denepanbHOe TOCYTapCTBEHHOE OI0KETHOE 00pa30BaTEIbHOE YUPEIKICHUE
BBICIIICTO 00Opa30BaHUS
«TONMBATTUHCKUMN TOCYIaPCTBCHHBIH YHUBEPCUTET

b1.B./1B.02.02

(unoexc oucyunnumnwor)

PABOYAS MTPOI'PAMMA JUCIUAIIJIMHBI

MeToapl ONITUMU3ALMU pecypcoc6epera}0umx IMpocCCOB B Heq)TeXI/IMI/II/I 1 XUMHYECKOH
TCXHOJIOTHH

(HaumeHoB8aHUe OUCYUNTIUHDL)

110 HAIIPpaBJICHUIO ITOATOTOBKHU (CHGHI/IaJ'ILHOCTI/I)
18.04.01 «Xumuueckast TEXHOJIOTHSI
(K00 U HaumeHoBaHUe HANPAasIeHUss NOO20MO8KU, cneyuarbHocmu 8 coomeemcmeuu ¢ PIOC BI10/ @I'OC BO)
PaIII/IOHaJIBHOC HCIIOJIb30BAHUC MPUPOAHBIX U ChIPBCBLIX PECYPCOB B XUMHUYECKON TEXHOJIOTHH U
HePTEXUMUN
(nanpaenennocms (npoghuas)lcneyuanuzayust)

®dopma 00ydeHus: OuHas

I'on Habopa: 2019

Pacnipenesienne 4acoB AMCHMINIMHBI 10 CEMECTPaM M BHAAM 3aHATHH (110 y4eOHOMY IJIaHY)

KoanuectBo 3ET 7
Yacos no PYII 252
Buapl koHTpOJIS B IK3aMeHbI 3ayeTnl Kypcosbie Kypcosbie Kontposbbie
ceMecTpax: NMPOEKTHI padoThI (Ml,’,af::‘:':mﬁ
(opmbl 06yueHust)
3
NeNe cemecTpoB
1 2 3 4 5 6 7 8 9 10 11 HTtoro
3ET no cemecTpam 7 7
Jlexkuun 8 8
JlabopaTopHbIe
ITpakTHyecKne 32 32
Konraktnas pagora 40 40
Cam. paGora 212 212
Koutpoan
Hroro 252 252

ToabsaTTH, 2019




Pabouas mporpamma coctaBiena Ha ocHoBannu ®I'OC BITO/®I'OC BO u yyebHoro mniaHa

HarpaBJeHus: MoAroToBKu (cnenuanbHocTH) 18.04.01 «Xumuueckas TEXHOJIOTH.

(KOO U HAUMEHOBAHUE HANPABILEHUS NOA20MOBKY, cneyuaibhocmu 8 coomeemcemeuu ¢ @TOC BIIO! @T'OC BO)

PeIIeH3I/Ip0BaHI/Ie paﬁoqeifl nporpaMmmbl ITUCHUIIJIMHBI:

v | OtcyrcTByer
v | YueOnas (pabouasi) mporpamma oao00peHa Ha 3acedanuu Kadeapsl «PanmoHanbHOE
[PUPOJIONIOJIB30BaHUE M pecypcochepeskerue» (mpotokou 3acemanust Ne 1 ot «28» aBrycra
2018 r.).
Peniensent
(OondrcHocmb, yuernoe 36anue, cmeneny) (noonucs) (U.0. @amunus)
« _» 20 T
Cpok neiicTBusi padoueii mporpaMMsbl JUCHHUILIMHBI 10 «28» aBrycra 2021 r.
HNudopmanus 00 akryanusanuu padodei mporpaMmbl I CHUILIHHBI:
[Iporokon 3acenanus kadeapsl Ne OT «__ » 20 T
[Tpotokon 3acenanust kadeapsr Ne OT «__ » 20 T
ITpoTokomn 3acenanus kagenpsl No 0T «_ » 20 T
[Iporokoin 3acenanus kageapbl No 0T «_ » 20 1.
YTBEPXJIAIO
3aBeIyIOINi kadenpoit «PanunonanpHOE MIPUPOJOTIOIB30BAHUE u
pecypcocoepekeHne
(pazpabomasweti PI1]])
«_» 20 T M.B. Kpasuosa
(noonucy) (H.0. @amunus)



AHHOTAIUA

AUCHUILINHBI (Y4eOHOr0 Kypca)
b1.B./1B.02.02 MeToabl oNITUMHU3AUN pecypcocOeperaouux nNpoueccoB B

HeTeXMMHUU U XUMHYECKOW TEXHOJIOT UM

(MHIOEKC 1 HAaMMEHOBAaHNE TUCIUIDIHHEL (y4eOHOTO Kypca))
1. Heapb u 3aga4u M3y4YeHUus1 AUCHUILIMHBI (Y4e0HOT0 Kypca)

Iens — popmupoBanue y oOydaroniuxcs 3HAHWA, YMEHHA W TPHOOPETCHHE
ompiTa B 00JacTM  aHalM3a U MOPOCKTUPOBAHUS  MAJOOTXOAHBIX U
pecypcocOeperaronyx Iporu3BOJICTBEHHBIX MTPOILIECCOB B HEPTEXUMUU U XUMHUYECKOM
TEXHOJIOTUH, CO3JAaHUE 3aMKHYTBIX TEXHOJIOTMYECKHX IMKIJIOB, C MOJHBIM
MCIIOJIb30BaHMEM MOCTYMAOIINX MAaTEPUATIOB.

3agaun:

1. IlpuBHUTH HaBBIKK 1O 3P(HEKTUBHOMY HUCTIOIB30BAHUIO IPUPOJAHBIX PECYPCOB
U TPOAYKTOB HMX XHMHYECKOW TMepepabOTKhU C OJHOBPEMEHHOM 3alIUTON
OKpPYXaIOILIEH Cpe/ibl OT Pa3IMYHOr0 POJIa 3arps3HEHUN U OTXO/I0B.

2. CdopmupoBarh y CTYAEHTOB YMEHHUE BBINOJHATH MPOEKTHBIE PACUETHI
OTIEIBHBIX CTAIUN XUMHUYECKOTO TEXHOJOTMYECKOIro IMpolecca ¢ MPUMEHEHUEM
MeTo10B onTuMu3anuu U | T-rexHonoruii.

3. [loaroroBka CTyJEHTOB B 00JIaCTU CUCTEMHOI'O aHAJIA3a MO PAllMOHATILHOMY
UCIIOJIb30BAaHUIO  BTOPUYHOIO  CBIPhbS, O0Opasyloulerocss Ha  MPEeANpHUSTHIX
HEe(PTEXUMHUYECKOTO U XMMHUUECKOT0 KJlacTepa.

2. MecTo aucuuiuinHbl (yaedHoro kypcea) B crpykrype OITIOIT BO

HNannas aucruruimaa (yaeOHbIN Kype) oTHOocUuTes K broky 1 «Jlucuuminabl
(Momynu)» (BapuaTUBHAS 4acTh, JUCUUILTUHBI 110 BEIOOPY).

Jucuuminabl, y4yeOHble KypChl, HA OCBOCHHHM KOTOPBIX OasupyeTrcs AaHHas
nucuuIuinHa (yueOHbli Kypc) — MoienupoBaHie TEXHUYECKUX CUCTEM.

JcuumiauHbl, yueOHbIe KypChl, AJIi KOTOPBIX HEOOXOAMMBI 3HAHUS, YMEHHUS,
HaBbIKM, MpPHOOpETaeMble B pe3ylbTaTe M3y4YeHUs JAaHHOW JAUCHUUIUIMHBI —
[MpousBonctBenHas  npaktuka  (HayuHo-uccienoBarenbckas — pabora  3-4),
BBITIOJTHEHHE MarkuCTePCKOM TUCCepTalny.



3. Ilnmanupyemble pe3ybTaTbl O00y4YeHHMs IO JAUCHUILIMHE (y4eOHOMY
Kypcy), COOTHECeHHbl¢ ¢ IUIAHUPYeMbIMH  pe3yJbTaTaMH  OCBOCHHS
00pa3oBaTe/IbHOI MPOTrPAMMBI

®opMupyembie U IInanupyemble pe3ybTaThbl 00y4eHHs
KOHTPOJINpPYeMble
KOMIETEeHITHH
- CIIOCOOHOCTB K 3HaTh:
npodeccuoHaIbHON - YCTPOWCTBO aHAJTUTHYECKUX MMPHUOOPOB;
JKCILTyaTaluu YMers:
COBPEMEHHOTO - BBISIBIISITH OITMOKY MPU paboTe HA aHATUTUICCKIX
o0opy0BaHUs U npubopax;
prudOpoB B Bnaners:
COOTBETCTBUH C - HaBBbIKaMU PabOTHI Ha aHAJTUTHYECKUX TPUOOpax.

HaIlpaBJICHHEM U
npoduIeM MOArOTOBKU

(OIIK-3)

- TOTOBHOCTH K TOUCKY, | 3HATH:

00paboTKe, aHaNM3y U | - METO/IbI ONITUMU3ALUU U IPOEKTHPOBAHUS
cucTeMaTH3aluu pecypcocOeperaronmx IpoIeccoB B XUMHUH U

HAyYHO-TEXHUYECKOW | HETEXUMHH; OCHOBHBIE MOJIETN CTPYKTYpPbl TOTOKOB,
uH(pOpMAIUKU IO TEME | TEMIIOOOMEHHBIX U MaCCOOOMEHHBIX MPOLECCOB, METOIbI
UCCJIEI0BAHMUSI, BBIOOPY | UAECHTU(UKAIMY TAPAMETPOB MOJIEIIA U METO b

METOJIMK U CPEJICTB YCTaHOBJICHHSI aJICKBATHOCTH MOJICTIH.
pelIeHUs 3a0a4n Ywmers:
(TIK-2) - (opMyIMpoOBaTH 1ENH U 3aa4U UCCIICTOBAHMI;

- OLICHMBATh TEXHOJOTUUECKYIO0 1 SKOHOMHYECKYIO
() PEKTUBHOCTD, IKOJOTHUECKYIO O€30IMaCHOCTh
MIPOU3BOJICTBA, BRIOpATh HAaMOOJIEe PAIIMOHATILHYO
CXeMy MTPOM3BOCTBA 3aJAaHHOTO MPOTYKTA.
Bnanetn:

- METOJIaMH OTIPE/ICIICHUS ONITUMAJIBHBIX H
paIMOHAIBHBIX TEXHOJIOTHYECKUX PEKUMOB pabOTHI
000py10BaHUS.

TemaTuveckoe cogep:kaHue TUCHUIINHBI (Y41e0HOr0 Kypca)

Paznen, Ioapa3saen, Tema
MOAYJb
1. CucremHsie CuCTeMHBI MHOTOKPUTEPUANBHBIM aHamu3 APPEKTUBHOCTH
3aKOHOMEPHOCTH B (YHKIIMOHMPOBAHUS ~ XMMHUYECKMX U HEPTEXUMHUYECKUX
HEPTEXUMHUU U XUMHUECKOW | MMPOU3BOJICTB.
TEXHOJIOTUI CTpyKTypa SKCIIEPTHOM CHCTEMBI JUIsl pacuera M ONTHUMH3AILU
ra3o()pakMOHUPYIONUX YCTAHOBOK M YCTaHOBOK OJHOKPATHOM
TIePErOHKHU HeTH. Knaccudukanms METOJIOB




MHOTOKPHUTEpPUATBbHON ONTUMHU3AINH SHEPro — U
pecypcocOeperanux NporeccoB U CHCTEM.

2. MGTOI[BI onTuMm3anuu 1 | MatemaTrudeckoe MOACIIMPOBAHUE XHMHKO-TEXHOJIOTHUYCCKUX
opraHusalnuu CHUCTCM.

pecypcocOeperaronux I'unoretnyeckn 00O0OIIEHHAs TEXHOJOIMYECKas CTPYKTypa.
npoueccoB B Hedrexumuu U | [lapero onTUMHU3AIUsS TEXHOJOTHUECKUX, KOHCTPYKIIMOHHBIX U
XMMHUYECKON TEXHOJIOIHHU CTPYKTYPHBIX IIapaMETPOB.

OnTumuzanusi KOHCTPYKTHUBHBIX I1apaMETPOB MaTepHUAIbLHOTO
LUIMHPA CMECUTEINS HEIPEPBIBHOTO JEHCTBUS.

OO0mas Tpy10eMKOCTh AMCHMILIMHBI (Y4eOHoro kypca) — 7 3ET.




4. CTpykrypa W coaep:kaHue AMCHHUILIMHBI (y4eOHOro Kypca) MeToabl ONTHMH3ALMM _pPecypcocheperarmmx
MPOoUEeCcCOB B HePTeXUMHUHU M XUMHUYECKOU TEXHOJIOT U

Cemectp uzyueHus 3

(HauMeHOBaHNUE JUCLUILIMHEI (Y4eOHOro Kypca))

Pazpeu, Iloapasaen, Tema Buabl yueOHoii paGoThl Heo0xoanmble Dopmbl Pexkome
MOy Konraktnas pagora CamocTosTe/IbHAs MaTepHaIbHO- TeKyIIero Hayema
(B yacax) padorta TeXHHYEeCKHe KOHTPOJIs |
BCEro DopMbI IPOBe/IeHNs JTEKIHUT, hopmbl pecypcest (manmenoBa | smTepa
5 J1260pATOPHBIX, OpraHU3aluu HHe Typa
E E @ E o NPaKTHYECKUX 3aHATHH, 5 €aMOCTOSATEILHOM OLIEHOYHOI0 (No)
E 5 g ZEa MeTO/IbI 00y eH s, E paGoTsI cpeacTsa)
g i E = £F| peanmsylomue npuMeHsieMy0 | =
k- g g 00pa3oBaTEeILHYI0
TeXHOJIOTHIO
Mopnyas | Jlexknus Ne 1. 2 Jlexuus ¢ MynsTumMeauita [1-
1. CucreMHbIH JJIEMEHTaMu bI€ CPE/ICTBA: 5]
CucreMu MHOFOKpHTepHaHBHBIﬁ aHaJIn3 AUCKYCCHHU, C IIPOCKTOP,
bIE 3¢ (HeKTUBHOCTH HCIIOIb30BAHUEM JKpaH,
3aKOHOMC (I)YHKHI/IOHI/IPOBaHI/IH TEXHOJOT Ui HepCOHaHBHBIﬁ
PHOCTH B XUMHUYECKUX U PasBUTUA KOMIIBIOTEDP.
He(bTeXI/IM He(bTeXI/IMI/ILIeCKI/IX KPHUTHYECKOT'O
Hnu n ITPONU3BOJICTB. MBIIIJICHUA.
xumuueck | Jlekums Ne 2. 2 Jlexuus ¢ MynbTumeanitH [1-
oi CtpyKkTypa 3KCepTHON 3JIEMEHTaMU bI€ CPE/ICTBA: 5]
TEXHOJIOT CHUCTCMBI [UIA pacucTa U AUCKYCCHHU, C IIPOCKTOP,
nn OIITUMMHU3AIINUN HNCITOJIB30BAHUECM 9KpaH,
ra30(paKIHOHUPYIOIIUX TEXHOJIOTHI MEPCOHATIBHBIN
YCTAaHOBOK U YCTaAaHOBOK PasBUTUA KOMIIBIOTEDP.
O,Z[HOKpaTHOﬁ NEPCTOHKN KpUTHYCCKOTI'O
Heptu. Knaccuduxanms MBIIUICHHUS.
MCTOOOB
MHOTOKPUTEPHATBHOMN
OINITUMU3AIUU SHCPIO- U
pecypcocOeperarmmux
IMpOHECCCOB U CUCTCM.




IpakTuyeckoe 3ansiTue Ne 1. [IpakTrueckoe 2 | llogroroBka | Pa3maTouHsblii OTtueTt [1-
MopenupoBanue 3aHATHC 6 | oruera o Marepuarl, o 5]
PEKTU(HUKAIIMOHHONW KOJIOHHBI C HCIIOIE30BAHUEM IPAKTUYECKO | MEPCOHANBHBIA | MPAKTHY
TS pa3zieNienus OMHapHOM TEXHOJIOTHH My 3aHATHIO. | KOMIIBIOTED, €CKOMY
CMECH. TPaIIIOHHOTO JIOCTYI K CeTH 3aHSTHIO
o0y4eHwus, ¢
«HTepHeT. Ne 1.
o0CyXIeHUEM
pe3ynbTaToOB
JeSITEIbHOCTH.
IIpakTnueckoe 3ansaTHe Ne 2. [IpakTrueckoe 2 | [lonroroBka | Pazmarounsrii Otuer [1-
Br16op onTuManbHOM 00BS3KH 3aHATHE 6 | oruera o Marepual, o 5]
PEKTU(DUKAIIMOHHONW KOJIOHHBI. C WCIIOJTh30BaHUEM MPAKTHYECKO | MEPCOHANBHBIA | MPAKTHY
TEXHOJIOTHH MY 3aHSTHIO. | KOMIIBIOTED, €CKOMY
TPaIUIIUOHHOTO JOCTYTI K CeTH 3aHATHUIO
o0y4eHus, ¢ «IHTEpHETY. Ne 2.
o0cyXIeHIEM
pe3yIbTaToB
JeSITETTHHOCTH.
Moayas | Jlekuus Ne 3. Jleknus ¢ MynpTUMEeTUIH [1-
2. Maremaruueckoe 3JeMEHTaMHU bI€ CPEJICTBA: 5]
MeToasl | MOJENUPOBAHUE XUMHKO- JIMCKYCCHH, C IIPOEKTOP,
ONTHMHU3a | TEXHOJOTUIECKUX CUCTEM. MCTIOJIH30BaHNEM 9KpaH,
119707871 TEXHOJIOTHI MEPCOHAJIbHBIN
opraHusa pa3BUTHS KOMITBIOTED.
107041 KPUTUYECKOTO
pecypcoc MBIIIIICHUS.
oeperarom | Jlekuus Ne 4. Jlexmus ¢ MynsTuMenitH [1-
X [l'unoteTnuecku o0o00mIeHHAS 3JIEMEHTaMU bI€ CPEJICTBA: 5]
IIPOLIECCO | TEXHOJIOTUYECKAsI CTPYKTYpa. JTUCKYCCHH, C MIPOEKTOP,
B B [Tapero ontumMuzanus HCIOJIb30BaHUEM 9KpaH,
HE(TEXUM | TEXHOJOTHYECKHUX, TEXHOJIOTUH [IEPCOHAJIBHBIN
uu U KOHCTPYKLMOHHBIX U pa3BUTHS KOMIIBIOTED.
XUMHUYECK | CTPYKTYPHBIX apaMeTpPOB. KPUTUYIECKOTO




on
TEXHOJIOT
15071

Onrumu3zanus MBIIICHUSL.
KOHCTPYKTHBHBIX IapaMETPOB
MaTepHaIbHOIO LIMIMHAPA
CMECHTEISI HEPEPHIBHOTO
JEUCTBUSL.
IIpakTnyeckoe 3ansaTue Ne 3. [IpakTueckoe 2 | [lonroroBka | Paznarounsrii Otuer [1-
MaremaTHnueckoe 3aHATHE 6 | oruera no Mmarepua, o 5]
MOJIETUPOBAHUE PETYIISIPHOTO C MCIIO0JIb30BaHUEM IPAKTUYECKO | IEPCOHANbHBIA | MPAaKTUY
peKuMa BBIIIAPHOIO armnapara. TEXHOJIOTHH My 3aHSATHIO. | KOMIIBIOTED, €CKOMY
TPaJIULIUOHHOIO JIOCTYI K CETH 3aHSTHIO
oOyueHus, c «HTEpHETY. Ne 3.
00CyXIeHIEM
pe3ysbTaToB
JIeSITEJIbHOCTH.
IIpakTuyeckoe 3ansaTue Ne 4. [IpakTrueckoe 2 | logrotoBka | PazmaTounblit OTtueTr [1-
Cocrapnenrue MaTeMaTHueCcKou 3aHATUC 6 | oryera no marepual, 110 5]
MOJIeITH TPyO4aToro peakTopa, C UCII0JIb30BAaHUEM IIPAKTUYECKO | MEPCOHAIBHBIM | PAKTUY
Paboraromero B TCXHOJIOTHH MY 3aHITHIO. | KOMIBIOTED, ECKOMY
YCTaHOBUBLIEMCSI PEXKHME. TPaJIULIHOHHOTO JOCTYII K CeTH 3aHATHIO
0byuenus, ¢ «nTepHeT. Ne 4,
o0CyXIeHuEM
pe3yNbTaToB
JESITEIbHOCTH.
IIpakTnyeckoe 3ansaTue Ne 5. [IpakTrueckoe 2 | [lomroroBka | Pazmatounsrii Otuer [1-
Onpenenenre onTUMaIbHOU 3aHsTHE 6 | oruera no MaTepual, 1o 5]
TOJILUHBI TETUIOU30JISIINH. C HCIIO0JIb30BaHUEM MPaKTUYECKO | MEPCOHANbHBIA | MPAKTUY
TEXHOJIOTHH My 3aHATHIO. | KOMIIBIOTED, €CKOMY
TPaJIULUOHHOTO JIOCTYI K CETH 3aHSTHIO
o0y4eHus, C «IHTEpHETY. Ne 5.
00CyXIeHIEM
pe3yJIbTaToB
NESITEbHOCTH.
IIpakTuyeckoe 3ansaTue Ne 6. [TpakTrueckoe 2 | IlogrotoBka | Pa3zmaTounbrit Otuer [1-




Pacuer anmnapara — 3aHATHE 6 | oruera no Mmarepual, 1o 5]
XO0JoIMIbHUK. Pacuer C UCIIOJIb30BaHHEM MPAKTUYECKO | MEPCOHAIBHBIN | MPAaKTUY
annapara — OTCTOMHUK. TEXHOJIOTHH My 3aHATHIO. | KOMIIBIOTED, €CKOMY
TPaJUIIMOHHOTO JIOCTYTI K CeTH 3aHSATHUIO
o0y4eHwus, ¢ «HTEpHETY. Ne 6.
00CyXIeHIEM
pe3ysbTaToB
JIESITEJIbHOCTH.
IIpakTuyeckoe 3ansaTue Ne 7. 4 [IpakTrueckoe 2 | llogrotoBka | PazmaTounsiii Otuer [1-
[Tapamerpudeckuii aHainu3 pu 3aHATUE 8 | oruera o Marepuall, o 5]
MOJICJIMPOBAHUH KOJIOHHBI C UCIIOJIb30BaHUEM NPaKTUYECKO | MEPCOHAIBHBIM | MpaKkTU4
abcopOumu. TEXHOJIOTHH My 3aHSITHIO. | KOMITBIOTED, €CKOMY
TPaJULIMOHHOTO JIOCTYII K CeTH 3aHATHUIO
oOyueHus, ¢ «UHTepHeT. Ne 7.
o0CyXIeHuEM
pe3yJIbTaToB
NeSITeIbHOCTH.
IpakTnyeckoe 3ansiTue Ne 8. 4 [IpakTnueckoe 2 | [lonroroBka | Pazmarounsrii Otuer [1-
MonenupoBaHue 3aHATHE 8 | oruera no MmarepHa, o 5]
TEXHOJIOTUYECKON CXEMBI C C MCIOJIb30BaHHEM MPAKTHYECKO | MEPCOHAIBHBIN | PAKTUY
MIOMOIIBIO TPOTPaMMBbI TEXHOJIOTHH My 3aHSTHIO. | KOMIIBIOTED, €CKOMY
DWSIM. TPaJAUIIMOHHOTO JIOCTYII K CETH 3aHATHUIO
o0y4eHus, C «HTEpHETY. Ne 8.
o0CcyXIeHIEM
pe3yabTaToB
JIeSITEIbHOCTH.
Hroro: 252 32 212

40




5. Kputepun u HOpMBbI TEKYIIEr0 KOHTPOJISI U MIPOMEKYTOYHOM aTTeCcTAIUM

®opmbl YcnoBus nomycka Kputepun 1 HOpMBI OLIEHKH
TEKYILIETO
KOHTPOJIS
Otuer no | [IpeacraBnenue oT4ETOB OTyeTr Mo NPaKTUYECKOMY 3aHSITUIO BBINOJIHEH B MOJHOM O0OBEME B
MPAKTUYECKUM | 1O NMPaKTHYECKHM | .. | COOTBETCTBHE  C TpeOOBaHUSIMU, YKa3aHHBIMM B  y4eOHO-
3aHSATUSIM. 3aHSTUAM B DJIEKTPOHHOM MeToauyeckoM mnocoouu. CTyAeHT OTBEYaeT Ha JBa 3aJlaHHBIX
BHUJIE B COOTBETCTBUM C BOIIPOCA MO TEME MPAKTUUYECKOTO 3aHSTHUS.
TpeOOBaHUSIMH, OTyer MO NpakTUYECKOMY 3aHATUIO BKItodaer meHee 50 % ot
YKa3aHHBIMH B e TpebyeMoro obobema WM OTCYTCTBYET, WJIM NpPHU HAJIMYUU OTYETa
METOJUYECKUX YKa3aHUSIX CTYIEHT HE OTBEYAET HU HA OJHMH BOMNPOC MO TEME BBINOJIHEHHOTO
K paborte. SATTCHOY | o s,
dopma VYcioBus nomycka Kpurepun u HOpmbI OLIEHKH
MIPOBEICHUS
IIPOMEXKYTOUYHOU
aTTeCTaln
3ayeT (YCTHO) Hamnumne «3aureHo» OTBeT Ha TEOpPETUYECKUH Marepuas Mo OJHOMY W3 JABYX
o pesympTatam | ... | TEOPETHUECKHX BOMPOCOB MOJIHBIM, OTBETHl HA JOMOJHUTEIIHHBIC
TEKYIIEro KOHTPOJIS. BOIPOCHI TIO TEOPETUUECKOMY MaTepHaly JOJKHBI ObITh OJM3KUMU K
TEOPHH.
HE 3AUTCHON He orBeuaer HM Ha OJIUH U3 TEOPETHYECKUX BOMPOCOB, HE MOKET
OTBETUTh HU HA OJIUH JIOMTOJHUTEILHBIN BOIIPOC.

10




6. Kputepumu 1 HOPMBbI OlIeHKH KYPCOBBIX padoT (IPOEKTOB)
KypcoBbie paGoTs! (ITPOEKTHI) y4eOHBIM IJTAHOM HE MPEIYCMOTPEHBI

/. IlpuMepHasi TeMAaTHKa MUCbMEHHBIX PadoT (KypcoBbIX, pedeparToB,

KOHTPOJILHBIX, pACYeTHO-TPpa(pueCKux u ap.)

[TuceMenHbIe PabOTHI yU€OHBIM TUIAHOM HE MPEAYCMOTPEHBI

8. Bonpocsl Kk 3aueTy

Ne Bomnpocer

/1

1. |CrpykTypa OKCHEPTHOM CHCTEMBI [UIsl pacdyera M ONTUMH3ALUU
ra3o(QpakMOHUPYIOLIUX YCTAHOBOK U YCTAHOBOK OJHOKPATHOM IEPErOHKH
HedTH.

2. | Knaccuduxanuss METO0B MHOTOKPUTEPUATIbHOW ONTUMM3AIMU SHEPro — U
pecypcocOeperaroux NpoueccoB U CUCTEM.

3. | TexHUKO-?KOHOMHYECKUN Kputepui 3PpPekTuBHOCTU. METOAO0I0THS IHEPTO
— U pecypcocOepekeHrs] MHOTOKOMIIOHEHTHBIX KaTaJIUTHYECKUX MPOIECCOB
HedTenepepabOTKH.

4. | T'unotetndecku 0000IIEHHAS TEXHOJIOTHYECKAs CTPYKTYpa.

5. | [Tapero onTuMM3anys TEXHOJIOTMYECKUX, KOHCTPYKIIMOHHBIX U CTPYKTYPHBIX
apamMeTpoB

6. | Crparerusi onTUMH3aIIMU U OPTraHU3AIMU SHEPTO- U PeCypcocOeperkeHHUs.

/. | JleKkoMIIO3uIMS IO COCTABJISIOIIMM KPUTEPHS.

8. | OleHKa CTENeHU pacCcOriacOBaHUs 10 COCTABIISIIOIIUM KPUTEPHSL.

9. |bnok-cxema  pelieHuMs ~ 3aJauyd  ONTUMHU3AMM W DHEPro — U
pecypcocOepekeHIs] MHOTOKPUTEPUAIIBHOM CUCTEMBI.

10. | DBpucTUUECKO-NIPOYKIIMOHHAS Tpolienypa cunre3a 'Y,

11. | Hepopmanu3zoBaHHble 3aJaud ONTUMAIbHON OKCIUTyaTallud XUMHYECKHX
ITPOU3BOJICTB.

12. | OOBEKTHI CUTYAIMOHHOTO yMpaBiieHus. JMarHoCcTUKa MPUYMH OTKJIOHEHHH B
paboTe MPOMBIIUICHHBIX YCTAHOBOK.

13. | ®opmupoBaHuEe  MaTEeMaTUYECKUX  MOJACJIEH 1A pelleHus  3aaad
CUTYAIIMOHHOT'O YIIPABJICHHUS.

14. | TeopeTuyeckue  OCHOBBI  IIOCTPOCHHsI  HMHTEIUICKTYAJIbHBIX  CHUCTEM
ONTHMU3ALNNA U OpTraHU3allMU PHEPrOo — U PecypcocOepexeHus] MPOIECCOB
XMMHUYECKON TEXHOJIOTHH.

15. | UHTeIUIeKTyanbHblE CUCTEMBl B XMMHM M XUMHYECKOW TEXHOJIOTMU. basbl
JNaHHbIX. ba3bl 3HAHUN.

16. | Monenu ans npeacrasienus 3Hanni. CucremMaTu3anus SKCIEePTHBIX 3HAHUM.

17. | lIpouenypbl BBIBOJA PEIICHWNA NpPHU JUATHOCTUKE MPUYUH OTKJIOHEHHUH B

pa60Te ITPOMBIIIJICHHBIX YCTAHOBOK.




18.

MCTOI[ HNCKYCCTBCHHOI'O MHTCJIJICKTA B XMMHHU H XUMMYECKOW TEXHOJIOTHHM.
HpOFHOSHpOBaHI/IC AdKTUBHOCTH KaTaJIN3aTOopa.

19. | BnusiHMe XMMHUYECKOTO COCTaBa KaTajiu3aTopa Ha YpOBEHb AKTUBHOCTH U
cTabmIbHOCTH Pt-KOHTaKTAa.

20. | KoMnbroTepHOE MOPOTHO3MPOBAHUE YPOBHEW AKTUBHOCTH U CTAOUIIBHOCTHU
KaTaJi3aTopa.

21. | Ontumuzaimsi paboThl MPOMBIIUICHHBIX YCTAHOBOK B YCJIOBUSAX PaBHOBECHS
Crpoca M MpeayoKeHus] IPOAYKIIMU Ha PhIHKE.

22. | UnTennexkTyalbHble CHUCTEMbl KaK OCHOBa IIOCTPOCHUS OOYYaroIIMX
KOMIIJIEKCOB TP MOJTOTOBKE TEXHOJIOTOB.

23. | [IpuHIIMTT HEMPEPHIBHOCTHU M SHIMKJIONETUYHOCTH 00pa30BaHUsl.

24. | YyeT pu3NKOo-XUMUYECKUX OCOOEHHOCTEH mporecca mpu pa3paboTKe HOBBIX
KOMIBIOTEPHBIX TEXHOJOTUH MOJATOTOBKH CIIEIIMATICTOB.

25. | Beibop u  o0OCHOBaHHME pallMOHAIBHBIX CHOCOOOB  MPE/CTaBICHUS
SKCIEPTHBIX 3HaHUM 00 u3yyaemMoM mporecce. Pa3paboTka clLeHapues
00yueHus.

26. | IlocTpoeHne WMHTEIUIEKTYadbHBIX CHCTEM [UIsI pacdera, ONTHUMH3AIHNHA U
MIPOTHO3UPOBAHMS XUMUYECKUX MTPOU3BOJICTB.

27. | TeopeTnuueckue OCHOBBI, pacueT ¥ onTUMH3alus HectaunoHapHbeix X TI1.

28. | OOme BOIPOCH Je3aKTUBALMK KaTanu3aropa. Kinaccudukanus npoieccoB
JI€3aKTUBALIMH.

29. | OTpaBienue OM(PYHKIIMOHATBHBIX KaTaJIUu3aTOPOB.

30. | KokcooOpazoBanue Ha  TOBEPXHOCTH  KaTainuzaTopa.  Dusnueckas
JIe3aKTUBAIMK KaTanu3aTopa. PU3HKO-XMMUYECKHE MOJIETTH - OCHOBa JJis
MOCTPOCHUS MHTEIIEKTYAJIbHBIX CUCTEM.

31. | Marematuyeckoe MOJIETUPOBAHUE MPOLECCOB NEepepabOTKU OEH3MHOBOM
¢dpaxkuuu HedTH Ha Pt-kaTanuszaTopax.

32. | O0mas kinaccudukauy nmpoieccoB Ha Pt-kaTanuzaTopax.

33. | OcHOBHBIE peaklMK IPEBPALLEHHs YITIEBOJ0pOo10B Ha Pt - katanuzaTopax.

34. | TexHomornuueckass cxema Mpouecca  KaTaIUTUYECKOro  pudopMHUHTA
OEH3MHOB.

35. | CuHTe3 ONTUMATBHON TEXHOJOTUYECKOM CXEMBI MPON3BOJICTBA OCH3UHOB.

36. | [Ipunnuner  dopmanu3an  MEXaHW3Ma  MPOTEKaHUS  peakiuid  Ha
MOBEPXHOCTH KaTallu3aTopa.

37. | [IpuHuumnel BeIOOpa TUAPOJMHAMUYECKOTO PEXUMa pabOThl peakTopa MpH
MaTeMaTHYECKOM MOJICIIUPOBAHUH.

38. | OneHka YMCIEHHBIX 3HAYEHUI MapaMeTPOB MAaTEMATUUECKUX MOJICIICH.

39. | OnTuMm3aImsa XUMUKO-TEXHOJIOTHYECKUX MPOIIECCOB.

40. | IlocranoBka 3amaunm ontumuzanuu B XT. Kpurepuii onrumanbHOCTH,
neneBass QyHKIHUS W pecypchl ontumuzanuu. OOmiasi cTpaTerus pemeHus
3ajaun ontuMmu3anuu Ha OBM.

41. | MeToapl ONTUMH3AINH, KJIACCU(DUKALIUSL.

42. | DKCIepUMEHTAIbHO-CTATUCTUYECKIE METO/Abl onTuMu3anuu. Meton bokca-
YuiicoHa.

43. | AHaIIMTHYECKHE METOIbI OIITUMU3AIINH.

44. | Meroapl HEIMHENHOTO MPOTpaMMHUPOBaHuss. MeToIbl OTHOMEPHOIO MOMCKA!
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METOJl JCJIEHUS OTpe3Ka IMomojaM, METOJ '"30JI0TOro cedeHus", MeTo.
CKaHUPOBAHUS, METO]I CITy4YaitHOTO TOUCKA.

45. | Meroapsl MHOTOMEPHOTO ITOMCKA.

46. | Texnonorusg BoiaeneHus napaguHon «Ilapekcy.

47. AHLTepHaTI/IBHBIe TCXHOJIOTHH ITOJIYYCHHA MACCII.

48. COBpeMeHHBIe KaTaJIN3aTOPbI KATAJIUTHYICCKOTO KPCKHHIA.

49. | TBepAOKHUCIOTHOE ATKHJINPOBAHUE.

50. | ITorounsie cxeMbl coBpeMeHHbIx HIT3.

9. @oHI OLEHOYHBLIX CPEeACTB JJisi TPOBeIEHUS TNPOMEKYTOYHOM
arrecTanuu 00y4aouUXcs M0 ANUCIHUIJINHE
9.1. ITacnopT (poHIA OLIEHOYHBIX CPEICTB

Kon
Ne KonTposmpyembie pa3aesibl KOHTPOJIMPYeMOi HaumenoBanue
n/n (TeMBbI) TUCHUILIMHBI KOMIIeTEeHIINH OIIEHOYHOI0 CpeIcTBA
(UM ee 4acTH)

1 Monyns 1. OK - 8 OTyeThl O TPaAKTUYECKUM
CuctemMHbIe 3aKOHOMEPHOCTH B K - 2,3 3aHATHSM 1, 2 B 3JIEKTPOHHOM
He(pTEeXUMHUH U XUMUYECKON BHIE
TEXHOJIOTHH

2 | Monyns 2. OK- 8 OT4eTsl 0 NPaKTUYECKUM
MeToipI ONTHMH3AINHN U IIK -2,3 3aHATHSIM 3 — 8 B
OpraHu3aIu 3JIEKTPOHHOM BHJIC
pecypcocOeperaromnmx IpoIeccoB
B HE()TEXMMHUH U XUMHUYECKOU
TEXHOJIOTHH

0.2. TumoBble KOHTPOJIbHbIE 3aJaHUsl MJH HHbIe MAaTePHAJIbI,
HeoOXoAuMBbIe /JI OLEHKH 3HAHMHA, YMEHHH, HABBIKOB M (MJIM) ONbITA
AeSITeJIbHOCTH, XaPAKTEePU3yWIUUX 3Tanbl (POPMHUPOBAHUSA KOMIIETEHIUN B
npoiuecce 0CBOCHUN 00pa3oBaTe/IbHOM NPOTrPAMMBI

9.2.1. TunoBble 3aaHMsI AJI51 MPAKTHYECKUX 3aHATHIH

IIpakTuyeckoe 3ansaTue Ne 1. MogenupoBanue peKTUPUKATUMOHHON
KOJIOHHBI JIJIA pa3/iejieHus] OMHApHON CMECH.

Heap padoThbi: 03HAKOMIICHHE C OCHOBHBIMU MPHUHIIUIIAMH MOJEIUPOBAHUS
pPEKTU(DHUKAIMOHHON KOJIOHHBI JJISl pa3/iefieHus OWHApHOW CMECH B MPOTrpaMMe
ChemSep.

IIpyHag/IeKHOCTH: TIEPCOHAJBHBIA KOMIIBIOTEp C JOCTYIIOM K CETH
Wutepuer, I10 ChemSep, I1O Microsoft Office, pa3znaTounslii MaTepHal.

AJITOPUTM BbINIOJTHEHHUS 3aAHUS

1. 3yuuTh JIEKIIMOHHBIN W pa3laTOYHBIN MaTepual.

2. llomyuuts 'y 1npemnojaBareiiss KapTOYKy-3aJaHue.  BBINOJHUTH
MOJICIUPOBAHUE PEKTU(DUKAITMOHHONW KOJIOHHBI JIJIS pa3iesieHus] OMHAPHON cMecH
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110 WHIUBUAYATHHOMY 3aJIaHHIO, IPUMEP WHIAMBHIYAIBHOTO 3aJaHMsI PUBEICH B
tabmnurte 1.

3. [IpoBecTn aHaNM3 MOJYYCHHBIX PE3yJbTAaTOB (TEMIEPATYypPHBIC PEKUMBI
KOJIOHHBI, COCTaB MaTepUAIBHBIX IIOTOKOB H JIp.) M MPU HEOOXOJUMOCTH MTPOBECTH
OTJIaJIKy MOJIETH B COOTBETCTBHH C 3ajJaueii, MMOCTABICHHOW B WHIWBHIYaJTHEHOM
3aJlaHuM.

4. CchopmupoBaTh U MPENOCTABUTH OTUET MO TMPAKTHUECKOMY 3aHSTHIO.
OT4eT 1o MPAKTHIECKOMY 3aHATHIO JODKEH COJICPIKATh:

4.1. Pe3ynbrarhl TPOBEJACHHOIO MOJCIHUPOBAHHS B COOTBETCTBUU C
VH/IMBHTyQJIbHBIM 33 IaHHCM:

— MaTepUaIbHBINA OanaHc (Tadymna 2);

— TEIUTOBOH OanaHCc W PeXUMBI PabOTHl pPeKTH(PHUKAITMOHHON KOJOHHEI
(rabmuua 3);

- rpaduku Liquid phase composition profiles u Vapour phase
composition profiles (pucynoxk 1);

- X, Y — nuarpaMmmy OMHapHOU cMecH (PUCYHOK 2).

4.2. BEIBOJEL.

BrimloTHeHHOE  TIPaKTHUYECKOE 3aHsATHE JIOJDKHO OBITh O(QOpMIICHO B
3JIEKTPOHHOM BHjIe (¢ pacuupenrem *.doc/docx).

Tabmuma 1 — 3amaHus I MOJEIMPOBAHUS PEKTH(PUKANMOHHONW KOJOHHBI TIO
pasneneHuto OMHAPHOM CMecH

3aganmne Ne 1 | Mcxoanast cmecs: UXY — Tosryour™.

Hcxoanas cmech Juctuisr KyOoBast ’1AKOCTb
Konu- Komnu- Cocras, Konu-
Cocras, Cocras,
4ecTBO, 4eCcTBO, MOJ1. JOJIH 4eCTBO,
MOJI. JJOJIH MOJI. J10JH
moJr/c MmoJt/c Moitr/c
Yxy -0,50 : gXy -0915 Xy - 0,085
3 E] ? 5 k]
8,131 toayou — 0,50 4,06565 toayon — 0,085 4,0656 tosryon — 0,915
Yucio Tapenok -12
Tapenka nutanus -6
Jlonst napa B nUTaHUU -0

JlaBiieHHe HA BXO/Ie B KOJIOHHY, at™m — 1,1

JlaBiieHUE B KOJIOHHE, aTM — 1,1 (IOCTOSIHHOE 110 BBICOTE KOJIOHHBI)

Tun KUNSTUIBHUKA — ¢ TAPOBLIM IPOCTPAHCTBOM (KyOOBasi )KHIAKOCTH OTBOAUTCS B BHJIE
KHUJKOH (asbl)

Tun KoHAEeHcaTOpa — IMCTHIUIST OTBOAUTCS B BUJE KU aKkoH (assl (Totul (Liquid product))

@DierMoBOE 4YHCIIO -1

[ToTtepu Teruia no KonoxnHe — 0

* nepea MOJAEIIMPOBAHUEM TTPOBEPUTL BO3MOKHOCTD 06p&130BaHHH aBEOT'pOHHOﬁ CMECH
MEKY KOMITOHCHTaAMH (,H,OHDJ'IHHTCIIBHOG SaﬂaHHe)

Tabnuna 2 — MarepuanbHbIi 0anaHc
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1. JIMCTUILINAT, B T. 4.:

2. KyboBas KUIKOCTh, B T. 4.:

Tabmuna 3 — TernoBoii 0anaHc U peKUMBI pabOThI PEKTUPUKALMOHHON KOJOHHBI

Pacxon, kr/c | TennoBast Harpy3ka, Kkan/4
Temrmeparypa, | [lasiieHue, | Prermosoe
Tapenka Op ypa| /1
C at™ YHCIIO Ha Ha
AKHUJKOCTH |[1apOB
nedermMaTop | KUIATHIIBHHK
|
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g - E
10F §
12 ¥ 1 i " R "-.,ﬁ
n 0z 04 0.8 0.8 10
Ligquid mole firaction
Carbon tetmchlonde — Tolene =

BIYi0a ZRIFIG
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Pucynox 1 — Okno Liquid phase composition profiles mis kommornerToB (UXY u
TOJIyO0JIa)

McCabe-Thigle diagram Carbon t=tiachionds - Toluene

08t

06

02F

Y Carbon tetrachloride/(Carbon tetrachloride+Toluene)

0 L . . ; . ChemSer|
0 02 0.4 06 08 1

X Carbon tetrachloride/(Carbon teitrachloride+Toluene)
Pucynok 2 — X, Y-guarpamma jjist OunapHoit cmecu UXY — Tosmyon
Kpurepum ouenkmu:

«3aYTE€HO» — OTYET IO MPAKTUYECKOMY 3aHSATHIO BBIIIOJHEH B IOJHOM
o0beMe B COOTBETCTBHE C TPEOOBAHMSIMH, YKA3aHHBIMU B y4€OHO-METOJIUYECKOM
nocoouu. CTyJeHT OTBEYaeT Ha JBa 3aJaHHBIX BOIPOCA MO TeME MPAKTHYECKOTO
3aHATHUA.

«HE 3a4TEHO» — OTYET 10 NPAKTUYECKOMY 3aHATHIO BKIrouaeT MeHee 50 %
oT TpebyemMoro o0bemMa WM OTCYTCTBYET, WM NPU HAJIMYUMU OTYETa CTYICHT He
OTBEYAET HU HA OJUH BOIIPOC IO TEME BBIIIOJIHEHHOTO 3aHATHS.

10. OOpa3oBaTesibHbIE TEXHOJOIMH M MeETOAWYECKHE YKa3aHHUA II0
OCBOCHHUIO TMCIHUILIMHBI (Y4e0HOT0 Kypca)

[Ipu peanuzanuu yuyeOHOro Kypca JUCHUIUIMHBI UCIIOJIB3YIOTCS TEXHOJIOTHH
TPaJIULMOHHOTO OOYy4YeHUs, BKJIIOYAIOIIME JEKIUU M MPaKTUYECKHE 3aHsITHS,
KOTOPBIE IIPEANOJIAraloT II0CJIEI0BATEIBLHOE U3JI0KEHUE Marepuala
npenogasareneM. Jlekuus ¢ 2jeMEHTaMHM  JUCKYCCUHM, C MCIOJIb30BaHUEM
TEXHOJIOTUH DPAa3BUTUSA KPUTUYECKOTO MbllUUICHHs. [IpakTuyeckue 3aHATHSA — C
0OCY>KJICHHEM pPe3yJIbTaTOB JAEATEIbHOCTH.
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11. VYuyeOHO-MeTOAMYECKOE W

AUCHHUILIMHBI (Y4e0HOT0 Kypca)

11.1. O0s13aTesbHAsI JIUTEPATYypPa

HH(popManMOHHOE

o0ecreyenue

bubnmorpaduueckoe onucanue

Tun (yaeOHuUK, yueOHOE
nocooue, yueOHo-
METOMYECKOE TIocoOue,
IIPaKTUKYM, Jp.)

KomunuectBo
B OUOIHMOTEKE

boukapes B. B.

OntuMu3anus XMMUKO-TEXHOJIOTHYECKUX
IIPOLIECCOB [ DIIEKTPOHHBIN pecypc] :
yue0. nocobue / B. B. boukapes ;
ToMCKUI MOJTMTEXHUYECKUIN
yHuBepcuteT. - Tomck : TITY, 2014. - 263
c. - ISBN 978-5-4387-0420-1.

VY4yebHoe rmocooue

5BC
"IPRbooks"

Kon6uu B. B.

CrienranibHbIE METOJIbI ONITUMU3AIUU
[DnekTpoHHBIHN pecypc] : yueOHoe
nocobue / B. B. Konous. - Cankr-
[lerepOypr : Jlans, 2014. - 379 c. : un. -
(YueOuuku nist By30B. CrieniasibHast
auteparypa). - ISBN 978-5-8114-1536-6.

VYuebHoe mocooue

9BC
"JlaHb

"

XuMudeckasi TEXHOJIOTHS
HEOPraHUYECKUX BEUIESCTB [ DJIEKTPOHHBIN
pecypc] : yue6. mocobue. Ku. 1/ T. T.
Axwmetos [u np.] ; mox pen. T. 1.
Axwmerosa. - 3. 3-e, crep. - CaHKT-
[TerepOypr : Jlans, 2017. - 688 c. : ui. -
ISBN 978-5-8114-2332-3.

VYuebHoe mocooue

9bC
"HaHI)"

AxmenpsHoBa P. A.

Xumudeckasi TEXHOJOTus iepepaboTKu
ra3oBOr0 ChIpbs [ DNEKTPOHHBIN pecypc] :
[Ipon3BOCTBO MOHOMEPOB U3 ra30BOI0
ChIpbs : yuel. mocobue / P. A.
AxmenpsaHoBa, A. I'. JInakymoBud ;
Kazanckuli Han. uccien. TeXHOJ. yH-T. -
Kazanp : KHUTY, 2015. - 180 c. : umn. -
ISBN 978-5-7882-1704-8.

VYuebHoe mocooue

SBC
"IPRbooks"

Atmanckux W. H.

XUMUYeCcKasi TEXHOJIOTUS [ DIIEKTPOHHbBIN
pecypc] : yueb.-meron. nocobue / M. H.
Atmanckux, C. C. Hoxpun, A. P.
[TapadyrauHoB ; Ypan. penepan. yH-T ;
[mox o6m1. pen. C. C. Hoxpuna). -
Exarepunoypr : Yp®V, 2015. - 120 c. -
ISBN 978-5-7996-1603-8.

YueOHOE mocodue

OBC
"IPRbooks"




11.2. JlomosHMTeJbHAs JUTEpATypa W y4deOHbIe MaTepHaabl (ayauo-,
BH/1€0TIOCOOMS U JIP.)

e (¢onx HayyHoU Oubmmoteku TI'Y:

bubnuorpadudeckoe onucanue

Tun (yueOHUK, yaeOHOE
nocooue, yueOHo-
METOMYECKOe TIOco0ue,
MIPaKTUKYM, ayaHO-,
BHJICOITIOCOOUS U JIP.)

KomnnuectBo
B
onobamnorexke

Koueryposa E. A.

Teopus 1 METOABI ONTUMU3ALIUH
[DnexTpoHHBIH pecypc] : yuel. mocodue /
E. A. Koueryposa ; Tomcknii
MOJIMTEXHUYECKUM YHUBEPCUTET. - TOMCK
: TITY, 2013. - 133 c. - ISBN 978-5-
4387-0237-5.

YueOHoe rmocodue

OBC
"IPRbooks"

MeTtoibl ONITUMHU3ALIUY U TEOPUU
yIpaByieHUs [ DIEeKTpOHHBIN pecypc] :
METOJI. YKa3. K CaMOCTOsITeJIbHOM padoTe
10 JUCHMILIMHAM «MeTOo bl
ONTUMH3AIUNY, «MaTemMaTHIeCKHue
METO/Ibl TEOpUU yIpaBieHus» / coct. FO
. Jlenucenko. - Jluneuk : JII'TY, 2013. -
18 c.

MeTtoanueckue
YKa3aHUs

OBC
"IPRbooks"

Jlecun B. B.

OCHOBBI METOJIOB OIITUMHU3AIIUH
[DnexTpoHHBIH pecypc] : yueb. mocodue /
B. B. Jlecun, IO. I1. JIncogemn,. - 3. 4-¢,
ctep. - Cankrt-IletepOypr : Jlans, 2016. -
344 c. : un. - (Y4eOHUKH 71 BY30B.
CneunanbHas nuteparypa). - ISBN 978-
5-8114-1217-4,

VYuebHoe mocooue

9BC
"JlaHb

ITanTeneen A. B.

MeTtoabl ONTUMU3ALINAY [ DIEKTPOHHBIN
pecypc] : mpakT. Kypc : yueb. mocooue /
A. B. Ilantenees, T. A. Jletona. -
Mockaa : Jloroc, 2011. - 424 c. : un. -
(HoBas yHuBepcurerckas onbmmorexa). -
ISBN 978-5-98704-540-4.

VY4uebHoe rmocooue

9BC
"IPRbooks"

10.

Pozora B. H.

MeTtoabl ONTUMHU3ALIUY [ DIEKTPOHHBIN
pecypc] : Kype aeknuii : yaed. mocodue /
B. H. Po3oga, 1. C. MakcumoBa. -
Mocksa : PY]JIH, 2010. - 109 c. - ISBN
978-5-209-03872-6.

VY4uebHoe rmocooue

2BC
"IPRbooks"
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apyrue GOoHIbL:

No bubnuorpadudeckoe onucanue Tun (yueOHUK, yaeOHOE Mecro
n/n nocobue, yueOHo- XpaHEHUs
METOMYECcKoe rmocodue, | (MeToauvec
IIPaKTUKYM, ayaU0-, KM
BHJICONIOCOOUS U JIp.) KaOuHET
Kadenpsl,
TOPOJICKHE
OoubmMoTeKH
U 1p.)
11. | Yapukos, FO.B. MeTo1pl onTuMH3anuu YyeOHoe mocobue | MeToanye
pecypcocOeperaronux mpoIeccoB B CKHH
HC(I)TCXI/IMI/IH 1 XUMHYECKOM TEXHOJIOTHH KaOWHET
: BJIEKTpOHHOE yueOHoe nocobue / HO.B. Kadeapsl
Yapukos, — Tonwsartu : U3a-so TI'Y, (ameKkTpoH
2018. / onTyecKuil TUCK. HBIA
pecype)
COI'JTACOBAHO
JupexTop HayuyHOU OMOIHOTEKH A.M.AcaeBa
(noonucw) (H.0. Pamunus)
« _» 2018r.
MII

11.3. IlepeyeHb pecypcoB HH(OPMALMOHHO-TEJIEKOMMYHUKAIUMOHHOM
cetu «MHTEpHET»

http://thescipub.com/journals/ajeas @ —  peyensupyemviii  scypHan
AmericanJournalofEngineeringandAppliedSciences — nyoauxyem
pe3yibmamsl UCCAe008AHUL 8 0OIACIU UHNCECHEPHBIX HAYK (NPUKIAOHAA
Puzuka u NPUKIAOHAS MAMEMAMUKd, A8MOMAMU3AYUL U YIPAGIeHuUe,
XUMUYECKAS MEXHOLO2US, KOMNbIOMEPHAs MEXHUKd, UHDOPMAMUKY,
UHDICEHepHble OaHHble U paspabomra NpoSPpaAMMHO20 o0becneyuerus,
OKONIO2UYECKAS  UHMCEHEPUsl,  DJIeKMPOMEXHUKA, — NPOMbIULICHHAS
UHDICEHepUsl,  UHMOPMAYUOHHbIE — MEXHON02UU U UHpOpMaAmuKa,
Mamepuanogeoenue, uMepeHue U Mempoiocus, MAUUHOCMpPOeHuUe,
MEOUYUHCKAsL  (pu3uKa,  SHepeemuxd,  0Opabomka  CUSHANO8 U
MELEKOMMYHUKAYULU.

http://rsta.royalsocietypublishing.org/ — JHCYPHAT
PhilosophicalTransactions A npedocmasnsem c80000HBIL O0OCMYN K
HAYUHbIM — NYOIUKAYUAM —NO  CIe0YIOWUM — MeMam. UHICeHepHble,
Pusuneckue, mamemamuyecKue HaAyKu.
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TheEstonianJournalofEngineering,

yOJIMKOBABIITNI

HAy4HO-

uccienoBarenbckue cratb ¢ 1995 mo 2014 rr., mpeacTaBisiomne

HHTCPECC JIA IIHUPOKOIO

CIICKTPpa HHXCHCPHBIX

CHCHH&HLHOCTGﬁ;

BBIITYCKAJICA IIPH ITOAACPIKKE DCTOHCKOMU AKaJICMHUHU HAYK.

11.4. IlepeyeHb NPOrpaMMHOI0 o0ecnevYeHusl

Ne
n/n

Haumenosanue I1O

KoanuyectBO
JUALEH3UH

PexBu3uTHI 10r0BOpa (1aTA,
HOMep, CPOK J1eiiCTBHSA)

Windows

1398

- Windows (dorosop Ne 690
oT 19.05.2015r., CpOK
JEHCTBUS - OECCPOYHO).

Office Standart

1398

- Office Standart ([JJoroop Ne
690 or 19.05.2015r., cpok
JercTBUS - OeccpouHo;
Jlorosop No 727 oT
20.07.2016r., cpok aeucTBus —
0ECCPOYHO).

MATLAB &Simulink

Jloroop 652/2014 oT

07.07.2014 (Geccpounsblii)

MathCAD

15

Akt n/m or 21.07.09 (T'oc.
Kontpakr 487 ot 28.05.09)
(GeccpouHsblit)

11.5. Onucanue MaTepuaJbHO-TEXHHYECKOW 0a3bl, HEOOXOAUMON /I
OCyILIeCTBJIEHHSI 00Pa30BaTEILHOI0 MPoLecca Mo JUCHHUILINHE (MOYJII0)

HaumenoBanmue
000py10BAHHBIX Y4eOHBIX DakTHYeCKUI N% S E
Ne Ka0uHeToB, JabopaTopuii, Iepeuens ocHOBHOIo aJapec y4eOHbIX 2 5 = L
u/n MacTepcKHX U Ap. Y S Kaﬁl/IHeTOB,“ “E‘ z e §
00bEeKTOB 1151 IPOBeAeHUS Jaboparopwuii, S 5 §
NPAKTHYECKHUX U MAaCTEPCKHX H Ap. = 2 =

JIA00PATOPHBIX 3aHATHIA
JlaGopaTtopust CTOmNBI YYCHUYECKHE 445020 42,40 | 20
«[Ipomecco! u anmaparbl | MOHOOTOKH, CTOJBL, Camapckas

3alIUThl OKPYKarOIIEH CTYJIbsI, TOCKa ayJAUTOpHAasi | 00JIacTh, T.

Ccpenb». (MenoBas), MPOEKTOpP, TonbsATTH,
VYueOHast ayTuTOpHs HOYTOYK, 9KpaH [enTpanbHbIii
JUTSA TPOBEJICHUSA MEPEHOCHOW, YCTaHOBKA p-H yII.
3aHATUI CEMUHAPCKOIO | TEXHOJOTMYECKOTO benopycckas,

1 THIIA. KOMIIIEKca, TTo3BoJIsfomas | 1. 16b.
' VYyeOHast aymuTopus CHM3UTH pacnpoctpaneHue | [lozunms no

JUJIs1 KypCOBOTO aspoaucnepcHor cucrembl | TIT Ne 24

NPOEKTUPOBAHUS B IIPOCTPAHCTBE.,

(BBITTIOJTHEHUS KYPCOBBIX | YCTAHOBKA, MIO3BOJISIOIIAS

pabor). co3/1aTh

YueOHas ayuTopus a3POJIMHAMHUYECKYIO TATY

JJT IPOBEICHUS

TPYIITIOBBIX U
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Ne
n/n

HaumeHnoBanue
000py10BaHHBIX Y4eOHBIX
Ka0UHETOB, 1a00paTopHii,

MAacTepCKHUX H Ap.
00BbEeKTOB [JIs1 IPOBEAeHMSA
NPAKTHYECKUX H
J1a00paATOPHBIX 3aHATHI

Ilepeyenb 0CHOBHOTO
00opynoBaHust

DakTHYeCKUI
aapec y4eOHbIX
Ka0MHEeTOoB,
Jaboparopuii,
MacTepcKux u Jp.

Ilnomanm, m?

KoanuecTBo

MMoCa0YHbIX
MeCcT

WHIUBUTYAJIbHBIX
KOHCYJIbTAIUi
YueOHast ayTuTOpHs
JUISI IPOBEICHUS
3aHATUN TEKYLIErO
KOHTPOJIS U
IIPOMEKYTOUHON
arrecranuu. (A-409)

KoMmnbrorepHslii  Kiacc.
ITomemienue s
CaMOCTOSTEIIBHON
paboThL. YyeOHnas
ayIUTOpUS JUIS
MPOBEACHUS  3aHATHI
CEMUHAPCKOI0 THIIA.
VYyeOnas ayIUTOpUs
JUTS KYpPCOBOTO
IIPOEKTUPOBAHHUS
(BBITIOJIHEHUST KYPCOBBIX
pabor). YyeOHas
ayIUTOpUs JUTS
IIPOBEJEHUS I'PYNIIOBBIX
u WHIUBUTYTbHBIX
KOHCYJIbTALIUH.
VYyeOHnas ayuTopus
JUTSt [IPOBEACHUSA
3aHATHI TEKYILETO
KOHTPOJIS u
IIPOMEKYTOUHON
aTTeCTalUH.

(I'-401)

CroJel
CTynbs yueHuueckue, [1K c
BBIXOJIOM B CeTh VIHTEpHET.

Y4YEHHUYECKHE,

445020
Camapckas 0071.
r. o. TonpsarTu,
yiI.
benopycckas,

14, mo3unms 10
TII Ne 48

84,8

16

JlaGopaTopus
"BricOkOMONEKYIApHbBIE
coeuHeHus".

VYyeOHas aynutopus
JUIS IPOBEICHUS
3aHSATHN CEMUHAPCKOTO
TUIA.

VYyeOHas aynutopus
JUIs KYpCOBOTO
MPOEKTUPOBAHUS
(BBITIOJTHEHUST KYPCOBBIX
pabor).

VYyeOHast ayTUuTOpHS
JUTSI IPOBEICHUS
IPYNIIOBBIX U

Cronsl 1abopaTopHbIe
ocTpoBHbIE; CTOBI
nabopaTopHbIe
MIPUCTEHHBIE; CTOJIBI
nabopaTopHsble; nKad
BBITSDKHOM; TIKad
BeITsKHOM 150011IB ; Bechr
agaimmtudeckne BJIP200 ;
cymmiabHbIN mKad Snol
58/350; cTon
BUOPOYCTONYMBBIH ; CTOI
HNUCbMEHHBIN; MKa(bI 115
XHMM. PEaKTHBOB ; TyMOa
JUI IOCY bl U XUM.
PEAKTHUBOB ; XOJOIMIBHUK

445020
Camapckas
00J1aCTh, T.
TonpsTTH,
[enTpanbHbIii
p-H yIL.
benopycckas,
a. 16b.
no3unus o TII
Ne 12

64,5

16
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HanmenoBaHnue

000py10BaHHBIX yqeﬁmﬂvx DakTHYeCKUI NE“ S E
e Ka0UHETOB, 1a00paTopHii, Iepetienb 0CHOBHOTO aapec y4eOHbIX 2 5 =
w/n MacTepcKuX U Ap. oGopyaoBanus Kaﬁl/lHeTOB,v ‘% T e §

00BbEeKTOB [JIs1 IPOBEAeHMSA Jaboparopuii, S = §

NPAKTHYECKUX H MAaCTepPCKUX U JAp. = Z =

J1a00paATOPHBIX 3aHATHI

WHIUBUTYAJIbHBIX «OpcK»; peryasarop

KOHCYJIbTAIUi HanpspkeHus bI12100;

Y4eOHast aymuTopus MarHuTHas MelIaiKa

JUTSL TIPOBEICHUS MMO2 ; repmoctatr UTU4 ;

3aHSATUN TEKYIIETO ABTOKJIAB; MOJIUMEPU3ATOD ;

KOHTpOJIA U IITaTUB Ja0OPATOPHBIII ;

MIPOMEKYTOUHOM JIOCKa ayAUTOpHAs

aTTeCTaluu. TpEeXCeKIMOHHas; TA0ypeThl

(A-220) nabopaToOpHEIE ;

XUMUYECKas MoCcya.

JlabGopatopust "Teopust | CTOIBI yYCHHUECKHE, 445020, 41,90 | 22

MEXaHU3MOB M MAIIUH". | CTYJIbs YYCHHUUECKHE , Camapckas

YyeOHast aytuTopus mkad s yaeOHbBIX 001, T.

JUTS1 IPOBEJICHUS nocoowuii, 1ocka TonpstTH, yi.

3aHSATUN CEMUHAPCKOTO | ayAUTOpHAas (MeoBasi), benopycckas

THUIIA. CTOJI NIPENOIABATEIbCKUM, 16 b. no3unus

Y4eOHast aymuTopus CTyJ mpenoaaBarenbckuii, | mo TIT Ne 9

JUIs1 KypCOBOTO Crounbl nabopaTopHbIe ,

MIPOCKTUPOBAHUS YCTaHOBKH JIJIS

(BBITIOJIHEHUSI KYPCOBBIX | TUHAMHYECKON

pabor). OalaHCUPOBKH poOTOpa ,

4. VYyeOHast aynuTopus YCTaHOBKa ISt

JUTSL TIPOBEICHUS OTpeIeTICHUsI MOMEHTA

TPYIIOBBIX U MHEPLUU 3BEHa

WHIUBUTYTbHBIX PE30HAHCHBIM METOJIOM ,

KOHCYJIbTaINi YCTaHOBKa It

VYuebHas ayuTopust OalaHCUPOBKH

JUTSl IPOBEJIEHUS

3aHATHA TEKYIIETO

KOHTPOJIS U

IIPOMEKYTOUHON

aTTECTaIUH.

(A-414)

Komnbrorepnsiit  kiacc. | Ctomnsl yuenuueckue, | 445020, 434 |10

VYuebnas ayAUTOPHS | CTYJIbsl yUeHHYeCcKHe, nocka | Camapckast

JUTSt MPOBEACHUS | ayAUTOPHAs (memoBas), | o0, T.

3aHATHA  JIeKuuoHHOTO | [TK, MPOEKTOp, JKpaH | TonwATTH, YII.

THIIA. VYuyeOHas | MepeHOCHOIH, pabounii | benopycckas

ayJIATOPHUS JUTA | CTOJL. NUCbMEHHBIN | 16 b. mo3umus
S. NPOBEICHUS  3aHATHH | yriioBoi croi, npernoaasar. | mo TII Ne 20

CEMUHApPCKOI0 THIA. | CTOJ.

YyueOHast ayIuTopus

JUTS MIPOBEACHUS

7a0opaTOpHBIX  PadoT.

VYuebHas ayIUTOPUS

JUTSI KypCOBOTO
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Ne
n/n

HaumeHnoBanue
000py10BaHHBIX Y4eOHBIX
Ka0nHeToB, 1adopaTopuii,

MAacTepCKHUX H Ap.
00BbEeKTOB [JIs1 IPOBEAeHMSA

NPAKTHYECKUX H

J1a00paATOPHBIX 3aHATHI

Ilepeyenb 0CHOBHOTO
00opynoBaHust

DakTHYeCKUI
aapec y4eOHbIX
Ka0MHEeTOoB,
Jaboparopuii,
MacTepcKux u Jp.

Ilnomanm, m?

KoanuecTBo

MMoCa0YHbIX

MeCcT

MIPOCKTUPOBAHUS
(BBITIOJIHEHUST KYPCOBBIX
pabor). VYyebnas
ayIUTOpUs JUIS
MIPOBEICHUS TPYIIOBBIX
u WHJUBUTyJIbHBIX
KOHCYJIbTallMi YueOHas
ayIUTOpUs JUISL
MPOBEIICHUSI  3aHATHI
TEKYILIEro KOHTPOJsA U
IIPOMEKYTOUHON

aTTecTauu.
(A-415)
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