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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 aHanu3a U pacyeta TUMNOBbIX (PU3NYECKMX NPOLIECCOB.

1.2 3apgaum gUCLUMUNIIUHBI:

* U3yYeHne MexaHu3mMa TUMOBbIX PU3NYECKUX NPOLLEeCCOB

* N3y4YyeHne MeTogoB MaTEMaTUYECKOro OMMCaHMsA U pacyeTa 3TNX NPOLLeCccoB

* U3yYeHne NPUHLMNManbHbIX annapaToB U MalIMH XMMUYECKON TEXHOMOMK

1.3 Tpe6boBaHMA K NpeABapUTENbLHOW NOAroToBKe OOy4aloLerocs:

MpepBaputenbHas NOArOTOBKa MpeAnoraraeT co3gaHne OCHOBbLI ANt (DOPMUPOBAHUS KOMMETEHUMI, YKa3aHHbIX
B M. 2, MPY U3YYEHUN OUCLMNINH:

2 KOMMETEHUWU OBYYAIOLLEITOCA, ®OPMUPYEMbBIE B PE3YJIbTATE OCBOEHUA OAUCLUNIUHDbI

MK-4: CnocobeH BbIOMpaTb OCHOBHbIE M BCNOMoOrartesibHble MaTepuarbl 1 CNOCcoObl peanu3auun OCHOBHbIX
TeXHONOrn4eckmx NpPoLeccoB U NPUMEHSATbL NPOrpeccMBHbIe MeToAbI AKCMIyaTaLum TeXHONOrM4ecKoro
obopyanoBaHusi; COCTaBNATb 3asiBKM Ha 060pyAoBaHMe U 3anacHble YacTu, NOAroTaBNUBaTb TEXHUYECKYHO
OOKyMeHTaLuo

3HaTb: OCHOBHblE npoueccbl 1M annapartbl XUMUYECKON TEXHOMOMMKN, MeToAbl COCTaBMEHUs U peLlieHusa ypaBHeHVIVI
mMaTepuanbHoOro n TenyioBoro ©anaHCcoB OCHOBHbIX npoLeccos.

YMeTb: BbIOMpaTh Crocobbl peanusauuy MNpoLECCOB XUMUYECKOW TEXHOMOMMW, Momfb30BaTbCA CMpPaBOYHON M Hay4yHOM
nMTepaTtypol No BCeM pasfenam AUCUUNINHDI.

BnapeTb: crocobamu Bbibopa peanv3aumu MpOLECCOB XMMUYECKOW TEXHOMOTUM U METOAaMU TeXHUKO-3KOHOMUYECKOM
OLIEHKW MPOLIECCOB C Lienbio 060CHOBaHHOMO Bbibopa CTaHOapTHLIX anmnapaTos.




3 COOAEPXAHUE OANCLUMITIUHbI

KoHTakTHas
paboTta

dopma
TeKyLero
KOHTpOns

CP

Nex. Na6. | (4ack)
(vacnl) | (vachbl)

HavmeHoBaHWe u cogepxaHue pa3nenos, TeM U
Yy4€OHbIX 3aHATUN

Cemectp
(kypc ons
3A0)

Pasgen 1. OcHoBbI rMapaBnukn

Tema 1. OcHOBHble MOHATUSA onpegeneHus. MNpeamer u
3agaum  auncumnnuHel  «lMpoueccel ¥ annapaThbl
XUMMYEecKon TexHonorumy. [lpoueccel M annapatbl B
Lenmnono3Ho-0yMaxxHON nNpoMbILIfieHHOCTN. Pa3spaboTka
HOBbIX BbICOKO3(P(DEKTUBHBLIX MPOLIECCOB W annapaTtoB
ana  obecneyeHus  BbIMyCKa  BbICOKOKAYECTBEHHOM
NPOAYKUUN, SKOHOMUM MaTepuarnbHbIX U 3HEPreTUYeCcKmx
PECYPCOB M OXpaHbl OKpyXKatowewn cpedbl OT BbIOPOCOB
npeanpuATUN. 2 4
Knaccudpmkaumsa npoueccoB. OCHOBbI pacyETOB TUMOBbIX
npoueccoB. MatepmanbHbin 1 TennoBon  GanaHcbl
npouecca. Oewxylias cuna " KMHEeTUYecKne
KoachdmumeHTel npoueccoB nepeHoca. O6wwun  BuA
YpaBHEHWU CKOPOCTMU.

Tema 2. XugkocTb. lNoHATME O peanbHOW U naeanbHOW
XKNOKOCTSAX. Cwunbil, aencreytome Ha
xungkoctb.'mgpoctatnka.Cxumaemble UM HECXKMMaeMmble
xugkoctn. mgpoctatuyeckoe paenenue. OcHoBHOE
ypaBHeHWe rmapocTaThku n ero npakTu4eckoe
npunoxeHue.lmgpogMHamumka. BA3KOCTb  XKuakocTen w
razoB. 3akoH HbloTOHa. [MopoaMHamMnyeckne pexmmbl
OBWKEHUS BSA3KON KNOKOCTN: namMuHapHbIN, 6 cn
TYpOYNEHTHbIN. Yucno PeiiHonbaca.
MapoanHamMmnyeckmin  norpaHuyHbIn - crioi. OCHOBHblE
YpaBHEHUS] TMAPOOUHAMUKU. YpaBHEHME HepaspbIBHOCTM
notoka. Pacxog xugkoctn u rasa. OudpdepeHunansHble
YPaBHEHNS] OBWKEHUS pearnbHOM >XUOKOCTU (ypaBHEHME
Haebe-Ctokca). PacnpegeneHne ckopocTelr B MOTOKE.
CpefoHsas 1 MakcumarnbHasi CKOpOCTb MOTOKA. YpaBHEHue
BbepHynnn Ons vageanbHbIX W peanbHbIX  KUOKOCTEN.
MoTtepn Hanopa B TpybonpoBogax W Ha  yyacTkax 3 4 4
MECTHbIX conpoTmerneHun. CymmapHble noTepu Hanopa.
OnTumanbHeIl ~ anameTp  TpybonpoBoga. TeueHune
HEHbIOTOHOBCKMX  kuakocTen. OcCOOEHHOCTU ABUKEHUS
BOJTOKHUCTbIX CycneH3uin. Peonorus 6ymaxHon maccel.
OcHoBbl Teopun nogodbust M NPUHUMMBLI  PU3NYECKOTO
mMoaenupoBaHusi. [logobue w aHanorus  usndecknx
ABINEHUN, npoLeccos. Teopembl nogobus.
MpeobpasoBaHue aundpdepeHunanbHbIX ypaBHEHUA B
KputepuanbHble. Kputepun nogobus m ux usmyeckmnin
CMbICN. YCNoBMS W  KPUTEPUU  TMAPOANHAMUYECKOTO
nogobus. KputepuanbHble ypaBHEHUS OBWXKEHUSI BA3KOW
KWUOKOCTW.

NlabopatopHass pabota Ne 1 - [mapaBnuyeckue
CONPOTUBIEHUS 3TIEMEHTOB 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




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. 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 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 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.

Tema 5. lNepemelwBaHne B Xunakux cpegax. HasHayeHve
7 cnoco6bl nepemMeLLuMBaHmns. AP dheKkTUBHOCTL
nepemelLMBaHMs U ee oueHka. [uapoanHamuyeckue
CTPYKTYpbl MOTOKOB B arnnapaTtax C Mewarnkamu. Pacyet
MOLLHOCT/ Ha MexaHu4yeckoe nepemelunBaHne. Tunosble
KOHCTPYKLIMK MeLuarok. MHeBMaTN4Yeckoe "
LUMPKYNSALNOHHOE nepemMeLLnBaHme. MpumeHeHne
POTOPHO-MYNbCALMOHHOIO  annapata B LEeSono3Ho-
OyMaXXHOW MPOMbILUNEHHOCTU. KOHCTPYKUMST U MpUHLMN
paboTbl, TEOpPETMYECKME OCHOBbI, TEXHOMOIMYeckne wu
KOHCTPYKTUBHbIE NapaMeTpbl.

UHTeHcndukaumns npoLieccos nepemMeLLMBaHms B
Lenmnono3Ho-0yMaXKHOW MPOMBILLNEHHOCTMU.
NlabopatopHass pabota Ne 5 - Pacxog oHeprun Ha
nepemMeLLMBaH1e B XUOKNX cpenax.

Pasgen 3. OcHOBbI TEMMOBbLIX NPOLIECCOB




Tema 6. OnemeHTapHble CMocobbl pacnpocTpaHeHus
Tenna. TennonpoBOAHOCTb. [BMXywas cuna TennoBbIX
NpoLIECCOB. OnddepeHuynansHoe ypaBHeHue
KOHBEKTMBHOro  TennoobmeHa. Ycnoeust  TEMMOBOro
nogobusa. OCHOBHbIE KpUTEpPUM TENNOBOro nogobus n mnx
busnyeckui CMbICHI. KputepuanbHble ypaBHEHUs
KOHBEKTMBHOIO TennoobmeHa. TennooTtaoava "
Tennonepegava. WHTeHcndukaums TEeNNooOMEHHbIX
NpoLEeccoB.

TennoobmeHHble annapatbl, UX Krnaccudwukauus, BbiIbop

no KaTtanoram n FOCTam. [NoBepXHOCTHLIE
TENNOOBMEHHUKN (koxxyXOTpYyOHBIE, crnvparnbHble,
nnactuH4aTble). CmecuternbHble TEeNnooBMeHHMKN
(koHaeHcaTopbI CMeLLeHus). CpaBHuTenbHas

XapakTepucTuka, npuHUMNbl  Bblbopa TennooOMEHHbIX
annapatoB. OcHOBbI pacyeTa TennOOOMEHHMKOB WU
ONTUMarbHbIX PEXUMOB UX paboThbl.

NlabopatopHass pabota Ne 6 —  OnpeaeneHve
koathpuUumMeHTa Tennonepeaadm B TENNOOOMEHHUKe Tuna
Tpyba B Tpybe.

Tema 7. HasHayeHMe U1  TexHuYeckme  MeToAbl
BbINapuBaHusi. BbinapveaHue nog BaKyyMOM.
OpHokpaTHOe (npocToe) BbinapuBaHue. MaTepuanbHbIn
n Tennoeon GanaHcbl. MHorokpaTtHoe BbiNapuBaHME Kak
cnocob NOBbLILLIEHUSA 9KOHOMMWYHOCTU npotiecca
BbiNapuBaHnsi. CXeMbl  MHOFOKOPMYCHbIX  BbINapHbIX
yCTaHOBOK. MatepuanbHbii 1 TennoBol  GanaHchl
MHOFOKOPMYCHOW  BbINapHOW  ycTaHoBkM. OOwasa u
nonesHass pasHOCTM  Temnepatyp. TemnepaTypHble
noTtepu. PacnpepneneHue nonesHomn pasHoOCTH
TemnepaTyp no koprnycam. OcobeHHOCTM Tennonepenayu
B BbiMapHbIX annapatax. [lyTm cokpawleHnss BpeaHbIX
BbIOPOCOB Mpu BbiNapMBaHWM  LLENOKOB LIENSIHONIO3HOIo
npon3BoACTBa.

BbinapHble annapatbl. Knaccudukaumss M OCHOBHble
KOHCTPYKTUBHbIE TuMbl (annapaTtel C €CTEeCTBEHHON W
NPUHYOUTENBHON  LUMPKYNsUMEn, MAEHOYHOro  Tuna).
CpaBHUTENbHasA XapakTepucTMka M npuHUMn Bbibopa no
KaTanoram m TOCTam  KOHCTPYKUMW  BbINApHbIX
annapaToB.

JlTabopaTopHasa pabota Ne 7 — OnpegeneHne OCHOBHbIX
nokasarenen paboTbl BbIMApHOro annapara.

Pasnen 4. OcHoBbl Macconepenayv




Tema 8. Knaccudukaumsi mMacCOOOMEHHbLIX MPOLECCOB.
Ponb MaccoobMmeHHbIX MNpOLIECCOB B 3adadvax OXpaHbl
okpyxatowen cpeabl. ObLWme 3akOHOMEpPHOCTU MnepeHoca
BELleCTBa W SHeprunm Kak TMposiBNieHMe efuHCTBa
MaTepuarnbHOro MMpa U OCHOBa ANl MPUMEHEHUsT MeToaa
aHanormi. Ctatuka mMaccoOBMeHHbIX MpoLEeccoB. 3aKOHbI
asoBoro  paBHoBecusa.  HanpaeneHue  npoueccoB
MacconepeHoca, Mx 06paTumMocTb.

KuHeTuka MaccoobMeHHbIX npoueccoB.  MexaHuambl
nepeHoca MacCbl — MOJEKYMSPHBIA U  KOHBEKTMBHbIN.
3akoH duka. OnddepeHymnanbHoe ypaBHeHne
KOHBEKTMBHON auddy3nn. YpaBHeHME MaccooTAayu.
KoadhcpmumeHTsl MacCOOTAauN. OBwmxyLias cuna
npouecca. [logobve  MaccOOOMEHHbLIX  MPOLIECCOB.
Kputepun anddysnoHHoro nogobus m umx uanyeckun
cmbicn. OB606LeHHOe ypaBHEHNE MacCOOTaAAuM.
Macconepenaya. OCHOBHOe ypaBHEHWE Maccornepenayu.
KoadhpuumeHThbl Macconepeaayu. Cgsa3sb Mexay
KoadppmumMeHTaMn  MacconepegadM M MaccooTaauw.
CpeaHsasa aBnxkyllas cuna npoiecca macconepegayu.
AHanorms mexagy npoueccamu Tenno- M mMacconepeHoca.

Obuwwe MeToabl WHTEHcMVKauum npoLieccos
macconepenaun. Ponb UM 3HayeHWe rMOPOAMHAMUKM
npouecca.

JlTabopaTopHaa pabota Ne 8 - OnpeaeneHve OCHOBHbIX
napameTpoB BMaXHOro BO3gyxa M rpadoaHanuMTU4eCcKun
pacyeT npouecca KOHBEKTUBHOW CYLLKW.

Tema 9. Cywka. Obuwas xapakrepucTvika npoiecca u ero
npuMeHeHns. MeToabl cylwku. PaBHOBecHast BaXHOCTb
M cBA3b Bnarm ¢ Matepuanom. KoHBEKTMBHasA CyLuka.
Tennodguandeckune cBOMCTBa BaXXHbIX rasos.
[dvarpaMmma CcOCTOSIHMSI BRaXHOro Bo3gyxa (Auvarpamma
LK. PamsuHa). MaTepuanbHbii 1 Tennoson 6GanaHchbl
Cywku. YpoenbHble pacxodbl BO3dyxa M Tenna.
TeopeTnyeckas u penctBuTenbHas cywnnka. OCHOBHble
BapuaHTbl KOHBEKTUBHOW CYLUKW, WX MW300paxeHne u
aHann3 Ha pauarpamme. KuHeTuka npouecca CyLUKW.
Tenno- n maccoobMeH Mexay BO34YyXOM W MaTepuarom.
TunoBble  KMHETMYECKME KpuBble cywku. [lepuogpl

NOCTOSAHHOMN " nagatoLlen cKopocTen. MyTtn
NHTEHcMdMKaLnn " NOBbILLEHUS 3KOHOMWYHOCTM
npouecca KOHBEKTMBHOMN CYLLKW. KoHCTpyKumnm

KOHBEKTMBHBIX CYLUWMOK (TyHHErnbHas, NHeBMaTndeckas,
b6apabaHHas, ¢ BO34yXOOMNOPHbIM ABMXEHMEM NOSOTHA).
KoHTakTHas cywka. MexaHuam W KMHEeTMKa KOHTaKTHOM
CYLLIKW. Cxema MHOFOUUNNHAPOBON KOHTaKTHON
CYLUMMBHOW YCTaAHOBKM ANSA CYLUKW LIennionosel, ymarm u
KapToHa. KOHCTpyKuMM cywmnbHOro uunuHgpa. Cnocobbl
WHTEHCUMMUKALUMN  KOHTaKTHOW  CyLWIKWA.  YTunusauus
Tennotbl  OTpaboTaHHOrO  BO3gyxXa W MOBbILWEHNE
3KOHOMWYHOCTM CYLLKM.

JlTabopaTopHas pabota Ne 9 — MccnemoBaHne KUHETUKM
KOHBEKTMBHOWN CYLLKW.




Tema 10. Abcopbums. XapaktepucTuka npouecca u
obnactm ero npumeHeHus. dusmdeckas abcopbums u
xemocopbuus. PaBHOBecue B cuCTeEME XWOKOCTb — ras.
BnusHue TtemnepaTtypbl ¥ OaBfneHUs Ha paBHOBECUE.
MatepuanbHbin 6anaHc 1 ypaBHeHWe paboyer NUHUK.
YpenbHbli  pacxog abcopbeHTa, ero MuHUManbHoe U
3KOHOMUYECKM OMTUMarnbHoe 3HadyeHue. KOHCTpyKuuu
abcopbepos. CpaBHuTenbHas  xapakTepucTuka "
obnactu NPUMEHEHNS annapartoB pasnn4YHbIX
KOHCTpyKUMn. PacyeT abcopOuMoHHOM  anmapatypsbl.
Bbibop abcopbepor no katanoram n FTOCTam.
Ouctnnnaums " pekTuukaums. XapaktepucTuka
NpoLEeccoB ANCTUNNAUUN U pekTudukauun. PaBHoBecue
Mexay napom " XNOKOCTBIO. Pektucmkaums.
dusnueckas CyWHOCTb pekTudmkaumn. MaTepuanbHbIi 4 4 4
BGanaHC HenpepbIBHOW pekTudUuKkauum BuHapHbIX CMeCcen.
YpaBHeHUE TNUHUA U3MEHeHUsa paboyumx KOHLEHTpauun.
OnpeneneHne MuHMManbHOro u paboyvero nerMoBoro
yncna. TexHWKO-3KOHOMMYecKasi onTummsaumnss Bblibopa
dnermoBoro 4mcna (3aBUCUMOCTb Mexay rnermoBbIM
YMCIIOM, pacxodoM T[pelwero napa, OxnaxgaroLllen
BOAbl, MNPOV3BOAUTENBHOCTLIO M OCHOBHBIMK pasMepamu
annapara.

JlabopaTtopHaa pabota Ne 10 — WM3yyeHume npouecca
NPOCTOM MEPEroHKU [OBYXKOMMOHEHTHOW CMecu ChnupT-
BOAa.

Wtoro B cemecTtpe (Ha kypce gns 3A0) 34 34 40

KoHcynbTaumm n npoMexyTodHasi attectaums (Ok3ameH) 2,5 33,5

Bcero koHTakTHasa pa6ora u CP no gucuunnuHe 70,5 73,5

4 KYPCOBOE NPOEKTUPOBAHUE
Kypcosoe npoektupoBaHune y4yebHbIM MnaHoM He nNpeaycMOTPeHO

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

6. ONMUCAHUE NOKA3ATENEN, KPUTEPUEB, CUCTEMbI U CPEACTB OLIEHUBAHWUSA PE3YJILTATOB
6.1 NMoka3aTenu oLleHUBaHUSA OBYYEHUA

Koa komneteHunmn MNokasaTtenu oueHnBaHus pe3ynbTaTtoB O6y‘-leHVIﬂ

M3naraetr 6as3oBble 3aKOHOMEPHOCTM TUMOBLIX MPOLECCOB MPUMEHUTENBHO K
KOHKPETHbIM  MPOM3BOACTBaM  OOLLUEN XMMWUYECKOW, LENMono3HO-OymaxHon 1
MK-4 TEKCTUNBHOMN NPOMbILLSIEHHOCTEN. lMokasbiBaeT cTeneHb npUMeHeHust
TEOPEeTUYECKOr0 aHanmMsa C Lenbio annpokCUMauun Ha peanbHble Npouecchl B
06racTn XMMMUYECKON TEXHOMNOTUN.

6.2 Cuctema 1 KpMTEpUM OLLEHUBAHUA

Kputepun oueHnBaHus chOpMUPOBAHHOCTU KOMMETEHLMI

LLikana oueHnBaHuA
YcTHoe cobecenoBaHne MucbmeHHasn paboTa

Ob6yuvatomiica nokasbiBaeT
BCECTOPOHHUE 3HaHWs B obnactun
npoLeccos " annapaTHoro nx
ocbopmMIieHms. Bnageet OCHOBHbIMW
MOHATUAMW K TEPMMUHONOIMMEN BO BPEMS
OTBETOB. XOpOLWIO 3HAaKOM C OCHOBHOW U
OOMOMHUTENbBHOM nntepaTypoi.
LleneyctpemneHHo ncnonb3yet "
npumeHsieT 6asoBble 3HaHMs B 0Onactu
PU3nKo-MaTeMaTUHECKNX HayK.

5 (oTnn4HoO)




MposiBnseT ospyauumio npu paboTte ¢
y4eBHbIM MaTepurarnom.

4 (xopoLuo) nuTepartypy; JonyckaeTt HeKoTopble

O6yyvarolminca nokasblBaeT [OCTaTOYHbIN
YpOBEHb 3HaHWMW MO OCHOBaM Teopuu
npoueccos. B uenom pasbupaetca B
TEPMUHOIOTNN. YcBoun OCHOBHYHO

MOrPELUHOCTU U HECYLLECTBEHHbIE OLUNGKM
B OTBETAX Ha BOMPOCbI 3K3aMeHaLWOHHOro
OGuneta M B OTBETaX Ha LOMOSHUTENbHbIE
BOMpOCHI NpenogasaTens.

3 (ynoBneTBOpUTENbHO) | TMAPABNUYECKUM, TENnoBbIM "

O6yuvatowmiica nokasblBaeT 3HaHWS
yyebHOro martepvana w3 neKuMn  wu
OCHOBHOM nuTepaTypsbl. B uenom

nokasblBaeT 3HaHWA 6a30BblX 3aKOHOB MO

mMaccooBGMeHHbIM npolieccam. [onyckaet
CYLLECTBEHHblE OLWNOKM B OTBETaX, HO
MOXEeT WX YCTpaHWTb MNofd PYKOBOACTBOM
npenogasaTens.

(HeyooBneTBOPUTENBHO)

OOyuvalowmiics He WUMeeT [OCTaTOYMHOro
YPOBHS1 3HAHUIM AucuMnnuHbI. yTaeTcs B
MOHATUSAX, TepMuHonormn n
copmynmnpoBKax. Mnoxo 3HaeT
nutepaTypy. [onyckaeT CyLleCTBEHHblE W

2 npuHUunnmnanbHblie OLUNDOKM U HE MOXET WX

YCTpaHUTb Oaxe c MOMOLLbIO
npenogaeaTens. CnucbiBaHWe, MNONbITKa
NCMNONb30BaHNsA HepaspeLleHHbIX

TEXHUYECKMX CPeacTB  WMM  NOACKAasKu
ApYroro Yernoseka.

6.3 TunoBble KOHTPONbHbIE 3aAaHusA U/UNN UHble MaTepuanbl, UCNONb3yeMble ANA OLEeHKU pe3ynbLTaToB
obyyeHus
6.3.1 TunoBble KOHTPOSbHbLIE BONPOCHI

Ne n/n

$opMynMpoBKKU BONPOCOB

Cemectp 6

MHTeHCI/I(bI/IKaLI,I/IFl npoueccoB nepemMeLumnBaHnA.

PacyeT mMoLLHOCTY, NOTPebnsaeMon MeLlankomn.

I'IepemeLUVlBaHme, AOBMXyLlaa cuna. SCb(beKTVIBHOCTb N MHTEHCUBHOCTb NepemMeLlinBaHnA.

Annapatbl 45151 MOKPOW OYUCTKM.

OuuncTka rasoB noa gencrenem Ll,eHTpO6e)KHbIX cun.

MyTV NOBbLILLEHWS NPON3BOANTENBHOCTM (OUILTPYHIOLLIMX annapaTos.

KOHCTpYKUMM GOUIBTPOB M UX CPaBHUTESNbHbLIN aHanus.

OnpegaeneHne KOHCTaHT OUNbTPOBaHUS.

duUnbTpOBaHUE M CKOPOCTb NpoLecca PUNbTPOBaHUS, UNLTPYIOLLME NEPEropOaKMU.

KOHCTPYKUMN OTCTONHUKOB N NX pacyeT.

PacyeT ckopocTu cBo60oaHOro ocaxaeHuns YacTul,. CKOpOCTb CTECHEHHOIO OCaKaEeHWs.

OcaxageHne B nose Cun TsHKeCTu.

Knaccudpmkauum n meToaibl pa3aeneHnst HeoAHOPOAHbBIX CUCTEM.

MepemelyeHune n cxatne rasos. VIHgukaTopHas gnarpaMmma.

PaboTa Hacoca Ha ceTb, pabo4yasi Touka.

OCHOBHOE ypaBHEHUS LEHTPOOEXHBIX MaLLWH Junepa.

LleHTpoGexxHble HacocChl: YCTPOMCTBA U NPUHLMN AEACTBUS.

nOpLIJHeBbIe N NiyHXepHble HaCcoCbl NPOCTOro n OBOWHOro AencTeus.

3|a(3|3|a|2|3[3|2[3]0|x|~|o|a] s w|n|~

BbicoTa BcacbiBaHUS.

20 Hanop n npon3BoanTensLHOCTL HACOCOB. MOLLHOCTE U KO3 MULMEHT NONE3HOro 4eNCTBUS.
21 Knaccudukaumsa Hacocos.

22 Kputepum rmgpoanHamMmmyeckoro nogodmus n nx pmsnyeckmin cMbicn.

23 MmapaBnuyecknin paguyc 1 aKBUBaNEHTHLIN guameTp.




24 MoTepu Hanopa No ANVHE U Ha MECTHbIX CONMPOTUBMEHMUSAX.

25 YpaBHeHue bepHynnu ons naeanbHbIX XXUAKOCTEN.

26 Pacxop »ugkocTtu 1 rasa.

27 Pexnmbl aBmxeHus xuakocten. Yucno PenHonbaca.

28 BsaskocTb xngkocten. 3akoH BA3KOro TpeHus HotoToHa.

29 rI/I,EI,pOCTaTMKa. OcHoBHoe ypaBHeHNE rnapocTaTtukm U ero npakTndeckoe ncrnojib3oBaHue.

30 YKnakocTtu. MoHATUSA naeanbHOW 1 pearnbHOM XXUAKOCTU.

31 [BmxKyLLaa cuna npoLeccoB 1 NPoLIecchl NepeHoca.

32 MatepuanbHbIn 1 TennoBon BanaHcbl NPOLECCOB.

33 Knaccudumkaums npoueccos.

34 OCHOBHbIE MOHATUS U OMPeAErneHns B NpoLeccax 1 annapaTtax.

35 TennoobmeHHble annapatbl, knaccudpukaumsa n Beidop no FOCTam.

36 PekynepaTuBHble TeNNOOGMEHHUKU: KOXYXOTPYOHbIE, CnnparnbHble U NnacTuHYaThle.

37 OcHoBbl pacyeTa Tennoo0bMeHHNKOB.

38 BoinapuaHue. MeTtoab! BbinapmeaHus. Beinapka nog BakyymMom.

39 MHOFOKpaTHOG BbiNapmnBaHne U CXeMbl MHOITOKOPMYCHbIX BblNapHbIX YCTAaHOBOK.

40 MaTtepuanbHbii 1 TeNNoBon 6anaHCbl MHOTOKOPMYCHbIX BbIMAaPHbIX YCTAHOBOK.

41 O6Las 1 nonesHasi pasHOCTU TemnepaTyp. TemnepaTypHble NoTepu.

42 OcobeHHocTH Tennonepeaayun B BbiNapHbIX annaparax. CKprTaﬂ TennoTta KoHAeHcauunn.

43 BbinapHble annapaTtbl U UX Knaccudukaums.

44 Vcnonb3oBaHue BbiNapHbIX annapaToB, UX BbIOOP 1 cpaBHUTENbHAasA xapakTepucTuka. NMoabop annapaToB no
katanoram n FOCTawm.

45 Knaccudukaumsa maccoobMeHHbIx npoueccoB. OBbLIMe 3akoHOMEPHOCTM NepeHoca BELLECTBA U SHEPTUN.

46 HanpaBneHue npoueccoB MacconepeHoca, ux o6paTnmMocTb. KnuHeTnka MaccoobMeHHbIX NpoLeccoB.

47 MexaHn3Mbl MepeHoca Macchbl — MONEKYNSAPHBIN Y KOHBEKTUBHBIN. 3akoH duka.

48 YpaBHeHWe KOHBEKTUBHOW AU dY3un 1 ypaBHeHUe maccooTaaum. [iBmxyLlas cuna npouecca.

49 Kputepun gnuddysnmoHHoro nogobus n ux musnyecknii CMbicr.

Macconepenaya 1 e€ ocHoBHOe ypaBHeHue. KoadhduuneHTsl macconepenayum n nx cBasb C

50
KoadhpUuLMeHTaMm maccooTaaun.

51 M'mapaenuka B MacCOOOMEHHbLIX NpoLeccax.

52 Tennonepenaya. OnbiTHOE ypaBHeHMe. KoaddumLumeHT Tennonepenayu.

53 SnemeHTaprle N CNOXHble MeXaHU3Mbl NepeHoca TAXECTHU.

54 KoHnBekuusi n Tennootgadva. Pnanyeckuimn cmbicrl.

55 MHTeHcudmkaums TennoobMeHHbIX NPOLIECCOB.

56 Tennosoe nogobue. OCHOBHbIE KpUTEpPUN TeNnoBoro nogobus. Onpegenstowmne 1 onpegensemMblii KPUTEPUN.

57 OpHokpaTHoe BbinapuBaHus. MaTepuanbHbIv U TENNOBON HGanaHcsl.

6.3.2 TunoBble TecTOBbLIE 3afaHUA
He npegycmoTpeHsbl
6.3.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIe 3aaaHus (3aga4vm, Kemcbl)

OnpepenuTb NOTEP AaBneHUs Ha TpeHue Mpu NpoTeKkaHWW BOAbl NO naTyHHoW TpyGe AvameTpom 19x2 mm
anuHon 10. CkopocTb Boabl 2 m/c. TemnepaTtypa 550 C. LLepoxosaTocTs € = 0,005 mm.

Paccuntate nnNOTHOCTbL BOAHOM cycneH3uu, cogepxawen 10% (macc.) TBepmom dasbl. OTHOcUTENnbHas
NAOTHOCTb TBEPAON dhasbl 3.

BbiBectn ¢opmyny, No KOTOPOW MOXHO BbIYUCIIUTL CKOPOCTb LETPUAYrMpOBaHUSA TBEPAbIX LLApPO0OpasHbIxX
yacTuu, ncxogsa ns 3akoHa Ctokca. Yactota BpaweHus B 0b6/cek.




6.4 MeToguyeckue MmaTepuansi, onpegensiroue npouenypbl OleHUBaHUA pe3ynbTaToB 00y4eHUs
6.4.1 YcnoBus aonycka obyyaroLwerocs K npoMexXyTo4HOM aTTecTalmMm U NOpAAOK NMMKBMAALUN aKageMn4ecKomn

3a40JKeHHOCTU

[MpoBeaeHne NPOMEXYTOYHOW aTTecTauuMm pernaMmeHTUpPOBaHO IoKarbHbIM HopMaTtuMBHbIM aktom CII6ryYNTO
«[MonoxeHne 0 NPOBeAEHUN TEKYLLErO KOHTPOMS YCNEBAEMOCTU 1 MPOMEXYTOUHOWN aTTecTaumnm oby4daroLmxcs»

6.4.2 ®opma npoBeaeHUsA NPOMEXYTOYHOM aTTecTalum No AUCLUUNIINHe

YcTHasa +

MNMncbmeHHasn

KomnbroTepHoe TecTtnpoBsaHune

6.4.3 OcobeHHOCTU NpoBeAeHUs1 MPOMEXYTOYHOM aTTecTauum No QUCLUNIIMHE

Bpems Ha nogrotoBky oTBeTa Mo 6unety 45 MuHyT.
OtBeT no ounety 15 MuHyT.

NHasa

7. YYHEBHO-METOAMWYECKOE N MUH®OPMALMOHHOE OBECNEYEHUE AUCLIUNIIUHDI
7.1 YyebHana nutepaTtypa

ABTOp 3arnasue N3patenscTBo | "op wspaHus | Cceblinka
7.1.1 OcHoBHas y4ye6GHas nuTepaTypa
AiHwTtenH B.I. noa(lpoueccsl u  annapaTbl http://ibooks.ru/readi
pea. XUMUNYECKOMN TEXHoormu. Mockea: BUHOM. 2017 ng.php?
Obwun  kypc yyebHoe | JlaBopaTopusi 3HaHUI short=1&productid=
nocobue : B 2 kH. — 6-e nsg. 359645
7.1.2 ononHuTenbHasa yyebHasa nutepartypa
H. M. Mugykos, M. B. |lNpouecchl 7] annapatbl | M-BO HayKku 1 BbICLLErO http://nizrp.narod.ru/
Konocoga, B. C. [ xummnueckom TexHonoruu. [ obpasosaHus PO, C.- metod/kafpriapxt/16
Kypos, A O.|WcnbiTaHne  avHamuueckmx | MetepB. roc. yH-T NPOM. 21337400.pdf
Hukudhopos HacocoB NabopatopHble | TexHonorun n gusanHa, 2021
paboThl. BbiCLU. LK. TEXHOMOMMK U
aHepreTuku. - CaHkT-
MeTtepbypr : BLUTO
cneryntn
B. C. Kypos, H. TI.|dncnepruposaHne M-BO Hayku 1 BbICLLETO http://nizrp.narod.ru/
Mwvaykos, tO. A. | BymaxxHoWm Macchl n| obpasoBaHus Po, C.- metod/kafpriapxt/17
TuxoHoB paBHOMEPHOCTb MeTep6. roc. yH-T NpoMm. 07884762.pdf
MHOIFOCNONHOrO KapToHa: | TexHomnorvi u ansanHa, 2024
MOHorpagus BbiCLu. LK. TEXHOMOrMK 1
aHepreTnkn.— CaHKT-
MeTepbypr: BLUT3
cnerynTtn
H.MN. Mwngykos, B.C.|MaccoobMeHHblE npouecch M-BO 0B60a30BaHMS U http://nizrp.narod.ru/
Kypos, AO.|B LLenono3Ho-6ymMaxHom P metod/kafpriapxt/2.p
Hukudhopos NPOMbILLNIEHHOCTN [TeKcT] Hayémnlgq?’ccnré?%%n' - 2015 df
y4yeb.nocobue "
PomaHkos, . I.,|MeTogpbl pacdeTa npoueccosB http://www.iprbooksh
®ponos, B. ®.,[n annapatoB XMMUYECKON CaHkT-lMeTepbypr: 2020 op.ru/97815.html
dnunctok, O. M. TexHonormn  (Npumepbl 1 XUMU3OAT
3agauu)
H.M. Mwngykos, B.C. |lNpouecchl ] annapartbl http://nizrp.narod.ru/
Kypos, A.O. |[TekcT] y4ebHo- M-80 oGpasosanus u metod/kafpriapxt//3.
Hukudhopos npaktTuyeckoe nocobve ans Haykn PO, BLUTI . 2016 pdf
BbINOMHEHUS NabopaTopHbIX %ﬂf%%%ry%rf
pabot A
H.MN. Mwuagykos, B.C.|lNpoueccbl 1  annapatbl http://nizrp.narod.ru/
Kypos, A.O. | xummn4deckomn TEXHOMOornn M-Bo obpasoBaHus 1 metod/kafpriapxt/4.p
Hwukndopos [TekeT] y4ebHo- Haykn PO, BLUTO 2017 df
npaktTuyeckoe nocobve ans crnierynta. — Chne. :
camocTosTenbHon  paboTbl BLUTS3 Creryntg
CTYLEHTOB

7.2 MNMepe4veHb NpocheccnoHanbHbIX 6a3 AaHHbLIX U MHPOPMALIMOHHO-CMPABOYHbIX CUCTEM




1. OnekTpoHHO-6MbNMoTeyHas cuctema IPRbooks [OnekTpoHHbIn pecypc]. URL: http://www.iprbookshop.ru/
2. OnekTpoHHasa 6ubnunoteka BLUTO CMB MNYMTAO [OnekTpoHHbin pecypc]. URL: http://nizrp.narod.ru
3. OnekTpoHHO-6nbnunoteyHas cuctema «Anbyke» [AnekTpoHHbIn pecypc]. URL: https://www.ibooks.ru/

7.3 NMepe4veHb NULEH3UOHHOIo U CBOGOAHO pacnpocTpaHAeMoro NporpaMmMHoOro oéecneyeHus
MicrosoftWindows 8
MicrosoftOfficeProfessional 2013

AutoCADDesign

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

7.4 OnucaHmne MaTtepuanbHO-TEXHUYECKON 6a3bl, HEOGXOAMMOM ANA OCYLUEeCTBNEeHMA o6pa3oBaTeNbHOro
npouecca no gucumuninHe

Ayauntopus OcHalleHue
BblnapHas ycTaHOBKa, YyCTaHOBKa Ans onpejeneHus  rmapaBnuyeckMx  COMpOTUBIEHUN;
yCTaHOBKa ANl uUccrnefoBaHuMst  Mnpouecca  pasferneHus  CycneH3uu; ycTaHoBka  Anis

B-203 uccnegoBaHNa KUHETUKU (punbTpoBaHWS; YCTaHOBKa NO onpederneHus Tennonepejadn B

TennoobMeHHWKe; yCcTaHOBKa AN OnpefereHvus napameTpoB BNaXHOro BO3Ayxa; yCTaHOBKa
Ansi npouecca nepemMeLLnBaHuns.
MynbTumMeauinHoe obopyaoBaHue, cneLmannanpoBaHHas mebenb, Jocka

JlekunoHHas y A pyA H P A

ayautopus




