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1 BBEQEHUE K PABOYEW NPOrPAMME OUCLUUMNUHBI

1.1 Uenb AMCUMNAMHLI: NOArOTOBKA BbIMYCKHWKOB ANs MPOEKTUPOBAHMSA W 3KCnfyaTaumuM pasHoobpasHbix
NMPOMBILLFIEHHBIX CYLUMIbHbLIX YCTAHOBOK, CMOCOBHbLIX OCYLLECTBMASATb MX HENnpepbiBHOE YCOBEPLUEHCTBOBaHWE Ha OCHOBE
COBPEMEHHOI TEOPUM U NMPUHLUMNOB aBTOMATUYECKOro ynpaereHust

1.2 3apauv AUCUUNNUHGI:

OCBOEHMNE KOHCTPYKTUBHbLIX OCOBEHHOCTEN TEMSIOMAaCCOOOMEHHbIX (CYLLMIbHBIX) YCTAHOBOK, OBNadeHue Teopuen
W COBPEMEHHBLIMU WHXEHEpPHbIMA MeTodaMu pacdeTa MpoLEecCOB CyWKM W TenrnoMacCOOOMEHHbIX (CYLUMIbHBIX)
YCTaHOBOK NMpY UX NPOEKTUPOBAHWUM UNN MOAEPHU3ALUN

1.3 Tpe6boBaHMA K NpeABapUTENbLHOW NOAroToBKe OOy4aloLerocs:

lMpenBaputensHasa noAroToBka npegnonaraeT Co3daHue OCHOBbI Ans (POPMUPOBaAHUS KOMMNETEHUMA, yKa3aHHbIX
B M. 2, NpU N3y4eHUN AUCLUMNINH:

BbicokoTemMnepaTypHble TEMNOTEXHONOMMYECKME MPOLECCHI U YCTAHOBKM

TennomaccoobmeHHoe obopyaoBaHWe TeNNO3SHepreTUYecKUX NpeanpusaTuii
TennoTexHomornyeckne npoLecchl B LeNntono3Ho-0yMaxHoOM npon3BoacTee

2 KOMMNETEHUWU OBYYAIOLLETOCA, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUA OUCLUNIUHDbI

MK-1.2: CnocobGeH Kk pa3paboTke cxem pa3MeLleHUs TensIoTeEXHUYEeCKOro o6opyaoBaHus pasfnyHbIX
NpPoOu3BOACTB

3HaTb: CXeMbl pasMelleHUsl CYLWUMbHbIX YCTAHOBOK, WX Ha3Ha4YeHWe; KOHCTPYKTUBHblE OCOGEHHOCTM U
SKCMIyaTaUUOHHbIE XapaKTepUCTUKN,
hM3NYECKYIO CYLLHOCTb TEMOBbIX U MAacCOOOMEHHbIX NPOLIECCOB B TEMNOTEXHUYECKOM 060PYA0BaHUN.

YmeTb: 4ynTaTb TennoBble n npuHUnnnanbHble CXeMbl; OCYLLECTBINATb npoeegeHve TEXHUYECKUNX n
TEXHUKO-3KOHOMUYECKUX pacHeToB; aHannsnposaTb I/lH(*)OpMaLI,IMO O OOCTMXKEHUSIX OTEYECTBEHHOW U 3apy6e>+<H017| HayKun
N TEXHUKN, TEXHUYECKME OaHHble, NnoKasatenn n pesysibTaTtbl pa6OTbI, 0606LIJ,aTb n cnctemMmatnanpoBaTb UX, UCNONb3yd
COBpeMeHHbIe TeEXHNYeCKne cpeacrtea u VIHCbOpMaLI,VIOHHbIe TEXHOOorMu.

Bnapetb: npasunamMm TEXHONOMMYECKON ANCUMMINHBI NPU 3KChyaTauum 006bekToB I'IpO(*)eCCVIOHaJ'IbHOVI 0eATenbHOCTU.

MK-6.2: FOTOBHOCTBL K BbINOMIHEHUIO PAa6OT NO OpPraHU3aLMOHHOMY U TEXHUYECKOMY obGecnevyeHUto NOSIHOro
LMKIa UNv oTaenbHbIX CTaAUM IKCNNyaTauum TeNNOTEXHONOrM4YecKoro o6opyaoBaHUA pasfnnuyHbIX
npou3BoAcCTB

3HaTb: CXembl pa3melleHnaA CyWWUIbHbIX  YCTaHOBOK, nx Ha3Ha4YeHwue,; KOHCTPYKTUBHbIE 0cobeHHOCTU n
JKCniyaTaunMOHHbIE XapaKTePUCTUKMK,

cbmswquKyro CYWHOCTb TennoBbIX 1 MacCOOBOMEHHbIX npoLeccoB B TEMNOTEXHNYECKOM o6opy,qosava|; MeTOoAbl KOHTPOI1A
TEXHNYECKOIo COCTOAHUA U pEeXNMOB pa6OTbI

CyLUNIbHbIX YCTAaHOBOK..

YMeTb: aHanusmpoBaTb MHGOPMaLU0 O OOCTUXKEHUSIX OTEYECTBEHHOW U 3apyOexHOM Hayku M TEXHUKU, TEXHUYECKME
AaHHble, MokasaTtenn W pesynbTatbl paboTbl, 0606Wate W cuctematTusMpoBaTb WX, WUCMONb3ys COBPEMEHHbIE
TEXHUYeckne cpeactBa W MHGPOPMALMOHHbIE TEXHONOMMK, aHanuaupoBaTb MapamMeTpbl paboTbl TEXHOMOMMYECKMX
0OBbEKTOB.

BnapgeTb: pacyeToB CYLIUMbHLIX YCTAHOBOK C OMNpefeneHnemM pacxofoB TeNnnoTbl, Mapa, noTepb TeEnnoTbl B
OKpY>KaloLLlyl0 cpefly 1 onpeferneHuemM rabaputoB yCTaHOBOK

MK-7.2: CnocobeH y4dyacTBOBaTb B nNpoBeaeHu npeaBapuUTesibHOro TeXHUMKO-3KOHOMU4YeCKoro obocHoBaHus
NMPOEKTHbIX pa3p360TOK TEenyI0TeXHONOrM4YeCKNX 06 bLEKTOB U UX 3NIEMEHTOB Mo CTaHAApPTHbIM MeToAUuKamM

3HaTb: MNepedoBOM OTEYECTBEHHbIN M MUPOBOM ONbIT B 0BNacT WUCMNONb30BaHWUSI TEMMOBOW SHEPIUN OCHOBHbIE
npuvHUMNBLI,  obecneunBalollme aHeprocbepexeHne U 3aKonormyeckyro 6esonacHOCTb  MPOW3BOACTBA;  BOMPOCHI
WHTEeHCcUMKaLmMmn TennoMaccoobmeHa B npoLeccax CyLUKu;

(PU3MYECKYIO CYLLIHOCTb TEMOBbIX MU MAaCCOOOMEHHBIX MPOLECCOB B TEMNOTEXHNYECKOM 060pYyaOBaHUMN.

YMeTb: aHanuanpoBaTb MHAOPMaUMIO O OOCTUXKEHUSX OTEYECTBEHHOM W 3apybeXHOW Haykum M TEXHUKW, TEXHUYECKMEe
[AaHHble, MokasaTenn W pesynbTaTtbl paboTbl, 0606WaTte W cuUcTemMaTuaMpoBaTb WX, WCMNONb3ys COBPEMEHHbIE
TEXHNYeCKmne cpeancrtea u I/IHd)OpMaLI,VIOHHbIe TEXHONOIMN; aHanm3npoBatb MNapamMeTpbl pa6OTbI TEXHOJTOMM4YeCKux
0OBbEeKTOB.

BnapeTb: MeTOAMKOW NpeaBapUTENibHbIX TEXHUKO-3KOHOMUYECKMX pacyeToB OOOCHOBaHMA MPOEKTHBIX pa3paboTok
TENNOTEXHONOMYECKUX OOBHEKTOB.




3 COOAEPXAHUE OANCLUMITIUHbI

HaumeHoBaHve 1 cofepxaHue pasfenos, TeM v
y4eOHbIX 3aHSATWIA

CemecTtp
(kypc ons

KoHTakTHas paboTta

3A0)

Jlek.
(4achbl)

Mp.
(vacnl)

J1ab.
(yacnl)

CcpP
(vacht)

dopma
TekyLlero
KOHTpOns

Pasgen 1. TepmoauHamuyeckui aHanui npoueccos
CYLLIKU

Tema 1. Knaccudukaumss  CyWWmbHbIX — YCTaHOBOK.
HasHayeHne ¥ npumeHeHuMe npoueccoB Cywku. Ponb
npoLeccos CyLLKU B PasnnyHbIX oTpacnsx
NPOMbILWNIEHHOCTU. 3MeHeHne U3an4ecknx CBOUCTB
Matepvanos B npouecce cywkun. Knaccudukaumsa
CYLIUNbHBIX YCTAHOBOK MO crnocoby noasoga TenmoThbl.
OpraHusaumsa npouecca CyLKW pasfuyHbIX MaTepuanos
M BbiGOp TUMa CYLWMbHOW  ycTaHOBKU.Dusnyeckune
CBOWCTBa  BMaXHOro  BO3dyxa. HacbiweHHbIn 1
neperpeToin nap. CeBA3b Mexay napameTpamu BRaXHOro
BO3ayxa

Tema 2. TepMmoguHaMuUyeCcKnn aHanm3 MpPOLLEeCCOB CYLLUKK
B TEOPETUYECKUX  CYLUWMbHbBIX  YCTaHOBKax. I-d
anarpaMmma BriaxHoro Bosgyxa. [locTpoeHue npoueccos
Ha |-d gmnarpamme. Cxema YCTaHOBKM C pPa3OMKHYTbIM
LIMKITOM. OcobeHHoCcTUN 3TON CXEMbI npu
Heagmabatudeckom npouecce. Cxema yCTaHOBKM C
KOMOVHUPOBAHHBLIM U CTyMNeH4YaTbiM HarpeBoM BO3Ayxa.
Cxema c peuupkynsumein Bosgyxa. TennoBon 6anaHc
KaMepbl CMeLLEHMS.

Tema 3. TennoBon GanaHC  TeopeTMYECKOW U
OEVCTBUTENBHON CyLWMbHbBIX YCTaHOBOK. OnpegeneHue
yrnoBoro koadpduumeHta Ansg  peanbHOro npoecca.
MoBbiweHne 3pheKTUBHOCTM MCNOMNb30BaHWUA TENNOThbl B
CYWMMbHbIX  YCTaHOBKax  3a  CYET  MpUMEHEeHUs
TennoynosuTenen.

Pasgen 2. KuHeTuka cyLiku BnaxHbiX Matepuanos

Tema 4. Knaccudukauma ¢opm cBA3M  Bnarm  C
matepuanom. Knaccudmkaums BnaxHbIX MaTepuaros.
PasnnuHble Buabl CBS3W  BnarM ¢ MaTtepuarom.
OnpepeneHne BnaxHocTM TBEpAbIX Ten. WMsoTepmbl
copbummn " aecopbuuu. N'rpockonunyeckoe 7]
paBHOBECHOE COCTOSIHME  KanuMMsSPHO-MOPUCTLIX — Ter.
KanunnsapHoe BcacbiBaHue.
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Tema 5. KpuBble KMHETUKM CYLIKM NPU  MNOCTOSHHbIX
napameTpax MWCTOYHMKa TennoTel. OTgenbHble cTtagun
npowuecca: nporpes, Nepuos MNOCTOSIHHOW  CKOPOCTU
CYLLIKK, nepuoa nagarowien CKOpPOCTU CYLLIKW.
AHanuTtuyeckoe onucaHue npotiecca CYLLIKH,
TepMorpammbl MaTepuana.

labopatopHass pabota Nel1. WccnegoBaHue KpuBoOK
HachblLLLeHMs BOOASHOMO napa

Tema 6. TenmomacconepeHoCc W TennomMaccooOMeH B
npoueccax Cywkn. BHyTpeHHAs BnaronpoBogHOCTb B

npoueccax CYLLKW. Onpepenenue nonew
BnarocoaepxaHus n  TemnepaTypsbl B  CeyeHun
martepuana. OudbdepeHumansHoe ypaBHeHue
HecTaLMoHapHow BNaronpoBOgHOCTH. dusunyeckas

CYLWLHOCTb TennomaccoobmMeHa B npoLeccax CYLUKW.
MonekynspHeln 1 MONSAPHbIN  NepeHoc.  AHanorus
npoLeccoB TennoobmeHa " MaccoobmeHa.
KputepunanbHble ypaBHEHUS.

NabopaTtopHass pa6ota Ne2 OnpepgeneHve TennoThbl
napoobpasoBaHus

Pasnen 3. CywmnneHble YCTaHOBKM pasnnyHoro
HasHa4yeHus

Tema 7. Cywka BMAaXHbIX MaTepuanoB TOMOYHbIMU
rasamu. Tonku ans CYLUNMbHbIX YCTaHOBOK.
Mcnonb3oBaHne AbIMOBBLIX ra3oB B KayecTBE CYLUMMbHOroO
areHTa. Pacyét napameTpoB AbIMOBbLIX ra3oB Ha BXoAe B
cywmnky. AHanuMs npouecca CylWKM B YCTaHOBKe,
ncrnonb3ytollen CMecb BO3Ayxa W MPOOYKTOB CropaHus.
CywunbHass ycTaHOBKa C peuupkynsaumen OblMOBbIX
raszoB. OCOBEHHOCTN KOHCTPYKLUMWN TOMOK ANS CYLUMIbHbIX
YyCTaHOBOK.

JlTabopaTopHas paboTta Ne3 WcnbiTaHne
LUMAMHOPOKOHNYECKON CYLUMNKM C B3BELUEHHbIM CroemM
Cbify4yero matepuvana

Tema 8. KoOHBEKTUBHble YCTAHOBKWM  AOnsl  CYLUKK
NEHTOYHbIX M NUCTOBBLIX MaTepuanoB. TennoBon 6GanaHc
KamMepHOM cywunbHoW ycTaHoBkW. MeTtoauka pacuyéTta
YCTaHOBKM  ONS  CYWKW  JIEHTOYHbIX  MaTepuarnos.
KOHCTpYKUMS 1 pacyéT KOHBEKTUMBHOW YCTAHOBKM C
connoBbiM 06ayBoM. CylunbHas ycTaHOBKa AN CYLUKM
MEJKOKYCKOBbLIX MaTepuasnos.

JlabopaTopHaa pabotaNed W3yyeHne rMOpOAMHAMUKU
B3BELUEHHOrO Cros

Tema 9. [lHeBMaTUyeckMe CyLIUIbHbIE  YCTaHOBKW.
CKkopocTb  BUTaHMS N O00BLEMHBIN  KO3PUUMEHT
TennoobmMeHa. AspoaMHamMuka  3anbiIEHHOTO  MOTOKa.
KOHCTpyKUMA  a3pOdOHTAHHOW  CYLUUITbHOW  YCTaHOBKMW.
Mopo3HOCTL UM HacbiMHas  MAOTHOCTb  MaTepwuana.
MeToamka pacyéTta CyLWWNbHbIX YCTAHOBOK C KUMSALLMM
cnoem

JlabopaTtopHaa pabota Ne5 OnpegeneHne CKoOpocTu
BUTaHUA 1 KO3 PULMeHTa opMbl HacTuL,

Nn,Pre,3,0




Tema 10. bapabaHHble  CylWWSbHblE  YCTAHOBKMW.
KoHcTpyKums YCTaHOBOK. TennomaccoobmeH BO
BpaLatoLemcs bapabaHe. BcnomorarensHoe
obopyaoBaHue: UUKMNOH, AbiMococ. Beibop TarogyTbeBoro
obopynoBaHus.

Tema 11. MHoroumnmMHOpPOBbIE KOHTAKTHO-KOHBEKTUBHbLIE
cywunbHble yctaHoBku (BOM). KoHCTpykuumn n pexumbl
paboTbl cywwunbHorn Yactu BIOM. Cxembl cCylmnbHOW
yactm BOM. TennomaccoobmeH Ha  CyWWUIIbHbIX
uunuHapax npwm KOHTaKTHO-KOHBEKTUBHOM CyLuke
mMaTepmanoB. KuHetuka cywkm Gymary Ha uMnuHape u Ha
yyacTtke cBobogHoro xoga. MeTtoguka pacyérta Tennotbl u
napa, 3aTpadmBaeMblX Ha CyLLUKy Gymaru.

Tema 12. lMapokoHaeHcaTHble cuctembl BOM. Cxembl
napokoHgeHcatHon cuctembl BOM. [logsBog napa w
OTBOA  MApOKOHAEHCATHOM CMEecuM OT  CYLUWSbHbIX
LMINHOPOB. TepmonnaHku. KoHaeHcaTooTBOAYNKN.
MeTtoawnka pac4yéta anaveTpoB napo- "
KOHAEHCATONPOBOAOB, BOOOOTAENUTENSH, XONOAUIMbHUKA,
apoccenvpytoLlen Wwarbbl, BaKyyM-Hacoca.
Ctabunusaums TenrnoBOro M rMapaBlIMYECKOrO PEXMMOB
CYLUUNBbHBIX LWMHAPOB.

Tema 13. PaguauMoHHO-KOHBEKTMBHbLIE  CYLUUITbHbIE
ycTaHoBk/N. Teopus pagnaumoHHOM CYLLKM  BIaXHbIX
Martepuanos. KoadbpuumneHTbl 0bny4éHHoCTK "
B3aUMHble WU3My4varloLlmne MoBepXHOCTU. KOHCTpyKuun wn
MeToaunKa pacuyéTa pagnalmoHHO-KOHBEKTUBHbIX
CYWMWMbHbIX YCTAHOBOK ANA  CYLWKW MEHTOYHbIX U
OucnepcHbIX MaTepuarnos.

Utoro B cemecTpe (Ha kypce ans 3A0)

KoHcynbTaumm n npoMmexxyTodHasi attectaums (3K3ameH,
KypcoBon npoexkT)

34 17 17

40

25

33,5

Bcero koHTakTHasa pa6orta u CP no gucumnnuHe

70,5

73,5

4 KYPCOBOE NPOEKTUPOBAHUE

4.1 Uenun n 3apgaum KypcoBon paboTbl (npoekTa): HayunTtbes:

- COCTaBNnATb MaTepmaanbM M Tennosow GanaHcol CyLIJI/IJ'IbHOIZ YCTaHOBKW;

- onpeaenaTtb napamMmeTpbl CYLUUIIbHOIO areHTa;

- BbIMOMHATb KOHCTPYKTUBHbIV pacyeT TPyObi-CYLUMIKY;
- BbIGUpaTh HeobXxoaMmoe BCriomMoratenbHoe o6opyaoBaHuE;

3agauu:

oBnageTb HaBblkaMW pacyeTa CYLUUIbHbIX YCTaHOBOK pa3fin4HOro Ha3Ha4yeHuA

4.2 TemaTuka KypcoBoun pabotbl (npoekTa): PacuyeT nHeBMaTn4ecKkon CyLUMMbHOW YCTaHOBKM (MO

WHOWBMAYaANbHOMY 3afaHuio)

4.3 TpeboBaHUA K BbINOMHEHUIO U NMPEACTaBIEHUIO pe3ynbTaToB KypcoBOM paboTbl (npoekTa):

Pabota BbinonHseTcs nHameuagyanbHO C  MUCNOJSIb3OBaHMEM  MeTOANYECKUX yKa3aHvu7|

npoektupoBaHuto JlakomkmH B.HO., CmopoguH C.H.PacyeT mnpoekTMpoBaHMe MNHEBMATUYECKOW CYLUUSIBHOM YCTaHOBKW:
y4yebHo-meToaM4eckoe nocobue Ans BbINOMHEHUs Kypcosoro npoekta/ CMGITYPM. - CI6., 2013, oOCHOBHOM U

JOMONHUTENBHOW y4ebHOW nuTepaTtypbl.

PacuéTHo-nosicHMTeNbHasa 3anuMcka CoaepXxuT cnepywuwine pasgenbl:

- Ha3Ha4yeHne U KOHCTPYKUUA YCTaHOBKHU;




- TeNNOMaccoobMeHHbIE PaCYEThI;

- aspoguHamMmyeckue pacyéTbl;

- pacyéT u BbIGoOp BCnioMoraTtenbHOro obopyaoBaHus;

B npouecce BbIMONMHEHUS KypCOBOrO MpOEKTa CTyAEHTbl 3aKpennsioT 3HaHus U NpuobpeTaloT  HaBbIKU
CaMOCTOSATENbHOM MHXEHepHoW paboTbl. O0bEM 3agaHun (25-30 cTpaHuy TekcTta); rpadmyeckas Yactb (06bEM 1 nuct
dopmaTa A1) coaepKnUT CxeMbl, YepPTEXn 0bLero Bnaa ycTaHOBKU, Hanbonee BaxHble y3nbl U AeTanw.

5. ONMMMCAHUE NOKA3ATENEWN, KPUTEPUEB, CUCTEMbI U CPEACTB OLEHUBAHUSA PE3YNILTATOB

5.1 Nokasatenun oueHUBaHNA OBYYEHUA
Kopa komneTteHuun MokasaTenu oueHnBaHMs pesynbTaToB 00yYeHMs
MmeTb npeacTaBneHve O cxemMax pasMeLlleHust CYLUUIbHbIX YCTAHOBOK, UX
HasHayYeHuu; KOHCTPYKTUBHBIX 0CcObeHHOoCTAX " 3KCMIyaTaLMOHHbIX
XapaKkTepucTukax,

dusmyeckon - CyWHOCTM  TENMNOBbIX U MaccoObMeHHbIX  NpoLeccoB B
TennoTexHN4eckoM obopyaoBaHMU.

CnocobeH uuTaThb TENMNOBblIE W  MPUHUMNUANbHBIE  CXEMbI;  OCYLLECTBNATb
MK-1.2 NpoBeAeHNe TEeXHUYECKMX W TEXHUKO-OKOHOMUYECKMX pacyeToB; aHanusavpoBaTb
MHOPMALMIO O [OOCTMKEHUAX OTEYECTBEHHOW W 3apybeXHOM HaykMm N TEXHUKW,
TEXHUYECKME [aHHble, nokasaTenu U pesynbTatbl paboTtbl, o0600Wwatb K
cucTemMatmMavpoBaTb  MX, WCMONb3ys COBPEMEHHble TeXHWYeckMe Ccpeactsa W
NMHEOPMALMOHHBIE TEXHOMOMNN.

[leMOHCTpUPYEeT HaBblkM  TEXHOMOIMMYECKOW  AUCUMMIMHBI - MpU  3KChnyaTaumu
00BbEKTOB NpodeccroHanbHOM AeATENBHOCTH.

MmeeT npenctaBrneHne O CxeMax pasMeLleHuUst CyLIUIbHbIX YCTaAHOBOK, WX
HasHayeHuu; KOHCTPYKTUBHbIX 0COBEHHOCTAX n KCnnyaTaunMoHHbIX
XapaKTepUCTUKaXx,

dn3myeckon  CyLIHOCTM  TEMMOBbIX U MacCcoOOMEHHbIX  MpPOLIeCCOB B
TennoTexHnyeckom obopyaoBaHWM; MeTodax KOHTPOMS TEXHUYECKOro COCTOSHUS U
pexvmMmoB paboThl

CYLUUIBHBIX YCTaHOBOK..

MK-6.2 CnocobeH aHanuaupoBaTb WHGOPMALMIO O OOCTMKEHUSAX OTEYECTBEHHOM U
3apybexHON Haykm U TEXHUKW, TeXHWYecKue faHHble, nokasaTenu u pesynbTaTbl
paboTbl, 0006wWarte ©“ cUCTEMATU3MPOBaTb  UX, UCMOSMb3ys  COBPEMEHHbIE
TEXHUYecKMe cpeactBa U MHAOPMAUMOHHBbIE  TEXHOMOMMW;  aHanuM3upoBaTb
napamMmeTpbl paboTbl TEXHONMOMYECKNX OO BHEKTOB.

[leMOHCTPUPYEeT HaBblkKM PacYeTOB CYLUUIIbHbIX YCTAHOBOK C  ONpederieHnemM
pacxofoB TenmnoThl, Napa, NoTepb TEMNMOTbl B OKPYXaKLLyK cpeldy U onpenerneHnemM
rabap1ToB YCTaHOBOK

MmeeT npeacraBneHne o nepegoBOM OTEHECTBEHHOM M MUPOBOM OfMbiTe B o6rnactu
UCMONb30BaHUSI  TEMMOBOM 3HEPrW, OCHOBHBLIX MpUHUMMAX, obecneynBaoLLmnx
aHeprocbepexeHme U 3KOrorvdeckyro 6e3onacHOCTb MPOM3BOACTBA;  BOMpoOcax
WHTEeHCc1dUKaLumn TennioMmaccoobmMeHa B npoLeccax CyLLKY;

dusmyeckon - CyWHOCTM  TENMNOBbIX U MaccoObMeHHbIX  NpoLeccoB B
TennoTexHN4eckoM obopyaoBaHMU.

MK-7.2 CnocobeH aHanuaupoBaTb WHMOPMALMIO O OOCTMKEHUSX OTEYECTBEHHOW U
3apybexHON Haykm U TEXHUKW, TEeXHWYEecKMe faHHble, nokasaTenu u pesyrnbTaTbl
pabotbl, o6obwate M cucTemaTuaMpoBaTb  MX, UCNONb3yst  COBPEMEHHbIE
TEXHUYECKMe cpeactBa U MHAOPMAUMOHHBIE  TEXHOMOMMW;  aHanM3upoBaTb
napamMmeTpbl paboTbl TEXHONOMYECKNX OO BHEKTOB.

[demoHCTpUpyeT HaBblkM MpeaBapUTENbHbIX  TEXHUKO-OKOHOMWMYECKUX pacyeToB
0B60CHOBaHMI NPOEKTHBIX Pa3paboTOK TEMNOTEXHONOMMYECKMX OO BEKTOB.

5.2 Cucrtema 1 KpuTepum oLeHMBaHUS

Kputepum oueHnBaHUs chOpMUPOBAHHOCTU KOMMETEHLIMI

LLikana oueHnBaHuA

YcTHOoe cobecenoBaHmne MNMucbmeHHas paboTa
KayectBO  MCMOMHEHWs  BCEX  3MEMEHTOB
MNonHbIN, ncyepnbiBaloLWnm OTBET, | 3a4aHnsl MOMHOCTLIO COOTBETCTBYHOLLEE BCEM
OEMOHCTPUpYOLWMI rNyboKoe MNOHMMaHue | npeabaBnsemMbiM TpeboBaHUSAM.

5 (oTnmn4yHO) npegmeTa. YMmeHue npumeHsTb | Kputnyeckoe " pasHOCTOpPOHHEE
TEOpEeTUYECKNE 3HAHWUS ONs  peLleHus | paccMOTpeHune BOMPOCOB,
npakTn4eckux 3agad CBMAETENLCTBYHOLLEE o] 3HaAYMTENBHOMN

camocTosiTenbHOM paboTe ¢ UCTOYHNKaMM
OtBeTt CTaHOapTHbLIN, B uenom | Pabota BbIMOMHEHA B COOTBETCTBUM  C
4 (xopouuo) Ka4yeCTBEHHbIMN, OCHOBaH Ha BCEX | 3agaHunem. NmetoTcsa OTAENbHbIE




ob6s3aTenbHbIX WCTOYHMKAX WHGOPMaLUN.
MpucyTcTBylOT Hebonbwure npobenbl B

OT NpaBu oopMIIeHUs paboThbl.
3HaHWAX UMK HECYLLLECTBEHHbIE OLLNGKN.

3 (yooBneTBOpUTENbHO)

OTtBeT  HenonHbii. [lpy  NOHUMaHWUK
CyLLHOCTW npegmeTa B uenom
MPUCYTCTBYIOT  CYLUECTBEHHbIE  OLUMOKM
unn npobenbl B 3HaHWSX cpasy Mo
HEeCKONbKMM TemMaM, He3HaHuwe (nyTaHuua)

3agaHue BbIMOJIHEHO NONMHOCTbLHO, HO

(Heyp,osneTBopMTeano) MonbiTka  cnNMUCbIBaHWS, UCMNOSb30BaHMWSA Od)OpMJ'IeHMFI nnn CpokKoB npeacraBneHunsa

paboThbl.
BaXXHbIX TEPMUHOB.
HecnocobHocTb oTBETUTL Ha Bonpoc 6e3
nomMoLLu aK3ameHaTopa. HesnaHue | OTcyTcTBME ofHoro nunm HECKOMbKNX
3HAQUUTENBHOM  YacTM  MpUHUMMMAnbHO | 06a3aTenbHbIX  3MIEMEHTOB  3ajaHus, Nnnbo
BaXHbIX 3NEMEHTOB OVCUMMIUHBL. | MHOTOYMCIEHHbIE pyOble owubkn B paboTe,
2 MHorouncneHHble rpybble owmnbku. nnéo rpyboe HapyLLeHne npasun

Hepa3pelleHHbIX TexXHUYeCKnX yCTpOI?ICTB pa6OTbI.

yeroseka (BHE 3aBUCMMOCTH OT | OTKas oT nNpeAcTaBneHns paboTsbl.
YCMELIHOCTWN TaKoW MOMbITKM).

5.3 TunoBble KOHTPOSNbHbIE 3aAaHUs U/UINTU UHbIe MaTepuanbl, UCNOMNb3yeMble ANA OLEeHKN pe3yfibTaToB
obyyeHus
5.3.1 TunoBble KOHTPOSbHbIe BONPOCHI

Ne n/n dopMynnpoBKN BONPOCOB
Cemectp 7

1 JIeHTOuYHbIE YCTAHOBKM AN CYLLUKM KYCKOBbIX M 3€PHUCTLIX MaTepuanoB. Pacxog TennoTbl Ha ncnapeHune
Bnaru. PacyeT onuvHbl cnost matepuana.

2 TennoBow 6anaHc TEOPETUYECKON CYLUUMBHOM YCTAHOBKU. MpuxoaHble U pacxodHble CTaTbl TEOPETUYECKOW
YCTaHOBKMU.

3 lMHeBMaTMYECKNE CyLUNbHbIE YCTaHOBKN. CKOPOCTb BUTAHUSA. YpaBHEHNE TENOBOro 6anaHca.

4 TennomaccoobMeH Mpu cyllke BriaXHbIX Matepuanos. YpaBHeHust HetoToHa-Pruxmana v JanbToHa.
KputepuanbHble 3aBUCMMOCTY Ans onpeaenenns koauumnMeHToB TENO- U1 MacCcoobMeHa Mpu CyLLKe.

5 BblpaxxeHne BNaxXHOCTM TBEPAbIX MaTepmnanoB. CBA3b MeXAy OTHOCUTENbHOW BIIAXKHOCTbIO,
Bnarocogep>xaHvem, abConoTHON BMAXXHOCTbIO U CYyXOCTbH).

6 MoBbIWweHne 3HEKTUBHOCTU NCMONb30BaHNS TENNOThI B CYLUUIBbHbLIX YCTaHOBKaX. V1306paxeHne npoLeccos
Ha |-d gnarpamme. KM cylwmnbHbIX yCTaHOBOK.

7 BapabaHHble CyLIMMbHbIE YCTAHOBKW. YOENbHBIN pacxom TENMOThl HA CYLUKY BIIaXXHOrO Matepuana.
YpaBHeHune TennoBoro 6anaHca.

8 CeoMicTBa TONOYHbIX ra3oB Kak CyLumnbHoro areHta. Coctas rasos. BnarocogepxaHue rasos.

9 BapabaHHble cylwmnnbHbIE YCTaHOBKU. YpaBHeHue TennoobmeHa. OnpegenexHme gunameTpa v AnviHbl
b6apabaHa.

CxeMbl U pacyeT CyLUNIbHbBIX YCTAaHOBOK, UCMOMb3YOLLMX MPOAYKTbI CropaHus. Y paBHEHUE TEMNOBOIo

10 6anaHca. KoadpduumeHT nsbbitka Bo3ayxa. lNpouecchbl N3BMeHEHUS COCTOSAHMS ra3oBO34YLLHON cMecu Ha I-d
anarpamme.

11 MHorouMnuHapoBkle KOHTaKTHO-KOHBEKTUBHbIE CyLUIMIIbHbIE YCTAHOBKN. TennoobMeH Ha CyLUUIBbHbIX
UMnmMHapax. AKTUBHbIA TEMSIOBOWM MOTOK.

12 CxeMmbl CYLUUMNBHBIX YCTaHOBOK, MCMONb3YIOLMX NPOAYKTLI CrOpaHms. Pacxopg TonouyHbIx rasoB. Pacxog
TEennoTbl HA UcnapeHue Bnarn. YacoBor pacxod TONnBa Ha CYLUKY.

13 TennomacconepeHoc Npu KOHTAKTHOW CyLUKe ByMaXXHOro nonoTtHa. MNMnoTHOCTbL MaccoBOro U TEMMOBOro
NMOTOKOB MPW HU3KOTEMMEPATYPHOM U BbICOKOTEMMEPATYPHOM PEXMMAX CYLLKM.

14 Knaccudukaums gopm CBA3M Bnarm ¢ matepuanom. Beicota nogHATMA XXUOKOCTU B Kanunnspax.

15 KnHeTnka KOHTaKTHO-KOHBEKTUBHOM CYLLUKM BymarM Ha MHOTOLMITMHAPOBLIX YCTaHOBKax. PacyeT TemnepaTypbl
OYMa)KHOro MONoTHA Ha CYLUMIbHBIX LMNMHAPAX U y4acTkax cBOOOAHOro xoaa.

16 M3oTepmbl copbuum n gecopbummn. dnsmyeckasi ocHoBa. OnpeaeneHune opmM CBA3M C MaTepuanom no
nsotepmam copbuum n gecopbuun.

17 BblpaxxeHne BNaxxHOCTK TBepAbIX MaTepuaros. CBs13b Mexay OTHOCUTENbHOWN BNAXHOCTBIO,
BnarocogepxxaHuem, abCcornoTHOM BNaXXHOCTLIO M CyXOCTbi. PacyeT pacxoda ncnapusLuencs snaru.
TennomacconepeHoc BO BNaXHbIX MaTepuanax. [pagneHThbl BNarocofepxaHusl, Temnepartypbl U 4aBNeHUs.

18 HanpaBneHus nepemMelleHnsa TennoTbl M BNarn B matepuane. PacnpegeneHus Brnarv n Temnepartypbl B
ceyeHun matepuvana.

19 PacueT pacxoga TennoTbl 1 napa Ansg MHOroLMIMHAPOBBLIX CYLUMIbHBIX YCTAHOBOK B NepmMoa NporpeBsa, B

nepuobl NOCTOSIHHOW 1 yMeHbLIJaIOLLLeVICFI CKOPOCTU CYLLKWN.

HecCyLlleCTBEHHble owmnbkn wnnn OTCTynneHunsA

MHOOYMCIIEHHBIMM CYLLECTBEHHbIMM
owmnbkamu. [Mpy 3TOM HapylweHbl npaBuna
0hOpPMIEHNA MMM CPOKM  MpedcTaBneHus

UNn nomnb3oBaHUSA noackaskon apyroro | MpenctaenexHne 4vyxon paboTel, nnarnat, nmbo




TennomacconepeHoc BO BI1aXXHbIX MaTepuanax. NomelyeHmne Bnarm npu HU3KoTEMNEPATYPHOM U

20 BbICOKOTEMMNEPATYPHOM pexnumMax cyLliku. MonekynsapHbin 1 MOASPHBIA TenoBraronepeHoc. Y paBHEHNA
HecTauMoHapHON TennonPOBOAHOCTU U BNAronpoBOgHOCTY.

21 CxeMbl napocHabXxeHusa cyLumnbHOM Yactu BymarogenatensHblx MawmH. MNapannensHas cxema. Cxema
napocHabxeHusi ¢ nocneaoBaTenbHbIM NEpenyCckom napa no rpynnam. PacyeT pacxoga BTOPUYHOIO napa.

29 Cnoco6bl yaaneHusi KoHaeHcaTta U3 CyLUNMbHbBIX LUITMHAPOB: KOBLLIOM, HEMOABWKHBIM M BpaLLalLLUMUCA
cuoHamum.

23 TennomaccoobMeH npu cyLlke BriaXHbIX MaTepuanos. [oTeHumansl nepeHoca TennoTbl 1 BNarn. YpasHeHUs
TennoBOro 1 MaccoBOro NOTOKOB.
TennomaccooOMeH Mpu cyLlke BriaxHbIX Matepuanos. OnpegeneHne koahULMEHTOB TENOOTAAYMN U

24 MaccooTgaun. Kputepun n kputepmarnbHble ypaBHeHUS 518 onpeaeneHus KoadguumeHToB Tennootaayum n
MaccooTAauMm.

o5 KnHeTnka npoueccoB CyLIKM BRaxHbIX MaTepuanos. [Neprnoabl CyLwKkn. XapakTepHble Npu3Haky nepMoaos
cywkun. CKOpOCTb CYLUKM BNaXHbIX MaTepuarnos.

26 PagvaLoHHO-KOHBEKTMBHbIE CYLUUITbHbIE YCTaHOBKU. Teopns pagnaunoHHOM CYLLIKU BAaXHbIX MaTepmnanos.
Tennosown NoTok. [NornowieHne TennoBon aHeprun. PacyeT KonudecTsa ncnapmeLLENCS BRaru.
lMpouecchl M3MEHEHNST COCTOSIHUA BO34yXa B CYLUUIbHBIX YCTAHOBKAX: HarpeB U OXNaxaeHne BO3ayXxa,

27 aguabaTunyeckoe ncnapeHue Brarv, oqHOBpPEMEHHOe oxNnaxaeHue 1 ocylleHne Bo3ayxa, OqHOBPEMEHHOe
HarpeBaHue U yBnaxHeHue Bo3ayxa. YrnoBon koadduLmMeHT ANs 3TUX NPOLEecCoB.

28 KuHeTnka MPOLECCOB CYLLKV BNaXHbIX MaTepuanos. PacueT gnutensHOCTM NeprvoaoB nNporpeea, nepnoaa
NMOCTOSIHHOW 1 YMEHbLUALWENCS CKOPOCTU CYLLKM.

29 lMpouecc cmelleHNst NMOTOKOB BO34yXa C pasnuyHbIMy napameTpamu. KpaTHOCTb CMeLLEeHMs MOTOKOB BO34yXa.
YpaBHeHue Tennosoro 6anaHca kamepbl CMeLLIEHNS.

30 Knaccudumkaums cylwumnbHbIX yCTaHOBOK. Buabl TennoobmeHa B CyLLUNbHbIX yCcTaHOBKaxX. OCHOBHbIE
pacuyeTHble ypaBHeHUs TennoobmeHa. PacyeT ncnapvsLueics Bnaru.

31 Cxema TeopeTNYECKON CYLUMIbHOM YCTAHOBKU C Pa3OMKHYTBIM LIMKINOM. M3o6paxeHue npoueccos Ha I-d
Anarpamme. Pacxobl Bo3yxa 1 TennoTbl AN UCnapeHus Bnaru.

32 KamepHble cylimnbHble yCTaHOBKM. CxemMa. YpaBHeHMe TennoBoro 6anaHca. YaenbHbld pacxod TennoTbl Ha
CYLLKY BIIaXKHbIX MaTepMasnoB B KAMEPHbIX YCTaHOBKaX.

33 Cxema CyLLUUNBHOWM YCTaHOBKM C KOMOMHMPOBaHHBLIM HarpeBoM Bo3ayxa. Mpouecc Ha I-d guarpamme.
Pacxogbl Bo3ayxa 1 TENNOThl Ha UCMapeHue Bnaru.

34 KoHBEKTVBHbIE YCTAHOBKN HEMPEPLIBHOIO AENCTBMS. YpaBHeHue Tennosoro 6anaHca. Pacuet rabaputos
YCTaHOBKMU.

35 Cxema CyLIMNbHOWM YCTaHOBKM CO CTyrneH4YaTbiM HarpeBoM Bo3ayxa. Pacxoq Bosayxa v TennoThbl.
M3o6paxeHne npouecca Ha I-d guarpamme. CpaBHeEHUE LIMKIOB MO pacxodam TennoThl U BO3dyXa.

36 KoHBEKTVBHbIE YCTAHOBKM C COMMoBbIM 06ayBoM. Cxema ycTaHOBKU. AspofmHaMuka cTpyu. CKopocTb
nucTeyeHus cTpyun. Pacyet koaddumLmMeHTa TeNNoOTAa4M U TENNOBOro NOTOKa Npu COMNMOBOM 06yBe.

37 CxeMa cyLumnbHOM YyCTaHOBKM C peumpkynsumen sosgyxa. N3obpaxeHue npoueccos Ha |-d gnarpamme.

Pacxop Bosayxa. KpaTHOCTb peLupkynsaumm.

5.3.2 TunoBbIe TecTOBLIE 3a4aHuUA

Mpn BLINOMHEHMM KaKOro pacyeTa OnpeaensoTcs pasMepbl CyLUUNbHON YCTaHOBKN?
1) KoHCTpyKTMBHOro pacdeTta
2) lMoBepoyHoro pac4yerta
3) AapoagnHammnyeckoro pacdeTta

BnaxHbin matepuan B konmdectee G1 = 0,3 m3/c ¢ HavanbHbiM BnarocogepxaHnem UH = 45% nopaétca B

CywunbHylo yctaHoBky. KoHeyHoe BnarocogepxaHue BbicylleHHoro maTtepuana Uk = 5%. Onpegenure KonumyecTtBo
ncnapsiemon snarm W

1) 12 r/c

2) 6,5 r/c

3) 10 r/lc

YUto Takoe rurpockonuyeckasa snara?

1) Bnara, koTopyto matepuan cnocobeH nornoTntb U3 BO3ayxa

2) Bnara, Haxogswascs BHYTPU KNeTKM WM MNPOHUKLWIAs B Hee nof AeNcTBMEM OLHOCTOPOHHEN
Ancbpy3nm

3) Bnara, koTopyto matepuan cnocobeH nornoTuTb Npu HENOCPEeACTBEHHOM COMPUKOCHOBEHUU C BOOOW

5.3.3 TunoBble NpPaKTUKO-OPUEHTUPOBaAHHbIE 3afaHusA (3agayvm, Kemcbl)

He npegycmoTtpeHo




5.4 MeTogn4yeckue matepuansl, onpegensiowme npoueaypbl OLLleHUBAHUA pe3ynbTaToB 00y4YeHus
5.4.1 YcnoBua gonycka obyyvarowerocsi K npoMexXyTo4yHOM aTTecTtaumm u Nnopsaaok NMMKBUAALUK akageMn4ecKkomn
3a0/KeHHOCTH

[MpoBeaeHne NPOMEXYTOYHOW aTTecTauuMm pernaMmeHTUpPOBaHO IoKarbHbIM HopMaTtuMBHbIM aktom CII6ryYNTO
«[MonoxeHne 0 NPOBeAEHUN TEKYLLErO KOHTPOMS YCNEBAEMOCTU 1 MPOMEXYTOUHOWN aTTecTaumnm oby4daroLmxcs»

5.4.2 ®opma npoBeAeHNA NPOMEXYTOYHOM aTTecTaumm no gUCUmnimHe

YcTHasa +

MNMncbmeHHasn +

KomnbroTepHoe TecTtnpoBsaHune

5.4.3 Oco6eHHOCTU NpoBeAEHUsI MPOMEXYTOYHOW aTTecTauum no AUcUmUnnnHe

TecToBble 3aaHUsA BLINOMHATCA Ha KOMMNblOTEpax, BpeMs TecTuposaHus - 30 MMHYT. Ha nogroTtoBKy YCTHOrO
otBeTta otBoauTcAa 20 MUHYT

NHasa

6. YHEBHO-METOOAMYECKOE N MUH®OPMALMOHHOE OBECNEYEHUE AUCLUUNIIUHDI
6.1 YuyebHana nutepaTtypa

ABTOp

3arnasuve

MN3paTenbCcTBO

| log n3pgaHus |

Ccblnika

6.1.1 OcHoBHas y4yeOHasa nutepaTtypa

B.FO. JlakomkmH, C.H.|TennomaccoobmeHHoe M-BO 06Da30BaHMS 1 http://www.nizrp.nar
CmopoauH, E.H. [ oGopyaoBaHue P od.ru/metod/kpte//16
'pomoBa npegnpustnii  (CywmnbHble Haykn PO, BLITO . 2016 .pdf

ycTaHoBkW) [TekcT]: yyebHoe CBHU?%HJI%&CHUI_G'

nocobve A
6.1.2 lononHuTenbHas yyebHasa nutepartypa
B.lO. JlakomkuH, C.H.|PacyeT 1 npoekTnpoBaHune http://www.nizrp.nar
CmopoauH ©apabaHHon CYLUNMNBbHOM M-BO 060a30BaHMS 1 od.ru/barabsush.htm

yCTaHoBKM [TekcT]: yyebHo- P

mMeToaudeckoe nocobue ans Hayémnlgd.),CCnl'gir%Fl’_lﬂ.— 2012

BbINOJTHEHUA KypcoBoro B

npoekTa

6.2 Nepe4veHb npodeccuoHanbHbIX 6a3 AaHHbIX U NHhOPMALMOHHO-CNPABOYHbIX CUCTEM

OnekTpoHHo-6MbnmnoTtevHasa cuctema IPRbooks [OnektpoHHbI pecypc]. URL: http://www.iprbookshop.ru/
OnekTpoHHas 6ubnuoteka BLUTS CIMb INYMNTH [OnektpoHHbI pecypc]. URL: http://nizrp.narod.ru
Basa NOCToB [OnekTpoHHbIi pecypc]. URL: https://allgosts.ru/

6.3 MNepeyveHb NULIEH3UOHHOIO U CBOGOAHO pacnpoCcTpaHsAeMoro NporpaMMHoOro oéecneveHus
MicrosoftWindows 8
Microsoft: Office Standard 2016 Russian OLP NL AcademicEdition

6.4 OnucaHue maTepmanbHO-TEXHMYECKOMN 6a3bl, HEO6XOANMOI AN OCYLeCTBNeHUs1 06pa3oBaTeNibHOro
npouecca no gucumnnuHe

Ayautopus OcHalleHue

MynbTumMeguiiHoe obopyaoBaHue, cneumanmapoBaHHas mebernb, gocka
JlekumoHHas ¥ A pyA 4 P A
ayguTopust

MynbTuMeauiiHoe 060pyaAoBaHME, KOMMbIOTEPHAsl TEXHUKA C BO3MOXHOCTbLIO MOAKIOYEHUS K
cetn «|/|HTepHeT» n obecne4veHnem aocrtyna B ONIEKTPOHHYIO I/IHd)OpMaLI,VIOHHO-
obpasoBaTenbHyio cpeay

KomnbloTepHbIn knacc

J'Ia6opaTopr|e YCTaHOBKM AO5nd  uccnenosaHunAa rimapoguHaMunkm w TennomaccoobmeHa B

A-206a ra3ogmcrnepcHbIX NOTokax N Npu CyLLKe BONOKHUCTLIX Martepuarnos




