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1. Bonpocst  npozpammel  6CMynumensHoz0  IK3IGMEHA 6  MAZUCHPAMYPY — NO

Hanpasnenuio 18.04.02-«nepzo- pecypcocbepecarouwiue npoueccol 6 XUMUHECKO
mexnono2uu, Hemexumuu u ouomexnonozuuy, Ipocpamma noozomosku «Ilugposas
UHJICeHEpUA IHEp2o- U  pecypcocOepearuiux Rnpoueccoé Heghmenepepabomku u
Hegpmezazoxumuuy.

Paszoen: Xumuyeckas mexnonozus

Oyenka s¢hghexmusrocmu Xumuko-mexnoi02uLecko20 npoyecca
TexHosornueckne M TEXHUKO-D)KOHOMHYECKHE KPUTEPUH >(D(HEKTUBHOCTH — XHUMUKO-
TEXHOJIOTNYECKOro Tiporecca. Texnonornyeckas KiaccupuKanms XUMUYECKUX IPOLIECCOB.
Bri6op kputepues 3 heKTHBHOCTH ISl IPOLECCOB Pa3HOTO THIIA.

3aKoHOMEPHOCIU YNPABNEHUS XUMUKO-EXHON02UYECKUM NPOYECCOM
3aKOHOMEPHOCTH YIIPABJICHHS [IPOCTHIM HEOOPATUMBIM FOMOTEHHBIM IIpoLieccoM. BiusHue
KOHICHTPAILMK PEAareHTOB, JIABICHH, TEMIIEPATypPbl. 3aKOH JISHCTBYIOIMX Macc. Y paBHEHHE
Appennyca.
3aKOHOMEPHOCTH YIIPAaBIEHMs POCTBIM OOPATUMBIM IPOIIECCOM. BIIMsHHE TeMmepaTypsl Ha
CKOPOCTh U IOJIOKEHHS PaBHOBECUS YHIOTEPMUUECKOIO U IK30TEPMHUECKOr0 0OpaTHMOIO
nporecca. BisHue napiaeHuss M KOHLGHTpAIMM YYacTHUKOB pEAaKUMM Ha CKOPOCTh U
IIOJIOXKEHUST paBHOBECHUST 00paTUMOTO TIporiecca.
I'omorennbie 1 rereporennbie mpouecchl. OcOOGEHHOCTH IIPOTEKAHUS TeTEePOTEHHBIX
nponecco. llonstne numutTHpyromeil craguu. OO6gacTH TPOTEKAHHMS Ie€TEPOTEHHBIX
NPOLECCOB. XapaKTepHble NPU3HAKY KMHCTHUYECKON U ) Hy3MOHHON 06JIaCTH MPOTEKaHUSI
npouecca. MeToabl  MHTEHCU(DUKAMM TETEPOrEHHBIX MPOIECCOB, MPOTEKAIOIMUX B
nudpdysronHoit ob61actn. OCHOBHOE ypaBHEHUE MaccONEpe/IadH.
3aKOHOMEPHOCTH YIIPABJICHHs CIOIKHBIMU TIPOIECCaMy. BIIMSHUE KOHLEHTpAIlUK PeareHToB,
TEMIICPATYphl 1 KOHBEPCUM Ha 3(P(OEKTUBHOCTD NPOTEKAHMs CIIOMKHBIX IIPOLIECCOB.

Kamanus

Mexanusm neiicTBus Karaam3artopoB. llpemmylnecTBO W mpoGieMbl TOMOTEHHOTO U
T€TepOreHHOr0 Karanusa. I'ereporennbie katanu3aTopbl. OCHOBHBIC CTaJuU I'€TEPOreHHO-
KaTaJluTHYeCKoro  mpouecca.  OOnacTH  HMPOTEKaHUS  TeTePOreHHO-KaTATHTHUECKOTO
mpoliecca.

Ousnyeckue cBoiicTBa KaTanu3atopoB. CriocoObl YBEIMUEHUsS MOBEPXHOCTH KAaTajlU3aTopa.
XuMUYECKUE CBOICTBA TETEPOreHHBIX KaTaIM3aTOPOB. AKTHBHOCTH M CEJEKTHMBHOCT.
IIpyumnHEl 1€3aKTHBAIIMU FETEPOIeHHBIX KaTaIUu3aTOPOB.

Xumuueckuii peakmop

Marepuanpupiii  6ananc  xummpdeckoro peakropa. Kiaccudukanms — peakTopoB IO
TUAPOJUHAMUYECKOIO DPEXKUMY W OpPraHU3allMOHHOW CTpyKType. [ mapoanHaMHUYecKue
MoJenu peakTopoB. Xapaktepucruyeckue ypaBHenms. Kackax PUC-H. Pacuer uucna
pEaKTOpOB.

Termopoii Gananc xummyeckoro peaxropa. Kiaccupukanms peakTopoB MO TEIIOBOMY
peXUMY.

IIpoMbliIeHHBIE pPeakTopbl, TPeGOBaHKS K MPOMBIILIEHHOMY peakTtopy. Kiaaccuduxarms
XMMUYECKUX PEAaKTOpOB 10 (Pa30BOMy COCTaBy peareHTOB M  KOHCTPYKTHBHBIM
0COOEHHOCTAM. PeaKTopsl /i TOMOTEHHBIX TPOLECCOB. PeakToOphl /1S TIeTepOoreHHBIX
npoiteccoB. OCOOEHHOCTH M KOHCTPYKIMHU. PeakTopbl /Uld reTepOreHHO-KaTaluTHYECKHX
IpOlLECCOB  (KOHTAaKkTHRIe  ammaparsl). Kiaccubukanus, mpuMepsl  UCHOIb30BaHU
KOHTAKTHBIX anraparoB B IPOMBIIIJIEHHOCTH. OCHOBHbIE TPUHITMIIBI BBIOOpA peakTopa s



MMpouIeCCOB pasHOIro TUIIA.

Coipbe 6 XUMUYECKOU NPOMBIUTIEHHOCU
Knaccudukarmu coipbsi. BpiGop u  o0ocHOBaHHE CbipheBOM 0Oaspl. PanmoHanbHOE U
KOMIUIEKCHOE UCIIOJIb30BAHUE ChIPbSI.

IKonozuueckue l’lpOéJZé]Vlbl 8 XUMUYECKOM I’lpOLL?@OOCWlS@
MCTO,Z[BI OYHUCTKH CTOYHBIX BOJ., I'a30BbIX BbI6pOCOB 151 nepepa60T1<a TBEPABIX OTXO/OB.
HpHHHPIHBI CO3AaHus 0€30TX0/IHBIX U MAJIOOTXOIHBIX TEXHOJIOTUH.

Pazoen: Teopemuueckue 0CHOBbL IHEP2O- PeCcypcocdepercer s

~ Ilpeomem u cooepacanue Kypea
O6mas xapakTepucTHKa OSHepronotpebieHus B HeprenepepaboTke M HEDTEXMMHH.
DHEProeMKOCTh XUMHUYECKMX M HEPTEeXHMHUUECKMX IIPOM3BOICTB. XapaKTepUCTHKA
TOILUIUBHO-YHEPIreTUUECKUX PECYypCcoB. DHeprocoOepekeHne B XMMHUYECKOH TEXHOIOTHH.
[IpyHIMIEL  DHEProcOepe/KCHUSs B XHMHYECKOH  TEXHONOTMH, HEQTEXWMHHM U
HedTenepepadoTke. [loBeimenne 3¢ HeKTUBHOCTH UCIIOIB30BAHMS DHEPrOPECypPCOB.

XUMUKO-MEXHOL02UYECKAS U MeNTI0IHEPLeMUYECKast CUCTIeMbl

XUMUUECKOE IPOM3BOACTBO KaK CIOXKHAs XUMHKO-TexHosormueckas cucrema (XTC).
Cocras u crpykrypa XTC. Crpykrypa »ueprokommiekca XTC. Bunmsl sHeprum.
Ouepropecypcsl 1 norpedbHocts XTC B sHepruu. [loacucrema pexynepanydd BTOPHYHBIX
sHepropecypcoB. OCHOBHBIE HTarlbl dHEpreTHdeckoil skcrnepTusbl. O6Ias XapakTepucTHKa
TEIJIOOHEPTETUYECKUX CHUCTeM mpoMmbinuieHHbIx npeanpustud  (TOCIII). Iloncucrema
TemiocHabkenns  Hedrexumudeckoro mnpennpusitha.  Cucrembl  cbopa u BO3Bpara
KOoHzeHcaTa. IloacuereMsl XONOMOCHAOKEHU, BO3AyXOcHaOkeHus. KOHIMIMOHUPOBaHUE
BO3/yXa IIPOM3BOACTBEHHBIX Momelnenuii. IlogcucreMa 00OPOTHOTO BOAOCHAOKEHUS
MIPOMBIIIIJIEHHBIX MPEITPUITHIA.

Bmopuunvie snepeopecypcot (BOP) nepmexumuseckoti npOMblulIeHHOCIMU U OCHOBHbLE

HanpaeneHus ux UCno1b306AaH UL
Knaccuukaiidss BTOPUUHBIX 2HEpropecypcoB. MCTOYHMKM BTOPUYHBIX 3IHEPropecypcoB
XAMAYECKUX M HE(PTEXMMHUYECKMX MPOM3BOJACTB. BricokoTemneparypusie BOP u myTn ux
UCII0JIb30Banusl. HuskonoreHmMaapHbie TeruioBsie BOP. YTuimsanusa HU3KOMOTEHIMAIbHBIX
TemioBeIX BDOP: Temna 3arpsA3HEHHBIX CTOKOB, TEIUla arpecCUBHBIX JKUAKOCTEH, Teria
BEHTUJISILIMOHHBIX BBIOPOCOB, TEIUIa OTPAOOTAHHOIO I1apa, TeIjia HU3KOTEeMIIepaTypPHBIX
IBIMOBBIX ra30B. Onpenesienye BHIX0/a U BO3MOXXHOTO Hcnoab3oanvs BOP. Onpenenenune
SKOHOMHMM TOIUIMBA 3a cyeT wucnoap3oBanus BOP. Pacuer BDOP  xuMmuyecKnx u
HeQTEXUMUYECKUX MTPOU3BO/ICTB. HOpMUpOBaHKE YHEPreTHYECKUX PECYPCOB HA XUMUYECKUX
MPEANPHUITUSX.

Ananuz mepmoounamuuecxoti s¢pgpexmuenocmu XTC

DKceprusl MOTOKA M IKcepreTnyeckuil Oamanc. OueHka >(PQPEKTUBHOCTH KOMIUIEKCHBIX
XUMUKO-DHEPIETHYECKUX IIPOLIECCOB. V3MeHeHHe JKCcepruy BellecTBa B (DU3UYCCKUX U
XUMUUYECKMX Tpoueccax. Kiaccudukaiusi sKceprud. DJKCEprus MOTOKOB BeELIECTBA U
SHepruM. XHUMHUYECKas DJKCEpPrus OpraHWM4ecKoro TOIUIMBA.  DKCEPreTHYECKHd U
sHepretryeckuit  KITJ[. Buasl odkceprermueckux norepb. @dopma  1pencTaBIeHUA
3KcepreTuueckoro Oananca. TepmomuHamuueckas d(QQEKTUBHOCTH TEIVIOBBIX IIPOLECCOB
XUMHUYECKON TEXHOJIOTUH. TepMOIKOHOMUYECKHUH aHaIN3 YHEPTOTEXHOJOTUUECKUX CXEM.



ITosviuenue phexmusHocmu mexHOI02ULECKO20 IHEPeOUCNONbI06AHUS 6 XUMULECKUX U
HepmMexuMu4ecKux npou3eo0cmeax

CuHTe3 TeIuIoBoil cxeMsl. Kiaccu(ukauus CTpyKTYp TEIUIOBBIX cXeM. MeToauka CUHTE3a
TeIUIOBON cxeMbl. MOJEN TeIUIOBBIX CXeM. DHEProTeXHONOTHYECKOE KOMOMHUPOBAHHE.
[TpuHIMIIBL MOCTPOEHUS, anmnapaTypHOIo o opMIIEHUS u ONITUMU3ALIUSA
SHEPrOTEXHOJOTHYECKUX  cXeM. Buisl  9HEProTEXHONIOIHYECKOro KOMOWHUPOBaHUS:
KOMOMHUpPOBAHME YKOTEXHOIOTHUECKUX U DHEPTETHYECKUX MPOLECCOB; TEPMOXUMUUCCKAL
pereHepanns; KOMOWHUPOBAHME XHMMKO-TEXHOIOTMYECKOTO W SACPHOTO  IIPOHECCOB,
TEIJIOBOE W CHUJIOBOE KOMOMHHMpOBaHME, KOMOWHHMPOBAaHHE IIPOLECCOB WCHMAPCHUA H
KOHJIEHCALIMM B OJHOM amnmnapare; KOMOMHUpPOBAHHE TEIJIOBBIX TOTOKOB B MOACHCTEMax
paszielieHns MHOTOKOMITOHCHTHBIX —CMecei; KOMOWHHpPOBaHME IUIA3MOXMMUHECKMX M
SHEPTeTUUECKUX YCTAHOBOK; KOMOUHMPOBAHHE HCIIONB30BAHMS  TCILUIOBBIX  OTXOJOB,
SHEProTEXHOJOTMYECKOe ~ KOMOWHMPOBaHME B BBICOKOTEMIICPATYPHBIX  IIpoHeccax
IPOMBILLIEHHBIX TEIUIOTEXHOIOTUA. BricOKOTEMIEpaTypHBIE yCTaHOBKH He(hTEXUMUYECKUX

MPOU3BOICTBA. KOT/BI-yTHIN3aTOPHL, UCTIOIb3YEMBIE B HePTEXUMUYECKOR
NPOMBIILIEHHOCTY M OCOOEHHOCTH  HX  OKCILTyaTaluu. CoBepIIeHCTBOBAHKE
TEILTIONOTpeOICHUS. Onrumusaums  ucronszosanus  BOP.  CopeplieHCTBOBaHME

SHEProTEXHOIOTMUECKUX CXeM Ha 6a3e MCIOJb30BaHHUSA TEMIOTHl OTXOMANX MPOLYKTOB U
JBIMOBBIX Ta30B. TepMOAMHAMHYECKUH aHanM3 W TEXHHKO-DKOHOMUUCCKAs OINTUMH3AINA
CXEM DHEPrOMCIIONB30BAHMS B XHMUUECKUX 1 HEPTEXUMUIECKUX IPOU3BO/CTBAX.
CoBepIIeHCTBOBAHNE HEPTEXUMUUECKUX NPOM3BOJCTB € IK30TEPMUUCCKUMH NPOLECCAMHU 1
BBIXOJIOM HM3KOKAJIOPUHHEIX Ta30B. lepMOIMHAMUYCCKHI aHalu3 CXeM H pabouux
IapamMeTpoB SHEPTOTEXHOIOTHYECKOTO KOMONHUPOBAHUS.

TeXHUKO-3KOHOMHUYECKAs ONTUMM3ANMS padOUYUX MMapaMeTPOB TEXHOIOTUIECKUX MPOLECCOB
¥ KOHCTPYKTHUBHBIX XapaKTEPHCTHK 000PYTOBaHMS B COCTABE SHEPrOTEXHOTOTHHUECKIX CXCM.
OnTuMu3alds DHEPrOMCIIONH30BaHMSA B XOJOJAWIBHBIX — CHUCTEMAX NpEIIPUIATHA  C
KOMIIPECCOPHBIMU MallMHaMH. 3aJaddl COBEPLICHCTBOBAHMA DHEPrOUCIONBL30BAHMA TPH
mosIydeHnH Xonona. ONTUMH3AIHSA DKCILUTYaTAllMOHHBIX PAacX0[0B BOABI M BO3IyXa IpH
0GOpOTHOM ~ BOJOCHAGKEHMM — XONOAWIBHBIX  CTaHuumi.  OnTuMu3anus TuTonianen
ITOBEPXHOCTHU TEIUIONepejaunl KOHIEHCATOPOB U MCTIapUTENeH XONOMMIBHBIX yCTaHOBOK.
VTIWIN3AIMOHHBIE CHCTEMBI TEILIO- ¥ XOJIONOCHA(KEHHS — IHEPrOTEXHOJOTMYCCKUX
KOMILIEKCOB Ha Gase abcopbIuonHnbIX Tpanchopmatopos Temnotsl (ATT). Knaccudukanus
yrummsanuonnsix ATT u yenosus ux Beibopa. IIpyHIMIHMATBHBIE CXEMBI BKITIOICHI ATT B
CHCTEMY YTHJIM3AIMOHHOTO TeILIO- U XOJIOI0CHA0KEeHNUS, 1 0COOEHHOCTH MX IKCIUTyaTall|n.
WHureHcndukanuu TEIJI000MEHHOT'0 00opyI0BaHUs TETUTOPHEPTETUYECKHX,
TEXHOJIOTHYECKIX H YTHIIM3aIIMOHHBIX CHCTEM HEPTEXUMHIECKOTO NPSANPASTHA.

Pasoen: Hugpopmayuonnsle mexHonio2uu

Hugpopmamuxa

Wubopmanus. Buasr unpopmanuyn. CeolcTa HHYOPMALIUH. NubopMaliiOHHbIE MPOTIECCHI.
UsMmeperue Konmdecta uupopmamni. Koauposanue HHPOpMAIHMH. CucreMa CUHCIECHHS.
IlepeBo UKces B Pa3indHble CHCTEMBI CuMclienns. [IepcoHaTbHbIA KOMIIBIOTEP, OCHOBHBIC
KOMIIOHEHTHI M MX HaszHaueHue. OnepaTuBHAS NaMsTh, 00JIACTh UCHONB30BaHMS, OCHOBHBIC
XapakTepuUCTUKU TIpuHTEpH!, THII, 00JacTh NPUMEHECHUS, TOAKIIOYCHHIE. CkaHepsl, THIIEI,
06acTh MpUMEHeHHus, MoaKIoyeHne. OnepaloHHas CUCTEMa, HAa3HAYCHHE, OCHOBHBIC
dynxiuu. DaitoBas cucrema komnbrotepa. CTpYKTypU3alis XpaHeHs yHbOopMaLUU

Texcroseiii npoueccop Word. OdopmiieHre BHEIIHETO BU/IA mpudra, Gopmar mpudTa,
ocHOBHBIE Tiapamerpsl. Popmar ab3aria, OCHOBHBIC MApaMeTpel i 00JACTb TPHMCHCHU.
I[lapaMeTpsl CTpaHWIBI, OpPUEHTANMsA, Pa3MEphbl ¥ APYTUE TapaMerpsl JIHUCTOR. Coznanue
3aroJIOBKOB, OIVIaBjenre nokyMenTa. OOHOBICHUE OIVIaBIeHMs. 3aKTaiku, MEPEKPECTHBIC
CCBUIKM, CO3/aHME W UCMojb3oBaHue. Talimipl, CO3AaHME, BCTaBKa, pPasMephl H



dopmarupoBarue. Co3zmaHue, BCTaBKa W yJaJeHUE DPUCYHKOB. V3menenue pa3mepos,
o0TeKaHue TEKCTa.

Dnexkrponnas Ttabiuia Excel. Crpykrypa namcra, ajgpeca sdyeek, TUI HH(QOpMAIUH,
pacrojararonuiics B sfdeilkax, crnoco0 BBOJAa M PEHNAKTHPOBaHUS  JIaHHBIX.
dopmarupoBanue fYeiiku, MpUGT, BBHIPAaBHUBAHUE, UMCIO, OOpamyICHHE, W3MEHEHHE
pasmepa sueiikn, opueHTanus, o0beIMHeHNe, TPAHUIIB, 3aa1BKa. THIel JaHHbIX. POpMATHI
naHHbIX. Hasnayenue gopmara naHHbIX. Mi3MeHeHne OpHeHTalud TeKeTa B adelike. Pabora
¢ ¢GopmyiamMu B sdeikax, BBOJ U peJaKTUpOBaHWUE, MacTep (QyHKUIWA. Anpecanus B
dopmyiax Ha Jpyrue JUMCThI KHHUIM, aOCOJIOTHas, OTHOCHUTEJIbHAs M CMeElIaHHad,
IpHCBOEHHE UMEH suelikam. llocTpoenue rpaukoB U AuarpamMm, Mactep TMOCTPOCHUS.
dopmaTupoBanue oceil na rpaduke. dopmarupoBanue 00IACTH MOCTPOEHMS Irpaduka.
Hroroseie ¢pyuximu B Excel. ®ynkimn CUHETECJIM u CYMMECJIN.

Mamemamuueckue memoosbl KUbEpHeMUKU 8 XUMULECKOU MeXHON02UU
Kopenr ypaBHeHHUs, F€OMETPUYECKUIM CMBICI, METOJbl HaxoXKIeHMs. Tuibl ypaBHEHUN U
OCHOBHBIC METOJBI ISl HAXOXKAECHUsI UX KOpHEW. AJITOPUTM MPOTrpaMMEl ACJICHUS OTPE3Ka
nononaMm. MeToJ AeJeHUs OTPE3Ka IOMoJiaM I HaXOXJICHUs KOpHsA ypaBHeHus. Meton
UTepaluil JUId HaxXOXKJICHWs KOpHS ypaBHEHMs. MeTold KacareapHbiX W METOJ( XOpA I
HAaXOXKIECHUST KOPHS ypaBHeHus. HaxoxaeHue KopHel CUCTeM ypaBHECHHUH.
DKCTpEMYMBI YPaBHEHHMM, WX ONpeAeicHHe. AHAIMTUYECKUI Crmocod HaXOXIACHUSA
SKCTpEMYMa. AJITOPUTM TPOTPaMMBI JIeIEHUs OTpe3ka rmornojaaM. MeTom 30J0TOr0 ceUeHUs
IS HAaXOXKJIEeHMs dKCTpeMyMa. HaxoskjeHue skcTpeMyMa MHOroMepHoit ¢ynkumu Meton
TPaJMEHTHOrO MOJbEMa MOMCKA OKCTpeMyMa MHOromMepHoii  dymkmmu.  Meton
HIOKOOPAMHATHOTO IOALEMA /IS TOMCKA SKCTPEMYMa MHOTOMEPHOM (yHKIMH.
HMuddepennman, GU3MYECKU CMBICI M TEOMETPHUECKOE TNPEACTakjieHue. BpruucieHne
IIEPBOI IPOU3BOAHON GYHKIMK. BhuucieHne BTOpoil MPOM3BOJIHON QYHKIIUH.
Wurerpain, Gpu3n4ecKuil CMBICT W TE€OMETPUYECKOE IpeacTaBieHre. MeTo/ bl BEIYUCICHUSA
MHTErpaiia [0 [UIOMALSIM TIPIMOYIONbHAKA, TPATEMM W KPUBOIMHEIHOH Tpanendmn
(anmpoxcuManust OJIUHOMOM 2-0T0 MOPSIKA).
Boccranosiieare repBooOpasHoi QyHkunu u3  IubGepeHIManbHoro  VpaPHEHUS WX
cucteMsl qudypaBHeHHI (reomeTprueckas uHTepnperanus Merona). Meron Pynre-Kyrra
IUTISL BOCCTAHOBJICHUS QYyHKIMH U3 TudepeHINanbHbIX YPaBHEHNA.
HuddepeHnnanpHoe ypaBHEHHE B YaCTHBIX NPOU3BOIHBEIX, O0ONACTs NPUMCHEHHS U
crocoObl penieans. Pemenne muddepeHnanbEbiX ypaBHEHHN B YACTHLIX IPOU3BOIHBIX U
UX CHCTEM: HpeoOpa3oBaHME B CHCTEMBI KOHEUHO-DA3HOCTHBIX YpaBHEHWH, TpadapeTs
penieHus, MOCTPOSHHUE CETKHU pelIeH s, METO( IIPOrOHKH.

Yyebno-memoouuecxkoe u ungpopmayuonnoe obecneueHue NPOZPAVM: SCHLY I UMETbHO20
IK3AMeHaA ¢ Mazucmpamypy no Hanpasienuio 18.04.02-«3uepeo- pecypcocoepezaoujue
npoueccol 8 XUMUUECKOI mexHonozuu, Hepmexumuu u 6uomexuonozuu», Ilpozpamma
noozomoexu «llugpposas undcenepun 3IHepeo- U pecypcocOepelaioiux RpoUeccos

He(hmenepepadomru u HehmezazoxumMuuy.

a) OCHOBHas JIUTEPATypa:
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— M.: Xumus, 1985. — 448c.



