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1 BBEOEHME K PABOYEW NPOrPAMME OUCLUMNIIUHBI

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

1.2 3apaum AUCLUNNUHDI:

PaccmoTpeTb OCHOBHbIE NPOLIECCHI U annapaThl XMMUYECKO TEXHOMOMMU.

PaccMoTpeTb NpUHLMILI MOOENMPOBaHNA XMMUKO-TEXHOMOMMYECKUX NPOLIECCOB.

Moka3aTb 0COBEHHOCTH NPOLIECCOB XMMUYECKON TEXHOMOTUN.

PaccMoTpeTb KOHCTPYKLMM annapaToB U MeToAbl X pacyeToB.

1.3 Tpe6oBaHuA K NpeaBapuTeNbLHOM NOAroTOBKe O6y4aloLerocs:

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

OpraHuyeckas xmmmsi

AHanuTnyeckas xuMmusl 1 U3NKO-XMMUYeckme MeToabl aHanmsa
®usunka

MHdopmaumnoHHbIe TEXHOMOMK

MaTematumka

OOwas n HeopraHuyeckast XuMnsi

2 KOMMNETEHUNUN OBYYAIOLLEIOCA, ®OPMUPYEMBbIE B PE3YJIbTATE OCBOEHUA ANCLUUMNIIUHDBI

OlK-3: CnocobeH ocylecTBNATL NPo(eccuoHanbLHy AeATeNbHOCTb C y4eTOM 3aKoHoAaTenbcTBa Poccuiickon
degepauyum, B TOM Yncrne B 0611acTm SKOHOMUKU U IKONOrMm

3HaTb: OCHOBBbI Teopun nepeHoca Tenjsia U MaccCbl; NpUHUUNDbI (bI/ISI/I‘-IeCKOFO MoaenmpoBaHnNA XMMUKO-TEXHONOIMMYECKNX
npoLeccoB,; TUNOBbIE MpoLecChbl XUMMUYECKON TEXHOMNOTNN, COOTBETCTBYKOLLME annapaTtbl U MeTOAObl UX pacyeTa.

YMeTb: OCHOBHbIE XapaKTEPUCTMKM NPOLIECCOB TEMSO- U Macconepeayn; paccunTbiBatb NapameTpbl U BbIOMpaTs annapatypy
NS KOHKPETHOTO XMMUKO-TEXHOMOMMYECKOro npoLiecca.

BnapeTb: MmeTogammn TeXHOMOrMYeCcKmx pacyeToB OTAEJIbHbIX Y3IT0B XUMUKOTEXHOJ10M’M4YEeCKOro O60pyﬂ,OBaHVI$|.




3 PE3YJIbTATblI OBYYEHUA MO AUCLUMITNHE

HanmeHoBaHue n cogepxaHue pasgenos,
TEeM 1 y4eOHbIX 3aHATUI

CemecTp
(kypc ans
3A0)

KoHTakTHasa pabota

Jlek.
(vacel)

Mp.
(vacel)

J1ab.
(vacebl)

CP
(4achbl)

MHHOoBAaL.

dopmbl
3aHATUN

dopma
TekyLlero
KOHTpoOns

Pasgen 1. 'mgpaenuvka

Tema 1. BBegenue. NpegmeT gucumnivHbl u
ero 3agayuv. Knaccmdmkaumsi npoLeccos
XUMUYECKOW TEXHOMOIMU.

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

JlabopaTopHas paboTta. OnpegenexHue
BSI3KOCTM TEXHOMOMMYECKNX PacTBOPOB

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

JlabopaTopHas pabota. Onpegenenune cunol
rmopocTaTUYecKoro gaBneHus.

Tema 4. YpaBHEHUS ABMKEHUSA XUOKOCTU.
JlabopaTopHas paboTbl.

OnpegeneHune pexuma TeYeHUS XUOKOCTU.
Onpegenenue kodapduuneHToB pacxoga
NPV UCTEYEHNM XNOKOCTU U3 OTBEPCTUN U
HacagKoB.

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

Tema 5. dusmyeckoe mogenmpoBaHme
XUMUKO-TEXHONOMMYECKMX NPOLLECCOB

Pasgen 2. N'mgpaenuyeckme npoLecchl

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

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

JlabopaTopHble paboTbl.

WcnbiTaHne LeHTpobexHoro Hacoca.
McnbiTaHne WecTepéHHOro Hacoca.

Tema 8. CxxaTue n nepemMeLleHne rasos.
OCHOBHblE 3aKOHOMEPHOCTU CXaTusl ra3os.
YCTPONCTBO M NPUHLMN AENCTBUSA

Pasgen 3. lmgpomexaHuyeckue npoLecchbl

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

Tema 10. MNMpouecc punbTpoBaHUA.
KoHCTpyKuun punbTpos.

JTabopaTopHas paboTta. JkcnepMmeHTanbHoe
onpegerneHne KOHCTaHT PUIbTPOBaHUS.

Tema 11. lNpouecc ueHTpUdyrmpoBaHus.
KoHCTpyKUUKN LEeHTpUAYT.

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

6,75

HA

J1,Ko

HU

J1,Ko

J1,Ko




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

UTtoro B cemecTpe (Ha kypce ansa 3A0)

HU

KoHcynbTauum 1 npoMexxyTodHas attectaums
(3auer)

32

32

79,75

0,25

Pasgen 4. OcHoBbl Tennonepeaayu

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

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

Tema 16. OCHOBHOE ypaBHEHUE
Tennonepenayn. CpeaHsas pasHoCTb
Temnepartyp.

Pasgen 5. lNpouecchl HarpeBaHna n
BbiNapuBaHus

HU

Ko

Tema 17. MNMpOMbILNEHHbIE TENSTOHOCUTENN.
Mpouecchl HarpeBaHWs, OXNaXAEHNS,
KoHOeHcaunn. Pac4é€T n KOHCTPyKL MK
TennoobMeHHbIX annapaTos.

JlabopaTtopHas paboTa. N3ydyeHune npouecca
Tennonepeaayun.

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

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

Pasgen 6. OcHoBblI Macconepenayn

HA

J1,Ko

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

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

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

M3yyeHne npocTor neperoHku.

MN3ydeHune npouecca pektndukaumm
OVIHapHbIX CMece.

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

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

J1,Ko




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

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

JTabopaTopHble paboThl.

MN3ydyeHune npouecca KOHBEKTUBHOW CYLLKW.
MN3ydeHune cylwikun B KUMsILLEM CrI0e.

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

Pasgen 7. lNpoekTnpoBaHne yCTaHOBOK

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

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

Tema 29. YcTaHOBKa HeENpepbIBHOM
pekTudukaumnu.

MpakTuyeckoe 3aHsaTUe. Pacuér
pPEeKTUUKALNOHHON YCTAHOBKN.

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

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

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

Tema 33. PacyéTt TennoobMeHHbIX
YCTaHOBOK.

MpakTnyeckoe 3aHsaTHE. PacyéT
KOXXyXOTpybyaToro TennoobMeHHuKa

WUtoro B cemecTpe (Ha kypce ang 3A0) 34 17 17 47

KOHch'IbTaLI,VII/I N NpoOMeEXyTo4YHad atrectauma

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

Bcero koHTakTHas pab6orta n CP no

136,75 151,25
AUCUUNIINHe

4 KYPCOBOE NPOEKTUPOBAHUE

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

4.2 TemaTuKa KypcoBo#i pa6oThbl (npoekTta): KypcoBble paboTbl Mo pacyeTy OCHOBHbIX annapaToB Ansi yCTaHOBOK MO
pekTudmrkaumm, BeinapneaHuio, abcopbuum, ancopobumm u CyLwKn U NPeACTaBNEHUI0 TEXHOMNOMMYECKNX CXEM YCTaHOBOK.

4.3 TpeboBaHMSA K BbINONHEHUIO U NMPeACTaBlIEHUIO pe3ysibTaTOB KypcoBOM paboThbl (MpoekTa):

TpeboBaHus K BbINMOMHEHUIO M NPeaCTaBNEHNIO Pe3ynbTaToB KypCOBOro NpoeKTa.

PesynbTaTthl NpeacTaBnsiloTCsa B BUAE PaCHETHO-MOSICHUTENBHOM 3anuckm obbémom = 20 cTpaHuu, copepkallen
crnepywwime pasfenbl: BBEAEHME, OnucaHue YCTaHOBKM, pacyeTbl OCHOBHOIO M BCMOMOraTenbHOro o6opyaoBaHus,
3aKMYEHNE U CMUCOK UCMOMb30BaHHLIX WUCTOYHWMKOB, W rpachmyecko 4YacTu, COCTOsILLEA U3 MPUHLMNMANBLHOWN
TEXHOMOIrMYECKON CXeMbl YCTAHOBKWN U YepTexxa obLLero Buaa OCHOBHOIO annapaTta, BKItovas pas3pesbl, CEYEHUS U OTAENbHbIE
y3nbl. PaboTa BbINOMHAETCA CaMOCTOSATENBbHO C UCMOSb30BaHNEM CNPaBOYHON N METOLMYECKON NUTEpaTypbl 1



OBM.

5. ®OHA OLIEHOYHbIX CPEACTB AN NPOBEQEHUSA NPOMEXYTOYHOW ATTECTALMU

5.1 OnucaHue nokasaTteneun, KpUTepmeB U CUCTEMbI OLLeHUBaHUSA pe3ynbTaToB 00y4YeHUs
5.1.1 NokasaTenu oueHNBaHUA

Kon HanmeHoBaHWe oLeHOYHOro
MNMokasaTenu oueHnBaHWs pesynbTaToB 0byyYeHuns
KoMneTeHunn cpeacTea
packpbiBaeT OCHOBHbIE 3aKOHbI NepeHoca TensoThbl U MacChl BELLEeCcTBa,
TEOPUIO OCHOBHbIX MMAPOMEXAHNYECKNX U TEMMO-MaCCOOBMEHHbIX
npoLeccoB, METOAbI pacyeTa TUNOBbLIX NPOLIECCOB 1 annapaTos, MepeyeHb KOHTPOSBbHbLIX
BblBMpaeT TexHonornyeckne cpeacTsa v TEXHOMOMMY OCHOBHBbIX BOMNPOCOB.
OrlIK-3 rmapoMexaHUyYeckux 1 Tensno-mMaccoobMeHHbIX NPOLECCOB, Kypcosas pabora.

OCYLLECTBNSAET pacyeTbl OCHOBHbIX MPOLIECCOB 1 annapaTtoB B [MpaKkTUKO-OpUEHTUPOBAHHbIE
WHXXEHEePHOWN NpakTuke, 3apaHusa.
BbIMONMHAET pa3pa60TKy TEeXHOJTOrM4YeCKnx yCTaHOBOK U CXeM, Bbl60p
annapaTtypHoro oopmreHus

5.1.2 Cuctema n KpuTepun oLueHMBaHUSA

LLikana oueHnBaHuA

KpuTepun oLeHMBaHUA COPMMPOBAHHOCTU KOMNETEHLIMIA

YcTHOe cobecenoBaHue

MncemeHHasa paboTta

5 (oTnun4HO)

MonHbIN, ncyepnbiBaloLWM OTBET, ABHO
OEMOHCTPUPYHOLLMIA TNy6okoe NOHMMaHNe
npeameTa 1 LUMPOKYH 3pYANLIMIO B
oLeHuBaemMon obnactu. Kputnyeckui,
OpUrMHarnbHbIV NOAXOA K MaTepuany.
KauyecTBO UCMOMNHEHUSI BCEX 3NEMEHTOB
3a4aHus! MONTHOCTLIO COOTBETCTBYET BCEM
TpeboBaHuAM.

Ob6yuaroLwmmnca BCeCTOPoHHe 1 rryboko
pa3paboTan Temy Ha OCHOBE LUMPOKOro Kpyra
WCTOYHMKOB TEXHUYECKOW nuTepaTyphbl
HOPMAaTUBHO-TEXHUYECKOM JOKYMEHTaLMM,
NPOSIBUI CAMOCTOATENBHOCTL, NpeacTaBun
npaBurbHblE pacyeTbl U BbIBOALI, MPUMEHN
pa3Hoobpa3sHble MeTOAbl PELLEHNS], B TOM YnCIe
CBEpPX OroBOPEHHbIX B 3aaHnK; HeT
CYLLECTBEHHbIX HEAOCTATKOB B NOSICHUTENBbHOM
3anucke (rpadmnyeckon YacTu u ctune
N3NOXEHWSA), NPU 3aLLUTE KYpPCOBOro NPOeKTa He
JonylLLeHbl NOrpeLIHOCTY B MHTEpNpeTaumm
noaxopfa K peLleHuto 3agayv u pesynbTaToB

4 (xopoLwuo)

OTBeT NOSHbINA, OCHOBAaHHbIN Ha
npopaboTke Bcex 0b6a3aTenbHbIX
NCTOYHUKOB MHGopMaumn. MNMoaxoa K
mMaTepuany OTBETCTBEHHbIN, HO
CTaHOapTHbIN.

MHauBmayanbHoe 3agaHue BbIMONIHEHO B
JocTtatoyHoM o6bemMe, HO orpaHmymMBaeTcs
TONbKO OCHOBHbLIMW MOAXOA4aMWN.

OTBeT cTaH4apTHbIN, B LIENOM
Ka4yeCTBEHHbI, OCHOBaH Ha Bcex
0bs3aTenbHbIX UCTOYHUKAaX MHAOpMaLNN.
MpucyTcTBYIOT HEGONbLUME Npobensl B
3HAHMWSAX UMW HECYLLIECTBEHHbIE OLUMOKN.
PaboTa BbINonHeHa B COOTBETCTBUAN C
3agaHnem. Vimetotca oTaenbHble
HeCyLLEeCTBEHHbIE OLUMOKN unn
OTCTYNIEHUSI OT NpaBui 0POPMIIEHUS
paboThbl.

O6yyatowmiica B NONHOM 06beme BbINOHUI
3agaHuve Ha KypCcoBOW NPOEKT, NPOSIBUI
CaMOCTOSATENbHOCTb, NPeACTaBu NpaBubHbIE
pacyeTbl 1 BbIBOAbI; HET CYLLECTBEHHbIX
HeOCTaTKOB B MOACHUTENBHOM 3anuncke
(rpadouyeckor Yactu 1 CTUnNe U3NoXeHUs), Npu
3aLLUmMTe KypCOBOro NpoekTa AOMNyLEeHbI
HebornbLUVe NOorpeLlHOCTM B MHTEpNpeTaLmm
NOAXO4a K peLLeHuIo 3a4a4um U pesynbLTaTos.
O6yuatowmiicsa B NosIHOM 00beme BbINOMHW
3afiaHue Ha KypCOBOW MPOEKT, NPOSBUI
CaMOCTOSITENBHOCTb, NPEACTaBW NPaBUMbHbIE
pacyeTbl 1 BbIBOAbI; HET CYLLECTBEHHbIX
HEeOCTaTKOB B MOSICHUTENBHOM 3anuncke
(rpadouyeckor Yactu 1 cTUne U3NoXeHus), npu
3aLUmMTe KypcoBOro npoekTa AonyLeHbl
HebornbLUVe NOrpeLLHOCTM B MHTEpNpeTaumm
NOAXOAA K PEeLLEHMIO 3a4a4m 1 pe3ynbTaTos,
OonyLLleHbl HApYLIEHWS N HEBPEXHOCTL B
0hOpPMIIEHUMN MOSCHUTENBHOW 3aMUCKN

3 (yonoBneTBOpPUTENBLHO)

OTBeT BOCNPOU3BOANT B OCHOBHOM TOSbKO
NeKUMOHHblE MaTepumansl, 6e3
camocTosiTensHon paboTbl C
pekoMeH0BaHHOW NMTepaTypou.
[eMoHCTprpyeT NoHMaHue npeaMeTa B
uenom, 6e3 yrnybneHus B getanu.
MpUCYTCTBYIOT CYLLECTBEHHbIE OLUMOKM UMK
npo6enbl B 3HaHWSX MO HEKOTOPbIM TEMaM.
3apaHve BbINOMHEHO NOMHOCTbLIO, HO B
paboTe eCTb OTAEMNbHbIE CYLLECTBEHHbIE

O6yyaroLLuitca B LIeNoM BbINOMNHUI 3aaaHne
KYPCOBOro MpoeKTa, HO NPosiBUI
HeOoCTaTOYHY CaMOCTOATENbHOCTb, U
noTtpeGoBanach CyllleCTBeHHasi TOMOLLb
npenoaaeaTensi; HeT CyLLECTBEHHbIX
He[oCTaTKOB B MOACHUTENbHOW 3anucke
(rpadbuyeckoi YacTi 1 CTUIE USMNOXEHNS).
O6yyaroLuitca B LIeNoM BbIMOMHUI 3aaaHne
KYPCOBOro MpoeKTa, HO NPosiBUI
HeOoCTaTOYHY CaMOCTOATENbHOCTb, U
noTtpeGoBanach CyllleCTBeHHasi MOMOLLb




OLMBKK, NGO KaYecTBO MpeacTaBreHus
paboTbl H13Koe, Nnbo paboTa
npeacTaBneHa ¢ ono3gaHuem.

OTBET HEeMomMHbIN, OCHOBAHHbIN TONbLKO Ha
NEKUMOHHbIX MaTepuanax. Mpy noHnmaHum
CYLLIHOCTM NpeameTa B Lienlom —
CYLLIECTBEHHbIE OLIMOKN nnn npobenbl B
3HaAHWUAX cpa3sy MO HECKOSIbKUM TeMam,
He3HaHuWe (NyTaHuua) BaXKHbIX TEPMUHOB.
3agaHue BbINOMHEHO MOMHOCTLIO, HO C
MHOTOYMCEHHbLIMW CYLLLECTBEHHBIMM
owmbkamu. Mpu 3TOM HapyLLeHbl NpaBuna
0POPMITEHNSI UM CPOKW NPEeLCTaBnNeHns
paboThbl.

npenogaBaTens; NOsiCHUTENbHAs 3anncka
odopmneHa HebpeXxHo.

2 (HeypoBRETBOPUTENBHO)

HecnocobHocTb 0TBETUTL Ha Bonpoc 6e3
MOMOLLM 3K3aMeHaTopa. HesHaHne
3HAYUTENbHOM YacTu NPUHUUAMANBHO
Ba)XHbIX 9/1IEMEHTOB AUCLIMMINHDI.
MHorouncneHHble rpybble oLwmoKu.
OTCcyTCTBME OAHOMO MIN HECKOTBbKUX
obs13aTenbHbIX 3N1EMEHTOB 3aaaHus, Nnbo
MHOrOYMCIEHHbIE rpyOble oWnbkn B
paboTe, nMbo rpyboe HapyLleHne npasun
ohopMIeHNs U CPOKOB NpeacTaBneHus
paboThbl.

HenoHvmaHue 3agaHHOro Bonpoca.
HecnocobHocTb cchopMynmpoBaTth X0Ts Obl
oTAesbHble KOHUENMUUN OUCUUMINHDI.
CogaepxaHue paboTbl NOMHOCTLIO He
COOTBETCTBYET 3aaHUI0.

MonbiTka cNMCbIBaHUA, NCMONbL30BaHUSA
Hepa3speLUeHHbIX TEXHUYECKNX YCTPONCTB
WM Nonb30BaHWs NOACKa3KoW ApYroro
YyeroBeka (BHe 3aBUCUMOCTUN OT
YCMELHOCTW Takon MOMbITKM).
MpencTtaBnexue vyxon paboTel, nnarnar,
nnbo oTkas OT NpeAcTaBneHust padoTbl.

O6yyaowmmes NpeacTaBneH YacTUYHO
BbIMOSIHEHHbIN  KypPCOBOW MPOEKT.
Ob6yuvaroLumMcs npeacTaBneH YacTUYHO
BbIMOSTHEHHbINA KYpCOBOW NPOEKT, NPU 3TOM
UMetoTCs rpybble oLWnbKKU, CBUAETENBCTBYOLLME
O HEMOHMMaHWK CTyAEeHTOM pa3pabaTbiBaeMon
UM TEMBI.

3apaHne KypCcoBOro NpoeKTa He BbIMOMHEHO,
NosiCHUTENbHas 3anucka He NpeacTaBneHa

3ayTeHo

OueHKK «3a4TEHO» 3acnyXuBaeT
obyyvaroLmiics, MMeLLNA BCECTOPOHHEE,
cucTematmdeckoe u rnybokoe 3HaHue
y4ebHOro 1 HopMaTUBHOrO MaTepuana,
yMeLLniA CBOOOAHO BbINOMHATL 3aaHus,
npeaycMOTPEHHbIE MPOrpamMMONn,
YCBOMBLLWI OCHOBHYIO U 3HAKOMbIV C
JOMNOSTHUTENBbHON NUTEpaTypon.

TakKe OLeHKON «3a4YTeHO» OLLeHMBaloTCA
0TBEThI 00y4YaloLWMNCs, NokasaBLUNX
3HaHWe OCHOBHOrO y4ebHOro matepumana B
obbeme, HeobxoanmMom Ans AanbHenwen
y4ebbl 1 B fanbHenLwen
npodeccnoHanbHoOM AeATENBHOCTH,
CMpaBnNSALUNXCS C BbIMNOMHEHNEM 3a4aHuN,
NpeAyCMOTPEHHbLIX NPOrPaMMON, HO
OONYCTUBLUMM NOrpeLHOCTM B OTBETE Ha
3a4eTe U Npu BbIMOSTHEHUN KOHTPOSIBbHbIX
3a4aHnin, He HocsALIME NPUHLMNNANBbHOIO
XapakTtepa, korga yCTaHOBIEHO, YTO
oby4yatowmiica obnagaet HeobxoaMMbIMK
3HAHUAMW ANS NOCneayLero ycTpaHeHust
yKa3aHHbIX MOrpeLLHOCTEN Nog,
PYyKOBOACTBOM Mpenogasarens.

He 3a4teHo

OUuEeHKM «He 3a4TeHO» BbICTaBMsAeTCH
oby4yatommces, obHapyxuBLLMM Npobenbl B
3HaHMAX OCHOBHOrO y4ebHoro




maTepuana, 4onyckatoLwmum
npyHUMNnanbHble OWNBKM B BbINMOMTHEHWM
NpeAyCMOTPEHHLIX NPOrpaMMon 3a4aHNUN.
Takol OLEeHKM 3acrnyXnBalT OTBETHI,
HOCSILLIME HECUCTEMATU3NPOBAHHbIN,
OTPbIBOYHbIN, MOBEPXHOCTHbIN XapakTep,
Korga obyyarLmincs He NOHMMAET CYTH
n3naraemMbix BOMPOCOB, YTO
CBUOETENLCTBYET O TOM, YTO obyvatomincsa
He MOXeT Aanblue npogorkatb obyyeHne
UK NpucTynaTb K NpodeccnoHanbHOn
JeaTenbHOCTU 6e3 JoNONHUTENbHBLIX
3aHATMI NO COOTBETCTBYIOLLEN
JaucumnnuHe.

5.2 TunoBble KOHTPOJIbHbIE 3alaHUS UNU UHbIe MaTepuarnbl, HeO6XxoAMMble ANA OLeHKU 3HAHUWA, YMEHUN,
HaBbIKOB U (MNK) onbiTa AEATENILHOCTU
5.2.1 MNepeyeHb KOHTPOJIbHbLIX BONPOCOB

Ne n/n | DopMynmnpoBKM BONPOCOB
Cemectp 5

1 MeTogbl nogobus. MpruynHbl BO3HMKHOBEHNS, OCHOBHbIE NpuHLMNbl. [ogobHoe npeobpasoBaHne ypaBHEHUN
HaBbe-CTokca, kputepumn nogobust dunepa, PenHonbaca, Ppyaa n ux pmsnyecknii CMbIch.

2 VicTeuyeHne XnakocTen n3 OTBEPCTUIA M HAacagKkoB. Pacyét ckopocTu n pacxofa, ABMEeHNs CxaTus CTpyu.

3 YpaBHeHue Jrnepa ABMKEHUS HEBA3KOW, HEC)KMMAEMON xugkocTn. CTaumoHapHble U HeCTauuoHapHble
TeyeHus. YpaBHeHne bepHynnu.

4 MpeamerT, uenu n 3agayn rmagpasnmku.
Hacocbl 1 Tpy6onpoBoabl, MPUHUUMEI pacYETa HACOCHbIX YCTAHOBOK, XapakTePUCTUKM OOBbEMHBIX,

5 WHEPLIMOHHbIX HAcocoB, TPYOONPOBOAOB, COBMELLEHHAs rpadhmyeckast xapakTepucTmka Hacoca 1
TpyGonposoaa.

6 paduyeckasn xapakTepuctuka TpybonpoBoaa, YTo 9TO TaKOe, Kak pacCUnTbIBAETCS, 3a4EM HYXHa.

7 Onpepenexns 1 OCHOBHbIE CBOMCTBA XUAKMX Cpefd, CKUMaeMble U HECKUMAaEMbIE (KanenbHbIe) XUOKOCTY.

8 MapameTpbl TedeHus xungkocTn B Tpybe. Pacxon, cpeqHasa CKOpOCTb, rMApaBnnYeckuin pagnyc Tpyosl,
3KBUBANEHTHbIV AMAMETP, YpaBHEHME CNIOLWHOCTU (Hepa3pbiBHOCTM) NOTOKA.

9 MapameTpbl XMAKON cpeapl, MAOTHOCTb, BA3KOCTb, CKOPOCTb, NMApPOCTaTU4YeCcKoe AaBfneHne — onpeaeneHms n
OCHOBHbIE CBOWNCTBA.
MpaBuna pacyéTta cun gaBneHns, SENCTBYOLLMX HA NPOU3BOSIbHO OPUEHTUPOBAHHbIE MNITOCKUE MOBEPXHOCTW.

10 Mpumepbl pacyéTta cun gaBneHus Ha BEPTUKANbHYIO M TOPU3OHTAIbHYIO KPbILKY 3a4aHHOW nnowann u
rny6yHbI NOrpyXeHus.
M'mopaenuyeckme conpoTueneHns. Onpenenenns, Tunbl, GU3NYECKUIA CMbICT, cnocobbl pacyéTa

11 COMNPOTUBIEHWI Ha y4acTke TpyObl, KOAPMLMEHTBI CONPOTUBIEHNIA, YypaBHeHMs [apcu — Beicbaxa n
Anbtyns.

12 YpaBHeHUEe paBHOBECWS HEMOABWKHOM XXMAKOCTM U OCHOBHOE YPaBHEHUE rMOpPOCTaTUKN.
[ncnepcHble cMCTEMBI, SMYNBCUX, ObIMbl U TyMaHbl, Nbinn. [NapameTpbl ANCNEPCHBIX CUCTEM, pacnpeaeneHue

13 YacTuy, No pasmepam, KOHLEHTpaLWs, HacbinHasa u AeNCcTBMTENbHAsA NIOTHOCTb, MOPO3HOCTL. MeToabl
onpegeneHns napameTpoB ANCNEPCHbLIX CUCTEM.

14 OTtcTamBaHue, ropusoHTanbHble, paavanbHble U BEpTUKarbHble OTCTOMHUKMA, 0COGEHHOCTHN, 06nacTu
NPUMEHEHUS, NIOChI U MUHYChI

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

16 dunbTpoBaHKeE, NpegHasHavyeHme, NPUHLMN ENCTBUSA, PUNbTPYOLWME MaTepuansbl, NCbl U MUHYCbI.
CkopocTb (hunbTpoBaHWE 1 ypaBHEHME PUNbTPOBaHUA

17 YCTaHOBKM KUMSLLLEro Crosi, KOHCTPYKUMS, NpegHasHayeHne, Nnchbl 1 MUMHYCbI, TMapaBnuyeckas
XapakTepuUCTUKa KAMSLLLEro Crosi, KpUTUYECKME CKOPOCTU U CNOCOOLI UX pacyéTta

18 Mokpas ouncTka ra3oB oT nbiv. OCHOBHbIE MPUHLIMMBI, 0COBEHHOCTM, KOHCTPYKLUW NIHOCHI U MUHYCHI,
ckpy66epbl, NEHHbIE annapaThl, ra3onpomMbIiBaTenu, Tpyobl BeHTypun

19 PelweHune ypaBHeHnss HaBbe-CTokca B criydyae CTauMoHapHOro fiammHapHoOro noToka B Kpyriow Tpyoe, 3aKoHbI
TeyeHusa lNyasenns.

20 3akoH CToKca OBWMKEHMSA MaaKoro Wapuka B BA3KOW XXMUAKOCTU

21 3aKoH COXpaHeHWs1 IHEPTUN B OBWMXKYLLIENCS HEC)KMMAEMOM XuMakocTu. Hanop, onpegenenne, CKOpocTHas,
nbe3omeTpuyecKkasl U reomeTpuyeckasi COCTaBnsatoLLan Hanopa.

22 VcTopusa ruapaBnuvkn, MHXEHEPHbIE KOHCTPYKLMM, annapaTthbl U 3aKOHbl, OTKPbITbIE B 4PEBHOCTM.
OnpegeneHve 1 CMbICN 3rIEMeHTapHOro o6bEMa XMAKOCTU. BbiBOg 06GBEMHBIX MIIOTHOCTEN CUM TSHKECTMH,

23 WHepLUMK, OaBMNEHWS, BA3KOCTU. YpaBHEHUS HEPA3PbIBHOCTN NOTOKA. YpaBHeHne HaBbe-CToKca ABMXKEHUSA

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

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

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

27 Pac4yét ycunus, passmBaemoro rupasnnyeckum npeccom

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

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

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

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

32 Cnocobbl pacyéTta 1 nogbdopa OTCTONHUKOB

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

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

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

36 Cnocobbl pacyéTta n nogbopa LeHTpudyr

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

52 OceBol BEHTUNATOP KOHCTPYKLUSA, OCOBEHHOCTH, NIOCHI U MUHYCbI

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

54 MHorocTyneHyaTtas Typborasonyska, yCTPONCTBO, paboTa, Ninockl U MUHYCbI

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

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

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

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

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

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

61 LLlapoBble MenbHULIbI, KOHCTPYKLMS, OCOBEHHOCTU, NIKOCHI N MUHYCbI

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

63 KonnovpHast MenbHUUa, KOHCTPYKUMS, OCOBEHHOCTU, NIHOCHI U MUHYCBI

Cemectp 6

Tennonepegaya. MonekynspHasa TennonpoBOAHOCTb, KOHBEKUNMS, nanydeHne. OCHOBHbIE TEMMOBbLIE CBONCTBA

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

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

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

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

69 YpaBHeHue TennonpoBoAHOCTU U €ro CTauMoHapHOe peLleHne A UMNMHOPUYECKon Tpyobl

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

71 Anroputm nogbopa TennoobMeHHMKOB, ypaBHEHWUs TennoBoro 6anaHca, kKputepuanbHble ypaBHEHUS,
ypaBHEHWs Tennonepeaayy, TEMMOBON NOTOK U TENMoBas Harpy3ka, TemMneparypbl aapa notoka U CTEHOK.
Cnocobbl HarpeBa BeLLecTBa rMyxXvMM U OCTPbIM NapoM, MEKTPUYECKNE HarpeBaTeny ConpoTUBIIEHNS U

72 BbICOKOYaCTOTHbIE, HarpeB UHAPaKpPaCHLIMKU U3ny4aTensMm, 0cobeHHOCTH, 06racTn NpUMEHeHNs, NAChl U
MWHYCbl.

73 Macconepegaya, onpegeneHus, Tunbl Macconepegayu.

74 YpaBHeHUs KOHBEKTUBHOW AN dY3nM n OCHOBHbLIE MaccobMeHble Kputepun nogobus, anddysmoHHbIe
Kputepun Hyccensta, ®Pypbe, MNekne, NpanaTns

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

76 Onwncanue casoBoro paBHoBecUsi, hasbl, KOMMNOHEHTbI, KOHLIEHTPaUMUWU. TeMNepaTypbl, XUMUYECKUE
noTeHumansl, npasuno ¢a3s MN'bbca

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

78 OBwxyLlasa cuna ypaBHeHUIN MaccoTaaun, cpegHss ABUXKYLLAs cuna, YMcno 1 BbiCOoTa eanHULbl nepeHoca
lMpocTas neperoHka, NneperoHka noJ yMeHbLUEHHbIM JABNEHNEM, NeperoHka ¢ BoAsiHbIM NapoMm, ppakumoHHas

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

80 OCHOBHbIE TUMbI NMHUIA PABHOBECUSA XXMOKOCTb — Nap Npuv neperoHke u pektnunkaumnm

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

82 Tunbl KONOHHBIX annapaToB, HAaCaAoYHble, CUTHaTble N TapernbyaTble KONOHHbI, AOCTOMHCTBA U HeJoCTaTKu

83 Pektndukaums, obas cxema NOTOKOB B KONIOHHE peKTUdUKaLMK.

84 Cxema rpacbmdeckoro pac4éta pektudukauun. MatepuaneHbin 6anaHc n pabodvne nuHUMK, cxema pacyéTa
yncna ctyneHen pektudukaumm, pnermosoe YMCNo, MMHUManbHoe pnermMoBoe YMCno.

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

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

87 napumnanbHoe AaBneHve Bnaru B Bo3gyxe, Anarpamma PamanHa, onpegeneHne cocTosiHus Bo3ayxa no
TemnepaTypam XONoAHOro U MOKPOro TePMOMETPOB, YTO 3TO, MOCTPOEHUE Ha AnarpamMmme npolecca
agmabaTnyeckom CyLUKK

88 Cyuika, onpegeneHune, KOHBEKTUBHAs CyLLKa U CyLUKa B KMMSLLEM croe, AOCTOMHCTBA U HegocTaTkm obemnx
MeTO0B.

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

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

91 Bbinapka, cxema 0gHOKOPNYCHOW M MHOTOKOPMYCHOWN BbiNapHON YCTAHOBKU, MaTepuanbHbIi 6anaHe
BblMapHOro annapara.

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

93 Anroputm pacyéta O4HOKOPMYCHOW BbIMapHOW YCTAHOBKW, TUMbl TEMNepaTypHbIX NOTePb.

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

95 Onarpamma cOCTOSHUSA BNaXXHOro BO3Ayxa, NOCTpoeHMe npouecca agmabatnyeckomn CyLKU Ha guarpamme
COCTOSIHUSA, TEMMEPATYPbl MOKPOTO U CYXOro TEPMOMETPOB.

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

97 AncopbeHThbl, 4TO 3TO, Kakune GbiBatoT, CNocobbl NPUroTOBIEHMS, CBONCTBA, M30TEPMbl aacopbummn 1 nx Tunbl

98 Cxema agcopbLUMOHHON YyCTaHOBKU NEPUOAMYECKOro OENCTBUSI U onucaHue ctaamin paboTel agcopbepa

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

100 | TennoobmeHHuK «Tpyba B Tpybe» KOHCTPYKLMSA, AeNCTBME, MIHOCHl U MUHYCBI.

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

102 KoxxyxoTpybuyaTbil MHOroxogoBou TennoobMeHHWK, yCTPONCTBO, LOCTOMHCTBA, HE4OCTaTKN.

103 KoxyxoTpy6uaTbii TENNOOOMEHHMK C NiaBatoLLel rofioBKOW, yCTPOMCTBO, AOCTOMHCTBA, HEJOCTaTKy.

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




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

106 |3meeBUKOBLIN TENNIOOOMEHHMK, YCTPONCTBO, AOCTOMHCTBA, HEAOCTaTKM.

107 OpéB6peHHbIn TennoobMEeHHUK, YCTPOMCTBO, LOCTOMHCTBA, HEAOCTaTKU.

108 "paduToBLIN TENTOOOMEHHMK, YCTPOWUCTBO, 4OCTONHCTBA, HEQOCTaTKM.

109 | CnwupanbHbl TENNOOBMEHHWKMN, YCTPONCTBO, AOCTOUHCTBA, HeJOCTaTKu.

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

111 KoHaeHcaTooTBOOYMKM, YTO 3TO, KOHCTPYKLMKU, OBNacTb NPUMEHEHMS, NITKOCHI U MUHYCbI

112 3MeeBUKOBbLIV BbINAapHOW annapar, cxema, kak paboTtaeT, 4OCTOMHCTBA U HEAOCTaTKM

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

114 BbinapHow annapat ¢ NoOABECHOW HarpeBaTeNbHON KamMepomr, KOHCTPYKLMS, MPUHLUMN paboThbl, MAChl 1
MWHYCbI

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

116 BbinapHow annapat ¢ BbIHOCHOW HarpeBaTernbHON KaMepom, KOHCTPYKLUUS, NpUHLUMN paboTsl, NNOCHI U MUHYCBI

117 BbinapHow annapat ¢ BbIHECEHHOW 30HOWN KUNEHUSA, KOHCTPYKLUMS, NPUHLUMA paboThbl, NNOCHI U MUHYChI

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

119 POTOPHEIN BbINApHON NPSAMOTOYHbIN annapaT, KOHCTPYKUMS, MPUHLMN paboThbl, MOChl U MUHYChI

120 BbinapHow annapat ¢ NpUHYAUTENbHON LMPKYNALUMEN, KOHCTPYKLUMS, MPUHLMN paboThl, NAKCH! 1 MUHYCbI

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

122 MoBepxHOCTHLIN abcopbep, yCTpONCTBO, paboTa, 4OCTOMHCTBA, HEAOCTAaTKN 00nacTb NPUMMEHNMOCTU

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

124 Abcopbep ¢ nnocko-napannenbHoON Hacaakon, yCTPONCTBO, paboTa, AOCTOMHCTBA, HegocTaTkn obnacTb
NPUMEHMMOCTH

125 | ABcopbep ¢ BocxoasiLen NNEHKON, yCTPOMUCTBO, paboTa, 4OCTOMHCTBA, HeJoCTaTkM 061acTb MPUMEHUMOCTH

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

127 OMynbraumMoHHbIN Hacago4Hbl abcopbep, yCTponcTBo, paboTta, JOCTOMHCTBA, HeJoCTaTKn 0b6nacTb
NPUMEHUMOCTH

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

129 | Tapenbyatbii abcopbep ¢ nepennBHbIMU TpyOkamm

130 KoHcTpyKumm MaCCE)O6MeHHbIX Tapenok, cuTyaTble, KornaykoBble, KOHCTPYKLUMS KOMNayKoB, KancyrbHble,
KnanaHHble, YyCTPOWCTBO, paboTa, LOCTOMHCTBA, HEAOCTAaTKM 06nacTb NPYMEHNUMOCTH

131 Monkein pacneinueatowm abcopbep, ycTponcTeo, paboTta, AOCTOMHCTBA, HEAOCTaTKN 06nacTe NPUMEHMMOCTH

132 | ABcopbep BeHTypu, ycTponcTso, paboTta, LOCTOMHCTBA, HEAOCTATKM 06nacTb NPUMEHMMOCTH

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

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

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

136 PacnbinuntenbHbIi KOMOHHBIN 3KCTPAKTOP, CXeMa, MPUHLUMN paboTbl, JOCTOMHCTBA U HEQOCTAaTKM

137 [MOMOYHbIN KOMOHHbIN 3KCTPAKTOP, CXeMa, MPUHLUMN paboTbl, AOCTOUHCTBA U HEAOCTaTKM

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

139 POTOPHO-ANCKOBbLIN KONOHHbLIN 3KCTPaKTOp, cXema, NpuHUmn paboTbl, 4OCTOMHCTBA U HEAOCTATKN

140 CuvTyaTbIi C NOPLUHEBBLIM MYfbCAaTOPOM KOJTOHHbIA 3KCTPAKTOP, CXema, NPUHLMN paboTbl, LOCTOMHCTBA U
HepgocTaTKM

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

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

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

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

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

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

147 OpHokamepHbI agcopbep ¢ OBMXKYLLUMMCS CNOeM, YCTPONCTBO, paboTa, 0cobeHHOCTH, [OCTOMHCTBA U
HegocTaTku

148 MHorokamepHbIi agcopbep ¢ ABMXKYLLUMMCS CroeM, YCTPONCTBO, paboTa, 0coOBeHHOCTH, JOCTOMHCTBA U

HeOoCTaTKun




149 KamepHas cywmnka, ycTponcTso, paboTta, JOCTOMHCTBA W HeQOCTaTK/

150 | TyHHenbHas cyluunka, ycTpoucTBo, paboTa, AOCTOMHCTBA U HEAOCTATKM

151 |JleHTouHas cywwunka, ycTponucTBO, paboTa, AOCTOMHCTBA U HEAOCTATKM

152 BapabaHHas cywunka, ycTponcTeo, paboTa, AOCTOMHCTBA W HEAOCTaTKN

153 OpHokamepHas ¢ KUMSLWUM CloeM CyLuurka, yCTPOUCTBO, paboTa, AOCTOMHCTBA 1 HEAOCTAaTKM
154 | AByxkamepHas C KAMsILLMM CNOEeM CyLUMUIKa, YCTPOMCTBO, paboTa, JOCTOMHCTBA U HeA4OCTaTKM
155 CTyneH4YaTo-NpoTMBOTOYHAS C KAMSALLMM CITIOEM CYLLUIIKA, YCTPOWUCTBO, paboTa, AOCTOMHCTBA U HEAOCTATKU
156 PacnbinutenbHas cylimnka, ycTpoucTBo, paboTa, AOCTOMHCTBA U HEAOCTATKM

157 lMHeBMaTMYeCckas cyluunka, ycTpoucTeo, paboTa, AOCTOMHCTBA U HEAOCTATKU

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

159 [ByxBanbLoBasa CyLLUKa, yCTPOWUCTBO, paboTa, AOCTOMHCTBA U HEAOCTATKU

5.2.2 TunoBble TECTOBbIE 3aAaHNA

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

Ne n/n YcnoBust TMNOBLIX 3aga4

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

90 oC go 10 oC. Pexum Te4eHMs NaMUHapHbIN.

2 Onpepenutb pacxof Boabl B Tpybonposoge anuHorn 100 M n anameTtpom 73x1,5 mm. MNoTepst Ha TpeHune
— 5 M. KoahhmumeHT TpeHnsa 3aB1CUT TOMbKO OT LWepoxoBaTocTu, pasHomn 0,03 mm.

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

4 OnpegenuTb MakcMMarnbHbIA AMaMeTp WwapoobpasHom YacTuubl, OCaXKOEHNE KOTOPOW MPOUCXOAUT Npu
namuvHapHom pexume (Re = 0,2). Temnepatypa Bogbl — 15 oC. MNnoTHocTb YacTtuy, — 1650 kr/m3.

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

a2 =2000. KoathmumeHT TennonpoBogHOCTH

5.3 MeTogunuyeckue matepuansi, onpegensiowme npoueaypbl OLeHUBaHNUA 3HAHWUA, YMEeHUI, BNageHnit (HaBbIKOB

1 (MNn) NpakTUYECKOro onbiTa AesATeNIbHOCTH)
5.3.1 YcnoBus gonycka oby4alolerocs K npoMexyToyHoM aTrecTauuu U NopsaoK NMKBUAALMM aKaaeMNYecKon
3afl0MKeHHOCTH

MpoBeaeHe NPOMEXyTOYHON aTTeCTaLMn pernameHTMpoBaHO fokanbHbIM HOpMaTMBHBIM aktom CMGIMYMNTA
«MonoxeHne o NPOBEeAEHUN TEKYLLIETO KOHTPOMS YCNeBaeMOCT U MPOMEXYTOYHOM aTTecTaumnm obyyarowmxcs»

YcnelwHas caada nabopaTopHOro npakTukyma

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

Cpava v 3awmTa KypcoBoWn paboTel (ecnv npeaycMoTpeHa nnaHom)

5.3.2 ®opma npoBeaeHUsi MPOMEXYTOYHOM aTTecTalmMu nNo gucumniHe

YcTHas + MNMucbmeHHas MHas

KOMI'IbIOTepHOB TecTnpoBaHue

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

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

ABTOp | 3arnasue | MN3paTenbcTBO | ["og n3paHusa | Ccblinka
6.1.1 OcHoBHas y4ye6GHas nuTepaTypa
Barpos W. B., Yynkosa |[pouecchl n annapaTbl http://publish.sutd.ru/
3. H., Waxaros B. [. XUMUYECKOWN TEXHOMOINMN. Cno.: crerynTg, 2013 tp_ext_inf_publish.ph
JTabopaTopHbI NPaKTUKyM p?id=1861
PomaHkos IM1. T, MaccoobmeHHbIe npouecchl c A VDI http://www.iprbooksh
®ponos B. ®., dnnciok | XMMUYECKON TEXHOMOMMM arKT-1 1eTepoypr- 2017 op.ru/67361.html
0. M. XUMUNSOAT
Pomankos, I1. T, MeToabl pacyeTta npoueccos http://www.iprbooksh
®poros, B. ¢, 1 annapaToB XMMUYECKON Cankr-leTepbypr: 2020 op.ru/97815.html
dnuctok, O. M. TexHonoruu (npumephbl 1 XUMUSOAT
3agayun)
Bnacosa, I'. B., OcHoBHbIe npoLecchl Mocksa, Bonoraa: UHdpa https://lwww.iprbooks
Uyanesuy, [. A, annapatbl XUMU4EeCKON -l’/IH>|<eH(f M‘ﬂ P 2022 hop.ru/124246.html
MueoBapoBa, H. A. TexXHonornn P




®pornos, B. ©. Jlekuunn no kypcy «lpoueccol . https://www.iprbooks
W annapartbl XMMUYECKOM Cal;(l(MT;\AHﬁgepf_lypr. 2020 hop.ru/97816.html
TEXHOMOrMmn» A
6.1.2 lononHuTenbHasa y4yebHasa nuTepaTtypa
Yynkosa 3. H., MpporazognHamuka. http://publish.sutd.ru/
LWaxanoe B. [., KoHTpornbHble paboTbl cne.: crierynta 2014 tp_ext_inf_publish.ph
Barpos W. B. p?id=1576
Kananpgo, A. B., Mmppaenuka, rmgpoMallnHbI . http://www.iprbooksh
CeppatokoBa, E. A. W rMaponHEeBMONpPUBOA Tlyranck: Knura 2020 op.ru/111210.html
Mwngykos H. N.,Kypos | lMpoueccol n annapaTbl http://publish.sutd.ru/
B. C., Hukndopos A. XUMUYECKON tp_ext_inf_publish.ph
0. TexHornorun. Pacyet CaHkT-MNeTepbypr: 2022 p?id=20225002
peKkTUmKaLMoHHON cnerynta
YCTaHOBKWN HENpepbIBHOIO
aencteusa Kypcosasi paboTta

6.2 NMepe4veHb NpodeccnoHanbHbIX 6a3 AaHHbIX U UH(POPMALUMOHHO-CMPABOYHbIX CUCTEM

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

6.3 Nepe4veHb NULEH3NOHHOIo U CBOGOAHO pacnpoCTPaHsAeMOoro NporpamMmmHoOro oéecne4vyeHus
Microsoft Windows
MicrosoftOfficeProfessional

6.4 OnncaHme maTepmanbHO-TEXHMYECKOMN 6a3bl, HEOOXOoAMMOWN AN ocyllecTBIeHMA o6pa3oBaTeNibHOro
npouecca no gucumniunHe

YcTaHoBKa 4118 U3MEpPEHUs rmapoCcTaTMYecKoro AaBneHmns

YcTaHoBKa 4118 U3y4yeHns paBHOBECHUS XUOKOCTU BO BpallatoLeMcsi cocyae

YcTaHoBKa 4119 U3y4YEHUS PEXMMOB TEYEHUS XKUOKOCTU

YcTaHoBKka Ang namepeHus BA3KOCTU BOAHbLIX pacTBOPOB

YcTaHoBKka Anga onpeaeneHuns pacxona XXMAKOCTU Npyu UCTEYEHMU U3 OTBEPCTUIA U HACaLKOB

YcTaHoBKa ANns onpegeneHns ConpoTUBMNEHUIA TEYEHMIO XNAKOCTU B TPYOONPOBOAE, MECTHLIX U NO ANWHE
YcTaHoBKa 4519 UCNbITaHUS LLeHTpobeXxHoro Hacoca

YcTaHoBKa 4119 UCNbITaHUSA LWeCTEPEHHOMO Hacoca

YcTaHoBKa 4118 U3y4eHUs CKOpoCcTu uUnbTpoBaHUS

YcTaHoBKa 4118 M3y4eHUs CONPOTUBMEHMS KAMSILLLEro Cros

YcTaHoBKa 4119 U3yveHus npouecca Tennonepegaydn

YcTaHoBKa 4519 U3y4eHUs NpoOCTON NeperoHku

YcTaHoBKa Ans nsyvyeHns temnepatypHomn genpeccuu

YcTaHoBKa 4519 U3y4eHus OAHOKPaTHOM aKCTpaKumm

YcTaHoBKa 4119 U3y4eHUs paBHOBECUS C CUCTEME TPEX OrPaHMYEHHO PacTBOPUMbLIX APYr B ApYre XUOKocTen
YcTaHoBKa A8 M3y4eHUss KOHBEKTUBHOWM CYLLKM

YcTaHoBKa 4119 U3yYEeHUS CYLLKN B KUMSLWEM Croe

Ayautopus OcHalleHne

MynbTUMeauiiHoe 06opyaoBaHNE, KOMMLIOTEPHAsA TEXHUKA C BO3MOXHOCTLIO MOAKIIOYEHUS K
KomnbtoTepHbilii knace | ceTu «MHTepHeT» 1 obecnedeHneM AocTyna B 9NEKTPOHHYIO MHGOPMaLVIOHHO-
obpaszoBaTenbHyto cpeay

MynbTumeauiiHoe obopyaoBaHue, crneumanusnpoBaHHas Mebenb, Aocka
JNlekynoHHas Y A PYA H P A

ayautopust

CneuunanuapoBaHHasa mebenb, 4ocka
YyeGHas ayautopus
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