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IIporpamma oOcysxieHa Ha 3acemanuu Kadeapsl XXT,
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nporoxosn Ne 10 ot 23 nexabps 2020 r.
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XUMUH U XUMHYECKOU TEXHOJIOTHUHA
K.X.H., JIOLEHT, 3aB. Kadeapoi Q/LQHapHeB A.N.

Hexan MTO: A.l'. Tropun



OcHoBHas nporpamMmma

1. CucreMHBIl aHAJIU3 MPOLECCOB XUMHYECKOH TeXHOJIOTHHI

OCHOBHBIE TPHUHIMUIIBI CUCTEMHOIO aHalv3a; B3aUMOCBA3b SIBICHUU B
OTJEJIBHBIX MPOILECCAX U allllapaTax; Uepapxusl ABICHUN U UX COMOAYMHEHHOCTD B
U3YYEHUH TIPOLIECCOB M aNmapaTroB; HEpapXHyecKas CTPYKTypa XHUMHYECKOIO
MPOW3BOJICTBA; B3aMMOBJIMSHHUE anmapatoB. MaTeMaTHYeCKOE MOJIECIIMPOBAHUE
KaK COBPEMEHHBIM METOJ aHAJIW3a W CHHTE3a XUMHUKO-TEXHOJOTHYECKUX
MPOIECCOB M XUMHUKO-TEXHOJOTHueckux cucreM. CymHOCTh HW  UEIU
MaTeMaTUYECKOTr0 MOJEIUPOBaHUSA OOBEKTOB XUMUUYECKOW TEXHOJIOTHH, (POPMBI
npeacraBlieHds — uUHbopManuu O  mporecce  (YOpaBi€HHsS, — PETrpeccHw,
nuddepeHManbHble  YpaBHEHUSI, WHTETpalbHbIC YpPaBHEHUS, KOHEYHBIE U
KOHEYHO-Pa3HOCTHBIE ypaBHEHMs). llocTaHoBKka 3amauym  MaTeMaTHYECKOTO
onucaHus Ipouecca. J[Ba moaxoma K COCTaBICHUIO MAaTEMaTUYECKOM MOJIEIU
npoliecca: ASTEPMUHUPOBAHHBIA U CTOXACTHUECKUU. X BO3MOKHOCTH U Cepbl
ucrnoyib3oBanusi. Teopuss momobust u aHanu3 pazMmepHoctei. [logoOHbIe
npeoOpa3oBaHus, (PU3NYECKOE MOACIUPOBAHUE, METOAA XapaKTEPUCTUUECKUX
macimTaboB. OCHOBBI TEOPUU TIEPEHOCA KOJUYECTBA JBMXKCHHSI, SHEPTHH, MACCHI;
TUAPOAMHAMUKA MW TUAPOAMHAMHUYECKUE IIPOLIECCHl: OCHOBHBIE YpPAaBHEHUS
JIBWKEHUS KUJIKOCTEW, THUAPOJAMHAMHYECKAsT CTPYKTypa IOTOKOB, CXAaTHE U
[IEpEMEIIMBAHUE Ta30B, Pa3/ICIICHUs HEOOHOPOAHBIX KUJIKUX U Ta30BBIX CUCTEM,

MMEPEMCIINBAHNC B JXUJIKHUX Cpcaax.

2. TunoBble MO/IeJIM CTPYKTYPHI MOTOKOB B annaparax HelnpepbIBHOI0
JeHCTBUSA
Mopnens uneansHOoro cMmenieHus. BeiBog auddepeHmaisHOro ypaBHEHUS
Mozaenu. Buna ¢yHKIMM OTKIMKAa MOJETM HAa CTaHJAPTHBIE BO3MYIICHHUS.
YacToTHBIE XapaKTEPUCTUKU MOJEIU. YCIOBUS PEATM3yEeMOCTH MPUHSITHIX

JONMYUIEHUM B MPWIIOKEHHM K anmaparaM XHUMWUYECKOM TEXHOJIoruu. Mojeinb
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U7CabHOTO BbITECHEHMs. BpiBon audQepeHnunanbHOro ypaBHEHUS MOJECIH.
[lepenatounas Qynkums. Bug QyHKINMN OTKIMKAa U YaCTOTHBIE XapaKTEPUCTHKU
Mozaenu. CpaBHUTENbHAS OLEHKA WACANbHBIX MOJENEH. ODHTPONUITHASA OLIEHKA
MEpBI YHOPSA0YEHHOCTH JBUKEHUS YaCTHII. Kanonunueckoe 151
MUKpOKaHOHWYECKOoe pacrnpenenenue [ub0ca. dakrop pacnpeneiaeHusi Kak
BBIPAQ)KEHUE BTOPOrO0 33aKOHA TEPMOAUMHAMHKH. YUET PACCESHUS IO BPEMEHHU
npeObiBaHus. SueeuHas wmojenb. CBOWCTBO JAETEKTHUPyEeMOCTH. YacTOTHBIE
XapaKTEPUCTUKU W BHUJA (PYHKIMU OTKIWKA. BBIBOA ypaBHEHHs NpENeTbHOTO
nepexosa K MOJEIM HWICAIbHOTO BbhITeCHEHUs. Juddy3uoHHas MOMAETb.
KomOuHupoBaHHbIE  (MHOromapameTpuyeckue) Mojenu.  balinacupoBaHue.
ITocnenoBarenpHOE U MAPATUIEIBHOE BKIIOUECHHE SYEEK MJICAJBHOTO CMEUICHUS U

BBITECHEHUA. Moienb C 3aCTOMHOUN 30HOM.

3. TeueHue }KMIKOCTH B IJIEHKAX, TPYOAX, CTPYAX M MOTPAHMYHBIX CJIOSIX

VYpaBHEHUS U TpaHUYHBIE YCIOBUS TUIAPOJAMHAMUKHU. TeueHue, BBI3BAHHOE
BpalllcHUEM JAHUCKa. ['mapolnHaMUKa TOHKHMX CTEKAlIMX IUIEHOK. CTpyiiHbIe
TeueHus. JlamuHapHOoe TeueHue B TpyOax pasznuuHod Gopmel. IIpomonsHoe
oOTeKaHMe TIOCKOU IIacTUHBL. IlorpaHudHbIi coil. JIBMKeHre JacTull, Karenb,
ny3sipeid B xxuakoctu. Ob1iee pemenrue ypaBHeHH CTOKCa B OCECUMMETPUIHOM
cinyuyae. OOtekanne chepruyecKor YacTHIlbl, KalId U MY3bIpS MOCTYMATEIbHBIM
CTOKCOBBIM TOTOKOM. Cdeprueckre 4YacTUllbl B IMOCTYHATEIbHOM IOTOKE MPH
yMEpeHHbIX U Oonbiiux uuciax PeitHompaca. Cdepuyeckue Kamid U My3bIpyd B
MOCTYyNaTEeIbHOM TOTOKE NpPU YMEPEHHBIX M OOJbIIMX uuchax PelHoibica.
OOTtekanue chepudyecKkoil YacTUIbl, KAaluli W Ty3bIpS CIABUTOBBIM ITOTOKOM.
OOtekanue Hecepudyeckux TBEpAbIX dacTull. OOTekaHue MWIMHApPA (IUIOCKAast
3amaya). OOrekanue neQopMUpPOBAHHBIX Karmelb U my3bipedd. CTecHeHHOe

JABHMKXCHHNEC YaCTHII.

4. Xumuueckasi TEpMOJAMHAMHMKA

Cucrema. CocTostHME CcHUCTEMBbl. YpaBHEHHsI COCTOsHMs. DHeprusi. Pabora.
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Tennora. HyneBold M mepBbIdA 3aKOHbI TePMOJAUHAMUKU. OCHOBHBIE 3aKOHBI
TepMoxuMud. O paBHOBECHBIX M OOpaTUMBIX Mporeccax. BTopoil u Tperuii
3aKOHBl TEPMOJMHAMUKHU. JIMHEHHas TepMOJMHAMHMKa B 3aJadaXx XUMHUU U
XUMHUYECKON TEXHOJOTUH. YpaBHEHMsI coxpaHeHus. JluccumaTuBHAS (PYHKIIHS
MHOrodasHoil rereporeHHoil cpenpl. CooTHouleHue B3auMHocTH OH3arepa.
[lotoku Maccel W Teia B CIUIOMHOM (¢a3ze. MacconepeHoc B XHMHKO-
TEXHOJOTHYECKHX CHCTEMax C YYeTOM Hajuuus MeK(a3HbIX MOBEPXHOCTEH.
BaprannoHHBI NPUHLKII MUHUMyMa MPOU3BOJACTBA HHTponuu. IIpuHImMn
MUHHMYMa MPUBEIECHHBIX TEPMOJIHMHAMUYECKUX MOTOKOB. OmpeneieHne cpeaHeit
TOJIIIMHBI IUIEHKN B JHMCIEPCHO-KOJIBLEBBIX peXuMax TedeHus. HepaBHoBecHas
TEPMOJAMHAMHMKA HEOOpAaTUMBIX TPOIECCOB B  XMMHMUYECKOH TEXHOJOIHH.
Tepmogunamuueckass ¢yHkuus JlsnyHoBa Boanu oOT paBHOBecus. Meroa
TepMOAUHAMMUYECKUX (yHKUMN JIsmyHOBa 111  BBIABICHHUS XMUMHUYECKHUX
ocunuIATOpoB. COBPEMEHHOE COCTOSHUE MPOOJIEMbl KOJIEOATEIbHBIX peakuui B
XUMHH. DKCEPIHsi, IKCEPreTUUECKUN METOJ aHajlu3a XUMHUKO-TEXHOJOTMYECKUX
CUCTEM; HMH(POPMAIMOHHO-TEPMOJUHAMUYECKUA  MPUHIMI;  HCIOJIb30BaHHUE
METO/ZIOB ONTHMMHU3AIMU TIPU CO3JaHMM DHEPro- M pecypcocOeperarmmx
IPOU3BOJACTB (IPSAMBIE, JIEKOMIIO3UIIMOHHBIE, CTPYKTYPHO-IEKOMIIO3HIIMOHHBIE

METO/IbI).

5. Macco- 4 TemionepeHoc B IJIEHKAX KUIKOCTH, TPYOAX M IJIOCKUX
KaHaJax

YpaBHEHHME M TPAHUYHBIC YCIOBUS TEOPUM KOHBEKTUBHOIO TEIJIO- U
macconepenoca. Juddys3usa K BpamarmmeMycs TUcKy. TerionepeHoc K mioCcKou
IJIacThHE. MacconepeHoc B IUIEHKAaxX XUIKOCTH. Terso- M MacconmepeHoc Ipu
JaMUHApHOM TEUYEHHWHU B Kpymiod TpyOe. Temno- W MaccomepeHoc Mpu
JaMUHApHOM TedeHuu B Tuiockor TpyOe. Ilpenenpupie umcna HyccenbTa mpu
JaMUHApPHOM TEUEHHUM >KUJKOCTEH mo TpyOam pasznmuuHod ¢dopmbel. Macco- u
TEMJI000MEH YaCTHII, Kamejdb U My3bIpel ¢ MOTOKOM. METOoJ aCHMITOTHYECKUX

AHAJIOTUM B TEOPUM MaCCO- U TEIUIONEpeHoca. BHyTpeHHue 3amadu o
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TEMI000MeHe TeN pa3nudHoi (popmbl. Macco- U TEIT000MEH YacTHI] pa3IMIHON
(GopMBI ¢ HEMOABIKHOM cpefoi. MaccomepeHoc B MOCTynaTeIbHOM MOTOKE MpU
manbix uucinax [lekne. MaccomepeHoC B JMHEHHOM CIBHIOBOM TIOTOKE MpHU
Manblx yucnax Ilexkne. MaccooOMeH 4acTUIl M Kamelb ¢ NOTOKOM MpU OOJBIINX
gucnax Ilekne (teopust muddy3noHHOro mnorpaHuyHoro cios). Jduddysus k
chepuyeckoil yacTulle, Karule W Iy3bIpI0 B IIOCTYMATEIbHOM IOTOKE MpU
pasnuuHbix unciax [lekne u Peitnonbnaca. JIuddysus k chepudeckoil dacTuie,
Karie W T1y3bIpio. B JUMHEHHOM CHBUTOBOM IIOTOKE WIPH MabIX YHCIaX
Peitnonpaca u moObix umciax Ilekme. Jluddy3us k chepe B MoCTymaTeIbHO-

CIBUTOBOM IOTOKE U MOTOKE C MapadoIMdecKum npoduiem.

6. MaccooOMeH, 0C/10:KHEHHBbI MOBEPXHOCTHOH HJIH 00beMHOI XUMHYeCKOii
peakuuen

MaccomnepeHoc, OCI0KHEHHBIM TMOBEPXHOCTHOM XUMHYECKOW pEaKIUeEn.

Huddys3us k BpamaromeMycs IUCKY U IUIOCKOW MIACTUHE MPHU MPOTEKAHUHU
o0beMHOM peakiuy. BHenHue 3a1aun MaccooOMeHa YacTHIL, Kaneilb U My3bIpei ¢
MOTOKOM MpH pa3iuuHblXx uuciax llexkne u Hamuuuu OOBbEMHON XUMHUYECKOU
peakuuu. BHyTpeHHue 3ajaud MaccolepeHoca TMpU HATUYUUM  O00BEMHOMN
XUMUYECKON peakuuu. HecranmoHapHbli MaccOOOMEH C OOBEMHON peakiuei.
I'maponuuamuka, Macco- U TEIIOOOMEH B HEHBIOTOHOBCKUX KHUIKOCTSX.
Peosiornueckne Moz1esii HEHBIOTOHOBCKUX HEC)KUMAEMBIX KUIKOCTEU. J|BUKEHUE
IJICHOK HEHBIOTOHOBCKUX XUAKOCTEH. MacconepeHoC B IJIEHKaX pPEOJIOTUYECKHU
CJIOKHBIX JKUIKOCTEH. [[BMKeHHWE HEHBIOTOHOBCKUX KHUAKOCTEH MO TpyOam u
KaHasmaM. TerionepeHoc B IUIOCKOM KaHaje W Kpyrjoi Ttpyde (¢ yderom
nuccunanuu). ['uapoarHaMUYeCKUd TEIMJIOBONW B3PhIB B HEHBIOTOHOBCKUX
JKUOKocTsax. OOTexkaHMe  IUIOCKOM  IUTACTUHBI  CTENEHHOW  KUAKOCTBIO.
3aTOIJIEHHAs! CTPYs CTENIEHHOW )XUAKOCTH. [[BMKEHHUE YaCTHIl, Kalelb U IMy3bIpei
B CTCIIEHHOM >KUIKOCTH.

7. DJieMeHTbl MEXaHUKH TBEPAbIX JUCIEPCHBIX Cpel B MpoIeccax

XUMHYECKON TEXHOJOTUH
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CTpykTypa M CTPYKTYpHBIE CBSI3M TBEpABIX IUCIEpPCHBIX cpel. [lonsarue

dbopM U pa3zMepoB TBEPABIX YACTHUII, TPAHYIOMETPUIECKOTO COCTABA, CHITYYECTH,
CIJI B3aWIMOJICHCTBHSI MEXIy 4YacTUIIaMH. PeoJorMvecKkre CBONCTBA CHITYyYHX
MaTepHaioB, KOHTAKTHBIC CHJIBl BHEITHETO TPEHHUS M aJAre3UOHHBIC CBOWCTBA
CBIMMYYHUX MATEepPHAIOB. J[BIKEHUE OXXKFDKEHHBIX TBEPIBIX JUCIEPCHBIX CHCTEM.
[lceBnooxmxkeHnnbie  ciaou. llpomeccel  Temmo- W MaccollepeHoca B
MICEBIOOKIKEHHBIX CIIOSAX. MexaHn4ecKue mporiecchl. [Iporeccsl n3MenbueHus u
n3MesbyIamye Mammabl. Kimaccndukamnus npoieccoB U MamyH. THITE IpoOHIToK
(ImeKoBbIe, KOHYCHBIE, BaJKOBBIC, MOJIOTKOBBICE M POTOpHBIE). THIBI MEIbHHUIT
(6bapabanHbie — IIeHTPOOEKHBIC W BUOPAIMOHHBIC, YJIAPHOTO JEHUCTBUS U Jp.).

CMmecurenn CBIIIYYHX MAaTCPHUAJIOB, KHHCTHKA ITPOLCCCOB CMCIICHU .

8. TenJioBble mpouecchl

OcHOBHBIE  ypaBHeHHMs TmpoiieccoB. Kiaccudukanus HMCHOJIb3yeMbIX
amnmaparoB. Termmo0OMEHHUKH C Mepeladei Temia yepe3 CTeHKY. KUmsaTuibHuKy.
OcHoBHBIE TiepeMeHHble Tmporecca. OOBEKTBI €  COCPEIOTOYECHHBIMU U
pacripeneneHHbiMu - nlapamerpaMu. [Ipumepnl. TenmooOMEHHUKH CMEIICHHUS.
TermnooOMEeHHUKY ¢ UACAIbHON M30JISIUEH, TETNIOOOMEHHUKHU C TIOTEPSIMU TeIIa
yepe3 CTeHKy. MaTeMaTh4yecKue MOJACNIU KOXYXOTPYOHBIX TEIIO0OOMEHHHUKOB.
Brmapusie anmapatel. OCHOBHbBIE ypaBHEHHs. Maremarudeckass MOZIENb
OJTHOKOPITYCHOM ¥ TPEXKOPITYCHOM YCTaHOBKH. TermaooOMeH H3IydYeHHEM.
3aKOHBI TEIJIOBOTO U3TyueHUs. Tenaoo0MeH U3IydeHueM MEXAY MOBEPXHOCTSIMU

TBCPAbIX TCJI, MCXKIY I'a30M U TBCpI[OI\/'I IMOBCPXHOCTBIO.

9. Nuddy3noHnbie nmpouecchbl
MareMaTnyeckoe OnuMcaHue paBHOBECHS B MHOTOKOMIIOHEHTHBIX CHCTEMaXx.
TepMoaIrHaAMHUKa PaBHOBECHBIX U HEPABHOBECHBIX COCTOSIHMN. MaTemaTuueckoe
onucanue mnporeccoB  auddysun. OnHodaszHas  HEMOJBWXKHAs  cpeja.
CraumonapHas  auddy3us B aBwkymmxca — cpenax. JAuddysus B

MHOTOKOMITOHEHTHBIX cucteMax. Juddy3nonnsii moreHiman. Maccomnepenada B
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aup¢y3uoHHbIX — mpoueccax. Moxaenun  maccomepenauu. [lneHouynesle U
pacCHbUIMTENBHBIE  KOJIOHHBI.  MaremaTtuyeckue  MOJENM  anmapaTroB €
[IOBEPXHOCTBIO KOHTAaKTa, 0Opa3yloulleiicss B IMpolLecce JABUKEHUS IIOTOKOB.
Monenn Tapenp4aThiX KOJIOHH. Mojenn HacaJodHbIX KOJOHH. Jlegopmarus
MaTEMaTUYECKUX MOJENEH IIpH HU3MEHEHMHM TUIPOJUHAMUYECKHX PEKHMOB.
MareMatnyeckass MOJENb 3MYJIbIAlIMOHHBIX KOJIOHH. MoJenu IyiabCaluOHHBIX

KOJIOHH. MOI[CJ'II/I POTALIMOHHBIX allllapaToB.

10.MaTemaTu4ecKue MO/IeJIU CYIIWJIBHBIX YCTAHOBOK
Kunernka cymku. KoHrtakTHble cymmnku. CymMiIKu €O CTallMOHAPHBIM
cinoeM. CyIIMIKU C TCEBIOOXKMXEHHBIM M JBWXKYIUM cioeM. OCOOEHHOCTH

MAaTCMaTHYCCKOIO OIIMCaHNA CYIIHJIIOK.

11. MaTtemaTn4yeckue MOJeJIM KPUCTAIH3AIUOHHBIX YCTAHOBOK
Onucanue pocta  KpPUCTAUIOB W 3apojblieoOpa3oBaHus.  Tumsl
UCIIOJIB3YEMBIX KPUCTAJIIM3ATOPOB. MareMaTnueckue MOJEIN KPUCTAIIIN3aTOPOB

Pa3IMYHOrO THIIA.

12. MaTemaTH4yecKue Mo/1eJIN NMPOIECCOB pa3ieleHust

PaBHOBecue u Maccomepezadya B CHUCTEMaX JKHIKOCTh-XKHIKOCTh. THITBI
UCIOJIb3YeMbIX ~ DKCTPAKIMOHHBIX  ammapatoB. MareMaTuyeckue  MOJENH
KOJIOHHBIX 3KCTPAaKTOpOB. PexkTu(ukaimoHHble ¥ aOCOPOLUMOHHBIE amnmaparsl.
Onucanne paBHOBECUS B CHCTEMax JKHIKOCTh-TIAp, KHUAKOCTb-Ta3. TwHIbl
PEeKTU(PUKAIUOHHBIX U aOCOPOIIMOHHBIX  amllapaToB, HX MaTEMaTUYECKOe
omucaHue. MaremaTudeckue MoOJeIn MEMOpaHHBIX YCTaHOBOK. OOmias
XapaKTEepUCTHKAa  MEeMOpaHHBIX  COCOOOB  pazdeneHus  cmeced.  Ux
knaccudukanusa. Bunsr memOpan. Onmcanue mporiecca nmepeHoca B MeMOpaHax.
MaremaTtnueckue Mozenu (QUIbTPAIIMOHHBIX YCTAHOBOK, YCTAaHOBOK OOpPaTHOTO

0CMOCa, IICPBAITOPAITNOHHBIX YCTAHOBOK.



13. 'oMoreHHble XUMHYECKHE PEAKTOPbI

['omorennsie m30TEpMUUYECKuEe peakTopbl. Knaccudukaius peakTopoB IO
IMAPOJAVMHAMUYECKOMY  IIpU3HaKy. PeakTop  NEepHOIUYECKOrO  IEUCTBHS.
IIporounslii peakTop ¢ Memankoi. Kackag peakTopoB HACAIBHOIO CMELICHUS.
OnTuManbHOE COOTHOIIEHHWE OOBEMOB pEaKTOpOB B Kackaae. Peaktop ¢
IPOAOIbHBIM MEPEMEIINBAHUEM NOTOKA (JJAMUHAPHBIN U TypOyJIEHTHBIA PEKUM).
BeiOop THHa peakropa € Y4Y€TOM CEJIEKTHBHOCTH peakuuu. MHKpo- U
MaKpoCMENIEHNe B peakTopax. Pacuer peakropa mnOpH NPOU3BOJIBHOM
pacnpeneneHun U BpEMEHU npeObIBaHUsl  pearupyromen CMECH.
KomOnHupoBaHHBIE MOJENHN peakTOpoB. IIpruMepbl NOCTPOEHHST MATEMATUYECKUX
MOJENIEd W  pacdyeT HEKOTOPBIX THUIIOB  IPOMBIIUICHHBIX  PEaKTOPOB.
@OTOXMMHUYECKUE PEAKTOPBl. ['OMOrE€HHbBIE HEHW30TEPMUYECKHE PEAKTOPHI.
Knaccudukanus peakTopoB MO 3HEPTETUYECKOMY MPU3HAKY. AnnabaTuyeckue u
noJuTponuueckue peaktopbl. CpaBHeHHE 3(P(EKTUBHOCTH aauabdaTUYECKUX MU
M30TEPMUYECKUX PEAKTOPOB. AMA0ATUUECKUE U MOJUTPONHYECKUE PEAKTOPBI C
IPOJOJIBHBIMU epEMEIINBAHUSAMU. Komb6unnpoBaHHbie MOJEIIN
HEM30TEPMUUYECKUX PEeakTopoB. OnTUMallbHbIE NMPO(UIN TeMmIepaTyp B KacKaie
PEaKTOpPOB U TPyOUATOM MOIUTPONUYECKOM peakTope. OnrtuMusanusi TpyouaToro
peakropa ¢ NPOMEKYTOUHBIM BBOJOM XOJIOJZHOM pearupyromed CMeCH.
ABTOTEpPMUYECKME PpEAKTOPBI. YCTOMYMBOCTH pabOThl aauabaTUYECKHX W
MOJIUTPOIIMYECKUX PEAKTOPOB. B3auMOCBSA3b YCTOMYMBOCTH W CEIEKTUBHOCTH.
[IpuMepsl MOCTPOEHUsT MAaTEMATHYECKUX MOJENIEH W pacdyeTa HEKOTOPBIX THUIIOB

IMPOMBIINIJICHHBIX HEU30TCPMHUUCCKUX PEAKTOPOB.

14. I'eTeporeHHble XUMUYECKHE PEAKTOPbI
['eTeporeHHbIe KaTATMTUUECKUE PEAKTOPHI, KIacCUu(PUKAIMSI KaTaTUuTUUSCKUX
PEaKTOPOB MO KOHCTPYKTUBHOMY U THAPOAMHAMHYECKHMM mpu3Hakam. OpHO- U

MHOT'OCJIOMHBIC PEaKTOPhbI Cco CTallMOHAPHBIM CJIOEM KaTajau3aTropa.
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KBasuromorennas u rereporeHHas Moaenu. [opsuve TOYKH B pEAKTOpe €O
CTAalMOHAPHBIM  CJIoEM  Karainuzaropa.  OnTuMu3anus  MHOTOCJHOWHBIX
KaTAJIMTUYECKUX PEAKTOPOB C MPOMEKYTOYHBIM BBOJAOM XOJIOJHOW pearupyromen
cmecu. OmnpeneneHue NTPOJOJBHOIO W PaJAHAIBHOIO TEPEMEINIMBAHUSA B
annabaTHYECKUX pEeakTopax €O CTAalMOHAPHBIM CIIOEM KaTajau3aropa. Y4eT
NaJCHUS] AKTUBHOCTHU KaTaJIU3aToOpa U U3MEHEHUE CEJIEKTUBHOCTH. Y CTOMYMBOCTD
peakTopa €O CTalMOHApPHBIM CJIOEM KaTaau3aTropa U BBIOOp AMAMETpa TPYOOK.
ABTOTEpPMHUYECKHE KATATUTUYECKAE PEAKTOPBI. PEakToOpsl ¢ ICEBIOOKUKEHHBIM
cioeMm KaranuzaTtopa. [IByxdasHas u Tpexdaznas monuenu peakropa. PeakTopsl ¢
JOBIKYLIMMCSI CJIOEM KaTAJIN3aToOpa. Y4eT U3MEHEHUS AKTUBHOCTH KAaTAJIM3aTOpa B
pPEaKTOpax C NCEBIOOKMKEHHBIM U JABWXKYIIUMCA Cll0eM Kartaiusaropa. [Ionsarue
0 MHOroa3HbIX KaTaIMTHYECKUX peakTopax. Ilpumepsl mocTpoeHwHs
MAaTEMaTUYECKUX MOJENEH pacueTa HEKOTOPBIX THUIIOB  IPOMBIIUICHHBIX
KAaTUIUTUYECKUX  PEAaKTOpPOB. ['a30)KUIKOCTHBIE M KUIAKOCTb-)KUIKOCTHBIE
peaktopbl. Kiaccupukanuss 1o KOHCTPYKTHBHOMY M THAPOJWHAMHYECKUM
npusHakaMm. Peakrop ¢ Memankon. TapenpyaTble M HAcaJO4YHBIE PEAKTOPHI.
Mopenb uaeanbHOrO BHITECHEHUS B ra30BOM U KUAKOM (azax. CUMMETpUYHbIE U
aCUMMETpUYHbIE  sSYeeuHble MOJEeIM C oOoOpa3oBaHMEM TBEpAOH  (a3bl.
Oco0OeHHOCTH COCTaBJIEHUSI MAaTeMaTH4YEeCKOW MOJENN MHOTO(a3HOTO peakTopa.
[Ipumepbl cocTaBieHUsT MATEMATUYECKUX MOJEIIEW M pacueTa HEKOTOPBIX TUIIOB
ra30’KUIKOCTHBIX PEAKTOPOB. PEakTopsl 1 MPOBEACHHUS IPOLIECCOB B CUCTEMAX
ra3-tBepaoe. Kinaccudukanus npoMpllIJIEHHBIX PEAKTOPOB MO0 KOHCTPYKTUBHOMY
U TUIPOJAMHAMUYECKOMY TMpH3HaKaMm. Mojaenu peakTopoB ¢ TBepaou (da3oil.
IIpumep cocTaBiieHMsT MaTEMAaTHYECKUMX MOJEJIEH U pacyera peakTOpOB I

OKHCJICHHA CCPHOI0 KOJIUCAaHa U U3BJICUCHHA MCTAJIJIOB U3 PYA.
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JlonoJIHUTeIbHAS TPOrpaMMa

MatepuaibHblii  0ajaHC MPOILIECCOB PA3ACIICHUsS] TETEPOrCHHBIX CHUCTEM.
Onenka dS(PQPEeKTUBHOCTH, COMOCTABICHWE W TPEUMYIIECTBEHHBIC 00JacTh
IPUMEHEHUS PAa3IMYHBIX IIPOLIECCOB U aIapaToB JUIsl pa3AeieHUsI T€TEPOreHHBIX
cmeceil. Ilpomecchl OTCTaMBaHWsI M YCTPOMCTBO —AaIlllapaToOB  pa3JICICHUS
CyCIICH3MM, OMyJbCHM U TbUleH. Pacder TMOBEPXHOCTHM OCAXICHHUS U
[IPOU3BOJUTEIIBHOCTY OTCTOMHUKOB. YCTPOWCTBO M JIEUCTBUE LIHUKJIOHOB

(IpocThIX M OaTaperHbIX ), THIAPOLIMKIOHOB.

Teuenne 4Cpe3 HCIIOABHIKHBIC 3CPHHUCTBLIC CIIOH. 3HaueHue T'uaApOINHAMUKHU
3CPHUCTBIX CJIOCB B IIPOHCCCAX (bHJIBTpOBaHI/IH, TCIIO- H MaCCOO6M€Ha,
rCTCPOrcHHOIo0 Karajiu3a U Op. OcHOBHEBIE XApaKTCPUCTUKHU OTHUX CJIOCB!
JUCIICPCHOCTDL, YACJIbHAsA ITOBCPXHOCTHb, ITOPO3HOCTD, SKBUBAJICHTHBIN AUaMCTpP
kaHanoB. Pacuer TrHApPaBIMYCCKOIO0 COIPOTHUBJIICHUS  CJIOA. FHI[pEIBJ'IPI‘—I@CKO@
COIIPOTHUBJICHUC CJIOCB HACAAOK IMPOMBINIJICHHBIX MACCO- H TEIIOOOMEHHBIX
allraparTtos. Pexxumel TCUCHU A IIOTOKOB B HaCcagO4YHBbIX KOJIOHHAaXxX.
rI/II[paBJ'II/I‘IeCKOe COIIPOTHUBJICHUC HACAAOYHBIX KOJIOHH. SIBnenus IIoABUCaHMU:A,
3axJ1eObIBaHUS U HHBCPCUHU (1)33 N PpaCcdcT COOTBCTCTBYIOIINX CKOpOCTCﬁ. Pa6oTa

KOJIOHH B PEXUME IMYJIbIMPOBAHMUS.

OUIbTPOBaHUE CYCIIEH3M M OYKMCTKAa ra3oB OT IMbUIEH Ha (QUIbTPaAX.
Crnenugurka nOBENEHUS OCAAKOB KaK 3€pPHUCTBIX CIIOEB: CXKUMaeMmble W
HEC)KUMAeMble OCaJKu.  Buabsl (QuiIbTpoBadbHBIX Meperopoaok. DakTopsl,
BIMSIONIME Ha CKOPOCTh (UIbTpoBaHUS. DUIBTPOBAHHWE TMPU IOCTOSHHOM
CKOPOCTH  (PWJIBTPOBAaHUA.  DKCIHEPUMEHTAIBHOE  OIpeNeJeHHEe  KOHCTaHT
ypaBHeHU (uibTpoBaHus. Krnaccudukamuss U ycTpoHCTBO OCHOBHBIX THUIIOB

HETIPEPHIBHO U TEPUOAUYECKH padoTalomux QIbTpoB U (GUIBTPYIOIIUX

HEHTPUPYT.
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IIpaBuia arrecraumu:

OueHka 3HAHUW acnupaHTa OCYIIECTBISCTCS B BHUJE KaHIUIATCKOTO
sK3aMeHa 1o Owieram. B OuieTsl BKJIIOYAIOTCA BOMPOCHI M3 OCHOBHOM W
JNOIMOJHUTEIIBHOM  4YacTe€d  OporpaMmbl  KaHIWJATCKOTO  3K3aMEHa IO
cnenuaibHocTh. [lo pe3ynbraram oOTBETa Ha BOMNPOCHI MO OWIETy W TMpHU
HEOOXOMMOCTH Ha JIOMOJIHUTEIBHBIE BOMPOCHI AaCHUPAHT MOXKET MOIYYUTh

CICaAyromue OICHKU:

OT1iiMyHO - Ha BCe BOIIPOCHI B ouiere JdaHbl IIPABUJIBHBIC OTBCTHI,
IMOJIHOCTBIO PACKPBIBAIOINNEC CYTb BOIIPOCOB, M Ha JOIIOJHUTCIIBHBIC BOIIPOCHI,

3aJaHHBIC KOMHCCHEH ACIIMPaHT OTBCTUJI ITPABUJIBHO W ITIOJIHOCTBIO.

Xopomo — Ha BONPOCHl JaHbl IPaBUWIbHBIE, HO HE IIOJHBIE OTBETHI.
PackpbITa cyTh paccMaTpuBaeMoOro mpouecca, HO He NMpUBEJeHbl npumepbl. Ha
JOTIOJTHUTENBHBIE BOIIPOCHI, 3aJaHHbIE KOMHCCHEW aCIIUPAHT OTBETHII MIPABUIIBHO

H IIOJIHOCTBIO.

Y10BJIETBOPUTEJIBHO — TOJBKO HAa YAaCTh M3 BOIPOCOB JIaH NPABUIIBHBIN
OTBET, HO Ha JIOIOJHUTEIBHBIE BOIIPOCHI, 3aJaHHbIC KOMUCCUEH MTOCTYNAIOIINN B

aCIMPAHTYPy OTBETHUII PABUIIBHO U MOJHOCTHIO.

HeynoB/ieTBOpUTEIBLHO — Ha BOMPOCHI MO OUJIETYy aCMPAHT OTBETHII HE

IIPaBUJIBHO.
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