MUHMCTEPCTBO HAYKH 1 BBICILIEI'O OFPA3OBAHMS POCCUMCKOM ®EJIEPALIUNA
benepanbHOE TOCYIaPCTBEHHOE OIOKETHOE 00pa30BaTeIbHOE YUPEKICHUE
BbICLIEr0 00pa30BaHuUs
«TOonpATTUHCKUN TOCYIAPCTBEHHBIA YHUBEPCUTET

51.B.J1IB.02.01 AOKYMEHT MOAMMUCAH

(undexc Oucyuniumvl) QJIEKTPOHHOW NOANNCBIO

Ceptucbukat: 70C1C100A7B13B974D5894495CA21A0C
Bnapeneu: CokoB Cepreit AnekcaHaposuy
[HeiictButenex: ¢ 08.07.2024 no 19.06.2039

PABOYAA ITIPOI'PAMMA JUCHUIIVINHBI

Pacuer peakToposn

(Haumenosanue OUCYUNIUHbL)

10 HAIPaBJICHUIO IMOATOTOBKH
18.03.01 XuMuueckas TEXHOJIOTHSA

HaIpaBJICHHOCTH (POdHIIb)
MaliuHbl ¥ anmapaThl XUMHYECKUX TIPOU3BOICTB

dopma 00ydeHHUS: OYHO-3a09HAS
I'ox nabopa: 2025
O6mas Tpynoemkocts: 1 3E

Pacnpe)leﬂeﬂue YaCo0B JUCHHUIIMHBI IO CEMECTPpaM

Cemectp 8

Popma KOHTPOJISA 3auer Hroro
Bun 3ansaTuit
Jlexun 16 16
JlaGopaTopHbie 16 16
IIpakTHueckue - -
PykoBOJICTBO: KypcoBble padoThI (mpoektsi) / PI'P - -
[TpoMexxyToUHas aTTeCTAIUS 0,25 0,25
KonraktHas paboTa 32,25 32,25
CamocTosTenpHas padora 3,75 3,75
KoHTpoas = =
Hroro 36 36




Pabouyro mporpamMmy cocTaBuiI(H):
cT. npenogasarens ['oHuapos M.B.

(OoadicHOCmb, yueHoe 36anue, cmenensb, Pamunus 1.0.)

(OondxcHocmy, yuernoe 3eanue, cmenensb, Pamunus 1.0.)

PenensupoBanue pabodeid mporpaMMbl JUCIUIUTHHBL:

X OtcyTcTBYyeT

Penensent

(OondxcHocmy, yuernoe 3eanue, cmenensb, Pamunus 1.0.)

PaGouas mporpamMmma AuCHMILTUHBL cocTaBiieHa Ha ocHoBaHUU @I'OC BO u yuebHoro rana
HarpaBjeHust noaArotToBku 18.03.01 Xumuyeckas TeXHOJIOTHS

Cpok neiicTBusi padoueii mporpaMMsbl AMcUMILIMHBI 10 «31» aBryera 2030 r.

YTBEPXIEHO
Ha 3acenpanuu kadenpel « XumMuueckasi TEXHOJIOTHS U pecypcocOepeKeHue)

(mpotoko:n 3acenanus Ne 2 ot «23» centsOps 2024 r.)



1. Ileaib 0cBOEHUA TUCHUILIHHBI

Llens ocBOEHHSI TUCIUILTMHBI — (POPMHUPOBAHKUE 3HAHWH, YMEHUI M HAaBBIKOB, HEOOXOJMMBIX
AJId BBIITOJIHCHUA PACUCTOB MAPaMCTPOB PCAKTOPOB, aHaJIn3a UX KOHCTPYKTHBHBIX OCO6CHHOCT€I>'I,
obecrieueHns 3()(HEKTUBHOCTH XMMHUKO-TEXHOJIOTHYECKUX IPOIECCOB, a TaKXke COOII0IeHUS
TpeOOBaHMI IKOJIOTUUECKOM 0€30MacHOCTH U SKOHOMHYECKOU 1eJIeCO00Pa3HOCTH NPH pa3paboTKe
Y 9KCIUTyaTaluu 000py10BaHHUS XMMUYECKON IPOMBIIITIEHHOCTH.

2. Mecto mucuuimuiaibl B ctpykrype OIIOITI BO

Jannas aucruiuinHa (y4eOHbINH Kypc) oTHocuTes K bioky 1 «Jlucuurumabl (MOITyIIH)»
(BapuaTUBHAs 4aCTh, JUCIUILINHBI IO BEIOODY).

I[I/ICLII/IHJII/IHBI H IPAaKTUKH, HA OCBOCHUHU KOTOPBIX 6a31/1pyeTcsI JaHHas JUCHUIIIINHA:

«CDI/ISI/IKa», «BrIcias MaT€MaTUuKa», ((0611_[8.5{ W HCOPraHHUYCCKas XHUMMHA», ((I/IH)KeHepHaH
rpa(bmca», <<O6IIIa$I XUMHUYCCKasd TCEXHOJOTUA», «XuUMHSI W TEXHOJOTHSA OpraHu4€CKux H
HCOPTaHU4YCCKUX BCHICCTB 1)), ((HpOI_IGCCI)I U anmnaparbl B XAMHYECKOM TEXHOJIOTHH U
OHMOTEXHOJIOTHIY.

JIMCUMIUTUHBL U TPAKTUKH, JUISI KOTOPBIX OCBOEGHUE JaHHOM IUCHUIUIMHBI HEOOXOIMMO KaK
npeamectryroniee: «I[loaroroBka K npoueaype 3auuThl U npoieaypa 3amutel BKP.

3. Iliianupyemblie pe3yJbTaThl 00yUeHUs!

dopmMupyemsbie U NuagukaTopbl
KOHTPOJINpYyeMble AOCTHKEHUSI
N IInanupyemble pe3yJbTaThl 00yUeHHs
KOMIIeTeHI[UH KOMIIeTeHIIUI
(kK021 ¥ HAMEHOBaHUE) (kK021 ¥ HAMEHOBaHUE)
[1K-2 Cnocoben 3HaTh:
pa3pabarbiBaTh, — TIPUHITUIIBI MaTeMaTH4eCKOTro
peann30BbIBAThH u MOJICTTUPOBAHUS XUMHKO-
YIPaBJIsATh MPOIECCAMU B TEXHOJOTHYECKHUX IIPOLIECCOB B
o0mnactu TEXHOJIOTUH peaxkTopax;
HEOpraHN4YeCKUX Hu — OCHOBBEI uudposoit 00paboTKu
OpPraHn4eCKuXx BELIECTB C 9KCIIEPUMEHTAJIbHBIX JaHHBIX,
IIPUMEHEHUEM MOJTYYEHHBIX TIPH pacueTax peakTOpOB;
COOTBETCTBYIOIICTO — BO3MOXHOCTU M (YHKIIMM NPUKIIAJTHBIX
HHCTpyMEHTapuUs, IporpaMm Uil  MOJEIHUPOBaHUSA U
IH(QPOBBIX TEXHONOTHIA, a ONTHMU3ALMHU NTAPAMETPOB PEAKTOPOB.
TaKxKe METOJI0B VMeTh:
MOACINPOBAHUA — WCIIOJB30BaTh NPUKJIaTHOE

nporpamMmmHoe obecrnieuenne (Mathcad,
Aspen Plus, COMSOL Multiphysics u
JIp.) AJIA pacuera mapameTpoB PabOTHI
PEaKTOpOB,;

— OpoBOAUTH 00pabOTKYy M aHaIu3
JTAaHHBIX, TIOJTYYEHHBIX B XOJI€ pacyera u
MO/JICITMPOBAHMUS,;

— TPENCTaBIATh PACUETHBIC PE3YIbTATHI B
Bujie TabmuI, rpadMKOB M OTYETHBIX
MaTepHaoB.




dopmupyemMbie U
KOHTPOJHpYyeMble
KOMIIeTeHI[UH
(Ko ¥ HAMMEHOBAHUE)

Nuauxkaropsl
JOCTHKEHUS
KOMIIeTeHII M it
(Ko ¥ HAMMEHOBAHUE)

IInanupyemMsble pe3yJbTaThl 00yUeHHUs

Biagers:

— MeTrogaMu LU(POBOTO  aHamM3a U
BU3yallM3alu  UHGOpMAaLMU  NpHU
pacucTe XUMHUKO-TCXHOJIOTHYCCKHUX
IIPOLIECCOB,;

— HaBbIKAMU  IIOCTPOEHUSI  PACYETHBIX

MOJIEJIEH PEAKTOPOB € MNPUMEHEHHEM
CHEIHAIM3UPOBAHHBIX MPOTPAMM;

— MpUeMaMu TEXHUYECKOH
JOKYMEHTAlUU U OQPOPMIICHHUS OTYETOB
Ha OCHOBE IIHU(PPOBBIX PACUETOB.

[TK-5 Criocoben
aHAJTM3UPOBATh u
pacCUUuTbIBAaTL OCHOBHBLIC
OpoIecChl  XUMHYECKOU
TEXHOJIOTHU U BI)I6I/IpaTI)
ux anrmaparypHoe
odopmiieHre c
PUMEHCHUEM

COBPEMEHHOTO

MaTeMaTHYECKOTO
anmapara "

MO/JICIIMPOBAHUS

MCTOI0B

3HaTh:

— KJIacCH(HKAIIHIO PEaKTOpOB, ux
KOHCTPYKTUBHBIE ~ OCOOCHHOCTH U
0o0nacTu MPUMEHEHHUS;

— OCHOBBI XUMUYECKON KHUHETHUKH,

TEIIOMAaccoOOMeHa M WX BIHUSIHHUE Ha
BBIOOD THIIA PEaKTOPA;

— MCTOIMKH pacyera TEeXHOJOTHYCCKUX
nmapaMeTpoB W TrabapuTOB PEAKTOPOB
IIPH Pa3IMYHbIX PEKUMaX PabOThI.

VYMmers:

— BBINOJHATH pacuer pEaKkTopoB
WJICAJIbHOTO BBITECHEHUS, HJCaJIBbHOIO
CMEIICHUS u pEaKToOpoOB

MEePUOIUYECKOTO IEUCTBHUS,

— oueHuBath YQ(HEKTUBHOCTH MPOTEKAHUS
XUMUYECKUX PEaKlUuid B 3aBUCUMOCTHU
OT KOHCTPYKIIMH PEaKTOpa,;

— COMOCTaBIIATh pA3JIMYHBIE BapUAHTHI
anmapaTrypHOTro Oo(QOpMIIEHHUS C Yy4E€TOM
DHEPreTUYECKOU, MPOU3BOIACTBEHHON U
SKOHOMHUYECKOH 11€1€CO00Pa3HOCTH.

Bnaners:

— HaBbIKaMHU HWHXCHCPHOI'O aHalin3a IIpU
BHIOOpE UM pacueTe  PEeaKTOPHOTrO
00opynoBaHus;

— METOJaMH TIOCTPOCHHA MATCPUAIBHOTO
U TEIJIOBOro OamaHca A Pa3IMYHBIX
THTIOB PEaKTOPOB,;

— HWHCTPYMCHTaMHU IPHUHATHA TCXHHUYCCKHU
000CHOBaHHBIX pelnieHui o
anmapaTypHOMY 0(OpMIICHUIO
TEXHOJOTHYECKHUX MPOIECCOB.




4. CTpyKTYypa ¥ coJep:KaHue TUCHUILIMHBI

@®opMbI TEKYLIETO

B . HaumeHoBaHue TeM 3aHATHI Oo0nbem, KOHTPOJIA
Monayasb (pa3aed) | yueOHoi . Cemectp banasbl | UHTEepakTHB, 4.
paGoTbHI (yueoHOii padoThI) q, (HauMeHOBaHHe
OLICHOYHOI0 CPeJCTBA)
Mopnyas 1. Jlex] |Ponb peakTOpoOB B TEXHOJOTMYECKHUX CXEMax 8 2 — —
«Teopernyeckue XUMHUYECKHX MPOU3BO/ICTB.
OCHOBBI Knaccugukamuss peakropoB 1o cnocoOy
IIPOEKTUPOBAHUS BEJICHUS Tpoliecca, TUILy JBHXEHUS CpPebl,
u KOHCTPYKIIHH.
KJaccuukanuu [Tpuniunsl  BeIOOpa TUIA peakTopa B
PEaKTOpOB» 3aBHCUMOCTH OT XHMHKO-TEXHOJIOTHYECKHIX
ocoOeHHOCTeH mporecca.
['eomerpuueckue " KOHCTPYKTHUBHBIC
XapaKTePUCTUKHU TUIIOBBIX PEAKTOPOB.
Monayas 2. Jlek2 |KuHeTHueckue 3aKOHbBI, IPUMEHSIEMbIE MPHU 8 2 — —
«OCHOBBI pacuere peakTopoB. CTEXHOMETpPHUYECKHE
XMUMHUYECKOH COOTHOILEHUS U UX POJIb B MaTepHaIbHOM
KAHETHKH U Oanance. neann3npoBaHHBIE MOJICIIH:
pacyeToB — peaxTop uaeanbHoro BeiTecHeHus (PFR);
ANCATPHBIX — PCaKTOp MJACAIBHOIO IEpeMelIrBaHUs
peaKkTopoB» (CSTR);
— NEPUOINYECKUNA PEaKTop.
MarepuanpHbple W TEIUIOBBIE OajlaHCHl B
peakTopax. CpaBHUTENBHBIH aHau3
NPOM3BOJUTEIFHOCTH ¥ CEJCKTHBHOCTH
Pa3IMYHBIX MOJIENIEH peaKTOPOB.
Jla61 |CpaBHEHHE MPOU3BOIUTEIHFHOCTH PEAKTOPOB 8 4 — — Otyet mo
HEePUOIUTIECKOTO u HENpPepbIBHOTO nabopatopHoii pabote
JIEUCTBHS. Nol




@®opMbI TEKYLIIETO

B . HanmeHoBaHMe TeM 3aHATHIA Obbem, KOHTPOJIsI
Monayasb (pa3ae) | yueOHoi . Cemectp banasbl | UHTEepaKkTHB, 4.
paGoTbHI (yueOHOii padoThI) q, (HaMMeHOBaHHe
OLICHOYHOI0 CPeJCTBA)
JIa62 |CpaBHeHue dPGEKTHUBHOCTH  Pa3IUIHBIX 8 6 — — Otuer o
KOH(pUTyparuii peakTopos. nabopaTopHoi pabote
Ne2
Monayas 3. Jlex3 |Ilonsarue HEU/1€aJIbHOTO MIOTOKA: 8 4 — —
«PeanbHbIe OTKJIOHEHUS OT HJICANTbHBIX PEKUMOB
PEaKTOphI U y4eT Metonbt MCCIICIOBAaHHS PEKUMOB
OTKJIOHEHHUH OT newkenus: pyukuuu F(t), E(t), RTD-ananu3
U/ICTBHOCTI Mogenu HeueambHBIX PEaKTOPOB:
— MOJIENb U/ICATBHBIX SYEeK;
— MOJIEJIb aKCHAIILHOTO TIePEMEIINBAHMS;
— MOJIeJNb C  30HaMH  3acTosl W
KOPOTKO3aMKHYTBIMHU ITOTOKaMHU.
KoppektupoBka pacuera peakTopoB ¢
YUETOM PEaNbHOTO peXrMa TCUCHHS.
JIa63 |M3ydeHme HeHWIEaTbHOCTH B  PEaKTOpe: 8 6 - - Ortuer no
MOJIETIb UACATBHBIX STYCEK. nabopaTopHoii padote
Ne3
Monay.as 4. Jlek4 |TemnoBble  3(p(deKkTbl B XUMHYECKHX 8 4 — —
«Pacuer peaxIusix: 0cOOEHHOCTH pacyera.
TEIJI000MEHa 1 TemneparypHble  PEXHMBI  PEaKTOPOB:
CIIEUAITN3UPOBA M30TEPMUYECKHH, annadaTHIeCcKui,
HHBIX THUIIOB HOJUTEPMHYECKHH.
PEaKTOpOB» TermmooOMeH B peakTopax: THIIOBBIE CXEMBI

" pacyCT TCIUIONICPpCAAOUX HOBerHOCTeﬁ.




Buxa ] @®opMbI TEKYLIIETO
Mo (pa3zaen) | yueOHoii HanMeHOBaH{Ie TEM 3amsThH Cemect Obnem, Banapl | UuTepakTus, 4. KOHTpO
AyJb (pa3]a Yy P P )
paGoThi (yueOHOii padoThI) q. (HamMeHOoBaHHe
OLIEHOYHOI0 CPe/ICTBA)
Jlexk5 |Pacuer HHEPTEeTUYECKOTO Oananca 8 4 — -
PEaKTOpPOB.
Crieruann3upoBaHHbIC TUITBI PEAKTOPOB:
— KaTaJIUTUYECKUE PEAKTOPHI;
— PEaKTOPHI C TICEBI00KIIKEHHBIM CIIOEM;
— MHOTOCTYIIEHYAThIC u KaCKa/HbIC
PEaKTOPHI;
— OMOpPEaKTOPHI.
OCHOBBI ONTUMH3AIHH KOHCTPYKIIUU
pPEaKTOpoB u TIOBBIIICHUS
9HEPro’hHEKTUBHOCTH.
Cp W3ydeHne  TEOpPETHYECKOTO  MaTepuala. 8 3,75 — — Pedepar-nipesenrarus
[ToaroToBka OTYETOB MO MPAKTHUYECKUM
3aHATUAM. BBIMONHEHHE WHANBUAYATbHBIX
3aganuii. [lonroroBka k 3avery.
ITA 3auer 8 0,25 — — 3auer
Hroro:; 36




5. O0pa3oBaTebHbIE TEXHOJIOTHHU

[Ipu peanuzanuu yueOGHOro Kypca JUCHHUILUIMHBI UCIIONb3YEeTCS TEXHOJIOTUS TPAAULIMOHHOTO
o0y4YeHHsI, BKJIIOYAIONIAsl JICKIUH, MPAKTUYECKUE 3aHATUS U J1AaOOpaTOpHBIE PabOTHI, KOTOpHIE
MIPEANOJaratoT NOCIeI0BaTEIbHOE U3JI0KEHNE MaTepuaa IpernogaBaTesieM.

Jlexuus ¢ aneMeHTaMu JUcKyccuu. Jlekuusa-npe3eHranus.

[IpakTueckue 3aHATUS M JlabopaTOpHble pabOThl C pELIEHUEM 3ajad, OO0CyXIAeHUe
IrOpUTMa pELIeHMs 3a/1a4 U MOIYYEHHbBIX PE3YJIbTaTOB. BhINoNHEHNE MHANBU Ty aJIbHBIX 3aJaHUM.

6. MeToauueckue YKa3aHUusA 110 0OCBOCHHUIO JUCHHUTIIIMHBI

IIpu ocBOeHUM TEMBI HEOOXOAUMO:

— U3y4dTh Yy4yeOHBIH Marepuan 1o aucuuiuinHe «Pacder peakTopoB», HCIONB3YS
JEKIIMOHHBIN MaTeprait u Marepuan OudarnoTedHoro (oH/A 10 TaHHON TEeMaTHKE;

— AKUEHTHPOBATh BHUMAaHHWE HAa OCHOBAaX KHHETHUKM XWMHUYECKUX PEaKIHid, pacdyerax
00BEMOB M T€OMETPUUYECKUX MapaMEeTPOB PEaKTOPOB PA3JIMYHBIX TUIIOB, BBIOOpE ONTHUMAIbHBIX
PEXKHUMOB pabOTHI, a TAK)KE METO/IaX TEIIOBOTO M MAaCCOOOMEHHOTO aHaJIN3a IPOLIECCOB.

Metoanyeckre peKOMEHJallMK K BHIIIOJTHEHUIO CAMOCTOSITEIbHON pabOThI:

1. H3yueHuwe TEOPETHYECKOT0 Marepuaja IO H3y4aeMOl TeMe, H3JI0KEHHOTO B
y4e0HO-METOINYECKOM MTOCOOHH.

2. Bompocs! 1y1st caMOCTOSTEIBHON pabOTHI CTY/ICHTOB:

2.1. Knaccudukanus XuMHUUECKUX PEaKTOPOB U MPUHLUIBI UX PAOOTHI.

2.2. Mojenu uieabHOTO BEITECHEHHSI, HICATBHOTO CMEIICHUS M TOPIIHEBOTO PEKUMA.

2.3. Metoab! pacueta 00b€MOB PEaKTOPOB Ha OCHOBE 33JaHHON KMHETUKU peaKIUH.

2.4. BnusiHEE TeMIIEpaTypHOTO pexuMa i TerioddHeKToB Ha paboTy peakTopa.

2.5. OnpeneneHrie BpeMEHU NpeObIBaHUS U CTENICHH [TPEBpAILEHHs] BELIECTBA.

2.6. OCOOEHHOCTH pacyeTa peakTOPOB HEMPEPHIBHOTO U MEPUOANUECKOTO AEHCTBHUS.

2.7. IlpuMeHeHre TpOrpaMMHBIX CPEICTB MOJIETUPOBAHMSI IIPU pacyeTe peakTOpPOB.

3. TloaroroBka K ayAMTOPHBIM 3aHATHAM (Ja0OpPaTOPHBIM paboTaM M MPOMEKYTOYHOM
aTTecTalun).

4. CamocToATeNbHOE TMPOYTEHHE, MPOCMOTp, MHTEepHET-pecypchl, MOBTOPEHUE
yueOHOro MaTepHaia.

5.  JlaGoparopHble pabOThl BKJIIOYAIOT B C€€0Sl pelIeHHE NPUKIATHBIX, PacUETHBIX
U CHUTYallMOHHBIX 3a/1a4, 00CYX/I€HUE PE3yIbTaTOB JIeATEIbHOCTH.

6. [TonroToBKa OTYETOB IO MPAKTUIECKAM 3aHATHIM U JJAOOPAaTOPHBIM paboTaMm:

6.1. BolnonHeHHOe mpakTHYeckoe 3aHsATHEe / JaboparopHas paboTa JOKHBI OBITh
ohopMIIeHBI B TEKCTOBOM penakrope coBmectumoMm ¢ Microsoft Word (¢ paciumpenuem daiina —
doc/docx) ¢ nasBanuem ¢aitna, @.M.0. Ne I'pynmer . PP__Ne3amanust u BKItOYaTh B ceOs:

— HAMMEHOBAHHE W BApUAHT PaOOTHI;

— HCXOJIHBIE JIaHHBIE;

— OINHCaHHE MPEIaraeéMoro peleHus;

— oOriee 3aKII0YEHUE 110 pe3yIbTaTaM padOTHI.

6.2. IIpu cgade oTdera CTYASHT JOJDKEH OTBETHTH HAa BOIPOCHI MPETOAaBaTells M0 TeMe
NPaKTUYECKOro 3aHATHA / TabopaTopHOU paboTe B yCTHOM hopMme, HCIIOIIB3Ysl OTUET 1o padoTe.



7. OneHOYHbBIE CPeACTBA

7.1. I1aciopT OLEHOYHBIX CPEICTB

Cemect Koa koHTpOIMpYyeMOi KOMIIETEHIHU HanmeHoBanue
P (UJ1M ee 4acCTH) OLIEHOYHOI0 CPeJACTBA
8 [1K-2, TTIK-5 Omuemvl no npaKmMuyeckum 3aHAMusaM

No [-4 & snekmponunom eude. Omuemsi no
nabopamopuvim pabomam Ne 1-3 6

91eKMPOHHOM 8ude. Bonpocwl k 3auemy
MNe 1-50.

7.2. TunoBbIe 3aJaHUS WU MHbIE MATEPHAJIbI, HEOOXOAUMBbIE JIJIfl TEKYIEero KOHTPOJIs

7.2.1. Oryer 110 1abopaTopHoi pabore

Tunosoi npuMep 3a1aHus:
JlaGopatopnas paGora Ne 3. H3ydeHnme HeHJeajJlbHOCTH B peaKTope: MoOJe/b
HICATBHBIX SYCCK.

Henb padoThI: U3yYUTH NOHATHE HEUJECAIBHOCTH B XUMUYECKUX PEAKTOPAX U UCCIIE0BATD,
Kak MOJeb HWJCATbHBIX s4YeeK (MOJENb IOCJENOBATENbHBIX pPE3EpPBYapOB) MOXKET OBITh
UCIIOJIB30BaHa Ul alllIPOKCUMALUU TIOBEJACHHS PEAIbHBIX PEaKTOPOB.

OobopynoBanue U MaTepuabl

1. IlporpammHoe obecnieuenue it pacuetoB (Hampumep, Excel, Python wm
CHeLHaTU3UPOBAHHBIE CUMYJISTOPHI).

2. TTapameTpbl peakiuu: KOHCTaHTa CKOpocTH K, Bpemsi mpeObiBaHus 7 (BBIOMPAIOTCS
corjiacHo BapuaHTa (Tabnwuma 1).

Tab6muna 1 — UcxoaHble JaHHBIE

Ne KoncranTa ckopoctr (K), mun ! Bpewms npeGbiBanus (7), MUH
Bapuanra
1 0.1 10
2 0.2 11
3 0.3 12
4 0.2 10
5 0.3 11
6 0.1 11
7 0.2 9
8 0.3 10
9 0.3 9
10 0.3 12

Teopernyeckue 0CHOBBI:

WneanbHble MOAETN PEaKTOPOB BKIIIOYAIOT peakTop HenpepslBHOro nepememnBanus (PHII,
CSTR) u peaxtop uaeanbHoro BbiTecHeHHs (PUB, PFR). Onnako peanbHble peakTOpbl 4acTo
JIEMOHCTPHUPYIOT HEHJIealIbHOE MOBEICHUE U3-3a TaKUX (DAaKTOPOB, KaK KaHAJMPOBAHUE, 3aCTOWHBIE
30HBI WJIM HECOBEpUICHHOE NepeMelnBanue. Mojenb uieanbHbIX sSUeeK MPECTaBIIeT peabHbII




peaktop kak mocienoBatenbHOCTh M3 N maeanpHbix PHII, rme N MoxxHO BapbupoBaTh ist
COOTBETCTBUSI ITIOBEJICHUIO PEAKTOPA.

Jlnst peaknwu TepBOro Topsjaka KoHBepcuss X B mocienoBareiabHocTd u3 N PHII
ONpeJIeNsAETCs ypaBHEHUEM:

N

X=1-| | . (1)
1+—
T

rae: K — KOHCTaHTa CKOPOCTH peakiuu (MUH );
7 — o011ee BpeMsl IpeObIBaHUS B peakTope (MUH);
N — gucyo siueek (pe3epByapoB) B MOJIEIH.

Jnst uneansroro PHIT (N = 1) kouBepcust X pacCUUTBHIBACTCS 110 YPABHEHHIO: :

kz
X = . 2
1+kz @)
st uneansuoro PYIB koHBepcus X pacCUMTHIBACTCS IO YPABHEHUIO:
X=1-¢", (3)

r7ie: € — OCHOBaHUE HaTypallbHbIX Jorapudmos, e =~ 2.718281828459045.

[Tpu yBennuenuu N noBeneHue peaktopa npubnmxaercs k PYB, a mpu N=1 cooTBeTcTBYeT
oauHoyHomy PHII.

HOpﬂIlOK BbIITOJTHCHU A

BrI0path peakiinio mepBoro mopsaKa ¢ U3BECTHBIMU 3HAUCHUSIMHE K U 7.

Paccunrats koHBepcuio X aist uaeansuoro PHIT (N = 1).

Paccuurarte X mist uneansuoro PUB.

PaccuntaTe X mst N =2, 5, 10, 20 ¢ ucnioip30BaHUEM MOJICIIN HJICATBHBIX SUCEK.
[Toctpouts rpaduk 3aBucumoctd X oT N U CpaBHUTH pe3ysIbTaThl C KOHBEPCUSIMH IS
PHIT u PUB.

[TpoBecTn aHaNM3 MOJYYEHHBIX PE3YJIBTATOB U CIENATh BHIBO/I.

CdopmupoBaTh U IPEAOCTABUTH OTYET M0 JIaOOpaTOPHO paboTe B SJEKTPOHHOM BH/IE.

8. OTBeTUTH Ha BOIIPOCHI.

ko

~No

IIpumep pemeHus

VYcnoBue

PaccmoTpum peakiuto nepBoro nopsiika A — B ¢ mapamerpamu (Bapuant Nel):

— Komncranra ckopoctu: K= 0.1 mun ';

— OGmee Bpems npedbiBanust: 7 = 10 MuH.
Pacuetst

1. Uneaneuwiii PHIT (N = 1):



kz 0.1-10 1

“1t+kr 140110 1+1

Konsepcus: 50%.
2. Uneansueiii PUB:

X=1-e* =1-e"" =1-¢"~0.6321
Kongepcust: 63.21%.

3.N=2
2
2 2
X=1- _ :1—(Lj :1—(ij =1-0.4445 =~ 0.5556
1+ 0.1-10 1+0.5 1.5
2
Kounsepcus: 55.56%.
4 N=5
5
5 5
X =1- ﬁ :1—( L ) :1—(§) =1-0.4019 ~ 0.5981
142 1+0.2 6
5
Kounsepcus: 59.81%.
5.N=10:
10
10 10
X=1- _ :1—(Lj :1—[Ej =1-0.3855~0.6145
1+ 0.1-10 1+0.1 11
10
Kongepcust: 61.45%.
6. N =20:
20
20 20
X=1- _t :1—(;j :1—(§j =1-0.3769 ~ 0.6231
L, 0110 1+0.05 21
20
Konsepcus: 62.31%.
Pe3ynbratel pacueToB cBeneM B TaOIHILy 2
Tabnuna 2 — Pe3ynpTaTsl pacyeToB
N 1 (PHII) 2 5 10 20 PUB
X (%) 50.00 55.56 59.81 61.45 62.31 63.21




[TocTpoum rpaduk 3aBucumoct X oT N U cpaBHUTH pe3ynbTaThl ¢ KOHBepcusimu 1yist PHIT
u PUB.

3aBUCMMOCTbL CTEeNneHn npeBpalleHnsa X ot yucna adeek N

62|

60

X (%)

541

52r

L I

1 (PHMN) 2 5 10 20 PVIB
N (4ucno siyeex)

I'padux 3aBucuMoOcTH cTemeHH mnpeBpamieHuss X or uuciaa sdeek N. Buano, uro ¢
YBEJIMYCHUEM YHCIIa SYEeK CTENeHb MPEBpAIleHHUs BO3PACTACT W MPHUOJIIKAETCS K ACHMIITOTE,
COOTBETCTBYIOILIEH pexxumy uaeanbHoro BbitecHeHus: (PUB). Takoit xapakrep KpuBOH OoTpaxaer
nepexoJl oT pexuma uneanbHoro cmemenus (PHII) x BeiTecHenuto. [l mporeccoB, TpeOyOIX
BBICOKOW KOHBEpPCHHM, MpennoyTuTenabHo Oombinee N, uro coorBerctByeT PMIB. Mozens moseszna
JUIsL  TIPOEKTUPOBAHMS  pPEAaKTOpOB, obOecreuuBas OajlaHc MEXIy MEpeMEUIMBaHUEM U
3¢ (HEeKTUBHOCTBIO.

BriBOa

Mopnens uaeanbHbIX siueek sBisieTcs I(PQGEKTUBHBIM HHCTPYMEHTOM JJIsi HU3Y4YEHHUS U
NPOEKTHPOBaHUsl peakTopoB. V3MeHeHue uucna sueek N MO3BOJSET MOJETUPOBATh Pa3IUYHbIE
CTEIIEHN HEUJICaTbHOCTH, YTO BaKHO JUISI ONTHUMM3ALMN XUMUYECKUX IIPOLIECCOB.

KonTpoJsbHbIe BONPOCHI

1. Uro Takoe Monenb HJCATbHBIX SUYEEK, M KaK OHa HCHOJb3YeTCsl ISl OINUCAHUS
HEUCaTbHOCTH B XMMUUYECKUX peaKkTopax?

2. Kaxk Biusier yBenuueHue uncia s;iueek N Ha cTeneHb KOHBEPCHU X B MOJIENH HMJIAIbHBIX
sayeek? OOBACHUTE C UCTIONIB30BAaHUEM JAHHBIX U3 TAOIHIIBI PE3YIIbTATOB.

3. Uem otnmuaercs noseaenue peaktopa npu N = 1 ot nmoBeaenus npu N — oo B Mmojenu
uaeanbHbIX ssueek? CpaBHUTE C peaJIbHBIMU TUIIAMH PEAKTOPOB.

4. Kak MOXHO OIpeNesIuTh ONTHUMajbHOE 4HCcIOo sueek N A 3ajaHHOrO mpoliecca Ha
OCHOBE IKCIEPUMEHTAIbHBIX TAHHBIX?

5. OOmwscHHTE, TOYEMY KOHBEPCHS B MOJIENIN UJCATBHBIX AYEEK HE JOCTUTAET 3HAUCHUS JUIs
PUB naxe npu N = 20. Kakue ¢pakTopbl MOT'YyT OrpaHUYUBATh POCT KOHBEPCUU?



Kpurepun oneHku:
OreHKa «3a4TeH0» CTaBUTCS CTYACHTY, €CIM OTYeT 1o JabopaTropHoil paboTe BKIHOYAET

6omnee 50% ot TpeOyemoro o6beMa U BHIIIOJHEH B COOTBETCTBUE C TPEOOBAaHUSIMU, YKa3aHHBIMU B
y4eOHO-METOJUUYECKOM ITOCOOUH;

OHGHKa «HE 3aYTEHO0» CTaBUTCA CTYACHTY, €CJIK OTYCT I10 na6opaTopH0171 pa60Te BKJIIO4YACT

meHee 50% ot TpedyeMoro oobema.

7.3. OIIeHO‘IHBIe cpeacrea aJisd HpOMe)l(yTOqHOﬁ aTrreCralum Mo uMToraMm OCBOCHHHA

JUCHHUILIHHBI

7.3.1. Bonnpochl K IPOMEKYTOYHOM aTTecTAluM

Cemectp 8

Ne

w/n Bonpocsl k 3a4ery

1. KakoBa 0CHOBHasl 11€JIb pacyeTa PeakKTOPOB B XUMUYECKOU TEXHOJIOTHU?

2. Uem oTinuaetcs peaktop uaeanbHoro BeitecHeHus (PYB) ot PHII o xapakTepy nmoroka u
nepeMelBaHus?

3. Yo Takoe MOZEIb KacKala UIeaIbHbIX PEAKTOPOB U KaK OHA IPUMEHSETCS ?

4. UeMm peaibHble pEaKTOPbl OTJIMYAIOTCS OT UACAIBbHBIX MOJenen?

S. Kakoe 3HaueHume wumeer pacnpenesnenue BpeMeHu npeObiBanus (PBII) B ananuze
pEaKkTopoB?

6. OOBsicCHUTE KOHLIEIIMIO PEAaKTOPa C IICEBJO00KHUKEHHBIM CI0EM U €ro MPeHMYIIecTBa.

7. Yro Takoe MUKPOPEAKTOPBI ¥ KaK OHU NOBBIIAIOT 3()()EKTUBHOCTh peaKLuii?

8. Kak reometpusi peakropa BAusieT Ha IPOU3BOAUTENIBHOCTh peaKuu?

9. KakoBbl IpenMyIecTBa TPyOUYaThIX PEaKTOPOB B XMMHUYECKHX Mpoleccax”?

10. | Kak y4ecTh HeHeaJIbHBIN MOTOK MTPH pacyeTax peakTopoB?

11. | Kakue maru BKJIIOYAIOTCS B pacyeT pa3MepoB peakTopa Ul peakliiu BTOPOTo nopsaka’?

12. | Kak Beramcasiercs ¢paktop 3heKTHBHOCTH /ISl KATATUTUIECKUX PEaKTOPOB?

13. | Kakoe 3nauenune umeet uncio Jlamkénepa B IPOSKTUPOBAHUN PEAKTOPOB?

14. | Kakue MeToJbpl UCHONB3YIOTCS A pelieHus nuddepeHuanbHbIX YpaBHEHUH KUHETHUKU
peakiuii?

15. | Kak cocTaBinsieTcs TemJI0BOH 6ajgaHc AJIsl 9K30TePMUYECKON peakIuu B peakrope?

16. | Onummre paboTy peakTopa ¢ HEMOBM)KHBIM CIIOEM M €r0 TUITHYHBIC TPUMEHEHHSI.

17. | Onpenenure MOHATHS HAEATHHOTO CMEIIEHUS M HAEATBHOTO BBITECHEHUS B MOJEIIX
pEaKTopoB.

18. | Kakyro posb UIpaloT peakTopbl B 00IIEM MPoLecce XMMUYECKOTr0 IPOU3BOJICTBA?

19. | Kak BBIBOAMTCS ypaBHEHHE MaTepuasibHoro Oanmanca aist PHIT?

20. | KakoBa opmyna mist pacueta KoHBepcuu B PUB s peakunu nepBoro nopsiaka?

21. | Kak paccuuTaTh KOHCTaHTY CKOPOCTH PEAKLIMU Ha OCHOBE HKCIIEPUMEHTAIbHbIX JAHHBIX?

22. | Kak paccuntath Bpemsi mpeObIBaHUS B peakTope?

23. | B ueM OCHOBHBIE pa3IMuUUsi MEXIYy PEaKTOpPaMH IEePHOAMYECKOTO0 M HEHpPEpHIBHOIO
NenucTBus?

24. | Kakue GaxkTopbl BIUSIOT HA CKOPOCTh XUMHYECKOM peakiiy B peakrope?

25. | KakoBBI XapaKTepUCTUKH PEeaKkTopa HeMpephIBHOTO nepeMermBanus (PHIT)?

26. | Yro Takoe MeTOM aHaIM3a «PINCh» 1 kak OH MPUMEHSETCS K peakTopam?

27. | Onummre CBsi3b MEXKIY IPOSKTHPOBAHUEM PEAKTOPOB M S3HEProdpPEeKTUBHOCTHIO.

28. | Kakue KiIrOueBbIC JONYIICHHUS UCTIONB3YIOTCSI B MOJIEISIX MICATBHBIX peaKTOPOB?

29. | Kak onpenenuth 00beM peakTopa, He0OXOAUMBIN JJIs 331aHHOW KOHBEpCHH?

30. | Kakne ocHOBHbBIE KOHCTPYKTHBHBIEC 2JIEMEHTHI BXOJAT B COCTaB XMMHYECKOTO peakTopa?




Ne
/i Bomnpocsl k 3auery
31. | Kak MOKHO ONITUMHU3UPOBATh PadOTy peakTopa IJisi MPOLECCOB MOJUMEPU3AIIH?
32. | OObsicHUTE 3HAUYCHUE KUHETUKU PEAKIMH JUIsl IPOSKTUPOBAHUS PEAKTOPOB.
33. | Kaky1o poJib HrparoT Temio- 1 MaccooOMeH B pabote peakropa?
34. | Kak BiausieT HaTM4Me KaTtajau3aTopa Ha pacueThl peakTOpOB?
35. | Kak ycrpoiicTBa nepeMennBanus BIUSIOT Ha paboTy peakTopa?
36. | Kakue maTepuansl 0OBIYHO MCIIONB3YIOTCS ISl H3TOTOBIICHUSI PEAKTOPOB U TIouemMy?
37. | Kak TermiooOMeHHOe 000pyJ0BaHHE HHTETPUPYETCs] B KOHCTPYKIMIO peakTopa?
38. | Kakue dakTopsl OmpeesisiioT BRIOOP THUIIA PEaKTOpa il KOHKPETHOro mpouecca?
39. | Kak quHaMuyeckne KOMIIOHEHTHI (HACOCHI, MEIIIAJIKH ) BIIUSIIOT Ha paboTy peakTopa?
40. | Kakue Mepbl 0€3011aCHOCTH YYUTHIBAIOTCS MPH MPOSKTUPOBAHUH PEAKTOPOB?
41. | Kak onieHuBaeTcs JOJATOBEYHOCTh PEAKTOPA B YCIOBUAX dKCILUTyaTaluu?
42. | Kakyo posib UrpaeT aBTOMATU3alMsl B YIPABJICHUU H ONTUMHU3ALUN PEAKTOPOB?
43. | Kak BbIOpaTh MOIXOSIIYIO TOJIIMHY CTEHOK KOpITyca peakropa?
44. | Kak OIIeHHTb SKOJIOTHUECKOE BO3/IeHiCcTBHE padOThI peakTopa?
45. | Kak paccuutaTh pa3Mep peakTopa Juisd CUHTe3a aMMuaKka’?
46. | Kakue KIIOYeBbIE ACHEKThl HYXXHO YUYUTBHIBATH MPH TMPOCKTHPOBAHUHU peakTopa MAJs
IIPOU3BOJICTBA CEPHOM KUCIOTHI?
47. | Kakue Mepbl MO3BOJISIIOT CHU3UTH DHEPTrONOTpedieHne B XUMUYECKOM peakTope?
48. | Kak ompenenuTh ONTUMAIBHBINA TeMIepaTypHbli npoduis B PUB?
49. | Kaky1o poJib UTpaeT YUCICHHOE MOJICIIMPOBAHIE B IPOCKTHPOBAHUU PEAKTOPOB?
50. | Kak paccuntarh najeHue JaBjeHus B TpyO4aToM peakrope?
7.3.2. Kputepuu 1 HOPMbI OLlEHKH
®opma
NpoBeIeHUsI
CemecTp | NpOMeXKYTOUYH Kpurtepuu u HoOpMbI OLleHKH
oit
aTTecTalnu
3auer (yCTHO) 3Haer:
— 3HaeT W TOHWMAeT CyTh JMCUUIUINHBL,
OCHOBHBIX MOJIOXKEHUH y4ebHOro
MarepHana,
YMeer:

— IloBepXHOCTHO aHAIM3UPOBATH COOBITHS,
CUTYyalllH, JeNaTh ONpEACTICHHBIE BBIBOJIBL,

«3aUTEHO» CaMOCTOSITENIbHO BOCIIPOU3BONTH
OOJBIITYIO YacTh MaTepUaa.

Bunaneer:

— VYMeHueM JaBaTh IpaBHJIbHBIE OTBETHI
(torycKaroTcsl HEKOTOpblE HETOYHOCTH U
HENPUHIIUINATIbHbIE OLTUOKN);

— VYMenuem paboTaTh TOJNBKO € Yy4ueOHOMU
JUTEPATypOi, yKa3aHHOM MpenogaBaTesieM.

He orBeuaer HH Ha OIWH U3 TCOPETHIYCCKUX
«HEC 3a4TCHO» BOIIPOCOB, HC MOKCT OTBCTUTb HHU HA OJUH
)IOHOJ'IHI/ITG.]'IBHI:Iﬁ BOIIpOC.




8. YueOHOo-MeToAMUYeCKOE M HH(POPMALMOHHOE O0ecieYeHHe TN CUMILTUHBI

8.1. Obs3aTesbHAs IMTEPATyPa

Tun (yueOHUK,

KoaunuecTBo B

Ne y4eOHoe nocoodue, Con HAY4YHOM
w/n ABTOpBI, COCTABUTEJIN 3ar;iiaBue (3aroJji0BoK) yueOHO-MeToAnYecKoe - oudamorexe /
nocodoue, NPaKTUKYM, HaumenoBanue
ap.) IBC
1 | [Homos IO.B., JlateimoBa | OcHOBBI MIPOEKTUPOBAHUS u o0opynoBaHue Y4eOHoe nmocodue 2021 OBC «Jlanb»
C.E., MoxoB B.M. TEXHOJOTHYECKUX MPOLUECCOB OPraHUYECKOr0 CHUHTE3A
u He(TenepepabOTKH
2 | Pazunos A.U., Kiinaos [Iporieccsl u anmapaThl XUMAYECKONW TEXHOJIOTUH YuebHuk 2023 OBC «Jlanby
A.B., JIpsikonos I'.C.
3 | SAnuykosckas E.B. [Iporiecchl U anmapaThl XUMUYECKON TEXHOJIOTHH YuebHoe nocobue 2021 OBC «Jlanby
4 | Ilerpos U. B. Pacuer u mpoekTHpoBaHHME MAIIMH XHUMHYECKUX YuebHuk 2023 OBC «Jlanby
IIPOU3BOJICTB
5 | Mocksuues 10.A., Teoperndeckre OCHOBBI XUMHUECKOW TEXHOJIOTHH Y4ebGHOe mocobue 2024 3BC «Jlaub»
I'puropuues A K., ITaBnos
0.C.
8.2. JlonosinuTebHAS JIUTEPATYypPa
Tun (yueOHUK, KosmmuectBo B
e yueOHOe nmocooue, Con HAYYHOI
w/n ABTOpBI, COCTABUTEJIHN 3arsnaBue (3aro/10BOK) y4eOHO-MeToAu4ecKoe - oubdaunorexe /
nocodue, NPaKTUKYM, HaumenoBaHue
ap.) IbC
1 | Jle6enes B. I1., Mopo3oB | OCHOBBI pacueTa W KOHCTPYHPOBAHHS allllapaToB VueOHHK 2022 IBC «Jlanb»
A. H. XUMHYECKOW TEXHOJOTHH
2 | bopucos A. B. MexaHuka ©  KOHCTPyHpOBaHHE  OOOpYyJAOBaHUs V4ebHoe TIocoome 2020 OBC «Jlaapy»
XUMHYECKHUX TIPOU3BOICTB
3 | llonuxapos U.1., PacueTsl MammH M anmaparoB  XMMHYECKHX IMpakTUKyM 2020 OBbC «Jlanp»
[Tonukapos C.H., MPOU3BOJCTB U HedTerasonepepadoTku (IpUMepsl U

Paukosckuii C.B.

3a/1a4n)




8.3. Ilepeyenb mnpogeccHOHANBHBIX 0a3 JAHHBIX U HMH(OPMAMUOHHBIX CIHPABOYHbBIX
cHUCTeM

— Xumuyeckas IPOMBIIUICHHOCTh cerofs. JKypHan «Xumudeckas IPOMBIIUIEHHOCTb
CeroJHs» MyOJIMKYeT OPUTMHAIBHBIE CTaThU XHMHUKO-TEXHOJIOTHYECKOTO MPOQHIIs, COoAepIKaIine
HOBBIE PpE3yJIbTaThl 3aBEPILIEHHBIX MCCICJOBAHUNH B O00JACTM XUMHUYECKOW TEXHOJIOTUH U
OMOTEXHOJOIMH, IPOMBIIUIEHHOTO BHEAPEHUS W OSKCIUIyaTallud XUMHYECKHX IPOU3BOJICTB.
XKypnan takxe myOauKyeT 0030pbl Har0oJIee HHTEPECHBIX U aKTYyaJIbHbIX HAyUHBIX JOCTHKEHUN U
NPaKTUYECKUX pa3pabOTOK MO MyOJMKamusM OTEYECTBEHHONH W HMHOCTPAHHOH IeYarw,
UHPOPMALIMIO O IPOBEAECHUM HAyYHBIX KOH(EpPEHIMH, CUMIIO3MYMOB M HAyYHO-IIPAKTHYECKUX
COBEIIAHUHN B 00JIACTH XMMUYECKOH TEXHOJIOTMU M XUMHUYECKOW POMBIIIIICHHOCTH.

— Teopernveckre OCHOBBI XMMUYECKOW TEXHOJOTHHU. JKypHanm myOJHMKyeT COOOIICHUS O
HOBBIX TEXHOJIOTMYECKHMX IIpoleccax B 0OpaOaThIBaroLIed MPOMBIIUIEHHOCTH C TOYKHM 3PEHUS
¢ynnamentanpHoi Haykd. CTaThl B KypHaJ€ IOCBALICHBI OCHOBaM TEIIOMAacCcOOOMEHa,
npoleccam paszieneHus, Mexx(a3HbIM SIBICHUSAM, TEUCHHUIO ChITYYMX MaTepualloB, ONOTEXHOJIOTUH,
ONTUMM3ALMM, aBTOMATU3ALMM U YNPABICHUIO, SKOHOMHM SHEPruU, METAUIOB U ChIPbs, 3allluTe
OKpy’Karomien cpenbl U cMexHbIM TeMaM. JKypHan BxomuT B Ilepeuenr BAK u cucremy PUHII.
Jnis  3aperucTpupOBaHHBIX —Mosib3oBaTeneil HayuHolt osnexTponHOM Oubmamorexu (eLibrary)
JOCTYTIeH MOTHOTeKCTOBBIN apxuB ¢ 2011 roxa: http://elibrary.ru/contents.asp?titleid=8244.

— Oriental Journal Of Chemistry. HayuHslii perieH3upyeMblii )KypHall OTKPBITOIO JIOCTYTIA.
Crpana: Unaus. S3pik: anramiickuid. [1yOnukyer pe3ynbTaThl HaydHBIX MCCIEIOBAaHUN B 00JacTH
oOmell XumMuM, OHMOXMMMH, CIEKTPOCKONMH, XHMMHUHU OKpyXkawomei cpeabl. JlocTyneH
NOJHOTEKCTOBBIN apxuB ¢ 2008 rona: http://www.orientjchem.org/Archive.php.

— Chemical and Process Engineering Research. JXypham Ha aHIJIMHACKOM SI3BIKE
Mex1yHapoIHOTO MHCTHTYTa IO HayKe, TeXHOJOTUusM U obpasosanuto (International Institute for
Science, Technology and Education) (CILIA, BemukoOputanusi, [onkonr). IlybGnukyer
OpPUTMHAJIbHBIE CTAThH, KAaCAIOIIHUECS PAa3JINYHBIX ACIIEKTOB XMMHUYECKOI0 MAIIMHOCTPOEHHUS, B TOM
yHuclie, YOpPaBJIE€HUE IMPOLIECCAaMU U  KOHTPOJbHOM3MEPUTEIbHBIMU MpUOOpaMH  JaHHOI'O
IIPOU3BOJCTBA. Hocrynen ITOJIHOTEKCTOBBIN apXuB c 2011
rona:http://www.iiste.org/Journals/index.php/CPER/issue/archive.

— Journal of Advanced Chemical Engineering. Hayunslii peneH3upyembii U
pedepupyemsblii xypHal oTKpbiToro aoctyna. Crpana: Erumer. S3wik: anrmuiickuit. [TyOGmmkyer
OpUTHHAJIbHBIE HCCIIE0BAaHUs, 0030pHBIE CTaThU, KOPOTKHE COOOLIEHHS B 00JACTH XMMHUYECKOTO
MAaIIMHOCTPOEHUS, COBPEMEHHBIX MaTepHasioB, OMOXUMHHU. JIOCTYNEH MOJHOTEKCTOBBIH apXUB C
2011 roxa: http://www.ashdin.com/journals/published.aspx?jid=jace.

8.4. [lepeueHb MPOrPaMMHOI0 o00ecieYeHH sl

Ne Hanmenosanue IO PexBHU3UTEI HOFOB?pa
n/n (naTa, HOMep, CPOK /el CTBHUSA)
1 | Windows: moroBop Ne 757 ot 04.07.2018, cpok

WinPro 10 RUS Upgrd OLP NL Acdmc JENCTBUS — OECCPOUHO;
koHTpakT Ne 1653 ot 14.12.2018, cpok

JiecTBUsL — OecCpOUHO

2 | Office Standard: noroBop Ne 690 ot 19.05.2015, cpok
Office Stdandard 2013 Russian OLP NL JeHCTBUS — OeCCPOUHO
AcademicEdition

3 | MathCAD Bepcusi14 wiu 15 Axt 1/m ot 21.07.09 (T'oc. Kontpakr

487 ot 28.05.09), 6eccpounbIii




8.5. Onucanue MaTepuaIbHO-TEXHUYECKON 0a3bl, HEOOXOAMMOM JJIA OCYHIeCTBJIECHUS
00pa30BaTeILHOIO NMPoIecca MO0 JUCHUILINHE

HaumeHoBaHue 000py10BAHHBIX YU4eOHBIX
Ka0UHEeTOB, JJA00paTOPHUil, MACTEPCKUX U

Ne JAPp. 00bEKTOB /1JIsl IPOBeeHUs
. IlepeyeHb 0CHOBHOTO 000pYy/A0BaAHMA
n/n | NPpaKTHYeCKUX U JJa0OpPaTOPHbIX 3aHATHIA,
IOMEIEeHUH JJISI CAMOCTOATEILHOM
padoThl o0yuawmmxcs (HoMep ayAUTOPUH)
1 Jlab6oparopusa «TexHonorus Crobl 1a00paTOpHbIE OCTPOBHBIE
OpPraHMYECKUX COCIMHEHHIT». ¢uznueckue; CTOIBI OCTPOBHBIE
VYueOHast  ayquTopust  JUId IPOBEICHUS XUMHUYECKHE; OJIKU JJIS1 TTOCYbI;
n1abopatopHbix pabdor. (A-311) Motiiku; CToIbI 7a00paTOPHEIE;
CroJbl NMCBMEHHBIE; HIKa( BBITSHKHOM
15001B; mxadsr cymmnbabiii WS31.;
0aHsl BOJITHasi MHOTOMECTHAsL; I1eYb
My (enabpHas; TUTMTKA dIIEKTpUYecKas;
MarHuTHas Melanka.; repmocrat VI8;
anmapar JJisi OnpeesICHHs
TEMIIepaTypbl BCIIBIIIKY; JJaOOpaTOpHas
peKTr(UKAIMOHHAS KOJIOHHA; BECHI
ananuTudeckue BJIP200; Becwl
anexktporasie HL100; mrraTuBbl
naboparopHble; TaOypeTsl
1ab0paTOpPHEIE; CTYJ; XUMHYECKast
10CYJ1a, TOCKa MEJIOBasl.

YyeOHast ay TUTOPHSI U IPOBEICHUS CToJbl yUSHHUYECKUE TBYXMECTHBIC

3aHATUH JEKIIMOHHOIO TUMA. Y4yeOHas (MOHOOJIOKH), CTOJI IIPETOIaBaTEeIbCKUA,

AyJIUTOPHS ISl TIPOBEICHUS 3aHATHI CTYJI TIPETIOIaBaTeIbCKUH, T0CKa

CEeMMHApPCKOTo TUMA. YueOHas ayAUTOpHUs ayJuTopHas (MenoBas), Tabauna

2 JUTSL KypCOBOTO TIPOCKTUPOBAHUS Meneneena.

(BBIMIOJIHEHUS KypPCOBBIX paboT). YuebHas

AyJUTOPHUS JJIsl TIPOBEJICHHSI TPYTIIIOBBIX U

WH/IUBUIYaJIbHBIX KOHCYJIbTALIUH.

VYuebHast ayautopus st

IPOBE/ICHUS 3aHATUI TEKYIIEro KOHTPOJIS U

POMEKYTOUHOH arTecrammu. (A-419)

JlaGopatopus "IIporieccs 1 anmapaTsl Cromnbl yueHMYECKHE MOHOOJIOKH,

3alllUThl OKpY Karoulei cpenpl”. YueOHas Croubl, cTyJbs, JOCKA ayAUTOPHAS

ayJUTOpHUS 11 IPOBEICHUS 3aHATUI (MenoBas), MPOEKTOp, HOYTOYK, 3KpaH

CEeMHHAPCKOTO TUTIA. YUueOHast ayIUTOPHS MEPEHOCHOM, YCTaHOBKA

3 JUIsL KypCOBOT'O MPOEKTUPOBAHUS TEXHOJIOTUYECKOT0 KOMILIEKCa,

(BBITIOJIHEHUSI KYPCOBBIX paldoT). YueOHas
ayJUTOpPHUS JJIsl IPOBEJICHHSI IPYNIIOBBIX U
WH/IMBUIYATBHBIX KOHCYJTbTAIINN.

VYyeOHast ayIuTOpHs Ui

NIPOBEICHUS 3aHITUN TEKYIIEro KOHTPOJIS U
POMEKYTOUHOM aTTectaruu. (A-409)

MO3BOJISIFOIIAS CHUZUTD
pacnpocTpaHEeHUE a3pOAUCIIEPCHOM
CHCTEMBI B [TPOCTPAHCTB., yCTAHOBKA,
MIO3BOJISIIOIIAs CO31aTh
a’pOIMHAMUYECKYIO TATY.

Jlaboparopus "IIpoueccoB u AXII".
Y4eOHast ay TUTOPHS JJIs TPOBEICHUS
3aHITHI CEMUHAPCKOTO TUMA. Y4yeOHas
ayJIMTOPHS JJII KYPCOBOTO

JlaGopaTopHbI€ YCTAaHOBKHU 110 U3yYEHUIO

mpoiecca  peKTHu(UKaluu, Mporecca
teronepenadn  (tpyba B TpyOe),
naboparopHas yCTaHOBKa TUTST




HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX
KaOMHETOB, J1a00pPaTOPHil, MACTEPCKHUX U
Ap. 00bEKTOB ISl IPOBEAEeHUS
NMPAKTHYECKHUX U JIAa00PATOPHBIX 3aHATHH,
MOMeIIEeHU 1JIs1 CAMOCTOATEIbHOMI
padoThI 00yYaImMxcs (HoMep ayJAuTOPUH)

IlepeyeHb OCHOBHOIO 000PY/10BAHUS

MPOSKTUPOBAHUS (BBITIOJTHEHHS KYPCOBBIX
pabor). YueOHas ayauTopus s
MIPOBEJICHUS TPYITIOBBIX U
WHIMBUIyaTbHBIX KOHCYJIbTAlUH. YyeOHast
ayIUTOPHS JJIsI TPOBEICHUS 3aHATUI
TEKYIIET0 KOHTPOJIS U IIPOMEKYTOYHON
arrecranuu. (A-118)

U3MEpEHHUsl JIaBJICHUS, CTAalMOHAPHOE
Meaua 00OpylOBaHWE, WHTEPAKTHBHAS
nocka. CTonbpl Yy4YEHMUYECKUE, CTYJIbs
yYEHUUECKUE.

KommnbroTepHslii kiacc. YueOHas
AyZAUTOPHS JJIs IPOBENICHUS 3aHITUI
JIEKLIMOHHOTO THNA. YuyeOHast ay AUTOpUS A
NPOBEJICHUS 3aHATUI CEMUHAPCKOTO TUTIA.
VYuebHas aymuTopus U IPOBEICHUS
71a00paTOPHBIX paboT. Y4yeOHas ayauTopus
JUTSL KYPCOBOTO ITPOSKTUPOBAHHUS
(BBIIIOJIHEHUS KypCOBBIX padoT). YueOHast
ayJUTOPHs JJIS IPOBEICHHS TPYIIIIOBBIX U
VH/IMBUyaIbHBIX KOHCYJIbTAMI ¥YueOHast
AyAUTOPHS JJIS IPOBEICHHS 3aHATHI
TEKYIIEro KOHTPOJIS U POMEKYTOUHOM
arrectanuu. (YJIK-203)

IlepeHOCHOM TPOEKTOp, 3KPaH, CTOJIBI
KOMIIBIOTEPHBIE, CTOJ

IPENOIaBaTEIbCKU, CTYIIbsI, JOCKa
ayauropHas (MapkepHas)- I1K ¢ BbIxosom B
ceTb MHTEpHET.

IToMemenue 1T CaMOCTOSTEILHOU
pabotbl o0yqaronuxcst. (I'-401)

Croubl, CTYJbs, KOMIIBIOTEPBI.
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