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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:

2 KOMMETEHUWU OBYYAIOLLEITOCA, ®OPMUPYEMbBIE B PE3YJIbTATE OCBOEHUA OAUCLUNIUHDbI

OlNK-3: Cnoco6eH ocyLecTBNATb NpPo¢ecCUOHaNbLHYI OeATeNbHOCTb C y4eTOM 3aKOHOoAaTeNnbCTBa
Poccuiickon ®epepaumm, B TOM Yucre B 0651aCT 3IKOHOMUKA U IKOSOrMm

3HaTb: OCHOBbl TEOpPUM MepeHoca uMMysrbca, Tenfa W Maccbl; MpUHUMNBbI  OU3NYECKOTO  MOLENMPOBaHUSA
XUMUKO-TEXHOJTOMMYECKMX MpoLeccoB; OCHOBHblEe YpaBHEHUA OBUXEHUA )KVIAKOCTeVI; OCHOBbI Teopun Tennonepenavu,
OCHOBbI TEOPMM Macconepenadn B cuctemax co cBoOOAHOM U HENOABWMXKHOWM rpaHuLen pasgena gas; TUNoBble NpoLeccehl
XUMUYECKON TEeXHOJIormn, COOTBETCTBYOLWLME annapaTtbl U MEeTOAbl UX pacyeTa.

YMeTb: onpeaenaTb xapaktep [OBWKEHUS >KWOKOCTEN W ra3oB, OCHOBHbIE XapaKTepUCTUKM MPOLECCOB Temnno- U
mMacconepegadun; paccyuTbiBatb nNapamMeTpbl U BbI6VIpaTI:> annapartypy Ana KOHKPEeTHOro XWMMWUKO-TEXHOJ1I0rm4eckoro
npotiecca.

BnapeTtb: MeTogaMn TEXHONOMMYECKNX pacyeToB OTAENIbHbIX Y3/10B XUMNYECKOIo O60pyJJ,OBaHI/IF|.




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. BA3KOCTb  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
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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. Buabl 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 n 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 ¥ MNOpO3HOCTb
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. Bbinapusanue 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.

BoinapHble 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 ¥ OaBfeHUs 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): PacyeT pekTMdukaumoHHON YyCTaHOBKM HENPEPLIBHOIO AENCTBUS.

4.3 TpeboBaHMA K BbINOSIHEHUIO U NpeACTaBNEeHUI0 pe3ynbTaToB KypCcOBOW paboThl (NpoekTa):
IMpoeKT BbINOMHAETCSH MHAUBUAYAIbHO, C UCNOMb30BaHMEM CheLManvM3npoBaHHOroO NporpaMmmMHoro obecneyeHus.

PesynbTaTthl

NpeacTaBnalTCA B BUAE MOSICHUTENBHOM 3anuckn obbemoM 25-35 cTpaHuu,

cnepywuine obs3aTenbHble 31EMEHThI:

1. BeegeHue.

. MartepuanbHbIn 6anaHc npotecca.
. TennoBown 6anaHc npouecca.
. OcHOBHble pa3mephbl annapara.

. BeiBOAbI.

. Bubnmorpadumyecknin cnmcok.
pacumyeckas 4acTb MO KYpCOBOMY NpoeKTy coctaBndeT 1 nuct dopmata A1.

5 BANJIbHO-PEATUHIOBASA CUCTEMA OLIEHUBAHUA
Vicnonb3oBaHue 6annbHO-PEUTUHIOBON CUCTEMbI HE NMPEAYCMOTPEHO.

2
3
4
5. BcnomoratenesHoe obopynoBaHue.
6
7
r

cogepxaien

6. ONMTMCAHUE NOKA3ATENEW, KPUTEPUEB, CUCTEMbI U CPEACTB OLIEHUBAHUSA PE3YNILTATOB

6.1 MokasaTenu oueHMBaHUS

OBYYEHUA

Koa komneteHunn

MokasaTtenu oueHnBaHus pe3ynbTaTtoB 06y‘~IeHVIF|

Orl1K-3

OcyluecTensieT naeHTMdmKaLuo

[leMOHCTpMpYyeT 3HaHUS COBPEMEHHbIX METOAOB MaTemMaTU4eckoro MOZEnVpoBaHus
TEXHOMOMMYECKNX MPOLECCOB M annapatoB XUMWUYECKOW TEXHOMOMu.
MOAENM CTPYKTYpPbl NOTOKOB TEMNOOOMEHHbBIX 1 MAaCCOOBMEHHBIX NPOLIECCOB.
Mcnonb3yeT 4YucrneHHble MeToAbl ANs PeLUeHUst MaTemMaTUyYeckux 3agad, si3blku M
CUCTEMbI NPOrpaMMUPOBaHNSA AN PELLIEHUS NPOJECCUOHANbHBIX 3afay;

napameTpoB
MOAENMPOBaHUE NPOLLECCOB XUMMUYECKOW TEXHOSOMM, NPOMBILLIIEHHOW SKOMOMUW.
Bnageet meTogamy MOCTPOEHMSI MaTeMaTUYECKOW MOZEnu MpoLeCcCoB XUMUYECKOM
TEXHOMOMMWU W MHTepnpeTaumMm MosnydYeHHbIX pe3ynbTaTos,
noucka M obmeHa MHGOPMaUMEA B KOMMBIOTEPHBIX CETSX, NakeTamy NpPUKNagHbIX
nporpaMm A5 MOAENMPOBaHUS XUMMUKO- TEXHONOTMYECKMX NPOLIECCOB.

OcHOBHble

MaTemMaTudeckomn Moaenu,

a TaK Xe MeTogamMu

6.2 Cuctema u KpuTepum oLeHUBaHUSA

LLIikana oueHnBaHuA

Kputepun oueHnBaHUsi COOPMUPOBAHHOCTU KOMMETEHLMIA

YcTHoe cobecenoBaHue

MucbmeHHasn pabota

5 (oTnn4HoO)

Ob6yuatoLmncs nokasbiBaeT
BCECTOPOHHMNE 3HaHWs B obnactun
npoeccos " annapaTHoro nx
ocopmMIieHms. Bnapgeert OCHOBHbIMW

MOHATMAMW U TEPMWUHOIOTMEN BO BPEMS
OTBETOB. XOPOWO 3HaKoM C OCHOBHOW U
OOMONHUTENBHOW nuTepaTypown.
LleneyctpemneHHo ncrnonb3yet "
npumeHsieT 6asoBble 3HaHMS B 00MacTu
PU3MKo-maTeMaTUyeCckux HaykK.
MposiBNseT apyouumio pabote ¢
y4yebHbIM MaTepuanom.

npu

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

3agaHuo. [aHbl ucuyepnbiBaoWwmne 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 BOMPOCHLlI 3K3aMeHaLUNnOHHOIro
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, MOIyT WMETb MECTO OT npaBun
ochopmneHnss paboTbl MMM HapyLUeHbl CPOKU
npegocTaBeHunsi NpoekTa K 3alumTe.

3 (yooBneTBOpUTENbHO)

Obyuvatomiics rnokasbiBaeT 3HaHuSA

3agaHne BbINOSTHEHO MOMHOCTbLIO, HO B pa60Te




yyebHOro mMatepuana M3 nekuui  wm
OCHOBHOW nitepaTtypesl. B uenom
nokasblBaeT 3HaHMSA 0asoBbIX 3aKOHOB MO
rMOPaBANYECKNM, TENMoBbIM "
MaccoobMeHHbIM npoueccaM. [lonyckaeT
CyLLEeCTBEHHble OWMWOKM B OTBeTax, HO
MOXeT WX YCTPaHUTb MO PYKOBOACTBOM
npenogasaTens.

€CTb CYyLUEeCTBEHHbIE OLIMOKKU, MPUCYTCTBYHOT
HEeTOYHOCTM B oOTBeTax, fMbo KayecTBO
npeacrtaeneHus paboTtbl HU3koe, NMnbo paboTa
npegcraBneHa c onosgaHuemM

(HeynoBneTBOPUTENBHO)

2

OO6yyaromnca He WMMeeT [OCTaTOYHOro
YPOBHA 3HaHWW AucumnnuHbl. [lyTaetcs B
NOHATHSAX, TepMUHOMOrMn "
dopMynmnpoBKax. Mnoxo 3HaeT
nutepatypy. JonyckaeT CyLleCTBEHHbIE U
NpUHUMNUaneHble OWKNBKM U HEe MOXeT ux

YCTpPaHUTb naxke C nomMoLulbo
npenogasartens. CnuckbiBaHmne, nonbiTKa
NCnoJib30BaHNA Hepa3peLlleHHbIX

TeXHU4YeCKnx cpeactB WM noacKkas3ku
Opyroro 4yenoseka.

CopepxaHue paboTbl
COOTBETCTBYET 3a4aHuIo0.
MpeacraBnenne 4Yyxon paboTbl, nnarvat, nnbo
oTka3 OT npepfcTaBneHus pabotbl. OTcyTCTBME
OOHOrO MMM HECKOINbKUX  00SA3aTenbHbIX
9MeMEHTOB 3afaHusl, NGO MHOroYUCIEHHbIE
rpybble owwnbkn B pabote, nmbo rpyboe
HapylleHne npaBuil O0hOPMITEHNS] WU CPOKOB

NOJTHOCTbIO He

npeLcTaBneHns paboThbl. HecnocobHocTb
OTBETUTb Ha Bonpoc be3 nomMoLumn
aK3ameHaTopa.

6.3 TunoBble KOHTPONbHbIE 3afaHus U/UNK UHbIe MaTepuanbl, UCNOSb3yeMble ANS OLEeHKU pe3ysibTaToB
oby4eHus
6.3.1 TunoBble KOHTPOJIbHbIE BONPOCHI

Ne n/n | dopMynupoBKN BONPOCOB
Cemectp 5

1 Knaccudukaumsa ocHoBHbIX npoueccoB. ObLme NpuHLMNLI aHan13a 1 pacyeTa NpoLeccoB 1 annapaTos.

2 Bsi3koCcTb HBIOTOHOBCKUX XMAkocTen. 3akoH HbloToHa.

3 M'mapaBnuyeckuin pagmyc 1 aKBUBanNeHTHbIN gnameTp.

4 YpaBHeHWe Hepa3pbIBHOCTM MNOTOKA.

5 PexumMbl ABUXKeHNS XuaKocTu. Mpodunm ckopocTen B pasnnyHbIX pexnmax.

6 BeiBog anddepeHLmansHOro ypaBHeHUs ABUXEHUS peanbHOM Xuakoctu (ypaBHeHe HaBbe-CTokca).
YpaBHeHne HaBbe-CToKca s TPEXMEPHOro ABUKEHNS.
YpaBHeHME OBMXKEHMSA naeanbHOM XNOKocTu (ypaBHeHMe dunepa). BbiBog OCHOBHOMO ypaBHEHMS
rMAPOCTaTUKN.
BbiBog ypaBHeHUsa BepHynnu ona ngeansHon xxugkoctn. Ero aHanms, reometpuyeckast MnnocTpauus.

9 MpakTnyeckoe npumMeHeHue ypasHeHus bepHynnu (Tpybka MNuto-MNpaHatna, Tpybka BeHTypn).

10 YpaBHeHune bepHynnu ons peansHomn xugkocTtu. MNoTepu aHeprun Npy napannensHo CTPYMHOM TeHEHUN
XuakocTu. BeiBoa ypaBHeHus Oapcu.

11 OntumaneHbI guameTp TpybonpoBoaa. M'apaBnmMyeckuin paguyc u 3KkBUBaneHTHbIN AnameTp.

12 MoTepu sHeprnn Npy TypOYNEHTHOM ABMXKXEHUM XUOKOCTU. MeCTHblE CONPOTMBMNEHUS.

13 HeHbOTOHOBCKME XXMAOKOCTU. BA3KOCTb HEHBIOTOHOBCKUX XUAKOCTEN.

14 OcobeHHOCTN ABMKEHUS BOSIOKHUCTBIX CYCMNEH3UA.

15 Kputepum rmgpomexaHnyeckoro nogodus. MoanduvumpoBaHHbIe 1 CROXHbIE KPpUTEPUU Noao6mS.

16 OcHoBHbIe NapameTpbl HacocoB. Hanop, pa3BuMBaeMbIn HACOCOM.

17 BeicoTa BcacbklBaHWst Hacoca.

18 LleHTpo6GexHbli Hacoc. MNpuHUMN AeACTBUSA, YCTPOUCTBO. XapakTEPUCTUKN LEHTPOBEXHBIX HACOCOB. 3aKOHbI
nponopLmoHansHocTu. KaButauus.

19 OcHOBHOE ypaBHEHME LEHTPOBEXHbIX MaLIVH (ypaBHeHNe duinepa). [eicTBUTENbHbIA HaMop.

20 TepmoanHammyeckne OCHOBbLI MpoLecca CxaTusa U nepemMeLlnBaHus ra3os.

21 Mpouecc cxaTns ra3oB B O4HOCTYNeH4YaToM NnopLUHEeBOM koMnpeccope. Npeaen ogHOCTyNeHYaToro cxaTus.

22 KoHCTpyKLMS BOOOKOMbLEBOro BakyyM-Hacoca.

23 KOHCTpYKTMBHBLIE OCOBEHHOCTN 1 BBIGOP LIEHTPOBEXHBLIX BEHTUNATOPOB.

24 PaspeneHune HeogHopoAdHbIX cucteM. Knaccudukaums HeOAHOPOAHbLIX CUCTEM U cnocobbl UxX pasgeneHus

25 KuHeTnka cBo60HOIro OTCTaMBaHUS, pacyeT CKOPOCTM CBOBOAHOroO OTCTanBaHMUS.

26 PacueT ckopocTu npouecca oTcTamBaHmsi No meTtoay npod.JlsiweHko.

27 PacyeT CKOpOCTM CTECHEHHOrO OTCTaMBAHNS U CKOPOCTU OCaXAEHWs1 YacTuL, He LapoobpasHo opMbl.

28 MepemelunBaHne B XXMOKUX cpeaax. Crloco6b| nepemelumBaHnsi. OCHOBHble napameTpbl. MogenvposaHue
npoLeccos nepemMemnBaHng. Kputepuin MOLLHOCTMW.

29 PacueT nnowaamn oTCTOMHMKA.

30 KoHCTpyKLUNS OQHOAPYCHOrO OTCTOMHUKA. [JoCTOMHCTBA U HegocTaTku. MHOrosipyCHbIN OTCTONHUK.




OcobeHHOCTM pacyeTa CKOPOCTM OCaXKAEeHUs B None LeHTPobeXHbIX cun. KOHCTPYKLUMM LMKIOHOB,

31 paguKnoHoB, 6aTapenHoro LmknoHa. KOHCTPYKLMSA OTCTOMHON LEeHTPUAQYru.

32 OcobeHHOCTU pacyeTa CKOPOCTM OCaXKAEHMS B ariekTpuieckom none. KoHCTpyKumm anekTpomnbTpoB

33 Mokpas ounctka razoB. Ckpy66epbl. MOKpbI LIMKMOH M NEHHLIN annapar.

34 dunbTpoBaHmne. dPnsmdeckmii cmbicn. OcHoBbl BbiBoAa AnddepeHumnanbHOro ypaBHeHus npouecca. Ero
aHanu3. NHTerpanesHoe ypaBHeHue unbtpoaHus. OnpegeneHne KOHCTaHT OUNbTPOBaHMS.

35 KoHCTpyKUMsa AuenkoBoro BakyyM-unbstpa, 6apabaHHoro Bakyym-gunbTpa, HanopHo-BakyyMHOro unstpa,
punbTpa BO3QYLLIHOMO OABMEHNS.

36 OcHoBbI TEOpPUM NCEBOOOXIDKEHNSI. CKOPOCTb NCEBAOOXKMKEHUS.

37 MonyyeHune cycneHsun gmynbcmﬁ B annaparax ¢ MeLuankamu. KOHCTPYKLMN MeXaHNYECKNX
nepemMeLLMBaoLLmMX YCTPOUCTB. KOHCTPYKLMKN TYPOMHHBIX MELLIANoK OTKPbITOrO U 3aKpbITOro Tuna.

Cemectp 6

38 Tennosble npouecchbi. Buabl TennosbIx npoueccos. [BuxkyLas cuna. TemnepatypHoe none, TemnepaTtypHbIn
rpagueHT, TENNOBOW NOTOK.

39 Cnoco6bl pacnpocTpaHeHus Tenna. NepeHoc TennoTkl TennonpoBoAHOCTLI0. 3akoH dypbe. KoadhduumeHT
TENnonpoBOAHOCTH.

40 lMepeHoc TennoTbl B ABUXYLLUXCS cpedax. YpaBHeHue dypbe-Kupxroda.

41 Mopobue TEnmnoBbIX NPOLECCOB. OCHO%HbIe KpuTepuM Tennosoro nogobus. Onpeagensiowve n
onpegensieMbin kKputepun. PU3nYecknin CMbICn KpuTepues nogodus. KputepuanbHblie ypaBHEHUS.

42 Pac4eT cpegHen ABMXyLLEN cunbl Tennonepegaydn asns npaMOTOYHON CXeMbl U MPOTUBOTOYHON

43 TennooTgada n Tennonepenada. AHanns ypaBHeHUN TeNnooTaaum 1 tennonepenayn.

44 OcHoBbI pacyeTa TennoobMeHHbIX annapaTos.

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

46 KoHcTpykunm CrMparnbHbIX TennoobMeHHbIX annapaToB AN CUCTEM «KUAKOCTb-Map», «KUAKOCTb-KUOKOCTbY.
WX cpaBHUTENbHbIN aHanms.

47 Knaccudukaums TennoobmeHHbix annapatoB. KOHCTPYKUUKN KOXYXOTPYOHbIX TENO0OMEHHUKOB. KOHCTPYKLMN
nnacTMHYaThiX TENOOOMEHHUKOB, X NMPEMMYLLECTBA U HEOOCTATKU.

48 BeinapuaHue. HasHaueHue. [IBuxkyLias cuna. lNMpeumyllecTsa BOASHOrO napa kKak TENIoHOCUTENS.
MpeunmyLiecTBa BbiNnapuBaHus Nof BakyyMoOM
MaTtepuanbHbIin 1 TENNOBOW BanaHCcbl O4HOKOPNYCHOWM BbINMapHOW YCTaHOBKU. MaTepuanbHbIin 1 TENNOBOM

49 BGanaHcbl MHOrOKOPMYCHOW BbiNapHoh ycTaHoBkK. ObLuas un nonesHasa pasHoCTb Temnepartyp. TemnepaTypHble
noTepy B MHOTOKOPMYCHbIX BbiMapHbLIX YCTAHOBKaX.
KoHCTpyKUMM NNEHOYHbIX BbIMAPHbLIX annapaToB. KOHCTPYKLMU BbIMApHbLIX annapaToB C BbIHECEHHOW 30HOW

50 KuneHuns. PacnpegeneHve nonesHom pasHoCTN TemnepaTyp no Kopnycam MHOrOKOpnyCHOW BbliNapHON
yCTaHOBKM. [10BbILLEHNE 3KOHOMWUYHOCTU BbiNapuMBaHUA. TexHonormyeckne cxemMbl MHOrOKOPMYCHbIX
BbINapHbIX YCTAaHOBOK. CpaBHUTENbHbLIN aHanms.

51 Monobune maccoobMeHHbIX NpoueccoB. PUamyeckuin CMbicn kpuTepmnes nogobus. KputepmansHole
ypaBHEHVs. YpaBHEHMS MaccooTaauun n macconepegayu. Vix aHanma.
Cyuwka. Bce Bnabl cywku. [IBnxkyLuas cuna npouecca cywkn. CBoMCTBa BNaxHOro Bo3gyxa. [uarpamma I-x

52 BMNaxxHoro Bosayxa. Ee HasHauyeHune. N3o6paxeHne npoueccoB Harpesa 1 oxnaxaeHus Bo3ayxa Ha
anarpamme J1.K. Pam3nHa

53 KOHCTpYKLMM KOMOHHBIX annapaToB C KOMNaykoBbIMU U MPOBanbHbIMK TapernkaMmu. KOHCTPYKLMM KONOHHBIX
annapaTtoB TapenbyaToro Tuna ¢ OpraHM30BaHHbIM NEPENMBOM.
MexaHn3Mm 1 KnHeTuKa KOHTakTHOM cylikn. OcobeHHOCTM Tennonepeaayn Ha CyLUMMbHbIX LUNNHApaXx.

54 MatepuanbHbin 6anaHc, Tennosomn qanch KOHBEKTMBHOW CYLLIKW.
KnuHeTunka n MexaHn3m KOHBEKTUBHOM CYLLKU. KOHCTPYKLMM KOHBEKTUBHBIX CYLUMIOK (TYHHEMbHAS; C KUMSILLUM
cnoem).
KoHCTpyKUMS CyLUMMKU C BO3AYXOOMOPHbLIM ABMXEHNEM BYMaXKHOro nonoTHa. KOHCTPYKUMS CyLUMIBHOIO

55 umnuHapa. KoHctpykunm 6apabaHHo 1 NHEBMaTUYECKON CyLLMIoK. Cxema CyLUMbHON YacTu
OGymarogenaTenbHON MaLUUHbI.
Abcopbuus. Pusmdeckas CyLLHOCTb. YCNoBUS paBHOBeCKs npu abcopbuun. Xemocopbuums. MaTepuanbHbii

56 6anaHc npouecca abcopbuunn. YpaBHeHue paboyen nuHun. N3obpaxeHne Ha gnarpamme Y-X. CpeaHsis
ABWXyLLasa cuna npouecca abcopbuun. Yucno eguHuL, nepeHoca.
OcHoBbl pacdeTa abcopbepoB CO CTyNneHYaTbIM KOHTAKTOM pas U € HenpepblBHLIM KOHTakToM da3. BnvsHue

57 pacxona abcopbeHTa Ha BbICOTY KONOHHbI. KOHCTpyKUMKM Hacago4Hbix abcopbepos. Vx rmapognHammnyeckmne
pexvmMbl paboThbl.

58 Pektndpvkauna v auctunnaums. dusndeckasa cywHocTb. MonekynapHas n KoHBekTuBHasa anddysms.
MocTpoeHne pabounx NuMHUR Npouecca pekTndurkaumm Ha Y-X guarpammMe. YCrnoBus paBHOBECUS MPK

59 pekTudukaummn. BoiBog ypaBHeHMA NuHUKM paBHoBecus. M3o6paxeHne Ha Y-X anarpamme. BbiBog ypaBHEHWI
pabounx nuHUIn Npouecca pektudukaummn. MatepuaneHbln 6anaHc npouecca pekTudmnKkaLmm.
MuHumaneHoe KonuyecTBo dnermel. BnnsHne konnyecTea dnerMbl Ha OBVXKYLLYHO CUIy MpoLiecca

60 pekT1durKaLmm, BbICOTY KOMOHHBI U pacxof napa B KUnAtTunbHuKe. Cxema pekTumkaLmMoHHON YCTaHOBKM.

MpuHUKMN gencrTems




6.3.2 TunoBble TecTOBble 3a4aHUA
He npegycmoTpeHsbl
6.3.3 TunoBbIe NPaKTUKO-OPUEHTUPOBaHHbIE 3aaHus (3apayvm, Kemucbl)

OnpenenuTb NOTEpI0 AAaBMNEeHUs Ha TPeHWe NpU NpoTeKkaHWu BoAdbl Mo naTyHHoi Tpybe amametpoM 19x2 Mm
anvHon 10. CkopocTb Boabl 2 M/c. Temnepatypa 550 C. LepoxosartocTs € = 0,005 mm.

PaccuntaTe nNMNOTHOCTbL BOAHOM cycneHsuun, cogepxawen 10% (macc.) TBepgon asbl. OTHOCMTENbHAas
NMIOTHOCTb TBEPAON dhasbl 3.

BbiBectn opmyny, No KOTOPOA MOXHO BbIMUCIINTE CKOPOCTb LETPUAYrMPOBaHUSA TBEPAbIX LLAPO0OpasHbIxX
yacTuu, ncxogsa ns 3akoHa Ctokca. Yactota BpaweHus B ob/cek.

6.4 MeToanyeckue maTepuansi, onpegensivolmMe npoueaypbl oLeHUBaHUA pe3ynbTaToB 00y4YeHus
6.4.1 YcnoBus gonycka oby4arowerocsi K npomMexyTo4yHoOM aTrecTauum 1 NopsanokK NMKBUaauMm akageMmn4eckon
3a[0MKEHHOCTH

lMpoBeoeHNe NPOMEXYTOYHOW aTTecTauuu perfnamMeHTMpOoBaHO mnoKanbHbIM HOpMaTuBHbIM aktom CI6MYMNTO
«lMonoxeHne o0 NnpoBeAeHMUN TEKYLLIEro KOHTPOSS YCNEBAaEMOCTM U MPOMEXYTOUYHOM aTTecTauumn obyyaroLmxcsa»

6.4.2 ®opma npoBeaeHUs NPOMEXYTOYHOM aTTecTayum nNo AucumUnsIMHe

YcTHad + MucbmeHHas + KoMnbloTepHOe TeCcTMpoBaHue WHas

6.4.3 OcobeHHOCTU NpoBeAeHNA NPOMEXYTOYHOM aTTecTalMu No gUCLUnimnHe

Bpems Ha noaroToBky oTBeTa no 6unety 45 MUHYT.

OTtBeT no 6unety 15 MUHyT.

Bpems, oTBoAMMOE Ha 3allMTy KYpCOBOro MpOeKTa, He OOMMKHO MpeBblwaTtb 15 MWH, BKMYas KpaTkuiM goknag
no pesynbTaTtam NpoekTa U OTBETbI HA BOMPOCHI.

7. YYHEBHO-METOAUNYECKOE N UHPOPMALIMOHHOE OBECINEYEHUE ANCLUUIMIIUHDbI
7.1 Y4yebHasa nutepartypa

ABTOp 3arnaBue | M3patenbCcTBO | Moo nsnanus | Ccbinka
7.1.1 OcHoBHas y4ye6Has nutepaTtypa
AHwTeiH B.I'. nop|Mpoueccel  u  annapartbl http://ibooks.ru/readi
pea. XMMUYECKOWN TEXHONOIMU. Mockea: BHOM. 2017 ng.php?
O6wmn  kypc : yyebHoe| JlabopaTopus 3HaHUI short=1&productid=
nocobue : B 2 kH. — 6-e n3g. 359645
7.1.2 ononHuTenbHas yyebHasa nutepartypa
H. M. Muagykos, M. B. |lNpouecchl 7] annapartbl | M-BO HayKu U BbICLLETO http://nizrp.narod.ru/
Konocoga, B. C. | xummn4yeckon TeXHonorMn. |  obpasosaHusi PO, C.- metod/kafpriapxt/16
Kypos, A O.|WcnbitaHne  avHamuueckmx | MetepB. roc. yH-T NPOM. 21337400.pdf
Hukudhopos HacocoB : JlabopaTopHble | TexHOMorMn 1 gu3saiiHa, 2021
paboThbl. BbiCLU. LK. TEXHOMOMMMX U
aHepreTuku. - CaHkT-
MeTtepbypr : BLWUTS
cneryntg




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

MPOLIECCHLI N AIMMAPATDI

XUMWNYECKON
TEXHOJIOMMA. Pacuért
peKTUUKaLMOHHON
YCTaHOBKM HEeNpepbIBHOIO
aencreus. BbinonHenue
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: Bbicww. wkona 2022
18.03.01 -  Xumwudeckas 3HeTSI')((a|:I|$IE;r-M(I:Aa:KT-
TSeXHonorms:l 18.03.02 - MeTepbypr: BLITS
Hepro- / cherynTa
pecypcocbeperatowime
npoueccbl B XMMWUYECKOW
TEXHOMNOrMN, HedTEXUMUN 1
ouotexHonorun 15.03.02 —
TexHonorvyeckme  MallUUHbI
n obopygoBaHue
H.MN. Mwnaykos, B.C.|C6opHuk Kencos no M-BO 0B60a30BaHMS U http://nizrp.narod.ru/
Kypos, A.O. [ancuunnuHe «[lpoueccbl aviu gq) BLITD metod/kafpriapxt/20
Hukudhopos annapatbl XUMUNYECKON CFIlI6yI'YI'IT,D: _ Cr6.: 2018 18_10_03_01.pdf
TexHonorumy [TekcT ] :y4ebH i .
o-npakTnyeckoe nocobue BILITS CHBIYNTA
H.MN. Mwngykos, B.C.|[lpoueccbl 1  annapaThbl http://nizrp.narod.ru/
Kypos, A.O. | xummn4yeckom TEXHOMOrnN M-Bo obpasoBaHus 1 metod/kafpriapxt/4.p
Hukudhopos [TekcT] y4ebHo- Hayku PO,BLUTS 2017 df
npakTmdyeckoe nocobue gns| CM6rynTtAd. — CMe. :
camocTosTenbHOM  paboTbl BLUTS Crieryntg
CTYLEHTOB
B. C. Kypos, H. [I.|OncnepruposaHne M-BO HayKu 1 BbICLLIETO http://nizrp.narod.ru/
Mwnaykos, tO. A. | BymaxxHowm Macchl n| obpa3soeaHus PO, C.- metod/kafpriapxt/17
TuxoHoB paBHOMEPHOCTb MeTep6. roc. yH-T NpoMm. 07884762.pdf
MHOFOCMONHOro KapToHa: | TexHonorvm v gusanHa, 2024
MOHorpagus BbicLu. LK. TEXHONOrMK 1
aHepreTukn.— CaHKT-
MeTepbypr: BLUT3
cneryntn
H.MN. Mwngykos, B.C.|MaccoobMeHHble npouecchl M-BO 06Da30BaHMS 1 http://nizrp.narod.ru/
Kypos, AO. (B LLeNnono3HO-6yMaxHOM P metod/kafpriapxt/2.p
Hwukndcopos NPoOMbILLIEHHOCTU [TeKcT] HayKu qu>, Crior Tven. - 2015 df
Chne.: CrerTypri
yyeb.nocobue
H.MN. Mwngykos, B.C. |lNpouecchl 7] annapartbl http://nizrp.narod.ru/
Kypos, A.O. |[TekcT] yyebHo- M-80 o6pasosanus u metod/kafpriapxt//3.
Hukudbopos npaktTuyeckoe nocobve ans Haykn PO, BIUTO 2016 pdf

BbIMOSIHEHNA NaGopaTopHbIX
pabot

cnerynTta. - Crie.:
BLUT3 Crerynta

7.2 MNepe4veHb npocheccnoHanbHbIX 6a3 AaHHbLIX U MHPOPMALIMOHHO-CMPABOYHbIX CUCTEM

1. OnekTpoHHO-6MbNMoTeyHas cuctema IPRbooks [OnekTpoHHbin pecypc]. URL: http://www.iprbookshop.ru/
2. AnekTpoHHaa 6ubnuoteka BLUTI CIB MNYMNTH [SnekTtpoHHbIA pecypc]. URL: http://nizrp.narod.ru
3. OnekTpoHHO-6ubnmnoTeuHas cuctema «Abyke» [OnekTpoHHbin pecypc]. URL: https://www.ibooks.ru/

7.3 NMepe4veHb NULEH3UOHHOIo U CBOGOAHO pacnpocTpaHAeMoro NporpaMmMHoro oéecneyeHus

MicrosoftWindows 8
MicrosoftOfficeProfessional 2013

AutoCADDesign
Microsoft: Windows Professional 10 Russian Upgrade OLPNL AcademicEdition

Microsoft: Office Standard 2016 Russian OLP NL AcademicEdition




7.4 OnucaHne MaTtepuanbHO-TEXHUYECKOWN 6a3bl, HeOGXO0AMMON ANA OCYLUECTBNEHUA obpa3oBaTeNbHOro
npouecca no gucumnnuHe

AyauTopus OcHaleHne
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




