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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:
MpenBapuTenbHasi NOArOTOBKA NpegnonaraeT co3gaHne OCHOBbI Anst GOpMMPOBaHMSA KOMMNETEHLMIA, YKa3aHHbLIX B M.
2, Npy U3y4YeHNN OUCLUMNIIUH:

OpraHuyeckas xmmmsi

AHanuTnyeckas xuMmusl 1 U3NKO-XMMUYeckme MeToabl aHanmsa
OOwas n HeopraHuyeckast XuMnsi

MaTemaTumka

®usnka

MHdopmaumnoHHbIE TEXHOMOMK

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

HavmeHoBaHue v cogepxaHve pasgenos,
TEM U y4EOHbIX 3aHATUIA

CemecTp
(kypc gns 3A0)

KoHTakTHas
paboTta

J1ab.
(4achbl)

Jlek.
(4achbl)

CP
(4achbl)

MHHOoBaL.

dopmbl
3aHATUI

dopma
TeKyLLero
KOHTpons

Pasgen 1. l'mpgpasnuka

Tema 1. BBegeHue. NpeameT ancumnnimHbl 1
ero 3agayv. Knaccudukaumsa npoLeccos
XUMUYECKOWN TEXHOMOIUN.

Tema 2. OcHOBbI TEOPUN NEpPEHOCa.
Kuakoctb. Onpegenexne. CeoncTea
XWUOKOCTW.

Tema 3. N'mgpocTtaTtuka. MN'magpoctaTtmyeckoe
nasneHne. OCHOBHOE ypaBHeHWE
rmopocTaTuKu.

Tema 4. YpaBHEHNSA OBWKEHUS XKUAKOCTH.
JlabopaTopHas paboTbl.
OnpepneneHne pexuma TeYEeHUS XKUOKOCTHN.

Tema 5. dusmyeckoe mogenmpoBaHme
XUMUKO-TEXHONOMMYECKMX NPOLLECCOB

Pasgen 2. M'vapasnvyeckue npoueccol

Tema 6. TeyeHne XnakocTu Yepes 3epHUCTbIN
cnon. M'mapoanHamumka B3BELLEHHOrO Cros.

Tema 7. Knaccudumkaumsa Hacocos.
OcHoBHble NapameTpbl paboTbl. YCTPONCTBO
W MPUHLMN OENCTBUS LEHTPOOEXKHOIO 1
06BbEMHbIX HACOCOB.

JlabopaTopHble paboTbl.

VcnbiTaHne WwecTepeHHOro Hacoca.

Tema 8. CxaTtue n nepemMeLleHne rasos.
OcCHOBHblE 3aKOHOMEPHOCTM CXaTus rasos.
YCTPONCTBO U NPUHLMN AENCTBUSA.

Pasgen 3. N'mapomexaHnyeckme npouecchl

Tema 9. Knaccudmkaumss HeoOgHOPOAHbIX
cucTeM mn cnocobbl nx pasgeneHus. MNpouecc
oTcTamBaHus. KOHCTPpYKLMM OTCTOMHUKOB.

Tema 10. Mpouecc punbTpoBaHUA.
KoHCTpyKUun punbTpos.

Tema 11. lNMpouecc ueHTpndyrupoBaHus.
KoHCTpyKUun LeHTpUdoyr.

Tema 12. OumcTKa ra3oB OT TBEPAbIX U
Xuakmx yactuu,. KoHcTpyKumum
nbineynosuTenen.

Tema 13. MNepemewimBaHne. MoLHOCTb,
notpebnsemas mewankon. KoHCTpykuum
MeLLIarnoK.

Wtoro B cemecTpe (Ha kypce ang 3A0)

KOHch'IbTaLI,MM M NPOMEXYyTO4YHasA atrectauma
- HEeT

HU

K,J1,Ko

K.J1

28

Pasgen 4. OcHoBbl Tennonepeaayu

Tema 14. OcHoBHble NoHATUS. Crnocobbl
nepeHoca TennoTbl. TennonpoBoaHOCTb.
YpaBHeHUs1 TENNONPOBOAHOCTH.

10




Tema 15. KoHBekTMBHasA TennooTtaaya.
MexaHn3m nepeHoca TennoTbl. YpaBHeEHUe
Tennootaayun. Tennosoe nogobue.

Tema 16. OCHOBHOE ypaBHEHUE
Tennonepegayn. CpegHsas pasHOCTb
Temneparyp.

12

Pasgen 5. lNpoueccokl HarpeBaHna n
BblNapmnBaHusi

HU

Tema 17. INMpOMbILUNEHHbIE TENNOHOCUTENN.
Mpouecchl HarpeBaHus, OXNaXaeHus,
KoHOeHcaunn. PacyéT n KOHCTPYKL MK
TENnoobMeHHbIX annapaTos.

JlabopatopHas paboTa. N3yveHune npouecca
Tennonepeaayu.

Tema 18. Npoueccol BoinapmBaHus.
YpaBHeHUS maTepuanbHbIX TENOBbIX
B6anaHcoB 0QHO- 1 MHOTOKOPMYCHOW
YCTaHOBOK.

13

Tema 19. TemnepaTypHble NoTEPU NpPU
BblnapmBaHun. NonesHas pasHoOCTb
TemnepaTyp u e€ pacnpegerneHue no
Koprnycam. YCTPOWCTBO BbIMapHbIX
annapaTtoB. PacyéT BbinapHbIX YCTAHOBOK.
JlabopaTopHas pabota. U3yueHue
TemnepaTypHOu Aenpeccun TEXHONOrMYECKNX
pacTBOpOB.

10

Pasgen 6. OcHoBbl Macconepegayn

12

HU

Tema 20. OcHoBbl macconepegayn. Obuwme
nosnoXxeHusi. YpaBHEHUSI MaccooTAaum 1
macconepegayu. lNogobue anddy3noHHbIX
NpoLEeccoB.

Tema 21. Abcopbums. MaTepuanbHbIn
©anaHc. YpaBHeHue paboyel nnHun. Beibop
abcopbeHTa. KoHCTpyKuumn n pacyér
abcopbepos.

13

Tema 22. Pektudpmkaumsa n neperoHka.
®da30Boe paBHOBECHE XUAKOCTb-Nap.
YpaBHeHus pabounx NMHUIM AN BEPXHEN U
HWXKHEWN YacTen KONOHHbI. KOHCTPYKL MK 1
pacyeT pekTUMNKALNOHHBIX KOFTOHH.
JlabopaTopHble paboTbl.

M3yyeHne npocTor neperoHku.

M3yyeHne npouecca pektudukalmm
OVHapHbIX CMecen.

13

Tema 23. DkCTpaKkumnsa n3 pacTBopoB.
PaBHOBecun B cuctemax XunakocTb-
Xnakoctb. Pacyét npouecca akcTpakumm.
KOHCTpYKLIMW 3KCTPaKTOPOB.
JlabopaTopHble paboThl.

M3yyeHne paBHoBecUs B
TPEXKOMMOHEHTHbIX pacTBopax.
M3y4eHne npouecca ogHOKpaTHOM
3KCTpaKuun.

12

Tema 24. Agcop0bums. NpomblInNeHHbIe
apcopbeHTbl. KOHCTpyKUMK 1 pacyéT
agcopbepoB NeEpMOANYECKOro U
HenpepbIBHOrO AENCTBUS.

10

10

JIK




Tema 25. Mpoueccol cywkun. Knaccudgumkauus.
[unarpamma cocTosiHUS BNaXKHOro Bo3ayxa.
MaTepuanbHbIn 1 TennoBor 6anaHchl
npotiecca cyLiku. Pac4ért npouecca CyLiku.
KOHCTpYKLUM CYLUMIOK.

JTabopaTopHble paboThl.

M3yyeHne npoLecca KOHBEKTMBHOW CYLLKW.
MN3ydeHune cylwikun B KUMSILLEM CrI0e.

Tema 26. HoBeline goctuxkeHus B obnacTtu

12
npoueccos 1 annapaTtos. 3aknoyeHue.

Pasgen 7. lNpoekTnpoBaHne yCTaHOBOK

Tema 27. HacocHas ycTaHoBKa.

. b 12
Pacyét HacoCcHOW yCTaHOBKM.

Tema 28. BoinapHas yctaHoBKa.

. J 12
Pac4yéT BbinapHON yCTaHOBKM.

Tema 29. YcTtaHoBKa HenpepbIBHOM
pekTudukaumnn. 13
MpakTuyeckoe 3aHsTHE. Pacuér

pPEeKTUPUKALNOHHON YCTaHOBKN. K

Tema 30. AGcopbLMOHHas yCcTaHOBKa.

Pacuét abcopbuMOHHOWN yCTaHOBKM. 12

Tema 31. AgcopbumoHHas ycTaHOBKa.

. o 12
Pacuér a,EI,COp6LI,VIOHHOVI YCTaHOBKMW.

Tema 32. CywmnnbHas yctaHoBKa.

. - 12 HA
Pacyét cylumnbHom yCTaHOBKM.

Tema 33. PacyéT TennoobMeHHbIX
YCTaHOBOK.

14

Utoro B cemecTtpe (Ha kypce ans 3A0) 8 24 234

KoHcynbTaumm n npoMexyTodHas attectauus

(Ok3ameH, Kypcosas paborta, 3a4erT) 4,75 17,25

Bcero koHTakTHasa pa6ota n CP no

AUCLMNNuHe 44,75 279,25

4 KYPCOBOE NPOEKTUPOBAHUE

4.1 Uenun n 3aga4m KypcoBon paboTbl (npoekTa): Llenb KypcoBOro npoekTMpoBaHns - MpUBUTME CTyAEeHTaMm
HaBbIKOB CaMOCTOSITENbHOW paboTbl MO PeLLeHMI0 KOMMNIEKCHON MHXXEHEPHOW 3aaym, a Takke No COCTaBMNEeHUI0 TEXHUYECKON
OOKyMeHTauun. 3Tu HaBbIKM HEOOX0AMMbI B NpeACcTosILLEl NpakTUYecKon AesATeNbHOCTY No cneynanbHocTu. 3agayen
KYpCOBOr0 NMpOEKTUPOBaHUS ABNsIeTCS yrnybneHue 1 3akpenneHme 3HaHWi No TeopeTuyeckor 1 nabopaTopHbIM YacTsM Kypca
«[Mpoueccel 1 annapaTtbl XMMUYECKON TeXHONorum» 1 6onee rnybokoMy OCMbICNIEHNIO CBEAEHWUI, MOMyYEHHbIX Ha y4eOHbIX
npakTuKax.

4.2 TemaTuka KypcoBoi paboTbl (MpoekTa): Temoii KypCoBOro NpoekTa SBMSeTCs pacyeT TEnso- Um
MaccoOoBMeHHOM NPOMbILLIIEHHO YCTAHOBKM, BKITHOYaIOLLEN KDOME OCHOBHOrO annapara BcrnoMoraTternsHoe obopyaoBaHme
(TennooBMeHHUKM, HACOChl, KOMMPECCOPHbLIE MaLUWHbLI U T. A.) U BbIGOP Ha OCHOBE 3TUX PacYETOB CTaHAAPTHLIX annapaTos.

4.3 Tpe6oBaHUs K BbINOJIHEHUIO U NpeACcTaBIeHUI0 pe3yNnbTaTOB KypcoBOM paboThbl (MpoekTa):

TpeboBaHWsI K BbINOMHEHUIO U NPEACTaBIIEHUIO PE3yrbTaToOB KypPCOBOro NpoekTa.

PesynbTaTthl NpeacTaBnsitoTCs B BUAE PaCHETHO-NMOSICHUTENBHOM 3anucknm obbémom = 20 cTpaHuu, copepkallen
cnepywwimMe pasfenbl: BBEAEHUE, OnucaHue YCTaHOBKM, pacyeTbl OCHOBHOIO M BCMOMOraTernbHOro o6opyaoBaHus,
3aK/MOYEHNE W CMUCOK WCMOSb30BaHHbIX MWCTOYHMKOB, M rpadMyeckom 4acTu, COCTOSLWEN W3  NpUHUMNNANbHON
TEXHOMOIrMYECKON CXEMbI YCTAHOBKWN U YepTexxa obLLEero Buaa OCHOBHOIO annapaTta, BKItoYas pas3pesbl, CEYEHUS U OTAENbHbIE
y3nbl. PaboTa BbINOMHAETCA CaMOCTOATENbHO C MCMOMb30BaHNEM CMPaBOYHON 1 METOAMYECKON NuTepaTypbl u ABM.

5. ®OH[ OLIEHOYHbIX CPEACTB AN NPOBEAEHUA NPOMEXYTOYHOW ATTECTALMU



5.1 OnucaHue nokasaTerneu, KpuTepmeB U CUCTEMbl OLleHUBaHUSA pe3ysibTaTOB 00y4YyeHUsA
5.1.1 NMokasaTtenu oueHMBaHUA

Kopn HanmeHoBaHWe oLeHOYHOro
MokasaTtenu oueHnBaHNS pesynbTaToB 0byveHus
KOMMAeTeHUUN cpeacTea
XapakTepusyeT NpoLecCbl  XMMUYECKOW TEXHOSOMN C y4eTOM
M3MYECKMX 3aKOHOMEPHOCTEN.
lMepeveHb KOHTPOSbHbLIX
O6ocHoBbIBaeT BbIGOp npoueccos n nx AnnapaTypHoe odopmIieHne, BOMNDOCOR
OliK-4 NCNonb3ys 3HaHUs PU3NYECKNX TEOPUM. K Eosaﬂ. a6ota
BbibupaeT TnoBble annapaTbl, BbIMOMHAET pacyeTbl, ICXOAs U3 yp P )
KoHTponbHas paboTa
NPUHUMNOB Hanbonee apeKTUBHOrO JOCTUKEHNSI LIENEBOrO
TexHonorm4yeckoro acheKTa, CoOCTaBNsAeT TEXHONOrMYECKYI0 CXEMY.

5.1.2 Cnucrtema v KpuTepmm oLeHNBaHUA

LWkana oueHnBaHns

Kputepuun oueHnBaHns cpopMMpOBaHHOCTU KOMMETEHLNIA

YcTHOe cobecenoBaHue

MncbmeHHas paboTta

5 (oTnun4HO)

IMonHbIN, ncyepnbiBaOLWNN OTBET, ABHO
OEeMOHCTpUpYoLLMIA rNyboKoe NOHMMaHue
npeameTa 1 LUMPOKYH 3pYANLIMIO B
oueHuBaemon obnactu. Kputnueckun,
OpUrMHarnbHbIV NOAXOA K MaTepuany.
KayecTBO UCMONHEHUSI BCEX 3NEMEHTOB
3a[jaHuNs MNOSTHOCTbLIO COOTBETCTBYET BCEM
TpeboBaHusAM.

O6yyatoLmiics BCECTOPOHHE 1 rny6oko
pa3paboTan TemMy Ha OCHOBE LLUMPOKOro Kpyra
WCTOYHMKOB TEXHUYECKON NuTepaTyphbl u
HOPMAaTUBHO-TEXHUYECKOW JOKYMEHTaLMM,
NPOSIBUI CAMOCTOATENBHOCTL, NpeacTaBun
npaBuUsibHblE pacyeThl U BbIBOAbI, MPUMEHWNIT
pa3HooOpa3Hble METOAbI PELLUEHUSs], B TOM Yucre
CBEpPX OroBOPEHHbIX B 3aaHnK; HeT
CYLLLECTBEHHbIX HEJOCTATKOB B NOSICHUTENbLHOW
3anucke (rpadpmyeckon 4yacTm n cTmne
N3NOXEHWSA), NPU 3aLLUTE KypCOBOro NPOeKTa He
JonylLLeHbl NOrPeLIHOCTM B MHTEpNpeTaumm
NOAXOAA K peLLeHuIo 3aa4m 1 pe3ynbTaToB

4 (xopoLuo)

OTBET NOIHbIN, OCHOBAHHbLIN Ha
npopaboTke Bcex 0b6a3aTenbHbIX
NCTOYHUKOB UHpopmaLmu. Moaxog K
MaTepuany OTBETCTBEHHbIW, HO
CTaHOapTHbIN.

MHauBmayanbHoe 3agaHne BbIMONIHEHO B
JocTaTodHOM 06beMe, HO orpaHMyMBaeTcs
TONbKO OCHOBHbLIMM NOAXO4AMM.

OTBeT cTaH4apTHbIN, B LEENOM
Ka4yeCTBEHHbIN, OCHOBaH Ha Bcex
0bsa3aTenbHbIX NCTOYHUKAaX MHAOpMaLUK.
MpucyTcTBYIOT HEGONbLUME Npobensl B
3HAHMWAX UMW HECYLLIECTBEHHbIE OLUMOKN.
Pa6oTa BbinonHeHa B COOTBETCTBUU C
3agaHnem. Mimetotca otaenbHble
HeCyLLEeCTBEHHbIE OLUMOKN unn
OTCTYNNEHUs OT NpaBusT 0PopMIIEHNS
paboThbl.

O6yyatowmiica B NonHOM o6beme BbINOMHWI
3agaHue Ha KypCOBOM NPOeKT, NposiBUN
CaMOCTOSTENbHOCTb, NPeACTaBu NpaBubHble
pacyeTbl 1 BbIBOAbI; HET CYLLECTBEHHbIX
HeJoCTaTKOB B MOACHUTENBbHOM 3anucke
(rpadouyeckor Yactu 1 cTUne U3NoXeHus), Npu
3aLLUmMTe KypCOBOro NpoekTa AOMNyLEeHbI
HebornbLUMEe NOrpPeLLHOCTM B MHTEPNPeTaLmn
NMOAXOAA K peLLeHuIo 3aa4m 1 pesynbLTaToB.
Obyuatowmiicsa B NosIHOM 06beme BbINOMHW
3agaHuve Ha KypCcoBOW NPOEKT, NPOSIBUI
CaMOCTOSTENbHOCTb, NPeACTaBu NpaBubHble
pacyeTbl 1 BbIBOAbI; HET CYLLECTBEHHbIX
HeOCTaTKOB B MOACHUTENBbHOM 3anucke
(rpadouyeckor Yactu 1 cTUne U3NoXeHus), Npu
3aLLUMTe KypCOBOro NpoekTa AOMNyLLEeHbI
HebornbLUVe NOrpeLlHOCTM B MHTEpNpeTaumm
NOAXOAa K peLLeHuIo 3aa4m 1 pesynbTaTos,
AonyLleHbl HapyLleHWs nnm HebpexxHOCTb B
0ohopMIEHNN NOACHUTENBHOW 3annCKn

3 (yooBneTBopuTENbHO)

OTBeT BOCNpOU3BOAUT B OCHOBHOM TOSbKO
NeKUMOHHbIe MaTepuarbl, 6e3
camMocCTosiTENbHOM paboThl C
pekoMeHA40BaHHOMW NMTepaTypomn.
[eMoHCTpupyeT NoOHNMMaHue npeameTa B
uenowm, 6e3 yrnybneHus B getanu.
MpUCyTCTBYIOT CyLLECTBEHHbIE OLUMOKN UK
npo6enkl B 3HAHUSAX MO HEKOTOPLIM TEMaM.
3apaHve BbINOMHEHO NOMHOCTbLIO, HO B
paboTe ecTb OTAemNbHbIE CYLLECTBEHHbIE
owmnbkn, NMbo KayecTBo NpeacTaBneHus
paboTbl H13Koe, Nnbo paboTta
npeacTaBreHa ¢ ono3gaHuem.

OTBeT HenomHbIA, OCHOBAHHbIV TOMNbKO Ha
NEeKUMOHHBIX MaTepuanax. [pu noHumaHum
CYLLHOCTM nNpegmeTa B Lieriom —
CyLlecTBeHHble OLWMBKM unm npobensl B

O6yyatowmiics B LeNOM BbINOMHWUM 3adaHune
KYpCOBOro NpoeKTa, HO MPOSIBUN
HEeAOCTaTOYHY CaMOCTOATENbHOCTb, U1
notpeboBanach cyLecTBeHHasi TOMOLLb
npenogaBaTtens; HET CYLLEeCTBEHHbIX
HeJoCTaTKOB B NMOSACHUTENbHOW 3anncke
(rpadhmueckon yacTu n CTUNe N3NOXeHUS).
O6yuatowmiicsa B Lenom BbINOMHUA 3agaHne
KYpPCOBOIo NpoeKTa, HO NPOSIBUN
HeJOCTaTOYHYH CaMOCTOATENBHOCTb, U
notpeboBanach CyLeCTBEHHAsi MOMOLLb
npenogaearens; NosicCHATENbHas 3anucka
odopMneHa HEBPEXHO.




3HaHUAX cpasy Mo HECKONbKMM Temam,
He3HaHue (NyTaHuLua) BaXHbIX TEPMUHOB.
3afaHue BbINOMHEHO MOSHOCTLIO, HO C
MHOIOYUCMEHHBIMU CYLLEECTBEHHbLIMU
owmnbkamu. MNpy 3TOM HapyLUeHbl NpaBuna
0hOPMIEHUS NN CPOKM NPEeACTaBMNEHUS
paboThbl.

HecnocobHocTb oTBETUTL Ha Bornpoc 6e3
nomoLLmM sk3ameHaTopa. HesaHaHue
3HaAYUTENbHOM YacTu NPUHLMNNANBLHO
BaXXHbIX 3NEeMEHTOB AUCLIMMMUHBI.
MHoro4uncneHHble rpybbie owmbku.
OTcyTCTBME OAHOMO MIN HECKOSBbKUX
obs3aTernbHbIX 3N1IeMEHTOB 3aaaHus, NMnbo
MHOrOYMCEHHbIe rpyoble oWnbKM B

paboTe, nMbo rpyboe HapyLleHne npasun O6yyatowmmes NpeacTaBneH YacTUYHO

odopMIeHns nnu CpoKoB NpeacTaBreHus BbIMOSTHEHHBIA  KYPCOBOW MPOEKT.

paboTbl. O6yyatowmmest NpeacTaBneH YacTUYHO
BbINOSTHEHHbIN KYPCOBOW NPOEKT, MPU 3TOM

2 (HeyOoBnNETBOPUTESBbHO) HenoHnmaHue 3agaHHOro Bonpoca. NnMverTCca rpy6b|e oLLnOKN, CBMOETENbCTBYOLLNE

HecnocobHocTb cchopmynupoBaTb XOTs Obl O HEMOHMMaHUK CTyOEeHTOM pa3pabaTbiBaemon

OTAENbHbIE KOHLENUUW ANCLUMTUHBI. UM TEMBI.

CopepxxaHue paboTbl MOMHOCTbIO HE 3apaHue KypcoBOro nNpoekTa He BbIMOSHEHO,

COOTBETCTBYET 3ajaHuI0. NosICHUTENbHAs 3anucka He NpeacTaBneHa

MonbiTKa cNMCbIBaHUSA, UCMONb30BaHUSA
HepaspeLUeHHbIX TEXHUYECKNX YCTPONCTB
UM Nonb30BaHWsA NOACKA3KOW APYroro
YyernoBeka (BHE 3aBUCUMOCTM OT
YCMNELUHOCTN TakoW MONbITKN).
Mpencraenenne yyxon paboTel, Nnarvar,
nubo oTka3 oT NpeAcTaBreHns paboThbl.

3ayTeHo

He 3a4teHo

5.2 TUnoBble KOHTPOINbHbIE 3afaHUs UNN UHble MaTepuarnbl, Heo6xoAUMbIe Ansi OLeHKU 3HaHUWA, YMEHUN,
HaBbIKOB U (MUNK) onbiTa AeATeNIbHOCTU
5.2.1 MNepeyeHb KOHTPOJSIbHbLIX BONPOCOB

Ne n/n | DopMynmnpoBKM BONPOCOB
Kypc 4

1 MeToabl nogobust. MpuUYMHBI BO3HUKHOBEHWS, OCHOBHbIE NpUHUMNLI. ogobHoe npeobpa3oBaHue ypaBHEHUI
Haebe-CTokca, kputepum nogobusa dunepa, PenHonbaca, Ppyaa un nx pmuanyecknii cmbich.

2 McTeueHne XnakocTen n3 OTBEPCTUIA M HacagkoB. Pacyét ckopocTu n pacxofa, ABfeHNs CxaTus CTpyu.

3 YpaBHeHue Annepa ABMKEHUS HEBA3KOMN, HECXKMMaeEMOM xuakoctu. CTaumoHapHble U HecTauMoHapHble
TevyeHus. YpaBHeHue bepHynnu.

4 MpegmeT, uenu 1 3agayv rMOPaBNKU.
Hacocbl 1 Tpy6onpoBoabl, NPMHLUMMLI pac4€Ta HAaCOCHbIX YCTAaHOBOK, XapakTepUCTUKN OB BEMHbIX,

5 WHEPLMOHHbIX HacocoB, TPyBonpoBOAOB, COBMELLEHHAsA rpaduyeckasl xapakTepucTnka Hacoca u
TpybonpoBoga.

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

7 OnpegeneHns 1 OCHOBHbIE CBOMCTBA XUAOKMX cpef, CKMMaeMble U HeCKumaeMble (KanernbHble) XXMOKOCTH.

8 MapameTpbl TeYEHUS XKUAKOCTM B TPyDe. Pacxon, cpeaHsas CKOpOCTb, rmapaBnnyeckmin paguyc Tpyosi,
3KBUBANEHTHbIV AMaMeTp, ypaBHEHMWE CNIOLWHOCTU (Hepa3pbiBHOCTM) NOTOKA.

9 MapameTpbl XX1AKoOM cpefbl, MIOTHOCTb, BA3KOCTb, CKOPOCTb, MMApOoCcTaTMYeckoe AaBrneHue — onpeaeneHms un
OCHOBHbIE CBOWCTBA.
MpaBuna pacyéTta cun gaeneHus, AENCTBYIOLLMX HA MPON3BOSIbHO OPUEHTUPOBAHHBIE MITOCKNE NMOBEPXHOCTH.

10 Mpumepbl pacyéTta cun gaBneHus Ha BepTUKarbHYI U FOPU3OHTANbHYIO KPbILWKY 3ad4aHHOW nnowaan u
rny6yHbI NOrpyXeHus.
'opaenuyeckne conpoTtueneHus. OnpeaeneHuns, TMnbl, PU3NYECKUIA CMbICTH, CNOCOOLI pacyéTa

11 CONPOTUBIEHNI Ha y4acTke TpyObl, KOAPMLMEHTBI CONPOTUBIEHNIA, ypaBHeHus [Japcu — Bencbaxa n
Anbwityns.

12 YpaBHeHue paBHOBECUS HEMOABWMXHOWN XUAKOCTU U OCHOBHOE YpaBHEHWE rmapoCTaTUKu.




,D,VICI'IepCHbIe CUCTEMbI, SMYIbCUN, ObiMbl N TYMaHbI, NbiSn. I'Iapameprl OncnepcHbIX CUCTeM, pacnpeneneHune

13 yacTuL No pasmepam, KOHLUEHTpaLMs, HacbinHas U 4ENCTBUTENbHAs NNOTHOCTL, MOPO3HOCTL. MeToab!
ornpeaeneHus napameTpoB AUCMEPCHBIX CUCTEM.

14 OTtcTamBaHue, ropmsoHTanbHble, paananbHble U BEpTUKaNbHble OTCTONHWUKM, 0COBEHHOCTH, 06nacTm
NPUMEHEHUS, MIChI U MUHYChI

15 MepemelunBaHune, TUNbI MeLLANOK, KpUTEPUM MOLLHOCTK, PerHonbaca, Ppyaa un cnocob nogbopa meluankm

16 dunbTpOBaHKe, NpegHasHavyeHme, NpUHLMN ENCTBUS, UnbTpyloLWmMe MaTepuarnsl, MAChbl U MUHYCbI.
CkopocTb hunbTpoBaHUE 1 ypaBHEHME PUnbTPOBaHUSA

17 YCTaHOBKM KMMSILLLEro Crosi, KOHCTPYKUUS, NpegHasHayeHne, Nchbl 1 MMHYCbI, rTMapaBnuyeckas
XapaKTepuCcTUKa KUMSLWEro Crosi, KPUTUYECKME CKOPOCTU U CNOCoOLI X pacyéTta

18 Mokpas ouncTka rasoB OT Mnbin. OCHOBHbIE NPUHLMMbLI, 0COBEHHOCTM, KOHCTPYKLMM NIHOCbI U MUHYCHI,
CKpy00Oepbl, NEHHbIE annapaTbl, ra3onpoMbiBaTenu, Tpyobl BeHTypun

19 PeweHue ypaBHeHns HaBbe-CTokca B criyyae cTauMoHapHOro nammHapHoOro NoToka B Kpyriow Tpybe, 3akoHbI
TeyeHus lNyasenns.

20 3akoH CToKkca ABWMXXEHWS rMagKoro wapuka B BA3KOW XXUOKOCTU

21 3aKoH COXpaHeHWst IHEPTnN B OBWXKYLLIENCS HEC)KMMaeMOM XnakocTu. Hanop, onpegenexHne, CKOpocTHas,
nbe3omeTpuyecKkasl U reomeTpruyeckasi CocTaBnstoLLas Hanopa.

22 McTopusa rmapaBniuvkn, MHXEHEePHbIE KOHCTPYKLMKM, annapaThbl U 3aKOHbI, OTKPbITbIE B 4PEBHOCTMW.
OnpepgeneHne 1 CMbICN 3NIEMEHTAPHOro 06bEMA KMAKOCTU. BbiBOg, 0OGBEMHBLIX MIOTHOCTEN CUM TSHKECTH,

23 WHepUMK, OaBMNEHUs, BA3KOCTU. YpaBHEHUS HEPa3pbIBHOCTU NOTOKa. YpaBHeHne HaBbe-CTokca ABMXKEHUS
BSA3KON HECXKMMAEMOWN XNOKOCTH.

24 Pacuyét paspexeHus, cosagaBaeMoro BOAOCTPYMHbIM HACOCOM, MCX0Ad U3 ypaBHeHus BepHynnu.

25 MecTHble conpoTMBEHNS], UX TUMbI, CNOCOOLI pac4EéTa NageHns Hanopa, YTo Takoe Hanop

26 Pexumbl Te4eHns KNOKOCTN, XapakTePUCTUKA, NMPUYNHBI BO3HUKHOBEHUS, (dopMaribHOe onncaHne ¢ MOMOLLbHO
KpuTepusa PeriHonbaca, ero gousnyecknini CMbICIT U NPOCTENLINIA BbIBOS,

27 Pac4yét ycunus, passmBaemoro ruapasnnyeckum npeccom

o8 Mmopaenuyecknin yaap, no4emMy BO3HUKAET, MONEe3HbIE U BPeAHbIE CBOWCTBA, CNOCOOLI MCMOMb30BaHNSA U
npeaoTBpaLLeHns

29 FeomeTpuyeckme napameTpbl TPyO6ONPOBOAOB, BHYTPEHHUIN N BHELLIHUI AnameTp, LWepoXoBaToCTb,
3KBUBANEHTHbIA AMamMeTp

30 Pexumbl TedeHnsa Boabl B TpybonpoBoaax B 3aBMCMMOCTU OT CKOPOCTU U LLEPOXOBATOCTU, rMapaBrMyeckm
rnagkve u wepoxosarble TpyObl

31 KuHeTunka ocaxgeHuns YacTtul, 6nmskux Kk cdhepmnyecknm B BA3KMX cpeaax, uucna PenHonbaca, Apxumena un mnx
CBA3b B NNaMMHapHON 1 TypbyneHTHOM obnactu

32 Cnocobbl pacyéta u nogbopa OTCTONHNKOB

33 LIMKNOHbI, LeHTpudyru, BUXpeBbIE Kamepbl, NPeAHa3Ha4YeHne, NPUHLMN paboTbl, JOCTOMHCTBA U HeQOCTaTKM

34 OnekTpoUnbTPbI, HA3HAYEHNE, KOHCTPYKLMS, NPUHLMUM AENCTBUS, NOChI U MUHYCBI, CNOco6bl nogbopa n
pacyéTa pa3mepoB

35 paBUTaUMOHHAsA OYMCTKa ra3oB OT MblfK, NbIEBbIE MELLKN U Kamepbl, NPUHLMN OeNCTBUS,, OCOBEHHOCTH,
NMCbl U MUHYCbI, CNOcobbl pacyéTa u nogbopa

36 Cnocobbl pacyéTta n nogbopa LeHTpudyr

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

38 YcTponcTtea Ans UsMepeHnss CKOpoCTM U pacxona XUOKoCTW M rasa, fionacTtHble, nonnaskoskle, MuTo-
MpaHaTna v ap, KOHCTPYKLMUW, MPUHLMN AEACTBUSA, NITHCHI U MUHYCbI.

39 YcTponcTea s UsMepeHust AaBrneHus, MaHoMeTpbl, U 06pasHuKK, KOHCTPYKUMK, NMPUHLUNM OENCTBUS,
[OCTOMHCTBA U HeJoCTaTKu.

40 BogoHanopHble 6aluHu, yCTPOMUCTBO, 3a4EM HY>KHbI, NIOCHI U MUHYCbI

a1 BogonpoBogHas apmaTtypa, BEHTUMU, 3aABWXKKUN, MEPEXOAHUKN, COEANHEHWS, TPOMHUKU, KOHCTPYKLIK,
0COBEHHOCTW, NMOCHI U MUHYCBI

42 MopLHeBoWn Hacoc OAHOCTOPOHHWIA, YCTPOWUCTBO, 4OCTOMHCTBA U HEAOCTATKU.

43 MopLHeBoWn HAacoC ABYXCTOPOHHWI NPUHLMN OENCTBUS, YCTPONCTBO, AOCTOMHCTBA W HE4OCTaTKW.

44 MnyHXepHbIN Hacoc, NPUHLMN AENCTBUS, YCTPONCTBO, AOCTOMHCTBA M HEOOCTaTKW.

45 Mem6paHHbIN Hacoc, NMPUHLUMN AENCTBUS, YCTPONCTBO, JOCTOMHCTBA M HEOOCTaTKW.

46 Cnocobbl crnaxuBaHusa nynbcauuii Nnpy paboTe NOpPLUHEBLIX HACOCOB, MHOMOLMIMHAPOBLIE HACOCHI,
BO34YLUHbIE KOMNNaKu

47 PoTaumoHHbIM NnacTMHYaThIn HacoC, MPUHUUM AEUCTBUS, YCTPOUCTBO, JOCTOMHCTBA U HEJOCTaTKM.

48 BogokonbueBon Hacoc, NPUHLMM 4eNCTBUS, YCTPOMCTBO, AOCTOMHCTBA U HEAOCTaTKM.

49 LlecTep&HHbIM Hacoc, NPUHLMN OEeNCTBUS, YCTPOMCTBO, AOCTOMHCTBA WU HEAOCTaTKM.

50 BuHTOBOW Hacoc, NpMHUMN AeNCTBUS, YCTPOUCTBO, JOCTOMHCTBA U HEJOCTaTKM.

51 Mmpapasnuyeckme nNpeccobl, HasHaYeHne, KOHCTPYKLMK, NITHOCh U MUHYCBI.

52 OceBol BEHTUNATOP KOHCTPYKLUMSA, OCOBEHHOCTH, NITHOCHI U MUHYCbI




53 LleHTpobGexHbIn Hacoc, yCTPOMUCTBO, MPUHLMN AEACTBUS, OCOBEHHOCTM, NAKCHI U MUHYCbI

54 MHoroctyneHyatasa Typborasogyska, yCTpoNCTBO, paboTta, Nnochl N MUHYChI

55 BuxpeBoli Hacoc, yCTpoONCTBO, NPUHLMIN AENCTBUSA, OCOBEHHOCTH, NNOCHI U MUHYChI

56 CTpyiHble Hacochkl, KOHCTPYKLUMKW, MPUHLMN AEWCTBUS, OCOBEHHOCTU, MICHl U MUHYCbI

57 OpnndThl, KOHCTPYKLMM, MPUHLMN AEACTBUS, OCOBEHHOCTU, MIHOCHI U MUHYCBI

58 MoHTeXI0, KOHCTPYKUMW, NPUHLMM AeNCTBUSA, 0COBEHHOCTH, NChl U MUHYChI

59 'opaBnuyeckunii TapaH, KOHCTPYKLUMW, MPUHLMN AEACTBUS,, OCOBEHHOCTM, NMOChl U MUHYChI

60 LLlekoBasi opoburka, KOHCTPYKLUMS, NPUHLMN 4ENCTBUS, LOCTOMHCTBA U HEQOCTaTKM

61 LLlapoBble MenbHULIbI, KOHCTPYKLUUSA, 0COBEHHOCTM, NMOChI U MUHYCbI

62 BubpomenbHuLbI, yCTPONCTBO, MPUHLMN paboTbl, 0COBEHHOCTU, MIOCHI U MUHYCbI

63 KonnovgHast MenbHULa, KOHCTPYKUMSA, OCOBEHHOCTU, NIOCHI U MUHYCBI
Tennonepegaya. MonekynspHas TennonpoBOAHOCTb, KOHBEKUMS, nanyvyeHne. OCHOBHbIE TEMMOBbLIE CBONCTBA

64 XNOKOCTEN 1 TBEPAbIX Ten. TennoémKoCTb, TEMMNOTbl a30BbIX NepexoaoB, KO3dUUNEHT TEMNOBOro
paclwmpenns, KoadrUMEHT TENNONPOBOSHOCTH.

65 YpaBHeHue KOHBEKTUBHOrO TennoobmeHa u ero nogobHoe npeobpasoBaHue. Kputepuu tennosoro nogobus
roMoxpoHHocTu, HyccenbTa, Nekne, MNpangtnsa, Mpacroda.

66 Cxema nepegauv Tenna oT siApa NoToka K NIIOCKON CTeHKe. YpaBHEHNsI TENNOOTAAuUN.

67 Cxema nepegaum Tenna oT O4HOro NOToKa K ApyroMy Yepes TBEpPAYH CTEHKY. YpaBHEHME Tennonepeaayn

68 YpaBHeHUs TeNnonpoBogHOCTH, CTALMOHapHOe pacnpenerieHne TemnepaTtypbl B NAIOCKOW CTEHKE.

69 YpaBHeHue TennonpoBOAHOCTU U €r0 CTaUMOHAPHOE PeLUEHNE AN LMMMHOPUYECKON TPYObI

70 [BwxyLasa cuna npouecca Tennonepeaadn, cpegHssa ABuxyLLas cuna, BNMsHWe NpsamMoToka, NpoTUBOTOKa U
NnepekpEécTHOro ToKa Ha CPeaHIo ABMXKYLLYIO CUny.

71 Anroputm nogbopa TennoobMeHHWKOB, ypaBHeHWUs TennoBoro 6anaHca, kKputepuanbHble ypaBHEHUS,
ypaBHeHus Tennonepegayy, TENOBON NOTOK U TeNfoBas Harpyska, Temneparypbl agpa notoka U CTEHOK.
Cnocobbl HarpeBa BeLLeCTBa rMyXvMM U OCTPbIM NapoM, 3MEKTPUYECKNE HarpeBaTeny CONPOTUBIIEHNS U

72 BbICOKOYaCTOTHbIE, HAarpeB MHGPaKpPaCHLIMU U3Ny4aTensiMmM, 0COOEHHOCTM, 0ONacTu NPUMEHEHUS, NIOChI U
MWHYCbI.

73 Macconepegaya, onpeaeneHus, TUNsbl Macconepegayu.

74 YpaBHeHUs KOHBEKTUBHOW AN dY3nn N OCHOBHblE MaccobMeHble Kputepun nogobus, anddysmoHHbIe
Kputepun Hyccenbta, Pypobe, MNekne, Npanatns

75 PaBHoBecue npyn Mmacconepegaye, TUnbl paBHOBECUsT Mexay hasamu, cnocobbl onucaHus, rpacduyeckue
CXeMbl ONUCcCaHus paBHOBECUS.

76 Onwncanune dasoBoro paBHoBecwus!, hasbl, KOMMNOHEHTbI, KOHLIEHTpauunu. TemMmnepaTypbl, XMMU4eckne
noTeHumansl, npasuno ¢as MN'bbca

77 YpaBHeHusa maccooTaaum 1 Macconepegayn, oblas cxema nepegaduy Tenna ot sapa ogHOM Xuakon dasbl K
OpYyron, Yepes NOBEPXHOCTb pa3fena, CxemMa KOHUEeHTpaumin AN ypaBHEHUN.

78 [BrxyLiasn cuna ypaBHEHUN MaccoTAaun, CpeaHss OBUXKYLLAsS cura, YMCno 1 BbiICOTa eAMHULbI NepeHoca
lMpocTas neperoHka, neperoHka noA yMeHbLUeHHbIM AaBrieHneM, neperoHka ¢ BoAsHbIM NapoM, ppakumoHHas

79 neperoHka, auddepeHumansHoe ypaBHEHNE NPOCTON NEPETrOHKM, MIOChI, MUHYCbI, 06N1acTb NPUMEHEHMUS,
CXeMbl annapaTtos

80 OCHOBHbIe TUMbl MMHUIA PAaBHOBECUSA XMOKOCTb — Nap Npu neperoHke u pekTndunkaumnm

81 O6Lwme NpuHUMNbI rpaduyeckoro pacyéta KOnMoHHbIX annapaTtoB. Paboyne nvHumM 1 paBHOBECHbIE NNHUM,
TeopeTnyeckme CTyneHn macconepegayu. lNMoadop ceyeHus, gmameTpa v BbICOTbl KOMOHHbI

82 Tunbl KONOHHBIX annapaToB, HAacado4YHbIe, CMTYaTble U TapernbyaTtble KONIOHHbI, JOCTOMHCTBA U HegoCTaTKu

83 PekTndukaums, obias cxema NOTOKOB B KONIOHHE peKTUdUKaLMK.

84 Cxema rpaduyeckoro pacyéta pektudukaumm. MatepuansHbii 6anaHc u pabodve NUHKMK, cxema pacyéTa
yncna ctyneHen pektudukaumm, pnermosoe YMCNo, MMHUManbHoe pnermoBoe Y1Cno.

85 YKnakocTHasa akcTpakuusd, onpegeneHne, cxema OgHOKpPaTHOM SKCTPaKLMM U NOCTPOEeHWE eé Ha TpeyronbHON
aunarpamme.

86 TpeyronbHas guarpamma Ans TPEXKOMNOHEHTHON CUCTEMbl OFPaHUYEHHO PAaCTBOPUMbIX XUAKOCTEN.
OnpepgeneHne TOYKU MO COCTaBY U COCTaBY MO TOYKE, MPaBWIIO pblyara Npy cMeLleHMn ABYX NOTOKOB
OcCHOBHblEe NapameTpbl BNaXHOro Bo3ayxa, abcontoTHasi M OTHOCUTENbHAS BNaXHOCTb, YAeNbHasa SHTanbnms,

87 napumnanbHoe AasneHve Bnary B Bo3gyxe, auarpamma PamanHa, onpeaeneHne cocTosiHUS Bo3ayxa no
TemnepaTypam XONoAHOro U MOKPOro TEPMOMETPOB, YTO 3TO, MOCTPOEHUE Ha Anarpamme npowecca
agnabaTnyeckom CyLLKu

88 Cyuika, onpegeneHue, KOHBEKTUBHAs CyLLKa U CyLLIKa B KMMSLLEM crioe, A0CTOMHCTBA U HegocTaTku obenx
MEeTO0B.

89 KnHeTnka KOHBEKTMBHOW CYLLKW, BA@XHOCTb MaTepmnana, CKoOpoCTb CYLLUKX, 06nacTu Ha KMHeTUYeCKon
AvarpaMmmMe CyLIKu

90 MaTepuanbHbIii U TennoBow 6anaHc KOHBEKTUBHOW CYLLUIIKK, OnpeaeneHne pacxodoB Bo3ayxa v Tenna Ha

CYLUKY




Bbll'lapKa, cxema OD,HOKOpﬂyCHOVlI n MHOI'OKOpI'IyCHOVI Bbll'lapHOVI YCTaHOBKMU, MaTepmaanbM 6anaHc

91 BblN@pHOro annapara.

92 TennoBon 6anaHc BbiNapHOro annapaTta, obLias nonesHas pasHOCTb TeMMNepaTyp 1 pacnpeaerneHve eé no
Kopnycam.

93 Anroputm pac4éTta ogHOKOPMYCHOWN BbINapHOW YCTAHOBKW, TUMbl TEMNEpPaTYPHBIX NOTEPb.

94 CxeMbl BbiNapHbIX annapaToB, NPUHLMN AEACTBUSA, JOCTOMHCTBA W HE4OCTaTKW, OQHOKOPMNYCHbIE,
MHOrOKOPMYCHbIE C MPSMOTOKOM, MPOTUBOTOKOM M NapasnnefibHbIM TOKOM.

95 Odnarpamma cOCTOSHUA BNaXXHOro BO34yxa, NOCTPOEeHME npoLecca aguabaTmyeckon CyLUKU Ha anarpaMmve
COCTOSIHUSA, TEMMNEepPaTypbl MOKPOro U CyXOro TepMOMETPOB.

96 Abcopbuns, Tunel abcopbLumm, KOHCTPYKLMN abcopbUMOHHBIX KONOHH. PaBHoBeCHbIE nNnHWMKM abcopbuun

97 ApncopbeHThl, YTO 3TO, Kakue ObiBakoT, CNocobbl NPUrOTOBNEHNS, CBONCTBA, M30TEPMbI a4copoLMmn 1 NX TUMbI

98 Cxema agcop6bUMOHHOM YCTaHOBKM NEPUOANYECKOrO AENCTBUSA U ONUCaHne ctagui paboTel agcopbepa

99 Cxema agcop6bLMOHHON YCTaHOBKU HENPEPLIBHOMO AENCTBUSA KUMSLLEro Cnos, NpuHLUMn paboTbl, JOCTOMHCTBA
1 HegocTaTku

100 TennoobmeHHuK «Tpyba B Tpybe» KOHCTPYKUUS, 4ENCTBUE, MAChI U MUHYCHI.

101 KoxxyxoTpybuyaTtbin 04HOXO040BOM TENNOOOMEHHMK, YCTPONCTBO, LOCTOMHCTBA, HEOOCTaTKW.

102 KoxxyxoTpybuyaTbin MHOroxogoBowu TeNNo0OMEHHMK, yCTPONCTBO, LOCTOMHCTBA, HELOCTaTKN.

103 KoxxyxoTpybuyaTtbin TennooOMeHHMK C NnaBatoLLeln royIoBKOW, YCTPONCTBO, AOCTOMHCTBA, HEAOCTaTKN.

104 | KoxyxoTpybB4aTbi TENNOOBMEHHUK C NIMH30BbLIM KOMINEHCATOPOM, YCTPONCTBO, AOCTOMHCTBA W HeOOCTaTK/

105 KoxyxoTpyb4yaTbinn TennoobMeHHUK ¢ U o6pasHbiMy TpybGKamm, yCTPOMCTBO, JOCTOMHCTBA U HEJOCTaTKM

106 |3meeBuKoBbIN TeNOOGMEHHWK, YCTPONCTBO, AOCTOMHCTBA, HEAOCTaTKM.

107 OpéBpeHHbIN TENNOOOMEHHUK, YCTPOWCTBO, JOCTOUMHCTBA, HE4OCTaTKM.

108 "paduToBLIN TENTOOOMEHHWK, YCTPOUCTBO, AOCTOMHCTBA, HEAOCTATKU.

109 | CnwupanbHbli TENNOOBMEHHWKKN, YCTPONCTBO, AOCTOUHCTBA, HeJOCTaTKM.

110 |KoHaeHcaTop BoASHOroO napa cMelleHus ¢ 6apomMeTpuyeckon Tpybown, rae NpUMEHSeTCs, NCbl U MUHYChI

111 | KoHaeHcaTooTBOAYMKM, YTO 3TO, KOHCTPYKLMK, 06nacTb NPUMEHEHUS, NOCbl U MUHYCbI

112 | 3meeBuKOBbLIN BbINapHOW annapar, cxema, kak paboTaeT, 4OCTOMHCTBA U HEAOCTaTKN

113 BbinapHow annapart ¢ LeHTpanbHON UMPKYNSLUMOHHON Tpybor U BHYTPEHHEN HarpeBaTerbHOW KaMepow,
KOHCTPYKLMSA, NpyHUMN paboTbl, NNOCHI U MUHYCBI

114 BbinapHow annapat ¢ nogBeCHON HarpeBaTenbHON KaMepom, KOHCTPYKLUS, NPUHUMM paboTbl, NOChl U
MWHYCbI

115 BbinapHow annapat ¢ BBIHOCHOWN LIMPKYNSILIMOHHON TPYOON, KOHCTPYKLMS, MPUHLIMN paboThl, MACH U MUHYCbI

116 BbinapHow annapat ¢ BbIHOCHOW HarpeBaTenbHON KaMepOoKr, KOHCTPYKLUUS, NMPUHLUMN paboTbl, NMAOCHI U MUHYCbI

117 BbinapHow annapat ¢ BbIHECEHHOW 30HON KMMEHUS, KOHCTPYKLMS, NPUHLUMN paboThbl, NAOCHI U MUHYCHI

118 BbinapHoM NpsiIMOTOYHBIN annapaTt ¢ NOAHUMALLENCS NIEHKON, KOHCTPYKLMSA, MPUHLMN paboTbl, NHOCHI 1
MWHYCbI

119 POTOPHBIN BbINApHON NPSMOTOYHbIN annapaT, KOHCTPYKLMS, MPUHLMIN paboTbl, NKOCHI U MUHYCbI

120 |BeinapHoi annapat ¢ NPUHYAUTENBHON LIMPKYNSILMEN, KOHCTPYKUMS, MPUHLMN paboThl, NACH U1 MUHYCbI

121 | Cxema BbINApHON YCTAHOBKU C TEMSIOBbIM HACOCOM, KOHCTPYKLMS, MPUHLMIN PaboThl, MACHl U1 MUHYCbI

122 MoBepxHOCTHLIN abcopbep, yCTPONCTBO, paboTa, 4OCTOMHCTBA, HEAOCTATKN 00nacTb NPUMMEHNMOCTU

123 | TpybuaTthin abcopbep, ycTponcTBO, paboTa, AOCTOUMHCTBA, HeJOCTaTkM 061acTb MPUMEHUMOCTH

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

125 | ABcopbep ¢ BocxoasLlel NNEHKOW, YCTPOMUCTBO, paboTa, AOCTOMHCTBA, He4OCTaTkM 06nacTb MPUMEHMMOCTH

126 HacapouHbii abcopbep, TNkl Hacagok, YCTPOMCTBO, paboTa, AOCTOMHCTBA, He4OCTaTkM 0bnacTtb
NPUMEHUMOCTH

127 OMynbraumoHHbIN HacagoYHbln abcopbep, ycTponcTBo, paboTta, 4OCTOMHCTBA, HeJoCTaTkn obnacTb
NPUMEHUMOCTH

128 Tapenbyatbii abcopbep ¢ NnpoBanbHbIMK PeLLETKaMK, YCTPONCTBO, paboTa, JOCTOMHCTBA, HeJoCTaTKn
obnacTb NPMMEHNMOCTU

129 Tapenbyatbii abcopbep ¢ nepenmnBHbIMU TpyOKamm

130 KoHcTpyKumm Macc9o6meHHb|x Tapenok, cuTyaTble, KOnnaykoBble, KOHCTPYKLMS KOMNAYKoB, KancyrbHble,
KnanaHHble, yCTPOWCTBO, paboTa, JOCTOMHCTBA, HEAOCTATKM 00nacTb NPYMEHMMOCTU

131 | Mone pacneinuBatowmii abcopbep, ycTpoNCTBO, paboTa, AOCTOMHCTBA, HEAOCTaTkM 06nacTb NPUMEHUMOCTH

132 | A6copbep BeHTypu, ycTponcTBo, paboTa, OCTOMHCTBA, HeJocTaTkn 0bnacTe NPUMEHUMOCTH

133 CxeMma yCTaHOBKW HENpepbIBHOW pekTudmrkaumm, ycTporicTBo, paboTa, JOCTOMHCTBA, HEAOCTaTKM 0bnacTb
NPUMEHUMOCTH

134 Cxema yCcTaHOBKM Nepuoamnyeckon pektudukaumm, ycTporucTeo, paboTa, 4OCTOMHCTBA, HeAOCTaTku obnacTb

NMPUMEHNMOCTU




135 CmecuTenbHble MHOroCTyneH4aTble 3KCTPaKTOopbl, CXxemMa, npuHumn paﬁOTbI, OOCTOMHCTBA U HEeAOCTaTKun

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

137 | MMonoYHbIN KOMOHHLINA KCTPAKTOP, CXema, NPUHLMN paboTsbl, AOCTOMHCTBA U HEAOCTATKU

138 | CuTyaTbIN KOMOHHbIA 3KCTPAKTOP, CXemMa, NPUHLMN paboTsl, JOCTOMHCTBA M HeOoCTaTKu

139 POTOPHO-AMCKOBBIN KOMOHHbIN 3KCTPAKTOP, CXema, MPUHLMN paboTkl, 4OCTOMHCTBA U HEAOCTATKM

CutyaTtbin c NopLHEBbLIM NyNbCaTOPOM KOMOHHbIN QKCTPAKTOp, CXxema, npnHuun pa6OTbI, AOCTOMHCTBA U
HeOOoCTaTKun

140

Hacao4Hbi ¢ NHEBMaTUYECKUM MyNbCaTOPOM KOMOHHbIA SKCTPAKTOP, CXeMa, NpUHUMI paboThl, 4OCTOMHCTBA
W HeJocTaTKM

141

142 LIeHTpOoGeXHbIN 3KCTPAKTOP, CXeMa, MPUHLMN paboThbl, AOCTOMHCTBA Y HEAOCTaTKM

143 "opu3oHTanbHbIM agcopbep, YCTPOMCTBO, paboTa, 0COBEHHOCTM, LOCTOMHCTBA U HEQOCTaTKM

144 | BepTukanbHbiil agcopbep, yCTpoincTBo, paboTa, 0cO6EHHOCTM, JOCTOMHCTBA U HEJOCTaTKN

145 KonbueBon agcopbep, ycTponcTBo, pabota, 0CO6EHHOCTN, AOCTOMHCTBA U HELOCTaTKN

Ancopbep, ¢ ABMXYLLIMMCS CIIOEM akTUBHOTO YIS, yCTPONCTBO, paboTa, 0COGEHHOCTM, AOCTOMHCTBA U

146
HeoCTaTKM

147 OpHokamepHbIn agcopbep ¢ ABMXKYLLUMMCS CrioeMm, YCTPONCTBo, paboTa, 0CO6EeHHOCTH, JOCTOMHCTBA U
HepocTaTku

148 MHorokamepHbI agcopbep ¢ ABUXKYLLMMCS CloeM, YCTPOWCTBO, paboTta, 0COBEHHOCTM, AOCTOMHCTBA U
HepocTaTku

149 KamepHasi cywmnka, ycTponcTBeo, paboTta, JOCTOMHCTBA U HEOOCTaTKM

150 [ TyHHenbHas cylnnka, ycTponcTBo, paboTa, LOCTOMHCTBA U HEQOCTATKU

151 JleHTO4YHaA cywmnka, ycTponMcTBo, paboTa, 4OCTOMHCTBA U HEQOCTATKM

152 BapabaHHas cywwnnka, ycTponcTBo, paboTta, JOCTOMHCTBA M He4OCTaTKM

153 OpHokamMepHasi C KUMSILWUM CMOeM CyLUMIKa, YCTPOWCTBO, paboTa, 4OCTOMHCTBA U HELOCTATKM

154 [ByxkamepHas ¢ KUMSALLMM CIOEM CYLLUIIKA, YCTPOMUCTBO, paboTa, AOCTOMHCTBA U HEQOCTATKU

155 CTyI'IeH‘-IaTO-I'IpOTI/IBOTO‘-IHaﬂ C Knndawmnm cnoem cyluunka, yCTpOl7ICTBO, pa60Ta, OOCTOMHCTBA U HEOOCTATKN

156 PacnbinutensHas cywmnka, ycTponcTBo, paboTa, 4OCTOMHCTBA U HEQOCTaTKM

157 lMHeBMaTU4eckas Ccyluunka, yCTpoUCTBO, paboTa, AOCTOMHCTBA U HEAOCTATKU

158 |[pe6koBas BakyyM cyLuusika, yCTPpOMCTBO, paboTa, JOCTOMHCTBA U HeOCTaTKM

159 [[ByxBanbuoBas CylIuUnKa, yCTPOCTBO, paboTa, 4OCTOMHCTBA U HEAOCTaTKM

5.2.2 TunoBble TeCcTOBbIe 3aAaHusA

He npegycmoTpeHsl.
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIe 3a4aHusA (3agayvu, Keuchbl)

Ne n/n YcnoBus TMNoBbIX 3aga4

1 Bo cKkonbko pa3 Heo6xoanmMo yMeHbLWNTbL AnnHY Tpybonposoaa, YTobbl NoTepsi HaNnopa Ha TpeHve
ocTaBanacbh NoCTOSHHOW NPW CHKEHUM TeMnepaTypa Boabl C

90 oC o 10 oC. Pexum Te4eHus naMmuHapHbIn.

2 OnpepenuTtb pacxof Boabl B Tpy6onposoae anuHor 100 M u gnameTtpom 73x1,5 mMm. MoTeps Ha TpeHue
— 5 M. KoathhmumeHT TpeHnsa 3aBnCUT TOMbKO OT LwepoxoBaTocTu, pasHon 0,03 mm.

3 PaccuutaTtb koachduUmneHT nonesHoro genctens LeHTpobexHoro Hacoca. lNMoaaya Hacoc-180 mM3/u4.
MnotHocTb xugkoctn - 900 kr/m3. Hanop Hacoca — 50 m. 3aTtpayeHHasa mowHocTs — 3000 BT.

4 Onpenenntb MakcMmanbHbIM guaMeTp wapoobpasHon YacTuLbl, OCaXaeHne KOTOPOW NPOUCXOAUT Npu
namuvHapHom pexume (Re = 0,2). Temnepatypa Bogbl — 15 oC. MNnoTHocTb YacTuy, — 1650 kr/m3.

5 Bo ckonbKko pa3s yBenuuntcst NpomM3BoanTeNbHOCTL NoJorpesaTens, ecny ctanbHble TpyObl 3aMeHNTb Ha
MefHble? KoadhduumneHTtel Tennootgaum (Bt/m2 K) al =10000; a2 =2000. KoathpmumeHT TennonpoBogHOCTM
ctanu — A = 17 Bt/(mxK).




5.3 MeToanuyeckue maTepmansbl, onpegensiowme npoueagypbl OLeHUBaHUA 3HAHWUIA, YMEHUI, BrafeHunit (HaBbIKOB

1 (Mnn) npakTM4YecKoro

onbiTa AeﬂTeﬂbHOCTM)

5.3.1 YcnoBus gonycka oGy4atoLlerocsi K NpoMeXXyTo4yHOW aTTecTauumu U nopsiaoK NMMKBUAAUUN akaaeMn4eckomn

3a40J1XKeHHOCTU

lMpoBegeHne NpomMexyTo4HON aTTecTaummn pernameHTMpoBaHo fnokanbHbIM HOpMaTMBHbIM aktom CI6MYMNTA
«lMonoxeHne 0 NPOBEAEHNM TEKYLLETO KOHTPOSIS YCNEBAEMOCTU 1 NMPOMEXYTOYHOM aTTecTaumm oby4varoLwmxcs»

YcnelwHas caada nabopaTopHOro npakTukyma

Cpava KOHTpOrnbHOM paboThbl.
Cpaava v 3awuTa KypcoBow paboThbl.

5.3.2 ®opma npoBeaeHUsi MPOMEXYTOUYHOM aTTecTauum No gucumnimHe

YcTHas +

MucbmeHHas

KOMI'IblOTepHOB TecTnpoBaHune

5.3.3 Ocob6eHHOCTU NpoBeAeHUs NPOMEXYTOYHOM aTTecTaumMm No QUCUUNINHe

40 MMHYT Ha NOArOTOBKY Ha TpY BONPOCa B 3K3aMeHaLUMOHHOM buneTte

MHas

6. YHEBHO-METOAWYECKOE U UH®OPMALIMOHHOE OBECNEYEHUE OUCLUUNNUHBI
6.1 YyebHas nutepartypa

ABTOp

3arnasue

MN3paTenbcTBO

| [oa nspaHnsa |

Ccbinka

6.1.1 OcHOoBHas y4yebOHasa nuTepartypa

Powmankos, IN. T,

MeToapbl pacyeTa npoueccoB

http://www.iprbooksh

®pornos, B. ¢, 1 annapaToB XMMUYECKON CaHkT-lMeTepbypr: 2020 op.ru/97815.html
dnuctok, O. M. TexHonornu (Npumepsbl 1 XUMNBOAT
3agayn)
Pomankos M. T"., MaccoobmeHHble NpoLecchl c A VDI http://www.iprbooksh
®pornos B. ®., PrvcCioK | XUMUYECKON TEXHOMOIK arKT-1 1eTepoypr- 2017 op.ru/67361.html
0. M. XUMN3OAT
Barpos W. B., Yynkosa | [Mpoueccel 1 annapaTbl http://publish.sutd.ru/
3. H., WaxaHos B. [. XUMNYECKON TEXHOMOTUM. Cno.: creryntg, 2013 tp_ext_inf_publish.ph
JlTabopaTopHbI NpaKTUKyM p?id=1861
6.1.2 lononHuTenbHas yyebHasa nutepaTtypa
Kanango, A. B., M'mapaenuka, rMgpoMallnHbI . http://www.iprbooksh
CepgtokoBa, E. A. W rMaponHEBMONPUBOL Tyranck: Knuta 2020 0p.ru/111210.html
Yynkoea 3. H., M'maporasoguHamuka. http://publish.sutd.ru/
LWaxaHos B. 1., KoHTponbHble paboThl cre.: crierynt 2014 tp_ext_inf_publish.ph
Barpos W. B. p?id=1576

6.2 NMepe4veHb NnpodeccnoHanbHbIX 6a3 AaHHbIX U UH(POPMALUMOHHO-CNPABOYHbIX CUCTEM

1. 3BC «IPRbooks», http://www.iprbookshop.ru

2. OBC «CrerynTtay, http://publish.sutd.ru

6.3 MepeyeHb NULIEH3UOHHOrO U CBO6OAHO pacnpocTpaHsAeMoro nporpammMHoro o6ecneyeHns

Microsoft Windows
MicrosoftOfficeProfessional




6.4 OnucaHue maTepuanbHO-TEXHUYECKON 6a3bl, HEOOXoAMMOW ANns OoCyLecTBIeHUA o6pa3oBaTesibHOro
npouecca no gucumnnuvHe

YcTaHoBKa 4518 U3MepeHus rmapocTaTuyeckoro gaBneHus

YcTaHoBKa AN U3yYeHns paBHOBECUS XWOKOCTW BO BpallaloLemcs cocye

YcTaHoBKa AN U3y4eHUs PeXMMOB TEYEHUS XUAKOCTU

YcTaHoBKa AN U3MepeHns BA3KOCTU BOOHBLIX PaCTBOPOB

YcTaHoBKa Ans onpegeneHns pacxoaa XUAKoCcTu Npu UCTEYEHUN U3 OTBEPCTMIN N HacagKoB

YcTtaHoBKa ANng onpegeneHns ConpoTUBNEHNIA TEYEHMIO XNAKOCTU B TPYOONPOBOAE, MECTHLIX U NO AMNWHE
YcTaHoBKa ANS UCMbITaHWSA LLeHTPOoBEeXHOro Hacoca

YcTaHoBKa 4518 UCnbITaHUA LWecTepEéHHOro Hacoca

YcTaHoBKa 4518 U3y4eHns CKOpoCTU punbTpoBaHUA

YcTaHoBKa AN U3y4eHns CONpPOTUBIEHUS KUMSILLEro Crios

YcTaHoBKa Ans u3y4eHus npouecca tennonepegayu

YcTaHoBKa AN U3y4eHns MpOoCTOW NepPeroHKu

YcTaHoBKa A n3yvyeHns temnepaTypHomn genpeccuu

YcTaHoBKa 4519 U3yvyeHUs OA4HOKPAaTHOM SKCTpakumm

YcTaHoBKa 4519 U3y4eHUss paBHOBECUS C CUCTEME TPEX OrPaHUYEHHO PacTBOPUMBIX APYr B Apyre XnakocTten
YcTaHoBKa AN n3y4eHns KOHBEKTUBHOWM CYLLKM

YcTaHoBKa AN U3y4eHUs CYLLKU B KUNSALWEM Croe

Ayautopus OcHalueHve

MynbTumeauiiHoe o6opyaoBaHMe, KOMMNbIOTEPHAS TEXHMKA C BO3MOXHOCTbLIO MOAKIOYEHUS K
KomnbtoTepHbilii knace | ceTu «MHTepHeT» 1 obecneyeHneM AocTyna B 9NEKTPOHHYI0 MHEOPMaLIVIOHHO-
obpa3zoBaTenbHyto cpeay

MynbTuMeauiiHoe obopyaoBaHue, crneumannsnpoBaHHas Mebenb, Aocka
JlekumoHHas Y A PYA H P A

ayautopust

CneuuanuaupoBaHHas mebenb, gocka
YyebHasa ayautopus
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