4.4, AHHOTAUMHU PadOYUX MPOrPaAMM AU CHUIIIHH
4.4.1. IucuMuinHbI 003aTEeIbHOM YacTH (0a30Bast 4acTh)
AHHOTanus padoyeil mporpaMMsl JUCHUIIMHBI «DUi10copckre MpodIeMbl HAYKH U
texnukn» (b1.51)

1. Hesn u 32124 JUCHUNTTHHBI

[IporpaMmma cocraBieHa B  COOTBETCTBHM C  TpeOoBanmsimu  DenepaabHOTO
roCyJapCTBEHHOTO 00pa3oBaTeNbHOrO CcTaHaapTa Bbiciiero obpaszoBanus (PI'OC BO) mo
o0pa3oBaTeNbHONW TpPOrpaMMe BBICIIETO 00pazoBaHHsl — mporpamme Maructparypsl 18.04.02
DHepro- u pecypcocOeperaronme Mnpouecchl B XUMHYECKON TEXHOJOTMH, He()TEeXUMHUU U
OMOTEXHOJOTHH, Marucrepckas mporpamMma «KuOepHeTHKa  XMMHKO-TEXHOJOTHYECKHX
MPOIECCOB», C PEKOMEHAAIMSAMHU METOANYEeCKOM cekiuu Yuenoro coera PXTY wum. JI. U.
Menneneesa.

[Iporpamma oTHOCHTCS K 0a30BOM 4acTu Oj0Ka aucHuIuMH yueOHoro miana (b1.b.1) u
paccuMTaHa Ha U3yueHue Ha 1 rogy oOydeHwusl.

Heabio aucnuniaunbl «Dunocodpckue npoOIeMbl HAYKH M TEXHUKH» SIBISIETCA
MOHMMAaHUE aKTyaJIbHBIX (PUIOCOPCKUX U METOIOJIOTHYECKUX MPOOIIEM HAYKH U TEXHUKH.

OcHoBHbIE 321aYH TUCHUTLIUHBI:

- copMyIHpPOBATH MPEJCTABICHUE O TUHAMHUKE U CTPYKTYPE COBPEMEHHOTO COCTOSHUS
TEXHUYECKOTO M XUMHUKO-TEXHOJIOTUYECKOTO 3HAHMUS,

- OCBOMUTH 3aKOHOMEPHOCTH Y TCHJICHIIMU CTAHOBJICHUS MEXAUCIIUIUIMHAPHOTO €IMHCTBA
XUMHUYECKHX, TEXHUYECKUX, XUMUKO-TEXHOJIOTHYECKUX, €CTECTBEHHOHAYYHBIX U TYMaHUTAPHBIX
HayK;

- OBIQJIeTb OCHOBHBIMHU JIOTMKO-METOJIOJIOTMYECKUMHU MPUHLUIAMU U OCHOBaMU
bUI0COPCKO-METOTOIOTHUSCKOTO aHATN3a TEXHUUECKOTO M XUMUKO-TEXHOJIOTUYECKOTO 3HAHUS;

- HUMEThb TPEACTaBJICHHE O CHUCTEeME HayYHbIX METOJOB BBICOKMX TEXHOJOTHIA,
XUMHUYECKOTO HM3MEpPEHUs ¢ HWHHOBALIMOHHBIX TMOJXOJIOB [l  BBIIIOJIHEHUS HAYy4HO-
MCCIIEIOBATENILCKUX U OMBITHO-KOHCTpYKTOpckux pador (HMOKP) B TexHuke M XHUMHUYECKOMH
TEXHOJIOTHH.

2. Komnerennuu Mmarucrpa B o0jactu ¢uiocopckux mnpodjieM HaAyKH H
TEeXHUKH

Nzyuenne nucrumiunsl «Punocodcekue npodiieMbl HAyKH U TEXHUKU» HAINPaBIIEHO Ha
(dbopMHpOBaHUE U Pa3BUTHE CICAYIONIMX OOIIEKYIbTYPHBIX KOMITETEHIIHIA:

- CIIOCOOHOCTH K a0CTPaKTHOMY MBIIIICHHIO, aHanu3y, cuaTe3y (OK-1);

- TOTOBHOCTH JICHCTBOBATh B HECTAHAAPTHBIX CHTYallUSX, HECTH COIMHUAIBHYIO H
ITUYECKYIO OTBETCTBEHHOCTH 3a MpuHsThIe pemenus (OK-2);

- TOTOBHOCTM K CaMOPa3BUTHIO, CaMOpPEAIN3AIMM, HCIOIb30BAHUIO TBOPYECKOTO
notenimana (OK-3);

- TOTOBHOCTM PYKOBOAWTH KOJJIEKTUBOM B cdepe cBoed mnpodeccrnoHalbHON
NeSITebHOCTH, TOJIEPAHTHO BOCIPHUHUMAS COLMAJbHbBIE, 3THUYECKHE, KOH(PECCHOHATIbHBIE WU
KyabTypHbIe paznuuus (OI1K-2);

B pesynbrate usydenus nucuumminHbl «Punocodcekue mpoOieMbl HAYKH U TEXHUKH»
BBIITYCKHUK JIOJDKCH:

3HAmMb:

- OCHOBHBIC HAyYHBIC IWIKOJIbI, HANPABIICHHs, IapaurMbl, KOHIENIHMU B Qrocodun
TEXHUKH U XUMUYECKOH TEXHOJIOTUH;

- guococko-MeTOIOOTUYECKUE OCHOBBI HAay4YHO-TEXHHYECKMX W HHKEHEpPHO-
TEXHOJIOTUYECKUX MPobIIeMm;

- pa3BHTHE TEXHWKH W XHUMHUYECKHUX TEXHOJOTMH B COOTBETCTBUU C CTaHOBIICHHUEM
JOUHAYCTPHAIBHOTO, HHYCTPUAIBHOT0, TOCTUHAYCTPHAILHOTO IEPUOJIOB Pa3BUTHS MUDA;



ymembs:

- npumensaTh B HUOKP kareropun gpunocodnu TeXHUKA 1 XUMUYECKAX TEXHOJIOTHH;

- AaHAJIM3UPOBATH MPUOPUTETHHIC HATIPABJICHUS TEXHUKU U XUMUYECKUX TEXHOJIOTHI;

- JIOTUYECKU TOHUMATh U UCIOJIB30BaTh JOCTHKEHHE HayYHO-TEXHUYECKOT0 IMporpecca u
I00ATBHBIX TPOOJIEM ITUBUITH3AINH, IPAKTUIECKH HCIIOIB30BAaTh MPUHIIUITE, HOPMBI U TIPaBHIIa
9KOJIOTHYECKOM, HAyYHO-TEXHUYECKOU, KOMIIBIOTEPHOH 3TUKH;

- KPUTHYECKU aHAJIM3UPOBATH POJIb TEXHUYECKOTO U XUMHKO-TEXHOJOTUYECKOTO 3HAHUS
IIPU PEIICHUH IKOJIIOTUYECKUX MPo0IeM 0€30MaCHOCTH TEXHUKU U XUMUYECKUX TEXHOJIOTHIA;

enaoemy:

- OCHOBHBIMU MOHATUAMHU (HUT0COPUU TEXHUKU U XUMUYECKON TEXHOJIOTUH;

- HaBbIKaMU aHanu3a GUIOCOPCKUX MPOoOIeM TEXHUKH, HAYYHO-TEXHUUYECKOTO 3HAHUS U
WHKEHEPHOU e TEIIbHOCTH;

- croco0amMu KPUTHYECKOTO aHaJIM3a TEXHUKU M €€ MHHOBAIMOHHBIX METOJIOB HAYyYHOTO
uccien0Banms, noucka ontumanbHbix pemieHnii HUOKP B TexHUKe 1 XUMHUYECKON TEXHOJIOTHH;

- mpueMamH IyOJIWYHBIX BBICTYIJICHMHA B TOJIEMHKE, TUCKYCCHH MO (uimocodckum
npo0biieMaM TEXHUKH U TEXHUYECKOTO 3HAHUSI.

Oo0mas TpyroemkocTs nzydenuss aucuuiuinnbl: 3 3E (108 gaca). 13 Hux aynurtopHas
Harpy3ka — 36 (nekuuii — 18 4dacoB, mpakTuueckux 3aHATUH — 18 YacoB), camocTosITeNbHas
paborta — 36 yacoB. dopma KOHTPOJIS — IK3AMEH.

3. KpaTkoe cogepskanue JUCHUILUINHBI:

Mopaysb 1. MecTo TeXHHKH M TEXHHYECKHX HAYK B KYJbType HHBHIN3ALNA

@duiocousi TEXHUKH, €€ MpeaMeT U mnpobiemHoe 1moie. Puitocodpusi TEXHUKU B
COBPEMEHHOM 00111eCTBe, €€ QYHKIUU.

[Ipenmer ¢unocodun TEXHUKU: TEXHUKA KaK OOBEKT M KaK AesTenbHOCTb. Dunocodus
TEXHUKU: MpeaMer U mnpobiemMHoe mone. Tpu  acmekTa TEXHMKHM: HMHXEHEPHBbIH,
AQHTPOTIOJIOTUYECKUH ¥ couuanbHbIi. TexHuka Kak creruduueckas QopMa KyJIbTYypHl.
Hcropuyeckre COLMOKYJIbTYPHBIE MPEINOCBUIKMA BBIJICIECHUS TEXHUUYECKOW MpPOOIeMAaTUKU M
dopMupoBanus ¢GuiIocopuu TEXHUKHU: (OPMUPOBAHHE MEXAHUCTHMUECKONM KapTUHBI MHpa,
HAy4YHO-TEXHMUYECKasl PEBOJIIOLMS, HAYYHO-TEXHUUYECKUIN NPOTpPecC U CTPEMUTENIBHOE Pa3BUTHE
texHousoruit nocae II Muposoii BoiiHsl.

Mopnyas 2. TexHMKa 1 HAYKa B HX B3aHMOOTHOIICHUH

TexHuka M Hayka Kak cIocOObl CaMOpeaau3alliy CYIIHOCTHBIX CHJI U BO3MOXHOCTEH
yenoBeka. Hayka n texHuka. COOTHOLIEHME HAayKM M TEXHMKHU: JMHEMHAs W HBOJIIOLIMOHHAS
Monenu. Tpu cTanuu pa3BUTHS B3aMMOOTHOIICHUN HAyKW M TEXHUKHU. VHCTUTYyLUMOHANbHAS U
KOTHUTHBHas auddepeHunanus chep HAyKM W TEXHUKHM U (OPMHPOBAHUE TEXHUUYECKON
opuentanuu B Hayke (XVII — XVIII BB.). Havyano cuueHTuduKanmm TeXHUKA U WHTEHCHUBHOE
pa3BUTHE TEXHUKU B MEPUOJ NPOMBINIIEHHON peBomonuu (koHen XVIII — mepas nmonoBuHa
XIX B.). Cucremarnueckuié B3aUMOOOMEH M B3aMMOBJIHUSHUE HAayKH M TEXHUKH (BTOpas
nojoBuHa XIX — XX B.). CTaHoBieHHE M pa3BUTHE TEXHUYECKHMX HAyK KJIACCHUYECKOTO,
HEKJIACCUYECKOT'0 M MOCTHEKIACCUYECKOTO TUIIOB

Bo3HukHOBEHNE MHXKEHEPHH Kak MPo(eccur OCHOBHBIE UCTOPUYECKHUE ATAIbl Pa3BUTHS
WHXEHEPHOW JesTeNbHOCTU. TexHHMYeckue HayKM U METOJAOJIOTHS Hay4YHO-TEXHUYECKOU
JESATENBHOCTH.

Moayab 3. OcHOBHBIE METO0JIOTHYECKHE NMOAX0AbI K IOHMMAHUIO CYLIITHOCTH TEXHUKH.

OcHoBHbIE (punocodckre KOHUENIUNA TeXHUKUA. AHTPOMOJIOIMYECKHH MOAXO0/: TeXHUKA
kak opranompoeknusa (O. Kamm, A. T'emeH). DK3UCTEHIMANMCTCKUN aHann3 TexHUKUA (M.
Xaipgerrep, K. Scnepc, X. Oprera-u-lI'accer). AHaIM3 TEXHUYECKUX HAyK U NMPOEKTUPOBAHUS
(I1. Durensmetiep, ®@. Jleccaysp). MccnenoBanne comuanbHbIX (GYHKIIUNA U BIUSIHUN TEXHUKH,
TEOpPHsI TEXHOKpAaTMM W  TexHoreHHoM muBwm3auuu (K.  Ommons, JI. Mamdopn,
O®pankdyprckas mkosaa). X. CKomuMoBCKHU: (UIocopusi TEXHUKH Kak (UiIocopusi desoBeka.



Ounocodust TexHuky U uaen uHauBHayanuu K. CumonoHa. B3anmoortHomenus ¢punocodceko-
KYJIbTYPOJIOTHYECKOT0 M HHKEHEPHO-TEXHOKPATUYECKOTO HaNpaBieHu B punocohun TeXHUKH.

OcHoBHbIE TPOOIEMBbI COBpeMeHHON (rutocodpun TexHUKH. COMMONIOTHS U METOAO0IOTHS
INPOSKTUPOBAHUS W  HHXKEHEpPHOM  neArenbHOCTH. COOTHOLIEHHE JECKPUIITUBHBIX U
HOPMAaTUBHBIX TEOPUH B HayKe O KOHCTpyHpoBaHuH. KubepHeTwka W MOJEIMPOBAHUE
TEXHUYECKUX CHCTeM OTHKAa U OTBETCTBEHHOCTbh MH)KEHEPA-TEXHHKA: paclpelesieHHe U Mepa
OTBETCTBEHHOCTH 32 TEXHOTCHHBIM 3Kojormueckuit yiep6. I[lcuxocouuanbHoe BO3ACHCTBUE
TEXHHUKHU U 3TUKA yIPaBICHHUS.

Bricokne TEXHOIOTMU, XWMHUYECKOE HM3MEPEHHWE U WHHOBAIMOHHBIC MOJXOMABI JJIs
BBITIOJIHCHHUSI HAYYHO-HCCIICIOBATEIILCKUX M OIBITHO-KOHCTpYKTOpcKux pador (HMOKP) B
XUMHUHU U XUMUYECKON TEXHOJIOTHUH.

O0beM IMCUMIJIMHBI M BUABI Y4e0HOI padoThl

Bunsl yueOHoI paboThI B 3aueTHbIX B akanewm.
eIMHULIAX yacax
Oo6mas TPyA0eMKOCTh TUCIHIIJIMHBI 10 Y4eOHOMY MJIAHY 3,0 108
KonrakTHas pa6ora (KP): 1 36
Jlexruu (JIek) 0,5 18
[Tpaktuueckue 3anstus (I13) 0,5 18
CamocrositeibHas padora (CP): 1 36
Bua xonTpoJa: 3aueT/3K3aMeH 9K3aMeH
1 36
- [ToaroroBka k 3K3aMeHy 35.6
- KonTakTtHas arrecranus 0.4
Bunet yueGHoit paboThl B 3aueTHbBIX B actp.
CIMHUTIAX gacax
O0mas TpPyA0EMKOCTh JMCIHIIIMHBI 10 Y4eOHOMY IIAHY 3,0 81
KonTakTHas padora (KP): 1 27
Jlexmm (Jlek) 0,5 13,5
[Tpaktnyeckue 3anstus (I13) 0,5 13,5
CamocrositesbHas padora (CP): 1 27
Buja konTpoJIsi: 3a4eT/3K3aMeH IK3aMeH
1 27
- [loaroroBka k 3x3aMeHy 26,7
- KonrakTHas arrecranus 0,3

AHHOTanusA padoyeil NPOrpaMMsbl M CUHUIIMHBI «/[€/10BOM MHOCTPAHHBIN A3BIK»
(b1.B2)

1. Heap aucuunauHbl — npuodpeTeHre ooydaromumMucs oo1el, KOMMYHUKATUBHON U
npoeCCHOHATIBPHON KOMIIETEHIIMH, YPOBEHb KOTOPBIX Ha OTJENbHBIX JTamax s3bIKOBOM
MOJIFOTOBKHU MO3BOJISIET MCIIOJIB30BAaTh HMHOCTPAHHBIN SA3bIK B MPO(EecCHOHANBHON  JesITeNbHOCTH
B cpepe J1e710BOro OOLIeHHUS.

2. B pe3yabraTe wu3y4YeHUsl IUCHUIUIMHBI oOydawmmiics Mo mporpaMmme
MATrHCTPATYPhI J0JIKEH:

Obnadams CIeTyIONTUMA KOMITETCHITHSMU:

- TOTOBHOCTBIO K KOMMYHUKAIIMU B YCTHON M MHUCbMEHHON (hopMax Ha rocyJapCTBEHHOM
a3bike Poccuiickoit denepaninu 1 HHOCTPAHHOM SI3bIKE Ui peLIeHMsl 3aJa4 IpodecCHOHaIbHON
nesirenbHocTH (OITK-1);



3uams:

- OCHOBHBIE CIIOCOOBI ~ COYETAEMOCTH  JIEKCMUECKHUX €IMHUI] ¥  OCHOBHBIE
CJIOBOOOPA30BATEIBHBIC MOJICTIN;

- PYCCKHE 3KBMBAJICHTHI OCHOBHBIX CJIOB U BBIPAKEHUN POPECCUOHATIBHON peyn;

OCHOBHBIC TpPUEMBl U METOIbl pedepUpoBaHUS W AHHOTUPOBAHMS JIUTEPATYPHI IO
CIELIMAIBHOCTH;

- MACCUBHYIO M aKTUBHYIO JICKCHKY, B TOM YHCJE OOIICHAyYHYI0O U CIIEHUAIBHYIO
TEPMUHOJIOTHIO0, HEOOXOAUMYIO U1l pabOThl Ha/l TUIIOBBIMU TEKCTAMU;

- npueMsbl pabOThl C OPUTHHAIBHON JIMTEPATYPOI 1O CHIEHUAIIBHOCTH.

Ymems:

- paboTaTh C OPUTHHAIBHOM JUTEPATYPOH MO CIEHUATBHOCTH

- paboTaTh CO CIOBapeM;

- BECTHU JEJIOBYIO MEPENUCKY HAa U3Y4aEMOM SI3bIKE;

- BECTH pEUEBYIO JIEATEIIBHOCTh INPUMEHHUTEIbHO K cdepe ObBITOBOM U
pohecCHOHATLHOW KOMMYHHUKAIUH.

Braoemy:

- WHOCTPAaHHBIM SI3BIKOM Ha YPOBHE NMPO(ECCHOHATBHOTO OOIIEHUS, HABBIKAMH H
YMEHUSMH PEUYEBON JEATEIBHOCTH NMPUMEHUTENBHO K cdepe ObITOBOM M mpodeccHoHanbHOM
KOMMYHHMKAIMH, OCHOBaMHU ITyOIMYHOM peun;

- (dbopmMaMu [1€110BOM MEPENUCKU, HaBbIKAMU MOJTOTOBKH TEKCTOBBIX JIOKYMEHTOB B
yIPaBJIECHUYECKON JESITENbHOCTH;

- OCHOBHOU MHOSI3BIYHON TEPMHUHOJIOTHEN CHIEUAIBHOCTH;

- OCHOBaMH pedepupoBaHMs U aHHOTHPOBAHUS JINTEPATYPHI 110 CIICUATEHOCTH.

3. Kpartkoe cogep:xanue JUCUMIJIMHBI

Mooynv 1. Obwenunesucmuueckue acnekmsl 0e108020 00WjeHUsi HA UHOCMPAHHOM
A3bIKE.

Beenenue. [IpenMer u posib HHOCTPAHHOTO S3bIKA B JI€JI0OBOM OOIIEHUU. 3a/ladyll U MECTO
Kypca B [IOANOTOBKE MarucTpa TEXHUKH U TEXHOJIOTHH.

1. I'pamMmaThyeckue TPYJHOCTH H3Y4aeMmoro s3blka: JIWuyHbIEe, NpUTSKATEIbHBIE U
IPOYME MECTOMMEHHS.

Crnpspxenue rinarona-cBszku. O6pazoBanue u ynotpediaeHue GopM MacCUBHOTO 3aJIora.

[TopsA 10K CIIOB B IPETIOKEHHH.

2. UreHne TeMaTHUeCKUX TeKCTOB: «BBenenue B xumuton, «JI.1. Menneneen», «PXTY

nM. J[.1. Menneneesay. [lonstie o Bugax ureHus. AKTUBU3aLUs JEKCUKN TPOYNTAHHBIX
TEKCTOB.

3. IlpakTtuka ycTHOM peun mo Temam: «l'oBopum o cebe», «B ropone», «Paiion, rae s
KUBY».

Jlekcuuyeckre 0COOEHHOCTH MOHOJIOTHYECKOM peur. PeueBoil 3THKET AeI0BOro OOIIeHUs
(3HAaKOMCTBO, INpEACTaBICHUE, YCTAHOBJIEHUE U TMOJJIEP)KaHUE KOHTAKTa, 3alpoc U COOOIIEHNE
uHpopManuu, noOyXaeHne K AeHCTBHIO, BEIpaKEHUE MPOChObI, COTIacus).

DOoHETHYECKUE XaPAKTEPUCTHKU U3y4aeMOTO si3bika. OCOOEHHOCTH TUATOTUYECKON peun
10 IPOUJIEHHBIM TEMAM.

4. I'pammaTH4ecKre TPYTHOCTH U3Y4aeMOr0 SI3bIKa:

Wupunutus.  OOpa3oBanue W ynorpeOieHne  MHPUHUTUBHBIX  0OOPOTOB.
BunoBpemenHbie (hOpMBI TIar0JI0B.

Mooyne 2. Umenue, nepegoo u 0cobeHHOCmU CReyuanbHoU OUsHeC TUmepamypbol.

5. M3yuaroniee yteHue TeKCTOB 1o TeMaM: «CTpykTypa BemecTBa», «Heoprannueckas n
OpraHHYecKas XMMHs, COEIMHEHHUS YTIIEpOIay.

Jlexcuueckre  OCOOEHHOCTH  JIETIOBOM  JOKyMEHTauuu. TepMuHONOrHs  Ou3HEC
JUTEPATyphl HA U3y4aEMOM SI3BIKE.

6. [IpakTrka ycTHOU peun 1o Teme «CTyneHYecKas )KU3Hb.



CrunucTuyeckre M JIEKCUYeCKue 0COOCHHOCTH sI3bIKA JIENIOBOTO OOIIEHUS. AKTUBHBIN U
MaCCUBHbBIA TEMaTUYECKUH CIIOBApPHBIN 3arac.

7. I'paMmaTH4eCKue TPYIHOCTH U3y4aeMOI0 A3bIKa:

[Ipuuactus. Pa3nuyHbie BapuaHThl IIEpEBO/Ia MPUYACTUIN HA PYyCCKUM s13bIK. [IprdacTHbIe

00OpOTHI U TIPUEMBI UX TEPEBOJIa HA PYCCKUH S3BIK.

CocnararenpHoe HakJIOHEHUE. THUIBI yCIIOBHBIX MpeUIoXKeHU. BapuanTtel nepeBoa

MPEeAJIOKEHUHN B COCIIaraTeIbHOM HAKJIOHEHHUH U YCIIOBHBIX MPEIIOKEHUIM.

8. M3yuaroiiiee ureHne TEKCTOB 110 TeMaTUKe: «XuMudeckas 1abopatopusi»; «3mepenus
B xumun». Opranuzanusi paboThl CO CHEIHUAIbHBIME cioBapsiMu. [loHsrue o pedepupoBanun
TEKCTOB MO CHEHHATBHOCTH.

Mooyne 3. IIpogeccuonanvhas kommynukayus 6 cpepe 0e106020 0oueHus

9. Ilpaktuka yctHOM peun mo Temam: «CtTpaHa u3ydaeMoro ssbika», «lIpoBenenue
JIEJIOBOM BCTPEUM», «3aKITIOUYEHUE KOHTPAKTa.

YcTHbil 00MeH uHbopMaiueil: Y cTHbIe KOHTAKThI B CUTYaIUsIX JEJI0BOTO OOIICHHUS.

10. M3ywarommee dYTeHHE CHENHAIBHBIX TEKCTOB. lIpueMbl paboOTBI CO CIIOBapeM.
CocraBnenue pedepaToB U aHHOTAIIMA.

11. O3HaKkOMHTEIILHOE YTCHHUE 110 TeMaTuke: «B 6anke. @uHAHCH; «JleloBbIe MHChMaYy,
«YcTpoiicTBO Ha paboTy».

®dopmbl nenoBoro muchMa. l[loHATHE NenoBON KoppecrnmoHaeHIUU. [Ipuembl paboThI C
NHTEpHETOM U DJIEKTPOHHOMN MOYTOM.

12. Pa3roBopHasi mpakTuUKa JCJIOBOTO OOIICHHS MO TeMaM: «XUMHYECKUE TEXHOJIOTUM,
«IIpobnemsl sxonorun». CoobiieHne nHGOpMaUU O TeMe (MOHOJIOTHUYECKOE BBICKA3bIBAHUE)
B paMKax OOIIEHAyYHOW U 00IIeTeXHNUeCKo TeMaTuku. ObI1ee Komm4yecTBo Motyeit - 3.

4 O0beM yueOHOH THCHHMIIINHBI

B
o B akagem.
Bunst yueOHOI paboThI 3a4ETHBIX
gacax
€IMHUIIAX
O0mas TpPyA0EMKOCTh JMCIHHILIHHBI 10 Y4e0OHOMY IIAHY 4 144
KonTaktHas padora (KP): 1 36
Jlexuu yuebHbiM niaHom He nPeodyCMOmpeHbl - -
[Tpaktuyeckue 3anstus (I13) 1 36
JlaGopaTOopHbIe 3aHATUS YUeOHbIM NIAHOM He NPedyCMOmpeHbl - -
CamocrositesbHas padora (CP): 2 72
YrpaxHeHus 1o COOTBETCTBYIONIUM pa3jiesiaM JUCITUTUTMHBI 2 72
JK3aMeH IK3aMeH
Bua koHTpoJIsA: 3a4eT / IK3aMeH - v
1.0 36
B
. B actponom.
Bunpsl yaeOHOM paboThI 3aYETHBIX
qacax
€IMHUIIAX
O0mas TpyA0eMKOCTh JMCIHHIIIMHBI 10 Y4eOHOMY IIAHY 4 108
KonraktHas pa6ora (KP): 1 27
Jlex1mu yueOHvim NAaHOM He npeodyCcMompenbl - -
IIpaktuueckue 3anstus (I113) 1 27
JlaGopaTopHbIe 3aHITHS YUeOHbLIM NIAHOM He NPeO0yYCMOMPEHbl - -
CamocrositesnbHas padora (CP): 2 54
YnpaXHEeHUs TI0 COOTBETCTBYIONIMM Pa3JieaM JUCIUTUINHBI 2 54
IK3aMeH IK3aMeH
Buj xoHTpOJIS: 3a4eT / JK3aMeH 10 57




AHHOTanuA padoyeil MporpaMmbl IMCUUIIMHBI «MoaenpoBaHue
TeXHOJIOTHYEeCKUX M NpupoaHbIX cuctem» (b1.63)

1. Heabp pucuunmimebl «Moae1upoBaHue TeXHOJIOTHYECKHX M NMPUPOIHBIX CHCTEM»
— J1aTb MAarucTpaHTaM TEOPETUYECKHE 3HAHMSA M HAy4UThb I[PAKTUYECKUM HaBBIKAM
UCIIOJIb30BaHUSI COBPEMEHHBIX MAaTEeMaTHYeCKMX METOAOB, MOAeeH, HMHPOPMALMOHHBIX U
IPOrpaMMHBIX CPEACTB MUl PELICHHs [IMPOKOTrO Kpyra 3aaad aBTOMAaTU3MPOBAHHOI'O
IIPOCKTUPOBAHUS U YIIPABJICHUS XMMUYECKUMHU IPOU3BOJICTBAMU; AKTUBHO IIPUMEHATH METObI
MOJCIINPOBAHUS TEXHOJOTUYECKUX U IIPUPOJHBIX CUCTEM UL PELIEHUsI KOHKPETHBIX 3a/1a4 IpU
00paboTKe HIKCIEPUMEHTAIBHBIX JAHHBIX, ONTUMU3ALUH, IPOTHO3UPOBAHUH CBOMCTB MPOIYKTOB
(U3UKO-XMMUYECKHX  MPEBPAILCHHIH, MOJCIIMPOBAHUA W YIPABIECHUH  XUMHKO-
TE€XHOJOTMYECKUMHU ITPOLIECCAaMH, CO3JaHUH HOBBIX TEXHOJIOTMH U TEXHOJIOTHYECKUX aIlapaToB.

2. B pesynbraTe M3y4eHUs TUCHUIUIMHBI, OOYYAIOUIUICS 110 IpOrpaMMe MarucTpaTypsl
JOJI2KeH:

obnaoams cnenyronmmu odmekynsTypabiME (OK) u obmenpodeccuonansasiMu (OI1K)
KOMIIETEHIIUSIMHU:

- CIIOCOOHOCTBIO K a0CTPaKTHOMY MBIIUICHHIO, aHau3y, cuaTe3y (OK-1);

- FOTOBHOCTBIO K HCIIOJIb30BAHHUIO METOJOB MAaTEMaTHYECKOIO0 MOEIMPOBAHUS
MaTepUajIoB U TEXHOJIOTMUYECKHUX IIPOLECCOB, K TEOPETUYECKOMY aHAJIN3Y U IKCIEPUMEHTAIbHON
npoBepke Teopetrueckux rumnore3 (OI1K-4);

3Hamb:

- OCHOBHBIE TOJIOKEHUS MOJEIUPOBAHMS TEXHOJIOTHYECKUX U TMPUPOTHBIX CUCTEM;

- 0a30BbIC MOHATHS CUCTEM HCKYCCTBEHHOTO MHTEIUICKTA;

- OCHOBHBIE METOJbl TPEICTABJICHUS 3HAHUN: CHUCTEMbl MPOIYKIIMH, CEMAHTUYECKUE
ceTH, GpeiiMbl, JOTUYECKUE MOJIEIIH, HEUPOHHBIC CETH;

- OCHOBHBIE METO/Ibl MH)KEHEPUH 3HAHUMN: U3BJIeUeHUE, MpUoOpeTeHne u (opMUpOBaHUE

3HAHHH;

- OCHOBHBIE XapaKTEePUCTUKH, KIACCU(UKAIMIO U METOMAbl Pa3pabOTKH SKCIEPTHBIX
CHCTEM,;

ymemp:

- MPUMEHATh METOJbl MOJCTUPOBAHUS TEXHOJIOTHYECKUX M TPHUPOIHBIX CUCTEM JJIA
pEIIeHUS TPAKTUYECKUX 33]1a4 B XUMHUYECKON TEXHOJIOTHH;

- CO3/1aBaTh KOMIIBIOTEPHBIE MPOTPaMMbl, BBIYUCIUTEIBHBIA MPOLECC KOTOPBIX
Oa3upyeTcs Ha METO/IaX U CPEICTBAX MOJIEIUPOBAHUS TEXHOJOTHUYECKHUX U MPUPOIHBIX CUCTEM;

61a0emo:

- KOHIENTYAJIbHBIMU TMOAXOJaMH K PEIICHUIO0 MPUKIAJHBIX MpoOJIeM C MO3UIUI
MOJIETUPOBAHUS TEXHOJIOTUMYECKUX U IPUPOTHBIX CUCTEM;

- IPUEMaMHU IOCTPOEHUSI T€HETUYECKUX AJITOPUTMOB JJIs PEILICHUs TPUKIAAHBIX 3a7a4 B
XUMHYECKON TEXHOJIOTHH.

3. Kpartkoe cogep:xaHue TUCUMILIUHBI:

Beenenne. CucreMsl MIPOTrPaMMHOTI0 MOJEIMPOBAHUS WHTEJUIEKTYalbHON
JeSATeTLHOCTH, OCHOBAHHBIC Ha 3HAHUSAX: HWHTEJUICKTyallbHbIE HWH()OPMAIMOHHO-TIOMCKOBBIE
CHUCTEMBI, paCYETHO-JIOTUYECKHE CUCTEMBI, IKCIIEPTHBIE CUCTEMBI.

Monayas 1. [lonsiTue cucremMbl

1.1.CuctemHbIi TOAX0 U OOIIECUCTEMHBIE CBOMCTBA M 3aKOHOMEPHOCTH.

OO11ee MOHATHE CHUCTEMBI M €€ CBOMCTBA: IIEJIOCTHOCTH M UWICHHMOCTH; CBSI3HOCTH,
SMEP/KEHTHOCTH, OPraHW30BAaHHOCTH, CYHIECTBOBAHMS KU3HEHHOro Iukia. CTpykTypa u
dbyakuun cucteMbl. OOBEKTHBIE €CTECTBEHHBIE CUCTEMBI. OOBEKTHBIE NCKYCCTBEHHBIC CHCTEMBI.
Du3NKO-XMMHUUYECKasi CUCTeMa U XMMHUKO-TEXHOJIOTMUECKasi CUCTeMa; UX uepapxus. AHaIu3 u
CHHTE3 OOBEKTHBIX HCKYCCTBEHHBIX CHCTEM. CyOBEKTHBIE CHUCTEMBbI TPHUHSATHS PEIICHUH.
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CucremMoiorus. JNUCTEMOJIOTUYECKUE YPOBHU CUCTEM. Y HUBEPCAJIBHBIN pelIaTeab CUCTEMHBIX
3azay.

1.2. Cuctembl IpOrpaMMHOTO MOJAEIMPOBAHNS UHTEIIIEKTYAIbHOU JESTEIbHOCTH.

JIBa moaxona K OOBSICHEHUIO MEXAHHU3MOB MBIIUICHUS: CUMBOJIU3M U KOHHEKIIMOHU3M.
bronnveckass KOHHEKIIMOHUCTCKass MoJieiab Mo3ra. CHMBOIM3M Kak OCHOBA IParMaTuyeckoro
HaIlpaBJICHUS B Pa3BUTHUM METOJOB MOJEIUPOBAHUSA TEXHOJOTMUECKUX WU MPUPOJIHBIX CHUCTEM.
Hogast nnpopmManoHHas TeXHOJIOTH. DBOIIOLMOHHOE MOJICIIUPOBAHUE.

MonayJb 2. IKCNepTHBIE CHCTEMbI

2.1. ApxuTexTypa 3KCIEPTHBIX CUCTEM.

[Toacucrema obmenus. Muxenep mo 3HaHusM. bank naHHbIX. basza 3nanuii. MammHa
BbIBosa. Ilomcucrema oOwsicHeHwid. [logcucremMa HakoruieHWs 3HaHWH. VHTEUIEKTyallbHBIN
penakTop 0a3bl 3HAHUI.

2.2. Knaccudukanus 3KCIEpTHBIX CHCTEM.

WNurepnperanus naHHbiX. /[narHoctuka. MonuTopunr. Cratuueckue M JUHAMUYECKHE
9KCHEPTHBIE CUCTEMbI. ABTOHOMHBIE M THOPUIHBIE SKCIIEPTHBIE CHCTEMBI.

2.3. Meroponorus pa3paboTKU SKCIIEPTHBIX CUCTEM.

Otanbl  pa3pabOTKM  IKCIEpTHHIX cucrteM. MWnentudukanus. Konnenryanuzamus.
®opmanuzanus. Bemmonnenue. TectupoBanue. OnbITHAS 3KCIUTyaTalUs.

2.4. I'nbpuHbIe SKCIEPTHHIE CUCTEMBI.

Moayas 3. Moaesn npeacTaBjieHusi 3HAHUH

3.1.Buabl Moaenel npecTaBieHNs 3SHAaHUM.

Jlornueckne ¥ JIOTMKO-JIMHIBUCTUYECKHME MOJENM MpelacTaBiieHus 3HaHui. CeTeBble
CTPYKTYPHO-JIMHIBUCTUYECKUE MOJIEIM MpEACTaBlieHUss 3HAHUU. IIpoaykuMoHHBIE MOAENU.
Cemantuyeckue cetu. Opeiitmbl. Jlocka 00bsBICHUT.

3.2. NnxeHepust 3HaHUH.

W3Bneuenne 3HaHWN, MeTONbl U3BIeYeHHs 3HaHuUW. [IpumoOpereHue 3HaHMIA.
®opmupoBanue 3HaHuil. CtpykTrypuzauus 3HaHud. OOBEKTHO-CTPYKTYpHBIH monxon (OCII).
Crpatudukanus 3HaHuN. AITOPUTM 00BEKTHO-CTPYKTYPHOTO aHAIH3A.

3.3.YupaBieHue 3HaHUSIMH.

MammmHa BeIBOJa SKCIIEPTHON cucTeMbl. CTpaTerus ynpabiaeHUsS BbIBOJIOM. [Ipsimoii
U 00paTHBIM BbIBOJA. MeToabl MOMCKAa B TIyOMHY M IIMpHHY. ba3bl M XpaHWIMIA JTaHHBIX.
CucreMsl TpynnoBoil nmoanep:Kku. bpaysepsl u cuctemsl noucka. KopnopaTuBHBIE CETH U
NurtepHer.

Moayasb 4. OHTOJIOTHYECKHE CHCTEMBbI

4.1. Moxenu OHTONOTHU. METOLOJOTHS CO3JaHUS M JKU3HEHHBIA LMK OHTOJIOTHH.
IIpuMepsl OHTOJIOTHIA.

4.2. CucteMmsl U cpeiCTBa MPEACTABIECHUS OHTOJIOTUYECKUX 3HAHUM.

4.3. OHTONIOTUU B XMMUYECKOIN TEXHOJIOTHHU.

Monayab 5. MeTo10/10rusi He4eTKUX MHOKECTB

5.1.Mepapxuueckas CTpyKTypa JUHIBUCTHUECKOMN NEPEMEHHOM.

[IpuMeps! TMHTBHCTHYECKON NTEepeMeHHOM. Mepapxuueckas CTpyKTypa JIMHTBUCTHYECKOMN
NEpEMEHHOH; HedeTKue ImepeMeHHble, O0a3oBas mnepeMeHHas. DYHKUUS MPHUHAIJICKHOCTH,
omnpeneneHue W npuMmepbl. lloHATHe uW  ompeneneHWe  HEUYETKOrO  IMOJMHOXKECTBA.
MaremaTnueckas CMHMBOJIMKA allapaTa HEYETKUX MHOXKECTB.

5.2. Onepanuu HaJl HEYETKUMHA MHOKECTBAMU

OObenuHeHne, mnepeceueHue, IOMOJHEHHE, IPOMU3BEIEHUE, BO3BEICHHE B CTEIEHb,
JNEKapTOBO IPOU3BEACHHUE, pPACCTOSHUE MEXAY HEYETKMMH MHOXECTBAMM, HEUYETKHE
OTHOLIEHHUSI, KOMIIO3UI[MOHHOE NTPaBUJIO BBIBOJA.

5.3. Heuetkoe MonenupoBaHue pU3NKO-XUMHUYECKUX CUCTEM.

MopayJb 6. AJITOpUTMBI MOJACTHPOBAHMUSA TEXHOJIOTHYECKUX U MPHPOIHBIX CHCTEM

6.1. I'enernueckue anroputmbl. KoaupoBanue ¢genotunon. Cenekius U pernpoayKIus
XpOMOCOM. MeTo/ bl PeCTaBICHUS IPUCTIOCOOTIEHHOCTH XPOMOCOM.



6.2. UckyccrBeHHble HelipoHHbIe ceTH. OO0ydueHHEe MCKYCCTBEHHBIX HEHPOHHBIX CeTei.
MogenupoBaHue TEXHOJIOTMUECKUX M MPHUPOJIHBIX CHUCTEM C IOMOLIbI0 HMCKYCCTBEHHBIX
HEHUPOHHBIX CETEH.

4. O0beM y4eOHOM JUCHUIIMHBI

B 3aueTHBIX B akanem.
Bupl yue6HOM paboTh eqUHULIAX Jacax

OO0mas TPy10eMKOCTh THCIUILIHHBI 110 Y4eOHOMY MJIAHY 5 180
Konrakrnas pa6ora (KP): 2 72
Jlextuu (JIek) 1 36
Jlaboparopusie 3ausatus (J13) 1 36
CamocrositesbHas padora (CP): 2 72
[ToaroroBka K J1ab0OpPaTOPHBIM 3aHATHSIM 1 36
CamocTosATeNIbHOE NU3YYCHHUE Pa3/IeNIOB JUCIUTUTHHEI 1 36
Bua xoHTpoOss: 3a4eT / IK3aMeH 1 36
JK3aMeH
- [lonroToBka K sK3aMeHy 35.6
- KonTakTHas arrecranus 04

B 3aueTHBIX B akanem.
Bunel yue6HoI paboTh €QUHULAX yacax

O0mas TPyA0eMKOCTh JMCIUILIMHBI 10 Y4eOHOMY ILIAHY 5 135
Kounrakrnas pa6ora (KP): 2 94
Jlexuunu (Jlek) 1 27
Jlaboparopusie 3ausatus (J13) 1 27
CamocrositesbHas padora (CP): 2 54
ITonroToBka K 1a00paTOPHBIM 3aHATUSIM 1 27
CamocTosITeIbHOC U3YUYCHHE Pa3/IeTIOB TUCIIUTLIMHBI 1 27
Bup koHTposs: 3a4eT / IK3aMeH 1 27
JK3aMeH
- [loarotoBka k 3x3aMeHy 26.7
- KoHTakTHas aTTecranus 0.3

AHHoOTanus padoueil nporpamMmmsl «/lonostHuTebHBIE r1aBbl MaTeMaTuKH» (b1.54)

1. Hesn aMCHMIUIMHBI — sBIseTCS (DOPMUPOBAHHME Y CTYAEHTOB CHUCTEMBI OCHOBHBIX
MOHATUM, WCIOJIB3YEMBIX JUISl IIOCTPOCHMS BAKHEMIIMX MATEMaTUYECKUX MOJENeH, u
MaTEeMaTU4YeCKUX METOJO0B I OIUCAHUs Pa3IUYHBIX IIPOLECCOB.

OCHOBHBIMH 32]a4aMU PELIEHUE KOTOPBIX 00€CTIEYMBAET JOCTUKEHUE 1IeJIH, SIBIISIOTCS:

- O3HAaKOMJICHHE C CHCTEMOW IIOHATHM, MCIIOIB3YEMBIX I OIMCAaHHUs BaKHEHIINX
MaTeMaTHYECKNX MOJEIEH U MATEMATHYECKUX METOJI0OB, M MX B3aUMOCBS3BIO;

- 03HAKOMJICHHUE C IPUMEpPaMU IIPUMEHEHUsI MATEMATUYECKUX MOJENIEN U METOOB;

- (opmupoBaHMEe HABBHIKOB M YMEHHI HCIIOJIb30BAHMUS MaTEMaTHUECKUX MOJeNeld M
MaTE€MaTUYECKUX METOOB.

PaGouas mporpaMma JUCHUIUIMHBI «/lOTONMHUTEIbHBIE TJIaBBl MAaTEMAaTHUKU» COCTaBJICHA
B COOTBETCTBUM C PEKOMEHIALMUAMU METOAUYECKON CEKIMU YYEHOI0 COBETa U HAKOIIJIEHHOTO
ONbITa NpENnoAaBaHMs IUCHUIUIMHBI Kadenpoi Bbeicmielr Matematuku PXTY. Ilporpamma
paccuMTaHa Ha U3y4EHHE Kypca B TEYEHUE OJTHOIO CEMECTpa.



2. TpeGoBaHusi K pe3yJibTaTaM OCBOCHHUS TUCHHUILINHBI

B pesynbrare HM3y4eHUs IUCHHUIUIMHBI OOYYAIOIIMICS TO IMPOrpaMMe MarucCTparyphbl
JOJKEH 00.1a0ams CIEeIYIOINIMMHA KOMITETCHITHSMHU:

OO1IeKyIbTYPHBIC:

- CIOCOOHOCTHIO K A0CTPAKTHOMY MBIIILICHUIO, aHanu3y, cuaTe3y (OK-1);

- TOTOBHOCTBIO K CaMOPa3BHTHIO, CaMOpEaJIHM3allM{, HUCIOIb30BaHUIO TBOPYECKOTO
noreniuana (OK-3).

Ob6menpodeccuoHaabHBIC:

- TOTOBHOCTBIO K HCIIOJIb30BAaHUIO METOJOB MaTeMaTHYeCKOro MOCTUPOBAHUS
MaTepHaJIOB U TEXHOJOTHUECKUX MPOIECCOB, K TEOPETHUECKOMY aHAIN3Y M SKCIIEPUMEHTAITLHON
npoBepke Teoperndeckux runores (OI1K-4).

B pe3yabTare n3yyeHusi IMCHUIIMHBI CTYIEHT J0JIKEH

3Hamb:

-OCHOBHBIC TOHATHS M METOJbI JIMCKPETHOW MaTEMaTHKH, MaTeMaTHYECKHUX METOJIOB
peeHus mpoheCcCHOHATBHBIX 3a/1a4;

ymemy:

- TPUMEHATh MAaTEMaTHUYECKHEC METOJbI MPHU PEIICHUH TUIOBBIX MPOo(ecCHOHATBHBIX
3ajad,

enaoemsy:

-METOJIJaMH ITIOCTPOCHUSI MATEeMaTHUECKOW MOJICIH TUIIOBBIX MPO(ECCHOHATBLHBIX 3a/1a4 U
COJIepKaTeIbHON HHTEPIPETAIIMH OTYYSHHBIX PE3yIbTaTOB.

3. Kparkoe coaep:kanue pa3iejioB JMCIHHIIIHHBI

1. BBenenue.

Ponp  nuckperHoil MareMaTMKM IpU  pa3paboTKe M IKCIUTyaTallud  XUMHKO-
TE€XHOJIOTMYECKHUX CHCTEM.

2. DJIeMeHThI TeOpUU MHOKEeCTB M ajiredpanyecKkne CTPYKTYPbI.

BBenenue B TUCKpeTHYI0 MaTeMaTHKy. Poiib AMCKpeTHOI MaTeMaTuKu Ipu pa3paboTKe U
AKCIUTyaTallM XHUMHUKO-TEXHOJIOTUYECKUX CHUCTEeM. MHOXKeCTBa, OTHOMIICHHS M (DyHKUHUU.
3amaHue MHOXECTB M OCyILIecTBIeHHE omepauuit Hag HUMU. CrocoObl 3amanus. Omnepauuu
00BbeAMHEHNUS, TIEPECeUeHus], pa3HOCTH, JOTIOJIHEHUS U JIeKapToBa MPOU3BeIeHUS. AKCHOMAaTHKA
TeOpHH MHOXecTB. Anredpa Kantopa. MuHMMH3anus npeacTaBIeHU MHOXeECTB. JlMarpaMMel
Ditnepa-Benna. bunapusie otHomeHus. CriocoObl 3aaHusi OMHapHBIX OTHOmIeHUU. CBOMCTBa
OuHapHbIX OoTHOUIeHUH. Pa3zouenns. OTHOLIEHUS SKBUBAJIGHTHOCTH M nopsijka. [lpeacraBnenue
N-apHBIX OTHOIIEHUN OMHapHbIMH. AsreOpa oTHoueHui. OyHkunu. UHbekuus, cropbekuus u
Oouekuus. AunreOpandeckue CcTpykTypbl. [lomyrpynmsl. Monouasl. ['pynmel. Iloarpynmsr.
[Muknuueckue rpynnsl. ['pynnsl noactaHoBok. M3omopdusm rpymm. CMmexHbIE KJIAcChl IO
noarpynne. Hopmansable aenurtenu. Pakrop-rpynmnbl. Kosbpna: onpeneneHusi, CBOWCTBA,
npumepsl. [loss.

3. DJIeMeHThI Teopuu rpagos.

I'padbl. 3amanue u xapakrepuctuku rpados. Buasl rpados. [loarpadsi. Marpuiist
CMEXHOCTH M HHIUAEeHTHOcTH. Crenenu BepmnH. Mapmpytsl Llenn. Iluxnsl. PaccrosHue
MeXy BepiinHaMu. /luametp u paguyc rpada. YHapHble U OMHApHbIE onepaiu Haja rpadamu.
Hononnenue rpada. YnaneHue M no0OaBieHHE BepUIMH. YaleHHe W aoOaBieHue pedep.
OroxnectBienne BepmwuH. Pacmiermienne BepmuH. OObeauHeHue rtpados. Ilepeceuenue
rpadoB. KomroHeHTsl cBs3HOCTH. MocTbl. Bepmmanaas u pebepHas cBsi3HOCTb. CBS3HOCTb
OpPUEHTUPOBAaHHBIX TpadoB. AJNTOPUTM BBIYUCIECHUS CBSI3HOCTU. BHYTpeHHsS yCTONYMBOCTB.
BepmmaHoe uncio HezaBuCMMOCTH. PebepHoe uncio He3aBucuMocTu. BepmmHHoe u pebepHoe
nokpbiTue rpada. BHemHss ycToluuBoCcTh. BepummHHOoe U peOepHOE YHMCIO BHELIHEH
ycronunBocTu. L{ukiel u paspesbl. DisiepoBbl HUKIbL. ['aMuiIbTOHOBBEI LMK [lmanapHOCTH 1
ykaazaka rpados. ['pann miockoro rpada. Packpacka rpados. Xpomaruueckoe uncio. ['umnoresa
yeTbipex Kpacok. JlepeBbsi. Ompenenenus. CpoiictBa. Teopema Komu. ®dyngamenTanbHas
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cuctema IUKIOB. OCTOB HAaUMEHBIIETO Beca. YIOPSIOYEHHbIE AepeBbsi. buHapHbIE nEepeEBbS.
JlepeBbsi COPTUPOBKH. AJITOPUTM MOMCKA B IEPEBE COPTUPOBKHU.

4. byaeBbl pyHKIHUH.

Anrebpa noruku. bynessl pynkiuu. CriocoOsl 3amanusi. byneBsl QyHKIIUU OTHON U IBYX
NEpEeMEHHbIX M MX cBoiicTBa. Dopmynbl OyineBoil anreOpsl. OCHOBHBIE 3aKOHBI OYJIeBOM
anreOpbl.  OkBHUBaJeHTHOCTh  (opmyn.  Ilpunnun — aBoiictBeHHocTH.  CoBeplICHHBIE
JTU3BIOHKTHBHBIE ¥ COBEPIICHHbIE KOHBIOHKTUBHBIE HOpMaiibHbIe (hopmbl. CucTembl
3JIEMEHTApHBIX OyaeBbIX PYHKUUH. DYyHKIMOHAIBHO MOJIHBIE CUCTEMBI 3JIEMEHTApHBIX OYJIEBBIX
¢ynkuuii. Ilpumepbl (QyHKIMOHAIBHO NOJHBIX Oa3ucoB. BakHeimne 3aMKHYThIE KIIACCHI.
Teopema 0 (GyHKIMOHATBLHON TOJMHOTE. MwuHUMU3aUsA OyneBbiX (yHkiuiA. CokpalieHHas,
TynukoBass ¥ MuHUManbHas ¢opmbl. Kapter KapHo. Meton couetanuss MHAEKCOB U METOJ
Kyaiina. MuHMMU3a1usi KOHBIOHKTUBHBIX HOPMaIbHBIX opM. O030p MPHIIOKEHUN TUCKPETHON
MaTEMaTHUKH. Pazpabotka 3¢ (eKTUBHOTO MaTeMaTHYECKOro, IIPOrPaMMHOTO,
UHPOPMALIMOHHOTO M TEXHHYECKOro O0ecleYeHUss Ha OCHOBE METOAO0B JUCKPETHOH
MaTEMaTHUKH.

S. Hcunciienne BbICKa3bIBaHUH.

BBenenue B MaTemaTHuecKylo JIOTUKy. KpaTkue cBeeHus U3 UCTOPUM MaTEeMaTHYECKON
goruku. Ponp MaremaTndyeckod JIOTMKM TIpH  pa3paboTKe M AKCIUTyaTallMM XHMHUKO-
TEXHOJIOTMYECKUX cucTeM. PopManbHble akcuoMaTuyeckue cucteMbl. CHMBOIIBI, BBIPaKEHUS,
dopmybl, akcuomsl. [IpaBuiio BbIBOJa, HEMOCPEICTBEHHOE CIIENCTBUE, BBIBOJ, TeopeMa. Jloruka
BbICKa3bIBaHMit. Jlorndyeckuii BeIBOI. Akcrombl. [IpaBuiao modus ponens. Teopema aeAyKiuuu u
npaBwio  cwulorusma. [lomHota ¥ HENPOTMBOPEUYMBOCTH.  HeE3aBUCHMOCTH  aKCHOM.
Pazpemmmmocts Teopuun. [pyrue axkcuomarusauuu. [IpoBepka BBIBOAMMOCTH € IIOMOUIBIO
UCTUHHOCTHBIX Tabmuu. CekBeHuuu ['eHuena. Mognens MupoB Kpunke. Meton pesosnronuii
Pob6uncona. Meron knay3 Bonra. O0pathsiii MmeToq MacioBa (61aronpusTHbIX HA0OpPOB).

6. Hcuncienne npejuKkaToB U HeYeTKasi JIOTHKa.

Jloruka mpeaukaToB. ABTOMAaTH3allUs JIOTHYECKOro BbIBOAA. llepemeHHble, (QyHKIWH,
TEpMBbl, IpeIuKaThl, KBAaHTOPHI, (opmyisl. OOnacTe neiictBus kBaHTOpa. CBOOOJHBIE U
CBsI3aHHbIE NepeMeHHble. VIHTepnpeTalyy, paBHOCHIBHOCT. PacniosHaBaHue 00II€3HaYMMOCTH.
[Tpobnema pa3pemMMoOCcTH. AKCHOMBI M TNpaBWJia BBIBOAA HMCUMCIECHHUS MpeaukaToB. Teopema
nenykuuud. HenmpoTuBopeuMBOCTP M IOJIHOTA. BbIHEceHHME KBAHTOPOB U IpeABapeHHas
HopMmanbHast (opma. CkyneMoBCKHe cTaHIapTHble (OpMBL. DpOpPaHOBCKUI YHHBEPCYM U
teopema DpoOpana. [loacrtanoBka u yHudukamus. MeTton pe3omtonuii u ero noiaHora. CTpareruu
Metona pesomonuid. JIu3proHkTel XopHa. [IpMHIMD JOrM4ecKoro mporpaMMHpPOBaHUS.
Heuerkne muoxectBa. Hewerkas moruka. IlosiBnenue u cyrep HederkocTH. dopmanmsanus
HeueTKocTu. DyHKIMA NpUHALIEKHOCTU. JIMHrBHCTHYEecKas nepeMeHHas. Omnepauuu Hal
HEYeTKUMH MHoXecTBamu. Heuerkas apudmeruxa. Meroasl aedaszzuduxanuu. Heuerkue
oTHomieHHs. CraHapTHblE He4eTKHe Jorndeckue onepanuu. Hewetkuit BeiBOA. CreneHn
VMCTUHHOCTH M CTETIEHU YBEPEHHOCTU. HedeTknii aHamor MeToa pe30Itonni.

7. Koneunsie  aBromarsl, MammHbl  Toloopunra-Ilocra,  ciaoxHOCTH
BBIYHCJICHH .

DneMeHTHl Teopur aBToMaToB. IloHsATHE aBTOMAaTHOrO Mpeodpa3zoBaHuss UHPOPMALIUU U
KoHeuHOTO aBToMata. CriocoOsl 3a1anust aBToMaToB. ABToMaTel Munu u Mypa. [Iporpammuas u
anmnaparHas peaJu3anys aBTOMAaTOB. DKBUBAJCHTHOCTh U MMUHHMMH3ALMS aBTOMATOB. MallnHbI
Trropunra-Ilocra. @opmanuzanus NOHITHUS alropuTMa M (GopMaibHble MOJAETU alrOPUTMOB.
Mammna TeropuHra: onpezeneHus, cBOHCTBa, rpadsl nepexonoB. Mammuna [locta. IIporpammsl
st mamuH.  [Ipobrmema  pacnoszHaBanus. IIpoGnema  ocTaHOBKH.  ANTOPUTMHYECKU
Hepaspemumble 1poOneMbl. CI0XHOCTh aJIrOpUTMOB. Mepbl ClOKHOCTH. BpemenHas u
€MKOCTHasl CJIOXKHOCTb. ACHUMNTOTHYECKAas! CIO0KHOCTb, IMOPSJIOK CII0XKHOCTH, CJIOXHOCTb B
CpeIHEM M B Xyaulem ciydae. TpynHopaspemmmble 3a1aud. HenerepmMuHUpoBaHHAs MallllHa
Teropunra. Kmaccet P u NP. NP-nonnbie 3amaun. NP-monHoTa mpoGieMbl BBIIOJTHUMOCTU
(dopmyn JIoruKK BbICKa3biBaHUU. O030p MpHIIOKEeHUI MaTeMaTHueckoi joruku. Hampasnenus
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UCIOJIb30BAaHUS amlmnapaTa MaTeMaTHYecKOW JIOTMKU B 3a/ayax MPaKTHYECKOW HH(OPMATHKH.
Cneunduxanuss u  BepuHUKaus  NPOrpaMMHO-ANNApaTHBIX  IPOEKTOB,  JIOTUYECKOE
IPOTPaMMHUPOBAHUE, TOCTPOCHUE OHTOJIOTHH, S3bIKH OOIIEHUS MHTEIUIEKTYaJIbHBIX areHTOB.

4. O0beM y4eOHOH JUCHHILINHBI

B 3aueTHBIX B akangem.
Bupl yue6HOM paboTh eIUHNIaX gacax

O0mas Tpy10eMKOCTh JMCIUILIHHBI 110 Y4eOHOMY IUIaHY 4 144
Konrakrnas pa6ora (KP): 15 54
Jlextuu (JIek) 0.5 18
ITpaktrueckue 3anstus (I13) 1 36
CamocrositesbHas padora (CP): 1.5 o4
[ToaroroBka K NPaKTUYECKUM 3aHATUSIM 1 36
CamocTosITeIbHOC H3YUYCHHUE PA3ICTIOB TUCIIUILUIMHBI 0.5 18
Buja koHTpoJIsi: 3a4eT / IK3aMeH 1 36-9x3amen
- [ToaroToBka K 3K3aMeHy 35.6

- KonrakTHas arrecTanys 0.4

B 3aueTHBIX B akanmem.
Buner yueGHoI paboThl eIMHULIaX yacax

O01asi TPy10€eMKOCTh IMCUUILIHHBI 110 Y4€0HOMY IUIAHY 4 108
Konrakrnas pa6ora (KP): 1.5 40.5
Jlextuu (JIek) 0.5 13.5
Ipaktuueckue 3austus (I13) 1 27
CamocrositesbHas padora (CP): 1.5 40.5
IToaroroBka K IPaKTUYECKUM 3aHATUAM 1 27
CaMocCTOsTeIbHOE N3YUCHUE PA3/IeTIOB TUCIUTUIMHBI 0.5 13.5
Buj koHTpoOJIsi: 3a4eT / IK3aMeH 1 27-IK3ameH
- [loarotoBka k 3x3aMeHy 26.7

- KonrakTtHas aTTecTanus 0.3

AHHOTanus padoveil NPOrpaMmbl IUCHUNIIHHBI
«HHdopManoHHbIe TEXHOJIOIHMH B 00pa30BaHUMN»

(b1.B.5)
1. Ieab AMCHUIITHHBI

HCJ'IBI-O AUCHUIUINHBL ABJISICTCA TOATOTOBKA CTYACHTOB B obmactu HH(bOpMaHHOHHOFO
COIIPOBOXKACHUA Haquoﬁ ACATCIIBHOCTH, IIPUBUTHUC HABBIKOB CaMOCTOATCIBHOI'O IIOMCKa

XUMHUYECKON MH(DOPMAITUK B Pa3INYHBIX UCTOUHUKAX.
2. B pe3yabraTe u3y4YeHUS THCHHUILIMHBI
MarucTparypbl 10J/IKeH:

o0yyaiuiica 1o

nporpamme

Obnadams cnenyrouumu oodmenpodeccnonanpbHbiMu (OITK) xommeTeHIUsIMH:
—TOTOBHOCThIO K KOMMYHHUKAIlUM B YCTHOW W MUCBMEHHOW (opMax Ha PYCCKOM H
WHOCTPAHHOM SI3bIKaX JUIsl pelieHus 3a1a4 npodeccuonansuoi aestenapuoct (OT1K-1);

—TOTOBHOCTBIO K  3alIUTe OOBEKTOB HHTEIUIEKTYaJlbHOM  COOCTBEHHOCTH W
KOMMeEpIHATH3aIMK IPaB Ha 00BEKTHI HHTEUIEKTyaabHOM coocTBeHHOCTH (OITK-5);
3HATh:

- OCHOBHBIC COCTaBJISOLINE MH(OPMALMOHHOTO o0ecrnieueHus npoiecca

COIIPOBOKACHUA Haquoﬁ ACATCIIbHOCTH, ITOHATHUA U TCPMUHDBI,
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- OCHOBHBIE OT€YECTBEHHBIC U 3apyO0eKHbIE HCTOYHUKH TPOPMILHOM HH(pOpMAaLNK;

- 00IIMe MPUHIIUIIBI TTOJTyYeHUsI, 00paOOTKH U aHAIN3a HAYYHOU WH(OpMAIINH;

yMeThb:

- BBIJICNATh KOHKPETHblE HMH(MOPMALMOHHBIE TEXHOJOIMH, HEOOXOAMMBIE IS
UH(POPMALIMOHHOTO 00eCIeUeHHs! pa3IMYHbIX HAyYHBIX MOTPEOHOCTEH;

- HaxoJIuThb NPOQUIbHYI0 MH(OPMAIMIO B PA3IUYHBIX OTEUECTBEHHBIX U 3apyOeKHBIX
UH(POPMALMOHHBIX MacCUBax;

- oOpabaTbiBaTh W aHAJIM3UPOBATh JaHHBIE C 1EJIbI0 BBISABICHHUS PEIEBAHTHON
uHpopManuy,

BJIAJ€eTh:

- 3HAHUSIMM O COBPEMEHHBIX aBTOMATHU3UPOBAHHBIX HH(POPMAIMOHHO-TIOMCKOBBIX
cucreMax (AUIIC), ux BO3MOKHOCTSX, CIIOCO0AX B3aMMOJICHCTBHSI C HUMH;

- NPAaKTUYECKUMHU HaBbIKAMH HWH(POPMALMOHHOTO TIOMCKA C TIOMOIIBIO TEXHOJIOTUH
TEJIEKOMMYHHUKALMOHHOIO A0CTymNa U THTepHeT-TeXHOIOTNI;

- OCHOBHBIMM IOAXOJAaMHU JJI aHaJIM3a IMOJIyYEHHOH NAaHHBIX W HCIOJb30BAaHUS UX B
cBoel NpodecCuOoHaNbHOM NesTETbHOCTH.

3. KparTkoe conep:kanue JIUCHUIIUHBI:

Moayas 1. BBegenune. OCHOBHbIC IOHATHSA M TepMHHBI. ['ocy1apcTBeHHas cucremMa
Hay4YHO-TeXHHYecko nHpopmauuu. Undopmanuonnbie u3dianus U basbl 1aHHBIX.

Paccesnue wu crapenue wuHpopmarmu. Cpnenuduka uHPOpMaLUUM MO XUMHUM U
xumudeckor texnonorun. Muadopmarnmonnsie cucremsl (MC) n nHGOpMamoHHbIe TEXHOIOTHH.
Crpykrypa u xiaccuduxauus HC. PedeparuBHble xypHansl:  PedepaTuBHbI KypHan
«Xumus», «Chemical Abstracts». Crpykrypa, ykas3areiu, ajlrOpUTMbl pPa3jIM4YHBIX BHUJIOB
noucka. ABTOMaTU3MpOBaHHbIe MHPOpMannoHHO-TIoMcKOBbIe cucteMbl (AUIIC). lnanorossie
MIOWCKOBBIE ~ CHCTEMBI: OCHOBHBIE (YHKIMM W  BO3MOXHOCTH, CHOCOOBI  JIOCTYyIIA.
NHpopMallMOHHbIE  TEXHOJIOTMM M  MH(GOPMALMOHHBIE  PECypCchbl.  ODTambl  pPa3BUTHUS
UHPOPMALIMOHHBIX  TEXHONOTWH. Bunmel uHbopMannoHHBIX  TexHoJormid. OCHOBHBIE
KOMIIOHEHTBl ~ TEJIEKOMMYHUKAlMOHHOro jocrtyna K pecypcam  AUIIC.  Anroputm
MH(OPMALIMOHHOTO TMOMCKa B pEeXUME TeneAocTyna. BplOOp JeKCHMYeCKHUX eIWHUIL,
UCIIOJIb30BaHUE JIOTHUECKUX U MO3UIMOHHBIX omnepaTtopoB. H(pOopMalMOHHO-MOUCKOBBIN S3bIK.
Jloruka u crparerust noucka. basel mannbix (BJl). banku mansbix. CtpykTypa, (QyHKUIMH,
Ha3zHaueHue. Tumbl 6a3 TaHHBIX U OAHKOB J1aHHBIX.

Mopnyas 2. Undopmanuonnbie pecypcenbl cetu Internet. OTeuecTBeHHbIE HCTOYHUKH
HH(OPMaALNH 110 XMMHHU H CMEKHBIM 00J1aCTSIM.

AUIIC Bceepoccuiickoro HHCTUTYTa HaydyHOUM U TexHuueckoil napopmaruu (BUHUTN).
OcHoBuble basel nanneix BUHUTU. Ilpeamernoe coxepkanue u HamnonHeHue. CTpykTypa
nokymentoB B bJI BUHUTU. MudopmarnmonHo-nouckoBbiil s3bik. IlonckoBast crpaterus.
AUIIC  STN-International.  Wudopmanuonno-nounckoBas  cucrema  STN-International.
Ocob6ennoctu AUTIC STN-International. Opranuzanusi ¥ BO3MOXHOCTH ToucKa. Pa3nuunbie
Byl morcka: (STN-easy, STN Express, STN on the Web u ap.). 3HaKOMCTBO C OCHOBHBIMH
BUJaMH HCTOYHUKOB HWH(OpMaluu: MOHOrpaduu, IUccepTaliy, aBTOpedepaThl, CTaThy,
NaTEHTHI, IETOHUPOBAHHBIE PYKOIIUCH, TE3UCH KOH(EPEeHIINH, ceTeBbIe MyOIUKAIINH, CTaHIaPThI
u T1.m. OcobGeHHocTH oO(OpMIIEHUS CCBUIOK Ha JaHHble WCTOYHUKH. Mcnonp3oBaHue
oTedecTBeHHBIX 0a3 manHeix PI'b, TTIHTb, BUHWUTU, PHB wu np. Hcnonp3oBanue
BO3MOXKHOCTeH Onbnmotexu eLibrary. UHaekcsl nutupoBanus. TemMaTHuecKuid MOUCK.

Mopnyas 3. Uadopmannonnbie pecypebl cetu Internet. 3apy0e:kHble HCTOYHHKH
HH(popMANMH 10 XUMHHU M CMEKHBIM 00/1aCTHAM.

00630p cymecTBYOIMX HH(HOPMAIIMOHHBIX HCTOYHUKOB B 00JIACTH XUMHMH, XUMHUYECKON
TEXHOJIOTUM U CMEXHBIX Hayk. MHpopManmoHHbIe MOpTagbl U CAaWThl 3JIEKTPOHHBIX HM3AAHUM:
CalT AMEKTPOHHBIX >KYpHAJIOB AMEPHKAHCKOIO0 XMMUYEeCKOoro oomecTBa, nmopran Informaworld
m3natenbctBa  TAYLOR&FRANCIS, wundopmanmonnsii  mnopran SCIENCE  DIRECT
m3narensctBa ELSEVIER, mnopranst uzgarensctB SPRINGER, WILLEY&SONS wu mp.
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HNudopmannonnsie BozMokHocTH Science Direct. TlouckoBbiit nHTEpdENC, MOMCKOBBIN S3BIK,
HayKOMETpHuYeckue  (QYHKIMM, JOTNOJHUTEIbHbIE  (DYHKUMHU. DIEKTPOHHBIE  U3JaHUS
AMEpHKaHCKOTO XUMHYecKoro ooOmectBa. OOmias xapakrtepuctuka. HMHbopManuoHHble U
norckoBbie BO3MOXHOCTHU. [lonsitue DOI. [1onckoBbI# sI3bIK. ArperaTopbl HAQy4YHO-TEXHUYECKOM
unpopmanuu Reaxys, Web of Science, Scopus, Google Academy. MHnekchl MUTHPOBaHUS.
TemaTnyeckuii MoucCK.

Mopnyasb 4. UcTOYHMKH IaTeHTHOI HHPOPMALMH.

[TonsiTie 0OBEKTOB MHTEIUIEKTYalbHOU cOOCTBEeHHOCTH. [laTeHTHast JOKyMeHTalus Kak
uHpOpMaMOHHBIM MaccuB. OCHOBHBIE MOHATUS M ONpEICNCHHS B 00JacTH NMATEHTOBEICHHUS.
OO0bexThl  u300pereHuid. [laTreHTHOE  3aKOHOAATENBCTBO. MeEXIAyHAapoaHas IaTEHTHAas
knaccudukanus (MIIK). I[TarentHbiii mouck. OcoOeHHOCTH U BUABI TTOMCKa. OTEYECTBEHHBIE U
3apyOeXHbIe  aBTOMATH3UPOBAaHHBIE  HWH(POPMALIMOHHO-TIOMCKOBBIE  CHUCTEMBI  MAaTEHTHOMN
uHpopManuu. XapaKTEepUCTHKA, OpraHU3alMs, BO3MOXXHOCTHM moucka. bJl dexmepambHOrO
uHcTUTYyTa TpoMblnuieHHOW cobctBeHHOCTH (DUIIC). CoctaB M BO3MOXKHOCTH JOCTYIIA.
Crpykrypa nareHtHoro nqokymeHta B bJI. B/l Amepukanckoro mareHTHoro Bemomcra United
States Patent and Trademark Office (USPTO). Cocras BJ] USPTO. B0o3MOXHOCTH JOCTYyIIA.
Crpykrypa mnarentHoro aokymenta B bJI. B/l ESPACENET. Kosmreknus mareHtHsix bBJ]
ESPACENET. Bosmoxknoctu pocrtyna. CTtpykTypa mareHTHOro aokymeHta B BJI. Bunel u
BO3MO>KHOCTH TOUCKA.

Moayab 5. UHTepHeT Kak TeXHOJI0rus 1 MHGOPMaIMOHHBIN pecypc.

Hcnonp30Banne TEXHOJIOTMH BEOMHAPOB B y4eOHOM mporiecce. Vcrmonp30BaHHE CUCTEM
koHTpostst Bepcuit GiHub. Buabl nornckoBbix MamuH. CTpyKTypa U NPUHIUI pabOThl TOUCKOBBIX
mammH. [TorckoBast cucrema Google. ITpuemsl nouncka uadopmaruu. CepBuckl noprana Google.
OnektponHas mourta Gmail u cepBuc GoogleTalk. Ilouck HayuHoil wuHpOpMaAIK B
GoogleScholar. ABromarnyeckuii NepeBOTYHK BeO-CTPAHUI. DHIMUKIONEAUYESCKHE TOPTAIbI
Wntepuer. Texnonorus Wiki. cTopust BOSHUKHOBEHHS U CTPYKTYpa CBOOOIHOM SHIIUKIIONEINN
Wikipedia. CoBmectHass paboTra HaJI JOKYMEHTaMH W OPTraHHU3AIlMM COBMECTHOTO OHJIAWH
MPOCTPAHCTBA AJIsl HAYYHOU paboThl. DPPeKT camoopranuzaly B rio0agbHON KOMIIBIOTEPHOM
ceTH. XapakTepucTuka connanbHbix cetell. [lonsitue o 6norocgepe.

4. O0beM y4eOHOH JUCHUIJIMHBI

Bunsl yueOHol paboThl B 3auerHbIX B akanem.
eIMHUIIAX qacax
O0mas TPyA0eMKOCTh JMCHUILJIMHBI 10 Y4eOHOMY IIAHY 4,0 144
KonrakTHas padora (KP): 15 54
Jlexruu (JIek) 0,5 18
JlaGopatopHsie 3ansaTus (JI3) 1,0 36
CamocrositeabHas padora (CP): 2,5 90
Pedepart / camocTosTenbHas npakTuyeckas padora 0,5 18
CaMoCTOsITeTbHOE H3YUCHHE Pa3/IeNIOB JUCITUTUIMHBI 2,0 71,8
KoHTtakTHas camocTosiTenbHas pabora 0,2
Buja koHTpOJIS: 3a4eT/3K3aMeH 3ager
Bunsl yueOHoM paboThI B 3auerHbIx B actp.
eIMHUIIAX qacax
O0mas TpyA0eMKOCTh JMCIHIIIMHBI 10 Y4eOHOMY IIAHY 4,0 108
KonraktHas pa6ora (KP): 15 27
Jlexnuu (JIek) 0,5 13,5
JlaGopatopusie 3ausaTus (JI3) 1,0 27
CamocrositeabHas padora (CP): 2,5 67,5
Pedepar / camocrosiTenbHast mpakTHyeckasi pabora 0,5 13,5
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CaMoCTOsITeTbHOE U3YUCHHE PA3/IeIOB AUCITUTLTHHBI 2,0 53,85

KoHTakTHas camocTosiTenbHas paboTa 0,15

Bua koHTpOJIA: 3aUeT/3K3aMeH 3auer

4.4.2. IucuMNJIMHbI BADHATHBHOM YacTH (00s13aTe/IbHbIE TUCIIUTLIMHBI)
AHHOTanus padoyeil NPOorpaMmal JUCHUIIMHBI « AHKeHepHOE TBOPYECTBO U
WHHOBALMOHHBIH MeHEI:;KMEHT B XUMHMHU M XuMH4eckoi Texnoaorun» (b1.B.0O/1.1)

1. Heap aucuuniaunbl «HKeHepHOEe TBOPYECTBO M HHHOBALMOHHbIN MEHeI:KMEHT
B XMMHUM M XHMHUYECKOi TEXHOJOTMUW» COCTOUT B aKTHBHU3ALUU TEXHHUYECKOT'O TBOPUECTBA Y
OyIoylmux Hay4YHbIX PaOOTHHKOB B OOJACTH CO3/aHMSI HOBOW TEXHHKH, BHICOKOKaYECTBEHHOM
KOHKYPEHTOCIIOCOOHOI HayKOEMKOM MPOIYKIINHU, HOBBIX U BBICOKHX TEXHOJIOTH.

3anmaveil Kypca sBusercs (OpMHpOBaHHE Yy MarbucCTpaHTa CHUCTEMHOI'O TBOPYECKOTO
WH)KEHEPHOTO MBILUICHHUS, pacupeHus CIIOCOOHOCTEH TeHEPUPOBATH HOBBIE
BbICOKOA()(DEeKTUBHBIE HECTaHIAPTHBIE TEXHUYECKUE WAEH M MX YCIEUIHO BOILIOLIATh B BUJE
U300peTeHNil M TAaTEeHTOB IPH CO3JAaHWM HOBBIX TEXHOJIOTUH, MaTepHajoB, IMPOIECCOB M
anmaparoB. UToObl co3/aTh KOHKYPEHTOCIIOCOOHOE U3JeNne, MarucTpaHT JOJKEH ObITh
I[EJICHANPABJICHHO TIOATOTOBIEH K TBOPYECKOW JESTEIBHOCTH, K TEHEPUPOBAHHIO HOBBIX
HECTaH/IaPTHBIX UJICH.

2. B pe3yabraTe wu3y4YeHUs IUCHMILUIMHBI OOYy4YalOIIMiici 1O mporpamMme
MATrHCTPATYPhI J0JIKEH:

ob6nadams CrenyoUMHA 00IEKYIbTYPHBIMU KOMIIETEHIIUSIMHU

— CIIOCOOHOCTBIO K A0CTPAKTHOMY MBIIUICHHIO, aHaIu3y, cuHTe3y (OK-1);

— TOTOBHOCTBIO K CaMOPa3BUTHIO, CaMOpealln3allii, UCIIOJIb30BAHUIO TBOPUYECKOTO
noreniuana (OK-3);

o01enpogeccHoOHAIbLHBIMH KOMIETEHIHAMU

— TOTOBHOCTBIO K HCIIOJIb30BAHUIO METOJOB MAaTeMaTH4YE€CKOr0 MOEIMPOBAHUS
MaTepuaIoB U TEXHOJOTHYECKHUX MPOIECCOB, K TEOPETUUECKOMY aHAINU3Y U AKCIIEPUMEHTaIbHON
npoBepke Teoperrueckux runore3 (OI1K-4);

- TOTOBHOCTBIO K 3alllUTe OOBEKTOB MHTEIJIEKTYaJIbHOW COOCTBEHHOCTH U
KOMMeEPIHATU3aIMK [TPaB Ha 00BEKTHI HHTE/UIEKTYaabHON coocTBeHHOCTH (OITK-5).

NpogecCHOHAIBLHBIMH KOMIETEHIMAMHU, COOTBETCTBYIOLIMMHU

HAYYHO-UCCNIEe008AMENbCKOU 0eAMETbHOCU:

- CHOCOOHOCTBIO (hOPMYIUPOBATh HAayYHO-MCCIEAOBATENbCKUE 3a7auydl B 001acTH
peanu3anum dHepro- u pecypcocoepexenus u pemars ux (I1K-1);

- TOTOBHOCTBIO DPa3padaThiBaTh MAaTEMATUYECKHE MOJETH W OCYIIECTBIATH HX
9KCIepuMeHTaNbHYIO poBepky (ITK-6);

npoU3600CMEEHHO-MEXHON02UYECKAS OeAMETbHOCHD

- TOTOBHOCTBIO K Pa3pabOTKE MEpONPHUATHH MO SHEPro- U PecypcocOepexeHHIO,
BbIOOpY 000pyI0BaHus U TexHONMOTn4Yeckoit ocHactke (ITK-7);

- CHOCOOHOCTBIO K aHAM3y TEXHOJOTMUECKUX IPOILIECCOB C IENIbIO MOBBIIICHUS
nokaszarejeil SHepro- M pecypcocOepexeHus, K OIEHKe SKOHOMHYecKoill 3¢ddekTuBHOCTH
TEXHOJIOTHYECKUX MPOIECCOB, UX IKoIorndeckoit oezomacuoctu (I1K-9);

- CHOCOOHOCTBIO OILIEHUBAaTh HMHHOBALIMOHHBIM M TEXHOJOTMYECKUH PHUCKU MpH
BHe/IpeHnH HOBBIX TexHojoruii (ITK-10);

3Hamo:

- TEOPHIO MIPUHSATHUS PELICHUI U UCUMCIICHUE pEeIIeHUs] U300peTaTelbCKHX 3a/1aY;

- OCHOBHBIE TIOJIO)KEHHUSI TEXHUUECKOTO TBOPYECTBA;

- BPUCTUYECKHE METO/Ibl TBOPUECTBA M N300pPETATENBCKON eI TENbHOCTH;

- TEOPHIO PEIIeHHUS H300pETaTeNbCKHUX 3a/1a4,

- KOMIIBIOTEPHBIE METO/IbI TOMCKOBOTO KOHCTPYHUPOBAHUS;

- MOp(OJIOTHYECKUI METO]T aHAJIN3a U CHHTE3a TEXHUIECKUX OOBEKTOB U CHCTEM;
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ymembn:

- TEHepUpoBaThb HOBBIE BBICOKOI((EKTUBHBIE HECTaHJAPTHbIE TEXHUYECKHE HUJEU
pelIeHUs U YCIEUIHO MX BOIUIOMIATH B BHJE M300pPETEHUH M MATEHTOB NPU CO3JaHMM HOBBIX
TEXHOJIOTHi1, MaTeprasoB, MPOLECCOB U allaparos;

enaoemo:

- METOJaMHU KayeCTBEHHOI'O0 U KOJIMYECTBEHHOIO aHAIM3a XUMHUKO-TEXHOJIOTMYECKUX
IIPOLIECCOB, METO/JAMU BBISBIEHUS MPOOJIEM U NMPOTUBOPEUU B CUTyalMsIX CO3JaHUSI HOBBIX
MPOLIECCOB M aNNaparoB XUMHUYECKOM TEXHOJOTHH, METOJaMU ONTHUMAJbHOTO CHUHTE3a
CTPYKTYpPBI HCCIEyeMOTO OOBEKTa, METOAaMU H300pEeTaTeNnbCcKO W MHHOBAIIMOHHOM
JIeATEIbHOCTH.

3. KpaTkoe coaep:kaHue JUCHHUIINHBI:

Moayab 1. OcHOBHbIE IOHATHSA U300peTaATEIbLCTBA

3aKoHBI pa3BUTHUS TEXHUUECKUX cucTeM. M3o0peraTensckue 3agauun. M3o0perenue u ero
OpU3HaKd. YPOBHM  HM300peTaTenbCKUx  pemieHud. MexayHaponHas — KiaccuUKaus
M300peTeHU.

Moay.b 2. [IoucK TeXHHYECKUX pelieHn i

OO0mrast xapakTepUCTHKAa MPUEMOB TOWCKAa TEXHUYECKUX perieHud. Meroa mpold u
OIIMOOK. DBPUCTUYECKUE MPUEMBI PEIICHUs HU300peTaTeNbcKuX 3a1ad. MeTo/ibl aKTUBU3AlUU
TBOPYECKOTO MBIIIJIEHHUS: MO3FOBOM IITYPM; METO/I KOHTPOJIHBIX BOIIPOCOB; CUHEKTHKA; METO]{
(bokanbHBIX OOBEKTOB; METOJ] ACCOLMALIMNA M TUPJISAH] CIy4ailHOCTel; MeTo1 MOP(OIOTHYECKUX
MaTpHULL.

Moayab 3. OcHOBHBIE NOHSITUS HH2KEHEPHOT0 TBOPYECTBA

CuHTe3 PU3NYCCKUX MPUHIUIIOB ACHCTBHS. TEXHUYESCKHA M TEXHOJIOTHICCKUN OOBEKT.
Hepapxusi onucaHuil TEXHUYECKHMX U TEXHOJOTHMYECKHX OOBeKTOB TexHuyeckas (yHKIUS.
@yHKIMOHANbHAS CTPYKTypa. Dusndeckuil npuHuun aedctBuss. @oHa (HU3MKO-TEXHUYECKUX
s dextoB. Crucok TpeOoOBaHUI K TEeXHUYECKOMY OO0BEeKkTy. CHUHTE3 (U3UYECKOro MPHUHIIMIIA
JNEHCTBUS 1O 3adaHHON Qu3uveckor omeparuu. [Ipumep cuHTE3a (HU3MYECKOTO MPUHITUTIA
NEeNCTBUSL.

Mopnyasb 4. Meton Koaiepa. BenosibHbie cuctemsl. [IpaBuna npeoOpa3oBaHus BETIOIS.
[Tpumep penieHus 3a1auu C IPUMEHEHUEM BETIONEH.

Mogayan 5. Teopusi pemienusi uzooperareabckux 3aaad (TPU3). Anroputm pereHus
u3o0perarensckux 3anad (APU3). [Tpumep penieHust n300peTaTenbcKoi 3a1a4u ¢ IPUMEHEHUEM
APU3.

Moayab 6. MopgoJiornyeckuii MeToJ AaHAJIN3a U CHHTE3a TEXHHYECKNUX 00beKTOB H
cucreMm. [lonstue mopdonoruun. Mopdomornueckuit ananu3 u cuHTe3. MOphoNIOrudecKuit
ammk. JlBa moaxoma K pa3paboTke  MOp(ONOrMYecKMX — TaOJMuIl:  KOHCTPYKTHBHO-
(YHKIIMOHAJIBHBIA aHaIM3 TEXHUYECKOM CHCTEMBbI; BbIIEICHHE (PYHKIIMOHAIbHO-3HAYUMBIX
oTHomeHUH. J[Ba moaxoga K MoOpQOJOrMUECKOMY CHHTE3y: Ha OCHOBE YETKHUX KPHUTEPHUEB
KayecTBa;, Ha OCHOBE HEYETKUX KpuTepueB kadecTBa. [lokazarenn kadyecTBa MNPOEKTHBIX
peueHni. YueT cyOBbeKTUBHBIX (DaKTOPOB 3KCIIEpTOB. MeTo bl MOP(OIOrHYECKOro CHHTE3a PU
HIMYUM TpoToTUNA. Meroabl MOpQOJIOTHYECKOr0 CHHTE3a B OTCYTCTBHUE IIPOTOTHIIA.
Mopdomnoruueckuii MeTol JpeBOBUIHOTO cuHTe3a. Mopdonornyeckuit MeToa Ja0upUHTHOTO
cuHte3a. Mopdonoruueckuii MeTon OJI04YHO-TaOUPUHTHOrO cHHTE3a. Mopdonornueckuit
aHanu3 u cunte3 Ha U-NJIM-rpadax.

Moayas 7. IlocTpoeHue MeTOAa CHHTE3a IBPUCTHYECKUX NIPHEMOB

WuTepnperanys U KOHKpeTH3alusi 0000IIEHHBIX IBpUCTHUECKUX MpueMoB. IIporenypa
MHBEPCHUH 3BPUCTUYECKUX MpHeMoB. Bepudukaius Meroga CUHTE3a IBPUCTHUECKUX MTPHEMOB U
¢dbopmupoBaHue 00BEKTHO-OPUEHTHPOBAHHBIX ¢don0B IBPUCTUUYECKUX IIPUEMOB.
Knaccudukanmust 0OBEKTOB W  TPOIECCOB XUMHUUYECKOW TexHojoruu. Kraccuduxarus
[apaMeTpoB M MAaTEMaTHYECKHMX MOJENEH XMMHUYECKOTO IPOLECCa, XUMHUYECKONW pEaKIuu M
MeXaHM3Ma XUMu4eckoi peakiuu. Bepudukanus Merona cuHTe3a 3BpPUCTUYECKUX MPUEMOB Ha
TEXHOJIOTHYECKHX perleHmsx. Krmaccudukanus mapamMeTpoB U MaTEeMAaTHYECKUX MOJIENei
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¢u3uKo-TeXHNYeCKUX H(PPEKTOB Ui KOHTAKTHOTO ammapara, KOHTAKTHOM CTyNeHH |
KOHTaKTHOTO yCTpoiicTBa ammapara. Bepuduxaius 3BpUCTHUECKHX MPUEMOB HA TEXHUYECKUX
pemernsx. MHPOPMALMOHHO-TIONCKOBAsE CHUCTEMa [0 HBPUCTHYECKUM IpueMaMm. Meron
pelleHuss 3a/ad KOHILIETITYaJIbHOTO MPOEKTUPOBAHHS Ha OCHOBE HCIOJB30BAHUSA CHUCTEMBI
«KOH(JIMKT — YaCTHBIA HIBPUCTHUYCCKUI NpHeM». ApPXUTEKTypa HH(OPMAIOHHO-TTOMCKOBOU
CUCTEMBI.

Mopnyas 8. U3o6peraromas nporpamma «HoBatop»

ITocTtanoBka 3amaun. biok-cxema wuzobOperaromeid mporpammbl  «HoBaTop». AHamu3
cutyaruu. PazpaGotka konuenuuu. CpaBHeHue koHienuui. I[louck B 0a3e JaHHBIX.
PenaktupoBaHue ucciie10BaTeIbCKOT0 OTYETA.

4. O0beM y4eOHOH JUCHUILJIMHBI

B 3ageTHBIX B akangem.
Bupl yue6HOM paboTh eIUHNIaX gacax

O0mas Tpy10eMKOCTh JMCIUILIHHBI 110 Y4eOHOMY IUIaHY 4 144
Konraktnasi pabora (KP) 15 54
Jlextuu (JIek) 0,5 18
[Tpaktuueckue 3ansatus (I113) 1 36
CamocrositesbHas padora (CP): 15 54
[ToaroroBka K MPaKTUYECKUM 3aHATUSAM 0,5 18
CaMocCTOsTeIbHOE U3YUCHUE PA3/IETIOB TUCIUTLIMHBI 1 36
Bua xoHTposs: 3aueT / IK3aMeH 1 36-3x3aMeH
- [ToaroToBka K 3K3aMeny 35.6

- KonrakTHas arrecTanys 0.4

B 3ageTHBIX B akanmem.
Bunsr yaeGHoi paboTh eIUHHIIAX yacax

O01mas Tpy10eMKOCTh IMCUMILUIMHBI 10 Y4eOHOMY IJIAHY 4 108
KonraktHas patora (KP) 15 40.5
Jlexruu (JIek) 0,5 13.5
[Tpaktuueckue 3anstus (I13) 1 27
CamocrositesbHas padora (CP): 15 40.5
[ToaroroBka K MPaKTUYECKUM 3aHSITUSIM 0,5 13.5
CamocTosiTeIbHOE H3YUYEHHE Pa3/IeTIOB JUCIIUILIMHBI 1 27
Buj koHTpoOJIsi: 3a4eT / IK3aMeH 1 27-3K3aMeH
- [loaroroBka k 3x3aMeHy 26.7

- KonrakTtHas aTTecTanus 0.3

AHHOTanus padoyeil nporpaMmsl AucuuIMHbl « KoMnboTepHo-
HHTErPUPOBAaHHBIE pecypcocleperaomue CHCTEMbI YIIPABJICHUA XUMHUYeCKUMU

npeanpusaTuavu» (b1.B.O/1.2)

1. Henp pucuumiuabl «KoMNbHOTEPHO-UHTErpHPOBAHHBIE pecypcocdeperaiiue
CHCTeMbl YNpaBJeHUs XHMHYECKHUMH NPeANPUATHAMH» — HAYYHTh MaruCTPAHTOB
TEOPETUYECKUM 3HAHHSIM U MPAKTHUYECKUM YMEHHUSM U HABBIKAM HCIIOJIb30BAHUS COBPEMEHHBIX
MaTeMaTHYECKUX METOJIOB, MOJICIICH, allTOPUTMOB, HH(POPMAIIMOHHBIX U MMPOTPAMMHBIX CPECTB
JUISL pElIeHUs MIMPOKOTO Kpyra 3agad dSHEprocOepekeHuss MpHU CO3MAHHHM KOMITBIOTEPHO-
WHTETPUPOBAHHBIX CHCTEM YIIPABICHUS.

2. B pe3yabrare uU3y4YeHUs] JAUCHUILIMHBI
MAaTHCTPATYPBHI J0JIKEH:

001ad0amp crenyouMi 001enpodeccHOHAIbLHBIMM KOMIIETEHIIUSIMH

o0yyamomuiicds 1m0 mnporpamme
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- CIOCOOHOCTBIO K TIpO(ECCHOHATBHOM  HIKCIUIyaTallid  COBPEMEHHOTO
000pyI0BaHUS U TIPUOOPOB B COOTBETCTBUU C HampapiieHHEM H npoduieM noarotoku (OITK-
3);

- TFOTOBHOCTBIO K MCIIOJIb30BAHUIO METOJOB MAaTeMaTHYECKOI'0 MOJIEIUPOBAHUS
MaTepHaJIOB U TEXHOJOTHUYECKUX MTPOLECCOB, K TEOPETUUECKOMY aHAINU3Y U SKCIIEPUMEHTAIbHON
npoBepke Teoperrueckux rumnore3 (OI1K-4);

cJ1eyIIHUMH NPOodecCHOHAIBLHBIMH KOMIIETCHIMAMU;

— TOTOBHOCTBIO DPa3pabaThlBaTh MAaTEMAaTUYECKHE MOJAETH U OCYIIECTBIATH HX
JKCIIepuMeHTaNIbHYIO poBepky (I[TK-6);

- TFOTOBHOCTBIO K Pa3pabOTKe MEpONPHUATHH IO 3HEPro- U pecypcocOepex eHuto,
BbIOOpY 000pya0BaHus U TexHoNorndeckoit ocHactke (ITK-7);

— CHOCOOHOCTBIO K aHAIM3y TEXHOJOTHUYECKUX IPOILIECCOB C IENbI0 TOBBIIICHHS
nokKaszarejeil JHepro- M pecypcocOepekeHus, K OIEHKe 3KOHOMHYecKoil 3¢ddexkTuBHOCTH
TEXHOJIOTMYECKHX MTPOLIECCOB, HX dKoIornyeckoit 0eszonacHoctu (I1K-9);

3Hamb:

- OyHKIMOHANbHBIE BO3MOXHOCTH ABTOMAaTHU3UPOBAHHBIX CHCTEM YIIPaBJICHUS
HPENpPUATHSIMU, IPOU3BOJCTBEHHBIMU M TEXHOJIOTHYECKUMU MPOLIECCAMU;

- OyHKIIMOHATBHBIE BO3MOXHOCTH CHCTEM YIPABJICHUS KadeCTBOM T'OTOBOM
POIYKIIHH;

- MeToap! CTPYKTYpHOTO aHalIN3a M MIPOSKTHPOBAHHUS CIIOKHBIX CHCTEM;

- QOopMyIMpPOBKH  3aa4  ONTHMAJIbHOTO  (YHKIMOHHPOBAHHUS  JHEPro- U
pecypcocOeperarommux MHOTOTOHHAKHBIX M MaJTOTOHHA)KHBIX HETPEPHIBHBIX U MEPHUOTUICCKUX
XUMHUYECKHX IPOU3BO/ICTB;

- QOpMyIIMPOBKH ¥ METOABl pPEUICHHS 33/7a4 TEXHUKO-SKOHOMHYECKOTO U
ONTUMAIIFHOTO KAJICHIAPHOTO TUIAHUPOBAHHUS XUMHUECKUX TIPOU3BOJICTB IO KPUTEPHUSIM DHEPTO-
U pecypcocOepekeHu s,

- Moieny 1 9MCIIEHHBIE METO/IBI PEIICHUS 337a4 COCTABIICHHSI paCIIMCAaHUI paboThI
MHOTOITPOAYKTOBBIX IEPUOTNICCKAX XUMUYECKIX TIPOU3BO/ICTB;

- MeTtoabl JIOTMCTHYECKOTO YMpPaBIEHHs XMMHUYECKMMHU IPOU3BOACTBAMHU IO
KPUTEPHSIM SHEPIo- U PecypcocOepekeHus;

ymembn:

- OcymiecTBIATh CTPYKTYPHBIH aHAJIN3 CI0XKHBIX XUMHUECKUX MTPOU3BOJICTB;

- dopmann30BaTh MaTeMaTHUECKUE MOCTAHOBKH 3a/1a4 TEXHUKO-KOHOMHUYECKOIO
U KaJCHIAQPHOTO TUIAHMPOBAHWSA, a TaKXe 3a7ad OIEPATHBHOTO YIPABICHHUS XUMHUYECKUMHU
IPOM3BOJICTBAMH I10 KPUTEPHUSIM SHEPTO- U pecypcocOepekeHus,

- dopmann30BaTh 3a/a4Ml COCTABJICHUS pacHUCaHUM pabOThl MHOTOIMPOIAYKTOBBIX
NEPUOIMIECKAX XMUMHYECKHX TPOU3BOACTB C IOCIEAOBATEIbHBIMU W TapaJlIebHBIMU
anmapaTamMu, a TaKKe JJIs MPOU3BOJICTB € PA3IUUYHBIMU MapIIpyTaMH BBITYCKa MPOTYKIUH;

- Pemate  3amaum  cocraBiieHMst ~— pacnucaHuil  paboThl  MEPUOANYECKUX
MHOT'0ACCOPTUMEHTHBIX XUMUYECKUX ITPOU3BOICTB C HCIOIH30BAaHUEM YHCICHHBIX METOJIOB,;

enadems:

- MertonamMu pemnieHust 3adad  TUIAHUPOBAHUS W ONEPATHBHOTO  YIPABICHHUS
XUMHYECKIMH TTPOM3BOJICTBAMH IO KPUTEPHUSIM dHEPTO- H PECypcocOepekeHus,

- Metonamu COCTaBJIEHUS] ~ pacnucaHuii  paboThI MHOTOITPOAYKTOBBIX
NEPUOINIECKUX XUMUYECKHX TPOU3BO/ICTB;

- YucneHHBIMH ~ METOJaMHU  pelleHWs  3aJa4  TEOPHH  PACIUCAaHWW s
MHOTOIMPOAYKTOBBIX IEPUOTUICCKAX XUMUYECKUX TIPOU3BOJICTB.

3. Kparkoe conep:kanue JTUCHUNIHHBI:

Bseoenue. KpaTkuil ncTOpuYecKHil OYepK pa3BUTHSI OTEUECTBEHHBIX U 3apyOeKHBIX
KOMITbIOTEPHO-MHTETPUPOBAHHBIX XUMUUECKUX MTPOU3BOJICTB.
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Mooyne 1. Cmpykmypa u QYHKYUOHAIbHbIE BO3MONCHOCIIU — UHMESPUPOBAHHBIX
ABMOMAMUBUPOBAHHBIX CUCMeEM YNpasieHus xumudeckumu npeonpusmusmu (MACY XII).
Uepapxuueckass CTpyKTypa XUMHUYECKUX mpeanpuaruil. HenpepbiBHbIE, JAUCKPETHBIE
(mepuonuyeckoro JAEWCTBHUS) M JAUCKPETHO-HENPEPHIBHBIE XHUMUYECKHME IPOU3BOJICTBA.
MHOT0acCOPTUMEHTHBIE THOKHE XUMUYECKUE MPOU3BOJICTBA.

Mooynv 2. Cucmemvl ynpasieHus Kaiecmeom HNpoOYKYUlU, OKpydcarouelt cpeovl u
bezonacnocmuio Xumuieckux npouseoocmes. VIHTErpupoBaHHbIE aBTOMaTU3UPOBAHHBIE CUCTEMBbI
ynpasineaus (MACY) kadectBoM rotoBod mnpoaykuuu. [lokazaTenn u METOIbl HM3MEpPEHUS
MoKasareneil kadecTBa. MeTonbl W WHGOPMAIMOHHBIE CHCTEMBI YIIPABICHUS Ka4eCTBOM
nponykuun. CTpykTypa W (GyHKIHOHaIbHBIE BO3MOKHOCTH MACY kauecTBOM NPOIYKIIUH.
CucTtemMbl MOHUTOPUHTA U YIIPABICHUS KAYECTBOM OKpY:Karoleh cpeibl. ABTOMaTU3HUPOBAHHbBIC
CUCTEMbl KOHTPOJSl M YIpPaBICHUS KauyecTBOM aTMoc(hepHOro BO3AyXa: CTPYKTypa H
(GyHKIIMOHATBHBIE  BO3MOXXHOCTU.  VIHTETpUPOBAHHBIE  aBTOMATU3UPOBAHHBIC  CHCTEMBI
yhpaBieHUs: 0€30IaCHOCThI0O XHMHUYECKUX MPOU3BOJCTB: CTPYKTYypa, (YHKIMOHAJIbHBIC
BO3MOXKHOCTH M pellaeMble 3afaud. VHTerpupoBaHHBIE CHUCTEMbl YIIPABICHUS HA OCHOBE
TpeboBaHuil MexxayHapoaubix ctannaptos 1SO-9000, 1ISO-14000 u OHSAS-18000.

Mooynv 3. Memoodonocuueckue 0CHOBbl, MemoObl U UHCMPYMEHMAIbHblE CPeOCmed
AHANU3a U NPOEKMUPOBAHUS CIOJNCHBIX cucmem u OusHec-npoyeccog opeanuzayuti. Meton
CTPYKTYPHOTO aHAJIM3a U MPOCKTUPOBAHMS CIOKHBIX CUCTEM. METO/Ibl aHalIW3a, MH)KMHUPUHTA
U pEeMHXUHHUPUHTA OM3HEC-TpolieccoB. buzHec-nponeccsl: MOHATUS U onpenenenus. OCHOBHbIE
JTanbl peHMHXUHUpUHra OusHec-mnporeccoB. Meromonorust ARIS (Architecture of Integrated
Information Systems) — ApxuTekTypa HHTETPUPOBAHHBIX HH(POPMAIIMOHHBIX CHCTEM H €€
UCTIOJIB30BaHUE JUISi CTPYKTYPHOTO ONMCAHMS M aHaiu3a OM3HEC-TPOIIECCOB NpU pa3padoTKe
MH(OPMALIMOHHONW CHUCTEMBl OpraHu3zanuu. MHCTpyMeHTanbHBIE CpEeAcTBa MJsl IMPOBEICHUS
PEUHXMHUPUHTAa OU3HEC-TIPOIIECCOB.

Mooyns 4. Memoodonozuueckue ochogvl u 0bwas opmyruposka 3a0ay ONMUMAIbHO2O0
@DYHKYUOHUPOBAHUS ~ XUMUYECKUX — Npou3600cme. MHOTOTOHHAXHBIE U MaJOTOHHAXHbBIE
MHOT0aCCOPTUMEHTHBIE IPOU3BOJCTBA KaK OOBEKTHl yIpaBiICHUs M KUOEPHETHUECKOM
opranuzanui. OCHOBHBIE HalpaBleHUS KOHIENIMM KuOepHeThyeckoil opraHuzanuu. OOmas
dbopMynupoBKa  3amad  ONTUMAIbHOTO  (YHKIIMOHMPOBAHUS  MHOTOTOHHAXHBIX U
MaJOTOHHQKHBIX HEMPEPBIBHBIX W TMEPUOAMYECKUX XUMHUYECKUX TMPOU3BOJACTB. Mepapxus
00BEKTOB, IeJdel W  3adad  ONTUMaIbHOrO  ¢yHKIHOHUpoBaHUA.  (OcobeHHOCTH
(GYHKIIMOHUPOBAHUS XMMHUYECKUX IMPOM3BOJCTB B YCJIOBHUSX HeompeaeneHHOCTH. [loaxoapl K
OpraHu3any paboThl MPEANPUATHI B YCIOBUIX U3MEHSIONIMXCS 1eTeill X QYHKIIMOHUPOBAHHUS
C YYETOM KOHBIOKTYPHI PBIHKA: W3MEHEHUs B TMOCTABKaX CHIPhS, aCCOPTUMEHTAa M CIIpoca Ha
TOTOBYIO MPOAYKIIHUIO.

Mooyns 5. Mooenu u memoowl pewieHus 3a0a4 MexXHUKO-IKOHOMUYECKO20 NIAHUPOBAHUS,
KAeHOapHO20 NIAHUPOBAHUSL U ONEPAMUBHO20 YNPAGIEeHUs XUMUYEeCKUMU NPOU3800CMBAMU.
Knaccudukanust 3amau mmanupoBanusi. OCHOBHBIE TEPMHUHOJOTHYECKHE MOHATHS. OCHOBHBIC
YPOBHHU U 33Ja4y TUIAHUPOBAHUS PabOThl XUMHUECKUX MPOU3BOACTB. [ImaHnpoBaHue B yCIOBUAX
HeonpeaeneHHocTu. [Ipupona HeonpeaeneHHoctu. opMynHpoOBKa U pellIeHUE 3a7ad TEXHHUKO-
SKOHOMHUYECKOro  muaHupoBanHuss  (TOII)  XUMHUECKMX  MOPOU3BOJCTB.  DKOHOMHKO-
MaTeMaTU4YeCcKue Mojenu. PacyeT onTUManbHOM MPOU3BOACTBEHHOW NpOrpaMMbl — 3aaada
nuHenHoro nporpammupoBanus (3JIII). dopmynupoBka W pelIeHHE 3aJady ONTHUMAaJIbHOTO
KaJICHIAPHOTO TUTAHUPOBAHUS XWMHUYECKHX TMPOU3BOJACTB. DOpMyNHpOBKAa M pEIICHUE 3aaad
ONEPATUBHOTO KaJEHJAPHOTO TUIAHUPOBAHUS W YIPABICHUS XUMUYECKHMU MPOU3BOACTBAMHU.
Mopenu 1 MeToIbl TPOTHO3UPOBAHUSA. MoIeNH yIpaBIeHUs MPOSKTAMH.

Mooyne 6. Mooenu cocmagnenus pacnucanuti  pabomsl  MHO2ONPOOYKMOBHIX
NEpUOOUUECKUX XUMUYECKUX npou3eoocme. Teopus pacnucaHUid — CPEICTBO pElIeHUs 3aaad
KaJICHJApHOTO  IUIAHMPOBAaHHUS M ONEPATUBHOIO  YOPABJIEHUS  MHOTOINPOAYKTOBBIMU
MEePUOUYECKIMH  XUMHUYECKUMH Tpou3BoAcTBaMu. CoOCTaBI€HHE pacnucaHuil  paboThI
MHOTOIIPOJAYKTOBBIX MEPUOAMYECKUX XUMHUYECKUX MPOU3BOJACTB. OmnpeneneHrne onTUMallbHON
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CTpaTerny TMepeHANaKd TEXHOJIOTHYECKOTO OOOpYIOBaHUS: TOCTAaHOBKA 3amadyd (3amada
KOMMHMBOSDKEPA) U IIEIOYUCIIeHHas (hopMa MpeICTaBICHHUS.

Mooyns 7. Yucnennvie memoowl peuwienus 3aday meopuu pacnucanui. Knaccuduxamms
METOJIOB pelIeHHs 3a7a4 Teopuu pacnucanus. CriocoObl MaTeMaTu4eckol (popmannsanuu 3aa4y
TEOPUHU PACIIMCAHUM.

Mooynv 8. Memoowt u unghopmayuonnoe obecneuenue n02UCMUYECKO2O YAPAGIEHUS
xumuueckumu npouzeoocmeamu. CUCTEMHBIH TOJIXO0/ B PEIN3alUU METO/I0B JOTHCTHYECKOTO
yrnpapiaeHus. MeToabl JIOTUCTUYECKOTO  YIpPaBIEHUS MPOM3BOACTBEHHBIMU IMPOIIECCAMHU.
Metoapl JTOTUCTUYECKOTO YIPaBJICHUS 3aKyMKaMH M IMOCTaBKaMu. MeETOAbl JIOTUCTUYECKOTrO
yIpaBieHUs 3armacaMd U CKjiaaupoBaHueM. MHdopmanronHoe obOecriedeHre JIOTUCTHYECKOrO

yIpaBJICHHUS.
4. O0beM yueOHOM JUCUMIIJIMHBI

o B 3adeTHBIX B akazem.
Bupl yue6HOM paboTh
eIMHHIIAX qacax
O0masi Tpy10eMKOCTh IHCIUILIHHBI 110 Y4eOHOMY IIAHY 6 216
Kounrakrnas pa6ora (KP): 2 72
Jlexuunu (JIek) 0,5 18
[Tpaktuyeckue 3ansatus (I13) 1 36
Jlaboparopusie 3anstus (JI3) 0,5 18
CamocroniTesbnas padora (CP): 3 108
— TMoaroroska K KOHTPOJBLHBIM PadoTam 15 54
— TloaroroBka K JJabOpaTOPHBIM 3aHSATHIM 1,5 o4
Buj koHTpoOJIsi: 3a4eT / IK3aMeH JK3aMeH
1 36
ITonroToBka K SK3aMeHy 35.6
KonTakTHasg arrecranus 04

Bunel yue6HoI paboThl

B 3aueTHBIX

B actponom.

eIMHUIIAX Jacax
O0mas TPyA0eMKOCTh JMCIUILIHHBI 110 Y4eOHOMY IUIaHY 6 162
KonrtaktHas patdora (KP): 2 54
Jlexruu (JIek) 0,5 13.5
[Tpaktuueckue 3ansatus (I113) 1 27
Jlaboparopusie 3ausTus (J13) 0,5 13.5
CamocrositesibHas padora (CP): 3 81
— IloaroroBka Kk KOHTPOJIBHBIM paboTaM 1,5 40.5
— IloaroroBka Kk 1a0OpPaTOPHBIM 3aHATUSAM 1,5 40.5
Bup xonTpoJsi: 3a4er / Ik3aMeH JK3aMeH
1 27
IloaroroBka K 3K3aMeHy 26.7
KonTakTHas arrecranus 0.3

AHHOTanus padoyeil NporpaMMbl JMCUMIJIMHBI «MeToabl ONITUMH3AIUH IHEPIo- U
pecypcocOeperalomux XuMHKO-TexHoorn4eckux cucrem» (b1.B.0O/1.3)

1. Heau aucummiauabl «MeToAbl ONTHUMHM3ALMH J3HEPro- U pecypcocdeperawuux

XHMHKO-TEXHOJIOTHYECKNX CHCTeM» — OBJIAJICHUE MAarUCTpaHTaMU CUCTEMHO-aHATUTHYECKUMU
NPUHIUTIAMHA, TEOPETUYECKUMH OCHOBAaMH W  METOJAMH  ONTHMHU3AIMU  JHEPro- u
pecypcocOeperaronmx XUMUKO-TEXHOJIOTHUECKUX CHCTEM.
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2. B pe3yabrare Wu3yYeHHsl AUCUMILVIMHBI O0y4YawUIWIiCi MO Mporpamme
MATUCTPATYPhI J0JKEH:

ob1a0amyp cienyrolUMA 00IEeKYJIbTYPHBIMM KOMIIETEHIMUSIMM

- CHOCOOHOCTBIO K a0CTPAaKTHOMY MBIIUIEHHIO, aHaau3y, cuate3y (OK-1);

o01enpogeccuoHAIbHBIMH KOMIETeHIMAMU

- FOTOBHOCTBIO K HCIIOJIb30BAHHUIO METOJOB MAaTEMaTH4YE€CKOr0 MOEIMPOBAHUS
MaTepuasIoB U TEXHOJIOTHYECKHUX MPOIECCOB, K TEOPETUUECKOMY aHATU3Y U SKCIIEPUMEHTAILHOM
npoBepke Teoperrueckux rumnore3 (OI1K-4);

npogeccuoHaAIbHBIMH KOMIIETEHIMSIMH,

- CHOCOOHOCTBHIO (HOPMYIMPOBATH HAYYHO-MCCIEAOBATENBCKUE 3a7ayll B 001acTH
peanu3aiyu SHepro- u pecypcocoepexenus u pemars ux ([1K-1);

- FOTOBHOCTBIO pa3palaThiBaTh MaTEeMAaTHYECKUE MOJEIU U OCYHIECTBIATH HUX
9KCIIEpUMEHTaIbHYIO TpoBepKy (ITK-6);

- FOTOBHOCTBIO K pa3pabOTKe MEPOINPHUATHIA MO 3HEPro- U PecypcocOepeskeHulo,
BbIOOpY 000pyI0BaHUs U TeXHONOTHYecKoi ocHacTke ([TK-7);

— TOTOBHOCTBIO K pPa3pabOTKe TEXHUYECKUX 3a/laHui Ha NPOEKTUPOBAHUE W
U3rOTOBJICHHE HecTaHapTHOTo obopymoBanus (ITK-8);

- CIOCOOHOCTBIO K aHAM3y TEXHOJOTHYECKUX TMPOILECCOB C IENbI0 TOBBIIICHHS
MOKa3aTelel SHepro- U pecypcocOepexeHusi, K OIEHKE JKOHOMHUYECKOH 3((HEeKTUBHOCTU
TEXHOJIOTHYECKHUX MPOIECCOB, UX IKoorndeckoi oezomnacuoctu (I1K-9);

— CIIOCOOHOCTBIO OIIEHMBATh WHHOBAIIMOHHBIA U TEXHOJOTUYECKUN PHUCKU MpPH
BHEAPeHUH HOBBIX TexHojoruii (ITK-10);

3Hamb:

— TPUHIUIBL, TEOPEMBl M METOJbl ONTUMH3AIMHU CIOXKHBIX OOBEKTOB XHWMHUYECKOM
TEXHOJIOTUH C HETIPEPHIBHBIM U TIEPUOTUIECKIM PEKUMOM PaOOTHI TEXHOJIOTHYECKUX alapaToB;

ymemp:

— TPaKTUYECKHA NMPUMEHSTH MPUOOPETCHHBIC B MPOIECCe U3YUCHUS TUCIIMILTNHBI 3HAHHS
JUIS pelIeHns 3a7a4 ONTHMH3AIUN XUMUKO-TEXHOJIIOTHIECKUX CUCTEM;

enademy:

— BBIYUCIIUTENHHON TEXHHKOW, aNrOpUTMaMH ONTHUMH3AIMU U TMaKeTaMu MPHKIaIHBIX
IPOTPaMM.

3. Kparkoe conep:kanue JUCHUIIUHBI:

B kypce neknuil u3nararoTcs OCHOBHBIE IIPUHLIUIIBI U TEOPEMBI TEOPUHM ONTUMU3ALMHU.
N3yuaeMbple METOABI OpPUEHTHPOBAaHbl HAa HMX MPUMEHEHHE JUIsI ONTUMHU3AIMM XUMHUKO-
TEXHOJIOTMYECKUX CHUCTeM. M3maratorcs METOIbl AUCKPETHBIX: MPHUHLMIIA ONTHUMAJIBHOCTU U
INPUHIMIIA MAaKCUMyMa, TE€OMETPUYECKOrO IPOrpaMMHMpPOBAaHHsS, B TOM YHUCIE — €ro
CUTHOMHMAQJIBHOTO W TPAHCLUEHJAEHTHOIO  BAPUAHTOB,  AJITOPUTMBI,  MOJCIHUPYIOLIUE
DBOJIFOLIMOHHBIE TPOLECCHl M T.II. B KayecTBe MNpakTHYECKUX 3alad pPaccMaTpPUBAKOTCS:
ONTHMM3ALMSA alNapaTypHOM CTPYKTYpPbl M ammapaTypHOro COCTaBa CUCTEM, ACCUMMIIALMSA
HOBBIX MPOIIECCOB ACHCTBYIOUIMM 000pYy/I0BaHUEM, paclcaHue pabOThI CIOKHBIX CUCTEM H T.1.

4. O0beM y4eOHOH JUCHUIIINHBI

B 3auétHbIX | B akagmeMudeckux
Bupl yue6HOI paboThI eIUHUIIAX qacax
O0mas TpyA0EMKOCTb JUCIUILTHHBI 4 144
1o y4eOHOMY IJIaHy
KounraktHas pa6ora (KP): 2,0 72
Jlexruu (JIek) 0,5 18
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[Tpaxtrueckue 3ausarus (113) 15 54

CamocrositesbHas padora (CP): 2,0 72

IToaroroBka K KOHTPOJILHBIM paboTam 0,8 28

ITonroroBka pedepara 0,7 26

CamocTosITeIbHOC H3YUYCHHE PA3/ICTIOB JUCIIUILUIMHBI 0,5 18

KonTakTHas camocrositenbHas pabora 0,2

Bua uToroBoro KOHTpoJIsi: 3a4éT / IK3aMeH 3a4éT ¢ omeHKoM

B B acTponomuueckux
Bunpl yue6HOM paboTh 3a4ETHBIX yacax
eUHHIIAX

OO0mas Tpy10EMKOCTb JHCIUILTHHBI 4 108

10 y4eOHOMY ILIAHY

Kounrakrnas pa6ora (KP): 2,0 54

Jlexiuu (JIek) 0,5 13,5

[Tpaktnyeckue 3ansatus (I13) 1,5 40,5

CamocrositesbHas padora (CP): 2,0 54

[ToaroToBKa K KOHTPOJILHBIM paboTaM 0,8 20,95

IToaroroBka pedepara 0,7 19,45

CaMoCTOsATEIbHOE U3YUEHUE PA3/IETI0B IUCIUILIMHbI 0,5 13,45

KoHTtakTHas camocTosTenbHas pabora 0,15

Bujx nToroBoro KOHTpoJIsi: 3a4éT / IK3aMeH 3a4ér c oneHko

AHHOTaHHﬂ paﬁoqef/l nporpaMmmMmbl U CHUAIIJIMHBI «Teopml IKCIIEPUMEHTA»
(51.B.0/1.4)

1. Ile/iu AMCUMIIMHBI — HAYYUTh MaruCTpaHTa aKTUBHO NMPUMEHSATh METOJIb U CPEACTBA
OCHOB TEOpUHU IJIAHUPOBAHUS U aHAJIM3a HENPEpPhIBHOIO M CTATUYECKOTO IKCIEPUMEHTa IS
pelIeHns] KOHKPETHBIX 3a7ay BbIOOpa HAayuHBIX TMIIOTE3 O MEXaHU3ME H3y4aeMoro (pHu3uKo-
XUMHYECKOIO TMpollecca; IMOCTPOEHUs Mojenell Juis BO3MOMHBIX THIOTE3; IPOBEpKE
a/IeKBaTHOCTU MofeNe  (PU3MKO-XMMUYECKOT0 TMpolecca pe3yibTaTaM 3SKCIEpUMEHTa U
HAIpPaBJIEHHOW KOPPEKLMHU MOjeNel; MPelu3MOHHON OLIEHKH MapaMeTpoB Mojesiell U BbIOOpa
MO/JIEJIN U3 COBOKYNHOCTH KOHKYPHPYIOLIUX, OTPAXKarollel OCHOBHbIE OCOOCHHOCTH AMHAMUKHU
U CTaTHKH M3y4aeMOro mporiecca.

2. B pe3yabraTre mu3y4YeHUsl IUCHMILUIMHBI O0y4YalOIMiici 1O mporpamMmme
MATHCTPATYyPhI J0JIKEH:

ob1a0amp crenyromuMHA 00menpogecCHOHATbHBIMI KOMIICTCHIIUSIMU .

- CIIOCOOHOCTBIO K NpO(ecCHOHANBbHOM  AKCIUIyaTallid  COBPEMEHHOIO
0o0opy/0BaHusl U MPUOOPOB B COOTBETCTBUU C HalpaBieHHeM U npoduieM noaroroBku (OITK-
3);

- FOTOBHOCTBIO K HCIIOJIb30BAaHHUIO METOJOB MAaTEMaTHYE€CKOr0 MOEIMPOBAHUS
MaTepuajIoB U TEXHOJIOTHYECKHUX MPOLECCOB, K TEOPETUUECKOMY aHATIU3Y U SKCIIEPUMEHTAILHOM
npoBepke Teoperrueckux runore3 (OI1K-4);

cJeyIIUMU NpodeccHoOHATbHBIMM KOMIIETEH UMM,

- CHOCOOHOCTBIO (HOPMYIMPOBATh HAYyYHO-MCCIEAOBATENbCKUE 3a7auyll B 001acTH
peanu3anuu SHepro- u pecypcocoepexenns u pemars ux ([1K-1);

- CIIOCOOHOCTBIO OpPraHM30BATh CAMOCTOSITENIbHYI0 M KOJUIEKTUBHYIO Hay4yHO-
uccienoBarenbekyto padory (ITK-2);
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— CIIOCOOHOCTBIO MCTOIH30BaTh COBPEMEHHBIE METOUKHA M METOJIbI, B MPOBEICHUN
SKCIIEPUMEHTOB U MCTIBITAHUM, aHATU3UPOBATh UX PE3YJIbTaThl U OCYIIECTBIIATh X KOPPEKTHYIO
unrepnperanuto (I1K-4);

- FOTOBHOCTBIO pa3palaThiBaTh MaTeMAaTHYECKHE MOJEIU U OCYHIECTBIATH HUX
9KCIIepUMeHTaIbHYIO poBepKy (ITK-6);

— CIIOCOOHOCTBIO K aHAIU3y TEXHOJOTHYECKHX TMPOIECCOB C IENBI0 IMOBBIMICHUS
MOKAa3aTee SHEpPro- M PecypcocOEpexeHus, K OICHKE 3KOHOMUYECKOW 3(h(HEKTHBHOCTU
TEXHOJIOTMYECKUX TPOIECCOB, UX dKoIoruueckoi oezomnacuoctu (I1K-9);

3Hamb:

— OCHOBBI TEOpUU IUIAHMPOBAHHUS HAYYHOTO OJKCIEPHUMEHTAa, IOCTPOEHUS Mojieiei
(U3UKO-XMMHYECKUX TPOIECCOB M OLECHKH WX IMMapaMEeTPOB, MPOBEPKH HAYYHBIX U HAYYHO-
TEXHUYECKUX TUTIOTE3;

— OCHOBBI TEOPUU OIICHUBAHUS MAPAMETPOB JTMHEHHO- U HETMHEHHONIApaMETPH30BAHHBIX
MOJCIEH;

— TIUTaHBl JKCHepuMeHTa. JIMCKpeTHhIe U  HEmpepbiBHbIC IUIaHbl. Kpurtepuun
ontuManbpHocTH wiaHos D-, A-, E-, G-;

— CYITHOCTh TEOPEMBI SKBUBAIICHTHOCTH;

— OailecOoBCKHIl MOAXOJ K MPEIM3UOHHOMN OLIEHKE MMapaMeTpoB JIMHEWHO- U HEJIMHEHHO
napaMeTpU30BaHHBIX MOJICIICH;

— HeNpepblBHbIE ONTHUMAJbHbIE IUIAHBI OSKCIEpUMEHTa [UIsl OICHKH IMapaMeTpoB
KHHETUYCCKUX MOJENeH M Mojelied KMHETUKH afcopOmmu. MeToapl CHHTE3a ONTHMATBHBIX
TECTUPYIOIINX UHAUKATOPHBIX CUTHAJIOB;

— METOJbI IUIAHUPOBAHUS TUHAMHYECKOTO JKCIICPUMEHTA JJIs MPEIU3NOHHON OIECHKU
napaMeTpoB MoJeled THAPOJUHAMUYECKOW CTPYKTYphl IOTOKOB, 3€pHa KarTajau3aTopa,
KaTaJIUTHYECKOTO PEeaKTopa;

— METOJIbl IPOBEPKHU CTaTUCTUYECKUX runote3. Kpurepuu nposepku runores. OyHKIUH
MOIIHOCTH KPUTEPHsI, HECMEIICHHBIC U PABHOMEPHO Hanbo0JIee MOIIHBIC KPUTEPHH;

— METOJIbl JMCKPUMUHAIMM MATEMATHYECKUX MOJIENeH — SHTPONUNHBIA, OTHOLICHHS
BEPOSITHOCTEW;

— 00001IeHHbIE KPUTEPUU ONTUMAIBHOCTUA TPU TJIAHUPOBAHUH JTUCKPUMHUHHUPYIOIINX
IKCIIEPUMEHTOB,

ymemp:

— BBIOMPATh ONTUMAIBHYIO CTPATETHIO MPOBEICHUS YKCIIEPUMECHTATBHBIX HCCIICIOBAHUIT;

— OCYIIECTBISATH TOCTPOCHUE MO/IENeN HKCIIEPUMEHTAILHOTO 000PYAOBaHNUS;

— OIICHWBATh IMapaMETPhl JIMHCWHO- W HEIWHEWHO IMapaMEeTPU30BAHHBIX OJHO- H
MHOTOOTKJIMKOBBIX ~MOJIeJiel MeTOoJaMH HAaWMEHBIIMX KBaJApaToB M  MaKCHUMAallbHOTO
MPaB0TO100MS;

— CHHTE3UPOBATh ONTUMAIbHBIE TECTUPYIONINE HHANKATOPHBIC CUTHAIBL;

— IUTAHUPOBATH MTPOBEJICHUE TUHAMUYICCKOTO IKCIIEPUMEHTA;

— IIPOBOJAUTH OIIEHKY WH()OPMATUBHOCTH IKCIIEPUMEHTA,

— WCIOJB30BaTh TEOPEMY JKBHBAJICHTHOCTH TIPH CO3JAHHH TPOIEAYP IMOCTPOCHHUS
TUTAHOB DKCIIEPUMEHTA;

— pacCUUTHIBATH 3HAYCHHUS DJIEMEHTOB WH(MOPMAIMOHHOW MATPUIBI W BEJTHMYHH
KPUTEPUEB ONTHUMAIBLHOCTH TUIAHOB;

— HCIOJIb30BaTh 0aeCOBCKHE MPOLEAYPHl JUIS TMPEIU3NOHHONW OIICHKH ITapaMeTpOB
MaTeMaTHUYECKUX MOJIENICH;

— WCTOJIH30BaTh HESBHBIC KOHEYHO-PA3HOCTHBIC M KOJUTOKAITMOHHBIE METOJBI PEIICHHUS
YpaBHEHUH MOJENEN;

— WCHOJB30BaTh MeToAsl bapTiierra wm Xarao — TPOBEPKH  aJeKBATHOCTH
MHOTOOTKIIUTKOBBIX (PU3UKO-XHMHUECKUX MOJIENIeH IKCIIEPUMEHTATbHBIM JIaHHBIM;

— OCYIIECTBJIATh JTUCKPUMHUHAIIMIO MATEMAaTHUYECKUX MOJEIeH (PU3NKO-XHUMHUYSCKUX
MPOIIECCOB C MCMOJIh30BAaHUEM KPUTEPHEB TUCKPUMHHAIIMHM, OCHOBAaHHBIX HAa Ka4YECTBEHHOM H
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o o 2 o
KOJINYCCTBCHHOM aHa/JIM3€ AMHAMHWYCCKHMX U CTATHYCCKHX CBOUCTB MOJICIICHU (Z -KpUTCpHHU,

sHTpoNuiHbIN kpuTepuit Kynb0aka, 00001eHHBIN KpUTepuil OTHOIICHUS! BEPOSITHOCTEH);

— MPOBOJUTH OLIEHKY HAJECKHOCTU MPUHATHS PELICHUI 0 BEIOOpE HAMITydIIeld MOJECIH;

enadems:

— MeToJaMH  IUIAaHWPOBAHUS HEMPEPHIBHOIO W CTATHYECKOTO OSKCHEPHUMEHTa IS
YCTAHOBJICHHSI ONITUMAIIBHOM CTPATETuy MPOBEACHUS SKCIICPUMEHTAIBHBIX UCCIICIOBAHUIA;

— METOJJaMU CHHTE3a ONTUMAIbHBIX TECTUPYIOLINX HHANKATOPHBIX CUTHAJIOB;

— METO/IaMH MPOBEPKU CTATUCTHUYECKUX TUIIOTE3;

— METOJJaMH OIICHKH [apaMeTpPOB JIMHEHHO- ¥ HEIMHEWHOIIapaMeTPU30BaHHBIX MOJIEIICH;

— METO/IaMH OLIEHKH MapaMeTpOB MPH HCIIOJI30BAaHUH allPUOPHON HH(POPMALIUY;

— METOAAaMHU MNPOBEPKH aJEKBAaTHOCTU pa3pabOTaHHBIX MOJENEH AIKCIIEPUMEHTAIBHBIM
JTAaHHBIM;

— criocobamMy AMCKPUMUHALME MaTeMaTHYeCKUX MOJeIeH;

— MPAaKTHYECKUMH IMPHEMaMH NPUMEHEHUS BBIYMCIUTEIBHON TEXHHKH JUISI PEIICHUS
3a/1a4, U3y4aeMbIX B HACTOSIICH TUCIUIUINHE.

3. Kparkoe conep:kanue IUCHUIIUHBI:

PaccmarpuBarorcss o0iiue moaxosl K PeLIeHUI0 NpoOIeMbl YCTaHOBIEHHSI MEXaHU3Ma
M3Y4aeMbIX (PU3NKO-XMMHUYECKUX MPOLECCOB U MOCTPOEHHUIO MO IKCIEPUMEHTAIBHBIM JAHHBIM
a/IeKBaTHBIX UM MaTeMaTHUYeCKUX Mojeiel. V3ydaroTcss MeToabl INIaHUPOBaHUS J1ab0paTOpHOTO
U TIPOMBIIUICHHOIO JKCIIEPUMEHTA, OLICHKHM IIapaMEeTpPOB MOJEIEH, IIPOBEpKa HAy4YHBIX U
Hay4YHO-TEXHUUYECKUX Tumnore3. [IpoBoauTcs moOCieN0BaTENbHbBIM CTaTUCTUYECKUM aHaIW3,
NOCTpOeHHE (PYHKIUH MOTEpPh M CTAaTHUYECKHX pemarommx (QyHkiuii. OO0CHOBBIBAETCS BHIOOD
ONTUMAJILHOW CTPATErMH NPOBENEHUS IKCIIEPUMEHTAIbHBIX UCCIIEIOBAHUM.

PaccmaTpuBaroTcst 1abopaTOpHBIE METOABI HCCIIEIOBAaHUS XMMHUYECKHUX IPOLECCOB, MX
nenu M 3anaud. IlpuBoxmATcs pasiavuHble KOHCTPYKLUMHU JIAOOPAaTOPHBIX PEAKTOPOB IS
NPOBEICHUSI  DKCIIEPUMEHTOB  —  TIPOTOYHBIE  HWHTETpaibHble,  Au(QepeHnnaIbHbIe,
Oe3rpaJMeHTHbIe M HMX MaTeMaTH4YeCKUe MOJENM IMpU CTAlMOHAPHBIX M HECTAl[MOHAPHBIX
YCIIOBHSIX NPOBEIEHHUs Iponecca. PaccMaTpuBarOTCS THUIIBI MOJENEH KHUHETUKA XUMHUYECKHX
peakumii. HM3ydarorcs METOOUKHM IPOBEACHUS OKCIIEPUMEHTOB U IPUMEHEHUE METOI0B
CTaTUCTUYECKOTO MOJECIMPOBAHMS IIPU ONPEICICHUU COOTBETCTBUS MAaTEMAaTHYECKOM MOJEIN
pesynpraTaM  dKcrnepuMeHTta.  [IpoBoaurcs — aHanu3  pe3ynbTaTOB  OKCIIEPUMEHTOB.
PaccmaTrpuBaroTcsi ommMOKHM SKCIIEPUMEHTOB CKAISIPHOTO U BEKTOPHOI'O TUIIOB, IJIOTHOCTH M
(GyHKLIMU paclpesieNieHusl ClIy4alHbIX OMIMOOK SKCIEPUMEHTa, METOAbl MOJIEIMPOBAaHUS Ha
OBM cnyuyaliHBIX BEIMYUH C alpuOpU 33aJaHHBIMU IJIOTHOCTSIMHM pacnpezeneHus. [lpusoasrcs
npeoOpa30BaHusl CKASIPHBIX M BEKTOPHBIX CIIydalHBIX BEJIMYMH. PaccMaTpuBaroTCs KpUTEpUU
HE3aBHCHMOCTH CIIydyallHBIX BeIM4uH. [IpoBoAsITCS JIMHENHBbIE U HEIMHEHHbIE IPeoOpa3oBaHus
MOJIeJIe XUMHUYECKHUX IIPOLIECCOB.

[IpuBoasTCA pasnMYHBIE METOJABI OLEHKH IapaMeTPOB OJHO- M MHOTI'OOTKIIMKOBBIX
JUHENHO- M HENMHEWHONApaMETPU30BAHHBIX MOJEJIEH NMPU PAaBHOTOYHBIX M HEPABHOTOYHBIX
HaOJIIOACHUSX.

PaccmarpuBaroTCs JUCKPETHBIE M HENPEPBIBHBIC IUIAHBI JKCIIEPUMEHTA W pa3JIMYHBIC
KPUTEpUN ONTHUMAIBHOCTH IUIAHOB DSKCIEPUMEHTAa M HMX T'€OMETPUYECKAss HMHTEpIpETalusl.
Pemenne momoOHBIX 3a7au CBA3aHO C AHAIM30M OTHENBHBIX JJIEMEHTOB M TMOIMATPHIL

nadopmarmonnoit matpumst M (€), a Takke HekoTopeix dymkmmonamos ot M (g).

HpI/IBO)II/ITCSI TeopeMa OKBHUBAJICHTHOCTU OIITUMAJIBHBIX IIJTAHOB 3KCHepI/IMeHTa, ce
JIOKa3aTelIbCTBO M MCIOJIb30BAaHUE YTBEP)KJIECHUM TEOPEMbl 3KBHBAJIEHTHOCTU MPU CO3/1aHUU
MpoIIeyp TOCTPOCHHS TUTAHOB JKCIepuMeHTa. PaccMarpuBaeTcsi MeToa cliydailHOro OanaHca
JUTSI OIIEHKH YHCTIa TOMUHHUPYIOMIHUX (PaKTOPOB Cpeu 00IIel COBOKYITHOCTH KOHKYPUPYIOIINX.
[TpuBoaUTCS OalleCOBCKUIA MOAXO K OIICHKE MTapaMeTPOB MOJICIICH.
[TpoBoauTcs knaccuguKaus 3a1ad HEPEPHIBHONW MapaMeTpUUECKON UASHTH(PUKAIIT U
paccMaTpUBAIOTCS TPOIEAYPhl ONTUMAIBHON OpraHU3aIu J1abopaTOPHOTO U CTEHIOBOTO
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JKclepuMeHTa. PaccMmarpuBaeTrcss  CHHTE3 ONTHMAIBHBIX TECTUPYIOIIMX HHIUKATOPHBIX
CUTHAJIOB I OLEHKM IapaMeTpoB MOJENEeW C 3aJaHHOM TOYHOCTBIO W  OLCHUBACTCS
UH(POPMATUBHOCTh TIOCTABJICHHOTO JKCIEPUMEHTa. PaccMaTpuBAIOTCS pa3iW4HBIE MOJIEIN
KUHETHKH afcopOLMM M KHUHETUYECKUX MOJeNeld peakuuil U OCHOBHBIE METOAbl pEIICHUs
ypaBHeHHid Mozeneil. IIpoBoasTcs pacueTsl HHPOPMALMOHHOM MATPHUIIBI U BETUYUH KPUTEPUEB
ONTHUMAJIBHOCTU ILIAHOB JKCIEPUMEHTOB. PaccmaTpuBaercsi INIaHMPOBAaHUE JUHAMHUYECKOIO
DKCIIEPUMEHTA JUI1 [PELUU3UOHHOM OLICHKH I[apaMeTpOB MOJEIEH TIMAPOJUHAMUYECKON
CTPYKTYpBI IOTOKOB, 3¢pHa KaTalu3aTopa, KaTaIMTU4eCKoro peakropa. [Ipusozasrcs npouenypsl
pa3enbHON U COBMECTHOM MOAAaYM pa3IMYHbIX WHAUKATOPOB B UCCIIEAYEMBIN OOBEKT.
IIpoBoguTcs mpoBEpKa CTAaTUCTUYECKMX TIHUNOTE3. PaccmaTpuBarOTCsl NpPOCTBIE U
CIIO)KHBIE THUIOTE3bl, KPUTEPUHM TPOBEPKM THUMOTE3, (YHKIHS MOIIHOCTH KPUTEpPHS,
HECMEIICHHbIE U PaBHOMEPHO HauOojiee MoOIHble KpuTepuu. IIpuBoasrcs mMeTonbl NpOBEPKU
a/ICKBaTHOCTU MHOTOOTKIIMKOBBIX (DU3UKO-XUMHYECKUX MOJIENIEH SKCIIEPUMEHTAIbHBIM JTaHHBIM.
PaccmarpuBaercs miiaHMpPOBAaHUE AUCKPUMHMHUPYIOIMIUX 3KCIIEPUMEHTOB U 0000IEHHbIE
KpuTepuu ontumansHocT. [IpuBoautcst crparerus 3pGEeKTUBHOTO 3KCIIEPUMEHTHPOBAHUS TIPH
JMCKPUMHMHALMKM KOHKYPUPYIOIIUX MOJEIeH. PaccMarpuBaroTCs METO/IbI IUCKPUMUHALMH — 52~

KpUTEpHid, OSHTponuiHbI KpuTepuid KynbOaka, 00OOMIEHHBI KPUTEPHA OTHOIICHUS
BeposATHOCTEH. IIpuBOIUTCS METOaMKa OCTPOEHUS NOCIEN0BATENBHOIO TUIaHA YKCIIEPUMEHTA,
00eCTIeYNBAaOIIEro0 MaKCHUMAaIbHBI MPUPOCT TUCKpUMUHaHTHOW ¢yHkumu KympOaka.
PaccmarpuBaercst ¢yHKIMS OOOOLIEHHOIO OTHOLICHMS MPaBAONOJO0MS M IOCTPOEHHE IUIaHA
OKCIEPUMEHTa, O0ECIIEUMBAIONIETO MAaKCHUMAIBHBI IMPHPOCT CYMMBI BEIMYUH Jiorapupma
0000I1I€HHOr0 OTHOIIEHUS NpaBaonofoous. [IpoBoaUTCsS OlEeHKa HAJeKHOCTH MPUHUMAEMBIX
pemenuii. PaccmarpuBaroTCs KOMIUIEKCHBIE KPUTEPUU JUCKPUMUHALIMA MOJIEIEH U YTOUYHEHUs
ux napameTpoB. [IpoBoauTCs 3aKII0YUTENBHAS JIEKIUA 110 IOIBEJCHUIO UTOTOB Kypca.

4. O0beM y4eOHOH JUCHUIIINHBI

. B 3aueTHBIX B akanewm.
Bunel yue6HoI paboTh

SAMHUIIAX yacax
O0mas TPyA0eMKOCTh JMCIUILJIMHBI 10 Y4eOHOMY ILIAHY 4 144
KonraktHas pa6ora (KP): 15 54
Jlexruu (JIek) 0,5 18
[Tpaktuueckue 3ansatus (I113) 1 36
CamocrosiTesbaas padora (CP): 2,5 90
IToaroroBka K NpakKTUYECKUM 3aHATUSM 1,25 45
CamocTosITeIbHOE U3YUYCHHE Pa3IeTIOB TUCIIUTLIMHBI 1,25 44 8
KonTtakTHas camocrositenpHas paboTta 0,2
Buja koHTpoOJISi: 3a4eT / IK3aMeH 3ager

Bunsl yueOHoM paboThI

B 3aueTHBIX

B actponom.

eIMHUIIAX Jacax
O0mas TpyA0eMKOCTh JMCIUILIHHBI 110 Y4eOHOMY IUIaHY 4 108
Konraktnas padora (KP): 15 40.5
Jlexumu (JIek) 0,5 13.5
[IpakTuueckue 3ansatus (I113) 1 27
CamocrosiTesnaas pa6ora (CP): 2,5 67,5
[ToaroroBka K NPaKTUYECKUM 3aHATUSIM 1,25 33,75
CamocTosTeNnbHOE N3Y9eHUE Pa3IeNIOB TUCIUTUTHHEI 1,25 33,6
KonTakTHas camocrosiTenbHast paboTa 0,15
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\ Bupa koHTpoOJIsi: 3a4eT / IK3aMeH \ \ 3auer

AHHOTauA padoyeil NporpaMMbpl JUCHUIJIMHBI «CHCTEeMHBIH aHAIU3
MHOTOHOMEHKJIATYPHBIX XumMn4ieckunx npoussoacrs» (b1.B.O/.5)

1. Heau pucuunauabl «CHCTEMHbIH aHAJU3 MHOTOHOMEHKIATYPHBIX XHUMHYECKUX
NPOU3BOJACTB» —  OBJQJCHUE  MAaruCTpaHTaMH  METOJaMH  CHUCTEMHOTO0  aHaJn3a
MHOTOHOMEHKJIATYPHBIX MPOU3BOJCTB XUMHUECKOTO TPOMUIS Ui PEIICHHUs] CHCTEMHBIX 3a/1a4
UX ONTUMAIILHOW OpTaHU3aIUH.

2. B pe3yabtare wu3ydyeHus [UCHUIVIMHBI OO0y4yamomuiicsi 10 Mporpamme
MarucTpPaTypsbl T0JIKeH:

oba0amp ClenlylOlUMA  O0IEKYJIbTYPHBIMH KOMIIETEH MMM

- CIOCOOHOCTBIO K a0CTPaKTHOMY MBIIIIICHUIO, aHaau3y, cuare3y (OK-1);

o01menpodeccHOHAIbHBIMA KOMIIETEHIIUAMU

- TOTOBHOCTBIO K HCIIOJIb30BAaHHIO METOJOB MAaTEMaTHYeCKOr0 MOJICIUPOBAHUS
MaTepHaJiOB U TEXHOJOTHUECKUX MPOIECCOB, K TEOPETHUECKOMY aHAIN3Y M SKCIIEPUMEHTAILHON
npoBepke Teopetrueckux rumnore3 (OI1K-4);

npodeccuoHaAILHBIMH KOMIETEeHIIHAMH:

- CHOCOOHOCTHIO (DOPMYIUPOBATh HAYYHO-UCCIIEAOBATEILCKUE 3a7aul B 001acTH
peanu3aiy Hepro- u pecypcocoepekenus u pemiats ux (IK-1);

- TOTOBHOCTBIO DPa3padaThiBaTh MAaTEMAaTUYECKHE MOJETH W OCYIIECTBIATH HX
IKCIepuMeHTaNbHY0 ipoBepky (ITK-6);

- TOTOBHOCTBIO K Pa3pabOTKE MEpONPHATHH MO SHEPro- U PecypcocOepexeHHUIO,
BbIOOpY 000py10BaHUs U TexHONMOTH4Yeckoit ocHactke (ITK-7);

- TOTOBHOCTBIO K pa3pabOTKe TEXHHYECKHX 3aJlaHMil Ha TPOCKTHPOBAHUE U
U3rOTOBJICHHE HecTaHapTHOTO obopymoBanus (ITK-8);

- CIOCOOHOCTBIO K aHAIM3Y TEXHOJOTHYECKUX IPOILECCOB C IENbI0 TOBBIMICHHS
MoKa3aTeJie JHEPro- M pecypcocOepekeHusi, K OILEHKE AKOHOMUYECKON 3(hdexkTuBHOCTH
TEXHOJOTUIECKUX TPOIECCOB, UX dKOIorHueckoi 6ezomacuoctu (ITK-9);

3Hamo:

— METOJIOJIOTHIO PEIICHUs] CHCTEMHBIX 3a7ay, OOIIYI0 CXeMy U JTambl CHCTEMHOIO
aHam3a, ero crnenu(uKy MPUMEHUTSIIFHO K MHOTOHOMEHKIIATYPHBIM IPOU3BOJACTBAM B
XUMHUYECKOU TEXHOJOTHH, HepTexuMuu 1 HedTenepepaboTKe;

ymembo:

— ¢dopMynHpOBaTh M pelIaTh 337a4l ONTUMAIBHON OpraHu3allid MHOTOHOMEHKIIATYPHBIX
XUMHYECKUX MPOU3BOJCTB HA PA3JIMYHBIX CTAAUAX UX MPOSKTUPOBAHHS M JKCILTyaTallld, B TOM
Y1cyie B yCIOBUSAX HEMOTHOW M HEJOCTATOUYHOM anpruopHON HH(pOpMaIIny,

enademy:

— METOJJaMHU MAaIIMHHOW 00paboTKU OOJBIIUX MACCHBOB MH(GOpPMAIUHU, B TOM YHUCIIE — C
MPUMEHEHUEM CTaH/IAPTHBIX MMAKETOB MPHUKIIATHBIX TPOTPaMM.

3. Kparkoe coaepxkaHue JUCHUILUIMHBI: B  Kypce JIGKIIUH  U3Jararrcs
(dyHIaMEHTAIbHBIE ~ XapaKTePUCTHKH  OOJBIIMX  CHCTEM W WX  peajim3amus B
MHOTOHOMEHKJIATYpHBIX TMPOM3BOJACTBAX  XUMHUYECKOro Mpoduis, olmas cxema W ITarlbl
CHCTEMHOTO  aHaJW3a TNPUMEHUTENFHO K  XHMHKO-TEXHOJIOTHYECKHM  CHUCTeMaM  C
PEUMYIIECTBEHHO NEPUOTUUYECKUM CIIOCOOOM OpraHU3aMH TEXHOJIOTHUECKUX MPOIIECCOB.

4. O0beM yueOHO JUCUMIIJIMHBI

B 3au€THBIX B akangemM.
Bunpr yue6HOM paboTh eIUHUIIAX gacax
O0mas TpyI0EMKOCTh IMCIUILIHHBI 110 Y4eOHOMY IUIaHY 4 144
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KonrakrHasi pa6ora: 1,5 54

Jlexumu (JIek) 0,5 18
[Tpaxtrueckue 3ausatus (I113) 1,0 36
CamocrosiTesibHas pa6ora (CP): 2,5 90
[ToaroroBka K MPaKTUYECKUM 3aHATUSIM 0,83 30
IToxroroBka pedepara 0,9 32
CamocTosiTeIbHOEC U3YUYCHHE Pa3/IeIOB JUCIIUILIMHbI 0,77 28
KoHrtakTHas camocTosTesbHas paboTa 0,2
Buja xkouTpoJisi: 3a4€T / 3Kk3aMeH 3a4éT

B 3auérnbix | B actpoHOoMm.

Bunpl yue6HOM paboTh eIUHNIAaX gacax
O01mas TpyA0€MKOCTb IMCUMILUIMHBI 10 Y4e0HOMY IJIAHY 4 108
Konrakrnas pa6ora (KP): 1,5 40,5
Jlexuunu (JIek) 0,5 13,5
[IpakTuueckue 3ansatus (113) 1,0 27
CamocrositesbHas padora (CP): 2,5 67,5
[ToaroroBka K MPaKTUYECKUM 3aHSATUSIM 0,83 22,45
IToaroroBka pedepara 0,9 23,95
CaMocCTOsATEIbHOE U3YUEHUE PA3/IETI0B IUCIUILIMHbI 0,77 20,95
KoHTtakTHas camocTosTenbHas pabora 0,15
Bua KoHTpOJIsA: 32a4€T / IK3aMeH 3a49€T

4.4.3 IucuMniMHbl BAPUATUBHOM YaCTH (QUCUHUILIMHBI 10 BLIOOPY)
AHHOTanus padoveil NPOrpaMMbl JUCHUIIMHBI «MeTo1bl HeTMHEHHONH JTUHAMMKHA
B XUMMHU ¥ XumMunueckoi texnosorun» (b1.B.JIB.1.1)

1. Henum JMCHUIVIMHBI — HAy4YUTh MAarucTPAaHTOB TEOPETUYECKUM 3HAHUAM MU
NPaKTUYECKUM YyMEHHUSIM W HaBBIKAM HCIIOJIb30BAaHHUS COBPEMEHHBIX MaTeMaTHUECKUX U
TEPMOJIMHAMMUYECKUX METOJIOB aHAJIM3a HEIMHEHHBIX CHCTEM JUIsl peIIeHHUs IIHPOKOro Kpyra
3a]1a9 UCCIICIOBAHMS U YIIPABICHHUS XHMHUKO-TEXHOJIOTHYECKIMH MIPOIIECCAMH.

2. B pe3yabTare uU3y4YeHHs] AMCUHUILUIMHBI oOOydawuuiics N0 mnporpamme
MarucTpaTypsbl 10JKeH:

001ad0amp CIeAyOINUMH NPO(ecCHOHATBLHBIMM KOMIIETEHIUSIMH

— CIOCOOHOCTBIO (hOPMYIUPOBATh HAYYHO-HCCIIEAOBATEIIbCKUE 3a7aud B 00JIacTH
peanm3anum SHepro- u pecypcocoepexerus u pemars ux ([1K-1);

- TOTOBHOCTBIO K IIOMCKY, OOpa0OTKe, aHaIW3y W CUCTEMaTH3allMd Hay4yHO-
TEXHUYECKOH HH(OpPMAIMK MO TeMe HCCIeAO0BaHUs, BBIOOPY METOAMK M CPEJCTB PELICHUs
3agaun ([1K-3);

- CHOCOOHOCTBIO K AHAM3y TEXHOJOTMYECKUX IPOILIECCOB C IENbIO MOBBIIICHUS
nokaszaresieil JHepro- M pecypcocOepekeHusi, K OLEHKE 3KOHOMUYECKOH 3PPeKTUBHOCTU
TEXHOJOTUYECKUX TPOIIECCOB, UX dKoorudeckoi oezomacuoctu (I1K-9);

3Hamo:

— TEOPETHYECKHE OCHOBBHI HEPABHOBECHOH TEPMOJIWHAMHKH, KAYEeCTBEHHOH TeOpHH
nuddepeHIMaNbHBIX YpaBHEHUH, TEOPUHU Xa0ca;

—  METOJbl TEPMOJMHAMUYECKOT 0 aHAJIN3a OTKPHITHIX (PU3NKO-XUMHUECKUX CUCTEM;

—  TUIBI HETIOABMKHBIX TOUEK U METOJIbI UX ONPE/IEICHNUS;

—  OCHOBHBIC THITBI OM(YypKAIMii B HEIMHEHHBIX CHCTEMAX;
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—  MeToJbl OM(ypKALMOHHOTO aHAIN3A;

—  CLIEHapu¥ BO3HUKHOBEHMsI B HEJIMHEHHBIX CUCTEMaX KoJeOaTeIbHBIX M XaOTUYECKUX
PEKMMOB ¥ METOBI UCCIIEJOBAHMSI OTUX PEKUMOB;

ymembn:

—  IPOBOAUTH TEPMOJUHAMUYECKUNA aHAIU3 OTKPBITHIX (U3UKO-XUMHUUYECKUX CUCTEM C
LIEJIBIO BBISIBIICHUS 1€CTa0MIN3UPYIOILUX ITPOLECCOB;

—  OIpeAeNsATh HEMOABUKHbBIE TOYKU CUCTEM U UX THIL;

—  cTpouTh (pa30BbIe MOPTPETH MATEMATUYECKIX MOJIETICH;

—  NPOBOAUTH OM(YPKAITMOHHBINA aHAJIM3 CUCTEM C YNPABIISIOUIMMH TapaMeTpaMH;

—  BBIABJIATH BO3MOXHBIE KOJIeOaTeIbHbIC H XaOTHUECKUE PEKUMBI TOBEJICHHSI CUCTEM;

— IPOrHO3MPOBaTh JBOJIONMIO  (PU3UKO-XMMHUYECKMX CHUCTEM Ha OCHOBE MX
MaTEMaTHYECKUX MOJIENIEH;

enademo:

—  METOJAaMH MCCIIENOBAaHUS YCTOMUYNBOCTH JIMHENHBIX M HEJTMHEWHBIX CUCTEM;

—  MeToJamMM OM(ypKalMOHHOIO aHAJIN3a;

— NPaKTHYECKHMHU HaBbIKAMM MCIOJb30BaHUsA OBM niis mporHo3upoBaHus 3BOJIOLUN
(U3UKO-XMMUYECKHX CHCTEM;

—  HaBBIKaMM BU3yaJIM3allUU PE3YyIbTAaTOB IPOrHO3UPOBAHUS;

— HaBbIKaMM BBISBIICHHS BO3MOXHBIX CII€HApUEB HBOJIIOLMM CHCTEM IO MX
r100aIbHBIM (ha30BBIM MTOPTPETAM.

3. Kparkoe conep:kanue JIUCHUIIUHBI:

BBeaenue. Ilpenver u Mmeronsl M3ydyaemMon IUCUMILIMHBL llenm u 3amaum Kypcea.
Onucanune OCHOBHBIX pa3fesioB Kypca. CTpyKTypa Kypca U IpaBuiia pEUTHUHIOBON CUCTEMBI.

Moayas 1. KauectBennas Teopus AuddepeHHaIbHbIX YPAaBHEHU I

1.1. HenonBukHble TOYKM M uUX ycroilumBocTh. IlepBwiii meron JlsmyHoBa. Kpurepuit
ACUMITOTUYECKOW YCTOMYMBOCTH JIMHEWHBIX CUCTEM.

1.2. Meronuka JIMHEapu3aIliy HEIWHEHHBIX CHCTEM.

1.3. IlpenenbHble UKl B HEIMHEHHBIX cHCTeMax. MeTo/bl MCCIEeIOBaHUS CHUCTEM C
npenenbHbIMU [UKIaMu. CTpYKTYpHasi yCTOWYMBOCTD KOJI€OaHUH.

1.4. MHOXX€CTBEHHOCTh ~ YCTOWYMBBIX CTALlMOHAPHBIX COCTOSHUM B  HEJIMHEHHBIX
cucremax. Mozenb (hepMEHTAaTUBHON KUHETHKHU C CyOCTpaTHBIM MHTHOUPOBAaHUEM.

Mopnyas 2. JaeMeHThI OM(PYPKALMOHHOI0 AHAJIN3A M TEOPHH Xa0ca

2.1. Ilonsatue 6udypkanuu. budypkanus tuna cemno-ysen. budypkauus AnapoHoBa-
Xomnda. [Ipuznaku Oudypkauuii. budypkanronHas namsaTh CUCTEM.

2.2. budypxkanus yasoenus nepuozaa. Teopust ynusepcaibHoctu @elirenbayma.

2.3. Ionsitue crpanHoro arrpakropa. Cucrema Jlopernna. Mogens Péccrnepa.

2.4. Iloka3zarenu JlsamyHoBa. MeToauka ux pacuéra. CBsi3b C THIIAMH aTTPAKTOPOB.

2.5. Teopus ynpaBiaeHHUs] XaOCOM.

MopayJsb 3. OCHOBBI TePMOANHAMHKH HEPABHOBECHBIX MPOLECCOB

3.1. Kpatkuii HCTOpPUYECKHH OYEpPK pa3BUTHS OCHOB HAYYHOTO IMIPEJCTABICHUS O
HeoOpaTUMBIX Tporeccax. OTKPBITHIE M 3aKPbITbIE CUCTEMbI. TepMOJMHAMHYECKHE MOTOKU U
JOBUKYLIME cuiibl. JluccunatuBHas QyHKUIMS TEPMOAMHAMHUYECKHUX CHCTEM.

3.2. TepmoauHaMuKa JIMHEHHBIX HeoOpaTHMMbIX cucTeM. COOTHOIIEHHS B3aMMHOCTH
Omnzarepa. SBnenue tepmomuddysun u auddy3noHHBIE TepMOIPPEeKT. VYCTOHUMBOCTH
CTallMOHAPHBIX COCTOSTHUM. [IpUHIMIT MUHMMyMa IPOM3BOJCTBA SHTPOIMH U €r0 IPUMEHEHHE B
3aJja4ax XUMUYECKOM TEXHOJIOTHH.

3.3. TepmoauHaMuka HEJMHENHBIX HEoOpaTHUMBbIX CHUCTEM. @yHKIUA
JlsnyHoBa A7 CUCTEM BlIal OT paBHOBecHs. [IpUHIMIIBI TepMOJAMHAMUYECKOTO aHAJIM3a.
XVMMHYECKHE OCHWIIATOPBL. 3a7auu O TEMJIOBOM M KOHLUEHTPALlMOHHON YCTOMYHMBOCTH XUMHKO-
TEXHOJIOTMYECKOro Ipolecca.

3akirouyenue. [lonBeneHne uToros Kypca.
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4. O0béM yueOHOM JUCUMIIJIMHBI

o B 3a4éTHBIX B akazem.
Bunpl yueOHOM paboTh
eIUHHIIAX yacax
O0masi Tpy10€MKOCTh JIMCIUIIJIUHBI 10 Y1eOHOMY IIAHY 3 108
Kounrakrhas pa6ora (KP): 15 o4
Jlexumu (Jlek) 0,5 18
[Tpaktuueckue 3anstus (I13) 1 36
CamocrosiTejibHas padoTa: 15 54
Brmonnenue u 3amura PI'P 0.75 27
[ToaroToBKa K KOHTPOJILHBIM paboTam 0,25 9
CamocTosTeIbHOC H3YUYCHHUE PA3/ICIIOB AUCITUTLIHHBI 0,5 17.8
KonrtakTHas camocrositenbHast paborta 0.2
Bua koHTpOJIA: 32a4€T / IK3aMeH 3a4éT ¢
OIIEHKOM
B 3auérnbix | B acTpoHOM.
Bupl yaeOHOM paboThl CANHULAX Hacax
O0mas TpyA0EMKOCTh JUCIUILIHHBI 110 Y4eOHOMY IUIaHY 3 81
Kounrakthas pa6ora (KP): 1,5 40,5
Jlextuu (JIek) 0,5 13.5
[Tpaktnueckue 3anstus (113) 1 27
CamocrosiTesibHas padoTa: 15 40,5
Brmmosngenue u 3amura PI'P 0.75 20,25
[ToaroToBKa K KOHTPOJILHBIM paboTaM 0,25 6,75
CaMocCTOsTeIbHOE N3YUCHUE PA3/IeTIOB TUCIUTLIMHBI 0,5 13,35
KoHTakTHas camocTosiTenpHas paboTa 0.15
Buj konTpoJsi: 3a4éT / 3k3aMeH 3auér ¢
OLIEHKOM

AHHOTanus padoveil MPOrpaMMbl JUCHUIIMHBI « JKCIIEPTHbIE CHCTEMbI B XUMHH H
xumunueckoi Texnonorun» (b1.B.J1B.1.2)

1. HEJ'II/I AUCHUIIVIMHBI — HAaYYUTh MAaruCTpaHTOB TCOPECTUYECCKHUM 3HaHUAM U
MPAKTUYICCKUM YMCHHUAM W HABbBIKaM CO3JaHHA W HCIOJBb30BAaHUSA OSKCIICPTHBIX CHUCTEM [JIA

pemeHus 3anad
yIpaBiIeHUs] XUMUYECKUMU TIPOU3BOACTBAMH.

2. B pe3yabrare u3y4YeHUs] JMCHUILIMHBI
MATrUCTPaTyPhl J0JIKEH:

oonadamp crenyomyuMu NpogeccuoHAIbHBIMI KOMIIETCHIIUAMM:
— CIOCOOHOCTHI0 (hOPMYITUPOBATh HAYYHO-HUCCIIEAOBATEIIbCKUE 3a7a4ud B 00JIaCTH

peanr3aly SHEPro- u pecypcocoepexenus u perrars ux (ITK-1);

IMPOCKTUPOBAHUS, IIJIAHUPOBAHUWA, IIPOTHO3UPOBAHUS, AUATHOCTHUKU

o0yyamomuiicds N0 mnporpamme

- TOTOBHOCTBLKO K IIOHCKY, O6pa6OTKC, AHAJIN3Yy HW CHUCTCMATU3AllM HAYYHO-
TEXHUISCKOMN I/IH(I)OpMaI_[I/II/I o TEME HCCIICAOBaAHMAA, BLI60py MCTOAUK U CPCACTB PCIICHUSA

3agaun (I[1K-3);

- CHOCOOHOCTBIO K AHAM3y TEXHOJOTHMYECKUX IMPOILIECCOB C IENbI0 MOBBIIICHUS
nokaszarejeil SHepro- MU pecypcocOepexeHusi, K OIEHKe SKOHOMHYecKoil 3¢ddekTuBHOCTH
TEXHOJOTMYECKUX TPOIECCOB, UX dKoIornueckoi dOezomacHoctu (I1K-9);

3HAMmMb:
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—  OCHOBHBIC TIOHSITHS, KJIacCH(PHUKAIUU U 00JACTH MPUMEHEHHUsS IKCHEPTHBIX CHUCTEM
JUTSL petieHus HepopMaaTu30BaHHBIX 3a7]a4 XUMUUYECKON TEXHOJOTHH;

—  TEOPETUYECKHE OCHOBBI CO3/IaHUSI M OPTaHU3ALMH SKCIEPTHBIX CUCTEM JIJISl PEIICHUS
3a/1a4 MPOEKTUPOBAHUS, IJITAHUPOBAHUS, MPOTHO3UPOBAHUS, TUATHOCTUKU W YIPABJICHHUS B
XHUMHUYECKOH TEXHOIOTHU;

—  MOJEJH NMPEJCTaBICHUS 3HAHUM B IKCIIEPTHBIX CUCTEMAX;

—  MEXaHHU3MBI JIOTUYECKOTr0 BHIBOJIA B AKCIIEPTHBIX CUCTEMAX;

— METOAbl W QITOPUTMbI TMPHUHATHA pEHICHUWH B 3aJadaX [POCKTUPOBAHUS,
MJIAHUPOBAHUS U YIPABJICHUS XUMHUKO-TEXHOJIOTHYECKMMHU MPOLIECCAaMU U MPOU3BOJICTBAMH C
HCITOJIb30BAHUEM JKCIIEPTHBIX CHUCTEM;

—  METOJBI U TOJIXOJbl K CO3AAHHIO IKCIIEPTHBIX O0YYAIONINX CUCTEM U TPEHAXKEPHBIX
KOMILUIEKCOB /Il YIPABJICHUS] XUMHKO-TEXHOJIOTMYECKUMH TMPOIECCAaMHU, CHUCTEMaMH H
XUMUYECKUMH TPEIPUATHIMH,

ymembn:

— (opmynupoBaTh  MMOCTAaHOBKM  3aJad  IMPOCKTUPOBAHHS, IPOTHO3WPOBAHUS,
MJIAaHUPOBAHUS, ONITUMH3AIIMN U YIPABICHUS] O0BEKTAMH XUMHUYECKOW TEXHOJIOTHH B YCIOBHUAX
HEONPEICICHHOCTH M BBIOMPATh METOAbI PEIICHHMS JaHHBIX 3aJad  C HCIOJIb30BaHHEM
AKCIIEPTHBIX CUCTEM;

— paspabaThiBaTh 0asbl MPaBWJI M 0a3bl 3HAHWUW JJISI CO3/aHMS AKCIEPTHBIX CHUCTEM B
XUMHUYECKOH TEXHOIOTHU;

—  paspabaThIBaTh AJITOPUTMBI JIOTHYECKOTO BBIBOJIA B IKCIIEPTHBIX CUCTEMAX;

8/1a0emnb:

— — IpUEMaMH HCIIOJIb30BaHUS COBPEMEHHBIX O000J0YEK SKCHEPTHBIX CHCTEM IS
pelleHus 3aa4 MOAEPKKH MPUHATHS PEIICHUN U YIIPABICHUS B XUMHUYECKON TEXHOJIOTHUH.

3. KpaTtkoe cogep:xaHue TUCHMILIUHBI:

Mooynv 1. [Ipunyuner nocmpoenusi 3KCNEPMHLIX cucmem. IKCIEPTHBIE CHUCTEMBI:
o0yacTu MpUMEHEHUs NP PElIeHUH 3a/1a4 TUIAaHUPOBAHMUSI, IPOTHO3UPOBAHUS, TPOSKTUPOBAHUS
U YOpaBJICHUS SHEPro-pecypcocOeperaronumMyu MporeccaMd B XUMHUYECKON TEXHOJIOTHH,
HepTexumun U OuoTexHonoruu. CpeacTBa MOCTPOCHHSI IKCIEPTHBIX cucteM. CTaHAapTHBIC
000JI0YKH ISl CO3JaHMS SKCHEPTHBIX cuCTeM. [IpuMepsl MCIONB30BaHUS IKCIIEPTHBIX CUCTEM
JUIsL pellieHMs] 3aJad IUIAHUPOBAHMUS, TNPOTHO3MPOBAHUS, JIMAarHOCTUKA W YOPABJICHUS B
XUMHUYECKOW TEXHOJIOTHH. XapaKTePUCTUKA DKCIEPTHBIX CUCTEM KaK CHCTEM HCKYCCTBEHHOTO
uHTeNnnekTa. JlaHHble U 3HaHUA. MeTobl cOopa HKCIEPTHHIX 3HAHUN U 00paOOTKH IKCIEPTHBIX
OIICHOK B TPOIIECCe TPYIIOBOTO MPUHATHUS pemieHuit. TpeboBanus k skcrieptam. CTpareruu
nosydeHus 3HaHuil. CTpyKTypUpOBaHHE 3HAHUM.

Mooynv 2. Jlocuueckue moodenu 6 cucmemax, OCHOBAHHbIX HA 3HaHusAX.Jloruka wu
jorudeckoe ympasieHue. OyHKIINN, aKCHOMBI U TEOpeMBbI (3aKOHBI) anreOpsl Joruku. Tabmuma
COCTOSIHMM ¥ TalOnuna WUCTUHHOCTH. [locTpoeHune JnepeBa CMEHBI COCTOSIHUM XHWMHKO-
TEXHOJIOTHYCCKON CHUCTEMEI. JIOrHUecKne CXeMBbI.

Mooynv 3. Mooenu npedcmasnenus 3uanutl 8 sxcnepmuvix cucmemax. Kiaccudukarms
MoOJieNied TPEACTABJICHHUS 3HAHUW B CHUCTEMaX MHCKYCCTBEHHOro UHTeIeKTa. (CeTeBbie
CTPYKTYPHO-IMHTBUCTUYECKUE MOJEIHM TPEACTABJICHHUS 3HAHWUN: CEMAHTHYECKHE CETH,
Heuerkne cetu [lerpu. @DpeliMbl: TOHATHE, KilaccHUHKAIMSA, CIOCOOBI TPECTABICHUS.
®peiiMOBBIE MOJENHM TPEJACTABICHUS 3HAHUN 00 O0OBEeKTaX XUMHUYECKOW TEXHOJOTUU U
MPOLEAYPHl TOTUYECKOTO BBIBOJA PEIICHUHN C MCIIOJIb30BAaHHEM MOJelieil Ha OCHOBE (peiiMOB.
[IponykuroHHBIE TIpaBUja W TMPOAYKIIMOHHBIE MOJCIH TpeacTaBieHus 3HaHui. Cucrema
OPOAYKIIMOHHBIX TpaBWiI. Anroput™ ¢GopMUpoBaHUs pabodero Habopa MPOIYKIIMOHHBIX
MpaBuJjI, MPOBEpPKa HA MPOTUBOPEUYMBOCTh M M3OBITOUHOCTH. [Iporieaypa BbIBOJA pelICHU Ha
OCHOBE MPOIYKITMOHHBIX MO MpeICTaBICHHs 3HAaHUI Ha IpUMepax 3a/1a4 KiIacCHu(pUKaIuy,
BBIOOpA M YNPABJICHUS B XUMHYECKOW TEXHOJIOTHH.
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Mooyne 4. Oxcnepmmuvie obOyuarowue cucmemvl U MPEHANCEPHBIE KOMNIEKCbl 6
xumuueckou mexuonoeuu. IkcneptHoie odydarommue cuctembl (DOC). Ctpykrypa D0C. bazb
3Hanuii B DOC. KommbploTepHble TpeHaXKepHBbIE OOydaronme KOMIUIEKChl. DyHKIHOHAIbHAS
cTtpyktypa.  CTpykTypa  MareMaTH4eckoro  oOecreueHUss  MOJIYJbHOTO  TpeHaxepa.
Hcnonp30BaHnEe CTaHIAPTHBIX OO0OJOYEK HKCHEPTHBIX CUCTEM JUIS CO3/laHUS UMHUTATOPOB
(GyHKIIMOHUPOBaHUSI OOBEKTOB XMUMHUYECKHUX IPOU3BOJCTB. Pa3paboTka OIOKOB COMpsIKEHUS
KOMITBIOTEPHBIX OOYYaIOIIUX TPEHAKEPHBIX KOMIUIEKCOB C CHCTEMaMH JHCIETYEPCKOTro
yrpaBieHus 1 cOopa JaHHBIX.

4, O0beM y4eOHOI U CHUTITHHBI

N B 3auernbix | B akanmem.
Bunsl yueOHON paboThI
eIMHUIIAX Jacax
OO0mas TPy10eMKOCTh THCIHILIHHBI 110 Y4eOHOMY MJIAHY 3 108
KonTakTHas padora (KP): 1,5 54
Jlexuunu (Jlek) 0,5 18
[Tpaktuueckue 3ansatus (I113) 1 36
CamocrositesbHas padora (CP): 15 54
[ToaroroBka Kk KOHTPOJILHBIM paboTaM 0,4 14
Pedepar 0,55 20
CamocTosTeIbHOE U3YYCHHUE PA3ICIOB JUCIIUTUTHHBI 0.55 19,8
KonTakTHas camocrosiTenbHas pabota ' 0,2
Bua koHTpoJIA: 3aueT / IK3aMeH - 3ader ¢
OLICHK O
B 3auetnbix | B actponoMm.
Bunpl yueOHOI paboThI eIMHUIIAX qacax
OO0mas TPy10eMKOCTh THCIHILIHHBI M0 YYeOHOMY MJIAHY 3 81
Kounrakthas patora (KP): 15 40,5
Jlexruu (JIek) 0,5 13,5
[Tpaktuueckue 3ansatus (I113) 1 27
CamocrositesbHas padora (CP): 15 40,5
[ToarotoBka Kk KOHTPOJIBHBIM paboTaM 0,4 10,5
Pedepar 0,55 15
CaMoCTOsATENBHOE N3YUYEHHE PA3AEIOB IUCHUIUIMHBI 14,75
0,55
KonrakTHas camoctosTenbHas pabota 0,15
Buja kouTpoJisi: 3a4eT / IK3aMeH - 3auer ¢
OLICHKOM

AHHoOTalnus padoueil nporpaMmsl JMcHUILIMHBI «XeMoMeTpuka» (b1.B./IB.2.1)

1. Hean aucumminHbl «XeMOMeTPUKa» — OBJIa/IEHUE MaruCTpaHTaMU CTPYKTYPHBIMU
METOaMH U aIropuTMaMu 00pabOTKH OOJBIINX MACCUBOB 3KCIIEPUMEHTANIBHBIX JaHHBIX, B TOM
YHCJIe MHOTOMEPHOI'O CTaTUCTUYECKOI0 aHaIN3a, ONTUMH3AINH aHAIMTUYECKOH HHpOopMaluu B
00J1aCTH XUMHUYECKOW TEXHOJIOTHH, HEPTEXUMUU U OMOTEXHOIOTHH.

2. B pe3yabraTre wu3y4YeHUsl IUCHUILUIMHBI oOOy4yalommiics 1Mo mporpaMmme
MArHCTPATYPhI J0JIKEH:

oo1a0ams creayromMy 00menpodeccCuoOHAIbLHBIMUA KOMIIETEHUSIMM:

- CMOCOOHOCTBIO K MPO(ecCHOHANIBHOM  HKCIUTyaTallid  COBPEMEHHOTO
o0opy/0BaHusl U IPUOOPOB B COOTBETCTBUU C HalpaBieHHeM U npoduieM noarorosku (OITK-

3);
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- TOTOBHOCTBIO K HCIIOJIb30BAHHUIO METOAOB MAaTEMaTH4YECKOIO0 MOEINPOBAHUS
MaTepHAJIOB U TEXHOJOTHUECKUX MTPOLECCOB, K TEOPETUUECKOMY aHAINU3Y U SKCIIEPUMEHTAIbHON
npoBepke Teoperrueckux runore3 (OI1K-4);

NpogecCHOHAIBLHBIMH KOMIIETCHIMAMU

— CIIOCOOHOCTBIO MCIOJIb30BaTh COBPEMEHHBIE METOJIUKU U METO/IbI, B IIPOBEACHUN
AKCIIEPUMEHTOB U HUCIIBITAHUMN, aHAIU3UPOBATh UX PE3YJIbTAThl U OCYILIECTBIATh UX KOPPEKTHYIO
untepnperanuto (ITK-4);

— FOTOBHOCTBIO pa3palaThlBaTh MaTEMAaTHUYECKUE MOJEIM M OCYLIECTBIIATH HX
JKCIIepuMeHTaNIbHYIO poBepky (I[TK-6);

- CHOCOOHOCTBIO K aHAJIN3y TEXHOJOTHMYECKUX IIPOLIECCOB C LEJIBIO IOBBIILICHHS
HoKa3aTejae HSHepro- MU pecypcocOepexeHus, K OLEHKe SKOHOMHYecKoil 3¢ddexkTuBHOCTH
TEXHOJIOTHYECKHUX MPOIECCOB, UX IKoorndeckoi oezonacuoctu (I1K-9);

3Hamy:

— MpeaIMeT U METOJ| XEMOMETPHUKH; OCHOBBI TEOPUM U METOABl HU3MEPEHUH; METOJIbI
oOHapyXeHUs: U OOpabOTKM CHUIHAIOB; CMBICI ONEPALUKM TPAJyUpOBAHUS U IPUMEHSEMbIe
METO/Ibl; OCHOBHBIE CBOMCTBA KOPPEISILIMOHHON MaTPULIbI, CTPYKTYpPHBIE METO/bI PErPECCUOHHOTO
aHaJIM3a; HAa3HAUYEHHE CTOXACTHUYECKOro (PaKTOPHOIO aHalln3a, YCTOMYMBOCTh CTATUCTUYECKOTO
OLICHMBAHMSI; METOJbl PA3JIOKEHUS! CJIOKHBIX CHUTHAJIOB HA MPOCTHIE; METOJbl PACHO3HABAHUS
00pa3oB, KIIaCTEPHOr0 aHAJIH3a;

ymembn:

— UHTEPIIPETUPOBATH PE3yJIbTAaThl U3MEPEHUHN, OLICHUBATh UX MOTPELIHOCTh, (OPMUPOBATH
MaTpUIbl JAHHBIX; BBIIOJHATH CTATUCTHYECKYIO 00pabOTKy MH(pOpMaIuy; BEIOUPATh a/IeKBATHBIN
METOJl TpajJydpoBaHHUs U MPUMEHATh KAJIMOPOBOYHbIE KpUBBIE B XHMMHYECKOM aHAJIM3E;
pa3pabaTeIBaTh M MPAKTHYECKH MPUMEHSTH aJrOPUTMBI 00padoTKK WHpOpPMaIK; pa3padaTeiBaTh
U IIPAKTHYECKU NTPUMEHSTh aITOPUTMBI PA3JIMYHBIX BAPUAHTOB (PAaKTOPHOTO AHAJIN3A; ONPEIEIATh
CJIO)KHOCTb CUTHAJIOB M BBIOJHATH UX pa3pelleHHe; pa3padarbiBaTb U INPUMEHSTHh aIrOPUTMbI
aBTOMATUYECKOH KJIacCU(UKAIIH;

enaoemy:

— MeTOJaMM JKCIUTyaTalldd COBPEMEHHOro HH(OPMAIMOHHOIO 000pyI0BaHus,
MPAKTUKOM MPUMEHEHMSI TAKETOB MPUKIIAIHBIX IPOTpaMM IO N3YUEHHOMN JAUCLHUIUIMHE.

3. KpaTkoe cojep:kaHue TUCHMILIMHBI: B Kypce JEKIMH H3J1aratloTcss METOJOJIOTHS U
TEOpUsT XEMOMETPUKH, (PAKTOPHOTO M AUCKPUMHUHAHTHOIO AaHaJIW3a, MPUEMbl XpaHEHHUS U
00pabOTKH pa3pekeHHBIX MACCUBOB. B KauecTBe NMpakTHYECKUX 3aJau paccMaTpUBaeTCs BHIOOP
aJIeKBaTHBIX METOJOB aHaJln3a U 00pabOTKM 3KCIEpUMEHTAIbHON HH(OpPMAaLIUY, B TOM YHCIE —
IpY HAJIMYUU TIOMEX, IPUMEHEHUE BHIUMCIUTENBHON TEXHUKHU TS €€ 00paboTKU

4. O0beM y4eOHOH JUCHUIIMHBI

. B 3auernsix | B akanem.
Bunsl yueOHol paboThl
eIMHUIIAX qacax
O0mas TpyA0eMKOCTh JMCIUILIHHBI 110 Y4eOHOMY IUIaHy 4 144
Kounrakrnas pa6ora (KP): 2 72
Jlexumu (JIek) 0,5 18
[Tpaktryeckue 3anstus (I13) 0,5 18
Jlaboparopusie 3ausatus (J13) 1 36
CamocrositesbHas padora (CP): 2 72
[TonroToBka K 1a00paTOPHBIM 3aHATHSIM 0,83 30
CaMoCTOSITEIbHOE U3YUYEHNE PA3AEIO0B TUCIUILIMHBI 1,17 41.8
KonTtakTHas camocrositenbHas paboTta 0.2
3auer ¢
Bup koHTpoOJISI: 3a4eT / IK3aMeH o
OIIEHKOii
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N B 3auetnbix | B acTpoHOM.
Bunpl yue6HOM paboThI
eIUHHIIAX yacax
O0masi Tpy10eMKOCTh JIMCIUILIHHBI 110 Y4eOHOMY ILIAHY 4 108
Konrakthas pa6ora (KP): 2 o4
Jlexumu (Jlek) 0,5 13,5
[Tpaktuueckue 3ansatus (I13) 0,5 13,5
Jlaboparopusbie 3ausatus (J13) 1 27
CamocrositesbHas padora (CP): 2 o4
[ToaroroBka k J1a0OpaTOPHBIM 3aHATUSIM 0,83 22.41
CamocTosTeIbHOC H3YUYCHHE PA3/ICTIOB TUCIIUILUIMHBI 1,17 31.44
KonTtakTHas camocrositenbHas pabora 0.15
3aver ¢
Bua koHTpoOJIA: 3aUueT / IK3aMeH "
OLIEHK O

AHHOTaNuUs padoyeil MporpaMmbl JUCHUILIHHBI « KOMIIbIOTEPHBIE CHCTEMbI
NPOEKTHPOBAHMS U YIIPaBJIeHUs XMMHU4YecKumMH npoussoacreamm» (b1.B./1B.2.2)

1. Heap aucuuniaunbl «KoMnbloTepHble cHCTeMbl NPOEKTHPOBAHMS U YIIPABJICHHSA
XMMHYECKMMH TPOU3BOACTBAMM» — HAayYUTh MAarucCTPAaHTOB TEOPETHUECKUM 3HAHUSIM U
IPAaKTUYECKMM YMEHHUSM HCIOJIb30BAHUSA COBPEMEHHBIX MaTeMaTHUECKUX METOJI0B, MOJENEH,
UHPOPMALIMOHHBIX M TPOTPAMMHBIX CPEICTB [UIA pEHICHHS IIUPOKOTOo Kpyra 3aaady
aBTOMATH3UPOBAHHOTO MPOEKTUPOBAHMS U YIPABICHUSI XMMUYECKHMMHU IPOU3BOJICTBAMHU.

2. B pe3yabraTe wu3yYeHUs JHCHMILUIMHBI OOY4YalOIIMiici 1O mporpamMme
MATHCTPATYPBI 10JIKEeH:

- obnadamp CreayrOIUMHA 001enpogecCHOHAIbHBIMI KOMIIETeHIUSIMU:

- CIIOCOOHOCTBIO K NPO(MECCHOHAIBHOM  IKCIUIyaTallld  COBPEMEHHOTO
00opynoBaHusl 1 TPUOOPOB B COOTBETCTBHH C HalpaBiieHHeM H npoduieM nmoarotoBku (OITK-
3);

- TOTOBHOCTBIO K WCIIOJIb30BAaHUIO METOJIOB MaTeMaTHYeCKOTO MOJIEIUPOBAHUS
MaTepHaIOB U TEXHOJOTHUECKUX MPOLECCOB, K TEOPETUUECKOMY aHAINU3Y U SKCIIEPUMEHTATbHON
npoBepke Teoperrueckux runore3 (OI1K-4);

NpogecCHOHAIBLHBIMH KOMIIETEHIMAMU

- CIOCOOHOCTBIO HCIONIB30BATh COBPEMEHHBIE METOIMKH U METOJIbI, B TIPOBEICHUH
HKCTIEPUMEHTOB M MCIIBITAHUH, aHATM3UPOBATH WX PE3YIBTATHI H OCYHIECTBISTh UX KOPPEKTHYIO
unreprnperanuio (I1K-4);

- TOTOBHOCTBIO DPa3padaThiBaTh MAaTEMAaTUYECKHE MOJAETH W OCYIIECTBIATH HX
JKCTIepUMeHTaNIBHYIO TpoBepky (I[TK-6);

- CHOCOOHOCTBIO K aHAM3y TEXHOJOTMUYECKUX IPOILIECCOB C IENIbI0 MOBBIIICHUS
nokaszarejel HSHepro- MU pecypcocOepexeHusi, K OLEHKe SKOHOMHYecKoill 3¢ddexkTuBHOCTH
TEXHOJOTUYECKUX TPOIIECCOB, UX dKoIornueckoi 0ezomacHoctu (I1K-9);

- CHOCOOHOCTBIO pa3padaTbiBaTh MEPOIIPUATHUS 110 KOMIJIEKCHOMY HCIIOJIb30BAaHHIO
CBIPBS, 110 3aMeHe AepuuTHbIX Marepuanos (I1K-11);

- CIOCOOHOCTBIO  CO3/1aBaTh TEXHOJOTMH YTHWIIM3AIMA OTXOJOB W CHUCTEMBI
obecrieueHus YKOJI0rnIeckoi 6e3omacHoctu npouspoctaa (I1K-12);

3Hamb:

—  METOJIbI HCCIIEJIOBAHUSI XUMHUYECKHX MMPOU3BOJICTB KaK O0BEKTOB MPOCKTUPOBAHUS U
yIpaBJICHUS;

— OCHOBBI CO3/[aHUS M OPraHM3alld KOMIIBIOTEPHBIX YEJIOBEKO-MAIIMHHBIX CHUCTEM
MPOEKTHUPOBAHUS U YIIPABJICHUS XUMHUYECKAMH TPOU3BOJICTBAMH;

—  METOJbl MOJENUPOBAHHUS U NPOSKTHPOBAHUS XHMHYECKHUX IPOU3BOJICTB, B TOM
YHCIIe B YCIOBUSAX HEONPEIENeHHOCTH;
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—  MOJENH, METOJIbl M KOMIUJIEKCHI MPOTPAMMHBIX CPEACTB ISl MPOCKTUPOBAHUS
XUMHYECKHX TPOU3BOACTB C Yy4ETOM TpPeOOBAaHUH OKCIUTYaTAallMOHHOW HAJEKHOCTH U
MPOMBINIJICHHON 0€30MacHOCTH;

— METOAbl W QITOPUTMBI  MPSIMOTO  IIM(PPOBOTO  YIPaBICHHUS  XUMHKO-
TEXHOJIOTUYECKAMHU TPOIECCAMU W JITOPUTMBI YIPABICHHS allapaTaMd IEePHOAHYECKOTO
JIeHCTBHS,

— TEOPETHYECKHE OCHOBHI ~ INPOCKTUPOBAHWSI W YIPABJICHUS  XUMHUYCCKUMHU
MPOM3BOJICTBAMH C MCIIOJIb30BAHHEM CUCTEM TOJICPIKKU IPUHSATHS PEIICHHIA;

ymembs:

—  MPOBOJUTH aHAJHM3 TUIIOBOTO OOOPYIOBAaHUS M YCTAHOBOK XMMHUYECKHX TIPOU3BOJICTB
KaK OOBEKTOB MTPOSKTUPOBAHUS U YIIPABJICHUS;

— CcraBUTh ¥ (OPMYIUPOBATH 3a/Ja4dl  MOJICIMPOBAHUS UM  TPOCKTUPOBAHUS
000py/IOoBaHUs, YCTAaHOBOK XHMHYECKHX IPOM3BOJCTB, a TaKKe KOHTPOJII W YIpPaBICHUS
Ka4eCTBOM XMMHYECKOW TPOTYKIIMH B YCIOBUSIX HEOIPEICICHHOCTH;

— WCCIEAOBaTh MPUPOAY HEOMPEICIICHHOCTH B 3a7adaX IPOCKTUPOBAHUS U
VIPaBICHUS XUMHYCCKHMMH TIPOM3BOACTBAMH W OOpAlIEHUS XUMHUYECKOW MPOIYKIIUU U
BBIOUPATh METOJIbI PELICHHS JJAHHBIX KJIACCOB 3a/1a4;

—  HCTOJB30BaTh METOJIbI MIPHHSATUS PEUICHUH Ui aHaIu3a W BhIOOpA allbTEPHATHUB B
nporecce MHOTOKPUTEPHAILHOTO TMPHHATUS PEUICHUH IMPH MPOCKTUPOBAHMHM W YIIPABJICHUU
XUMHUYECKHMH ITPOU3BOJICTBAMU;

— TPOBOJUTH PACUEThl HAJEKHOCTH OOOPYJOBAaHUS M YCTAaHOBOK XHMHUYECCKHX
IPOM3BOJICTB;

— TPOBOJWUTH aHAIHM3 OOOPYIOBaHWS M YCTAHOBOK XHMHYECKHX IPOU3BOJACTB Kak
HUCTOYHUKOB TEXHOTEHHOW OTIACHOCTH HA CTa/IMH MTPOSKTHPOBAHHS,

— TPOBOJWUTH  pacyeTbl JHCKPETHBIX  MOJEICH  OOBEKTOB  yIpaBICHUS U
MPOCKTHUPOBAHUE IIU(PPOBBIX PETYIISTOPOB;

— pa3pabaTbiBaTh MAaTEMaTUYCCKHE MOJEIU IPOIECCOB CMEHBI COCTOSHUH ¢
WCTIOJTb30BaHUEM MOJISIIM KOHEYHOT'O aBTOMATa U TEOPHH KJIacCUIecKux ceteit [lerpw;

enaoemo:

— Merojamu (hopMamM3aluy 3a7ad MPOCKTHUPOBAHUS W YIPABICHUS XUMHUYCCKUMU
MIPOM3BOJICTBAMH B JICTEPMHHHPOBAHHBIX YCIIOBUSIX M B YCIIOBUSX HEOPEICIICHHOCTH;

— HaBBIKAMH HCIIOJNH30BAHMUSI KOMILJIEKCOB MPOTPAMMHBIX CpPEICTB MAJS aHalu3a u
cuHTe3a xuMuko-texHonornueckux cucreM (XTC), KOHTpods KadyecTBa XHUMHYECKOMN
MIPOYKIIMH, OTICHKH TTOCIICICTBUI aBapHii HA XHMUYECKHU OMMACHBIX 00BEKTaX;

— HaBbIKaMH (HOPMATU30BAHHOTO MPEACTABICHHS MOJEJEH JOrHYeCKOro YIpaBlICHUs
anmaparaMu TepUOJIHIECKOTO ICHCTBUS;

— TpaKTHYECKUMU HaBBIKAMHM  HCIOJb30BAHUS  COBPEMEHHOTO  MPOTPaAMMHOIO
obecrnieueHus Uil YIpaBIeHUS XUMHUKO-TEXHOJIOTHUECKUMU CUCTEMaMH.

3. KpaTkoe conep:kanue TUCHUNIHHBI:

Mooyne 1.  Cucmemuvli  amaiu3 XUMUYECKUX NPOU3BOOCME KAK  00BEeKmos
npoexmuposanus u ynpaeienusi. OCHOBHBIC TIOHSTHS, OTPENEICHUS U TEPMHUHOJIOTHS: CHCTEMBI
U BUIBI CHCTEM B HEpPApXUM XUMHUYECKOTO MPOU3BOACTBA. XHMMHUYECKHE IMPOU3BOJCTBA KaK
OOBEKTHl TMPOCKTHUPOBAHUS U yIpaBJIeHUs. I[Iporecchl TPOCKTHPOBAHUS U YIPABIICHUS
XUMHUYECKUMH TPOU3BOICTBAMU KaK OOBEKTHI aBTOMAaTH3alUU. YeTOBEeKO-MalTMHHBIE CHCTEMBI
JUTSL TIOJJICPYKKU TIPOIIECCOB MPOCKTHPOBAHUS M YIPABIICHUS XUMHYCCKHMH IPOHM3BOJICTBAMHU.
TunoBast CTpyKTypa 4eI0BEKO-MAIIMHHON CUCTEMBI.

Mooyne 2. Obwue 80npocvl NPOeKMUpPOBAHUs XUMUYECKUX NpOou3so0cms. 3aladud |
OCHOBHBIE HAMPABJICHHSI MPOSKTUPOBAHUS XUMHUECKUX TTPOU3BOACTB. OCHOBHBIE YAaCTH MPOEKTA
XUMHUYECKOTO mpeanpusaTus. [IpoektHas aokymeHTarus. OCHOBHBIC 3Tallbl IMPOCKTUPOBAHUS
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XUMHUYECKHX TPOM3BOJCTB: TPEANPOSKTHBIC WCCIEAOBaHMs, pa3padoTka 3aJaHusi Ha
MPOEKTUPOBAHNUE MHKEHEPHOE (ICKU3HOE) MPOEKTUPOBAHKE, TEXHUYECKOE TPOSKTHPOBAHHUE.

Mooyne 3. Ocnogbl nocmpoenusi U  Op2aHU3AYUU  KOMNbIOMEPHBIX — CUCTHEM
NPOEKMUPOBAHUSL XUMUYECKUX npou3800cTB. DYHKIMOHAJIbHAS CTPYKTypa KOMIIBIOTEPHOMN
CUCTEMBl IPOEKTHPOBAHMUSI XUMHUYECKMX IIPOU3BOJCTB: COCTAaB W HA3HAYEHHE I10JCHCTEM.
MeTtoauueckoe, JTMHTBUCTUYECKOE U OpraHU3allMOHHOE 00eCreYeHHe KOMITBIOTEPHBIX CHUCTEM
INPOCKTHPOBAHUS XUMHUYECKUX MPOU3BOJACTB. MHpOpManmonHoe obecriedyeHne KOMITBIOTEPHBIX
cucteM mpoektupoBanus. CocTaB MPOrpaMMHOIO OOECIeUeHUs! KOMITBIOTEPHBIX CHCTEM
npoekTupoBanus. llpukiagHoe mporpaMMHOe oOecreueHue: MeToJ0- U HpoOJIeMHO-
OpPUEHTHPOBAHHbBIE NAKEThl MPUKIATHBIX MporpamMMm. @yHKUHOHAIbHAs CTPYKTypa THUIIOBOM
cuctembl nogaepxku npuHatus peumienuit (CIIIP). Ctparernn npoekTHpoBaHUS XUMHUYECKHX
npou3BoACTB ¢ wucnonb3oBanuem CIIIIP. JlaGoparopnass wuHbOpMaIlMOHHAs MEHEHKMEHT
cucrema (JIMMC) kak cpencTBO aBTOMAaTH3al[MU aHAIN3a, KOHTPOJIS M YIPaBIEHUS KaueCTBOM
XUMUYECKON MPOIYKIHUU.

Mooyne 4. Mamemamuueckoe obecneuenue KOMNLIOMEPHLIX CUCMEM NPOEKMUPOBAHUSL
XUMuyeckux npouzeoocms. BUIIbI MaTeMaTUYECKUX MOJENeH, UCHOJb3YEeMBIX IMPH pPEUICHUH
3a/1a4 TEXHOJIOTMUYECKOT0 IPOEKTUPOBAHMSI XUMUYECKUX MPOon3BOoACTB. Meroabl cunte3a XTC B
JIETEPMUHUPOBAHHBIX YCJIOBUSX WU YCIOBUAX HEONPEACIEHHOCTU. METOoJbl MPOEKTUPOBAHUS
ONTUMATBHBIX TEXHOJOTUYECKUX CUCTEM XUMHUYECKUX MPOU3BOJICTB.

Mooyne 5. IlpoexmupoeaHue Xumuueckux npou3eo0cme ¢ yyemom mpebo8aHull
npomviuiienHol 6ezonachocmu. (OCHOBHbIE HOPMAaTHUBHBIE U HOPMAaTHUBHO-METOAMYECKUE
JOKYMEHTBI, PErIaMEHTUPYIOIIUE NPOEKTUPOBAHHE XHUMHUYECKUX IPOU3BOJACTB C YYETOM
TpeOOBaHUI MPOMBIIUICHHOW Oe30macHOCTH. Mopaenun W METOIUKH OIEHKH TOCIEACTBUN
XUMHYECKHX aBapuil ¢ BIOpOCamMH, B3pbIBAMU M MOXKapaMH Ha XMMHUYECKU OMACHBIX O0BEKTaX.
Metoapl MPOEKTUPOBAHUS XWMHUUYECKHX IMPOU3BOJCTB C TMO3UIUN HAIEKHOCTH TEXHUYECKUX
cucteM. OCHOBHBIE TIOHATHS TEOPUM HAAEKHOCTH. MeTonpl pacuera anmaparypHoul u
(YHKIIMOHAJIBHOW HAJEKHOCTH MPOCTBIX M CIOXKHBIX CcUCTEM. CTpPyKTypHBIE, JIOTHKO-
BEPOATHOCTHBIE, BEPOATHOCTHBIE METOJIbI pacyeTa HaJAECKHOCTHU KOMOWHUPOBAHHBIX CHCTEM.
Meron «myre m cedeHuil». Monenu pacuera HaJEKHOCTH PE3EPBUPOBAHHBIX CHCTEM C
MCII0JIb30BaHNEM MapKOBCKHX ITPOLIECCOB.

Monynb 6. OCHOBBI NTOCTPOEHMSI U OpraHU3aLMM KOMITBIOTEPHBIX CHUCTEM YIPaBICHUS
TEXHOJIOTHYECKUMHU MPOLECCaMU XMUMHUYECKUX MpOU3BOJACTB. CTpyKTypa HMHTETPUPOBAHHOM
ABTOMATHU3UPOBAHHOW CHUCTEMBI VIPABICHUS XUMHUYECKUMH mpeanpustusimMu. OCHOBHBIC
METO/Abl U NPHUHIMUIBI TMOCTPOCHUS HMEPAPXUUECKUX CHCTEM YyhpaBieHHs. PacrpeneneHHble
CUCTEMBI yIIPaBJICHHUS.

Mooyne 7. Memoovl u aneopummvl  npaAMo20 YUDPoB02O YNPAGIeHUs XUMUKO-
mexHonocuveckumu npoyeccamu. CTPYKTypa CHUCTEM MpsMOro HU(GPOBOrO YIPABIICHUS.
HuckpetrHsle cuctemsl. JluckperHoe npeoOpaszoBanue Jlamnaca (Z-mpeobpa3oBaHME) M €TO
cBoiictBa. JluckperHas mnepenarodyHas (yHKUus. MeToabl pacuera JAMCKPETHBIX MOJEINEH.
[IpencraBinenne MUGPOBBIX CUCTEM B MPOCTPAHCTBE COCTOSHUNU. METOABI MPOEKTUPOBAHUS
u(poBbIX perynaropoB. Pacuer napamerpos uudposoro [INI-perynstopa.

Mooyne 8. Moodenu, memoOvi u ancopummsl J02UYECKO20 YNPAGIEHUs aAnnapamamu
nepUOOUUecKo20 O0elcmseusi U Npoyeccamu Ux 63auMoOeucmsus 8 MHO20CMAOUUHBIX XUMUKO-
mexuonocuieckux —cucmemax. Buasl u  (QopMBl TpEACTaBICHHS MOJIENU JIOTUYECKOTO
yrnpasiaeHus. Mojaenb TEXHOJOTHYECKOM CTaJAuM MHOTOCTAJUHHOTO TEXHOJOTHYECKOIo
nporiecca B Buie rpada cMeHbl cocTOosHUN. Maremarndeckoe omnucaHue rpagda CMEHbI
COCTOSIHMM ammapara MepUuOJUYECKOro JEWCTBHUS B TEPMHUHAX TEOPHUU MHOXKECTB. Momeinb
KOHEYHOro asToMara. OmucaHMe W YIOpaBIEHHE MPOLECCOM, CMEHBI COCTOSHUM C
WCIIOJIb30BAaHUEM MOJENM KOHE4YHOro asTomata. OmpeneneHue kiaccnueckon ceru [lerpwm.
Onucanve CMEHbl COCTOSIHMM B amnmaparax [MEepUOJAMYECKOro JEUCTBUS C HMCIOJIb30BaHUEM
Teopun Kiaccuueckux ceredl Ilerpu. ANTOPUTMBI JIOTUYECKOTO YIPABIEHUS MPOIECCOM
B3aUMO/ICHCTBUS allapaToB NEPUOJUUYECKOTO AeiicTBUA MHOrocTaauiHbX XTC.
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Mooyns 9. Cucmemvbt no00epHCKU NPUHAMUS PeUeHUl 8 KOMNbIOMEPHLIX CUCMEeMAaX
NPOEKMUPOBAHUS U YNPABLeHUs. Xumuyeckumu npoussoocmseamu. [IpodGiema BbIOOpa BapuaHTOB
IIPOCKTHBIX pELICHUW: albTEpHATHBA, LeIM U Kpurepuu. llpuatne pemenun npu
MPOCKTUPOBAHUM  XUMHMYECKUX MPOU3BOJACTB. (OCHOBHBIE TIOHATUS U ONpPEIEICHUS.
Knaccudukanus 3amad NpUHATUS pEIICHUH. DBPUCTUYECKHE METOAbl NPHUHATHSA PEUICHUN.
Matpuiisl pemeHuii, TabJIUIbl PEIICHUH U IepeBbs peiieHnit. MeTo 1 0000IeHHONW paHKUPOBKU
Ha OCHOBE INIAapHBIX CpPaBHEHUN 10 WHIUBUAYAIbHBIM PAH)KUPOBKAM  HKCIEPTOB.
AKCHOMAaTHYECKUU MOJAXOJM K MPUHATUIO pemieHuil. [loHsATue MOonae3HOCTH, MPEeANnOYTEHUS.
AKCHOMBI MHOTI'OKPUTEPHAIILHOW Teopuu Imose3HocTu. llpuHATne pemieHud npu 3ajaHuu
npennoutreHuil B gopme oTHoueHuil. MeTon aHanu3a HepapXxud W METOJ pPaHKUPOBAHUS
albTEPHATUB JUISl PELICHUS MHOTOKPUTEPUANIBbHBIX 3a1ad NPHUHATHUS pemieHui. CTaHzapTHbIE
000JIOUKH CUCTEM MOJACPKKU MIPUHSITHS PELICHUN: OCHOBHbBIE (DYHKIIMOHAJIbHBIE BO3MOKHOCTH,
00JacTl PUMEHEHHUS ITPU IPOEKTUPOBAHUN XUMUYECKUX ITPOU3BOJICTB.

4. O0beM yueOHOM JUCUUIIJIMHBI

o B 3aueTHBIX B akanem.
Buner yueGHoI paboThl

SIMHHIIAX qacax
O01mas TPyA0eMKOCTh JUCIUILIHHBI 110 Y4eOHOMY IUIaHY 4 144
Kounrakrnas pa6ora (KP): 2 72
Jlexuuu (Jlek) 0,5 18
[Tpaktuyeckue 3ansatus (I13) 0,5 18
Jlaboparopusie 3anstus (JI3) 1 36
CamocrositeabHas padora (CP): 2 72
IToaroroBka K KOHTPOJILHBIM paboTam 0,5 18
IToaroroBka K J1abOpaTOPHBIM 3aHATHSIM 1 36
Pedepar u (wim) apyrue BUABI CAMOCTOSITEITLHBIX padoT 0.5 17.8
KoHTtakTHas camocTosTenbpHas pabora 0.2
3aver ¢
Buja koHTpoJIsi: 3a4eT / IK3aMeH .
OIIeHKOI

N B 3auernbix | B actpoHOM.
Bunel yue6HoI paboThl

eIMHUIIAX qacax
O0mas TPyA0eMKOCTh JMCIUILIHHBI 110 Y4e0HOMY IUIaHY 4 108
KonrtaktHas patdora (KP): 2 54
Jlexruu (JIek) 0,5 13.5
[Tpaktuueckue 3ansatus (I113) 0,5 13.5
JlabopaTopnsie 3ausartust (J13) 1 27
CamocrositesbHas padora (CP): 2 54
[ToaroToBKa K KOHTPOJILHBIM paboTaM 0,5 13.5
[ToaroroBka K 1a00pPaTOPHBIM 3aHATUSM 1 27
Pedepar u (mn) 1pyrue BUJIbI CAMOCTOSTENBHBIX paboT 0.5 26.85
KonTtakTHas camocrositensHas pabora 0.15
3auer ¢
Buj koHTpoJIsi: 3a4eT / IK3aMeH o
OIIeHKOii

AHHOTanus padoyeil NPOrpaMmal AUCHUILIMHBbI «O0BbEKTHO-OPHEHTHPOBAHHOE
nporpammuposanue» (b1.B./1B.3.1)
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1. Heapro aucuuniuHbl «O0bEKTHO-OPHEHTHPOBAHHOE NPOrPAMMHMPOBAaHHE»
ABIISIETCA MPUOOpETeHNne 0A30BbIX 3HAHUI M HABBIKOB IPOTrPaMMHUPOBAHMSA, IPOCKTUPOBAHUS U
pa3pabOTKU MPUIIOKEHUH ¢ TIPUMEHEHHEM 00bEKTHO-OPUEHTUPOBAHHOTO TIOAX0/1A.

2. B pe3yabrare wu3y4YeHHs UCHUILVIMHBI oOyYawluiics 1Mo mporpaMmme
MAarHCTPATyPhI J0JIKEH:

- oonaoams cieayromuMu NMpo¢ecCHOHATbHBIMU KOMIIETEHIMSIMH:

— TOTOBHOCTBIO K TIIOHCKY, OOpa0OTKe, aHAIM3y M CHUCTEMaTH3allMd Hay4YHO-
TEXHUYECKOH HMH(OpPMAIMK 1O TeMe HCCIICAOBaHUS, BHIOOPY METOAMK M CPEICTB PELICHUs
3agaun ([1K-3);

— FOTOBHOCTBIO pa3palaTelBaTh MaTEMAaTHUYECKUE MOJEIM M OCYLIECTBIIATH HX
JKCIIepUMeHTaNIbHYIO0 TipoBepky (I[TK-6);

3Hamo:

— OCHOBHBIE HHCTPYMEHTBHI [UId  pa3pabOTKW  NPUKIATHOTO  MPOTrPAMMHOIO
00eCIICUCHHS

— cpelcTBa MOBBILEHUS 3()(YEKTUBHOCTH NMPUMEHEHMs MPHUKIAJHOIO MPOrpaMMHOIO
obecreyeHus;

— 0a30BbIi CUHTAKCHC sI3bIKa porpammupoBanus C#,

ymembn:

—  yMeTb paboTaTh B CPEJIe COBPEMEHHBIX ONEPALlMOHHBIX CHCTEM;

— CTaBUTb M pelaTb NPUKIAJHBIE 3aJadyd C MCIOJIb30BAaHUEM COBPEMEHHBIX
MH(}OPMaLOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUH;

—  [IPOrpaMMHpPOBATh Ha A3bIKe IporpaMMmupoBanus C#;

enaoems:

—  METOJMKOH IeKOMIIO3UIMH NIPOrpaMM MPpU 0OBEKTHOM MOJIXO0JIE;

— METOAMKON co3aaHMusi OOBEKTHOTO IPOrpaMMHOr0O OO€CledeHHsl Ha  sA3bIKax
[IPOrPaMMHUPOBAHHUS BBICOKOTO YPOBHS;

—  OCHOBaMH aJrOPUTMH3ALMH.

3. Kparkoe cogep:kaHue JTUCHHUIINHBI:

Monynpe 1. TeopeTnueckrie 0CHOBbI O0OBEKTHO-OPUEHTHPOBAHHOTO MPOTrPAMMHUPOBAHMUS.
OcHOBHBIE TOAXONIBI K pa3paboTke MporpamMmHoro obecnedenus. [loHsTne 0OBEKTHO-
opueHtupoBanHoro mnporpammupoBanusi (OOII). Ilonstue o6bekta M kiacca. OCHOBHBIE
npuniunsl - OOIL.  AGctparupoBanue. HMukancynsauus. Arperupoanue. HacnenoBanue.
OObexTHast MOZIENIb TPOrPAMMBI.

Mooyne 2. Ocnosnvie nouwsamus niamgopmel Microsoft .Net. OCHOBHBIE HUAEU U
koMroHeHTHl Tuiatgopmbl .NET Framework. HoBwiii Tun mpuioxeHuit — coopka (assembly).
Mertanannbie. [Ipomexyrounsiit kox (Intermediate Language). Enmnas cpena BbITONTHEHUS
(Common Language Runtime). IIpoctpancTBa umen (namespaces). Equnas 6ubnnoTexa TUIIOB
(kyaccoB, uHTepdelicoB, cTpykryp) miaardopmsl - Microsoft Framework Library, ocHoBHBIE
IIPOCTPAHCTBA UMEH.

Mooyne 3. Ocnoguvie nonamus ssvika npoepammupoganus C# Tunsl npuUIOKEHUH.
OO6mas ctpykrypa mporpammbl. [Ipumep mpoctoii mporpammebl. Mcmonb3oBaHue KOMaHIHOW
CTPOKH JJIsi KOMIOMJISAIMU nporpammbl. OnepaTtop using. Touka BXoja HpOrpaMMbl (PYHKIUS
Main(). Ctatuueckue MeTobl. bazoBble Kiacchl Al KOHCOMBHBIX MpuiiokeHuid. Kimace Console.
Knacc Math. Knacc Convert. Ilepemennbie meronoB. Tunsl gansabix. Crek. Kyua. Cucrema
TunoB si3pika C#. BeTpoeHHble Tuiibl U mpeodpa3oBanre TUNIOB. KoHCTaHTEHI.

Mooyne 4. Onepayuu u onepamopwl. Ilonartue omnepaumu. Ilpuopurersl omneparuii.
Onepauus npucBauBaHus. CroenuaibHble BapuUaHThl IpHCBauBaHUSA. ApudMeTudyecKue
onepauuu. Beruncienne Beipaxxennil. Onepauun oTHoueHus. Jlornueckue onepanuu. Y cioBHas
onepanus. [lonstue omeparopa. Omepatop npucBauBanusa. Omnepatopsl BbiOOpa (if, switch).
Omnepatopel  mepexona (goto, break, continue). Omeparopsr numkia (for, while, foreach).
O6paboTka UCKITIOYEHUT.
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Mooyne 5. Pabora c¢ w™accuBamu. Tumbl wmaccuBoB. OpHOMEpHBIE MAacCHUBBI.
MHuoromepHbie MaccuBbl. CTyneH4aTble MacCUBBl. MacCHUBBI KaK KOJUIEKIIMH. MeToabl Kiacca
Array. Co3gaHue U UCIIOJIb30BaHUE MACCHBOB.

Monynpe 6. Komnekunuu u crnoBapu. [loHsTrue KoJUIeKIIMM — Kiiacca, MpelHa3HauYeHHOTOo
JUIS XpaHEHHS U JOCTYIA K YIOPSA0YEHHOMY CIIUCKY 00BbEKTOB IMPOU3BOJILHOTO Buaa. CBoiicTBa
u metoabl kKowtekiuid (Add, Remove, Item, Count). Co3nanue kojuiekuuii 00bekToB. Pabora ¢
00BEKTaMH B KOJUICKIUH - TIEpEUYHCIICHUE dJIeMeHTOB Koyekiuu (foreach). HerunusupoBaHHbie
KOJUIEKIUU. TUMH3UPOBaHHBIE KOJUICKIIUH.

Mooyns 7. Onucanue xnaccog. OCHOBHBIE 3JIEMEHTHI KiaccoB. Pexumsl nocryna. [lons
kiacca. Meronbl kiacca. Teno merona. BeizoB metona. Ileperpyska metonoB. KoHCTpyKTOpBI
kiacca. CBOHCTBa Kilacca. ABTOMAaTUYECKH peajn3yeMble CBOMCTBa. MHunmanu3anust 00beKToB
kiacca. Munekcaropel. CtaTuueckue Mmoisi U MeToAbl Kiacca. [lepeonpenenenue omeparuit
kiacca. Onpenenenue npeodpa3oBaHus THUIIOB.

Mooynv 8. Jenecamvt u cobvimus kiaccoe. HoBplii THN naHHbIX — aernerat (delegate).
OObsBICHNE IENIETaTOB U CO3JaHHE SK3eMIUIIpoB. Mcmonb30BaHue SK3EMIUIAPOB JIEIETaTOB.
BzaumopeiicTBusi 00beKTa ¢ BBI3BIBAIONICH €r0 MPOrpaMMOil ¢ MoMolslo coObITUi. [Ipumepnl
coObITuii. Onmcanue coObiTuil B Kimacce. OOBSABICHHE B MPOrpaMMe OOBEKTOB C COOBITHUSIMH.
Coznanue 06paboTunkoB coobiTui (event handler).

Mooyne 9. Onucanue ommuowenuti medxcoy knaccamu. OTHOIICHUE BIIOXCHHOCTH.
OtHowenue HacienoBaHusi. OnucaHue MPOU3BOAHBIX KIAcCOB. KOHCTPYKTOpHI MPOU3BOIHOTO
knacca. J[oOaBieHne MeTOlOB B NMPOM3BOJHOM Kiacce. AOcCTpakTHbIe Kiacchl. llpucBoenue
CCBIJIOK ¢ yueToM HacnenoBanus. [lomumopdusm.

Mooynv 10. [lononnumenvhvie noavzosamenvckue munsi. CTpykTyphl. Ilepedncienus.
Untepdeiicel. [IBe cmocoba peanuszanuu uHTepdeiica. [IpuBenenne k Ttumy wuHTepdeiica.
Berpoennblie nuTEpQEichl.

Mooyne 11. Cozdanue ¢opm u paboma ¢ Humu. IIpocTpaHcTBO UMEH
System.Windows.Forms. OcHoBHOI kiacc okoH — Form. OrtobOpakeHue u 3akpbiTHE (HOPM.
DOnemeHTHl yrnpaBieHus — controls. Pabora ¢ snementamu ynpasiieHus. OCHOBHBIC 3JIE€MEHTHI
ynpasieHusi, Bunpl MeHio. OcHOBHBIE Kilacchl IO paboTe ¢ MeHI. OCHOBHOE U KOHTEKCTHOE
MeHto. Pabota ¢ nuanoroBbiMu okHamu. [IoHSATHE TUamoroBoro okHa. THIBI JUAJOTOBBIX OKOH.
Knaccel oOmmx guangoros. Mcmoib3oBanume oOmmx guanoroB. Co3gaHue COOCTBEHHBIX
JTAJIOTOB.

Mooynv 12. Paboma c ¢aiinamu. Daitnosas cuctem. Ctpykrypa daitna. Knaccesr mis
pabotel ¢ karanoramu Directory u Directorylnfo. Knaccel minst pabotsl ¢ daitnamu File n
FileInfo. Knaccelr ans pabotrel ¢ coaepxxkanueMm @QaitnoB FileStream, StreamReader u
StreamWriter, BynaryReader u BynaryWriter.

4. O0bem y4eOHOH JUCHHUIIIMHBI

. B 3ageTHBIX B akanem.
Bunsl yueOHol paboThl

€IMHUIIAX Jacax
OO0uias TPy/10eMKOCTh IHCHMILNIMHBI 10 Y4e0HOMY IIAHY 6 216
KounraktHas pa6ora (KP): 2,5 90
Jlexumu (JIek) 0,5 18
[Tpaktryeckue 3anstus (I13) 1 36
JlaGopartopusie 3ausTus (JI3) 1 36
CamocronTesannasi padora (CP): 2,5 90
ITonroToBka K 1a00paTOPHBIM 3aHATUSIM 1,25 45
CaMOCTOSITETbHOE U3YUYECHHUE PA3JIENIOB TUCIIUIUIMHBI 1,25 45
Bua xoHuTposs: 3aueT / IK3aMeH Jk3ameH-36
IloaroroBka K 3K3aMeHy 1 35,6
KoHnrakTHas arrectanus 0,4
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. B 3auernsix | B actpoHOM.
Bunsl yueOHoI paboThI
eIMHUIIAX Jacax
O0masi Tpy10eMKOCTh JMCUMILUIMHBI 10 Y4e0HOMY IJIAHY 6 162
Konraktnasi padora (KP): 2,5 67,5
Jlexiuu (JIek) 0,5 13,5
[Tpaxtrueckue 3ansatus (I113) 1 27
Jlaboparopusie 3anstus (JI3) 1 27
CamocrositesbHas padora (CP): 2,5 67,5
IToaroroBka K J1abOpaTOPHBIM 3aHATHSIM 1,25 33,75
CamocTosiTeIbHOEC U3YUYCHHE Pa3JIeIOB JUCIIUILIMHbI 1,25 33,75
Buja xoHTpoJisi: 3a4er / 3k3aMeH Ik3amen-27
[ToaroroBka K 3K3aMeHy 1 26,7
KonraktHasg arrecranus 0,3

AHHOTaus padoyell NporpaMmMbl JMCHHUILIMHBI «MeToabl HCKYCCTBEHHOI'0 HHTE/JIEKTA B
ylpaBJeHUMH XUMHYeckuMH npoussoacreamm» (b1.B./1B.3.2)

1. Heam AuCHMIVIMHBI - HAyYUTh MAaruCTPaHTOB TEOPETHUYECKUM 3HAHUSM U
IPAaKTUYECKMM YMEHHUSM M HaBbIKAM MCIIOJIb30BaHMsI CUCTEM HCKYCCTBEHHOI'O MHTEJUIEKTa JJIS
peleHys 3a/1a4 IPOTrHO3MPOBAHMUS, KiacCU(UKALMKU, ONTUMHU3ALMKA U YIPABJICHUS B YCIOBUSX
HEOIpeAEeNEHHOCTH XUMHUKO-TEXHOJOTHYECKMMH IIPOLECCAMH, CUCTEMaMHU U MPEANPUATUSIMU B
LEJIOM.

2. B pe3syabrarte
MATHCTPATYPHI 10JIKEeH:

- obnadamp ClenyOmIMA NPO(ecCHOHAIBbHBIMH KOMIIETEH MMM

- TFOTOBHOCTBIO K IIOMCKY, OOpa0OTKe, aHalu3y M CHUCTeMaTH3allud Hay4YHO-
TEXHUYECKOH HH(OpMaIMK MO TeMe HCCIIeAO0BaHUs, BBIOOPY METOAMK M CPEJCTB pELICHUs
3agaun (11K-3);

- TOTOBHOCTBIO DPa3pabaThlBaTh MaTEMATUYECKHE MOJAEIM U OCYILECTBIATH HX
sKcrepuMeHTaNbHY0 poBepky (ITK-6);

3Hamy:

— OCHOBHBIE TMOHATHA, KiIaccupukauum U 00JacTu
UCKYCCTBEHHOIO HWHTEIUIEKTa Uil pelleHus HepOopMaIn30BaHHBIX
TEXHOJIOTHH;

— Tteopernueckue ocHoBbl MMTHC, mcronb3yeMbIX as penieHus 3a1ad paclio3HABAHUS
00pa30B, MPOTHO3UPOBAHUS U YIIPABJIEHUS B XUMHUECKONW TEXHOJIOTHH;

—  TEOpPEeTHYECKHE METOJbl MCKYCCTBEHHOTO WMHTEIEKTa, OCHOBaHHbIE HA MUMHUTALUU
¢uznyeckux M OMOJOTMYECKHUX IPOLIECCOB, AJS PEIIeHUs 33Jad ONTHUMM3AIUM B XUMHUH U
XUMHUYECKON TEXHOJIOTUU U YIIPABJIEHNN XMMHUKO-TEXHOJIOTMYECKUMH MTPOLIECCaMU;

—  OCHOBHBIE 3Tafbl HEYETKOI'O JJOTMYECKOT0 BBIBOJIA;

—  MeTojbl Aeda33zuduKaniy B cHCTeMax HEUeTKOTo BBIBO/IA,

—  HEYETKHE MOJIENIU M aITOPUTMbI KJIaCCU(PHUKAIINY, YIPABICHUS, IPUHATHS PELICHUN
B 33J1a4aX XMMHUYECKON TEXHOJIOTHH;

U3yYECHUsI NUCHUIIJIMHBI OﬁyanMHﬁCﬂ mo I1mporpamMmme

NPpHUMCHCHUA CUCTEM
3aJa4  XHMHYECKOH

ymemp:
— ¢opMynupoBaTh  TMOCTAaHOBKH  3a/lad  MOJEIUPOBAHUS, MPOTHO3UPOBAHUS,
ONTHUMM3AIMK ¥  yIpaBieHWs OOBEKTaMH XUMHUYECKOW TEXHOJOTUU B  YCIOBHSX

HEONPEICTICHHOCTH U BBIOUpATh METOJIbI PEIICHHS JAaHHBIX 337ad C UCIOJIb30BAHUEM TEOPUU
HMCKYCCTBEHHOT'O MHTEILJIEKTA;

— paspabaThIBaTh CTPYKTYpPbl HEHPOHHBIX CETEW IS PEIICHHS 3a7a4 pacro3HaBaHUS
00pa3oB, TMPOTHO3UPOBAHMS U VIPABJICHHUS B XUMHUYECKOW TEXHOJOTMH ¥ TPOBOIUTH
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UCCIIeIOBaHMs 00bEKTa ¢ ucnoib30BanueM ammapata MHC;

—  (opmupoBaTh 0Oy4JarOIINE U TECTOBBIC BEIOOPKH 7151 OOYUYECHHS HEHPOHHBIX CETEH;

— ¢opMupoBarh 0a3bl MPABWJI B CHCTEMax HEUYETKOTO BBHIBOJA M BHIOMPATH CIIOCOOBI
dazzudukanuu u neda3zuduKanuyd BXOJHBIX U BBIXOTHBIX IIEPEMEHHBIX;

—  MPUMEHSATH SBOJIIOIMOHHBIE AITOPUTMBI PEHICHUS 3a7ady ONTUMHU3ALUU B XUMUU U
XUMHUYECKON TEXHOJIOTUH;

enaoemo:

— TpUeMaMHu HUCIOJb30BAaHUS COBPEMEHHBIX MPOTPAMMHBIX CPEACTB Ul pealli3aluu
HEHPOCETEeBBIX, HEUETKUX JIOTUYECKUX, HEUPOHEUETKUX MOJIENe U TeHETUYECKUX aJrOPUTMOB
JUTSL PEIICHUS 33]1a4 XUMUYECKOW TEXHOJIOTHH.

3.Kparkoe cogep:kanue AUCUUIINHBI

Kpartkuit uctropuueckuii 04epK pa3BUTUS TEOPHUH UCKYCCTBEHHOTO MHTEIIEKTA.

Mooyns 1. Cucmemvl UCKYCCMBEHHO20 UHMELIEKMA — OCHO8A HOBOU UHGOPMAYUOHHOU
mexnonocuy. CHCTeMbl HCKYCCTBEHHOTO MHTEIUIEKTa: OCHOBHBIC IIOHSATHS, OIpPEAEIICHNUs,
HaINpaBJICHUs] UCCIENOBaHMN, KiIaccupukanus u obractu npumeHeHus. Hedopmanm3oBaHHbIe
3aJa4d B XUMUYECKOU TexHOIOTUU. OCHOBHBIE TIOHATHUS HOBOM MH(OPMAITMOHHON TEXHOJIOTHH.
Mertoap! perieHus HeOPMATU30BAHHBIX 337ad B XMMUYECKOH TEXHOJOTHH C MCIIOJIb30BaHUEM
TEOPHUH UCKYCCTBEHHOT'O MHTEJUICKTA.

Mooyne 2. [locmpoenue cucmem UCKYCCMBEHHO20 UHMENNEKMA HA OCHO8E Meopuu
HeuyémKkux  MmHoodcecms. llpupoga  HeONpeAeNeHHOCTEH: HEONPENEIEeHHOCTh  HCXOAHOU
uHpopManuu U ueneld (QyHKIHOHUpPOBaHUA cUCTeMbl. OCHOBHBIC MOHATHUS TEOPHH HEYETKHX
MHO>KECTB: JIMHTBUCTUYECKOUW MEepEMEHHON, YHUBEPCAIbHOrO MHOKecTBa. CTeneHp U (QyHKIUs
npuHaie)kHOCTH. CriocoObl 3afanus (onucanus) (QyHKIUHU MpUHAIICKHOCTH. CTaHmaapTHBIE
dopmbl pyHKIMK TpuHaATIexKHOCTH. OCHOBHBIE CBOICTBAa HEUYETKUX MHOKECTB. OCHOBHBIC
3Tanbl HEYETKOI'O JIOTMYECKOro BbIBOJA. baszbl IpaBUil B CUCTEMAX HEYETKOIO JIOTMYECKOIo
BBIBOJIA: CBOMCTBA IpAaBWJI, MOJHOTA HEYETKOW MOJENIH, HENPOTUBOPEUMBOCTh, CBSI3HOCTh U
U30BITOYHOCTh 0a3bl MpaBWI. THMBI HEYETKHX Mojeiei: moxenu Mawmmanu, moaenu Takaru-
CyreHo, pelsiiMOHHbIE MOJIENH, HelipoHeueTkue Mozenu. Hederkas kinaccuukaius: npumepsl
WCIIOJIB30BAaHNs B 33JadyaXx XHMMHYECKOM TexHonoruu. Heuérkme anroputmsl. IIpunsitue
pelIeHU Ha OCHOBE HEYETKUX alNropuTMoB. OOIIMe MPUHLIUIBI HOCTPOCHUS HEUYETKUX CUCTEM
ynpasieHus. biok-cxema He4y€Tkoro perynsatopa. OTanbl (OPMUPOBAHHUS YIPABISIOLINX
BozaeiicTBuil. [Iponienypa cuHTe3a HEUETKOrO peryisaTopa. AJITOPUTMBI pacu€ra yIpaBisSIOLErO
BO3JCHCTBUS B HEUETKOM perynstope. IlpuMepsl cuHTE3a U UCHOJIB30BaHUS HEYETKHUX
PETYIATOPOB B CUCTEMAX YIPABICHUS] XUMHKO-TEXHOJIOTUYECKUMH MPOIIECCAMMU.

Mooynv 3. Hcnonvzosanue uckyccmeenHvlx Hetipounvix cemeti (MHC) ons pewenus
3a0ay pacno3Hasawus o6pa3z0s, NPOSHOUPOBAHUs U YNPAGIEHUS 8 XUMUUECKOU MeXHOLO2UU.
®opmupoBanue oOyuatomieit U TectoBoil BeIOopok B MHC. dakTopsl, BIUAIOLUINME HA KAaYECTBO
oOyuenus. HelipoHHbIe ceTH MPSMOTO paclpOCTPAHEHUS: BAPUAHThI HCIIOIb30BAHMS B CUCTEMAaX
ABTOMATUYECKOTO PETYINPOBAHMUSI XMMHUKO-TEXHOJIOIMUECKUX MpoueccoB. HelpoHHble ceTu ¢
0OpaTHBIMU CBSI3SIMH W QITOPUTMBI UX 00ydeHus. HeilpoHHBIE ceTH aganTHBHOTO PE30HAHCA!
CTPYKTYpbl M alropuTMbl 00ydeHus. lcmonb3oBaHue B CHCTEMax YIpaBICHHUS XHMHKO-
TEXHOJIOTHYECKUMH TPOILIECCaMU ISl PEIISHUs 3a7a4 PAaclO3HABAHUS CUTYalMid (COCTOSHUIA).
O0630p mporpammHbIX TpoAykToB, peanusyromux MHC. Tlpumeps ncnonszoBanuss MHC ms
pelleHuss 3a7ad pacro3HaBaHUs O0pa3oB, MPOTHO3UPOBAHUS M YIPABICHUS B XUMHUYECKOU
TEXHOJIOTHH.

Mooyne 4. Memoovl  uckyccmeenno2o UHmMeNIeKmda, OCHOB8AHHblE HA — UMUMAYUu
Qusuueckux u oOuonocuueckux npoyeccos. llocTaHOBKM 3a7ad ONTHUMU3AIMH B XUMHH U
XUMHUYECKONW TEXHOJOTHH M KIacCH(HUKAIMs METONOB PEIICHUs 3TUX 3a7ad, OCHOBAHHBIX Ha
UMUTAIMN TEXHOJOTUYECKUX M OHOJIOTUYECKUX TMPOIECCOB. AJTOPUTMBI pEHIeHHs 3adad
ONTUMHU3ALMK B XMMUU U XUMHUYECKOM TEXHOJOTMHM HA OCHOBE METOJa MMHUTALUU OTKUra.
AJNTOPUTMBI perieHusl 3a7a4 ONTHUMHU3AINK B XUMHU U XUMHYECKON TEXHOJIOTMH Ha OCHOBE
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nMuTannuu OMOJIOTUYECKUX mponeccoB.

OBOJIIOLMOHHBIE ~ AJITOPUTMBI

peLeHus

3aga4

ONTHMH3ALMH B XUMUU U XUMHYECKOM TEXHOJIOIMH. bUHApHbBIE U BEIECTBEHHBIC TEHETUYECKUE
anropuT™Mel. ['eHeTrueckue onepaTopsl. PenpoqyKTuBHBIN 1u1aH X0JulaHaa U ero Mo (uKaIum.
[TpuMeHeHHe aIrOPUTMOB UMUTALUU (GU3NYECKUX U OMOJIOTMYECKUX MPOLECCOB AJIsl 00ydeHus
HCKYCCTBEHHBIX HEMPOHHBIX CETEU IPU YIPABICHUU XUMHUKO-TEXHOJIOIHYECKUMH MTPOLIECCAMHU.

4. O0beM y4eOHOH JUCHUIINHBI

B 3aueTHBIX B akangem.
Bunpl yue6HOM paboTh eIUHNIAaX gacax
O01asi TPy10€eMKOCTh JMCUMILUIMHBI 10 Y4e0HOMY IJIAHY 6 216
KonrakrHas pa6ora (KP): 2,5 90
Jlexumu (Jlek) 0,5 18
[Tpaktuueckue 3ansatus (I13) 1,0 36
Jlaboparopusie 3anstus (JI3) 1,0 36
CamocrositesbHas padora (CP): 2,5 90
[ToaroToBka K KOHTPOJILHBIM paboTam 0,6 20
[ToaroroBka K J1abOpaTOPHBIM 3aHATUIM 0,9 34
Pedepar 0,4 16
CaMocTosTeIbHOE U3YUCHUE PA3AETIOB TUCIUTLIUHBI 0,6 20
Bua koHTpoJIA: 3aUueT / IK3aMeH 1 JK3aMeH
36
KonTakTHasi padoTa — NpOMeKYTOYHAS ATTeCTalMSA 0,01 0,4
IloaroToBKa K 3K3aMeHy 0,99 35,6
B 3auerHbix | B actponoMm.
Bunsr yaeGHoI paboTh eIUHHIIAX yacax
O01asi TPy10€eMKOCTh IMCUMILUIMHBI 10 Y4eOHOMY IJIAHY 6 162
Kounrakthas padora (KP): 2,5 67,5
Jlexruu (JIek) 0,5 13,5
[Tpaktuueckue 3ansatus (I113) 1,0 27,0
JlabopaTopusie 3ausartust (J13) 1,0 27,0
CamocrositesbHas padora (CP): 2,5 67,5
[ToaroroBka K KOHTPOJILHBIM paboTaM 0,6 15,0
ITonroroBka k 1a00paTOPHBIM 3aHATHSIM 0,9 25,5
Pedepar 0,4 12,0
CamocrosiTenbHOE U3yUYE€HHE Pa3/IeI0B JUCIIUILIMHbI 0,6 15,0
Buj koHTpoJIsi: 3a4eT / IK3aMeH 1 JK3aMeH
27
KonTakTHasi padoTa — NpOMeKYTOYHAsI ATTeCTAIMS 0,01 0,3
IloaroroBka K 3K3aMeHy 0,99 26,7

AHHOTaunus padoyeil NPporpaMmbl JMCHUILIHHBI « KOMIIBIOTEPHBIE CHCTEMbI

MOIeJTMPOBAHUS JIJIsl pellleHusI 3a1a4 XuMu4deckoii Texnosornm» (b1.B./[B.4.1)

1. Heab AUCHMIVIMHBI — HAYYUTh

obOydJarouxcs,

HCITONIB3YsI

COBpPEMEHHBIE

KOMIIBIOTCPHBIC CPEACTBA, CTABUTH W pPCIIATL 3aJdadu pacqéTa XUMHUKO-TCXHOJIOTHYCCKUX

npoueccos (XTII) u annaparos.
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2. B pesynbprare nuzydeHus: JUCIUTIIMHBI 00yUYaIOIUICS TOKEH:

OBJIAJIETH cJenyomuMu oomenpodeccnonaabubivu (OIK) koMnereHuusAMuU:

— CIOCOOHOCTHIO K MPO(PECCHOHAIBHON 3KCIUTyaTallud COBPEMEHHOTO0 000pYIO0BaHUS U
npuOOPOB B COOTBETCTBHUHM C HarpapiieHHeM U npoduiiem moarorosku (OITK-3);

oBJIaeTh caeayromumMu npogpeccuoHanbHbiMu (IIK) komnereHuusivum:

— FOTOBHOCTBIO K TIOMCKY, 00pabOTKe, aHAIHM3Y M CUCTEMATHU3AlMd HAYYHO-TEXHUYECKOU
uHGOPMAIIIH 110 TEME MCCIIEI0BaHNUs, BHIOOPY METOIUK U cpeacTB pernenus 3aaaun (ITK-3).

3nameo:

— YHUCJICHHBIE METO/IbI PEIICHUSI CUCTEM ypaBHEHMI MaTeMatndeckux moaenei XTII;

— npuHiunsl nocrpoenust monaysei B EXCEL nns pacuéra maremarnyeckux Mojeseu
XTIL

Ymemn:

— 000CHOBBIBaTH BBHIOOp ypaBHEHUU MJII MATEeMATHYECKUX MOJCIEH KOHKPETHBIX
MpOILIECCOB  XMMHMYECKOW  TEXHOJOTMM M  OHWOTEXHOJOTMM HAa  OCHOBE  aHajau3a
SKCHEPUMEHTAIbHBIX JAHHBIX U YCIOBHI MPOTEKAHUS IPOLIECCa;

— paspadateiBath Moy B EXCEL nns pacuéra MareMaTHuecKuxX MoJIeel MpoIeccoB
XHUMUYECKOU TEXHOJIOTHH U OMOTEXHOIOTHH

— HacTpauBaTh MapaMmeTphl pacuéra MateMatuueckux mojenen XTII;

— OpraHM30BbIBaTh  ABTOMATU3UPOBAHHBIA  pacy€éT KpUTEpUss Il  CpPaBHEHUSA
PE3yNbTATOB MOJEIUPOBAHUS C SKCIIEPUMEHTATBHBIMH JIaHHBIMU.

Brnaoemw.:

— HaBblikaMu noctpoenus moayneil B EXCEL nns pacuéra matremMaTH4eCKUX MoJeseit
XTII, mocTpoeHHBIX HAa OCHOBE CUCTeM au(PepeHInanbHbBIX U HHTErpO-nuddepeHmanbHbIX
YpaBHEHUU Pa3IuYHOrO THIIA,

— HaBBIKaMH MOMCKA KOHCTAHT MaTeMaThdeckux moaeneit XTII;

— HaBBIKAMHU MCCJIEAOBAHUS MTOBEICHUS U3y4YaeMbIX MPOLIECCOB HA OCHOBE MOCTPOECHHBIX
pacyE€THBIX MOAYJIEH.

3. Kparkoe comepxanue QM CUMILTHHBI

Mooyne 1. YHucnennvle memoowvl pewtenuss cucmem YPAGHEHUU MAmeMamuyeckux
mooeneu XTI1.

0630p YPaBHEHUI MaTEMAaTUYECKUX MoJenen XTII: OOBIKHOBEHHBIE
mupdepennmansubie ypasHeHus (OY) 1-ro u 2-ro nopsaxkos, nuddepeHnuanbHble ypaBHEHUS
B YACTHBIX MPOM3BOAHBIX 1-TO M 2-TO TMOPSAIKOB, MHTETpo-AuddepeHnaIbHble ypaBHEHUS.
O0630p METOIOB YMCIEHHOTO pelIeHus ypaBHeHU Marematuueckux mozened XTII. OcHoBHbIe
MOAXOAbl K YHCICHHOMY pPELICHUI0 CHUCTEM YypaBHeHHM wmareMarndeckux wmogmenen XTII
OcHoBHble npuHIMNbl noctpoeHuss moxayned B EXCEL nis pacuéra cucteM ypaBHEHUMH
maTemaruueckux mozaeneil XTII. OcHoBHBIE MPUHIUIIBI TOAOOPA MapaMeTPOB pacuéra ¢ IeNbIo
MHUHUMHA3ALANA TOTPENTHOCTEN.

Mooyns 2. Pacuém mamemamuueckux mooeneu XTII, nocmpoeHHbIX Ha OCHOBe cucmem
onyv.

Meroanka 3anMcu Pa3HOCTHBIX CXEM ISl MOJIETIEH, OMKMCHIBAIOIINX PEAKIIMOHHBIE CXEMBbI
B peakTopax ¢ Memankou. [Toctpoenne Moaynei ajist pacué€ra CIOKHBIX PEAKIMOHHBIX CXEM B
peakTopax ¢ Memankoi. Opranusanus aBTOMaTU3UPOBAHHOTO pacyéTa KPUTEPHsI 1JIsi CPaBHEHUS
pe3yJbTaTOB  MOJEJIHUPOBAHUS C DKCIEPUMEHTAJbHBIMH JaHHbIMU. [IpakThka moucka
KMHETUYECKUX KOHCTaHT MOJIENEH.

Pacuér mpomecca cuHTE3a YIJIEPOIHBIX HAHOTPYOOK KATAIUTUYECKUM IHPOIH30M
MeTaHa. Pa3paboTka MaTemMaTHuecKOd Mojenu Tmpolecca. AHaln3 KWHETUKUA TIpolecca ¢
MTOMOUIBIO PACUETHBIX MOJTYJICH.
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IIpakTka KOMIIBIOTEpHOM peanu3aluyd MaTEeMaTUYECKUX  MOJENIEH  MPOLECCOB
OMOOUYMCTKH BOJIbI OT MOHOB TSDKENBIX METAJJIOB, OT HUKOTMHOBOM IBUIM, OT XJIOPCOAEPKAIINX
opranuueckux coenuHeHuil u np. Iloctpoenue pacu€rubix monyneit B EXCEL u mnouck
KMHETUYECKUX KOHCTaHT Mozenei. MaTemaTudeckue MOJENM IPOLECCOB MOJABICHHS POCTa
MHUKPOOPIaHU3MOB B cpefax ¢ MHruouropamu. [IpakTruka onpeneneHus napaMmeTpoB MOJIEITH B
3aBUCUMOCTH OT KOHIIEHTpALlUU HHTUOUTOpA.

PazpaGorka wMomynst ans  pacu€ra mpolecca  NOJIYYeHHs — KHCIopoja  Ipu
KYyJIbTUBUPOBAaHMM  MHKPOBOAOpOCIEH B  mMOJNOCTHOM  ¢oToOHOpeakTope C  y4EToM
aBTOMATU3UPOBAaHHOM MPOAYBKM amnmapara. Mertoauka pacuy€ra MPOU3BOAUTEIBHOCTH

dborobropeaxTopa npu MyIbCAIIMOHHOM PEXHUME MTPOTYBKH.

Mooyns 3. Pacuém mamemamuueckux mooeneu XTII, nocmpoeHHbix Ha OCHOBe cucmem
uHmezpo-oughpeperyuanbHuIX YypasHeHull.

UYucneHHOe pelleHHe MOJENIU IpPolLlecca MacCOBOM KPHUCTAJUIM3AllMM M3 PacTBOPOB.
Onucanue U XapakTepUCTUKa ypaBHeHUH Mojienu. [locTpoenune pasHOCTHON CXeMbl )i JaHHOU
MOJIENIM, KaK TpuMepa CUCTeMbl JudQepeHIHaTbHbIX W HHTErpo-audQepeHInaIbHbIX
ypaBHEHUN pa3nuyHoro Tumna. CoOCTaBI€HUE aNrOPUTMA YHCIECHHOI'O PEIICHUS MOJEIN HU
noctpoenue pacuétnoro moayisi B EXCEL.

UucineHHoe  pelleHHe  MOJAEIM  Ipolecca  KyJbTUBUPOBAHMS  XJOpPEIBl B
¢doroOuopeakTope ¢ MepeMerMBaHueM U a’dpanueit 3a c4ér 6apOOTHPOBAaHUS Ta30BO3IYLTHON
cMmechlo. Oncanne U XapakTepuCcTHKa ypaBHEHHH Mozenu. Pacyér MaccooOMEHHBIX MPOIIECCOB.
Pacuér cpenneli ocBem€HHoCTH anmnapara 1o mojenu Monuna—I'puma. CocraBieHue aaropurma
YHUCJIICHHOTO pelIeHUs1 MOJIeNIU U noctpoenue pacuétHoro moayisa B EXCEL.

4. O0béM y4eOHOH JUCHUIIMHBI

. B 3auérHbix | B akazem.
Bunpsl yaeOHOM paboThI
eIMHUIIAX yacax

O0mas TpyA0EMKOCTh JHCIUIIMHBI N0 Y4e0HOMY IJIAHY 5 180
KonraktHas pa6ora (KP): 2 72
Jlexmm (Jlek) 0,5 18
JlabopaTtopusie 3ansatus (JI3) 1,5 54
CamocrositesbHas padora (CP): 2 72
[ToaroroBka K 1a00paTopHBIM paboTam 0.5 18
CocraBieHue 0T4ETOB 110 JJa0OpaTOPHBIM paboTaM 1.0 36
CaMoCTOsITeTbHOE H3YUCHHE Pa3/IeNIOB UCITUTUIMHBI 0.5 18
Bua xkonTpoJs: IJK3aMeH
KonTtakTHas paboTa — MPOMEXYTOUYHAs aTTECTaIHs 1 0,4
[ToaroToBka K HK3aMeHy 35,6

Bunast yueOHoM paboTh

B 3auéTHBIX

B actponom.

eIMHULIAX gacax
O01mas Tpya10EMKOCTh JUCHUIIMHBI 110 Y4€OHOMY IJIAHY 5 135
KonrakThas pa6ora (KP): 2 54
Jlexmm (Jlek) 0,5 13,5
JlaboparopHsie 3ansaTus (J13) 1,5 40,5
CamocrositesbHas padora (CP): 2 54
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[ToaroroBka K 1a00paTopHBIM paboTaM 0.5 13,5
CocraBieHue 0T4ETOB 110 JTaOOPaTOPHBIM paboTam 1.0 27
CaMoCTOsTeIbHOE H3YUCHHE PA3/ICIIOB AUCITUTLIHHBI 0.5 13,5
Buj koHTposs: JK3aMeH
KoHTtakTHas paboTa — MpoMeKyTOYHAS aTTECTAIIHS 1 0,3
[ToaroToBka K 3K3aMeHy 26,7

AHHOTanuUs padoyeil NporpaMmmbl JUCHUMILIMHBI « KOMIIbIOTEpPHBIE CETH H
pacnpeeieHHble 0a3bl JAHHBIX: METO/bI CO3JaHHUS U UCNOJIb30BAHNE B XMMUYECKOM
TexHoJiorun» (b1.B./1B.4.2)

1. Heaun aucuunianubsl «KoMnbloTepHble ceTH U pacnpenejieHHble 0a3bl JaHHBIX:
METO/IbI CO3IaHUs M MCIO0JIb30BaAHHE B XHMUYECKOH TEXHOJOTHHW» — HAYYUTh MaruCTPaHTOB
TEOPETHUYECKUM  3HAHUSIM, [PAKTHUYECKUM YMEHHMSIM M  HaBBIKAM  CaMOCTOSITEIIbLHOIO
MPOCKTUPOBaHUS U peanuzanuu  uHbopMmanuoHHblXx cucteM (MC) ¢ wucnonb3oBaHuEM
COBPEMEHHBIX CETEBBIX TEXHOJOTHH, M MPEeIHA3HAYCHHBIX JJIsl PEIICHUs YIeOHBIX, HAYYHBIX U
MPUKJIAJAHBIX 3a7]a4 B XUMHUYECKON TEXHOJIOTHH.

2. B pe3yabrare wu3ydyeHHMs AUCHUIVIMHBI O0y4YawluMiicsi N0 mporpamMmme
MarucTparypbl 10JKeH:

001a0amyp ClenyoIMA 001enpo(ecHOHAJIBHBIMA KOMIIETEHIIUSIMH

- CIIOCOOHOCTEIO K npodeccnoHaTBEHOM SKCIUTyaTaluu COBPEMEHHOTO
o0opy/soBaHusl U MPUOOPOB B COOTBETCTBUU C HalpaBieHueM u npoduieM noaroroBku (OITK-
3);

npodeccHoHAJIbHBIMHA KOMIIETEHIUSIMM .

- TOTOBHOCTBIO K TIOMCKY, 00pabOTKe, aHanu3y W CHCTEMaTH3alid HaydHO-
TEXHUYECKON HH(OpMAIMU MO TEME HUCCIECIOBAaHMS, BBHIOOPY METOAMK U CPEICTB pEUICHUs
3agaun (I1K-3);

3HamMb:

- aTanbl Ku3HeHHoro 1ukia MC v MeTomoJoruMM OpraHu3alid MPOILIECCOB HUX
pa3paboTKu;

- Teoputo 0a3 JaHHBIX;

- TEOPHIO PEJSIMOHHBIX 0a3 JaHHBIX W HMMETh NPEACTaBIIeHHE 00 00JIacTH MX
MIPUMEHEHUS, TPEUMYILIECTBAX U HEIOCTATKAX;

- SI3BIK CTPYKTYPHPOBAHHBIX 3aMpocoB K 0a3zam manHbix — SQL (Structured Query
Language);

- MEXaHWU3Mbl W TPUYUHBI BIUSHUAA HWHGOPMAIMOHHBIX TEXHOJOTHUH  Ha
MIPOU3BOJICTBEHHYIO c(hepy AesITeNbHOCTH YEIOBEKA;

- OCHOBHBIE MPUHIIMITBI U MPOTOKOJIBI, HA KOTOPBIX OCHOBaHa Mepenadya JaHHBIX B
COBPEMEHHBIX KOMIBIOTEPHBIX CETSX;

- ocHOBHBIE apxutekTypel WC, wucnonp3yronmecs MOpU TPOSKTUPOBAHHH U
YIPABJICHUN XUMHKO-TEXHOJIOTHYECKUMHU CUCTEMAMH;

ymemu:

- UACHTU(DUIIUPOBATH peCypChl U apTeaKThl, BOBICUYEHHBIE B MPoIlecC pa3paboTKu
NC, a Takke onpenensaTb METPUKHU KaueCTBA TAKUX MPOLIECCOB,;

- dbopmynupoBarth 3amadn Ha paszpabotky MC, kak s pelieHus HaydyHO-
MCCJIEIOBATENbCKUX 3a/a4, TaK M B IEJAX aBTOMATH3alUU JEATEIBHOCTH XO3SHCTBYIOIINX
CyOBEKTOB,;

- MPUMEHATHh TOJIXOJbI CHUCTEMHOTO aHaju3a TMPEeIMETHOHW o0yiacTu o0BeKTa
aBTOMAaTHU3allNH,

- aMUHHUCTpUpPOBaTh kak MUHMUMYM oaHy CYBJ/l (cucremy ympaBieHus 6azamu
JIAaHHBIX );
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- 3 PEKTUBHO HCIONIB30BaTh Ha MPAKTHKE U TEpedaBaTh CBOM 3HaHUS B cdepe
MH(POPMALIMOHHBIX TEXHOJIOTUH;

- pa3pabarbiBaTh 0a30BYI0 apXUTEKTYpy MH(POPMALMOHHBIX CUCTEM IJIAHUPOBAHUS
U YIPaBJIECHUS NPEIIPUATHEM;

- IPOCKTHPOBATH JIOKAIbHBIE KOMITBIOTEPHBIE CETH;

- JMarHOCTUPOBAaTh U pelaTbh MpoOJeMbl B JIOKAJbHBIX KOMIIBIOTEPHBIX CETAX
MmacmTaba oaHO# TabopaTopuu;

- aHAJIM3UPOBaTh IPEUMYLIECTBA U HEJOCTAaTKH CYLIECTBYIOIIMX pPELICHUH IpH
BbIOOpE U3 anbTepHATUBHBIX VIC, MO3BOJSIONIMX PEIIUTH TOCTABICHHYIO 3a/1a4y;

- paspabartbiBath MC 1uiaHupoBaHMs U YIPABICHUS IPEIIPUATHEM;

enademo:

- TEPMUHOJIOTHEN B 00J1acTH NPOeKTUpoBaHus U pazpadorku UC;

- 0a30BbIMH HaBBIKAMU OpPTraHU3AIMH POIECCOB KU3HEHHOTO nukia 1C;

- METOAMKAMU HH(POPMALIMOHHOTO MOJEIUPOBaHMUSA IPEIMETHOM objmactu U
IPOCKTUPOBAHUS CTPYKTYp 0a3 TaHHBIX;

- METOaMU pealln3aluu CTPYKTYp 6a3 JaHHbIX B coBpeMeHHbIX CYB/;

- HaBBIKAMU PAa0OTBI C MHCTPYMEHTAJIBHBIMH CPEIICTBAMH AIMHHUCTPUPOBAHUS
CVYBJ;

- HaBBIKAMU aIMUHUCTPHPOBAHUS CETEBBIX OMEPAIIMOHHBIX CUCTEM;

- HaBBbIKAMU pabOThI C CETEBBIMU CEPBUCAMHU U YTHIIUTAMU;

- TUNIOBBIMH ~ MHCTPYMEHTAIBHBIMH  CPEACTBAMH, HCHOJB3YIOUIMMHCA  TIPH
IPOEKTHPOBaHUU U pa3padoTke NC;

- HaBBIKAMU TPUMEHEHHs] TEXHOJOIH, HCHOJb3yeMbIXx mpu paspaborke HC,
(YHKLMOHUPYIOLIMX B Cpe/ie HHTEPHET;

3. KparTkoe coep:kaHue JUCUHIIUHBI

Bsenenue

Hemn u 3amaum kypca: KpaTkuil MCTOPHUYECKHMH OYEPK PA3BUTHA OTEUECTBEHHBIX M
3apyOeXKHBIX MOAXO0JI0B K CO3/IaHMIO0 KOMIIBIOTEPHBIX ceTed n 0a3 maHHbIX. MHpOpMannoHHbIe
CHCTEMBI: TIOHSTHSA, OINpeneneHus, TepMUHbL. Kiaccupukamuss ¥ THIOBBIE (YHKIHH
UH(POPMALIMOHHBIX CHCTEM.

Mopayas 1. 7ZKuzHennslii nuka nngopmanuonubix cucrem (MC)

1.1. DOransl xu3HeHHoro mukina MC — paspaboTka, BHeOpeHHE, JKCIUTyaTalus |
TEXHUYECKask TIOICPIKKA.

1.2. Ilpouecc paspabotku HWC. Ilpoekt: BHUABI, BOBIEUEHHBIE PECYPCHI, POIH
ucnonHuTeneit. Mogens 3penoctu npouecca pazpadotku — CMM (Capability Maturity Model).

1.3. Meronsl opranuzanuu  npomecca  paspabotku  MC.  Knaccuduxarms:
UTEepaTHBHbIC, KaCKaHbIE, THOKHE, TSKEIOBECHBIE U JIeTKOBECHBIE. O030p pacnpoCTpaHEHHBIX
meronoB: RUP (Rational Unified Process — ynuBepcanbHbIil panmoHanbHbIi mporecc), Agile,
Scrum, XP (eXtreme Programming — skctpemansHoe nporpammupoBanue), [OCT P UCO/M3K
12207-99.

Mogayas 2. dtanbl npouecca pa3padorku UC

2.1. IlocranoBka 3agauu Ha pa3paboTky UC. Tpebosanus k UC.

2.2. IlmanmpoBanme mporecca paspadorkn WC. Jlekommo3uiuss ©  OlEHKa
TpyRoéMKOCTH 3a/1a4. OIeHKH 3aBepIIEHHOCTH MPOEKTa U MPOAYKTUBHOCTH HUCIIOHUTEICH.

2.3. IIpoextupoanne C. CucTeMHBIN TIOIXO/ NPH aHATH3E U CHHTE3€ apXUTEKTYPHI
NC. Habop 3anau, penraeMblx Ha 3Tare NpoeKTHpoBaHus. HCTpyMeHTapuil MPOEKTUPOBIIHKA.
Onenka xauectBa nmpoekra MC.

2.4.  Oran peanmuzauuu MUC u uHCTpyMeHTapHii nporpammucta. O630p COBpEMEHHBIX
Cpea MPOrpaMMHPOBAHUSI.

2.5. TecrupoBanue MC — kak cpeacTBo KOHTpoJs kayectBa peanuzanun UC. YpoBHH
Y TUTIOBBIE CXEMBI TECTHPOBAHMS.
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2.6. Bueapenne MC, noKkyMeHTHpOBaHKE M TEXHUYECKas MOJIEPIKKA MOJIb30BaTEICH.
NHcTpyMeHTaIBHBIE CpEJCTBA YIpaBICHUS BEPCHSIMHU MporpaMMHoro obecnedeHus: SVN
(Subversion — cucrema y4éra mapauieabHBIX BEPCHIA).

Monayab 3. MoaeanpoBaHue peJIAUMOHHBIX 043 JaHHBIX

3.1.  PemsunonHHas MOjENb JAHHBIX — KAK OCHOBA COBPEMEHHBIX paclpeneéHHbIX 0a3
JAHHBIX: aTpUOYT, OTHOLIEHHE (penus), KopTrex. Onepanun peasuoHHON anreopsl.

3.2.  HrepaTwBHBII MpolLECC MOJEIUPOBAHUS CTPYKTYpPHl IAHHBIX: aHAJIU3-CHHTE3-
HopMmanu3anus. KoHuenryaibHbele W (U3MUECKHUEe MOZEIU CTPYKTYphbl JNaHHbIX. JluarpaMmel
cymHocTh-cBsi3b (ER — Entity-Relationship) kak cpescTBo MOIEIUPOBAHUSI.

3.3. Hopmanuzanust CTpyKTYpbl [AaHHBIX, HOpMallbHble (OPMBI, AHOMAIUHU IPU
orepanusax ¢ HEHOPMAJIU30BAHHBIMU JIaHHBIMH.

3.4. HMHCcTpyMeHTalbHBIE CPEACTBA ISl MOJEIMPOBAHUS CTPYKTYPbI TaHHBIX.

Monayas 4. Cucrema ynpaienus 6a3amvu aannbix (CYB/I) Oracle

4.1.  00630p ocHoBHbIX Bo3moxkHocteir CYBJI Oracle, cpaBHUTEIBbHBIE XapaKTEPUCTUKU
u obmactu mnpumeHenus. Ilogxomsr k BbiOopy CVYBJl Ha »dTane mnpOEKTUPOBAHHA
uHpopmanmonHoi cucremsl. [Ipeumymectsa CYB]] Oracle B KoHTeKkcTe 3aa4y XUMUYECKON
TEXHOJIOTHH.

4.2. Ilpunuun pabotel u BHyTpeHHee ycTpoiictBo CYBJl Ha mnpumepe Oracle.
O0bektel CYBJ] Oracle: TabmuvHbIE MPOCTPAHCTBA, TAOJMUIBI, WHICKCHI, IPEACTABICHUS,
OTrpaHUYEHUs, TPUITEPDI, CUETUNKH, [TpaBa U POJIH.

4.3. Hexotoppie TtexHonorun ¢yaxnumonupoBanus CYBJl:  TpaHsakumm U
napajuleu3M, BEJCHHUE JKypHAJOB OIEpalui, MWHIAEKCAuus M CErMEHTauus JaHHBIX,
pa3rpaHUyYeHHe JOCTyNa K IaHHBIM.

44. 3amaud aAMMHUCTPUPOBAHMS paclpeieiéHHBIX 0a3 JaHHBIX: MHCTAJUIALNA,
MacmTaOupoBaHUe, pPE3EPBHUPOBAHME, BOCCTAHOBIICHUE, pEIUTMKAIMA, OOHOBIIEHHE BEpCHI
(upgrade).

4.5. Ilocrpoenue pacnpenenéHubix apxutektyp CYB/Il: mapauHr u KiacTepsl.

Moayab 5. CrangapTHblid si3bIK ynpasjiaeHust 0azamm aaHHbix SQL (Structured
Query Language)

5.1.  Hasnauenue SQL, ocHOBHBIE ClIeHapUX IPUMEHEHUSI.

5.2.  VYpouu u amanektsl s3bika SQL. KomaHIp! si3bIKa: YHpaBiIeHHS CTPYKTYpPOM
JTAHHBIX, U3MEHEHUS JTaHHBIX, BEIOOPKH JIaHHBIX, yIpaBieHus oobexktamu CYB/I.

5.3. CuHTakcHC OCHOBHBIX KOMaHJI s3bIka SQL.

5.4. Ilpaktuka mnoctpoenus 3ampocoB k CVYBJ[ nHa s3pike SQL Ha mnpumepax
KOHKPETHBIX 3a/1a4.

Mopnyb 6. OcHOBBI epeaYu JAHHBIX M KOMIIBIOTEPHBIE CeTH

6.1. IlpuHOMOBl OpraHW3allMd  CETEBOr0 OOMEHa: CeMb YpOBHEH  MojemH
B3auMoIeicTBUs OTKPBITHIX cucteM (OSI — Open Systems Interconnection).

6.2.  IIpomsllieHHBIE CTaHAAPTHI Nepeaadn AanHbx. MaTepdeiic RS-232: mapamerpsl
cpedbl Iepenaud JaHHBIX, MEXaHW3M Iepefadd OWUT JaHHBIX, METOJbl KOHTpPOJII KadecTBa
nepeavy 1 yrpaBJieHHs KaHAJIOM Mepeiayu.

6.3. CemeiictBo ctangaproB Ethernet, TexHOJIOrMM ymnpaBieHUs KaHAJIOM Mepenadyu
JAaHHBIX, KOHTPOJIS KauecTBa nepenaun, Gu3nueckuil u KaHainbHbIH ypoBHH Moaenu OSI.

6.4. Crex nporokonoB TCP/IP (Transport Control Protocol / Internet Protocol —
IIPOTOKOJI yMpaBieHUs nepenadei nanHbix / MHTepHeT mnportokon). IlpoTokonsl cereBoro
ypoast moxenu: [P, ICMP (Internet Control Message Protocol — mnpotokon nepemauu
ynpasistonux coobmenuii Murepner), ARP (Address Resolution Protocol — mnporokon
paspeleHus aapeca).

6.5. IIpotokomnsr TpancmoptHoro ypoBHs: TCP m UDP (User Datagram Protocol —
IPOTOKOJI Mepelau MOJIb30BaTeNIbCKUX COOOIIEHNH), TOTOKOBAs Nepeaada JaHHbIX U Ieperada
JaTarpaMmm.
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6.6. IIpotoxomsr mpuknanHoro ypoBHs: SSL (Secure Socket Layer — mpotokon
samuménHbIX coequnennii), FTP (File Transfer Protocol — mporokon nepenaun ¢aiinos), SMTP
(Simple Mail Transfer Protocol — mpocToit mpoTOKoJ MepechUIKH IEKTPOHHOM 1o4Th), IMAP
(Interactive Mail Access Protocol — mpoTokos1 HHTEPaKTHBHOI'O AOCTYIIA K 3JICKTPOHHOM 110YTe),

u 1p. CeTeBble CEPBUCHI IPUKIATHOTO YPOBHS.

Moayab 7. ApxuTeKTypa M TeXHoJorudeckasi 6aza cozganusi coppeMenabix UC B

cpene UurepHer

7.1.  Tunossie apxutektypsl UC u 3BoOIMS T0AX0A0B K co3aanuto NC.

7.2. Tpéxssennas apxurektypa nocrpoenus MC B cpene Murepuer. Pacnpenenenue
GyHKIMI MEXKIYy 3BEeHbSIMH, 0030p TEXHOJIOTUH, UCIIOIb3YyEMbIX B KaJKJIOM 3BE€HE CUCTEMBI.

7.3. TexHomoruu cepBepHOro 3BEHA, UCHOIbB3yeMmble Tpu pa3paborke BEB-cuctem.
PHP (Pretty Home Page) — si3b1k mporpaMMupoBanus auHamudeckux BEB-caiiToB: Ha3sHaueHue,
IIPEUMYILECTBA U HEIOCTaTKH, OCHOBHBIE BO3MOKHOCTH, MECTO B apxurekrype BEb-cucrewm,

CUHTAKCHUC, MPUEMBI TPOTPAMMUPOBAHHUS.

7.4. CocraB u 0030p BO3MOXXKHOCTEH HCIONB3yeMbIX Iu1ardhopm paspadorku BEDB-

CUCTCM U UX CPABHHUTCIIbHAA XapPAKTCPHUCTHKA. 3aKJroueHue

3aka0uYnTeIbHAS JICKIUA 110 IMTOABCACHUIO UTOTOB KYypCa.

4. O0beM y4eOHOH JUCHUIIIMHBI

N B 3auerHbix | B akanmem.
Bunst yueGHoi paboTh
eAMHUIIAX qacax
OO0mas TPy10eMKOCTh THCIIHILIHHBI 110 Y4eOHOMY MJIAHY 5 180
Kounrakrnas pa6ora (KP): 2 72
Jlexumu (Jlek) 0,5 18
JlabopaTopnsie 3ausartust (J13) 15 54
CamocrosiTesibHas padora: 2 72
CaMOCTOSTeIbHOC N3YUCHUE PA3JICIIOB TUCITUTUIHHEI 0,56 20
IToaroroBka k 1a6OPATOPHBIM 3aHATUSIM 1,44 52
IK3aMeH
Bua xoutpoJsi: 3a4er / 3k3amMeH 36
IloaroroBka K 3K3aMeHy ! 35.6
KonrakTHas aTrrecranus 0.4
Bibt yuc6Hoi paGoTs! B 3auernsix | B actpoHOM.
SIMHHIIAX Jacax
O0mas TPyA0eMKOCTh JMCIUILIHHBI 110 Y4e0HOMY IUIaHY 5 135
Kounrakrnas pa6ora (KP): 2 54
Jlexumu (Jlek) 0,5 13.5
JIaGopartopusie 3ansaTus (JI3) 1,5 40.5
CamocrosiTesibHas padoTa: 2 54
CaMOCTOSTENIbHOE U3YUYEHUE PA3AEIO0B TUCIUIUIMHBI 0,56 15
[ToaroroBka K J1abOpaTOPHBIM 3aHATHUSIM 1,44 39
IK3aMeH
Bupa xouTpoJsi: 3a4er / 3k3aMeH 27
IloaroroBka K 3K3aMeHy 1 26.7
KonTakTHas arrecranus 0.3

4.5. IIpakTuKH, B TOM YHCJIe HAYYHO-HccJIeqoBaTeabckas padora (HUP)

AHHOTanus padoyeil MporpaMmal «Y4yeOHasi IPAKTHKA. MPAKTUKA 110 MOJIy4eHHIO
NePBUYHbIX NPO(ECCHOHATIBLHBIX YMEHU U HABBIKOB)

(B2.B.01(Y))
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1. Henp y4eOHOIl NPaKTHKH - HAYYUTh MaruCTPAHTOB IPAKTUYECKUM YMEHMSIM U
HaBbIKAM  HCIOJb30BaHMS  COBPEMEHHBIX  MaTeMaTHMYeCKMX  METOJOB,  MOJENEH,
UH(POPMALIMOHHBIX U MPOrPAMMHBIX CPEJICTB, J1a00OpPaTOpHOro 00OPYAOBaHUS U MPHOOPOB IS
pelIeHHs] IIMPOKOro Kpyra 3ajad MOJEIUPOBaHMS, ONTHUMHU3ALUH, ABTOMATU3MPOBAHHOIO
NPOCKTHUPOBAHUS M YIPABICHUS XUMHUYECKUMH, HEPTEXUMHUECKUMH, OMOTEXHOJIOTHYECKHUMU
IPOM3BOJICTBAMH — 0OBEKTaMH HayYHO-HCCIIEI0BATEIbCKON AEATEIIbHOCTH MaruCTpaHTa.

2. B pe3yabTaTe NpOXO:KIeHHs] Y4eOHOW NPAKTHKHU. NMPAKTHKH 10 MOJYy4YeHHIO
NMEePBUYHBIX NPO(ecCHOHAJBbHBIX YMEHMH M HABBIKOB OOy4Yamoluiicsi Mo mnporpamMmme
MATUCTPATYPHI 10JIKEH:

obnaoams cnenyromumu npodeccuonanbubiMu (I1K) komnereHusIMH:

- CHOCOOHOCTH (HOPMYJIHMPOBATH HAYYHO-UCCIEIAOBATEILCKUE 3aJaud B 00IacTH
pear3aly SHEPro- u pecypcocoepexenus u perrars ux (I1K-1);

- CIIOCOOHOCTh  OpPraHM30BaTh CAMOCTOSATENBHYIO M  KOJUIGKTMBHYIO  HAy4HO-
uccrienoBareabckyro padory (IIK-2);

- TOTOBHOCTH K TOHCKY, 00pa0oTKe, aHanu3y M CHCTEMAaTH3allud HAayYHO-TEXHUYECKON
uH(pOPMaLIUK 110 TEME HCCIEeI0BaHNUs, BBIOOPY METOIMK U cpecTB pemienus 3anaun  (I11K-3);

- CIIOCOOHOCTh HCIIONIB30BATh COBPEMEHHBIE METOJWKA M METOIbl, B IPOBEACHUU
9KCHEPUMEHTa U UCIBITAaHUM, aHAJIM3UPOBATh UX PE3Y/IbTaThl U OCYLIECTBIATh UX KOPPEKTHYIO
unrepnperanuto (I1K-4);

- CIIOCOOHOCTh COCTaBJIATh HAYYHO-TEXHMYECKHE OTYEThl M TOTOBUThH IyOIMKaLUU
110 pe3yJIbTaThl BBINMOJIHEHHBIX uccnenoBanuii ([1K-5);

- TOTOBHOCTb pa3pabaThiBaTh MaTEeMAaTUYECKME MOJEINM U OCYLIECTBIATh UX
JKCIepuMeHTaNIbHYIO poBepky (I[1K-6);

3Hamy:

— TIOPSIOK OpTaHW3allMd M MPOBEACHUS HAYYHBIX W TPAKTHYECKUX HCCIEIOBAHHUU C
HCII0JIb30BAaHUEM COBPEMEHHBIX METOJIOB U TEXHOJIOTHIA;

— COBpPEMEHHBbIE MOJIENM, METOJbl, METOAMKHM peleHHUs 3ajad MOJAEIUPOBAHUS,
NPOCKTHUPOBAHUS, ONTHMU3ALUN M YIPABICHUS XWMHUKO-TEXHOJOTHYECKHMMHU MPOIECCaMH U
cUcTeMamy;

— (yHKUMOHAJIbHBIE  BO3MOXHOCTHM  YHUBEPCAJIBHOTO U CHEIHAIU3UPOBAHHOIO
MIPOrPaMMHOT0 OOecTieueHus AJIsl pelieHUs] MPAaKTUYECKUX 3a/1a4 HayYHBIX HCCIIE0BaHUT;

ymemp:

— OCYUIECTBJIATH MOMCK, 00pabOTKYy M aHAIW3 HAYyYHO-TEXHUYECKOM HMH(pOpMaluu 1o
podUITI0 IPOHAEHHON NPAaKTUKH, B TOM YHUCIIE C PUMEHEHUEM VIHTepHEeT-TeXHOJIOTUl;

— HCHOJb30BaTh COBPEMEHHbIE MPUOOPHI M METOAMKM MO MNPOGHI0 MPOTrpaMMBI
MarucTpaTypbl, OpraHM30BbIBaTh MPOBEAECHUE SKCIIEPUMEHTOB W HCIBITAaHUM, MPOBOIUTH MX
00paboTKy U aHAIM3UPOBATh UX PE3YIbTATHI;

enaoems:

— cmocobamu ¥ npuemamu cOopa, HOArOTOBKU U aHaJIM3a SKCIIEPUMEHTAIBHBIX JAHHBIX
10 TEMaTUKE HAyYHO-TIPAKTUYECKUX HCCIIEIOBaHUIT;

— CpeACTBaMU KOMIBIOTEPHOM TEXHUKM [UIi TIOATOTOBKM M CHCTEMaTHU3alluu
pe3yIbTaTOB MPAKTHUECKUX UCCIIEIOBAaHUM.

3. Kparkoe coiep:kaHue y4eOHOIl MPAKTHKH

Moaynas 1. M3yuenune  oOBEKTa  NPAKTUYECKOTO  HCCIEAOBAHUS  HAy4YHO-
HCCJIEIOBATEIbCKON pabOThl MarucTpaHTa. AHaJIU3 UCTOPUU CTAHOBJIEHMS U Pa3BUTHUS 0ObEKTa
NPAaKTUYECKUX HCCIEOBAaHUN; COBPEMEHHOTO COCTOSHUS, HAWIYYIIUX CYIIECTBYIOIIUX
TEXHOJIOTHI, METOJOB M CHOCOOOB HWHTEHCHU(PHUKAIMM TEXHOJIOTHMYECKUX IPOIIECCOB,
3(QPEKTUBHOCTH HCHOJBb30BaHUS OOOpPYJOBAaHUS M JIPYITMX TEXHMYECKHMX U TEXHHKO-
SKOHOMHUYECKHX PEIICHUMN.

Monayns 2. IlpoBeneHue 1abOpaTOpHBIX MM TMPAKTHYECKUX HUCCICHAOBAaHUA U
HKCIIEPUMEHTOB MO0 TEMaTHKE Hay4HO-HCCIe0BaTeNIbcKOM padoThl Marucrpanrta. M3ydenue u

47



UCTIOJIb30BAaHUE COBPEMEHHBIX METOJUK HCCIEIOBAHUS, XapaKTePHUCTUK 000pyqOBaHUS,
ycTaHoBOK. CocTaBjeHHE TUTAHOB SKCIEPUMEHTOB M BBIOOP METOJIOB UX aHAIW3a M 00pabOTKH.
Cucremaru3amnys MoJIydeHHBIX PE3YJIbTaTOB.

Monyne 3.  IlpoBeseHue  KOMIIBIOTEPHOTO  MOJAENUpPOBaHUA W 00paboTKu
HKCIEPUMEHTAIBHBIX U TMPAKTHUYECKUX pe3ynbTaToB. M3yueHuwe W/Wiu 3aKkperuieHHe HaBBIKOB
paboThl C HCHOJB30BAHHUEM YHUBEPCAJIBHOTO U  CIEHUATM3UPOBAHHOTO IMPOTPAMMHOIO
obecrieueHus (MPOrpaMMHBIX MOAYJEH, KOMIUIEKCOB MPOrpaMMHBIX cpeactB). OOOCHOBaHUE
BbIOOpa KOMIUJIEKCA MPOTPAaMMHBIX CPEACTB JJIsl PEUICHHs NPAKTUYECKUX 3a/ady Hay4dHO-
UCCIIeIOBATEIbCKONW paboThl. [IpuobpereHre U 3aKperieHne HAaBBIKOB IOATOTOBKH HMCXOIHBIX
JaHHBIX JUIS KOMIIBIOTEPHOTO MOJEIMPOBAaHUS, B TOM 4HCIE, HAa OCHOBE H3y4YCHUS
TEXHOJIOTUYECKUX PErjJaMEeHTOB TIPOU3BOACTB W HOPMATHBHO-METOJIMYECKUX JIOKYMEHTOB
o0BbeKTa HCcle0BaHUM, MOUCKa MHpOpMaIMK B 0a3aX MAaHHBIX U Ha O(UIMATIBHBIX CcalTax
OpeANpUATHIA, OpraHu3anui, HHPOPMAMOHHO-ONOIMOTEYHBIX cucTeM U Ap. Cucremaruzanus
MOJIyYEHHBIX Pe3y/IbTaTOB pacyeTa.

Monyns 4. [lonroroBka u opopmieHHEe OTYETA 110 MPAKTUKE

4. O0beM y4eOHOI NPAKTUKH

O0BeM
Bunst yueOHOI paboThI B 3aueTHBIX B akanem.
eIUHULIAX yacax
OO0mast Tpy10eMKOCTb JMCUMILIUHBI 10 Y4eOHOMY 6,0 216
JIAHY
Kounrakrnas pa6ora (KP): - -
CamocrositesbHas padora (CP): 6,0 216
NunuBuayanpHOE 3aaHKE 1,0 36
CaMocTosiTeIbHOE OCBOSCHUE 3HAHUI, YMEHH U 5,0 180
HABBIKOB 110 TPOrpaMMe yI4eOHON IPAKTHKU
Bupa koHTpoOJIsi: 3a4eT / IK3aMeH 3adeT ¢ OLEHKOM

HABBIKOB M0 IporpaMMe y4eOHON MPaKTUKHI

O6bem
Buibl yuebHON paboThl B 3aueTHBIX B actpoHOoM.
€IMHUIIAX yacax

OO0masi Tpy10eMKOCTb JMCHMILIMHBI IO Y4eOHOMY 6,0 162
ILUIAHY

Konrakrnas pa6ora (KP): - -
CamocrositesbHas padora (CP): 6,0 162
NunuBuayanpHOE 3a1aHNe 1,0 27
CamocrosiTenbHOE OCBOEHUE 3HAHUI, YMEHUN U 5,0 135

Bupa xouTpossi: 3a4er / 3k3amMeH

3a4eT ¢ OLEHKOM

AHHoTanus padoueii nporpammbl: «[IponsBoacreennas npakruka: HUP» (5.B02.(H))

1. Heas HUP - dopmupoBaHre HEOOXOAMMBIX KOMIETEHIUH i OCYIIECTBICHUS
Hay4YHO-HCCJIEA0BATEIbCKON NESATEILHOCTA MO HampaBieHuio noarotoBku 18.04.02 Duepro- u
pecypcocOeperaronye mporecchl B XUMHUYECKOH TEXHOJIOTHUH, HEPTEXUMUU U OMOTEXHOJIOTUU
1o Maructepckoil nporpamme «KnbepHeTnka XMUMHUKO-TEXHOJIOTUYECKUX MTPOLIECCOB” .
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2. B pesyabraTte BbinoJHeHuss HUP obyuaromuiicsi mo mporpaMmMe MarucTpartypsbl
JTOJIKEH:

Obnaoamse creoyrouwumu oowenpogheccuonanvhvimu (OIIK) KOMUETCHIMSIMHU:

- FOTOBHOCTHIO K KOMMYHHUKAIIUM B YCTHOM M MUCbMEHHOM popMax Ha pycCKOM U
WHOCTPAaHHOM SI3bIKaX JIJIS pelieHus 3a1au mpodeccuoHanbHoi aesrenbuoctu (OIMK-1);

- FOTOBHOCTBIO K HCIIOJIb30BAHHUIO METOJOB MAaTEMaTH4YE€CKOr0 MOEIMPOBAHUS
MaTepuasIoB U TEXHOJIOTHYECKHUX MPOIECCOB, K TEOPETUUECKOMY aHATU3Y U SKCIIEPUMEHTAILHOM
npoBepke Teoperrueckux rumnore3 (OI1K-4);

- FOTOBHOCTBIO K 3allUTe OOBEKTOB HWHTEIICKTYyaJbHOM COOCTBEHHOCTH U
KOMMEPITHATH3AIMH [TPaB Ha 00bEKThI HHTEIUIEKTYanbHOU coocTBenHocTH (OITK-5);

npogpeccuonanvnvimu (I1K) komnemenyuamu:

- CHOCOOHOCTH (OPMYIHPOBATH HAYYHO-UCCIIENOBATENLCKUE 3aJaud B  o0JacTu
peanu3aiuu dHepro- u pecypcocoepexenus u pemars ux (I1K-1);

- CHOCOOHOCTh OpraHU30BaTh CaMOCTOSITENIBHYIO M KOJUICKTHBHYIO  HAay4HO-
uccienoBareabckyto padory (IK-2);

- TOTOBHOCTh K TOUCKY, 00paboOTKe, aHalu3y U CUCTEeMATHU3alMH HAyYHO-TEXHUYECKOU
UH(OpPMAIIMH 110 TEME MCCIICI0BaHMs, BHIOOPY METOUK U cpecTB pemenus 3aaaun  ([1K-3);

- cOCOOHOCTh HCMOJB30BaTh COBPEMEHHBIE METOAMKHM W METOMAbI, B IPOBEICHUU
OKCIIEPUMEHTA M WCIBITAaHUN, aHAJTM3UPOBATh MX PE3YJIbTAThl M OCYIIECTBIIATH UX KOPPEKTHYIO
unrepnperanuto (I1K-4);

- CIIOCOOHOCTh COCTaBJISATh HAYYHO-TEXHUYECKHE OTYETHl W TOTOBUTH MYOJMKalUU
10 pe3yibTaThl BRIMOJHEHHBIX HccienoBanuii (ITK-5);

- TOTOBHOCTHb pa3palaThiBaTb MaTE€MaTHYECKHE MOJAEIM M  OCYLIECTBISATh HUX
IKCrIepuMeHTaNbHY0 ipoBepky (ITK-6);

- TOTOBHOCTh K pa3pabOTKe MEPONPUATUI 110 IHEPrO- U pecypcocOepeKeHUI0, BEIOOPY
00opyI0BaHUs U TeXHOJIOrH4Yeckoi ocHactke (ITK-7);

- TOTOBHOCTb K pa3pabOTKe TEXHUYECKUX 3a/laHUi Ha IPOEKTUPOBAHUE U U3TOTOBJICHUE
HectaHgapTHoro obopynosanus (ITK-8);

- CHOCOOHOCTh K aHAJIM3y TEXHOJOTMYECKHX IPOLIECCOB C IIENbI0 IOBBIIICHUS
nokaszarejel HSHepro- MU pecypcocOepexeHus, K OLEHKe SKOHOMHYecKoil 3¢ddekTuBHOCTH
TEXHOJIOTHYECKUX TPOIECCOB, MX dKosoruueckoit Oezomacuoctu (ITK-9);

- CHOCOOHOCTh OLIEHMBaTh MHHOBAIMOHHBIH W TEXHOJIOTMYECKUI pPHCKU TpHU
BHeIpeHnH HOBBIX TexHouoruit (ITK- 10);

- CIIOCOOHOCTH pa3pabaThIBaThb MEPONPUATHS IO KOMIUIEKCHOMY HCHOJIb30BaHUIO
CBIPBs, O 3ameHe JepunuTHhIX Matepuanos (ITK-11);

- CIIOCOOHOCTH CO3/1aBaTh TEXHOJIOTUH YTHJIM3ALMM OTXOJOB U CHUCTEMBI OOECeUeHMS
9KOJIOTHYecKoi Oe3omacHoctu mpousBozcTea ([TK-12).

Iloozomosums u npeocmasumsv K 3auume HaydHO-HCCIeq0BaTeNbeKyto padory (HUP),
BBIITOJIHEHHYIO Ha COBPEMEHHOM YPOBHE Ppa3BUTHS HAYKH M TEXHUKH M COOTBETCTBYIOIIYIO
BbIOPaHHOMY HalpaBJIEHUIO MTOATOTOBKU U MporpaMMe odydeHus. B npencraBieHHOH K 3amure
HUP nomkHBI MONYyYUTh pPAa3BUTHE 3HAHWS M HABBIKH, TOJTYYEHHBIE OOYYAIOIIUMCS TIPH
OCBOEHHUU TMPOTPAMMBI MarucTpaTyphl, B TOM YHUCIE MPU U3YYCHUH CHEIHMATbHBIX TUCIUILINH.
[IpencraBnennas k 3amute HWP nomxHa comepkarh OCHOBHBIE TEOPETUUYECKHUE IOJIOKEHUS,
HKCIIEPUMEHTANIbHBIE PE3YNIbTAThI, IPAKTHUECKUE TOCTUKEHUS U BHIBOJIBI U3 PAOOTHI.

3. Kparkoe conepxxanue HUP
BBenenue. BeiOop TeMbl Hccne10BaHus.

Moayas 1. O630p auTepatypsl Mo TeMe ucciegoBanus. CoCTaBICHHE aHATUTHIECKOTO
JUTEpaTypHOTro 0030pa.

ObocHoBaHMe akTyanbHOCTH TeMbl. llonck u mpopaboTka auTepaTypbl U3 BCEX
JOCTYIIHBIX HCTOYHHUKOB 3a OIpPENEeNEeHHBIH (COTIacOBaHHBIM C pPYKOBOJUTEIEM) IEPHOA
BpEMEHH. AHAIN3 JINTEPATYPbI U COCTABIIEHUE JINTEPATYPHOTO 0030pa M0 TeMe JAUCCEepPTaIIH.

49



Mopnyas 2. [TocraHoBKa Lieau U 3a7a4 uccienoBanus. IIpoBeneHne skcnepuMeHTalIbHbIX
Y PaCUYETHO-3KCIIEPUMEHTAIbHBIX HCCIEI0BAHMI 110 TEME.

@opMyIMpOBaHUE LEJINU UCCIEN0BAaHUS (KaKOM pe3yibpTaT MPEAIoJaraercs MOJIyuYduTh) U
MOCTAaHOBKA 3a/laydl MCCIeAOBaHUA (YTO JellaTh — TEOPETHUECKU U SKCIEPUMEHTAIBHO).
Onucanue SKCIEPUMEHTAIBHBIX CTEHIOB M YCTAaHOBOK JJI IIPOBEJIEHHUS MCCIEAOBAHUM.
OtpaboTka METOAMK HCCIEAOBAHUN, OINpeAeNeHUEe TIOTrPEHIHOCTEl JKCIepUMEHTAIBHBIX
JNaHHbIX. [[lTaHupOBaHUE HYKCIIEPUMEHTA, NIPOBEACHUE DKCIIEPUMEHTA, aHAIU3 U MHTEpIIpeTanus
pe3ynbTaToOB,  BBIBOABI M 3akiioyeHus.  [lpuoOpereHne  HaBBIKOB  paboOThl  CO
CHELMATU3UPOBAHHBIM IPOTPAMMHBIM O0ECIIEYeHHEM ISl TPOBENEHUS KOMIIBIOTEPHBIX
BBIUMCIUTENBHBIX SKCIIEPUMEHTOB 10 TeMe paboThl. Hamucanue Te3ucoOB IOKJIAJ0B U CTaTeil;
COCTaBJIEHUE [OKJIQJOB C HCIOJIb30BAaHHUEM COBPEMEHHOTO KOMIIBIOTEPHOTO OO0ECIIeYCHUSI.
CocraBiieHHE OTYETA U NPE3CHTALUH.

Mopayas 3. O030p Tekymel sureparypbl. CocTaBlIeHME METOJUK MCCIEAOBaHUS.
Hanncanue te3ucoB, crareil, 0TYETOB U JOKJIAA0B.

IMouck Ttekymeit numreparypel mo 06azam BUHUWUTU PAH, kartamoram 3JIeKTPOHHBIX
OubnuoTek, MpUBEACHHBIX B pazaene 11 Hacrosmieil nmporpamMmbl AUCHUIUIHMHBL. CocTaBlieHUE
METOJIUK HCCIIEI0OBaHUS U UX OTpaboTKa.

Hanucanue Te3ucoB AOKIIAI0B, COCTABICHHUE JTOKJIAJ0B U Mpe3eHTauuid. BeicTymienue Ha
KOH(EepeHIMAX pa3Iu4YHOro ypoBHs. Hammcanuwe crateil B Hay4Hble >kypHaibl. CocraBieHue
otyeta mo HUP 3a 2-0if cemecTp U npe3eHTalu oTyeTa.

Moayas 4. IlpoBeaeHue SKCHEPUMEHTAIbHBIX W  PaCUETHO-3KCIEPUMEHTAIbHBIX
MCCJIEI0BAHMIM MO TEME JUCCEPTALINH.

Omnpenenenrue XapakTepUCTHK OOBEKTOB HccienoBaHus. llpoBeneHue skcrnepumeHTa
(1TabopaTopHOrO M BBIYMCIUTENBHOIO), aHAIW3 W UHTEpPIpETalus  pe3ylbTaroB,
(dopMynupoBaHUE BbIBOJOB U 3akitoueHUil. CorocTaBiieHne COOCTBEHHBIX JAHHBIX C JAHHBIMHU
HAyYHBIX HMCTOYHHMKOB HU3 JUTEpPATyphbl, OOBSICHEHHE 3aKOHOMEPHOCTEH, OOHApYKEHHBIX B
Ipolecce UccieoBaHus. BeIsBIIeHHEe HOBU3HBI pe3yibTaToB. POpMyIHpPOBKA PEKOMEHAANMMN K
HCII0JIb30BAHUIO HA MPAKTUKE PE3YJIBTATOB, MTOJIYYEHHBIX B X0/1€ UCCIICIOBAHUA.

[ToaroroBka otvera u npe3eHTanuu pe3yapraroB HUP 3a 2-oi cemectp.

Moayas 5. O630p Tekymieil autepaTypsl. Hammcanue meToaudeckol (TeopeTHdecKoii)
IJIaBBl JUCCEPTALUU.

Ilouck wu mnpopaboTka TeKylIeH aUTEepaTypbl, HEOOXOIMMOW Ml MHTEpPIpeTalH
pe3yapTaToB McCcienoBanus. Hamucanue riaBbl AHMcCEpTaldH, COAEPKAIIEH XapaKTEPUCTUKH
O00BEKTOB HCCIEOBaHMS, METOJUKU OIpPENEeNICHUs] OSTHX XapaKTepUCTUK U  METOJUKH
IIPOBE/ICHMS YKCIIEPUMEHTOB.

Hamnncanue Te3ucoB NOKIIa0B, COCTABICHUE TOKJIAA0B U Mpe3eHTalui. BeicTymieHne Ha
koH(pepenunn MKXT u npyrux ceMuHapax ¥ KOH(pEpeHIUAX pa3IMuyHOrO YPOBHS.

Mopyas 6. IlpoBeneHMe DKCHEPUMEHTANBHBIX UM PacdyE€THO-IKCIIEPUMEHTAIBHBIX
WCCJIEIOBAHMM 110 TEME.

KamuOpoBku  mpubOpoB, OTJIaAKa  OSKCIEPUMEHTAJIbHBIX  CTeHIO0B. llpoBeneHue
DKCIIEPUMEHTAIIBHBIX HCCIEIOBaHUM, aHAIM3 W MHTEepnperanus pesynbTaToB. [IpoBenenue
KOMIIBIOTEPHBIX BBIUMCIMTEIBHBIX IKCIIEPUMEHTOB. CONOCTABIEHUE MOMYUYEHHBIX PE3YJIbTAaTOB
C JaHHBIMU HAy4YHBIX MCTOYHHUKOB, OMHCAHUE MEXAHHW3MOB M KOppensiuui, oOHapyKEHHBIX B
mnpouecce ucciaenoBaHusd. MHreprperanus pe3ysbTaToB KOMIIBIOTEPHOIO MOJECIMPOBAHUS.
@opMyIMpPOBAHNE HOBU3HBI IIOJYYEHHBIX pPeE3ynbTaTOB. POpMyNIHMpOBKa PEKOMEHIAUUN K
UCIIOJIb30BAaHUIO PE3yJIbTAaTOB Ha IpakTUKe. [loAroroBka ordyera W NMpe3eHTAlUU PE3YJILTATOB
HUP 3a 3-uii cemectp.

Moayabs 7. IlpoBeaeHHE ODKCHEPUMEHTAIBHBIX M PaCYETHO-DKCIEPUMEHTAIBHBIX
MCCIIEN0BAHMM MO TeMe. POpMyIMpPOBaHUE HAYYHBIX BBIBOJOB

IIpoBeneHne SKCIEPUMEHTOB, OKOHYATEIBHBIM aHauu3 pe3ysbTaroB. MHTepnperanus
MOJIyYEHHBIX 3aBUCUMOCTEN M KOppesiiuii. 3aBepiuaercss paboTa BHIBOJAAMU U 3aKIIOYEHUEM, B
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KOTOPBIX TC3UCHO, IO TMOPAAKY BbIIIOJIHCHUA 3a/a4,
HCCICIOBaHUsI.

H3JIararoTca pe3yJibTaTbl BCCTO

Moayas 8. OpopmiieHre MaTepruanoB MarucTePCKON AUCCEPTALUU, TIOJTOTOBKA OTYETA 110
HUP wu npesentamuu kx 3amurte. OdopmieHue MaTepHalioB MarucTEpPCKON JIHCCEepTalllH,
cornacHo ['OCTa. ITogroroBka MaTepuanoB MPE3CHTALMH K JOKJIAy U CAMOTO JIOKJIaja.

4. Oobem HUP
Bust yacGHOR paboTs! B 3aueTHBIX B akanmewm.
SIMHUIIAX gacax
Oo0mas TpyA10eMKOCTh TUCIHUIIJIMHBI 10 Y4eOHOMY MJIAHY 36,0 1296
KonraktHas pa6ora (KP): 17,0 612
KonrakTHas paboTa ¢ mpenojaBareineM 17,0 612
CamocrositesibHas padora (CP): 18,0 648
CamMocToATEIbHOE OCBOEHNE 3HAHUM, YMEHUI Y HABBIKOB 110 18,0 648
nporpamme HUP
Bujx koHTpoOJIsI: 3a4eT / IK3aMeH 1,0 31((33?)4 e
B ToM umnciie mo cemecrpam:
1 cemecTp
O01mas TPy10eMKOCTh B ceMecTpe 9,0 324
KonraktHas pa6ora (KP): 4,75 171
KoHTtakTHas paboTa ¢ nmpernogaBaTeiemM 4,75 171
CamocrositeabHas padora (CP): 4,25 153
CamocTosTeIbHOE OCBOCHHUE 3HAaHUM, YMEHUI U HaBBIKOB 110 4,25 153
nporpamme HUP
3aver ¢
Bujx koHTpoOJIsi: 3a4eT / IK3aMeH .
OIIEHKOH
2 cemecTp
O01mas TpyA10eMKOCTh B ceMecTpe 6,0 216
KonTaktHas padora (KP): 2,75 99
KonrtakTHas paboTa ¢ npenojaBareineM 2,75 99
CamocrositesbHas padora (CP): 3,25 117
CamMocToATeIbHOE OCBOCHNE 3HAHUH, YMEHHUI 1 HABBIKOB 110 3,25 117
nporpamme HUP
3aver ¢
Buja konTpoJIsi: 3a4er / IK3aMeH .
OIIEHKOH
3 cemecTp
O01mas Tpy10eMKOCTh B ceMecTpe 9,0 324
KounraktHas pa6ora (KP): 4,5 162
KonrtakTHas paboTa ¢ npenojaBareineM 4,5 162
CamocrositesibHas padora (CP): 4,5 162
CamMocTosATeIbHOE OCBOCHNE 3HAaHUHM, YMEHUI 1 HaBBIKOB 110 4,5 162
nporpamme HUP
3aver ¢
Buja konTpoJisi: 3a4eT / 3K3aMeH “
OIIEHKOH
4 cemecTp
O01mas Tpy10eMKOCTh B ceMecTpe 12,0 432
KonTaktHas padora (KP) 5,0 180
KonrakTHas paboTa ¢ npenojaBareieM 5,0 180
CamocrositeabHas padora (CP): 6,0 216
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CamocTosiTeTbHOE OCBOCHHE 3HAHUH, YMEHHI W HABBIKOB TI0 6,0 216
nporpamme HUP
9K3aMeH
Buj koHTpoOJIsI: 3a4eT / IK3aMeH (36)

Bunbl yueOHOM paboThI

B 3aueTHBIX

B actponom.

eIMHUIIAX gacax
O0mas TpyA0eMKOCTh JMCHHIIJIMHBI 10 Y1eOHOMY IIAHY 36,0 972
KonraktHas pa6ora (KP): 17,0 459
KonraktHas paboTa ¢ npenojgaBareiaem 17,0 459
CamocrositeabHas padora (CP): 18,0 486
CamocTosTeIbHOE OCBOCHHE 3HAaHUH, YMEHHUI U HaBBIKOB T10 18,0 486
nporpamme HUP
Bujx koHTpoOJIsI: 3a4eT / IK3aMeH 1,0 3R3237M e
B ToM unciie mo cemecrpam:
1 cemecTp
O01mas Tpy10eMKOCTh B ceMecTpe 9,0 243
KonrakTHas pa6ora (KP): 4,75 128.25
KoHnTakTHas paboTa ¢ npenojaBarenem 4,75 128.25
CamocrositeabHasi padora (CP): 4,25 114.75
CamMocToATeIbHOE OCBOCHUE 3HAHUM, YMEHUI U HABBIKOB I10 4,25 114.75
nporpamme HAP
3auer ¢
Buj koHTpoOJIsi: 3a4eT / IK3aMeH .
OIIEHKOH
2 cemecTp
O01mas Tpy10eMKOCTh B ceMecTpe 6,0 162
Konraktnas pa6ora (KP): 2,75 74.25
KonrtakTHas paboTa ¢ npenojaBareneM 2,75 74.25
CamocrositeabHas padora (CP): 3,25 87.75
CamocTrosiTeIbHOE OCBOCHHUE 3HAaHUM, YMEHUI U HaBBIKOB 110 3,25 87.75
nporpamme HUP
3ader ¢
Buja koHTpoOJIsi: 3a4eT / IK3aMeH -
OIIEHKOH
3 cemecTp
O01mas Tpy10eMKOCTh B ceMecTpe 9,0 243
KonTakTHas padora (KP): 4,5 121.5
KonrtakTHas paboTa ¢ npenojaBareneM 4,5 121.5
CamocrositesbHas padora (CP): 4,5 121.5
CamocTosiTeTbHOE OCBOCHHE 3HAHUM, YMEHHI 1 HABBIKOB 110 45 121.5
nporpamme HUP
3ader ¢
Buja konTpoJsi: 3a4er / 3k3aMeH -
OIEHKOM
4 cemecTp
O01mas Tpy10eMKOCTh B ceMecTpe 12,0 324
KonTaktHas padora (KP) 5,0 135
KonrakTHas paboTa ¢ npenojaBareineM 5,0 135
CamocrositeabHas padora (CP): 6,0 162
CamocTosITeIbHOE OCBOCHHUE 3HAHUM, YMEHUI U HaBBIKOB 110 6,0 162
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nporpamme HUP

IK3aMeH

Bua xoHTpoJA: 3aueT / IK3aMeH 27

AHHoOTanua padoyeil nporpammsl «IIpon3BoacTBeHHAS NPAKTHKA: MPAKTHKA 10
MOJIy4eHHUI0 PO eCcCHOHAIBbHBIX YMEHHUH U ONbITA MPO(ecCHOHAJILHOM 1eATeJIbHOCTH (B
TOM YHCJIe TEXHOJIOTHYECKAsl IPAKTHKA))

(52.B.03(I))

1. llesb Npou3BOACTBEHHON NMPAKTUKH — TOJIy4YeHHE MPO(ecCHOHANBHBIX YMEHUN U
OTbITa MPOPECCHOHATBHON JEATETLHOCTUA MyTEM CaMOCTOSTEIIEHOTO TBOPYECKOTO BBITIOTHEHUS
3aJ1a4, MOCTABJICHHBIX MPOrPaMMON MPAKTHKHU.

2. B pe3yiabraTre NPOXOKIeHUs] NMPOU3BOJACTBEHHOH TMPAKTUKH. TNPAKTHKHU IO
MOJIy4YeHUI0 NMPodecCHOHAIBHBIX YMEHHUI M ONbITAa NMPO(ecCHOHATILHOM AesiTeJIbHOCTH (B
TOM YHCJIe TEeXHOJOTHYeCKOW MPAKTHKH) 00y4alomMICcA MO MporpaMMe MarucTpaTypbl
JTOJIKeH:

obnadams cnenyroummu npodpeccrnonanbabiMu (1K) koMmeTeHIMsAMY:

- CHOCOOHOCTH (HOPMYJIMPOBATH HAYYHO-UCCIIEJOBATEILCKUE 3aJaud B 001acTH
peanm3anum SHepro- u pecypcocoepexerus u pemars ux ([1K-1);

- CIIOCOOHOCTb  OpPraHU30BaTh CaMOCTOATENBHYIO M  KOJUIEKTMBHYIO  Hay4dHO-
uccienosareibekyto padory (ITK-2);

- TOTOBHOCTb K IOMCKY, 00pa0OTKe, aHainu3y M CHCTEMaTU3allud HayYHO-TEXHUYECKOH
UH(OPMALIUH TI0 TEME HCCIIEI0BaHNUs, BBIOOPY METOMK U cpeacTB perrenus 3axaun  (11K-3);

- CIIOCOOHOCTb HCIIOJIb30BaTh COBPEMEHHbIE METOJMKH W METOAbl, B IPOBEIECHUU
HKCIEPUMEHTA U UCHBITAaHUH, aHATU3UPOBATh UX PE3YJIbTaThl U OCYLIECTBIISITh UX KOPPEKTHYIO
unrepnperanuto (I1K-4);

- CIOCOOHOCTh COCTaBJISATh HAYYHO-TEXHUYECKHE OTYETHl W TOTOBUTH MYOJMKAlUU
0 pe3yabTaThl BHIMONHEHHBIX uccaenoBanuit (ITK-5);

- TOTOBHOCTHb pa3pa0aThiBaThb MaTE€MaTH4YE€CKHME MOJEIW U OCYIIECTBIATh HX
sKcrepruMeHTaNbHY0 poBepky (ITK-6);

- TOTOBHOCTh K pa3pabOTKe MEPONPUATUI 110 SHEPrO- U pecypcocOepekeHnIo, BEIOOpY
o0opynoBaHus U TexHOJOrHueckoii ocHactke (ITK-7);

- TOTOBHOCTb K pa3pabOTKe TEXHUYECKUX 3a/laHUi Ha MIPOEKTUPOBAHUE U M3TOTOBJICHUE
HecTanaaptHoro obopynosanus (ITK-8);

- CHOCOOHOCTh K aHAJINW3y TEXHOJOTMYECKHX IPOLIECCOB C IIENbI0 IOBBIIICHUS
nokaszarejel HSHepro- MU pecypcocOepexeHusi, K OLEHKe SKOHOMHYecKoil 3¢ddexkTuBHOCTH
TEXHOJOTMYECKUX MPOIECCOB, UX IKoNormdeckoit Oesomacuoctu (I1K-9);

- CHOCOOHOCTh OLIEHMBaTh MHHOBAIMOHHBIH W TEXHOJIOTMYECKUI pPHCKU TpHU
BHepeHnH HOBBIX TexHouorui (ITK- 10);

- CIIOCOOHOCTH pa3pabaThIBaThb MEPONPHUATHS IO KOMIUIEKCHOMY HCHOJIb30BAaHUIO
CBIPBs, MO 3ameHe JepunuTHpX Matepuanos (ITK-11);

- CIOCOOHOCTH CO3/1aBaTh TEXHOJIOTUU YTHIIM3ALUH OTXOJOB U CHUCTEMBI OOECIeYeHUs
9KoJIOrnYecKoi Oe3omacHoct mpoussozactea (ITK-12);

3HamMb:
—  CYUIECTBYIOILUE CIIOCOOBI M METO/IbI OPraHU3aluy U YIPABICHHUS TEXHOJIOTHYECKUMHU
IIpOLECCaMU U ITPOU3BOJICTBAMY;
— TPUHIUIBl OPraHU3AlMK TPOBEJICHUS SKCIEPUMEHTOB U UCHBITAHUN MO KOHTPOJIO
KayecTBa MPOAYKLHUH;
— TPUHIUNBI U CHOCOOBI 3alIUTHl OOBEKTOB HMHTEIEKTYalbHOH COOCTBEHHOCTH U
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KOMMEPIIHAIU3AIMH IPaB Ha 00BEKThl MHTEIUIEKTYaIbHOH COOCTBEHHOCTH,

ymemb:

— paboraTb € TEXHOJOTMYECKMMHU periaMeHTaMH, TEXHHUUYECKUMH pPerjlaMeHTaMH,
TEXHUYECKUMH YCIOBUSMH U APYTMMHU JOKYMEHTAMH, PETJIAMEHTUPYIOLIUMU JEATEIbHOCTh Ha
IIPEIIPUATHH;

— TpPOBOIUTH aHAIM3 O0BEKTAa HCCICJOBAHMH Kak o0OBEKTa  yIpaBJICHUS,
IIPOEKTUPOBAHUS, PEKOHCTPYKLIUH, MOACPHHU3ALUY;

— BBINOJIHATh HOUCK, OOpabOTKY, aHAIM3 W CUCTEMATH3alMI0 HAay4YHO-TEXHHUYECKOH
UHPOPMALIMU, OCYLIECTBIATh BBIOOP METONMK M CPEICTB pELICHUs 3aJad, MOCTaBJIEHHBIX
IIPOrpaMMOM NPAKTUKH;

— BBINOJIHATH OOpabOTKY M aHaIU3 pEe3yJbTaTOB AKCIEPUMEHTOB M HUCHBITAHUH C
UCIIOJIb30BAaHUEM YHUBEPCAIBHOIO U CIIELUATU3UPOBAHHOIO IPOTrPAMMHOI0 00ECIIEUEHNUS;

— AQHQIM3UPOBATh BO3HUKAIOIIME B  HAy4YHO-HUCCIEAOBATEIBCKOM  JE€ATEIBHOCTH
3aTpyAHEHUS U CIOCOOCTBOBATH X Pa3pEIICHHIO;

énaoemyp:
— npuemMamu pa3paboTKU IUIAHOB M MPOTpPaMM IMPOBEACHHUS HAYYHBIX HCCIIEIOBAHUIA,
TEXHUYECKUX Pa3pabOTOK, 3aJaHUi ISl HCTIOJTHUTEIICH.

3. KpaTkoe conep:kaHue TeXHOJOTHYeCKOH MPAKTHKH

3aKperyieHue TEOPETUUYECKUX 3HAHUM, IMOJYyYEHHBIX OOy4YaroLMMUCS IPU H3YyYEHUU
POrPaMMbl MaruCTPaTypPHI.

HOHy‘IGHI/IC O6y‘~IaIOHII/IMI/IC$I MPAKTUICCKUX HAaBBIKOB 110 oprann3alvin
MCCJIEIOBATEILCKUX U MPOEKTHBIX PaboT, B YIPABIECHUHU KOJIJIEKTUBOM UCIIOJIHUTENEH.

PazButue y oOy4darommxcs HaBbIKOB HAyYHO-UCCIIEI0BATEIBCKON IEATEIbHOCTH.

4. O0beM mNpPOU3BOACTBEHHON  NPAKTHKU. TMNPAKTHKH 10  TOJYYEHHIO
Nnpo¢ecCHOHATBHBIX YMEHHH M ONbITA NMPO(eCCHOHAJBLHOH JesiTeIbHOCTH (B TOM 4HCIe
TEXHOJIOTHYeCKOi MPaKTHKH)

Ob6beMm
Bupas! yueOHOM paboTEI B 3aueTHBIX B akanem.
SIMHHIIAX qacax
O0mas TpPyA0eMKOCTh JMCIUILIUHBI 10 Y4eOHOMY 6,0 216
TUIAHY
KonTakTHas padora (KP) - -
CamocrositesbHas padora (CP): 6,0 216
WuauBuayaibHOE 33/ 1aHHE 1,0 36
CamocTosiTeIbHOE OCBOCHHUE 3HAHUM, YMEHUU U 5,0 180
HABBIKOB 110 TIPOrpaMMe TEXHOJIOTHYECKOM MPAKTHKH
Buja koHTpOJISi: 3a4eT / IK3aMeH 3adeT ¢ OEHKOM
Ob6beMm
Buibl yueOHOM paboThI B 3aueTHbIX B actponom.
SIMHHIIAX qacax
Oo6masi TpyA0eMKOCTh TUCIIHILIHHBI M0 Y4eOHOMY 6,0 162
TUIAHY
KonTakTHas padora (KP) - -
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CamocrositesbHas padora (CP): 6,0 162
NunuBunyanbHOE 3a/1aHKe 1,0 27
CamocTosiTeIbHOE OCBOCHHE 3HAaHUH, YMCHHUH U 5,0 135
HABBIKOB 110 IPOrpaMMe TEXHOJIOTHYECKOMN MPAKTUKH

Bua koHTpoOJA: 3aueT / IK3aMeH 3a4er ¢ OLEHKOM

AHHOTaUHs padoyeii mporpaMmsbl npeaaunaoMuoit npaktuku (52.B04(I1x))

1. Heab npeaIuNJIOMHON MPAKTHUKHM — BBHITIOJHEHHUE BBIMTYCKHOW KBaTU(UKAITMOHHOU
paboTHI.

2. B pe3yibTrare NPOXOKIeHUS NPEIIUIIOMHON NPAKTHKH 0O0ydalouuiicss mo
nporpaMme MarucTpaTypsbl J0/KeH:

oonadoams cnenyromumu npodeccunoHanbHbiME (I1K) komneTeHIMsAMH:

- CHOCOOHOCTH (HOPMYJIHMPOBATH HAYYHO-UCCIEIOBATEILCKAE 3aJaud B 00IacTH
peau3aluy SHEPro- u pecypcocoepexenns u perrars ux (I1K-1);

- CIIOCOOHOCTh  OpPraHM30BaTh CAMOCTOSATENBHYIO ¥  KOJUIGKTHBHYIO  HAay4HO-
uccienosareabekyto padory (ITK-2);

- TOTOBHOCTH K IIOHICKY, 00pa0OTKe, aHaIM3y M CHUCTEMaTH3allMd HAYYHO-TEXHUYECKON
uH(pOpMAIIUH 110 TeMEe HUCCIIEI0BaHUs, BHIOOPY METOIUK | CpecTB pemienus 3amaun  (11K-3);

- CIIOCOOHOCTH HCIIONIb30BATh COBPEMEHHBIE METOIWKH W METOBI, B MPOBEICHUH
SKCIIEPUMEHTA U UCHBITAHUH, aHAJTM3UPOBATh UX PE3YJbTAaThl U OCYIIECTBIIATh UX KOPPEKTHYIO
unrepnperanuto (I1K-4);

- CIOCOOHOCTh COCTaBIATh HAYYHO-TEXHUYECKHE OTYETHl W TOTOBUTH MYOJIMKAIUU
10 pe3yibTaThl BBIMOMHEHHBIX HccienoBanuii (I1K-5);

- TOTOBHOCTH pa3palaThiBaTh MaTEeMaTHYEeCKHE MOJAENU M OCYLIECTBISATh HUX
sKcrepuMeHTanbHyo nposepky (I1K-6);

- TOTOBHOCTH K pa3pabOTKe MEPONPUATUI 110 SHEPTO- U pecypcocOepekeHUI0, BRIOOPY
o0opynoBaHus U TexHOJIorn4eckoi ocuacrke (I1K-7);

- TOTOBHOCTb K pa3paboTKe TEXHUYECKUX 3a/IaHUi Ha TIPOEKTUPOBAHHUE U M3TOTOBJICHUE
HectanaapTHoro obopynoBanus (I1K-8);

- CIOCOOHOCTb K QHAIU3y TEXHOJIOIMYECKMX MPOLECCOB C IENbI0  IOBBIIICHUS
MoKa3aTeJie JHEPro- M pecypcocOepekeHusi, K OILEHKE AKOHOMUYECKON 3(hdexkTuBHOCTH
TEXHOJIOTHYECKUX MPOIECCOB, UX dKoJoruyeckoit Gesomacuoctu (I1K-9);

- CIIOCOOHOCTHh OIICHWBATh WHHOBAIIMOHHBIA WM TEXHOJIOTHYCCKUN PHUCKHA HPHU
BHeIpeHHH HOBBIX TexHosorui (ITK- 10);

- CIIOCOOHOCTH pa3padaThIBaTh MEPONPHUSITHS IO KOMIUIEKCHOMY HCTIOJb30BAaHUIO
CBIPBS, 1O 3ameHe JehunuTHhIX MatepuanoB (ITK-11);

- CIOCOOHOCTH CO3/1aBaTh TEXHOJIOTUH YTHIIM3AIMH OTXOJIOB M CHCTEMBI 00ecreueHus
9KOJIOrnYeckoi 6e3omacHoct mpoussozacta (ITK-12);

3Hamp:

—  (u3uKO-XMMHUYECKHE 3aKOHOMEPHOCTH TEXHOJOTHMH MO TPO(UII0 BBITYCKHON
KBAJTM(PHUKAIIMOHHON paboThI;

— DKOHOMHYECKHE MMOKA3aTeIN TEXHOJIOTHH;

— KOMIIJIEKC MEPONPUSITHIA MO TEXHUKE OE30MaCHOCTH, OXpaHE OKpPYKAIoIIeW Cpelibl,
oXpaHe TpyJa;

ymemb:

— paboTaTh C TEXHOJOTWYECKHMH perjaMEeHTaMH, TEXHHUYECKUMH pPEerJIaMeHTaMH,
TEXHUYECKUMHU YCIOBUSAMHU U IPYTHMMH JTOKYMEHTAMH, PETJIAMEHTHPYIOIIUMHU JIEATEIbHOCTh Ha
TIPEITPHUATHH;

— BBINOJIHATH TOUCK, 0OpabOTKy, aHAM3 W CHUCTEMATH3AIUI0 HAay4YHO-TEXHUYECKOU
uH(pOpMAIIMK, OCYIIECTBISATH BBHIOOP METOAUK M CPEICTB pEIICHUS 3a/]ay, MOCTaBICHHBIX
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IIPOrpaMMOM PAKTUKH;
—  OCYILIECTBIIATh
UCCIIEIOBATEIbCKON PabOTHI;

KOHTPOJIb

CaMOCTOSITEJILHOU U

KOJUIEKTUBHOU

Hay4YHO-

— BBIIIOJIHATL IMOATI'OTOBKY Hay‘lHO-TeXHHqCCKOﬁ JOKYMEHTAIIMU JIs1 IIPOBCACHUSA

Hay4YHBIX I/ICCJ'IG,Z[OBaHI/Iﬁ N TCXHHUYCCKHX p33pa60TOK;

— BBINOJIHATH PACYEThl, CBS3aHHbIE KaK C pa3padOTKON 3agaHuil I OTIENIBHBIX
UCIIOJIHUTENIEH, TAaK M C COCTaBICHUEM IUIAHOB M MPOrpaMM IIPOBEACHUS HAYYHBIX

WCCJICIOBAHMI U TEXHUYECKUX pa3pabOTOK B IIEJIOM;
eénaoems:

— CHCTEMOM IMJIaHUPOBAHUS M OpPraHU3alliy HaYYHO-UCCIIEJOBATEIbCKUX U MPOEKTHBIX
paboT B paMKax M3y4yaeMoi MporpaMMbl MarucTpaTypsbl;

— OCHOBHBIMH JOJDKHOCTHBIMU (DYHKIHSMHU PYKOBOJSAIIETO MEpCOoHaa (PyKOBOIUTEIS
HAy4YHOW I'pyIIIbl, IPOEKTA, IPOrpaMMbl) B paMKax U3y4aeMoOW IIPOrpaMMbl MarucTparypsbl.

3. Kpatkoe coaep:kaHue npeIuIJIOMHON PAKTHKHT

[IpuoOperenne 3HAHWUI W HABHIKOB 10 OPraHM3allMd W YIPABICHUIO OTACIbHBIMHU
STanamy U MporpaMMaMi MPOBEICHUS HAYYHBIX UCCIIEIOBAaHUI U TEXHUYECKUX pa3pabOoTOK.

N3yueHne 5SKOHOMMKM M OpraHM3alUMy IPOU3BOJCTBA, OXPAaHBl TpyAa, OXPaHbI
OKpYXarollel cpeapl, Mep TEeXHUKH Oe30MacHOCTH B MacmTadax OTIENCHMs, y4acTka

npennpusaTas.  [loAroToBKa  WMCXOMHBIX ~ JAHHBIX  JIUISL  BBINOJIHGHUS  BBITYCKHOMN
KBATM(UKAIIMOHHON PabOTHI.
4.00beM npeIUIJIOMHOM NPAKTHKH
O06Bem
Bunst yueOHOI paboThI B 3ayeTHBIX B akazgem.
SAMHUIIAX qacax
O0mas TpyA0eMKOCTb JUCIHHUILIUHBI 10 Y4eOHOMY 6,0 216
TUIAHY
Konrakthas pa6ora (KP) - -
CamocrositesabHas padora (CP): 6,0 216
WuauBuayaibHOE 3a/1aHHE 1,0 36
CamocTosTeTbHOE OCBOCHHE 3HAaHUM, YMEHUH U 5,0 180
HABBIKOB 110 TPOrpaMMe TEXHOJIOTHYECKOUN MPAKTUKH
Buja koHTpOJISi: 3a4eT / IK3aMeH 3adeT ¢ OIEHKOH

Ob6beMm
Buier yuebHON paboThl B 3aueTHbIX B actponom.
SIMHHIIAX qacax
O01as TpyA10eMKOCTh IUCHUIIUHBI 110 Y4eOHOMY 6,0 162
ILUIAHY
KonTakTHas padora (KP) - -
CamocrositesnbHas padora (CP): 6,0 162
NunuBunyanpHOE 3a1aHIE 1,0 27
CamocTosiTeTbHOE OCBOCHHUE 3HAHUM, YMEHUH U 5,0 135
HABBIKOB 110 TIPOrpaMMe TIPS UTHILIOMHON TPAKTHKH
Buja koHTpOJISi: 3a4eT / IK3aMeH 3adeT ¢ OEHKOM

4.6 T'ocynapcTBeHHAsl HTOrOBasi aTTeCTAL M. 3AIUTA BBINYCKHONH KBATU(PUKALMOHHOI
padoThI, BKJIKNYAA MOATOTOBKY K 3a1MTe U npoueaypy 3amuthl (b.3)
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1. Ileab rocynapcTBeHHON HTOTOBOM ATTECTALIMH — BBISBIICHUE YPOBHS TEOPETUUECKOMN
U TIPAaKTUYECKOM MOATOTOBIEHHOCTH BBITYCKHUKA BY3a K BBIIOJIHEHHIO MPO(ECCHOHATBHBIX 3aa4
U COOTBETCTBUSA ero noAroroBku Tpedoanusm GI'OC BO no nanpasnenuto noarorosku 18.04.02
DOHepro- u pecypcocOeperaronme Mnpouecchl B XUMHYECKON TEXHOJOTHMH, He()TEeXUMHUU U
OMOTEXHOJIOTHUH.

2. B pe3yjbTare rocyiapcTBeHHOW HWTOrOBOW aTTecTAIMM — 3aIIUTHI BBIYCKHOM
KBAIN(PUKALMOHHOIT pa0doThl, BKJIKYAs MOArOTOBKY K 3allMTe W TNPOLEAYPY 3alMThI,
o0yyaloumuiicis 10 MNporpaMMe MAarucTpaTrypbl J0JKeH 00JagaTh  CJeayIomUuMHU
KOMIIeTEeHIUSIMU

00UeKYIbIMYPHBIMU KOMNEMEeHYUAMU.

— CHOCOOHOCTBIO K a0CTPAaKTHOMY MBINUICHHUIO, aHainu3y, cunte3y (OK-1);

- TOTOBHOCTBIO JICHICTBOBATh B HECTAHAAPTHBIX CUTYalMsIX, HECTU COLUAIBHYIO U
THYECKYIO OTBETCTBEHHOCTD 3a npuHsAThie peenus (OK-2);

- TOTOBHOCTBIO K CaMOPa3BUTHIO, CAMOPEATH3AINH, UCTIOIb30BAHUIO TBOPUYECKOTO
noreniuana (OK-3);

0buenpogeccuoHaIbHLIMU KOMNEMEeHYUsMU.

- TOTOBHOCTBIO K KOMMYHUKAIIUM B YCTHOW M MHUChMEHHON (OpPMax Ha PYCCKOM H
WHOCTPAHHOM SI3bIKaX JUIsl pelieHus 3a1a4 npodeccuonansHou aestenapnoct (OI1K-1);

— TOTOBHOCTBIO PYKOBOJUTH KOJUIGKTUBOM B cdepe cBoeil mpodecCHoHaIbHOM
NESTENIbHOCTH, TOJEPAHTHO BOCIHPHHHMMAS COLMANbHBIC, ITHUYECKUE, KOH(eccHoHalbHbIE WU
KyabTypHbIe paznuuus (OI1K-2);

— CHOCOOHOCTBIO K MPO(EecCHOHANBHOM  JKCIUTyaTalldd  COBPEMEHHOIO
o0opy/soBaHusl U MPUOOPOB B COOTBETCTBUU C HalpaBieHueM U npoduieM noaroroBku (OITK-
3);

— TOTOBHOCTBIO K HCIIOJIb30BAHUIO METOJOB MAaTeMaTH4YE€CKOr0 MOEINPOBAHUS
MaTepuaIoB U TEXHOJOTHYECKHUX MPOIECCOB, K TEOPETUUECKOMY aHAINU3Y U IKCIIEPUMEHTaIbHON
npoBepke Teoperrueckux runore3 (OI1K-4);

- TOTOBHOCTBIO K 3alllUTe OOBEKTOB MHTEIJIEKTYaJIbHOW COOCTBEHHOCTH U
KOMMEpIUaTH3aIiy MPaB Ha 00bEKThI MHTEIUICKTYanbHOU coocTBeHHOCTH (OITK-5);

npogeccuoOHaIbHbBIMU KOMNEeMeHYUSMU:

— CIOCOOHOCTHI0 (hOPMYTUPOBATh HAYYHO-HUCCIIEAOBATEIIbCKUE 3a7aud B 00JIacTH
peanu3alm SHepro- u pecypcocoepexenus u pemarp ux (IK-1);

- CHOCOOHOCTBIO OPraHM30BaTh CAMOCTOSATENBHYI0 U KOJUIEKTUBHYIO Hay4HO-
uccienoBatenbekyo padory (I1K-2);

- TOTOBHOCTBIO K TIOWCKY, OOpa0OTKe, aHAIM3y W CHUCTeMaTH3allid HaydHO-
TEXHUYECKOH HMH(OpPMAIMK 1O TeMe HCCIIEAOBaHUS, BHIOOPY METOAMK M CPEICTB PEHICHUS
sagaun (I1K-3);

- CIOCOOHOCTBIO MCIONIB30BATh COBPEMEHHBIE METOIMKH U METOJIbI, B TIPOBEICHUH
HKCTIEPUMEHTOB M MCIIBITAHUH, aHATM3UPOBATh UX PE3YIBTATHI H OCYIIECTBISATh HX KOPPEKTHYIO
unreprnperanuto (I1K-4);

- CIOCOOHOCTBIO  COCTAaBJIATH  HAayYHO-TEXHUYECKHE OTYETHI M TOTOBHUTH
nyOJIMKAIIMH 110 pe3ybTaTaM BBIOJHEHHBIX uccaenoBanuii (ITK-5);

- TOTOBHOCTBIO DPa3pabaThlBaTh MaTEMAaTHYECKHE MOJAETM U OCYILECTBIATH MX
sKcrepuMeHTanbHyro nmposepky (ITK-6);

- TOTOBHOCTBIO K Pa3pabOTKE MEpONPHUITHH MO 3HEPro- U pecypcocOepexreHuto,
BbIOOpY 000py10BaHUs U TeXHONOoTn4Yeckoit ocHactke (ITK-7);

- TOTOBHOCTBIO K pa3pabOTKe TEXHHYECKHX 3aJaHUil Ha TPOCKTHPOBAHUE U
U3rOTOBIICHHE HecTaHaapTHOTrO obopynoBanus (ITK-8);

- CHOCOOHOCTBIO K AHAJIM3Y TEXHOJOTHYECKUX MPOIECCOB C LENbI0 MOBBIILICHUS
nokaszarejeil SHepro- MU pecypcocOepexeHus, K OLEHKe SKOHOMHYeckoil s¢ddexkTuBHOCTH
TEXHOJIOTHYECKUX MPOIECCOB, UX IKOIorndeckoit oezomacuoctu (I1K-9);
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- CIOCOOHOCTBIO OLIGHUBATh HMHHOBALIMOHHBIM M TEXHOJOTUYECKUN PHUCKU IPH
BHEpeHUH HOBBIX TexHojormii (ITK-10);

— CIOCOOHOCTBIO pa3padaTbIBaTh MEPOIIPHUATHUS 110 KOMILIEKCHOMY HCIIOJIb30BAHHIO
CBIPBS, 110 3aMeHe AeduiuTHbIX Marepuanon (ITK-11);

- CIOCOOHOCTBIO  CO3/1aBaTh TEXHOJOIMU YTWIM3ALlUM OTXOJOB U CHUCTEMBI
obecrieueHus 9KOJIOTUYECKOU 0€301acHOCTH MIPOU3BOJICTBA (TIK-12).

3nameo:

- NIPUHLMIBI U MOPSIOK MTOCTAaHOBKU M (POPMYIMPOBaHMS 33Jay HAYUHBIX UCCIIEIOBAHUI
Ha OCHOBE Pe3yJbTAaTOB MIOMCKA, 00pabOTKM M aHAIM3a HAYYHO-TEXHHUYECKON HH(POPMAIHIH;

- METoAbl MaTeMaTH4yecKOro MOJENMPOBAHUS, ONTHUMM3ALUM, YIPABIECHUS U
MIPOEKTUPOBAHMS XUMUKO-TeXHOJIornyeckux npoieccoB (XTII) u cucrem;

- METOJbl M MOJIXO/Abl K MPOEKTUPOBAHUIO MH(OPMALMOHHBIX CHUCTEM, 0a3 JaHHBIX U
3HaHWM Ui peIIeHWs 3aJad  MOJAEIMPOBAaHMS, CHHTE3a M YIPABICHUS DHEPro- H
pecypcocOeperaronuMy  IpoueccaMM B XMMHUYECKOM  TEXHOJOIMH, HePTeXUMHUU U
OHMOTEXHOJIOTHH;

- METOIbl MCKYCCTBEHHOI'O MHTEIUIEKTa /s pelleHus 3aJady [pOTHO3MPOBaHU,
ontumusanuu u ynpasienus XTII;

- IpaBWJIa U HOPSIOK MTOJrOTOBKH HAYYHO-TEXHHUUECKUX OTUETOB, aHATUTUUECKUX 0030pOB
U CIPaBOK, TPeOOBaHUS K IPEICTABICHUIO PE3YJIbTaTOB MPOBEIECHHOIO HCCIIECAOBAHUS B BHJE
HAY4HOIO OTYeTa, CTaTbU WU JJOKJIa/a;

- IPUEMBI 3alIUThI HHTEIIEKTYaIbHOW COOCTBEHHOCTH;

Ymemuw:

- paspabarpiBaTh HOBBIE TEXHHUYECKHE W TEXHOJOTMYECKHE pEIICHUS Ha OCHOBE
PE3yJIbTaTOB HAy4YHBIX UCCIIEI0BAHUIL;

- Cco3/laBaTh MaTeMaTU4YeCKHME€ MOJENIM ONUCAHUSA TEXHOJIOIMYECKMX IIPOLIECCOB,
HO3BOJIAIOIIMX TTPOTHO3UPOBATh TEXHOJIOTMYECKHE MapaMeTpbl, XapaKTEpPUCTUKU ammapaTypbl U
CBOMCTBA MOJTy4aeMbIX BEIIECTB, MATEPUAIOB U H3/ICINH;

- HCMOJIb30BaTh YHUBEPCAJIbHOE U CHELUAIU3UPOBAHHOE MPOrpaMMHOE oOecredeHue Jyis
pelieHnst 3aa4 MOJAEIMPOBAHMSA, TPOSKTHPOBAHUS, ONTHMHU3AIMA W YIPABICHUS JHEPro- M
pecypcocOeperarnyMiI XUMUYECKUMH MTPOLIECCAMU U XUMUKO-TEXHOJIOTUUECKMMHU CUCTEMaMH;

- pa3pabaTeIBaTh MPOTPAMMEBI M BBITTOJHSATH HAYYHBIE HCCIIEIOBAaHUS, 00pabOTKy U aHAJIH3
UX Pe3yJbTaTOB, ((OPMYIMPOBATH BHIBOABI U PEKOMEHIAINH;

-Braoemy:

- METOJJaMM MaTeMaTH4ecKOro MOJEIMPOBaHMS, MH(OPMALMOHHOIO MOJICTUPOBAHUS U
MCKYCCTBEHHOTO MHTEJICKTAa M HABBIKAMU MX WCIIOJIB30BaHUS MIPU PEIICHUHU MPOQPeCcCHOHATBHBIX
3ajay;

- METOJIOJIOTUEH U METOAMKON aHanM3a, CHHTE3a U ONTHUMU3ALIMU [IPOIIECCOB 00eCTIeUEeHNUs
Ka4yecTBa, XUMUYECKOM MPOIYKIINHU ¢ TPUMEHEHHEM NTPOOIEMHO-OPUEHTUPOBAHHBIX METOJIOB;

- HaBbIKaMH pabOTHI B KOJUIGKTHBE, IUIAHWPOBAHMS M OPraHU3aIMH KOJUICKTHBHBIX
HaY4YHBIX UCCIIEIOBAHUIL;

- CHOCOOHOCTBIO pEIIaTh TIOCTABJICHHBIE 3aJaud, HWCIONB3Yys YMEHUS W HaBBIKM B
OpraHM3aluH Hay4HO-UCCIIeI0BATEIbCKUX paloT.

3. KpaTkoe conep:kaHue JUCHUTLINHBI:

I'ocynapcTBeHHass UTOroBasi arTecTalus OOy4yaroIIMXCsl MO MPOrpaMMe MarucTparypsl
MPOBOAMTCS B (JOpME 3alllUThI BHITYCKHOH kBanudukauonHoit padotsl (BKP) — marucrepckoit
muccepranuu. ['ocynapcTBeHHass utorosasi arrectauus B ¢opme 3ammutsl BKP mpoxoaut B 8
ceMmecTpe Ha 0a3e 3HAHWA, MMONYYEHHBIX CTYJACHTAMHU MPH M3YYCHUH TUCIHMILIMH HANPaBICHUS
18.04.02 Duepro- u pecypcocOeperaromye mporecchl B XUMUYECKOH TEXHOJIOIMH, He(TEXUMUHN
1 OMOTEXHOJIOTHH.

l'ocynapcTBeHHass UWTOroBas  aTTecTalldsl MarucTpoB —  3allUTa  BBITYCKHOH
KBaJIM(DUKAIIMOHHOM pabOThl MPOBOAUTCS FOCYIapCTBEHHON SK3aMEHALIMOHHOW KOMUCCHEH.
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Kontpons 3Hanuii oOyuaromuxcs, monydeHHbIX npu ocBoenuu OOII, ocymecTBisieTcs
nmyrem npoBeneHus 3amuTel BKP u npucBoenns kBanudukamm «MarucTpy.

4. Oobem 'HA

[IporpamMma oTHOcUTCS K 6a30BOM yacTH yuyeOHOro miaHa, K 010Ky 3 «["ocynapcTBeHHas
utorosas arrecrauus» (b3) u paccunrana Ha cocpeOTOYEHHOE MPOXOXKAeHUE B 4 cemecTpe (2
Kypc) o0ydenus B oobeme 216 1 (6 3ET). [Iporpamma npeamnonaraet, 9To 00yJaronuecs UMET
TEOPETUYECKYI0 IIOATOTOBKY B O0JIaCTM MaTeMaTHYECKOI'O0 MOJAEIMPOBAaHUS SHEPro- M
pecypcocOeperaronmx IpoIeccoB B XUMUYECKON TeXHOJIOTUH, He(hTeXUMHUHU U OUOTEXHOJIOTHUH,
METOJ0B MCKYCCTBEHHOTO WHTEIUIEKTa, SKCIEPTHBIX CHCTEM, 0a3 JaHHBIX W 3HAHUH, a TaAKXKe
YMEIOT NPUMEHUTh MX [PaKTUYECKHEe TNPUIIOKEHUs Ui  3a7ad  MOJAEIUPOBAHUSA,
npoektupoBanus, ontumuszanuu M ynpasiaeHuss XTII u XTC B coOTBETCTBUM C TEMOH

MarHCTepCKOﬁ JUCCCPTAIH.

o B 3auerHBIX B akanmewm.
Bunbr yueOHOM paboThI
eIMHUIIAX qacax
O0mas TpyA0eMKOCTh JMCIHHUIIJIMHBI 10 Y4eOHOMY IIAHY 6 216
CamocrositesbHas padora (CP): 6 216
Brimonaenue, Hancanue u opopmienrne BKP 6 216
Bup xonrpoJs: 3amura BKP 3amura
BKP
. B 3agernbix | B acTtpoHOM.
Bunst yueOHOI paboThI
eAMHUIIAX yacax
O0mas TpyA0eMKOCTh JMCHHMILIMHBI 10 Y4eOHOMY ILIAHY 6 162
CamocrositesbHas padora (CP): 6 162
Boinonnenue, Hanucanue u opopmienne BKP 6 162
Bun kourpous: 3amura BKP 3alIUTA
BKP

4.8 @aky1bTATUBBI

AHHOTanuA padoyeil NPOrpaMMbl JUCHHIIMHBI
«IIpodeccnonanbHo-opueHTHPOBaHHBII nepesoa» (PT/.1)

1. Heap qucuMnIMHbI — NpuoOpeTeHre 00yJaromuMIcs 001el, KOMMYHUKaTHUBHOM U
npoecCHOHANBbHOM KOMIIETEHIIMH, YPOBEHb KOTOPBIX Ha OTAEIBHBIX JTamax S3bIKOBOU

HOATOTOBKH

2. B pe3syabTate
MarucTpaTypsbl 10JKeH:
Obnadamye CleaAyOMUMU KOMITETEHIIUAMU:

M3y4YeHUus1 NUCHUIIJIHHBI

MO3BOJISIET BBIMOJIHATD PA3IMYHbIE BUABI MPOPECCHOHAIBHO OPUEHTHPOBAHHOTO
MEepPEBO/Ia B MPOU3BOJICTBEHHOM W HAy4YHOW JEATEIIbHOCTH.
o0yyamomuiicda 1m0 nporpamMme

- TOTOBHOCTBIO K CaMOPAa3BHUTHIO, CaMOpCajln3alii, HCIIOJbB30BAHHUIO TBOPUYCCKOI'O

norennuaia (OK-3);

- TOTOBHOCTHIO K KOMMYHHUKAIIUM B YCTHOM M NHCbMEHHON (opMax Ha PYCCKOM U
WHOCTPAHHOM S3bIKaX JJIsl pelieHus 3a1a4 npopeccuonansHou aesitenproct (OI1K-1);

- TOTOBHOCTBbIO PYKOBOAMTH KOJIJIEKTUBOM B cdepe cBoel mnpodeccruoHaIbHON
NeSITeIbHOCTH, TOJIEPAHTHO BOCIIPHHHMMAS COIMAJbHBIE, ATHUYECKHE, KOH(ECCHOHAIbHBIE U

KyabTypHbIe paznuuns (OI1K-2);

- CIIOCOOHOCTBIO COCTaBIISATh HAaYyYHO-TCXHUYCCKUC OTUCTHI U IT'OTOBUTH HY6J'II/IK3.I_II/II/I 110

pe3yJibTaTtaM BhINOIHEHHBIX uccnenoanuit (ITK-5);
3nams:

- OCHOBHBIE CITOCOOBI AOCTHXKCHUSA DKBUBAJICHTHOCTU B IIEPEBO/IC,

- OCHOBHBIC ITPHUEMBI IIEPCBOJIA,
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SI3BIKOBYIO HOPMY M OCHOBHBIE (DYHKIIMH SI3bIKA KaK CHCTEMBI;

- JIOCTaTO4YHO€ [UIsl BBIMOJHEHHS TepeBOJa KOJMYECTBO JIEKCHUYECKUX EIMHHIL,
(bpa3eonoru3MoB, B TOM YHCIIE COIUATBHBIX TEPMUHOB U JTMHTBOCTPAHOBETUECKUX PEaIUid;

yMmemy:

- IPUMEHSATH OCHOBHBIC TIPUEMEI TIEPEBOJIA;

- OCYUIECTBJIATH MUCHBMEHHBIM TMEpPeBOJ C COOJIOACHHEM HOPM JIEKCHUECKOMN
HKBHBAJIEHTHOCTH, COOJIIOICHUEM TPAMMATHUYECKUX, CHHTAKCHUECKUX U CTHIIMCTUICCKUX HOPM;

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

- OCYIIECTBISITh TEPEBOJI C COOJIFOJICHUEM HOPM JICKCHYECKOH SKBHUBAJICHTHOCTH,
cOOI0OICHHEM IPaMMaTHYE€CKHX, CHHTAKCHUECKUX M CTUJIMCTUYECKUX HOPM TEKCTa MepeBoja U
TEMIOPATHHBIX XapPAKTEPUCTUK UCXOTHOTO TEKCTA,;

gnademsn:

- METOJMKOW MPEANepeBOIIECKOT0 aHalau3a TEKCTa, CIIOCOOCTBYIOMICH TOYHOMY
BOCHIPUATHIO UCXOTHOTO BBICKA3bIBAHUS;

- METOAMKOW TOJATOTOBKM K BBIMOJHCHHUIO TIEPEBOJA, BKIIOYAs MOWCK HHPOpMAIMH B
CIPABOYHOM, CIIEIIMATILHOM JTUTEPATypPE U KOMITBIOTEPHBIX CETSIX;

- OCHOBAMH CHUCTEMBI COKPAIIEHHOW MTEPEBOJYECKOMN 3aIMCH TIPU BBITIOJTHCHUH ITEPEBOIA;

- OCHOBHOM MHOSI3BIYHON TEPMHUHOJIOTHEH CIIEIUAIBHOCTH,

- OCHOBaMH pe)epUPOBAHKS K AHHOTUPOBAHHUSI IUTEPATYPHI IO CIICIIUATHHOCTH.

3. Kpartkoe cogep:xaHue TUCHMILIUHBI:

Mooynw 1. Ilepesod npednodcenuii ¢ udospemennvimu popmamu Indefinite, Continuous

1.1. CpaBHeHue mopsaKa CJIOB B aHIVIMMCKOM W PYCCKOM MpeuiokeHusx. [lepeBon
IIPOCTOTO IMOBECTBOBATEILHOTO MPEIOKECHUS HACTOSIIETO, OYAYIIero U MPOIISANIETO BPEMEHH.
OcoOeHHOCTH TepeBO/a BOMPOCHUTENBHBIX W OTPHUIATEIBHBIX MPEAJIOKEHUN B Pa3IUYHBIX
BpEMCHAX.

1.2 TlepeBon mpennoxxenuit Bo Bpemenax Indefinite, Continuous. UreHue u nepeBo 1o
teme "Hedrexumus'.

Mooynw 2. Tlepesod npeonodicenuil ¢ ucnoavsosanuem suoospementvix gopm Perfect,
Perfect Continuous.

2.1. TlepeBon mnpemioxenuit Bo BpemeHax rpymn Perfect, Perfect Continuous
(yTBEpauTENbHBIE, BOIPOCUTENbHBIE U OTpULIaTeNbHbIE (popMbl). OCOOEHHOCTH YNOTPEOICHUS
BCIIOMOTaTeNbHBIX TJIar0JIOB.

2.2 TlepeBox cTpamaTeiabHOrO 3ayiora. TpyAHbIE CIy4ad TEepeBOJa CTPaIaTebHOTO
3asiora. YteHne u mnepeBoj TeKCToB mo Teme "Hayka m HayuHble MeTOAbl". AKTUBU3ALMUA
JICKCUKH TTPOYUTAHHBIX TEKCTOB.

2.3. [lepeBoa mpUIATOYHBIX MPEIJIOKESHUN.

[Ipunarounsie TIOJIJTEKAIIHE. [Ipunarounsie CKa3yeMBbIE. [Ipunarounsie
onpeaenuTenbHble. [Ipuaarounbie 00CTOATENHCTBEHHBIE, TPUAATOYHBIE TOMOTHUTENbHBIE.

2.4. Tumnbl yCIOBHBIX MPEJIOKEHHH, TpaBUiia U 0COOEHHOCTH UX NIEPEBO/A.

[IpakTuka nepeBo/ia Ha MPUMEPAX TEKCTOB O Xumuu, buomexronozuu, /.M. Menoeneese,
HAYKe U XUMUYECKOU MEeXHOI02UU.

2.5. TlepeBon mpennoXKeHUH C y4eTOM NpaBHIa COTrJIacoBaHUs BpemeH. [Ipsmas u
KOCBEHHAs peyb.

2.6. PaznuuHble BapuaHTHI IEPEBOA CYIIECTBUTEIHLHOTO B MPEAIOKECHUU.

2.7. MopanbHBIE TaroJbl 1 0OCOOEHHOCTH UX TIepeBoia. Pa3BuTre HABBHIKOB MEpeBO/Ia MO
teme "Hayxka 3aBTpamnero auas".

2.8. CnennanpHas TepMuHOJOTHA 110 Teme "JlabopaTopust".

2.9. Coxkpamenusi. OcoOeHHOCTH UX MepeBojia. Pa3BuTre HaBBIKOB MEpeBOa HA IPUMEPE
TekcToB 1o Teme "Jlaboparopus, U3MepeHHs] B XUMUU U OMOTEXHOJIOTHHN .

Mooyns 3. Ocobennocmu nepegooa npPednoNdceHUll ¢ UCNOIb308AHUEM HETUYHBIX hOpM
enazona.

3.1. Henuunsle ¢popMbI Tarosa.
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NudunutuB (HeonpeaeneHHas ¢popma riarona). Poias nHGUHUTHBA B IPEUIOKEHUN M BAPHAHTHI
MepeBo/ia Ha pycCKul s3bIK. [Ipuyactust u repyHanid.

3.2. VlHpuHUTHBHBIE 0OOPOTHI.

O6opor gnomnonHeHue ¢ WHOUHUTHBOM. BapuaHThl mepeBoja Ha PYCCKUIM S3BIK.
Tepmunosorus no reme "CoBpeMeHHbIE TEXHOJIOTUH .

3.3. O6oport noaJiexkariee ¢ HHGUHUTUBOM. Pa3muuHble BapuaHThI IEPEBO/IA.

Tepmunonorus no Teme "KubepHeTnka B XUMHUECKOW TEXHOJIOTHH '

3.4. IlepeBoj MpUYACTHBIX 0OOPOTOB.

AGcomoTHbIi mpuyacTHeIE OO0OPOT U BapuaHTHI IEPEBO/A.

Pa3Butne HaBpikOB mnepeBoga mo Teme "KubepHeTMka XUMHUKO-TEXHOJIOTHYECKUX
MIPOLIECCOB"".

4 O0beM yueOHOI JUCUMIITIMHBI

B
. B akangem.
Bunast yueOHoIi paboTh 3aYETHBIX
gacax
eIMHHIIAX
O0mas TpyA0eMKOCTh JMCIHILJIMHBI 110 Y4eOHOMY IIAHY 2 72
KonrakTHas pa6ora (KP): 1 36

JleKmu yueOHbviM NIAHOM He NPpedyCMOmpenbl - -

[Tpaktuueckue 3anstus (I13) 1 36
CamocrositeabHas padora (CP): 1 36
VYrpakKHEHUs 10 COOTBETCTBYIOIIMM Pa3JieliaM JUCIUTUINHBI 1 36
Bua koHTpoOIs: 3a4eT / IK3aMeH - 3a4er
B
. B actponom.
Bunsr yue6HOM paboThI 3a4ETHBIX
Jacax
SIMHHIIAX
O0mas TPyA0EMKOCTh JMCIHIIIMHBI 10 Y4eOHOMY IIAHY 2 54
Konrakthas padora (KP): 1 27
Jlex1uu yueOHbiM nIaHoOM He NPedyCMOMpPeHbl - -
[Tpaktuueckue 3anstus (I13) 1 27
CamocrositesbHas padora (CP): 1 27
YrpakHeHus IO COOTBETCTBYIOIIUM pa3zesiaM AUCIUTIINHBI 1 27
Bujx koHTpoOJIsi: 3a4eT / IK3aMeH - 3auyer

AHHOTauA padoyeil NporpaMMspl JUCHHUIJIMHBI
«ConuoJiorus U NCUX0JI0rusi NPpoPhecCHOHAIBLHON 1eATeJTbHOCTH
st maructpanToB (PT/L.2)

[Iporpamma  mucturuiiHbl  «Conuonoruss W MCUXOJOTHS  Hpo¢ecCHOHaTbHON
JeSITeIbHOCTH» COCTaBJICHAa B COOTBETCTBUM € TpeboBaHUsAMH DesiepaibHbIX TOCYIapCTBEHHbBIX
oOpa3zoBatenbHbIXx cTanaaptoB (OI'OC 3+) Beicuiero obpazoBanus (BO) nns oOyueHus B
MarucTparype, peKOMEHJAIUSAMU METOAMYECKON CEeKIIMM YYEHOro COBETa M HAKOIUIEHHBIM
ONBITOM MpPENOoAaBaHMs COLHATbHO-TICUXOJOTUYECKUX AMCUUIUIMH Ha Kadeape COLUOJIOTUU
PXTY um. JI.1. Menneneesa. IIporpamma paccuMTaHa Ha M3y4€HHE Kypca B T€YEHUE OJHOIO
cemecTpa.

Heab yueOHOro Kypca HampaBiieHa Ha ()OPMUpPOBAHHME COLIMATIBHO OTBETCTBEHHOMU
JAUYHOCTH, CIOCOOHOH OCYINECTBIATh KPUTHUYCCKUI aHanW3 MpOOJIEMHBIX — CHTYalHid,
BbIpa0aThIBaTh KOHCTPYKTHBHYIO CTpPATETHIO JEHCTBUN, OpPraHM30BBIBATH U PYKOBOJIMTH
paboTOl KOJIJIEKTMBAa, B TOM YHCIE B HPOLECCE MEXKYJIbTYPHOIO B3aUMOJEUCTBUS,
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pedrexcupoBaTh  CBOE€  IIOBEJCHHME,  BBICTpAaMBaTb W PEATU30BBIBATH  CTPATETHUIO
po(hecCHOHATTLHOTO PA3BUTHS.

WN3ydyenne  aucuumiauabl  «CoOUMONIOTHS W TICHUXOJOTUs  MpodeCCHOHATbHON
JESATEIIbHOCTHY»  CIOCOOCTBYeT  MPHOOpeTeHWio  cieayrommx  oOmekynbTypHbix  (OK),
obmenpodeccuonanbpHbx (OIIK) 1 mpodeccnonanbupix (1K) komnereHmii:

TOTOBHOCTBIO JICHICTBOBaTh B HECTAaHJAPTHBIX CUTYalUsiX, HECTH COLUAIBHYIO H
STHYECKYIO OTBETCTBEHHOCTD 3a npuHsAThie peenus (OK-2);

TFOTOBHOCTBIO K CAaMOPa3BUTHUIO, CAMOpEAIU3allMd, MCIIOIb30BAHUIO TBOPYECKOIO
noreniuana (OK-3);

TOTOBHOCTBIO  PYKOBOAHMTH KOJUIGKTUBOM B cepe cBoell mpodeccnoHanbHOM
JESTEIbHOCTH, TOJEPAHTHO BOCHPHHHUMAs COLIMAJbHBbIC, 3THUYECKUE, KOH(ECCHOHANBHBIE U
KyabTypHbIe paznuuus (OI1K-2);

CIIOCOOHOCTBIO ~ OpPraHM30BaTh  CaMOCTOSITENIbHYI0O W KOJUIGKTMBHYIO  HAay4HO-
uccienoBareabckyto padory (ITK-2).

3uamop:

- CYIIHOCTb IIpO0JIEM OpraHU3aluy U CaMOOPTraHU3alUU JUYHOCTH, €€ MOBEACHUS B KOJJIEKTHBE
B YCIIOBUSIX MPO(ecCHOHATBHOM 1eATeNbHOCTH;

- METO/Abl CaMOOPraHW3alid © Pa3BUTHUS JIUYHOCTH, BBIPAOOTKU LEJNENOJaraHus MU
MOTHBAIIIOHHBIX YCTaHOBOK, pa3BUTHS KOMMYHHKATHBHBIX CIOCOOHOCTEM U
po(heCcCHOHATIBHOTO MOBEJAECHUS B TPYIIIIE;

- KOH()JIMKTOJIOTUYECKUE ACTIEKTHI YIIPABJICHUS B OpraHU3aIUy;

- METOIWKH W3YYEHHUS COIMAIbHO-TICHXOJOTHYECKUX SBJICHUH B cdepe ympaBlieHUS U
CaMOYIPaBIIEHUS JIMYHOCTHU, TPYIIIIbI, OpraHU3aI1H.

Ymemn:

- IUTAHUPOBATh W pelIaTh 33aJa4d  JIMYHOCTHOTO U MPO(ECCHOHAIBLHOTO PAa3BUTHUS HE TOJBKO
CBOET0, HO 1 YWICHOB KOJJIEKTHBA;

- aQHAIM3UPOBATh MPOOJIEMHBIE CHUTyallMM Ha OCHOBE CHUCTEMHOTO IOAXO0/a, BBIPabATHIBAThH
CTpaTeruio ACUCTBUM, UCIIOJIb30BATh METO/bl JMATHOCTUKHM KOJUIEKTUBA U CaMOJUArHOCTHKH,
CaMOIIO3HAHUS, CAMOPETYJISALUN U CAMOBOCTIUTAHMS;

- YCTaHaBJIMBATh C KOJUIETaMH OTHOILIEHUS, XapaKTePHU3YIOUIHECs KOHCTPYKTHBHBIM YPOBHEM
00IIICHUS;

- BeIpa0aThIBaTh KOMAHJHYIO CTPATETHIO JUIS JOCTHIKCHHUS ITOCTABICHHOM IENM B PEIICHHH
npodeccuoHaIbHbBIX 3aj1ay.

Bnaoemuv:

- COIMAJIBbHO-TICUXOJOTMYECKMMH TEXHOJIOTHUSIMH CAaMOOpraHW3allMM U pPa3BUTHs JIMYHOCTH,
BBICTPAWBaHUS W PEATHM3ALNU TPACKTOPHH CAMOPA3BHUTHS;

- TEOPETUYECKMMU M MPAKTUYECKUMHM HaBBIKAMHU OPEAYNpexIeHUsT U  pazperieHus
BHYTPHJIMYHOCTHBIX, TPYNIOBBIX U MEXKYIbTYPHBIX KOH(IJINKTOB,

- cnoco0aMM MOTHMBAllMM YJIEHOB KOJUIEKTHBA K JIMYHOCTHOMY M TPO(EeCCHOHAIBHOMY
Pa3BUTHIO;

- CHOCOOHOCTSIMU K KOHCTPYKTHBHOMY OOILIEHUIO B KOMaH/E, pe(IEeKCUN CBOETO MOBEACHUS
U JHUJIEPCKUMU KaueCTBaMHU.

MOAYJIb 1. OOmecTBO ¥ JHMYHOCTH: HOBbIe YCJIOBHUA H (GaKTOpbI
Nnpo(ecCHOHATIBLHOI0 PAa3BUTHS JUYHOCTH.

1.1. CoBpemeHHOe 00IECTBO B YCJAOBHMAX I100aaM3alud U HHGOPMATH3ALMM.
Tunsl CcOBpeMEHHBIX O0OIIECTB: OOLIECTBO pHCKa, OOIIECTBO 3HAHMS, HH(OPMALMOHHOE
obmectBo. CouuanbHble M TICUXOJOTMUYECKHE  IOCIEACTBUS HH(pOpMaTH3aluU O0OIIecTBa.
®yrypomok. KynpTypomok. AHOMHS. AJanTalMOHHbIE KOMUHI-CTparerud. JIM4HOCTH B
coBpeMeHHOM obmectBe. Pednexcupyromuii uHauBua. YenoBek Kak CyOBEKT AEATEIbHOCTH.
CamoIMarHoCcTiKa U caMoaHan3 MPo(eCcCHOHATIEHOTO Pa3BUTHS.

1.2. O0mee mnoHsATHe O JHYHOCTH. JlmyHOCTL M ee cTpykrypa. CamMOcO3HaHHE:
CaMOII03HaHUE, CaMOOTHOIIIEHUE, caMoperysaius. OCHOBHBIE TOAXO/bl K U3YYEHHUIO JINYHOCTH.
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PasButne nuunoctu. CouuanbHash M IICHXOJOTMYECKas CTPYKTypa JIMYHOCTU. lleHHOCTHBIE
OpUEHTAIlMM U TMPEANOYTeHUs JUYHOCTU JIMYHOCTh B cHCTEME HENPEPHIBHOTO 00pa3oBaHUS.
Camoo0Opa3oBaHne Kak OCHOBAa HEMpPEpPBIBHOTO 0O0Opa3oBaHUs. ToJepaHTHOE BOCIPHUSATHE
COLIMAJTIbHBIX, 3THUYECKUX, KOH(PECCHOHATIBHBIX U KYJIBTYPHBIX Pa3Inuui.

1.3. CouunanabHble U TICHXOJIOTHYEeCKHE TEeXHOJIOTMH CAMOOPIraHM3alMM U
caMOpa3BUTHUS JUYHOCTH.

TemnepameHT M Xapakrep B CTpyKType Ju4HOcTU. llposiBieHue TemnepaMeHTa B
nestenbHOCTH. CTpyKTypa W TUIoNoTus xapakTtepa. @opmupoBanue xapakrepa. [loctpoenue
B3aMMOJIEMCTBUS C JIIOJABMU C YUETOM MX MHAWBUIYAJIbHBIX pa3inuuuii. CTpaTeruu pa3BUTHUS U
camopa3BuTus JUYHOCTH. Jluunele mnpuopurersl. llenenonaranue. lleHHOCTM Kak OCHOBa
nenenonaranus. Llenu u xirodeBbie oOsactu xu3HH. Life Managment u >Ku3HEHHBIE IEINH.
Smart - nenu u Haguenu. Llens u mpu3BaHHBIE 00ECHEUYUTH €€ JOCTHKEHMS 3aJayd W IIary.
Konunr-crpareruu. ckyccTBo ynpasisiTe COOOM.

1.4. KOrHUTHBHBI IPOLECCHI JIUYHOCTH.

OOmiasi XapakTepUCTUKAa KOTHUTUBHBIX (IIO3HABATENBHBIX) TIPOIECCOB JIMYHOCTH.
Omrymienre W BOCIPUSITUE: BHUJBI, CBOMCTBA, OCOOGHHOCTH DPa3BUTHA. BHUMaHuE W MaMSTh:
BUIBI, CBOWcTBa, (QyHkumu. PasBurme wu BocuTaHWe BHUMaHWA. Bo3pactHele U
WHAUBUAyallbHbIE 0COOCHHOCTU MaMATU. [Ipuembl pallMoHaANBLHOTO 3ay4yrBaHus. MbIlUIeHHE U
ero ¢opmupoBanue. Turmonoruss MpIIUIeHUS: (OPMBI, BUABI, OINEPALUU, HHIUBUIYaJIbHBIE
ocobeHHOCTH. MpIienne u pedb. CrocoObl aKTUBU3ALKUK MBIIUICHHUS. BooOpakeHue: BUBI,
¢ynkunu, passutue. BooOpaxkenne wu TBOopuecTtBo. Ilpuembr 3(h(deKTHBHOTO YTEHHS.
TpeHupoBKa NamsITH U BHUMaHUS.

1.5. ®yHkunoHadbLHbIE COCTOSIHUSA Ye10Beka B Tpyae. CTpecc U ero npoQuiIakTuKa.

OO6miee monsTHEe 00 SMOIUSX M UYYBCTBaX: (PYHKIMH, KiaccU(UKALMI, OCOOCHHOCTU
pa3Butus. CriocoObl yrnpaBieHUsI CBOUM SMOLIMOHANBHBIM cocTosiHMEM. O01lee npeacTaBiIeHNue
o Bose. [lcuxonoruueckas CTpyKTypa BOJIEBOrO akTa. Pa3BuTue u BOCHUTaHHE CHIIBI BOJIM.
@YHKIMOHAIbHBIE COCTOSIHUSL 4eloBeKa B TpyZe. Perynaropbl (yHKIHOHAJIBHBIX COCTOSHUU.
Knaccudpukanus  pyHkuumonanpHbix  coctosiHuil.  Ilcuxomormyeckuiét ~ cTpecc  Kak
dbyHkunoHansHOe coctosiHue. Ilcuxomnorus crpecca. [Ipodunaktruka crtpecca u GopmMupoBaHue
CTpeccoyCTOMYMBOCTH. MeTob!I ynpaBieH!s (yHKIIMOHATBHBIMU COCTOSHUSMH.

1.6. IIcuxosiorusi npogeccuoOHAIbHOM NeITeIbHOCTH.

YenoBek u  mpodeccus. CtpykTypa  mpodecCHOHaNbHOM  JEATENIbHOCTH.
[Icuxonoruueckue HampaBlIEHUS HUCCIEIOBAHMS YEJIOBEKA B CTPYKType MpodeccnoHalbHOI
nesrenbHocTH.  IIpodeccuorpadgupoBanne Kak MeTOJ M3y4deHHs  NpodeccHOHANbHOM
nesTenbHOCTH. Buael mpodeccuorpadupoBanusi. 3amadu  TCUXOJOTUU TMPOQPECCHOHATBHON
nesTenbHOCTH. [Icuxomornyeckue MpU3HAKK U perynsaTopsl Tpyda. [IpodeccronanbHO BaxHBIE
KayecTBa.

MOJAVYJIb 2. YesioBeK KaK YYACTHUK TPYAOBOI0 Npoiecca

2.1. OcHoBHBbIE 3Tanbl pa3BUTHA cyObekTa Tpyda. YenoBek Kak CyOBeKT Tpyna:
CTPYKTYpa OCHOBHBIX KOMIIOHEHTOB. JTallbl pa3BUTHA CyObekTa Tpyna (mepuoamsauus E. A.
Knumosa). Kpusucel npogeccuonanbioro cranosiaenus (E. @®. 3eep). BHyrpunnuHoCTHBII
KOH(JIMKT ¥ CIIOCOOBI €r0 pa3penieHusl.

2.2. TpynoBasi MOTHBAIUsI U YAOBJETBOPEHHOCTh TPYAOM

[TorpeGHOCTH M MOTUBHI TMYHOCTU. Knaccuukarus norpeGHOCTEeH 1 BUIbI MOTHBALIHH.
Uepapxust norpedHocTelt (mupamuaa A. Macnoy). Tpynosas motuBaius. MOTHBBI TPyJIOBOTO
noseneHus (B. I'. IlogmapkoB). OCHOBHBIE TEOPUH TPYIOBON MOTHUBALIMU U YAOBIETBOPEHHOCTU
tpyaom (. Makknenana, @. I'epudepr, B. Bpym u np.). MoTuBaius noBeaeHusi 4yeioBeka B
opraam3aiui. CylmHOCTh MOTHUBAllMM Kak (YHKIMM YOpaBlIeHUs B opranm3anuu. [Ipupona
MotuBanuu. OYHKIUM MOTHBOB IIOBEJCHMS uejoBeka. MoOTuBalus U  yOpaBlCHHUE.
IIcuxonoruyeckue TEOpUM MOTHUBALMU B opraHu3anuu. ColMaabHO-dKOHOMMUYECKHE TEOpUU
MotuBauuu. MccnenoBanust MOTUBaMU. MeETOIMKU ONPEENIEHNS MOTUBALIMM K YCIIEXY.

2.3. lesenosiaranue u IVIAHUPOBaHUE B MPO(eCCHOHAIBLHOM 1eATeJIbHOCTH
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IIcuxonoruyeckass cucrema TPYIOBOM IEATEIbHOCTH. MOTHBALMOHHBIM IIPOLIECC KaK
OCHOBa Liejenoyiaranus. OTanbl JocTHKeHus 1enu. CTpyKTypa MOTHMBAILMOHHOIO Ipoliecca.
Kpurepuu s¢dpdexruBnoctu nenenonaranus. Knaccudukanus neneit. PazpaboTka mporpammbl
peanu3zanuu nenu. CTpaTernyeckoe IaHupoBaHHeE.

2.4. IIpoeccuoHabHAsT KOMMYHHKAMA

Ilcuxonorus oOmenus. CocraBHbIE 3JIEMEHTHI mpouecca oOumeHus. OyHKIUM U BUIbI
obOmenusi. Tumbl oOmeHus. XapakTePUCTUKU JIMYHOCTH, CIIOCOOCTBYIOIIME YCHEIIHOCTH
obmenus. OOmeH wuHpopMmanueld W KOMMYHUKATHBHBIE Oapbepbl. ABTOpPUTapHas U
quaiornyeckas — kommyHuKanusa.  OOmeHwe  Kak — B3auMojeWcTBHE  (MHTEPAKITHS).
MexMuHOCTHOE BOCIIpHUATHE U ITocTpoeHue umuaka. IIpodeccuonansuoe obmenue. Kynprypa
JIEJIOBOT'0 OOIIEHNS.

2.5. [IcuxoJs1orusi KOH(PIUKTA

Kondmukr xak ocobast ¢opma B3aummoneictBus. CTpyKTypa, AWHAMHKA, (YHKIUN
KOH(QuIMKTOB. OCHOBHBIE CcTaaAuu pa3BUTUs KOH(MIMKTOB. Kiaccudukauus KoH(IMKTOB.
OcHOBHBIE JTalbl TOWCKA BBIXOAOB U3 KOHQUIMKTHOW cuTyanuu. IIpodeccnonanbabie
KOHQuuKTBL.  Mcrounukn  koH@uukToB.  KOHQUUMKTOreHHbIE  JUYHOCTU.  YCIIOBUS
KOHCTPYKTUBHOTO pa3pemieHusi KOH(IMKTOB. YTpaBieHHE KOH(MDIUKTHBIMH CHUTYallMsIMA B
koyiekTuBe. ColuanbHble TEXHOJOTMH NPEAYNpPEeXICHUs U pa3pelleHus KOH(MIMKTOB B
KOMaH/I€ U OpraHHu3al1H.

2.6. TpynoBoii ko/u1eKTHB. [IcHX0/10THsA COBMECTHOIO TPyAa

I'pynna. Komnextusbl. Opranuzanuu. [lonstue rpynmnbel. Bunael rpynm: ycioBHbIE U
peanbHble, OOJIBIIME W Malble, NEPBUYHBbIE U BTOPUYHBbIE, (popManbHble M He(OpMaibHBIE,
pedepeHTHBIE TPYMIIBI. [Ipodeccuonanbubie KoJUIEKTUBBL. [luHamMuka GoOpMHUpPOBaHUS
KOJJIeKTHBA. JlMarHocTMKa CcoLMaibHBIX Trpynm. ['pynmoBas crulodeHHOCTh. ['pymnmoBas
nuHamuka. JledarenbHocTh KoMaH[ B opranuzauuu. Couumomerpus. Ilcuxonorus coBMecTHON
Tpy#oBOW gearenbHocTH. Ilpu3Haku rpymnmoBoro cyobekra Tpyna. Kiaccuduxauums
opranuzaiuii. Cnoco® opraHu3allud COBMECTHOW JesTesNbHOCTH. llcuxosorus rpynmsl.
ConuanbHO-TIICUX0JOIHYeCKHe OCOOEHHOCTH MaJlo opraHu3oBaHHON rpymnmbl. CouuanbHO-
MICUXOJIOTMYECKUN KIIMMAT TPYIIIBL.

2.7. Ilcuxosiorusi ynpasJjieHUs

VYopasnenune Kkak couuanbHbli  (eHoMeH. CyObeKT U OOBEKT  YIpaBJICHHUS.
VYipaBieHYeCKME OTHOLIEHUS KakK IpeAMET HayKH yIpaBlIeHUs. OTalbl €€ pa3BUTHA.
VYrpasnenueckas esaTenbHOCTh. OCHOBHBIE YIIPABIEHUYECKHE KYJIbTYPbl: XapaKTEepPHbIE YEPTHI U
ocobeHHocTH.  OcHOBHBIE  (YHKIMHM  YOpaBieHYeCKOM  JesrenbHOCTH.  ColualibHO-
NICUXOJIOTHYECKoe  oOecredyeHue  yOpaBleHUS  KOJUIEKTUBOM. YeloBeueckue pecypcehbl
OpraHu3allii U yIpaBieHYeckue npobseMbl uX 3((deKkTuBHOro ucnosb3oBaHus. [Ipodiema
YyeJIoBeKa B CUCTEME yIpaBiieHus. JINYHOCTh U OpraHu3anus.

Kypc usydaercs Ha 6a3e 3HaHMI, MONyYEHHBIX CTYACHTAMH IO UCTOpUH, (puiocoduu,
MICUXOJIOTHH, colnosioruu. KoHTponb 0cBOEHUS cTyleHTaMHi MaTepuaia Kypca OCyIECTBIsIeTCs
OyTeM NpPOBEIEHUS KOHTPOJBHBIX TOYEK M  3adera. OOWIas TPylOEMKOCTh AMCLUIUIMHBI
coctasisier 2 3ET (72 vac.), B ToM uucnie 18 4. — neKkiuoHHbIe 3aHATHsA, 18 4. — ceMHUHapCKo-
OpakTUYecKue 3aHATus, 36 4. — caMmocrosTenbHass paborta. MroroBoit (opmMoil KOHTpOJIs
ABJISIETCS 3a4eT.

Bunasl yueOHol paboTh 3au. | Ak.4.
el
O0mas TpyA0eMKOCTh JMCIUILIHHBI 110 Y4eOHOMY IUIaHY 2 72
Konrakthas pa6ora (KP): 1 36
Jlexrum (JIek.) 0,5 18
[Tpaktuueckue 3ansatus (I113) 0,5 18
CamocrosiTesbHas pa6ora (CP): 1 36
Pedepar/noknan ¢ npesenranueit 12
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CamocTosTeNbHOE H3YYCHUE Pa3JIeNIOB

10

[ToaroToBKa rpynmoBOro MpoeKTa 6
[ToaroroBka K J€10BOI UTpe 8
Buja kouTpoJs: 3a4er 3auer
Bunst yueOHoIi paboThI 3au. | ACTpOHOM.
e/l Yackl
OO01masi Tpy10eMKOCTh IMCUMILIMHBI 10 Y4e0HOMY ILJIAHY 2 54
Konrakthas pa6ora (KP): 1 27
Jlexumnu (Jlek.) 0,5 13,5
[Tpaktuueckue 3ansatus (I13) 0,5 13,5
CamocrositesbHas padora (CP): 1 27
Pedepar/moknan ¢ npeseHranueit 9
CamocTosTeIbHOEC H3YUYCHHE Pa3ICTIOB 8
[ToaroroBka rpymoBoro MpoeKTa 4
ITonroToBKa K J1e10BOM Hrpe 6
Buja koHTpOJISI: 3a4eT 3ager
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