPAMMHOIO
obecrieuenus. [lorsaTus o mapamerpax, mepeMeHHbIX (T700ambHBIE U JIOKAJTbHBIE) U (QYHKIUSX (rayccoBa,
KyCouHasi, muioo0pa3Has, TenerpadHas u T.1.), UCIOJIb3YEMBIX JUIsl YKa3aHHBIX 3a1a4. [loHsTHE O MOMIEIsIX
¢busnueckux mpoueccos. [lonarue o marepuanax, uCIoib30BaHue 0a3bl JaHHBIX MaTEpUajIOB, X CBOWCTBA.
Mogenp mepenoca BemectBa (Diffusion of diluted species). YpaBHeHue TpexMepHOW HW3OTPOIHOM
muddy3un 0e3 HMCTOYHMKA, CpPAaBHEHHE AaHAJIMTUYECKOro pelleHuss ¢ uuciaeHHbIM. COIOCTaBlIeHUE C
ypaBHEHHEM TiepeHoca Teruia. PemieHue cMenIaHHOW 3a7add ypaBHEHHS peakuuu-audQys3uu ¢ 3aJaHHBIM
HAYaJbHBIM W TpaHUYHBIM ycioBusiMH. [lpencraBieHue pe3yjabTaToB, 3HAKOMCTBO C H3OJUMHHUSIMH U
cedueHussMU. CriocoObl MOAETUPOBAHUS XMMHUECKUX PEAKIHil C y4acTHeM MOJIUMEPOB, MOIU(ULIMPOBAHNE
BSI3KOCTH PACTBOPHUTENS B COOTBETCTBHHM C ypaBHeHHeM Mapka-Kyna-XayBunka. Mcnonbp3oBanue QyHKIHA
JUTSL CO3JJaHUSI CII0’KHOT'O TIOBEJICHUS! PEaKIIHOHHOM CMECH.

1.2. MaremaTnueckue MOJICIH PEaKTOPOB PACTBOPHOW TMOJUMEPU3AINH, B3aWMO3aBHCHMOCTH
MOJIEKYJISIPHO-MACCOBOTO pacIpeieieHHs U YCIOBHM MOJIMMEpU3alluy OT THIIa peakTopa. Mojens nepeHoca
tera (Heat transfer). 3amanue rpanuunbix ycnoBuil. [lonsarue o compspkenun mopeneid. CompspkeHHast
MoOJIeJIb TIEpEeHOCca BEIECTBA M TEIJia: MPOBEACHUE peaklud B 000rpeBaeMoOM CHapyKU peakTope. Mojenb
gamuHapaoro motoka (Laminar flow), ypaBuenune HaBbe-Crokca. Mcmonb3oBanue u MoaupuKaiius
PEOJIOTHYECKNX CBOWCTB TOTOKAa C TOMOIIbIO HMHCTpyMeHTa (yHKuuid. 3amanue TpeOyeMoro mois
cKopocTeil. MonenupoBaHue mporecca MepeMennBaHus KUIKOCTH Memaikoid. Mojens TypOylneHTHOro
notoka (Turbulent flow) u otnuumst ot namunapHoro. ComnpspbkeHne Mozenell TypOyJIeHTHOrO MOTOKa U
MIEpPEeHOCa BEIIeCTBA. BruncauTensHas CII0KHOCTb.

Pa3zoen 2. Mooenuposanue u onmumuszayus npoyecca cCuHmesa noaumepa ¢ 3a0aHHbIMU C80UCMBAMU
npU 20MO- U CONOTUMEPUIAYUU

2.1. MaremaTndeckoe MOJEIMPOBAHHE W ONTUMHU3ALUS MOJUKOHIACHCAMOHHBIX IPOLIECCOB H
peakTopoB. BrrauciieHne XapakTepHCTHK MPOIecca: BCTPOCHHBIC (PYHKITUH MHTETPUPOBAHUS BJIOJb JIMHUH,
o moBepxHOCcTU U 00beMy. [uddepenunpoanne. Haxoxnenue cpennux. [IpencraBienue pe3yiabTaToB.
[Tapamerpudeckas pasBeptka (Parametric sweep), UCHOIb30BaHUE JUIsI ONTUMHU3AINUM 1IEJIEBON (DYHKITUH.
OnTumuszaius BbIXOJa MOIUMEpa MO TeMIeparype 00 CKOPOCTH MEepeMEeUIMBaHUS MpU 3aJaHHON
IPOIOJDKUTEIBHOCTH TIPOIIEeCcca.

2.2. TlpumeHeHMEe MaTeMaTHYECKHX MOJenel Mpu pa3paboTke, MPOSKTUPOBAHWU M CO3JaHUU
ONTHMAJBHBIX TEXHUKO-YKOHOMHYECKHX MOJENIel TPOMBIIUICHHBIX TPOIECCOB TMOMYyYCHUS MOJIUMEPHBIX
KOMMO3UTOB. MonekymnspHas mexaHuka. [ToHsITHe 0 CUIIOBBIX MOJSIX, MPoOIeMa ydeTa dJIeKTPOCTaTHIEeCKUX
B3aMMOJICHCTBHI,  TpoOJieMa  MHOXKECTBA  JIOKAJTHHBIX  MHHHUMYMOB,  METOJBI  HCCIIEIOBAHUS
KOH(OPMAIIMOHHOTO TMPOCTPAHCTBA: MOJEKyJspHas auHamuka, simulated annealing, nucraHIMOHHAS
reometpust. [IpoGiiema ydera pactBopurens. lleneHanpaBieHHOE peryIupoOBaHUE CTPOCHUS TOJTUMEPOB U
UX MOJU(PUKALNUA XUMUYECKUMH ¥ (PU3NYECKUMHU METOJJaMH, CHHTE3 MHOTO(YHKITMOHATLHBIX TOTUMEPOB U
KOMITO3UTOB, WHTEJUIEKTyaIbHBIX CTPYKTYpP C HMX TNPHUMEHEHHEM, METOJbI CTAOWIIM3allMd WX CBOWCTB B
YCJIOBUAX BHELIHUX BO3JIECHCTBUIA.

4. O0beM y4eOHOH JUCHHIJIMHBI

. B 3aueTHBIX B akanem.
Bunasl yueOHoI paboTh
CIMHATIAX Jacax
O01asi TPYA0EMKOCTh JUCIHUIIMHBI 110 Y4eOHOMY IUIAHY 3 108
KonTakTHas padoTa — ayIMTOPHBbIE 3aHATHS 1,42 51
Jlexruu (JIek) 0,25 9
[Tpaktuueckue 3ansatus (I113) 0,72 26
JlaboparopHubie paboTs (J1ad) 0,45 16
CamocrositesbHas padora (CP): 1,57 56,2
KonTtakTHas camocrosiTenbHas pabora — —
BrinotHeHNE KypcOBOW paboThI 0,45 16
CamocTosiITeTbHOE U3YUCHHE Pa3/iesIOB JUCIUILINHBI 1,12 40,2
3awuma Kypcosozo npoekma 0,011 0,4
3auem c oyenkoi: 0,011 0,4
KoHTtakTHas paboTa — MPOMEKYTOUHAS aTTECTALIHS 0,022 0,8
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Bia KoHTpOSI: 3ammuTa KypcoBoro lI[lOCKTa;
3ader ¢ OLEHKOM
Brgs! yacOHOR paboTs! B 3ayeTHBIX B actponom.
eIIMHUIIAX Jacax
O0mas Tpy10eMKOCTh IUCHUILIHHBI 10 Y4e0HOMY IUIAHY 3 81
KonTakTHas padora — ayIMTOPHbIE 3aHSATHS 1,42 38,25
Jlexumnm (Jlek) 0,25 6,75
[Tpaktuueckue 3ansatus (I113) 0,72 19,5
JlabopaTtopHbie padoTsl (J1ab) 0,45 12
CamocrositesbHas padora (CP): 1,57 42,45
KoHTakTHasi caMmocTosiTenbHas paboTa — —
BrInosiaeHne KypcoBoit paboThl 0,45 11,88
CaMocCTOsITeTbHOE U3YUCHHUE PA3/IeNIOB JUCITUTUIMHBI 1,12 30,57
3awjuma Kypco6o20 npoexma 0,011 0,3
3auem c oyenkoi: 0,011 0,3
KoHTakTHas paboTa — MPOMEKYTOYHAs aTTECTALIHS 0,022 0,6
Bua konTpos: 3anura KypcoBoro NpoeKTa;
3ader ¢ oneHKOM

AHHOTANUsA padoyeil MPOrpaMMbl TUCUUIIIMHBI
«MapKHpoOBKa H CTAHJIAPTU3AIUS MOJUMEPHOIT 1 JIakoKpacoyHoii mpoaykuum» (b1.B.1B.03.07)

1. leap AMCHMIVIMHBI — OCBOCHHME COBPEMEHHBIX CIOCOOOB MAapKHPOBKHM MOJIMMEPHOH U
JAKOKpPAacOYHOM NPOAYKIMM U  O3HAKOMJICHME OOy4YaloIIMXCs C CHCTEMOM  MEXIyHapOJHOM,
roCy/apCTBEHHOW M HAIlMOHAJIBHON CTaHAAapPTU3ALMH JAKOKPACOYHBIX MaTEPHAJIOB.

2. B pe3yabraTe H3yYeHHsl AUCHHUIIMHBI O0YyYaIOUIWICS MO NporpaMMe MAarucTpaTyphbl
HOJIKEH:

Obaaoams  cnepyromumu  oodwmenpogpeccuonansupie  (OIIK) u  nmpodeccuonansubiMu  (I1K)
KOMIIETCHIMSIMHU:

- TOTOBHOCTBIO K HCIIOJIb30BAaHUIO METOJOB MaTeMAaTUYECKOTO MOJIEIMPOBAaHUS MaTepuaioB H
TE€XHOJIOTMYECKHUX IIPOLECCOB, K TEOPETUUECKOMY aHAIM3y U DKCIIEPUMEHTAIBLHON MPOBEPKE TEOPETUUECKUX
rumnore3 (OITK-4);

- TOTOBHOCTBIO K PpEHICHUIO MPO(EeCCHOHAIBHBIX MPOU3BOJICTBEHHBIX 3a/ad - KOHTPOJIIO
TEXHOJOTMYECKOIro Mpolecca, pazpaboTke HOPM BBIPAOOTKH, TEXHOJOTHYECKHMX HOPMAaTHBOB Ha pacxoj
MaTepHajoB, 3aroTOBOK, TOIUIMBA M D3JEKTPOIHEPTHH, K BBIOOPY OOOpPYIOBAaHUS M TEXHOJOTMUYECKOU
ocHactku (I1K-4);

- TOTOBHOCTBIO K COBEPIICHCTBOBAHHIO TEXHOJIOIMYECKOIO Mpolecca - pa3padoTKe MEPONPUATHI 1O
KOMIUIEKCHOMY HCIIOJIb30BAHHUIO CHIPbs, MO 3aMeHE Je(UIUTHBIX MaTepUaloB U HM3bICKAHUIO CIOCOOOB
YTUIM3AIMA OTXOJOB MPOM3BOJCTBA, K HCCIEIOBAHUIO MPUYMH Opaka B TNPOU3BOJICTBE U pa3paboOTKe
npeIoKEHH 1o ero npeaynpexaeHuo u ycrpanenuto (I1K-5);

- CIIOCOOHOCTBIO K OIIEHKE SKOHOMHYECKOH 3(pPEeKTUBHOCTH TEXHOIOTHYECKUX MPOIIECCOB, OLIEHKE
MHHOBAIMOHHO-TEXHOJIOTMYECKUX PUCKOB MPU BHEPEHUH HOBBIX TexHojorui (I[1TK-6);

- COCOOHOCTBIO OLIEHMBATh A(P(PEKTUBHOCTH HOBBIX TEXHOJOTHI W BHEAPATH UX B MPOU3BOJCTBO
(TIK-7).

3uams:

- TOKyMEHTAaLHIO0 CUCTEM Ka4eCTBa;

- OCHOBHBIC TIOJIOXKECHHMS CHUCTEM (KOMIUICKCOB) OOIIETEXHHYECKUX M  OpraHU3alMOHHO-
METOJUYECKUX CTaHAAPTOB;

- OCHOBHBIE TMIOHATHSI U ONIPEEIICHIS] METPOJIOTUH, CTAaHAAPTU3ALINHU U CEPTUDUKAIIH;

- OCHOBBI TIOBBIIICHHS Ka4€CTBA MPOAYKIIUH.

Ymems:

- IPUMEHATH TOKYMEHTALIUIO CUCTEM KAa4eCTBa;
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- TIPUMEHATH TPeOOBaHUS HOPMATHUBHBIX JIOKYMEHTOB K OCHOBHBIM BHJAM MPOAYKIHH (YCIyT) H
IIPOLIECCOB.

Braoemy:

- HaBbIKaMH O(OPMIICHHUS TEXHOJOTUYECKOM M TEXHUYECKOM JOKYMEHTAI[Md B COOTBETCTBUU C
JNEHCTBYIOIIEH HOpPMATHBHOW 0a30if Ha OCHOBE WCIOJB30BAHUS OCHOBHBIX ITOJOXEHUH METPOJIOTHH,
CTaHJapTU3aLUHU U CePTUPHUKAIHN B IPOU3BOACTBEHHOM 1€ATEIHHOCTH.

3. Kpatkoe coep:kanue A1 CHUITAHBI

Pazoen 1. Meocoynapoonas cmanoapmuzayusi.

BBenenue. 3amaun u cojepxaHue Kypca «MapKupoBKa U CTaHAApTU3ALMS MOJIUMEPHON H
JAKOKPACOYHOU MPOAYKIMUY. MexayHapoaHas opranuzanus no crangaprusanuu (MCO). Mexaynapoanas
anekTporexHuueckas komuccus (MOK). MexayHapoHbie opraHu3aiiu, yuyactBytoiue B padore MCO.

Pasoen 2. Ilpoexmuposanue ¢ npumenenuem cneyuanrusuposannvix CAD cucmenm.

locynapcrBennast cucreMa cranpaptuzanuu. Opranbl U ciy>kObl 1O cTaHmaptuzanuu Poccuu.
[opsnok pa3paboTku cTaHAapTOB. I'0Cy1apCTBEHHBIN KOHTPOJIb U HA/A30p 3a COOII0JCHUEM 00s3aTEIbHBIX
TpeOoBaHUl cTaHIapPTOB. MapKUpOBKa MPOAYKIIMHA 3HAKOM COOTBETCTBHUS TOCYIaPCTBEHHBIM CTaHIapTaM.

Pazoen 3. Cmanoapmuszayus u ynpasienue kaiecmeom npooyKyuu.

CymHOCTh yIIpaBJiIeHHUs KaueCTBOM MpoayKuuu. KBamumerpudeckas olleHKa KauecTBa MPOAYKIIMH Ha
KU3HEHHOM IuKie. CBoiicTBa KayecTBa (YHKIIMOHHPOBAHUS H3IeMHi. DPPEKTHBHOCTh HMCIIOIB30BAHUS
MPOMBINUICHHON poaykuuu. ObecreyeHre B3auM0o3aMeHsIeMOCTH PU KOHCTPYUPOBAHUH.

Paszoen 4. Cywynocmo cepmughurxayuu. Ocroghvie nowsimusi cepmugpuxayuu.

Oyukiuu ceptudukanuu. IheKkTUBHOCTh cepTUudUKAU. 3aKOHOAaTeNbHAs 0a3a cepTH(HUKAIUH.
[IpaBoBeIe M HOpPMATHBHBIE AKTHI IO BONpOCaM cepTUUKAMK. 3aKOHOJaTelIbHas 0a3a cepTu(UKanuu
Poccuiickoit denepauuu. 3akon PO «O 3amurte mpaB mnorpedureneit». 3akoH PO «O cepruduxamnmu
OPOAYKIMH M yciyr». MexayHnapoanas ceprudukanus. [lesrensaocts MCO B obmactu ceprudukanuu.
HearenbHocts MOK B obnactu cepruduxanuu. JedarenbHocts MI'C  ywactHun CHIT B obGmactu
cepTuduKaIm.

4. O6beM yueOHOI TUCIUIJIHHBI

. B 3aueTHBIX B akanem.
Bunel yueOHOI paboThI

eIMHULIAX qacax
O0masi TpPyA0EMKOCTb JMCHMILIMHBI 10 Y4eOHOMY IJIAHY 3 108
KonTakTHas padoTa — ayIMTOPHbIE 3aHATHS 1,42 o1
Jlexmm (Jlek) 0,25 9
[Ipaktuueckue 3ansatus (I113) 0,72 26
Jlaboparopusie paboTsi (J1ad) 0,45 16
CamocrosiTtesbnas padora (CP): 0,58 21
KonTtakTHas caMmocTosiTenbHas pabota — —
CaMocCTOATEIbHOE N3YUEHHE PA3EIIOB JUCIUIIINHBI 1,67 21
JK3aMeH 1 36
KonTakTHas paboTa — MpOMEeKyTOYHAsL aTTECTalHs 1 0,4
[ToaroToBKa K 9K3aMeHY 35,6

Bua konTpoJs: IK3aMeH
. B 3aueTHBIX B actponom.
Bunast yueOHoI paboThI

eIMHUIIAX qacax
O01masi TPyA0eMKOCTh JMCHHUILIMHBI 110 Y4e0HOMY ILIAHY 3 81
KonrakTHasi paboTa — ayAUTOPHBbIE 3aHATHS 1,42 38,25
Jlexmn (Jlek) 0,25 6,75
[Tpaktuueckue 3ansatus (113) 0,72 19,5
JlabopatopHbie pabotsI (J1ab) 0,45 12
CamocrositesibHas padora (CP): 0,58 15,75
KonTakTHas camocrosiTenbHas pabora — —
CaMOCTOsITeTbHOE U3YUYCHHE PA3/ICNIOB TUCITUTIIMHBI 1,67 15,75
IK3aMeH 1 27
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KoHTakTHas paboTa — MPOMEKYTOUHASI ATTECTAIIHS 0,3

[ToaroroBka K 3K3amMeHy 26,7

Bua konTpoJis: IK3aMeH

AHHOTaNUsA padoyei MPOrpaMMbl TUCUUIIIMHBI
«/HHOBAIIMOHHASI )KOHOMHKA M TEXHOJIOTMYecKoe npeanpuauMareabcrso» (b1.B./[B.04.01)

1. Heap AucHMIIMHBI — (POpPMHUpPOBAHUE KOMILIEKCA TEOPETHUYECKUX 3HAHUM M MPaKTUYECKUX
HABBIKOB B chepe KOMMEPIIHATU3AIMU HHHOBAIIMOHHBIX TEXHOJIOTHH.

2. B pe3yabraTre u3yYeHHs] AMCUMILUIMHBI O0y4YalOUIWiic 1O NporpaMMe MAarucTpaTypbl
JOJIKEH:

Obnaoams  cnepyrommmu  odmenpodeccunoHanpHbiMi  (OIIK) u  mpodeccrmonansupiMu  (ITK)
KOMITETCHIIUSIMU:

- TOTOBHOCTBIO K 3aIlllUTe 00BEKTOB MHTEIUIEKTYaIbHOW COOCTBEHHOCTH M KOMMEPIMAIMU3AINH TTPaB
Ha 00BEKTHI HHTE/UIEKTyabHOM coocTBeHHOCTH (OITK-5);

- CIIOCOOHOCTBIO OPTraHU30BBIBATh CAMOCTOSITENIbHYIO U KOJIJIEKTUBHYIO HAYyYHO-HUCCIIEI0BATEIBCKYIO
paboty, pa3pabaThiBaTh IUIAHBI M TPOTPaMMBbI TPOBEACHHUS HAYYHBIX MCCICOBAHUNA M TEXHUYECKUX
pa3paboToK, pa3pabareiBaTh 3aganus A ucrnonnurenci (IK-1);

- TOTOBHOCTBIO K TOHUCKY, 00paOoTke, aHaJIM3y MW CHUCTEMAaTHU3alMd HAYYHO-TEXHUYECKOU
uH(OpPMAIIUH 110 TEME HUCCIIE0BaHHUs, BHIOOPY METOIUK | cpeacTB pemienus 3anaun (11K-2);

- CIIOCOOHOCTBIO K OIEHKE KOHOMHUYECKON A(h()EKTHBHOCTH TEXHOJOTHYECKHX IPOIIECCOB, OICHKE
WHHOBAIMOHHO-TEXHOJOTMYECKUX PUCKOB MPU BHEAPEHHH HOBBIX TexHosorui (ITK-6);

- CIIOCOOHOCTHIO OIEHUBATH 3(PPEKTUBHOCTH HOBBIX TEXHOJOTHUH M BHEIPITh MX B IPOH3BOACTBO
(TIK-7).

3namo:

- OCHOBHBIE TIOHATHS U KATErOPUH KOMMEPLUHUATN3allMi THHOBAMOHHBIX TEXHOJIOTH;

Ymemn:

- KBIM(UIMPOBAHHO HKCIOIH30BaTh OCHOBHBIE METOJBI AHATUTHUYECKOTO HHCTPYMEHTapHs s
MIPOJIBIXKEHHS CJIOKHBIX HAYKOEMKHUX TEXHOJIOTUMA

Braoemy:

- TMPaKTUYECKUMU HaBBIKAMH B OOJIACTH OMUCAaHUS WHHOBAIIMOHHBIX TEXHOJOTHMH U UX
MPEACTABICHUS OTEHIIMAIbHBIM HHBECTOPAM.

3. KpaTkoe conep:kaHue TUCHUTIIHHBI

Pazoen 1. Ocnoguvie moodenu u uHcmpymenmsl SKOHOMUYECKOU OEKOMNOZUYUU  CIIONCHBIX
MEXHOI02Ull U MEXHOJI02UYECKUX NPOYECCOo8

1.1. OcHOBHBIE MOJIENTM YKOHOMHYECKOTO MPECTABICHUS TEXHUKO-TEXHOJIOTHYECKUX MPOEKTHBIX
nHunuatuB. [IpencraBieHne H3KOHOMUYECKON CYTHM TEXHOJIOTMH B KOHTEKCTE MOJENEN YEpHOro fAllUKa U
IEMOYKH Co3MaHus [EeHHOCTH. OCHOBHBIE MOJEIM DKOHOMHYECKOTO TMPEJCTaBICHUS TEXHHUKO-
TEXHOJIOTMYECKUX MPOEKTHBIX UHUIIUATUB

1.2. OueHka 3KOCHUCTEMbl MHHOBAIIMOHHOTO MPOIECCa W aHAIW3 pPbIHKA TEXHOJIOTUWA. OCHOBHBIE
MO/IeJId SKOHOMUYECKOTO MPEACTABICHUS TEXHUKO-TEXHOJIOTHYECKUX TPOESKTHBIX UHUIIUATHUB.

Pa3zoen 2. Paspabomka cmpamezuu 6616004 MexXHON02UU HA PbIHOK

2.1. OneHka BO3MOXHBIX PHUCKOB BBIBOJA MHHOBAIIMOHHOW TEXHOJIOTMH Ha PBIHOK. Pa3paboTka
CIIEHApHOM MpOrpaMMbl KOMMEPIIHATU3AM HHHOBAIIMOHHOW TeXHOJIOTHH. PazpaboTka cTpaTteruu BBIBOAA
TEXHOJIOTMH Ha phIHOK. OIleHKa BO3MOXKHBIX PUCKOB BbIBOJIa MNHHOBAIIMOHHOM TEXHOJOTUU HA PHIHOK.

2.2. ®uHAaHCOBOE MOJAEIIMPOBAHNE BHEAPEHHUSI, UCIIOJIb30BAHMS U OKYIIAEMOCTH TEXHOJOTHUA. OLeHKa
OKYIaeMOCTH U SKOHOMHYECKOH () (PEKTUBHOCTH BHEPESHUS HHHOBAIIMOHHOMN TEXHOJIOTHH.

4. O0beM y4eOHOH JUCHHIINHBI

o B 3auetHBIX B akanewm.
Bunast yueOHOI paboThI
SIIMHHIAX Jacax
O0mas TPy10eMKOCTh JHCHHMILUIHHBI 10 Y4eOHOMY IVIAHY 2 72
KoHTakTHas padoTa — ayIMTOPHbIE 3aHATHA: 0,94 34
[Tpaktrueckue 3ausatus (113) 0,94 34
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CamocrositesibHas padora (CP): 1,05 37,8

KoHnTakTHas camocrosiTenbHas paboTa — —

CaMOCTOSTEeIbHOE U3YUYCHHE PA3IeSIOB JUCITUTIINHBI 1,05 37,8

3auem: 0,006 0,2

KonTakTHas paboTa — mpoMeKyTOUYHAsL aTTECTAIHS 0,006 0,2
Bua koHTpoJIs: 3auer

Bunst yueOHOI paboThI

B 3aueTHBIX

B acTponom.

eIMHULIAX yacax
O01as TPy10eMKOCTh JUCHUILIMHBI 110 Y4e0HOMY TUIAHY 2 54

KonTakTHas padoTa — ayIMTOPHbIE 3aHATHA: 0,94 25,5
[TpakTuueckue 3austus (113) 0,94 25,5
CamocrositesbHas padora (CP): 1,05 28,35
KoHTakTHas camocrosiTelibHas paboTa — —

CaMOCTOSITeJIbHOE U3YUEHUE PA3/ICJIOB TUCITUIIIINHbI 1,05 28,35
3auem: 0,006 0,15
KoHTakTHas paboTa — MPOMEKYTOYHAS ATTECTAIIHS 0,006 0,15

Buj kouTpoJs: 3auer

AHHOTANUA padoyeil MPOrpaMMbl TUCUUIIMHBI
«TexHoJIOTMM BUPTYAJILHOI M 1OTOJTHUTEIbHOM peaqbHocTH» (B1.B.[1B.04.02)

1. eab AMCHMIIMHBI — CUCTEMAaTHUECKOE U3YyYEHHE OCHOB TEOPUU U MPAKTHUKU MYJIbTUMEIUMHBIX
CUCTEM U CHUCTEM BUPTYaJIbHON peanibHOCTH.

2. B pe3yabraTe HM3y4eHUs AUCHMILIMHBI O0y4alOUIWicsl MO NporpaMMme MAarucTpaTyphbl
HOJIAKEH:

Obaaoams  cnenyromumu  obmenpodeccnonanbubiMi  (OIIK) u  mpodeccuonansasiMu  (ITK)
KOMIIETEHIUSMMU:

- TOTOBHOCTBIO K 3allIUTe 0OBEKTOB MHTEIUIEKTYalIbHOW COOCTBEHHOCTH M KOMMEpPIHAIN3AllUY paB
Ha 00BEKThI HHTEIIEKTYaIbHOM coOcTBeHHOCTH (OITK-5);

- CIIOCOOHOCTBIO OPraHNU30BbIBATh CAMOCTOSITENIbHYIO U KOJUIEKTUBHYIO HAyUYHO-HUCCIIEI0BATEIbCKYIO
pabotTy, pa3zpabaTbiBaTh IUIaHBl M TPOrPaMMbl IMPOBEACHUS HAyYHBIX MCCIEJOBAHUN U TEXHUYECKHUX
pa3paboToK, pa3pabarbiBaTh 3aaanus i ucnonautenei (IIK-1);

- TOTOBHOCTBIO K TIOMCKY, 0Opa0oTKe, aHaau3y M CHUCTeMaTH3alMM HayYHO-TEeXHHUYECKOU
uH(OpPMAIIMH 110 TEME UCCIIE0BaHUs, BHIOOPY METOUK U cpecTB pemienus 3anaun ([1K-2);

- CIIOCOOHOCTBIO K OILIEHKE SKOHOMHYECKOH 3(pPEeKTUBHOCTH TEXHOJOTHYECKUX IMPOLECCOB, OLIEHKE
WHHOBAIMOHHO-TEXHOJIOTMYECKUX PUCKOB MPU BHEApEeHUH HOBBIX TexHomorui ([TK-6);

- CO0COOHOCTBIO OLIEHUBATh A((EKTUBHOCTh HOBBIX TEXHOJIOTUH U BHEAPATH UX B MPOHU3BOJICTBO
(TIK-7).

3nams:

- (hopmatbl TEKCTOBBIX, 3BYKOBBIX U BUJIEO (haiisios;

- crmocoObl  3ajaHusg  OOBEKTOB BUPTYaJbHOHW pEaJbHOCTH;
MHTETPUPOBAHHBIX B MYJIbTUMEINA U BUPTYAIbHYIO PEAIbHOCTD;

- TEXHOJIOTHUIO CKAaTHs BUJEO;

- TEXHOJIOTHIO CBEPXIIMPOKOIOI0CcHOM cBsi3u UWB.

Ymems:

- IPOBOJIUTh CUCTEMHBIH aHaIN3 0a30BbIX AITOPUTMOB;

- 00OCHOBBIBaTh BBIOOp CIIOCOOA TPEACTABICHUS TCOMETPUUYECKUX MOJENEH M alrOpUTMOB HX
BU3YyalIU3aliH;

- IPOBOJUTH MOJEJIMPOBAHNUE AITOPUTMOB M aHAJIU3UPOBATh €TI0 PE3YJIbTATHI.

Braoemy:

- TpUOOPETEHHBIMH 3HAHUSIMHM TP MOJCIUPOBAHMM M pa3pabOTKe NPOrpaMMHBIX CHCTEM
MYJIbTUMENA U BUPTYaJIbHON pEalbHOCTH.

00 OCHOBHBIX CHCTEMaXx,
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3. KpaTkoe cogep:xkaHue TUCHUTLIUHBI

Pasoen 1. Beedenue 6 mynrbmumeoua u 8UpmyaibHy0 peaibHOCHb

1.1. TexcroBsie ¢aiinel. ['paduueckue daiinbl. 3BykoBble daiinbl. Buneodaiinb

1.2. CmocoObl 3amgaHusi OOBEKTOB BUPTYaJbHOW PpPEATbHOCTH. AJTOPUTMBI  PEHJCPHHTA.
WNHTEepakTUBHBIE CUCTEMBI MOJICTTHPOBAHHUSL.

Pazoen 2. Web-6asupyemoe mooenuposanue gpopm

2.1. HoBsiii cranaapt Bujaeo. TexHonorus cxarus suaeo. H.264, MPEG-4 Part 10, AVC (Advanced
Video Coding). Anroput™msl BbIACICHHS KOHTYpoB W 2D XpoMakenHra. AJITOPUTMBI OTCIIEKHUBAHHS
IBUKECHUH.

2.2. TexHOIOTHS CBEPXIIUPOKOIOIOCHOU cBsi3u. 3D rpaduka peasbHOro BpEeMEHU U BUPTYalIbHBIC
CTY/IHH.

4. O0beM y4eOHOMH JUCHHILINHBI

o B 3aueTHBIX B akanewm.
Bunel yueOHO# paboThI

CIIMHUIIAX Jacax
O0masi TpyA0eMKOCTh JMCHMILJIMHBI 110 Y4eOHOMY IJIAHY 2 72
KonTrakTHasi pa6oTa — ayAUTOPHBIE 3aHSITHSI: 0,94 34
[Tpaktuueckue 3ansatus (I13) 0,94 34
CamocrositesbHas padora (CP): 1,05 37,8
KonTakTHas camocrosiTenbHas pabota — —
CamocTosTenpbHOE H3YUCHUE PA3/ICNIOB TUCIUILIMHBI 1,05 37,8
3auem: 0,006 0,2
KonTakTHas paboTa — MpOMEeKYyTOUHAS aTTECTAIHS 0,006 0,2

Buja koHTpOJIS: 3ager
. B 3auerHbIX B actponom.
Bunast yueOHoM paboTh

eIMHUIIAX gJacax
O0mas TpPyA0€MKOCTh JMCHMILIMHBI 10 Y4eOHOMY IJIAHY 2 54
KonrakTHasi pa6oTa — ayAUTOPHbIE 3aHATHS: 0,94 25,5
[Tpakruueckue 3anstus (I13) 0,94 25,5
CamocrositesibHas padora (CP): 1,05 28,35
KonTakTHas camoctosiTenbHas paboTa — —
CamocTosITeIbHOE N3YUEHHE Pa3iesiOB JUCIUILINHBI 1,05 28,35
3auem: 0,006 0,15
KonTakTHas paboTa — MpOMEeKYTOYHAS aTTECTAIHS 0,006 0,15

Bua konTpoJs: 3ager

AHHOTanus padoveil NPOrpaMMbl JUCHUIIMHBI
«Un:kenepuas 3xonomuka» (b1.B.J[B.04.03)

1. lleqp AUCHMIUIMHBI — CIOCOOHOCTh WCIOJB30BaTh JKOHOMHYECKHE 3HAHHS TPU OlEHKE
3¢ (HEeKTHBHOCTH Pe3yIbTaTOB HHKCHEPHBIX PEIICHUH ITPU BHEAPSHUH HOBBIX TEXHOJIOTHH.

2. B pe3yabraTre u3yYeHHsl AUCHHUILUIMHBI O0Y4YAIIWICS MO NporpaMMe MAarucTpaTypbl
JOJIAKEH:

Obnaoams  cnenyrommmu  obmenpodeccnonansubpiM  (OIIK) u  mpodeccuonansabiMu  (I1K)
KOMTICTCHITHSIMHU:

- TOTOBHOCTBIO K 3alUTe 00BEKTOB MHTEIUICKTYaIbHOW COOCTBEHHOCTH M KOMMEPIIHAIU3AIUU TIPaB
Ha 00BEKTHI HHTE/UIEKTyalbHOU coocTBenHOCTH (OITK-5)

- CIIOCOOHOCTHIO OPTraHU30BBIBATh CAMOCTOSTENILHYIO U KOJUICKTUBHYIO HAyYHO-UCCIIEIOBATEIBCKYIO
paboty, pa3pabaThiBaTh IUTAHBI M TIPOTPAMMBI TPOBEICHHUS HAYYHBIX HCCICIOBAHUNA W TEXHUYECKHX
pa3paboTok, pa3pabarbiBaTh 3aaanus i ucnonautenei (IIK-1);

- TOTOBHOCTBIO K TIOMCKY, 0Opa0OOTKe, aHamu3y M CHUCTEMaTH3allid HAyYHO-TCXHHYECKOU
UH(OPMAIIUH TI0 TeME KCCIICIOBaHMUs, BBIOOPY METOUK U CpeAcTB petieHus 3aaauu (I1K-2);

- CIIOCOOHOCTBIO K OIIEHKE IKOHOMHYECKON A(()EKTUBHOCTH TEXHOJIOTHYECKUX IPOIIECCOB, OIEHKE
WHHOBAIHOHHO-TEXHOJOTMUECKUX PUCKOB TPU BHEPEHUHU HOBBIX TexHosorui (ITK-6);
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- CIIOCOOHOCTHIO OIEHUBATh d(PPEKTUBHOCTh HOBBIX TEXHOJIOTUW U BHEAPSATH UX B MPOU3BOJICTBO
(TIK-7).

3namo:

- OCHOBHbIE KOHIICTIIIMY U METObl SKOHOMHYECKOTO 00OCHOBAHUSI HOBOBBEJICHUH U YIIPABICHYECKUX
peueHui;

- B3aUMOCBSI3M MHHOBAIIMOHHOW AKTUBHOCTH M KOHKYPEHTOCIIOCOOHOTO Pa3BUTHUSL HPEIIPUSITHIA;
MPUHLIUIBI IPOECKTHOIO YIIPABICHUS MPEAIPUATHEM U CYITHOCTH UHKEHEPHBIX IPOEKTOB;

- METO/IbI ¥ TEXHOJIOTUHU 0TOOpa U pean3aliii MHHOBAIUI; clIOCOObI U HCTOYHUKU (DUHAHCHPOBAHUS
WHKEHEPHBIX ITPOEKTOB;

- mpouecchl W (QYHKIMH YIOPaBICHUS WHKEHEPHBIM TPOCKTOM; OCOOCHHOCTH YIIPaBJICHUS
MEXIYHAPOAHBIMA HH)KEHEPHBIMU ITPOCKTaAMU.

Ymems:

- HCIIOJIb30BaTh 3KOHOMHMYECKHE 3aKOHOMEPHOCTHM HWHHOBAIIMOHHOW IPOEKTHOM AESATENBHOCTH M
KOHKYPEHTOCTIOCOOHOCTH;

- YYUTBIBATh MaKpPOAIKOHOMUYECKUE (DAKTOPBI; MOHUMATh IPUPOJLY U CTPYKTYPY Ipoliecca MPUHITHS
pENICHHI U TIPAaBHIILHO BRIOMPATH METOIBI PEIICHUS YIIPABICHUSCKHUX TIPOOIIEM;

- OCYILIECTBIATH (D (PEKTUBHYIO MOTUBAIMIO NIepcoHaNa, GOPMUPOBATH OPTaHU3ALMOHHYIO KYJIbTYPY;
dbopMain30BaTh MPOEKT KaK OOBEKT YIIPABJICHHUS.

Braoemy:

- METOA0JIOTUEN CUCTEMHOIO MOAXO0a K OpraHu3alluu;

- IOHUMAaTh (PYHKIIMH U TIPOIECCHI YIIPABICHUS MPOCKTAMH B UX B3aUMOCBSI3H;

- OM3HEC-TUTAHUPOBAHUEM W MHBECTHIIMOHHBIM aHAITM30M HH)KEHEPHOTO TIPOCKTA;

- HHCTPYMEHTAJIbHBIMU CPEJICTBAMU YIIPABICHUS IPOEKTAMH.

3. KpaTkoe conep:kaHue TUCHUTLIAHBI

Pa3zoen 1. Hayuno-mexnuueckutl npoepecc u UHHOBAYUOHHbLE NPOYECChL

1.1. OcHOBHBIE TOHATHUS YIPABJICHUS HH)XCHEPHBIMH WHHOBAIMOHHBIMHM TMpoekTamu. [loHsTHE 1
KJaccuguKalus 3aTpar Ha Mpou3BoAcTBO. PopMupoBaHrue ce6ECTOMMOCTH MO YKOHOMUYECKHM 3JI€MEHTaM
Y CTaThsIM PacX0JI0OB.

1.2. OcHOBBl W MexaHM3Mbl IieHOOOpa3oBaHus. [lonatne w Bungel 1eH. lleHoBas monuTHKA
npeanpusitusi. ynknun 1eH. LleHoBsie cTpaTerun. MeTtoasl pacyeta 1eH. PacueT 1ieHsl ajst odecreueHus
0e3yObITOYHOCTH U MPHOBUTLHOCTH Mpon3BoAcTBa. lleHa moTpebnenus. DakTopel, BIUSIONINE HA YPOBEHb
neH. OnpeeneHre 1eHbl Ha MPOYKIIUIO0 MPOU3BOICTBEHHO-TEXHUYECKOTO HA3HAUCHUS

Pa3zoen 2. Memoowi u mexuonocuu ynpasnenus UHHCEHePHbIMU UHHOBAYUAMU

2.1. Bu3Hec-TUTaHUPOBAHNE HHXKEHEPHBIX HHHOBAITMOHHBIX TIPOSKTOB. THCTpyMEHTAIIBHBIC CPEeICTBA
YIpaBJICHUS UHKEHEPHBIMU IPOEKTOM.

2.2. I'padpraeckue M aHATUTHYECKUE METOJBI OMPEEICHUS MPOU3BOACTBEHHOTO ITMKIIA CIOKHOTO
nporiecca. Opranuzanus MPOU3BOACTBEHHOTO MpoIlecca MPHU PA3IUYHBIX BUAAX ABMKCHUS MapTHi 00bEKTOB
MPOU3BOACTBA. JKOHOMUYECKOE 3HAUYCHHUE W MYTH COKPAIICHUS JIUTEIBHOCTH MPOU3BOACTBEHHOIO IIHMKJIA
WuTerpanust ncciaenoBaTENbCKUX M OMBITHO-KOHCTPYKTOPCKUX pabOT, MapKETHHTa U MPOU3BOJACTBEHHOM
JIEATEIIbHOCTH TIPU CO3/IaHUU HOBBIX BUJIOB MPOIYKIIMU U HOBBIX TEXHOJOTHH.

4. O0beM yueOHOI TUCIHIJIHHBI

. B 3aueTHBIX B akanewm.
Bunet yueOHoI paboThI
€IMHUIIAX qacax
Oo0masi TpyA0eMKOCTh JMCUMILJIMHBI 10 Y4eOHOMY IJIaHY 2 72
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHA: 0,94 34
[Tpaktuueckue 3ansatus (113) 0,94 34
CamocrositesibHas padora (CP): 1,05 37,8
KoHTakTHas camocTosiTeNbHas paboTa — —
CaMOCTOsITeTbHOE U3YUYCHHE PA3/IeNIOB JUCITUTIINHBI 1,05 37,8
3auem: 0,006 0,2
KonTakTHas paboTa — MpOMeKyTOUYHAsL aTTECTAIHS 0,006 0,2
Bua koHTpoOJIS: 3auer
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. B 3ayeTHBIX B actponom.
Buapr yaeGHO# paboThI

eIMHALIAX Jacax
OO0masi TpyA0eMKOCTb JMCUMILJIMHBI 110 Y4eOHOMY IJIAHY 2 54
KonrakTHasi pa6oTa — ayJJUTOPHbIE 3aHSITHUSI: 0,94 25,5
[Tpaktuueckue 3ansatus (113) 0,94 25,5
CamocrositesibHas padora (CP): 1,05 28,35
KoHTakTHas camocTosiTeNIbHAs PaboTa — —
CamocTosTenpbHOe H3YUCHUE Pa3/IeNIOB TUCIUIIINHBI 1,05 28,35
3auem: 0,006 0,15
KonTakTHas paboTa — MpOMeKyTOUYHAsL aTTECTAIHS 0,006 0,15

Buj koHnTpoJs: 3auer

AHHOTANUA padoyei MPOrpaMMbl TUCUUIIIMHBI
«OCHOBBI HAYKH 0 JTaHHBIX JIJIs XUHMHKOB-TexHoJ0roB» (b1.B./1B.04.04)

1. Heap AuCHUIIUHBI — (OPMUPOBAHHE KOMILJIEKCA TEOPETHUECKUX 3HAHUU, METOJOJIOTUYECKUX
OCHOB U TIPAaKTHYECKUX HABBIKOB B 00JIaCTH aHAIM3a HECTPYKTYPUPOBAHHOW HH(DOPMAIIHH. .

2. B pe3yabraTre u3ydeHHs] AUCUMILUIMHBI O0YyYalOIMiicsi MO NporpaMMe MAarucTpaTrypbl
JOJIZKEH:

Ob6naoams  cnepyromumu — obmenpodeccuonansibiMa (OIIK) u  nmpodeccuonansibivMu — (TTK)
KOMTICTCHITHSIMH:

- TOTOBHOCTBIO K 3aIl[UTe 00BEKTOB MHTEIJIEKTYaIbHOW COOCTBEHHOCTH M KOMMeEpPIHAINU3allluy IpaB
Ha 00BEKTHI HHTEIUIEKTyalbHOU coocTBeHHOCTH (OITK-5)

- CIIOCOOHOCTBIO OPTraHU30BBIBATh CAMOCTOSITENIbHYIO U KOJIJICKTUBHYIO HAyYHO-UCCIIEI0BATEIBCKYIO
paboTy, pa3pabarbiBaTh IDIAHBI M TIPOTPAMMBI IMPOBEACHUS HAYYHBIX HCCIICOBAHMA W TEXHHYECKUX
pa3paboToK, pa3pabaTbiBaTh 3aaanus A1 ucnonautenei (ITK-1);

- TOTOBHOCTBIO K TIOMCKY, OOpaOOTKe, aHaIM3y W CUCTEMATH3aIlMM HAYYHO-TEXHHUYECKOU
uH(pOpMAIIMH 110 TeMe UCCIIe0BaHMsI, BHIOOPY METOIUK M CpeAcTB pemenus 3aaaun (ITK-2);

- CIIOCOOHOCTBIO K OIIEHKE IKOHOMHUYECKON A(()EKTUBHOCTH TEXHOJOTHYECKUX MPOIIECCOB, OIEHKE
WHHOBAIMOHHO-TEXHOJIOTMYECKUX PUCKOB MPH BHEIPEHUH HOBBIX TexHojorui (ITK-6);

- CITOCOOHOCTHIO OIEHUBATh 3(PPEKTUBHOCTH HOBBIX TEXHOJOTHH M BHEIPATH UX B MPOU3BOJICTBO
(TIK-7).

3namo:

- XapaKTePUCTHKU PBhIHKA CHUCTEM aHajn3a HECTPYKTYPUPOBAHHON HMH(OPMALUUA U TEPCHEKTUBBI
pa3BUTHS cerMeHTa HH()OPMAITHOHHO-TEXHOJOrHYeCKor oTpacin «bombinue nanusie» (Big Data);

- OCHOBHBIE METOJIbI aHallM3a, MpUMeHseMble B «BbONbIINX AaHHBIX», a TaK)Ke OCHOBHBIE KIIACCHI U
MPHUHIIAITE TIOCTPOSHUST WH(OPMAIMOHHBIX CHCTEM, NPUMEHSIEMBIX JIJIS MPAKTHYCCKOH peau3alidi dTUX
METOJIOB.

Ymemn:

- IPUMEHSATH JIJIS aHAIKM3a HECTPYKTYPUPOBAHHOW HH(POPMAIIUU IBPUCTUUYECKUE aJTOPUTMBI TTIOUCKA,
SBOJIIOIIMOHHOE BBIYHMCIICHHE, TEHETHYECKHE aJTrOpUTMBbI, HeHamparisiemoro oOyuenus (Unsupervised
Learning).

Braoems:

- HaBBIKAMH WCTIOJB30BAaHUS CHUCTEM aHaIM3a HECTPYKTYPHUPOBAHHOW HH(OPMAIUU I pEIICHUS
3aJ1a4 CKBO3HOTO TTOWCKA 10 HCTOYHHKAM, BBISBIICHUS 3aKOHOMEPHOCTEH Ha OCHOBAaHUU aHAJIN3a TEKCTOBBIX
TAHHBIX, U3BJICUEHUS KITFOUYEBHIX (DAKTOPOB U3 HECTPYKTYPHUPOBAHHBIX TEKCTOB.

3. KpaTkoe coaep:kaHue TUCHUTIIAHBI

Pazoen 1. Konyenyus «bonvuiux [annvixy.

Heo6xoauMocTh B aHATUTHYECKOW paboTe ¢ OOIBITUMHU TaHHBIMU. SIBHAs (BBIpa)KCHHAS) M CKPBITas
(ctpyktypHas) uHbopmarus. KonrmuecTBeHHas U Ka4eCTBEHHAsI CTpaTeTysl aHAlIM3a TEKCTOB. Bo3MokHOCTH
U OrpaHWYeHUs KaXAoro u3 moaxoaos. Ilponenypa koHTeHT-aHanusza. OmnpeneneHue Kpyra npoOiem s
KOHTCHT-aHaIH3a.

Pazoen 2.

104




HectpykrypupoBannast uHbOpMaIuss DBPUCTUYCCKUE aAITOPUTMBI  TIOMCKA, 3BOJIOIMOHHOE
BBIYHCIICHHE, ATalbl T€HETHYECKOTO AITrOpHTMa: 3ajaHue IesieBod (yHKIUH (MIPUCTTOCOOIECHHOCTH) IS
oco0eil MOomyJsluHu, CO3AAHME HAYaJbHOW IIOMYJIALMM, DPAa3MHOXKEHHE (CKpEILMBAHUE), MYTHpPOBAHUE,
BBIUMCJICHHE 3HAUYEHUs LeNeBOM (YHKIMM A BceX ocobei, (opmMupoBaHHE HOBOIO IOKOJICHUS
(cenmekius).

Paszoen 3.

AnmnapaTtHoe u nporpaMMHoe obecnieuenue «bonpmux JlaHHBIX». BeraucneHuss HeKOTOpsIX HaOOpPOB
pacrpezieieHHBIX 3ajlau ¢ UCIOJIb30BaHUEM OOJIBIIOTO KOJUYECTBA KOMIIBIOTEPOB, 00pa3yIoNINX KiIacTep.

Paszoen 4.

MacmrabupoBanue U MHOTOYpOBHeBoe xpaHeHue «bonbmux JlanHbx» Mojenu pa3BEPTHIBAHHUS:
yacTHOe 00Js1ako, myOauyHOoe 00J1ako, ruOpuaHOe 001aKo, 001mecTBeHHOe 00J1ako. Mojiean 00CTyKUBaHHUS:
nporpaMMHoOe obecrieueHue, miargopma, HHPpacTpykTypa. IKOHOMUYECKHE ACIIEKThHI IIEHTPOB 00pabOTKH
JaHHbIX. be3onacHOCTh Npy XpaHEHUH U NIEPEChUIKE JTAHHBIX.

Paszoen 5.

[Ipaktnueckoe npumeHenne «bonbmmx J[anubeix» IlpakTudeckoe mnpumeHeHue pemenuii 1BM
Cognos Analytics u pecypcoB miardopmel IBM Bluemix. Ilonstue mabioHa, co3laHUE TPABWI H
KaTeropuid.

4. O0beM y4eOHOMH JUCIHILINHBI

o B 3aueTHBIX B akanewm.
Bune! yueOHO# paboThI

€IMHULIAX yacax
OO0masi TpyA0eMKOCTb JMCHMILJIMHBI 110 Y4eOHOMY IJIAHY 2 72
KonTrakTHasi pa6oTa — ayIuTOPHBIE 3aHSITHSI: 0,94 34
[Tpaktuueckue 3anstus (I13) 0,94 34
CamocrositesbHas padora (CP): 1,05 37,8
KoHTakTHas camocTosTeNIbHAs paboTa — —
CamocTosITeIbHOE N3YUECHHE Pa3iesIOB JUCIUILINHBI 1,05 37,8
3auem: 0,006 0,2
KonTakTHas paboTa — MpOMeKYyTOYHAS aTTECTAIHS 0,006 0,2

Bua konTpoJs: 3ager
. B 3auerHbIX B actponom.
Bunast yueOHoM paboTh

SIMHATIAX gJacax
O0mas TpyA0€MKOCTh JMCIMILIMHBI 10 Y4eOHOMY IJIAHY 2 54
KonrakTHasi pa6oTa — ayAUTOPHBbIE 3aHATHS: 0,94 25,5
[Tpaktuueckue 3anstus (I13) 0,94 25,5
CamocrositesbHas padora (CP): 1,05 28,35
KoHTakTHas camocTosITelIbHAs paboTa — —
CamocTosITeIbHOE U3YUCHHE Pa3IesIOB JUCIUILINHBI 1,05 28,35
3auem: 0,006 0,15
KonTtakTHas paboTa — MPOMEKYTOUHAS aTTECTAIHS 0,006 0,15

Bua konTpoJs: 3ager

AHHOTanus padoyeil NPOrpaMMbl JUCHUIJIMHBI
«AuTeekTyaabHas coocreennocTsh» (b1.B.JIB.04.05)

1. Heap aucHUMIMHBI — (QOpMHpPOBAHME TMPAKTHUUECKUX HABBIKOB pacuéra 3(QeKTUBHOCTH
WCITOJIH30BaHUS M300pETEHUH, TUIICH3UN U IPYTUX O0OBEKTOB MHTEIUIEKTYaTIbHON COOCTBEHHOCTH, a TaKKe
03HAKOMJICHHE C OCHOBHBIMU METOJIaMU 3aIIUTH O0HEKTOB HHTEIIEKTYIbHON COOCTBEHHOCTH.

2. B pe3yabTrare u3ydyeHHs IMCHUILUIMHBI O0Y4YAIOIIMICA MO NporpaMMe MAarucTpaTrypbl
JTOJIZKEH:

Obnaoams  cnepyrommmu  odmenpodeccuonanbHbiMu  (OIIK) u  mpodeccunonansupiMu  (ITK)
KOMITCTCHIIMSIMHU:

- TOTOBHOCTBIO K 3alIUTE 00HEKTOB MHTEIUICKTYaIbHONH COOCTBEHHOCTH M KOMMEPIHAIM3AIIMN TTPaB
Ha 00BEKThI HHTEIUIEKTyalIbHOU coocTBeHHOCTH (OITK-5)
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- CIIOCOOHOCTBIO OPTaHU30BBIBATH CAMOCTOSTENIBHYIO M KOJJICKTUBHYIO HAYYHO-HCCIIEI0BATEIbCKYIO
paboty, pa3pabaThiBaTh IUIaHBl M INPOTPaMMbl INPOBEIACHUS HAYYHBIX HCCIEAOBAaHMM M TEXHMUYECKHX
pa3paboToK, pa3pabarbiBaTh 3amanus i ucnonautenei (IIK-1);

- TOTOBHOCTbIO K IIOMCKY, 0Opa0OTKe, aHauu3y M CUCTEMaTH3alMM Hay4YyHO-TEXHUUYECKOH
UH(OpMAIIHH 110 TEME UCCIIC0BaHUS, BHIOOPY METOIUK U cpeAcTB pemenus 3aaaun ([1K-2);

- CIIOCOOHOCTBIO K OLIEHKE YKOHOMHUYECKOH 3(h(hEeKTUBHOCTU TEXHOJOTHYECKUX IMPOLIECCOB, OLIEHKE
VMHHOBAIIMOHHO-TEXHOJIOTHYECKUX PHCKOB IPH BHEpeHHH HOBBIX TexHoorui (I1K-6);

- CHOCOOHOCTBIO OLIEHMBATh A(PPEKTUBHOCTh HOBBIX TEXHOJOTHI M BHEIPSTHh UX B MPOU3BOJCTBO
(ITK-7).

3uame:

- OCHOBHBIE IIPUHIIMIIBI YIIPABJIECHUS HHTEIJIEKTYaIbHON COOCTBEHHOCTBIO HA IPEANPUATHSX;

- 0COOEHHOCTH WHTEJUIEKTYaJIbHOW COOCTBEHHOCTH KaK OOBEKTa XO3SIMCTBEHHBIX OTHOLICHWNA Ha
IPEIIPUITHH;

- COBPEMEHHOE COCTOSIHME U TEHACHLIUU Pa3BUTHUS PbIHKA MHTEJUIEKTYaIbHOW COOCTBEHHOCTH.

Ymemn:

- OLICHUBATh Pa3InYHblEe OOBEKTHI MHTEIJIEKTYyaIbHON COOCTBEHHOCTH;

- YOPaBIATh MHTEIUICKTYalbHOH COOCTBEHHOCTBIO KAaK OOBEKTOM XO3SHCTBEHHBIX OTHOILEHHWH Ha
HIPEIIPUATHH.

Braoemy:

- HaBbIKaMH OLICHKH OOBbEKTOB MHTEJIEKTYyaIbHOI COOCTBEHHOCTH;

- HaBbIKaMHU YTIpaBJIEHUS] MHTEIJIEKTYalbHON COOCTBEHHOCTHIO;

- HaBBIKAMH ONpEICNCHHUS 3HAYUMOCTH HMHTEJUICKTYalbHOH COOCTBEHHOCTH B HWHHOBAIIMOHHBIX
CUCTEMaX.

3. Kpatkoe coep:kanue AU CUUINIAHBI

Pasoen 1. Humennexmyanvnas cobcmeennocms: 00ujue noaioxicenus

1.1. ABtopckoe mpaBo. IlatrentHoe mpaBo. IlpuHuun nareHTHOHW oxpaHbl. CBsI3b aBTOPCKOTO H
npoMblIIeHHOro npaBa. CyObekThl MaTeHTHOW oxpaHbl u300pereHuil. OOBEKTH H300peTeHUil.
Heoxpansiemble 00beKTHI. Y CII0BUS NaTEHTHON oXpaHbl n300peTeHnid. CucreMsl naTeHToBaHud. [laTrenTHOE
npaBo Ha uzobpereHus. CiyxeOHble n3o0pereHus. CekpeTHble n3oopereHus. Cpok AelcTBUS MaTeHTa Ha
n3o0peTeHue. 3apy0OexHoe maTeHTOBaHUE.

1.2. Oxpana mnose3HbIx Mojeneil. OxpaHa NPOMBINUIEHHBIX o00pa3noB. OxpaHa TOMOJIOTUH
MHTETPAIbHBIX MHUKpocxeM. OXxpaHa CeJleKIMOHHBIX JAocTikeHud. IlarenTHwif mnouck. IlateHTHOE
uccinenoBanue. IlarenTHass uucrota. OxpaHa MapKeTHHIOBbIX oOo3HaueHui. Ilepemaua mnpaB Ha
MHTEJUICKTYyJIbHYI0 COOCTBEHHOCTh. OlleHKa NHTEIJIEKTYaIbHOM COOCTBEHHOCTH.

Pasoen 2. Ynpaenenue unmennekmyanoroti cobcmeeHHOCMbIO HA NPEONPUAMUU

2.1. OcoOeHHOCTH BHEIPEHUS BHICOKOTEXHOJIOTMYHBIX MHHOBALMN. YIpaBleHUE HHTEIUIEKTYyaIbHOM
COOCTBEHHOCThIO  Ha  npeanpustTud.  CTparerud  KOPIOPAaTHBHOIO  YIpaBIeHHs  OOBEKTaMH
MHTEJJIEKTyalIbHOM COOCTBEHHOCTH.

2.2. 3amura HHTEUIEKTyaJbHbIX IIpaB. 3allMTa JMYHBIX HEUMYILIECTBEHHBIX IpaB. 3aluTa
UCKJTIOYMTENbHBIX TPaB.

4. O0beM yueOHOI TUCIHIIHHBI

. B 3aueTHBIX B akanewm.
Bunet yueOHoI paboThI
CIMHUIIAX Jacax
O01asi TPYA0EMKOCTh JUCIUILUIMHBI 110 Y4eOHOMY IJIAHY 2 72
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHA: 0,94 34
[Tpaktuueckue 3ansatus (113) 0,94 34
CamocrosiTesibHas padora (CP): 1,05 37,8
KoHTakTHas caMocTosiTelIbHasi paboTa — —
CaMOCTOsITeTbHOE H3YYCHHUE PA3/IeNIOB JUCITUTIINHBI 1,05 37,8
3auem: 0,006 0,2
KonTakTHas paboTa — MpOMeKyTOUYHAsL aTTECTAIHS 0,006 0,2
Bua koHTpoOJIS: 3auer
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. B 3ayeTHBIX B actponom.
Buapr yaeGHO# paboThI

eIMHALIAX Jacax
OO0masi TpyA0eMKOCTb JMCUMILJIMHBI 110 Y4eOHOMY IJIAHY 2 54
KonrakTHasi pa6oTa — ayJJUTOPHbIE 3aHSITHUSI: 0,94 25,5
[Tpaktuueckue 3ansatus (113) 0,94 25,5
CamocrositesibHas padora (CP): 1,05 28,35
KoHTakTHas camocTosiTeNIbHAs PaboTa — —
CamocTosTenpbHOe H3YUCHUE Pa3/IeNIOB TUCIUIIINHBI 1,05 28,35
3auem: 0,006 0,15
KonTakTHas paboTa — MpoMeKyTOYHAsL aTTECTAIHS 0,006 0,15

Buj koHnTpoJs: 3auer

AHHOTANUA padoyeil MPOrpaMMbl THCUUIIIMHBI
«/leoBbie kommyHukanumn» (b1.B./1B.04.06)

1. Hesapb ucuUMNIMHBI — IPUOOPETEHNE 3HAHUI U OCBOCHHME TEXHOJIOTHI COLMAIbHON alanTalliu K
npodecCHOHATHPHON KOMMYHHKAIIUU B YCIOBHUSIX MEKIMYHOCTHOTO OOIICHUS.

2. B pe3yabraTre u3y4eHHs] AUCUMILUIMHBI O0y4YalOUIWiicsi MO NporpaMMe MAarucTpaTrypbl
JOJIZKEH

Ob6naoams  cnepyromumu — obmmenpodeccuonansubiMu (OIIK) u  nmpodeccuonansibivMu — (TTK)
KOMITETEHIIHSIMU:

- TOTOBHOCTBIO K 3aIl[UTe 00BEKTOB MHTEIUIEKTYaTbHOM COOCTBEHHOCTH M KOMMEPIIHMAIU3AIUH TIPaB
Ha 00BEKTHI HHTE/UIEKTyaIbHON coocTBeHHOCTH (OITK-5)

- CIIOCOOHOCTBIO OPTraHU30BBIBATh CAMOCTOSITENIbHYIO U KOJUIEKTUBHYIO HAYYHO-HUCCIIEI0BATEIBCKYIO
paboty, pa3pabaTeiBaTh IUTAHBI M TPOTPAMMBI TPOBEICHHUS HAYYHBIX HCCICIOBAHMA M TEXHHYECKUX
pa3paboToK, paspabaTbiBaTh 3aaaHus A ucnonautenei (ITK-1);

- TOTOBHOCTBIO K TIOMCKY, 00pa0OTKe, aHATW3y M CHUCTEMaTH3allMd HAyYHO-TEXHUYECKOU
UH(OPMAIMH 110 TEME UCCIICA0BaHsI, BHIOOPY METOIUK U cpeacTB pemieHus 3aaaun (I1K-2);

- CIIOCOOHOCTBIO K OIIEHKE IKOHOMHUYECKON 3(D(PEKTUBHOCTU TEXHOJOTHYECKUX IMPOIIECCOB, OIEHKE
WHHOBAIMOHHO-TEXHOJIOTMYECKUX PUCKOB MPH BHEAPEHUH HOBBIX TexHojorui (ITK-6);

- CrocOOHOCTBIO OLIEHUBATH A(P(PEKTUBHOCTH HOBBIX TEXHOJIOTHH W BHEIPATh WX B MPOH3BOJICTBO
(TIK-7).

3nams:

- TEOPETUYECKHE OCHOBBI 3TUKU JIEJIOBOTO OOLICHHUS;

- OCHOBHBIE TIPUHIIMITBI, CTIOCOOBI ¥ CPENICTBA JICIIOBOTO OOIICHUS,

- HPaBCTBEHHBIE OCHOBBI JICJIOBOTO OOIIEHUS, 3TUKY U 3TUKET JI€JI0BOTO OOILICHHUS.

Ymems:

- IPUMEHSATH MOJTyYE€HHBIE TEOPETHUECKUE 3HAHUS B IIPAKTUUECKOM padoTe;

- HCTIOJIH30BAaTh MEXaHU3Mbl BHYTPUTPYIIIOBOTO PETYIHMPOBAHUS KOHPIUKTHBIX CUTYAIHIH;

- OpraHN30BaTh U POBECTH JEJIOBbIE IEPErOBOPHI U JIETOBBIE BCTPEUH.

Bnaoemy:

- METO/IaMU JUArHOCTUKH CTUJISIX PYKOBOJICTBA M MEXaHU3MaMH MX ONITUMU3AIIHH;

- METOJJaMH OpPTaHW3alUU PaOOTHl KOJUIEKTHBA U TPUHATHS YIPABICHYSCKUX PEIICHUN B YCIOBHUSX
pa3IMYHbIX MHEHUH;

- COIMANBHOM M ATUYECKON OTBETCTBEHHOCTHIO 32 TIPUHSTHIC PEIICHHS.

3. KpaTkoe coaep:xkanue TUCHUNIUHBI

Pasoen 1. Teopemuueckue ocHogbl Oucyuniunsl «/Jenosvle KOMMYHUKAYUUY

Tema 1. Ilpeamer, MeTonsl M (YHKUMM TUCHMIUIMHBI «/lenmoBele kommyHukanum». I[Ipenmer
TUCIHUIUIMHBL U €€ TNpUKIagHONW xapakTep. CBsA3b JENOBOTO OOIIEHUS M CHEIUAIbHBIX JUCHUIUIMH:
HSKOHOMHYECKUX, TPABOBBIX, IOJIUTUYECKHX, OPTaHU3ALMOHHBIX, MPO(ECCHOHAIBFHOTO YIpPaBJICHUS.
JlenoBble KOMMYyHHUKalMu B oOmiecTBe. JlegoBble KOMMYHHMKAIMM M 3TUKa moBefeHus. OcoOeHHOCTH
JIeIOBOTO OOILIEHHSI W €ro OTIMYUE OT APYTUX THUIOB OOmIeHHs. Buabl U ¢GopMbl €I0BOro OOIIECHUS.
OcHoBHbIE MeTOABbl HayKH «JleoBble KOMMYHHKAIIMU»: 3KCIEPUMEHTANbHBII METOJ, MOJEIHpOBaHUE,
TecTupoBaHue. ['Hoceonornyeckas, MPOrHOCTUYECKAsk U aKCHOJIOTHYecKas (QyHKIMU AETOBOTO OOIICHHS.
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Tema 2. Jluunoctes B AenoBoM oOmeHuu. [loHsATHE «IMYHOCTE». OCHOBHBIE XapaKTEPUCTUKU
JUYHOCTH. Y CTAHOBKHU M CTIOCOOBI MoBeneHus B obmecTBe. Moaenu nosenenns K. Pomkepca u A. Macnoy.
Konnenmuust camoaktyanuzanuu JudyHOCTH. Hepapxust morpeOHocTel nuuyHoct A. Macnoy. 3akoH
koHrpysHtHoctu K. Pomxkepca, O. ®@pomma. BiusHue >KOHOMHYECKMX M KyJIbTypHBIX (DAKTOpOB Ha
CTaHOBJICHHUE colanbHOro xapakrepa. Konuenuuu JI. Beirorckoro u A. JleontseBa. Makpo- 1 MUKpOCpeaa
JUYHOCTH, CTPYKTYpa U poJib B JleTepMUHALMU MoBeAeHus. ColualibHble CTEPEOTHIbI, UX OCOOEHHOCTH,
CBS3b C MAHUITYJIMPOBAHUEM JIMUHOCTHIO. Poiib U cTaTyc nmuuHocTu. Teopus craauil pa3BuTUs JIMYHOCTH O.
OpHUKCOHA, 0COOEHHOCTH 3TAIlOB CTAHOBJICHUS M Pa3BUTHSI IMUHOCTH.

Tema 3. IIporecc nemoBoro oOmEeHUs

Crpyxkrypa aenoBoro obmenus. KommyHnukanuu B 1enoBom oOmiennu. BepOanbHas 1 HeBepOanbHas
KOMMyHMKanuu. MHrtepaktuBHoe JlenoBble KOMMyHMKauuu. BsaumozneicTBue mnapTHEpOB. 3aKOH
koHrpy3HTHOCTH K. POomkepca. TpaHcakTHbINl aHanu3 nenoBoro ooOmeHus . bepHa. MaHUNynsSTUBHBIC
IIPUEMBbl B MEKJIMYHOCTHOM JI€JIOBOM OOIIEHUH, 3alUTa OT MaHUNyJsuid. CTpeccsl B 1€10BOM OOLICHUU.
TakTHKa CTPeCCOyCTOMYNBOIO MOBEICHHUS.

Pasoen 2. Jlenogvie kommyHnuxayuu 6 obwecmee

Tema 4. UnauBunyanbsblil ctuiib oOmeHus. [lonsatue 00 MHAMBUAYAIbHOM CTHIIE JESTEIBHOCTH U
oOmenus. IlpuponHele W colMaigbHbIE JETEPMUHAHTHI (POPMUPOBAHMS HMHAMBHIYaIbHOIO CTUJIS
KOMMYHHMKAaTUBHOW J€ATEIbHOCTH. Buabl MHAMBUAYaIbHBIX CTUJIEH M CHOCOOBI UX pPa3BUTHUS. YMEHHUS
caMOaHajM3a CTWIEBBIX OCOOEHHOCTeW oOmeHus. MHIuBuayanbHble CTpaTerMd M TaKTUKU B OOIIEHUH.
Oransl 1en0Boro odmeHus. CoBpeMeHHbIE TEXHOJIOTUH AeI0BOro oomeHus. CTHIIN IU1epCTBa.

Tema 5. JlenoBsle KOMMyHUKalMu B paboueii rpymnme. Paboyas rpyrmna kak 0cOObIi TUIT COIIMATBHOM
rpymmnsl. Tunonorus pabounx rpymi. MeXIHMYHOCTHBIE OTHOMICHUS B pabodeld rpymme. Kondopmusm u
HOHKOHpopMu3M. CTpykTypa paboueil rpynmbsl. PedepenTHas rpynna u ee BIMSHHME Ha OOILIECTBEHHOE
MHEHHE. MexaHu3Mbl PEryJIMpOBaHUS KOJUICKTUBHOM JACSATENBHOCTH paboued rpynmbl. JlugepctBo B
paboueii rpynmne. Turbl U CTUIB TUAEPCTBA. ATANITUBHBIX U HEAJAANTUBHBIX CIOCOOBI KOMMYHUKALIUH.

Tema 6. [lenoBwie meperoBopbl. OOIIasi XapaKTepUCTHKA MEPETOBOPOB, LETHW U 3a/Jadd CTOPOH.
Crpaterusi BelcHMsI NEPETOBOPOB, €€ BB MO3MIMOHHBIA TOPr W TMAPTHEPCKHM IMOAXOJX Ha OCHOBE
B3aMMHOIO YyyeTa HWHTepecoB. J[MHaMuKa BeJeHUs IeperoBopoB u ee craauu. I[Ipouecc BeneHus
neperoBopoB. [lpaBwia moBeAeHUs M TUIMYHBIE OUIMOKM B XOZE MEPEroBOpPOB. AHAIN3 pPe3yjIbTaTOB
NEPETrOBOPOB U BHINOJIHEHHE JOCTUTHYTHIX JOTOBOPEHHOCTEH.

Pazoen 3. Dmuxa oenosoco obwenus

Tema 7. Konduukrsl B aenoBoMm oOuieHuH. KOHQUIUKT B 1€70BOM OOIIEHUH, €r0 OCOOEHHOCTH.
ConuanbHble NPEANOCHUIKM BO3HUKHOBEHHS KOH(QUIMKTAa B JenoBoM oOmeHuu. Craguu M CTpyKTypa
KoH(uKTa. Tunonoruss KoHGIUKTOB B AenoBoM oOuieHun. Kaprorpadus koHdpavkra. CTUIM nmoBeneHus
JIENIOBBIX TAapTHEPOB B KOH(MIMKTHOM cHUTyanMu. MeXaHU3Mbl BIMSHHUS Ha [EJIOBOIO MapTHEpa B
KOH(IMKTHON cuTyauuu. MojenupoBaHue pa3peiieHus: KOHQIUKTOB B JIEJIOBOM OOIIEHUH.

Tema 8. OTuka aenoBoro odmeHus. ITUKa Kak HayKa O MOPAJIIbHBIX HOpMaxX U MPUHIMIIAX OOLICHHUS.
BimstHue peIHOYHBIX OTHOIICHUH Ha 3THKY JIETIOBOTO OOIICHUSI.

VYHHUBepcallbHbIe 3THYECKHWE TMPHUHLIMIBI M OCOOCHHOCTH WX MPOSBICHUS B NPAKTUKE JIEIOBOTO
oOuienusi. OCHOBOIMOJIAralOIIKe MPUHIUIIBI IETI0OBOr0 OOIIEHHs. DTHKA JIEJIOBOT0 OOLIEHUS B OPraHU3all|H.
CriocoObl TMOBBIIIEHUS HPAaBCTBEHHOTO YPOBHS JIEJIOBOrO OOLIEHHS B OpraHu3anuu. JlenmoBoil 3THKET.
Umumx u TexHosnorust ero (gopmupoBaHust B jaenoBoM sTukere. Tema 9. JlenoBas urpa. DddextuBHoe
JUJIEPCTBO — YCHEUIHbIH pyKoBOAMTENb. B pesynprare oOydaemble CMOTYT: CHCTEMaTH3HpOBAaTh CBOHU
NpPEJCTaBICHUST O COJEpP)KAaHUM 3aJad, pellaeMblX JIUAEPOM; Jydyllle MOHSTh OCHOBBI 3(()EKTUBHOrO
B3aUMOJICHCTBUS MEXAYy pPYKOBOJUTENEM M IOAYMHEHHBIMM; TPOAHAIN3UPOBATH A(PPEKTUBHOCTD
YIpaBIE€HYECKUX MOAXO0/I0B K B3aUMOIEHCTBUIO PYKOBOJUTEINS C MOJYUHEHHBIMH; Pa3BUTh HABBIKU aHAJIN3a
3 PEKTUBHON pPaOOTHl PYKOBOIUTENS M CIIOKUBIICHCS NPAKTUKUA YNpaBJIEHUS pabOTON MOIYMHEHHBIX;
pa3paboTraTh MJIaH Pa3BUTHS JIUJEPCKUX KaueCTB.

4. O0beM y4eOHOM JUCHHILINHBI

o B 3auetHBIX B akanewm.
Buapr yaeGHO# paboThI
€IMHUIIAX gacax
Oo0masi Tpy10eMKOCTh JMCUMILJIMHBI 10 Y4eOHOMY IJIAHY 2 72
KonTrakTHasi pa6oTa — ayJuTOPHbIE 3aHSTHUSI: 0,94 34
[Tpaktuueckue 3ansatus (I13) 0,94 34
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IIpoodondxcenue madbauywsi

CamocrositesibHas padora (CP): 1,05 37,8
KoHTakTHas camocTosiTelbHas paboTa — —
CaMOCTOSTEeIbHOE U3YUYCHHE PA3IeSIOB JUCITUTIINHBI 1,05 37,8
3auem: 0,006 0,2
KonTakTHas paboTa — mpoMeKyTOUYHAsL aTTECTAIHS 0,006 0,2

Bua koHTpoJIs: 3auer

Brtbt yuc6Hoi paoTs! B 3auetHbIx B acTponom.
eIUHULIAX yacax

O01as TPy10eMKOCTh JUCHUILIMHBI 110 Y4e0HOMY TUIAHY 2 54
KonTakTHas padoTa — ayIMTOPHbIE 3aHATHA: 0,94 25,5
[TpakTuueckue 3austus (113) 0,94 25,5
CamocrositesbHas padora (CP): 1,05 28,35
KoHTakTHas camocTosiTeNIbHas paboTa — —
CaMOCTOSITeJIbHOE U3YUYEHUE PA3/ICJIOB TUCIUIIIINHbI 1,05 28,35
3auem: 0,006 0,15
KoHTakTHas paboTa — MPOMEKYTOYHAS ATTECTAIIHS 0,006 0,15

Buna xkouTpoJis: 3auer

4.5. IlpakTHKH

AHHOTAIUsA padoyeil mporpaMMbl Y4eOHO NPAKTHKU: MPAKTUKH 0 MOJYYEHHI0 MePBHYHBIX
npodgeccuoHaIbHBIX YMeHUIi U HaBbIKOB (52.B.01(Y))

1 Heab y4ye0HOHl NPAKTHKH: NPAKTHKH MO TOJYYeHHI0O TNEPBHYHBIX NPodeccHOHATBHBIX
YMeHHIl W HABBIKOB — MOJy4YeHHE OOYYaroIMMCS MEPBUYHBIX NPOPECCHOHATBHBIX YMEHUNH U HABBIKOB
IIyTEM CaMOCTOSITEITBHOTO TBOPUYECKOTO BBIITOJHEHHS 32144, TIOCTABICHHBIX MTPOrPAMMO¥ MPAKTHKH.

2 B pe3yabTare NpPOX0KIeHHUS] Yy4eOHOH NPAKTUKHM. NPAKTHKU MO MOJYYEHHIO NMEepPBHYHBIX
npogeccCHOHAIBLHBIX YMEHHIT 1 HABLIKOB 00y4aKOIIMiics M0 MPOrpaMMe MarucTpaTypsbl T0JIKeH:

Obnadamy cnepyromumu o6mmekynbTypHbiMu (OK) u mpodeccunonansupiMu (I1K) komnereHuusamu:

- TOTOBHOCTBIO [ICHICTBOBaTh B HECTAHJAPTHBIX CHUTYAIMSX, HECTH COIMAIBHYIO U JTHYECKYIO
OTBETCTBEHHOCTH 3a MpuHsTHIe pemenus (OK-2);

- CIIOCOOHOCTBIO Ha MPAKTHKE UCTIONB30BAaTh YMEHUS M HABBIKA B OPTaHU3AIINH UCCIIEIOBATEIECKUX
¥ [IPOCKTHBIX paboT, B ynpasieHnu KowiektuBoM (OK-7);

- CHOCOOHOCTBIO HAaXOIUTh TBOPYECKHE PEIICHUS COIMAIBHBIX W MPO(ECCHOHAIBHBIX 3ajad,
TOTOBHOCTBIO K IPUHSTHIO HeCTaHAapTHBIX perreHuit (OK-8);

oOmenpodecCHOHATBHBIX

- COCOOHOCTBIO K MPO(ecCHOHATBHOM KCIITyaTallud COBPEMEHHOI0 000pYI0BaHUsl M MPHOOPOB B
COOTBETCTBHUH C HampasiieHueM u npoduiem noaroroku (OIMK-3);

- CIIOCOOHOCTBIO OPTaHU30BBIBATH CAMOCTOSATENIbHYIO M KOJJIEKTUBHYIO HAYYHO-HCCIIEI0BATEIbCKYIO
paboty, pa3pabaTeiBaTh IUTAHBI M TIPOTPAMMBI TPOBEICHHUS HAYyYHBIX HCCIEIOBAHMA M TEXHHYECKHX
pa3paboToK, pa3padareiBaTh 3aaanus s ucrnonnuteneit ([K-1);

- TOTOBHOCTHIO K TIOMCKY, 0Opa0OOTKe, aHamu3y W CHCTEMaTH3allid HAyYHO-TEXHHYECKOU
UH(pOpMAIINH 110 TEME MCCIIeI0BaHMs, BHIOOPY METOIUK U cpeAcTB pemenus 3aaaun ([1K-2);

- COCOOHOCTHIO UCTIONB30BaTh COBPEMEHHBIE MMPUOOPHI M METOIMKH, OPTaHU30BBIBATH TPOBEICHUE
IKCIIEPUMEHTOB U HCIBITAHUH, IPOBOANUTH UX 00pabOTKY M aHaIH3UPOBaTh uX pe3ynbrarsl (I1K-3);

IIPOU3BO/ICTBEHHO-TEXHOJIOTNYECKas AEATEIbHOCTD:

- TOTOBHOCTBIO K PpEHICHUIO MPO(ECCHOHANBHBIX MPOU3BOJICTBEHHBIX 3a/ad - KOHTPOIIIO
TEXHOJIOTUYECKOr0 Ipolecca, pa3paboTKe HOPM BBIPAOOTKH, TE€XHOJOTMYECKUX HOPMATHBOB HA PACXOJ
MaTepHajoB, 3aroTOBOK, TOIUIMBA M D3JEKTPOIHEPTHH, K BBIOOPY OOOpPYIOBaHUS U TEXHOJIOTHYECKOU
ocuactku (ITK-4);

- TOTOBHOCTBIO K COBEPIICHCTBOBAHHIO TEXHOJIOIMYECKOIO Mpolecca - pa3padoTKe MEPONPUATHIT TIO
KOMILJIEKCHOMY HCIOJIBb30BAHUIO CBIPbs, IO 3aMEHE AC(PULUTHBIX MATEpPHAIOB M M3BICKAHUIO CIIOCOOOB
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YTUIM3AIMA OTXOJOB MPOM3BOJCTBA, K HCCIEIOBAHUIO IMPUYMH Opaka B NPOM3BOJICTBE U pa3paboOTKe
NPEUTOKEHHH 0 ero nmpeaynpexacHuio u yerpanenuio (ITK-5);

- COCOOHOCTBIO K OILIEHKE 3KOHOMHUYECKOU A(PPEKTUBHOCTH TEXHOJOTUYECKHX IMPOIIECCOB, OIEHKE
WHHOBALMOHHO-TEXHOJOIMYECKUX PUCKOB MPH BHEAPEHUH HOBBIX TexHojorui (I[TK-6);

- cocOOHOCTBIO OLIEHUBATh (P(PEKTUBHOCTh HOBBIX TEXHOJOTHI W BHEAPATH UX B HPOHU3BOJCTBO
(TIK-7).

3uams:

- OCHOBHBIE MPUHIUIIBI PaO00OTHI UCIIOIB3YEMOTO 000PYIOBAHMUS;

- OCHOBHBIE METOAMKHU IPOBEICHHUS HKCIEPUMEHTOB, MPEIyCMOTPEHHBIX TEMAaTUKOW Hay4HO-
UCCIIEIOBATEIbCKON PabOTHI;

Ymems:

- OCYUIECTBJIATH IMOMCK, 00pabOTKy M aHalIM3 HAyYHO-TEXHUYECKOH HH(POPMALUU 1O HPOPHIIIO
MIPONJEHHOM MTPAKTUKH, B TOM YHUCJIE C MpUMEHEeHreM Internet-TexHonoruii;

- WCHOJB30BAaTh COBPEMEHHBIC MPUOOPHI U METOAWKH IO MPOQWII0 MPOTPaMMbl MarucCTpaTyphl,
OpPraHU30BBIBATH MTPOBEICHUE IKCIIEPUMEHTOB U UCIIBITAHUMN, IPOBOJIUTH MX 00pabOTKY M aHATM3UPOBATH UX
pe3yJIbTaTHI;

- BBINOJHATH TeJarorudyeckre (yHKIUH, MPOBOJIUTH MPAKTUYECKUE U J1a0OpaTOPHBIC 3aHSATHUS CO
CTYACHYECKOH ayJAUTOPHUEH 1O BEIOPAHHOMY HAIpaBJICHUIO TIOATOTOBKH;

Braoemy:

- CHOCOOHOCTBIO M TOTOBHOCTBIO K HCCIIEIOBATEIBCKOW JEATEIBHOCTH MO MPO(UII0 H3ydaeMon
POrpaMMbl MarucTpaTyphl;

- METO/IOJIOTUYECKUMU TTOAX0JaMH K OpTraHU3alii Hay9IHO-HUCCIIEAOBATENBCKON M 00pa30BaTeIbHON
NESITEIIbHOCTH;

- CHOCOOHOCTBIO Ha TIPAaKTUKE HCIIOIB30BAaTh YMEHUS W HaBBIKM B OpraHU3alld Hay4YHO-
UCCIIEI0BATEIbCKUX U MPOEKTHBIX padoT;

- HaBBIKAMU BBICTYTUJICHUM Tepe]] yueOHOM ay TMTOPUEH.

3 Kparkoe coaep:kanue y4yeOHOH NPAKTHKU. NPAKTUKH MO MOJYYEHHI) TEePBHYHBIX
npogeccuOHAIBLHBIX YMEHHIT 1 HABBIKOB

VYyeOHasi mpaKkTHKa: MPAKTHKA 1O TMOTYyYEHUIO MEPBUYHBIX MPO(ecCHOHANBHBIX YMEHUH U HABBIKOB
BKJTIOYAET JTalbl O3HAKOMIIEHUSI C METOJOJIOTHYECKMMU OCHOBAMH M TNPAKTHYECKOTO OCBOCHHS MPHEMOB
OpraHu3aliy, IUIAHUPOBAHMSI, IPOBEICHUS U 00eCIeueH!s] Hay4YHO-HUCCIIEI0BAaTENIbCKOM U 00pa30BaTeIbHOM
NeSITeTbHOCTH, O3HAKOMJIGHHSI C JEeSTENBbHOCTBIO 00pa30BaTEeNbHBIX, HAYYHO-HCCIEIOBATEINbCKUX |
MPOEKTHBIX OpTraHU3aIHil M0 MPOPUITIO H3y4aeMOU MPOrpaMMbl MarucTpaTyphl.

KonkperHoe copepikaHue MPaKTHUKU ONpEIeNseTcs WHAWBHIYATBHBIM 33JJaHHEM O0YYaromerocs ¢
y4€TOM MHTEPECOB U BO3MOXKHOCTEH Kadeapbl MM OpraHu3alyy, rje oHa mpoBoauTcs. HauBuayanbHoe
3aJjaHue pa3padaThIBAeTCs MO MPODUITIO H3Yy9aeMOi MTPOrpaMMBbl MaruCTPaTyphl ¢ YIETOM TEMBI BBITYCKHOM
KBaJTM(PHUKAIIMOHHON paboTBhI.

VY4eOHast MpaKTHKA: MPAKTHKA TI0 TOIYYCHUIO TIEPBUYHBIX MPOPECCHOHATBHBIX YMEHUI U HaBBIKOB
BKJIIOUAET JTanbl 03HAKOMJICHUS C MPUHIUIIAMU OpPTraHU3alliid HAyYHBIX UCCIEIOBAaHUN M y4eOHOU paboThI
(pa3mensl 1, 2) 1 3Tanm MPaKTUIECKOTO OCBOCHUS ICATEIIEHOCTH YUSHOTO-HCCiIe[oBaTels (pasaen 3).

Paszoen 1. BBeaeHune — nenu W 3anaud y4eOHOM mpakTuku. OpraHu3anioHHO-METOANYECKHE
MEPOTIPUSITHSL.

Paszoen 2. 3HaKOMCTBO ¢ oOpraHu3alMeldl HayyHO-HCCIEI0BAaTeNbCKOM M 00pa30BaTebHON
NeSITeTbHOCTH. [IpUHIMITBI, TEXHOJIOTHH, (OPMBI M METOABI OpTaHHW3allMH HAyYHO-HCCIIEOBATEIbCKON
JESTENIbHOCTH Ha TIpUMEpe OpraHu3aluy HaydyHOU paboThl Kadeaps! (MpoOiIeMHON 1abopaTOpuu, HayqIHOMI
rpymnbl). [IpUHIATEL, TeXHONOTHH, (GOPMBI U METOABI OOyUYSHHS CTYACHTOB Ha NPHUMEpPE OpTraHU3aluu
yueOHoi1 paboThI Kadenpsl.

Pazoen 3. Bemonnenne wuHAMBUAYyadbHOTO 3amaHus. COop, o00paboTka M CHCTEMaTH3AIIM
uHpopmanroHHoro marepuana. Odopmienue oryera. Jluunoe ydactue 0Oydaromierocs B BBINOJHEHUH
Hay4YHO-UCCIIEI0BATEILCKON pabOThl Kadeaphl.

4 O0beM y4eOHOM NMPAKTHKH.: NPAKTHKH IO MOJYYECHHI0O NMEPBHYHBIX NPO(ecCHOHATBHBIX
YMeHHil 1 HABbIKOB
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Bunpl yaeGHO# paboThI B sauetpIx B akanmem. yacax
eMHALIaX

O01as Tpy10eMKOCTh NPAKTHKH 10 Y4eOHOMY ILUIAHY 6 216
KonTtakTHasi pa6oTa — ayJUTOPHbIE 3aHSTHUSL: 2,83 102
[Tpaktuueckue 3austus (113) 2,83 102
CamocrositesibHas padora (CP): 3,15 113,6
KoHnTakTHas camocTosTelbHas paboTa - -
Bunbl camocTosTenpHOM paboTh 3,15 113,6
3ayer ¢ OLEHKOI: 0,011 0,4
KoHTakTHas paboTa — mpoMeKyTOYHasl aTTeCTalus 0,011 0,4

Bua konTposs: 3a4er ¢ OEHKOM

Bunet yueGHOI paboTh B sauernbix B actp. wacax
eMHUIIAX

O01as TPy10€eMKOCTh NPAKTHKH 10 Y4eOHOMY ILUIAHY 6 162
KonrakTHasi pa6oTa — ayuTOPHbIE 3aHSITHUSI: 2,83 76,5
[Tpaktuyeckue 3anstus (I13) 2,83 76,5
CamocrositesibHas padora (CP): 3,15 85,2
KoHTakTHas camocTrosiTellbHast paboTa - -
Bupl caMocTosITeIbHON pabOThI 3,15 85,2
3adeT ¢ OLEHKOIi. 0,011 0,3
KonTakTHas paboTa — mpoMeKyTOYHAS aTTECTAIHS 0,011 0,3

Bujx koHTpOJIS: 3a4eT ¢ OLEHKOI1

Ipoussoacreennas npakruka: HAP (b2.B.02(H))

1 Heas npoussoacrBennoi npakruku: HUP — popmupoBanre HeoOX0IUMBIX KOMIETEHIUN AJIs
OCYLIECTBJICHUSI HAy4YHO-HCCIIEN0BATENbCKOW JI€ATEIbHOCTH 110 HampasileHU0 mnoarotosku 18.04.01
«XuMHUecKass TEXHOJIOTHUS» Maructepckoi mnporpammbl «CoBpeMeHHasi TEXHOJOTUS IOJIMMEPOB,
xoMno3utoB u nokpeituii (Advanced Polymers and Composites Science and Technology)», momyueHue
npo(ecCHOHANBHBIX YMEHMM U oOmbiTa Mpo(ecCHOHANbHON JESTENTbHOCTH MYTEM CaMOCTOSTEIBHOIO
TBOPYECKOT'O BBIIIOJIHEHHUS 33/1a4, TOCTABICHHBIX MPOTrPaMMON MPAKTUKH.

2 B pesyabTaTte BbINOJHeHUs] Tpou3BoAcTBeHHOH mnpakTuku. HUP oOyuawmmiicas mo
NporpaMMe MarucTpaTyphbl 10JKeH:

Ob6naoams  caenyroummu  oOmekynbTypHbiMu - (OK), oOmenpodeccuonansusivu  (OIIK) u
npodeccuonansubivu (I1K) komneTeHnusIMuU:

- CMIOCOOHOCTBIO K a0CTPaKTHOMY MBIIIICHHUIO, aHaIu3y, cunTe3y (OK-1);

- TOTOBHOCTBIO JEWCTBOBAaTh B HECTAaHJAPTHBIX CHUTyalUsAX, HECTH COLUAIBHYIO M OITUYECKYIO
OTBETCTBEHHOCTH 3a mpuHsThie perrenus (OK-2);

- TOTOBHOCTBIO K CAMOPa3BUTHIO, CaMOpEeaIN3aliy, UCII0Ib30BaHUIO TBOpUYECKOro noreHnuana (OK-
3);

- CHOCOOHOCTBIO COBEpIIEHCTBOBaTh M pa3BUBaTh CBOM WHTEIUIEKTyalbHBIH M OOIIEKYJIbTYpPHBIN
ypOBEHb, TMOJyYaTh 3HAHHUA B OOJACTH COBPEMEHHBIX MpPOOJIEM HAyKH, TEXHUKH U TEXHOJOTHUH,
T'YMaHUTapHBIX, COUAIBHBIX ¥ SKOHOMUYeckuX Hayk (OK-4);

- CIIOCOOHOCTBIO K MPO(PEecCHOHATIBHOMY POCTY, K CaMOCTOSITEIbHOMY OOYYEHHIO HOBBIM METO/AAM
UCCIIEIOBaHMs, K U3MEHEHHUIO HAyYHOT0 M HAayYHO-TIPOM3BOJICTBEHHOTO MpoduiIst cBoei npodeccuonanbHoOM
nesreiapaocTH (OK-5);

- CIIOCOOHOCTBIO Ha MPAKTHKE MCIIOJIb30BaTh YMEHHS M HABBIKU B OPTraHM3aLlUU UCCIIEI0BATEIbCKUX
U MPOEKTHBIX paboT, B ynpasieHuu kosutektuBoM (OK-7);

- CHOCOOHOCTBIO HAaXOOUTh TBOPYECKHE PEIICHUS COLHUAIBHBIX U NPOo(ecCHOHANbHBIX 3ajad,
TOTOBHOCTBIO K MPUHATHIO HecTaHAapTHBIX pernenuii (OK-8);

- TOTOBHOCTBIO K KOMMYHHUKAaIlUM B YCTHOM M NMHUCBMEHHOH (pOpMax Ha pycCKOM M MHOCTPAHHOM
SI3BIKAX JUTS pelieHus 3aaa4 npodeccruonansuoi aesreapaoctu (OITK-1);
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- TOTOBHOCTBIO PYKOBOJIUTH KOJUIGKTMBOM B cdepe cBoel NpodecCHOHATHHON esSTEIbHOCTH,
TOJIEPAHTHO BOCIIPUHHUMAsI COLIMANIbHBIE, STHUYECKUE, KOH(eccnoHanbHbIe U KynbTypHble pa3iuuuns (OITK-
2);

- CIIOCOOHOCTBHIO K MPO(eCCHOHATBHON IKCIUTyaTallil COBPEMEHHOI0 000pyI0BaHUsl U MPUOOPOB B
COOTBETCTBHUH C HampasieHueM u npoduiem nmoarorosku (OITK-3);

- TOTOBHOCTBIO K HCIIOJIb30BAaHUIO METOJOB MaTeMAaTUYECKOTO MOJICIHPOBAHUS MaTepuaioB H
TEXHOJIOIMYECKHUX IIPOLIECCOB, K TEOPETUYECKOMY aHAIM3y U SKCIIEPUMEHTAIbHOM MPOBEPKE TEOPETUUECKUX
runote3 (OITK-4);

- TOTOBHOCTBIO K 3all[uTe 00BEKTOB MHTEIIEKTYaIbHOW COOCTBEHHOCTH M KOMMEpIHAIU3alluy IpaB
Ha 00BEKThI HHTEIUIEKTyaIbHOU coocTBeHHOCTH (OITK-5);

- CIIOCOOHOCTHIO OPraHU30BbIBATh CAMOCTOSITENIBHYIO U KOJIJIEKTUBHYIO HAyYHO-HUCCIIEI0BATEIbCKYIO
paboTy, pa3pabarbiBaTh IUIaHBI M TPOTPAMMBI TPOBEACHHUS HAYYHBIX HCCIICIOBAHUA U TEXHHUYECKUX
pa3paboToK, pa3pabareiBaTh 3aganus A ucronnutenci (IK-1);

- TOTOBHOCTBIO K TIOMCKY, OOpaOOTKe, aHajJu3y U CUCTEMaTU3alMM HayYHO-TEXHUYECKOM
uH(OpMAIINH 110 TEME UCCIIE0BaHHUs, BHIOOPY METOIUK ¥ CpeAcTB pemienus 3anaun (I1K-2);

- CIIOCOOHOCTBIO HCIIOJIB30BATh COBPEMEHHBIE MPUOOPHI U METOAMKH, OPTaHU30BbIBATh IIPOBECHHE
9KCIIEPUMEHTOB U MCIBITAHUH, IPOBOAUTEL UX 00PabOTKY M aHATU3UPOBaTh uX pe3ynbrarsl (ITK-3);

IIPOM3BOJICTBEHHO-TEXHOJIOIMUECKasl eI TEIbHOCTD:

- TOTOBHOCTHIO K pEHICHHIO MPO(EeCcCCHOHAIBHBIX TMPOU3BOACTBEHHBIX 3aqad4 - KOHTPOJIIO
TEXHOJIOTHYECKOTO MpoIecca, pa3paboTKe HOPM BBIPAOOTKH, TEXHOJOTHYECKUX HOPMATHBOB HAa PACXOX
MaTepuasoB, 3aroTOBOK, TOIUIMBA M JJIGKTPOIHEPTUHU, K BHIOOPY 00OpYAOBaHUS U TEXHOJOTHYECKON
ocHactku (I1K-4);

- TOTOBHOCTBIO K COBEPILIEHCTBOBAHHUIO TEXHOJIOTHUECKOTO Ipoliecca - pa3paboTke MEepONpUsiTHil 1o
KOMILUIEKCHOMY HCIOJIB30BAHUIO CHIPhS, MO 3aMeHE AC(PUIMTHBIX MaTepHAIOB W HM3BICKAHUIO CIIOCOOOB
YTHIIM3AlUA OTXOJOB MPOW3BOJCTBA, K HCCIEJOBAHHWIO MPUYMH Opaka B MPOU3BOJCTBE U pa3pabOTKe
NpeIoKEHUI 1o ero npeaynpexaeHuo u ycrpanenuto (I1K-5);

- CIIOCOOHOCTBIO K OILIEHKE SKOHOMHUYECKOH 3(PPEKTUBHOCTH TEXHOJIOTHYECKUX MPOLIECCOB, OLIEHKE
WHHOBAIHOHHO-TEXHOJOTMYECKUX PUCKOB TPU BHEAPEHUHU HOBBIX TexHosorui (ITK-6);

- CIIOCOOHOCTHIO OIEHUBATh d(PPEKTUBHOCTH HOBBIX TEXHOJIOTUW U BHEAPSATH MX B MPOU3BOJCTBO
(TIK-7).

3namo:

- IOAXO/IbI K OPTaHU3alMHi CAMOCTOSTEIbHON U KOJUIEKTUBHOW HAayUHO-UCCIIEI0BAaTEIbCKON PadOThI;

- IPUHITUIIBI OPTaHU3AIMH ITPOBEICHUS SKCIIEPUMEHTOB U HCTIBITAaHHI;

-  TPUHOUNBL W CHOCOOBI  3alMTBl  OOBEKTOB  WHTEIUICKTyaJlbHOH  COOCTBEHHOCTH W
KOMMEpIIMATU3alliy MpaB Ha 00BEKThI MHTEIEKTYaIbHON COOCTBEHHOCTH;

Ymems:

- BBINOJIHATH TOUCK, 00pabOTKy, aHAllM3 M CHUCTEMAaTH3allMI0 HAYyYHO-TEXHUYECKOW HH(OpMAINH,
OCYIIECTBIIATH BEIOOP METOJIMK M CPEJICTB PEIICHUS 3324, IIOCTABICHHBIX MPOTPAMMOK TTPAKTHKH;

- BBITIOJIHATH 00pabOTKy U aHAIH3 Pe3yIbTaTOB AKCIIEPUMEHTOB U HCIIBITAHHIA,

- aHaJIM3UPOBATHh BO3HUKAIOIIME B HAYYHO-HUCCIIEIOBATEIBCKON JEATEIbHOCTH 3aTPYJHEHHUS WU
CIOCOOCTBOBAThH UX Pa3peIleHUIO;

Bnaoemy:

- mpuéMaMu pa3pabOTKH TUIAHOB M MPOTPaMM IMPOBEECHUS HAYYHBIX HCCIIECIOBAHHM, TEXHUYECKUX
pa3paboToK, 3aJaHUM I UCTIOJTHUTEIIEH.

3 Kpartkoe coagep:xanue npousBoacTBeHHoil npaktuku: HUP

Boi6op HampaBiieHHs Hay4yHOT'O HCCIIEJJOBAHMsI, OINpeAeseHHe MpOoOJIeMbl M BBITEKaroUlell u3 Heé
nenel M 3a;ay, BBIIBIDKEHHE THUIIOTE3bl WX pemieHus. llnaHupoBaHme, MOATOTOBKA U TPOBEACHUE
JKCIIEPUMEHTa MO BbIOpAHHOW TeMaTHKe. AHalIM3 IMOJTY4YEHHBIX IaHHBIX, (OPMYIHPOBKA BBIBOJOB IIO
pabore.

[IpousBoacTBennass mpaktuka: HWP crmocoOcTByeT 3akpelieHHI0 TEOPETHYECKHX 3HAaHHM,
MOJyYEHHBIX OOYYAIOUIUMUCS TMPU H3YyUYEHUU IMPOTPaMMbl MArUCTPaTyphl, Pa3BUTHIO Yy OOyYaOIIUXCS
HABBIKOB HAYYHO-MCCIIE0BATEIbCKOM 1eATEIbHOCTH.

B pesynbraTe MNpOXOXICHHS MPOU3BOACTBEHHOW mpakThku: HUP HEoO0X0oAMMO MOATOTOBUTH M
IPEJCTaBUTh K 3allUTe Hay4dHO-HccienoBaTenbckyio padotry (HUP), BeimonHeHHyl0 Ha COBpEeMEHHOM
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YpOBHE Pa3BUTHS HAYKH M TEXHUKH M COOTBETCTBYIOIIYIO BBHIOPAaHHOMY HAIMPABICHHUIO IMOATOTOBKH M
nporpamme oOydenus. B npencraBnennoit k 3ammure HUP 1omkHBI MOTyYuTh pa3BUTHE 3HAHHS U HABBIKH,
IOJIy4Y€HHble OOy4YarolMMCSl NPU OCBOEHUM IPOrPAaMMbl MarucTpaTypbl, B TOM YHUCJIE€ IPU H3YHYEHUU
cnenuanbHbIX aucuuiuing. [Ipencrasnennas k 3amute HUP nomkna conepikath OCHOBHBIE TEOPETHUECKHE
MIOJIOKEHHUS, IKCTIEPUMEHTAIIbHBIC PE3yJIbTaThl, IPAKTHUECKUE TOCTUKEHUS M BHIBOJIBI U3 PAOOTHI.

Pazoen 1. Bvibop nanpasnerus HayuHbIX UCCIE008AHULL.

[ToxroToBuTeNBHBIN 3TaM (BEIOOp HANPABJICHUS HAYYHBIX MCCIIEIOBAHUH, ONIpeesieHIe TPOOIEMbI 1
BBITEKAIONINX M3 Hee Ieled M 3a/ay, BBIABI)KEHHE THUIIOTE3bl MX peuleHus, o0CyKIeHUE METOJ0B
MCCJICI0OBaHMS ). 3HAKOMCTBO CO CIEIUAIBLHOMN JTUTEPATYPOH U APYrol HaydYHO-TEXHHUECKOU MHGOpMAIIUEH,
JOCTIDKEHUSIMH OTCUYECTBEHHOM M 3apyOeXHOW HAyKM M TEXHHKH B OOJIACTM HAay4HOTO HAaIlpaBIICHHUS,
pa3BUTHE YMEHHUMN, HAaBBIKOB cOOpa, 00pabOTKM, aHalu3a U CHCTEMaTU3allud HayYHO-TEXHHYECKOM
unpopmanmu o teme HUP, mocranoBka menu, oObEKTa, MpeAMeTa, 3a/1ad, THIOTE3bl UCCIICOBAHMS.
OO6cyxeHrue TMOMy4YeHHBIX pe3yJabTaToB (aHanu3 JaHHbIX). DopmynupoBaHuEe BBIBOJIOB IO paboTe.
Odopmnenne oTyeTa M MOATOTOBKA IPE3EHTALMOHHOIO MaTepuana. 3aliuTa pe3ysbTaToB y4eOHOo-
HCCJIEIOBATENHCKOM paboTHI.

Pazoen 2. Oceoenue memooux usmepeHuii.

OcBoeHHE METOJIMK M3MEpPEHUH, pacyeToB, yYacTHE B CO3/IaHUU IKCIEPUMEHTATbHBIX YCTaHOBOK;
pa3BUTHE YMEHHUH IOATOTOBKM TE3UCOB JOKIanoB, marepuasioB HUP nns ywactusa Ha KoH(pepeHUHAX
Pa3IMYHOTO YPOBHS, MyONMKaIuii B HayuHOU nepuoguke. OOcykIeHne MoIyYeHHBIX PE3yJIbTaTOB (aHAIN3
naHHbIX). DopMynMpoBaHUe BBHIBOJIOB 1O pabore. OdopmiieHHe OT4eTa M MOJArOTOBKA MPE3EHTALMOHHOTO
MaTepuaia. 3aluTa pe3yabTaToB yueOHO-UCCIe0BATENLCKON pabOoThI.

Pa3zoen 3. Paboma nao memoii uccreoosanusi.

Yyactue B CO3MaHUU DKCIEPUMEHTAJbHBIX YCTAaHOBOK, OTPAaOOTKE METOIUKH HW3MEpPEHUNl Hu
MPOBEJACHUN HAYYHBIX HCCIEOBAaHUNM 10 TeMme paborel. OO0paboTka pe3yJbTaTOB HCCIECIOBAHMIA.
[Toctpoenue 3aBucuMocTelt U ux a"anu3. GopMmynupoBaHHe BBIBOJOB Mo padote. OdopmieHue oTuera u
MOJIFOTOBKA MIPE3EHTAIIMOHHOT0 MaTepHralia. 3aliiuTa pe3ysibTaToB yueOHO-UCCIe10BaTeNbCKOW PabOTHlI.

Pa3zoen 4. Cucmemamuzayuu u ananuza HayyHo - MEXHUYECKOU UHGopmMayuu u SKCnepuMeHmanrbHblx
Oannvlx. BpimonHeHne o0O0paOOTKM pe3ysbTaTOB, OILIEHKA MOTPEIIHOCTU. 3akperuleHWe 3HaHWM, Io
npoeCcCHOHATBbHO-OPUEHTUPOBAaHHBIM  AucuuiuinHaMm.  OdopmieHne  oTtyetra M HOJATOTOBKA
npe3eHTanonHoro Marepuaia. 3ammura HUP. [Moaroroka marepuanoB no teme HUP nns Bemonnenus
BBIMMYCKHON KBaNU(UKAIMOHHON pabOTHI.

4 O0beM NPOM3BOICTBEHHOM MPAKTHUKH: HAYYHO-HCCJIEI0BATE]bCKOH padoThl

Bunst yueGHO paboThI B sauerhbx B akanem. gacax
SIMHATIAX

O01as TPy10€eMKOCTh NPAKTHKH M0 Y4eOHOMY ILUIAHY 42 1512
KonTakTHas padoTa — ayIMTOPHbIE 3AHATHS: 19,36 697
[Tpaktudeckue 3anstus (I13) 19,36 697
CamocrositesbHas padora (CP): 21,6 777,8
KonTtakTHas camocrosiTenbHast paboTta -
Bunbl camocTosTenpHOM paboThl 21,6 777,8
3auem c oyeHkoil 0,033 1,2
Akzamen 1 36
KonTakTHas paboTa — MpoMeKyTOUYHAsl aTTeCTalHs 1 0,4
[ToaroToBKa K 9K3aMeHY 35,6

BH KonTpos: 3a4er ¢ oneHkoi

JK3aMeH
B Tom unciie
1 cemecTp

O01as TPYA0€eMKOCTh NPAKTHKH 10 Y4eOHOMY TUIAHY 10 360
KonTakTHas padoTa — ayIMTOPHBbIE 3aAHATHS: 4,72 170
[Tpaktrueckue 3ausatus (113) 4,72 170
CamocrosiTesibHas padora (CP): 5,27 189,6
KonTakTHas camocTosiTesbHas padoTa - -

113




IIpoodondxcenue madbauysi

Bupl camocToaTenbHON pabOThI 5,27 189,6
3auem c ouenkoi 0,011 0,4
KoHTakTHas paboTa — MPOMEKYTOYHAS aTTECTAIIHS 0,011 0,4

Bua kourpoJis:

3a4eTr ¢ OLEHKO

2 cemecTp

O011as TPYA0€eMKOCTh NPAKTHKH 10 Y4eO0HOMY IIAHY 7 252
KonTakTHas padoTa — ayIMTOPHbIE 3aHATHS: 2,83 102
ITpaktrueckue 3ansatus (113) 2,83 102
CamocrositesbHas padora (CP): 4,15 149,6
KoHnTakTHas camocTosiTelibHas paboTa - -
Bunbl camocTosTenpHOM paboThl 4,15 149,6
3auem c oyenkoi 0,011 0,4
KoHTakTHas paboTa — MPOMEKYTOYHAS aTTECTAIIHS 0,011 0,4

Bua kouTpoJs:

3a4er ¢ OLEHKO

3 cemecTp

O01as TPYA0eMKOCTh NPAKTHKH N0 YYeOHOMY IJIAHY 11 396
KonTrakTHasi pa6oTa — ayIuTOPHBIE 3aHATHSI: 4,72 170
[TpakTrueckue 3anstus (113) 4,72 170
CamocrositesibHas padora (CP): 6,27 225,6
KoHTakTHas caMmocrosiTenbHas paboTa - -
Bubl camocTosTepHOM paboThl 6,27 225,6
3auem c oueHKoil 0,011 0,4
KoHTakTHas paboTa — mpoMeKyTOUYHasl aTTeCTaIHs 0,011 0,4

Bua kouTpoJs:

3a4er ¢ OLEHKOM

4 cemecTp

O0masi Tpy10eMKOCTh NPAKTUKH 110 Y4eOHOMY ILIAHY 14 504
KonTakTHas padoTa — ayIMTOPHbIE 3aHATHS: 7,08 255
[Tpakruyeckue 3ansatus (I13) 7,08 255
CamocrositesbHas padora (CP): 5,92 213
KonTakTHas camocTosiTenpHas padoTa - -
CamMocTosATeIbHOE OCBOEHNE 3HAaHUM, YMEHUIN U HaBBIKOB T10

5,92 213
nporpamme HHUP
JK3aMeH 1 36
KonTakTHas paboTa — MpoMeKyTOUYHAsl aTTeCTalHs 1 0,4
[ToaroToBka K 9K3aMeHY 35,6

Bua kourpoJs: IK3aMeH
Bunb! yaeOHo#t paboThI B sauethbix B akanem. yacax
eIMHUIIAX

O01as TPY10€eMKOCTh NPAKTHKH 10 Y4eO0HOMY ILUIAHY 42 1134
KonrakTHasi pa6oTa — ayAUTOPHbIE 3aHATHSL: 19,36 522,75
[Tpaktuyeckue 3anstus (I13) 19,36 522,75
CamocrositesbHas padora (CP): 22,43 583,35
KonTtakTHas camocrosiTenbHast paboTa -
Bujipl caMoCTOSTENIbHOM PabOTHI 22,43 583,35
3auem c ouenkoi 0,033 0,9
IK3amen 1 27
KonTakTHas paboTa — MpOMeKyTOUYHAsL aTTECTaIHS 1 0,3
[ToaroToBKa K 3K3aMEHY 26,7

Bua kourpoJs:

3a4eT ¢ OLEHKOM

IK3aMeH
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IIpoodondxcenue madbauysl

B ToMm unciae

1 cemecTp

O01as TPYA0€eMKOCTh NPAKTHKH 10 Y4eO0HOMY IIAHY 10 270
KonTakTHas padoTa — ayIMTOPHbIE 3aHATHS: 4,72 127,5
[IpakTuueckue 3anstus (I113) 4,72 127,5
CamocrositesibHas padora (CP): 5,27 142,2
KoHTakTHas camocrosiTenbHas paboTa - -
Buipl camocTosATenbHON pabOThI 5,27 142,2
3auem c ouenkoi 0,011 0,3
KoHTakTHas paboTa — MPOMEKYTOYHAS aTTECTAIIHS 0,011 0,3

Bua kourpoJis:

3a4eT ¢ OLEHKO

2 cemecTp

O01mas TPyA0eMKOCTh NPAKTHKH 110 Y4eOHOMY ILUIAHY 7 189
KonTakTHas padoTa — ayIMTOPHbIE 3aHATHA: 2,83 76,5
[TpakTuueckue 3austus (113) 2,83 76,5
CamocrositesibHas padora (CP): 4,15 112,2
KonTakTHas camocTosiTelbHas paboTa - -
Bupl caMoCcTOSITEIBHOM PabOThI 415 112,2
3auem c oyenkoi 0,011 0,3
KoHTakTHas paboTa — MPOMEKYTOYHAS aTTECTAIIHS 0,011 0,3

Bua kouTpoJis:

3a4er ¢ OLEHKOM

3 cemecTp

O0masi Tpy10eMKOCTh PAKTUKH 110 Y4eOHOMY ILIAHY 11 297
KonrakTHasi pa6oTa — ayJUTOPHBIE 3aHATHSL: 4,72 127,5
[TpakTrueckue 3austus (I113) 4,72 127,5
CamocrositesibHas padora (CP): 6,27 169,2
KonTakTHas camocTosiTenbHas padoTa - -
Busl camocTosITebHOM pabOoThI 6,27 169,2
3auem c oueHkoil 0,011 0,3
KoHTakTHas paboTa — MPOMEKYTOUHAS ATTECTAIHS 0,011 0,3

Bua konTposs:

3a4er ¢ OLEHKOM

4 cemecTp

O0masi Tpy10eMKOCTh PAKTUKH 110 Y4eOHOMY ILIAHY 14 378
KonTakTHas padoTa — ayIMTOPHBbIE 3aAHATHS: 7,08 191,25
[TpakTraeckue 3ausatus (I13) 7,08 191,25
CamocrositesbHas padora (CP): 5,92 159,75
KonTakTHas camocTosiTesibHas paboTa - -
CamocTosTenpbHOE OCBOCHUE 3HAHNH, YMEHHUN M HABBIKOB TIO 5,92 159 75
nporpamme HUP
JK3aMeH 1 27
KonTakTHas paboTa — MpoMeKyTOUYHAsl aTTECTalHs 1 0,3
[ToaroToBKa K 9K3aMEHY 26,7

Bua kourpoJs: JK3aMeH

AHHoTanus padoueii nporpammbl [pexauniaomuoii npakruku (52.B.03(I1x))
1 Heab npeaIunIOMHOi NMPAKTUKHN — BHITTOTHEHUE BBIITYCKHON KBATM(PUKAITMOHHON pabOTHI.

2 B pe3yabTaTte NpoXoKIeHUS] NPeJAUIVIOMHON NPAKTHKH O00y4YalOIIUICs MO NporpamMme

MATHUCTPATyPhbl A0JKEH:

Obnadame  cnenyromumu  o0mekynsTypHbiME  (OK),

npodeccuonanbabiMu (I1K) kommeTeHIMIME

obmenpodeccuonansabiMu  (OIIK) wu




- TOTOBHOCTBIO JI€HICTBOBaTh B HECTAHJAPTHBIX CUTYAIMSX, HECTH COIMAIBHYIO U 3THYECKYIO
OTBETCTBEHHOCTD 3a npuHsAThIe pemmenus (OK-2);

- TOTOBHOCTBIO K CAMOPa3BUTHIO, CaMOpEaTU3alliy, UCIOIb30BAHUIO TBOpUYEeCcKoro noreHmuaina (OK-
3);

- CIIOCOOHOCTBIO Ha MPAKTHKE UCIOIb30BaTh YMEHHUS M HABBIKA B OPTaHU3ALUHU HCCIIEAOBATEIBCKUX
U MPOEKTHBIX paboT, B ynpasieHuu KouiekTuBoM (OK-7);

- CHOCOOHOCTBIO HAaXOJUTh TBOPYECKHE PEIICHUS COIMAIbHBIX W MPO(EeCCHOHAIBHBIX 3ajad,
TOTOBHOCTBIO K MPUHSTHIO HeCTaHAapTHBIX pernenuit (OK-8);

- TOTOBHOCTBIO PYKOBOJUTH KOJUIEKTUBOM B cdepe cBoed NpopecCHOHATbHON esSTEIbHOCTH,
TOJIPAHTHO BOCHPUHHUMAs COIMANIbHBIC, STHHUECKUE, KOH(eccHoHanbHble U KynbTypHbIe paznnuus (OITK-
2);

- cocOOHOCTHIO K PO(EeCCHOHATBHOMN KCIUTyaTallud COBPEMEHHOT0 000pY/I0BaHUSI M MPHOOPOB B
COOTBETCTBHUH C HampasieHueM u rpoduieM noaroroku (OITK-3);

- TOTOBHOCTBIO K 3aIIUTe O0BEKTOB MHTEJUICKTYaIbHONH COOCTBEHHOCTH M KOMMEPIHAIN3AINH TIPaB
Ha 00BEKThI HHTEIICKTYaIbHOM coOcTBeHHOCTH (OITK-5);

- CIIOCOOHOCTBIO OPTaHU30BBIBATH CAMOCTOSTEIIEHYIO M KOJJICKTHBHYIO HAYYHO-HCCIIEI0BATEIBCKYIO
paboTy, paspabarbiBaTh IUIAHBI W TMPOTPAMMbl IPOBEIEHUS HAYYHBIX HCCIEAOBAHUNW M TEXHUYECKUX
pa3paboTok, pa3pabarbiBaTh 3aaanus i ucrnonauteneit (I1K-1);

- TOTOBHOCTBIO K TIOMCKY, OOpaOOTKe, aHalu3y W CHUCTEeMAaTH3allMM HayYHO-TEXHHYECKOM
UH(OpPMAIIMH 110 TEME UCCIIC0BaHMs, BHIOOPY METOMK U cpeAcTB pemenus 3aaaun ([1K-2);

- CIIOCOOHOCTBIO HCIIOJIB30BaTh COBPEMEHHBIE MPUOOPHI U METOJIUKH, OPTaHU30BHIBATH MPOBEACHHE
IKCIIEPUMEHTOB U MCIIBITAHUH, IPOBOANUTH UX 00paOOTKY M aHATM3UPOBaTh UX pe3ysbrarhl (ITK-3);

MIPOU3BOJICTBEHHO-TEXHOJIOTHUECKasl eI TeIbHOCTD!

- TOTOBHOCTBIO K PpEHICHHIO MPO(ECCHOHANBHBIX MPOM3BOJICTBEHHBIX 33a4a4 - KOHTPOIIO
TEXHOJIOTUYECKOr0 Ipolecca, pa3paboTke HOPM BbIPAOOTKH, TE€XHOJOTMYECKHX HOPMATHBOB Ha PACXO]
MaTepHajioB, 3aroTOBOK, TOILIMBA M DSJEKTPOIHEPTHH, K BBIOOPY OOOpPYNOBaHHS W TEXHOJIOTHYECKOU
ocHactku (ITK-4);

- TOTOBHOCTBIO K COBEPIICHCTBOBAHHUIO TEXHOJIOTMYECKOTO MpOoIecca - pa3padoTKe MEPONPUATHI IO
KOMILJIEKCHOMY HCIOJIb30BAHUIO CBIPbs, MO 3aMeHE Ae(PUUUTHBIX MaTepHaAOB U HU3BICKAHUIO CIIOCOOOB
YTUJIM3AIMA OTXOJOB IPOU3BOJICTBA, K HCCIIEJOBAHUIO NMPHYUH Opaka B TPOHM3BOJCTBE M pa3pabOTKe
HPEIUIOKEHUI 10 ero mpeaynpexacHuro u yerpanenuro (ITK-5);

- CIIOCOOHOCTBIO K OIIEHKE IKOHOMHYECKON 3(()EKTUBHOCTU TEXHOJIOTHYECKUX IMPOIIECCOB, OIEHKE
MHHOBAIIMOHHO-TEXHOJIOTHYECKUX PHCKOB MPH BHEIPEHUH HOBBIX TexHonorui (ITK-6);

- CrOoCcOOHOCTBIO OLIEHUBATH A(P(PEKTUBHOCTH HOBBIX TEXHOJIOTHH W BHEIPSTH WX B MPOHU3BOJICTBO
(TIK-7).

3namo:

- METO/Ibl OPTaHU3aIMK HAYYHOH J1eATeIbHOCTH M OCYIIECTBIICHUS SKCIIEPUMEHTA.

- aHAJIN3a CBIPbS, TPOAYKTA U OTXOJ0B POU3BO/ICTBA;

- COBpPEMEHHbIE HKCIEPUMEHTAJbHBIE METOJbl HCCIEIOBaHHMsS COCTaBa M CBOMCTB MOJIMMEPHBIX
MaTepHasoB;

- 1abopaTopHyto 6a3y sl MPOBEACHUS UCCIEIOBAaHUI IO TEMATUKE BBIITYCKHON paboTHI;

- OCHOBBI TEXHOJIOTUH IO MPOQHIIIO BHITYCKHON KBaU(DUKAIIMOHHOM paboThI;

- YKOHOMHUYECKHUE TTOKA3aTeNIN TEXHOJIOTHH;

- KOMIUTEKC MEPOTIPHUATHI TI0 TEXHUKE 0€30ITaCHOCTH, OXpaHe OKPYIKaIOIIeH Cpeibl, OXpaHe TpyIa.

Ymems:

- IPOBOJUTH cOOp, 00pabOTKY, aHAINU3 U CUCTEMATH3ALMI0 HAyYHOU U TEXHUYECKON nH(popMaluy;

- TpPOBOJUTH OKCIIEPUMEHTAJBHBIE HCCIEIOBAHUS 10 TEMAaTHKE HayYyHO-HCCIEeNI0BaTeIbCKON
paboTHI;

- OCYIIECTBIIATH KOHTPOJIb CAMOCTOSATEIBHON 1 KOJUIEKTUBHOM HAyYHO-UCCIIEI0BATEIbCKON PabOTHI;

- BBIIOJHATH TOJTOTOBKY HAyYHO-TEXHUYECKON JOKyMEHTAllMM Ui MPOBEACHUS HAy4HBIX

MCCIICIOBAaHUM U TEXHHUUECKUX Pa3paboToK;

- BBIMIOJIHATDH PacueThl, CBA3aHHbIE KaK ¢ pa3paboTKOM 3a1aHui /I OTAENbHBIX UCIIOTHUTENEH, TaK U

C COCTaBJCHHEM IUIAHOB M MPOTpaMM TPOBEACHHS HAYYHBIX HCCIEAOBAaHMM M TEXHMYECKHX

pa3paboTOK B IIEJIOM.
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Braoemy:

- METOAAMM XHUMHYECKHX pacyeToB M pELIeHHs 3aJady IMPOU3BOJACTBEHHOTO U HAy4HO-
UCCJIEI0BATEIBCKOIO COJAEP/KAHUS;

- METOJlaM{ aHallu3a Hay4HO-TeXHUYECKOH UH(pOopMaIy;

- CHCTEMOH IUIAHUPOBAHHS M OPTraHU3alMM HAayYHO-MCCIEJAOBATEIbCKUX M IPOEKTHBIX PadOT B
paMKax M3y4yaeMoi mporpaMmbl MarucTparypsl;

- OCHOBHBIMH JIOJDKHOCTHBIMH (DYHKIHMSIMA PYKOBOJSILIETO MEpcoHana (PyKOBOAWUTENS HAYYHOU
IpYMIIbL, IPOEKTa, IPOrPaMMBbl) B paMKax N3y4aeMOW IPOrpaMMbl MaruCTpaTyphl.

3 Kpatkoe comeprkanue npeIunjioMHONH MPAKTHKH

OcCHOBY MNpeAJUIUIOMHON NPAaKTUKUA COCTABJIAET IOATOTOBKA MAaTEpUaioB JJs BbIIOJHEHUS
BBIITYCKHON KBAJM(PHUKALIMOHHOM pabOThl: OCBOEHHE METOJOB, MPHUEMOB, TEXHOJIOTUH OpraHu3aluu U
npuoOpeTeHne MPaKTUYECKNX HAaBBIKOB YIPABICHHUS OTICIBHBIMU dTAallaMH U MPOrpaMMaMH TPOBEICHHS
Hay4YHbIX HCCIIEIOBAaHMM M TEXHUYECKUX pa3paboTok; 00O0OIIeHHME M CHUCTeMaTH3alus JaHHBIX JUIs
BBITTOJIHEHHS BBIITYCKHON KBaJTM(HUKAIIMOHHON padoThl. [Iporpamma mpeauIuioMHON MPAKTUKKA BKIIOYAET
TaKXe BBIIOJIHEHHE UHIUBUAYAIBHOTO 33aHUs, KOTOPOE pa3pabaThIBACTCs PyKOBOJUTEIEM HPAKTUKU HIIU
PYKOBOJIUTENIEM BBITYCKHON KBAIM(UKAMOHHOW PabOThI 00YYaIOMIETroCs C YYeTOM CHEIM(HKH HaydHO-
UCCIIEI0BATEIbCKON paboThl Kadeapsl.

[TpenaumuioMHas NpakTUKa BKJIIOYAET 3Tallbl 03HAKOMJICHHS C MPUHIMIIAMH OpPraHU3aluy Hay4YHBIX
UCCIICIOBAaHUN U MPEAJUINIOMHOM pa®oThl (pa3zaensl 1, 2) U 3Tan NpakTUYECKOI0 OCBOCHMS JESTEIbHOCTH
y4eHoro-uccieaonatess (paszuen 3).

Pasoen 1. BBenenue — 1enu U 3a1a4y OpeAJUIUIOMHON NpakTukU. OpraHu3aliOHHO-METOANYECKHE
MeponpusTUsL. T€XHOIOIrMYECKNEe HHCTPYKTaXKH.

Pazoen 2. 3HakOMCTBO ¢ OpraHM3aldedl Hay4yHO-UCCIEIOBATEeIbCKOW M IPOM3BOJCTBEHHOM
NesATeNIbHOCTH. [IpuHIMOBI, TEXHOJIOTUH, (GOPMBI M METOJbl OPraHU3aLMK W YIPaBJIECHUS OTACIbHBIMU
JTallaMud M IpOorpaMMaMU NPOBEJCHHs HAYYHBIX MCCIEOBAHUN M TEXHHYECKUX Pa3pabOTOK Ha MpHUMepe
OpraHu3aIMy Hay4YHOU paboThl Kadenpsl (MpoOiieMHOM J1abopaTopuu, HAyYHOM TPYNIBI). DKOHOMHUKA U
OpraHu3alys pou3BOJCTBA, OXpaHa TPYy/1a, OXpaHa OKPYKaIOLIEH cpe/ibl, Mepbl TEXHUKU 0€30MacHOCTH.

Pazoen 3. BplnonHeHue WHAWBHUIyalbHOTO 3a1aHus. [loAroToBka HMCXOAHBIX MJAHHBIX JJId
BBITIOJIHEHUSI  BBIMTYCKHOM  KBalU(UKAIMOHHONH paboTsl. Odopmiienune otyera. JIuuHoe ydacTue
oOyuJarolerocsi B BbINOJIHEHUH Hay4YHO-HCCIIEI0BaTENbCKUX PadoT Kadeapsl.

4 O0beM npeTUIVIOMHOM MPAKTHKH

. B 3auetHbIX
Bunp! yueOHoi paboThl B akagem. gacax
eIMHULIAX

OO0masi TpPyA0€MKOCTh NPAKTHKH N0 Y4e0OHOMY ILIAHY 6 216
KonTakTHas padoTa — ayIMTOPHbIE 3aHATHA: - -
CamocrosiTesibHas padora (CP): 5,989 215,6
KonTtakTHas caMmocTosiTesbHas paboTa - -
Bunbl camocTosTenpHOM paboThl 5,989 215,6
3ayeT ¢ OLEHKOI: 0,011 0,4
KonTakTHas paboTa — MPOMEXYTOUHAsl aTTECTALIUS 0,011 0,4

Buja xkoHTpOJIS: 3a4er ¢ oneHkoi

Bunet yueGHo paboTh B sauerhbx B actp. wacax
eIMHUIIAX

OO0mast TpPyA0eMKOCTh NPAKTHKH N0 Y4eOHOMY ILIAHY 6 162
KonrakTHasi paboTa — ayAUTOPHBIE 3aHATHS: - -
Camocrositesibnas padora (CP): 5,989 161,7
KonTakTHas camocTosiTenibHas paboTa - -
Bupl camocToaTenbHON pabOThI 5,989 161,7
3auer ¢ OLEHKOIA: 0,011 0,3
KoHTakTHas paboTa — MPOMEKYTOYHAS ATTECTAIIHS 0,011 0,3

Buja koHTpOJIS: 3a4er c oneHkoi
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4.6 I'ocynapcTBeHHAsi HUTOTOBasi aTTeCTALMS: 3aAIMTA BHIMYCKHOH KBATH(PUKAIMOHHOI padoThl,
BKJII0Yasi MOATOTOBKY K MpoLeaype 3aimThl 1 npouenypy 3amutsi (b3.5.01)

1 leap rocyaapcTBeHHO MTOTOBOM ATTECTALMM: 3AIUTHI BHIMYCKHOH KBAJIM(PUKANMOHHOM
padoThl, BKIWYAs MOArOTOBKY K Npoueaype 3allUThl U NPOUeAYPY 3aLMUThI — 3aLIUTHl BBITYCKHOM
KBaJIM(UKAIIMOHHOM paboThI, BKIItOUYAsl OJTOTOBKY K 3alIUTE U MPOLEAYPY 3alIUThl — BBISBICHUE YPOBHS
TEOPETUYECKON U MPAKTUUYECKOM MOATOTOBICHHOCTH BBITYCKHHUKA BY3a K BBIIIOJHEHUIO MPO(HECCHOHATBHBIX
3aJa4 ¥ COOTBETCTBUsA ero noarotoBku tpedoBanusmM GI'OC BO no HanmpaBieHUIO MOATOTOBKA MarucTpoB
18.04.01 Xumuyeckasi TEXHOJOTHUS , Marucrepckas nporpamma «CoBpeMEHHasi TEXHOJIOTHSI MOJMMEPOB,
xomito3utoB U nokpeituii (Advanced Polymers and Composites Science and Technology)».

2 B pe3yabTaTe MpPOXO0KIEHUS IOCYAAPCTBEHHOH MTOrOBOM aTTeCTAIMM: 3AIMTHI BHIMYCKHOMI
KBAIN(PUKALUOHHOI padoThl, BKJIIOYasi MOATOTOBKY K MpoLeaype 3allUThl U NMPOUEAYPY 3alIUThI Yy
CTy/leHTa TmpoBepsieTcsi cOPMHPOBAHHHOCTH CJEAYIOIIMX KOMIETEeHIHH, a Tak:Ke CJeIyIOIHnX
3HAHWH, yYMeHUHl ¥ HABBIKOB, MO3BOJISIIOIIMX OLEHHUTb CTeNeHb TOTOBHOCTH OOYYAIOUIUXCH K
JajbHeiimenl npogecCHOHANbHOM eI TeJILHOCTH.

BbBIMyCKHUK, OCBOMBIIMI NIpOTpaMMy MAarucTpaTypbl, JOJDKEH 00JajaTh  CIEeTyIOIUMH
obmekynbTypubiMi  (OK), obmenpodeccuonansupivu  (OIIK)  u  mpodeccuonansubivu  (I1K)
KOMITETEHIIMSIMA KOMITETECHITHSIMH:

- CMIOCOOHOCTBIO K a0CTPaKTHOMY MBIIIICHHUIO, aHAIH3Y, cuHTe3y (OK-1);

- TOTOBHOCTBIO JICHICTBOBaTh B HECTAHJAPTHBIX CUTYaIlUSX, HECTH COIMHUAIBHYIO U ITUYECKYIO
OTBETCTBEHHOCTH 3a npuHsThie perrenus (OK-2);

- TOTOBHOCTBIO K CAaMOPa3BUTHIO, CaMOpeaIn3alui, UCI0Ib30BaHUIO TBOpUYecKoro noreHuuana (OK-
3);

- CHOCOOHOCTBIO COBEpPIICHCTBOBATh M Pa3BUBATh CBOM WHTEIUICKTYyaJbHBIA M OOIICKYJIBTYpPHBIN
YpOBEHb, MOJy4YaTh 3HAHUS B OOJACTH COBPEMEHHBIX MpoOJIEM HayKH, TEXHHUKH U TEXHOJIOTHUH,
I'YMaHUTAPHBIX, CONUAIBHBIX U SKOHOMUYecKkuX Hayk (OK-4);

- CIIOCOOHOCTBIO K MPO(ECCHOHAIBHOMY POCTY, K CAMOCTOSITEIbHOMY OOyY€HHIO HOBBIM METO/aM
UCCJIEJIOBaHMSI, K U3BMEHEHHUIO HAy4YHOTO U HAYYHO-IIPOU3BOJCTBEHHOTO NMpoduiis cBoel mpodheccuoHaIbHOM
nestensHocTH (OK-5);

- CIIOCOOHOCTHIO B YCTHOM M MUCBMEHHOW pedH CBOOOJHO IMOJIb30BAThCSl PYCCKUM M MHOCTPAaHHBIM
S3bIKAMHU KaK CpecTBOM jeoBoro obuienus (OK-6);

- CIOCOOHOCTHIO Ha IPAKTUKE MCIOJIb30BATh YMEHUS U HAaBBIKW B OPTaHU3ALIUN UCCIIEI0BATENbCKUX
¥ [IPOCKTHBIX paboT, B yrnpasieHnu KouiektuBoM (OK-7);

- CIIOCOOHOCTHIO HAaXOJUTh TBOPYECKHE pEIICHUs COLMAIBHBIX M MpodeccHOHATbHBIX 3ajady,
TOTOBHOCTBIO K IPUHSTHIO HeCTaHAapTHBIX pernenuit (OK-8);

- CIIOCOOHOCTBHIO C MOMOIIbI0 MHPOPMAITMOHHBIX TEXHOJIOTHH K CaMOCTOSTEILHOMY MPUOOPETEHUIO
U UCIOJIb30BAaHUIO B NPAKTHUECKOW NESATEITbHOCTH HOBBIX 3HAHUM M YMEHHUH, B TOM 4YHcie B 0OIacTsIX
3HAHUH, HETIOCPEICTBEHHO HE CBSI3aHHBIX O cepoii aestenbroctu (OK-9);

- TOTOBHOCTBIO K KOMMYHHUKAIlUM B YCTHOM M NMHUCbMEHHON (OpMax Ha PyCCKOM M MHOCTPAHHOM
SI3bIKaxX JUIS pelIeHus 3a1a4 nmpodeccuonansHoi nesrenbaoctr (OITK-1);

- TOTOBHOCTBIO PYKOBOJUTH KOJUIEKTUBOM B cdepe cBoed NpodecCHOHATbHON AeATeIbHOCTH,
TOJIEPAaHTHO BOCIPUHHUMAsI COIMANIbHBIC, STHHUECKHE, KOH(eCcCHOHaNbHbIE U KylIbTypHBIe paszimimuauns (OITK-
2);

- CIIOCOOHOCTBHIO K MPO(EeCCHOHANBHON IKCIUTyaTallil COBPEMEHHOI0 000pyI0BaHUsI U MPUOOPOB B
COOTBETCTBUH C HampasieHueM u npoduiem noarotosku (OI1K-3);

- TOTOBHOCTBIO K HCIIOJIb30BAHMIO METOJOB MAaT€MaTH4YEeCKOro MOJEIUPOBAHMUSI MaTepualoB U
TEXHOJIOTUYECKUX MPOLIECCOB, K TEOPETUUECKOMY aHAIU3Y M SKCIIEPUMEHTAIBLHON MPOBEPKE TEOPETUUECKUX
runote3 (OITK-4);

- TOTOBHOCTBIO K 3aIUTe 00BEKTOB MHTEJUIEKTYaIbHON COOCTBEHHOCTH M KOMMEPIHMAIU3AINH TPaB
Ha 00BEKTHI HHTE/UIEKTyaabHOM coocTBeHHOoCTH (OITK-5);

- CIIOCOOHOCTBIO OPTaHU30BBIBATH CAMOCTOSTENIFHYIO U KOJJICKTUBHYIO HAYYHO-HCCIIEI0BATEIbCKYIO
paboTy, pa3pabarbiBaTh IJIaHBl M MPOTPaAMMbl MPOBEACHHS] HAYUYHBIX HCCIECIOBAaHUN M TEXHHUUYECKUX
pa3paboTok, pa3pabarbiBaTh 3aaanus i ucnonautenei (ITK-1);
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- TOTOBHOCTBIO K TIOMCKY, OOpaboTKe, aHalM3y W CHUCTEMATH3aIllMM HAYYHO-TEXHHUYECKOU
uHGOPMAIIUH 110 TEME MCCIIeI0BaHUs, BBIOOPY METOIMK U CpeAcTB perienus 3aaayun (I1K-2);

- CIIOCOOHOCTBHIO HCIIOJIB30BATh COBPEMEHHBIC MMPUOOPHI U METOAWKH, OPTaHU30BBIBATH TIPOBEACHHE
9KCTMIEPUMEHTOB U MCIIBITAHUH, IPOBOAUTL UX 00PabOTKY U aHATU3UPOBaTh UX pe3ynbrarhl (I1K-3);

MIPOU3BOJICTBEHHO-TEXHOJIOTHUECKAs JEATCIILHOCTD:

- TOTOBHOCTHIO K pEHICHHIO MPO(ecCHOHAIBHBIX MPOU3BOACTBEHHBIX 3aJad - KOHTPOJIO
TEXHOJOTMYECKOTO TpoIecca, pa3paboTKe HOPM BBIPAOOTKH, TEXHOJOTHYECKMX HOPMATHUBOB Ha PacxXoj
MaTepuasoB, 3aroTOBOK, TOIUIMBA M JJIEKTPOIHEPTHUH, K BBIOOPY O0OOpYHOBaHUS M TEXHOJIOTUYECKOU
ocuactku (ITK-4);

- TOTOBHOCTBIO K COBEPIIICHCTBOBAHHUIO TEXHOJIOTHUECKOTO Ipoliecca - pa3paboTke MEepONpHUsITUI O
KOMIUIEKCHOMY HCIIOJIb30BAHHUIO CHIPbs, MO 3aMeHe Je(UUUTHBIX MaTepUajoB U H3BICKAHUIO CIOCOOOB
YTHJIM3AIMA OTXOJIOB TPOW3BOJICTBA, K HCCIICOBAHHIO NMPUYMH Opaka B IMPOM3BOJACTBE M pPa3pabOTKe
IPEUIOKEHHH 0 ero mpeaynpexacHuio u yerpanenuro (ITK-5);

- CIOCOOHOCTBIO K OIIEHKE KOHOMHYECKOH 3()(HEKTHBHOCTH TEXHOJIOTHUYECKUX TPOIECCOB, OIEHKE
MHHOBAIMOHHO-TEXHOJOTMYECKUX PUCKOB MPH BHEAPEHUH HOBBIX TexHojorui (ITK-6);

- CIIOCOOHOCTHIO OIEHUBATH 3(PPEKTUBHOCTh HOBBIX TEXHOJIOTUW W BHEAPSATH MX B MPOU3BOJICTBO
(TIK-7).

3namo:

- OCHOBHBIE TIPHUEMbI aHaJIN3a U CUHTE3a U epepaboTKU MOJUMEPHBIX MaTepUaoB;

- NpUEMBI W METOABI OMNpPEACICHUS TYTH ¥ BBIOOpPa CPEACTB YCTPaHEHHUs HEIOCTATKOB,
MPEMSITCTBYIOLIUX YCIEITHOMY JIMYHOCTHOMY U IPO(ECCHOHAEHOMY Pa3BUTHUIO U POCTY;

- MPUHIUNBI BBIOOpPA W YCIOBUS JKCIUIyaTalldd COBPEMEHHOTO OO0OpYyIOBaHUS W TPUOOPOB,
HEOOXOUMBIX Ui MPOBEACHUS HAYYHBIX UCCIIEOBAHHUM B 00JIACTH XMMHUYECKON TEXHOJIOTHH MOJUMEPHBIX
MaTepUasoB;

- METObl MAaTEMaTHYECKOTO MOJEIMPOBAHUS MaTEPHAIOB U TEXHOJOTUYECKUX MPOIIECCOB YHEPTO- U
pecypcocOepekeHuss B XUMHUIECKON TEXHOJIOTHH TIOJTMMEPHBIX MaTepHasoB;

- IPUHITUIIBI OPTaHU3AIMH CAMOCTOSITEIHHON U KOJUIEKTUBHOM HAayUYHO-HCCIIEI0BATENbCKON PabOTHI;

- HCTOYHUKH HAy9IHO-TEXHUICCKOW MH(OPMAIIUH TI0 TEME HCCIICT0BAHUS;

- TPHUHIMIBI BHIOOpPA U aHATUTHUYECKHE BO3MOXKHOCTH HCIIOJNIB30BAHMSI COBPEMEHHBIX METOAHMK U
METOJIOB B IMPOBEJICHUN aHATUTUYCCKUX IKCIIEPUMEHTOB W UCTIIBITAHUH TMOJIMMEPHBIX MATCPHUATIOB, METOIBI
aHaJIM3a MOJYYSHHBIX PE3yJbTATOB U UX KOPPEKTHOW MHTEPIIPETALINY;

- TpeOoBaHHSI HOPMATHBHBIX JOKYMEHTOB K CTPYKTYpE, COJCpKaHUI0 W O(GOPMIICHHIO HAydHO-
TEXHUUYECKUX OTYETOB, pabOYMX MPOEKTOB, OCOOEHHOCTH MOATOTOBKHM MyOMUKaNuid MO pe3ylbTaTaM
BBITIOJTHEHHBIX HCCIICIOBAHUN M TPEOOBAHUS K UX COJICPKAHUIO, CTPYKTYpPE, OPOPMIICHHIO;

- IPUHLHUIBI pa3padOTKH MaTeMaTUYECKUX MOJENeH M METOIbl U MPUEMBI X SKCIIEPUMEHTAIBHOM
MIPOBEPKH.

Ymemn:

- WCMOJBh30BaTh METOJBI aHajdW3a W CHHTE3a B HAYYHOH pabOTe, COOTHOCHUTH TEOPETHYCCKHE
MOJIO’KEHUSI C KOHKPETHBIMH JIAHHBIMU;

- IUIAaHUPOBATH TPOIECC Pa3BUTHSA NPO(HECCHOHATHLHOTO MACTEPCTBA W TOBBINICHHS YPOBHS
KB (DUKAIIHH;

- SKCIUTyaTHpPOBaTh COBPEMEHHOE OO0OpYyJIOBaHWUE W TPHOOPHI, HEOOXOAWMBIC IS IPOBEICHUS
HAYYHBIX UCCIIEOBAHUN B 00JIACTH XUMUYECKON TEXHOJIIOTUH MTOJIMMEPHBIX MaTEPHAIIOB;

- HCIIOJTH30BATh JIAHHBIC U XapaKTCPUCTUKH SBJICHUH M MPOIIECCOB JIS TOCTPOCHUS MaTEeMaTHICCKUX
MOJIeJIeH, JieNlaTh TEOPETUUECKHE BBIBOIBI;

- OpPraHU30BBIBaTh HAYYHO-HCCIIEIOBATEIBCKYIO padoTy;

- UCTIIOJIL30BAaTh JIJISl PEIICHUs MPUKIAIHBIX 33]1a4 B 00JIACTU TEXHOJIOTHH MOJIUMEPHBIX MaTEpUAaJIOB
OCHOBHBIE TOHATUS W 3aKOHbl (UMK M XHMHUHU MOJMMEPOB, METOJbl MAaTeMaTHYECKOro aHalu3a U
MOJICTTMPOBAHUS, AHATU3UPOBATh HMH(OPMAIUIO O HOBBIX TEXHOJOTHSAX IMPOHM3BOJACTBA U TMepepaboTKu
MOJIMMEPOB U MaTepUAIOB HA X OCHOBE U BIMSHUM UX HAa OKPY’KAIOUIYIO CPEeNy;

- BECTH MaTEeMaTHYECKYI0 00pabOTKy pe3yJbTaTOB SKCIEPUMEHTOB U HCIIBITAHUA, OCYIIECTBISITh UX
KOPPEKTHYIO HHTEPIPETALIUIO;

- COCTaBJISATh HAYYHO-TEXHHYECKHE OTYETHI, OTBEYAIONINE HOPMATHUBHBIM TpPEOOBAHMSIM,
OCYHIECTBIISATH MOJTOTOBKY MyOJIMKAIHIA 110 pe3yibTaTaM BbIMOJIHEHHBIX UCCIIeI0BAaHU;
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- BBINOJIHATH JIAOOPATOPHBIE 3KCIIEPUMEHTHI JJIS MOATBEPXKIACHUS KOPPEKTHOCTH MaTeMaTHUECKUX
MOJIEJIEH, JeJIaTh BBIBObI HA OCHOBE IIOJYyYEHHBIX JTaHHBIX.

Braoemy:

- HaBBIKAMHU aHAJIM3a Pa3HOPOIHBIX (PaKTOB, 00OOIIEHUS 3HAUUTEILHOIO YHC/IA JAHHBIX, HABBIKAMHU
OCMBICJIEHHS TEOPETUUYECKUX MOJIOKEHUI;

- HaBblKaMM pPa3pabOTKH OPUTMHAIBHOIO pELIEHHUs CUTYalMOHHOM 3aJjaud, MOJEIUPYIOLIEeH
KOHKPETHBIN ITPOU3BOACTBEHHBIN POLECC B XO/€ IKCIIEPUMEHTA,

IIPUEMBI U METOABI IIOCTOSTHHOI'O COBEPILIEHCTBOBAHUS, CAMOPA3BUTHsI, HABBIKAMH CaMOCTOSITEIIBHON
OpraHM3al1K UCCIIEN0BATENBCKUX PA3BUBAIOILNX [IPOTPaMM;

- HaBBIKAMH SKCIUTyaTallMd COBPEMEHHBIX MPHOOPOB I aHATN3a Pa3IMYHBIX BEHIECTB M KOHTPOIS
IPOM3BOJICTBEHHBIX IPOLIECCOB B 00IACTH XUMUUECKOM TEXHOJIOTUH ITOJIMMEPHBIX MaTEepUAJIOB;

- HaBBIKAMM MPOBEACHUS JJAOOPATOPHOI'O SKCIIEPUMEHTA JJIsl IPOBEPKU TEOPETUUYECKUX BBIBOJIOB U
MaTEMaTHYECKUX MOJCIIEH;

- METO/IaM{ OpTaHU3aLUU U OCYIIECTBICHNS HAyYHO-UCCIIEI0BATENbCKON padOThI;

- JaHHBIMHU O NIPUOPUTETHBIX HAIIPABJICHUAX Pa3BUTHSI IOJIMMEPHBIX MaTEpUAJIOB;

- HaBBIKAMH 00Pa0OTKU AKCIIEPUMEHTAIBHBIX JaHHBIX UL UX KOPPEKTHON HHTEPIIPETAIIH;

- HaBBIKAMHU COCTABJICHUS HAyYHO-TEXHUYECKUX OTYETOB, HOJArOTOBKH IyOJMKAIMI IO pe3ysbTaTaM
BBITNIOJTHEHHBIX UCCIIEI0BAaHUI;

- HaBbIKAMU MaT€MaTHYECKOr0 MOJICIMPOBAHUS U TEXHUKOH 1abOpaTOPHOIo 3KCIIEPUMEHTA.

3 Kparkoe coaepikaHue rocyJlapcTBeHHOH HMTOrOBOH aTTeCTAIMH: 3alIUTHl BBINYCKHOM
KBAJIM(HUKANHOHHOHI PadoThl, BKJIOYas MOATOTOBKY K Npoueaype 3alUThl M IPOLEAYPY 3AIIHUThI.

['ocynapcTBeHHast UTOTOBas ATTECTAIMSA: 3aIIUTA BBITYCKHOW KBAM(UKAIIMOHHON PabOThI, BKIIOYAs
HOJArOTOBKY K 3alllUTe U MPOLEAYpYy 3alUThl B ()OPME 3aLIUTHI BHITYCKHOW KBalIU(DPUKALMOHHON paboOThI
npoxoauT B 4 cemectpe Ha 0a3ze 3HAHWIA, MOJYYCHHBIX OOYYArOIIMMUCS TNPH HM3YYCHUH JUCIHUILINH
HanpasyieHus 18.04.01 Xumudeckass TEXHOJIOTUs , Marucrepckas nporpaMma «COBpeMEHHasi TEXHOJIOTHS
noJauMepoB, kommno3utoB u mokpeiThii (Advanced Polymers and Composites Science and Technology)» u
IIPOXOXACHUS TPAKTHK.

['ocyapcTBeHHass UTOrOBasi aTTECTALMSL: 3aIUTa BHITYCKHOW KBATU(PUKAIIMOHHON paOOThI, BKIIIOUYAs
MOJArOTOBKY K 3aIlUTE U IPOLEAYPY 3aLIUTHI IPOBOJUTCS FOCYAAPCTBEHHON YK3aMEHALIMOHHOW KOMHMCCHEN
(I'SK).

KoHTpons ypoBHS CHOPMHPOBAHHOCTH KOMIIETECHIMH O0Oy4aromuxcs, HOpUOOPETEeHHBIX IpH
ocsoeHun OOII, ocymiecTBisieTcss MyTeM MPOBEACHUS 3aIIUThHI BBIMTYCKHON KBaJM(UKAIIMOHHOW pabOThl U
IPUCBOCHUS KBATM(PUKALIUU «MATUCTP.

3amuTa BBITYCKHONW KBaIM(PHUKAIIMOHHON pabOThI sBIsSETCS 00s3aTeNIbHOM MpPOLEAYpOld HUTOTOBOM
rOCyJJapCTBEHHOM aTTecTallMi 00y4aroluXcs B MarucTpaType, 3aBepliaronux 00y4eHHue Mo HalpaBIeHHUIO
MOJTOTOBKU Maructparypbl. OHa MpoBOaUTCS MyOJUYHO Ha OTKphITOM 3acenanuu ['DOK B coorBercBum ¢
JIOKQJIbHBIMM HOPMAaTUBHBIMM U PpacHOpSOUTENIBHBIMU aKTaMHU YHHUBEPCUTETa, HAa KOTOPOM MOTYT
IPUCYTCTBOBAThH BCE XKelarolue. Marepuaisl, peicTaBisieMble K 3alUTe:

- BBIITYCKHAas KBAIM(UKAIIMOHHAs padoTa;

- 33/1aHME Ha BBINIOJIHEHUE BBITYCKHOM KBaTHU(PUKAIIMOHHON paboThI;

- OT3bIB PyKOBOJUTEIS BBIITYCKHUKA MarucTparypsbl;

- pelieH3us Ha BBITYCKHYIO KBATU(PUKAMOHHYIO PadoTYy;

- Ipe3eHTanys (pa3aToYHbIi MaTepua), MOANMCaHHAs PYKOBOJUTEIEM;

- TOKJIAJ.

B 3amaum I'OK BXOZAT BBIABIEHHE MOATOTOBICHHOCTH BBIIYCKHUKA MarucrpaTypel K
npodeccuoHaNbHOM NeATEIbHOCTH U MIPUHITHE PEIIEHUsI O BO3MOXHOCTHU BbIJIaYH MY JIUIIIIOMA.

Pemienue o mpHcyXJIeHUH BBITYCKHUKY KBIM(UKAIIMK MarucTpa NpuHUMaeTcs Ha 3aceganuu ['OK
IPOCTHIM OOJIBIIMHCTBOM IPHU OTKPHITOM TOJIOCOBAHMM UJIEHOB KOMHUCCHMM Ha OCHOBAaHHMU DPE3YJbTAaTOB
UTOTOBBIX  HCIIBITAHUH. PesynapTarel  onpenensroTcs  OLEHKAMU  «OTIUYHO», «XOpOILOY,
«YIOBIIETBOPUTENBHO», «HEYOBIETBOPUTEIBHOY.

OOyuaronuiicss UMEeT MpaBo MOAATh B ANeUIALMOHHYI0 KOMHCCHUIO aNeIUIIIMIO O HapyIICHUH, 110
€ro MHEHHUIO, YCTAaHOBJICHHOM MPOIIEAYPHI 3AIUTHI BBITYCKHOW KBATHU(MUKAIIMOHHONW PAaOOTHI. ANEIISAINS O
HECOTJIaCUHU C PEe3yJIbTaTaMH 3aIIUThI BBITYCKHON KBATM(DUKAIMOHHON paboThl HE IPUHUMAETCSI.
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4 O0BbeM rocy1apcTBeHHON MTOTOBOM aTTeCTALMU: 3aIUMTHI BBINMYCKHON KBAaJH(UKAIMOHHOM
padoThl, BK/II0OYasi MOATOTOBKY K MpoLeAype 3allUThl H NPOLeIyPYy 3alHThI

[Iporpamma oTHOCHTCSI K 6a30BO# yacTu yueOHOTro miaHa, K 610Ky 3 «locynapcTBeHHast UTOTOBas
arrectanus» (b3.5.01) u paccuntana Ha cocpeI0TOUEHHOE IPOXOsKAcHKE B 8 ceMecTpe (4 Kypc) 00yUueHHs B
oobeme 216 u (6 3ET). Ilporpamma mnpenmonaraer, 4ro oOydarouiecs HMEIOT TEOPETUYECKYIO |
NPAaKTHYECKYI0 MOJTrOTOBKY B 00JacTé (U3MYECKOM XHMMHH, TEXHOJOTMM CHHTE3a U TIepepaboTku

MOJIMMEPOB U IMOJIUMCPHBIX KOMITOSUIITMOHHBIX MATCPUAJIOB.

o B 3auerHBIX B akanewm.
Bunst yueOHOI paboThI
eIMHULIAX yacax
O01as TPyA10eMKOCTh JUCHUIIHHBI 110 Y4e0HOMY IIAHY 6 216
KoHTakTHasi pad0oTa — ayINTOPHBIE 3aHIATHS: — —
CamocrositesibHas padora (CP): 5,98 215,33
Brinonnenue, Hanucanue u oopmuenne BKP 5,98 215,33
KoHTakTHas paboTa — MPOMEKYTOYHAS ATTECTAIIHS 0,019 0,67
Bujg koHTpOJIS: 3amuta BKP
N B 3auerHbIX B actpoHomMm.
Bunst yueOHOI paboThI
eMHULIAX yacax
O01mas TPyA0eMKOCTh M CHUILIHHBI 110 Y4e0HOMY ILUIAHY 6 162
KoHTakTHasi padoTa — ayIMTOPHBIE 3aHATHSI — —
CamocrositesbHast padora (CP): 5,98 161,5
Brimonnenue, Hanucanue u opopmienue BKP 5,98 161,5
KonTakTHas paboTa — MpOMEeKyTOUYHAS aTTECTAIHS 0,019 0,5
Bua konTpoJs: 3amuta BKP

4.7 @aKkyaIbTATHUBBI

AHHOTanus padoveil NPOrpaMMbl JUCHUIJIMHBI
«IIpodeccnonanbHo-opueHTHPOBaHHBII MepeBoa» (OT/1.B.01)

1 IMeap AWMCHMIVIMHBI — TpuoOpeTeHHe oO0ydaromuMHucs  oOmiel, KOMMYHMKAaTUBHOW W
npo(ecCHOHANBPHON KOMIETEHIIMM, ypOBEHb KOTOPBIX Ha OTIENbHBIX JTalax S3bIKOBOW MOJITOTOBKH
NO3BOJISIET  BBINOJHATH  pasjidyHble BUABI NPOPECCHOHATBHO OPUEHTHPOBAHHOIO IEpPeBOa B
IIPOU3BOJICTBEHHON M HAYYHOU E€ATEIBHOCTH.

2 B pe3yabTraTe H3y4eHHs IMCHUILUIMHBI O0YYalOLIUIiCsi MO NporpaMMe MAarHCTPyTapbl
JAOJIKEH

Obnaoame  cnepyroummu  obmekynsTypabiMu  (OK), ob6menpodeccunonansusiMu  (OIIK) u
npodeccuonansubiMu (I1K) komnereHuusamu:

- TOTOBHOCTBIO K CAaMOPa3BUTHIO, CaMOpeaiu3allii, HCIOIb30BaHUIO TBOpUecKoro noreHnuaia (OK-
3);

- CIIOCOOHOCTBIO K MPO(ECCHOHANTBHOMY POCTY, K CAMOCTOSITEIbHOMY OOYYEHHIO HOBBIM METOAAM
UCCJIEJIOBaHMSI, K U3BMEHEHHUIO HayUYHOTO0 ¥ HaAYYHO-IIPOU3BOJICTBEHHOTO Mpoduiia cBoei mpodeccuoHanbHOM
nesirenbHOCTH (OK-5);

- CIIOCOOHOCTHIO B YCTHOM M MUCBMEHHOW pedr CBOOOIHO IMOJIb30BAThCSI PYCCKUM M MHOCTPAaHHBIM
SI3BIKAMU KaK CpeicTBOM JenioBoro oomenus (OK-6);

- TOTOBHOCTHIO K KOMMYHHUKAIlMM B YCTHOM M NMHUCbMEHHOM (popmMax Ha pPyCCKOM M HMHOCTPAHHOM
sSI3BIKaxX JUISA pelIeHus 3a1a4 npogeccuonanbHoi nesrensHoctr (OI1K-1);

- TOTOBHOCTBIO DPYKOBOJUTH KOJUIEKTUBOM B cdepe cBoel MNpo(ecCHOHAIBHOW JesITeIbHOCTH,
TOJICPAHTHO BOCIPUHHUMAs COIMANIbHBIC, STHHUECKUE, KOH(eccuoHanbHble U KylbTypHble pazanuus (OITK-
2);

- TOTOBHOCTBIO K TIOMCKY, 0OpaOoOTKe, aHamu3y M CHUCTEMaTH3allMd HAyYHO-TEXHHUYECKOU
uHGOPMAIIIH 110 TEME MCCIIEI0BaHUs, BEIOOPY METOIUK U cpeacTB perrenus 3axaun (ITK-2).

3uams:

- OCHOBHBIE CIIOCOOBI TIOCTHKEHMSI SKBUBAJIEHTHOCTH B IIEPEBOJE;
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- OCHOBHBIE IIPUEMBI TIEPEBO/IA;

- SI3BIKOBYIO HOPMY M OCHOBHbIE (DYHKITUH SI3bIKA KAK CUCTEMBIL;

- JIOCTaTOYHOE JUIS BBIIOJHEHHS MEPEeBOJa KOJIMYECTBO JIGKCUYECKUX EIMHHUL, (pa3eooru3MoB, B
TOM YHUCJIE€ COLIMANIBHBIX TEPMUHOB U JINHI'BOCTPAHOBETYECKUX DPEaIHii;

Ymems:

- IPUMEHATH OCHOBHbBIE TIPUEMBI IIEPEBOIA;

- OCYWIECTBISTh NMUCHMEHHBIA TEPEBOA C COONIIOJCHHEM HOPM JIEKCHYECKOW SKBUBAJIICHTHOCTH,
coOI0ICHHEM IPaMMAaTHYECKIX, CHHTAKCUYECKUX U CTUIIUCTUUECKUX HOPM,;

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

- OCYIIECTBJIATH TEPEBOJ C COONIIOJICHHEM HOPM JICKCHUECKOW AKBHUBAIEHTHOCTH, COOJIIOJICHHEM
rpaMMaTHYeCKUX, CUHTAKCMYECKMX U CTUJIMCTHUYECKUX HOPM TEKCTa INepeBofa U TEeMIIOpPaIbHBIX
XapaKTePUCTHK UCXOIHOTO TEKCTa;

Braoemy:

- METOAMKOW TPEANEepeBOAYECKOTO aHajn3a TEKCTa, CHOCOOCTBYIOUIEH TOYHOMY BOCIPHSTHIO
HCXOJHOTO BBICKA3bIBAHUS;

- METOJMKOH MOATOTOBKH K BBIMOJIHEHUIO TIEPEBOJI, BKIIIOYAs TIOMCK WH(POPMALUU B CIIPABOYHOM,
CHEIHMAIbHOM TUTEpaType U KOMIBIOTEPHBIX CETSIX;

- OCHOBaMH CHCTEMBbI COKPALICHHOH MMePEeBOAYECKON 3alTUCH MTPH BHIITOJIHEHUH NIEPEBO/IA;

- OCHOBHOM MHOSI3BIYHOM TEPMHUHOJIOTHEH ClIenanbHOCTH,

- OCHOBaMH peeprpoBaHHs U AHHOTUPOBAHUS JIUTEPATYPHI 110 CIICIIHATEHOCTH.

3 KpaTtkoe conep:kanue qTHCIUIIHHDI

Pazoen 1. Tpebosanus x npogheccuonanrbHo-opueHmuposantomy nepesoody. Ocobennocmu
nepesooa CneyuaIbHbiX meKcmoa

OcHoBHBIE TpeOOBaHUS K TPO(ecCHOHATBHO-OPUEHTHPOBAHHOMY TIEPEBOJY W IOHSTHE
uHpopmannoHHoro  mnoisd.  Crnemuduka  npodecCHOHATBbHO-  OPUEHTHPOBAHHBIX  TEKCTOB.
DKBHUBAJICHTHOCTD, a/IEKBATHOCTH, IEPEBOAUMOCTD CIIEIUAITBHBIX TEKCTOB.

TexHuyeckass TEpPMUHOIIOTHS: XapaKTEPUCTUKH.

TepmuHONOTHST B 00JAaCTH  TEXHOJOTHH  BBICOKOTEMIIEPATYPHBIX  (YHKIHOHAIBHBIX MaTEPHAJIOB.
ObecnieueHre TEPMHHOJIOTUYECKONH TOYHOCTH U eanHooOpasus. CrocoObl HAaKOIUIEHHS M PACHIMPEHMS
CIIOBapHOTO 3amaca B Tmporecce nepeBoma CpaBHEHHE TOpsIKAa CIOB B aHIVIMHCKOM M PYCCKOM
npeUIoKeHUsX. MI3MeHeHne CTpyKTyphl TPeI0KEHUS TIPH MEPEBOIE.

Paszoen 2. Jlekcuxo-epammamuueckue npobiemvl nepesooa CneyuaibHblx meKkcmos

[Tpobnema HEOTHO3HAUYHOCTH NEepeBOJia BUAOBPEMEHHBIX (opM U ee pemieHue. OcoOeHHOCTH
nepeBoJia pa3IMyHBIX THIOB mpemiokennil. [lepeBon crpanmatensHOro 3anmora. TpyaHbIe ciydan
nepeBoJia CTpalaTeIbHOrO 3aJ10ra.

VYCIoBHBIE TPEUIOKEHUS, TIpaBUiIa M OCOOCHHOCTH WX oOparHOro mepeBoga. IlpakTuka
nepeBojila  Hay4YHO-TEXHWYECKOM  JIMTepaTypbl Ha  INpUMEpe  TEKCTOB IO  TEXHOJOTMHU
BBICOKOTEMIIEPATYPHBIX (DYHKIIMOHATBHBIX MAaTEPHAJIOB.

[lepeBon mpeIoKEeHUI € ydeToM IMpaBuiia coryiacoBaHusi BpemeH. IlepeBoa mpuuactus u
NPUYACTHBIX 000pOTOB. Pa3BuTHE HABBIKOB TIepeBOJa HA MpPHUMEPE TEKCTOB MO TEXHOJOTHH
BBICOKOTEMIIEPATYPHBIX (DYHKIIMOHATBHBIX MAaTEPUATIOB.

Ponb nH(HUHUTHBA B MPEUIOKCHUH W BapUAHTHI IIEPEBOJIa HA PYCCKUH s3bIK. THOUHUTHBHBIC
000poThl. BapraHThI epeBo/ia Ha PyCCKUM S3BIK.

Pazoen 3. Humepnem u UKT 6 npogeccuonanvho -opuenmuposaHnom nepesooe.

Cuctembl  aBroMatm3anuu  nepeBoma. (Computer  Assisted  Translation  Tools).
NupopMalinoHHBIN U TUHTBUCTUYECKUN MOUCK B VIHTEpHET.

PaGora ¢ DIEKTPOHHBIMH  CIIOBapsMH U  TJIOCCApUSIMU. PemakTHpoBaHHE  TEKCTa
pohecCuoHaTEHO-OPUEHTUPOBAHHOTO MTEPEBOIA.

4. O0beM y4eOHO#H JUCHHIJIMHBI

" B 3auerHBIX B akanmewm.
Bunpl yueGHO# paboThI
€IMHUIIAX gacax
OO0mas TpyA0eMKOCTh JMCHUIIJIMHBI 10 Y4eOHOMY IVIAHY 2 72
KonrakTHasi pa6oTa — ayAuTOPHBIE 3aHATHSI: 0,94 34
[TpakTnueckue 3austust (I13) 0,94 34
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IIpoooncenue mabauysl

CamocTosiTe1bHasi padora (CP): 1,05 37,8
KonTakTHas camocTosiTelibHas paboTa — —
CaMOCTOsITEeIbHOE H3YUYCHHE PA3/IeIOB JUCITUTLIMHBI 1,05 37,8
3auem: 0,006 0,2
KonTakTHas paboTa — mpoMeXyTOYHAsl aTTECTAIHS 0,006 0,2

Bua koutpoJs: 3auer

N B 3auernHbIX B actponom.
Buspr yueOnoii paboTh
eIMHULIAX yacax

OO0umas TpyA0eMKOCTh JMCUHUILIHHBI 110 Y4e0OHOMY ILUIaHY 2 54
KonTakTHas pa6oTa — ayIMTOPHbIE 3aHATHS: 0,94 25,5
[Tpaktnueckue 3anstus (I13) 0,94 25,5
CamocrosTeabHas padora (CP): 1,05 28,35
KoHTakTHas camocTosiTelibHas paboTa — —
CaMOCTOSITEIbHOE U3YUYEHUE PA3/ICJIOB TUCITUIIIIMHBI 1,05 28,35
3auem: 0,006 0,15
KoHTtakTHas paboTa — MpoOMEKyTOYHAS aTTECTAIMS 0,006 0,15

Buj konTpoJs: 3auer

AHHOTANUA padoyeil MPOrpaMMbl JHCUUIIIMHBI
«ConmoJiorusi ¥ Ncuxosorus npogeccuonaabHoi nesreabHocT» (PTI.B.02)

1. eap AuCHMIJIMHBI — GOPMUPOBAHHE COLIUAIBHO OTBETCTBEHHOMN JINYHOCTH, CIIOCOOHOMN
OCYIIECTBIISATh KPUTHUECKHUM aHAIN3 MPOOJIEMHBIX CUTyallul, BIpabaThIBaTh KOHCTPYKTUBHYIO CTPATETHIO
JeicTBUH, OPraHU30BbIBATh U PYKOBOAUTH paOOTON KOJIJIEKTHBA, B TOM YHCIIE B IPOLIECCE MEXKYIBTYPHOTO
B3aUMO/IeICTBUS, pehIeKCUPOBATh CBOE MOBEACHNE, BBICTPAUBATh U PEANU30BbIBATH CTPATETHIO
poEeCCHOHAIBHOTO Pa3BUTHSI.

2. B pe3yabraTe HM3y4eHUsl AUCHMILIMHBI O0y4alOUIWiicsi MO NporpaMMe MAarucTpaTyphbl
JAOJIKEH:

Obnaoamye cnepyromumu oomekysTypHbiMU (OK) u mpodeccuonansuabiMu (1K) komnereHuusaMu:

- CIIOCOOHOCTBIO COBEPILIEHCTBOBATb W PAa3BUBATh CBOM WHTEIUIEKTyaJIbHbI KW OOLIEKYJbTYpPHBIH
YpOBEHb, MOJy4yaTh 3HAHUS B OOJIACTH COBPEMEHHBIX MpoOJIeM HayKH, TEXHHUKH M TEXHOJIOTHUH,
I'YMaHUTAPHBIX, COIUAIBHBIX U SKOHOMUYeckuX Hayk (OK-4);

- TOTOBHOCTBIO PYKOBOJHUTH KOJUIEKTUBOM B cdepe cBoed NpodecCHOHATbHOU JesTeIbHOCTH,
TOJIEPAHTHO BOCIIPUHHMMAsl COLIMATIbHBIE, dTHUUECKHE, KOH(eccrnoHallbHbIe U KyJbTypHble pa3nuuus (OIIK-
2);

- CIIOCOOHOCTBIO OPTraHU30BbIBATh CAMOCTOSITENIbHYIO U KOJIJIEKTUBHYIO HAyYHO-HUCCIIEI0BATEIbCKYIO
paboty, pa3pabaTbiBaTh IUIaHBI M IPOrPAaMMBl MPOBEACHUS HAYYHBIX HCCIEIOBAHUNW M TEXHUYECKUX
pa3paboToK, pa3pabarbiBath 3aganus 1t ucronauteneit (IMK-1).

B pe3ynbrare n3ydeHus: AUCUUILIINHBI CTYJEHT JOJIKEH:

3namo:

- CYIIHOCTBH MPOOJIEM OpraHu3alMyi U CaMOOPTraHU3allMU JIUYHOCTH, €€ TOBEJCHUS B KOJUIEKTUBE B
YCIIOBUSIX MPOPECCUOHANBHOMN AESITETbHOCTH;

- METOJbl CAMOOPTaHU3aAIMH U PAa3BUTHUS JTUYHOCTH, BBIPAOOTKHU IIeNIENOIaraHus U MOTHBAIIMOHHBIX
YCTaHOBOK, Pa3BUTHSI KOMMYHUKATUBHBIX CIIOCOOHOCTEN U MPOPECCHOHANIBHOIO MOBEIEHHUS B TPYIIIIE;

- KOH(JIMKTOJIOTHUECKUE ACTIEKTHI YIIPABIICHHS B OpPraHU3aLNY;

- METOJUKM U3yYEHMs] COLMAJIbHO-IICUXOJOTMUECKUX SABICHMH B cdepe ympaBiIeHUS U
CaMOYIIPABJIEHUS JIMYHOCTHU, TPYMIIbI, OPraHU3aLINH.

Ymems:

- IJITAHUPOBATH U PEUIaTh 3aJja4d JIMYHOCTHOTO U MPO(PECCHOHATBHOTO PA3BUTHUS HE TOJIBKO CBOETO,
HO U WIECHOB KOJIUICKTHBA;
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- aHAIM3MPOBATh NPOOJIEMHBIE CHUTyallMM Ha OCHOBE CHCTEMHOrO IIOJIXOfa, BbIpabaThIBaTh
CTpaTerui0  JCMCTBUM, UCMNONb30BaTh METOAbl JMAarHOCTUKM KOJUIEKTMBA U  CaMOJUAarHOCTHUKHU,
CaMOIIO3HaHUs, CAMOPETYJISILIMYA U CAMOBOCIIUTaHMS,

- YCTaHaBIMBATh C KOJUIETAMHM OTHOILEHUS, XapaKTepU3YIOLIMeCs KOHCTPYKTUBHBIM YpPOBHEM
0011IeHUS;

- BbIpa0aThIBaTh KOMAHAHYIO CTPaTErHi0 MJsl JOCTMD)KEHHUS IIOCTABICHHOM LM B pPELICHUU
po(hecCHOHANBHBIX 3a]1ay.

Braoemy:

- COLHMAJIbHO-TICUXOJOTHYECKUMH TEXHOJOIMSIMA CaMOOpPraHM3allud M Ppa3BUTUS  JIMYHOCTH,
BBICTPAWBaHUS U PEATH3aLUU TPACKTOPHH CAMOPa3BUTHS,

- TEOPETMYECKMMU M  IPAKTUYECKHMHU  HaBbIKAMHM  NPEAYNPEXKAECHUS U pa3peleHUs
BHYTPHJIMYHOCTHBIX, TPYIIIOBBIX U MEKKYJIbTYPHBIX KOH(IUKTOB;

- cnoco0aMy MOTHBALIMHU YJIEHOB KOJUIEKTHBA K JINYHOCTHOMY U NPO(ECCHOHAIBHOMY Pa3BUTHIO;

- CIIOCOOHOCTAMHU K KOHCTPYKTHBHOMY OOIICHHIO B KOMaHJE, PE(ICKCHH CBOETO MOBEACHUS U
JUJIEPCKUMHU KaueCTBAMHU.

3. KpaTkoe coep:xanue M CUHIIUHBI

Paszoen 1. Obwecmeo u nuunocms: HOBble YCIO6UA U (DAKMOPbL NPOheccuonanvHo20 pazeumus
JUYHOCMU.

CoBpeMeHHOE 001IECTBO B YCIOBUAX ITI00aIM3alui U HHPOPMATU3ALUH.

Tunsl coBpeMeHHbIX OOIIECTB: OOLIECTBO pUCKa, OOIIECTBO 3HAHUS, MH(POPMALMOHHOE OOILECTBO.
ConuanbHble W NICUXOJIOTHYECKUE NOCIeACTBUs nH(popMaTu3anuu oduectBa. yrypomok. Kynbpryporok.
AHoMUS. AjanTallOHHbIE KOIMHI-CTpareruu. JINYHOCTh B COBpeMeHHOM obiiecTBe. Peduiekcupyromniuii
uHauBUA. YenoBek Kak CyObeKT nesreabHOCTH. CaMOJMarHoCTUKa M CaMOaHalIU3 IMpOo(hecCHOHAIBHOTO
pa3BUTHSL.

OO11ee NOHATHE O JIMYHOCTH.

JInuHocth M ee cTpykTypa. CamMocOo3HaHUE: CaMOIO3HAHME, CaMOOTHOIIEHUE, CaMOPETYJISIIUS.
OcCHOBHBIE TMOJIXOABI K H3Yy4eHUIO JMYHOCTH. Pas3Burue muuyHocTH. ComuanbHas M IICHXOJIOTHYECKas
CTPYKTypa JUYHOCTH. lleHHOCTHBIE OpHEHTalMM M MNPEANOYTeHHs] JIMYHOCTH JIMYHOCTH B cHCTEMeE
HenpepbIBHOro oOpa3oBaHus. Camoo0Opa3oBaHHe KaK OCHOBAa HENPEPBIBHOTO 0Opa3zoBaHMs. TojepaHTHOE
BOCIIPHSITHE COITUAIBHBIX, STHUYECKHIX, KOH()ECCHOHABHBIX U KYJIBTYPHBIX PA3ITUIHN.

CoumasnbHble U ICUXOJOTHYECKUE TEXHOJIOTUU CaMOOPTaHU3alluy U CaMOPa3BUTHS INYHOCTH.

TemnepameHT U XapakTep B CTpyKType JnyHOcTU. [IposiBieHne TemriepamMeHTa B JESTEIbHOCTH.
CrpykTypa u Tunosiorust xapakrepa. @opmupoBanue xapakrepa. [locrpoeHue B3auMOAEHCTBUS C JIFOJbMH C
YU4ETOM WX WHAWBHIYAIbHBIX pa3nuuuii. CTpaTeruu pa3BUTHSA M CAMOPA3BHTHs JUYHOCTH. JIW4yHBIE
npuoputethl. Llenenonaranue. LleHHocTH Kak ocHOBa 1enenoiaranus. Llenu u kiaroueBble 00JIACTH KU3HHU.
Life Managment u >xu3HeHHBbIE menu. Smart - menu W Haguenu. Llenb W mpu3BaHHBIE 00ECTICYUTH €€
JOCTIOKEHUS 3a/1auM U mard. Konuur-ctpateruu. VickyccTBO ynpaBisiTe COOOM.

KorHuTHBHBIE POIIECCHI INYHOCTH.

OOmiast XapakTepUCTHKa KOTHUTHBHBIX (T1O3HABATEIbHBIX) IMPOLECCOB JTUYHOCTU. OIlylieHue u
BOCIIPHSITHE: BHJIBI, CBOMCTBA, OCOOCHHOCTH Pa3BUTHs. BHMMaHWe W MaMsTh: BHIBI, CBOHCTBA, (YHKIIWH.
PazButue m BocnuTaHMe BHMMaHUS. Bo3pacTHble M MHIMBUIYyalbHble OCOOCHHOCTH MaMsTH. [Ipmembl
parmoHaIBFHOTO 3ayunBaHus. MpmuieHre u ero gopmupoBanue. THIoONOrus MbIIUICHUS: (HOPMBI, BHIHI,
onepaluy, HHIUBUAyallbHbIE OCOOEHHOCTH. MpinuieHne U pedb. CrnocoObl aKTMBHM3AallMM MBIIUICHUS.
BoobOpaxenue: Bunbl, pyHkuuu, pazsutue. Boobpaxenue u tBopuectBo. [Ipuemsl 3¢pexkTuBHOrO UTEHUS.
TpeHupoBKa MaMsATH U BHUMaHMUS.

OyHKIMOHAIbHBIE COCTOSHUS YenoBeka B Tpyne. Ctpecc u ero npodunaktuka. OOuiee noustue oo
IMOIMAX U YyBCTBAaX: (PYHKLMH, KJIaccu]uKamus, 0COOCHHOCTH pa3BuTHs. CrocOOBI YIpaBICHHUS CBOMM
SMOLMOHAIBHBIM cocTosiHUEM. O01iee npeacrasieHue o Boje. [Icuxomornueckas cTpykTypa BOJIEBOIO aKTa.
PazButue m BocmHMTaHue CHIBI BOJIU. (DYHKIMOHAIbHBIE COCTOSHHUS YeJIOBEKa B Tpynae. PeryisTopsl
byHKIMOHATBHBIX cocTostHUH. Knaccudukarus QyHKIIMOHATBHBIX cocTOsTHUN. [lcuxomornueckuit - cTpecc
Kak (yHkuumoHanbHoe cocrosiHue. Ilcuxomorusi crpecca. Ilpodmiaktuka crtpecca u (popmupoBaHue
CTpeccoyCcTOMUMBOCTH.  Meronbl  ynpaBieHUss  (DyHKUMOH&JIBHBIMU  cocTOssHMAMM.  Ilcuxomorus
npodecCHOHATBLHOMN 1eATETbHOCTH.
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YenoBek u mnpodeccuss. CtpykTypa mnpodecCHOHATbHONW JesTeabHOCTH. Ilcuxomoruueckue
HalpaBJIEHUs  UCCICNOBaHMS  4elOBEeKa B CTPYKType  NPO(ECCHOHAIBHOM  J1€ATEIbHOCTH.
[IpodeccuorpadgupoBanue  Kak  MeTOJ  HM3Y4YeHHs  NPOPECCHOHATBHOM  JEATEIBHOCTH.  Bumbl
npodeccuorpadupoBanus. 3agaud IMCUXOJOTMH NpodeccHoHanbHON JesrenbHOCTH. llcuxonoruueckue
NPU3HAKH U peryssaTopsl Tpyna. [IpodeccrnonanbHo BaKHbIE KauecTBa.

Pazoen 2. Yenosex kax ywacmuux mpyooeozo npoyeccd.

OcHOBHBIE 3Talbl PA3BUTHUS CyObEKTa TPY/Ia.

YenoBek Kak CyOBEKT TpyJa: CTPYKTYpa OCHOBHBIX KOMIIOHEHTOB. DTallbl pa3BUTUs CyOBEKTa Tpyia
(mepuommzammst E. A. Kmumona). Kpusucer mnpodeccuonanproro cranoienuss (E. ®@. 3eep).
BHYTpHMINYHOCTHBIN KOH(IIUKT U CIIOCOOBI €T0 pa3perieHusl.

TpynoBas MoTHBaLMs U yIOBIETBOPEHHOCTD TPYIOM.

[TorpeGHOCTH M MOTHUBBI JInYHOCTU. Kitaccudukanmst norpedHOCTEH U BUABI MOTHBaMK. Mepapxus
noTpeOHocTed (mupamuaa A. Macnoy). TpynoBas MortuBanms. MotuBbel TpyaoBoro mnoseaenus (B. T
[TonmapkoB). OCHOBHBIE TEOPUH TPYAOBON MOTHUBALIMU U YAOBIETBOpeHHOCTU TpyaoM (. Makkienann, @.
I'epubepr, B. Bpym u np.). MoTtuBauus noBejneHus yenoBeka B oprannsanuu. CylnHOCTb MOTHBALIUU KaK
¢GyHKMKM ynpasiaeHus B opranuzauuu. Ilpupona moruBanuu. OyHKIMKM MOTHUBOB IOBEACHUS 4ETIOBEKA.
MotuBauuss u ynpasiaeHue. Ilcuxomornueckue Teopud MoTuUBauuMuM B opraHuzanuu. ConuaibHo-
HPKOHOMUYECKHE Teopuu MoTuBauuu. MccnenoBaHuss MoTHBAaLMHU. METOIMKM OIpENEIeHHUs] MOTUBALUU K
ycHexy.

Llenenonaranue u nNjaIaHUPOBAHUE B MPOPECCUOHATBHON AESITEIbHOCTH.

[Icuxonoruyeckass cucTeMa TPYIOBOM JA€ATE€IbHOCTH. MOTHBALIMOHHBIA IIPOLIECC KaK OCHOBA
HenenosaraHus. Otambl  JocThkeHHs uenu. CTpykTypa MOTHBALMOHHOTO Impouecca. Kpurepuu
s¢¢extuBHOCTH 1enenonaranusd. Knaccupukauus unenedt. Pa3zpaboTka mporpamMMbl peajid3aldy  Ieiu.
Crparernyeckoe MjaaHUpOBaHUE.

ITpodeccronanbHast KOMMYHHUKALUS.

[lcuxonorus obmienusi. CocTraBHbIE 3JIEMEHTHI mpouecca oOuieHus. OYHKIUN U BUABI OOILIEHUS.
Tunbr  oOmenus. XapakTepUCTHKH JIMYHOCTH, CHOCOOCTBYIOIIME yCHemHOCTH oOmenus. OOMmeH
uH(popMaluell 1 KOMMYHUKAaTUBHbIE Oapbepbl. ABTOpUTapHas U Auaiorndeckas KoMMmyHukanus. OOmieHue
KaKk B3aUMOJIEHCTBHE (MHTEpakuus). MEXIMYHOCTHOE BOCIPHATHE M IOCTPOCHHE  HMUJIXKA.
[IpodeccuonanpHoe obmenue. Kynbprypa 1emoBoro oOmeHus.

Icuxonorust KOH(IUKTA.

Kondpmukr xak ocobas ¢gopma B3zaumoneinctBusa. CTpyKTypa, AUHAMHMKA, (YHKIUH KOH(MIUKTOB.
OcHoBHBIE cTaauu pa3BuTUs KOH(MIMKTOB. Knaccuduxanus koH(mukToB. OCHOBHBIE 3Tambl MOUCKA
BbIXOJIOB M3 KOHGIMKTHOW cutyanuu. IIpodeccronanbHble KOHMIUKTHIL. VICTOUHMKM KOHQIMKTOB.
KoHQuukTOoreHHble JIMYHOCTH. YCIOBHUS KOHCTPYKTHUBHOI'O pa3pelieHus KOH(DIUKTOB. YIpaBleHUE
KOH(QJIMKTHBIMUA CUTyallMUsIMM B KoJulekThBe. ColMajibHble TEXHOJOTUU MPEIyNpexIeHUs U pa3pelieHus
KOH(JIMKTOB B KOMaH/1€ ¥ OpraHU3aL1H.

Tpynosoii kosekTuB. IIcuxonorus coBMECTHOTO Tpya.

I'pynna. Komnextusel. Opranuszanuu. IloHatue rpynmnel. Buzabl rpynm: yciaoBHbBIE U peajbHBIE,
OoJbIIMe M Majble, MEpBUYHBIE M BTOpPUYHBIE, (opMajibHble U HedOopMalbHbIe, pedepeHTHbIE TPYIIIHIL.
[Ipodeccuonanpuble KOMIEKTHBBI. J{MHaAmMuKa (OPMHPOBAHUS KOJUIEKTHBA. JlMarHocTHMKa COLMABHBIX
rpynn. ['pynmnoBast cruioueHHOCTb. ['pynmoBas nuHamuka. JlesTenpHOCTh KOMaHJ B OpraHU3aluu.
Commomerpust. [lcuxonorust coBMeCTHON TPyAOBOM esTenbHOCTH. [Ipu3Haku rpynmnoBoro cyObeKkTa Tpy/a.
Knaccudukanust opranuzaruii. Crioco0 opraHu3alni COBMECTHOW JESITENBHOCTU. [ICMXOnoTHsi Tpymiibl.
ConManbHO-TICUXOJIOTMYECKHE  OCOOEHHOCTHM  Majod  opraHu3oBaHHOM  rpymmbl.  ConuanbHO-
MICUXOJIOTHYECKUN KITMMAT TPYIIIIBI.

Ilcuxonorus ynpasieHus.

VYrhpaBnenne kak conuadbHbli (GeHomMeH. CyOBeKT M OOBEKT yIpaBJICHHS. YIPaBICHUYECKUE
OTHOLICHMSI KaK MPEIMET HayKH YIpaBICHUS. OTambl €€ pPa3BUTHS. YIpaBleHYECKas AESITEIbHOCTD.
OCHOBHBIE yNpaBIEHYECKHE KYJIbTYPbl: XapaKTepHble 4YepTbl M 0coOeHHOCTH. OCHOBHBIE (YHKIMH
yhpaBieH4YecKoil nesTenbHoCcTH. COIUanbHO- TMCUXO0JI0rMYeckoe 00ecredeHne YIpaBIeHHs KOJICKTHBOM.
YenoBeueckue pecypchl OpraHM3alluid U yIpaBlieHUYeCKHe MpoOiaeMbl MX A(PPEKTUBHOIO HCIOIb30BaHUS.
[Ipobnema yenoBeka B cucTeme yrpasieHus. JINYHOCT U OpraHu3aIusl.
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4. O0beM y4eOHO#H JUCHUILINHBI

o B 3auerHBIX B akanewm.
Bunp! yueOHoO# paboThI
eIUHULIAX yacax
OO0mas TpyA0eMKOCTh JMCUHUILIHHBI 110 Y4eOHOMY ILUIaHY 2 72
KonTakTHas padora — ay1MTOPHbIE 3aHATHS: 0,94 34
Jlexmum (JIek) 0,47 17
[TpakTnueckue 3anstust (I13) 0,47 17
CamocrosiTesibHasi pa6ora (CP): 0,55 37,8
KoHTakTHas camocTosiTelbHas paboTa — —
CamocTosTenbHOE U3YUECHUE PA3/IeNIOB TUCIIUITIIMHbI 0,55 37,8
3auem: 0,006 0,2
KonTakTHas paboTa — mpOMeXyTOYHAsE aTTECTAIHS 0,006 0,2
Bujx koHTpOJIS: 3ader
. B 3agerHBIX B actponom.
Bunet yueGHOI paboTh
eIUHALIaX yacax
OO0mas TpyA0eMKOCTh TUCIHIIJIMHBI 10 Y4eOHOMY MJIAHY 2 54
KonrakTHasi padoTa — ayAuTOPHbIE 3aHATHSI: 0,94 25,38
Jlexmmu (Jlek) 0,47 12,69
0,47 12,69
CamocrosiTeibHas padora (CP): 0,55 14,85
KoHTakTHas camocTosiTelIbHas paboTa — —
CaMOCTOsTEIbHOE H3YUYCHHE PA3/ICIIOB AUCITUILIHMHBI 0,55 14,85
3auem: 0,006 0,15
KonTakTHas paboTa — MpOMEKYTOUHASI ATTECTAILIHS 0,006 0,15
Buja xkoutpoJs: 3auer

AHHOTaUUs padoyeii MPOrpaMMsbl JTUCIUTIMHBI
«IIporpammupoBanue na Python» (®T.B.03)

1. eap AMCHMIJIMHBI — HAYYHUTHCS TPOCKTUPOBATh W pa3pabaThIBaTh MPHIIOKEHUS, WCIIONB3YS
6a30Bble BO3MOKHOCTH sI3bIKa ITporpaMmupoBanus Python.

2. B pe3yabraTe H3y4eHUsl AUCHMILIMHBI OOyYalIMiics MO MporpaMMe MAarucTpaTyphbl
JOJIZKeH .

Obaaoams  caenyroummu  oOmekynbtypHbiMu - (OK), obmenpodeccuonansueivu  (OIIK) u
npodeccuonansubivu (I1K) komneTeHnusIMu:

- CIIOCOOHOCTBIO K MPO(ECCHOHATEHOMY POCTY, K CAaMOCTOSITENIbHOMY OOYyYEHHIO HOBBIM METOIAM
UCCIIEIOBaHMS, K U3MEHEHHIO HAyYHOT0 U HAayYHO-IIPOM3BOJICTBEHHOTO Mpoduist cBoeil mpodeccuoHanbHoOM
nesrenprocTH (OK-5);

- COCOOHOCTBIO C MOMOIIIBIO WH(POPMAIIMOHHBIX TEXHOJOTHH K CaMOCTOSATEILHOMY MPHOOPETEHHUIO
¥ WUCTIOJIB30BAHUIO B TMPAKTHUYECKOW NEATEITHHOCTH HOBBIX 3HAHWH W yMEHHWH, B TOM dYHCJIEe B 001acTsIX
3HaHMIA, HENOCPEJICTBEHHO HE CBA3aHHBIX co chepoii aesrenpHocTH (OK-9);

- TOTOBHOCTBHIO K WCIIOJIb30BAaHHIO METOJIOB MaTeMaTHYECKOTO MOJICIIMPOBAHUSI MaTEpPHaJOB H
TEXHOJIOTUYECKUX MPOLIECCOB, K TEOPETUUECKOMY aHAIIM3Y M SKCIIEPUMEHTAIbHON MPOBEPKE TEOPETUUECKUX
rumnore3 (OITK-4);

- TOTOBHOCTBIO K TIOMCKY, 0Opa0oTKe, aHauu3y M CHCTEMaTH3allud HayYHO-TEeXHHUYECKOU
uHGOPMAIIHH 110 TEME MCCIIEI0BaHUs, BEIOOPY METOAMK U CpeacTB pernenus 3agayun ([TK-2).

3uams:

- OCHOBHBIE METOJIbI cOOpa U 00paboTKH JaHHBIX B Python;

Ymemn:

- HaXOJUTh HEOOXOAUMBIE /7151 pabOThI HA A3BIKE MPOrPAMMUPOBAHUS JaHHbBIE;

Braoemy:

- HaBBIKAMH TIpOorpaMMupoBaHus B Python;

- HaBBIKaMU PabOTHI C pa3HbIMU (hopMaTaMu (ailyioB ¢ JaHHBIMHU.
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3. KpaTkoe coep:xanue AU CHHUIIUHBI

Pazoen 1. Hauano pabomwi 6 Python. Ycmanoexa Python

1.1. 3nakomcTBO ¢ uHTEpdeiicom. 3HakoMcTBO ¢ uHTEpdeiicom Jupyter Notebook. DnemMeHTsI s3bIka
pazmetku Markdown. YcranoBka u uMnoptupoBaHue OuOJINOTeK. DIeMeHTapHbIe BeluuciieHus B Python.

1.2. Tlepemennsie B Python. Tumsl nanabix B Python. Tumsl manneix B Python: wmcnosoii,
11€JIOYMCIICHHBIN, JJOTUYECKUM, CTPOKOBBIN. [IpeoOpa3zoBanre TUIIOBY IIpaBIIsAIoONIMe KOHCTPYKIIMU B Python.
Crpyktypbl nanHbix B Python. Iukisr B Python. ®@ynkuuu B Python. YcrpoiictBo ¢ynkumii B Python.
Hanucanne npocteitmux ¢pynkiuii. Lambda-gynknuu. ckimrodyenns. [lonck ommOoK B KOJe U OTIaKa.

Pazoen 2. Paboma c gpaiinamu 6 Python

2.1. ®opmartsl XpaHeHus JaHHbIX. Pabota ¢ ¢aiinamu B Python: oTkpeiTHE, N3MEHEHUE, COXPAaHEHUE.
Pa3ubie dopmarbl XpaHeHHUsS JaHHBIX: CSV-(aiiibl, jsOn-daiisl, txt-daineiPabora ¢ TekcTaMu. MacCHBBI
NumPy.

2.2. Pabora ¢ Tabmumamu. Paborta ¢ daitmamu Excel: orkpeiTe u coxpaneHue daiinos. O630p
BO3MOXKHOCTeH OnbimoTeku pandas. [IpeoOpasoBanne natadpeiiMoB pandas: 700aBICHHE CTPOK U CTOJIOIOB
B Tabmuily, (uinpTpanus CTPOK MO ycinoBusM. ['pynnmupoBka U arperupoBaHue AaHHbIX. OObequHEHHE
tabmui. Busyanusanus manusix. Pabora ¢ html-daiinamu. Yrpasnenue 6paysepom u3 Python.

4. O6beM y4eOHOI TUCIUIIHHbI

o B 3aueTHBIX B akanewm.
Bunp! yueOHo paboThI

eIMHUIIAX qacax
OO0mas TPyA0eMKOCTh M CUHUILIHHBI 110 Y4e0OHOMY INIAHY 2 72
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHSA: 0,94 34
Jlabopatopusie pabotsi (J1a0) 0,94 34
CamocrosiTeibHas padora (CP): 1,05 37,8
KoHTakTHas camocTosiTesbHas paboTa — —
CamocTosiTeNbHOE H3YUYEHHE Pa3/IeI0B AUCIUIIINHBI 1,05 37,8
3auem: 0,006 0,2
KoHTakTHas paboTa — MpoMeXyTOYHasl aTTeCTalHsI 0,006 0,2

Buja xkoutpoJs: 3auer
. B 3agerHBIX B actponom.
Bunp! yueOHoi1 pabOThI

eIMHUIIAX qacax
O0mas Tpy10eMKOCTh JMCIUILIMHBI 110 Y4eOHOMY IVIAHY 2 94
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS: 0,94 25,38
JlaGopatopusble pabotsl (JIab) 0,94 25,38
CamocrositeibHas padora (CP): 1,05 14,85
KonTtakTHas camocrositenbHas paboTta — —
CamMocTosITeTbHOE U3YYCHHE PA3/IeTOB JUCITUTITMHBI 1,05 14,85
3auem: 0,006 0,15
KonTakTHas paboTa — MPOMEKYTOUYHASI ATTECTALIHS 0,006 0,15

Buja koHTpOJISI: 3auer

5. TPEBOBAHMUSI K YCJIOBUAM PEAJIN3ALIUA ITPOI'PAMMBI MATUCTPATYPBI

5.1 TpeOoBaHusi K KapoBOMY oOecrie4eHHn 10

KanpoBoe obOecrieueHne mporpaMMbl MarucTpatypbel cooTBeTcTByeT TpeboBanusim PI'OC BO
(mepeuncnenne Tpedosanuit uz ®I'OC):

— peanmu3zalys OPOrpaMMbl  MarucTpatypbl 00eCleYMBaeTCsl PYKOBOASIIMMU W HAay4HO-
neaarorut4ycCKuMu pa6OTHI/IKaMI/I YHUBCPCUTCTA, a TAKXC JIMOAMH, IIPUBJICKACMBIMU K pCan3alnuun
IpOrpaMMbl MarucTparypbl Ha YCJIOBHUAX TPa’KIaHCKO-TIPAaBOBOTO JOTOBOPA, KBaTH(pUKALUS KOTOPBIX
COOTBETCTBYET KBAJIM(UKAIIMOHHBIM XapaKTEPUCTHKAM, YCTaHOBJICHHbIM B EnnHOM KBanudukanmoHHOM
CIPAaBOYHHKE JOHKHOCTEM PYKOBOJIUTENEH, CHEMUANNCTOB U CiyXamux, pasnen «KpamupukannoHHbIE
XapaKTepUCTHKH JIOJDKHOCTEH PYKOBOIUTENEH M CIEHUAIMCTOB BBICHIETO NPO(ECCHOHANBHOTO |
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JIOTIOJTHUTEIBHOTO  MPO(PECCHOHANTBHOTO  00pa30BaHMA», YTBEPKAECHHOM MpHUKa3oM MUHHCTEpCTBa
3IpaBOOXpPAaHECHHMS] W coluanbHOro pa3utuss Poccuiickoit ®enepaumum ot 11.01.2011 Ne 1m
(3apeructpupoBad MunuctepctBoM IOctunuu Poccuiickoit ®enepanuu  23.03.2011, Ne 20237) wu
poeCCHOHAIBHBIMU CTaHJAAPTaMHM (IIPY HAJTUYHH ),

— 0N WITAaTHBIX HAyYHO-TIENArOrMYecKNX paOOTHUKOB (B TMPHUBEACHHBIX K LEIOYHUCICHHBIM
3HAYEHUsIM CTaBOK) cocTapisieT Oosnee 70 MPOLEHTOB OT OOLIEr0 KOJIMYECTBA HAy4HO-IEAArOTHYECKUX
pabOTHUKOB YHUBEPCUTETA (aKaJeMUUECKasi MarucTpaTypa);

— 05 Hay4yHO-TIIeJarOrMYeCKUX PpaOOTHUKOB (B NPUBEAECHHBIX K IIEJIOYMCICHHBIM 3HAYCHHUAM
CTAaBOK), UMEIOIIMX YYEHYIO CTENEHb U (WJIM) yYeHOE 3BaHME, B OOIIEM 4YHCIIe HAy4YHO- MEAarorHuyecKux
pabOTHUKOB, PEATU3YIONINX MPOTPAMMy MarucTpaTypbl cocTaBiser 6osnee 80 MpoIeHTOB (akaaeMudecKas
MarucTparypa);

— J0JI1 HAy4yHO-NEJarorMyeckux paOOTHUKOB (B IPHUBEAEHHBIX K LIEJIOYUCIECHHBIM 3HAUYECHUAM
CTaBOK) M3 4YMCIa PYKOBOIUTENCH M pabOTHUKOB OpraHu3aliid, AEATEIbHOCTh KOTOPBIX CBSA3aHA C
HANPABIEHHOCTHIO (MpoduiieM) peayim3yeMoil MporpaMMbl MarucTparypbl (MMEIOMIMX CTaX paboThl B
JaHHOM mpodeccuoHalbHONW 00JIaCTM HE MEHee _ JieT) B O0lieM uuciie pabOTHHUKOB, pPEaIN3YIOLIMX
IpOrpaMMy MarucTpaTyphbl, cocTasisieT 6osee 10 nMpoueHToB (akajgeMuyecKkas MarucTparypa);

— CPEJHEroJ0BOe YMCII0 MyOIMKaluil Hay4HO-I1€Aarornyeckux pabOTHUKOB OpraHU3alMy 3a IEPHOJ
peanu3alnuy MporpaMMbl MaructTpatypbl B pacuere Ha 100 Hay4yHO-TIeJarorudeckux paOOTHUKOB (B
IPUBEJCHHBIX K IEJIOYUCIEHHBIM 3HAYEHHUSIM CTAaBOK) JOJDKHO COCTaBJIATh HE MEHee 2 B JKypHalax,
WHACKCUPYEMBbIX B 0Oa3zax maHHBIX Web of Science wmm Scopus, mmu He MeHee 20 B IKypHalax,
UHJIeKcupyeMbIX B PoccuiickoM HHEKce HayYHOTro LIUTUPOBAHMS,

— oOmee pyKOBOACTBO HAYYHBIM COJEpPKAaHHEM MPOTPaMMbl MarucTpaTypbl OIPEIeICHHOM
HanpaBleHHOCTH  (mpoduisl)  OCyLIECTBISETCS  IUTAaTHBIM — HAyYHO-NIEAArOTMYECKUM  PabOTHUKOM
OpraHM3aliy, HMEIOIUM  YYEHYI  CTENEHb, OCYLIECTBIAIOIIMM  CAMOCTOATEIbHBIE  HAy4YHO-
UCCJIEIOBATEIbCKAE NPOEKTHl M YYaCTBYIOUIMM B OCYIIECTBICHMM TAaKUX IPOEKTOB IO HAIIPABIICHUIO
(mpodmit0) MOATOTOBKHM, HMEIOIIMM €KEroJHble IMyOJMKalMM IO pe3ysibTaTaM yKa3aHHOHW HayyHo-
UCCIIEIOBATEIbCKON JIeATEIbHOCTH B BEAYIIMX OTEYECTBEHHBIX U (WJIM) 3apyOeKHBIX pPELEH3UPYEMbIX
HAy4yHBIX JKypHalaxX M M3JaHMUSIX, a TaKXKe OCYIIECTBISIONIMM €XETOAHYI0 amnpoOaluio pe3yabTaToB
YKa3aHHOM  HAay4HO-UCCIIE0BATEIbCKOW  JEATENbHOCTH HAa  HAMOHAJIBHBIX W MEXIYHapOJHBIX
KOH(epeHIHSIX.

5.2 MaTtepua/jibHO-TeXHHYeCKOe ofecrevyeHne

MatepuanbHO-TeXHUUYECKasi 0a3a YHUBEPCUTETa COOTBETCTBYET JEHCTBYIOIIMM IPOTHBOMOXKAPHBIM
IpaBUIaM U HOpMaM M 00eCHeuuBaeT MPOBEJCHHE BCEX BHUJIOB JAUCLUIUIMHAPHOW U MEXIUCUUIUTMHAPHOM
MNOJMOTOBKH, IMPAKTUYECKOW M HAay4HO-HCCIEI0BAaTENbCKOW pabOThl 00y4aroumxcs, MperyCMOTPEHHBIX
y4€OHBIM IIJIAHOM.

[lepeuenb MaTepHaTbHO-TEXHUUECKOTO 00ECIIEUeHHs BKIIIOYAET: JIEKIIMOHHBIE Y4eOHbIe ayJUTOPUHI
(o6opynoBaHHbIE BUJIEOTIPOEKIIMOHHBIM o0opy10BaHHEM JUISL IIpE3EHTALNH, CpeAcTBaMHu
3BYKOBOCIIPOM3BE/ICHUS, DKPAaHOM, M HUMEIOIIMMH BbIXOJ B VHTepHET), MoMenieHusl A MPOBEICHHS
CEMUHAPCKUX W MPAKTUYECKUX 3aHATHH (00OpyZOBaHHBIE y4eOHOW MeOenbr0), OHONMOTEKY (MMEIOLIYIO
pabourie KOMIBIOTEPHBIE MECTa JIJIsl MarCTPOB, OCHAIIEHHbBIE KOMIIBIOTEPAMHU C TIOCTYIIOM K 0a3aM JaHHBIX
U BBIXOJOM B MHTepHeT), mabopaTopuu, OCHAIICHHBIE COBPEMEHHBIM OOOPYJOBAHUEM JJISI BBIOJHEHHS
HAy4YHO-HCCIIEeI0BATeNbCKON paboThl, KOMIBbIOTEPHbIE Kiacchl. [Ipu HCIONb30BaHUN 3JIEKTPOHHBIX U3AaHUM
YHMBEPCHUTET OOECIEeUMBAET KaXJI0T0 OOYYaroIlerocsi BO BpeMsl CAMOCTOSITENIbHOW MOJTOTOBKH pabounum
MECTOM B KOMIIBIOTEPHOM KJIacCe€ C BBIXOJIOM B MIHTEpPHET B COOTBETCTBHH C TPYAOEMKOCTHIO M3Y4aeMbIX
JUCLUTUTHH.

MartepuanbHo-TexHuueckoe obecrneueHue OOIl marucrtpaTypsl MO HampaBJIEHUIO TOATOTOBKHU
18.04.01 Xumuueckass TexHoOJOrHs, Npoduibr «CoBpeMEHHas TEXHOJOTHS IOJMMEPOB, KOMIIO3UTOB WU
HOKPBITUI, BKIFOYALT:

5.2.1 QOdopyoosanue, Heobxo0umoe 8 06pazosamenbHOM npouecce

CrpykTypHble moppasfeneHus (akyibTeTa HePTera3oXuMHUM U IOJIMMEPHBIX MaTepHasoB,
OCYILECTBIISIOUINE ITOATOTOBKY MarucTpoB 1o HampasieHuto 18.04.01- Xumuyeckast TeXHOIOTUS; PODUIH
«CoBpeMeHHasi TEXHOJOIMs TOJIMMEPOB, KOMIIO3UTOB M TOKPHITMH» pacHojararloT MaTepHaIbHO-
TEXHUYECKOH 0a3o0if, oOecreunBaromell MPOBEJIEHUE BCEX BHJOB TEOPETHUECKOW W MPAKTUUYECKOMH
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HOJATOTOBKH, NMPEIYCMOTPEHHBIX PabOYMM yueOHBIM IUIAHOM. MarepuanbHO-TeXHHUYECKas 0a3a BKIIOYAET
NIOMEIIIEHUS, ayIUTOPUH U CIIELUAIN3UPOBAHHBIE JJAOOPATOPHH.

CoctaB 000pyZOBaHHS BKIIOYACT: YCTAHOBKH JJISi CHHTE3a M M3YYCHUS (PU3NKO-MEXaHUYECKUX
CBOWCTB  MOJIMMEPOB,  HpUOOpBl AN H3Y4EHUS  PEOJOrMYECKMX  CBOMCTB  ITOJMMEPOB,
(OTO3EKTPOKOIOPHUMETPBI, YCTAHOBKH IS MOJTydeHHst 00pa3noB, Becbl Acculab, M3mepurens nmpoynoctu
crpoiiMatepuasioB, Komiuiekr g npeccoBaHus — TabneTok, MenbHuna —maposas, Memanka
BepxHenpuBogHas RW 16, Ilpubop «13rub» tBepaomep, Cnexrpodoromerp, Hacoc Bakyymubiii 2HBP-
M, Hacoc Bakyymubeiii auadp. KNF, Poropusiii ucnapurens IKA RV, Bakyymuswni Pazgen mist ycr.
Hacoca, llentpudyra, MaruutHele Mewmanky, PoTalMOHHBIA  HCHApUTENb.  YCTAHOBKY  JUIA
muddepennmanbHo-Tepmuyeckoro  aHanuza  (ATA) wu  tepmorpaBumerpuueckoro anamuza (TLA)
«Tepmockan-2», AxBaguctuuisitop J[D-4, Bechl TEXHUYECKHME, BEChl aHAJTUTUYECKHE, TpeOeHKa
u3MepurenbHas Koncranta I'Y 2, nedexrockon snexTpouckpoBoii, auddepeHnnanbHblii CKaHUPYIOLHA
KaJOpUMETpP B KOMIUJIEKTE, KOJIOOHarpeBaTely, BaKyyMHbl€ HAaCOCHI, IOTEHIIMOCTAT-TaIbBAHOCTAT, IPUOOD
JUTSL OTIPENICTICHUS aJIre3Ud METOJIOM PEIIeTYAThIX Haape3oB, pedpakTomerp ¢ moepkoit MPD-454, pH-
METP-UOHOMETP MOPTATUBHBIN, POTALIMOHHBIN BUCKO3UMETP Bpykduiibaa ¢ JONOJHUTEIbHBIM IIITHHEIEM,
cinekrpomerp Y®/BUJ/BUK Lambda mns yd/Bua cnekTpocKONmuH, TPUIUCTHLISATOP B KOMIUIGKTE C
UCIAPUTEIBHBIM COCYJIOM, IIKa(dbl CYIIMIbHBIC, H3MEPUTENb IPOYHOCTH CTPOHMMAT, KOMIUIEKT JUIs
IpeccoBaHUs TaOJIETOK, Mpecc, MeIbHUIA Jab.mapoBas, Memaika Bepxaenp RW16, menranku MarHUTHEIE,
npubop «M3rub» TBepaomep, ueHTpUudyru, cnekrpodoromerp Nicolet-380, poropHbie HcnapurTen,
JUTHEBBIE MaIllMHBI, 3KCTpyAephl U ap. ObopyaoBaHue ajs nepepaboTKu moiuMepos: JIuTbeBas MaminHa
TOpPU30HTAJIbHAS, JIMThEBAas MAallMHA BEPTUKAJIbHAs, JIAOOPATOPHBIH  OJHOLIHEKOBBI 3KCTpYyIep,
1a00paTOPHBII IBYXIIHEKOBBIN 3KCTpPyAEp, BaKyyM()OPMOBOYHAs MallIMHA, IPECC PyYHOH THIpaBIUYECKUH,
YCTAHOBKA JUIsl CBAPKHU IUIEHOK, HOXKEBas ApoOMIIKA. BakyyMHbIe IKadbl. O0opyoBaHue A MOATOTOBKU
oOpa3uoB: Knumarnueckas kamepa. ToKapHbI CTaHOK, TepMOILIKa(bl; YJIbTPa3ByKOBOW AucCIIEpra- Top,
I1apoBasi MeJIbHUIIA, POTOPHBIN CMeCUTeNb, IeHTpUdyTa, pyuyHOU I'MJIpaBINdecKuil ipecc, BEIpyOHOI mpecc,
MUKpPOMETp, IITAHTEHIUPKYJIb, BBITSDKHbIE IKagwl. [Ipubopel M o0opynoBaHuE ISl HCCIEIOBaHHM
nonumepos: Peorecr-2, MHUPT-M, penakcomeTp, KOHCHUCTOMETp Xerulepa, ONTHUYECKHH MHKPOCKOII,
BHUCKO3UMeTp OcTBanb/ia, MasTHUKOBBIM KOIEp, pa3pblBHbIE HCIBITATENIbHbIE MAIlIWHbBI, YCTAaHOBKA JUIS
OTIpe/ieNIeHus] KpaeBoro yria cMauumBaHUs, yctaHoBka Juig onpenenenus KJITP, tBepmnomep, mpubop s
oTpezieNIeHUs] XapaKTePUCTUK MOKPBITUH, aAT€3UOMETP

ITomHOKOMIUIEKTHAS J1aOOpaTOpHs, OCHALIIEHHas: IpubopaMu o ucnsitanuio csoiicts JIKM u JIKII B
COOTBETCTBUU CO CJIETYIOIIUM CTaHAAPTaAMHU:

Bsizkocth otHOCHTenbHAs mo [OCT 8420-74 / 1SO 2431

Bsizkoctb o bpykdunsay mo 'OCT 25271-93 / 1SO 2555, 1SO 2884

MaccoBas mois Heneryunx Beriects mo 'OCT 31939-2012 / 1SO 3251

Bpewmst Beicbixanust mo 'OCT 19007-73

Creniens neperupa no 'OCT 31973-2013 / ISO 1524

VYxpoiBuctocTb o 'OCT 8784-75 / 1SO 2814

[TnotHocth Mo T'OCT 31992.1-2012 / 1SO 2811-1

Tonmmua mokporo cios o JIKM I'OCT P 51694-2000 / 1SO 2808

Tonuwna nokpertus o F'OCT 31993-2013 / ISO 2808-97

KuzHecrnocoOHOCTh  MHOTOKOMIIOHEHTHBIX — JIAKOKPACOYHBIX ~MaTepuaioB TIOCIE CMEUICHUS
koMnoHeHToB 1o [SO 9514

Anresus menku o T'OCT 31149-2014 / 1SO2409

Anresuonnas npounocts o 'OCT 27890-88 / ISO 4624

Teepmocts mokpbitTuss mo ['OCT P 54586-2011/ ISO 15184 u T'OCT P 52166-2003 /
ISO 1522

[Iepoxosarocts mo 'OCT 2789-73 / ISO P468

Onactuynocts o 'OCT 31974-2012 / 1SO 1519, 1SO 6860

ITpounocts o Dpukceny mo 'OCT 29309-92/ ISO 1520

Comnporusienue yaapy mo 'OCT P 53007-2008 / ISO 6272

LBer mo 'OCT 29319-92 (RAL, NCS) ISO 3668

baeck no 'OCT 31975-2013 / I1SO 2813

[Taponponumnaemocts o 'OCT 25898-2012
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HcnbiTanus Ha Bo3aeicTBue consiHoro tymana mo FOCT P 52763-2007/ 1SO 7384.

B cBowo ouepeny PXTY um. [I.U. MennaeneeBa MMeeT B CBOEM COCTaBE LEHTP KOJUIEKTUBHOTO
nonb3oBanus  (LIKII), xoTopblii BkiIrouaer nabopaTOpHM aTOMHOAOCOPOLIMOHHOM — CIEKTPOCKOIINH,
MOJICKYJISIPHOM ~ ONTUYECKOW CIEKTPOCKONHH, SJEPHOM MArHUTHOM PE30HAHCHOH CHEKTPOCKOMHH,
peHTreHo0(ha30BOT0 aHAIN3a, YJIEKTPOHHON MUKPOCKOITUH, H3yUEHHS TTOBEPXHOCTH MaTEPHAIIOB.

Bce naGoparopuu ocHaleHbl COBPEMEHHBIMH MPUOOPAMH, COCTaB KOTOPBIX MTOCTOSIHHOM

OOHOBJISIETCS U JOTIOJTHSIETCSI.

5.2.2 Yuebno-nacnaousie nocoousn:

KoMruiekTsl CitaifioB K JICKIIMOHHBIM KypcaM, IIakaThl/ciaaiasl TUHIOBBIX noctepoB HUP, HaGopsl
MPOIYKIIMH MPOMBIIIJICHHBIX MPEANPUITHI, alTbOOMBI TEXHOJIOTHUECKUX CXEM.

5.2.3 Komnsromepuol, UHDOPMAYUOHHO-MENEKOMMYHUKAYUOHHbIE  cemu,  Annapamuo-
npozpammmsle U ayOuoGU3yaIbHble CPEOCmea:

[TepcoHanbHbBIE KOMIIBIOTEPHI, YKOMIUIEKTOBaHHbIE npourpeiBarensmu CD u DVD, npuntepamu u
MPOTPaMMHBIMH  CPEJICTBAMH; TPOEKTOPBI, SKPaHbI; ayJIUTOPUH CO CTAIlMOHAPHBIMU KOMILJIEKCAMHU
oToOpakeHus: MH(popMmanuu ¢ Jrodoro smekTpoHHoro Hocutens; WEB-kamepsr; nudpoBas kamepa Kk
ONTHYECKOMY MUKPOCKOITy; mHu(poBoil ¢doToanmapar; KOMHPOBAIBHBIC allllaparhl; JIOKAJIbHAs CETh C
BbIX0/10M B IHTEpHeT.

5.2.4 Ileyammnvle u 3nekmponnsle 0dpazosamenvrovle U UHHOPMAYUOHHbBLE PECYPCHL.

NudopmaninoHHO-METOUYECKHE MaTepHalibl: y4eOHble MOCOOUS MO AUCUUIUIMHAM BapUaTUBHOM
YaCTH MPOTrPaMMbl; METOAMYECKHUE PEKOMEHJAINHN K MPAKTHYECKUM 3aHATHUIM; pa3gaTOYHBIN Martepuan K
JEKIMOHHBIM KypcaM; 3JIEKTPOHHBbIC Y4eOHbIEe W3JIaHUS MO0 JUCIHUIUIMHAM BapUAaTUBHOM YacTW, HAy4HO-
MOMYJIAPHBIC SJIEKTPOHHBIC U3TaHUSI.

DneKTpoHHbIE 00pa30oBaTeNIbHBIE PECYPCHI: AIIEKTPOHHBIC MPE3CHTALMU K paslieraM JIEKIMOHHBIX
KypcoB; yd4eOHO-METoau4eckue pa3paboTku Kadeapbl B JIJICKTPOHHOM BHJE; HH(POPMAIIMOHHO-
METOAMYECKHE MATepUAJIbl B IEYaTHOM U 3JIEKTPOHHOM BHUJIE MO TEXHOJOTMH OCHOBHOTO OPraHMYECKOTO U
He(PTEXUMHUUECKOTO CHUHTE3a; COOPHUKH TEXHOJIOTMUECKHX CXEeM, OYKJIEThl M KaTajJoru OOOpYyIOBaHUS U
MaTepuasoB.

VYHupepcuret obecrieueH HEOOXOAUMBIM KOMITJIEKTOM JIMIIEH3MOHHOTO MPOTPAMMHOT0 00ecIieueHus
(coctaB ompenensieTcss B paboOyuX MporpaMMax JIUCHUIUIMH (MOAyNied) U TOMJICKUT €XKETOIHOMY
OOHOBIICHHUIO).

OOyyaromumMcs oOecriedeH AOCTyM (yAaldeHHBIA OCTYI), B TOM YHUCIE€ B ClIy4yae MPUMEHEHUS
SJIEKTPOHHOTO  OOYy4YeHHWs, JWCTAHIIMOHHBIX  OOpa30BATENBHBIX  TEXHOJIOTHH, K  COBPEMEHHBIM
npodeccHoHaNbHBIM 0a3aM JaHHBIX U WH(OPMAIMOHHBIM CIPABOYHBIM CHCTEMaM, COCTaB KOTOPBIX
orpezensercss B paboyux nporpaMmax AUCHUIIINH (MOAYJIEH) U MOJIEKUT €KEr0JHOMY OOHOBJIEHUIO.

5.3 YueOHo-MeTOIMYECKOE 0DecieueHue

Jns  peanu3anMd  OCHOBHOM  0Opa3oBaTeNbHOW MpOrpamMMbl TOATOTOBKM IO  Mporpamme
Maructaptypsl mo HampapieHuio 18.04.01 Xumudeckas TexHosorus, mpopmib « CoBpeMEHHAsT TEXHOJIOTHS
MOJMMEPOB, KOMIIO3UTOB M TOKPBITHI» HCHONB3YyIOTCS (GoHAbI y4ueOHOH, 190 ydeGHO-MeToanyeckoi,
HAy4YHOM, NEpUOAMYECKON Hay4YHO-TEeXHUYECKOW nuteparypbl MHPopManmoHHO-OMOIMOTEYHOTO LIEHTpa
(UBL) PXTY um. 1. 1. MenneneeBa u kadeap, yyaCTBYIOIIMX B peau3alliy IPOrpPaMMBbI.

Nndopmannonno-6ubmnoreunsii  nentp PXTY wum. J. W. MenneneeBa oOecriednBaeT
UH(POPMALIMOHHYIO MOJIJIEPIKKY peanuzanuu IIPOrPaMMBlI, COJICHCTBYET IIOJITOTOBKE
BBICOKOKBJIM(UIIMPOBAHHBIX  CHEIUAINCTOB, COBEPUICHCTBOBAHMIO y4eOHOro Ipolecca, HayydHO-
UCCIIEIOBATEIbCKOW  paboOThl, CIMOCOOCTBYET pa3BUTHIO MPO(ECCHOHAIBHOM KyJIbTYphl OyIyLIero
CHeluaincTa.

WBI] yauBepcurera obecreunBaeT OOYyYArOIIMXCS OCHOBHOHM y4eOHOH, y4eOHO-METOINUYECKON H
HAyYHOM JHTEepaTypoi, HEOOXOAMMOW HJsi peanu3alMyd U KayeCTBEHHOI'O OCBOEHUS MarucTpamu
00pa30BaTeNLHOTO Mpollecca MO BCeM IUCHMIUIMHAM, NpakTukaM U [TMA ocHOBHOH 00pa3oBaTelbHOM
porpamMMbl TTOATOTOBKH MarucTpoB o HamparieHuio 18.04.01 Xumuuyeckasi TeXHOJOTUsl, MPoPuiIb
«CoBpeMeHHasi TEXHOJIOTUH MTOJIMMEPOB, KOMIIO3UTOB U ITOKPBITHII.

O6mmit 06eM MHOTOOTpacaeBoro ¢houaa MBI cocraBnser 1 715 452 k3.

@®oHp yueOHOM M y4eOHO-METOIMYECKO JTUTEepaTypbl YKOMIUIEKTOBAH NMEYAaTHBIMU HM3/aHUSIMH U3
pacdeta He MeHee S0 IK3EMIUIIPOB KaXI0T0 U3 U3JITaHU OCHOBHOM JIUTEPATYypPhI, IEPEUNCICHHON B pab0ounx
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IporpaMMax IUCLUIUIMH (MOZyJIel), IPaKTUK, U HE MEHEE 25 3K3EMIUISIPOB JIONOJHUTEIBHOM JTUTEPaTyphl
Ha 100 oOy4varommxcs.

@OoH/A OMOJHUTENBHON JIMTEPAaTyphl BKIIOYAET MOMHMO Y4YeOHOW IHUTeparyphl OQUIHMAIbHBIC,
CIpaBOYHO-OHOIMOrpaduueckre, crenualu3upoBaHHbIe OTEYECTBEHHbIE U 3apyOeKHbIE MEePUOANUYECKUE U
UH(OPMALIMOHHbIE N3JaHHUS.

NudopmaninoHH0-OMOIMOTEUHBIN IIEHTP 00eCIeuynBaeT CaMOCTOSTENbHYIO PaboTy 00yJaronumxcs B
YUTAJIbHBIX 3aJ1aX, MPEIOCTABISS MIMPOKHUHA BBIOOP JIMTEPATYPHl M0 AKTyaJdbHBIM HAIpPABICHUSAM, a TaKXKe
ofOecrieunBaeT JOCTyNl K NpodecCHOHaTbHBIM 0a3aM JaHHBIX, WH(OPMALUOHHBIM, CIPABOYHBIM H
MOMCKOBBIM CHCTEMaM.

Kaxnpiii oOydaromuiicss odecriedeH CBOOOIHBIM JOCTYIIOM U3 JIOOOH TOYKH, B KOTOPOUM HMMEETCS
JOCTYII K ceTu MIHTEpHET, K 31eKTpoHHO-0nOmoTedHoi cucteme (OBC) YHuBepcuteTa, KOTOpasi COIECPKUT
pa3iuyHble W3JaHHWS 10 OCHOBHBIM M3Y4YaeMbIM JUCIHUIUIMHAM M C(QOPMHUPOBaHA IO COTJIACOBAHUIO C
mpaBoobIaAaTe s IMi Y4eOHON 1 y4eOHO-METOIUYECKON TUTepaTyphl.

st Oonee TMOTHOTO W ONEPATUBHOTO CHPaBOYHO-OMONMOrpaduueckoro u MHEPOPMALUOHHOTO
obcinyxuBanuss B UBI[ peanu3zoBaHa  TEXHONIOTHUS  AJIIEKTPOHHOW  JOCTAaBKM  JOKYMEHTOB.
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DJIEKTPOHHbIe HH(OPMAaIHOHHBIE pecyPchl, HCIOJIb3yeMble B pouecce 00y4eHus

PexBu3uTHI I0TOBOpaA (HOMED, /1aTa

XapakTepucTuka
oubnmoreynoro GhoHmaa,

Ne DNEeKTPOHHBIN 3aKIJIIOUEHUs1, CPOK ACHCTBHUS), CChUIKA
. JIOCTYI K KOTOPOMY

n/n pecypc Ha caiit 9bC, cymma norosopa,

KOJIMYECTBO KJIIOUen MPEAOCTaBILICTCA
JIOTOBOPOM

1. |DnekTpoHHO- [IpuHaIe)KHOCTD - CTOPOHHSIS Komnexuun: «Xumus» -
onbanoreuyHas PexBu3uThI 10roBopa — n3n-sa HOT, «Xumusy -
cucrema (3bC) 00O «M3parenscTBO «JlaHby, u3a-a Jlaboparopus
«JIAHb» noroBop Ne 33.03-P-2.0-1775/2-10 ot |3HaHwMii, «XUMHUS» - U31-Ba

26.09.2019r. «JIAHb», « Xumus»-
Cymma noroBopa — 642 083-68 KHUTY (Kazanckuii
Cpok neiictBust ¢ «26» ceHTsops HallMOHAJIbHBIN
2019r. mo «25» centsa6ps 2020r. HUCCIIEe0BATEIbCKUN
Ccpuika Ha caiit ObC — TEXHOJOTMYECKUM
http://e.lanbook.com YHHBEPCHUTET), «XUMUSD) -
KosmmuectBo kitoueit - octyi 1is u3a-sa DUSMATIIUTY,
3aperucTPUPOBAHHBIX MOJb30BaTenel  [«MHopmaTrkay - U31-Ba
PXTY c mo6oro koMmnproTepa. «JIAHb»,
«Mudopmaruxan-
JlomoJIHUTENbHBIN HannonanbHbIiM
JHorosop Ne 33.03-P-3.1-2217/2020 OTKpBITHIA YHUBEPCUTET
ot 02.03.2020 1. «HTYUT»,
Cymma norosopa- 30 994-52 «HKeHepHO-TEXHUYECKUE
Cpok nevictBusi ¢ «02» maprta 2020 r.  |Hayku"-uzn-sa «JIAHDb,
1o «25» cents6ps 2020 r. «Teopernueckas
Ccouika Ha caiit ObC — MeXaHUuKa»-u31-Ba
http://e.lanbook.com «JIAHb», DxoHOMHKA 1
KonuyecTBo Kiroueit — 1oCcTyIn Jyist MEHEDKMEHT»- U3/-Ba
3aperucTPUPOBAHHBIX Monb3oBaTeneit  |[lamkoB u K., a Takxke
PXTY ¢ a060r0 KoMIbIOTEpA. OTIEeNbHLIE U3TaHUS B
COOTBETCTBHUU C
JloroBopom.

2. |DneKTpOHHO- [TpuHaIEKHOCTh — COOCTBEHHAS DJEKTPOHHBIE BEPCUH
OoubaroTeyHast PXTYV. y4e€OHBIX U HAYUHBIX
cuctema MBIl PXTYV |Ccpuika Ha caitt 9bC — n3nanui aBTopoB PXTY
um. J1.1.Menneneesa [http://lib.muctr.ru/ o Bcem OOIT.

(na 6aze AUBC Hocryn s nons3oBarenen PXTY ¢
«Hpbucy) J1000r0 KOMITIBIOTEpA.

3. |Uudopmanmonno-  ([IpuHAIIEKHOCTH — CTOPOHHSIS. DnexTpoHHas OuOIMoTeKa
CIpaBOYHas cucTeMa |PeKBU3UTHI KOHTpAKTa — HOPMAaTUBHO-TEXHUYCCKUX
«TEXOKCIIEPT»  |OO0 «MHO®OPMIIPOEKT), kouTpakT [u3nanuii. Conepxur o6oiee
«Hopwmsl, mpaBuna, |Ne 189-2647A/2019 ot 09.01.2020r. {40000 HAITMOHATBHBIX
crangaptsl Poccum». |Cymma norosopa — 601 110-00 cranaaptos u ap. HT/]

C «01» suBaps.2020 r.

o «31» nexabps 2020 r.

Ccpinka Ha cailt ObC —
http://reforma.kodeks.ru/reforma/
KonunuecTBo kitoueit — 5 nuneH3ni +
JIOKQJIBHBIN JTIOCTYI C KOMITBIOTEPOB
WBLIL.

4. |DnekTpoHHas IIpuHaUIeKHOCTE — CTOPOHHSA B OB/l noctynHsl
OonbmmoTeKa PexBusutel norosopa — ®I'BY PI'B, AJICKTPOHHBIC BEPCUU

nuccepranuii (Ob/]

Jlorosop Ne 33.03-P-3.1-2173/2020

nuccepraiui Poccuiickoi
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PT'B). Cymma norosopa — 398 840-00 INocynapctBeHHoOM
C «16» mapta 2020 1. OMOIMOTEKH:
1o «15 » mapra 2021 r. ¢ 1998 rona — no
Ccouika Ha caiit DBC — http://diss.rsl.ru/ |cniennansHOCTSIM:
KonuuectBo kmoueit — 10 nunensuit + |"OkoHOMHUUYECKHE HAYKH'",
pacneudarka B MBI, "FOpuauueckue Hayku",
"[lenarornueckue HayKku"
u "llcuxonornueckue
Hayku";
¢ 2004 rona - mo BceM
CIEIUAIBHOCTSIM, KpOME
MEAUIHMHBI U apMaluu;
¢ 2007 ropa - mo BceM
CHEIUAIBHOCTSIM, BKJIIOYAs
paboTHI IO MEIUIIMHE U
dhapmanuu.
bl BUHUTU PAH |[IpuHaaieXHOCTh — CTOPOHHSIS Kpynneimas B Poccun
PexBusuter norosopa — BUHUTU PAH,|0a3a naHHBIX 1O
Jorosop Ne 33.03-P-3.1-2047/2019 €CTECTBCHHBIM, TOYHBIM H
ot 25 depans 2020 r. TEXHUYECKUM HayKaM.
Cymma norosopa — 100 000-00 Brxurouaer matepuanst PXK
C «25 » ¢eBpans 2020 r. (PedeparuBHoro xxypHana)
1o «24 » despans 2021 r. BUHUTU c 1981 r.
Ccolnka Ha cait- http://www.viniti.ru/ |O6uwuii 00sem B/l — 60see
KonnuecTBo Kitoueit — JOKalbHBIH 28 MJTH. TOKYMEHTOB
Joctyn juis nosnb3osarenei PXTY B
WBIT PXTY.
Hayuno- [TpuHaIIEKHOCTH — CTOPOHHSS Hayunas anekTpoHHas
ANEKTPOHHAs PexBuzutel norosopa — OO0 Hayunas |6ubnuoreka
6ubnuoreka 3NIEKTpOHHast OMOIMOTEKA, eLIBRARY.RU — 5310

«eLibrary.ru»

norosop Ne 33.03-P-3.1-2087/2019
Cymma norosopa — 1 100 017-00

C «01» auBaps 2020 T.

o «31» nexadpst 2020 r.

Ccruika Ha caiit — http://elibrary.ru
KonngecTBo kito4ei — JOCTyI A7
nonp3oBareneit PXTY mo ip-agpecam
HEOI'paHUYEH.

KpYIHENIIUN POCCUNCKUI
UH(pOPMAaIMOHHO-
AHAIMTUYECKUH TIOpTal B
00J1aCTH HayKH,
TEXHOJIOTUH, MEUIIUHBI 1
oOpa3oBaHus,
coJiepkauiuii pedeparsl U
MOJIHBIE TEKCTHI Oosee 29
MJTH Hay9YHBIX CTaTeH
nyOnuKanui, B TOM YHCIe
AIIEKTPOHHBIE BEPCHH
6omnee 5600 poccuiickux
HAYYHO-TEXHHYECKHIX
KYPHAJIOB

CnpaBouHo-
MpaBoOBasi CUCTEMA
«KoHCynbTaHT+H»

[IpuHaIeKHOCTH — CTOPOHHSIA,
Horosop Ne 174-2473A/2019

oT 26.12.2019 1.

Cymma norosopa — 927 029-80

C «01» ssuBaps 2020 r.

o «31» nexabps 2020 r.

Ccblika Ha calT —
http://www.consultant.ru/
KonunuecTBo kiroueit —

50 monp30BaTENBCKUX JIMIICH3HH 110

CripaBouHO-TIpaBOBast
cucTtema Ino
3aKOHOJATENbCTBY
Poccuiickoit denepanumu.
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Ip-aapecam.

8. |CmpaBouHo- [IpuHaAIe)KHOCTH — CTOPOHHSS l'apant — cnpaBo4HoO-
npaBoBas cuctema  ([loroBop Ne 166-2352A/2019 MIpaBOBasi CUCTEMA IO
“I"apanT» ot 23.12.2019 1. 3aKOHOJIaTENIbCTBY

Cymma norosopa — 603 949-84 Poccuiickoit deneparum.
C «01» ssuBaps 2020 .

o «31» nexadps 2020 r.

Ccouika Ha caiit — http://www.garant.ru/

KonnyecTBo kinrouent —

50 monp30BaTENbCKUX JIMIIEH3UHA 110

Ip-aapecam.

9. |[DnexTpoHHO- [TpuHaI€KHOCTH — CTOPOHHSAS DieKTpoHHas GHOIHOTEKA
OoubIMoTeyHast PexkBu3uTHI TOTOBOpA — BKITIOYaeT Gonee 5000
cucreMa 000 §9neKTp0HHoe HU3JaTeIbCTBO HANMEHOBAHUI1 y4eOHNKOB
H3/1aTeIbCTBA KOPAUT», JloroBop Ne 33.03-P-3.1- U yueGHBIX MOCOOHii 110
«IOPAUT» 220/2020 BEM OTpaC/IsIM 3HAHUM 115

ot 16.03.2020 1. BCeX YpOBHEIA

Cymma norosopa — 324 000-00 PO ecCHOHATBHOTO

C «16» mapta 2020 r. 00pa3OBAHKs OT BELyLLUX
o «15» mapta 2021 . HAYYHBIX LIKOJ C

Cepurka Ha caiit 9bC — CoOIII0IeHHEM TPeOOBaHUI
https://biblio-online.ru/ HOBBIX PIOCOB.
KosmmuectBo kiroueit - 1octyr 1is

3aperuCTPUPOBAHHBIX MOJIb30BATENICH

PXTY ¢ 1106010 KOMIBIOTEPA.

10. |DnexTpoHHO- [TpuHaIIEKHOCTH — CTOPOHHSS KOMILIEKT H3IaHuil,
onbInoTeuHast PexBu3uThl 1orosopa — BXO/IIKX B 623y JaHHBIX
cucremMa 00O «Ilonurexpecype» «DNeKTPOHHas
«KoHcysapTanT JHorosop Ne 33.03-P-3.1-218/2020 6UOIHOTEKA TEXHIYECKOro
CTYyJIEHTa» Ot «16» mapra 2020 r. BV3a».

Cymma norosopa — 36 500-00

C «17 » mapra 2020 1.

o « 16» mapra 2021 r.

Ccblka Ha calT —
http://www.studentlibrary.ru
KonuuecTBo kimroueit — qoctyn st
3apETHCTPUPOBAHHBIX TOJIh30BaTEIICH
PXTY ¢ n1060ro KOMIIBIOTEpA.

11. |DnexTpoHHO- [IpuHaIe)KHOCTE CTOPOHHSSA — KONIeKIms W3 1aHuit
OnOIMoTeUHAs 000 «<3HAHHNYM», yUeGHIKOB U Y4eOHBIX
cucTemMa Jorosop Ne 4309 »6¢ 33.03-P-3.1- MOCOGHIA 10 PasIHYHBIM
«ZNANIUM.COM» |2215/2020 ot «20» mapta 2020 r. OTpacIIsIM 3HAHMIT TS BCex

Cymma jgorosopa — 30 000-00 ypoBHei

C «20» mapra 2020 1. PO(ECCHOHATBHOTO
o «19 » mapra 2021r oGpasoBaHusl.
Cchutka Ha caiit — https://znanium.com/

KonnuectBo kitouent — 1octyn aJist

3apETUCTPUPOBAHHBIX TOJIb30BATENICH

PXTY ¢ 11060r0 KOMIBIOTEpA.

12. |MudopmarmionHo-  |[IpuHaIeKHOCTh CTOPOHHSS — JlMCTaHIMOHHAs
aHaJIMTUYECKas 000 «Hay4nas sneKkTpoHHas TOJIEpIKKA
cucrtema Science oubnmotekay, JloroBop Ne S10-364/19 My GIMKALMOHHOI
Index 33.03-P-3.1-2103/2019 AKTHRHOCTH

134


http://www.garant.ru/
https://biblio-online.ru/
http://www.studentlibrary.ru/
https://znanium.com/

ot «17» despans 2020 r. Ipenoaasaresen
Cymma morosopa — 90 000-00 YHUBEpPCUTETA
Cpok nercTBust

¢ «17» depans 2020 1.

no «16» ¢espans 2021 r.

Cchuika Ha caiit — http://elibrary.ru
KonmuecTBo Kitoueit — JIOKaJIbHBIN
Jnoctyn juisi coTpyaHukoB MBI

BecrutatHbie apXUBHBIE KOJUIEKITUH, TpUOOpeTeHHbIe MUHOOPHAYKH IS By30B

Apxus Uznarenscrea American Association for the Advancement of Science.ITaker «Science
Classic» 1880-1996

Apxus Uznarenscra Annual Reviews. ITaker «Full Collection» 1932-2005

Apxus n3narenscrBa Uacturyra dusuku (Benukobpuranus). [Taker «Historical Archive
1874-1999» ¢ mepBOro BBIIYCKA KaXKIOro kypHaia 1o 1999. 1874-1999

Apxus n3narenscrea Nature Publishing Group. [Taker «Nature» ¢ IepBOro BbIITYCKa IIEPBOTO
HoMepa 110 2010, 1869-2010

Apxus n3narenscrea Oxford University Press. ITaker «Archive Complete» ¢ neporo
BBIIIYCKA KAXA0r0 )ypHana no 1995, 1849-1995

Apxus mznarenscrsa Sage. [Taker «2010 SAGE Deep Backfile Package» ¢ riepBoro BblIrycka
KaXI0r0 kypHasia mo 1998, 1890-1998

Apxus uznarenscrsa Taylor & Francis. Full Online Journal Archives. ¢ iepBoro BbIIIyCKa
KaXKI0r0 ypHaia 1o 1996, 1798-1997

ApxuB m3narenscra Cambridge University Press. [Taker «Cambridge Journals Digital
Archive (CJDA)» ¢ mepBoro BbIIyCKa KAKIOro xxypHaia o 2011, 1827-2011

Apxus xypHasioB Kopoaesckoro xumuuyeckoro obmectsa(RSC). 1841-2007

ApXHUB KOJJIEKIINH KYPHAIOB AMEpHKAaHCKOro reodusnuyeckoro corosa (AGU),
npenocTapisieMblil u3aarensctBoM Wiley Subscription Services, Inc. 1896-1996

BecruatHble oumanbHble OTKPBITHIE pecypchl HTEpHeT:

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

Pecypc oobenunsier 6onee 10000 HayyHBIX >KypHAJIOB MO Pa3IMYHBIM OTpacisiM 3HaHUM (OKoJIO 2

MUJUTHOHOB cTateid) uzl34 ctpan mupa.
2. Directory of Open Access Books (DOAB) https://www.doabooks.org/

B 6a3ze pasmemeno Oosiee 3000 KHUT MO pPa3IUYHBIM OTPACISIM 3HAHWM, MPEAOCTaBICHHbIX 122

HayLIHLIMI/I n3aaTcJIbCTBAMM.
3. BioMed Central https://www.biomedcentral.com/

baza gaHHBIX BKIIOYaeT oonee 300 PCUOCH3UPYCMBIX KYPHAJIOB IIO 6I/IOM6I[I/II_II/IH6, MCIHUIIMHE H

€CTECTBEHHBIM HayKaM. Bce cTaThy, pa3MeleHHbIe B 0a3e, HaX0AATCs B CBOOOIHOM JIOCTYIIE.
4. DnextpoHHBIH pecypc arXiv https://arxiv.org/

KpynuelimuM OecriaTHBIA apXWB AJICKTPOHHBIX HAyYHBIX MYyOJIMKaUi 1O pasaenaMm (U3HKH,
MaTeMaTHKH, WH(MOPMATUKH, MEXaHWKH, acCTPOHOMMM U Ouoiorud. Kmeercs mnOAPOOHBIMA

TEMAaTUYECKUM KaTajaor ¥ BO3MOXKHOCTb IIOUCKA CTATEM 10 MHOXKECTBY KPUTEPUEB.
5. Komnekmus sxypuaios MDPI AG http://www.mdpi.com/
MHOTOAMCUMIUIMHAPHBIA ~ TU(GPOBOM  M3MATENBCKUH  pecypc, sBIseTcs  Imiaatdopmoii

peleH3UPYEMbIX HAay4YHBIX >KYPHAJIOB OTKpHITOTO jgoctyna, u3gatomuxcsi MDPI AG (bazens,
[Befinapus). M3narenscTBo BhiyckaeT Oonee 120 pa3HOOOPa3HBIX 3JIEKTPOHHBIX >KYpPHAJIOB,
HaXOJSIIUXCS B OTKPBITOM JOCTYTIE.
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6. WzmarenbcTBO ¢ OTKpBITHIM qoctynom InTech  http://www.intechopen.com/
[lepBoe u kpymnHelilee B MUpPE U3AaTEIbCTBO, MyOJUKYIONIEE KHUTH B OTKPHITOM JOCTYIE, OKOJIO
2500 nmayunbix u3naHuii. OCHOBHAsI TeMaTHYecKasl HANPaBIECHHOCTh — (PU3MUYECKUE M TEXHUYECKHUE
HayKH, TEXHOJIOTUH, MEIUIIUHCKHE HAYKH, HAYKHU O KHU3HHU.

7. baza nannbix xumudeckux coequHennit ChemSpider http://www.chemspider.com/
ChemSpider — sto GecruratHas XuMHYecKass 0a3a MaHHBIX, MPEAOCTABIIAIONMAS OBICTPBIA JOCTYI K
Oomee uyeM 28 MWUIMOHaM CTPYKTYp, CBOMCTB M COOTBETCTBEHHOW uH(opmauuu. Pecypc
npuHauIekuT KoposeBckomy xumMuueckoMy oOmiecTBy BenmkoOoputanum (Royal Society of
Chemistry).

8. Komnekuus xxypuanos PLOS ONE http://journals.plos.org/plosone/
PLOS ONE — kosmnekuus >KxypHaJIOB, B KOTOPBIX MyOJIMKYIOTCS OTYETHl O HOBBIX MCCJICAOBAHUSIX B
00J1acTH €CTeCTBEHHBIX HAyK U MEIUIIMHBL. Bce )KypHalbl pa3MmenieHbl B cBoOo1HOM gocTyre (Open
Access), BCe CTaTbU MPOXOAT CTPOroe Hay4YHOE peleH3UPOBAHHUE.

9. US Patent and Trademark Office (USPTO) http://www.uspto.gov/
BenomctBo o narentam u ToBapHbiM 3HakaM CIIIA — USPTO — npenocTaBisier cBOOOIHBIN TOCTYI
K aMEpUKaHCKUM MaTEeHTaM, OMyOIMKOBaHHbBIM ¢ 1976 r. no HacTosiee BpeMs.

10. Espacenet - European Patent Office (EPO) http://worldwide.espacenet.com/
[TatenTsl (MO0 maTeHTHBIE 3asBKW) Oojee 50 HANMOHAIBHBIX M HECKOJIBKHUX MEXKITYHApPOIHBIX
MaTEeHTHBIX OIOpO, B TOM uHclie mocaHble TeKeThl nateHToB CIIA, Poccuu, ®pannun, Anonuu u ap.

11. ®enepanbHblil THCTUTYT NpoMblIIeHHONW coOcTBeHHOCTH (PUIIC)

http://www1.fips.ru/wps/wcm/connect/content_ru/ru

Nudopmanmonnsie pecypcbl ®UIIC cBoGoHOTO HOCTYIIA:
e  OTKpBITBIE PEECTPBI POCCUICKIX H300PETEHHIA U 3asIBOK HA H300PETEHHS.
e Pedeparbl poccHIICKUX TATEHTHBIX JOKYMEHTOB 32 1994-2016 rr.
e JlomHBIE TEKCTBI POCCHUICKMX MATEHTHBIX JIOKYMEHTOB W3 TIOCIEAHETO O(HIMAIHLHOTO
OroseTeHsl.

5.4 KoHTpOJIb KauecTBAa 0CBOEHHUS MPOrpaMMbl MarucTparypsol. OueHoUYHbIe cpe/icTBa

KoHTponbs kadecTBa OCBOEHHUS MPOrpaMMbl MarucTpaTypbl BKIIOYAaeT B ce0sl TEKyLIUil KOHTPOJIb
yCIEBAaEMOCTH, IPOMEKYTOUHYIO U UTOTOBYIO (TOCYAapPCTBEHHYIO UTOTOBYIO) aTTECTAII0 O0yUYatOIIUXCsl.

Texkymmii KOHTPOJIb YCHEBAEMOCTH OOECIeUMBAET OLICHWBAHUE XO/Ja OCBOCHUS TUCHMIUIMH U
MPOXOXKACHUS MPAKTUK, MPOMEXKYTOUHAsl aTrTecTanus oOydaroluXxcs — OLEHUBAHUE MPOMEXKYTOUHBIX U
OKOHYATEJbHBIX PE3yJbTaTOB OOyUEHHsI M0 JTUCIHMITIMHAM, MPOXOXKACHUS MPAKTUK, BHIOJHEHNUS HAyYHBIX
HACCIIENOBaHUMN.

HopmartuBHO-MeTOIMUecKOe oOecrieueHre TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH, MPOMEXYTOUHOM
atrectaunu u 'MA obyuaromuxcs no OOII maructpatypsl ocyuiectBisercs B coorBerctBuu ¢ ®I'OC BO u
JIOKQJIbHBIMU HOPMATHBHBIMU aKTaMH YHUBEPCHUTETA.

Texywuii KOHMPOb, NPOMEICYMOUHAS AMmecmayus U ammecmayuoHHble UCNbIMAHUSA UMO206801U
(eocyoapcmeennoii umozosoi) ammecmayuu evinycknuxoe OOIl mazucmpamypol

Texymuii KOHTPOJIb W TMPOMEXKYTOYHAs] aTTeCTallMsl MO BCEM BHAAM Yy4eOHOW IesATENbHOCTH
00ydJaronuxcsi OCYIIECTBIIAETCS B COOTBETCTBHHM C TpeOoBaHUAMH [loOXKeHUS O PEUTHHTOBOW CHCTEME
OLIEHKM KauecTBa yueOHO#l pabotbl ctyiaeHTtoB B PXTY um. /.M. MeHnaeneeBa, NpUHATOTO peIIEHUEM
VYuenoro coBera PXTY um. JI.M. Menneneea ot 26.02.2020, mpoTokon Ne 8, BBEACHHOIO B JEHCTBUE
npuka3zoM pexkropa PXTY um. [I.1. Menaeneesa ot 20.03.2020 Ne 27 O/1.

Texymuii KOHTPOJIb YyCHEBAaEMOCTH OOYyYalOIIUXCsl OOECIeYynMBaeT OLIEHKY YpPOBHS OCBOCHHUS
TUCITUILINH, TIPOXO0XKIEHUS IPAKTHK, BIoHeHUs: BKP u mpoBoauTcs nmpenonaBareneM Ha Tr000M U3 BUIOB
yueOHbIX 3aHsATHH. [lo pesynabTaraMm TeKyIIero KOHTPOJS YCIIEBAEMOCTH TPU pa3a B CEMECTp Ul Bcex
KypPCOB I10 BCEM JUCIUIUTUHAM MTPOBOIUTCS aTTECTAIU 00yJatOLIIXCS.

[IpomexyTouHas arrecTanusi MPOBOAUTCS B (hOpME 3K3aMEHOB, 3aYETOB C OLEHKON W 3a4eTOB IS
BCEX KypCOB IO JUCHHUIUIMHAM U TMPaKTUKaM, MPEAyCMOTPEHHBIM YYEOHBIM TUIAHOM HAIPaBJICHUS
MOATOTOBKH KOJI U HAMMEHOBaHUE. Pe3ynpTaThl cjauM 3a4€TOB OLICHUBAIOTCS HA «3aYTEHOY», «HE 3aUTEHOY;
3a4€TOB C OLEHKOM M DK3aMEHOB — HA  «OTIMYHO», «XOpOIIO»,  «YyIOBJIETBOPUTEIHHOY,
«HEYJIOBJIETBOPUTEIBLHO.
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ITpu ocBoenun Hactosied OOII MarucTpatypsl U3ydeHHE YaCTH AUCIHUILTUH MOXKET OBITh 3aMEHEHO
Ha OHJIAH-KYpChI, MpPU YCIOBUHU, YTO B peE3yJlbTaTe€ OCBOCHMS OHJANH-Kypca (HOpMHUPYIOTCS Te XKe
KOMIIETEHIIMH (YaCTH KOMIIETCHIIMH), YTO ¥ B paMKaxX yKa3aHHBIX AUCUUIUIMH. OHIaH-KYpC AOJDKEH OBITH
BbIOpaH U peaqn3oBaH B COOTBETCTBUHU C [loojkeHrneM o 3aueTe pe3yabTaTOB OCBOCHHS OTKPBITHIX OHJIAIH-
KypCOB, pealu3yeMbIx oOpa3oBaTelbHbIMU opranuzaiusmu, B PXTY um. J[.M. MenaeneeBa, mpuHATOTO
pemienuem YueHoro coBera PXTY um. JI.W. Menneneea ot 27.03.2020, npotokos Ne 9, BBeIEeHHOTO B
neiicreue npukasoM pekropa PXTY nm. J[.U. Menneneesa ot 27.03.2020 Ne 29 O/1.

I'MA ocymecTBisiercs B cOOTBeTCTBUM ¢ TpeOoBaHusMu [lonokeHus O MOpsAKe TPOBEICHUS
roCy/IapCTBEHHOW HMTOTOBOM aTTecTalu Mo o0pa3oBaTeNbHbIM IPOrpaMMaM BBICIIETO OOpa3oBaHHS —
nporpaMMam OakanaBpuara, mporpamMmaM CHelnuaiureTa, nporpamMam maructparypsl B PXTY um. J.U.
MenneneeBa, npunHsitoro pemeHueM YdeHoro coera PXTY wum. J[.M. Menaeneea ot 30.10.2019,
npotokoa Ne 3, BBeeHHOTr0 B AeiicTBue npuka3zom pekropa PXTY um. JI.W. Menneneena ot 14.11.2019 Ne
646A; TlonoxxeHHs 0 BBIMYCKHON KBadU(UKAIMOHHOW paboTe I oOydaroImuxcs Mo o0pa3oBaTelbHBIM
nporpaMMaM  BeIcmiero oOpa3oBaHusi — TporpaMMaM OakajaBpuara, HporpaMMaM CHEIHaIUTeTa,
nporpammaM maructparypsl B PXTY um. JI.1. Menneneesa, npuHATOro pemenruemM Yuenoro copera PXTY
uM. [I.1. Menneneesa ot 30.10.2019, mporokon Ne 3, BBeneHHOro B aeictBue npukazoM pekropa PXTY
um. JI.11. MengeneeBa ot 14.11.2019 Ne 646A.

K I'MA nomyckaroTcst oOydaromuecs, He UMEIOINE aKaJeMHUECKON 3aJ0DKEHHOCTH U B ITOJIHOM
o0beme BbINoOAHMBIIME Yy4yeOHbIH miuaH mo OOIl maructpatypsl B coorBerctBuu ¢ PI'OC BO mo
HAaIpaBJICHUIO MOATOTOBKM KOJ M HamMmeHoBaHue. [ns mpoenenuss [MMIA B yHUBEpCUTETE €KETOTHO
dbopMupyroTCS rOocyJapCcTBEHHbIE IK3aMeHalnoHHble koMuccuu (I'DK) u anemnaunonHsie komuccuu. Tembl
BKP otpaxkaioT akTyaqpHBIE MPOOJIEMBI, CBSA3aHHBIC C HAIPABICHHWEM MOJTOTOBKH KOJ M HaMMEHOBaHUE.
YHUBEpPCUTET YyTBEpPXKAAaeT TIMEPEYeHb TEM BBIMYCKHBIX KBAIM(UKAIMOHHBIX paboT, MpeiaraeMbx
oOyyarouMmcs (fajiee — nepedeHb TeM), U JOBOJUT €ro JI0 CBEACHUSI 00ydarouuxcsi He Mo3aHee yeM 3a 6
MECSLEB /10 1aThl HaYaJla roCy1apCTBEHHON UTOTOBOW aTTECTALIUN.

Tema BKP mnepcoHambHO i KaXJa0ro OOYYarolIerocss YTBEPXKIACTCS MPHUKA30M PEKTOpa
(mpopekTopa nmo yuebHo#l paboTe) MO YHUBEPCUTETY Mepesl HadyaioM MpeATUuIUIOMHON MpakTUKH. [laHHBIM
npuKa3oM yTBepxkaaercs Takxke pykoBogutens BKP. Ilepen nauanom Beimonnenuss BKP oGyuarommiics
COBMECTHO C DPYKOBOAMTEIEM COCTaBISET WHAMBHAYAJIbHBIM IUIAaH MOATOTOBKM M BbiMoiHeHHs BKP,
IpeyCMAaTPUBAIOLIMI OYEpPEHOCTb U CPOKHM BBINOJIHEHHUS OTHENbHbIX YacTell paborel. Tekcr
nosicaurensHo 3anucku BKP mposepsiercss Ha Hanuunme HempaBOMEpHBIX 3amMcTBoBaHMM. IIpoBepka
OCYILIECTBIISIETCS. B COOTBETCTBUM ¢ llojokeHueM o mopsiake MPOBEPKHU BBIMTYCKHBIX KBaTU(pUKAIIHMOHHBIX
paboT M HayuyHBIX JOKJIQJIOB 00 OCHOBHBIX pe3yJbTaTax IOATOTOBJIEHHBIX Hay4YHO-KBAJIM(UKAMOHHBIX
pabot (muccepTaruii) Ha 00beM 3aMMCTBOBAHHS M WX Pa3MEIICHUS B JIEKTPOHHO-OUOIMOTEUHON CUCTEME
PXTY um. JI.11. MenneneeBa, npuHATeIM penicHueM YueHoro cosera PXTY um. [I.1. MenneneeBa ot
30.10.2019, nporokon Ne 3, BBeneHHbIM B JericTBHe npuka3oM pektopa PXTY mm. J[.M. Menneneesa or
14.11.2019 Ne 646A.

3ammra BKP npoBoautcs Ha oTKphITEIX 3acenaHusx ['OK ¢ ydyactmem He MeHee IBYyX TpeTed ee
coctaBa. I'padux 3ammrer BKP cocraBnsercss mo coryiacoBaHuio ¢ OOy4arOIIMMHUCS U JTOBOAMTCS [0
cBeZieHMs oOyyarouuxcs He nosaHee, yeM 3a 30 anei 1o Hayana pabotsl ['OK. Pesynbratel padotsr ['OK
ONPEACIAIOTCA OLICHKAMH «OTJIMYHO», «XOPOIIO», «YyIOBIETBOPUTEIBHO», «HEYJIOBIETBOPUTEIBHO» H
OOBSABISAIOTCA B TOT XK€ JI€Hb Iocjie OQOPMIIEHHS B YCTAHOBJIEHHOM MOpPSAKE MPOTOKOJOB 3acelaHuit
komuccuit. [lo okonuanuu pabotsl mpeacenatens 'K cocrasiser oTyer o mpoaesaHHoi padore.

Jliia oOyuaronuxcs U3 4ucia WHBAJIUA0B U JIMI] C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 370poBbs [ 1A
IPOBOJUTCS C YYETOM OCOOEHHOCTEH MX MCUXO(PHU3NUECKOro Pa3BUTHUS, HHINBUIYAIBHBIX BO3MOXKHOCTEH U
COCTOSIHUS 3/I0POBbSI.

IlepeueHp OLIEHOYHBIX CPEICTB BKJIOYAECT: KOHTPOJBbHBIE BONPOCHI U THUIIOBBIE 3aJaHUS IS
MPAKTUYECKUX 3aHSITUN, KOHTPOJIBHBIX padOT, 3a4€TOB M 3K3aMEHOB, NIPUMEPHYIO TeMaTUKy pedepaTos,
KypCOBBIX paboOT; uHBIE (OPMBI KOHTPOJS, TO3BOJIAIONINE OLEHUTH CTENeHb CHOPMUPOBAHHOCTH
KoMIeTeHIM oOydaromuxcs. OLEHOYHbIE CpPEICTBA BBIOJHEHb B BHJE OTIENbHBIX JOKYMEHTOB,
SIBISIOIUXCS. HEOTheMIIEMOH uacThio manHor OOIT.

I'ocynapcTBeHHast uTOroBasi arTecTalysi 00y4Jarouerocs siisieTcst 00A3aTeNbHOM U OCYIIEeCTBISETCS
1I0CJIE€ OCBOEHHSI MPOrpaMMbl MarucTpaTypbl B MOJHOM oObeme. ['ocynapcTBEeHHAs MTOrOBasi aTTeCTallUs
BKJIIOYAET MOATOTOBKY U 3aLIUTY BBIMYCKHON KBaJTU(UKALHOHHON paOOTHI.
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6 Padoune nporpaMmbl IUCHMILIMH, pakTuk u THA
PaGouue nporpammsl AucuuIuIuH, npaktuk u [MA:

dunocodcekue mpodieMbl HAYKHA U TEXHUKH

Teopernueckue v SKCIEPUMEHTAIbHBIE METO/IbI B XUMUHU

J1e10BOM MHOCTPAHHBIN S3BIK

W36panHble T1aBbl MPOLIECCOB U ANapaTOB XMMUUYECKUX TEXHOJIOT MM

OntuMu3anus XMuMHKO-TEXHOJIOIMUECKUX POLIECCOB

OrneHka PUCKOB M SKOHOMHYECKOW 3(PPEKTHBHOCTH MPU BHEIPEHUU WHHOBALMOHHBIX PEIICHUH U

TEXHOJIOT Ui

7. VYupapieHue NpoeKTaMu

8. ®duzuka u pusnuecKas XuMus oJIMMEPOB

9. XuMus BBICOKOMOJICKYJISIPHBIX COCTMHEHUI

10. [TonmumepHOE MaITMHOCTPOCHUE

11. MexaHnuka MOJIMMEPHBIX KOMIIO3UITHOHHBIX MaTEPHUAIOB

12. MeTozp! Mccae10BaHNs U UCIIBITAHUI TOJMMEPHBIX U KOMIIO3ULIMOHHBIX MaTepUaoB

13. KomtoniHast XUMHSL TOJTMMEPOB

14. JlononHUTENBHBIE IT1aBbI (PU3MUECKONH XUMUU U PEOJIOTUS TIOJTUMEPOB

15. Xumus v TeXHOJIOTHUS MOJIUMEPOB /ISl MEAULIMHBI U (hapMaKoJIOTuu

16. XuMus v TEXHOJIOTHS 3JIEMEHTOOPIaHNYECKUX MTOJIUMEPOB

17. XuMus 1 TEXHOJIOTHS TEPMOPEAKTUBHBIX MTOJTUMEPOB

18. TenpeHMM pa3BUTHS XUMUU U XUMUUYECKON TEXHOJIOTHH MTOJIUMEPOB

19. IIpoMBbIIIUTEHHBIN KaTaIN3 M MPOLECCHI MOTyYeHHs KPYITHOTOHHAKHBIX ITOJIMMEPOB

20. Texnonorus nepepabOTKH MOIUMEPOB

21. Hay4dHble OCHOBBI ITOYYEHUS TIOJMMEPOB CO CIICIIUAIEHBIMU CBOWCTBAMH

22. CoBpeMeHHOe anmnapaTypHoe opopMIIeHHE MTPOLECCOB NMepepaboTKH MOJIMMEPOB

23. dusuKo-XxuMHUYEcKass MOAW(UKAIUS W HAMPaBICHHOE PETYJIMPOBAHHWE CBOKMCTB MOJMMEPOB TIPH
nepepadoTke

24. Dxomnorusi, SHEPTO- U pecypcocOepekeHne B TEXHOIOTUH TTePepaboTKH MOIMMEPOB

25. TlonuMepHble KOMIIO3ULIMOHHBIE MaTepHAaIIbI

26. HarmosrHUTENM 1 apMUPYIOIIHAE dJIEMEHTHI TOJTMMEPHBIX KOMIIO3UIIMOHHBIX MaTepPHajIoB

27. CBsizytomue A MOJIMMEPHBIX KOMITO3UIIMOHHBIX MaTepHuajoB

28. TexHonorus 1 000PyAOBaHHUE TIOTYUCHUST KOMITO3UITHOHHBIX MaTEPUAIOB

29. TexHonorust 1 060pyI0BaHNE POU3BOJICTBA YTIEPOTHBIX BOJIOKOH

30. IIurMeHTHI ¥ HATIOTHUTEIH JIAKOKPACOYHBIX MaTEPHUAIOB

31. ®uU3HKO-XMMHUYECKHE OCHOBBI NMPOLIECCOB (HOPMUPOBAHMS JTAKOKPACOYHBIX OKPHITUI

32. Pa3paboTka penenTyp JaKOKpAaCOYHBIX MaTepPHAaIOB

33. OyHKIIMOHAIbHBIE TOKPBITUS CO CIIEUAIBHBIMUA CBOUCTBAMH

34. lludpooii 1u3aifH U3AEIHA U3 TIOJTMMEPOB U KOMITO3UTOB

35. Lludpooe npeackazareabHOE MOAECTUPOBAHNE CBOHCTB MOJIMMEPOB U KOMIIO3UTOB

36. IIpOoMBIIITICHHBIH WHXUHUPUHT

37. Ludporoii 1u3aitH 000py0BaHUS U TPOU3BO/ICTB MOJIMMEPOB U KOMIIO3UTOB

38. [ludposast TpaHChOpMAIUT XUMAISCKUX ITPOU3BOJICTB

39. Lludporoii 1u3aifH MPo1IECCOB NOTYUEHHS MOTUMEPOB U KOMIIO3UTOB

40. MapkupoBKa U CTaHAapTHU3ANKS TIOJTUMEPHOH U JTAKOKPACOYHOU MPOAYKIINH

41. lHHOBaIIMOHHASI YKOHOMHKA M TEXHOJIOTHYECKOE MPEAIPUHUMATEIHCTBO

42. TexHOJIOTUU BUPTYAJTLHOMN U JIOMIOJTHUTEIILHON PEaATbHOCTH

43. lmxeHepHast 5KOHOMUKA

44, OcHOBBI HAYKH O JaHHBIX JJIS1 XUMUKOB-TEXHOJIOTOB

45, aTennexTyanabHas COOCTBEHHOCTD

46. JlenoBbie KOMMYHHUKAITUN

47. YueOHas MpaKTUKa: MPAKTUKA 110 MOJTYYEHHUIO IIEPBUYHBIX MPOPECCHOHATBHBIX YMEHUH U HABBIKOB

48. TIponsBoactBeHHas mpaktuka: HAP

Souhkwn -
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49. TlpenauruioMHas MpakTUKa

50. 3ammTa BBITYCKHON KBaJW(PHUKAIMOHHOW pabOTHI, BKJIIOYAs MOJATOTOBKY K 3alllUTEe M TMPOUEAYPY
3aIUTHI

51. [IpodeccnoHabHO-OPHUEHTUPOBAHHBIN TIEPEBOT

52. Conuonorus ¥ MCUX0JIOTUs TPO(HECCHOHATTLHOM e TEIILHOCTH

53. IIporpammupoBanue Ha Python

Bxomasmux B OOIl mo wnampaiaeHuto mnoarotoBku 18.04.01 Xummuueckasi TeXHOJIOTHsi, NPOoPUIb
«CoBpeMeHHAasi TEXHOJIOTHSI TOJMMEPOB, KOMIIO3UTOB M NMOKPBITHII», BBIIIOJHEHB! B BUJIE€ OTAEIbHBIX
JIOKYMEHTOB, SIBJISIFOIIUXCS HEOThemyieMon yacThio fanHon OOII.

7 OneHo4YHbIe MaTePHAJIbI
OneHouyHble MaTepUaibl 0 JUCHUIUIMHAM, pakTukam u ['MA:

dwmtocodekue mpoOaeMbl HAYKH B TEXHUKU

Teopernueckue 1 SKCEPUMEHTATIbHBIE METO/IbI B XUMUHU

J1en0BOM MHOCTPAHHBIN S3BIK

N36paHHble T1aBbl MPOLIECCOB U AINNAPAaTOB XMMUYECKHX TEXHOJIOIHH

OnTuMu3anus XUMUKO-TEXHOJIOTHUECKUX MPOIIECCOB

OrneHka PUCKOB M SKOHOMMUYECKOW 3(PPEKTUBHOCTH NPU BHEJIPEHUU MHHOBALMOHHBIX pEIIEHUH U

TEXHOJIOTHI1

7. YrmpaiieHHe IPOEKTaMH

8. ®wusuka u Qu3nUecKas XuMHs OJIMMEPOB

9. XuMus BBICOKOMOJIEKYJIIPHBIX COECMHEHUIN

10. [TonmmmepHOE MAIIMHOCTPOCHHE

11. MexaHnuka NOJIMMEPHBIX KOMIIO3UIIMOHHBIX MaTEpUAIIOB

12. MeTozp!I HicceTIOBaHUS ¥ UCIIBITAHUH MTOJMMEPHBIX ¥ KOMIIO3UIIMOHHBIX MaTEPUAIOB

13. KonnougHast XuMus TOJIMMEPOB

14. JlononHuTeNbHBIE IN1aBbl PU3NYECKON XUMUH U PEOJIOTHUS TIOJTUMEPOB

15. XuMus ¥ TEXHOJIOTHUS MOJIMMEPOB JUIsI MEAULIMHBI U (papMaKOJIOTHH

16. XuMust 1 TEXHOJIOTHS 3JIEMEHTOOPTaHUYECKHUX TTOJIMMEPOB

17. XuMmus ¥ TEXHOJIOTUS] TEPMOPEAKTUBHBIX ITOJIMMEPOB

18. TeneHIMH Pa3BUTHS XUMUU M XUMHUYECKOW TEXHOJIOTHH MOJIUMEPOB

19. IIpoMbIlIUIEHHBIH KaTaIU3 U MPOLECCHI MTOTYyYEHHsI KPYTTHOTOHHAXKHBIX ITOJTUMEPOB

20. TexHoMOTHS TIEPEPAOOTKH TIOITUMEPOB

21. HayuHble OCHOBBI IOJIy4€HUS TIOJIUMEPOB CO CIIEUAIbHBIMUA CBOWCTBAMH

22. CoBpeMeHHOE anmapaTypHoe opopMIIEHHE MTPOIECCOB MepepaboTKH IMOIMMEPOB

23. dusuko-XxuMUUecKass MOAM(UKALUS W HAMpPaBICHHOE PETYJIMPOBAHHE CBOMCTB MOJMMEPOB NpHU
nepepaboTke

24. Dxomnorus, SHEPro- U pecypcocOepekeHnue B TEXHOJIOTUH IepepaboTKH MOJIMMEPOB

25. TlonmuMepHbIe KOMIO3UIIMOHHBIE MaTePHAIIbI

26. HarmomHUTENN U apMUPYIOIINE 3JIEMEHTHI TOJTUMEPHBIX KOMIO3UIIMOHHBIX MaTepHajIoB

27. CBsizyromme sl MOJIMMEPHBIX KOMITO3UIIMOHHBIX MaTepHajioB

28. TexHonorust 1 060pyA0BaHHE MOTYUEHUS] KOMITIO3UIIMOHHBIX MAaTEPUAIOB

29. TexHoMOTHS ¥ 000PYOBAHHE TIPOM3BOJICTBA YTIEPOTHBIX BOJIOKOH

30. IIurMeHThI ¥ HATIOJIHUTEIHN JIAKOKPACOUHBIX MaTEPUATIOB

31. ®U3uKO-XMMUYIECKHE OCHOBBI MPOIIECCOB (POPMHUPOBAHUS JTAKOKPACOUHBIX TTOKPHITHIA

32. Pa3zpaboTka peLenTyp JaKOKpaCOYHbIX MaTepHajoB

33. OyHKIMOHAIbHbIE TOKPBITUS CO CIIEUAIBHBIMUA CBOWCTBAMU

34. Ludpooii a1u3aiiH U3AEIHA U3 TOTMMEPOB U KOMITIO3UTOB

35. lludpoBoe npeackazaTeIbHOS MOACIUPOBAHNE CBOMCTB MOJTMMEPOB U KOMITO3UTOB

36. IIpoMBIIIITICHHBIH WHXUHUPUHT

37. ludposoii nu3aitH 000pya0BaHUS U TPOU3BOACTB MOJUMEPOB U KOMITO3UTOB
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38. Lludponas Tpanchopmanus XMMUIECKHX IIPOU3BOICTB

39. lludpoBoii 1u3aitH TPOIECCOB MOIYYSHHUS TTOJIMMEPOB U KOMITO3UTOB

40. MapkupoBKa U CTaHAapTU3ALKUS TTOJTUMEPHOH U JTAKOKPACOYHOM MPOAYKLIIUU

41. lnHOBaIMOHHAs YKOHOMHUKA U TEXHOJIOTMYECKOE MPEAIPUHUMATEIBCTBO

42. TexHONIOruK BUPTYaJTbHON U JOMOJHUTEIHHON pealbHOCTH

43. lmxeHepHast 5)KOHOMHKA

44. OCHOBBI HayKH O JAHHBIX JJII XUMUKOB-TEXHOJIOTOB

45. VlaTennekryaabHas COOCTBEHHOCTh

46. JlenoBbie KOMMYHHUKAITUH

47. YdeOHast IpaKTHKA: MPAKTHKA 110 TIOTYYEHUIO TIEPBHYHBIX TPO(ECCUOHATLHBIX YMEHUHN 1 HABBIKOB

48. TIponsBoactBeHHas nmpaktuka: HAP

49. TlpenuruioMHas MpakTUKa

50. 3amuTa BBIMYCKHON KBaTM(PHUKAIIMOHHON pabOThl, BKIIOYAs MOJATOTOBKY K 3allUTe U MPOLELYpPY
3aIUTHI

51. TIpodheccroHanbHO-OPUEHTUPOBAHHBIN ITEPEBOJ]

52. Counonorusi ¥ ICUXOJIOTHSI MPO(HECCHOHATEHON IeATEIIbHOCTH

53. IIporpammupoBanue Ha Python

Bxomsmux B OOIl mo wnampaiaeHuto mnoarotoBku 18.04.01 Xumuueckasi TeXHOJIOTrHsi, NPoPUIb
«CoBpeMeHHAasl TEXHOJIOTHSI TMOJMMEPOB, KOMIIO3UTOB M MOKPBITHII», BBIIIOJHEHBl B BUAE OTIEIbHBIX
JIOKYMEHTOB, SIBJISIFOIIMXCS HEOThemsieMoi yacThio gannoi OOIT.

8 MeToauyeckne MAaTEPHAJIBI O JUCHUIIMHAM, mpakTukam u T'UA
Meroanueckue MaTepHabl 0 TUCHUIUIMHAM, TpakTukaM u ['MA:

dunocodckue mpodiieMbl HAYKH U TEXHUKH

Teopernueckne u SKCIEPUMEHTATBHBIE METO/IBI B XUMUHU

J1e110BOM MHOCTPAHHBIN S3BIK

W36paHHbIe TIaBBI MPOIIECCOB U aNMapaToOB XUMHUYECKUX TEXHOJIOTHA

OnTuMu3zanus XuMHKO-TEXHOJIOTMUECKUX MPOIIECCOB

OrneHKa PUCKOB M AKOHOMHUYECKOW 3(PPEKTHBHOCTH MpPHU BHEIPEHWW MHHOBAIIMOHHBIX pEIICHUN U

TEXHOJIOTUI

7. VYnpapieHue npoeKTaMu

8. ®dusuka u pusnueckas XuMus MOJIUMEPOB

9. XuMUs BBICOKOMOJIEKYJISIPHBIX COCIMHEHUH

10. [TonmumepHOE MAIMHOCTPOCHUE

11. MexaHuKka MOJIMMEPHBIX KOMITO3UITHOHHBIX MaTEPHUAIOB

12. MeTozb!l Hcce10BaHUs U UCTIBITAHUH MOJMMEPHBIX U KOMIIO3ULIMOHHBIX MaTEpUAIOB

13. Koo iHast XUMHSL TOJTUMEPOB

14. JlononHUTENBHBIE TI1aBbI (PU3MUECKONH XUMUHU U PEOJIOTHUS TIOJTMMEPOB

15. Xumus v TeXHOJIOTHS MOJIMMEPOB /ISl MEIULMHBI U (hapMaKoJIOTUn

16. XuMus ¥ TEXHOJIOTHS 3JIEMEHTOOPTaHNYECKUX TTOJIMMEPOB

17. XuMust 1 TEXHOJIOTHS TEPMOPEAKTUBHBIX ITOJIMMEPOB

18. TenpeHMM pa3BUTHS XUMUU U XUMHUYECKON TEXHOJIOTHH MTOJTUMEPOB

19. IIpoMBITIUTEHHBIN KaTaU3 U MPOIECCHI MOTyYeHHs KPYITHOTOHHAKHBIX MTOJTMMEPOB

20. TexHonorust nepepabOTKH MOJIUMEPOB

21. HayuHble OCHOBBI MOJIy4€HUS TOJTUMEPOB CO CIIELUAIBHBIMUA CBOWCTBAMU

22. CoBpeMeHHOE anmnapaTypHoe opopMIIEHHE MTPOLIECCOB MEPePadOTKH MOIUMEPOB

23. dusuko-xumMuyeckass MoAM(UKALUs W HAMpPaBICHHOE PETyJUPOBaHME CBOICTB MOJIMMEPOB IpU
nepepaboTke

24. Dxonorusi, 3HEPro- U PeCypcocOEpekeHNE B TEXHOJIOTHH TIEPEPaOOTKH TTOJIUMEPOB

25. TlonuMepHble KOMIIO3ULIMOHHBIE MaTePHAIIbI

26. HarmosmHUTEM ¥ apMUPYIOIIKE 3JIEMEHTHI TOJUMEPHBIX KOMIO3UIIMOHHBIX MaTepHajIoB
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27. CBszylomue A7 MOJIMMEPHBIX KOMITO3UIIMOHHBIX MaTepHajIoB

28. TexHomorus 1 000PyO0BaHUE TIOTYICHHS KOMITO3UIIMOHHBIX MaTepUaIoB

29. Texnonorust 1 060pyI0BaHHE POU3BOJICTBA YTIEPOTHBIX BOJIOKOH

30. IIurMeHThl ¥ HAOJIHUTEIHN JJAKOKPACOUHBIX MaTEPHUAIOB

31. ®U3NKO-XMMUYECKHE OCHOBHI IMPOLIECCOB (HOPMUPOBAHHS JTAKOKPACOYHBIX MOKPHITUI

32. Pa3zpaboTka penentyp JIakOKpacOYHbIX MaTepUAIOB

33. OyHKIMOHAIbHBIE TOKPBITUS CO CIIEUAIBHBIMUA CBOWCTBAMH

34. lludpoBoii 1u3aitH U31EIHH U3 TTOJIUMEPOB U KOMITO3UTOB

35. Lludposoe npeackazareabHOE MOAEIUPOBAHNE CBONCTB IOJIMMEPOB U KOMIIO3UTOB

36. IIpoMBIIIITICHHBIH WHXUHUPUHT

37. Lludporoii au3aitH 060py0BaHUS U IPOU3BOICTB MOJIUMEPOB U KOMIIO3UTOB

38. Lludporas TpanchopmManus XUMUIECKHX IPOU3BOICTB

39. Lludposoii au3aiiH NpoueccoB NOIYYEHUs NOIMMEPOB U KOMIIO3UTOB

40. MapkupoBKa ¥ CTaHAapTU3ALKUS TTOJTUMEPHOM U JTAKOKPACOYHOM MPOAYKIIUU

41. lHHOBaIlMOHHAsI 5KOHOMHKA U TEXHOJIOTUYECKOE MPEeIPUHUMATEIbCTBO

42. TexHOIOrHH BUPTYaITbHON M JOMOJHUTEIHHON pealbHOCTH

43. lmxeHepHast 5)KOHOMHKA

44. OCHOBBI HaYKH O JAHHBIX JJII XUMUKOB-TEXHOJIOTOB

45. nTennektyaibHas COOCTBEHHOCTb

46. JlennoBbIe KOMMYHHUKAIIH

47. YuyeOHas paKTUKa: MPAKTUKA T10 MOJIY4YEHHUIO IEPBUYHBIX IPOPECCHOHATBHBIX YMEHUI U HABBIKOB

48. IlpousBoacTBeHHas npaktuka: HAP

49. TIpenaumioMHasl MPaKTHKA

50. 3amuTa BBITYCKHONH KBaJM(UKAIMOHHONW pabOThI, BKJIIOYAs MOATOTOBKY K 3alIUTE U TNPOLEHAYPY
3aLUTHI

51. ITpodeccnonanbHO-OPUEHTUPOBAHHBIN MTEPEBOT

52. Counosiorust ¥ MCUX0JIOTUs MPo(hecCHOHANBHON NesITeIbHOCTH

53. [IporpammupoBanue Ha Python

Bxomssimux B OOIl mo wnampaiaeHuto mnoarotoBku 18.04.01 Xummuueckasi TeXHOJOrHusi, Npopuib

«CoBpeMeHHAasl TeXHOJIOTHS TOJMMEPOB, KOMIO3MTOB M NMOKPBITHII», BBIIIOJIHEHBl B BUAE OTIEIbHBIX
JIOKYMEHTOB, SIBJISIFOIIUXCS HEOThemyieMon yacThto nanHou OOII.
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Mampuua komnemenyuit no Hanpaegjienuto noozomosxku mazucmpoe 18.04.01 Xumuueckan mexnonozus

npoqbuﬂb «Coepemennaﬂ MeExXHO102UA ROAUMEPOE6, KOMNOZUMOE U noprlmuﬁ»

Ipunoxenus

Komnerenuun

HaunmMeHoBaHue JAACHUTLIHEBL

OO011eKyJIbTypHbIE

O61enpodeccuoHanbHbIe

IpodeccuonanpHbie

OK-1

OK-2

OK-3

OK-4
OK-5
OK-6

OK-7

OK-8

OK-9

OIIK-1

OIIK-2
OIIK-3
OIIK-4
OIIK-5

OIIK-6

TIK-1

TK-2

TIK-3

TIK-4

TIK-5

T1K-6

TIK-7

ba3zosas gacth

dunocodekue npodIeMs! HaAyKu
U TeXHUKH

Teopernueckue u
JKCIIEPHMEHTAIILHBIC METO/IBI B
XUMHUH

J1e10BOM MHOCTPAHHBIMN SI3BIK

M36panHbIe IIaBbI IPOLIECCOB U
annapaToB XMMHUYECKUX
TEXHOJIOTHH

OHTI/IMI/BaI_II/I}I XUMHUKO-
TCXHOJIOTHYECKHUX IPOLECCOB

OneHka pUcKoB 1
9KOHOMHUYECKOM

90 )EeKTUBHOCTU [P BHEAPEHUH
MHHOBAIMOHHBIX PEIICHUH 1
TEXHOJIOTUH

BapPIaTHBHaH qacTb

Oos3atenn

HBIC
JUCLHUILINA

VYnpasieHnue npoeKTamu

dusnxa 1 GusHIecKas XUMUL
TIOJIMMEPOB

JlMcuumingel o BIOOPY

XuMus BBICOKOMOJIEKYJISIPHBIX
COCIMHCHUN

TTonumepHOE MAlTMHOCTPOSHHE

Mexanuka TIOJIMMEPHBIX
KOMITO3UIIMOHHBIX MaT€pHUajiOB

MerTonap! HCcieIOBaHNS U
UCTIBITAaHUH MOJIMMEPHBIX U
KOMIO3HUIIMOHHBIX MaTEPHAJIOB

KOJ’IJIOPIHHB.H XUMMS TIOJITMMEPOB

J1onOHUTEIBHbIE TJIaBbI
(U3UYecKOl XUMUH U PEOJIOTUS
HOJIUMEPOB

XM ¥ TEXHOJIOTHS
MOJIMMEPOB /TSl MEAHIIMHEL 1
(hapmakosoruu

XUMHS ¥ TEXHOJIOTUS
DJICMCHTOOPTraHU4YCCKUX
IOJIMMEPOB

XUMUS ¥ TEXHOJIOT s
TEPMOPECAKTUBHBIX ITOJIUMEPOB
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TeHaeHIMN pa3BUTHS XUMUU U
XUMHYECKON TEXHOIOTUU
10JIMMEPOB

[IpoMBIIIICHHBIH KaTanu3 |
MIPOILECCHI OTYYECHUS
KPYIHOTOHHAKHBIX [TOJIMMEPOB

TexHonorus nepepadoTKu
I0JMMEPOB

HayuHble 0CHOBBI HOJTyYCHHS
MOJIMMEPOB CO CIELHATbHBIMU
CBOMCTBAMH

CoBpeMeHHOe anmapaTypHoe
oopmIIeHHE IIPOLIECCOB
nepepabOTKH MOJIUMEPOB

DU3UKO-XUMHYECKas

MO (UKALHUS U HATIPABJICHHOE
peryJiaupoBaHie CBOMCTB
OJIMMEPOB MpH 1epepadoTke

DKOJIOTHs, DHEPro- U
pecypcocOepexeHue B
TEXHOJIOTHH IepepabOTKH
HIOJIUMEPOB

HOJ’II/IMCprIC KOMITO3UIITHMOHHBIC
MaTepHaJIbl

Hanonnurenu u apmupyomue
9JI€MEHTHI HOIUMEPHBIX
KOMIIO3MLIMOHHBIX MaTepUaIoB

Casizyrolye Uisi OJTMMEPHBIX
KOMITO3UIIMOHHBIX MaTepHAIOB

TexHoorust 1 060pyROBaHUE
TOJTyYeHHS KOMITO3UIIHOHHBIX
MaTepHaIOoB

TexHoorust 1 060pyHOBaHUE
HPOM3BO/ICTBA YIIIEPOIHBIX
BOJIOKOH

[IurMeHTHI ¥ HAIOJTHUTEIH
JIAKOKPACOUHBIX MAaTepUaIoB

DU3NKO-XUMUYECKHE OCHOBBI
npoueccoB (OpMUPOBAHUS
JIAKOKPACOYHBIX MOKPHITHA

Pa3paboTka penentyp
JaKOKPACOYHBIX MATCPHAIOB

(DyHKLH/IOHa.]'IBHBIe TIOKPBITHUS CO
CIICIIMaJIbHBIMU CBOWCTBAMU

Hudposoii au3aiin u3aenui u3
MOJIMMEPOB M KOMIIO3UTOB

Iudposoe npenckazateabHOe
MOJIeIUPOBAaHKUE CBONUCTB
HIOJIUMEPOB U KOMIIO3HTOB

IIpoMBILIICHHBII HHKUHUPHHT

udposoii quzaiin
000py10BaHHUs 1 IPOU3BOLCTB
HOJIMMEPOB M KOMIIO3UTOB
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udposas Tpanchopmarms

IpakTuku

XMMHYECKHX ITPOU3BOJICTB *
Hudposoii qu3aiiH mporeccos
HOJTy9eHUs] IOJIMMEPOB U +
KOMIIO3HTOB
MapkupoBKa U CTaHAapTH3aLus
MOJIMMEPHOH U JTAKOKPaCOYHOI +
POIYKINH
MHHOBaLOHHAs SKOHOMHKA U
TEXHOJIOTHYECKOC +
IpeIIPUHUMATENLCTBO
TexXHOJIOruu BUPTYaAJIbHON 1 +
JIOIOJTHUTEJILHON PeabHOCTH
MHxeHepHas 9)KOHOMHKA +
OCHOBBI HayKHU O JaHHBIX UL +
XHMHKOB-TEXHOJIOTOB
MuTennexryanbHas +
COOCTBEHHOCTh
JlenoBble KOMMYHHUKAIUI +
YueOHast mpakTHKa: MPAKTHKA
TI0 MTOJTyYEHHIO ePBUIHBIX +
npod)ecCHOHANBHBIX YMEHHUIT H
HABBIKOB
IIpon3BoaCTBEHHAS IPAKTHKA!
+

HUP
IIpeumroMHast IpakTHKa +

T'ocynapcTBeHHast HTOroBask aTTecTalys. 3allUTa

BBIITYCKHON KBaIH(UKALHOHHON paboThI, +

BKJIFOUAs! MOATOTOBKY K MPOLEAYPE 3alUThI U
TIpoLeaypYy 3aIlUThI

dakybTaTHB

bI

TpodeccruonansHo-
OPHEHTHPOBAHHBIH MEPEBOJT

CouHONOryst ¥ MCHXOJIOTHS
npodeccHOHaTEHOH
JESITENBHOCTH

IIporpammupoBanue Ha Python
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