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OcHoBHas nporpamMma

1. CucTteMHBIIi aHAJIN3 POLECCOB XUMHYECKOH TEXHOJIOTHH

OCHOBHBIE TPUHLMIBI CUCTEMHOTO aHAJIM3a; B3aUMOCBSI3b SIBIICHUI B
OTJEJIBHBIX MPOLECCAX U allapaTax; UeEpApXus SIBJICHUNA U UX COMIOJYUHEHHOCTh B
M3YyYECHHH IIPOLIECCOB M amllapaToB; HEpapXuyecKas CTPYKTypa XUMHUYECKOTO
MIPOU3BOJICTBA; B3aMMOBJIMUSHUE ammapaTroB. MaTeMaThuueckoe MOJEIUPOBAHUE
KaK COBPEMEHHBIM METOJ AaHAJIN3a W CHUHTE3a XUMHUKO-TEXHOJOTHYECKUX
MPOIECCOB UM XUMHUKO-TEXHOJOTrHueckux cucremM. CylmHOCTh U LEIu
MaTEeMaTUYECKOTO0 MOJICTUPOBAHMS OOBEKTOB XUMHUYECKOU TEXHOJIOTHH, (HOPMBI
npejAcTaBieHus  uHbopMmaluu O  mpolecce  (ympaBieHHs,  PErpeccuw,
muddepeHnranbuble  ypaBHEHHS, WHTETpalIbHBIC YpaBHEHHUS, KOHEUHBIE U
KOHEYHO-PA3HOCTHhIE ypaBHeHMs). I[locTaHOBKa 3agauM MaTEMaTHYECKOTO
onucaHus mnpoiecca. JIBa moaxojga K COCTaBJICHHUIO MaTEMaTUYeCKOM MOJIEIH
mpoiiecca: JeTEPMUHUPOBAHHBIN M CTOXacTUdeckuid. VX BO3MOkHOCTH U cepbl
HCIONB30BaHuA. Teopuss momoOust W aHanu3 pasmepHocTedl. I[lomoOHbIe
npeoOpa3oBaHus, (PU3NUECKOE MOICIUPOBAHUE, METOJA XapaKTEPUCTUUCCKUX
MacimTaboB. OCHOBBI TEOPUHU MEPEHOCA KOJIWYECTBA JBUKEHUS, SHEPTUU, MACCHI;
TUAPOJMHAMUKA W THUIPOJMHAMUYECKHE TIPOILIECChl: OCHOBHBIE YpaBHEHUS
JIBIKEHUST JKUJIKOCTEH, THAPOJMHAMHYECKAs CTPYKTypa TMOTOKOB, C)KaTHE U
MepeMeIINBaHNE Ta30B, Pa3/ICIICHUS] HEOJHOPOIHBIX KUJKUX U Ta30BBIX CHUCTEM,

MICPCMCINNBAHUC B JKUIKHUX CPpCaax.

2. TunoBbie MOJeJIM CTPYKTYPhI NOTOKOB B ANINIapaTaxX HeNpepbIBHOIO
AeHCTBUA
Mopnens uneanbHoro cmeumeHusi. BoiBog auddepeHunansHOro ypaBHEHUS
Mozaenud. Bua ¢yHKUMM OTKJIMKAa MOJETM Ha CTaHJApTHbIE BO3MYIICHUS.
YacTOoTHBIE XAPAKTEPUCTUKU MOJEIU. YCIOBUA PEAIU3YEMOCTH IPUHSITBIX
JNONYLICHUM B IPUIIOKEHUM K ammnaparaM XUMUYECKOM TeXHOoJoruu. Mopenb

UJCATbHOTO BBITECHEHUsA. BbpIBOA nuddepeHnanibHOro ypaBHEHUS MOJIEIH.
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[lepenatounas Gynkums. Bug QyHKIMN OTKIMKA M YaCTOTHBIE XapaKTEPUCTHKU
Mozenu. CpaBHUTENbHAs OLIEHKA HJCAJbHBIX MOJENEH. DHTPONUHHAs OLIEHKA
MeEpBbI YIOPSIAOYEHHOCTH JBHKCHUS YaCTHL. Kanonunueckoe 17}
MUKpOKaHOHHYECKOe pacnpezenenue [ub0ca. dakrop pacrpeneneHus Kax
BBIPAKEHUE BTOPOrO0 33aKOHA TEPMOJMHAMHUKH. YUET PACCESHHS [0 BPEMEHU
npeObiBaHus. SueeuHas wmojenb. CBOMCTBO JETEKTUPYEeMOCTH. YacTOTHBIE
XapaKTepUCTUKH M BUJ (QYHKIUH OTKIUMKA. BBIBOA ypaBHEHHsS NpEIeIbHOTO
nepexoga K MOJENM uAeanbHOro BbITecHeHUs. Juddy3noHHas Monemb.
KoMOunupoBanusle  (MHOromapameTpuyeckue) Mmojaenu.  baiimacupoBaHue.
IlocnenoBarenbHOE M NMApaUIEIbHOE BKIIIOUEHHUE SYEEK UACAIBHOTO CMELICHUS U

BbITeCHEHHUSA. Moenb ¢ 3aCTOMHOM 30HOM.

3. TeyeHme KMIAKOCTH B MJIEHKAX, TPYOAX, CTPYAX M MOTPAHUYHBIX CJIOAX

VYpaBHEeHUs W TpaHUYHBIC YCJIOBHUS THAPOJWHAMHKU. TedeHue, BbI3BAaHHOE
BpallleHHEeM AucKa. ['MIpoaMHaMUKa TOHKHX CTEKaloIMX IMIeHOK. CTpyiHbIe
TeueHus. JlamuHapHoe TedyeHHUe B TpyOax paznuuHo ¢opmbl. [IpomonbHOE
oOTeKaHHe IUIOCKOM IacTHHBL. IlorpanudHbiid ciioi. JIBMKeHHe JacTHIl, Kaneb,
my3bipeit B sxxuakoctu. O61iee pemienre ypaBHeHu CTOKca B 0CECUMMETPUYHOM
cinyuyae. OOtekanue chepruyecKor YacTHIlbl, KalId U MY3bIpsl MOCTYMaTEIbHBIM
CTOKCOBBIM TOTOKOM. Cdeprueckre YacTUIlbl B TMOCTYMATEIIbHOM IOTOKE TPH
yMEPEHHBIX M OoibIuX uuciax PeliHonpaca. Cepudeckue Karid U My3bIpu B
MOCTYMATEeILHOM TOTOKE TPH YMEPEHHBIX U OOJBIIMX 4YHCIax PeitHonb/ca.
OOTekanue chepuyecKoil YacTUIbl, KAl U TYy3bIPS CIBUTOBBIM IOTOKOM.
OO6tekanue Hechepudyeckux TBEpAbIX dYacTull. OO0TekaHue MMWIMHApPA (IUIOCKas
3amaya). OOrekanue neQoOpMUpPOBAHHBIX Kamelb U Ty3bipeid. CTecHeHHOe

JABHXKXCHHUEC YaCTHII.

4. XuMu4yeckasi TepMOJAMHAMHUKA
Cucrema. CocTosiHMEe CHUCTEMBbI. YpaBHEHHUs cOoCcTOsHMs. DHeprusi. Pabora.

Tennora. HyneBoii M mnepBblid 3aKOHBI TEPMOAMHAMUKU. (OCHOBHBIE 3aKOHBI
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tepMoxumu. O paBHOBECHBIX M OOpaTUMBIX Mpoleccax. Bropoit u Tperuit
3aKOHBl TEPMOJMHAMUKHM. JIMHENMHAs TEepMOAMHAMMKAa B 3aJayax XHMHUU U
XUMHUYECKON TEXHOJOTUHU. YpaBHEHMsI coxpaHeHMs. JluccunaTuBHas (QYHKIUS
MHOroga3zHoil rereporeHHON cpenbl. CooTHouieHue B3auMHOCTH OH3arepa.
Ilotoku Mmaccel M Temia B CIUIOMHOM (¢a3ze. MacconepeHoc B XHMMHKO-
TEXHOJOTMYECKHX CHCTEMax C YYE€TOM Haauuusg MeX(a3HbIX ITOBEPXHOCTEM.
BapuanmoHHbII DOPUHLUMII MHMHUMyMa IIPOM3BOJACTBA JHTponuu. [IpuHimn
MUHHAMYMAa IIPUBEIECHHBIX TEPMOJAMHAMUYECKUX MOTOKOB. OIpenesenne cpeaHen
TOJIIUHBI TUIEHKA B JAUCIEPCHO-KOJBLEBBIX peXUMax TeueHus. HepaBHoBecHas
TEPMOJUHAMHUKA HEOOpPAaTUMBIX MPOLECCOB B XUMHUYECKOW TEXHOJIOTHH.
Tepmogunamuueckass ¢yHkuus JlsmyHoBa Baanu oT paBHOBecusi. Meron
TepMOJUHAMHUUECKUX (PyHKuMHA JlAmyHOBa Al BBIBJICHUS  XUMHYECKHX
ocunuIATOpoB. COBPEMEHHOE COCTOSTHUE MPOOJIEMBI KOJEOATEIbHBIX pEakUuil B
XUMHH. DKCEPrusi, dKCEPreTUUECKUA METOJ aHAJIN3a XWMHKO-TEXHOJOTMYECKHUX
CUCTEM; HMH(POPMAIIMOHHO-TEPMOJUHAMUYECKUIA  NPUHIMN;  HCIOJIb30BaHUE
METOJIOB ONTHUMHU3ALMU TpPH CO3JAaHUM DHEPro- U pecypcocOeperaromx
MIPOU3BOACTB (MpsAMBIE, JIEKOMIIO3ULUUOHHBIC, CTPYKTYPHO-AEKOMIIO3HIIMOHHBIE

METO/IbI).

5. Macco- 4 TelionepeHoc B IVIEHKAX KHIKOCTH, TPYOAX M IJIOCKHUX
KaHaJax

YpaBHEHME U TpPaHUYHBIE YCJIOBUA TEOPUM KOHBEKTHBHOTO TEIUIO- U
maccornepeHoca. Juddysus k BpamaromemMycs JUCKy. TemionepeHoc K miocKon
nacTuHe. MacconepeHoc B IUIEHKaxX XKUAKOCTH. Temno- M MaccomepeHoc Ipu
JaMUHApHOM TEYEHHH B Kpyrjoi TpyOe. Temno- M MaccomepeHoc Mpu
JaMUHApHOM TeueHuu B Iuiockoi TpyOe. Ilpenenbubie uyucia Hyccenbra mnpu
JaMUHApPHOM TEUEHHUM >KUJKOCTEH mo TpyOam pasziuuHou (opMbl. Macco- u
TErI000MEH YacTHll, Karejab U My3bIpel ¢ MOTOKOM. MeToJ] aCUMITOTHYECKHX
AaHAJIOTMMI B TEOpPHUM Macco- M TEIUIONEepeHoca. BHyTpeHHME 3amadn o

TEIJI000MEHE Tel pa3IuyHOu GopMbl. Macco- U TEI00OMEH YacTHUIl Pa3IundHON
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(GhOpMBI ¢ HETIOABMKHOW Cpeloil. MaccomepeHoC B MOCTYMAaTeIbHOM MTOTOKE TIPH
Manbix uymciax Ilekne. MacconepeHOC B JIMHEMHOM CIBUIOBOM IOTOKE IIPH
Manbix yuciax Ilekne. MaccooOMeH 4acTHI[ U Karellb ¢ TOTOKOM MpU OOJIBIINX
yucnax llexne (teopust muddysuoHHoro morpaHudHoro cios). Jduddysus k
chepuyeckoil yacTuie, Karuie W Iy3bIpl0 B IOCTYHaTebHOM TIOTOKE IIpH
pazimnunbix unciax [lekne u PeitHonbiaca. Juddysus k chepudeckoit yacrtule,
Kalie W IMy3bIplo. B JMHEHHOM CABUIOBOM IIOTOKE IPH MajibIX YHCIAX
Peitnonbaca u mo6bix yuciax Ilekne. Juddys3us k chepe B mocrynareabHO-

CABUTOBOM ITOTOKE M TIOTOKE C MapaboIMIeCKUM MPOQIeM.

6. MaccooOMeH, 0C/10KHEHHbI MOBEPXHOCTHON MJIM 00beMHOM XMMUYeCKOI
peakuuei

MacconepeHoc, OCJHO0KHEHHbId TMOBEPXHOCTHOM XUMHYECKOW PEAKIIUEH.

Judbdysus k BpamaromeMycsi TMCKY U IUIOCKOW TIJIACTHHE MPHU MPOTEKAHUU
o0beMHOM peaknuu. BHenHme 3a1aun MaccooOMeHa YacTHIl, Kareib U My3bIpei C
MOTOKOM MpH paznuuHbiX uuciax [lekne u Hamuuuu OoOBbEMHOM XUMHUYECKOUH
peakiuu. BHyTpeHHuWe 3amaduM  MaccolepeHoca TMpU  HATWYUU  00BEMHOU
XUMUYECKON peakuuu. HecramumoHapHbli MaccooOMEH ¢ OOBEMHOM peakIuen.
['mnponuHamuika, Macco- W TEMJIOOOMEH B HEHBIOTOHOBCKHX JKHIKOCTSX.
Peonornyeckne Mojiea HEHbIOTOHOBCKUX HECKUMAEMbIX JKUJKOCTEH. J[BHKEeHUE
IJICHOK HEHBIOTOHOBCKHUX >XUAKOCTEH. MacconepeHoC B IJIEHKaX PEOJIOTHYECKHU
CJIOXHBIX JKUJIKOCTEH. J[B>kKeHHEe HEHBIOTOHOBCKHMX JKHUIKOCTEH Mo TpyOam u
KaHajgaM. TeryionepeHoc B IUIOCKOM KaHaje W Kpyrod Tpyoe (¢ ydeTom
auccumnanuu). [ 'mapoauHaMUUYeCKUd TEIJIOBOM B3phIB B HEHBIOTOHOBCKUX
KUOkocTsax. OOTexkaHMe  IUIOCKOM  IUTACTUHBI  CTEIEHHOW  KUAKOCTBIO.
3aTOIJICHHAsI CTPYs CTENEHHOM KUJKOCTHU. JIBUYKEHUE YACTHII, Kalejlb U My3bIpe
B CTCIICHHOM KUJIKOCTH.

7. DJieMeHTbl MEXaHUKH TBEPAbIX JUCIEPCHBIX Cpe/l B MpoIeccax
XHUMHYECKOH TEXHOJIOIHH

CTpyKkTypa M CTPYKTYpHBIE CBSI3HM TBEpABIX IUCIEpPCHBIX cpen. llonsTue
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dbopM 1 pa3sMepoB TBEPABIX YACTHII, TPAHYJIOMETPUUECKOTO COCTaBa, CHITYYECTH,
CHJI B3aUMOJECHUCTBUS MEXKIYy 4YacTUUaMHu. Peosiormueckue CBOMCTBA CHITYYHX
MAaTepUagoB, KOHTAKTHBIC CHJIbl BHEIIHETO TPEHUS U AAT€3MOHHBIE CBOWCTBA
CBIIyYUX MATEpUANIOB. J[BMIKEHME OKMKEHHBIX TBEPJBIX JHCIEPCHBIX CHCTEM.
[IceBnooxwmxkennsle  ciou. IIpoueccel  Temo- W MaccomepeHoca B
TICEBI00KUKEHHBIX CI0sX. Mexanuueckue npoueccel. [Iponeccel namenbueHus u
u3Menpuaromue Mamunel. Kinaccudukarms nporeccoB u MatuH. TUIBL IpoOHIOK
(1exoBbIe, KOHYCHBIC, BaJIKOBBIE, MOJIOTKOBBIE U POTOPHBIC). THUIBI MEIbHMI]
(6apabanHbBIE — IIEHTPOOEKHBIE W BHOpAIMOHHBIC, YJAPHOTO MEWUCTBHUS U AP.).

Cmecurenm CBIITYYUX MATCPHUAJIOB, KHHCTUKA ITPOILECCCOB CMCIUICHUA.

8. TensoBble Mpoueccsl

OcHoBHBIE  ypaBHeHUsi mponeccoB. Kiaccudukauus  UCHOJIb3yeMbIX
annapatoB. TernjIo0OMEHHUKH ¢ Nepeadeid Tersa yepe3 cTeHKy. KunsTuibHUKY.
OcHoBHble TmepeMeHHble Tmpouecca. OOBEKTBI C  COCPEAOTOUYEHHBIMH U
pacripenieieHHbIMA  TTapametrpamu. [lpumepsl. TemmooOMEHHUKH CMEIICHUS.
TermmooOMeHHUKY ¢ UACATBHON U30JISIMEH, TETNIOOOMEHHUKHU C MIOTEPSIMU TeTIia
yepe3 CTeHKy. MaTeMaThyeckue MOJAENN KOXKYXOTPYOHBIX TEIIO0OMEHHUKOB.
Brimmapusie anmapatel. OCHOBHBIE ypaBHEHHs. MaremaTuyeckas MOJEIb
OJTHOKOPITYCHOM UM TPEXKOPIYCHOM YCTAaHOBKU. TermiooOMEeH H3IyuyeHHUEM.
3aKoHBI TEIIOBOTO M3NydyeHUs. TemiooOMeH U3 Ty4YeHUEM MEKy MOBEPXHOCTIMU

TBECPABIX TCJI, MCKY I'a30M U TBep,[[OI;'I IMOBCPXHOCTLIO.

9. Inddy3uoHnbie npoiueccol
MaTteMaTi4ecKkoe ONMCaHuE PAaBHOBECHS B MHOTOKOMIIOHEHTHBIX CHCTEMAX.
TepmonnHaMuKa paBHOBECHBIX M HEPABHOBECHBIX COCTOSAHMHN. Maremarnueckoe
onucaHue mpoueccoB  audpoysuu. OpHodasHas  HENOABMXKHAs — Cpefa.
Cranmonapnas  auddy3uss B aBwkymuxcs — cpemgax. Juddysus B
MHOTOKOMIIOHEHTHBIX cucteMax. Juddy3nonnsiii norenuuan. Macconepenaya B

muddy3noHHbIX — mpoueccax. Mogenu  Macconepenaud. [lneHouHble U
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paclbUIMTEIbHBIE  KOJIOHHBI.  MaremaTuueckue  MOJENu  anmapaTtoB €
MOBEPXHOCTHIO KOHTAKTa, OOpa3yroIlleiicss B TMPOIECCe IBKEHUS ITOTOKOB.
Mogenu TapenbuaThiXx KOJOHH. Mojenu HacaJouHbIX KOJOHH. Jledgopmarius
MaTeMaTUYECKUX MOJeNIe NpH MU3MEHEHUU TUJIPOJAMHAMUYECKUX PEXKUMOB.
MaremaTudeckass MOJACIb 3MYJbrallMOHHBIX KOJOHH. Mojenu MmyabCallMOHHBIX

KOJIOHH. Mozaenu POTAllMOHHBIX aIlllapaToB.

10.MaTemaTu4ecKkne MOJeJ 1M CYyIIHMIbHBIX YCTAHOBOK
Kunernka cymku. KonTtaktHbie cymmnku. CymMIKH €O CTallMOHAPHBIM
cinoeM. CyHIUIKKA C TICEBIOOKIKEHHBIM W JABWXKYIUM cjoeM. OcoOeHHOCTH

MAaTCMaTHICCKOT'O OIIMCAaHUs CYHINJIOK.

11. MaTtemaTn4eckue MO/1eJId KPUCTAIIM3ANMOHHBIX YCTAHOBOK
Onucanue pocTta  KPUCTAUIOB W 3apojpliieoOpasoBaHusi.  THIIbI
HCIIOJIB3YEMBIX KPUCTANIN3aTOPOB. MaTeMaTHYeCKUE MOJIENIN KPUCTAIN3aTOPOB

Pa3IMYHOro THIA.

12. MaTemaTu4yeckue Mo/ieJI MPOLECCOB pa3/ieseHusl

PaBHOBecme um Maccomepezaya B CHUCTEMaX IKHUAKOCTb-)KHIKOCTh. THITBI
UCIIOJIB3YeMBIX ~ DKCTPAKIMOHHBIX  ammapaToB. MaremaTuuecKue  MOJIen
KOJIOHHBIX 3KCTPAaKTOpOB. PexkTudukaimoHHble ¥ aOCOPOLUMOHHBIE amnmaparhl.
Onucanve paBHOBECHS B CHUCTEMAaxX IKUAKOCTh-TIAP, JKUIKOCTb-Ta3. |HIIbI
PEeKTU(PUKANUOHHBIX W aOCOPOIIMOHHBIX  aNMmapaTtoB, WX MaTEeMaTUYeCKOe
omucaHue. MaremaTudeckue MoJedn MeMOpaHHBIX ycTaHOBOK. OOrmias
XapaKTEepUCTHKAa  MEMOpaHHBIX  CIOCOOOB  pazgenenuss  cmeced.  Ux
kinaccudukanus. Bugsl memOpan. Onucanue mpoiecca nepeHoca B MeMOpaHax.
MaremaTtnueckue Mojenu (QUIbTPAIIMOHHBIX YCTAaHOBOK, YCTAaHOBOK OOpaTHOTO

OCMOCa, IICPBAIIOPALMOHHBIX YCTAHOBOK.



13. 'oMoreHHble XUMHUYECKHE PEAKTOPbHI

['oMorennsie u3zoTepMuueckue peaktopbl. Kiaccudukanus peakTopoB Mo
TUAPOJIMHAMUYECKOMY  MpU3HAKy. PeakTtop  MNepuoaMyYecKOro  JEeHCTBUSL.
[IpoTounslii peaktop ¢ Memanko. Kackax peakTopoB HAECAIBHOTO CMEMIEHUS.
OnTuManbHOE COOTHOILIEHHE OOBEMOB pEaKTOPOB B Kackaje. Peaktop c
MIPOJIOJIFHBIM TIEPEMENIMBAHUEM TIOTOKA (JITAMUHAPHBIN U TypOYJIEHTHBIN PEKUM).
BeiGop TtHma peakTopa ¢ YYETOM CEJICKTUBHOCTH peakiuu. MHUKpo- U
MakKpocMelleHue B peakTopax. Pacuer peakropa Tpu  OPOU3BOJIHLHOM
pacrpeeneHuu u BpEMEHU peObIBaHMS pearupyrouen CMECH.
KomOuHupoBaHHbIE MOJIENN peakTopoB. [IpruMepbl moCTpoeHUsT MaTEMAaTUYECKUX
MOJIeJI€i U pacueT HEKOTOPbIX TUIOB MPOMBIIUICHHBIX  PEAKTOPOB.
@OTOXUMHUYECKAE PEAKTOPbl. ['OMOreHHBIE HEW30TEPMUYECKHE PEAKTOPHI.
Knaccudukanus peakTopoB 1Mo HEPreTUUEeCKOMY MpU3HAKY. AnnabaTH4ecKue U
moJIMTponMIeckue peakTopbl. CpaBHeHHE >(PPEKTUBHOCTH aauabaTUYECKUX U
M30TEPMHUYECKUX PEAKTOPOB. AnrabaTUYECKUE U TOJMTPONUYECKUE PEAKTOPhI C
MPOJIOJIbHBIMU nepeMEeIIBaHUSMU. KomOuHupoBanHsbie MOJIEJH
HEU30TEPMHUYECKUX peakTopoB. OnTtumanbHble Mpouin TemnepaTyp B Kackaje
PEaKTOpPOB U TPyOUATOM MOJUTPOMUYECKOM peakTtope. OnTuMuzaius TpyouaToro
peakTopa ¢ MPOMEKYTOUHBIM BBOJAOM XOJOJHOW pearupyromnieid CMecH.
ABTOTEpMHYECKUE PEAKTOPHl. YCTOMYMBOCTHL pPabOTHl aauabaTUYECKUX U
MOJUTPONMYECKUX PEAKTOPOB. B3auMOCBSI3b YCTOMYMBOCTH U CEJIEKTUBHOCTHU.
[Ipumepbl MOCTPOEHUS MAaTEMAaTUYECKUX MOJIENIEd U pacueTa HEKOTOPBIX THUIOB

IMPOMBINIJICHHBIX HEU30TCPMHUYCCKHUX PCAKTOPOB.

14. T'eTeporeHHble XUMHYECKHE PEAKTOPHI
['eTeporeHHble KaTaIUTUUYECKUE PEAKTOPHI, KIacCU(PUKALIM KaTAIUTUYECKUX
PEaKTOPOB IO KOHCTPYKTUBHOMY M THMAPOAMHAMUYECKUM Npu3HakaMm. OmHO- U
MHOTOCJIOMHBIE ~ pPEAaKTOpbl  CO  CTAllMOHApHBIM  CJIOEM  KaTajau3aTopa.

KBa3suromorenHass u IreTCporcuiasa MOJICJIH. Fopﬂqne TOYKHM B PpPCaKToOpc CO
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CTAallMOHAPHBIM  cJI0eM  Katanu3aropa.  OnTtumuzanusi  MHOTOCJIOMHBIX
KaTaJIUTHYECKUX PEAKTOPOB C MPOMEKYTOUHBIM BBOJOM XOJIOAHOM PEArHPYOLIEH
cmecu. OmnpenerneHe MNPOAOJIBHOIO W PAAHAIBHOTO IEPEMEIINBAaHUA B
annabaTUYeCKNX PEaKTOpax CO CTAI[MOHAPHBIM CJIOEM Karajau3aTtopa. Yd4eT
NaJICHNS] aKTUBHOCTH KaTaJau3aTopa U U3MEHEHUE CEJIEKTUBHOCTHU. Y CTOMYMBOCTh
peakTopa €O CTallMOHApPHBIM CJIOEM KaTajiu3aTropa W BBIOOp AMaMETpa TPYyOOK.
ABTOTEpMUYECKUE KATATUTUUYECKUE PEAKTOPBI. PEakTopbl ¢ MCEBAOOKUKEHHBIM
cioeM katanuzaTtopa. JIByxdasHas u TpexdazHas Mojenu peaktopa. PeakTopsl ¢
JBUKYIIIUMCS CJIOEM KaTaJIM3aTopa. Y4eT U3MEHEHUsI aKTUBHOCTH KaTajau3aTopa B
peaKkTopax ¢ MCEBAOOKMKEHHBIM U JABUKYIIUMCS clioeM KaTtanu3aropa. [lonstue
0 MHoOrodasHbIX KaTaIUTHYECKUX peakTtopax. [Ipumepsl  mOCTpOEHMs
MaTeMaTUYECKUX MOJIeJIed pacyeTa HEKOTOPhIX THUIIOB  IMPOMBIIUICHHBIX
KaTAIUTHYECKUX PEAaKTOPOB. ['a30)KUAKOCTHBIE W  JKUIKOCTh-KUIKOCTHBIC
peaktopbl. Knaccudukanuss 1Mo KOHCTPYKTUBHOMY U THAPOAMHAMHUYECKUM
npusHakaMm. Peaktop ¢ Memankou. TapenbyaTble W HacaJO4YHbIE PEAKTOPHI.
Mogenb uaeanbHOTO BHITECHEHUS B Ta30BOM U xKuJakou (pazax. CHUMMETpUYHBIC U
ACUMMETPUYHBIC SYECUHbIE MOJENIM C Oo0pa3oBaHWEM TBEpAOW  (a3bl.
OCOoOEHHOCTH COCTaBJICHUS MaTEMaTHYECKOW MOJIed MHOTO(a3HOIo peakTopa.
[Ipumepsl cocTaBieHUs] MAaTEMAaTUYECKUX MOJEIEH U pacdyeTa HEKOTOPHIX TUIIOB
ra30KUJAKOCTHBIX PEAKTOPOB. PeakTopsl MIsi MPOBEIEHUS NPOLIECCOB B CHCTEMAX
rasz-teepaoe. Kiaccudukanusi mpoMBIIIJIEHHBIX PEaKTOPOB MO0 KOHCTPYKTUBHOMY
U TUAPOAMHAMUYECKOMY TpH3HakaMm. Mozenu peakTopoB C TBepaou (a3oil.
[Ipumep cocTaBiieHHs] MaTEMAaTHYECKUX MOJENIEM U pacyeTa peakTOpOB st

OKHCJICHHA CCPHOT'O KOJTUCAaHA U N3BJICUCHHA MCTAJIJIOB U3 PYA.



11

JlonoJIHUTeIbHAS POrpaMMa

MartepuanbHblii  0anaHC MPOILIECCOB PA3CCHUS] TETEPOreHHBIX CHUCTEM.
Onenka d5(¢EeKTUBHOCTH, COMOCTABICHHE W TPEUMYIECTBEHHBIE OO0JIaCTH
IPUMEHEHUS PA3IUYHBIX IIPOLIECCOB U ANIMapaToB JJIsl PA3AEICHUS T€TEPOTr€HHbBIX
cmecent. Ilpomecchl OTCTaMBaHUsT W YCTPOMCTBO — ammaparoB  Pa3laeiICHUs
CyCIICH3MM, OMyJIbCHUM MW TbUled. Pacder IOBEpXHOCTHM OCaXICHUS U
MIPOU3BOJAUTEIIBHOCTH  OTCTOMHUKOB. YCTPOWCTBO H  JIEMCTBHE IUKJIOHOB

(mpocThIX U GaTapeiHbIX ), THIPOLUKIOHOB.

Tedenue yepe3 HEMOABUKHBIE 3€PHUCTHIEC CIIOU. 3HAYEHHUE THAPOAUHAMUKA
3EpHHUCTBIX CJIOEB B TMpoleccax (QUILTPOBAHUS, TEIJIO- M MaccooOMeHa,
reTeporeHHoro kKaraiau3za #u Jp. OCHOBHbIE XapaKTEPUCTUKU JTHX CIIOCB:
JTUCIIEPCHOCTD, Y/ENIbHAs MOBEPXHOCTh, MOPO3HOCTh, HSKBUBAJICHTHBIM IHAMETP
KaHajoB. PacueT ruapaBIMYECKOro COMPOTHBIEHHUS cios. [‘uapaBianmdeckoe
COTIPOTUBIICHUE CJIOEB HACAJOK IPOMBILIUICHHBIX Macco- U TEIIO0OMEHHBIX
anmapatoB. PeXuMbl  Te€YeHHs TMOTOKOB B  HAcaJOYHBIX  KOJIOHHAX.
['unpaBnuyeckoe COMPOTUBICHUE HACAJOUYHBIX KOJOHH. SIBJIEHUS MOJIBUCaHUS,
3axJeObIBaHMS U MHBEPCUU (Pa3 M pacyeT COOTBETCTBYIOLIUX cKopoctel. Pabota

KOJIOHH B PEKUME OMYJIILI'MPOBAHUS.

OunbTpoBaHNWE CYCIIEH3MH W OYMCTKAa Ta30B OT TbUIeH Ha (UIbTpax.
Cnemuduka TmOBEIEHUS OCAJAKOB KaK 3EPHUCTBIX CIIOEB: CXKUMaeMble U
HEC)KUMAeMble OCaJKU.  Buabsl (GuiIbTpOBaNbHBIX MEeperopofok. DakTopsl,
BIUAIONIME HA CKOPOCTh (QuiabTpoBaHUsA. DUIBTPOBAHUE TPU TMOCTOSIHHOM
CKOPOCTH  (PUIBTPOBaHHUSA. ODKCIEPUMEHTAIBHOE  ONPEACIICHUE  KOHCTAHT
ypaBHeHU# (unbTpoBaHus. Kraccudukanus u ycTpONCTBO OCHOBHBIX THIIOB

HENPEPbIBHO U MEPUOAMYECKH padoTalomUX QUIBTPOB U (UIBTPYIOIIUX

HEHTPUVT.
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IIpaBuia arrecraumu:

OHeHKa 3HAHUU aCllupaHnTa OCYHICCTBIIACTCA B BHAC KaHAUAATCKOTO
JK3aMeHa 110 OumijeramM. B OmiIeTBI BKIIOYAIOTCS BOIIPOCHI H3 OCHOBHOH H
I[OHOJ'IHHTCJ'IBHOﬁ yacTen IIporpaMmal KaHAUAaTCKOI'O 9K3aMCHa 110
CIICOMAJIBHOCTH. IIo pe3yjibTaTaM OTBETAa Ha BOIIPOCHI II0 6I/IJ'ICTy n Ipu
HCO6XOI[I/IMOCTI/I Ha JOIIOJIHUTCIBHBIC BOIIPOCHI ACIHUPAHT MOXKCT IIOJIYUUTDH

ciIeayromue OICHKU:

OT1iMyHO - Ha BCe BOIIPOCHI B ouere JaHbl IIPaBUJIBbHBIC OTBCTEI,
IMOJIHOCTBIO PACKPBLIBAOINNUC CYTb BOIIPOCOB, M HA AOIIOJIHHUTCIBHBLIC BOIIPOCHI,

3aJaHHBIC KOMHCCHEH ACIIUPAHT OTBCTUII ITPABUJIBHO W ITIOJIHOCTBIO.

Xopomio — Ha BOMNPOCHl JaHbl NpPaBUJIbHBIE, HO HE TOJHBIE OTBETHI.
PackpbITa cyTh paccMaTpHBaeMOro Ipolecca, HO He NpUBEIEHbl npumepsl. Ha
JOTIOJIHUTENIbHBIE BOIPOCHI, 33JaHHBIE KOMUCCHUEN aCIMPAHT OTBETUII MPaBUIbHO

H IIOJHOCTBIO.

YoBaeTBOPUTENBHO — TOJIBKO HA 4aCTh W3 BONPOCOB JaH MPAaBUJIbHBIN
OTBET, HO Ha JOMOJHUTEIbHBIE BOMPOCHI, 3aJaHHBIE KOMUCCUEN MOCTYMAIOMINI B

ACIIUPAHTYPY OTBCTUII ITPABUJIBHO U ITOJIHOCTBIO.

HeynoBieTBOpUTEJIBbHO — HAa BOMPOCHI MO0 OUJIETY aCHUPaAHT OTBETUJ HE

IPaBUIIBHO.
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