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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 XxmumMus 1 orU3nKo-XMMMUYECKNE METOLbI aHann3a
O6Lwas n HeopraHMyeckas XMMmus

MaTtematuka

dunsmka

MHdopmaumoHHbIe TEXHOMOMMK

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 NapamMeTPoOB 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 cBob6oaHOM 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

HavnmeHoBaHWe u coaepxkaHue pasaesnos,
TEM U y4eOHbIX 3aHATUIA

Cewmectp
(kypc ans 3A0)

KoHTakTHas
pabota

Jlexk. J1a6.
(vachl) | (4acbl)

CP
(4achbl)

MHHOBaL.

dopmbl
3aHATUN

dopma
TeKyLLero
KOHTpOns

Pasgen 1. N'mgpasnuka

Tema 1. BeegeHnue. NpegmeT anNCUUnnHbI 1
ero 3apgaun. Knaccudukauusa npoLeccos
XUMUYECKON TEXHOIOMNN.

Tema 2. OcHOBbl Teopuu nepeHoca.
KnakocTb. Onpegenexue. CsovictBa
XUOKOCTW.

Tema 3. 'mgpocTaTuka. mgpoctaTtnyeckoe
JaBneHue. OcHoBHoe ypaBHeHue
rmapocTaTuKu.

Tema 4. YpaBHEHNS OBWKEHUS XXUOKOCTH.
JlTabopaTopHas paboTbl.
OnpepneneHune pexmnma Te4eHUst XMOKoCTu.

Tema 5. ®usmyeckoe MogenmpoBaHue
XUMUKO-TEXHOJTOMMYECKMX MPOLLECCOB

Pasgen 2. l'vapaBnmyeckme npoueccsl

Tema 6. TedveHne XKugkoctTn 4epes
3€PHUCTLIN Cromn. M'mapoauHamuka
B3BELLEHHOrO Cl0s.

Tema 7. Knaccudwukaumss  HacoCOB.
OcHoBHble NapaMeTpbl paboTbl. YCTPONCTBO
N NpUHUUN OEeNCTBUSA LEeHTPODEXHOro U
06BEMHbIX HACOCOB.

JTabopatopHble paboThl.

McnbiTaHue WwecTepeHHoro Hacoca.

Tema 8. CxaTue n nepemelleHne rasos.
OCHOBHble 3aKOHOMEPHOCTU CXaTus rasoB.
YCTPONCTBO M NpMHUMN OENCTBUS.

Pasgen 3. N'mgpomexaHuyeckme npoLecchl

Tema 9. Knaccudukaums HEOQHOPOOHbIX
cMcteMm U cnocobbl  UX  pasgeneHus.
Mpouecc oTcTanmBaHus. KoHcTpykuum

Tema 10. Tlpouecc  uUnIbLTPOBaHUSA.
KoHCTpyKUUKN prnbTpos.

Tema 11. Tllpouecc UeHTpPUPYrnpoBaHus.
KoHCTpyKUUKN LEHTPUAYT.

Tema 12. OuncTtka rasoB OT TBEPAbIX U
KUOKMX yacTu,. KoHcTpykuun
NblNeynoBuTeNen.

Tema 13. T[lepemewmBaHne. MOLLHOCTD,
notpebnsiemass Mewankon. KoHCTpyKumK
MeLLanokK.

WUtoro B cemecTpe (Ha kypce ansa 3A0)

KoHcynbTauum 1 npoMexxyTodHas
aTTecTaums - HeT

K,J1,Ko

HU

K.

28

Pasgen 4. OcHoBbl Tennonepenayn

Tema 14. OcHoBHble noHATUA. Cnocobbl
nepeHoca TennoTbl. TennonpoBOAHOCTb.
YpaBHEHMS TENSIONPOBOLHOCTH.

10




Tema 15. KoHBekTMBHas  TennooTaava.
MexaHn3am nepeHoca TennoTbl. YpaBHEHue
Tennootaaydn. Tennosoe nogobue.

Tema 16. OcHoBHoe ypaBHeHne
Tennonepegayn. CpenHss pasHOCTb
TEMnepaTyp.

11,25

Pasgen 5. T[lpoueccbl HarpeBaHus MU
BbiMapuBaHus

HU

Tema 17. [MpOMBbIWAEHHbIE TENIOHOCUTENMN.
Mpoueccol HarpeBaHus, OXNaxaeHus,
KOHOeHcaumn.  Pacd4éT M KOHCTpyKuun
TennoobMeHHbIX annapaTtos.

NabopaTtopHasa paboTa. MN3yyeHue npouecca
Tennonepegayn.

Tema 18. MNpovecchl BbinapuBaHug. YpaBHeHUs
MaTepuanbHbIX Tennosbix 6anaHCcoB OOHO- U
MHOFOKOPMYCHOW YyCTaHOBOK.

14

Tema 19. TemnepaTypHble noTepu npu
BbINapuBaHuw. MonesHas pa3HOCTb
Temnepatyp W €€ pacnpegeneHue no
Kopnycam. YCTPOMCTBO BbiMapHbIX annapartos.
Pac4yéT BbinapHbIX yCTaHOBOK.

JlabopatopHas paborTa. N3yueHune
TemnepaTypHOM Aenpeccun TEXHOMOMMYECKNX
pacTBOPOB.

10

Pasgen 6. OcHoBbI Macconepegayn

12

HU

Tema 20. OcHoBbl Macconepegaun. O6ime
NMONMOXeHWsi. YpaBHEHWs1 MaccooThaun u
mMacconepegaun. [logobue Auddy3nNOHHBIX
NpoLEeCCOB.

Tema 21. Abcopbuuns. MatepuanbHbii 6anaHc.

14

YpaBHeHue pabouel NNHUN. Bbibop
abcopbeHTa. KoHcTpykuun n pacuyéT
abcopbepos..

Tema 22. Pektudukaums © neperoHka.
da3zoBoe paBHOBECKE XvakocTb-nap.

YpaBHeHus paboyumx NUHWA Ans BepxXHen U
HWKHE 4YacTel KOMOHHbl. KoHCTpykumm wu
pacyeT pekTUMOUKALNOHHBLIX KOSTOHH.
JTabopatopHble paboThl.

M3yyeHune NpocTom neperoHKku.

M3yyeHune npouecca pektudumkaumm GUHapHbIX
cMecen.

14

Tema 23. 3kcTpakuus w©3  pacTBOPOB.
PaBHoBecun B cuctemax XuakocTb- XUOKOCTb.
Pacuét npouecca akcTpakumn. KoHCTpyKuuu
3KCTPaKTOPOB.

JTabopaTtopHble paboThl.

M3yyeHne paBHOBeCUS B TPEXKOMMOHEHTHbIX
pacTBoOpax.

M3yyeHune npoLecca OgHOKPATHOM SKCTPaKLUN.

12

Tema 24. Apcopbums. [lpombIlLIEHHbIE
ancopbeHThI. KoHcTpyKumm " pacuyéT
agcopbepoB Nepnoanyeckoro U HenpepbIBHOrO
JencTeus.

10

10

JLK




Tema 25. Mpouecchl CYLLKWN.
Knaccudmkaumsa. [Ouarpamma COCTOSHUMS
BNaxHoro Bo3gyxa. MartepuanbHbii
Tennoson 6GanaHcbl npouecca  CYLUKW.
Pacuét npouecca cywkn. KoHCTpyKuum 4 12,75
CYLLIMMOK.

JlabopaTopHble paboThl.

M3yueHune npoLiecca KOHBEKTUBHOW CYLLKW.
M3yyeHune CyLIKM B KMMSLLEM CIIOE.

Tema 26. HoBenwime OoCTUXKeHUS1 B obnactu

12
npoueccoB 1 annapartoB. 3aknoyeHne.

Paspgen 7. lNpoekTnpoBaHue yCTaHOBOK

Tema 27. HacocHas ycTtaHoBKa.

; _ 12
Pacyét HacoCHOM YCTaHOBKW.

Tema 28. BoinapHaga yctaHoBKa.

; _ 12
Pacyét BbinapHOW yCTaHOBKM.

Tema 29. YcTaHOBKa  HenpepbIBHOW
pekTucmkaumnn.

MpakTnyeckoe 3aHsaTMe. Pacuér
PEKTUPUKALMOHHON YCTaHOBKN. K

14

Tema 30. AGcopbOLMOHHasA ycTaHOBKa. 12
PacuéTt abcopbunoHHOM YyCTaHOBKN.

Tema 31. AgcopOLUMOHHas yCcTaHOBKa.

. _ 12
Pacuér a,CI,COp6LI,MOHHOVI YCTaHOBKW.

Tema 32. CywimnbHas ycTaHoBKa.

. N 12 HA
Pac4éT cylunnbHOM YCTaHOBKM.

Tema 33. Pacuéer TennoobMeHHbIX
yCTaHOBOK.

10

WUtoro B cemectpe (Ha kypce anga 3A0) 8 24 234

KoHcynbTauum n npomexyTrodHas
aTTecTtauua (Ok3ameH, KypcoBas paboTa, 4,75 17,25
3aver)

Bcero koHTakTHas pab6orta n CP no

44,75 279,25
aucumnnuHe

4 KYPCOBOE NPOEKTUPOBAHUE

4.1 Llenu v 3aga4u KypcoBou paboThl (npoekTa): Llenb KypcoBOro NpOeKTUpOBaHUSA - MPUBUTUE CTYAEHTaM
HaBbIKOB CAMOCTOATENbHOM paboThl MO PeLLEHUI0 KOMMMEKCHOW MHXEHEPHOW 3aayn, a Takke Nno COCTaBMEHMIO
TEXHUYECKON AOKYMEHTauUnN. OTU HaBblkM HEOOXOAUMBI B NPEACTOSALLEN NPAKTUYECKON AeATENBHOCTU MO
cneuunanbHocTW. 3agaveli KypcoBOro NpoOeEKTUPOBaHNS ABMSIETCS YrnybneHne 1 3akpenneHme 3HaHui Mo TeopeTUYECKON
1 nabopaTopHbIM YacTam Kypca «[pouecchl 1 annapaTtbl XMMUYECKOW TEXHOMOMMM» 1 6onee rnybokoMy OCMbICIEHNIO
CBeEHUMN, NOmNy4eHHbIX Ha Y4eOHbIX NpaKTUKax.

4.2 TemaTuka KypcoBoW paboTbl (npoekTa): TemMoii KypCcOBOro nNpoekTa SBMsieTcs pacyeT Tenno- unm
MacCcOOGMeHHO MPOMBILLIIEHHOW YCTAHOBKM, BKIOYalOLLE KPOME OCHOBHOTO annapaTa BcriomoratenbHoe
obopyaoBaHue (TennoobMeHHUKN, HacoChl, KOMNPECCOPHbIE MAaLLMHBI U T. .) U BbIGOP HAa OCHOBE 3TUX pacyEéToB
CTaHdapTHbIX annapaTos.

4.3 Tpe6oBaHUs K BLINOMIHEHUIO U NPeACTaBlIEHUIO pe3yibTaTOB KypCOBOW paboThbl (NpoekTa):

TpeboBaHUA K BLINOSIHEHMIO U NPeaCcTaBNeHNIO pe3ynbTaToB KYpCOBOro NpoeKTa.

PesynbtaThl NpeacTaBnstoTCss B BWAE PACYETHO-NMOSICHUTENbHOM 3anncku obbémom = 20 cTpaHuu,
cogepxallen crnegywowme pasgenbl: BBeAeHMe, ONucaHme YCTaHOBKM, pacyeTbl OCHOBHOIMO W BCMNOMOraTeribHOro
obopynoBaHus, 3ak/iOYeHME W CMMCOK MUCMOSb30BaHHbIX WCTOYHUKOB, M rpadMyeckod 4acTu, COCTosen us
MPUHUMNUANbLHOMW TEXHOMOMMYECKOM CXEMbl YCTAHOBKM M 4epTexa obuero Buaa OCHOBHOrO annapaTa, BK4das
pas3pesbl, CeYeHusa n oTaenbHble y3nbl. PaboTa BbIMOMHAETCA CaMOCTOATENbHO C WUCMOMb30BaHMEM CMpaBOYHOM U
mMeToanyeckon nutepaTypbl 1 OBM.

5. ®OH[ OLIEHOYHbIX CPEACTB AN NPOBEAEHUA NMPOMEXYTOYHOU ATTECTALMU



5.1 OnucaHue nokasarenewn, KPUTEPUEB U CUCTEMbI OLlEHUBaHUSA pe3ynbTaToB 00y4YeHUs
5.1.1 MNokasaTtenun oueHUBaHUA

Kon HanmeHoBaHWe oueHOYHOro
Moka3aTtenu oueHnBaHNS pesynbTaToB 0by4eHus
KOMMeTeHUUN cpencrea
XapakTtepusyeT npoLecchl XUMUYECKON TEXHOMOIMM C  Y4eToM
U13NYECKNX 3aKOHOMEPHOCTEMN.
MepeyeHb KOHTPOJTbHbIX
Ob6ocHoBbIBaeT BbIGOp npoueccoB M Mx AnnapaTypHoe odopmneHue, BONPOCOB
OriK-4 NCNoNb3ys 3HaHWSA PU3NYECKNX TEOPUN. K cosaﬂ' aGoTa
BbibpaeT TunoBble annapaTbl, BbLINOMHAET pacyeTbl, UCXoAs U3 yp P )
KoHTpornbHas paboTa
MPUMHUMNOB  Haubonee  3PPEKTUBHOIO  AOCTWMKEHMSI  LIENEeBOro
TexHonorn4yeckoro adpekra, CoOCTaBnsaeT TEXHONOIMYECKYO CXEMY.

5.1.2 Cuctema un KpMTepumn oLeHMBaHUA

LLikana oueHmnBaHuA

Kputepumn oueHnBaHna chopMMpoOBaHHOCTM KOMMETEHLIMI

YcTHOe cobecenoBaHune

MncbmeHHas paboTta

5 (oTnnyHo)

MonHbIN, ucyepnbiBalOWMA OTBET, SBHO
OeMOoHCTpupytowmin rnybokoe noHMMaHue
npeamMeTa W LUMPOKYD 3pyauuuio B
oueHuBaemon obnactn. Kputnyeckun,
OpUrMHarnbHbIA NOAXOA K MaTepuany.
KauyecTBO MCnonHeHust BCEX 3rEMEHTOB
3a[aHus NONHOCTbLID COOTBETCTBYET BCEM
TpeboBaHuAM.

OOyuvaroLwmiicss  BCECTOPOHHE U rnyboko
pa3paboTan Temy Ha OCHOBE LUMPOKOro Kpyra
WUCTOYHMKOB  TEXHUYECKOM  nuTepaTtypbl WU
HOpPMaTUBHO-TEXHUYECKON [OKyMeHTauumum,
NposiBUIT  CaMOCTOSATENbHOCTb,  MpeacTaBun
npaBunbHble pacyeTbl U BbIBOAbLI, MPUMEHMN
pa3Hoobpa3sHble MeTOAbl PeLLEHUs], B TOM Yucne
CBEpX OFOBOPEHHbIX B  3ajaHuu;  HeT
CYLLECTBEHHbIX HEOCTATKOB B MOSICHUTENbLHON
3anucke (rpaduyveckon Yactmu u  cTune
U3MNOXEHNS), NPU 3aLLmTe KypCOBOrO NpOeKTa He
JOMyLleHbl MOrPeLHOCT B MHTepnpeTaumu
noaxoda K pelleHnto 3agadn u pesynbTaToB

4 (xopoLuo)

OtBet NOSHbIN, OCHOBaHHbIN Ha
npopaboTke BCEX o6sa3aTenbHbIX
WUCTOYHUKOB MHGopMaumn. [Mogxoa kK
mMaTepuany OTBETCTBEHHbIN, HO

CTaHOapTHbIN.

MHauBmayanoHoe 3afjaHuWe BbINONIHEHO B
[OCTaToO4HOM 06bEME, HO OrpaHM4MBaeTCs
TONbKO OCHOBHbIMW NOAXO4aMU.

OTtBeTt CTaHOapTHbIN, B uenom
KayeCTBEHHbI,  OCHOBaH Ha  Bcex
06sa3aTenbHbIX UCTOYHMKAX MHOpMaLUK.
MpucytcTByloT Hebonblwmne npobenbl B
3HAHMWSAX UMW HECYLLIECTBEHHbIE OLUNOKN.
PaboTta BbimONHeHa B COOTBETCTBUM C
3agaHunem. NwmetoTtcsa OoTAenbHbIe
HecyLLeCTBEHHble OLLMGKM unm
OTCTYNMEHUss OT npaBun  0POPMIEHUSs
paboTbl.

Obyyvatowmiics B NonHOM ob6beme BbINOMAHWA
3aJaHMe Ha KypcOBOW MPOEKT, MNpOSIBUI
CaMOCTOSATENbHOCTb, NPeAcTaBui NpaBuUNbHbIE
pacyeTbl U BbIBOObl; HET CYLECTBEHHbIX
HeJoCTaTKOB B MOSICHUTENbHOW  3anucke
(rpacbuueckort Yactu 1 cTune U3NOXeHus), npu
3almMTe  KypcoBoro npoekTa  AonyLieHbl
HebomnbLIME MOrpeLHOCTN B UHTepnpeTauum
noaxoda K peLleHuto 3agadn u pesynbTaTos.
OOGy4atowmica B NONMHOM ob6beme BbIMOMHUM
3ajaHMe Ha KypcoBOW MPOEKT, MNpOosiBUI
CaMOCTOSITENBHOCTb, NPEeACTaBUIT NPaBUSbHbIE
pacyeTbl W BbIBOObl; HET CYLECTBEHHbIX
HEeJOCTAaTKOB B MOSICHUTENbHOW  3anucke
(rpadhmnyeckon yactTn u cTune N3NOXeHus), Nnpu
3alMTe  KypCOBOro  MpoekTa  OOMyLleHbI
HebonblUMe MOrpeLHoCT! B UWHTepnpeTauun
noaxoda K peleHunio 3adadnm 1 pesynbTaTos,
OOnylleHbl HapylleHus unuM HeBpexHOCTb B
0hOpMIIEHNM NOSACHUTENBHOW 3aNMUCKU

3 (yooBneTBOpuUTENbHO)

OtBet BOCNMpon3BOOUT B OCHOBHOM TOJ1bKO

NEeKUNOHHbIEe martepwuarnbl, 6e3
CaMOCTOSITENBbHOM paboTbl c
pekoMeHL0BaHHON nutepaTypoun.

[eMoHCTpupyeT noHMMaHue npeameTa B
uenomMm, 6e3 yrnybneHusa B pgertanu.
MpucyTCTBYIOT  CyLLECTBEHHbIE  OLUMOKM
unn npobenbl B 3HaHUSX MO HEKOTOPbIM
TemMam.

3agaHne BbLIMONIHEHO MOJSIHOCTBI, HO B
paboTe ecTb OTAEeNbHble CYyLLECTBEHHbIE
owwunbkn, NMbo KavyecTBO NpeAcTaBneHNs
paboThbl HU3Koe, nnéo paboTta
npeacTaBrieHa ¢ onosgaHuem.

OTBET HEMNOrHbIN, OCHOBaHHbINA TOMNLKO Ha
NEKLUNOHHBbIX maTtepuanax. Mpwn
MOHVMaHWU CYLLHOCTM NpeaAMeTa B LIeNloM

CyuleCTBeHHbIe oLmobkun nnum npo6en|>| B

O6yyatolmitica B LEenoM BbIMOMHUN 3adaHue

KypCOBOro npoekTa, HO NposiBuI
HeJoCTaTouHYo CaMOCTOSITENBHOCTb, "
notpeboBanacb  CyllecTBeHHas NoMoLLb
npenogaeaTens; HeT CYLLLECTBEHHbIX
HeJOCTaTKOB B MOSICHUTENbLHOW  3anucke

(rpadunyeckon YacTu u CTUNE N3NOXEHUS).
OOyuvarowmiics B LENoM BbINOMHWI 3afaHue

KypCoBOro npoekKkTa, HO npossun
HeOOCTaTO4YHYH CaMOCTOATESIbHOCTDb, n
I'IOTpe6OBaJ'IaCb cyuieCTBeHHas nomMoLlb
npenoaaBaTend; NnoACHUTENbHaA 3anuncka

oopmrieHa HeBpexHo.




3HaHUAX cpasy MO HECKONbKUM Temam,
He3HaHue (NyTaHuLua) BaXHbIX TEPMUHOB.

3agaHue BbIMOMHEHO MONHOCTLIO, HO C
MHOFOYNCHEHHBIMM CYLLLECTBEHHbIMMU
owmbkamu. Mpu 3TOM HapyLLeHbI NpaBuna
O0POPMIIEHMS] UIMU CPOKU MNpEeACTaBMNEHUs
paboThbl.

2 (HeypoOBRETBOPUTENBHO)

HecnocobHocTb oTBETUTL Ha Bomnpoc 6e3
nomMoLuu 3K3ameHaTopa. HesHaHue
3HAYUTENbHOM  YacTM  MpUHUMNUanbHO
BaXXHbIX 3MNEeMEeHTOB ONCUMNNNHBI.
MHorouncneHHble rpybbie owmbku.
OTcyTCTBME OOHOTO UMW  HECKOMbKMX
06s3aTerNbHbIX 3IEMEHTOB 3afaHusi, Moo
MHOrOYMCreHHble  rpybble  owmbkn B
paboTte, nnbo rpyboe HapylieHne npasus
ohopMIeHNs UNN CPOKOB NpeacTaBeHUs
paboTbl.

HenoHumaHwne 3afiaHHoro Bornpoca.
HecnocobHocTb cchopmynupoBath X0Tsi Obl
oTAenbHble KOHUEeNuuu ANCLUUNIMHBI.

CogepxaHve paboTbl MOMHOCTBIO  He
COOTBETCTBYET 3aaHUI0.
MNonbiTka CMUcbiBaHUA, Mncnonb3oBaHUA

HepaspeLUeHHbIX TEXHUYECKUX YCTPOWMCTB
UNn NOnb30BaHUS MOACKA3KOW OpYyroro
YyeroBeka (BHE 3aBUCUMOCTU oT
YCMELHOCTN TaKOW MOMbITKM).
Mpeacraenenune yyxom paboTel, nnaruar,
nnbo oTkas OT NpeAcTaBneHus padoTol.

Obyuvarowmmes npeacTaBneH YyacTUYHO
BbIMOSIHEHHbIN  KYPCOBOW MPOEKT.

Obyuvarowmmes npeacTaBneH YacTUYHO
BbIMOMHEHHbIA KYPCOBOW MPOEKT, NpU 3TOM
umeroTcA rpybbie oLmnobKm,
CBUAETENLCTBYOLLME o HEMoHNMaHun

CTyaeHTOM paspabaTbiBaeMol UM TEMbI.
3afjaHne KypCcOBOro MpoeKTa He BbIMOJSIHEHO,
NOSICHUTENbHAs 3anuncka He NpeacTaBneHa

3ayTeHo

He 3auTteHo

5.2 TunoBble KOHTPONbHbIE 3a4aHUs MU UHble MaTepuanbl, Heo6xoAUMbIE ANsi OLeHKWU 3HaHUWA, YMEHUH,
HaBbIKOB U (MNK) onbiTa AEATENbHOCTU
5.2.1 NepeyeHb KOHTPOSNbHbIX BONPOCOB

Ne n/n | dopMynnpoBKM BONPOCOB
Kypc 4

1 MeToabl nogo6us. MpryrHbl BO3HUKHOBEHWS, OCHOBHbIE NpUHLUMNLI. [NogobHoe npeobpasoBaHue ypaBHEHWUI
HaBbe-CToKCca, kputepum nogobusa dunepa, PeriHonbaca, Ppyga u nx usanyecknii CMbIChl.

2 WcTeuveHune xunakocTen 3 OTBEPCTUA U HacagkoB. Pacyét ckopocTu 1 pacxofa, SBAEeHUs cxxaTus CTpyW.

3 YpaBHeHWe Jnnepa OBMKEHNS HEBA3KOMW, HECXKMMaeMOoM xuakocTu. CTaumoHapHble 1 HecTauMoHapHble
TeveHus. YpaBHeHve bepHynnu.

4 MpegmeT, uenu 1 3agadv rmapaBnuKn.

5 Hacocbl 1 Tpy6onpoBoAbl, NPYHUUMLI pacyéTa HaCOCHbIX YCTAHOBOK, XapakTePUCTUKN OO bEMHbIX, MHEPLIMOHHBIX
HacocoB, TPy6ONPOBOAOB, COBMELLEHHAsI rpadinyeckas XxapakTepucTika Hacoca u TpybonpoBsoga.

6 Mpadhmyeckas xapakTepucTuka TpybonpoBoaa, YTo 3TO TaKoe, Kak pacCHMTbIBAETCS, 3a4eM HyXHa.

7 OnpegeneHns 1 OCHOBHbIE CBOMCTBA XXUOKMX cped, CKUMaeMble U HeCXKMMaeMble (KanenbHble) XXMOKOCTU.

8 MapameTpbl TeYEHUS XMOKOCTM B TpyDe. Pacxon, cpeaHsas CKOpOCTb, rmapaBnyeckuin paguyc Tpyosl,
9KBMBAmNEHTHbIN AMamMeTp, ypaBHEHWE CNIOLHOCTY (HEpa3pbIBHOCTM) NOTOKA.

9 MapameTpbl Xnakon cpefbl, NOTHOCTb, BA3KOCTb, CKOPOCTb, MMAPOCTATUYECKOE AABMNEHNE — ONpeaeneHus 1
OCHOBHbIE€ CBOWCTBA.
lMpaBuna pacyéTta cun aaBneHus, 4eNCTBYIOLWMX Ha MPOU3BONbHO OPUEHTUPOBAHHBIE MITOCKNE NMOBEPXHOCTY.

10 Mpumepsbl pac4é€Ta cun AaBneHns Ha BEPTUKaNbHYIO Y FTOPU3OHTarbHYO KPbILLKY 3a4aHHOW nnowaan v rnyouHbl
NOrpy>XeHUs.

11 Mvapaenuyeckne conpoTtmeneHns. OnpegeneHuns, TUnbl, PU3NYECKUIA CMbICTT, CNOCOOLI pacyéTa
CONPOTUBIEHNIA Ha y4acTke TPyObl, KOSULMEHTLI CONPOTUBIEHWIA, ypaBHeHNs [apcu — Belicbaxa n AnbLuTynsi.

12 YpaBHeHWe paBHOBECUS HENOABWXHON XUAOKOCTU U OCHOBHOE YpaBHEHUE rmapocTaTuku.




,D,VICI'IepCHbIe CUCTEMbI, SMYJbCUN, ObiMbl N TYMaHbI, NbiSn. I'Iapameprl OncnepcHbIX CUCTeM, pacnpeneneHue

13 yacTuy, No pa3mepam, KOHLEeHTpaUKWsi, HacbInHasa 1 AeNCcTBMTENbHAsA NNOTHOCTb, MOPO3HOCTL. MeToabl
ornpeaeneHns napameTpoB AUCMEPCHBIX CUCTEM.

14 OTcTamBaHue, ropusoHTanbHble, paavanbHble U BEpTUKarbHble OTCTOMHUKM, 0COGEHHOCTHN, 06nacTu
NPUMEHEHUS, MIChI U MUHYChI

15 MepemelunBaHue, TUNbl MeLLanok, KpuTepmum MoLLHocTH, PeliHonbaca, ®pyaa n cnocob nogbopa mellankm

16 dunbTpoBaHKeE, NpegHa3HayYeHne, NPUHUMN 4eNCTBNs, PUnbTPyoLWMe Matepuansl, Niockbl U MUHYCbl. CKOPOCTb
UnNbTPOBaHME N ypaBHeHUE (prnbTpoBaHNS

17 YCTaHOBKM KMMSILLEro Crosi, KOHCTPYKUUS, NpegHasHayeHme, nichl 1 MUHYCbI, rMapaBninyeckas
XapaKkTepuUCTMKa KAMSLLLEro Crosi, KpUTUYECKME CKOPOCTU U CNOCOoOLI UX pacyéTta

18 Mokpas ouncTka rasoB OT nbiniv. OCHOBHbIE NPUHLMMbLI, 0COBEHHOCTW, KOHCTPYKLMM NIOCHI U MUHYCHI,
CcKkpy606epbl, NeHHble annapaTbl, ra3onpoMbiBaTenu, Tpyobl BeHTypun

19 Pewenne ypaBHeHus Hasbe-CToKca B cnyyae ctauMoHapHOro flaMMHapHOro noToka B Kpyrnon Tpybe, 3akoHbl
TeyeHus lNMyasenns.

20 3akoH CToKca OBWMKXEHMS TMaaKoro LWapuka B BA3KOW XXMAKOCTU

21 3aKoH COXpaHeHWs1 SHEPTUN B OBWMXKYLLIENACS HEC)KMMAEMOM xunakocTu. Hanop, onpegenexnne, CkopocTHas,
Nbe3oMeTpUYecKasl U reoMeTpmnYeckasi CocTaBnsioLLas Hanopa.

22 McTopusa rmapasnuvkn, NHXEHEePHbIe KOHCTPYKLMKM, annapaTthl U 3aKOHbl, OTKPbITblE B 4PEBHOCTMU.
OnpegeneHve 1 cMbiCn 3rIEMEHTapHOro o6bEMa XMAKOCTU. BbiBOg, OGBEMHBIX MIIOTHOCTEN CUMN TSHKECTM,

23 WHepUMK, OaBNEHWs, BA3KOCTU. YpaBHEHMS HEPa3pbIBHOCTU NOToKa. YpaBHeHne HaBbe-CTokca ABMXKEHUS
BA3KOW HECXKMMAaEMOW XNOKOCTMU.

24 Pacuét paspexeHus, cosgaBaeMoro BOAOCTPYMHbIM HACOCOM, MCX0Ad U3 ypaBHeHus BepHynnu.

25 MecTHble CONPOTMBIEHNS], UX TUMbI, CNOCOOLI pac4éTa NageHus Hanopa, YTo Takoe Hanop

26 Pexunmebl TEUYEHMA KNAKOCTY, XapaKTepUCTKa, NPUHNHBI BOSHUKHOBEHNS, ¢dopmanbHoe onMcaHne ¢ NOMOLLbIO
KpuTepusa PertHonbaca, ero gusnyecknini CMbICIT U NPOCTENLLNIA BbIBOS,

27 Pacuyét ycunus, passmBaemoro rugpaBnnyeckum npeccom

o8 vopaBnuyeckuii yaap, noYemMy BO3HWKAET, NOMe3Hble 1 BPeL4HbIE CBOWCTBA, CNOCOOLI MCMONBb30BaHNSA U
npegoTepaLleHns

29 FeomeTpmquKmve napameTpbl Tpyb6onpoBOAOB, BHYTPEHHUIN N BHELLHUI AnamMeTp, LWepPOX0OBaTOCTb,
3KBUBANEHTHbIV AMaMETP

30 Pexumbl TedeHnsa Boabl B Tpyb6onpoBogax B 3aBMCUMMOCTU OT CKOPOCTU U LLEPOXOBATOCTU, MMapaBmyeckm
rnagkue u WwepoxosaTble TpyObl

31 KnHeTuka ocameHMﬂ yacTuy, 6r|v|3|<m3< K chepuyeckum B BA3KMX cpedax, yuncna PenHonbaca, Apxumena un nx
CBSA3b B NaMUHApHON 1 TypOyneHTHOM obnacTtu

32 Cnocobbl pacyéta n nogbopa OTCTONHWNKOB

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

34 SneK_TpO(bmanpbl, HasHayeHue, KOHCTPYKUUS, NMPUHLMN OEWCTBUS, NIOCLI U MUHYCbI, cnocobbl nogbopa u
pac4éTta pa3smepoB

35 paBuTaLMOHHasA 0YMCTKa ra3os OT NbINK, MbiNeBble MeLKN 1 KaMepbl, MPUHLMN [encTBusi, 0CO6EHHOCTH,
NMCbl U MUHYCbI, cnocobbl pacyéta u nogdopa

36 Cnocobbl pacyéta u nogdopa ueHTpudyr

37 'maponpuBoAabl, TUMbI, KOHCTPYKLUUK, MPUHUUA OENCTBMSA, JOCTOMHCTBA U HEOOCTATKM.

38 YcTponcTea 4na nusMepeHnst CKOPOCTM 1 paCcXo/ia XMAKOCTU 1 rasa, NonacTHbie, Nonsaskosbie, Muto- MNpanaTtna
N Op, KOHCTPYKLMK, NPUHLMN AENCTBUS, NIKOCHI U MUHYCBI.

39 YcTponicTBa s UsMepeHust AaBrneHus, MaHoMeTpbl, U 06pasHmku, KOHCTPYKLMW, MPUHLMN OEUCTBUS,
[OCTOMHCTBA U HEAOCTaTKMU.

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

a1 BoponpoBogHast apmaTypa, BEHTUNN, 3aABMKKN, MEPEXOLHUKN, COEANHEHUS, TPONHWKIN, KOHCTPYKLMMK,
0COBEHHOCTW, NMKOCHI U MUHYCBI

42 MopLHeBon HacoC OAHOCTOPOHHMIA, YCTPOUCTBO, JOCTOMHCTBA M HEQOCTATKM.

43 MopLuHeBON HAcoC ABYXCTOPOHHUIN NPUHLUUN OENCTBUS, YCTPONCTBO, JOCTOMHCTBA U HEAOCTaTKM.

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

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

46 Cnocobbl crnaxuBaHus Nynbcauuii Npu paboTe NopLUHEBLIX HACOCOB, MHOTOLIMITMHAPOBLIE HACOCHI, BO3AYLUHbIE
Konnaku

47 PoTaumoHHbIM NnacTMHYaTbIn HacoC, MPUHUMUM OEUCTBUS, YCTPOUCTBO, JOCTOMHCTBA U HE4OCTATKM.

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

49 LLlecTep&HHbIN Hacoc, NpMHUMN AEACTBUSA, YCTPONCTBO, AOCTOMHCTBA U HEOOCTaTKM.

50 BuHTOBOW Hacoc, NpYHLMN AENCTBUA, YCTPOMUCTBO, JOCTOMHCTBA U HEAOCTaTKN.

51 Mmpapasnuyeckme Npeccobl, HasHaYeHne, KOHCTPYKLUMN, NITHChI U MUHYCbI.

52 OceBol BEHTUNATOP KOHCTPYKLMS, OCOBEHHOCTH, NIOCHI U MUHYCbI




53 LleHTpo6exHbI Hacoc, YCTPOMCTBO, MPUHUUMA AEACTBUSA, OCOBEHHOCTM, NMOChI U MUHYCbI

54 MHorocTtyneH4yaTasa TypborasonyBka, yCTPOMCTBO, paboTa, Nntocbl U MUHYCbI

55 BuxpeBoii Hacoc, yCTPONCTBO, NPUHLMIN AENCTBUSA, OCOBEHHOCTH, NIHOCHI U MUHYCBI

56 CTpyWHble HAcOCbl, KOHCTPYKLMW, NPUHLMN 4ENCTBUSA, OCODEHHOCTU, MAOCHI U MUHYCHI

57 OpnndTbl, KOHCTPYKLUUW, NPUHLMN AEACTBUSA, OCOOEHHOCTU, NIOChI U MUHYCBI

58 MoOHTEXH0, KOHCTPYKLUMK, MPUHLMN OENCTBUS, OCOBEHHOCTH, NITHOCHI U MUHYCbI

59 Mmapasnuyecknin TapaH, KOHCTPYKUMMK, NPUHLMN ENCTBUS,, OCOBEHHOCTH, MAChI U MUHYChI

60 LLlekoBasi opoburka, KOHCTPYKUMS, NPUHLMN 4ENCTBUS, 4OCTOMHCTBA M HeJOCTaTKM

61 LLlapoBble MenbHULIbI, KOHCTPYKLMS, OCOBEHHOCTM, NITHOCHI U MUHYCbI

62 BubpomenbHuULbl, yCTPOUCTBO, NpUHLMN paboTbl, 0COBEHHOCTH, NIKOCHI N MUHYCbI

63 KonnougHasa menbHUUa, KOHCTPYKUUSA, OCOOEHHOCTU, MAChI U MUHYCBI
Tennonepenayva. MonekynsapHas TennonpoBOAHOCTb, KOHBEKUMS, nanyyeHne. OCHOBHbIE TEMNOBbLIE CBOWCTBA

64 Xnakocten u TBEpAbIX Ten. TennoémkocTb, TeNNoThl Pa3oBbIX Nepexonos, KOIMMULMEHT TENTOBOro
paclmpeHusi, KoadPULNEHT TENNONPOBOAHOCTM.

65 YpaBHeHue KOHBEKTMBHOIO TennoobmMeHa u ero nogobHoe npeobpasoBaHume. Kputepun tennosoro nogobus
roMmoxpoHHocTtu, HyccenbTa, Nekne, MNMpangtnsa, Mpacroda.

66 Cxema nepegauu Tenna oT sapa NOToka K MIOCKOW CTEHKe. YpaBHEHNsI TENNOOTAAuUMN.

67 Cxema nepegauv Tensnia oT O4HOro NoToka K ApyroMy yepes TBEPAYH0 CTEHKY. YpaBHEHME Tennonepeaayn

68 YpaBHeHUS TENNONPOBOAHOCTU, CTALMOHAPHOE pacnpegerneHne TeMmnepaTypbl B NIOCKOW CTEHKE.

69 YpaBHeHUe TennonpoBOAHOCTU U €r0 CTaUMOHAPHOE PeLUEeHNE AN LMMMHOPUYECKON TPyObl

70 [BwxyLiaa cuna npouecca Tennonepenaydn, CpeaHasa ABUXKyLLas cuna, BNUSHUE NpAMOTOKa, NPOTUBOTOKA U
NnepekpECTHOro ToKa Ha CPESHIOK ABMKYLLYIO CUny.

71 Anroputm nogbopa TennoobMeHHUKOB, ypaBHEHUS TeNNOBOro 6anaHca, KpuTepmanbHble YpaBHEHWS,
ypaBHeHWs Tennonepegayum, TenioBon NOTOK M TENNOBas Harpyska, TemnepaTypbl 54pa NOTOKa U CTEHOK.
Cnocobbl HarpeBa BeLLecTBa rMyxXnum 1 OCTpbIM NapoMm, 3reKTpUYeckne HarpeBaTenu cConpoTMBIEHNS 1

72 BbICOKOYACTOTHbIE, HAarpeB UHGPaKpacHbIMK U3nydatensMm, oco6eHHOCTHN, 06nacTu NPUMEHEHMUS, NOCHI U
MWHYCbI.

73 Macconepenava, onpeaeneHus, TMnbl Macconepegayn.

74 YpaBHeHUS KOHBEKTUBHOM AN dDY3nM U OCHOBHbIE MacCOOMeHbIE KpuTepun nogobus, anddysmoHHbIe
Kputepun Hyccenbta, Pypobe, MNekne, MNpanatns

75 PaBHoOBecue npu macconepegade, TUMbl paBHOBeCUSA Mexay haszamu, cnocobbl onucaHus, rpadmyeckne cxemsol
OonMcaHus paBHOBECHUS.

76 Onwncanue a3oBoro paBHoBecUs!, basbl, KOMMNOHEHTbI, KOHLIEHTPALUN. TEeMNepaTypbl, XUMUYECKUE
noteHuunansl, npasvno gas N'bbca

77 YpaBHeEHUs MaccooTaaum n Mmacconepegayu, obliasi cxema nepegadv Tenna ot sgpa ogHoOM Xnakom dasbl K
OPYron, Yepes NOBEPXHOCTb pasfena, CXema KOHLEHTpaummn 4nst YypaBHEHUN.

78 [BmxyLwiasn cuna ypaBHEHUN MaccoTAaum, CpeaHss OBUXKYLLAsA cuna, YMCNo U BbiICOTa eAnHULbI NepeHoca
lMpocTasa neperoHka, neperoHka nog yMeHbLUEeHHbIM AaBrieHneM, neperoHka ¢ BogsHbIM napom, opakumoHHas

79 neperoHka, g gepeHunansHoe ypaBHEHNE NPOCTON NEPErOHKN, MIIKCHI, MUHYCbI, 06nacTb NPUMEHEHMS,
CXeMbl annapaToB

80 OCHOBHbI€ TUMbI IMHUI PaBHOBECUSI XKMAKOCTb — Nnap Npu NeperoHKe 1 pekTudukaumm

81 O6wue npuHUMNbI rpacdmyeckoro pacyéta KonoHHbIX annapaToB. Paboune NMHUKN 1 paBHOBECHLIE NINHNN,
TeopeTnyeckne CTyneHn macconepegaydn. Noabop ceveHns, aMameTpa U BbICOTbI KOJTOHHBbI

82 Twunbl KOMOHHbIX annapaToB, HACAO04YHbIe, CUTHATbIE U TapenbYaTble KONOHHbI, JOCTOMHCTBA U He4OCTaTKN

83 PekTtndukaums, obuias cxema NOTOKOB B KONOHHE peKTUdUKaLMK.

84 Cxema rpaduyeckoro pacyéta pektudumkaumm. MatepmanbHbli 6anaHc n pabovme nuHUK, cxema pacdéTa
yucrna cTyneHen pektndukaumm, QrermoBoe Y1CIo, MUHUManbLHoe rermoBoe Y1cho.

85 YKnakocTHasa akCcTpakuus, onpegeneHne, cxema OgHOKPaTHOM SKCTPaKLMM U NOCTPOEHME €€ Ha TPeyrosibHON
auarpamme.

86 TpeyronbHasa gnarpamma ans TPEXKOMNOHEHTHOW CUCTEMbI OrpaHNYEHHO PacTBOPUMBIX XUOKOCTEN.
OnpepgeneHne TOYKM MO COCTaBY M COCTaBY MO TOYKE, NPABUIO pblyara Npy CMeLleHUn ABYX MOTOKOB
OcCHOBHblE NapameTpbl BNaXHOro Bo3ayxa, abcontoTHasi U OTHOCUTENbHAs BNaXHOCTb, YAeNbHasa SHTanbnms,

87 napuvanbHoe AaBneHune Braru B Bo3gyxe, Avarpamma PamaunHa, onpegenenne coctosiHus Bo3ayxa no
TemnepaTtypam X0SI04HOro U MOKPOro TepMOMETPOB, YTO 3TO, NOCTPOEHME Ha AuarpaMmme npouecca
agmabaTnyecKkom CyLLKK

88 Cywwika, onpefeneHne, KOHBEKTUBHAA CyLLUKa M CyLLKa B KAMSALLEM Crioe, JOCTOMHCTBA U HegocTaTkm 0benx
MeTOoJ0B.

89 KnHeTrka KOHBEKTMBHOM CYLLKW, BII@XHOCTb MaTtepuana, CKOpoCTb CYLLUKM, 06r1acT Ha KUHETUYECKON
anarpaMmme CyLUKu

90 MaTepuanbHbIii U TENNOBOW 6anaHCc KOHBEKTUBHOW CYLUWUIIKK, ONpeAeneHne pacxodoB Bo3dyxa v Tenna Ha

CYLUKY




Bbll'lapKa, cxema OD,HOKOpI'IyCHOVI n MHOI'OKOpI'IyCHOVI Bbll'lapHOVI YCTaHOBKWU, MaTepVIaJ'IbeIVI 6anaHc BbINMapHOro

91
annapara.

92 Tennoson 6anaHc BbINapHOro annapara, obLas nonesHasi pasHoCcTb TeMnepaTyp v pacnpegeneHue eé no
Kopnycam.

93  |Anroputm pacyéta o4HOKOPMYCHOW BbINAPHOW YCTaHOBKW, TUMbI TEMNepaTypHbIX NOTEPb.

04 CxeMmbl BbiNapHbIX annapaToBs, NPUHLMN AEACTBUS, JOCTOMHCTBA W HeAOCTaTKM, OQHOKOPMYCHbIE,
MHOTOKOPMNYCHbIE C MPSAMOTOKOM, NPOTUBOTOKOM M NapannenbHbIM TOKOM.

95 Onarpamma cOCTOSHUSA BNaXXHOro BO3ayxa, NOCTPOeHME npoLecca aguabaTnyeckon CyLKU Ha guarpamme
COCTOSIHUS, TEMMepaTypbl MOKPOro U CyXOro TepMOMETPOB.

96 Abcopbuns, Tunel abcopbumm, KOHCTPYKLMM abCcopOUNOHHBIX KONOHH. PaBHOBeCHbIE nNnHMKM abcopbuun

97 ApncopbeHThl, YTO 3TO, Kakue ObiBakoT, Cnocobbl NPUrOTOBNEHUS, CBONCTBA, M30TEPMbI aAcopoumMm 1 ux TUnbl

98 Cxema agcop6bUNOHHONM YCTaHOBKM NEPUOANYECKOro AENCTBUS U ONncaHne ctaami paboTel agcopbepa

99 Cxema agcop6bLUMOHHON YCTaHOBKU HENPEPLIBHOMO AENCTBUSA KUMSLLEro Cnos, NpuHLUMN paboTbl, 4JOCTOUHCTBA U
HeaoCTaTKM

100 |TennoobmeHHUK «Tpyba B TPyOE» KOHCTPYKUMS, OEWCTBUE, NINIOCHI U MUHYChI.

101 |KoxyxoTpy6uaThiii 04HOXO40BOW TENSIO0OMEHHMK, YCTPOMCTBO, JOCTOMHCTBA, HEOOCTaTKM.

102 |KoxyxoTpybuaTtbiii MHOrOX040BOW TEMNNOOOMEHHMK, YCTPOMCTBO, JOCTOMHCTBA, HE4OCTATKM.

103 [KoxyxoTpybuaTbii TENNOOOMEHHUK C NnaBatoLLen roNoBKOW, YCTPOWCTBO, 4OCTOMHCTBA, HEAOCTATKU.

104 |KoxyxoTpybuyatbiii TENNO0OMEHHUK C NTMH30BBIM KOMNEHCATOPOM, YCTPOWCTBO, JOCTOMHCTBA U HEQOCTATKN

105 |KoxyxoTpyb4aTbin TennoobmeHHuk ¢ U obpasHbiMu TpybGKamm, yCTPOMCTBO, JOCTOMHCTBA M HEOQOCTATKM

106 |3meeBuMKOBbIN TENNOOOMEHHNK, YCTPONCTBO, JOCTOUMHCTBA, HEJOCTaTKU.

107 |OpéO6peHHbI TenNOoOMEHHUK, YCTPOWCTBO, LOCTONHCTBA, HEAOCTATKU.

108 |paduToBbLIN TENNOOOMEHHWK, YCTPONCTBO, AOCTOMHCTBA, HEAOCTaTKMN.

109 |CnupanbHblil TeNnoobMeHHNKN, YCTPOWCTBO, AOCTOMHCTBA, HEAOCTaTKM.

110 |KoHaeHcaTop BOASHOro napa cMelleHus ¢ 6apoMeTpruyeckon Tpyoon, rae NpUMEHsIeTCs, NoChl U MUHYChI

111 |KoHOeHCaTOOTBOAUMKM, YTO STO, KOHCTPYKLMM, 0ONacTb NPUMEHEHWUS, MITHOCHI U MUHYCbI

112 |3meeBuMKOBbIN BbiN@pHOW annapaT, cxema, kak paboTaeT, JOCTOMHCTBA U HeoCTaTKu

113 BbinapHow annapart ¢ LeHTpanbHON UMPKYMSILUMOHHOW TPpyOOr 1 BHYTPEHHEN HarpeBaTenbHOW KaMepow,
KOHCTPYKLMSA, NpUHUMN paboTbl, NNHOCHI U MUHYCHI

114 |BbinapHon annapat ¢ NOABECHOW HarpeBaTeNbHONW KaMepow, KOHCTPYKLUMS, NPUHLMMA paboThbl, NKOCHI U MUHYCbI

115 |BbinapHon annapaT ¢ BbIHOCHOW LUPKYNSALUMOHHOW TPYOOW, KOHCTPYKUMS, NpUHLMN paboTbl, NAChbl U MUHYCbI

116 |BbinapHow annapat ¢ BbIHOCHOW HarpeBaTenbHON KaMepomr, KOHCTPYKLUUS, MPUHLUMN paboTbl, NAOCHI U MUHYCbI

117 |BbinapHon annapat ¢ BbIHECEHHOW 30HON KMNEHWS, KOHCTPYKLUMSA, MPUHLMN paboTbl, NIKOCHI U MUHYCBI

118 BbinapHow NpsAMOTOYHbIV annapaT ¢ NOSHUMAIOLLENCS NNEHKOW, KOHCTPYKLUMS, MPUHLMN paboTbl, MACh! 1
MWHYCbI

119 |POTOpPHbIN BbINAPHON NPAMOTOYHbIV annapaT, KOHCTPYKUMS, MPUHLMN paboTbl, MACH U MUHYCbI

120 |[BbinapHow annapat ¢ NPUHYAMTENbHON LMPKYNAUMEN, KOHCTPYKUMS, MPUHLMN paboThl, NACH! 1 MUHYCbI

121 |Cxema BblinapHOW YCTAHOBKM C TEMMOBLIM HACOCOM, KOHCTPYKUMS, MPUHLUMN paboTbl, NAChI U MUHYChI

122  |lMoBepxHOCTHLIN abcopbep, yCTponcTBo, paboTa, AOCTOMHCTBA, HeA4OCTaTKK 06nacTb MPUMEHUMOCTH

123 |Tpy6uatbii abcopbep, yCTPONCTBO, paboTa, [OCTOMHCTBA, HEAOCTaTKN 06nacTb NPMMEHUMOCTU

124 Abcopbep ¢ nnocko-napannenbHON Hacagkom, yCTPOMCTBO, paboTa, 4OCTOMHCTBA, HEAOCTATKM obnacTb
NPUMEHUMOCTH

125 |ABcopbep c BoCxofsLLen NNEHKON, yCTPONCTBO, paboTa, 4OCTOMHCTBA, HegocTaTkn 0bnacTe NPUMEHNMOCTU

126 HacapouHbii abcopbep, TNkl Hacagok, YCTPOMCTBO, paboTa, AOCTOMHCTBA, HeAOCTaTkM 0bnacTtb
NPUMEHUMOCTH

127 OMynbraumoHHbIN Hacago4Hbln abcopbep, yCTponcTBo, paboTa, AOCTOMHCTBA, He4OCTaTKn 0b6nacTb
NPUMEHMMOCTH

128 Tapenbyatbii abcopbep ¢ npoBarnbHbIMU peLLETKaMm, yCTPONCTBO, paboTa, JOCTOMHCTBA, He4oCcTaTkM obnacTb
NPUMEHMMOCTH

129 |TapenbuaTbii abcopbep ¢ nepenmBHbIMK TpyOkamm

130 KoHcTpyKumm MaCCE)O6MeHHI>IX Tapenok, cUTYyaTble, KOnnaykoBble, KOHCTPYKLUS KOMNMaYvKoB, KancynbHble,
KnanaHHble, YCTPOUCTBO, paboTa, AOCTOMHCTBA, HeAoCcTaTku 06nactb NPUMEHNMOCTHU

131 |Monbiv pacneinmBatowmin abcopbep, ycTporcTeo, paboTa, 4OCTOMHCTBA, HEAOCTaTKM 0bnacTb NPYMEHMMOCTK

132 |AGcopbep BeHTypu, ycTpoinctso, paboTta, 4OCTOMHCTBA, HegoCTaTkn 06nacTe NPUMEHUMOCTH

133 Cxema yCcTaHOBKM HenpepbIBHOW pekTudmkaummn, ycTponcTeo, paboTta, 4OCTOMHCTBA, HeaocTaTkn obnacTb
NPUMEHUMOCTH

134 Cxema yCTaHOBKM NEepUOANYECKON pekTUdMKaLmm1, yCTpocTBo, paboTa, JOCTOMHCTBA, HeaocTaTkm obnacTb

NPUMEHNUMOCTH




135 CmecuTenbHble MHOTOCTyneH4YaTble 3KCTPaKTOPbl, CXemMa, nNpuHumn paﬁOTbI, OOCTOMHCTBA U HEOOCTaTKn

136 PacnbinutensHbIN KONOHHbLIN OKCTPAaKTOop, cxema, npuHumn pa60T|>|, OOCTOMHCTBA U HEOOCTATKN

137  |[OnOYHbIA KOMOHHbLIN 9KCTPAKTOP, CXema, NPUHLMN paboTbl, JOCTOMHCTBA U HEAOCTATKM

138 |CuTuaTblii KONOHHBIN 3KCTPAKTOP, CXema, NPUHLMM paboTkl, 4OCTOMHCTBA U HEAOCTaTKM

139 [POTOpPHO-OMCKOBBLIN KONMOHHbIN SKCTPAKTOP, CXema, NpUHUMN paboTbl, JOCTOMHCTBA W HEQOCTaTKK

CuTuaTbli C MOPLUHEBLIM MYNbCATOPOM KOJOHHBIM 3KCTPaKTOpP, CXemMa, NpUHLMN paboTkl, JOCTOMHCTBA U

140
HegocTaTKu

141 HacagouHsbli ¢ THEBMAaTUYECKUM MyNbCATOPOM KOMOHHbIN 9KCTPaKTOp, cXemMa, NPUHLMN paboTbl, AOCTOUHCTBA U
HeJocTaTKu

142  [LleHTpOoGeXHbIN 3KCTpaKTOp, CXema, NpuHUMN paboTkl, 4OCTOMHCTBA U HEQOCTaTKU

143 |lopu3oHTanbHbIM agcopbep, ycTponcTeo, paboTa, 0COBEHHOCTU, JOCTOMHCTBA U HEAOCTATKU

144 |BepTtukanbHbin agcopbep, yCTponcTBo, paboTta, 0cobeHHOCTH, AOCTOMHCTBA U HEJOCTaTKM

145 |KonbueBown agcopbep, ycTponcTBo, pabota, 0cO6GEHHOCTN, AOCTOMHCTBA U HEAOCTaTKN

Ancopbep, ¢ ABMXKYLLIMMCS CIIOEM akTUBHOTO YIS, YCTPONCTBO, paboTa, 0COGEHHOCTM, AOCTOMHCTBA U

146
HepocTaTku

147 OpHokamepHbIn agcopbep ¢ ABMXKYLLUMMCS CrioeMm, YCTPONCTBO, paboTa, 0CO6EHHOCTM, JOCTOMHCTBA U
HeJoCTaTKM

148 MHorokamepHbI agcopbep ¢ ABUXKYLLMMCS CoeM, YCTPOMCTBO, paboTa, 0CO6EeHHOCTU, AOCTOUHCTBA U
HepocTaTku

149 |KamepHasi cywmrka, yCTpoWcTBO, paboTa, AOCTOMHCTBA U HEQOCTaTKu

150 |TyHHenbHas cywmnka, ycTpoicTBo, paboTa, AOCTOMHCTBA M HEQOCTaTKM

151 |JleHTOuYHasi cywmnka, yCTPONCTBO, paboTa, JOCTOMHCTBA M HEQOCTaTKN

152 |BapaGaHHas cyluunka, yCTpoincTBo, paboTa, 4OCTOMHCTBA M HEQOCTATKU

153 |OpHokaMepHas C KUMSLLMM CIIOEM CYLUWUIKa, YCTPOMCTBO, paboTa, JOCTOMHCTBA M HEAOCTaTKU

154 |OByxkamepHas C KUMSLIMM COeM CyLUMrKa, YCTPONCTBO, paboTa, JOCTOMHCTBA U HEOOCTaTKM

155 |CTyneH4aTo-npOTUBOTOYHAS C KAMSLLMM CIOEM CYLUUIIKA, YCTPOMUCTBO, paboTa, OCTOMHCTBA U HeOCTaTKu

156 |PacnbinuTenbHas cylmnka, ycTporicTBo, paboTa, AOCTOMHCTBA U HEeQoCTaTKu

157 |MHeBMaTMYeckas cyluunka, yCTponcTBo, paboTa, JOCTOMHCTBA U HeOCTaTKM

158 |[IpebkoBasi Bakyym cyLumrka, yCTPONCTBO, paboTa, JOCTOMHCTBA M HEOOCTaTKM

159 |OeyxBanbLoBas cyliuska, yCTPOWUCTBO, paboTa, JOCTOMHCTBA U HeOCTaTKM

5.2.2 TunoBble TeCcTOBble 3aAaHNA

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

Ne n/n YcnoBust TUNOBLIX 3aada4

1 Bo ckonbko pa3 Heob6XxoAMMO YMeHbLIWUTb ANUHY Tpybonposoaa, YTo6bl NoTepst Hanopa Ha TpeHne ocTaBanach
MOCTOSIHHOW NPY CHUXXEHWUU TemrnepaTypa BOAbl C

90 oC po 10 oC. Pexxum TeyeHnst TaMUHapHbIN.

2 OnpegennTb pacxog BoAbl B Tpybonposoae anvHor 100 M u anametpom 73x1,5 mm. MNoTepsa Ha TpeHre — 5 M.
KoahpmumeHT TpeHms 3aBUCUT TONBKO OT LLIEPOXOBATOCTH, paBHon 0,03 Mm.

3 Paccuutatb koadhpmUMeHT None3Horo 4encTenst LeHTpobexHoro Hacoca. NMogayva Hacoc-180 m3/4. MNoTHOCTL
xugkoctn - 900 kr/m3. Hanop Hacoca — 50 m. 3aTtpayeHHas mowHocTb — 3000 Br.

4 OnpegenuTb MakcumanbHbI AMamMeTp LWapoobpasHoW 4YacTuubl, OCaxOaeHWe KOTOPOW MpPOMCXOAUT Mpu
namuHapHom pexume (Re = 0,2). TemnepaTtypa Bogbl — 15 oC. NnoTHocTb yactuy — 1650 kr/m3.

5 Bo ckonbKo pa3 yBenuuUTCH MpOM3BOAMTENBbHOCTb MogorpesaTens, ecnu ctanbHble TpyObl 3aMeHWUTb Ha
mMegHble? KoadbduuymneHTtsl Tennootgayum (Bt/m2 K) a1 =10000; a2 =2000. KoathdmumeHT TennonpoBogHOCTH
ctanm — A = 17 B1/(mxK).




5.3 MeToauyeckue matepuarnbl, onpegensivowime npoueaypbl oLeHMBaHUA 3HaHUWA, YMEHUI, BNafeHU (HaBbIKOB
1 (UNKN) NPaKTUYECKOro onbiTa AeATENbLHOCTH)

5.3.1 YcnoBus gonycka oby4atrowerocsi K npomMexXyTo4HOW aTrecTaumm U NopsAoK NMUKBMAALMKN akafeMU4yeckon
3a10/MKEeHHOCTH

lMpoBedeHne NPOMEXYTOYHOW aTTecTauun perfiameHTMpPoOBaHO JloKanbHbIM HOopMaTtuBHbIM aktom CI6MYMTA
«lMonoxeHne o0 NpoBeAeHMN TEKYLLLErO KOHTPONSA YCNeBAaeMOCTM U MPOMEXYTOYHOM aTTecTauumn obydaroLmxcay
YcnewHasa caaya nabopaTopHOro npakTukyma
Cpaya KOHTPOMbHON paboThbl.
Cpayva v 3awmTa KypcoBon paboThbl.
5.3.2 ®opma npoBefeHUs NPOMEXYTOYHOM aTTecTaumum No AUCUMnInHe

YcTHas + MucbmeHHas KomMnbloTepHOE TECTMPOBaHNE NHas

5.3.3 Oco6eHHOCTU NpoBeAeHUsi NPOMEXYTOYHOM aTTecTauMmn No AUCLUNNNHe
40 MVMHYT Ha NOArOTOBKY Ha TPW BOMpoOCca B 3k3aMeHaLMOHHOM GuneTe

6. YYHEBHO-METOOMYECKOE N UH®OPMALMOHHOE OBECMNEYEHUE OUCUUNIIUHDI
6.1 YyebHasa nutepaTtypa

ABTOp 3arnasue | MN3gaTtenbLcTBo [oa nspaHusa | Cchbinka

6.1.1 OcHoBHas y4yebHas nuTepaTtypa

PomankoB  I1.  T.,|[MaccoobmeHHble npouecchl Cankr-MeTep6ypr: http://www.iprbooksh
®ponos B. d., [ xmnyeckon TexHonornm XUMU3OAT ’ 2017 op.ru/67361.html
dnuciok O. M.
PomankoB, T1. T.,|MeTtogbl pacyeTta npoueccoB http://www.iprbooksh
®ponos, B. ®.,[n annapatoB xumMmnyeckom CaHkr-lMeTepbypr: 2020 0p.ru/97815.html
®nmciok, O. M. TexHonormn  (Mpumepbl U XUMUSOAT

3agayn)
6.1.2 lononHuTenbHasa yyebHasa nutepartypa
Kanango, A. B.,|[fvapaBnuka, rmgpomMallunHbl . http://www.iprbooksh
CepgatokoBa, E. A. W rMaponHEBMONPUBOA Tlyranck: Khvta 2020 0p.ru/111210.html
YynkoBa 0. H.,|f'woporasogmMHamuka. http://publish.sutd.ru/
LLlaxaHoB B. [.,|KoHTponbHble paboTbl Cno.: creryntp 2014 tp_ext_inf_publish.ph
Barpos W. B. p?id=1576

6.2 MNepeyeHb npocdheccnoHanbHbIX 6a3 AaHHbIX U MHPOPMALIMOHHO-CNPABOYHbIX CUCTEM

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

6.3 Mepe4yeHb NULEH3MOHHOIO U CBO6OAHO pacnpoCcTpaHAeMOro NporpaMmMHoOro oéecnevyeHus
Microsoft Windows
MicrosoftOfficeProfessional




6.4 OnucaHue matepmanbHO-TeXHM4YECKOM 6a3bl, HeEOOXoAUMON Ans OoCcyLecTBNEeHUA obpa3oBaTenibHOro
npouecca no gucumnnuHe

YcTtaHoBKa onsa
YcTaHoBKa ansi
YcTtaHoBKka onsa
YcTaHoBKa ans
YcTaHoBKa ans
YcTtaHoBKka onsa
YcTaHoBKa ans
YcTtaHoBKka onsa
YcTaHoBKa ansi
YcTtaHoBKka onsa
YcTaHoBKa ans
YcTtaHoBKka onsa
YcTaHoBKa ansi
YcTtaHoBKka onsa
YcTaHoBKa ans
YcTtaHoBKka onsa
YcTtaHoBKka onsa

N3MepEeHNs rMapocTaTMYecKoro gaBneHns
N3y4YeHuns paBHOBECUS XMAKOCTW BO BpallaloLLEMCsl COCyae

N3y4eHnda pexmumMmoB Te4YeHna XNOKoCcTu

N3MepeHMs BA3KOCTN BOAHbLIX PaCTBOPOB

onpeneneHnst pacxona XUAKoCTU NPU UCTEYEHUN U3 OTBEPCTUI U HAcaaKoB

onpegeneHuna COI'IpOTI/IBJ'IeHVII7I Te4YeHU XNOKOCTnN B pr6onp0|30p,e, MeCTHbIX U MO AlNnHe
ncnblTaHUs LLeHTPobEeXHOro Hacoca

NCMbITaHUSA LWECTEPEHHOIO Hacoca

N3y4YeHMs1 CKOPOCTU PUNbTPOBAHUS

N3y4eHnsa conpoTuBIeHUA KMnawero cros

n3y4yeHus npolecca Tennonepenayn

N3y4eHUs MPOCTON NEPEroHKN

n3y4yeHus TemnepaTypHOR genpeccum

N3y4eHns OOQHOKPaTHOM SKCTpaKumnm

N3y4YeHus1 paBHOBECUS C CUCTEME TPEX OrPaHUYEHHO PaCTBOPUMbIX APYr B ApYre XUAKOCTEN
n3yvyeHuna KOHBEKTUBHOMN CYLLUKN

N3Y4YEeHMS CYLLIKW B KUMSILLEM Crioe

AyauTtopus

OcHalleHune

KomnbloTepHbIn knacc

MynbTumeauinHoe oGopyaoBaHWe, KOMMbIOTEPHAs TEXHUKA C BO3MOXHOCTHIO MOAKMIOYMEHUS K
cetn «WHTepHeT» wn obecneyeHneM [ocTyna B 3MEKTPOHHYK  MHGOPMALMOHHO-
obpa3zoBaTenbHyo cpeay

JlekumoHHas ayamtopus

MynbTumeaunHoe obopyaosaHue, cneunanuamposaHHasa mebenb, Jocka

YuyebHas ayautopus

CI'IeLI,I/laJ'II/I3VIpOBaHHaF| mebenb, gocka
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