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1 BBEQEHUE K PABOYEW NPOrPAMME OUCLUUMNUHBI

1.1 Uenb AucuMnnuHbl: 3aknagka 6a30BblX 3HAHUW, HEOOXOAMMbIX B MOCMNEAyLWEM Mpu  U3ydeHun
TEXHONOMMYECKMX NPON3BOACTB, HAa OCHOBE aHanM3a U pacyeta TUMNOBbIX (PM3NYECKMX NPOLIECCOB
1.2 3apgaum gUCLUMUNIIUHBI:

. n3y4yeHne MexaHmsama TUNoBbIX damsmqecmx npoLeccoB
° n3yyeHne MeTogoB MareMaTtn4eckoro onnmcaHna n pacyeTa 3TUX npoLeccoB
° n3yvyeHune npuHunnmanbHbIX annapaTtoB n MalluH XUMUYECKON TEXHOMOMUK

1.3 Tpe6boBaHMA K NpeABapUTENbLHOW NOAroToBKe OOy4aloLerocs:
MpeaBapuTenbHas NoaroToBka npegnonaraeT co3gaHne OCHOBbI ANt dOPMMPOBaAHUSA KOMMETEHUMIA, YKa3aHHbIX
B N. 2, NPY U3YHYEHUN OUCUUMNIINH:

OO0Laa xuMmuyeckass TexHonorns
MaTtemaTuka
VIHXeHepHas 1 koMnbloTepHasi rpadumka

2 KOMMNETEHUWU OBYYAIOLLETOCA, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUA OUCLUNIUHDbI

OlNK-4: Cnoco6eH obecneynBaTb NpoBeAeHNEe TEXHOIOrM4YeCKOro npowecca, MICNonb30oBaTb TEXHUYECKUE
CpeAcTBa ANsi KOHTPONA NapaMeTPOB TEXHONOrMYEeCKOro npouecca, CBOMCTB CbIPbS U FOTOBON NMPOAYKLUUM,
OoCyLIEeCTBNATb U3MEeHeHMe NapamMeTpPoB TEXHONIOrM4YeCcKoro npouecca npm M3aMeHeHU CBOUCTB Chipbsi

3HaTb: OCHOBbI Teopun nepeHoca uMnynbCa, Tenmia W MaccCbl; NpUHUUNDI d)I/I3VIL-IeCKOFO mMoaennpoBaHuA
XUMUKO-TEXHOJTONTMYECKMX MpoLeccoB, OCHOBHble YypaBHEHUA OBWXEHUA KWOKOCTEN; OCHOBbI Teopun Tennonepenadu;
OCHOBbI TEOpUM Macconepenaydm B cucremax co cBOGOHON N HEMOABMXKHON rpaHmu,e17| pasgena Q)as; TUNOBbIE NpoLeCcChl
XUMWNYECKOWN TEXHOSOMUN, COOTBETCTBYHOLLME annapaTtbl U MEeTObl NX pacyeTa.

YMeTb: onpepensTb XapakTep [ABWKEHWSI XXMOKOCTEW W ra3oB; OCHOBHbIE XapakTepuUCTUKUM MNPOLECCOB TEnno- U
macconepeayun; paccyuTbiBaTb MapaMeTpbl W BbIOUpaTb annapatypy AN KOHKPETHOTO XWMMUKO-TEXHOJOMMYECKOro
npotecca.

BnapeTb: MeTogaMmn TEXHONOMMYECKNX pacyeToB OTAENIbHbIX Y3I10B XUMNYECKOIro 060pyD,OBaHI/I9|.




3 COOAEPXAHUE OANCLUMITIUHbI

KoHTakTHas paboTta

cp dopma
Jlek. Mp. J1ab. (4acs) TekyLlero
(4achkl) | (vackl) | (4acel) KOHTpOIis

HaumeHoBaHve 1 cofepxaHue pasfenos, TeM v
y4eOHbIX 3aHSATWIA

CemecTtp
(kypc ons
3A0)

Pasgen 1. OcHOBbI rMapaBnunku

Tema 1. OcHOBHble NOHATUA onpegeneHus. NpeameT u
3apayn OVUCUUNIIUHBI «lMpoueccel " annapartbl
XUMUYECKOM TexHonormmy». [lpoueccbl M annapaTbl B
Lenono3HO-0yMaXKHOM  MpoMbILWSIEHHOCTU. PaspaboTka
HOBbIX BbICOKO3(O(EKTMBHBIX MNPOLECCOB W annapaToB
ans obecneyeHus BbINycKa BbICOKOKaQ4€CTBEHHOM
NpoAyKLUNN, 3KOHOMUM MaTepuasnbHbIX U 3HEPreTUHECKUX
PECYPCOB M OXpaHbl OKpyXatlLlen cpegbl OT BbiOpocoB
NPeanpuATUR. 6 0,8
Knaccudpumkauua npoueccoB. OCHOBbI pacyETOB TUMOBbIX
npoueccoB. MaTepuanbHbin UK TennoBon GHanaHchl
npouecca. Oewxywas cuna " KMHEeTU4eckune
kKoacpdmumeHTol npoueccoB nepeHoca. O6wui  BuA
YpaBHEHU CKOPOCTMW.

Tema 2. XugkocTb. oHsATME O peanbHOW M ngeanbHON
KNOKOCTAX. Cunbil, aencreytoLme Ha
xungkoctb.l'mgpoctatnka.Cxumaemole M HECXKMMaeMble
xugkoctn. [mgpoctatudeckoe paasneHue. OcHoBHOE
ypaBHeHWe  rmapocTaTuku MW ero npakTnyeckoe
npunoxeHve.l'mgpogMHammnka. BSA3KOCTb  XMOKOCTEN U
rasoB. 3akoH HbtloToHa. [MapoaMHamMnyeckne pexmmel
JBWKEHUS BSAI3KOM KNOKOCTN: namMuHapHbIN, 5 Ko
TYpOYneHTHbIN. Yncno PeinHonbaca.
MmaopoanHamMmnyeckmin  norpaHuyHbIn - crnoi.  OCHOBHblE
YpaBHEHUS TMAPOOUHAMUKUN. YpaBHEHME HepaspbIBHOCTU
notoka. Pacxop xupgkoctn u rasa. duddepeHumnansHblie
YPaBHEHNS OBWKEHUSA peanbHOM >XUOKOCTU (ypaBHEHME
Haebe-Ctokca). PacnpepmeneHve cKkopocTerd B MOTOKE.
CpefoHaAs 1 MakcumanbHasi CKOpOCTb MOTOKA. YpaBHEHue
BepHynnu Ons uvaeanbHbIX W peanbHbIX  KUOKOCTEW.
Motepn Hanopa B TpybonpoBogax M Ha  y4vacTkax 6 8 0.8
MECTHbIX conpoTuBreHun. CymmapHble MnoTepu Hanopa. ’
OnTumanbHell ~ anameTp  TpybonpoBoga.  TedeHue
HEHbIOTOHOBCKMX kugkocten. OcobeHHOCTN ABWXKEHMWS
BOJIOKHUCTbIX CycrneH3un. Peonorus 6ymaxHom maccsbl.
OcHoBbl Teopun nogodbus M NpUHUMMBLL  PU3NYECKOTO
mMopenvpoBaHus. [logobue w  aHanorus  orandeckmnx
ABMNEHUN, npoLeccos. Teopembl nopobus.
MpeobpasoBaHve auddepeHumanbHbiX  YpaBHEHU B
KpuTepuanoHble. Kputepun nogobus un nx usanyeckun
CMbICN. YCNoBuMS W  KPUTEPUU  TUAPOANHAMUYECKOTO
nogobus. KputepuanbHble ypaBHEHUS OBWKEHMWSI BA3KOW
XWIOKOCTW.

JlaGopatopHass pa6ota Ne 1 - [ugpasnuyeckue
COMPOTUBIEHUS SNEMEHTOB HamnopHoro Tpybonposoaa.




Tema 3. [lepemeweHne xuakocten. Knaccudumkaums

HacoCoB. OcHoBHblEe napameTpbl HacoCoB.
Mpons3BoanTENBHOCTD. Hanop. MoLHoCTb.
KoadpduumeHt nonesHoro OencTeuns. BeicoTa

BCachbIBaHUS.
MopwHeBble U MNNYHXEpPHble HAcoCbl MNPOCTOrO MU
MHOrOKpaTHOro [AewncTBusi. KOHCTPYKUMW MOPLUHEBLIX U
NNyHXeEpHbIX ~ HacoCOoB, NpyHUMN  NX  OEencTBUS.
Onarpammbl  nogayMm  MOPLUHEBBLIX M MIYHXEPHbIX
HacocoB. Bo3gyLuHble konnaku

LleHTpobOexHble  Hacocbl:  YCTPOWCTBO W MPUHLMN
aencteus. OCHOBHOE ypaBHEHME LEeHTPOOEXHbIX MalLuH
Onnepa. Bbibop Hacoca no «katanory. PabGoune
xapaktepuctukn. Pabota Hacoca Ha ceTb, pabouas
Todyka. dopmynbl nponopuuoHansHocTM. Hacockl Ans
nepekadvsaHmsa 6ymaxHON macchl.

KaButaums. KoHCTpykuuM OCeEBbIX, LUECTEpPEHYaTbIX |
anadparmoBbIxX HacoCOB. CpaBHUTENbHbIE
XapaKTEPUCTMKN OCHOBHBLIX TUMOB HAcoOCOB M oGnactu ux
NPYMEHEHNS.

MNepemelwieHne n cxatue rasos. [lpuHUMN OencTBus wn
Knaccndukauus  KOMMNPECCOpHbIX  MawwuH.  CTteneHb
cxkartusa. MHankatopHasa guarpamma. O6beMHbIN K.M.g. U
NPON3BOANTENBHOCTD. MHoroctyneHuyatoe cxatwe.
KoHcTpyKkuun KOMMpPEeCcCcopoB: nopLUHEeBble
ueHTpobexHble, oceBble, CTpyWHble. CpaBHUTENbHAaA
XapaKkTepucTmka KomnpeccopoB 1 obnactu nx
npuMeHeHusi. KOHCTPYKLUMN BEHTUNSTOPOB U  BaKyyM-
HaCcoCOB.

JlaGopatopHaa pabota Ne 2 — WccnepoeaHue paboThbl
LEHTPOBEXHbIX MaLUUH Ha TMAPAaBIINYECKYHO CETb.

Pasngen 2. 'mopomexaHnyeckme npovecchl
HEOOHOPOAHbIX CUCTEM

0,8

Ko




Tema 4. OcHoBHble MOHATMS. MeToabl pasgeneHus
HeogHOPOAHbLIX cucteM. Knaccudukauus, npUHUUNGI
BblGOpa " oueHka achdekTnBHOCTH MeToA0M
pasgeneHus.

OcaxpgeHne B none cunbl TsHkeCTU. [BuxeHue Tena B
cnnowHon cpene. ConpoTuBneHne OBWXKEHWUIO Tena npu
pasnuyHbIX  rMapoavHaMmmyeckux  pexumax. OCHOBBbI
Teopum ocaxpgenus. PacyeT ckopoctm cBOGOOHOrO
OCaXOEeHNst 4YacTuy B nofie AencTBMA MacCOBbIX CWI.
CKOpOCTb ~ CTECHEHHOIO  OCaXZaeHus, KOHCTPYKLMK
OTCTOMHUKOB. PacyeT nx 0OCHOBHbIX pa3MepoB.

OcaxpgeHne B none UeHTpobexHbix cun.  daktop
pasgeneHnsa. PasgeneHne CycneHsum W 3MynbCcuni B
rMAOPOLMKIOHAX N OTCTOMHbIX LeHTpudyrax. KoHCTpykumm
rMOPOLIMKITOHOB n OTCTOMHbIX LeHTpudyr.
MponssoanTenbHOCTL " 3PP EKTUBHOCTb paboThbl
rMAPOLIMKIOHOB.

PasgeneHve noa OevcTBMEM CUN Pas3HOCTU [aBMneHUs.
dunbTpoBaHMe cycneHsun. PunbTpyrowmMe MNeperopoaku.
CkopocTb npouecca unbTpoBaHus. Bugbl ocagkoB
(cknmaemble 7 HeCcXKnMaeMble). MakcumanbHasi
NPON3BOAUTENBHOCTL  (PUMBLTPOB M UX SKOHOMUYECKU
onTMMarbHas  MPOOOIPKUTENBHOCTL  LMKNa  paboTbl.
WHTerpanbHOe ypaBHeHWe unbTpoBaHWUA, onpeneneHue
€ro KOHCTaHT. PunbTpoBaHME BOSIOKHUCTBLIX CYCMEH3UN.
®unbTpbl  (GapabaHHbIN  BakyyM-punbTp,  HamopHO-
BaKyyMHbIA, CEKUWMOHHbIA, (pUnbTpbl  BO3AYLWHOMO U
XunakocTtHoro aasneHus, ®rAKM.)

Ounctka rasoB B Mofie LEHTPOOEXHbIX U MHEPLIMOHHBLIX
cun. KoHcTpykuuu LIMKINOHOB " WHEPLIMOHHbIX
noineynosutenen. OuncTka rasoB  (PUNbTPOBaHUEM.
KoHCTpyKUuun pykaBHoro ounbTpa.

Ounctka rasoB u  pasgeneHve asposonen B
3MNeKTPOCTaTUYECKOM none. dusnyeckme OCHOBBbI
npoueccoB. YCTPOMUCTBO  3nekTpounbTpoB.  Mokpas
O4YNCTKa 3anblfieHHbIX rasoB. Teopus WMHEPUMOHHOTO
ocaxaeHus. AnnapaTbl ANA MOKPOM OYUCTKM rasoBbIX
BbIGPOCOB Lenono3Ho-0yMaxKHOro npounsBoacTea
(ckpy66epbl BeHTypu, neHHble u Ap.).
TexHUKO-3KOHOMMYEeCcKas OLeHKa annapaTtoB Ansi OYUCTKM
rasos.

JTabopatopHasi pabota Ne 3 — VccneposaHue npouecca
pasgenexus CycneHanm MEeTOAO0M ocaxaeHws,
JTabopaTopHasa pabota Ne 4 — KccnegoBaHue npouecca
pasgeneHns CycrneHamn MeTogoM unbTpoBaHuS.

12

0,8




Tema 5. O6pasoBaHMe  HEOOHOPOAHbLIX  CUCTEM.
MceBnooxwmkeHne. [MopoaMHaMuKa NCEBOOOXKUKEHHBLIX
3epHUCTbIX croeB. OCHOBHbIE XapakTepPUCTUKM  Crlosi.
'Mapaenuyeckoe COMpoTUBIIEHME. Kpusas
NCEBAOOXWMKEHMS. PacyeT CKOpPOCTU MCEBOOOXWKEHUS U
yHoca. Paboyasi ckopocTb. BbicoTa ¥ NOpoO3HOCTb
KMNSILLLEro Cros.

lMepemewmBaHve B Xuakux cpegax. HasHaueHve u
cnoco6sbl nepemMeLLnBaHus. OddeKkTnBHOCTL
nepemelumMBaHMs M ee oueHka. [uvapoaMHamudeckve
CTPYKTYypbl NOTOKOB B anmapaTtax C Mewankamu. Pacyet
MOLLHOCTN Ha MexaHu4eckoe nepemelunsaHue. Tunosble
KOHCTPYKLMM MeLLarnoK. MHeBmaTnyeckoe "
LMPKYNSILMOHHOE nepemMeLLmBaHme. MpumeHeHne
POTOPHO-MYNbCALMOHHOIO  annapata B Lenmono3Ho-
OYMaXKHOW NPOMBILLNEHHOCTU. KOHCTPYKUMS W MApUHLMN
paboTbl, TeOpeTUYecKMe OCHOBbI, TEXHOIOrM4yeckMe u
KOHCTPYKTUBHbIE NapameTpbl.

WHTeHcndukaums NMpoLeccoB  MepeMeluMBaHus B
LLenono3Ho-0yMaXKHON NPOMBbILLSIEHHOCTMY.
NabopatopHas pa6ota Ne 5 - Pacxog aHepruu Ha
nepemMeLLMBaHne B XUOKNX cpeaax.

Utoro B cemecTpe (Ha kypce ans 3A0)

0,8

KoHcynbTaumm n npoMexxyTovHasi attectaums (Ok3ameH)

34

34

25

33,5

Pasgen 3. OcHOBbI TEMMOBbLIX MPOLIECCOB

Tema 6. 3nemeHTapHble CMOCOObLI pacnpocCTpaHeHus
Tenna. TennonpoBOAHOCTb. [BMXyLlad cuna TennoBbIX
npoLeccos. OudbdepeHumansHoe ypaBHeHWe
KOHBEKTMBHOIMO  TennoobmeHa.  YCroBus  TEMroBOro
nogobusa. OCHOBHbIE KPUTEPUM TEMIIOBOrO nogobus n mnx
nsmyeckun  CMbICn. KputepmanbHble  ypaBHeHUWs
KOHBEKTMBHOIO TennoobmeHa. Tennootgava "
Tennonepeaavya. NHTeHcndukauns TennoobMeHHbIX
npoLeccosB.

TennoobmeHHble annapatbl, MX Knaccudukaums, BblOOp
no KaTtanoram n FOCTam. [NoBepXHOCTHLIE
TENNoOOMEHHMKM (koXXyxOTpyOHbIE, cnupanbHble,
nnactuH4aTble). CmecutenbHble TEeNNooOMEHHNKN
(koHOeHcaTopbI CMeLLeHus). CpaBHuTenbHas
XapakTepucTuka, npuHUMNbl Bblibopa TennooOMEHHbIX
annapaTtoB. OcHOBbI pacyeTa TEMIOOOMEHHMKOB WU
ONTUMarbHbIX PEXUMOB X PaboThbI.

JlabopaTtopHasa pabota Ne 6 —  Onpegenenuve
KoadbpumumeHTa Tennonepegadm B TennoobMeHHuke Tuna
Tpyba B TpybGe.

4,6

Ko




Tema 7. HasHadeHMe ©n  TexHW4eckue MeTodbl
BbiNapuBaHuA. BbinapuBaHue nog BaKyyMOM.
OpHokpaTHOe (npocToe) BbinapuBaHue. MaTepuanbHbIn
n Tennoson GanaHcbl. MHoOrokpaTtHoe BblinapuBaHWe Kak
crnocob NOBbILLEHUSA 3KOHOMMWYHOCTU npotiecca
BblnapBaHna. CxemMbl  MHOFOKOPMYCHbIX  BblMapHbIX
yCTaHOBOK. MaTepuanbHbii 1 TennoBol  GanaHchbl
MHOFOKOPMYCHOW  BbINapHOW  ycTaHoBkM. OOwas wu
nonesHass pasHOCTUM  Temnepatyp. TemnepaTypHble
noTepw. Pacnpegenexue nonesHomn pasHOCTH
TemnepaTyp no koprnycam. OcobeHHOCTM Tennonepenayu
B BbIMNapHbix annapartax. [lyTM cokpalleHus BpeaHbIX
BbIOPOCOB NpW BbINapuBaHWM  LLEMOKOB LIENITH03HOMO
npon3BoaCcTBa.

BbinapHble annapatbl. Knaccudwukauus © OCHOBHblE
KOHCTPYKTUBHbIE TUMbl (annapaTtbl C €CTECTBEHHOM W
NPUHYOUTENBHON  UMPKYNsiUMEN,  MAEHOYHOro  Tuna).
CpaBHuTENbHAsE XapakTepucTMka WM NpuHUMN Bbibopa Mo
Katanoram n TOCTam KOHCTPYKUMN  BbIMapHbIX
annaparos.

JTabopaTopHasa pabota Ne 7 — OnpegeneHne OCHOBHbIX
nokasaTenen paboTbl BeiNapHOro annapara.

Pasgen 4. OcHoBbl Macconepegaym

4,6

Tema 8. Knaccudukaumsi mMaccOOOMEHHbLIX MPOLECCOB.
Pornb mMaccoobGMeHHbIX MpoLeccoB B 3adadax OXpaHbl
oKkpyxatowen cpegbl. ObLWMe 3aKkOHOMEpPHOCTU MnepeHoca
BELlEeCTBA W JHEprMM Kak MposiBNEeHWe eOuHCTBa
MaTepuanbHOro MmMpa M OCHOBa NSl NPUMEHEHUa meToaa
aHanorui. Ctatuka MacCoOOMEHHbIX MPOLEeCCOB. 3aKOHbI
asoBoro  paBHoBecusa.  HanpaBneHue  npoueccoB
MaccornepeHoca, Mx 06paTMmMocCTb.

KuHeTuka MaccoobMeHHbIX npoueccoB.  MexaHuambl
nepeHoca MacCbl — MOJEKYNSAPHbIA U  KOHBEKTMBHbIN.
3akoH duka. OuddepeHumansHoe ypaBHeHne
KOHBEKTMBHON guddy3nn. YpaBHeHME MaccooTAayu.
KoadhpmumeHTsl MacCoOTAauYN. LBwmxyLas cuna
npotecca. Mopobne  MaccooOMEHHbIX  MPOLECCOB.
Kputepun pudbdpysmoHHoro nogobus n mx usmyeckmnin
cmbicn. OB606LEeHHOe ypaBHEHNE MACCOOTaAAYM.
Macconepenaya. OCHOBHOE ypaBHEHWE Macconepenayu.
KoadhhuumeHThl Macconepegayu. Cesa3sb Mexay
KoadbdbuumeHTammn  macconepegadm M- MaccooTdauu.
CpeaHsasa aBnxkyLLasa cuna npoiecca macconepegayu.
AHanorms mexagy npoleccamu Tenno- M maccornepeHoca.

Obuwwue MeToabl WHTEHcHMKaLmun npoLieccos
macconepenaun. Ponb UK 3HayeHWe rMOPOAMHAMUKM
npouecca.

JlTabopaTopHaa pabota Ne 8 - OnpeaeneHve OCHOBHbIX
napamMeTpoB BMaXHOro BO3gyxa W rpadoaHanuTUyeckun
pacyeT npouecca KOHBEKTUBHOW CYLLKMW.

4,6

Ko




Tema 9. Cywka. Obwan xapaktepucTvika npolecca 1 ero
npumMeHeHns. MeToabl cylwku. PaBHOBecHasi BRaXKHOCTb
M cBaA3b Bnarm ¢ Matepuanom. KoHBeKTMBHasA CyLuka.
Tennoduanyeckne CBOWCTBA BNaxHbIX rasos.
Odnarpamma CcOCTOSIHMSA BRNaxHOro Bo3gyxa (auvarpamma
J.LK. PamauHa). MatepuanbHblin 1 TennoBon 6anaHchl
Cywku. YpenbHble pacxodbl Bo3dyxa W Tenna.
TeopeTudeckas n genctButenbHas cywnnka. OCHOBHble
BapuMaHTbl KOHBEKTUBHOW CYLUKW, WX MW300paxeHne u
aHanM3 Ha pguarpamme. KuHeTMka npouecca CYLUKW.
Tenno- n maccoobMeH Mexgy BO34YyXOM W Matepuarom.
TunoBble  KMHETMYeCkue KpuBble cywku. [lepuogpl

NOCTOSAHHOWN n nagatowen cKopocTen. MyTtn
WHTEeHCcUmKaLmm " NoBbILIEHNS 3KOHOMMUYHOCTU
npotiecca KOHBEKTVBHOM CYLLIKW. KoHcTpykuun

KOHBEKTMBHbIX CYLUMNOK (TYHHernbHasd, nHeBMaTuyeckas,
B6apabaHHas, ¢ BO34yX0ONOPHbIM ABMXEHUEM NOSOTHA).
KoHTakTHas cywka. MexaHu3m W KMHeTUKa KOHTaKTHOM
CYLUKWN. Cxema MHOrOLMNNHAPOBON KOHTaKTHOWN
CYLUMIIBHOW YCTAHOBKM AN CYLUKM Lennonossl, bymarn u
KapToHa. KOHCTpyKuMM cywmnbHOro uunuHgpa. Cnocobbl
WHTEeHCcUMKaLmm KOHTaKTHOM CyWwKkn.  YTunusaums
TennoTtel  OTpaboTaHHOrO  BO3AyXa W MOBbILEHWE
3KOHOMMWYHOCTU CYLLKM.

JlTabopaTopHaa pabota Ne 9 — WccnegoBaHune KUHETUKM
KOHBEKTUBHOW CYLLIKM.

Tema 10. Abcopbumsa. XapakTepucTuka npouecca U
obnactm ero npumeHeHusi. Pusnyeckasa abcopbumsa u
xemocopbuus. PaBHOBecue B cuUCTEME XWOKOCTb — ras.
BnusHue TtemnepaTtypbl WM OaBrneHUs Ha paBHOBECUE.
MatepuanbHbii 6anaHc M ypaBHeHue paboyer NUHUN.
YoeneHbI pacxog abcopbeHTa, €ro MUHUManbHoe U
3KOHOMMYECKN OMTUManbHOe 3HadeHune. KOHCTpyKumu
abcopbepos.. CpaBHuTenbHas XapakTepucTuka "
obnactu NpUMeEHeHUs annapartoB pasnuyHbIX
KOHCTpyKUMi. PacyeT abcopOuMoHHOM  annapatypbl.
Bbibop abcopbepos no katanoram n FOCTam.
Ouctnnnaums n pekTudnkaums. Xapaktepuctuka
NpoLEeccoB AUCTUNNAUUK U pekTudukauun. PaBHoBecue
mMexagy napom " XNOKOCTBHO. Pektudmkaums.
dunsnyeckan CyLWHOCTb peKkTuduKaumm. MaTepuanbHbin
OanaHc HenpepbIBHOW peKkTUduKaumm GuHapHbIX cMmecen.
YpaBHEHNE TNUHUA W3MEHEHUS paboyuMx KOHLEHTpauui.
OnpepeneHne MuHMManbHoOro un pabovero ¢nermoBoro
yucna. TexHUKO-aKOHOMMuYeckas onTumusaums Bblbopa
hnermMoBoro 4mcna (3aBUCUMOCTb Mexay nermoBbIM
YMCNOM, pacxodoM rpetwero napa, oxnaxgaroLllen
BOAbl, MNPOU3BOAUTENBHOCTLIO M OCHOBHBLIMW pasMepamu
annapara.

JlabopatopHas pabota Ne 10 — WsyyeHue npouecca
MPOCTON MNEPEroHKM [ABYXKOMMOHEHTHOW CMecu CnupT-
BOAa.

Utoro B cemecTpe (Ha kypce ans 3A0)

KoHcynbTaumm 1 npomexyToyHasi atrectaums (OKk3ameH,
KypcoBas paboTa)

8 4 8 4,6
8 2 8 4,6
34 17 34 23

25 33,5

Pazgen 5. Xumuyeckue peaktopbl. BBegeHue




Tema 11. Knaccudmkauuss peaktopoB. C MNOMOLLbHO
TEPMOANHAMUYECKMX  pPacyeTOB  HAxXOAST:  KOHCTaHThbl
paBHOBeCUSsI XUMWYECKUX  peakuun;  paBHOBECHbIE
CTeneHb npeBpalleHns, BbIXO4 W COCTaB MNPOAYKTOB
peakuui; TennoBble 3adeKkTbl peakuun, 3aBUCUMOCTU
KOHCTaHT pPaBHOBECUSI M CKOPOCTM XMMUYECKMX peakumn
OT TeMnepaTypsl.

Tema 12. KnHetnyeckne ypaBHEHUS peakunin NO3BONSAOT
onpegenuTe  3HayeHue KOHCTaAHT  CKOPOCTEMN "
NPOAOIKUTENBHOCTL  peaKkUmi, HeoOXxoauMbIX  Ans
pacyeTa CKOpPOCTM M BpEMEHWM MpoLecca XMMUYECKOro
npeBpaLleHns BeELLEeCTBa B peakTope.

0,62

Tema 13. YpaBHeHWa mMaTepuanbHOro W TEnsoBOro
OanaHca cnyxaT OCHOBOW pacyéTa peakuMOHHOro
obbema annaparta (npwn 3agaHHOM CTeneHun
npeBpalleHns) unu CTeneHn npeBpalleHnss B peakTope
(npn 3agaHHbIX ycrosusax). [pu pacdeTe uvalwe BcCero
nonb3yTes BblpaXkeHnem obLwero 6anaHca,
COCTaBMEHHOIO MO OOHOMY W3 WUCXOOHbIX BELLECTB,
Yy4acTBYHOLLMX B XMMUYECKOM MpoLiecce.

0,62

Tema 14. Bug ypaBHeHMsa 3aBUCUT OT TUMNa peakTopa, B
KOTOPOM MpOTEKaeT NPOLECC XMMWYECKOro MnpeBpaLleHuns
BewecTB. MarepuanbHeil GanaHc npencraensaeT cobow
OCHOBY ana BbIBOAA 3aBNCUMOCTU CBA3N mexay
CTENEeHbD MNpPEeBpPaLLEHUsi, CKOPOCTbIO U BPEMEHEM
XnMum4eckoro npotecca, KOTOpas ABNAeTCcA
HeobXoOMMbIM ~ 3rIEMEHTOM ero pacdyeta W HoOCUT
Ha3BaHVe XapaKTepUCTUYECKOro YpaBHEHWUs peakTopa.
TennoBon GanaHC npouecca crnegyet paccMmaTpyBath
COBMECTHO C €ro MmarepuvanbHbiM OanaHcom, ecrnu
XMMWYECKOE MpeBpalleHne BellecTBa MpoTekaeT B
HEN30TEPMUYECKUX YCMOBUSIX.

0,62

Pasgen 6. CpaBHeHne 1 BbIGOp XMMMUYECKOTO peakTopa

0,62

Tema 15. Bpemsi npeObiBaHus, pacnpegeneHne BpeMeHU
npebbiBaHWS, NepemMeLLMBaHne B XUMUYECKUX peaKkTopax.
[Mpn NPOEKTUPOBAHUM XMMWUYECKOTO peakTopa W OUEHKe
ero paboTbl HeobxoAMMO 3HaTb CTeneHb NpeBpaLleHus
MCXOOHbIX BeLllecTB B NpoAYKTbI peakuunu, BbIX0OA
NpoayKToB n n3bupaTenbHOCTb XUMUYECKOro
npespawleHnss BelwlecTB. PacueTHble dopmynbl  ang
HaxoXAeHUs1 9TUX BENWYMH, a TakkKe CBA3N MeXAy HUMK
OonpedenslTcs, Mpexae BCero, TUMOM peakumm U
peaktopa, a TaKKe KMHEeTUYECKMMM 3aKOHOMEPHOCTAMMU
XMMWYECKOIo NpeBpaLLeHNsi BELLECTBA.

0,62




Tema 16. OCHOBHbIMU dakTopamm CpaBHeHUs
XMMUYECKUX peakTopoB, onpeaenswowmmMmm Bblibop Tuna
KMHETMKA XUMWYECKOW peakumu,
OTHOLUEHME MOPSOKOB OCHOBHOW M MOBOYHbLIX peakuun, a
Takke pacnpegeneHve BpemeHu npebbiBaHUS peareHToB,
KOHLEHTpaUMin 1 TemnepaTyp B peakuuMoHHOM obbeme.
OTN (PakTopbl B Pa3nUYHbIX TUNax PeakTopoB MOryT Mo 6 4
pasHOMYy BMnUSATb Ha CTeneHb NpeBpalleHVsl peareHToB,
n3bupaTenbHOCTb  MX XMMWYECKOro npeBpalleHus, a,
crnegosaTtenibHO, M Ha cebecToMMoCTb MNOfyvyaemMoro

annaparta, 4dBndeTcd

npoaykra.

0,65

Utoro B cemecTpe (Ha kypce ans 3A0) 34 34 3,75

KoHcynbTauum 1 npoMexytovHas aTrectaums (3ayer) 0,25

Bcero koHTakTHasa pa6orta u CP no gucumnnuHe 226,25 97,75

4.1 Lenn n 3apaum KkypcoBon pabothkl (npoekTa): ObyyeHne CTyaeHTOB METOAMKE pacyeTa U NpoeKTMPOBaHMWS
KOMMreKkca XMMUYECKUX annapaToB, COCTaBMSAOLLMX YCTAHOBKY AN NPOBEAEHUst O4HOMO M3 MacCOOOMEHHBLIX NPOLECCOB.

4 KYPCOBOE NMPOEKTUPOBAHME

,D,ﬂ;l onpeneneHna KOHCTpyKunmn, pasmepos U Bbl60pa no CctaHgapTamMm U HopManam BCeX annapartoB, COCTaBAOLLNX
YCTaHOBKY, HeO6XO,D,VIMO, KaK rnpasuno, npon3BecTn pacyeT rmapoMexaHn4eckmnx, TenrioBbixX U MacCOOOMEHHbIX

MPOLIECCOB B yKa3aHHOW annapaTtype C MCMofb30BaHWEM KOMIMbOTEpPa. OTO MO3BOMSAET 3aKPEnUTb TeOPeTUYECKNE 3HAHUS

CTyAeHTa Nno KypcCy npoueccoB 1 annapatoB XUMUYECKON TEXHONOIN, NpuBUTb €My NpakTU4eCKne HaBblKn

NMPOEKTUpPOBaHNA U NCMNOJTIb30BAHUA BbIYMCNNTENBHON TEXHUKN U NOATOTOBUTL CTydeHTa K KypCOBOMY NpPOEKTnpoBaHuto

no cneunanbHbIM OUCUMNITMHAM, a TaKXKe K AUMNIIOMHOMY NMPOEKTUPOBaHUIO

4.2 TemaTuka Kypcosomn pabotbl (npoekTa): 1. Pac4eT pekTndukaumoHHOW YCTaHOBKM ANS pasfeneHus

OVHapHbIX cmecen.

2. Pac4yeT peKkTUrKaLMOHHOM YCTAaHOBKM ANSA pa3faeneHns MHOrOKOMMNOHEHTHbIX CMeCcen.
3. Pacyet abcopbuUMOHHON YCTaHOBKN.

4.3 Tpe6oBaHUA K BbINOSIHEHMIO U NPeACTaBMNEHNI0 pe3yfibTaTOB KypCOBOW paboThbl (NpoekTa):

PaboTta BbINnonHseTcss MHAMBUAYANbHO, C UCMOSIb30BAHWEM CNELManu3MpoBaHHOIO NpPorpaMmMHOro obecneveHus.
PesynbTathl MpeAcTaBNsaAlTCA B BUAE MOSICHUTENbHOM 3anucku ob6bemoM 25-35 cTpaHuu,

cnepywuwine obsi3aTenbHble 3M1EMEHThI:

1. BBegeHue.

. MartepwmanbHbIn 6anaHc npotecca.
. TennoBown 6anaHc npouecca.
. OcHOBHble pasmephbl annapara.

. BeiBOAbI.

. bubnunorpacdumyecknin cnmcok.
pacmyeckas 4acTb MO KypcoBomn paboTte coctaBnseT 1 nuct chopmata A1l.

2
3
4
5. BcnomoraternbHoe oGopyaoBaHue.
6
7
I

5. ONMMCAHUE NOKA3ATENEW, KPUTEPUEB, CUCTEMbI U CPE[ICTB OLLEHUBAHUA PE3YIILTATOB
5.1 Moka3aTenu oLeHNBaHUA OBYYEHUA

Koa komneTteHumn

MokasaTenu oLeHNBaHUS pe3yrbTaToB 00y4eHus

OrliK-4

[leMOHCTpUpyeT 3HaHWs COBPEMEHHBLIX METOOOB MaTeMaTU4eCcKoro MOoLEeNMpoBaHUs
TEXHOMOMM4YeCcKMX MNpoLeccoB U annapaToB XMMUYeckon TexHorormn. OCHOBHbIE
MOZENN CTPYKTYPbl MOTOKOB TEMNOOOMEHHBIX 1 MACCOOOMEHHbIX MPOLIECCOB.
Vicnonb3yeT 4ucreHHble MeTodbl ANS PeLlleHns MaTeMaTU4Yeckux 3adad, SA3blKu U
CUCTEMbI NPOrpaMMMNPOBaHKS AN peLleHns NpodeccnoHarnbHbIX 3agay;
OcyuwiecTBnset naeHTudukauuno napameTpoB MaTeMaTu4ecKomn Mogenu,
MOZAEeNMpoBaHMe NPOLIECCOB XMMNYECKON TEXHOMOMMW, NMPOMbILLITEHHOWN 3KOS0rnu.
Bnapgeet metogamun NOCTPOEHUA MaTeMaTUYeCcKon MoAeniv npouecCcoB XUMUYECKOMU
TEXHONMOMMN W WHTEepnpeTauun MOMyYeHHbIX pes3ynbTaToB, a TaK Xe MeTodamu
noucka n obmeHa WHgoOpMauMern B KOMMbIOTEPHbLIX CETAX, MakeTaMu MNpUKNagHbIX
nporpamm Ans MoAennpoBaHNS XMMUKO-TEXHOMNOMMYECKNX NPOLIECCOB

cogepxawen




5.2 Cucrtema n KpuTepum oLeHUBaHUA

LLikana oueHuBaHna

Kputepum oueHnBaHms ccpopMUpoOBaHHOCTU KOMMNETEHLMI

YcTHoe cobecenoBaHue

MucbmeHHas paboTa

5 (oTnmn4yHO)

O6yuvatowmiica nokasbiBaeT
BCECTOPOHHME  3HaHWS B  obnactu
npoLeccos n annapartHoro nx
odopmIeHus. Bnapeert OCHOBHbIMM

MOHATMSIMU U TEPMUHOIOTMEN BO BPEMS
OTBETOB. XOPOLWIO 3HaKkoM C OCHOBHOW U
OOMNOJSTHUTESTbHON nuTepartypon.
LleneyctpemneHHo ncnonb3syet "
npuMeHsieT 0a3oBble 3HaHWs B obnactu
PU3smKo-maTeMaTUyeCcKnx HayK.
MposBnaeT apyauumio pabote ¢
y4ebHbIM MaTepuarnom.

npw

MonHoe U pa3HOCTOpPOHHEE pacCMOTPeHUue
BOMPOCOB, CBUAETENbCTBYIOLLEE o
3HauuTeNbHOW  paboTe €  UCTOYHMKaMW.
KayectBO  MCMONMHEHWsT  BCEX  3MEeMEHTOB
npoekTa COOTBETCTBYET TpeboBaHUsM,
cofepxaHue MOJSTHOCTbIO COOTBETCTBYET

3adaHuto. [aHbl ucuyepnbiBatowne BbIBOAbLI U
nonHble OTBETbI Ha MOCTABMIEHHbIE BOMPOCHI.
PaboTta npeacrtaeneHa k 3awmrte B Tpebyemble
CpOKM.

4 (xopoLwuo)

OOyuvarowmiics nokasbiBaeT [OCTATOYHbIN
YPOBEHb 3HAHUA MO OCHOBaM Teopun

npoueccoB. B uenom pasbupaetca B
TEPMUHONOTUN. Ycsoun OCHOBHY!O
nuTeparypy; aonyckaet HekoTopble

norpelHoOCTn N HecylleCTBEeHHbIe owmnbKkm
B OTBE€Tax Ha BOMNPOCbl 3K3aMeHalnOHHOIro
buneTta n B oTBeTax Ha AOMOSHUTENbHbIE
BOMPOCHLI npenoaasaTena.

Pabota BbiMnoNMHEHa B COOTBETCTBMM  C
3agaHvem. Nwmetotcs oTAenbHble
HecylleCcTBEHHble owunbkn B paboTe unu B
OTBETAX Ha MOCTaBMEHHblE Mpu  3awwuTe
BOMPOCbI, MOFYT WMETb MeCTO OT nNpaBun
ocdhopMneHus paboTbl UNM HapyLUEHbl CPOKU
npefocTaBneHusi MpoekTa K 3alumTe.

3 (YyAOBNeTBOPUTENBLHO)

O6yvatowmics nokasbliBaeT 3HaHWS
y4yebHOro Matepuana M3 nekuuin  wu
OCHOBHOW nuTeparypsl. B Luenom
nokasblBaeT 3HaHUS 0a30BbIX 3aKOHOB MO
rMAPaBMYeCKUM, TennoBbIM n
MaccoobMeHHbIM npoueccaM. [onyckaeT
CyLLECTBEHHblE OWMWOKM B OTBETax, HO
MOXET WX YCTPaHUTb MNOL PYKOBOACTBOM
npenoaasaTensi.

3apaHve BbIMNOMHEHO MONHOCTLIO, HO B paboTe
€CTb CYLLEeCTBEHHble OWNOKKN, MPUCYTCTBYHOT
HETOYHOCTM B OTBeTax, nMbO KayecTBo
npeacrtaeneHus paboTtbl HU3koe, NMnbo paboTa
npegcraBneHa c onosgaHuemM

2
(HeyooBneTBOPUTENBHO)

O6yuvalowmiics He wuMeeT [OCTaTOYHOro
YPOBHS 3HAHUIM AucuMnnuHbl. yTaetcs B
MOHATUSAX, TePMUHONOTNN "
dopmMynmnpoBKax. Mnoxo 3HaeT
nutepatypy. [onyckaeT CyLeCTBEHHbIE U
NpYHUMNUanbHbIE OLMOKM U He MOXET UX

YCTpaHUTb aaxe c MOMOLLIbIO
npenogaeaTens. CnucbiBaHWe, MOMbITKA
NCMoNb30BaHNSA HepaspeLleHHbIX
TEXHUYECKMX CPEACTB WM MOACKa3Ku

Opyroro 4yenoseka.

CopepxaHue paboThbl
COOTBETCTBYET 3a4aHuio.
Mpeacraenenne 4Yyxon paboThbl, nnarvat, nnbo
oTka3 OT npefcTaBnexHust pabotbl. OTcyTCTBUE

NOJTHOCTbIO He

OQHOMO  WNM  HEeCKOmnbKUX  0bsA3aTernbHbIX
3MEMEHTOB 3aaHusl, NMbBO MHOrOYUCIEHHbIE
rpybble owwnbkn B pabote, nmbo rpyboe

HapylleHVe npaBuil OOPMIIEHMSI WU CPOKOB

npegcraBneHus paboThbl. HecnocobHocTb
OTBETUTb Ha BOMpPOC Ges NMOMOLLM
aK3ameHaTopa.

3a4yTteHo

O6yyvarowmincs OeMOHCTPUPYET  BbICOKUIA
YpPOBEHb 3pyaMLMK; XopoLo pasbupaeTtcs
B OCHOBHbIX 3aKOHOMEPHOCTSAX, 6a30BbIX
ANs MpOLEeCCOB M annapaTtos; YCBOWI
OCHOBHYIO W, YacCTWYHO, AOMOMHUTENbHYIO
nuTeparypy. TouHo oTBevaeT Ha
3ajaBaeMble npenogasaTtenem
AOMNONHNUTENbHbIE BONPOCHI.

CnocobeH K LeneycTtpeMrneHHoOMy
NPUMEHEHMIO 6a30BbIX 3HaHWN B
npodeccnoHanbHoM AeATeNbHOCTH.

He 3a4teHo

O6yvawminca He WMMeeT [OCTaTO4YHOro
YPOBHSI 3HaHWI OMCLUUMNIWHBI; He BrnageeT
PopMynMpoBKaMm OCHOBHbIX
3aKoHOMepHocTel npoueccos. [lyTaeTcs
B MOHSTMSIX U onpeaeneHusix. He Bnageet

OCHOBHOW nMTepaTypoil; npu oTBeTax
fonyckaet CYLLLECTBEHHbIE "
npuvHUMNUanbHble ownMbkn UK He B

COCTOAHUN NX YCTPAHUTb.




5.3 TunoBble KOHTPOIbHbIE 3a4aHUsA U/UNY UHble MaTepuanbl, UCMONb3yeMble AFisl OLLeHKU pe3yribTaToB
obyyeHus
5.3.1 TunoBble KOHTPONbHbLIE BONPOCHI

Ne n/n dopMynNnpoBKN BONPOCOB
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MHTeHCVI(*)VIKaLI,VIﬂ npoteccoB nepemMellinBaHnA.

PacueT moLwiHOCTH, NOTpebnsemMon MmeLlankomn.

I'IepemeLUMBaHme, ABMXyLlaa cuna. Sq)d)eKTMBHOCTb N UHTEHCMBHOCTb NepemMellnBaHunA.

Pacuet CKOPOCTK NCeBOOOXMKEHNA N CKOPOCTU YHOCA.

KpuBasa nceBOoOOXMKEHNS.

MceBOOOXMKEHNE U €r0 TMAPOAMHAMMKAE.

AnnapaTtbl 4151 MOKPOW OYUCTKN.

OuncTka rasoB nog AencTBUEM LIEHTPOOEXKHLIX CUfl.

MyTW NOBLILLEHUS MPON3BOANUTENBHOCTU (PUNBTPYIOLLMX annapaTos.

KoHCTpyKUmMn hunbTpoB N NX CPpaBHUTENbHLIN aHanms.

OnpefeneHne KOHCTaAHT UINbTPOBAHUS.

dunbTpoBaHME M CKOPOCTL NpoLiecca PUNbTPoBaHUS, UNbTPYIOLLME NEPETOPOLKN.

KOHCprKLI,I/II/I OTCTOMHUKOB N NX pacyer.

PacueT ckopoctu cBOOOOHOrO OCaXXAEHMS YacTuL,. CKOpOCTb CTECHEHHOIO OCaXaeHMS.

OcaxpgeHne B none cun TSXXecTu.

Knaccmcbmxaumm n MeToabl pasgeneHnda HeoOaAHOPOAHbIX CUCTEM.

I'Iepemeu.l,eHme N cXXaTtune rasos. MHLI,MKaTOpHaFI anarpamMmma.

PaboTa Hacoca Ha ceTb, pabo4as Touka.

3|a(3|3|a|2|3|3|2|3] 00|~ |a]s|w|n|~

OCHOBHOE ypaBHEHUS LLEHTPOBEXHBIX MaLUnH Jrnepa.

20 LleHTpo6GexHble HacoChl: YCTPONCTBA M NPUHLIAM LENCTBUS.

21 MopLuHeBble U NAYHXEPHbIE HACOChl NPOCTOro U ABOWHOIO AENCTBUS.

22 BbicoTa BcacbiBaHUS.

23 Hanop n nponssognTenbHOCTb HAacocoB. MOLLHOCTb 1 KO3 PULMEHT NONE3HOr0 AENCTBUS.
24 Knaccudumkaums Hacocos.

25 Kputepum rmgpognHammyeckoro nogobus n nx pmsnmyeckmii cMmbicn.

26 M'mapasnuyeckuin paguyc 1 aKBUBaNeHTHbIN guameTp.

27 MoTepu Hanopa No ANYHE U Ha MECTHbIX CONPOTUBMEHMUSX.

28 YpaBHeHue bepHynnu ons naeanbHbIX XXUAKOCTEN.

29 Pacxop »ugkocTtu n rasa.

30 Pexnmbl aBmxeHus xuakocten. Yucno PenHonbaca.

31 BsaskocTb xkungkocten. 3akoH BA3KOro TpeHus HbtoToHa.

32 MgpocTtatuka. OCHOBHOE YpaBHEHME TMAOPOCTATUKN N €TI0 NpaKTUYeCcKoe UCMOoNb30BaHMe.
33 YKnakocTtu. MoHATUSA naeanbHOW 1 pearnbHOM XUAKOCTU.

34 [BuxyLLlasa cuna npoLeccos 1 npoLecckl nepeHoca.

35 MatepuanbHbIin 1 TennoBon BanaHcbl NPOLECCOB.

36 Knaccudumkaums npoueccos.

37 OcHOBHbIE NOHATUA 1 ONpefeneHns B NpoLeccax 1 annapartax.
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38 Tennonepegaya. OnbiTHOe ypaBHeHme. KoadhdurumeHT Tennonepeaaydn.

39 | GnemeHTapHbIe U CMOXHbIE MEXaHM3Mbl NEPEHOCA TSHKECTU.

40 KoHBekuusi n Tennootgadva. Pnsanyeckuin cmMbicrl.

41 Tennosoe nogobue. OCHOBHbIE KpUTEpPUN TENnoBoro nogobus. Onpeaensiowme 1 onpegenseMbli KPUTEPUN.

42 MHTeHcudmkaums TennoobMeHHbIX NPOLIECCOB.

43 TennoobMeHHble annaparthbl, knaccudumkaums n Beioop no FOCTam.

44 PeKyﬂepaTMBHble TENNOOOMEHHUKM: KO)KyXOpr6HbIe, cnupanbHble U NNacTUH4YaTble.

45 OcHoBbI pacyeTa TeNNO00OMEHHNKOB.

46 BeinapusaHue. MeTtogbl BeinapuBaHus. Beinapka nog BakyymMoM.

47 OpHokpaTtHoe BbinapuBaHus. MaTtepuanbHbii U Tennosow 6anaHchbl.

48 MHOI’OKpaTHOG BbinapunBaHne n cxemMbl MHOIFOKOPMYCHbIX BblMapHbIX YCTAHOBOK.




49 MaTtepwuanbHbii 1 TeNNoBon 6anaHCbl MHOTOKOPMYCHbIX BbIMAPHbIX YCTAHOBOK.

50 O6Lwasn n nonesHasa pasHoCT TemnepaTtyp. TemnepaTypHble NOTEPH.

51 OcobeHHOCTU Tennonepeaayn B BbiNnapHbIxX annapartax. CkpbiTast TennoTa KoHgeHcaumm.

52 BbinapHble annapaTbl U UX Kraccudukaums.

53 Mcnonb3oBaHve BbiNapHbIX annapaToB, UX BbIOOP 1 CpaBHUTENbHAsA xapaktepuctuka. Nogbop annapaTtoB no
katanoram n FOCTam.

54 Knaccudukaumsa maccoobMeHHbIx npoueccoB. ObLiMe 3akoHOMEPHOCTM NepeHoca BELLECTBA U SHEPTUN.

55 HanpaBneHue npoueccoB MacconepeHoca, ux 06paTnmMocTb. KnuHeTnka MaccoobMeHHbIX NpoLeccoB.

56 MexaHn3Mbl nepeHoca Maccbl — MOMEKYNSAPHbIA U KOHBEKTUBHBIN. 3akoH duika.

57 YpaBHeHue KOHBEKTUBHOM AMddy3nn 1 ypaBHeHEe MaccooTaauu. [iBmxyLias cuna npoiecca.

58 Kputepun gnuddysnmoHHoro nogobus n ux musnyecknii CMbicr.

59 Macconepenaya 1 e€ ocHoBHOe ypaBHeHue. KoadhduumneHTsl macconepenayum u nx cBa3sb C
KoappumumMeHTaMn MaccooTaaum.

60 M'mapaenuka B MacCOOOMEHHbLIX NpoLeccax.

Cemectp 7

61 Knaccudumkaums peaktopos.

62 TexHonornyeckme KpuTepumn oueHkn 3EKTUBHOCTM NPOTEKaHNS NpoLecca B XMMUYECKOM peakTope:
cTeneHb NpeBpaLleHns peareHTa, BbIXo NpoayKTa, CBA3b MexXay HUMMU.
TexHonornyeckune KputTepum oLeHkn adeKTUBHOCTU NpoLecca, NPOTEKaKLWEero B XMMUYeCKOM peakTope:

63 CEeNneKTUBHOCTb MpoLiecca Nony4YeHns npoaykTa, pacxoiHble KoadduumeHTbl No cbipblo. CBA3b
CEeneKTUBHOCTM CO CTENEHbI0 NpeBpaLLeHns 1 BbIXOOOM NpoayKTa.

64 MogenupoBaHme XMMNYECKMX PEAKTOPOB: NOHATE 06 anemMeHTapHOM O6beMe 1 SreMeHTapHOM NPOMEXYTKe
BpeMEHW, ypaBHEHWEe MaTepunanbHoro 6anaHca xMMmM4eckoro peaktopa (B obLieM BUAE) U ero aHanma.

65 O6Lwasn xapakTepucTmka naearnbHbIX MOAENen XMMNYECKUX peakTopoB (aonyLeHns o6 ngeanbHOCTH,
XapakTep U3MEHEHWsI NapameTpoB B 3aBUCUMOCTM OT 00beMa peakTopa 1 OT BPEMEHMU.

66 YpaBHeHue maTtepuarnbHoro 6anaHca PUC-H. BbiBog xapakTepmncTMyeckoro ypaBHEHMS.

67 YpaBHeHue maTepuanbHoro 6anaHca PUC-I1. BbiBog xapakTepucTu4eckoro ypaBHEHNS.

68 YpaBHeHne matepuansHoro 6anaHca PUB. BbiBoa xapakTepucTnyeckoro ypaBHeHus.

69 KPUC-H: xapakTtepucTtuka, HasHadeHue. YpaBHeHne matepuansHoro 6anaHca KPUC-H.

70 Mpaduyeckmin metog pacyeta KPUC-H.

71 YpaBHeHue TennoBoro 6anaHca xMMmMyeckoro peaktopa B obLiem Buae, ero aHanns. Tennosble pexumbl
paboTbl peakTopoB.

72 MatemaTtuyeckoe onvcaHme PYC-H B pasnunyHbix TENNOBbIX pexXumax.

73 MatemaTtuyeckoe onncaHme PUC-I1 B pasnunyHbix TENNOBbIX peXUMaXx.

74 MatemaTtuyeckoe onncavve PVB B pasnuyHbIX TENSOBbLIX PEXMUMaX.

75 TennoBasi yCTOMYMBOCTb paboThl peakTopoB (Ha npumepe agmabaTtnyeckoro PUC-H).

76 Cnocobbl NoBbILLEHWS CTENEHM NPEBPALLEHNS peareHTOB B Criydae NpoBeAeHus npolecca B agmabatnyeckom
PUC-H.

77 Cnoco6sbl NOAAEPXaHMA ONTUMAnNbLHOTO TeMNEePaTypHOro PexMa B Crly4ae NpoTeKkaHNs obpartumon
3K30TEPMUNYECKON peaKLmm.

78 AHanuTtuyeckmmn metog pacyeta KPUC-H.

79 YpoBeHb XMMUYECKOro npoLecca U YpoBeHb XMMUYECKOro peakTopa B nepapxmyeckon CTpyKType
XMMUYECKOro NPON3BOACTBA.

80 O6wasa xapakTepmcTrka rOMOreHHbIX npoLeccoB. AnnapaTtypHoe odhopMIIEHNE FOMOreHHbIX
HeKkaTanuTU4Yecknx NpoLLeccoB.

81 "OMOreHHble HEKaTanUTUYeCcKne NpoLecchl: TEPMOAMHAMUYECKME 3aKOHOMEPHOCTU BNUSIHUSA TeMNepaTypbl Ha
cTeneHb NpeBpaLleHns peareHTa (BbIXO4 NPOAYKTa.

82 ["lOMOreHHble HekaTanuTUyeckne NpoLecchl: TepMOAMHAMUYECKME 3aKOHOMEPHOCTY BNNSHUSA AaBNEHUS Ha
cTeneHb NpeBpalleHns peareHTa (BbIXxo4 NpoayKTa).

83 ["lOMOreHHble HekaTanMTu4eckme nNpoLecehl: TePMOANHAMUYECKME 3aKOHOMEPHOCTN BNUAHMS KOHUEHTpaumi
peareHToB, NPOAYKTOB U MHEPTHBLIX NPUMECEN Ha paBHOBECUE PEaKLVN.

84 eTeporeHHble NpoLuecchl: 06Las xapakTepmcTika n ocobeHHocTu. AnnapatypHoe odopmMmIieHne
reTeporeHHbIX HekaTanuTUYecknx NPoLEeccoB B CUCTEME «ras-TBEepAoe TEro», «ras-XUaKoCTby.

85 KuHeTnuyeckrne 3akoHOMEPHOCTU reTeporeHHbIX NPoLeccoB. [NyTn MHTeHCcMdKKaLum reTeporeHHbIX NPoLeCccoB.

86 eTeporeHHble HeKaTanMTUYECKME NPOLIECCHI «ra3-TBEPAOE TENMOY»: KBA3UrOMOreHHasi Mogesnb, ee
XapakrtepucTtumka.

87 eTeporeHHble HekaTanMTUYecKMe NpPoLecchl B CUCTEME «ra3-TBEpAoe Tenoy: Moaenb C (PpoHTanbHbLIM
nepemMeLLeHneM 30HbI peakLUun, ee XxapakTepucTuka.

88 CpaBHeHne ahpeKTMBHOCTM paboTbl XMMUYECKUX PEAKTOPOB, ONUChIBAEMbIX PA3NMYHbIMU MOAensiMu (Nno

BbIXOAY NpoayKTa).




89 CpaBHeHne ahpeKTMBHOCTM paboTbl XMMUYECKMX PEAKTOPOB, ONUCLIBAEMbIX PA3NMYHBIMU MOAENsiMU (Mo
00bemMy M MHTEHCUBHOCTU paboThbl).

9 CpaBHeHue athheKTMBHOCTU paboTbl XUMUYECKUX PEAKTOPOB, ONMUCBLIBAEMbIX PasnuyHbIMKU Mogenamu (Mo
CENEeKTUBHOCTU MPOTEKaHUS LIeNeBON peakumm).

5.3.2 TunoBble TeCcTOBbIE 3aAaHUsA
He npegycmoTpeHsbl
5.3.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3aAaHNA (3aAau4u, KeUCbl)

OnpepenuTb NOTEPO AaBneHus Ha TpPeHue Mpu NpoTeKkaHWM BOAbl NO naTyHHoW TpyGe AvameTpom 19x2 mm
anuHon 10. CkopocTb Boabl 2 m/c. TemnepaTtypa 550 C. LLepoxosaTocTs € = 0,005 mm.

Paccuntate nNnNOTHOCTbL BOAHOM cycneH3uu, cogepxawen 10% (macc.) TBepgom dasbl. OTHOcUTENbHas
NAOTHOCTb TBEPAON dhasbl 3.

BbiBectn ¢opmyny, NMo KOTOPOW MOXHO BbIYUCIIUTL CKOPOCTb LETPUAYrMpOBaHUSA TBEPAbIX LLApPoobpasHbIxX
yacTuu, ncxogsa ns 3akoHa Ctokca. Yactota BpaweHus B ob6/cek.

5.4 MeToanyeckue maTepuansbl, onpepensiowme npowleaypbl OLlEHUBaHUA pe3ynbTaToB 0by4eHus
5.4.1 YcnoBusa ponycka o6yyatoLerocsi K (poMeXXyTo4HOM aTTecTauum U NopsiAoK NMKBUAaUuM akagemMmmyeckomn
3a00MmKeHHOCTH

lMpoBeneHNe NPOMEXYTOYHOW aTTecTauuMu pernamMeHTMpOoBaHO moKanbHbIM HOpMaTuBHbIM aktom CI6MYMNTO
«lMonoxeHne 0 NpoBeAeHMUN TEKYLLIErO KOHTPOMS YCNEBAEMOCTM U MPOMEXYTOUYHOM aTTecTaLum obyyaroLLmnxca»

5.4.2 ®opma npoBeaeHUsA NPOMEXYTOYHOM aTTecTauum nNo AucUmUniIMHe

YcTHasda + MucbmeHHasn + KomnbloTepHoe TecTupoBaHue WHas

5.4.3 Ocob6eHHOCTM NpoBeAeHUA NPOMEXKYTOYHOM aTTecTauum No AUCUMNInHe

Bpems Ha noaroToBKy oTBeTa Mo 6unety 45 MUHYT.

OtBeT no 6unety 15 MUHYT.

Bpewmsi, oTBOgMMOE Ha 3allnTy KypcoBOM paboThl, HE JOIMKHO NpeBbiwaTth 15 MUH, BKMOYas KpaTkMW goknag no
pesynbTatam KypcoBOW paboThbl 1 OTBETbI HA BOMPOCHI.

6. YHEBHO-METOAMYECKOE N M(H®OPMALMOHHOE OBECNEYEHUE AUCLUUNIIUHDI
6.1 YuyebHana nutepaTtypa

ABTOp 3arnasuve | M3paTenbcTBO | log nspanus | Ccblnika
6.1.1 OcHoBHas y4yeOHasa nutepaTtypa
H. M. Mugykos, M. B. |lpoueccel 1 annapatbl | M-BO HayKu U BbICLLIErO http://nizrp.narod.ru/
Konocoea, B. C. | xumun4yeckomn TEXHOMormu. obpasoBaHusa PP, C.- metod/kafpriapxt/16
Kypos, A O.|WcnbiTaHne  anHammyeckux | MeTtep6. roc. yH-T Mpom. 21337400.pdf
Hwukndcopos HacocoB : JlabopaTopHble | TexHOMorMn 1 gusanHa,

2021
paboTbl. BbICLU. LK. TEXHOMNOMMK U

3HepreTukn. - CaHkT-
MeTepbypr : BLUT3

cneryntg
AiHwTterH B.I. noa(lpoueccsl w1 annapaTbl http://ibooks.ru/readi
pea. XUMUNYECKON TEXHONOIMNU. Mockea: BUUHOM. 2017 ng.php?
O6bwmn kypc : ydvebHoe| JlaGopaTopus 3HaHWA short=1&productid=

nocobue : B 2 kKH. — 6-e n3g. 359645




H. M. Muaykos, A. O.
Hukudopos, B. C.
Kypos

MPOLIECCHI N AIMMAPATDI

XUMWNYECKOW
TEXHONOIMN. Pacuért
peKTUUKaLMOHHON
YCTaHOBKM HEeNpepbIBHOIO
aencreus. BbinonHeHue
KypCcoBoW

paboThl :MeTogunyeckne

yKkasaHusi Onst  CTyOeHTOB
Bcex opm o0OyyeHnsa no

M-BO Hayku 1 BbICLLETO
obpasoBaHus PP, C-
MeTepb. roc. yH-T npom.
TEXHOSOIMI N gn3anHa,

http://nizrp.narod.ru/
metod/kafpriapxt/16
52483952.pdf

HanpaBneHVsIM  MOATOTOBKU: Bbicuw. wkona 2022

18.03.01 -  Xumwudeckas 3HeTSI')((a|:I|$IE;r-M(I:Aa:KT-

TSeXHonorms:l 18.03.02 - MeTepbypr: BLIT3

Hepro- / cnerynTa

pecypcocbeperatowime

npoueccbl B XMMWUYECKOW

TEXHOMNOrMN, HedTEXUMUN 1

ouotexHonorun 15.03.02 —

TexHonorvyeckme  MallUUHbI

n obopygoBaHue
6.1.2 lononHuTenbHasa yyebHasa nutepartypa
H.MN. Mwngykos, B.C.|[lpoueccbl 1 annapaThbl http://nizrp.narod.ru/
Kypos, A.O. |[TekcT] yyebHo- M-80 OGE,f;OBBqurgm metod/kafpriapxt/3.
Hukudbopos npaktTuyeckoe nocobve ans Ckll'zlag#?/I'IT,E’l - Cr6.: 2016 pdf

BbIgOJ'IHeHMﬂ nabopaTtopHbIX BLITO CI'I6.FyI'IT,D;.

paboT
H.MN. Mwngykos, B.C.|[lpoueccbl 1  annapaThbl http://nizrp.narod.ru/
Kypos, A.O. | xummn4yeckon TEXHOMOrnN M-Bo obpasoBaHua n metod/kafpriapxt/4.p
Hukudhopos [TekcT] yyebHo- Haykn PO,BLUTS 2017 df

npakTudyeckoe nocobue gna| CM6erynTtA. - CMe. :

CaMOCTOSITENbHOM  paboThbl BLUT3 CMnerynTa

CTYLEHTOB
PomaHkos, M. T.,|Metogbl pacyeTa npoueccoB http://www.iprbooksh
®pornos, B. ®., (n annapatoB XMMUYECKON CaHkT-lMeTepbypr: 2020 op.ru/97815.html
dnunctok, O. M. TexHonormn  (Npumepbl U XUMU3OAT

3agayun)
H.MN. Mwnaykos, B.C.|MaccoobmeHHble npoLuecchl M-BO 0B60a30BaHMS U http://nizrp.narod.ru/
Kypos, AO. (B LLeNnIoNo3HO-0yMaXHOM P metod/kafpriapxt/2.p
Hwukndcopos nNpoMbILWIeHHOCTN [TeKkcT] HayKu Pq?, Criel TyPn. — 2015 df

6.10co6Me Chne.: CrerTypri

yyeb.
B. C. Kypos, H. [I.|dncnepruposaHne M-BO HayKu 1 BbICLLIETO http://nizrp.narod.ru/
Mwnaykos, 0. A. | BymaxxHoWM Macchbl " obpasoBanus PP, C.- metod/kafpriapxt/17
TuxoHoB paBHOMEPHOCTb MeTep6. roc. yH-T NpoMm. 07884762.pdf

MHOFOCMONHOro KapToHa: | TexHonorvm v gusanHa, 2024

MOHorpagus BbicLu. WK. TexHonormm un

aHepreTukn.— CaHKT-
MeTepbypr: BLUT3
cneryntn

6.2 MNepeyeHb NnpodceccuoHanbHbIX 6a3 AaHHbIX U UHPOPMALMOHHO-CMPABOYHbLIX CUCTEM

1. OnekTpoHHO-6ubnuoTevHasa cuctema IPRbooks [OnekTpoHHbIi pecypc]. URL: http://www.iprbookshop.ru/
2. OnekTpoHHasa 6ubnunoteka BLUTO CMb MNYMTL [OnektpoHHbin pecypc]. URL: http://nizrp.narod.ru
3. OnekTpoHHO-6nbnunoteyHas cuctema «Anbyke» [OnekTpoHHbIn pecypc]. URL: hitps://www.ibooks.ru/

6.3 NMepe4veHb NULEH3UOHHOIro U CBOBOAHO pacnpocTpaHAeMoro NporpamMmMHoOro obecneyeHus

MicrosoftWindows 8
MicrosoftOfficeProfessional 2013

Microsoft: Windows Professional 10 Russian Upgrade OLPNL AcademicEdition

Microsoft: Office Standard 2016 Russian OLP NL AcademicEdition

AutoCADDesign




6.4 OnucaHne maTtepmanbHO-TEXHMYECKON 6a3bl, HeOOX0AMMOMN ANA OCYLUECTBNEeHUA o6pa3oBaTeNbHOro
npouecca no gucumnnuHe

AyauTopus OcHalueHne
BbinapHasi ycTaHOBKa, yCTaHOBKa [Ans oOnpedeneHns  rmapaBfiMYecKuX — COMPOTUBIIEHWN;
ycTaHOBKa AN WUCCnedoBaHUs  npouecca pasfeneHus  CyCreHsuW;  ycTaHoBka — Ans
B-203 nuccnefoBaHsa  KMHETUKU  UMbTPOBaHWA; YCTaHOBKa MO onpefeneHns Tennonepefavn B
TENnooOMeHHUKe; yCTaHOBKa ANs OnpeferieHnss napameTpoB BMaXHOrO BO3A4yxa; YCTaHOBKa
Ans npolecca nepemeLuvMBaHusl.
HanopHasi ycTaHOBKa, YCTaHOBKa [MAPABMUYECKUX  COMPOTUBIIEHWUA, PEKTUdMKaALMOHHASA
5-209 yCTaHOBKa, YCTaHOBKA POTOPHO-MYNbCALMOHHAS, YCTaHOBKA [ANS MUCCMeaoBaHus MpoLeccoB
nepemMelUMBaHnsa B XWUOKWX cpedax, YCTaHOBKa ANs WUCCNEeAoBaHWUS KUHETUKM MHApaKpacHom
CYLLIKM.
MexuonHas MynbTumeauiiHoe o6opyaoBaHue, cneumanmaMpoBaHHas mebenb, Jocka
ayauTopus

YyebHasn ayguTtopusi

MynbTrmeauinHoe obopyaosaHue, cneuuanuanposaHHas mebenes, focka




