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1 BBEAEHUE K PABOYEW NPOrPAMME OUCLUMNIIUHBI

1.1 Uenb gucuunnuubl: CchopmmpoBaTb KOMMeTEeHUMM obyvatowierocsa B o6racti nNpoLeccoB M annapaTos
XMMWUYECKOW TEXHOSOMMM, MO3BOMSAWMNE MPUMEHSATE 3HAHWUSA, YMEHWUS, HABbIKM W NUYHble KayecTBa ANS YCMeLHOW
paboTbl B OTpacnu.

1.2 3apauvm AUCLUNNMUHDI:

PaccMoTpeTb OCHOBHbIE MPOLECCHI U annapaTtbl XMMUYECKOW TEXHOMOMMN.

PaccMoTpeTb NpUHLIMILI MOAEMMPOBaHNUA XMMUKO-TEXHOMOMMYECKNX NPOLIECCOB.

Moka3aTb 0COBEHHOCTH NPOLIECCOB XUMMUYECKON TEXHOMOTUN.

PaccmoTpeTb KOHCTPYKLMM annapaTos M MeTodbl X pacyeToB.

1.3 TpeboBaHus K NnpeaBapuTeNibHOM NOAroTOBKe OOy4aloLerocs:

MpenBapuTenbHasi NOAroTOBKa NpegnonaraeT co3gaHne OCHOBLI AN (POPMUMPOBAHMS KOMMNETEHLMI, YKa3aHHbIX
B M. 2, NPU N3y4eHNN OUCLUMIINH:

OpraHuyeckas xumus

AHanutnyeckas xuMusl U U3NKO-XMMMYecKme MeToabl aHanmsa
dusunka

MHdopmaumoHHbIe TEXHONOrMK

MaTtematuka

O6Lwasn n HeopraHnyeckast XMMmmsi

2 KOMNETEHUMUN OBYYAIOLWEIOCA, ®OPMUPYEMBbIE B PE3YJIbTATE OCBOEHUA OAUCLIUMNIIUHBI

OlK-4: CnocobeH ob6ecneunBaTb NpoBeAeHUEe TEXHONIONMYECKOro npouecca, UCnosfib3oBaTb TeEXHUYECKNe
cpeAcTBa Ansi KOHTPOA NapamMeTPoOB TEXHONOMMYeCKOro npowuecca, CBOMCTB Cbipbsi U TOTOBOW NPOAYKL MM,
OCYLLECTBNATbL U3MEHEeHUe NapamMeTPoB TEXHOSIOrMYECKOro npoLlecca npy MaMeHeHMn CBOMCTB CbIpbsi

3HaTb: OCHOBbI Teopunm nepeHoca wuMmnynbca, Tenna W Maccbl; NpUHUUNDI CbVI3VI‘-IeCKOFO MoaennpoBaHuA
XUMUKO-TEXHOIOIMYECKNX

MpoOLECCOB; OCHOBHble YpaBHEHUS [OBWXEHUS >KMOKOCTEeW; OCHOBbl Teopuw Tennonepegayn; OCHOBbI Teopun
mMacconepegaym B cuctemax co cBo60oaHOM 1 HENOABWXHOWM rpaHuLen pasgena

das; TMNoBble NPoLEeCChl XMMUYECKOW TEXHOMOM W, COOTBETCTBYIOLIME annapaTbl U MeTobl X pacyeTa.

YMeTb: onpegenatb XapakTep OBWXEHUS >XUOKOCTEW W rasoB; OCHOBHblE XapaKTepWUCTUMKM MpoLeccoB Tenmo- U
mMacconepegayn; paccyuTbiBaTb napameTpbl M BbibupaTb annapaTtypy Afs KOHKPETHOro XUMMWKO-TEXHOMOrMYecKoro
npouecca

Bna.qub: MeTo4aMn TEXHONOrM4YeCKmnxX pac4eToB OTAENbHbIX Y3/10B XMUMUYECKOro OGOpy,EI,OBaHVIFI.




3 PE3YJIbTATblI OBYYEHUA MO AUCLUUMINHE

HavmeHoBaHue v cogepkaHve pasgenos,
TEM U Y4EOHbIX 3aHATUIA

CewmecTtp
(kypc ans
3A0)

KoHTakTHasa paboTa

Tlek.
(4acobl)

Mp.
(vacel)

Nab.
(vacebl)

CP
(4achbl)

MHHOBaLUl.

dopmbl
3aHATUN

dopma
TeKyLLlero
KOHTpOS

Pasgen 1. T'mgpasnuka

Tema 1. BeegeHue. NpegmeT gucunnimvHbl
n ero 3agayn. Knaccmdukaums npoueccoB
XUMUYECKOW TEXHONOTUN.

Tema 2. OcHOBbl TeOopun nepeHoca.
XuakocTb. OnpepeneHue. CsolicTBa
XMOKOCTW.

JlabopaTtopHasi pabota. OnpegeneHune
BA3KOCTW TEXHOJTOMMYECKNX PacTBOPOB

Tema 3. N'mgpocTtaTtuka. 'mgpocTaTuyeckoe
JaBrneHue. OcHoBHoe ypaBHeHwue
rmapocTaTuKu.

JNNabopaTtopHass pabota. OnpegenexHune
CWIbl TMOPOCTAaTUYECKOro AaBMEHNS.

Tema 4. YpaBHEHUS ABMKEHUS XNOKOCTH.
JlabopaTtopHas paboTbl.

OnpepneneHue pexunma Te4eHUs XNOKoCTu.
OnpegeneHne kodadduumneHToB pacxopa
NPy UCTEYEHUUN XUOKOCTU U3 OTBEPCTUNA U
HacaaKoB.

OkcnepvMeHTaneHoe onpeperneHvne
KO3 PULMEHTOB MECTHbIX COMPOTUBIIEHUN
N TpeHus.

10,75

Tema 5. ®uasmdeckoe mopenuposaHue
XUMUKO-TEXHOJTOMMYECKMX MPOLLECCOB

HU

J1,Ko

Pasgen 2. 'mapaenuyeckne npouecchl

Tema 6. TeyeHne KuakoCcTM Yepes
3EePHUCTBLIN cnown. MmapoanHamnka
B3BELUEHHOrO CIos.

JlabopatopHas paborTa. UcnbiTanne
rMAPOANHAMUKN 3EPHUCTOrO CIIOS.

Tema 7. Knaccudwukaumsa  HacocCoB.
OcHoBHble napameTpbl paboTbl.
YcTponcTeo " npuHUMN  OencTBus
LleHTPOBEXHOro N 06bEeMHbIX HaCOCOB.
JTabopatopHble paboThl.

WcnbiTaHne LeHTpobexHOoro Hacoca.
McnbiTaHue WwecTepéHHOro Hacoca.

12

Tema 8. Cxatne n nepemellieHMe rasos.
OCHOBHble 3aKOHOMEPHOCTU CXaTus rasos.
YCTPONCTBO M NPUHLMN OENCTBUS

HU

J1,Ko

Pasgen 3. N'mgpomexaHuyeckme npoLecchl

Tema 9. Knaccudukauma HeogHOPOAHbLIX
CUCTEM UM cnocobbl UX pasdeneHus.
Mpouecc  oTcTamBaHus. KoHcTpykuun
OTCTOVHWKOB.

Tema 10. [lpouecc unNbLTpOBaHUS.
KoHCTpyKUuKn pmnbTpos.
JlabopaTopHasi pabora.
JKcnepvMeHTansHoe onpeperneHve
KOHCTaHT hunbTPOBaHUS.

Tema 11. lpouecc LeHTpUYrnpoBaHums.
KoHCTpyKUmMKM LieHTpudyr.

Tema 12. OumucTtka rasoB OT TBEPAObIX WU
KUOKNX yacTull. KoHcTpyKuun
nbineynoBuTENen.

10

J1,Ko




Tema 13. [lepemewmBaHne. MOLLIHOCTb,
notpebnsemas mewankon. KoHCTpykuum
MeLLIanokK.

Wtoro B cemecTpe (Ha kypce ansa 3A0)

HU

KoHcynbTaumm n npoMexyTodHas
aTTecTtauus (3aver)

17

17

109,75

0,25

Pasgen 4. OcHoBbI Tennonepeaayn

Tema 14. OcHoBHble noHATUA. Cnocobbl
rnepeHoca Tennotbl. TennonpoBOAHOCTb.
YpaBHeHWs TENNONPOBOAHOCTM.

Tema 15. KoHBekTMBHasi TennooTAauva.
MexaHn3am nepeHoca TennoTbl. YpaBHEHUe
Tennootaadn. TennoBoe nogobue.

Tema 16. OcHoBHoEe ypaBHeHWe
Tennonepegayn. CpenHsas pasHOCTb
TemnepaTtyp.

Pasgen 5. [lpoueccbl HarpeBaHus 1
BblnapmnBaHna

HU

Ko

Tema 17. lNpoMbIlWINEHHLIE TEMSIOHOCUTENN.
Mpouecchl HarpeBaHus, OXNaxaeHus,
KOHOeHcaumn. Pacy4éT 1 KOHCTPyKUMM
TennoobMeHHbIX annapartos.

JlabopaTtopHasa pabota. M3yuyeHme npouecca
Tennonepegayn.

Tema 18. Tlpoueccbl  BbinapvBaHus.
YpaBHeHus mMaTepuarnbHbIX  TEnnoBbIX
GanaHcoB  OOHO- M MHOrFOKOPMYCHOW
YCTaHOBOK.

Tema 19. TemnepaTtypHble noTepu npwu
BblMapuBaHuMu. lMonesHas pasHoCTb
Temnepatyp W €€ pacnpegeneHve no
Kopnycam. YcTponcTso BbINapHbIX
annapaTtoB. PacyéT BbinapHbIX YCTaHOBOK.
JlabopatopHas pabora. N3yueHune
TemnepaTypHOn aenpeccun
TEXHOMNOIMYECKMX PacTBOPOB.

Pasgen 6. OcHoBbI Macconepegayu

HU

J1,Ko

Tema 20. OcHoBbl Macconepegayn. Obuwme
NnonoXeHusi. YpaBHEHUS MaccooThaun wu
macconepegayun. Mogobue AMdPdY3MOHHBLIX
NpOLIECCOB.

Tema 21. A6copbuusi. MaTtepuanbHbii
GanaHc. YpaBHeHue paboyen nnuHun. Beibop
abcopbeHta.  KoHcTpykumm 1M pacyér
abcopbepos.

Tema 22. PekTudukauma wn neperoHka.
dasoBoe paBHOBeECHE XnakocTb-nap.
YpaBHeHUs1 paboumx NUHUA AN BepXHen U
HWKHEN 4YacTel KONOHHbl. KOHCTpyKkuuMu w
pacyeT pPekTUMUKALNOHHBIX KOITOHH.
JTabopaTtopHble paboThl.

M3yueHune NpocTom neperoHKku.

UN3yyeHune npouecca pekTucmrkaumm
OMHapHbIX CMECEN.

Tema 23. OKCTpakuuMss W©3 pacTBOPOB.
PaBHOoBecMM B cUCTeMax  XMOKOCTb-
Xunakoctb. Pacyét npouecca aKCTpakumu.
KOHCTpYKLUUKN SKCTPaKTOPOB.

JlabopaTopHble paboTbl.

M3ydyeHne paBHOBECUSI B TPEXKOMMNOHEHTHbIX
pacTBopax.

N3y4veHne npouecca
9KCTpaKLML.

OAHOKpaTHOM

J1,Ko




Tema 24. Apgcopbuus. [MpoMbIWNEHHbIE
agcopbeHTbl.  KOHCTpykuMm 1 pacyér
apcopbepos nepnoanyYeckoro n
HenpepbIBHOro AeNCTBUS.

Tema 25. Mpouecchl CYLLKM.
Knaccudukaumsa. [duarpamma COCTOSIHUSA
BNaxHoro Bosayxa. MaTtepmanbHbini 1
Tennoson ©GamnaHcbl npouecca  CYLUKW.
Pacyét npouecca cywkn. KoHCTpyKUMK 1 8 3
CYLLMIIOK.

JlabopaTopHble paboTbl.

M3yyeHne npouecca KOHBEKTUBHOW CYLLKW.
M3yyeHune CyLIKn B KMMSLLEM CIOE.

Tema 26. HoBewnwne goctmxeHns B obnacTu
NpOoLIECCOB M annapaTtoB. 3aKoyeHne.

Paspgen 7. lNpoekTnpoBaHue ycTaHOBOK

Tema 27. HacocHas ycTtaHoBKa.
MpakTnyeckoe 3aHATME. Pacyétr HacocHoun 2 6
YCTaHOBKM.

Tema 28. BeinapHas yctaHoBKa.
MpakTnyeckoe 3aHaTMe. Pac4é€T BbinapHOM 2 4
YCTaHOBKM.

Tema 29. YcTaHOBKa  HenpepbIBHOM
pekTucmkaumnn.

MpakTnyeckoe 3aHsATHE. Pacuér
PEKTUPUKALMOHHON YCTaHOBKN.

Tema 30. AbcopbumoHHas ycTaHOBKa. 3 Ko
MpakTuyeckoe 3aHATHe. Pacuér 2 4 ’
abcopbLUNOHHOW YyCTaHOBKM.

Tema 31. AgcopbunoHHas ycTaHOBKa.
MpakTnyeckoe 3aHATHe. Pacuét 2 4
afacopbUMOHHON YyCTaHOBKM.

Tema 32. CywmnnbHas ycTaHoBKa.
MpakTnyeckoe 3aHaTUE. PacyéT cylumnbHOM 2 4 HA
YCTaHOBKM.

Tema 33. Pacuér TENNOOOBMEHHbIX
YyCTaHOBOK.

MpakTnyeckoe 3aHsATHE. Pacuér
KOXYXOTpyb4aToro TennoobMeHHmKa

Utoro B cemectpe (Ha kypce anga 3A0) 17 17 34 85

KOHCYJ'I bTaunn N NpoMeXyTo4vHasd

aTtTectaumnsa (SksameH, Kypcosas pabota) 2,5 24,5

Bcero koHTakTHas pa6oTta n CP no

104,75 219,25
AVCUUNNnHE

4 KYPCOBOE NPOEKTUPOBAHUE

4.1 Uenu v 3apa4ym KypcoBoi paboTbl (NpoekTa): Lienb KypcoBOro npoekTupoBaHus - NpuBMTME CTyAEeHTaMm
HaBbIKOB CAMOCTOSITENBHOM paboThl MO PeLLeHNto KOMMMEKCHOWN MHXEHEPHOW 3a4ayun, a Takke No COCTaBMNEHUo
TEXHWUYECKON [OKYMEHTaUMN. DTN HaBbIKN HEOOXOAMMbI B MPEACTOSILLEN NPaKTUYeCKo AESTENbHOCTM MO
crneumanbHOCTU. 3agayeit KypCoBOro NPOEKTUPOBaHUS ABNSETCS YriyGreHne 1 3akpenneHne 3HaHWIM No TeopeTUYeckoi
1 nabopaTopHbIM YacTam Kypca «[pouecchl 1 annapaTtbl XMMUYECKOW TEXHOMOTMM» 1 6onee rnybokoMy OCMbICIEHNIO
CBe[leHWI, NONyYeHHbIX Ha Y4eOHbIX MpakTUKaXx.

4.2 TemaTuKa KypcoBoM paboThbl (MpoekTa): TeMo KypCoBOro NpoekTa ABMSIETCA pacyeT TENo- Unm
MacCOOOMEHHOW NPOMbILLIIEHHOWN YCTaHOBKM, BKITKOYAOLLEN KPOME OCHOBHOTMO annaparta BcnomoraTenbHoe
obopynoBaHue (TennoobMEeHHUKM, HACOChI, KOMMNPECCOPHbIE MaLUMHbI U T. [.) U BbIGOP HA OCHOBE 3TUX pacyEéToB
CTaHOapTHbIX annapaToB.

4.3 TpeboBaHUs K BbINOMIHEHUIO U NPeACTaBIIEHUIO pe3ysibTaTOB KypCcOBOW paboThbl (NpoekTa):

TpeboBaHUs K BbINOSHEHWIO U MPEACTABNEHNIO Pe3yNbTaTOB KypCOBOro NpoeKTa.

PesynbTaTbl NpeactaBnAlTCs B BWOE PACYETHO-MOSICHUTENbHOM 3annckn o06bEMom = 20 cTpaHuu,
copepxalleln cneaylowme pasfenbl: BBeAEHME, OMUCaHWE YCTaHOBKW, pacyeTbl OCHOBHOMO W BCMOMOraTerlHoro
obopynoBaHus, 3ak/lOYeHMEe W CMMCOK MWCMOSb30BaHHbIX WCTOYHMKOB, M rpadMyeckod 4acTu, COCTOosLen us
MPUHUMNUANbLHON TEXHOMOMMYECKOM CXEMbl YCTAHOBKM M 4epTexa obuero Buaa OCHOBHOrO annapaTa, BK4vas
DAa3nesbl. cevyeHnd 1



oTAeNbHbIe Y3Ibl. PaboTta BbINONHAETCA CaMOCTOATESNBHO C UCMONb30BaAHUEM cnpaBquoﬁ 1 MeToan4eckom nnTepartypbl

n OBM.

5. ®OHAl OLIEHOYHbIX CPEACTB AN NPOBEQEHUSA MPOMEXYTOYHOW ATTECTALMU

5.1 OnucaHue nokasaTteneun, KpuTepmeB U CUCTEMbI OLleHUBaHUSA pe3ynbTaToB 00y4yeHUsA
5.1.1 NMokasaTenu oueHUBaHUA

Koa
KOMMeTeHUUN

lMokasaTenu oueHUBaHWA pe3ynbTaToB 0byyeHus

HanmeHoBaHWe oueHOYHOro
cpencrea

OrK-4

XapakTepusyeT npoLecchl

hU3NYecknx 3akOHOMEPHOCTEN.
O6ocHoBbIBaeT BbIGOP npoueccoB 1 ux AnnapaTypHoe odhopMIeHe,
NCnonb3ys 3HaHUs PU3NYECKNX TEOPUM.
BbibupaeTr TunoBble annapaTbl, BbINOMAHAET pacyeTbl, mMcxoasa u3|[pakTuko-opneHTUpOoBaHHbIE
OOCTWKEHNS
TEXHOMOrM4eckoro addpekTa, CoOCTaBASET TEXHOMNOIMYECKYIO CXEMY.

npuHUMNoB

Hanbonee addeKTUBHOrO

XUMWYECKON TEexXHOmormm ¢ y4yeToM

MNepeyeHb
BOMPOCOB.
KypcoBas paborTa.

KOHTPOJbHbIX

uenesoro|3agaHun4a.

5.1.2 Cnctema 1 KpuTepumn oLueHUBaHus

LLikana oueHnBaHus

Kputepuun oueHnBaHnsa chopMMpOBaHHOCTU KOMMETEHLUNIA

YcTHoe cobecenoBaHue

MncemeHHasa paboTta

5 (oTnmn4HO)

MonHbIN, ncYyepnbiBalOWM OTBET, SIBHO
OEMOHCTPUpPYOLWMIA rny6oKoe NoHUMaHue
npegMeTa U LUMPOKYID 3pyauumio B
oueHuBaemon obnactn. Kputudeckui,
OpUrMHarnbHbIN Noaxon K MaTepuanny.
KayecTBO WCMOMNHEHUS BCeX 3NeMeHTOB
3a4aHusl MONHOCTbI0 COOTBETCTBYET BCEM
TpeboBaHusAM.

Ob6yuvalowmiica  BCECTOPOHHE U nyboko
pa3paboTan Temy Ha OCHOBE LUMPOKOro Kpyra
WUCTOYHWMKOB  TEXHUYECKOW  nutepatypbl "
HOPMAaTUBHO-TEXHUYECKOMN OOKyMeHTauuw,
NPOsIBAN  CaMOCTOATENbHOCTb,  MpeAcTaBun
npaBurbHblE pacyeTbl UM BbIBOAbI, MPUMEHWI
pa3HoobpasHble MeToAb! peLLeHNs], B TOM YMCcre
CBEPX  OrOBOPEHHbIX B  3ajaHuu;  Het
CYLLECTBEHHbIX HEQOCTATKOB B MOSICHUTENbHOWN
3anucke (rpadmdeckon 4vactM U cTune
N3NOXEHWSA), MPU 3aLLMTE KYPCOBOro NPOeKTa He
JonyLleHbl MOrpeLlHocTM B MHTepnpeTauum
NOAXOAA K peLLeHunIo 3aa4m 1 pe3ynbLTaToB

4 (xopoLuo)

OTBeT MOMNHbIN, OCHOBaHHbIN Ha
npopaboTke BCEX ob6sa3aTenbHbIX
WUCTOYHUKOB WHopmaumn. [llogxon kK
mMaTepuany OTBETCTBEHHbIN, HO

CTaHOapTHbIN.
MHaveuayanbHoOe 3agaHue BbIMOSTHEHO B

[0CTaToO4YHOM obbewme, HO
OrpaHM4nMBaeTCsi  TONbKO ~ OCHOBHbIMU
noaxogamu.

OTtBeT CTaHOapTHBIN, B Lenom
KauyeCTBEHHbIN, OCHOBaH Ha BCEX

06s3aTeNbHbIX UCTOYHMKAX MHGOPMaLMW.
MpucyTcTBYOT HebGonblwne npoGenbl B
3HaHMWSIX UMK HECYLLLECTBEHHbIE OLLUUGKN.
PaGota BbiNofHEHa B COOTBETCTBUM C
3agaHnem. NmetoTes OTAenbHbIe
HeCyLLleCTBEHHbIe oLwmnbkn unm
OTCTYMMEeHNs OT npaBwun  ocopmIeHust
paboThbl.

O6yyarowmiica B MOMHOM OObEME BbIMOMHNM
3agjaHve Ha KypCOBOW MNpOEeKT, nposBun
CaMOCTOSITENBbHOCTb, NPEACTaBUIT NPaBUIbHbIE
pacyeTbl W BbIBOObl; HET CyLEeCTBEHHbIX
HeJOCTAaTKOB B MOSICHUTENbHOW  3anucke
(rpadhmnueckon YacTn u CTUIE M3NOXEHUST), NpuU
3aliMTe  KypCOBOrO  MNpOeKTa  JOMyLleHb
Hebornbluve MOrpewHoCcT B WHTepnpeTauuu
NMOAXOAA K PeLLEHMIO 3aa4m 1 pe3ynbTaToB.
Obyuvarowmiica B NosHOM oOObeme BbIMOMHMUIT
3afjiaHne Ha KypCOBOW MNPOEKT, MposiBui
CaMOCTOSTENbHOCTb, NPEeACTaBWm NpPaBuUribHbIE
pacyeTbl U BbIBOObl; HET CyLIECTBEHHbIX
HedoCTaTKOB B MOSICHUTENbHOW  3anucke
(rpadbmnueckon YacTn n CTUNE M3NOXEHWs ), Npu
3alWmMTe  KypcoBOro  npoekta  JonylleHbl
HebonblUMe MOrpewHoCT B WHTepnpeTauum
NOAXOA4A K PEeLIeHVo 3adayn U pes3yrnbTaTos,
JonylleHbl HapylweHus wunn HebpexHoCTb B
0hOpPMIIEHMMN MOSCHUTENBHOW 3aMMCKN

3 (yooBneTBoOpUTENbHO)

OtBeT BOCnpon3BoaAnT B OCHOBHOM TOJIbKO

NEKUNOHHbIE MaTepuarsl, be3
CaMOCTOSITENbHOM paboTbl c
pEKOMEHL0BaHHOMN nntepaTypon.

JleMoHCTpupyeT NoHUMaHue npegMeTta B
uenom, 6e3 yrnybneHus B [eTanu.
MpPUCYTCTBYIOT ~ CyLLECTBEHHble  OLIMBKM
N nNpoGenbl B 3HaHUSIX MO HEKOTOPbIM
Temam.

3agaHve BbIMOMHEHO MOJIHOCTbIO, HO B
paboTe ecTb OTAENbHblE CYLECTBEHHbIE
owmbku, MMBo KavecTso npeacTaBneHns

O6yyvaioluitics B LENOM BbINOMHWN 3adaHue

KypCOBOro NpoeKTa, HO nposiBun
HeJOCTaTOYHYIo CaMOCTOATENBHOCTD, "
notpeboBanacb  CylleCTBEHHas MoMOLLb
npenogasaTens; HeT CYLLECTBEHHbIX
HeJoCTaTkoB B MOSICHUTENbHOM  3anwucke

(rpadhmueckon YacTu 1 CTUNE N3NOXEHUS).
Obyuvalowmiica B UENOM BbINOMHUN 3agaHue

KypCoBOro npoekTa, HO nposiBuI
HeJoCTaTOYHYo CaMOCTOSATENBHOCTb, "
notpeboBanacb  CylleCTBEHHas MoMOLLb

npenoaasatend; NoACHUTENbHaA 3anmncka




paboThl HU3Koe, nmobo
npeacTaBneHa ¢ ono3aaHueM.
OTBET HENONHbINA, OCHOBAHHBLIN TOMNbKO Ha
NEKLUMOHHbIX MaTepuanax. Npu noHnvaHum
CYLLHOCTM NpegMeTa B LIefioM —
CYLLECTBEHHbIE OLWWMNOKM unu npobenbl B
3HaHMSIX cpasy MO HECKOSIbKMM Temam,
He3HaHue (NyTaHuua) BaXKHbIX TEPMUHOB.
3agaHve BbINOSIHEHO MOMHOCTBIO, HO C
MHOFOUUCTIEHHBIMN CYLLLECTBEHHbIMMU
owwmbkamu. MNpy aTOM HapyLLeHbl NpaBuna
0POPMINEHNST UNN CPOKM NpeacTaBfeHus
paboTbl.

pabota

odopMneHa HeBPEXHO.

2 (HeyaoBnMETBOPUTENBLHO)

HecnocobHocTb OTBETUTL Ha Bonpoc 6e3
nomMoLm 3K3ameHaTopa. HesHaHune
3HAUMTENBHOW  YacTu  MApUHLUMNNANbLHO
BaXKHbIX 3MEMEHTOB OVNCUMMMNUHBI.
MHorouncneHHble rpybblie owmnbkm.
OTcyTCTBME OAHOTO  MIIU  HECKOSbKUX
00si3aTenbHbIX 3MEMEHTOB 3adaHust, Nnbo
MHOFOYMCNEHHble  rpyOble  owunbkn B
paboTte, nnbo rpyboe HapylleHue npasBuil
0ohOpMIIEHMST UNN CPOKOB NpeacTaBneHus
paboThl.

HenoHnmaHue 3aaHHOro Bonpoca.
HecnocobHocTb cchopmMynmnpoBaTth X0Tsl Obl
oTAernbHble KOHUENUUW AUCLUMIUHDI.

CopepxaHne paboTbl MOMHOCTBIO  He
COOTBETCTBYET 3a[aHuI0.
MonbiTKa CMMUCbIBAHWUSA, UCMONb30BaHUSA

HepaspeLLEHHbIX TEXHUYECKUX YCTPOWCTB
WUNN NoMnb30BaHMSA MNOACKa3KOM Apyroro
YyenoBeka (BHE 3aBUCUMOCTH oT
YCNELIHOCTN TAaKOW MOMbITKK).
MpencrtaBneHne yyxon paboTbl, nnaruvar,
nnbo oTkas oT npeacTaBneHus paboThbl.

Obyyatowmmes npegcrasneH 4YaCcTU4HO
BbIMOSHEHHbIA  KypPCOBOM NPOEKT.

Obyyatowmmes npegcrasneH 4YaCcTU4HO
BbIMOSIHEHHbLIN KYPCOBOW MPOEKT, Mpu 3TOM
nmetoTca rpyoble owmnbKm,
cBuaeTenbCTBYyOWMNE o] HEeMnoHUMaHUn

CTYAEHTOM paspabaTbiBaeMon UM TeMbI.

3agaHne KypcoBOro MpPOeKTa He BbIMOSHEHO,

NnoACHUTENbHaA 3anncka He npeacrtaBiieHa

3ayTeHo

OueHkm «3a4YTeHO» 3acnyxusaeT
oby4atloLmmncs, UMerLnii BCECTOPOHHEE,
cuctematmdeckoe U rnybokoe 3HaHue
y4yebHOro M HOpMaTMBHOrO Martepwuana,
ymerowmii cBo604HO BbLINOSNHATL 3a4aHus,
npenycMOTPEHHbIE nporpaMmmMon,
YCBOVBLUMA OCHOBHYHDO W 3HAKOMbIA C
AOMOMHUTENBHON NUTEpPaTypoOMn.

Takke OLEHKOM «3a4TEHO» OLleHMBAOTCS
OTBETHI obyyatoLmiics, nokasaBLUNX
3HaHMe OCHOBHOro y4yebHoOro MaTepuana B
obbeme, HeobxoaMMOM Ons AanbHenwen
yyebbl " B JanbHenwemn
npodeccroHanbHom [esaTenbLHOCTH,
crnpasnsoLwmuxcs c BbINOMTHEHMEM
3aJaHun, NpegyCMOTPEHHbIX NpOorpamMmmMon,
HO OOMYyCTMBLUMM MOrPELUHOCTU B OTBETE
Ha 3a4eTe M NpuM  BbINOSHEHUN
KOHTPOMbHbLIX  3adaHuil, He HocdAwwme
NpyHUMNUansHOro  xapakrtepa,  koraa
yCTaHOBINEHO, yTO oby4yatomicsa
obnapgaeT HeobXxoOMMbIMY 3HAHWUAMU ANS
nocrneayoLllero yCTpaHeHUs  yKa3aHHbIX
norpeLuHocTen noa PYyKOBOACTBOM
npenogasarens.

He 3ayTteHo

OUEHKN «He 3ayTeHo» BblCTaBnAeTcH
obyyatommcs, 0BHapPYXMBLUMM Npodenbl
B 3HaHUAX OCHOBHOIO y4ebHoro
martepuarna, 4omnycKaloLwmm




npuHUMNnanbHble OLIMOKN B BbINONHEHUU
NpeayCMOTPEHHbLIX MNPOrpaMMoN  3adaHui.
Tako oOueHKM  3acnyXuBalT  OTBETHI,
HocsLme HecucTeMaTU3NPOBaHHbIN,
OTPbLIBOYHLIN, MOBEPXHOCTHbIA  XapakTep,
Korga obydaluincs He MNOHUMaEeT CyTu
marnaraembix BOMPOCOB, yTOo
CBMAETENBLCTBYET O TOM, YTO Obyvatomincsa
He MOXeT Jarnblue npogoskatb 0byyeHue
unn npuctynatb K npodeccroHanbHom
OEeATeNbHOCTU be3 DOMNOJTHUTENbHbIX
3aHATUN NO COOTBETCTBYHOLLEN ANCLMNIIMHE.

5.2 TunoBble KOHTPONbHbIE 3a4aHUA UNU UHbIE MaTepuarbl, HeO6xoAMMbIe ANl OLeHKA 3HaHUWA, YMEeHUN,
HaBbIKOB U (UNK) onbiTa AeATENIbHOCTH
5.2.1 NepeyeHb KOHTPONbHbLIX BONPOCOB

Ne n/n | PopMynmnpoBKM BONPOCOB
Cemectp 6

1 MeTogbl nogobus. MpuynHbl BO3HMKHOBEHMS, OCHOBHbIE NpuHLMNbl. [MogobHoe npeobpasoBaHne ypaBHEHUN
Hasbe-CTokca, kputepumn nogobust dunepa, PenHonbaca, Ppyaa v ux pmsnyecknii CMbIch.

2 McTeueHne XnakocTen n3 OTBEPCTUA U HacagkoB. Pacyét CKopocTu 1 pacxofa, ABMEHNS CxXaTus CTpyu.

3 YpaBHeHue Jrnepa ABMKEHUS HEBA3KOW, HEC)KMMAEMON ugkoctn. CTaumoHapHble U HeCTauuoHapHble
TevyeHus. YpasHeHue bepHynnu.

4 MpegmeT, uenu 1 3agayv rMaPaBINKU.

5 Hacocbl 1 Tpy6onpoBoabl, NPUHLMMNBI pac4éTa HAaCOCHbIX YCTAHOBOK, XapaKTEPUCTUKN OO bEMHbIX, MHEPLIMOHHbIX
HacocoB, Tpy6onpoBoaoB, COBMELLEHHas rpadmyeckas xapakTepmucTmka Hacoca n Tpybonposoaa.

6 padhmyeckas xapakTeprcTuka TpybonNpoBoAa, YTO 3TO TAKOE, KaK PacCYMTLIBAETCS, 3a4EM HYXHa.

7 OnpepeneHns 1 OCHOBHbIE CBOMCTBA XUAKMX Cpef, CKMMaeMble U HeCkumaeMble (KanernbHble) XXUOKOCTHU.

8 MapameTpbl TeYeHMs XMaKocTh B Tpybe. Pacxon, cpeaHsas CKopocTb, rmapaBnnyeckuin paguyc Tpybsl,
9KBMBASIEHTHbIN AnamMeTp, YpaBHEHME CNIOWHOCTU (HEPa3PLIBHOCTM) NOTOKA.

9 MapameTpbl )KVIV,Cl,KOIZ cpenpl, NNOTHOCTb, BA3KOCTb, CKOPOCTb, MAPOCTATUYECKOE AAaBMNEHNE — ONpeaeneHus n
OCHOBHblEe CBOWCTBA.
MpaBuna pacyéTta cun gaBneHus, AENCTBYHOLNX HA MPON3BOSIbHO OPUEHTUPOBAHHLIE MITOCKNE NMOBEPXHOCTH.

10 Mpumepbl pacyéTta cun AaBneHUs Ha BEPTUKANbHYHO Y FOPU3OHTarbHYIO KPbILLKY 3a4aHHON MowWaamn v rnyouHbl
NOrpy>KEHMS.

11 Mmapasnuyeckme conpoTUBIEHMS. Onpe,qeneHm;l,v TUNbIl, PrU3n4ecKkn cmbic, cnocobbl pac4éTa CoONpoOTUBIIEHUI
Ha y4JacTke TpyObl, KO3(hMLMEHTbI CONPOTUBNEHWI, YypaBHeHMs [apcu — Bencbaxa n Anbityns.

12  |YpaBHeHue paBHOBECUSI HEMOABWKHOM XUAKOCTU U OCHOBHOE YpaBHEHUWE rMOPOCTaTUKK.
[dncnepcHble CUCTEMBI, AMYNBbCUK, ObiMbl U TyMaHbl, NbINW. [lapameTpbl AMCNEPCHBIX CUCTEM, pacnpeneneHme

13 [yacTuy no pa3mepam, KOHUEHTpaUMS, HacbiNHas U OeNCTBUTENbHAsA NNOTHOCTb, MOPO3HOCTL. MeToabl
onpefeneHns napameTpoB AUCTNEPCHBIX CUCTEM.

14 OTcTamBaHue, ropnsoHTarnbHble, pagnanbHble U BepTUKarbHble OTCTOMHMKN, 0COBEHHOCTH, 0bnacTu
NPUMEHEHUS, NOChI U MUHYChI

15 lMepemelwmBaHue, TUMNbl MeLLANOK, KpuTepun MolHocTn, PeriHonbaca, ®pyaa u cnocob nogbopa Meluanku

16 dunbTpoBaHMe, NpegHasHavYeHne, NPUHLMN eNCTBUS, PUNbTPyoLWmMe MaTepuarnbl, NCkl U MUHYCbl. CKOPOCTb
uUnNbTPOBaHME N ypaBHEHUE (puUnbTpoBaHNS

17 YCTaHOBKM KMMSILLEro Crosi, KOHCTPYKLMS, NpeAHa3HavYeHne, Niochl 1 MUHYCBI, rMapaBninyeckas
XapaKTeprcTmKa KUNsLWero crnos, KpUTu4eckne CKoOpocTn 1 cnocobbl X pacyéTa

18 Mokpas ouncTka rasoB oT nbinnM. OCHOBHbIE MPUHLIMMNBI, 0COBEHHOCTM, KOHCTPYKLUW NAOCHI U MUHYCHI,
ckpy66epbl, NEHHbIE annapaThl, ra3onpomMbiBaTenu, Tpyosl BeHTypu

19 Pewwenne ypaBﬂeva HaBbe-CTokca B criydae cTauMoHapHOro amMmmHapHOro notoka B Kpyrinov Tpybe, 3akoHbI
TeuveHus lNMyasenns.

20  |3akoH CToKCa ABWMXEHUS rMaaKoro Lapuka B BA3KOMW XUAKOCTH

21 3aKkoH coxpaHeHusi SHeprumn B OBMXKYLLENCA HEC)KMMAaEMOW XnakocTu. Hanop, onpeaenexHne, cKkopocTHas,
nbe3oMeTpryeckas 1 reoMeTpuyeckas cocTaBnsoLas Hanopa.

22 WcTopus ruapaBnuvkm, MHXEHepHbIe KOHCTPYKLIMKW, annapaTbl 1 3aKOHbl, OTKPbITbIE B APEBHOCTU.
OnpegeneHve 1 CMbICN 3rieMeHTapHOro o6bEMa XMAKoCTU. BbiBOg 06GBEMHBIX MIIOTHOCTEN CUM TSHKECTMH,

23 WHepUuW, OaBneHns, BA3KOCTU. YpaBHEHUSA Hepa3pblBHOCTU NOTOKa. YpaBHeHue HaBbe-CTokca OBMKEHUS

BSA3KON HEC)KMMAEMOW XNOKOCTH.




24 Pacuét paspexeHusi, cosagaBaeMoro BOAOCTPYMHbIM HACOCOM, MCX0Ad U3 ypaBHeHus BepHynnu.

25 MecTHble CONPOTMBIEHUS], UX TUMbI, CNOCOOLI pacdyéTa NageHns Hanopa, YTo Takoe Hanop

26 Pexumbl TEUYEHMSA KIAKOCTY, XapaKTepuCTUka, NPULNHLI BOSHUKHOBEHNS, dopmanbHoe onncaHne ¢ NOMOLLbHO
KpuTepusa PertHonbaca, ero ousnyecknini CMbICIT U NPOCTENLINIA BbIBOS,

27 Pacuyét ycunus, passmBaemoro rugpaBnnyeckum npeccom

o8 MvopaBnuyeckuii yaap, noyemMy BO3HWKAET, NOMe3Hble 1 BPeLHble CBOMCTBA, CNOCOObLI MCMONb30BaHNSA U
npeaoTBpaLLeHns

29 FeomeTpmquKmve napameTpbl TPy6ONpoBOAOB, BHYTPEHHWUIA U BHELLHWUIA AMaMeTp, LLEePOXOBaTOCTb,
9KBUBANEHTHbIV AMaMeTp

30 Pexumbl TedeHnsa Boabl B Tpy6onpoBogax B 3aBUCMMOCTU OT CKOPOCTU M LLEPOXOBATOCTU, MMapaBriMyeckm
rnagkue u WwepoxosaTblie TpyObl

31 KuHeTtunka OCaXKAeHWs YacTuy 6n|/|3|<|/|3( K cdhepuyeckuM B BA3KMX cpepax, uucna PeintHonbaca, Apxumeana u nx
CBSA3b B NamMmmHapHon n TypbyneHTHon obnactu

32 Cnocobbl pacyéTta 1 nogbdopa OTCTOMHUKOB

33 LIMKNOHbI, LeHTpudyrv, BUXpEBbIE Kamepbl, NpeaHa3HavYeHne, NpuHUMN paboTbl, JOCTOMHCTBA U HEQOCTaTKN

34 3neK_Tpo¢>manpb|, HasHayeHve, KOHCTPYKUUS, NPUHLMN OEUCTBUS, NAOCHl U MUHYCbI, cnocobbl nogbopa u
pac4éTta pa3mepoB

35 paBuTaLMOHHasA o4nCTKa rasos OT NbINK, MbiNeBble MELKN 1 KaMepbl, MPUHLWN [encTBums, 0cOGEHHOCTH,
NMCbl U MUHYCbI, cnocobbl pacyéta u nogbopa

36 Cnocobbl pacuéta u nogdopa ueHTpudyr

37 M'maponpuBoabl, TUMbI, KOHCTPYKUUK, MPUHUUA OENCTBUS, JOCTOMHCTBA U HEOOCTATKMU.

38 YcTponcTea 4na nsMepeHns CKOPOCTM 1 paCcX0Aia MAKOCTU 1 rasa, NonacTHble, Nonsaskosbie, Muto- MNpanaTtnga
N Op, KOHCTPYKLMK, NPUHLMN AENCTBUS, NIHOCHI U MUHYCBI.

39 YcTponcTtea Anis usMepeHus AaBneHus, MaHoMeTpbl, U 06pasHUKM, KOHCTPYKUMUW, NMPUHLUMM OEeNCTBUS,
OOCTOMHCTBA U HEAOCTATKM.

40 BogoHanopHble 6allHW, YCTPOMCTBO, 3a4EM HY>KHbI, NITHOChI U MUHYCbI

a1 BogonpoBogHast apmaTypa, BEHTUNN, 3aABMKKN, MEPEXOLHUKN, COEANHEHUS, TPONHMKIN, KOHCTPYKLIMWK,
0COBEHHOCTW, NAKOCHI U MUHYCBI

42 MopLHeBoOn Hacoc OAHOCTOPOHHWIA, YCTPOMCTBO, JOCTOMHCTBA U HEQOCTATKM.

43 MopLuHeBoOWM HacoC ABYXCTOPOHHWIA NPUHLMN ENCTBUS, YCTPOMNCTBO, AOCTOMHCTBA U HELOCTaTKN.

44 MnyHXepHbIN Hacoc, NPUHLMN AENCTBUS, YCTPONCTBO, AOCTOMHCTBA U HEJOCTaTKW.

45 MeMOGpaHHbIA Hacoc, MPUHLMN AENCTBUSA, YCTPONCTBO, AOCTOUHCTBA U HEAOCTATKM.

26 Cnocobbl crnaxuBaHus nynbcauuii npu paboTe NopLUHEBbLIX HACOCOB, MHOTOLIMITMHAPOBLIE HACOCHI, BO3AYLUHbIE
Konnakm

47 PoTaumoHHbIV NacTMHYaThIn HacoC, MPUHUUN AEUCTBUS, YCTPOUCTBO, JOCTOMHCTBA U HEJOCTaTKM.

48 BogokonbueBon Hacoc, NPUHLMN 4eNCTBUS, YCTPOMCTBO, AOCTOUHCTBA U HEAOCTATKMU.

49 LlecTep&HHbIN HAcoc, NPUHLMN OEeNCTBUS, YCTPOMCTBO, AOCTOMHCTBA U HEAOCTaTKM.

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

51 'MopaBnuyeckne Npecchbl, Ha3Ha4YeHne, KOHCTPYKLMM, NChl U MUHYCbI.

52 OceBol BEHTUNATOP KOHCTPYKLUSA, OCOOEHHOCTH, NIOCHI U MUHYCbI

53 LleHTpobGexHbI Hacoc, YCTPOMCTBO, MPUHLUMM AEACTBUSA, 0OCOBEHHOCTM, NOChI U MUHYCbI

54 MHorocTyneHyatas Typborasogyska, yCTPONCTBO, paboTa, Nitockl N MUHYCbI

55 BuxpeBoii Hacoc, yCTPONCTBO, NPUHLMIN AENCTBUSA, OCOBEHHOCTH, NIOCHI U MUHYCHI

56 CTpyWiHble HAcOCbl, KOHCTPYKLMW, NPUHLMIN SENCTBUSA, OCOOEHHOCTU, MAOCHI U MUHYCHI

57 OpnndpTbl, KOHCTPYKLUMUW, NPUHLMN AEACTBUA, OCOOEHHOCTU, NIOCHI U MUHYCBI

58 MOHTEXHI0, KOHCTPYKUMUW, NPUHLMMN AENCTBUS, OCOBEHHOCTH, NIOCHI U MUHYCbI

59 'mapaenuyecknin TapaH, KOHCTPYKLUMMK, NPUHLMN ENCTBUSI, OCOBEHHOCTH, MAChI U MUHYCHI

60 LLlekoBasi opoburika, KOHCTPYKUMS, NPUHLMN 4ENCTBUS, LOCTOMHCTBA U HEQOCTaTKM

61 LLlapoBble MenbHULIbI, KOHCTPYKLUUS, 0COBEHHOCTH, NIOCHI U MUHYCbI

62 BubpomenbHuLbl, YCTPONCTBO, MPUHLMN paboThbl, 0COBEHHOCTU, MIIHOCHI U MUHYCbI

63 KonnougHasa menbHUUa, KOHCTPYKUUA, 0COOEHHOCTU, MIOChI U MUHYCHI
Tennonepegava. MonekynsapHas TennonpoBOAHOCTb, KOHBEKUUS, n3nyyeHne. OCHOBHbIE TEMSOBbLIE CBOMCTBA

64 XngkocTten u TBEpabiX Ten. TennoéMKOCTb, TENNOTLI Pa30BbIX NEPEXOAOB, KOIPPULMEHT TENITOBOIO
paclwmpenns, KoaULMEHT TENMONPOBOLHOCTH.

65 YpaBHEHWE KOHBEKTUBHOIO TeNnoobmMeHa u ero nogobHoe npeobpasoBaHune. Kputepun Tennosoro nogobus
romoxpoHHocTtu, HyccenbTa, lNekne, MNMpangtnsa, Mpacroda.

66 Cxema nepegauv Tenna oT sapa NoToka K NIIOCKON CTeHKe. YpaBHEHNsI TeNnooTAaun.

67 Cxema nepefauu Tenna oT 0O4HOro NoToKa K ApyroMy Yepes TBEPAYI0 CTEHKY. YpaBHEHWe Tennonepeaayn

68 |YpaBHeHMs TennonpoBOAHOCTU, CTALMOHAPHOE pacnpegerneHme TemnepaTypbl B NITOCKON CTEHKE.




69 |YpaBHeHve TennonpoBOAHOCTM 1 €ro CTauMoHapHoe peLleHne Ans LUNMHOApUYeckon Tpyobl

20 ﬂBM)KyU:laﬂ cuvna npouecca Tennonepenayun, CpeaHsAs ABMXKYLLAs cuna, BNnsH1We NpsiMoToKa, MPOTMBOTOKA U
nepeKkpéCTHOro Toka Ha CPeaHIo ABWDKYLLYIO CUMY.

71 Anroputm nogbopa Tenn006|v|eHan<0|§, ypaBHeHusi TennoBoro 6anaHca, kputepuanbHble ypaBHEHUS,
ypaBHeHWs Tennonepegayy, TENOBON NOTOK U TENfoBas Harpyska, Temneparypbl aapa noToka U CTEHOK.
Cnocobbl HarpeBa BeLLecTBa rMyxXvMM U OCTPbIM NapoM, 3feKTpuYeckne HarpeeaTeny ConPOTUBIIEHNS U

72 BbICOKOYaCTOTHbIE, HAarpeB UHAPaKPACHLIMWU U3Ny4aTensiMmM, 0COOEHHOCTMN, 0BnacTn NPpUMEHEHNs, NAChI U
MWHYCbl.

73 Macconepepnaya, onpeaeneHnns, TUnNsl Macconepeaayu.

74 YpaBHeHUs KOHBEKTUBHOW AN dY3nM 1 OCHOBHbLIE MaccobMeHble KpuTepun nogobus, anddysmoHHbIe
Kputepun Hyccensta, ®ypbe, MNekne, MNpanaTns

75 PaBHoBecue npu macconepegave, Tunbl paBHoBecus Mexay daszamu, cnocobbl onucaHus, rpaduyeckme cxembl
OnMcaHns paBHOBECKS.

76 Onwncanue casoBoro paBHoBecus!, pasbl, KOMMNOHEHTbI, KOHLEHTpaLun. TemnepaTtypbl, XMMU4eckue
noTeHumansl, npasuno ¢as MN'bbca

77 YDaBHFHMH MaccooTAadm u macconepegayun, obuias cxema nepefjaqn Tenna ot 8apa O HOW Xungkomn dasbl K
ApYyron, Yepes NOBEPXHOCTb pa3fena, CXxemMa KOHUEHTpauMn AN ypaBHEHUN.

78  |OdBwxkywas cuna ypaBHEHUI MaccoTAauum, CpeaHasa ABMXKYLLAsa CUna, YUCno 1 BbicoTa eAnHWLbI NepeHoca
MpocTas neperoHka, neperoHka noA yMeHbLUEeHHbIM JaBneHneM, neperoHka ¢ BoasiHeIM Napom, hpakumoHHas

79 neperoHka, g gepeHunanbLHOe ypaBHEHE NPOCTONM NEPErOHKN, NMITHCHI, MUHYCbI, 06n1acTb NPUMEHEHNS,
CXeMbl annaparTos

80 |OcHOBHble TUMbI NMHUI PAaBHOBECUS XUAKOCTb — Nap Npv NeperoHke 1 pektudukaumm

81 O6Lwme nNpuHUMnbI rpadu4eckoro pacyéta KONMoHHbIX annapaTtoB. Paboune nuHum 1 paBHOBECHbIE NINHUU,
TEOpeTNYECKME CTyNeHN macconepenayu. lNMoabop ceyeHus, omameTpa 1 BbICOTbl KOMOHHbI

82  |Tvinbl KONOHHbLIX annapaToB, HAaCaAoYHble, CUTYaTbIE U TapernbyaTble KONOHHbI, AOCTOMHCTBA U HeJoCTaTKu

83 Pektndukaums, obias cxema NOTOKOB B KONIOHHE peKTUdMKaLMK.

84 Cxema rpacbmq?cxoro pacuyéta pektudukauun. MatepuanesHbein 6anaHc n paboune nNuHUK, cxema pacyéTa
yucna ctyneHen pektmdukaumm, pnermoBoe YnMcno, MMHUMansHoe pnermoBoe Yncno.

85 YKngkocTtHas aKkCcTpakums, onpegerneHne, cxema ogHOKPaTHON SKCTPaKLMM U MOCTPOEHNE €€ Ha TPEYroSibHOM
avnarpamme.

86 TpeyronoHas guarpamma ansg TPEXKOMMNOHEHTHOW CUCTEMbl OFPaHUYEHHO PacTBOPUMBIX XUAKOCTEN.
OnpepgeneHve TOYKU MO COCTaBY U COCTaBY MO TOYKE, MPABMWIIO pblvara Npyv CMELUEHUN ABYX NOTOKOB
OcHOBHble NapameTpbl BNaXHOro Bo3ayxa, abcontoTHast U OTHOCUTENbHASA BNaXHOCTb, YAeNbHasa SHTanbnus,

87 napumnanbHoe AaBneHve Bnaru B Bo3gyxe, anarpamMmma PamanHa, onpeaeneHne cocTositHUS Bo3gyxa no
Temnepartypam X0NogHOro U MOKPOro TepMOMETPOB, YTO 3TO, NOCTPOEHME Ha AuarpaMmme npouecca
agmabaTnyecKkom CyLLKK

88 Cywika, onpegeneHue, KOHBEKTUBHAsI CyLLKA U CyLLIKa B KUMSLLEM Croe, AOCTOMHCTBA U HegocTaTkm o6emnx
MEeTO[O0B.

89 KnHeTunka KOHBEKTMBHOW CYLLKW, BNAaXHOCTb MaTepnana, CKOpoCTb CYLLUKX, 0BracTu Ha KMHETUYECKOWN
anarpaMmmMe CyLUKu

20 MaTepuranbHbIi U TENNOBOW 6anaHCc KOHBEKTUBHOW CYLUUIIKX, ONpeaerneHne pacxodoB Bo3dyxa v Tenna Ha
CYLUKY

91 Bbinapka, cxema 04HOKOPNYCHOW M MHOTOKOPMYCHOW BbIMApPHOW YCTAHOBKWU, MaTepuarbHblii 6anaHc BbinapHoOro
annapara.

92 Tennoson 6anaHc BbiNapHOro annapara, obLas nonesHasi pasHoCcTb TeMnepaTyp 1 pacnpegeneHue eé no
Kopnycam.

93 Anroputm pacyéta O4HOKOPMYCHOW BbIMapHOW YCTaHOBKW, TUMbl TEMNEpPaTypPHbIX NOTepb.

94 CxeMbl BbiNapHbIX annapaToBs, NPUHLMN AEACTBUSA, JOCTOMHCTBA W He4OCTaTKM, OQHOKOPMYCHbIE,
MHOTOKOPMNYCHbIE C MPSIMOTOKOM, NMPOTUBOTOKOM M NapassiesibHbiM TOKOM.

95 Onarpamma coCTosHUS BNaXXHOTO BO34yxa, NOCTPOEHME MpoLiecca agnabaTtnyeckon CyLIku Ha guarpamme
COCTOSIHUSA, TeMNepaTypbl MOKPOro 1 CyXOro TepMOMETPOB.

96  |ABcopbums, Tunbl abcopbumm, KOHCTPYKLMM abCOPOLIMOHHBIX KONMOHH. PaBHOBECHbIE NMHUKN abcopbunn

97  |AacopbeHTbl, YTO 3TO, Kakue BbiBatoT, cnocobbl NPUroTOBNEHUS, CBOWCTBA, M30TePMbl agcopbummn 1 nx TUnbI

98 Cxema agcopbLUMOHHON YCTaHOBKU NEPUOAMYECKOro OENCTBUSI U OnNucaHue cTaamin paboTel agcopbepa

99 Cxema agcopbUMOHHOM YCTaHOBKM HENPEPbLIBHOrO AENCTBUS KUMSLWEro Crosi, NPUHUMN paboTbl, AOCTOUHCTBA U
HegoCTaTKM

100 |[TennoobmeHHUK «Tpyba B TpyGe» KOHCTPYKUUS, AEACTBUE, NOChI U MUHYChI.

101 |KoxyxoTpybyaTbiii 0GHOXOO0BOM TeNNooOMeHHUK, YCTPONCTBO, AOCTOMHCTBA, HEAOCTaTKU.

102 |KoxyxoTpybyaTbiii MHOrOXO40BOW TEMNNOOOMEHHUK, YCTPOMCTBO, JOCTOUMHCTBA, HE4OCTaTKM.

103 [KoxyxoTpybuyaTbivi TennoobMEHHUK C NnaBatoLLen ronoBKoW, YCTPOUCTBO, JOCTOMHCTBA, HEAOCTaTKM.

104 |KoxyxoTpybyaTbiil TEMNOOOMEHHUK C NIMH30BLIM KOMNEHCATOPOM, YCTPOWCTBO, AOCTOMHCTBA U HEAOCTaTK/

105 |KoxyxoTpyb4aTbiii TennoobmeHHrK ¢ U o6pasHbiMy TpybKamMu, yCTPONCTBO, LOCTOMHCTBA M HEAOCTATKM




106 |3meeBMKOBbIN TENNOOOMEHHUK, YCTPONCTBO, AOCTOMHCTBA, HEJOCTaTKN.

107 |Opé6peHHbIn TennooObMEHHUK, YCTPOMCTBO, LOCTOMHCTBA, HEAOCTaTKU.

108 |padhmToBbLIV TENNOOOMEHHUK, YCTPONCTBO, AOCTOMHCTBA, HEAOCTATKM.

109 |CnupanbHbin TENTO0OOMEHHNKK, YCTPOMNCTBO, AOCTOMHCTBA, HEAOCTAaTKU.

110 |KoHgeHcaTop BoAAHOro napa cMmelleHnsi ¢ 6apomeTpuyeckon Tpybown, roe NPUMEHSETCS, NIKOCHI U MUHYCbI

111 |KoHOeHCaTOOTBOAHUMKM, YTO 3TO, KOHCTPYKLMM, 0ONacTb NPUMEHEHWUS, MIOCHI U MUHYCbI

112 |3meeBuKOBbIM BbiNapHOW anmnapaTt, cxema, kak paboTaeT, AOCTOMHCTBA U HeJOCTaTKM

113 BbinapHow annapat ¢ LeHTpanbHON UMPKYNSUMOHHOW TPpyOOor 1 BHYTPEHHEN HarpeBaTenbHOW KaMepow,
KOHCTPYKLMSA, NPUHUMN paboTbl, MAChI U MUHYCHI

114 |BbinapHow annapat ¢ NOABECHOW HarpeBaTenbHOW KaMepow, KOHCTPYKUMS, MPUHLMIN paboThbl, MHOCHl U MUHYChI

115 |BbinapHon annapat ¢ BbIHOCHOMN LUPKYNSLUMOHHOW TPYBOW, KOHCTPYKUMS, NpUHLMN paboTbl, NAChl U1 MUHYCbI

116 |BbinapHow annapat C BbIHOCHOW HarpeBaTenbHON KaMepom, KOHCTPYKLUUS, NPpUHLUMN paboThl, NAOChl U MUHYCbI

117 |BbinapHon annapat C BbIHECEHHOW 30HON KUNEHUS, KOHCTPYKUMSA, NPUHLUMNA paboThbl, NNOCHI U MUHYChI

118 BbinapHowm NpsAMOTOYHbIM annapaT ¢ NOgHUMAIOLLENCS NNEHKOW, KOHCTPYKLUMS, MPUHLMN paboTbl, MACh! U
MUWHYCBI

119 |PoOTOpHbIN BbINAPHOW NPAMOTOYHbIV annapaT, KOHCTPYKUMS, MPUHLMN paboTbl, NAOCHI U MUHYCbI

120 |[BbinapHon annapat ¢ NPUHYAMTENbHON LMPKYNAUMEN, KOHCTPYKUMS, MPUHLMN paboTbl, NACH! 1 MUHYCbI

121 |Cxema BbinapHOW YCTAHOBKWN C TEMSIOBbIM HACOCOM, KOHCTPYKLMS, MPUHUMA paboTbl, NACHI U MUHYCHI

122 |lMoBepxHOCTHbIN abcopbep, yCcTponcTBO, paboTa, AOCTOMHCTBA, HeAoCTaTkn obnacTe NPUMEHUMOCTH

123 |Tpy6uaTbii abcopbep, yCTponcTBo, paboTa, [OCTOMHCTBA, HE4OCTaTKN 06racTe NPMMEHNMOCTU

124 Abcopbep ¢ nnocko-napannensHOn Hacagkom, YyCTPOMUCTBO, paboTa, 4OCTOMHCTBA, HEAOCTATKM obnacTb
NPYMEHMMOCTH

125 |AGcopbep c Bocxoasien NnéHKoN, ycTponcTeo, paboTa, AOCTOMHCTBA, HEAOCTaTKN 06nacTe NPUMEHMMOCTH

126 HacapgouHbli abcopbep, Tunbl HacagokK, YCTPOMCTBO, paboTa, 4OCTOUHCTBA, HegocTaTkn obnacTb
NPYMEHMMOCTH

127 OMynbraumMoHHbIN HacagouHbI abcopbep, yCcTponcTBo, paboTa, AOCTOMHCTBA, HegocTaTkn obnacTb
NPYMEHMMOCTH

128 Tapenb4atbin abcopbep ¢ npoBanbHbIMK peLLETKAaMN, YCTPOWUCTBO, paboTa, AOCTOMHCTBA, HegoCcTaTkn 0bnactb
NPUMEHMMOCTH

129 |TapenbyaTtbii abcopbep ¢ nepenmBHbIMK TpyOkamm

130 KoHcTpyKummn MaCCE)O6MeHHbIX Tapenok, cutyaTtble, KonnaykoBble, KOHCTPYKLMSA KOMMAaYkoB, KancynbHbIe,
KnanaHHble, YCTPOWCTBO, paboTa, LOCTOMHCTBA, HEAOCTAaTKM 06nacTb NPYMEHNMOCTHN

131 |Monbi pacnsinuBakowmin abcopbep, ycTporcTBo, paboTa, AOCTOUHCTBA, HEAOCTATKM 06NacTb NPUMEHUMOCTH

132 |AGcopbep BeHTypu, ycTponcTBo, paboTa, AOCTOMHCTBA, HegocTaTkn obnacts NPUMEHNMOCTH

133 Cxema ycTaHOBKM HEMPEPLIBHOW pekTudpmkaunm, ycTponcTeo, paboTta, LOCTOMHCTBA, HEAOCTaTKM 0bnactb
NPUMEHMMOCTH

134 Cxema yCTaHOBKM Nepuoamnyeckon pektudumkaumm, ycTporucTeo, paboTa, AOCTOMHCTBA, HeaocTaTkM obnacTb
NPYMEHMMOCTH

135 |CwmecutenbHble MHOMOCTYNEeHYaTble SKCTPAKTOPbI, CXeMa, NpuHUMN paboTbl, JOCTOMHCTBA U HEOOCTATKM

136 |PacnbinuTenbHbIN KOMOHHbIN 3KCTPaKTop, cXema, NpuHLMN paboTbl, JOCTOMHCTBA U HEAOCTAaTKM

137  |TOnNOYHbIA KOMOHHEIN 3KCTPAKTOP, CXeMa, NMpUHLUMN paboTbl, JOCTOMHCTBA U HEQOCTAaTKU

138 |CuTyYaTbI KONOHHBIV SKCTPAKTOpP, CXema, NpMHUMN paboTbl, 4OCTOMHCTBA U HEAOCTAaTKM

139 |PoTOpPHO-ANCKOBBIV KONMOHHBIN 3KCTPAKTOP, CXeMa, NPUHLUMN paboThl, JOCTOMHCTBA U HE4OCTATKM

140 CutyaTbin ¢ NOPLUHEBLIM MYNbCAaTOPOM KOMOHHbIA 3KCTPaKTOp, CXema, NpuMHUmUN paboTbl, AOCTOMHCTBA U
HeJoCTaTKM

141 Hacago4HbIl C NHEBMATMYECKUM NYNbCAaTOPOM KOJTOHHbIV SKCTPaKTOP, CXeMa, NPUHLMN paboTbl, 4JOCTOUHCTBA U
HegocTaTku

142  |LleHTpobexHbIn aKCTpaKTop, CXema, NpUHUMN paboTbl, AOCTOMHCTBA U HEAOCTaTKN

143 |FopusoHTanbHbIN agcopbep, YyCTPoNCTBO, paboTa, 0COBEHHOCTU, AOCTOUMHCTBA U HEAOCTATKM

144  |BepTtukanbHbin agcopbep, yCTponcTBO, paboTta, 0COGEHHOCTH, JOCTOMHCTBA U HEOOCTaTKM

145 |KonbueBown agcopbep, yCcTponcTBo, pabota, 0CO6GEHHOCTN, AOCTOMHCTBA U HEAOCTaTKN

146 Apcopbep, ¢ OBUXKYLLMMCS CIOEM aKTMBHOTIO YIIisl, yCTPOMCTBO, paboTa, 0cCO6EHHOCTH, JOCTOMHCTBA U
HegocTaTku

147 OpHokamepHbI agcopbep ¢ OBWKYLLMMCS CrOeM, YCTPOMCTBO, paboTa, 0COBEHHOCTH, JOCTOMHCTBA U
HegocTaTku

148 MHorokamepHbIn agcopbep ¢ OBVXKYLLUMMCA CNOEM, YCTPONCTBO, paboTa, 0COBEHHOCTU, JOCTOMHCTBA U
HegocTaTku

149 |KamepHas cywwrka, yCTPOMCTBO, paboTa, 4OCTOMHCTBA U HEAOCTATKM




150 |TyHHenbHas cylmska, ycTpoWcTBO, paboTa, 4OCTOMHCTBA U HeOdoCTaTKu

151 [JleHToYHasA cywmska, yCTPpOMCTBO, paboTa, JOCTOMHCTBA U HeAOCTaTKM

152 |bapabaHHas cylunka, ycTpoicTBo, paboTa, JOCTOMHCTBA U HEQOCTAaTKM

153 |OgHokaMepHast C KUMALWMM CroeM CyLUWMKa, YCTPOCTBO, paboTa, JOCTOMHCTBA U HEQOCTaTKM

154 |[ByxkaMepHas C KANSALMM CIOEM CYLUWSIKA, YCTPOMCTBO, paboTa, 4OCTOMHCTBA U HEAOCTATKN

155 |CTyneH4aTo-NpOTUBOTOYHAS C KUMSLLMM CIIOEeM CyLUMIKa, YCTPOMCTBO, paboTa, JOCTOMHCTBA U HEOOCTaTKM

156 |PacnbinuTenbHas cyluunka, ycTpoicTBo, paboTa, JOCTOMHCTBA U HEQOCTaTKM

157 |[MHeBMaTMyeckas cyluunka, ycTpoicTBo, paboTa, 4OCTOMHCTBA U HedoCTaTKu

158 |[pebkoBas Bakyym cyLuurika, yCTPOWCTBO, paboTa, 4JOCTOMHCTBA U HeJOCTaTKM

159 |OByxBanbLoBas CcyllMnKa, yCTPOWCTBO, paboTa, JOCTOUHCTBA U HedoCTaTKM

5.2.2 TunoBble TeCcTOBble 3a4aHUA

He npegycmoTpeHsbl.
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3afaHuA (3agayum, Kenchbl)

Ne n/n YcnoBust TUNOBLIX 3aaa4

1 Bo ckonbko pa3 Heo6xoAnMO YMeHbLUIUTL ANUHY Tpybonposoaa, YTo6bl NoTepst Hanopa Ha TpeHne ocTaBanach
MOCTOSAHHOW NPY CHUXXEHWU TemnepaTypa BOAbl C

90 oC po 10 oC. Pexxum TeyeHnst TaMUHapHbIN.

2 OnpegennTb pacxog Boabl B Tpybonposoae anvHon 100 M u anametpom 73x1,5 mm. NoTepsa Ha TpeHne — 5 M.
KoahdpunumeHT TpeHms 3aBUCUT TONBKO OT LLepOXoBaTocTu, paBHon 0,03 mm.

3 Paccuntatb k0adhpmUMEHT None3Horo 4encTenst LeHTpobexHoro Hacoca. Nogayva Hacoc-180 m3/4. MNMnoTHOCTL
xugkoctu - 900 kr/m3. Hanop Hacoca — 50 m. 3aTtpadeHHasa mowHocTb — 3000 BT.

4 OnpegenuTb MakcMMarnbHbIA guamMeTp LWapoobpasHon YacTuupbl, OCaXAeHMe KOTOPOM MPOUCXOAUT Mpu
namuHapHom pexume (Re = 0,2). Temnepatypa Bogbl — 15 oC. NnoTHocTb Yactuy — 1650 kr/m3.

5 Bo cKONbKO pa3s yBenuuUTCH MPOW3BOAMTENBHOCTb ModorpesaTens, ecnu cranbHble TPyObl 3aMeHWUTb Ha
meaHble? KoadduumeHnTsl Tennootaadm (Bt/m2 K) al =10000; a2 =2000. KoadhpumumeHT TennonpoBogHOCTH
ctanm — A = 17 B1/(mxK).

5.3 MeToanyeckne maTepuansi, onpeaensiowue npoueaypbl oLeHUBaHUA 3HaHUW, YMEHUI, BNageHni (HaBbIKOB
M (MNKn) NpaKkTMYeCKOro onbiTa AeATENbLHOCTH)

5.3.1 YcnoBusa gonycka oby4atoLierocsi K NpoMexyTo4yHOM aTTecTauMm U NopsaAoK NUKBUAALUUN aKafeMUYecKomn
3a/J0/KEHHOCTHN

MpoBegeHne NPOMEXYTOYHOW aTTecTauun perfiameHTMpPOBaHO JloKanbHbIM HOpMaTtuMBHbIM aktom CI6IMYMTA
«MonoxeHne o NpoBeAEHNM TEKYLLLEro KOHTPOISA YCNEBAaEMOCTU U NMPOMEXYTOYHOM aTTecTaumm obyyatoLwmxca»
YcnelwHasa cgava nabopatopHOro npakTukyma
PelueHune 1 npoBepka 3agaHHbIX HA AOM 3a4ady (€Cnv NpegyCcMOTPEHbI NITaHOM NPaKTUYEeCKUe 3aHSATUS)
Cpayva u 3awmTa Kypcoson paboThl (ecnv npegycmMoTpeHa ninaHom)
5.3.2 ®opma npoBeaeHusi NPOMeXyTOYHOM aTTecTaumMm Nno AucCLMniInHe

YcTHasa + MucbmeHHas KomnbloTepHoe TecTupoBaHue MHas

5.3.3 Ocob6eHHOCTU NpoBeAeHUsi MPOMEXYTOYHOM aTTecTaumMu nNo gUCLUUNnHe
40 MWHYT Ha NOATOTOBKY Ha TpY BOMpoOCa B 3k3aMeHaLMOHHOM buneTe

6. YYHEBHO-METOOMYECKOE U UH®OPMALMOHHOE OBECNEYEHUE OUCLUUNIINHDbI
6.1 YyebOHasa nutepatypa

ABTOp | 3arnasue | WN3patenbctBo | 'oa n3paHus | Ccbinka
6.1.1 OcHoBHas y4ye6Has nuTepaTypa
Barpos U. B., Yynkosa|llpoueccel 1 annapatsl http://publish.sutd.ru/
O. H., WaxaHos B. [l. [xumu4yeckon TEXHOMOrnu. Cre.: crieryntg 2013 tp_ext_inf_publish.ph
J1abopaTopHbI NPaKTUKYM p?id=1861

Pomankos 1. I".,|MaccoobmeHHble npoLuecchl http://www.iprbooksh

CaHkt-MNeTepbypr:

8p(l\>/lnos B. ®., dnncrok|xmmuyeckon TexHonornm XUMN3OAT 2017 op.ru/67361.html
Pomankos, 1. TI.,|MeToabl pacyeta npoueccos http://www.iprbooksh
®pornos, B. ®.,|ln  annapaToB XMMWUYECKON CaHkT-MNeTepbypr: 2020 op.ru/97815.html
®nuciok, O. M. TexHonormm (Npumepbl U XUMUSOAT

3agayv)

6.1.2 lononHuTenbHas y4yebHas nutepaTtypa




Kananpgo, A. B.,|f'wopaenuka, rugpomalunHbl . http://www.iprbooksh
CepgatokoBa, E. A. W rmaponHeBMonpueog Tlyranck: Khvra 2020 opﬁu/lllZl%.html
Yynkosa 3. H.,|f'mgporasoaMHamuka. http://publish.sutd.ru/
LWaxaHoe B. [1., Barpos|KoHTponbHble paboThl cre.: crieryntg 2014 tp_ext_inf_publish.ph
U. B. p?id=1576

6.2 MNMepe4yeHb npodeccuoHanbHbIX 6a3 AaHHbIX U1 UHPOPMALUOHHO-CMPABOYHbIX CUCTEM

1. 3BC «IPRbooksy, http://www.iprbookshop.ru
2. 3BC «CMerynTO», http://publish.sutd.ru

6.3 MNepeyeHb NULEH3UOHHOIO U CBO6OAHO pacnpocTpaHseMoro NporpamMmmMHoro oéecneyeHust
Microsoft Windows
MicrosoftOfficeProfessional

6.4 OnucaHue maTepuanbHO-TEXHUYECKON 6a3bl, HEOOXO0AMMOW AN OCYLUEeCTBNEHNA obpa3oBaTeNibHOro
npouecca no gucumnnuHe

YcTaHoBKa 4118 U3MepeHus rmapocTaTnyeckoro aBneHus

YcTaHoBKa 4N M3y4eHUs paBHOBECUS XXWOKOCTU BO BpallatoLemcs cocyae

YcTaHoBKa A5 U3yHYEHUS PEXMMOB TEYEHUS XUAKOCTU

YcTaHoBKa 4N U3MepeHnsi BA3KOCTU BOOHbLIX PacTBOPOB

YcTaHoBKa Ans onpeaeneHns pacxoga XXugkocTtu npu nCTe4eHnn u3 oTBEPCTUIN U HacagKkoB

YcTaHoBKa 4ng onpeaeneHns conpoTMBEHUA TEYEHUIO XNOKOCTN B TpyBonpoBoae, MECTHBIX U MO AnNvHe
YcTaHoBKa 4Ns UCNbITaHWA LEHTPOBEXHOro Hacoca

YcTaHoBKa 4NS UCNbITaHWS WeCTepEHHOro Hacoca

YcTaHoBKa 4118 U3y4eHUs CKOpocTu unbTpoBaHUs

YcTaHoBKa ONs U3y4eHUsi CONpOTUBIIEHUS KUMNSILLEro Crios

YcTaHoBKa Ans u3yveHus npouecca Tennonepegayn

YcTaHoBKa 4N U3y4eHUsi NPOCTON NeperoHKku

YcTaHoBKa Ana u3yvyeHus TemnepaTypHoun genpeccum

YcTaHoBKa 4Nd U3y4eHUs OqHOKPaTHOW SKCTpaKLumm

YcTaHoBKa A4S U3yvyeHus paBHOBECUS C CUCTEME TPEX OrpaHMYeHHO pacTBOPUMBIX APYr B Apyre Xuakoctemn
YcTaHoBKa ONS U3y4eHUss KOHBEKTUBHON CYLLIKU

YcTaHoBKa AN U3y4eHUs CYLLUKU B KUNSALLEM Croe

AyanTtopus OcHalleHue

MynbTumeaniiHoe obopydoBaHue, KOMMbIOTEPHAs TEXHUKA C BO3MOXHOCTbLIO MOOKIIOYEHUSA K
KomnbioTepHblit knacc [cetn  «HTepHeT» u  obecnedyeHnem [octyna B 9NEKTPOHHYIO  MHOPMAaLMOHHO-
obpasoBaTenbHyto cpeay

MynbTuMeauninHoe 060 OBaHue, cneunanuanposaHHas Mmebernb, Jocka
JlekuymoHHas Y A pyA H P A

ayautopust

CneumnanuavpoBaHHas MeGenb, ocka
YyebHas ayautopus
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