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1 BBEAEHUE K PABOYEW NPOrPAMME OUCLMNIIUHBI

1.1 Uenb AuMcUMNNAMHBbI: NOATOTOBKA BbIMYCKHMKOB AN1S1 NMPOEKTUPOBAHMSA U 3KCMyaTauum pasHooOpasHbIX
MPOMBILLUSIEHHBIX CYLUMIbHBIX YCTAaHOBOK, CMIOCOOHbBIX OCYLLECTBMATE MX HENPEPLIBHOE YCOBEPLUEHCTBOBAHME HA OCHOBE
COBPEMEHHOI TEOPUM U MPUHLMUMNOB aBTOMATUYECKOro ynpaBneHnst

1.2 3apgaun AUCLUNNUHBI:

OCBOEHME KOHCTPYKTUBHbLIX OCOBEHHOCTEN TEMNNOMACCOOOMEHHbIX (CYLUUMbHBLIX) YCTaHOBOK, OBrafeHue
TEopuen N COBPEMEHHBIMU UHXEHEPHBIMU METOA4AMM pacyeTa MPOLECCOB CYLLUKM U TEMNOMACCOOOMEHHBIX (CYLUMITbHbIX)
YCTaHOBOK NPW NX MPOEKTUPOBAHMN NN MOAEPHM3aLNN

1.3 TpeboBaHuA K NpeaBapuTeNbLHOM NOAroToBKe Oby4aloLlerocs:

MpenBapuTenbHasi MNOAroToBKa npegnonaraeT Cco3gaHWMe OCHOBbl AN  (hOpMMPOBaHMS  KOMMETEHLUUNA,
YKa3aHHbIX B M. 2, NpX U3y4eHUN OUCLUMNIINH;

BbicokoTeMnepaTypHble TENNOTEXHOMOMMYECKME NMPOLIECCHI U YCTAHOBKU

TennomaccoobMeHHoe 060pyaoBaHNE TEMMOIHEPTETUYECKUX NPeanpUsaTUi
TennoTexHonornyeckne NPOLECChl B LIENMON03HO-GyMaXXHOM Npon3BoacTBe

2 KOMMNETEHUMU OBYYAIOWEINOCA, ®OPMUPYEMbBIE B PE3YJIbTATE OCBOEHUA OUCLUMIINHDbI

MKn-1.2: Cnoco6eH Kk pa3paboTke cxemM pa3MeLLeHUs1 TENNIOTEXHMYECKOro o6opyaoBaHUsA pasfnmyHbIX
NpoOn3BOACTB

3HaTb: CXembl pasMeLleHUs CyLWMUIbHbIX YCTAaHOBOK, WX Ha3HaA4YeHWe; KOHCTPYKTMBHbIE OCOGEHHOCTM W
3KCMyaTauMOHHbIE XapaKTEPUCTUKM,
HU3NYECKYH CYLLHOCTb TEMJIOBbIX M MACCOOOMEHHbIX MPOLECCOB B TEMIOTEXHNYECKOM 000pYA0BaHUM
YMeTb: uuTath TEMNIOBblE W MPUHUMNUANbHBIE  CXEMbl;  OCYLUECTBNSATb  MPOBEAEHWE  TEXHUYECKUX W
TEXHUKO-3KOHOMMYECKNX PacYeTOB; aHaNM3MpoBaTb MHPOPMALIMIO O OCTVXKEHUSIX OTEHYECTBEHHOM 1 3apyOexHOM Hayku
N TEXHUKWN, TEXHUYECKNE AaHHble, NoKasaTenu n pesynbtatbl paboTbl, 0600WwaTh U cucteMaTnanpoBaTb UX, UCNONb3YS
COBpPEMEHHbIE TEXHNYECKME CPEeACTBa U MHPOPMALIMOHHBLIE TEXHOMOTUN
BnapgeTb: npaBunamy TEXHONOMMYECKON ANCUMNINHBI NPU SKCNyaTauum o6bekToB NPodeccMoHanbHON AeATENbHOCTU

MKn-6.2: FT0TOBHOCTb K BbINOSIHEHUIO pa60T no opraHn3aynoHHOMy U TeXHU4eCKomMy obecneyeHUto NOSIHOro
uMKIa unuv otaenbHbIX cCTagun JKcnnyaTtauunm TennoTexHosormn4eckoro oGopyp.OBava Pa3nnUYHbIX
npou3BoAcCTB

3HaTb: CXEMbl pa3MELEHUS CYLWMIbHbIX YCTAHOBOK, WX Ha3HayYeHue; KOHCTPYKTUBHbIE OCOOEHHOCTM U
3KCMIyaTalUMOHHbIE  XapaKTEPUCTUKM, U3UYECKYID CYLLHOCTb TEMMOBLIX WM MaCCOOOMEHHbIX MPOLIEeCCOB B
TennoTexHn4yeckom obopyaoBaHNN; METOALI KOHTPOSA TEXHUYECKOrO COCTOSHUS U PEXMMOB paboTbl

CYLUWITbHBIX YCTAHOBOK

YMeTb: aHanuampoBaTb MHGOPMALIMIO O JOCTUXKEHUSX OTEYECTBEHHOW W 3apyOEeXHOW HayKM U TEXHUKM, TEXHUYECKME
OaHHble, nokasatenu u pesynbTatbl paboTbl, 06obwatb M cucTemMaTUsMpoBaTb WX, WCMONb3ys COBPEMEHHbIE
TEXHMWYEeCKne cpenctea M MHGPOPMALUMOHHbLIE TEXHONOTMUK; aHanuanpoBaTb NapamMeTpbl paboTbl TEXHOMOrMYEeCcKMUx
06BLEKTOB

BnapeTb: pacyeTOB CyLUWUIbHBIX YCTAHOBOK C OMpedeneHneM pacxodoB TeEMnoTbl, napa, MoTepb TEnnoTbl B
OKPY>KaoLLYIO cpeay 1 onpegeneHnem rabaputos yCTaHOBOK

MKn-7.2: CnocobeH y4dyacTBoBaThb B nNpoBeAeHUN npeaABapuUTesibHOro TeXHMKO-3KoOHOMMn4yeckoro o6ocHoBaHuA
MPOEKTHbIX pa3p360TOK TEeNnJI0TeXHONMOMNM4YeCKMX 06 LEKTOB U UX INEMEHTOB NO CTaHAApPTHbIM MeTOOAUKaM

3HaTb: NepedoBOMi OTEYECTBEHHbLIN W MUPOBOM OMbIT B 06MaCTM MCMNONb3OBaHUSA TEMNMOBON 3HEPrUM OCHOBHbIE
npuHUMNbl, obecneynBalolme aHeprocbepekeHne U 3Konormyeckyro 6GesonacHOCTb NPOM3BOACTBA; BOMPOCHI
UHTeHcudUukaumm TenmoMaccoobMeHa B MpoLEeccax CyLWKW; (PM3NYECKyld CYLLHOCTb TEersioBbIX M MacCOOBOMEHHbIX
NPOLECCOB B TEMNOTEXHUYECKOM 060pYA0BaHUN

YMeTb: aHanusmposaTb MHOPMALMIO O AOCTUKEHUSX OTEYECTBEHHOW U 3apyBEeXHOM HayKM U TEXHUKM, TEXHUYECKME
OaHHble, nokasaTtenu u pesynbTatbl paboTbl, 0606watb M cucTemMaTUsMpoBaTb WX, WCMONb3ysi COBPEMEHHbIe
TEXHUYeckne cpeactsa UM MHAOPMALMOHHbIE TEXHONOTUW; aHanmuavMpoBaTb napaMeTpbl paboTbl TEXHONOTMYECKMX
0ObeKTOB

BnageTtb: MeToauKOW MNpenBapUTENbHbIX TEXHUKO-3KOHOMUYECKUX pac4eToB OOOCHOBAHMI MPOEKTHbLIX pas3paboTok
TENNoTEXHOJIOrMYECKUX 0O bEKTOB

3 PE3YJNIbTATblI OBYYEHUA NO AUCUUNNUHE

KoHTakTHas
paboTta

CP MHHoBAaL. dopma

¢opmbl TeKyLLero
yacel y
( fai';) (qZEQ) ( ) 3aHATUIA | KOHTpons

HaumeHoBaHuWe 1 cogepxaHue pasgenos,
TEM U y4eOBHbIX 3aHATUI

Cewmectp
(kypc gnsa 3A0)

Pasgen 1. TepmoguMHamuyecknmin aHanms
NPOLIECCOB CYLLKM

~

O,T,3




Tema 1. Knaccundpumkauma  cylwmnbHbIX
yCTaHOBOK. HasHauyeHMe U1  npumeHeHue
npoLleccoB CyLlku. Ponb npoueccoB Cylwku B
pas3fMyHbIX  OTpacnsaxXx  MPOMbILWMEHHOCTH.
M3ameHeHne dm3nyecknx CBOMCTB MaTtepuanos
B npotecce CYLLKM. Knaccudumkaums
CYLLMMbHBIX YCTAHOBOK MO cnocoby noasoaa
Tennotbl. OpraHusauyuma npouecca CyLUKu
pas3nuyHbIX MaTepuanoB u Bblbop Tuna
CYLLUMNbHOWM ycTaHoBKM.Pu3n4eckme CBONCTBA
BITa)KHOIO BO3ayxa. HacblLWwEeHHbIN "
neperpeTbin nap. CeA3b Mexay napameTpamu
BNaXKHOro Bo3ayxa

Tema 2. TepMmoguHammnyecknn  aHanua
npoLeccoB  CylWwKn B TeopeTn4eckmx
CyWWUnbHbIX  ycTaHoBKkax. |-d  gmarpamma
BNaxkHoro Bosayxa. [NocTtpoeHue npoLeccoB Ha
I-d pguarpamme. Cxema  yCTaHOBKM C
pa3oMKHYTbIM Uuknom. OcobGeHHoCTn 3Tou
cxeMbl npu HeaguMabaTuyeckoM mpouecce.
CxemMa yCTaHOBKM C KOMOMHMPOBaHHbIM W
cTyneHyaTblM HarpeBoMm Bo3gyxa. Cxema ¢
peunpkynsaumen Bosgyxa. Tennoson 6anaHc
KaMepbl CMeLleH s,

nn

Tema 3. Tennosow GanaHC TeopeTU4ecKon u
OENCTBUTENbHON  CYLUWMBHBLIX  YCTAHOBOK.
Onpepnenenue yrrnoBoro kosdduuueHta ans
pearnbHOro npouecca. MoBbiweHne
3PPEKTUBHOCTU MCMNONb30BaHUSA TEMNNOTbl B
CYLUUIBHBIX YCTAHOBKaX 3a CYET MPUMMEHEHWS
TENNOYTOBUTENEN.

nn

Pasgen 2. KuHeTMka CywWwKuM  BraxHbIX
mMaTepuanos

nn

Tema 4. Knaccudpmukauusa popm cBa3sm Bnaru ¢
MaTtepuanom. Knaccudumkaums BIT@XHbIX
mMatepuanoB. PasnuyHble Buabl CBA3W Bnaru ¢
MaTepuanom. OnpepeneHve BNaXXHOCTU
TBépAbIX Ten. Wsotepmbl  copbumm  wn
aecopbuun. MNrpockonuyeckoe n paBHOBECHOE
COCTOSIHME  KanumnmnsipHo-  NOPUCTbIX  Ten.
KanunnsipHoe BcacbiBaHME.

Tema 5. KpuBble KMHETUKN CYLWKUA Npwu
MOCTOSIHHbIX NapameTpax UCTOYHMKA TeNnoThbl.
OToenbHble  cTagum  npouecca:  Nporpes,
nepvoa NOCTOAHHOW CKOPOCTWU CYLLKW, Nepuos
nagaroLLlen CKOpOCTU CyLUKW. AHanuTuyeckoe
onucaHme npolecca CyLKW, TepMorpammbl
MaTepuana.

nn

Tema 6. TennomacconepeHoc n
TennomaccoobmMeH B npoLeccax  CyLLUKW.
BHYTpeHHsin BraronpoBO4HOCTL B Mpoueccax
CYLLIKU. Onpepenexne nonen
BMarocogepXaHus u TemnepaTypbl B CE4EHUN
Matepuana. AuddepeHuynansHoe ypaBHeHUue
HecTaLnoHapHOW BMNaronpoBOAHOCTM.
dusnyeckaa cywHOCTb TennoMaccoobmMeHa B
npoueccax CYLLKW. MonekynsapHbIi "
MOMSIPHbIA  NepeHoc. AHanorus npoLeccoB
TennoobmeHa " mMaccoobmeHa.
KpuTepuanbHble YpaBHEHUS.

nn

Pasgen 3. CywnnbHble YCTAHOBKN Pa3fiMyHOro
Ha3Ha4yeHust

nn

T,0,3
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Tema 7. Cywka BRaxHbIXx MaTepuanos
TOMOYHLIMK razamu. TOMKM ANs CYLIMIbHbIX
yCcTaHoBOK. Vcnonb3oBaHue AbIMOBbLIX ra30B B
KayecTBe  CyWUNbHOrO  areHTa. Pacuyér
napameTpoB [AbIMOBbIX [a30B Ha BXOAe B
cywunky. AHanu3 npouecca CylWwKku B
yCTaHOBKe, MCMOJb3YHLEN CMECb BO3Ayxa U
nNpoaykToB cropaHus. CylwunbHas ycTaHoBKa C
peunpkynsaumnen obiMoBbix razos. OcobeHHOCTH
KOHCTPYKLIMM TOMOK A5 CYLUMITbHBIX YCTaHOBOK.

Tema 8. KOHBEKTMBHbIE YCTAHOBKU ANSA CYLUKU
NEHTOYHBbIX M JMCTOBbIX  MaTepuarnos.
TennoBori GanaHC KaMepHOW  CYLUMIbHOW
ycTaHoBKW. MeToguka pacyéTta ycTaHOBKU N4
CYLLIKW NEHTOYHbIX MaTepuanos. KOHCTpyKUus n
pac4éT KOHBEKTMBHOW YCTAHOBKU C COMMOBbIM
obaysoM. CyluimnbHas ycTaHoOBKa AN CYLUKK
MEJTKOKYCKOBbIX MaTepuarnos.

nn

Tema 9. [lHeBMaTMyeckue  CyWWMbHbIE
ycTaHoBKU. CKOpPOCTb BUTaHUA W OOBLEMHBIN
KoadpdpuumMeHT TennoobmeHa. AapoanHamuka
3anbINéHHOro noTokKa. KoHcTpyKums
a3pOOHTaHHON CYLUUITbHON YCTaHOBKM.
Mopo3HocTb n HacbInHas NNOTHOCTb
mMatepuana. MeToguka pacyéTta CyLUSbHbBIX
YCTaHOBOK C KUMALLUM CITOEM

nn

Tema 10. BapabaHHble cyLInbHbIE YCTAHOBKMW.
KoHCTpykuuss ycTtaHoBOK. TennomaccoobmeH

BO BpaLyaroLemcs OapabaHe.
BcnomoraTtensHoe oGopygoBaHME:  LMKITOH,
AbIMOCOC. BbiGop TArOAyTbEBOro
0bopyaoBaHwus.

nn

Tema 11. MHOrouMnMHOPOBbLIE KOHTAKTHO-
KOHBEKTVBHbIE CyLUUNbHbIE ycTaHoBku (BOM).
KOHCTpyKUUN 1 pexumbl paboTbl CYLUUIIbHOM
yactu BIM. Cxembl cywwmnbHorn 4vactu BOM.
TennomaccoobmMeH Ha CyLIMIbHBIX LUAMHAPax
npu KOHTaKTHO-  KOHBEKTMBHOM  CYLLKe
matepuanoB. KuHeTuka cywkum Oymarn Ha
uMnuHape u Ha ydactke cBobogHoro xopga.
MeTtoguka pacdyéta TennoTel W napa,
3aTpayvBaeMbIX Ha CyLIKy Bymaru.

nn

Tema 12. NapokoHaeHcaTHble cucTembl BOM.
Cxembl napokoHaeHcaTHoOM cuctembl BIOM.
MogBog napa wM 0OTBOO NApPOKOHAEHCATHON
cmecu oT CYLUUIBbHbIX LUUITMHOPOB.
TepmonnaHku. KoHaeHcaTooTBOgUMKN.
MeToguka pacyéTa AuamMeTpoB Napo- MU
KOHAEHCaTONPOBOAOB, BOAOOTAENUTENS,
XOnogunbHMKa, OpoCccenupytollen  Lwanbbl,
Bakyym-Hacoca. Crtabunusaumsi TennoBoro u
rmopaBnn4yecKoro pPeX1UMOoB CYLUUIBHbIX
LUUITMHOPOB.

nn

Tema 13. PaguaunoHHO-KOHBEKTUBHbIE
CYLLMMbHbIE YCTAaHOBKU. Teopusa pagmaloHHOM
CYLLIKWN BNaxHbIX MaTtepuanos. KoadduumeHTsl
O6GNMy4EHHOCTM W B3auMHble  U3Ny4awLlime
NOBEpPXHOCTU.  KOHCTpykuuMn u  meToauka
pacuyéTta paavauoHHO-KOHBEKTMBHbIX
CYLUUIMNBHBIX YCTAHOBOK AMSl CYLUKN NIEHTOYHbIX
1 ANCMEPCHbIX MaTepunanos.

nn




WNtoro B cemecTpe (Ha kypce ansa 3A0) 34 34 40

KoHcynbTaumm n npomexyToyHas
25 33,5
atTecTtauus (Ok3ameH, Kypcoasi pabota)

Bcero koHTakTHas pa6ota u CP no

70,5 73,5
AUCLUMIIMHE

4 KYPCOBOE NPOEKTUPOBAHUE

4.1 Llenwu v 3aga4u KypcoBou paboTbl (npoekTa): HayunTtbcs:

- COCTaBNATb MaTepuarnbHbI U TENNOBOW 6anaHch! CyLLNIBHOWM YCTaHOBKY;

- onpefensATb NnapaMeTpbl CYLUMIIBHOTO areHTa;

- BbIMOJHATb KOHCTPYKTUBHbIVA pacyeT TPyObI-CyLUUITKY;

- BbIbupaTtb HeobxoamMmoe BcriomoratensHoe 06opyaoBaHue;

3apauu:

OBMnafeTb HaBblkaMy pacyeTa CyLUMMbHbIX YCTAHOBOK Pa3NMYHOro HasdHayeHus

4.2 TemaTuka KypcoBou paboTbl (npoekTa): PacueT nHeBMaTNYeCKOW CyLLUMbHOW YCTaHOBKM (MO
WHAVBUZYanbHOMY 3a[aHui0)

4.3 Tpeb6oBaHUsA K BbINOSIHEHUIO U NPeaCcTaBNEHUI0 pe3yNbTaToOB KypcoBoM paboTbl (MpoekTa):

PaboTta BbINOMHAETCA WHAMBMAYaNbHO C WCMONb30BAaHWEM METOAMYECKMX YKa3aHU Mno KypCOBOMY
npoekTnpoBaHuto JlakomkuH B.1O., CmopoamnH C.H.PacuyeT vnpoektupoBaHune nHEBMaTU4ECKON CYLUMITbHOW YCTaHOBKMW:
yyebHO-meTOoaAMYEeCKOe nocobue AN BbINOMHeHWs KypcoBoro npoekta/ CIGITYPI. - CI16., 2013, ocHOBHOW U
OOoNonHUTENbHOM y4ebHOoM NuTepaTypbl.

Pac4éTHo-nosicHUTeNbHas 3anncka COAEPXUT criegyowmne pasgernbi:

- Ha3Ha4YeHNe N KOHCTPYKLUUSI YCTaHOBKM;

- TENNIOMAcCOOOMEHHbIE pacyéThl;

- a’3poanHaMU4eCcKmne pacyéThl;

- pacyéT n BbIOOp BCNoMoraTenbHOro o6opyaoBaHus;

B npouecce BLINOMHEHMS KYpCOBOro MpOEKTa CTYAEHTbl 3aKpenssitoT 3HaHWa W npuobpeTalT HaBbIKK
CaMOCTOSITENBbHOW UHXeHepHON paboTbl. O6bEM 3agaHuin (25-30 cTpaHuy TekcTa); rpadmyeckas YyacTb (06bém 1 nuct
dopmaTa A1) cooepXnT cxembl, YepTexun obLLero BMaa yCTaHOBKM, Hanbonee BaxHble y3nbl U geTanu.

5. ®OH[ OLIEHOYHbIX CPEACTB ANA NPOBEAEHUA NPOMEXYTOYHOW ATTECTALIMKU

5.1 OnucaHue nokasarteneun, KpUTEPMEB U CUCTEMbI OLLEHUBAHUA pe3yfibTaTOB 00y4YeHus
5.1.1 NokasaTtenu oueHUBaHUA

Kon HanmeHoBaHue oLeHOYHOro
MokasaTenu oueHUBaHNSA pe3ynbTaToB 0by4YeHus
KoMneTeHummn cpeacTea

[leMoHCTpUpYeT 3HaHWS O MPUHUMNUANbHBIX TEXHOMOMMYECKUX CXemax
npoussoAcTBa Lennonosbl, bymarn n kapToHa; OCHOBHbIX MpUHLUMNaXx,
obecneynBaoLLnX aHeprocbepexeHne n akonornyeckyto 6esonacHoCcTb
Npoun3BOACTBa; BOMPOCOB WHTEHCU(MKauMmM TennomaccoobmeHa B
npoweccax CyLLKW.

CnocobeH aHanuanpoBaTb nHopMaLmio O  [OCTUXEHUSX
MKn-1.2 OTeYEeCTBEHHOWN N 3apyBexXHON HayKu U TEXHUKK, TEXHUYECKME OaHHbIe,
nokasaTtenu n pesynetatbl paboTbl, 06obwaTe U cucTtemaTuanpoBaTb
X, MUcnonb3ysi  COBPEMEHHble  TeXHUYeckue cpeacrea M
MHOPMAaLMOHHBIE TEXHOMOMNN.

[emMoHCTpupyeT BriajeHne HaBblkaMy pacyeToB CYLUUIbHbIX YCTaHOBOK
C onpegeneHvem pacxodoB Te6nnoTbl, napa, noTepb TENNOTbl B
OKpYXatoLLyo cpeay 1 onpegeneHvem rabaputoB yCTaHOBOK.

Bonpocebl YCTHOrO
cobecenoBaHus

TecToBblE 33AaHNA

Kypcoas paboTa

MmeeT npeactaBneHMe O  KOHCTPYKTMBHBIX — OCOBEHHOCTSIX M
3KCNnyaTauMOHHbIX XapaKTepucTukax,

HU3NYECKOM CYLLHOCTM TENMOBbLIX M MacCOOOMEHHbIX MPOLIECCOB B
TennoTexHn4yeckom obopyaoBaHUKM; MeToAaxX KOHTPOSiS TEXHMYECKOro
COCTOSIHUS! U PEXXMMOB PabOThl CYLLUUIIBbHBIX YCTAaHOBOK.

CnocobeH aHanuaupoBsaTb NHopmMauuo o) [OCTUKEHUAX
MKn-6.2 OTEeYeCTBEHHOM 1 3apybexXHOW HayKkn U TEXHUKKN, TEXHUYECKME AaHHble,
nokasaTtenu u pesynbtaTtbl paboTbl, 0600WwaTe U cucteMaTU3npoBaTh
nX, Ncnonb3ys COBpPEMEHHbIe TeXHU4Yeckue cpeacTea n
WH(POPMAaLMOHHbBIE TEXHONOIMNK; aHanM3MpoBaTb MNapamMeTpbl paboThbl
TEXHONOrMYecknx o6 bEKTOB.

O6nagaeT  HaBblkamMy  pacyeToB  CYLWMWIbHbIX ~ YCTAHOBOK  C
onpedeneHnemM pacxodoB TeNNOThbl, Napa, NoTepb TEMNOTLI B

Bonpochbl YCTHOro
cobecefoBaHus

TecToBble 3agaHus

KypcoBas paboTa




OKPY)XaloLLLYt0 cpeay v onpefeneHnem rabapuTos yCTaHOBOK

MKn-7.2

O6nagaeT 3HaHWSIMU O NepefoBOM OTEYECTBEHHOM U MUPOBOM OMbITE B
0o6nacT MUCNonb3oBaHWA TEnrnoBON 3HEPrMu, OCHOBHBLIX MPUHLMNAX,
obecneunBaloLLmx aHeprocbepexeHre 1 aKomormieckyo 6esonacHoCcTb
Nnpoun3BOACTBa; BOMpocax WHTeHcudukauum TennomaccoobMmeHa B
npoueccax CyLLKK; (oU3NYECKON CYyLLIHOCTM TEMNOBbIX 1 MAaCCOOBMEHHBIX
NPOoLIeccoB B TEMNNOTEXHNYECKOM 0GOpYa0oBaHMMN.

[leMoHCTpupyeT cnocoBHOCTb  aHanuaupoBaTb MHGOPMaLMIO O
[OOCTUKEHUSIX OTEYECTBEHHOW U 3apyBexHOW Haykm U  TEeXHUKM,
TEeXHUYecKre JaHHble, nokasaTenu u peaynbTaTthl paboTbl, 0606LWaTh 1

Bonpocbl
cobecenoBaHusi
TecToBble 3aaaHus

YCTHOIo

cucrteMaTusnpoBaTtb  UX, UCMNONb3yA
cpeacrtea n VIHQDODMaU,VIOHHbIe TEXHONormm;
napamMeTpbl pa60TbI TEXHOSI0rM4ecKknx 0O HLEKTOB.

O6nagaeT HaBblkamu npeaBapuTeribHbIX

00BbeKkToB.

COBpEeMEHHbIe

TEXHUKO-3KOHOMUNYECKUX
pac4yeToB obocHoBaHui NPOEKTHbIX pa3pa60TOK TennoTexHonorn4eckmnx

KypcoBas paboTa
TeXHU4Yeckmne

aHannM3npoBaTb

5.1.2 Cuctema v Kputepmum oLeHNBaHUA

KpuTepun oueHnBaHUA CROPMUPOBAHHOCTY KOMMNETEHLMI

LLikana oueHuBaHna
YcTHoe cobecenoBaHme

MNMucbmeHHasn paboTa

MNonHbIN, ncyepnbiBaloLL i OTBET,
[EeMOHCTPUpYOLWMIA rNyboKoe MOHUMaHWe
npeamerTa. YMeHue NPUMEHSATb
TEeopeTUYeckne 3HaHua AN peLleHust
NpakTU4ecknx 3agad

5 (oTnun4HO)

KayectBO  MCNOMHEHUs1 BCEX  3fIEMEHTOB
3aaHusl MOSIHOCTbIO COOTBETCTBYIOLLEE BCEM
npeabaBnseMbiM TpeboBaHUAM.

Kputnyeckoe 1 pa3HOCTOPOHHEE pacCMOTPEHME
BOMPOCOB, CBUAETENLCTBYHOLLEE o
3HaUYUTENBHOW CaMOCTOATENbHOW paboTte ¢
MCTOYHUKaMM

OTBeT CTaHOapTHbIN, B Lenom
KayecTBEHHbIN, OCHOBaH Ha Bcex
00s3aTenbHbIX UCTOYHMKaX WHdopMauumu.
MpucytcTBytoT Hebonbwne npobensl B
3HAHMUSAX UMW HECYLLLECTBEHHbIE OLUMOKN.

4 (xopoLwuo)

Pabota BbiMONMHeHa B COOTBETCTBUMU C
3agaHuem. NmetoTea oTAenbHble
HEeCyLLEeCTBEHHbIe OLIMOKM UM OTCTYNNEHUS OT
npaeun ogopMneHus paboTbl.

OTtBeT HenomHbii. [lpy  NOHUMaHUM
3agaHue  BLINOMHEHO MOMHOCTbIO, HO C
CYLLHOCTY npegmeTa B uenom
MHOrOYMCMNEHHbIMU CYLLECTBEHHbIMU
NPUCYTCTBYIOT CYLLECTBEHHbIE OLLINGBKM nnu
3 (ynoBneTBOpUTENBLHO) owmnbkamun. [lpu 3TOM HapyweHbl npasuna
npobenbl B 3HaHUSIX cpa3y MO HECKONbKUM
ocbopmneHMss wunM  CPoOKM  NpeacTaBreHus
Temam, HesHaHue (nyTaHuua) BaXHbIX
paboThbl.
TEPMUHOB.
HecnocobHocTb oTBETUTL Ha Bonpoc 6e3
nomoLum ak3ameHaTopa. HesHaHue
_ OTcyTtcTBME ogHoro unm HECKONbKNX
3HAUMTENbHOW  YacTu  NPUHUMNUANbHO
obsi3aTenbHbIX ANEeMEHTOB  3afaHus, nnbo
Ba>XKHbIX 3aNeMeHToB ONCUMNIUHBI.

MHorouncneHHble rpybbie owmnoku.
MonbiTka CMAUCbIBAHWUS, UCMONb30BaHUS
Hepa3peLUeHHbIX TEXHUYECKUX YCTPOWCTB
UNM nonb30BaHWUs MOACKA3KOW Opyroro
yernoseka (BHE 3aBMCUMOCTM oT
YCMELUHOCTH TakoW NOmMbITKN).

2 (HeyOoBnETBOPUTESBLHO)

MHOroYMCneHHble rpybble owmnbku B paborTe,
nnbo rpyboe HapyleHne npaBun opopmIeHUs
NI CPOKOB NpeAcTaBreHns paboTbl.
MpeactaeneHne Yyxown paboTel, nnarnar, nmodo
OTKa3 OT NpeAcTaBrieHns paboTbl.

5.2 TunoBsble KOHTPOJIbHbI€ 3aQ4aHNA UNTN UHbIe MaTepuanbl, HeobxoauMble ANA OLEHKN 3HaHUN, ymeHuﬁ,

HaBbIKOB U (UNK) onbiTa AeATeNbHOCTU
5.2.1 NepeyeHb KOHTPOSbHbLIX BONPOCOB

Ne n/n | ®dopmMynmnpoBKM BONPOCOB
Cemectp 7

Mpouecchbl U3MeHeHWs COCTOSIHMSA BO34yXa B CyLUMIbHbIX YCTAHOBKaX: HarpeB 1 oxnaxaeHue Bo3ayxa,

1 agnabaTnyeckoe ucnapeHve Brarv, 0GHOBPEMEHHOE oxXNnaxXaeHue 1 ocyLlueHne Bo3ayxa, OQHOBPEMEHHoe
HarpeBaHve 1 yBNaXKHeHne Bo3ayxa. YrnoBomn KoaprLUMeHT Ans 3Tux npoLeccos.

5 KnHeTuka MPOLIECCOB CYLUKM BIaXHbIX MaTepUaros. PacyeT anutensHOCTM NeprvodoB nporpesa, nepvoaa
NOCTOSIHHOWM M YMEHbLUAIOLLIENCA CKOPOCTU CYLLKM.

3 Mpouecc cmeLleHns NOTOKOB BO34yXa C pasnuyHbiMy napameTpamu. KpaTHOCTb CMeLLeHMs NOTOKOB BO34yXa.
YpaBHeHuWe Tennosoro 6anaHca Kamepbl CMELLEHUS.

4 Knaccudukaums cylumnbHbIX YCTaHOBOK. Buabl TennoobmeHa B CyLmnbHbIX ycTaHoBKax. OCHOBHbIe pacHeTHble
ypaBHeHusi TennoobmeHa. PacyeT ncnapusluerics Bnaru.

5 CxeMa TeopeTMYeCKOoN CyLUMUIbHOW YCTaHOBKM C pa3oMKHYTbIM LMKNoM. N3obpaxeHune npoueccos Ha I-d
Onarpamme. Pacxogpbl Bo3gyxa 1 TENNOThl AN UCNapeHns Bnaru.




Kameprle CywinnbHble YCTaHOBKW. Cxewma. YpaBHeHme TennoBoro 6anaHca. YaenbHblii pacxon TensioTbl Ha

6 CYLLKY BNaXKHbIX MaTtepuanoB B KAMEPHbIX YCTaHOBKaX.

7 CxeMa cyLunnbHOM YCTaHOBKM C KOMOMHMPOBaHHbLIM HarpeBoMm Bo3ayxa. [pouecc Ha I-d guarpamme. Pacxogbl
BO34yXa 1 TENSOTbI HA UCMapeHWe Braru.

8 KOHBEKTVBHbIE YCTAHOBKU HEMPEPLIBHOIO AENCTBUSA. YpaBHEHME TennoBoro 6anaHca. Pacyet rabaputos
YCTaHOBKMW.

9 CxeMa cyLunnbHOM YCTaHOBKM CO CTyNeHYaTbiM HarpeBom Bo3ayxa. Pacxog Bo3gyxa u TennoThbl. 3obpaxeHue
npouecca Ha I-d guarpamme. CpaBHeEHUE LIMKIIOB MO pacxodaM TEMNoThl U BO3ayxa.

10 KoHBEeKTVBHbIE YCTAHOBKM C COMNMoBbIM 064yBOM. Cxema ycTaHoBKW. AspoguHammnka ctpyn. CKopocTb
ncrteyeHus cTpyun. Pacyet koacpdpuumeHTa TeNNooTAauM U TENIOBOrO NOTOKA NpW COMNIOBOM 004 yBe.

11 Cxema cylwmnbHON yCTaHOBKK C peumpKynsaunern so3ayxa. NsobpaxeHue npoueccos Ha |-d guarpamme. Pacxog
Bo3ayxa. KpaTtHOCTb peumpKynauum.

12 JIeHTOYHblE YCTAHOBKM ONS CYLLUKM KYCKOBbIX M 3€PHUCTLIX MaTepunanoB. Pacxog TennoTbl Ha ucnapexHve Bnaru.
Pac4yeT gnuHbI crost matepuana.

13 Tennoson 6anaHc TeOpeTU4ECKOM CYLLUIBHON YCTaHOBKM. [1pnxodHbie n pacxofHble CTaTby TEOPETUYECKON
YCTaHOBKMW.

14 lMHeBMaTMYECKNE CyLUMIbHbIE YCTaHOBKM. CKOPOCTb BUTaHWS. YpaBHEHWE TeNnoBoro 6anaHca.

15 TennomaccoobmMeH Npu cylwke BNaxHbix Matepuanos. YpaBHeHusa HotoToHa-PuxmaHa n anbToHa.
KputepuranbHble 3aBUCUMOCTY A1 onpeaenennsi KoaULMEHTOB TEMMO- U MAacCOOOMeHa Npu CyLLKE.

16 BblpaxeHue BnaxHoOCTH TBEPALIX MaTepuaros. CBs3b MeXay OTHOCUTENBHOW BNaXXHOCTLIO,
BnarocogepxaHmem, abConoTHON BNAXXHOCTbIO U CYXOCTbIO.

17 MoBblweHne adhheKTUBHOCTM UCMOSB30BaHMA TENMOThI B CYLUUIbHBIX YCTaHOBKax. M3obpaxeHune npoueccoB Ha
I-d gnarpamme. KM cylwumnbHbIX yCTaHOBOK.

18 BapabaHHble cyLuMmnbHble YCTaHOBKW. YAENbHBIN pacxop TENMOThl Ha CYLUKY BNa)XHOro MaTepuana. YpaBHeHue
Tennooro 6anaHca.

19 CBolicTBa TOMOYHLIX ra30B Kak CyLmMbHOro areHta. CoctaB ra3oB. BnarocogepxaHue rasos.

20 BapabaHHble cylumnbHble YCTaHOBKW. YpaBHeHUe TennoobmeHa. OnpegeneHue auameTpa u anvHel 6apabana.

21 CxeMmbl U pacyeT CyLUMIbHbIX YCTAHOBOK, MCMOSb3YIOLWMX NPOAYKTLI CTOpaHus. YpanHeHme Tennosoro 6anaHca.
KoadhdpmumeHT n3bbiTka Bo3gyxa. [pouecchl 3MeHEHUS COCTOSHMSA ra30BO34YyLIHON cMecu Ha |-d anarpamme.

22 MHoroumnuHapoBbie KOHTaKTHO-KOHBEKTMBHBIE CYLINMbHBIE YCTAHOBKA. TennoobmeH Ha CyLUUIbHbIX
uunuHgpax. AKTUBHbIA TENNOBOW NOTOK.

23 CxeMmbl CyLUMIbHBIX YCTaHOBOK, MCMOMb3YIOLUNX MPOAYKTLI CropaHms. Pacxopa TonouyHbIx rasoB. Pacxon Tennotbl
Ha ncnapeHue Bnaru. YacoBow pacxod TONMMBa Ha CYLLKY.

24 TennomacconepeHoC Npu KOHTAKTHOW CyLuke ByMa)kHOro nonoTHa. MNNoTHOCTL MacCOBOroO M TEMMOBOrO NOTOKOB
NPV HN3KOTEMMEPATYPHOM U BbICOKOTEMMNEPATYPHOM PEXMMAX CYLLKU.

25 Knaccudukaums hopm cBsian Bnarvm ¢ matepuanom. BeicoTa NOAHATUS XXMAKOCTU B Kanunnspax.

26 KnHeTMKa KOHTAKTHO-KOHBEKTUBHOW CYLLUKM ByMarm Ha MHOrOLMIMHAPOBLIX yCTaHoBKax. PacyeT Temnepatypbl
OyMa)KHOro NONOTHA Ha CYLUUIBbHBIX LIMNMHAPAX U y4acTkax cCBOOOAHOro Xo4a.

27 N3oTepmbl copbummn 1 gecopbummn. dusnyeckas ocHoea. OnpeaeneHue opm cBs3n ¢ MaTepuanom no
nsotepmam copbumn n gecopbumm.

08 BblpaxkeHue BnaxHoOCTH TBEPALIX MaTepuaros. CBsA3b Mexay OTHOCUTENBHOW BNXHOCTBHO,
BnarocogepxaHmem, abCoOTHON BMNaXXHOCTbIO M CyXOCTbo. PacyeT pacxofa ucnapveLUEcst BNnaru.
TennomacconepeHoc BO BMNaxHbIX MaTtepuanax. 'pagmeHTbl BnarocogepxaHusi, Temneparypbl U AaBrneHus.

29 HanpaBneHus nepemelleHmns TENNOThI U Briarn B matepuane. PacnpegeneHus Bnaru u tTemnepaTtypbl B CEYEHUN
MaTepuana.

30 PacueTt pacxoga TENmoTkl M Napa ANs MHOrOUMIIMHAPOBLIX CYLIMIBHBIX YCTAHOBOK B NEPUOA Nporpesa, B
nepuoabl NOCTOSAHHOWM Y YMEHbLUAKLLENCS CKOPOCTM CYLLKM,

TennomacconepeHoc BO BNaxHbIX MaTepuanax. NMomelleHne Bnarv npu HU3KOTEMMNEPATYPHOM Wt

31 BbICOKOTEMMEPATYPHOM peXUMAXx CyLIKN. MonekynspHbI U MOSIPHBIN TENOBAronepeHoc. YpaBHEHUS
HecTauMoHapHOWN TENONPOBOLAHOCTU 1 BNAronpoBOgHOCTH.

32 CxeMbl napocHabXxeHus cyLumMnbHOM YacTn bymarogenaTtenbHbix MawvH. MNapannensHas cxema. Cxema
napocHabxeHusi ¢ nocnegoBaTeibHbIM NepenyckoM napa no rpynnam. PacyeT pacxoga BTOPUYHOro napa.

33 Cnoco6bl yaaneHus koHAeHcaTa U3 CyLUMIbHbIX LUMHAPOB: KOBLUOM, HEMOABWKHBIM M BpaLLatoLLMMmUCs
cuoHamu.

34 TennomaccoobMeH Npu cylke BNaXHbIX Matepuanos. [oTeHumansl nepeHoca TennoThl U Bnarn. YpaBHeHUS
TENSOBOro U MacCoBOro MOTOKOB.

TennomaccoobMeH npu cyLlke BraxHbIXx MaTepuanoB. OnpegeneHne k0ahOULNEHTOB TENOOTAAYMN U

35 MaccooTaaun. Kputepun n kputepmanbHble YpaBHEHUSA 118 onpeaeneHuns kosduumeHToB TeENooTaaum u
MaccooTAaauu.

36 KnHeTuMKa NnpoLeccoB CyLLUKM BNaXHbIX MaTtepuanos. lNeproapbl cyLwkn. XapakTepHble NpU3Haku NepnoaoB CyLLKU.

CKOpOCTb CYLLKN BJTa>XHbIX MaTepuraoB.




PagnaunoHHO-KOHBEKTUBHbIE CywnnbHbl€e YCTaHOBKW. Teoleﬂ paﬂMaLlVIOHHOVI CYLLUKM BITaXXHbIX MaTepuanos.

37 N o o
Tennoson NoTok. lornowieHne Tennosomn SHEeprun. Pacuet konuyectsa ncnapmseLlenca snaru.

5.2.2 TunoBble TeCTOBbIE 3a4aHUSA

Mpw BbINONHEHUN KAKOro pacyeTa onpeaensalTca pa3mepbl CYLLUWUbLHON YCTaHOBKN?
1) KoHCTpyKTMBHOrO pacyeTta

2) MNoBepoyHOro pacyeta

3) AspognHammnyeckoro pacyeTa

BnaxHbin matepman B konudectee G1 = 0,3 m3/c ¢ HavyanbHbIM BrnarocogepxaHnem UH = 45% nopaétca B
CYLUMIbHYI0 YyCTaHOBKy. KoHeuHoe Brnarocogep)kaHue BbiCyleHHoro matepuana Uk = 5%. Onpegenute KonMyecTBo
ncnapsiemon snarn W

1)12r/c

2)6,5r/c

3)10r/c

Yto Takoe rurpockonuyeckas snara?

1) Bnara, koTopyto matepuan cnocobeH nornoTuTb M3 Bo3gyxa

2) Bnara, Haxogsawasics BHYTPW KNETKN Uy NPOHKKLLIAS B Hee nog eNCTBMEM OOHOCTOPOHHEN aAnddy3unm
3) Bnara, KoTopyto MaTepuman cnocobeH NornoTuTb Npu HENOCPELACTBEHHOM COMPUKOCHOBEHMU C BOOOW

5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3afaHuNA (3agaym, Kenchbl)
He npegycmoTpeHo

5.3 MeToan4yeckne matepuanbl, onpeaenstolime npouenypbl oLeHMBaHUA 3HaHUWA, YMEeHUI, BNaaeHU (HaBbIKOB
1 (MNK) NPaKTMYECKOro onbiTa AeATENIbHOCTH)

5.3.1 YcnoBusa gonycka o6y4arollerocs K NpomMexyTo4HoM aTrecTauum 1 nopsaaok NMUKBUAaLNM akageMnyeckomn
3a[10MKEHHOCTH

[MpoBegeHe NPOMEXYTOYHON aTTecTauum pernameHTUPOBaHO foKanbHbIM HOpMaTMBHbIM aktom CII6IYMNTA
«[NonoxeHne o NpoBeAEHUN TEKYLLIETO KOHTPOMS YCNeBaeMOCTH U MPOMEXYTOYHOM aTTecTaumm obydaloLwmnxcs»

5.3.2 ®opma npoBeaeHUsi NPOMEXYTOYHOM aTTecTauum No gucumnimnHe

YcTHas X lMucbMeHHas KomnbloTepHoe TecTupoBaHue UHas

5.3.3 Ocob6eHHOCTU NpoBeaAeHUs1 MPOMEXYTOYHOM aTTecTaumMm No gUCUUNIIMHe

TecToBble 3a4aHUA BbIMOSTHAOTCHA Ha KOMMNbOTEPax, Bpems TectmpoBaHus - 30 MuHyT. Ha nogrotoBky yCTHOMO
otBeta otBoauTCA 20 MUHYT

6. YYHEBHO-METOAMYECKOE U UH®OPMALIMOHHOE OBECNEYEHWE OUCLUUNIUHBI
6.1 YuebHas nutepaTtypa

ABTOp | 3arnasue | MN3paTenbcTBO [og nspaHus | Ccbinka

6.1.1 OcHoBHas y4yeb6Has nuTepaTtypa

B.O. JNakomkuH, C.H.[TennomaccoobmeHHoe M-BO 060a308aHMS 1 http://www.nizrp.naro
CwmopoawH, E.H.|o6opynooBaHvne npegnpuaTun HayK FF)’d) BLITS d.ru/metod/kpte//16.p
MpomoBa (CywwuneHble YCTaHOBKW) ’ . 2016 df

[TekcT]: yuebHoOe nocobue CrierynrA. - Crie.:

' BWTS CNerynrth

AreeB M. A., MpakuH|TennomaccoobmeHHbIe http://www.iprbooksh
A. H. npoueccsl n yctaHoBku|  Capartos: An [Nn 3p 2018 op.ru/70284.html

NPOMBbILLIIEHHON Mepgua

TEeNNOTEXHUKU
6.1.2 lononHuTenbHasa y4yebHasa nutepaTtypa
B.lO. JlakomkuH, C.H.|PacyeT u npoekTupoBaHue http://www.nizrp.naro
CwmopoauH NHEBMAaTUYECKON CYLUNIBLHOMN d.ru/rasch2013.pdf

ycTaHoBkM [TekcT]: y4ebHo-| M-BO 06pasoBaHus n

meToanyeckoe nocobue pns|Haykm PO, CM6ITYPI. — 2013

BbINOSHEHMS KypCOBOro Cno.: CrerTyprPmn

npoekTa




ManssetgnHos  H.  P.,|Ocuunnupylowas  cylika- KasaHb: KasaHckun http://www.iprbooksh
Pasymos E. 0., CadmH P.|nponuTka  KpynHOMepHOW HaLUMOHarbHbIN op.ru/63760.html
P. OpeBeCUHbl B XXNOKOCTAX nccnenoBaTenbCKUm 2011
TEXHOMOrM4YeCcKnmn
yHUBEpCUTET
CabwutoBa P. P., Wcaeea|Cywka, obxur, nnaBneHve KasaHb: KasaHckun http://www.iprbooksh
Jl. B. B TEXHONOrMM TYronmaBKMX HaLMOHaIbHbIN op.ru/62293.html
HemeTannuyecknx Ul unccnepgoBaTenbCKUN 2015
CUNMKaTHbIX MaTepuanos TEXHOMOrM4YeCcKnmn
yHUBEpCUTET

6.2 NMepe4yeHb npodheccnoHanbHbIX 6a3 AaHHbIX U UH(POPMALMOHHO-CNPABOYHbIX CUCTEM
OnekTpoHHO-6nbnmoTeyHas cucrema IPRbooks [OnektpoHHbI pecypc]. URL: http://www.iprbookshop.ru/

OnekTpoHHas 6ubnuoteka BLUTO CIB MNYMTAO [QnekTpoHHbI pecypc].  URL: http://nizrp.narod.ru
Basa NOCToB [OnekTpoHHbI pecypc]. URL: https://allgosts.ru/

6.3 MNepe4yeHb NULEH3UOHHOIO U CBOBOAHO pacnpoCcTpaHAeMOoro NporpamMmmHoro oéecnevyeHus
MicrosoftWindows 8

MicrosoftQffigeRepiessmiambfessional 2013
2013
6.4 OnucaHue maTepmanbHO-TEXHUYECKON Oa3bl, HEOOXOAMMOW ANA ocyLlecTBIIEHNA obpa3oBaTeNibHOro

npouecca no gucunninunHe

AyaunTopwus OcHalleHne

MynbTumeauitHoe obopyaoBaHue, creunannampoBaHHasa Mebernb, ocka
NekumoHHas ayautopus

MynbTMeauiiHoe o6opyaoBaHme, KOMMbIOTEPHAS TEXHWKA C BO3MOXHOCTHIO MOAKITOYEHUS K
KoMmnbloTepHbil knacc  [ceTn  «UHTepHeT» u©  obecnedyeHuem [oCTyna B 3NEKTPOHHY  MHOPMAaLMOHHO-
obpasoBaTenbHyto cpeny

JlabopaTopHble YCTAHOBKM ANS WCCRELOBaHUA MMMAPOAUHAMUKM U TennomMaccoobmeHa B
ra3ofMCcnepcHbIX NOTOKAxX U NP CyLLKe BOMOKHUCTbIX MaTepuarnos

A-206a
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