MwuHUCTEPCTBO HayKkM 1 Bbicliero obpasoBaHus Poccuinckon denepaumm
dhenepanbHoe rocyaapcTBeHHoe GroaxeTHoe 0bpasoBaTenbHOe yupexaeHne
BbiCLLUEro obpasoBaHus
«CaHkT-lNeTepbyprckmit rocyaapCTBEHHbIA YHUBEPCUTET NPOMBbILLIIEHHBIX TEXHOMOMMIN U An3anHa»
(Cnerynta)

Cey

Jleiicrurenen

R
i
<4

/ " ' cHeTe
DIBEOY BO «

029b €2 €5 00 be b2 d6 81 4140 94 cd 4c 9d d7 8

Py A

p Eor

< 11 anpe:s 202:

YTBEPXOAIO
MepBbIi NpOpeKTOp, NPOPEKTOP

no YP

A.E. PyauH

epBbili IPopeKT

0. IpopeKTop 110 yuelHoi padote

Pabouasi nporpamma AUCUMUNIIUHBI

51.0.24

Y4yeOHbIN nnaH:

Kadenpa:

[ 18 ]

| Mpouecckl 1 annapaTbl XMMUYECKON TEXHONOMMN

2025-2026 18.03.01 UMXnd XTOuHB OO Ne1-1-94.plx

VHXeHepHOW XMMnn 1 NPOMBbILLIIEHHOW 3KONOru

HanpaBneHue noaroToBKu:
(cneumanbHOCTb)

Mpodmnb noaroToBku:
(cneunanusaums)

YpoBeHb 06pa3oBaHus:

dopma obyyeHus:

MNnaH yye6HOro npouecca

18.03.01 Xumunyeckasa TexHomnorus

Xummyeckas TexHonorms OpraHn4ecknx n HeopraHmM4eckmnx seLlecTs

OakanaBspuaT

OY4Had

KoHTakTHasa pabota oby4yatomxcs .
Tpynoé dopma
( Cemecgr;\o) n Na6 CgM' KowTpore, MKOCTb MPOMEXYTOYHOM
Kypc ons pakT. ao. paboTa yac. ’
Jlekumn 3aHSTUS 3aHSTUS] 3ET atTectayuu
Y 32 32 79,75 0,25 4
5 3aver
PMg 32 32 79,75 0,25 4
5 yn 34 17 17 83 29 5 Ok3ameH, Kypcosas
PMa 34 17 17 83 29 5 pabota
Y 66 17 49 162,75 29,25 9
UTtoro
PMg 66 17 49 162,75 29,25 9

2025

CaHkT-lNeTepbypr




Paboyas nporpamma AnCUMNNUHBLI COCTaBMEHa B COOTBETCTBUM C dbeeparnbHbiM rocy4apCTBEHHbIM 0Opa3oBaTeflbHbIM
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1 BBEOEHME K PABOYEW NPOrPAMME OUCLUMNIIUHBI

1.1 Uenb pucumnnuHbl: CdhopmupoBaTb KoMMeTeHUMu obydatouierocss B 06nacTu MpoLeccoB M annapaTtoB
XMMUYECKO TEXHOMNOIMK, NO3BONALIME MPUMEHSATb 3HAHMS, YMEHUS, HaBbIKM U NNYHbIE KayecTBa AN ycnelwHoi paboTsl B
oTpacnu.

1.2 3apaum AUCLUNNUHDI:

PaccmoTpeTb OCHOBHbIE NPOLIECCHI U annapaThl XMMUYECKO TEXHOMOMMU.

PaccMoTpeTb NpUHLMILI MOOENMPOBaHNA XMMUKO-TEXHOMOMMYECKUX NPOLIECCOB.

Moka3aTb 0COBEHHOCTH NPOLIECCOB XMMUYECKON TEXHOMOTUN.

PaccMoTpeTb KOHCTPYKLMM annapaToB U MeToAbl X pacyeToB.

1.3 Tpe6oBaHuA K NpeaBapuTeNbLHOM NOAroTOBKe O6y4aloLerocs:

MpenBapuTensHas NOAroTOBKa npeanonaraeT co3faHne OCHOBbI AN GOPMUPOBaHUS KOMMETEHLMI, YKa3aHHbIX B M.
2, Npy N3y4eHUN OUCLUMNIINH:

OpraHuyeckas xmmmsi

AHanuTnyeckas xuMmusl 1 U3NKO-XMMUYeckme MeToabl aHanmsa
®usunka

MHdopmaumnoHHbIe TEXHOMOMK

MaTematumka

OOwas n HeopraHuyeckast XuMnsi

2 KOMMNETEHUUU OBYYAIOWENoCA, ®OPMUPYEMbBIE B PE3YJIbTATE OCBOEHUA OAUCLUNINUHDbI

OlNK-4: CnocobeH obecneuynBaTb npoBeepeHne TexHonorn4yeckoro npouecca, Mcnonb3oBatb TeXHN4YeCKUe cpeacrTtea
AnNA KOHTpONA napamMeTpoB TeXHOJNTorm4eckKoro npouecca, CBOMCTB CbipbA M rotoBom npoaykuuu, ocyuecTBiATb
U3MeHeHue napamMmeTpoB TeXHOJIOrM4YeCcKoro npowecca npm nameHeHum CBOMCTB Cbipbs

3HaTb: OCHOBbI TEOpUM nNepeHoca WUMNynbca, Tenna WM Macchbl; NPUHUMNbLI  PU3NYECKOrO  MOLENMPOBaHMS
XUMUKO-TEXHOJTOTMHECKUX

npoLeccoB; OCHOBHblIE YpaBHEHUA OBUXEHUA )KVI,D,KOCTeVI; OCHOBbI TeOpuUK Tennonepenadvyn; OCHOBbI TeOpUN Macconepenayn B
cuctemax co cBoOOAHON 1 HENOABWXXHOW rpaHuLen pasgena

¢as; TMNoBblE MPOLECCHI XMMUYECKOM TEXHONOMMW, COOTBETCTBYHOLLME annapaTbl U METOAbI UX pacyeTa.

YmeTb: onpenendatb Xapaktep AOBWXeHUdA XXWOKOCTEM W Tras3oB; OCHOBHbIE XapaKTepucTtukn npoueccos Tenno- wu
mMacconepenadum; paccymntbiBaTtb napamMmeTpbl U Bbl6|/lpaTb annapatypy Ana KOHKPeTHOro XMMmnKo-TexXHOJ10rm4eckoro npouecca

BnapeTb: MmeTogammn TeXHONOrMYEeCcKmX pacyeToB OTAENIbHbIX Y3I10B XUMNYECKOIro O60pyﬂ,OBaHVI$|.




3 PE3YJIbTATblI OBYYEHUA NO ANCUUNNUHE

HanmeHoBaHue n cogepxaHue pasgenos,
TEeM 1 y4eOHbIX 3aHATUI

CemecTp
(kypc ans
3A0)

KoHTakTHasa pabota

Jlek.
(vacel)

Mp.
(vacel)

J1ab.
(vacebl)

CP
(4achbl)

MHHOoBAaL.

dopmbl
3aHATUN

dopma
TekyLlero
KOHTpoOns

Pasgen 1. 'mgpaenuvka

Tema 1. BBegenue. NpegmeT gucumnnmHbl n
ero 3agayuv. Knaccmdmkaumsi npoLeccos
XUMUYECKOW TEXHOMOIMU.

Tema 2. OcHOBbI TEOPUN NEpPEHOCa.
Kuakoctb. Onpegenerne. CeoncTtea
XWUOKOCTW.

JlabopaTopHas paboTta. OnpegenexHue
BSI3KOCTM TEXHOMOMMYECKNX PacTBOPOB

Tema 3. N'mpgpocTtaTtuka. MN'mapoctaTtmyeckoe
nasneHne. OCHOBHOE ypaBHeHME
rmopocTaTUKu.

JlabopaTopHas pabota. Onpegenenune cunol
rmopocTaTUYecKoro gaBneHus.

Tema 4. YpaBHEHUS ABMKEHUSA XUOKOCTU.
JlabopaTopHas paboTbl.

OnpegeneHune pexunmma TeYeHUS KUOKOCTH.
Onpegenenue kodapduuneHToB pacxoga
NPV UCTEYEHNM XNOKOCTU U3 OTBEPCTUN U
HacagKoB.

OkcnepuMeHTanbHoe onpeaeneHne
KO3(h(pMLIMEHTOB MECTHBIX CONPOTUBIIEHUN U
TpeHus.

Tema 5. dusmyeckoe mogenmpoBaHme
XUMUKO-TEXHOITOMMYECKMX MPOLLECCOB

Pasgen 2. N'mpgpasnuyeckue npoLecchl

Tema 6. TeveHne XnagKocTn Yepes 3epHUCTbIN
cnown. 'mapoavHaMuvKa B3BELLEHHOTO Criost.
JlabopaTopHas paboTta. VcnbiTaHue
rMapOANHAMMKN 3€PHUCTOrO CroS.

Tewma 7. Knaccudumkanumsa Hacocos.
OcHoBHble NapamMeTpbl paboTbl. YCTPONCTBO
W NPUHLMN ENCTBUSA LLEHTPOBEXHOMo 1
0OBEMHbIX HACOCOB.

JlabopaTopHble paboTbl.

WcnbiTaHne LeHTpobexHoro Hacoca.
McnbiTaHne WecTepéHHOro Hacoca.

Tema 8. CxxaTue n nepemMeLleHne rasos.
OCHOBHblE 3aKOHOMEPHOCTU CXaTusl ra3os.
YCTPONCTBO M NpUHLUMN OENCTBUS

Pasgen 3. lmgpomexaHuyeckue npoLecchbl

Tema 9. Knaccudumkaumss HeogHOPOAHbIX
CcUCTEM M cnocobbl Nx pasgenexus. MNpouecc
oTcTamBaHus. KOHCTPYKLMM OTCTOMHUKOB.

Tema 10. MNMpouecc punbTpoBaHUA.
KoHCTpyKuun punbTpos.

JTabopaTopHas paboTta. JkcnepMmeHTanbHoe
onpegerneHne KOHCTaHT PUIbTPOBaHUS.

Tema 11. lNpouecc ueHTpUdyrmpoBaHus.
KoHCTpyKUUKN LEeHTpUAYT.

Tema 12. OuncTka ra3oB OT TBEPAbIX U
Xugkux yactuu,. KoHcTpykumnm
nbineynoBuTenen.

6,75

HA

J1,Ko

HU

J1,Ko

J1,Ko




Tema 13. MNepemewmnBarHne. MowHOCTb,
notpebnsemas mewuankon. KOHCTpyKLnm
MeLlarnok.

UTtoro B cemecTpe (Ha kypce ansa 3A0)

HU

KoHcynbTauum 1 npoMexxyTodHas attectaums
(3auer)

32

32

79,75

0,25

Pasgen 4. OcHoBbl Tennonepeaayu

Tema 14. OcHoBHble noHATUA. Crnocobbl
nepeHoca TennoTbl. TennonpoBoAHOCTb.
YpaBHeEHMS TENSONPOBOAHOCTH.

Tema 15. KoHBEKTMBHasA TensiooTaavya.
MexaHn3m nepeHoca TennoTbl. YpaBHeHue
Tennootaayn. Tennosoe nogobue.

Tema 16. OCHOBHOE ypaBHEHUE
Tennonepenayn. CpeaHsas pasHoCTb
Temnepartyp.

Pasgen 5. lNpouecchl HarpeBaHna n
BbiNapuBaHus

HU

Ko

Tema 17. MNMpOMbILNEHHbIE TENSTOHOCUTENN.
Mpouecchl HarpeBaHWs, OXNaXAEHNS,
KoHOeHcaunn. PacyéT n KOHCTPYKLMK
TennoobMeHHbIX annapaTos.

JlabopaTtopHas paboTa. N3ydyeHune npouecca
Tennonepeaayun.

Tema 18. lNpouecchl BbinapnsBaHus.
YpaBHeHNs MaTepuarnbHbIX TEMOBbLIX
BanaHcoB 0QHO- 1 MHOTOKOPMYCHOW
YCTaHOBOK.

Tema 19. TemnepaTypHble NOTEPU NPU
BbiNapmBaHuu. NonesHasa pa3HoOCTb
TemnepaTyp u eé pacnpegeneHue no
Kopnycam. YCTPONCTBO BbINapHbIX
annapaTtoB. PacyéT BbinapHbIX YCTAaHOBOK.
JlabopatopHas paboTa. N3yueHune
TemnepaTypHoi Aenpeccun TEXHONOrMYeCcKnx
pacTBOPOB.

Pasgen 6. OcHoBblI Macconepenayn

HA

J1,Ko

Tema 20. OcHoBbl macconepenayn. Obwme
NonoXxeHusi. YpaBHEHUS MaccoOTAauM U1
macconepegayu. lNogobue aAnddy3nNoHHbIX
npoLEeccoB.

Tema 21. Abcopbums. MaTepuanbHbIn
©anaHc. YpaBHeHue paboyelt nuHun. Belibop
abcopbeHTa. KoHCTpyKUuKn n pacyér
abcopbepos.

Tema 22. Pektudmkaumsi u neperoHka.
®a3oBoe paBHOBECHUE XUOKOCTb-Nap.
YpaBHeHUs paboumx NMUHUIA NS BEPXHEN U
HWXKHEWN YacTen KONOHHbI. KOHCTPYKL MK 1
pac4yeT pekTUMKaALNOHHBIX KOSTOHH.
JlabopaTopHble paboThl.

M3yyeHne npocTor neperoHku.

MN3ydeHune npouecca pektndukaumm
OVIHapHbIX CMece.

Tema 23. DkCTpaKkunsa n3 pacTBopoB.
PaBHOBecun B cuctemax XunakocTb-
Xnakoctb. Pacyét npouecca akcTpakumm.
KOHCTPYKLUUN SKCTPaKTOPOB.
JlabopaTopHble paboTbl.

N3yyeHune paBHoBecus B
TPEXKOMMOHEHTHbBIX pacTBOpaXx.
MN3ydyeHune npouecca ogHOKpaTHOM
3KCTpaKumm.

J1,Ko




Tema 24. Agcopbums. NpomblilLeHHbIE
afcopbeHTbl. KoHCTpyKUnnM 1 pacyét
agcopbepoB Nepnoanyeckoro u
HenpepbIBHOrO AENCTBUS.

Tema 25. NMpoueccsl cywkn. Knaccudukaums.
[duarpamma coCcTosiHUSA BNaXXHOro Bo3ayxa.
MaTepuanbHbIli 1 TeNNoBoK 6anaHchl
npotiecca cyLiku. Pac4ért npouecca CyLku.
KoHCTpyKUMM CyLLIUOK.

JTabopaTopHble paboThl.

MN3ydyeHune npouecca KOHBEKTUBHOW CYLLKW.
MN3ydeHune cylwikun B KUMsILLEM CrI0e.

Tema 26. HoBeline goctmxkeHus B obnacTtu
NpOoLIECCOB U annapaToB. 3aKnoyeHne.

Pasgen 7. lNpoekTnpoBaHne yCTaHOBOK

Tema 27. HacocHasg ycTtaHoBKa.
MpakTnyeckoe 3aHsaTUe. Pacyét HacocHom 2 2 4
YCTaHOBKM.

Tema 28. BoinapHas ycTaHoBKa.
MpakTuyeckoe 3aHsaTUe. PacyéTt BbinapHOn 1 2 4
YCTaHOBKM.

Tema 29. YcTaHOBKa HeENpepbIBHOM
pekTudukaumnu.

MpakTuyeckoe 3aHsaTUe. Pacuér
pPEeKTUUKALNOHHON YCTAHOBKN.

Tema 30. AGcopbLMOHHas yCcTaHOBKa. 3 Ko
MpakTnyeckoe 3aHsATUE. Pacuér 1 2 4 ’
abcopOLMOHHON YCTaHOBKM.

Tema 31. AocopbunoHHas ycTaHOBKa.
MpakTnyeckoe 3aHsaTHE. PacyéTr 1 2 5
ancopbLUMOHHOWN YCTaHOBKM.

Tema 32. CywmnbHas yctaHoBKa.
MpakTnyeckoe 3aHsaTMe. PacuyéT cylumnsHom 1 2 5 HA
YCTaHOBKM.

Tema 33. PacyéTt TennoobMeHHbIX
YCTaHOBOK.

MpakTnyeckoe 3aHsaTHE. PacyéT
KOXXyXOTpybyaToro TennoobMeHHuKa

WUtoro B cemecTpe (Ha kypce ang 3A0) 34 17 17 83

KOHch'IbTaLI,VII/I N NpoOMeEXyTo4YHad atrectauma

(OksameH, Kypcosas pa6oTa) 4,5 24,5

Bcero koHTakTHas pab6orta n CP no

136,75 187,25
AUCUUNIINHe

4 KYPCOBOE NPOEKTUPOBAHUE

4.1 Llenn n 3apgaum KypcoBown paboTbl (npoekTa): Lienb KypCoBOro NpoeKkTMpoBaHus - NpUBUTME CTyAEHTaM
HaBbLIKOB CaMOCTOATENBHON paboTbl NO PELLEHUIO KOMMIIEKCHO MHXEHEPHOW 3aaun, a Takke No COCTaBMEHUI0 TEXHUYECKOM
OOKYMEHTaLun. OTU HaBbIkM HEOOXOAMMbI B MPEACTOSLLEN NPAKTUYECKOM AESATENBHOCTM NO cneumanbHocTu. 3agaden
KYPCOBOIO NPOEKTUPOBAHUS ABMSIETCS YriybneHne v 3akpenneHne 3HaHWi No TEOPETUYECKOW M NabopaTopHbLIM YacTaM Kypca
«[lMpoueccol 1 annapaTtbl XMMUYECKOM TEXHONOMMM» U 6onee rnyboKkoMy OCMbICIIEHMIO CBEAEHWI, NMOMNYYEHHbIX Ha YY4EOHbIX
npakTUKax.

4.2 TemaTuKa KypcoBoM paboThbl (NpoekTa): TemMoi KypCOBOro NpoekTa siBNSETCs pacyeT Tenso- unm
MaccoobMeHHOM NPOMBILLNEHHOW YCTaHOBKM, BKITHOYalOLLLE KpOME OCHOBHOIO annapaTa BcrnoMoraTtensHoe obopygoBaHue
(TennoobMeHHUKM, HaCcOoChl, KOMMPECCOPHbIE MaLUWHbLI U T. A4.) 1 BbIGOP Ha OCHOBE 3TWX Pac4ETOB CTaHAAPTHLIX annapaTos.

4.3 TpeboBaHMA K BbINONTHEHUIO U NMPeACTaBIEHUIO pe3ysibTaTOB KypcoBOM paboThbl (NMpoekTa):

TpeboBaHus K BbINMOMHEHUIO M NPeACTaBNEHNIO Pe3ynbTaToB KypCOBOro NpoeKTa.

PesynbtaTtbl NpeacTaBnslOTCs B BUAE PACYETHO-NMOSICHUTENbHOW 3anmMckm obbéMoM = 20 CTpaHuu, copepKallen
cnegywlowme pasgenbl: BBEOEHME, OMucaHue YCTaHOBKM, pacyeTbl OCHOBHOIMO W BCMoMoratesibHoro obopynoBaHus,
3aKMYEHNE U CMUCOK WUCMOMb30BaHHLIX MCTOYHWMKOB, W rpachMyecko 4YacTu, COCTOsILLEA U3 MPUHLMNMANBLHOWN
TEXHOJIOrMYECKOM CXEMbI YCTAHOBKM U YepTexa obLLEero Buaa OCHOBHOIO annapara, BKitoyasi paspesbl, CeYEHUS 1



oTAelbHbIe Y3Ibl. PaboTa BbINONHAETCS CaMOCTOATENbHO C UCMOSIb30BaHNEM CﬂpaBO‘-IHOI;I M MeToamyeckomn nnTepatypbl 1

OBM.

5. ®OHl OLIEHOYHbIX CPEACTB AN NPOBEAEHUSA MPOMEXYTOYHOW ATTECTALMU

5.1 OnucaHue nokasaTteneun, KpUTepmMeB U CUCTEMbl OLleHUBAHUSA pe3ynbTaToB 00y4yeHUs
5.1.1 NMokasaTtenu oueHUBaHUA

Kon HanmeHoBaHWe oLeHOYHOro
Moka3aTtenu oueHnBaHUs pesynbTaToB 0byveHus
KOMMEeTEeHUUN cpencTtea
XapakTepuayeT NpoLecChbl  XMMUYECKOM TEXHOMOMMN C YHETOM
PU3NYECKNX 3aKOHOMEPHOCTEN. MepeyeHb KOHTPOSIbHbLIX
O6ocHoBbIBaeT BbIGOp NpoueccoB u nx AnnapaTypHoe odopmIieHne, BOMPOCOB.
OrliK-4 NCNonb3ys 3HaHUs MPU3NYECKUX TEOPUM. Kypcosas pabora.

BbibupaeT TnoBble annapaTbl, BbIMOMHAET pacyeTbl, ICXOAs U3 MpakTnko-opMeHTUPOBaHHbIE
NPYHUMNOB Hanbonee apeKTUBHOIO JOCTUKEHNS LIENEBOrO 3apaHus.
TexXHonorm4eckoro adpekTa, CoOCTaBnsieT TEXHOSOrMYECKYO CXEMY.

5.1.2 Cucrtema n KpuTepum oLeHUBaHuUA

LWkana oueHnBaHns

Kputepuun oueHnBaHnsa cpopMMpoOBaHHOCTU KOMMETEHLNIA

YcTHOoe cobecenoBaHue

MncbmeHHas paboTa

5 (oTnnyHO)

MonHbIN, ncyepnbiBaloLWmMI OTBET, ABHO
OEMOHCTPUPYIOLLMIA rNyOoKoe NOHUMaHNe
npegmeTta u LWNMPOKYH 3pyanLmIo B
oueHuBaemon obnactu. Kputnueckun,
OpUrMHarnbHbIN Noaxon K MaTepuanny.
KayecTBO MCNonHeHus1 BCeX arIeMEHTOB
3a4aHus! MONTHOCTLIO COOTBETCTBYET BCEM
TpeboBaHusAM.

OO6yuaroLmincsa BCECTOPOHHE 1 rryboKo
paspaboTan TeMy Ha OCHOBE LUMPOKOro Kpyra
WCTOYHMKOB TEXHWYECKON NuTepaTyphbl 1
HOPMaTUBHO-TEXHUYECKON AOKYMEHTaLUum,
NPOSIBUIT CAMOCTOATENBHOCTb, NPeACTaBuI
npaBurbHblE pacyeTbl U BbIBOALI, MPUMEHN
pa3HooOpa3Hble METOAbI PELLUEHUSs], B TOM Yucre
CBEPX OrOBOPEHHbIX B 3ajaHNM; HET
CYLLECTBEHHbIX HELOCTATKOB B NMOSICHUTENbHON
3anucke (rpadmyeckon YyacTm n ctmne
N3roXeHns1), MpK 3aLuuTe KypcoBOro NpoeKTa He
JonyLieHbl NOrpeLIHOCTM B MHTeprpeTaumm
noaxofa K peLleHuto 3agayv U pesynbTaToB

4 (xopoLwuo)

OTBeT NOSHbINA, OCHOBAaHHbIN Ha
npopaboTke Bcex 06s3aTenbHbIX
NCTOYHUKOB MHGopMaumn. MNMogxoa K
MaTepuany OTBETCTBEHHbIW, HO
CTaHOapPTHBIN.

MHaneuayanbHoe 3agaHue BbINOSIHEHO B
JocTtatoyHoM o6bemMe, HO orpaHmymMBaeTcs
TONbKO OCHOBHbIMU MOAXOAaMW.

OTBeT cTaHAapTHbIN, B LIENIOM
Ka4yeCTBEHHbI, OCHOBaH Ha Bcex
0bsa3aTenbHbIX UICTOYHUKAX MHAOpMaLUK.
MpucyTcTBYIOT HeGonbLUKe Npobenbl B
3HAHWUAX UM HECYLLIECTBEHHbIE OLLIMOKN.
PaboTa BbINonHeHa B COOTBETCTBUAN C
3apgaHnem. MimeroTcs oTAenbHbIe
HeCyLLEeCTBEHHbIE OLUMOKM MK
OTCTYNIEHUsI OT NpaBui 0POPMIIEHUS
paboThbl.

Obyuatowmiicsa B NosIHOM 06beme BbINOMHWI
3aJaHue Ha KypCOBOM NPOEKT, NPOsIBUN
CaMOCTOSITENBbHOCTb, NPEACTaBW NPaBUbHbIE
pacyeTbl 1 BbIBOAbI; HET CYLLECTBEHHbIX
He[oCTaTKOB B MOSICHUTENBHOM 3anucke
(rpadhmueckon YacTn n cTUNEe N3NOXeEHUS), Npu
3aLuuTe KypcoBOro NpoekTa AonyLleHbl
HebonbLUMe NOrpeLlHOCT B MHTepnpeTaLum
NMOAXOAA K peLLEeHWIo 3aa4um 1 pesyrnbLTaToB.
O6yyatowmiics B NONIHOM 06 beMe BbINOSHUI
3afiaHue Ha KypCOBOW MPOEKT, NPOSBUI
CaMOCTOSITENLHOCTb, NPeACTaBu NpaBUbHbIE
pacyeTbl 1 BbIBOAbI; HET CYLLLECTBEHHbIX
He[oCTaTKOB B NOSICHUTENBHOM 3anucke
(rpadchmyeckon YacTu 1 CTUNe N3NOoXeHUs), Npu
3aLLUMTe KypCOBOro NpoekTa AOMNYLEHbI
HebornbLUMEe NOrpPeLLHOCTM B MHTEPNPETaLMK
NOAXOAA K PeLLEHMIO 3a4a4M 1 pe3ynbTaToB,
OonyLLleHbl HApYLIEHWS N HEBPEXHOCTL B
0POPMIEHNUN NOSICHUTENBHOW 3aMUCKM

3 (yooBneTBopuTENbHO)

OTBeT BOCNPOU3BOAUT B OCHOBHOM TOJbKO
NEeKUMOHHbIE MaTepuansbl, 6e3
camocTosiTenbHol paboTbl ¢
pekoOMeHL40BaHHOMW NTepaTypomn.
[eMoHCTpupyeT NOHNMMaHue npeameTa B
uenom, 6e3 yrnybneHus B getanu.
MpUCYTCTBYIOT CyLLECTBEHHbIE OLUMOKN UMK
npoGernbl B 3HAHUSIX MO HEKOTOPbLIM TEMaM.
3apgaHue BbINOMHEHO NOSIHOCTLIO, HO B
paboTe ecTb OTAENbHbIE CYLLECTBEHHbIE
OLMGKK, NMBO KaYecTBO MpeacTaBreHus

O6yyaroLLuiica B LIeNOM BbINOMNHUI 3aaaHne
KYpPCOBOro MpoeKTa, HO NposiBUI
HeOoCTaTOYHY CAMOCTOATENbHOCTb, U
noTtpeGoBanach CyllleCTBeHHasi MOMOLLb
npenoaaeaTens; HET CYLLECTBEHHbIX
HeOOoCTaTKOB B MOSACHUTENbLHOW 3amnmcke
(rpadbuyeckoi YacTi 1 CTUIE USMNOXEHNS).
O6yyaroLuitca B LIeNoM BbINOMHUI 3aaaHne
KYPCOBOro MpoeKTa, HO NPosiBUI
HeOoCTaTOYHY CaMOCTOATENbHOCTb, U
noTtpeGoBanach CyllleCTBeHHasi MOMOLLb
npenoaasaTens; NOACHUTENbHasA 3anvcka




paboTbl H13Koe, NnMbo paboTta
npeacTaBneHa ¢ ono3gaHuem.

OTBET HEeMomnHbIN, OCHOBAHHbIN TONbLKO Ha
NEKUMOHHbIX MaTepuanax. lMpy noHnvaHmum
CYLLHOCTM NpeameTa B Lenlom —
CYLLIECTBEHHbIE OLIMOKN nnn npobenbl B
3HaAHUAX cpa3y MO HECKOSIbKUM TeMam,
He3HaHuWe (NyTaHuua) BaXKHbIX TEPMUHOB.
3agaHue BbINOMHEHO MOMHOCTLIO, HO C
MHOTOYMCEHHbLIMW CYLLLECTBEHHBIMU
owmnbkamu. Mpn 3TOM HapyLLEHbl NpaBuna
0OPMITEHNSI UM CPOKW NPEeLCTaBnNeHns
paboThbl.

odopmneHa HebpeXxHo.

2 (HeypOBRETBOPUTENBHO)

HecnocobHocTb 0TBETUTL Ha Bonpoc 6e3
nomoLuy ak3ameHaTopa. HeaHaHue
3HAYUTENBHOM YacTu NPYHUUNMANBHO
Ba)XHbIX 3IEMEHTOB ANCLIMMNINHbI.
MHorouncneHHble rpybbie ownoKm.
OTcyTCTBME OOQHOMO UMM HECKOSBbKNX
0653aTenbHbIX ANIEMEHTOB 3afaHus, Nnbo
MHOroYMcneHHble rpyoble oLmnbku B
paboTe, nMbo rpyboe HapyLleHne npasun
ochopMIeHNs Unu CPoKOB NpeacTaBneHUs
paboThbl.

HenoHnmaHue 3agaHHOro Bonpoca.
HecnocobHocTb cchopMynmpoBaTth X0Ts Obl
OTAEeNbHbIe KOHLENUUN ANCUUNANHBI.
CogaepxaHue paboTbl NONHOCTLIO HE
COOTBETCTBYET 3aJaHuio.

MonbITka cnucbiBaHUS, UCMOMNb30BaHUS
HepaspeLUeHHbIX TEXHUYECKNX YCTPONCTB
M1 NonNb30BaHNs NOACKa3KoW APYroro
Yyeroseka (BHe 3aB1CMMOCTM OT
YCMELHOCTW Takon MOMbITKM).
Mpegcraenenne yyxon paboTel, Nnarmar,
nubo oTka3 oT NpeAcTaBneHns paboThbl.

O6yyatowmmest NpeacTaBneH YacTUYHO
BbIMOSIHEHHbIN  KypPCOBOW MPOEKT.
O6yuvarowmmes npeacTaBneH YacTuyHO
BbINOSIHEHHbIN KYPCOBOW NPOEKT, MNPU 3TOM
nmeroTcs rpybble owmobkun, CBUOETENLCTBYIOLLME
O HEMOHMMaHWK CTyAEeHTOM pa3pabaTbiBaeMon
UM TEMBI.

3apaHue KypcoBOro nNpoekTa He BbIMOSHEHO,
NosiCHUTENbHas 3anucka He NpeacTaBneHa

3a4TeHo

OueHKM «3a4TEHO» 3acnyxuBaeT
06y4aloLLMINCs, MMEIOLLIMIA BCECTOPOHHEE,
cucTemaTtumyeckoe u rnybokoe 3HaHue
y4ebHOro 1 HopMaTUBHOrO MaTepuana,
ymetoLmii cBo60AHO BbINOMHATL 3a4aHus,
npegycMOTPEHHble NporpaMmMon,
YCBOMBLLWI OCHOBHYIO U 3HAKOMbIW C
JOMNOSTHUTENBbHON NUTEpaTypon.

TakKe OLIEeHKOM «3a4TEeHO» OLleHMBalTCS
OTBETHI 0OYYaKOLLMIACS, NOKa3aBLLMX
3HaHWe OCHOBHOrO y4ebHOro matepumana B
obbeMe, HeobxoaMMOM AN AanbHenLen
y4ebbl 1 B ganbHemnLwemn
npodeccrnoHanbHoOM OeaTeNbHOCTH,
CNpaBnALLNXCA C BbINOSIHEHVEM 3aaHni,
npeaycMOTPEHHbIX NPOrpaMMon, HO
OO0MyCTUBLUMM MOrpeLlHoCcTM B OTBETE Ha
3a4eTe U Npu BbIMOSTHEHUN KOHTPOSbHbIX
3afjaHuin, He HocALLME NPUHLMNMANbHOro
XapakTtepa, Korga ycTaHOBMEHO, YTO
obyuvatowwmiics obnagaeT HeobxoauMbIMK
3HaHMAMW ANS NOCNeayLWero ycTpaHeHus
yKa3aHHbIX NOrpeLLIHOCTeN NoA
PYyKOBOACTBOM Npenogasarensi.

He 3auTteHo

OUuEeHKM «He 3a4TeHO» BbICTaBMSAETCH
oby4yatommces, obHapyxuBLLMM Npobensl B
3HaHMAX OCHOBHOrO y4yebHOro matepuana,
AonyckaoLwmm




NPUHUMNUANbHbIE OLLMOKN B BbINONTHEHUN
npeaycMOTPEHHbIX NporpaMmon 3agaHui.
Takow OLEHKMN 3aCnyXMBaOT OTBETHI,
HocsILLMe HecucTeMaTU3NPOBaHHbIN,
OTPbIBOYHbIN, MOBEPXHOCTHbIN XapakTep,
Korga obyyaroLmincs He MOHMMaeT CyTU
n3naraemMblix BOMPOCOB, YTO
CBUOETENLCTBYET O TOM, YTO obyvatoumincsa
He MOXeT AanbLue npogorkatb obyyeHne
UnNn NpuUcTynaTthb K NPogeCCUOHanNbLHOM
JesaTenbHOCTU 6e3 JoNONHUTENBbHBLIX
3aHATMI NO COOTBETCTBYIOLLEN
JaucumnnuHe.

5.2 TunoBble KOHTPOSbHbIE 3alaHUSA UNU UHbIe MaTepuarnbl, Heo6XxoAMMble ANA OLLEHKU 3HaHUW, YMEHUN,
HaBbIKOB U (UNK) oNbiTa AeATeNIbHOCTU
5.2.1 MNepeyeHb KOHTPOSbHbLIX BONPOCOB

Ne n/n | DopMynmMpoBKM BONPOCOB
Cemectp 5

1 MeToabl nogo6ust. MpuU4mMHBI BO3HUKHOBEHMWS, OCHOBHbIE NPUHUMNbLI. [TogobHoe npeobpasoBaHne ypaBHEHMUI
HaBbe-CTokca, kputepumn nogobust dunepa, PenHonbaca, Ppyaa v ux pmanyecknii CMbIch.

2 VcTeueHne XnakocTen n3 OTBEPCTUA U HacagkoB. Pacyét ckopocTu u pacxona, ABMeHUs CxaTust CTpyW.

3 YpaBHeHue Jrnepa OBMKEHUS HEBA3KOW, HEC)KMMaEeMON xugkoctn. CTaumoHapHble U HeCTauuoHapHble
TevyeHus. YpasHeHue bepHynnu.

4 MpegmeT, uenu 1 3agayv rMOPaBANKU.
Hacocbl 1 Tpy6onpoBoabl, TPMHUMMNLI pac4€Ta HAaCOCHbIX YCTAHOBOK, XapakTepUCTUKN OB BEMHBIX,

5 WMHEPLMOHHbIX HacocoB, TPy6onpoBOAOB, COBMELLEHHAs rpadnyeckas xapakrepuctmka Hacoca u
TpybonpoBoga.

6 padhmyeckas xapakTepmcTuka TpybonpoBoaa, YTo 3TO TaKoe, Kak pacCUUTLIBAETCS, 3a4EM HYXKHa.

7 Onpepenexns 1 OCHOBHbIE CBOMCTBA XUAKMX Cpefd, CKUMaeMble U HECXKMMAEMbIe (KanenbHbIe) XMOKOCTU.

8 MapameTpbl TeYeHus XMaKocTh B Tpybe. Pacxon, cpeaHsas CKopocTb, rmapaBnuyeckuin paguyc Tpybsl,
9KBMBAIEHTHbIN AnameTp, ypaBHEHME CNIOWHOCTU (HEPA3PbIBHOCTM) MNOTOKA.

9 MapameTpbl XXnaKon cpefbl, NIOTHOCTb, BA3KOCTb, CKOPOCTb, rMapocTaTuyeckoe AaBneHne — onpeaeneHms un
OCHOBHblEe CBOWCTBA.
MpaBuna pacyéTta cun gaBneHus, AENCTBYHOLNX HA MPON3BOSIbHO OPUEHTUPOBAHHLIE MITOCKNE NMOBEPXHOCTH.

10 Mpumepbl pacyéTta cun gaBneHus Ha BEPTUKANbHYIO M TOPU3OHTAIbHYIO KPbILKY 3a4aHHOW nnowann u
rny6yHbI NOrpyXeHus.
M'mopaenuyeckme conpoTueneHns. Onpegenenns, Tunbl, MPU3NYECKUIA CMbICI, Cnocobbl pacyéTa

11 COMPOTUBIIEHUI Ha y4acTke TpyObl, KOahmUMeHTbl cConpoTUBNeHMI, ypasHeHus dapcu — Benicbaxa m
Anbtyns.

12 YpaBHeHUEe paBHOBECWS HEMOABWXHON XXMUAKOCTM U OCHOBHOE YPaBHEHUE rMapOoCTaTUKU.
[duncnepcHble cUCTEMBI, 3MYNbCUK, AblMbl U TyMaHbl, NbiNn. [apameTpbl AMCNEpPCHbIX CUCTEM, pacnpeneneHme

13 YyacTuy, No pasMepam, KOHLEHTpaLUs, HackbiNnHas 1 AenNCTBMTENbHAsA NNOTHOCTb, MOPO3HOCTb. MeToabl
onpefeneHns napameTpoB AUCMEPCHBIX CUCTEM.

14 OTcTamBaHue, ropnsoHTarnbHble, pagunanbHble U BepTUKarbHble OTCTOMHMKN, 0COBEHHOCTH, 0bnacTu
NPUMEHEHUS, NCbl U MUHYChI

15 MepemelumBaHue, TUMNblI MELLANOK, KpUTepun MolHocTK, PeliHonbaca, ®pyaa n cnocob nogbopa meLuankm

16 dunbTpoBaHMe, NpeaHa3HavYeHne, NPUHLUN AENCTBUSA, UNbTPYIOLIME MaTepuarnsl, NChI U MUHYCbI.
CkopocCTb (hunbTpoBaHWEe 1 ypaBHEHME PUNbTPOBaHUA

17 YCTaHOBKM KMMSILLEro Cros, KOHCTPYKUMS, NpeaHasHavYeHne, nNiocbl N MUHYCbI, rmgpaBnuyeckas
XapaKTepuCTMKa KUMSILLEro Crosl, KPUTUYECKNE CKOPOCTU M CNOCOBLI X pacyéTa

18 Mokpas ouncTka rasoB oT nbinnM. OCHOBHbIE MPUHLIMMNBI, 0COBEHHOCTM, KOHCTPYKLUW NAOCHI U MUHYCBI,
ckpy66epbl, NeHHbIe annapaTbl, ra3onpombiBaTenu, Tpyobl BeHTypu

19 PelweHune ypaBHeHust HaBbe-CToOKCa B Criy4ae CTauMOHapPHOro TaMUHapPHOro NOTOKa B KPYrion Tpy6e, 3aKOoHbI
TedeHus lNMyasenns.

20 3akoH CTokca ABMXEHUS TafaKoro Lapuka B BA3KON XUOKOCTH

21 3aKoH CoOXpaHeHWs1 IHepPrMmn B ABMXKYLLIENCA HECXKMMaEMOW Xuakoctu. Hanop, onpeaeneHne, ckopocTHas,
nbe3oMeTpuyeckas u reoMeTpuyeckas cocTaBnsaoLas Hamnopa.

22 WcTopus ruapaBnuvkn, MHXEHepPHbIE KOHCTPYKLUMKW, annapaTbl W 3aKOHbI, OTKPbITbIE B APEBHOCTU.
Onpepgenexne 1 cMbiCn 3NeMeHTapHoro o6béma XmakocTu. BeiBog 06bEMHbBIX NNOTHOCTEN CUI TSHXKECTH,

23 WHepUuW, OaBneHns, BA3KOCTU. YpaBHEHUSA HEpa3pbiBHOCTU NOTOKa. YpaBHeHue HaBbe-CTokca OBMXKEHUS

BA3KOW HECXKNUMAEMOW XNOKOCTN.
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PacuéT paspexeHusi, co3naBaemoro BOAOCTPYMHLIM HACOCOM, UCXOAsA U3 ypaBHeHnst BepHynnu.

25 MecTHble conpoTMBNEHUS, X TUMbI, CNOCODbLI pacyéTa NageHnst Hanopa, YTo Takoe Hanop

26 Pexumbl TEUEHMSA KIAKOCTY, XapaKTepucTuka, NPUYMHLI BOSHUKHOBEHMWS!, dopMarnsHoe onncaHme ¢ NOMOLLbIO
KpuTepusa PenHonbaca, ero ousam4eckuii CMbICI U MPOCTENLLMI BbIBOS,.

27 Pac4yét ycunus, passmBaemoro rupasnnyeckum npeccom

o8 MvopaBnuyeckuii yaap, noyemMy BO3HWKAET, NOMe3Hble 1 BPeLHbIe CBOWCTBA, CNOCObb! MCMONb30BaHNS U
npenoTBpaLleHns

29 FeomeTpmquKMve napameTpbl Tpy60NpoBOAOB, BHYTPEHHUIN N BHELIHUI AnameTp, LLepPOXoBaToCTb,
3KBUBANEHTHbIM AMamMeTp

30 PexuvMbl TeueHnst Boabl B TpybonpoBoaax B 3aBUCMMOCTU OT CKOPOCTU U LLIEPOXOBATOCTU, FTMAPABINYECKN
rnagkve u wepoxosarble TpyObl

31 KnHeTuka ocamp,eHvLﬂ yacTtumy 6r|v|3|<|/|3( K chepuyeckum B BA3KMX cpeaax, uncna PenHonbaca, Apxumena un nx
CBSA3b B NaMyHapHon 1 TypbyneHTHoM obnactu

32 Cnocobbl pacyéTta 1 nogbdopa OTCTONHUKOB

33 LIMKNOHbI, LeHTpudyrv, BUXpEBbIE Kamepbl, NpeaHa3HayYeHne, NpuHUUN paboTbl, AOCTOMHCTBA U HEAOCTATKN

34 SneK_Tpocbmanpbl, Ha3HayeHune, KOHCTPYKUMS, NMPUHLMN OENCTBUS, NAOCbl U1 MUHYCbI, cnocobbl nogbopa u
pacuyéta pasmepoB

35 paBuTaLMOHHasa oYncTKa rasos OT MbIMK, NbINEBbIe MELLKX 1 KaMepbl, NPUHLKN nencrtams, ocobeHHoOCTH,
NChbl U MUHYCbI, CNOCOObLI pacyéTa 1 nogdopa

36 Cnocobbl pacyéTta n nogbopa LeHTpudyr

37 MmaponpueoAabl, TUMbI, KOHCTPYKUUK, MPUHUUA AENCTBUS, JOCTOMHCTBA U HEAOCTATKM.

38 YcTponcTtea s UsMepeHust CKOpocTu u pacxopa XWAKOCTY U rasa, NonacTHbIe, NonnaskosbIe, MuTo-
MpaHaTnsa v aop, KOHCTPYKUUK, NPUHLUM 4ENCTBUS, NIOChI U MUHYCHI.

39 YcTponcTea s usMepeHus AaBneHus, MaHoMeTpbl, U 06pasHUKK, KOHCTPYKUMW, NMPUHLUMM OENCTBUS,
OOCTOUHCTBA M HEJOCTaTKM.

40 BopoHanopHble 6aLuHKn, yCTPONCTBO, 3a4eM HYXHbI, MCHI U MUHYChbI

a1 BogonpoBogHast apmaTypa, BEHTUNN, 3aABMKKN, MEPEXOLHUKN, COEANHEHUS, TPONHMKIN, KOHCTPYKLMMN,
0COBEHHOCTK, NMOChI U MUHYCbI

42 MopLuHeBoOWM HacoC OAHOCTOPOHHUI, YCTPOMUCTBO, 4OCTOMHCTBA U HEOOCTATKM.

43 MopLuHeBoOWM Hacoc ABYXCTOPOHHWIA NPUHLMN OENCTBUS, YCTPOMUCTBO, AOCTOMHCTBA U HEAOCTAaTKMN.

44 MnyHXepHbIN HAacoc, NPUHLMN OENCTBUS, YCTPONCTBO, JOCTOMHCTBA M HEOOCTaTKMW.

45 MeMOGpaHHbIA Hacoc, NPUHLMN AENCTBUS, YCTPONCTBO, AOCTOMHCTBA U HEAOCTATKU.

46 Cnocobbl crnaxuBaHus nynbcauun npu pabote NopLUHEBbLIX HACOCOB, MHOTOLMANHAPOBLIE HACOCHI,
BO34YLUHbIE KONMNaKu

47 PoTaumoHHbIM NnacTMHYaTbIn HaCcoC, MPUHUUM AEUCTBUS, YCTPOUCTBO, JOCTOMHCTBA U HEQOCTATKM.

48 BopgokonbueBor Hacoc, NPUHLMM ENCTBUS, YCTPOMCTBO, AOCTOMHCTBA U HEAOCTaTKMN.

49 LLlecTep€HHbIN HAcoc, NPUHLMN 4ENCTBUS, YCTPOMUCTBO, AOCTOMHCTBA U HEAOCTATKM.

50 BuHTOBOW Hacoc, NpMHUMN AENCTBUS, YCTPOUCTBO, JOCTOMHCTBA U HEOOCTATKM.

51 'opaBnuyeckne Npeccebl, Ha3Ha4YeHne, KOHCTPYKLMK, MITCHI U MUHYCBI.

52 OceBol BEHTUNATOP KOHCTPYKLUSA, OCOBEHHOCTH, NIOCHI U MUHYCbI

53 LleHTpo6eXHbIN Hacoc, yCTPOMUCTBO, MPUHLIMN AEACTBUS, OCOOEHHOCTM, MIKCHI U MUHYCbI

54 MHorocTyneHyaTtas Typborasonyska, yCTPONCTBO, paboTa, Ninockl U MUHYCbI

55 BuxpeBoii Hacoc, yCTPONCTBO, NPUHLMIN AENCTBUS, 0COBEHHOCTH, NIOCHI U MUHYCBI

56 CTpyiHblEe HacOCbl, KOHCTPYKLMMW, MPUHLIMN OEACTBUS, OCOOEHHOCTU, MITHOCHI U MUHYCbI

57 OpnndpTbl, KOHCTPYKUUW, NPUHLMN AEACTBUA, OCOOEHHOCTU, NIOChI U MUHYCBI

58 MoHTEXH0, KOHCTPYKLMKN, MPUHLMN OENCTBUSA, OCODEHHOCTH, NITHOCHI U MUHYCbI

59 'mapaenuyecknin TapaH, KOHCTPYKLUMMK, NPUHLMN OENCTBUSA, OCOOEHHOCTU, MAOCHI U MUHYCHI

60 LLlekoBasi gpoburka, KOHCTPYKUMS, NPUHLMN 4ENCTBUS, LOCTOMHCTBA U HE4OCTaTKM

61 LLlapoBble MenbHULIbI, KOHCTPYKLMS, OCOBEHHOCTU, NIKOCHI N MUHYCbI

62 BubpomenbHuLbI, YCTPONCTBO, MPUHLMN paboThbl, 0COBGEHHOCTU, MIIHOCHI U MUHYCbI

63 KonnovpHast MenbHUUa, KOHCTPYKUMS, OCOBEHHOCTU, NIHOCHI U MUHYCBI

Cemectp 6

Tennonepegaya. MonekynspHas TennonpoBOAHOCTb, KOHBEKUMS, n3ny4eHne. OCHOBHbIE TEMMOBbLIE CBONCTBA

64 XMAKOCTEN 1 TBEPAbIX Ten. TennoémMKocTb, TennoThl hasoBbIX Nepexoaos, KOIMMULMEHT TENNOBOro
pacwmpenns, KoadULUMEHT TennonpoBOLHOCTH.

65 YpaBHeHUE KOHBEKTUBHOIO TennoobmeHa 1 ero nogobHoe npeobpasoBaHue. Kputepumn TennoBoro nogobus
romoxpoHHocTtn, HyccenbTa, MNekne, MNpanatng, Mpacroda.

66 Cxema nepegauv Tenna oT sapa NoToka K NIIOCKON CTeHKe. YpaBHEHWsI TennooTAaun.

67 Cxema nepepaum Tenna oT 04HOro NoToKa K ApyroMy Yepes TBEPAYI0 CTEHKY. YpaBHEHWe Tennonepeaayn
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ypaBHeHI/IFl TennonpoBoaHOCTU, CTalMOHapHOe pacnpegeneHne teMmnepaTtypbl B NIIOCKOWN CTEHKe.

69 YpaBHeHue TennonpoBoAHOCTU U €ro CTauMoHapHOe peLleHne A UMNMHOPUYECKon Tpyobl

70 OBuxyLwasa cuna npouecca Tennonepeaadn, cpegHssa ABUXKyLLAsA cuna, BNMsHWE NpsMOoToKa, NPOTUBOTOKA U
NepeKkpECTHOro ToKa Ha CPeaHIo ABVKYLLYIO CUMY.

71 Anroputm nogbopa TennoobMeHHWKOB, ypaBHeHUs TennoBoro 6anaHca, kputepuanbHble ypaBHEHNUS,
ypaBHEHWs Tennonepeaayy, TEMMOBON NOTOK U TENMoBas Harpy3ka, TemMneparypbl aapa notoka U CTEHOK.
Cnocobbl HarpeBa BeLLeCTBa rMyxXvMM U OCTPbIM NapoM, 3MeKTPUYECKne HarpeBaTeny ConpoTUBIIEHNS U

72 BbICOKOYaCTOTHbIE, HarpeB MHAPaKpaCcHbIMU U3ny4aTensaMm, ocobeHHOCTH, 06nacTn NPUMEHEHNs, NAKChl U
MWHYCbl.

73 Macconepegaya, onpegeneHus, Tunbl Macconepegayu.

74 YpaBHeHUs KOHBEKTUBHOW AN dY3nn U OCHOBHbIE MaccobMeHble Kputepun nogobus, anddysmoHHbIe
Kputepun Hyccensta, ®Pypbe, MNekne, MNpaHaTns

75 PaBHoBecue npy Macconepegaye, TUMbl paBHOBeCUS Mexay dazamu, cnocobbl onucaHus, rpadudeckne
CXeMbl OnncaHusa paBHOBECKS.

76 Onwncaxue cazoBoro paBHoBecusi, hasbl, KOMMNOHEHTbI, KOHLIEHTPaUWUW. TEMMNepaTypbl, XMMUYECKNE
noTeHumansl, npasuno ¢a3s MN'bbca

77 YpaBHeHus maccooTaaum u Macconepegayn, oblias cxema nepegaym Tenna ot sapa ogHOMN Xuakon dasbl K
OpYyrown, Yepes NOBEPXHOCTb pasaena, CXema KOHUEeHTpauumn Ans ypaBHEHUN.

78 OBwxyLlasa cuna ypaBHeHUIN MaccoTaaun, cpeaHss ABUXKYLLAasa cuna, YMCno 1 BbiICOTa eanHULbI NepeHoca
lMpocTas neperoHka, NneperoHka noJ yMeHbLUEHHbIM JABNEHNEM, NeperoHka ¢ BoAsiHbIM NapoMm, ppakumoHHas

79 neperoHka, gudepeHumansHoe ypaBHeHne NPOCToN NePeroHku, NChl, MUHYCbI, 06n1acTb NPUMEHEHNS,
CXeMbl annapaToB

80 OCHOBHbIE TUMbI NMHUIA PABHOBECUS XMOKOCTb — Nap Npuv neperoHke u pektnunkaumnm

81 O6Lwme NpuHUMnbI rpadu4eckoro pacyéta KONMoHHbIX annapaTtoB. Paboune nuHum 1 paBHOBECHbIE NINHUM,
TeopeTnYeckme CTyneHn macconepegayu. lNMogbop ceyveHus, gmameTpa v BbICOTbI KOMOHHbI

82 Tunbl KONOHHBIX annapaToB, HAacaAoYHble, CUTHaTbIE U TapenbYyaTble KONMOHHbLI, AOCTOMHCTBA U HEAoCTaTKN

83 Pektndukaums, obas cxema NOTOKOB B KONIOHHE peKTUdUKaLMK.

84 Cxema rpacbmdeckoro pac4éta pektudpukauun. MatepuanbHbin 6anaHc n pabodme nuHUMK, cxema pacyérta
yncna ctyneHen pektudukaumm, nermoBoe Y1Cro, MMHUMarnbHoe grnerMoBoe Y1cro.

85 YKnakocTHasa akcTpakuusd, onpegeneHne, cxema OgHOKpPaTHOM SKCTPaKLmMM U NOCTPOeHWE eé Ha TpeyronbHON
Avnarpamme.

86 TpeyronbHasa gnarpamma ansg TPEXKOMMNOHEHTHOW CUCTEMbI OrPaHNYEHHO PacTBOPUMbIX XUAKOCTEN.
OnpepeneHve TOYKU MO COCTaBY U COCTaBY MO TOYKE, MPABMUIIO pblvara Npy CMELUEHUN ABYX NMOTOKOB
OcHOBHble NapameTpbl BNaXXHOro Bo3ayxa, abcontoTHasi U OTHOCUTENbHAsA BNaXHOCTb, YAeNbHasa SHTanbnms,

87 napumnanbHoe AaBneHue Bnaru B Bo3gyxe, gnarpamMmma PamanHa, onpeaeneHne cocTosHUS Bo3ayxa no
TemnepaTypam XONoAHOro U MOKPOro TePMOMETPOB, YTO 3TO, MOCTPOEHUE Ha AnarpamMmme npolecca
agmabaTnyeckom CyLUKK

88 Cyuika, onpegeneHune, KOHBEKTUBHAs CyLLKa U CyLUKa B KMMsLLEM crioe, A0CTOMHCTBA U HegocTaTku obenx
MeTO0B.

89 KnHeTnka KOHBEKTMBHOW CYLLIKW, BNAXHOCTb MaTepuana, CKOpoCTb CYLLUKX, 0ONacTu Ha KMHETUYECKOW
AnarpaMmmMe CyLUKK

90 MaTepuanbHbIii U TENNOBOW 6anaHCc KOHBEKTUBHOW CYLUUIIKX, ONpeaeneHne pacxodoB Bo3dyxa v Tenna Ha
CYLUKY

91 Bbinapka, cxema 0gHOKOPNYCHOW M MHOTOKOPMYCHOW BblNapHOW YCTaHOBKM, MaTepuarnbHbIi 6anaHc
BblMapHOro annapara.

92 Tennoson 6anaHc BbINApHOro annapara, obLas nonesHasi pasHoCcTb TEMNepaTyp M pacnpeneneHme eé no
Kopnycam.

93 AnroputMm pacyéta O4HOKOPMYCHOW BbIMapHOW YCTAHOBKW, TUMbl TEMNEpPaTypPHbIX NOTepPb.

94 CxeMbl BbiNapHbIX annapaTtoB, MPUHLMN AEACTBUS, OCTOMHCTBA U HEAOCTaTKM, OGHOKOPMYCHbIE,
MHOTOKOPMYCHbIE C MPSIMOTOKOM, MPOTUBOTOKOM M NapassiesibHbiM TOKOM.

95 Onarpamma coCcTosHUSA BNaXXHOro BO34yxa, NOCTpoeHWe npouecca aguabaTnyeckon CyLUKn Ha gnarpamMmve
COCTOSIHUS, TEMMEPATYpPbl MOKPOro 1 CYXOro TEPMOMETPOB.

96 Abcopbuns, Tunel abcopbLmm, KOHCTPYKLMN abcopbUMOHHBLIX KONOHH. PaBHOBECHbIE NHMKM abcopbuun

97 AncopbeHThbl, 4TO 3TO, Kakune GbiBaloT, CNocobbl NPUroTOBIEHMS, CBONCTBA, M30TEPMbI aAcopoLun 1 Ux TUMbI

98 Cxema aacopbLUMOHHON YCTaHOBKN NEPUOAMYECKOro ENCTBUSI U OnucaHue ctaamin paboTel agcopbepa

99 Cxema agcop6buUMOHHON YyCTaHOBKU HENPEPLIBHOrO AENCTBUSA KUMSLLEro Crnos, NpuMHLUMN paboTbl, JOCTOMHCTBA
1 HegocTaTku

100 | TennoobmeHHuK «Tpyba B Tpybe» KOHCTPYKLMSA, AeNCTBME, MHOCH U MUHYCHI.

101 | KoxyxoTpyG4aTbii OQHOXOAOBOW TEMNOOOMEHHMK, YCTPONCTBO, AOCTOUMHCTBA, HEOOCTaTKu.

102 KoxxyxoTpybuyaTbil MHOroxogoBou TennoobMeHHWK, yCTPONCTBO, LOCTOMHCTBA, HE4OCTaTKN.

103 KoxyxoTpy6uaTbii TENNOOOMEHHMK C NiaBatoLLel rofioBKOM, YCTPOMUCTBO, JOCTOMHCTBA, HEAOCTaTKM.

104 | KoxyxoTpy64aTbiii TENNO0OMEHHMK C TIMH30BBLIM KOMMNEHCATOPOM, YCTPONCTBO, AOCTOUHCTBA Y HEAOCTAaTKMN




105 KoxyxoTpybyaTbin TennoobmeHHmK ¢ U ob6pasHbiMu Tpybkamu, yCTPOMCTBO, AOCTOMHCTBA U HE4OCTaTKN

106 |3meeBuKOBLIN TENIOOOMEHHMK, YCTPONCTBO, AOCTOMHCTBA, HEAOCTaTKM.

107 OpéB6peHHbIn TennoobMEeHHUK, YCTPOMCTBO, LOCTOMHCTBA, HEAOCTaTKU.

108 MpaduToBLIN TENTOOOMEHHWK, YCTPOWUCTBO, AOCTOMHCTBA, HEAOCTATKU.

109 | CnwupanbHbl TENNOOBMEHHWKMN, YCTPONCTBO, AOCTOUHCTBA, HeJOCTaTKu.

110 KoHaeHcaTop BOASAHOro napa cMelleHnst ¢ bapomMeTpuyeckon Tpybown, rae NpUMeHSeTCs, NCbl U MUHYChI

111 KoHaeHcaTooTBOOYMKM, YTO 3TO, KOHCTPYKLMU, 0BNacTb NPUMEHEHMUS, NIOCHI U MUHYCbI

112 3MeeBMKOBbIV BbiNapHOW annapat, cxema, kak paboTaeT, JOCTOMHCTBA U He4OCTaTK1

113 BbinapHow annapat ¢ LeHTpanbHON UMPKYNSUMOHHOW TPpyOOor 1 BHYTPEHHEN HarpeBaTenbHOW KaMepow,
KOHCTPYKLUMSA, NpUHUMN paboTsl, NNOCHI U MUHYCBI

114 BbinapHow annapat ¢ NoABECHOW HarpeBaTeNbHON KaMepom, KOHCTPYKLMS, MPpMHUMN paboThbl, MACh! 1
MWHYCbI

115 BbinapHow annapat ¢ BbIHOCHOWN LIMPKYNSALMOHHON TPYOON, KOHCTPYKLUMSA, MPUHLMN PaboThl, MHOCHl U MUHYChI

116 BbinapHow annapat ¢ BbIHOCHOW HarpeBaTernbHON KaMepomn, KOHCTPYKUUS, NPpMHLUMN paboTbl, NAOChI U MUHYCbI

117 BbinapHow annapat ¢ BbIHECEHHOW 30HON KUNEHUS, KOHCTPYKUMSA, MPUHLMIN paboThbl, MOChl U1 MUHYCbI

118 BbinapHow NpsAMOTOYHbIV annapaT ¢ NOAHUMAIOLLIEACS NMNEHKOM, KOHCTPYKLMS, MPUHLMN paboTbl, NACh! 1
MWHYCbI

119 POTOPHBIN BbINApHON NPSAMOTOYHbIN annapaT, KOHCTPYKLMS, MPUHLMIN paboTbl, NHOCHI U MUHYCbI

120 BbinapHon annapat ¢ NpUHYAMTENbHON LMPKYNAUMEN, KOHCTPYKUMS, MPUHLMN paboTbl, NMAOCHI U MUHYCbI

121 | Cxema BbINApHON YCTAHOBKU C TEMSIOBbIM HACOCOM, KOHCTPYKLMS, MPUHLMIN PaboThl, MACH U MUHYChI

122 lMoBepxHOCTHLIN abcopbep, yCTPOMCTBO, paboTa, 4OCTOMHCTBA, HEAOCTAaTKM 06nacTb NPUMEHUMOCTH

123 | TpybuaTtbin abcopbep, ycTponcTBo, paboTta, AOCTOMHCTBA, He4OCTaTKM 06nacTb MPUMEHMMOCTH

124 Abcopbep ¢ nnocko-napannenbHOM Hacaakon, yCTPoOnCcTBo, paboTa, 4OCTOMHCTBA, HeAoCTaTkn obnactb
NPUMEHMMOCTH

125 | ABcopbep ¢ Bocxoasien NNEHKON, yCTPOMCTBO, paboTa, AOCTOMHCTBA, HeAOCTaTKn 06nacTb MPMMEHMMOCTH

126 HacapgouHbli abcopbep, Tvnbl Hacagok, YCTPOMCTBO, paboTa, 4OCTOMHCTBA, HegocTaTkn obnacTb
NPUMEHUMOCTH

127 OMynbraumoHHbIN Hacago4Hbln abcopbep, yCTpocTBO, paboTa, AOCTOUHCTBA, HE4OCTaTkM 06nacTb
NPUMEHUMOCTH

128 Tapenbyatbii abcopbep ¢ npoBanbHbIMK PELLETKAMK, YCTPONCTBO, paboTa, JOCTOMHCTBA, HEQOCTaTKN
obnacTb NPMMEHNMOCTU

129 | Tapenbyatbii abcopbep ¢ nepenmBHbIMU TpyOKamu

130 KoHcTpyKumm MaCCE)O6MeHHbIX Tapenok, cuTyaTble, KornaykoBble, KOHCTPYKLMS KOMMNaYvkoB, KancynbHble,
KnanaHHble, YyCTPOWCTBO, paboTa, LOCTOMHCTBA, HEAOCTAaTKM 06nacTb NPYMEHNUMOCTH

131 Monkein pacneinueatowmn abcopbep, ycTponcTeo, paboTta, AOCTOMHCTBA, HEAOCTaTKM 06nacTb MPUMMEHMMOCTH

132 | ABcopbep BeHTypu, ycTponcTso, paboTta, 4OCTOMHCTBA, HEAOCTATKN 061acTe NPYMEHUMOCTH

133 Cxema ycTaHOBKM HenpepbIBHOW pekTudmkaummn, ycTponcTeo, paboTta, JOCTOMHCTBA, HeAocTaTkn obnacTb
NPUMEHUMOCTH

134 Cxema yCTaHOBKM Nepuoanyeckon pektudumkaumm, ycTporucTeo, paboTa, LOCTOMHCTBA, HEAOCTaTkM 0bnacTb
NPUMEHUMOCTH

135 | CmecutenbHble MHOTOCTYNEHYaTble 3KCTPAKTOPbI, CXeMa, NPUHLUMN pabdoTbl, JOCTOMHCTBA U HEQOCTAaTKU

136 PacnbinntenbHbI KOMOHHBIN 3KCTPAKTOP, CXeMa, MPUHLMN paboTbl, JOCTOMHCTBA Y HEAOCTaTKM

137 [MOMOYHbIN KOMOHHbIN KCTPAKTOP, CXeMa, MPUHLUMN paboTbl, JOCTOMHCTBA 1 HEAOCTaTKM

138 | CuTyaTbIii KONOHHbLIN SKCTPaKTOP, cXema, NpUHLUUN paboTbl, AOCTOMHCTBA U HE4OCTaTKU

139 POTOPHO-ANCKOBbLIN KONOHHbBIN 9KCTPaKTOp, CXema, NpuHUMn paboTbl, JOCTOMHCTBA W HeJoCTaTKu

140 CuvTyaTbIf C NOPLUHEBBLIM MYfbCAaTOPOM KOJTOHHbIA SKCTPAKTOP, CXeMa, NPUHLMN paboTbl, AOCTOMHCTBA U
HepgocTaTKM

141 Hacago4Hblli ¢ MTHEBMATUYECKUM NyNbCaTOPOM KOMOHHBIN 3KCTPAKTOP, CXeMa, NpUHLUMN paboTbl, JOCTOMHCTBA
N HeJocTaTku

142 LIeHTpOGEXHbIN 3KCTPAKTOP, CXEMa, MPUHLMN paboThl, JOCTOMHCTBA U HEOOCTaTKM

143 "opu3oHTanbHbIN agcopbep, YCTPONCTBO, paboTa, 0cOBEHHOCTH, JOCTOMHCTBA U HE[OCTaTKU

144 | BepTukanbHbin agcopbep, yCTPOncTBo, pabota, 0cOBEHHOCTH, JOCTOMHCTBA U He[oCTaTKu

145 KonbueBow agcopbep, ycTponcTeo, paboTta, 0COOEHHOCTM, JOCTOMHCTBA U HEAOCTATKN

146 Apncopbep, ¢ ABMXKYLLMMCS CITOEM aKTUBHOTO YrTIsi, yCTPOMCTBO, paboTa, 0COBEHHOCTM, JOCTOMHCTBA U
HepgocTaTku

147 OpHokamepHbI agcopbep ¢ ABMXKYLLMMCS CoeM, yCTPOMCTBO, paboTa, 0cCOBEHHOCTH, JOCTOMHCTBA U
HegocTaTku

148 MHorokamepHbIi agcopbep ¢ ABMXKYLLUMMCS CroeMm, yCTPONCTBO, paboTa, 0cobeHHOCTH, JOCTOMHCTBA U

HeOoCTaTKun




149 KamepHas cywumrnka, ycTponcTBo, paboTa, AOCTOMHCTBA U HE4OCTaTKN

150 TyHHenbHas cylnnka, yCTporcTBo, paboTa, 4OCTOMHCTBA U HEOOCTATKU

151 JleHTOYHasA cywwnnka, ycTponcTBo, paboTa, 4OCTOMHCTBA U HEQOCTATKM

152 BapabaHHas cywunka, ycTponcTeo, paboTa, AOCTOMHCTBA W HEAOCTaTKN

153 OpHokamepHasi ¢ KUMNSLWUM CroeM CyLuurka, yCTPOUCTBO, paboTa, AOCTOMHCTBA U HE4OCTaTKn
154 | AByxkamepHas C KAMSLMM CNOEM CyLUMUIIKa, YCTPOUCTBO, paboTa, JOCTOMHCTBA M HE4OCTaTKM
155 CTyneH4yaTo-NpoOTMBOTOYHAS C KUMSILLUM CIOEM CyLUMIIKa, YCTPOWCTBO, paboTa, AOCTOMHCTBA U He4OCTaTKM
156 PacnbinutenbHas cylmnka, ycTponcTBo, paboTta, AOCTOMHCTBA U HEAOCTaTKN

157 MHeBMaTMYeCKas cylumnka, yCTponcTeo, paboTa, AOCTOMHCTBA U HEAOCTATKU

158 "pebkoBas Bakyym cyLuuska, yCTPOMUCTBO, paboTa, JOCTOMHCTBA U HEOOCTATKM

159 [ByxBanbL0Bas cyluurka, ycTponcTBo, paboTta, LOCTOMHCTBA M HE4OCTaTKM

5.2.2 TunoBble TECTOBbIE 3aAaHNA

He npegycMOTpEHbI.
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3adaHusA (3agayu, Kemchbl)

Ne n/n YcnoBust TMNOBLIX 3aga4

1 Bo ckonbko pa3 Heob6xoanMo yMeHbLWUTbL AnvHY Tpybonposoaa, 4Tobbl NoTepsi Hanopa Ha TpeHwe
ocTaBanacbh NoCTOSHHOW NPW CHWKEHUM TeMnepaTypa Boabl C

90 oC go 10 oC. Pexum Te4eHMs NaMmuHapHbINA.

2 Onpepenutb pacxof Boabl B Tpybonposoge anuHorn 100 M n anameTtpom 73x1,5 mm. MNoTepst Ha TpeHune
— 5 M. KoahhmumeHT TpeHnsa 3aBnCcuT TOMbKO OT wepoxoBaTocTu, pasHon 0,03 mm.

3 Paccuutatb k0achduumneHT nonesHoro genctens LeHTpobexHoro Hacoca. MNogaya Hacoc-180 mM3/u4.
MnoTtHocTb xumakocTtu - 900 kr/m3. Hanop Hacoca — 50 m. 3aTpayeHHas mowHocTe — 3000 Br.

4 OnpegenuTb MakcMMarbHbIA gMamMeTp WwapoobpasHom YacTuLbl, OCaXKaeHNe KOTOPOM NPONCXOAUT NpuU
namuvHapHom pexume (Re = 0,2). Temnepatypa Bogbl — 15 oC. NnoTHocTb YacTuy, — 1650 kr/m3.

5 Bo ckonbko pas yBenuunTCst NpON3BOANTENBHOCTL NOAOrPEBATENS, €CMU CTanbHble TPYObl 3aMEHUTb Ha
mMeaHble? KoaddumumeHTsl Tennootaaun (Bt/m2 K) al =10000; a2 =2000. KosthdumumeHT TennonpoBoAHOCTM
ctanu — A = 17 B1/(mxK).

5.3 MeToanyeckue maTepuansi, onpegensitowme npoueaypbl oueHMBaHWUsS 3HaHUWA, YMEeHUI, BNageHU (HaBbIKOB
1 (MNn) NpakTUYECKOro onbiTa AesATeNIbHOCTH)

5.3.1 YcnoBus gonycka oby4arolerocs K npoMexyTo4yHoM atrecTayuu U NopsaaokK NMKBUAALMM akageMn4ecKkon
3afl0MKeHHOCTH

MpoBeaeHe NPOMEXyTOYHON aTTeCTaLMn pernameHTMpoBaHO fokanbHbIM HOpMaTMBHBIM aktom CMGIMYMNTA
«MonoxeHne o NPoBeAEHUN TEKYLLIETO KOHTPOMS YCNeBaeMOCTH U MPOMEXYTOYHOM aTTecTaumm obyvatoLLmnxcs»

YcnelwHas caada nabopaTopHOro npakTukyma

PelueHve 1 npoeepka 3agaHHbIX Ha AOM 3a4ad (ecnv NpeayCMOTpeHbl MNaHoM NPakTU4ecKe 3aHATUSA)

Cpava v 3awmTa KypcoBoWn paboTel (ecnv npeaycMoTpeHa nnaHom)

5.3.2 ®opma npoBeaeHUsi MPOMEXYTOYHOM aTTecTauum No gMcuMninHe

YcTHas + MucbmeHHas MHas

KOMI'IbIOTepHOB TecTnpoBaHue

5.3.3 Oco6eHHOCTU NpoBeAeHUA NPOMEXYTOYHOM aTTecTauum nNo AUCUuniHe
40 MUHYT Ha NOArOTOBKY Ha TpY BONpoca B 3k3amMeHaLUMOHHOM buneTte

6. YYHEBHO-METOOMYECKOE U UH®OPMALMUOHHOE OBECNEYEHUE OUCUUNIIUHDI
6.1 YyebHasa nutepartypa

ABTOp | 3arnasue | MN3paTenbcTBO | ["og n3paHusa | Ccblinka
6.1.1 OcHoBHas y4ye6GHas nuTepaTypa
Barpos W. B., Yynkosa |[Mpoueccel 1 annapaTbl http://publish.sutd.ru/
3. H., Waxaros B. [. XMUMUYECKOWN TEXHOMOTUN. Cno.: crerynTg, 2013 tp_ext_inf_publish.ph
JTabGopaTopHbI NPaKTUKYM p?id=1861
PomaHkos IM1. T, MaccoobmeHHble npoueccehl c A VDI http://www.iprbooksh
®ponos B. ®., dnnciok | XMMUYECKON TEXHONOMMM arKT-1 1eTepoypr- 2017 op.ru/67361.html
0. M. XUMUNSOAT
Pomankos, M. I"., MeToabl pacyeTa npoueccos http://www.iprbooksh
®poros, B. ¢, 1 annapaToB XUMUYECKOK CaHkT-MeTepbypr: 2020 op.ru/97815.html
dnuctok, O. M. TexHonoruu (npumepsbl n XUMUSOAT
3agaun)
6.1.2 [lononHuTenbHasa y4yebHas nutepatypa
Kanango, A. B., M'mppasnuka, ruapoMallnHbl . http://www.iprbooksh
CepgatokoBa, E. A. W rmaponHEBMONPUBOL, Tlyratck: Khua 2020 0p.ru/111210.html




Yynkoea 3. H.,
LWaxaHos B. O.,
barpos W. B.

IvaporasognHamMmuka.
KoHTpornbHble paBoTbl

Che.: crerymrt

2014

http://publish.sutd.ru/
tp_ext_inf_publish.ph
p?id=1576

6.2 NepeyveHb NpodeccnoHanbHbIX 6a3 AaHHbLIX 1 MH(OPMALMOHHO-CNPABO4YHbIX CUCTEM

1. OBC «IPRbooks», http://www.iprbookshop.ru
2. 9BC «CMNerynTha», http://publish.sutd.ru

6.3 NepeyveHb NULEH3NOHHOIO U CBOGOAHO pacnpoCTPaHAeMOoro NporpaMmmMHoro obecneyeHums

Microsoft Windows
MicrosoftOfficeProfessional

6.4 OnncaHme maTepmanbHO-TEXHMYECKOMN Oa3bl, HEOOXOAMMOW AN ocyLlecTBIeHMA o6pa3oBaTeNibHOro
npouecca no AMcumnnuHe

YcTaHoBKka Ans
YcTaHoBKka ans
YcTaHoBKa aons
YcTaHoBKa aons
YcTaHoBKa Ans
YcTaHoBKa aAns
YcTaHoBKka ans
YcTaHoBKka Ans
YcTaHoBKka ans
YcTaHoBKa ans
YcTtaHoBKa ans
YcTaHoBKa aons
YcTaHoBKa ans
YcTaHoBKka ans
YcTaHoBKka ans
YcTaHoBKka aAns
YcTaHoBKa ans

n3mMepeHna rmapoctaTnyeckoro gaBrneHunsa

N3y4yeHUst paBHOBECHUS XXUAKOCTM BO BpaLlaloLLEMCS Cocyae

N3y4eHnsa pexxmmMmoB Te4YeHNA XUOKOCTU
n3mepeHnsa BA3KOCTU BOOHbLIX paCcTBOpPOB

onpeneneHnda pacxoaa XXnakoctu npu nctev4eHnn n3 OTBepCTVIVI M HacagkoB

onpepneneHna COI'IpOTVIBJ'IeHVIVI TEYEeHUI0 XXNOKOCTU B pr6OI'IpOBO,EI,e, MECTHbIX U NO AnunHe

MCnbITaHMsA LEeHTPOBEXHOro Hacoca
MCNbITaHMA LWECTEPEHHOIO Hacoca
N3y4eHns CKOpOCTU OUNbTPOBAHMSA

N3y4eHnsa ConpoTmuBieHNA Knnawlero cnos

M3y4yeHus npoliecca Tennonepeaayn
N3y4YeH s MPOCTON NEPEroHKM

M3y4YeHunsi TemMnepaTypHoi aenpeccum

N3yYeHNs1 OfHOKPaTHOWM 3KCTpaKLUm

N3y4YeHNs1 paBHOBECHKS C CUCTEME TPEX OrpaHNYEHHO PacTBOPUMBIX APYr B APYre XUAKOCTEN

n3yyvyeHuna KOHBEKTVBHOMN CYLLKN
N3y4eHUA CyLKN B KMndLwem croe

AyauTopus

OcHalleHune

KomnbtoTepHbIn knacc

MynbTumeguinHoe obopyaoBaHue, KOMMbIOTEPHAs TEXHMKE C BO3MOXHOCTbLIO MOAKIYEHUS K

ceTn «MHTepHeT» 1 obecrneveHnem AOCTynNa B SMEKTPOHHYH MHAOPMAaLIMOHHO-

obpaszoBaTenbHyto cpeqy

JlekumoHHas
aygutopusi

MynbTumeaunHoe obopygosaHue, cneunanuamposaHHasa mebenb, Jocka

YyebHas ayautopust

CI'IeLI,I/IaJ'II/l3VIpOBaHHaﬂ mebenb, Jocka
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