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IporpamMma cocrasnena I'me6oBbIM Muxammom bopucosuuem, I.T.H.,
npogeccopom, npodeccopom, 3aBelyromuM  Kadempoit KUOCPHETHKH XHMHKO-

TCXHOJIOrHYeCKMX IIPOIIECCOB.

COJEPXAHUE TPOT PAMMBI

IIPOU3BOLCTBA; B3aUMOBIIUSHHE anmapatoB. Marematuueckoe MOJZICJIMPOBAHME KaK
COBPEMCHHBIH METOX aHaM3a M CHHTe3a XUMHUKO-TEXHOIOTHYECKHMX TIPOLIECCOB 1
XAMHKO-TEXHOJIOTHYECKHX  CHCTEM. Cymuocts u  nemn MaTeMaTHYeCKOro
MOACHPOBaHHSA OOGBEKTOB XHMHYECKO( TEXHOJIOTHH, (OPMBI OpencTaBiIeHus
HHpOPMaUK 0 npounecce (anrebpanyeckue
YpaBHenus, muddepeHnnansHpe YPABHEHHS, HHTEIPANbHBIE YPABHEHHS, KOHETHO-
PasHOCTHbBIE ypaBHenus). I[TocTaHoBka 3a/laiM  MAaTeMAaTHU4YeCKOTO OHHCAHHS
fiporecca. Jlpa moaxoma K cocraBieHuo MaTeMaTHYeCcKoi MoIemu mpouecca:
AICTEPMUHUPOBAHHBIA W CTOXacTHYeCKui], Wx  BosmoxHOCTH n chepsr
HCTIONb30Banus. Teopus mnogoGus g aHallM3  pasMmepHocTel. ITomoGHue
peoldpazoBanms, (usHueckoe MoZAenupoBane. OCHOBBI  Teopuu nepeHoca
KOJM9eCTBa IBINKEHNS, SHeprup, MACCBL, THAPONHHAMUKA U THAPOAMHAMHYECKHe
TIPOLIECCBI: OCHOBHBIE YDABHEHHS NBHKEHES KHUAKOCTEH, T'MApPONUHAMHYECKas

2. Tunosele MOJEJIH CTPYKTYpLI NOTOKOB B annaparax HenpepbIBHOI0
neHCTBHS



Tepenarounas ¢yHKuua. B QyHKUMM OTKIAKA H {aCTOTHBIC XapaKTepUCTUKH
mozmenu. CpaBHHUTeNbHas OLEHKA HACATBHBIX Mopesneil. DHTponuiHas OLeHKa
Mepbl YHOPSZIOYEHHOCTH JBIKEHUS HaCTHLL. Vyer paccesHus [0 BPEMEHH
npeObiBaHus. fdeedHas MOJEIb. UacTOTHBIE XapaKTEPMCTHKA M BHJ QYHKIUH
OTK/IAKA. BBIBOJ ypaBHEHHS MpENENbHOro IMepexona K MOACTH HIcaNbHOIO
BEITECHEHU. Juddy3uoHHasT MOJICIIB. KoMOHHUPOBAaHHBIE
(MHOTONapaMeTPUYECKHE) MOJETH. Bajinacuposanue. IlocnenosaTeqbHOC H
TTapaliieNbHOe BKITFOUEHUE STeeK MIeaibHOro CMEIICHNS 1 BeITecHeHUs. Mojienb ¢
3aCTOMHON 30HOH.

3. Teuenue JKHAKOCTH B JieHKax, Tpyoax, CTpYSX
H NOTrpaHHYHBLIX CJIOSAX

VYpaBHEeHWsI ¥ [PAHMYHBIC yCIOBHS THAPOAHHAMUKH. TeueHnue, BBI3BAaHHOE
BpallleHueM Aucka. [WApoAvHAMHKA TOHKHX CTEKAOIWX wieHok. CTpy#HHBIC
Tevenus. JlaMuHApHOE TeueHwe B TpyOax paznuaHoit  popMel.  IIpoponbHOe
o6TexaHne IOCKoM iacTunbl. [lorpaHM4HBIA CIOH. JIBrKeHrEe 4acTHlLl, Kalelb,
my3pIpeil B xuakocT. Oblree peleHue ypaBHeHuil CToKca B OCECHMMETPUTHOM
ciyaae. O6TekaHie CQepruecKodl JacTHLBI, KaIlld U IIy3bIpA [IOCTYNATENBHBIM
CTOKCOBEIM TIOTOKOM. OOTekaHHe cepHUecKod UacTHIIBI, Kaiid W ITy3bIpA
cIBUTOBBIM moTokoM. OOTeKanHe HeCHepHIeCKUX TBEPABIX HACTUIL CrtecHEeHHOE
IBIDKEHUE JaCTHIIL.

4. Macco - H TeljionepeHoc B IUIEHKaX KHAKOCTH, Tpybax
4 ILT0CKHMX KaHaJiax

YpaBHEHHE W TPaHMJHbIE YCIOBHS TEOPUM KOHBEKTHBHOTO TEINIO - H
maccorepeHoca. TeruonepeHoc K INTOCKOH IIIACTHHE. MaccorepeHoc B TUICHKaX
xuakocTd. Termo - ¥ MacconepeHoc NpH TAMUHAPHOM TEHCHAN B KpyIioi TpyOe.
[penensHble urcna HyccenbTa npy JaMHHAPHOM TEHCHUM KUAKocTel o Tpybam
paznpuHOi (opmbl. Macco - H TelToo0MeH YaCTHI, Karlelb M My3bIped ¢
HoTokoM. Macco - ¥ TeruIooOMeH YacTHUI] Pa3fvuHON (OpMBI C HETIOIBHKHOM
cpenoii. MacconepeHoC B NMOCTYTIATENBHOM IOTOKE ITPH Masiblx umcnax Ilexre.
MaccornepeHoc B JIHHEHHOM CIBHIOBOM MOTOKE IIpH MAaJbIX yucnax Ileke.
Maccoo6MeH uacTHIl ¥ Kameldb ¢ TMOTOKOM MpH OONBIIMX YHCIAX [Texne
(Teopust Tu(dy3MOHHOTO HOTPAHUIHOTO cnost). Juddysus k  chepudaeckoit
qacTHIle, KAaie W My3bIPI0 B MOCTYNATEIBHOM MOTOKE IPH pasiuiHBIX qUCIax
ITexne u Peifmomsaca. Juddysus K cheprdeckoil 4acTUIS, KaIle M Iy3bIpIO B
JIMHENMHOM CIBUTOBOM IIOTOKE TpH Mabix dnciax PeiHonbaca 1 MOOBIX YUCIaX
ITexune.



5. MaccooGmen, OCJIOKHEHHBI I NMOBEPXHOCTHOMH
HIIH 00beMHOI XHMHYecKoi] peakuueii
Macconepenoc, ocnoxuenHsii IOBEPXHOCTHOH XUMHYECKOH peakuueii.

Huddysus k mrockoit miacTmme TIpY IIPOTEKaHHH OOBEMHOM peakiuy.
BHemnue sanaun maccooGmena HacTHL, Kameib W IIy3bIpell ¢ IOTOKOM py
Pa3IM4HBIX uucnax Ilekne u  Hamuumy 00BEMHOM XHMHYECKO peakium.
BuyTpennue zamaun MacCCoNepeHoca Npu HAIMYHH OOBEMHON XUMHYECKON
peaxuuy. Hecranuonapmsiit MaccoobMeH ¢ 06beMHOIT peakunent. ['maponunamuxa,
Macco - u TemIoo6MeH B HEeHBIOTOHOBCKHX KUIKOCTAX. Peonoruueckne momenn
HEHBIOTOHOBCKUX HECKUMaeMbIX KUJKOCTEH. JIBikeHne ILIIEHOK
HCHBIOTOHOBCKUX XKHAKOCTeH. J[BIKeHue HCHBIOTOHOBCKMX JKHAKOCTEH I10
TPyOaM u KkaHanam. Tennonepenoc B mnockom xagane 1 Kpyrio# tpy6e (¢ yderom
AUCCHIIAIINH ),

6. DaemenThl Mexanmku TBEPALIX NMCHEPCHBIX cpex B mpomeccax
XHMHY€CKOH TeXHOJI0rHH

Crpyktypa u CIPYKTYPHBIC CBA3H TBEPIBIX NHCIIEPCHBIX cpen. Ilousrue
dbopm u pasmepos TBEPABIX 4aCTHII, IPAHYIOMETPHYECKOTO COCTaBa, CBIILYYECTH,
CHIT B3AHMOJEHCTBUS MeXIy YacTHIAMH. Peonoruueckue croiictaa CBITYYHX
MaTepHasoB, KOHTAKTHBIE CHJIBI BHELIHEro TPCHHUA M a[re3sUOHHELIE CBOMCTRA
CBIIYHIHX MaTepuanoB. JIBHXEHHE OXIDKEHHEIX TBEPIABIX MOUCHEPCHBIX CHCTEM.
HceBnooxmxkennsie  cron, Ilponeccsr Temmo - g MaccomepeHoca B
HCEBNOOKMIKEHHBIX COSX. MexaHmueckue npoueccst. Ilponeccr uamensuenns u
M3MEJIpHatoLImMe MalnueL. Knaccugukamus Tpoeccos u MamuH. Turbl APoGHITOK
(IexoBEle, KOHyCHEIe, BalKOBRIC, MOJIOTKOBEIE M POTOpHEIE). THIIhI METbHHI]
(GapaGanHble — NEHTPOOEKHbIE | BUOpaILlHOHHbIE, YAApHOrO neicTBus u np.).
Cmecutenu crimyunx MaTepHaloB, KHHETHKA IIPOIECCOR CMEIIHBAHMS.

7. TenioBrie npouecch:

OcHoBHBIe  ypaBmeHus OponieccoB.  Knaccudukamnus HCITOJIE3YEMBIX
anmaparoB. Temioo6MenuuKy ¢ nepeaaveli temna yepes CTeHKY. Kunarwipuuky.
OcHoBHbIe  mepeMmenmbre nporecca. OO6BEKTHI ¢ COCPENOTOYEHHBIMH U
Paclpe/ieIeHHBIMU  MapaMeTpamu. Hpumeper.  Temmoo6mennuxy CMEIUBaHUS.
Tennmoo6Mennukn ¢ uneansmoi H30JIAUUCH, TEIIO0OOMEHHUKH C NOTEPSMH Teruia
HCpe3 CTeHKy. Marematuueckue momenn KOXYXOTPYyOHBIX TEMI006MEHHUKOBR,
Beimapuste  anmapargr, OcHoBHBIE  ypaBHenus. Maremaruueckass  momens
OZHOKOPIYCHOH U TPEXKOPITYCHO YCTaHOBKH. Tennoobmen usnmygenuem. 3akoms;
TCIUIOBOTO  m3imydeHus. Termnoo6men H3ydCHUEM MEXIY MOBEPXHOCTIMHU
TBEPIEIX TeJI, MEX/ly Ta30M M TBepoii ITOBEPXHOCTEIO.



8. Muddy3HoHHbIE TPOLECCHI

MaTeMaTHIecKoe OIFCaHUe PABHOBECHS B MHOIOKOMIIOHEHTHBIX CHCTEMAX.
TepMOAHHAMHKA PABHOBECHBIX M HEPABHOBECHBIX COCTOSTHMI. MareMaThu4eCcKoe
onucane  TpoueccoB  auddysuu. OnHogasHas  HEMOJBIXKHAA  Cpela.
CraupioHapHas  1udoysus B ABIKYIIMXCH  Cpelax. Hubdy3ua B
MHOFOKOMITOHEHTHBIX crcTeMax. JudQy3HOHHBIA TOTESHIHMAIL. Maccormepenada B
aaddy3MOHHBIX  MPOIECCcaX. Mopenu  Macconepenauu. IlneHouHeie M
pACIBUTMTENIBHBIE  KOJIOHHBI. MareMaridyeckyue  MOJeN  aImapaTroB ¢
IOBEPXHOCTBIO KOHTaKTa, obpasyroieiicss B Ipolecce IBUKEHHL IIOTOKOB.
Mopeni TapeibuarbiX KOJIOHH. Monend HacagO4YHBIX KOJOHH. Jedopmarius
MATEMATHYECKIX MOIeNeil OpHM H3MEHEHHM THAPOAMHAMHYECKUX PEKUMOB.
Maremarideckas MOJETb SMYIbTalMOHHBIX KOJOHH. Mozenu mnymbCalnOHHBIX
KOJIOHH. MoJielTd pOTAIIMOHHBIX aNliapaTos.

9. MaTemMaruuyeckue MOJ€JIH CYINHJIbHbBIX YCTAaHOBOK

Kunetuka CYUIKH. KouTakTHBIE CYIIHIIKH. CYH_II/IJIKI/I CO CTalMOHApHBIM
CJIOCM. CYHIHJ'IKI/I C IICEBJOOXKWXKEHHBIM U JBIDKYIIAMCS  CJIIOCM. OcobeHHOCTH
MaTeMaTH4eCKOro OonMcanusa CyninjIoK.

10. MaTeMaTHYeCKYe MOJAEIH KPUCTAIM3ANHOHHBIX YCTAHOBOK

Omucanpe pocTra  KPUCTAIOB M 3apobIIeo0pa3oBanus.  THIIbI
MCIIONB3yeMBIX KPUCTAIM3aTopoB. MaTemMaTn4ecKue MOJIENH KPHCTAILIU3ATOPOB
Pa3IUYHOTO THIIA.

11. MaTeMaTH4YeCKHe MO/Ie]TH NPOoIeccOoB pa3aeaeHHs

PaBHOBeCHE M Maccolepeqada B CHCTEMaX MKHUAKOCTh—KHUAKOCTD. Turnst
MCIIONB3YEMBIX ~ OKCTPAaKIMOHHBIX  allIapaToB. MaTtemMaTHUeCKhEe  MOJICIH
KOJIOHHBIX OKCTPaKTOpOB. PekTudHMKalUuOHHbIE | abCcopOIMOHHEIC  allapaTsl.
OmnucaHnde paBHOBECHs B CHCTeMax JKHAKOCTh-TIap, JKMIKOCTE~1as3. Tunbl
peKTHhUKAUMOHHBIX M abCOPOIMOHHBIX  allaparos, —MX MaTeMaTH4eCcKoe
ommcanme. MaremaTnueckie MOIETH MeMOpaHHBIX — YCTaHOBOK. Ob6mast
XapaKTepUCTUKa MEMOPAHHBIX CIIOCO00B Pas/IeNIeHUs cMeceit. Ix kmaccupuKarus.
Bugst MeMOpan. OnucaHue mpoiecca nepeHoca B MeMOpaHax. MareMaTHIeCKue
MOIeNTH  (PUIBTPALMOHHBIX  YCTaHOBOK, yCTaHOBOK obpaTHOro  OCMOCa,
IepBaropalioOHHbIX YCTaHOBOK.

12. F'omorennbie XHMHYECKHE PeaKTOPDI

OMOTeHHBIe H30TepMuYecKue peaktophl. Kmaccupukanus peakTopos IO
MUIpOJMHAMUYECKOMY — TIpu3Haky. Peaktop — MEpHOIAMECKOTO eUCTBY.
TIpoTouHBIi peakTop ¢ Memankoi. Kackan peakTopoB MACAIIBHOTO CMeIleHus.



Ontumanshoe  cooTHOmEHME 00BEMOB  peakTopos B Kackane. Peaktop ¢
IPONONIEHEIM  MepeMelnuBaHueM  [10TOKA (1amMuHapHBI B TYpOYJIeHTHBII
pexuMbl). Bri6op Tuma peakTopa ¢ y4eToM CeneKTHBHOCTH peaxunu. Mukpo - u
MaKpocMelieHne B peaktopax. Pacuer PeaKTopa 1mpH  MPOM3BONLHOM
bacnipenenenny BpeMeHu mpeGrIBanms pearupyromer cmecn. KomMGuanposaumsie
MoZnenn peaktopos. ITpumepsr TIOCTPOCHUS MaTeMaTHYECKIX MOJeNe u pacder
HEKOTOPBIX THIIOB IIPOMBIIIIEHHEIX peakTopoB. PoToXUMUYECKHEe PEaKTOPEL
I'omorennsie HEU3OTCPMHYECKHE PeaKTopsl. Knaccugpuxanus PeaKkTopoB 1o
PHEPTeTHYCCKOMY MNpH3HaKy. AauabaThueckie W MOJIUTPOIIMYECKHE PEaKTOpHL.
Cpasrenne s¢dextuHOCTH anuabaTuveckux u H30TEPMUYECKUX PEaKTOPOB.
Annabatugeckne g IIOJUTPONNYECKHE  peakTOpel ¢ POIOTBHBEIM
nepemenmpanreM. KomGuumnpoBanbre MOJIENIH HEU30TEPMUYECKHX PeakTopos.
ABTOTepMUYecKHe PCAKTOpbL.  YCTOHYHBOCTE  paboThi anuabaTtuueckux u
TIOMMTPOIIMIECKHUX PeakToOpoB. B3amMmocBssm YCTOHYHBOCTH U CeNEKTHBHOCTEL
Hpumepsr noctpoenus MaTeMaTH4eCKUX Mojienedl W pacyeta HEKOTOPBIX THUIIOB
NPOMBIIINEHHBIX HEN30TEPMUYECKIX peakTopos.

13. I'eTeporennnie xumnueckne peaxkTopbl

I'eTeporenusie KaTaluTUYeCcKne peaxTopsl, KJIaCCH(pUKaLus
KaTaTUTUIECKHX PeakTopoB o KOHCTPYKTUBHOMY M THAPONHHAMHYCCKUM
IpusHakaM. O@HO - W MHOTOCTOMNHELE PCAKTOPBI CO CTaMOHAPHBIM clioem
Karanuzaropa. KBasuromorennas u TeTeporettas Mogmenu. I'opsune Touku B
PCAKTOPE CO CTALMOHAPHEIM clloem KaTalmsaTopa. ONTUMU3aLHS MHOTOCIIONRKEX
KaTaIUTHIECKHX PEaKTOPOB ¢ HPOMEXYTOYHBIM BBOJOM XOJOIHOMN pearupyromeii
cMecd.  OmpefeneHWe mpomonbHOro n PalnaipHOrO rnepeMelIMBaHus B
anuabaTHYeCKux PCAKTOpax co CTalHOHAPHBIM clloem Karanuszaropa. Ywuer
MaCHUA aKTUBHOCTH KaTalu3aTopa M H3MeHeHye CCJICKTHBHOCTH. Y CTOMYHBOCTE
PCaKTOpa Co CTanHOHApHBIM clioem KaTalusaTopa u BEIOOp AMameTpa TPy6OK.
ABTOTepPMHYECKHE KaTamuTHYeCKHe PCaKTOpBL. PeakTops! ¢ nceBnooxmxeHHmM
C/I0€M KaTamusatopa. JIByxdasHas u TpexdasHas Moxenu peakTopa. Peakropsr ¢
ABIDKYIIMMCS ClIOEM Katanusaropa, Vyer M3MCHEHUS aKTHBHOCTH KATAIH3aTOPa B
PEaKTOpax ¢ nceBAOOKIKEHHBIM 1 ABIKYIIMMCS ClloeM katanusaropa. [ToHsTHe o
MHOTOQA3HBIX  KaTaMMTHYECKHX peakTopax. Ipumeprr HOCTPOEHHS
MaTeMaTHIECKUX  Mogenedl  pacuera HEKOTOPBIX  THIIOB  IPOMBILIEHHEIX
KaTaTUTHIECKHX  PeaKTOPOB. | a303KHIKOCTHEC U KUIAKOCTb-)KHIKOCTHbIE
PeakTopel. Knaccuukanus mo KOHCTPYKTUBHOMY M  IHJpOJHHAMHYCCKUM
Npu3HaKaM. Peaktop ¢ wemankoi. Tapenbyatele w mHacamoumnsie PeaxkTopEl.
Monens uneansnoro setecHemys B Ta30BOH W XMIKOU (hazax. CummeTpuyHsIe 1
ACHMMETPHYHBIE THECUHbIE MOJIEH C obpasoBaHueM TBepoit ¢assl. Ocobennoctn
COCTaBNICHUA MaTeMaTHueckoll Moenu MHOTO(Aa3HOTO ~peakTopa. [Ipumepsr



COCTARJICHMSI MaTeMaTHYecKMX Mojenaeit U pacueTa HEKOTOPBIX THIIOB
Tra30KAIKOCTHBIX PEaKTOpOB. PeakTopsl [yisl MpOBEIEHNs NMPOLECCOB B CUCTEMAX
ra3 — Teepgoe Teno. Kiaccudukaims NPOMBIIVICHHBIX —pPeaKTOpOB MO
KOHCTPYKTHBHOMY W T'HMPOJMHAMUYECKOMY IPH3HAKAM. Mouenn peakTopoB €
TBepoH pa3oil.

Bonpocs! A5 KAHIAAATCKOro 3K3aMeHa N0 HayHOH crenHa bHOCTH
2.6.13 Iponecchl H ANNAPATHI XHMHAYECKAX TEXHOIOTHH

1. OCHOBHBIE MPUHIMIBI CACTEMHOIO AQHAJIN3a; B3aHMOCBS3b SIBJICHUH B
OT/ENBHBIX MPOIIECCaX U ArapaTax; Hepapxus sBIeHHH 1 UX COTIONTHHEHHOCTb B
M3ydeHHH IPOLECCOB W AalllapaToB; HepapXudeckas CTPYKTypa XUMHHYECKOTO
IPOM3BOCTBA; B3aUMOB/IHMAHIE aNlapaTos.

2. MaTeMaTH4eckoe MOJEIMPOBaHHE KaK COBPEMEHHBIH METOJ aHaln3a U
CUHTE3a XUMHKO-TEXHOJIOTHMUECKHX IIPOIECCOB M XUMHUKO-TEXHOJIOTMYCCKUX
CHCTEM.

3. CymHOCT, W LEIA MATeMATHYECKOTO MOJEIUPOBAHMI 00BEKTOB
XUMHUYECKOH TexHoJorny, (GOpMblI TNpecTaBlIeHHsd MH(OpManuu O Mporecce
(anrebpanyeckue ypaBHeHUs, JudQepeHiaTpHble YPABHEHHA, HWHTErPATLHEIC
ypaBHEHWs, KOHEUHO-Pa3HOCTHEIE yPABHEHHUS).

4. Teopus TomoOHUs ¥ aHAIU3 PA3MEPHOCTEH. [TomoOHbIe mpeoOpa3zoBaH¥s,
(bu3HUECKOe MOACTAPOBAHUE.

5. Mogens CIUOMHON cpenbl. OCHOBHBIE THAPOAMHAMUYIECKHC BCIMTHHbL.
YpaBHeHHe Hepa3pbIBHOCTHA. Y papHeHus Jiinepa u Hagre-Crokca.

6. TWmoBble MOIENU CTPYKTYpHl IIOTOKOB B anmaparax HEMpepbIBHOTO
nelictusl. SIBIeHMe MPOROJIBHOIO IEPEMEIINBAHN.

7. Mojen UneaabHoro CMelieHusa U HaealbHOro BBITCCHEHNS.

8. Slueeuynas MoJielb CTPYKTYpHI IToToKa. OlieHKa napamerpa.

9. JinddysuonHas MoOAeNb CTPYKTYphl IIOTOKAa B ammnaparax. OueHka
napameTpa MOZEIIH.

10. KomOuuHpoBaHHBEIE (MHOTONIAPAMETPUYECKHE) MOJENH CTPYKTYPEI
ITOTOKOB.

11. Bremmsst 3amaua ruapojvHamuku. (OOTekaHue TBEPIBIX —Tell.
HemonsuxHbIE 3€PHUCTBIE CJIOM.

12. TunpoauHaMUKa IICEBIOOKMKEHHBIX CIIOEB.

13. CocrosHHe CHCTeMbL VYpaBHeHHS cocTosHHMA. OHeprus. Pabora.
Ternora. HyneBoii, mepBblii, BTOPOH U TPETHH 3aKOHBI TEPMOJAMHAMHUKH.

14. TemmomnpoBoaHOCTh, KOHBEKTUBHEIH TETIOOOMEH, TEIIOBOE M3y ICHHE.
3akoH Pypse 1 ypasHenne Dypre-Kupxroda.

15. TermnooTnaya u Temnonepenada. Pacaer TeILTI000OMEHHAIX aIlnaparoB.



16. Tuddysus, sakon duxa. VYparuenus HEPA3PbIBHOCTH, KOHBEKTHBHOIN
IAQQysun. NBuwxymme cuisL. Koadpdppuumenter MaccooTnaum, Maccornepenayu.

17. Metompr pacuera MacCOOOMEHHEIX IIPOLIECCOB Ha OCHOBe IIOHATHS
TCOPCTHYECKOH  cTymeHu  pasmemenns u Ha  oCHOBe  ko3dduIHEenTOR
Maccorepegaymu.

18. Cymka. Maremarnueckue MOZLen M ammapatel. KuneTwka CYIIKH.
Konrakrusie cynmmiy.

19. Cymmnkn ¢ IICCBIOOXKUKEHHBIM  CJIOEM. Ocobennoctu
MaTeMaTUYECKOTO ONMHCAHHS CYIIHIIOK.

20. Kpucrannuzanus. Onucaune pocta KPHCTaJLIOB u
3apoAbIeo0pa3oBanus. Tuner HCIIOJIB3YEMBIX KPUCTa/IIA3aTOPOB.

Maremaruueckas mones KPHCTaNIN3aTOpa ¢ MelaJjkKoii.

21. AbGcopbuus. PasHoBecHe W Maccomnepenaya B cucTemMax KHUOKOCTH—Ta3.
Tuner abcopbunonnsx alllapaTos, KX MaTeMaTHYECKOE OMMICAHHE,

Onucanne paBHOBecHs B CHCTeMaX XHUJKOCTh—TIap.

22. Pextudukanms.  J[sa OLX0Na K  ONHCaHMI0  peKTU(hMKAIH:
PaBHOBECHBIN U HEPABHOBECHBII.

23. Pextudukanmonnsie anmapatel. Mx Tunel. Pacyer TapenbYaThIX
PeKTUbHKALHOHHBIX anIaparos.

24, Pacuer HACaloOYHBIX PEKTUDUKALIMOHHBIX aIlrnapartos.

25. Oxcrtpakmus. PasHoBecue M Maccorepeniaya B CHCTEMaX XKHIKOCTH—
KMIKOCTb. THIIBI HCTIONMB3yeMBIX SKCTPAKIMOHHEIX allIapaTos.

Marematuueckas monens KOJIOHHOTO 5KCTpaKTOpa.

26. Memb6pannsre Iiponeccer  paspenenus. OGuias XapaKTepHUCTHKA
MeMOpaHHEIX CITOCco60B baszienenns cmeceit. Mx knaccupuxarus.

27. Bunst Mem6pan. Omucanme Tipolecca neperoca B Mem6panax.

28. T'omoreHHsIe H30TEPMUYECKHE PEaKTOPBI. Knaccudukanus peakTopos
TI0 THNPOIMHAMHYECKOMY pHu3HaKy. PeakTop nepuonuyeckoro JEHCTBHS.

29. Tlpotounsiit P€aKTOp C Memankoii. Kackap PEaKTopoB wuaeanbHOro
CMELIeHMS.

30. Peaxtop ¢ HIPONIONIBHBIM I€PEMEIIMBAHHEM ITOTOKA (TaMUHApHEIH 1
TYpOyJIeHTHEII pexumbl). BeiGop Tuma PCAKTOpa C yY4eTOM CeleKTHBHOCTH
peakiuuy.

31. ABToTepMmuueckue PEaKTOpEI.

32 Tereporeunsie KaraluTu4eckue  peakTopsi, KIacCu(puKanms
KaTaATUTUYECKUX PEaKTOpoB 110 KOHCIPYKTUBHOMY H I'MApPOIHHAMUYECKHM
lpusHakaM. OHHO- M  MHOTOCTOMNHEE PCAKTOPBI  CO CTamMOHApHBIM clioem
Katanusaropa. Kasuromorennas u FE€TEPOreHHAast MOIEJIH.

33. PeakTops ¢ NICEBAOOXMKEHHBIM CJIOEM KaTtajausaropa.
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