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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:

MaTtemaTuka
VHxeHepHasi 1 KoMnbloTepHasi rpadmka
Obuwas xumMnyeckast TeXHOormsa

2 KOMMNETEHUWU OBYYAIOLLETOCA, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUA OUCLUNIUHDbI

OlNK-3: Cnoco6eH ocyLwecTBNATbL NPo¢geCcCUOHaNbLHYI0 AeATeNbHOCTb C y4eTOM 3aKOHoAaTeNnbCTBa
Poccuinckon Pegepauumn, B TOM Yncne B 0651aCTU IKOHOMUKM U IKONOrum

3HaTb: OCHOBblI TEOpUM MepeHoca WuMMynbca, Tenfna W Maccbl; MApUHUMNBLI  (U3NYECKOrO  MOLENMPOBaHUSA
XUMUKO-TEXHOMOTMYECKNX MPOLIECCOB; OCHOBHbIE YpaBHEHUSI ABMXEHUS XMAOKOCTEW; OCHOBbI Teopuu Tennonepenayu;
OCHOBbI TEOPMM Macconepenadn B cucTemax co cBOOOAHOM U HENOABWMXKHOWM rpaHuLen pasgena gas; TUnoBble NpoLeccehbl
XUMUYECKON TEXHONOMMN, COOTBETCTBYIOLIME annapaTtbl U METOAbl UX pacyeTa.

YMmeTb: onpeaenatb xapakTep OBWKEHWUS JXUOKOCTEN W rasoB, OCHOBHblE XapaKTepUCTUKM MPOLECCOB Temmo- W
maccoriepefaqn; paccyuTbiBaTb MapameTpbl M BbiGUpaTb annapaTypy AN KOHKPETHOrO XMMMKO-TEXHOMOTMYECKOro
npotecca.

Bnapgetb: MeTogaMyn TEXHONMOMMYECKNX pacyeToB OTAENIbHbIX Y3I10B XUMNYECKOIo OGOpyJJ.OBaHMFI.




3 COOAEPXAHUE OANCLUMITIUHbI

HaumeHoBaHve 1 cofepxaHue pasfenos, TeM v
y4eOHbIX 3aHSATWIA

CemecTtp
(kypc ons

KoHTakTHas paboTta

3A0)

Jlek.
(4achbl)

Mp.
(vacnl)

J1ab.
(yacnl)

CcpP
(vacht)

dopma
TekyLlero
KOHTpOns

Pasgen 1. OcHOBbI rMapaBnunkm

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
npeanpusaTUn.

Knaccudpumkauua npoueccoB. OCHOBbI pacyYETOB TUMOBbIX
npoueccoB. MaTepuanbHbin UK TennoBon GHanaHchl
npouecca. Oewxywas cuna " KMHEeTU4eckune
koacpdmumeHTol npoueccoB nepeHoca. O6wuii  BMA
YpaBHEHU CKOPOCTMW.

Tema 2. XugkocTb. oHsATME O peanbHOW M ngeanbHON
KNOKOCTAX. Cunbil, aencreytoLme Ha
xungkoctb.l'mgpoctatnka.Cxumaemole M HECXKMMaeMble
xungkoctn. [mgpoctatndeckoe pasneHne. OcHoBHOE
ypaBHeHWe  rmapocTaTuku MW ero npakTnyeckoe
npunoxeHve.l'mgpogMHammnka. BSA3KOCTb  XMOKOCTEN U
rasoB. 3akoH HbtloToHa. [MapoaMHamMnyeckne pexmmel
OBWKEHNS BSI3KOM XUOKOCTW: NaMVHapHbIN,
TYpOYneHTHbIN. Yncno PeinHonbaca.
MapoanHamMmnyeckmin  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
MECTHbIX conpoTuBreHun. CymmapHble MnoTepu Hanopa.
OntumanbHbIn ~ anameTp  TpybonpoBoga.  TedeHue
HEHbIOTOHOBCKMX kugkocten. OcobeHHOCTM 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.
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Tema 3. [lepemeweHne xuakocten. Knaccudumkaums

HacoCoB. OcHoBHble 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 LEeHTPOOEXHbLIX 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. MHankatopHaa gvarpamma. OObeMHbIn 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

Ko




Tema 4. OcHoOBHble nOHATMS. MeToabl pasgeneHus
HeogHOPOAHbLIX cucteM. Knaccudukauus, npUHUUNGI
BblGOpa " oueHka achdekTnBHOCTH MeToA0M
pasgeneHus.

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

OcaxgeHne 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 Mnofie LEHTPOOEXHbIX U MHEPLIMOHHBLIX
cun. KoHcTpykuuu LIMKINOHOB " WHEPLIMOHHbIX
noineynosutenen. OuncTka rasoB  (PUNbTPOBaHUEM.
KoHCTpyKUuun pykaBHoro ounbTpa.

Ounctka rasoB W  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.
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Tema 5. (O6pasoBaHue 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)

10

KoHcynbTaumm n npoMexxyTovHasi attectaums (Ok3ameH)

34

34

40

25

33,5

Pasgen 3. OcHOBbI TENNOBLIX MPOLECCOB

Tema 6. 3nemeHTapHble CMOCOObLI pacnpocCTpaHeHus
Tenna. TennonpoBOAHOCTb. [BMXyLlad cuna TennoBbIX
npoLeccos. OudbdepeHumansHoe ypaBHeHWe
KOHBEKTMBHOIMO  TennoobmeHa.  YCroBus  TEMroBOro
nogobusa. OCHOBHbIE KPUTEPUM TEMITOBOrO 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. OcHOBblI pacyeTa TeEMIOOOMEHHMKOB WU
ONTUMarbHbIX PEXUMOB X PaboThbI.

JlabopaTtopHasa pabota Ne 6 —  Onpegenenue
KoadbpumumeHTa Tennonepegadm B TennoobMeHHuke Tuna
Tpyba B TpybGe.
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Tema 7. HasHadeHMe ©n  TexHW4eckue MeTodbl
BbiNapuBaHuA. BbinapuBaHue nog BaKyyMOM.
OpHokpaTHoe (npocToe) BbinapuBaHue. MaTepuanbHbIn
n Tennoson GanaHcbl. MHoOrokpaTtHoe BblinapuBaHWe Kak
crnocob NOBbILLEHUSA 3KOHOMMWYHOCTU npouecca
BblnapBaHna. CxemMbl  MHOFOKOPMYCHbIX  BblMapHbIX
yCTaHOBOK. MaTepuanbHbii 1 TennoBol  GanaHchbl
MHOFOKOPMYCHOW  BbINapHOW  ycTaHoBkM. O6wasa u
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 T[OCTam KOHCTPYKUMN  BbIMapHbIX
annaparos.

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

Pasgen 4. OcHoBbl Macconepegayu

Tema 8. Knaccudukaumsi mMaccOOOMEHHbLIX MPOLECCOB.
Pornb mMaccoobGMeHHbIX MpoLeccoB B 3adadax OXpaHbl
oKkpyxatowen cpegbl. ObLiMe 3aKOHOMEpPHOCTU 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. O606LLEeHHOE ypaBHEHE MaccoOTAAuM.
Macconepenaya. OCHOBHOe ypaBHEHWE Maccornepenayu.
KoadhhuumeHThl Macconepegayu. Cesa3sb Mexay
KoadbdbuumeHTammn  macconepegadm M- MaccooTdauu.
CpeaHsasa aBnxkyLLasa cuna npoiecca macconepegayu.
AHanorms mexagy npoleccamu Tenno- M maccornepeHoca.

O6wwe MeToabl WHTEHcHMKaLmun npoLieccos
macconepenaun. Ponb UK 3HayeHWe rMOPOAMHAMUKM
npouecca.

JlTabopaTopHaa pabota Ne 8 - OnpepeneHve OCHOBHbIX
napamMeTpoB BMaXHOro BO3gyxa W rpadoaHanuTUyeckun
pacyeT npouecca KOHBEKTUBHOW CYLLKMW.
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Tema 9. Cywka. OOwasa xapaktepucTika 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 u gewctButenbHas cywmnka. 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
WHTEHCUMKALUMM U MOBBILEHUS  3KOHOMWUYHOCTM
npouecca KOHBEKTUBHOM CYLLKM. KoHcTpyKumm 8 4 8 4

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
3KOHOMUYECKM ONTUMarnbHoe 3HayeHue. KoHCTpykuum
abcopbepos.. CpaBHuTenbHas XapakTepucTuka "
obnactu NPUMEHeHNs 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.
dusnueckas CylWHOCTb pekTudvkaumn. MaTepuanbHbii 8 2 8 7
OanaHc HenpepbIBHOW peKkTUduKaumm GuHapHbIX cMmecen.
YpaBHEHNE TNUHUA W3MEHEHUS paboyuMx KOHLEHTpauui.
OnpepgeneHne MuHMManbHoOro un pabovero ¢nermoBoro
yucna. TexHUKO-aKOHOMMuYeckas onTumusaums Bblbopa
hnermMoBoro 4mcna (3aBUCUMOCTb Mexay nermoBbIM
YMCNOM, pacxodoM rpetwero napa, oxnaxgaroLllen
BOAbl, MNPOM3BOAUTENBHOCTLIO U OCHOBHBLIMW pasMepamu

annapara.

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

Utoro B cemecTpe (Ha kypce ans 3A0) 34 17 34 23

KOHch'IbTaLI,I/II/I N NPOMEXYTOYHad aTrectaumsa (3K3aMeH,

> 2,5 33,5
KypcoBoii npoekT)

Bcero koHTakTHasa paborta u CP no gucuunnuHe 158 130

4 KYPCOBOE NMPOEKTUPOBAHUE

4.1 Llenn 1 3apaum KypcoBon pabothbl (npoekTa): ObyyeHne CTyaeHTOB METOAMKE pacyeTa U NpOeKTMPOBaHMWS
KOMIMIIeKCa XMMUYECKNX annapaToB, COCTaBMSOLLMX YCTAaHOBKY AnMsi MPOBEeAEHNs OOHOMO M3 MacCOOOMEHHbIX NMPOLECCOB.



[ns onpefeneHnst KOHCTPYKLMKU, pa3MepoB 1 Bbibopa Mo cTaHaapTaMm M HopMarnsiM BCexX annapaToB, COCTaBMSAOLLIMX
YCTaHOBKY, HEOBX0AMMO, KaK NPaBumo, NPOU3BECTU pacyeT MMApPOMEXaHUYECKUX, TEMNMOBbIX U MacCOOBMEHHbIX
MpOLIeCCOB B yKa3aHHOW annapaTtype C UCNoMb30BaHWEM KOMMbOTEPA. OTO NO3BOMSET 3aKPENUTL TEOPETUYECKME 3HAHUS
CTyOeHTa Mo Kypcy NpOLECCOB U annapaTtoB XUMUYECKOW TEXHOMOMW, NMPUBUTL €My NPaKTUYeCKne HaBbIKKU
MPOEKTUPOBaHMS U UCMONb30BaHMS BbIMUCITUTENBHOM TEXHUKU U MOAFOTOBUTL CTYAEHTa K KYPCOBOMY MPOEKTUPOBAHUIO
no cneumanbHbIM AUCUMNIIMHAM, a Takke K AUMMIOMHOMY NPOEKTUPOBAHUIO

4.2 TemaTuka KypcoBon pabotbl (npoekTa): 1. PacyeT pekTupmnkaunoHHO YCTaHOBKM OIS pa3geneHuns

OvHapHbIX cmecen.

2. PacyeT pekTUdUKALMOHHOW YCTAHOBKU ANS pasfefieHust MHOTOKOMMOHEHTHBIX CMECEN.
3. Pacuet abcopbUMOHHOW YCTaHOBKMU.

4.3 TpeboBaHUA K BbINOMHEHUIO U NMPEACTaBIEHUIO pe3yribTaToB KypcoBOM paboTbl (npoekTa):
MpoeKT BbINONHAETCH MHAMBMAOYANbHO, C UCNONb30BaHMEM CMeLManM3MpoBaHHOro nNporpamMmMHoro obecneveHus.

PesynbTathl

NPeacTaBnsAloTCA B BUAE MOSICHATENbHOM 3anuckn obbemoM 25-35 cTpaHuu,

cnepytowme obsizaTenbHble 3eMeHTbI:

. BeBepeHnwue.

. BeiBOAbI.

NO OO WN -

. MaTepuanbHbIi BanaHc npouecca.
. TennoBown 6anaHc npouecca.

. OcHoBHble pa3mepsbl annapara.

. BcnomoratensHoe obopynoBaHue.

. Bubnuorpadguyeckmii cnncok.

cogepxaien

'padnyeckasn YyacTb NO KypcoBOMY NPOEKTYy cocTaBnseT 1 nuct cdopmarta A1l.

5. ONMTUCAHUE NOKA3ATENEW, KPUTEPUEB, CUCTEMbI U CPEACTB OLIEHUBAHUSA PE3YNILTATOB

5.1 NokasaTenu oueHUBaHUSA

OBYYEHUA

Koa komneteHunn

MNokasaTtenu oueHnBaHus pe3ynbTatoB 06y‘~IeHVIF|

Orl1K-3

OcyluecTensieT naeHTMdmKaLuio

[leMOHCTpMpYyeT 3HaHUSI COBPEMEHHbIX METOAOB MaTemMaTU4ecKkoro MOZEnVpoBaHuUs
TEXHOMOMMYECKNX MPOLECCOB M annapatoB XUMWUYECKOW TEXHONOMK.
MOAENMN CTPYKTYpPbl NOTOKOB TEMNOOOMEHHbBIX 1 MAaCCOOBMEHHBIX NPOLIECCOB.
Mcnonb3yeT YucrneHHble MeToAbl ANs PeLleHUst MaTemMaTUyYeckux 3agad, si3blku M
CUCTEMbI NPOrpaMMUPOBaHNS AN PELLIEHUS NMPOJECCUOHANbHBIX 3afay;

napameTpoB
MOAENMPOBaHUE NPOLLECCOB XUMMUYECKOW TEXHOSOMM, NPOMBILLIIEHHOW SKOMOMMW.
Bnageet meTogamy MOCTPOEHMSI MaTeMaTUYECKOW MOZEnU MpoLeCcCoB XUMUYECKOMN
TEXHOMOMMM W WHTepnpeTaumMm MonydYeHHbIX pe3ynbTaTos,
noucka M obmeHa MHGOPMaUMEA B KOMMBIOTEPHLIX CETSX, NakeTamy MpUKNagHbIX
nporpaMm A5 MOAENMPOBaHUS XUMMUKO- TEXHONMOIMYECKMX NPOLIECCOB.

OcHOBHble

MaTemaTudeckomn Moaenu,

a TaK Xe MeTogamMu

5.2 Cucrtema n KpuTepun oLeHUBaHUSA

LLikana oueHnBaHuA

Kputepun oueHnBaHUsi COOPMUPOBAHHOCTU KOMMETEHLMIA

YcTHoe cobecenoBaHue

MucbemeHHasn pabota

5 (oTnn4HoO)

O6yuatomncs nokasbiBaeT
BCECTOPOHHUE 3HaHWs B obnactun
npoLeccos " annapaTHoro nx
ocopmMIieHms. Bnageet OCHOBHbIMH

MOHATUMAMW U TEPMWUHOIOTMEN BO BPEMS
OTBETOB. XOPOWO 3HaKoM C OCHOBHOW U
OOMONHUTENBHOW nuTepaTypown.
LleneyctpemneHHo ncrnonb3yet "
npumeHsieT 6asoBble 3HaHMS B 00MacTu
PU3mKo-maTeMaTuyeckux HayK.
MposiBNseT apyouumio pabote ¢
y4yebHbIM MaTepuanom.

npu

MonHoe W pPasHOCTOPOHHEE pacCMOTpeHue
BOMPOCOB, cBUOETENbLCTBYIOLLEE o
3HauuTenbHoW  paboTe € UCTOYHMKaMW.
KauecTBO  UCMOMHEHWS  BCeX  3NIEMEHTOB
npoekTta COOTBETCTBYET TpeboBaHusMm,
cofepxaHue NOJSTHOCTbIO cooTBeTCTByeT

3agaHuo. [aHbl ucuyepnbiBaowmne BbIBOAbI U
MomnHble OTBETbl Ha MOCTaBMEHHbIE BOMPOCHI.
PaboTta npeacrtaBneHa k 3awmrte B Tpebyemble
CPOKM.

4 (xopoLuo)

OOyuvaroLwmincs nokasbiBaeT [OCTATOYHbIN
YPOBEHb 3HAHUA MO OCHOBaM Teopuu

npoueccoB. B uenom pasbupaetca B
TEPMUHOMOMM. Yceoun OCHOBHY0
nuTeparypy; fornyckaet HekoTopble

norpewHoOCT N HeCyLlleCTBEHHbIe ownbkm
B OTBETax Ha BOMPOCbLlI 3K3aMeHaLUNOHHOIo
buneta 1 B oTBeTax Ha AOMOSTHUTENbHbIE
BOMNPOCHI nNpenogaBaTenAd.

Pabota BbiNONMHEHa B COOTBETCTBMM  C
3apjaHviem. NwmetoTtcsa OTAEnNbHbIE
HecyLlecTBeHHble OWwunbkn B pabote unm B
OTBETAX Ha MOCTaBMEHHblE Mpu  3awwuTe
BOMPOCbI, MOryT WMETb MECTO OT npaBun
ochopmneHnss paboTbl MMM HapyLUeHbl CPOKU
npegocTaBieHunsi NPoekTa K 3alumTe.




3 (yooBneTBOpUTENbHO)

Obyyvatowmiics rnokasbiBaeT 3HaHuSA
yyebHOro maTepuana w3 fekuMm K
OCHOBHOW nuTepaTtypsbl. B Lernom
nokasbiBaeT 3HaHUA 0a30BbiX 3aKOHOB MO
rMApaBM4yecKuMm, TennosbIM "
MaccoobMeHHbIM npoueccam. [lonyckaeT
CyLLleCTBEHHblE OLWMOKM B OTBETax, HO
MOXeT WX YCTpaHUTb MNO4 PYKOBOACTBOM
npenogasarens.

3apaHue BbINONHEHO MOSHOCTbLIO, HO B paboTe
€CTb CYLIECTBEHHble OLIMOKW, NPUCYTCTBYIOT
HEeTOYHOCTM B  OTBeTax, JMbO KayecTsBo
npeacrtasnenns paboTbl HU3Koe, nNubo paboTa
npeacTaBneHa ¢ onosgaHnem

2

OO6yyaomncas He WMMeeT [OCTaTO4YHOro
YPOBHS 3HaHUW AucuunnuHbl. lMyTaetca B
MOHATHSAX, TepMUHOMNOrmn "
dopMynmnpoBKax. Mnoxo 3HaeT
nutepatypy. JonyckaeT CylleCTBEHHbIE U
NpUHUMNUanbHble OWNBKN U HEe MOXeT ux

CopepxaHue paboTbl
COOTBETCTBYET 33ajaHuIo0.
MpeacraBnenne vyxon paboTbl, nnarvat, nnbo
O0TKa3 OT npefacTaBrneHns pabotbl. OTCyTCTBUE
OOHOTO  MNN  HECKONbKMX  0Ba3aTenbHbIX
SMeMeHTOB 3afaHusl, NNBO0 MHOroYUCIEHHbIE

NONMHOCTbIO He

(HeyOoBNeTBOPUTENBHO)

YyCTPaHUTb naxe c nomoLubio | rpybole  owmnbkn B paboTte, nmbo rpyboe
npenofasaTtensi. CnucbiBaHWe, MOMbITKA | HApPYLUEHUE MpaBun OoOpMIEHUS WU CPOKOB
NCMoNb30BaHNUs HepaspeLUeHHbIX | NpeacTaBreHus paboTbl. HecnocobHocTb
TEXHUYECKUX CPeACTB MMM MOACKAa3KkM | OTBETUTL Ha BOMpOC be3 nomMoLuu
Opyroro 4yernoseka. 3K3ameHaropa.

5.3 TunoBble KOHTPOIbHbIE 3aAaHUs U/UITN UHbIe MaTepuanbl, UCNONb3yeMble AN OLeHKU pe3ynbLTaToB
obyyeHus
5.3.1 TunoBble KOHTPONbHbLIE BONPOCHI

Ne n/n | dopMynNnpoBKN BONPOCOB

Cemectp 5

KﬂaCCVI(*)VIKaLI,VIFI OCHOBHbIX NMpOoLeCcCcoB. Obwme NpyHUMNbI aHann3a u pac4yeTa npoueccoB 1 annaparTos.

Bs13KOCTb HBIOTOHOBCKMX XMAKocTen. 3akoH HbloToHa.

MapaBnuyeckunin paguyc 1 SKBUBANeHTHbIN guameTp.

YpaBHeHVe Hepa3pbIBHOCTY NOTOKA.

Pexxumbl ABMXeHUs XnakocTtu. MNpodunm ckopocTen B pasnmnyHbIX pexmnmax.

BbiBog amddpepeHLmManbHOro ypaBHEHUSA ABMKEHUS pearnbHOM XUAKOCTU (ypaBHeHne HaBbe-CTokca).
YpaBHeHne HaBbe-CTokca Ans TpeXMEPHOro ABUXEHUS.

o (OB [WIN]|—

YpaBHeHWe ABWKEHUS naeanbHon XUAKoCTU (ypaBHeHWe Ginepa). BbiBog OCHOBHOMO ypaBHEHUS
rMOPOCTaTUKN.

BrbiBoa ypaBHeHUst BepHynnu ons naeansHol xugkoctu. Ero aHanms, reomeTpuyeckas unntoctpaums.

9 MpakTuyeckoe npumMmeHeHue ypaBHeHus bepHynnu (Tpy6ka Nuto-MNpaHatns, Tpybka BeHTypn).

10 YpaBHeHue bepHynnu ons peansHon xxugkocTtu. MNoTepu aHeprumn Npy napannensHo CTPYMHOM TeYeHUN
Xugkoctu. BeiBog ypaBHeHus Japcu.

11 OnTumanbHbIN gnameTp Tpybonposoaa. 'maopaBnMyecknii pagnyc 1 3KBUBaNeHTHbIA AMaMeTp.

12 MoTepu sHeprm npu TypOYNEeHTHOM ABMXKXEHUN XNOKOCTU. MeCTHble CONMPOTUBIEHMS.

13 HeHbTOHOBCKME XMOKOCTU. BA3KOCTb HEHBIOTOHOBCKMX XXNOKOCTEN.

14 OcobeHHOCTV ABMKEHUST BONTOKHUCTBIX CYCNEH3NIA.

15 Kputepum rmapomexaHunyeckoro nogobuvs. MogudmumpoBaHHbIE U CIOXHbIE KpUTEpUK Nogobus.

16 OcHOBHbIe NapameTpbl HacocoB. Hanop, pa3snmBaeMbIii HACOCOM.

17 BbicoTa BcacbiBaHUs Hacoca.

18 LleHTpoGexHbIn Hacoc. MpuHUMN OencTBUst, yCTPOUCTBO. XapaKTepPUCTUKN LIEHTPOBEXHBLIX HACOCOB. 3aKOHbI
nponopumoHanbHocTu. KaButauusi.

19 OCHOBHOE ypaBHeHME LIEHTPOBEXKHBLIX MaLlLKUH (YpaBHeHMe Jnnepa). [JencTBUTENbHLIN Hanop.

20 TepmoanHammnyeckne OCHOBbI MpoLecca Cxatusa U nepemMeLLBaHng ra3os.

21 Mpouecc cxaTns ra3oB B O4HOCTYNeH4YaToM nopLUHeBOM KomMnpeccope. Npegen ogHOCTyNneH4YaToro cxaTus.

22 KoHCTpyKUMS BOOOKOMbLEBOro BakyyM-Hacoca.

23 KoHCTpYKTMBHBIE 0COGEHHOCTU 1 BbIGOP LIEHTPOGEXKHbLIX BEHTUNSATOPOB.

24 PasneneHune HeoaHopodHbIX cucteM. Knaccudukaums HeoAHOPOAHbLIX CUCTEM M CNOCcobbl UX pasaeneHus

25 KnHeTuka CBO60,D,HOFO OTCTanBaHuA, pacyeT CKOpPOCTH CBO60,EI,HOFO OTCTanBaHUA.

26 PacueT ckopocTu npouecca oTcTamBaHus No metoay npod.JlsileHko.

27 PacuyeT cKOpOCTU CTECHEHHOTO OTCTaUBaHUSA U CKOPOCTU OCaXAEHUS! YacTuUL, He LapoobpasHon hopmbl.

o8 MepemelunBaHme B XXUOKUX cpepax. Crloco6b| nepemelumBannsi. OCHOBHble NapameTpbl. MoagenvpoBaHue
npoueccoB nepemMelunBaHns. Kputepuin MOLLHOCTM.

29 PacueT nnowaan oTCTonHKUKA.




30

KoHCTpyKLUNS OQHOAPYCHOro OTCTOMHUKA. [JoCTOMHCTBA U HegocTaTku. MHOrosipyCHbIA OTCTONHUK.

OcobeHHOCTM pacyeTa CKOPOCTM OCaKAEHUS B NMone LeHTPoBeXHbIX cui. KOHCTPYKLUMM LMKIOHOB,

31 paguKnoHoB, 6aTapenHoro LmknoHa. KOHCTPYKLMS OTCTOMHON LEeHTpUQYru.

32 OcobeHHOCTU pacyeTa CKOPOCTM OCaXKAEHMS B ariekTpuyeckom none. KoHCTpyKumm anekTpomnbTpoB

33 Mokpas oumnctka razoB. Ckpy66epbl. MOKpbI LMKMOH M NEHHLIN annapar.

34 dunbTpoBaHne. dPnsmdeckmii cmbicn. OcHoBbI BbiBoAa AnddepeHumnanbHOro ypaBHeHus npouecca. Ero
aHanus. NHTerpanbHoe ypaBHeHue unbtpoBaHus. OnpegeneHne KOHCTaHT OUNbTPOBaHMS.

35 KoHCTpyKUMsa AuenkoBoro BakyyM-cunestpa, 6apabaHHoro Bakyym-gunbTpa, HanopHo-BakyyMHOro unstpa,
dunbTpa BO3AYLLHOMO AaBeHns.

36 OcHoBbI TEOpUM NCEBOOOXIKEHNSI. CKOPOCTb NCEBAOOXKUKEHUS.

37 Mony4yeHue cycneH3umn un gmynbcmﬁ B annaparax ¢ MeLlankamu. KOHCTpYKLMN MexaHU4YeCKnx
nepemMeLLMBaoLLMX YCTPOUCTB. KOHCTPYKLMUN TYPOMHHBIX MELLANoK OTKPbITOrO U 3aKpbITOro Tuna.

Cemectp 6

38 Tennosble npouecchi. Buabl Tennosbix npoueccos. [BuxyLias cuna. TemnepatypHoe nose, TemnepaTtypHbii
rpagueHT, TENNOBOW NOTOK.

39 Cnocob6bl pacnpocTtpaHeHus Tenna. NepeHoc TennoTel TennonpoBoAHOCTLI0. 3akoH dypbe. KoadhduumeHT
TennonpoBoagHOCTN.

40 MepeHoc TennoThbl B ABUXYLLUXCS cpedax. YpaBHeHue dypbe-Kupxroda.

41 Mopobwue TEnmnoBbIX NPOLECCOB. OCHO%HbIe KpuUTepumn Tennosoro nogobus. Onpeagensowve n
onpegensiembin kputepun. PU3nYecKin CMbICI KpuTepues Nnogobus. KputepuanbHblie ypaBHEHUS.

42 Pac4eT cpegHen ABMXyLLEN cunbl Tennonepenayn ans npaMOTOYHON CXEMbl U MPOTUBOTOYHON

43 TennooTgadva n Tennonepenada. AHanns3 ypaBHeHU TeENNooTAaum 1 Tennonepenayn.

44 OcHoBbI pacyeTa TennoobMeHHbIX annapaTos.

45 TennoobmeHHbIe annapaTtbl cmeLleHus. PacyeT BbicoTbl 6apomeTpuyeckor Tpybbl n pacxoga Boabl.

46 KoHcTpykunm CrMpanbHbIX TennoobMEHHbIX annapaToB AN CUCTEM «KUAKOCTb-NMap», «KUAKOCTb-KUOKOCTbY.
Wx cpaBHUTENbHbIN aHanms.

47 Knaccudukaums TennoobmeHHbIx annapaTtoB. KOHCTPYKLUUKN KOXYXOTPYOHbIX TENTO0OMEHHUKOB. KOHCTPYKLN
nnacTUHYaTbIX TENSTO0OMEHHNKOB, NX NPEMMYLLIECTBA U HEAOCTaTKN.

48 BbinapusaHue. HasHauyeHwue. [BmxyLiasa cuna. MNpeumyLiecTBa BOOAHOMO napa Kak TenfioHOCUTENS.
MpeumyLlecTBa BbiNapuBaHus Nof BakyyMoOM
MatepuanbHbIin 1 TeNNoBon 6anaHcbl O4HOKOPNYCHOWN BbiNapHOW YCTaHOBKU. MaTepuanbHbIin 1 TENNOBOW

49 6anaHcbl MHOrOKOPMYCHOW BbiNapHoh ycTaHoBkK. ObLuan un nonesHasa pasHoCTb Temnepartyp. TemnepaTypHble
noTepy B MHOTOKOPMYCHbIX BbiMapHbLIX YCTAHOBKaX.
KOHCTpyKLUMM NNEHOYHbIX BbIMApHbLIX annapaToB. KOHCTPYKLMKM BbiMApHbLIX annapaToB C BbIHECEHHOW 30HOW

50 KnuneHus. PacnpegeneHne nonesHon pasHoCcTn TemnepaTyp no Kopnycam MHOMOKOPNYCHOM BbiNapHOW
yCTaHOBKM. [M0oBbILLEHNE 3KOHOMUYHOCTU BbiNapuMBaHUA. TexHonormyeckne cxeMbl MHOrOKOPMYCHbIX
BblNapHbIX YCTaHOBOK. CpaBHUTENbHbIN aHanma.

51 Monobue maccoobMeHHbIX NpoueccoB. Puamyeckuin cMbicn kpuTepmnes nogobus. KputepmansHole
ypaBHeHUWs. YpaBHEHUss MaccooTaaum n macconepegayu. x aHanums.
Cyuwika. Bece Buabl cywiku. [IBrxyLuasa cuna npouecca cyliku. CBOMCTBa BNaxHOro Bosayxa. Auarpamma I-x

52 BMNaxxHoro Bosayxa. Ee HasHauyeHune. N3o6paxeHne npoLueccoB Harpesa 1 oxnaxaeHus Bo3ayxa Ha
anarpamme J1.K. PamanHa

53 KOHCTpYKLMM KOMOHHBIX annapaToB C KOMNaykoBbIMU U MpoBanbHbIMK TapernkaMmu. KOHCTPYKLUUM KONOHHBIX
annapaToB TapenbyaToro Tuna ¢ OpraHM30BaHHbIM NEPENMBOM.
MexaHn3Mm 1 KnHeTuKa KOHTakTHOM cylikn. OcobeHHOCTM Tennonepeaayn Ha CyLUMNbHbIX LUNUHAPaXx.

54 MatepuanbHbin 6anaHc, Tennosomn qanch KOHBEKTMBHOM CYLLIKW.
KuHeTunka n MexaHn3am KOHBEKTUBHOM CYLLUKU. KOHCTPYKLMM KOHBEKTUBHBIX CYLUMIOK (TYHHEMbHAS; C KUMSILLUM
crnoem).
KoHCTpyKUMS CyLUMMKU C BO3AYXOOMOPHbIM ABMKXEHNEM BYMaXKHOro nonoTHa. KOHCTPYKUMS CyLUMITBHOIO

55 umnmHapa. KoHcTpykunm 6apabaHHo 1 NHEBMaTUYECKON cyLLnIok. Cxema CyLIMibHON YacTu
6ymarofenaTtenbHON MaLUWHbI.
Abcopbuus. Pusmdeckas CyLLHOCTb. YCNoBUsS paBHOBecCKs npu abcopbuun. Xemocopbuums. MaTepuanbHbii

56 6anaHc npouecca abcopbuunn. YpaBHeHue paboyen nuHun. N3obpaxeHne Ha gnarpamme Y-X. CpeaHsis
OBMXyLLasa cuna npouecca abcopbunn. Yncno eguHmL nepeHoca.
OcHoBbl pacyeTa abcopbepoB CO CTyneH4YaTbiM KOHTAKTOM a3 U C HEMPepPbIBHbIM KOHTaKTOM (has. BnusaHue

57 pacxoga abcopbeHTa Ha BbICOTY KONOHHbI. KOHCTpYKUUK Hacaao4Hbix abcopbepos. VIx rmapoanHammyeckmne
pexvMbl paboThbl.

58 Pektndukauma n guctunnaums. dusmdeckas cywHocTb. MonekynapHas 1 KOHBEKTUBHaa Anddysus.
MocTtpoeHue pabounx NuHUIM Npouecca pekTudukaumm Ha Y-X aunarpaMmme. YCrnoBusi paBHOBECHS NP

59 pekTuduKkaummn. BoiBog ypaBHeHUS NMHUKM paBHoBecKus. M3obpaxeHne Ha Y-X guarpamme. BeiBog ypaBHEHMI

paboymx nuHUI npouecca pektudnkaumm. MatepuansHbin 6anaHc npouecca pekTndukaummn.




MuHuMmanbHoe KonmMyecTBO dnermbl. BnnsHue konnyectsa drermMbl Ha ABUXKYLLYIO CUIY npouecca
60 pekT1dmnKaLmn, BbICOTY KOMOHHBI U pacxof napa B KunatunbHuke. Cxema pekTuurkaLmMoHHON yCTaHOBKM.
MpuHumMn genctems

5.3.2 TunoBble TecToBbIe 3aAaHUA
He npegycmoTpeHsbl
5.3.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3a4aHUA (3afa4mn, Kencbl)

OnpegenuTb NOTepl AaBneHWUs1 Ha TpeHue Mpu NpoTekaHuu BoAbl MO naTyHHon Tpybe avameTtpom 19x2 mm
anuHon 10. CkopocTb Boabl 2 m/c. TemnepaTtypa 550 C. LlepoxosaTocTb € = 0,005 mm.

PaccuntaTe nnNOTHOCTbL BOAHOMW cycneHsuu, copepxawen 10% (macc.) TBepgmonm asbl. OTHOCMTENbBHAS
NMNOTHOCTb TBEPAON hasbl 3.

BbiBecTM hopmyny, MO KOTOPOW MOXHO BbIYUCIUTb CKOPOCTb LEeTpUdyrMpoBaHuMs TBepAbIX LLApOoo6pasHbix
yacTuu, ncxogsa ns 3akoHa Ctokca. Yactota BpaweHus B ob/cek.

5.4 MeToguyeckue matepuansbl, onpegensirolime npouenypbl oleHUBaHUsA pe3ynbTaToB 00y4eHUs
5.4.1 YcnoBusa gonycka obyyvarowerocsi K npoMexyTo4yHOM aTTecTaumm u Nnopsaaok NMKBUAALUM akageMnyecKkomn
3a,0/MKEeHHOCTH

MpoBeneHNe NPOMEXYTOYHOM aTTecTauuMu pernamMeHTMpPOBaHO foKanbHbIM HOpMaTuMBHbIM aktom CM6rMYMNTO
«lMonoxeHne o0 NnpoBeAeHMUN TEKYLLIErO KOHTPOMS YCNEBAEMOCTM U MPOMEXYTOUYHOM aTTecTaLum obyyaroLLnxcsa»

5.4.2 ®opma npoBeAeHMA NPOMEXYTOYHOM aTTecTaumm no AUCUMninHe

YcTHasa + NMncbmeHHas + KomMnbloTepHOEe TeCTMpOBaHme NHasa

5.4.3 Ocob6eHHOCTM NpoBeAeHUA NPOMEXKYTOYHOM aTTecTauum No AUCUMNInHe

Bpemsi Ha noaroToBKy oTBeTa Mo 6unety 45 MUHYT.

OtBeT no 6unety 15 MUHYT.

Bpems, oTBoAMMOE Ha 3aliMTy KYpCOBOrO MpOEKTa, He OOSMPKHO MpeBblwaTtb 15 MWH, BKMoYas KpaTkuM goknag
no pesyrnbTatamMm npoekTa u oTBeTbl Ha BONPOCHI.

6. YHEBHO-METOAMWYECKOE N MUH®OPMALMOHHOE OBECNEYEHUE AUCLIUNIIUHDI
6.1 YuyebHana nutepaTtypa

ABsTOp | 3arnasne | NspgaTtenbcTBo | o4 nsgaHusa | Cchbinka
6.1.1 OcHoBHas y4yeOHasa nutepartypa
H. M. Muaykos, A. O.|MNPOLIECCbHI /I AMMNAPATHI http://nizrp.narod.ru/
Hukngopos, B. C.|XUMMUYECKOU metod/kafpriapxt/16
Kypos TEXHONOI K. Pacuér 52483952.pdf
peKTUdUNKaLMOHHOM
YCTaHOBKM HenpepbIBHOIO
OencTeus. BbinonHeHne
KyPCOBOIA M-BO Hayku u BbICLLErO
paboTbl :MeToguveckne obpasosaHusi PP, C-

MeTepb. roc. yH-T Npom.

yKkasaHusi Ons  CTY4eHTOB J "
TEXHONOrM 1 ansarHa,

Bcex opm o0O6yyeHns no

HanpasneHus M NOArOTOBKU: Bbicuw. wkona 2022

18.03.01 —  Xumwudeckas aHeTr?r)((;cljlﬂgr-VgaﬁKT-

:TaeHx:Fc)JrJ;?rmq 18.03.02 ; MeTep6ypr: BLUTO

pecypcocbeperatoLime CrerynTh

npoLeccbl B XMMWUYECKOW

TeXHonorun, HedTeEXMMUN 1”

6uotexHonormn 15.03.02 —

TexHonornyeckme  MallUHbI

n obopygoBaHue
H. M. Mugykos, M. B. |lpoueccel 1 annapatbl | M-BO Hayku 1 BbICLLIErO http://nizrp.narod.ru/
Konocosga, B. C. | xummn4yeckon TexHonormn. |  obpaszosaHusi PO, C.- metod/kafpriapxt/16
Kypos, A. O.|WcnbitaHne  gvHamuueckmx | [MeTepB. roc. yH-T NPOM. 21337400.pdf
Hwkndopos HacocoB : JlabopaTopHble | TexHOMOorMM 1 gusaiiHa,

2021
paborTbl. BbiCLL. LK. TEXHONOMMK 1

3HepreTuku. - CaHkT-
MeTepbypr : BLUT3
cnerynta




H.M. Mwngykos, B.C.|C06opHuk KencoB no M-BO 06Da30BaHMS 1 http://nizrp.narod.ru/
Kypos, A.O. | ancunnnuHe «[lpoueccbl U P metod/kafpriapxt/20
Hukudhopos annapatbl XMMUYECKON Haykn PO, BILITS . 2018 18 _10_03_01.pdf
k cnierynta. — Crie.:
TexHonorun» [TekcT ] :y4ebH BLUTS CMBYMTA
o-npakTnyeckoe nocobve
AvHwTterH B.I. noa(lpoueccbl w1 annapaTbl http://ibooks.ru/readi
pea. XUMUNYECKON TEXHONOIMMU. Mockea: BUUHOM. 2017 ng.php?
O6bwwui  Kypc y4ebHoe | JlaGopaTtopusi 3HaHWi short=1&productid=
nocobue : B 2 kKH. — 6-e n3g. 359645
6.1.2 [lononHuTenbHasa y4ebHaa nutepartypa
H.MN. Mwnagykos, B.C.|lNpoueccbl 1  annapatbl http://nizrp.narod.ru/
Kypos, A.O. | xummnyeckon TEXHONormm M-Bo o6pasoBaHus n metod/kafpriapxt/4.p
Hukudopos [TekcT] yyebHo- Haykn PO ,BLUTS 2017 df
npaktnyeckoe nocobuwe ana| CHGIYNTO. — CM6. :
camocTosaTensHon  paboTbl BLUT3 CrerynTq
CTYLEHTOB
H.MN. Mwngykos, B.C.|MaccoobMeHHblE npouecch M-BO 060a30BaHMS U http://nizrp.narod.ru/
Kypos, AO.|B LLenono3Ho-6ymaxHom P metod/kafpriapxt/2.p
Hukudhopos NPOMBbILLNIEHHOCTN [TeKcT] Hayémnlgd?,CCnl'girI:r%Fl’_lﬂ. h 2 df
yueb.nocobue "
B. C. Kypos, H. T.|OucneprupoBaHue M-BO HayKu 1 BbICLLETO http://nizrp.narod.ru/
Mwnaykos, HO. A. | BymaxkHon Macchl n| obpasosaHus PO, C.- metod/kafpriapxt/17
TuxoHoB paBHOMEPHOCTb MeTepb. roc. yH-T NPOM. 07884762.pdf
MHOIOCMNOWHOro KapTOHa: | TexHOonormm n gnsanHa, 2024
MOHorpadus BbiCLU. LK. TEXHOMOMMK 1
aHepreTukn.— CaHKT-
MeTtepbypr: BLUT3
cneryntg
H.M. MwuagykoB, B.C.|lNpoueccbl 1  annapaTbl http://nizrp.narod.ru/
Kypos, A.O. |[TekcT] y4ebHo- M-20 06pasosaHuA u metod/kafpriapxt//3.
Hukudhopos npaktTuyeckoe nocobve ans Haykn PO, BUITS 2016 pdf

BbINOMHEHNs nabopaTopHbIX
pabot

Cne6rynTa. - CNé.:
BLUT3 CM6rYNTLa

6.2 Mepe4yeHb NpocheccnoHanbHbIX 6a3 AaHHbLIX U MHPOPMALIMOHHO-CMPABOYHbIX CUCTEM

1. OnekTpoHHO-6MbnuoTevHas cuctema IPRbooks [OnekTpoHHbIi pecypc]. URL: http://www.iprbookshop.ru/
2. OnekTpoHHas oubnuoteka BLUTSO CIb INYMTL [OnexktpoHHbI pecypc]. URL: http://nizrp.narod.ru
3. OnekTpoHHO-6nbnnoteyHas cucrtema «Anbyke» [AnekTpoHHbIn pecypc]. URL: https://www.ibooks.ru/

6.3 MepeyeHb NMULEH3UOHHOrO U CBOGOAHO pacnpPOCTPaHAEMOro nporpaMmmMHoro o6ecrneveHus

MicrosoftWindows 8
MicrosoftOfficeProfessional 2013

AutoCADDesign

Microsoft: Windows Professional 10 Russian Upgrade OLPNL AcademicEdition
Microsoft: Office Standard 2016 Russian OLP NL AcademicEdition

6.4 OnucaHune MmaTtepuanbHO-TEXHUYECKOWN 6a3bl, HEOGXOAMMON ANA OCYLUECTBNEHMA obpa3oBaTeNbHOro
npouecca no gucumnnuHe

Ayautopus OcHalleHune
BbinapHasi ycTaHOBKa, YCTaHOBKa Ansi oOnpefeneHust rmapaBiMYecKUX — COMPOTUBIIEHMN;
yCcTaHoBKa [Ansl  WUCCMNefoBaHMsi Mpouecca  pasgefieHus  CycneHawu;  ycTaHoBka  Ans
B-203 nccneaoBaHUa KUHETUMKM (bubTPOBaHWS; YCTaHOBKA MO onpedeneHus Tennonepegadn B
TennoobMeHHVKe; YCTaHOBKa [Ansl onpeferieHvs napameTpoB BMAXHOr0 BO34yxa; YCTaHOBKA
ANns npouecca nepemMeLllBaHus.
HanopHasi ycTaHoBKa, YCTaHOBKa [MAPABMMYECKUX  COMPOTUBIEHUN, peKkTUdMKaLMOHHas
5-209 YyCTaHOBKa, YCTaHOBKa POTOPHO-MyNbCaUMOHHasl, yCTaHOBKa ANsl WCCIeAoBaHUS MpoLEeccoB
) nepemMeLlLMBaHNs B XWOKUX Cpefax, YCTaHOBKa ANs WCCMNEeAOBaHUS KUHETUKU WHdpakpacHOM
CYLLIKW.




JNlekynoHHas
ayguTopust

MynbTumeauiitHoe oGopyaoBaHuWe, cneuuanmaMpoBaHHas meberb, gocka

YyebHasi aygutopusi

MyﬂbTMMe,D,MVIHOG o6opyp,OBaHme, cneuynanunsnpoBsaHHas mebenb, gocka




