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BBenenue

B ocHoBy HacTosiieil mporpamMmbl TMOJOKEHBI CIEAYIOIIUE TUCIUIUINHBI:
CUCTEMHBI aHaJu3 U MaTEMaTUYECKOE MOJEIMPOBAHUE MPOLIECCOB XUMHUUYECKOMN
TEXHOJIOTUH,  (DU3UKO-XMMHUYECKash THUAPOJUHAMMKA, MEXaHUKa  TBEPABIX
JUCTIEPCHBIX CHUCTEM, TEOPHUSl TEIJIO- U MacCONepeHoca, TEOpUs XHUMHUYECKUX
pPEaKTOpOB, XHUMHUYECKas TEPMOAMHAMUKA, HEPABHOBECHAS TEPMOJMHAMHKA
HEOOPaTUMBIX MPOIIECCOB.

[Iporpamma pazpaboTaHa 3KCIEPTHBIM COBETOM Bhiciieil arrecTanmoHHON
koMmuccun MmuHoOpa3zoBanust Poccun mo xumuu (o XMMHUYECKOM TEXHOJIOTHH)
npu  ydactum  POCCHMHCKOr0o  XMMHKO-TEXHOJOTMYECKOTO  YHHUBEPCUTETA
uM. J[.1I. MenneneeBa, = MOCKOBCKOIO  TOCYJapCTBEHHOIO  YHUBEPCUTETA
WH)KEHEpHOW d3Kosoruin U MBaHOBCKOTO rOCyJIapCTBEHHOTO  XUMHKO-

TCXHOJOTNUYCCKOTI'O0 YHUBCPCUTCTA.

1. CucreMHBIH aHAJIU3 nmpoueccon XMMHUYECKOH TeXHOJIOTuH

OCHOBHBIE TPUHLHUIBI CUCTEMHOrO aHAJIW3a; B3aUMOCBA3b SIBJICHHU B
OTJEJIBHBIX ITPOLECCAaX U allapaTax; HEPAPXHUs ABICHUN U UX COMOJYNHEHHOCTD B
W3YYECHUU ITIPOLIECCOB M allaparoB; HEpapxyhueckas CTPYKTypa XUMHYECKOIO
MPOU3BOJCTBA; B3aUMOBJIMAHUE ammnaparoB. MareMaTU4ecKoe MOJAECIUPOBAHUE
KaK COBPEMEHHBIM METOJ AaHallu3a M CHUHTE3a XHUMUKO-TEXHOJIOTHYECKHUX
MPOLIECCOB M XUMHUKO-TEXHOJOTH4Yeckux cucreM. CymHOCT H LU
MaTeMaTHYECKOr0 MOJCIUPOBAHUS OOBEKTOB XMMHUYECKOM TEXHOJIOTHH, (POPMBI
npeactaBieHus — wHGoOpMalMu 0 mpouecce  (ympaBieHHsS, — PETrpecCHH,
muddepeHMaibHble  YpaBHEHMs, HMHTETpajbHble YpaBHEHHUS, KOHEUHBIE U
KOHEUHO-Pa3HOCTHbIE ypaBHeHus). IlocTaHOBKa 3amauym  MaTeMaTHUYECKOTO
onucaHus Ipouecca. /[Ba moaxoma K COCTaBICHUIO MAaTEMAaTUYECKOM MOIEIU
npoiiecca: AeTEPMUHUPOBAHHBIA U cTOXacTuueckuid. X BO3MOXXHOCTH U cepbl

ucnosnb3oBaHus. Teopus mnomobuss W aHanmu3 pasMmepHocteil. IlogoOHble
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npeoOpa3oBanus, (GU3NYECKOEe MOACIUPOBAHUE, METOMA XapaKTePUCTUUCCKUX
MacTaboB. OCHOBBI TEOPUHU MEPEHOCA KOJUYECTBA ABUKEHUS, IHEPTUHU, MACCHI;
TUAPOJMHAMUKA W TUIAPOJMHAMUYECKHE TMPOLECChl: OCHOBHBIC YpPaBHEHUS
JIBW)KEHUSL JKUJIKOCTEH, TUAPOJMHAMHYECKAsl CTPYKTypa IIOTOKOB, CXXAaTHE U
nepeMelIMBaHue ra3oB, pa3/iejIeHUs] HEOAHOPOIHBIX KHUAKUX U Ta30BbIX CUCTEM,

MNEPpEMCIINBAHUC B JKUJAKUX CpCaax.

2. TunoBbie MOJeJH CTPYKTYPBbI IOTOKOB B aNNIapaTaxX HeNpepbIBHOIO

e CTBHUSA

Mogens uaeanbHoro cMmemieHus. BoiBon nuddepeHnnalbHOTO ypaBHEHUS
Mozaenu. Bua QyHKIMKM OTKJIMKAa MOJIETM HAa CTaHJApTHBIE BO3MYIICHUS.
YacTOTHBIE XapAKTEPUCTUKU MOJEIU. YCIOBUS PEATM3YEMOCTU MPHUHSATHIX
JOMYIICHU B MPWIOKEHUM K anmaparaM XHUMHUYECKOM TeXHOJoruu. Mojaenb
UJCATHHOTO BBITECHEHHUsA. BbIBOA nudQepeHnranibHOro ypaBHEHUS MOJIETH.
[lepenaTounas ¢pyHkuus. Bun GyHKIMU OTKJIMKAa U YaCTOTHBIE XapaKTEPUCTUKHU
Mozaenu. CpaBHUTENIbHAS OLIEHKAa HUICAIbHBIX MOJEJeH. DHTPONUNHAS OLEHKa
MEpBI YIOPSIAOYEHHOCTH JBH>KECHUS YaCTHLL. Kanonunueckoe u
MUKpOKaHOHWYECKOe pacmnpeneneHue [ub6ca. daktop pacupenesieHus Kak
BBIpQ)KEHUE BTOPOr0 3aKOHA TEPMOJUMHAMHKU. YUYET pPACCESHUS IO BpPEMEHU
npeObiBanusa. Slueeynas wmoxenb. CBOMCTBO JeTEKTHpyeMOCTU. YacTOTHBIE
XapaKTEPUCTUKU W BUA (GYHKIUHA OTKIWKA. BBIBOA ypaBHEHHsI TPENETHLHOTO
nepexoa K MOJEIM uAealbHOro BbITecHeHUS. Juddy3noHHas Moemb.
KoMOunupoBanHbsle  (MHOromapaMeTpuyeckue) Mojenu. balinacupoBaHue.
[TocnenoBaTenbHOE W MapalieIbHOE BKIIOUEHUE SYEEK HICATHbHOTO CMEILICHUS U

BbITECHEHUSI. MoJieNIb ¢ 3aCTOMHOMN 30HOM.

3. TeuyeHue :KMAKOCTH B IJIEHKAX, TPYOaX, CTPYSX H NOTPAHMYHBIX CJIOSIX

ypaBHeHI/IH U TpaHUYHBIC YCIIOBUA THAPOAWMHAMUKH. TequHe, BBI3BAHHOC
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BpalllcHUEeM Aucka. ['mapoamHaMuka TOHKMX CTEKAalOIUX IUIEHOK. CTpyiHHBIE
TeueHus. JlamuHapHOe TedueHHUe B TpyOax paznmuuHo ¢opmbl. [IpomonbHoe
oOTeKaHue IJIOCKOW iacTuHbl. [lorpanuynslil cioi. J[BukeHue yacTull, Kameb,
my3pIpelt B sxuakoctu. O61mee pemrenne ypaBHeHHH CTOKCa B OCECHMMETPUIHOM
cinyudae. O0tekanue chepruyecKor YacTHIbI, KalJId U MY3bIpsl MOCTYMNaTeIbHBIM
CTOKCOBBIM TOTOKOM. CdepHuueckre YacTHIbl B MOCTYyNaTEIBHOM IOTOKE IMPHU
yMEpEHHBIX M OoipIux umciiax PeiHonbaca. Cdhepruyeckue Kamid U ITy3bIpH B
MOCTYyNaTeIbHOM TIOTOKE NpPU YMEPEHHBIX M OOoJbIIuX uuciax PeliHonbica.
OOtekanue cdepuyeckor YacTHIlbl, Kaluld M MY3bIPs CABUTOBBIM IOTOKOM.
OOtekanue Hecepudyeckux TBEpAbIX dacTull. OOTekaHue HWIMHApPA (IUTOCKas
3amava). OOrekaHue neOpPMUPOBAHHBIX Kamenb U my3bipeil. CTecHeHHOe

JABHMXKXCHHNEC YaCTHUII.

4. XumMuueckasi TEpMOJIMHAMHKA

Cucrema. CocTosiHME cHUCTEMbl. YpaBHEHHsI COCTOSIHMS. DHeprus. Pabora.
Tennora. HyneBoii W mepBbld 3aKOHBI TEPMOAMHAMUKHU. OCHOBHBIE 3aKOHBI
tepmoxumMuu. O paBHOBECHBIX M OOpaTUMBIX Ipoueccax. Bropoit u Tperuit
3aKOHBl TEPMOJMHAMUKM. JIMHENHAs TEpMOAMHAMMKA B 3aJadax XHMHUU U
XUMHUYECKON TEXHOJIOTHH. YpaBHEHUS coxpaHeHus. JluccunmatuBHas (QyHKITUS
MHOTO(a3HOM rereporeHHoi cpeapl. CooTHomeHue B3auMHOCTH OH3arepa.
[Toroku ™maccel W Temyia B cCIUIOmHOM ¢asze. MaccomepeHOC B XHMHKO-
TEXHOJIOTMYECKUX CHUCTEMaxX C Y4YEeTOM Halauuus MeX(a3HbIX IOBEPXHOCTEM.
BapuauMOHHBI NPUHIMII MUHHMYMa IIPOM3BOJACTBA OJHTponuu. IlpuHiun
MUHUMYyMa IIPUBEIEHHBIX TEPMOJMHAMMYECKUX MOTOKOB. OrpeaesieHne cpeaHei
TOJIIIMHBI TUICHKH B JUCIEPCHO-KOJBLEBBIX pexuMax TedyeHus. HepaBHoBecHas
TEPMOJAMHAMHMKA HEOOPAaTUMBIX TPOIECCOB B XUMHYECKOH TEXHOJIOTHU.
Tepmonunamuyeckas ¢yHkuus JlsmyHoBa Baanmu oOT paBHOBecusi. Meron
TepMOJUHAMHUECKMX (yHKUMM JlsmyHoBa 111  BBISBICHHS XMMHUYECKHX

ocIIATOpOoB. COBpEMEHHOE COCTOSIHME MPOOJIEMbI KOJIEOATENbHBIX PEAKIU B



5

XUMHUHU. DKCEprusl, 3KCEPreTUYECKUl METOJ aHaJIh3a XUMHUKO-TEXHOJOTHMYECKHUX
cucTeM; MH()OPMALMOHHO-TEPMOJUHAMUYECKUA  NPUHIUI;  HUCIOJIb30BaHUE
METOJOB ONTUMHU3AaLUM NIPU CO3JAaHUM DHEPro- U PeCcypcocOEperaroImmx
IIPOU3BOACTB (MpsMBIE, JIEKOMIO3ULMOHHBIE, CTPYKTYPHO-IEKOMIIO3UIIMOHHBIE

METO/IbI).

5. Macco- 1 TenjonepeHoc B MJIEHKAX KUAKOCTH, TPYOaX U MJIOCKHX

KaHaJ1ax

VYpaBHEHHME U TpaHUYHBIE YCJIOBUS TEOPUHU KOHBEKTMBHOIO TEIUIO- U
maccoreperoca. Juddysus k Bpamaromemycs TUcKy. TerionepeHoc K miocKoi
IIacTuHe. MacconepeHoc B INIEHKaxX XUAKOCTH. Termno- M MaccomepeHoc Ipu
JaMUHApHOM TEYeHUHM B Kpyriod TpyOe. Temno- W MaccomepeHoc Mpu
JaMHUHAPHOM TEYEHHH B IuIOCKoM TpyOe. Ilpenenbupie umcna Hyccenpra mpu
JaMUHApPHOM TEYEHUH >KUJKOCTEH Mo TpyOam pasznuyHoil (opmbl. Macco- u
TEIJI000MEH YacTHll, Kamejdb U My3bIped ¢ MOTOKOM. MeToJ aCMMIOTOTHYECKUX
aHAJIOTMM B TEOPUHM MACCO- U TemlonepeHoca. BHyTpeHHue 3amauum o
TEII000MeHe Tes paznuyHoi Gopmbl. Macco- U Tem1000MeH YacTHI] Pa3IMYHON
(GopMBI ¢ HEMOABMKHON Ccpelloil. MacconepeHoc B MOCTYNATEIbHOM MTOTOKE IPH
Manbix yucnax llekne. MacconepeHoC B JMHEMHOM CABHTOBOM ITOTOKE ITpU
Maibix yucnax [lekne. MaccooOMeH 4acTHIl U Karellb ¢ TOTOKOM MpU OOJIBIINUX
yucnax I[lekne (teopust nuddyszuonHoro mnorpanuunoro cios). Huddysus
chepuyeckoil yacTuie, Karuie W Iy3bIpl0 B IMOCTYyHNaTEJbHOM TOTOKE MpHU
pasnuunbix uyncnax [lekne u Peitnonbaca. Auddysus k chepuyeckoil yactuiie,
Karjie W Iy3bIpro. B JIMHEHHOM CABUIOBOM IIOTOKE IIPU MalbIX YHMCIAX
Peitnonbnca u mo6bix yuciax Ilexne. uddysus k chepe B mocrynarenbHO-

CIABUTOBOM IOTOKE U MOTOKE € MapadoInYecKuM npoduiem.

6. MaccooOMeH, 0CJ10KHEHHbI MOBEPXHOCTHOI MM 00beMHOM XMMU1ECKOM

peakumen

MacconepeHoc, OCJI0XHEHHBIM MOBEPXHOCTHOW XHMHUYECKOM pPEaKIUEH.
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Huddysus k BpamaromeMycsi TUCKy U IIOCKOHW TUTACTHHE MPU MPOTEKAHWUN
o0beMHOM peakiny. BHemHUe 3a1aun MaccooOMeHa YacTHll, Karesb U My3bIpei ¢
MOTOKOM MpH paznuuHbiX yuciax llexkne u Hamuuuu OOBEMHOM XUMHUYECKOU
peakiuu. BHyTpeHHHE 3a7auM  MaccolepeHoca TPU  HaJudud OO0OBEMHOMU
XUMUYECKOW peakuuu. HecranroHapHbIE MaccOOOMEH ¢ OOBEMHOHN peaKIueH.
['mnponuHamMuka, Macco- W TEIIOOOMEH B HEHBIOTOHOBCKHX JKHUIKOCTSX.
Peonornyeckne MoJi€1M HEHbIOTOHOBCKUX HECKUMAEMBbIX JKUJKOCTEH. J[BHKEHUE
IJICHOK HEHBIOTOHOBCKHUX JKUAKOCTEM. MacconepeHoc B IJIEHKaX PEOJIOTHYECKHU
CIIOXKHBIX JKUIAKOCTEH. [[BU)KE€HHE HEHBIOTOHOBCKHUX JKHUIKOCTEH MO TpyOam u
KaHanaMm. TeronepeHoc B IUIOCKOM KaHajle W Kpyryod Tpybe (¢ ydyeTrom
auccunanuu). ['mapoauHaMUUYeCKud TEIUIOBOM B3phIB B HEHBIOTOHOBCKHUX
KunkocTsax. OOTexkaHume  IUIOCKOH  IUTACTUHBI  CTEHEHHOW  KUIKOCTBIO.
3aToIJICHHAs! CTPYs CTENEHHOW KUJIKOCTH. [[BUKEHHME YacTUll, Kalelib U My3bIpei

B CTEIIEHHOM KUIKOCTH.

7. DJaeMeHTbI MeXaHUKH TBEPABIX TUCIICPCHBIX CPEA B IIpoueccax

XUMHYECKON TeXHOJOTuH

CtpykTypa M CTPYKTYpPHBIE CBSI3M TBEPABIX AucnepcHbIX cpen. [lonstue
dbopM U pa3MepoB TBEPABIX YACTHIl, TPAHYJIOMETPHUICCKOTO COCTABA, CHIITYYECTH,
CWJI B3aMMOJEUCTBUS MEXKIY YacTULAMH. Peonormyeckue CBOMCTBA ChITYYHX
MAaTE€pPUaIOB, KOHTAKTHBIE CHJIBI BHEIIHETO TPEHUS W AATE€3WOHHBIE CBOWCTBA
CBIIIYYHX MaTEPUAJIOB. J[BMKEHUE OKWKEHHBIX TBEPJIBIX IHUCIEPCHBIX CHCTEM.
IIceBnooxumxenuble  ciou. llpomeccel  Temno- W MaccolepeHoca B
TICEBIOOKMKEHHBIX CJI0siX. Mexannueckue npoueccel. [Iponeccel namenpbueHus: u
n3Menbpyaronye MamuHel. Knaccudukarmus nporeccoB u MamvH. TUITBI APOOUIIOK
(11exoBbIe, KOHYCHbBIC, BaJIKOBBIC, MOJIOTKOBBIE U POTOpHBIC). THUIBI MEIbHUIL
(6apabanHble — 1EHTPOOEKHBIE W BHUOpAIMOHHBIC, YJAPHOTO NEHCTBUS U Ap.).

Cwmecutenu CBIIMYYUX MATCPHUATIOB, KHHCTHUKA ITPOLECCOB CMCIUICHN.
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8. TemnoBblie mpoieccol

OcHoBHBIE  ypaBHeHHsi mponeccoB. Kiaccudukanus  ucnosib3yembix
anmnapaToB. Ternao0OMEHHUKH C Mepeadeid Temia yepe3 CTeHKY. KUnsTuibHuKHY.
OcHoBHBIE TIepeMeHHBbIe mporecca. OOBEKTBI € COCPENOTOYECHHBIMU |
pacripefieieHHbIMU  Tlapamerpamu. [Ipumepnl. TemnmooOMEHHUKH CMEIICHUS.
TennooOMEeHHUKH ¢ UJI€AIbHOW U30JISIIIUEH, TEIMIIO0OOMEHHUKH C MOTEPSAMU Teruia
yepe3 CTEeHKy. MaTeMaTudyeckue MOJENU KOXKYXOTPYOHBIX TEII00OMEHHUKOB.
Brimapueie anmaparsl. OCHOBHbIE ypaBHEHUA. MareMarudeckass MOJENb
OJIHOKOPITYCHOM ¥ TPEXKOPITYCHOM YCTaHOBKH. TeIJIOOOMEH H3Iy4YCHHEM.
3aKOHBI TETIOBOTO M3NTydyeHHs. Termmoo0MeH U3TydYeHUEM MEXIy MOBEPXHOCTIMHU

TBECPAbIX TCJI, MCXKY I'a30OM U TBCpI[Oﬁ IMOBCPXHOCTLIO.

9. TudPy3noHHbIE MPOLECCHI

MareMaTnyeckoe ONMCAaHUE PAaBHOBECHS B MHOTOKOMIIOHEHTHBIX CHCTEMaXx.
TepMoauHaMuKka paBHOBECHBIX M HEPABHOBECHBIX COCTOSIHUN. Maremartnueckoe
onmucanue mporeccoB  auddysuu. OnHodazHas  HEMOJABWXKHAs  cpeja.
Cranuonapras  auddy3us B aBwkymuxcs  cpegax. Juddysus B
MHOTOKOMITOHEHTHBIX cucteMax. Juddy3nonnsiii norenuuan. Maccomnepeaayda B
mupy3uoHHBIX — mpoueccax. Moxgenu  maccomepenaun. [IneHounesle  u
pacHbUINTEIbHBIE  KOJOHHBL. ~ MaTemaTH4ecKue  MOJEIHM  anmnaparoB ¢
MOBEPXHOCTBIO KOHTaKTa, OO0pa3yromieiics B Mpolecce IBUKEHUS [OTOKOB.
Mopnenu TapenpyaThiXx KOJIOHH. Mojenu HacaJoudHbIX KOJOHH. Jledopmarius
MaTEMaTUYECKUX MOJeNIed MpU HU3MEHEHUH THUJIPOJMHAMHYECKUX PEKUMOB.
MaremaTuyeckas MOJENb SMYJIbIALIMOHHBIX KOJOHH. Mojenu myiabCaluOHHBIX

KOJIOHH. MOI[CJ'II/I POTAOMOHHBIX allllapaTOB.

10.MaremaTn4eckne MO/IeJId CyIIHJIbHBIX YCTAHOBOK

Kunernka cymku. KonraktHble cymmnku. CymIMIKH €O CTalMOHAPHBIM
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CJIOCM. CYI_HI/IJ'IKI/I C NCCBAOOXKMWKXCHHBIM M JIBWXYIIUM CJIOCM. OcobennocTn

MATEMATHYCCKOI'O OIMMCAaHUA CYHIHIIOK.

11. MaremaTn4yeckue Mo/ieJTd KPUCTAIM3ANMUOHHBIX YCTAHOBOK

Onucanue  pocTta  KpHUCTAUIOB W 3apojpllieoOpa3oBaHus.  THIIbI
UCIIOJIB3YEMBIX KPUCTAUIN3aTOPOB. MareMaTu4ecKue MOJEIN KPUCTAILIN3aTOPOB

pPa3IMYHOro THIIA.

12. MaremaTn4yeckue MOeJI4 IPOLECCOB pa3ieseHusI

PaBHOBecue M Macconepefaya B CHUCTEMAX JKHUJIKOCTb-XUIAKOCTb. THIIBI
UCIOJB3YEMBIX  OKCTPAaKLMOHHBIX  alaparoB. MareMaTH4yecKue  MOJAEIU
KOJIOHHBIX JKCTPakTOpoB. Pekrtuduxanuonnsie M aOCOPOLMOHHBIC ammaparhl.
Onucanue paBHOBECHS B CHCTEMax >KUIKOCTb-TAP, JKHUJIKOCTh-Ta3. THIIBI
pPEKTU(PUKAUMOHHBIX W aOCOPOLIMOHHBIX amlMapaToB, HX MaTeMaTUYeCKOe
ornucaHue. MaremMatuyeckue MojJenu MeMOpaHHbIX ycTaHOBOK.  OOmias
XapakTepucTuka  MeMOpaHHBIX  crnoco0oB  pasgeneHuss  cmeceil.  Ux
knaccudukarusa. Bunsr memOpan. Omucanue mporecca mepeHoca B MeMOpaHax.
Marematuueckue Mozenu (QUIbTPALIMOHHBIX YCTAHOBOK, YCTAHOBOK OOPAaTHOTO

ocMoca, MepBaropPauOHHBIX YCTaHOBOK.

13. 'oMmoreHHble XUMHYECKHE PEAKTOPbI

I'omorennsie u3zoTepMuyeckue peakropbl. Kiaccudukanus peakTopoB 110
TMAPOJAMHAMMYECKOMY  IIPpU3HaKy. PeakTop  NEepHOAUMYECKOro  JIEUCTBUS.
IIpoTounblii peakTop ¢ Memankoud. Kackan peakTopoB HIECATBHOIO CMEIIECHUS.
OnTtumanbHOE COOTHOIIEHHE OOBEMOB pEakTOpoB B Kackage. Peaktop c
MPOJIOJIBHBIM NIEPEMEIINBAHUEM MOTOKA (JIAMUHAPHBINA U TypOYyJICHTHBINA PEKUM).

Beibop THma peakTopa € Y4Y€TOM CEJIEKTHUBHOCTH peakuuu. MHKpo- U
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MakpoCMeEIIeHHe B peakTropax. Pacder peakrtopa TMpH  MPOU3BOIHLHOM
pacnpeaeneHuu M BpeMEHH  TpeObIBaHWSA  pearupymoieid  CMecH.
KoMOuHupoBaHHBIE MOJEH PEeakTOPOB. [IpuMepbl MOCTPOCHUS MAaTEMAaTHICCKUX
MojeNed W pacdyeT  HEKOTOPBIX THUIMOB  IPOMBIIUICHHBIX  PEaKTOPOB.
@®OTOXUMUYECKHE PEAKTOpPhl. [ OMOTEHHbIE HEM3O0TEPMHUYECKHE PEaKTOPHI.
Krnaccudukaruys peakTopoB M0 SHEPTETHUECKOMY MPHU3HAKY. Annabatudeckue u
noymTponudeckue peaktopbl. CpaBHeHHe 3(PQGEKTUBHOCTH aIna0aTUYECKUX U
HU30TEPMHUYECKUX PEAKTOPOB. AMuabdaTHYECKUE W MOJUTPOITHUYECKUE PEAKTOPBI C
MIPOJIOJTBHBIMU NepEeMEIIMBAHUSMU. KoMOuHupoBaHHbIC MOJIeTTH
HEU30TEPMUYECKUX peakTopoB. ONTUMaNbHBIE MPOPWIH TEMIEPaTyp B Kackaje
PEaKTOPOB U TPyOUATOM MOTUTPONMUICCKOM peakTope. OnTuMu3aIus TpyodaToro
peakTopa € TPOMEKYTOYHBIM BBOJOM XOJIOJHOM pearupyromend CMecH.
ABTOTEpMUYECKHE PEAKTOPBL. Y CTOMYMBOCTH pabOTHl anuabaTHYecKuX |
MOJINTPOTIMYECKUX PEAKTOPOB. B3aMMOCBS3h YCTOMYMBOCTH W CEJICKTUBHOCTH.
[Ipumepsl MOCTPOCHUS MATEMATHUYECKUX MOJENICH M pacdyeTa HEKOTOPBIX THUIIOB

IMPOMBIINIJICHHBIX HEU30TCPMHUUICCKUX PCAKTOPOB.

14. I'ereporeHHbie XMMHUYECKHE PEaKTOPHI

['eTeporennpie KaTATUTHUYECKUE PEAKTOPHI, KIACCH(PUKAINS KAaTATUTUYECKUX
PEaKTOPOB MO KOHCTPYKTHBHOMY W THAPOJWHAMUYECKHM TpuzHakam. OmHO- U
MHOTOCJIOMHBIE ~ PEAaKTOpPbl  CO  CTAallMOHApHBIM  CIOEM  KaTajau3aTopa.
KBa3zuromorenHass ¥ TeTepoOreHHass MoAeNlu. lopsune TOYKH B PEAKTOpe CO
CTallMOHAPHBIM  cloeM  Katanmu3aropa.  OnTuMmu3anuss  MHOTOCIOHWHBIX
KaTaJIUTUYECKUX PEaKTOPOB C MPOMEKYTOYHBIM BBOJIOM XOJIOJAHOM pearupyroueit
cmecu. OmpeneneHrue MPOJOJBHOTO U PAAUAIBHOIO IEPEMEUIMBAHUS B
anuabaTHUeCKUX peakTopax CO CTAalMOHAPHBIM CIIOEM Karailu3aropa. Y4eT
Na/IeHUs aKTUBHOCTH KaTajlu3aTopa U U3MEHEHHUE CEJIEKTUBHOCTU. Y CTOMYHUBOCTh
peakTopa CO CTallMOHAPHBIM CIIOEM KaTaju3aTopa U BBIOOp IuaMeTpa TPyOOK.

ABTOTEpMHUYECKHE KATAJTUTUYECKUE PEAKTOPBI. PEakTophl ¢ ICEBIO0KMKEHHBIM
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cioeMm Katanuzaropa. [IByxdasnas u tpexdasnas monenu peakropa. Peakropsl ¢
JBUXKYIIUMCS CJI0EM KaTaJIn3aTopa. Y4eT U3MEHEHUsl aKTUBHOCTU KaTajau3aTopa B
pEeaKTopax ¢ NCEBIO0KMKEHHBIM U ABIKYILIUMCA clloeM Katanuzaropa. [lonstue
0 MHOro(asHbIX KaTAIUTUYECKUX  peakTopax. llpumepsl  MOCTpOECHHS
MaTeMaTH4YEeCKUX MOJEJIEH pacyeTa HEKOTOPbIX THUIIOB  IIPOMBILIJIEHHBIX
KATUINTUYECKAX  PEAKTOPOB. ['a30)KMAKOCTHBIE UM JKHUJIKOCTb-)KUIAKOCTHBIE
peaktopsl. Kiaccudukanus 10 KOHCTPYKTHBHOMY | THAPOJIUHAMHYECKUM
npu3zHakaM. Peaktop ¢ Mewankou. Tapenpuarele W HacagO4YHbIE PEAKTOPHI.
Mopnenps uaeanbHOro BBITECHEHUS B ra30BOM M KUIAKOU (azax. CUMMETpUYHbIE U
aCUMMETPHUYHBIE  slY€eYHblE MOJEIM C oOpa3oBaHMEM TBepHaOll  (a3bl.
Oco0EHHOCTH COCTaBIEHUSI MaTeMaTHYECKOM MOJAENM MHOro(pa3HOro peakTopa.
[IpuMepsl cocTaBiieHUsT MATEMAaTUYECKUX MOJEIEH M pacyeTa HEKOTOPBIX TUIIOB
ra30’)KUJIKOCTHBIX PEAKTOPOB. PeakTopsl Il IpOBEIEHUs NMPOLIECCOB B CUCTEMAX
ra3-tBepaoe. Knaccudukaius npoMBIIIJICHHBIX PEaKTOPOB MO0 KOHCTPYKTUBHOMY
U TUIPOJIMHAMHUYECKOMY IIpU3HAKaM. MoJenn peakToOpoB ¢ TBepaou (Da3oii.
[Ipumep cocTaBieHHs MAaTEMAaTUYECKUMX MOJEIEH M pacyeTra pPeakTOpOB IS

OKHCJICHHA CCPHOI'O KOJIUCAaHa U U3BJICUCHUA MCTAJIJIOB U3 PY .
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