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BBenenue

B ocHOBy HacToslied [pOrpaMMbl [OJIOKEHBI CIEAYIONUE JIUCLMIUIMHBIL:
CUCTEMHBI aHalu3 U MareMaTU4YecKOe MOJENMPOBaHUE IIPOLIECCOB XHUMUYECKOM
TEXHOJIOTMH, (DU3UKO-XMMHUYECKas T'HAPOJAMHAMHKA, MEXaHHKa TBEPABIX IUCIIEPCHBIX
CHUCTEM, TEOpHUs TEIJIO- U MACCONEPEHOCa, TEOPUSI XMMUYECKUX PeaKTOPOB, XUMHUUECKas
TEPMOJMHAMHUKA, HEPaBHOBECHAs! TEPMOJMHAMMKA HEOOPATUMBIX ITPOLIECCOB.

1. CucremMHbIii aHAJIH3 NPOUECCOB XHMHYECKOH TEXHOJIOIHH

OcHOBHBIE MPUHIUIBI CUCTEMHOTO aHAJIM3a; B3aUMOCBA3b SIBJICHUN B OT/AEIBHBIX
npoleccax M anmaparax; Wepapxusi sBJICHUH M MX CONONYMHEHHOCTh B H3yYEHHH
MPOLIECCOB W aNlaparoB, HepapXu4yecKas CTPYKTypa XUMHUYECKOTO IPOM3BOJICTBA;
B3aMMOBJIMSIHHUE anmnapaTos. MaremaTudyeckoe MOAEIUPOBaHUE KaK COBPEMEHHBIH METO/
aHaJii3a U CHHTE3a XMMHMKO-TEXHOJIOTMYECKUX MPOLECCOB U XUMHUKO-TEXHOJIOTHYECKUX
cucreM. CyIHOCTb U eI MAaTEMaTUYeCKOI'0 MOJEIMPOBAHUS O0BEKTOB XUMHUUYECKON
TEXHOJIOTMK, (OPMbI MPEACTABICHUs] MHpOpMALUM O Tpouecce (ynpaBileHHMs,
perpeccuu, nu(pdepeHLnanbHble ypaBHEHUs, UHTErPajbHble YpPaBHEHMS, KOHEUHbIE W
KOHEYHO-pa3HOCTHbIE ypaBHeHus1). IlocTaHoBKa 3a7auM MaTeMaTH4ecKOro ONMCAHUs
mpouecca. JIBa noxxoma K COCTaBICHHIO MaTeMAaTHYeCKOM MOJeNnHd mpolecca:
JNEeTEPMUHUPOBAHHBIM U croXacTHdeckuil. X BO3MOXHOCTH H cdepbl UCIOIE30BAHUSL.
Teopuss nomnobus u ananus pasmepHocteid. IlomoOHble npeoOpazoBanwus, (usnyeckoe
MOJIEJIMPOBaHKE, METO/Ia XapaKTepucTHIecKux maciitaboB. OCHOBBI TEOpUM MepeHoca
KOJIMYECTBA JBM)KEHMS, HSHEPrud, MAacChl, THAPOAMHAMHKA M T'HAPOJAMHAMHYECKUE
MPOLECCH: OCHOBHBbIE ypaBHEHMSI JIBUJKEHHUS JKHAKOCTEH, TI'MIpOJAMHAMUYECKas
CTPYKTypa IIOTOKOB, C)XKaTHe M II€peMEIIMBAaHUE Ta30B, pPa3JelieHHs] HEOJHOPOMHBIX
XKHUJKHUX M ra30BbIX CHCTEM, MIEpeMEINBAHUE B )KHIKUX Cpeaax.

2. TunoBble MOAE/IH CTPYKTYPbI IOTOKOB B aANNAPaTaX HENPEePLIBHOIO AelicTBUS

Monens uaeansHoro cMeuieHus. BeiBoa auddepeHunanbHOr0 ypaBHEHUST MOIEIH.
Bun ¢yHkumu oTKIMKa MOAeNnd Ha CTaHJApTHble BO3MyIleHusi. YacToTHbIE
XapaKTepUCTUKH MOJEIN. YCIOBHUS pPeau3yeMOCTH TPUHATBIX JOMYyIIEHHH B
NIPUJIOKEHUH K arnmapaTaM XUMMHYECKOW TeXHOJIOruu. MoJienb uieaibHOro BHITECHEHMSI.
BeiBox nuddepenumansHoro ypaBHeHuss moznend. Ilepematounas ¢yaxuus. Bup
(YHKLMM OTKJIMKA M 4YaCTOTHble XapaKTepUCTHKH Mojesid. CpaBHUTEbHAsS OLIEHKa
uiealbHbIX MOZie/Iel. DHTPONHMMIHAS OLIEHKA Mepbl YITOPSIA0YEHHOCTH IBUKEHHUS YACTHII.
Kanonnyeckoe 1 MUKpoKaHOHHYecKoe pacrpenesnenue ['n66ca. dakrop pacnpepaenenus
KaK BBIPaXEHHE BTOPOr0 3aKOHa TEPMOJUHAMHUKHU. YUeT paccessHUs 10 BpEeMEHH
npeObiBaHus.  Slueeynas  mopenb.  CBOWCTBO  JIeTeKTHpyeMOCTH.  YacToTHbIe
XapaKTePUCTUKU U BUJ (DYHKIMM OTKIMKA. BBIBO/ ypaBHEHUS NpeeNibHOTO Mepexoa K
MOJENN HJeasbHOro BbITecHeHUs. Juddysnonnas monens. KomOuHMpoBaHHBIE
(MHOromapamerpudeckue)  mojenu.  baiimacupoBanue.  [locnemoBatenbHoe — |
napajuieibHOe BKJIIOYEHHUE SYeeK HACaJbHOrO CMEIleHHS U BhITeCHeHUs. Mojenb ¢
3aCTOMHOM 30HOM.

3. Teuenue }KHAKOCTH B IVIEHKAX, TPYOax, CTPYSX H NOrPAHUYHBIX CJIOSX

VYpaBHeHMSI M TIpaHUYHbIE YCIOBUS THAPOAWHAMMKHU. TedeHWe, BBI3BAaHHOE
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BpallleHueM Jaucka. ['mapojuHaMuka TOHKMX CTeKaloluX mieHoK. CTpyiHble TeYeHUsl.
JlamuHapHoe TeyeHHe B TpyOax pasznuvHoi ¢opmbl. [IpomonsHoe obrexaHue miaockoi
minactuHbl. [lorpanuyneiit cinoi. JlpvxkeHue dvactull, Karenb, My3bIped B KHIKOCTH.
Obmee pemenne ypaBHenudt CrTokca B ocecHMMeTpuYHOM ciydae. OOTekaHue
cepuyeckoil 4acTUIbl, Karuld M Iy3bIps IOCTYIATENbHbIM CTOKCOBBIM ITOTOKOM.
Cdepuueckre yacTUIIBI B TOCTYNATEIBHOM ITOTOKE MPU YMEPEHHBIX M OOJIBIINX YHCIaxX
Peiinonpica. Cdepuueckre Kamid U Iy3bIpd B IIOCTYNATEIBbHOM [OTOKE IpHU
YMEpEeHHBIX U Oonbluux yucnaax PefiHonbaca. O6Tekanune cdhepryueckoi YacTUIbl, KAy
M Iy3bIps CABUTOBBIM IOTOKOM. OOTexkanue HecdepuuecKux TBEPABIX YAaCTHII.
OO6rekanve nunuHzapa (muockas 3agada). OOrexanue neGOPMHUPOBAHHBIX Karelb W
nmy3bipeil. CTECHEeHHOE JBUXKEHHE YaCTHII.

4. XumMHu4eckasi TepMOJAHHAMHKA

Cucrema. Cocrosinue cuctemMsl. Y paBHEHUs COCTOSIHUSL. DHeprus. Pabora. Tennora.
Hynesol w mepBblii 3akoHbI TepMOAMHAMUKH. OCHOBHBIE 3aKOHBI TepMOXUMHH. O
paBHOBECHBIX W 00paTMMBIX mpoieccax. Bropoit u TpeTuil 3aKOHBI TEPMOIUHAMUKH.
JlnneiiHas TepMoJMHAMMKA B 3aJa4ax XMMUM U XMMHUYECKOH TEXHOJIOTHH. YpaBHEHUS
coxpaHeHus. JluccunaruBHas ~ (QyHKUMS ~ MHOroasHOH TIeTepOreHHOW  Cpejibl.
Cootnomenue B3aumHoctd Omnzarepa. IloToku Mmaccel W Temia B CIUIOIIHON ase.
MaccomnepeHoc B XUMUKO-TEXHOJIOTHUECKHX CUCTEMAaX C YYeTOM HalHuusi MexX(]asHbIX
MOBEPXHOCTeH. BapuallMOHHBIH TNPUHUMI MHHUMYMa [IPOM3BOJACTBA SHTPOINMHU.
IlpuHnun MHHMMYMa NpPUBEIEHHBIX TEPMOAMHAMHYECKMX MOTOKOB. OmnpejeneHue
CpeJHEN TOJIILIMHBI TUIEHKU B JAMCIIEPCHO-KOJIBLEBBIX pexumax TeueHusi. HepaBHoBecHas
TEPMOJMHAMUKA  HEOOpaTMMBIX  IPOLIECCOB B  XHMUYECKOH  TEXHOJIOTMH.
Tepmonunamuyeckas  QyHkuus  JlsnmyHoBa Bpasim  oT  paBHOBecus. Merton
TepMOAMHaMHUYecKUX (QyHKIuH JIsmyHoBa A1 BEISBIEHHST XUMUYECKHX OCHUILISATOPOB.
CoBpemennoe cocTosiHue NpobieMbl KoneOaTesnbHBIX peakuuid B XUMHH. DKCEpPrus,
IKCEPreTUYECKU METOJ aHAIM3a XUMHUKO-TEXHOJIOIMYECKUX CUCTEM; HH(POPMAILIMOHHO-
TEPMOJIMHAMHUYECKHH TPUHIMUII; UCII0JIb30BaHHE METOJ0B ONTHMH3ALMK TPH CO3JAHUU
3HEpro- M pecypcocOeperarolux MPOU3BOACTB (NPSIMBIE, JIEKOMIIO3UI[MOHHBIE,
CTPYKTYPHO-AEKOMIIO3ULIMOHHBIE METO/IbI).

S. Macco- H TenJionepeHoc B NJIEHKAX KHAKOCTH, TPY6ax M MJIOCKHX KaHAJax

YpaBHeHHE W TIpaHU4YHbBIE YCIIOBUSI TEOPUH KOHBEKTHBHOIO TEIJIO- |
macconeperoca. Jluddysus k Bpamaromemycs aucky. TeruionepeHoc K TIIOCKO¥
miaacTuHe. MacconepeHoe B IUIEHKaX JKMIKOCTH. Temno- M MaccomepeHoc mnpu
JIaMUHApHOM TeYeHWH B Kpyrioi Tpybe. Temno- u MaccomepeHOC MpH JIAMHHAPHOM
TeYEHHH B TuUIocKo TpyOe. Ilpenensnsie yncna Hyccenbra npu naMuHapHOM TeYeHUH
KUJIKOCTeH mo Tpybam pasnuuHOi (opmbl. Macco- U TerooOMeH 4acTHll, Kaneib W
my3bIpe ¢ TMOTOKOM. MeToJ acHMNTOTHYECKMX AaHaJOTMii B TEOPMHM Macco- U
TerionepeHoca. BHyTpennue 3a1a4m o tennoodmene Ten paznuyuHol Gpopmbl. Macco- u
TEIIO0OMEH 4acTHLl pa3fnyHOM (OpMBI ¢ HEMOABMIKHOW cpenoit. MacconepeHoc B
NOCTyNaTeJIbHOM II0TOKe IpH Malbix 4uciax llexine. MacconepeHoc B nuHelHOM
CIBUTOBOM II0TOKE IIpH ManbiXx uyucnax [lexne. MaccooOmeH dYacTuil W Kamesiab C
MOTOKOM Tipu Oosbiux yucnax Ilexne (teopust 1uddy3MOHHOTO MOrPaHUYHOrO CIOS).
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JTuddysus x chepuueckoit yacTuie, Kamie U IMy3bIpi0 B MOCTYNATEILHOM MOTOKE MPH
pasnuuHbiX yKcnax Ilexkne u Peitnonbaca. Jluddysus k chepudeckoit yactuie, karmie u
My3bIpro. B nMHEHHOM CIBUIOBOM IOTOKE NMPU MalibiX uMciax PeiHonbaca u mo0ObIxX
yucaax Ilexne. Juddysus k chepe B nocrynareibHO-CIABUIOBOM MOTOKE U MOTOKE C
napaboinyecKuM rpoduiiem.

6. MaccooOmeH, 0c/10’KHEeHH b1 OBEePXHOCTHOMH H/IH 00beMHOM XHMHYeCKOi
peakuueu

Macconepenoc, OCI0XKHEHHBII TOBEPXHOCTHOW XMMHYECKOM peakiue.

Huddysus k Bpaumaromiemycs IMCKY M IUIOCKOW IUIACTHHE IIPH MPOTEKAHHH
00beMHOM peakiud. BHelmnue 3ajauu MaccooOMeHa YacTHIl, Karelb  Iy3bipeil ¢
IOTOKOM TIpH pas3iuyHbIX 4uciax Ilexne u Hanuyuu oObeMHON XMMHUYECKOH peakiiyu.
BHyTpeHHue 3ajauv MacconepeHoca Npu HAIMYMK OOBEMHOM XMMHUYECKOW peakIMH.
Hecranmonapueiii MaccooOMeH ¢ o0beMHOM peakuuei. ['uapoauHamuka, macco- u
TEII000MEH B HEHBIOTOHOBCKMX JKHJKOCTSX. Peosorudeckne Moei HEHbIOTOHOBCKUX
HEC)KMMAEMBIX JKUIKOCTEH. J[BMIKEHHME TIJIEHOK HEHBIOTOHOBCKUX  IKUIKOCTEI.
MacconepeHoc B NIEHKaX pEONIOTHMYECKH CIIOXKHBIX JKAAKOCTEH. JIBMxKeHHe
HEHBIOTOHOBCKMX KMIKOCTEH 110 TpyOaMm M kaHayiaMm. TerionepeHoc B IJIOCKOM KaHale
U Kpyrioi TpybGe (¢ yderoM auccumanuu). I'maponuHaMHYeCKUil TEIUIOBOW B3pHIB B
HEHBIOTOHOBCKHMX JKHAKOCTAX. OOTekaHue MIOCKOW TUIACTHHBI CTENEHHOM JKUIKOCTBIO.

3aToruieHHas CTpys CTENEHHOH XHMIKOCTH. JIBM)KEHHe 4YacTHIl, Karejib W Iy3bIpei B
CTEINeHHOM KHJIKOCTH.

7. DeMeHTbl MEXaHHKH TBEPALIX JUCNIEPCHBIX CPeJl B mponeccax XHMHYECKOH
TEXHOJIOTHH

CrpykTypa M CTPYKTypHBIE CBSI3U TBEpHAbIX AUCHEepcHBIX cpen. [loHstue dopm u
pasMepoB  TBEPABIX YAaCTHIl, TI'PaHYJIOMETPHUYECKOr0 COCTaBa, ChHIMYYECTH, CHII
B3aUMOJZIEUCTBUS MEXy 4acTulamu. Peonoruyeckue CBOMCTBA CHITYYHX MaTEpPUAOB,
KOHTaKTHBIE CHJIBI BHEIIIHEro TPEHHUs U a[re3MOHHBIE CBOMCTBA CHIMYYHX MaTEpUAIOB.
JIBroKeHHEe OXHMXKEHHBIX TBEPIBIX HOHCIEPCHBIX cucTeM. [lceBIOOKMKEHHbIE CIIOM.
[Iponeccel Temmo- ¥ MaccomepeHoca B TICEBIOOKIKEHHBIX CIOSX. MexaHWYecKkue
npoueccel. [lpouecchl u3MenpyeHus W u3Menpvarolmpe Mamubbl. Kiaccudukaius
MPOLIECCOB ¥ MalMH. THUIbl ApoOUIOK (11IeKOBbIe, KOHYCHBIE, BaJIKOBBIE, MOJIOTKOBELIE
poropHslie). Tunbl MenpauL (6apabaHHble — HEHTPOOEIKHBIE U BUOPALIHOHHBIE, YAaPHOTO
JencTBus U Ap.). CMECUTENH ChIlyYUuX MaTeprasioB, KWHETHKA MPOLIECCOB CMEIIEHHUS.

8. Tensosbie npouecchbl

OcHoBHBble ypaBHeHusi mnpoueccoB. Kiaccubuxaiusi MCronb3yeMbix armaparos.
TeruiooOMeHHUKM ¢ riepenadeid Teruia yepe3 creHkKy. KunstuinbHuku. OCHOBHBIE
nepemeHHele nporecca. OOBEKTBI € COCPEJOTOYEHHBIMH M  paclpeieleHHbLIMU
napamerpamu. [Ipumepsl. TeroodOMeHHukH cmeleHus. TennooOMeHHUKH ¢ HJleanbHOM
U30JIS1MEH, TEIUIOOOMEHHMKU C TOTepSIMU Terla 4Yepe3 CTeHKy. Maremaruyeckue
MOJIENIM  KOXKYXOTpPYOHBIX TemooOMeHHUKOB. Beinapabie anmaparsl. OCHOBHBbIE
ypaBHeHus. Maremaruyeckass MOJIeJb OJHOKOPIYCHOH M TPEXKOPIYCHON YCTAHOBKH.
Terioobmen u3nyyeHueM. 3aKOHBI TEIUIOBOTO M3JIy4yeHUs. TeruiooOMeH H3ydYeHHeM
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MEX/y ITOBEPXHOCTSAMHU TBEP/IX TEJ, MEX/Yy Ia30M U TBEPJ0i MOBEPXHOCTHIO.
9. Nuddysnonusie npoueccsl

Marematuyeckoe ONKMCAHME pABHOBECHS B MHOIOKOMIIOHEHTHBIX CHCTEMaXx.
TepmoauHaMuka paBHOBECHBIX M HEPaBHOBECHBIX COCTOSIHMA. MareMaTuueckoe
omucanue npoueccos aupdysun. OnHobasHas HenonBmxHas cpena. CraruoHapHas
mipdy3us B aBwkymmxcs cpenax. Juddysus B MHOMOKOMIIOHEHTHBIX CHCTEMaXx.
Juddysuonnsiii nmorenuman. Macconepenava B auddysuoHHbsIx mnpoueccax. Mopenu
macconepeadd. [lneHouHble ¥ pachblUIMTENbHbIE KOJOHHBIL MareMaTHYecKue MOJeNu
anrnaparoB ¢ MOBEPXHOCTbIO KOHTAKTa, 00pa3yrolleics B MPOLECCe JABHKEHHS TTIOTOKOB.
Mopgenu TapenbyaTeiXx KOJOHH. Moaenu Hacago4yHbIX KosoHH. Jlehopmarus
MaTeMaTHYeCKUX MoJeeidl IMpu  M3MEHEHWH TUAPOJMHAMHYECKMX  DPEXHMMOB.
MaremaTtuyeckas MOJENb SMYJIbrallAOHHBIX KOJIOHH. MoJienu myJibCallHOHHBIX KOJIOHH.
Mogenu poTaliMOHHBIX annapaTos.

10.MaTemaTHuecKHe MOJEJIH CYIIHJIbHBIX YCTAHOBOK

Kuneruka cymku. KonraktHele cymmnku. CyLIHIKH CO CTAlMOHAPHBIM CIIOEM.
Cymmiku ¢ nceBIo0KKEHHBIM M ABIXKYIIUM ciioeM. OCODEHHOCTH MareMaTu4ecKkoro
OIMUCAaHMsI CYLIUIIOK.

11. MaTtemaTH4eCKHe MO/ KPHCTAVIH3AHOHHBIX YCTAHOBOK

Onucanue pocra KpUCTa/UIOB M 3apojbiiieoOpasoBanusi. THIBI HMCIIONB3yeMBbIX
KPUCTAIIN3aTOpOoB. MaTemaTHueckue MOJIeNM KPUCTAJIIM3aTOPOB Pa3InYHOIO TUIIA.

12. MaTemaTH4YecKHe MOJe/IH NPOLECCOB pa3ie/ieHUs

PaBHoBecue © Maccomeperaya B CHCTeMaX  IKHUAKOCTh-KHIAKOCTH. THIIBI
UCTIOIB3yEMBIX SKCTPAaKIMOHHBIX amnmapatoB. MareMaTuyecKue MOJENH KOJOHHBIX
3KCTpakTopoB. Pextudukauuonnsie u abcopOumoHHblE anmaparbl. OnucaHue
pPaBHOBECHSI B CHUCTEMAX JXKUIKOCTb-IIAP, KUAKOCTh-ra3. TUIbl peKTU()HUKAIMOHHBIX W
abCcopOLIMOHHBIX aNmapaToB, MX MaTeMaTHYECKOe omucaHue. MatemaTrudyeckue MOJENN
MeMOpaHHBIX ycTaHOBOK. O0Imas xapakTepucTuka MeMOpaHHBIX CIIOCOOOB pasieeHus
cmecei. Mx knaccudukanus. Buasr memOpan. Onmcanwe mnpolecca rmepeHoca B
memOpanax. Maremaruueckue MoJienu (UIBTPALMOHHBIX YCTAHOBOK, YCTAHOBOK
obpaTHOro ocMoca, rnepBarnopalMOHHbIX YCTAHOBOK.

13. 'omorenHbie XHMHYECKHE PEaAKTOPbI

['omorennsie m3oTepmuyeckue peaktopsl. Knaccupukamusi peakTopoB 1o
rUPOJMHAMUYECKOMY Npu3HaKy. Peaktop mnepuoauueckoro neictBus. [IpoTounsiii
peakrop ¢ wMmewmankoi. Kackajn peakTtopoB wuzaeanbHoro cmemeHus. OnTuMaibHOE
COOTHOIIEHHEe O00BEMOB peakTopoB B  Kackajge. Peaktop ¢  HpojosibHbIM
nepeMenIMBaHueM [0TOKa (JlaMUMHApHBIE M TypOysneHTHbId pexum). Bwibop Tumna
peakTopa ¢ y4eTOM CEJIEKTMBHOCTH peakiuu. MUKpo- U MakpocMelleHHe B peakTopax.
Pacuer peaktopa npu IPOU3BOJBHOM pacrlpefeleHMd W BpPEeMEHH IpeObiBaHusI
pearupyromei cmecu. KomOunupoBanHble Mozenu peaktopoB. [Ipumepsr moctpoeHwus
MaTeMaTHYECKUX MOJIEJIeH W pacyeT HEKOTOPHIX THUIIOB IPOMBIIIIEHHBIX PEaKTOPOB.
DoToXUMHUYECKHE  PEaKTOPBI. I'oMoreHHbIe HEM30TEPMUYECKHE  PEaKTOpBbI.
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Knaccupukaims peakTopoB MO 3HEPreTHYECKOMY MpU3HaKy. AjauabaTHdeckue u
nonurponuyeckue peakrtopbl. CpaBHeHue d¢ddeKTUBHOCTH anauabaTHYecKux WU
U30TEPMUYECKMX pPEaKkTOpoB. AjuabaTHYecKue | TOJMUTPONMYECKUE pPEeaKkTOphl ¢
MPOJOILHBIMHM TiepemMelnuBanusMu. KoMOMHHMpOBaHHBIE MOJENH HEHU30TEPMUYECKHUX
peakTopoB. OnTHManbHble TPOGUIN TeMmIepaTyp B Kackalie pPeakTOpoB M TpyOuaTroM
MOJUTPONUYECKOM peakrope. OnTumH3aLus TpyO4aToro peakropa ¢ MPOMEKYTOUYHBIM
BBOJIOM XOJIOJIHOM pearupyrouei cMecu. ABTOTEpMUYECKUE PeakTOphl. Y CTOMYHMBOCTH
paboTel anuabaTUuecKuX M MOJUTPOMHYECKHX peakTopoB. B3auMocBs3s ycTounBoCTH
M celeKTUBHOCTH. [IpuMmepsl mocTpoeHMst MaTeMaTH4ecKHMX MOJENed M pacuera
HEKOTOPBIX THIIOB IIPOMBIILIEHHBIX HEU30TEPMUYECKMX PEAKTOPOB.

14. I'eTeporeHHbie XHMH4YECKHE PEAKTOPbI

[‘ereporeHHble KAaTaJUTUYECKHE pPEAKTOPBI, KIACCH(HUKALMUS KATAIUTUYECKHX
peakTopoB IO KOHCTPYKTHBHOMY M THAPOJMHAMMYECKMM mpu3HakaM. OjpHo- u
MHOTI'OCJIOMHBIE PEAKTOPHI CO CTALIMOHAPHBIM CJI0oeM Karaiuszatopa. KBasuromorensas u
rereporenHas mozend. I'opsyMe TOYKH B peakTope CO CTALMOHAPHBIM CJIOEM
katanusaropa. ONTUMU3alMs  MHOTOCJOHHBIX  KAaTAJUTHYECKHX  PEakTOpPOB  C
POMEXYTOYHBIM BBOJIOM XOJIOJHOMN pearupyroieii cMecu. OnpeesieHre mpoi0JbHOr0
¥ pajidaJibHOro NepeMeIMBaHus B aquabaTUYeCKUX peakTopax co CTalMOHAPHBIM CII0EM
Karajau3aropa. YYeT naJeHusi akTUBHOCTH KaTajid3aTopa W U3MEHEHHE CEJIeKTHBHOCTH.
YCTOMYMBOCTh peakTopa CO CTaMOHApHBIM CJIOEM KaTaau3aTopa M BHIOOp Juamerpa
TpyOOK. ABTOTEpMHUYECKHE KaTATUTUYECKAE PEaKTOPbl. PeakTophbl ¢ MCEBI00KUKEHHBIM
cioeM Karanusatopa. JIByxdasnas u Tpexdasnas monenu peaxtopa. PeaxTtopsl ¢
JABHOKYIIMMCS CJIOEM KaTalu3aTopa. Y4YeT M3MEHEHHsl aKTUBHOCTH KaTajlu3aropa B
peakTopax ¢ ICEBIOOKHMKEHHBIM M JBHKYILMMCS clioeM Karanu3aropa. Ilonsitue o
MHOro(asHbIX KaTalMTHYECKUX peakTopax. [IpuMepsl MOCTPOEHMS MaTeMaTU4YeCKHUX
MOJieJieli pacueTa HEKOTOPBIX THUIIOB IPOMBILUIEHHBIX KAaTAIUTHYECKUX PEAKTOPOB.
["a30)KUAKOCTHBIE M JKMJKOCTb-)XMIKOCTHBIE  peakTopbl. Kiaccudukaums o
KOHCTPYKTMBHOMY M THAPOJMHAMUYECKMM TpuU3HakaMm. PeakTop ¢ MelaiKou.
Tapenbyareie 1 HacagoO4YHble peakTopbl. MojieNb WEaIbHOIO BBITECHEHHMSI B I'a30BOH U
UKol (asax. CMMMeTpUUYHbIE H ACHMMETPHYHBIE siYeeYHble MOJEIH ¢ 06pa3oBaHUuEM
TBepAod (aspl. OCOOEHHOCTH COCTABIEHUSI MaTEMATHYECKOH MOIENH MHOro(asHoro
peaktopa. IlpuMepsl cocTaBieHMsi MaTeMaTHUYeCKUX MoJeleld H pacueTa HEKOTOPhIX
THUIIOB I'a30)KU/IKOCTHBIX peakTopoB. PeakTophl [isi MpoBeIeHHS MPOLIECCOB B CUCTEMAX
ra3-Teepaoe. Kiaccudukaiys MNpOMBIIIEHHBIX PEAKTOPOB IO KOHCTPYKTHBHOMY H
THAPOIMHAMHUYECKOMY Tpu3HakaM. Mojenu peakTopoB ¢ TBeppoil (asoit. [Tpumep
COCTaBJICHUSI MATEMATHYECKUX MOJIETIEH M pacueTa peakTOPOB VIl OKHUCIEHHS CEPHOrO
KOJIYEe/IaHa ¥ U3BJICYEHHS METAJIOB U3 PY/I.
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