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1. BBEOEHME K PABOYEN NMPOrPAMME OAUCLUMIINHbI

1.1. MecTo npenogaBaeMomn AUCLUNIMHbI B CTPYKType obpa3oBaTenbHOM NporpaMmmsbl

basoBas I:l Obna3atenbHas I:l [lononHuTensHo

Bnok 1: ABNAeTCA PakynbTaTuBOM

BapunatusHasn Mo BbIGOpPY I:l

1.2. Uenb AucUUNIUHLI:

lMoarotoBka cneuManucToB [ANs MPOEKTUPOBaAHUS W 3KChfyaTauum pas3HooOpasHbiX MPOMbILLSIEHHbIX
CYLUMMbHBIX YCTAHOBOK, CMOCOOHbLIX OCYLLECTBMATb WX HEMPEPbIBHOE YCOBEPLUEHCTBOBAHME Ha OCHOBE
COBPEMEHHOW TEOPUUN U NMPUHLMMNOB YNpaBIieHns ¢ ucnonb3oBaHnem BM.

1.3. 3apaun gMucUMNNUHbI:

OcBoeHMe KOHCTPYKTUBHbIX ocobeHHocTen TEennoMaccoobMeHHbIX (cywmnbHbIX) YCTaHOBOK,
OBnageHue Teopnern M COBPEMEHHbIMWU WHXEHEPHbIMW MeTOAaMu pacyeTa MpoLecCcoB CYLIKA U
TennoMaccoobMeHHbIX (CyLUMbHBIX) YCTAHOBOK NPY UX NPOEKTUPOBaHUN UM MOSEPHM3ALNN.

1.4. NepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06y4eHusi N0 AUCLIUMNIINHE, COOTHECEHHbIX C
nnaHupyemMbiMM pe3ysibTaTaMW OCBOEHUS o6pa3oBaTenibHOM NpPorpaMmmbil

Koa
3Tan ¢dopmMmpoBaHusi
KOMMEeTEeHL MM dopmynupoBka KOMMETEHL MK
MK- 10 [(OTOBHOCTbIO K y4acTuto B paboTax Nno OCBOEHMIO U 3
JOBOJKE TEXHONMOMMYECKNX NMPOLECCOB

MnaHupyemble pesynbTaTbl 0Gy4eHuUs

3HaThb:

NpUYHUMNManbHbIe NPOMbILLMEHHbIE TEXHOMOIMYeCcKne cxemMbl NPON3BOACTBA Lennonosbl, bymaru 1 KapToHa;
OCHOBHbIE NMPUHLUUNBI, 06ecnednBatoLLmne sHeprocbepexeHne n akonormyeckyro 6esonacHoCTb
NpoM3BOACTBA; BONPOCHI MHTEHCMMKALMK TENToMaccoobmMeHa B npoLeccax CyLUKW;

YmeTb:

aHanuaupoBaTb MHMOPMaLMIO O LOCTMKEHMAX OTEHYECTBEHHOW U 3apyOeXXHOM HayKN U TEXHUKM,
TEXHUYECKNE JaHHble, MoKasaTenu v pesynbTaTtbl paboTbl, 0606LWaTe U cUCTEMATM3NPOBATL NX, MUCMONb3YS
COBpEMEHHble TEXHMYECKME cpeacTBa U MHOPMALMOHHbIE TEXHONOMN;

BnapgeTtb:

HaBblkaMW PacyYeTOB CYLUUIIbHBIX YCTAHOBOK C OMNPEAENEeHNEM pacxofoB TeBNMOThl, Napa, NoTepb TEMMOTbI
B OKpY)XawLLyl cpeay v onpegeneHnem rabapytoB yCTaHOBOK.

1.5. AucumnnuHbl (NPakTUKM) oGpa3oBaTenbHOM NPOrpaMmbl, B KOTOPbIX ObINIO HaYaTo
c¢hopMunpoBaHue KOMNeTeHLMN, yKaszaHHbIX B n.1.4:

- HuskotemnepatypHble TexHonormyeckue npoueccol n yctaHosku (MK-10)

- Mpown3BoacTBEHHas NpakTUka (MpaKTUKa no Mony4YeHno NPotheCCUoHanNbHLIX YMEHWI U ONbiTa NPOdeCCMoHanNbHO
peatenbHocTn) (MK-10).

- MNpounssBoacTBeHHas NpakTuka (TexHonormveckas npaktuka ) (MK-10)

2. COOEPXAHUE ANCLUUNMNUHDI

0O6bem (4achkl)

HavmeHoBaHve v cogepxaHnue oS 53 S g8
y4eBHbIX Moayneit, TemM 1 hopM KOHTPOns 29|39 3¢
°g|°3d §¢

¢} ®g ®o

Y4ye6HbI Mogynb 1 TepmogMHaMUM4eCKUN aHaNU3 NPoLecCoB CYLUKU

Tema 1. Knaccudukauums cylimnbHbIX YCTaHOBOK. HasHayeHue u npumeHeHue
npoLeccos  cywku. Ponb npoueccoB CyWKkM B pasnUuHbIX  OTpacnsax
NPOMBILLIIEHHOCTU. WM3MeHeHne un3nyecknx CBOWCTB MartepuarioB B npolecce
cywkun. Knaccudmkaumsa cywurnbHbIX YCTaHOBOK MO crnocoby nogsoga TennoThbl.
OpraHunsaumsi npouecca CyLK/A pasfnnyHbIX MaTepuarnoB U BbIOOp Tvna CyLIUIIbHOMN
yCcTaHoBKU. Prnsmyeckme CBOMCTBA BIAXKHOro Bo3gyxa. HacbIWweHHbI 1 neperpeTbin
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HavnmeHoBaHue n cogepxaHue
y4ebHbIX Moaynen, Tem n hopm KOHTpons

nap. Ces3b MeXxay napamMmeTpamMiu BnaKHoro Bosgyxa.

Tema 2. TepMoguHamMM4yecKW aHanM3 MnpPOLECCOB CYyLWKA B TEOPETUYECKUX
CYWWMbHbIX yCTaHoBKax. |-d gnarpamma BnakHOro Bosayxa. [octpoeHve npoueccos
Ha |-d gnarpamme. Cxema yCTaHOBKM C Pa3OMKHYTbIM Lmkriom. OcobeHHOCTU 3Ton
cxeMbl Npn HeagnabatmyeckoM npouecce. Cxema yCTaHOBKM C KOMOWHMPOBAHHBIM U
CcTyneHyaTblM HarpeBoM Bo3gyxa. Cxema C peuupkynsuuen Bosgyxa. TennoBon
©anaHc kamepbl CMELLEHNS.

Tema 3. TennoBon 6anaHC TeopeTUYECKOW W OEWUCTBUTENBbHON  CYLUMIIbHBLIX
ycTaHoBok. OnpegeneHve yrrnoBoro koadduumeHTa Ans pearnbHOro npouecca.
MoBblweHne a¢pHeKTUBHOCTN NCMOMb30BAHWS TENMOThI B CYLUMUbHBIX YCTaHOBKax 3a
CYET NPUMEHEHNS TENMOYNOBUTENEN.

Tekywmn koHTponb 1. UHTepaKTMBHBLIN onpoc

Yye6HbI Moaynb 2 KuHeTUKa CyLKU BnaxHbIX MaTepuanos

Tema 4. Knaccudumkauua dopm cBsasm Bnarm ¢ matepuanom. Knaccucumkauus
BMNaXHbIX MaTtepuanos. PasnuyHble Buapl CBA3W Bnaru ¢ matepunanom. OnpegeneHue
BNaxHocTn TBépAdbix Ten. Msotepmbl copbumm n gecopbumun. 'mrpockonmyeckoe u
paBHOBECHOE COCTOsIHME KanunnspHo-nopucTbix Ten. KanunnspHoe BcacbiBaHME.

Tema 5. KpuBble KMHETUKM CYLLKM NPU NOCTOSIHHBIX NapamMeTpax UCTOYHMKA TEeNnoThl.
OTpenbHble CcTaguu npouecca: NporpeB, Mepuon MOCTOSIHHOW CKOPOCTM  CYLLKW,
nepvoa nagaroLlent CKOpOCTU CYLUKA. AHAnNUTUYECKOe OMnucaHue rnpoLecca CYLLKM,
TepMorpaMmbl Matepuana.

Tema 6. TennomacconepeHoc u TennomMmaccoobmeH B npoueccax CyLKk1. BHyTpeHHAs
BMaronpoBOAHOCTb B Mpoueccax cywku. OnpeaeneHne nonew BrarocogepxaHus u
Temnepatypel B CcedeHun martepuana. [OuddepeHumanbHoe — ypaBHeHue
HecTauMOHapHON BNaronpoBoAHOCTU. Pusmyeckas CyLHOCTb TennomaccoobMeHa B
npoueccax Ccywkd. MonekynsapHbIi U MOMSPHBIN NepeHoc. AHanorvs npoueccoB
TennoobmeHa n maccoobmMeHa. KputepumanbHble ypaBHEHUS.

Tekywnm KoHTponb 2. MHTepaKTMBHbLIN OonNpoc

Yye6HbI Moaynb 3. CylunnbHbIe YCTaHOBKU Pa3nM4yHOro HasHa4yeHusi

Tema 7. Cywwka BnaxHblXx MatepuanoB TOMOYHbIMK ra3amMu. TOMKU NS CyLWUIbHBbIX
yCTaHOBOK. Vcnonb3oBaHWe ObIMOBLIX Fa30B B KAYECTBE CYLUUNBHOrO areHTa. Pacuér
napamMeTpoB [ObIMOBbIX Fa30B Ha BXOo4e B CywWnKy. AHanu3 npouecca CyLIku B
yCTaHOBKE, WCMOMb3yloLleli CMecb Bo3gyxa WM MpOAyKTOB cropaHus. CylumnbHas
yCTaHOBKa C peuupKynsiumein gbiMoBbiX rasoB. OCOGEHHOCTU KOHCTPYKLMM TOMOK AJ1s
CYLUMIIbHBIX YCTAHOBOK.

Tema 8. KOHBEKTMBHbIE YCTAaHOBKWN ANS CYLUKW EHTOYHbIX U FIMCTOBbLIX MaTtepuarnos.
TennoBon 6anaHC kamepHOM CyLUMMbHOW ycTaHoBKU. MeToamka pacyéTta ycTaHOBKM
ANs CYWKW NeHTOYHbIX MaTtepuanoB. KOHCTpPyKUMS M pacy€T KOHBEKTUBHOMN
YyCTaHOBKM C connoBbiM 064yBom. CylunnbHas yCTaHOBKA AN CYLUKN MENKOKYCKOBbIX
MaTepuanos.

Tema 9. NHeBMaTNYeCKMe CylwnnbHble yCTaHOBKM. CKOPOCTb BUTAHUA U OBBHEMHBIN
KoabhuumeHT TennoobmeHa. AspoanHamuka 3anbiNEHHOro notoka. KoHCTpykums
adpOOHTAHHON CYLUUMBbHOW YCTaHOBKU. [MOPO3HOCTbL M HackIMHAsA MAOTHOCTb
MaTepuana. Metogmka pacyéra CyLUNbHbIX YCTAHOBOK C KAMSALWLMM CIOEM.

Tema 10. bapabaHHble CywunbHble YCTaHOBKW. KOHCTpyKuMsi yCTaHOBOK.
TennomaccoobMeH Bo BpalatoleMcs 6apabaHe. BcnomoratensHoe obopynoBaHue:
LMKINOH, AbiMococ. Bbibop TarogyTeeBoro ob6opyaoBaHus.

Tema 11. MHorouMnMHOPOBbLIE KOHTAKTHO-KOHBEKTMBHbBIE CYLUWITbHbIE YCTaHOBKU
(BAM). KoHcTpyKUumK 1 pexumbl paboTbl cylwimnbHon Yactu BOM. CxemMbl cylumnnbHow
yactu BOM. TennomaccoobMeH Ha CyWWIbHbIX LUNMHOPAX MpU  KOHTaKTHO-
KOHBEKTUBHOM cyllke maTtepuanoB. KnHeTuka cywku Oymarm Ha uunuHape v Ha
yyacTke cBobogHoro xoga. Metoauka pacyérta TennoTbl U Napa, 3aTpayMBaeMblX Ha
cyLwky bymarw.

Tema 12. lNapokoHaeHcaTHble cuctembl BAM. CxemMbl NapoOKOHAEHCATHOW CUCTEMbI
BOM. Moaeoa napa u oTBOA MapOKOHAEHCATHOW CMECU OT CYLUMMbHbLIX LUIUHOPOB.
TepmonnaHku. KoHpgeHcatooTBoauukn. MeToamka pacyéta aumameTpoB napo- WU
KOHAEHCATONMPOBOAOB, BOOOOTAENUTENS, XONOAMITbHUKA, APOCCENUPYHOLLEN Wanbbl,

O6bem (4achl)
(0] CDCD CDCD
8o 3 912
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O6bem (4achl)
HanmeHoBaHve 1 copepxaHue oS.85 g8
yuebHbIX Moaynen, Tem 1 popM KOHTPOnsA g9 £ 8 30
og|°acgd ®©&
o ®g ®o0
BakyyM-Hacoca. Ctabunusaunsi TEN0BOro U rmapaBiNieCcKoro PeXNMOB CYLLUIbHbBIX
UUIVHAPOB.
Tema 13. TexHonorudeckaa BeHTunaAuus BOM. TexHonormyeckas BeHTUNALMS
MHOFOLMITMHOPOBBIX  KOHTAKTHO-KOHBEKTUBHBIX  CYLUWITbHBIX YCTAHOBOK. AHamnmu3
U3MEHEHNsT  TEPMOAMHAMUYECKOro  COCTOSIHMSA  BO3dyxXa  TEXHONOrMyeckomn
BEHTUNALMUN Ha I-d gunarpamme:
1. Mpu noaroToBke Bo3gyxa K MPOLECCY CYLUKW; 6
2. B npouecce cyLuku;
3. B Tennoynosutensix n ckpybbepax TennopekynepaumoHHbIX arperaTos.
Tennoson 6GanaHc BAOM. MeToguka pacyéta TennoynoBuTENEn CUCTEMBI
TEXHOMNOrMYECKOW BEHTUNALNN.
Tema 14. PagnauMoOHHO-KOHBEKTMBHbIE  CylIMIbHblE  YCTaHOBKW.  Teopwus
pagvauuoHHOM CyLKM BRaxHblx maTepmanoB. KoadduumeHTbl 06nyYEHHOCTU U
B3aMMHble M3nyyawlne noBepxHOoCcTU. KoHCTpykuum wn  meToguka pacyéTa 7
pagvaunoHHO-KOHBEKTUBHbBIX CYLUMIbHBIX YCTAHOBOK [OMNS CYLIKM JIEHTOYHbIX WU
OVCMEepPCHbIX MaTepuarnos.
Tekywmn koHTponb 3. UHTepaKTMBHLIN ONpoc 1
NMpomexyToyHas atTrectaumsa no gucumnnutHe (Kypcoson npoekr) 20
NMpomexyToyHasa aTTecTauus no gucumniuHe (3Kk3ameH) 36
144
3. TEMATUYECKWN NNAH
3.1. llekunn
Homepa OyHoe 06y4yeHne OyHo-3a04HOE 0byyeHune 3ao4Hoe obyyeHune
uaysaeMbix TeM | ooit B | (e | comeorpe | (mos) | coweorpa | (uaew)
1 8 2
2 8 2
3 8 2
4 8 2
5 8 2
6 8 2
7 8 2
8 8 2
9 8 2
10 8 2
11 8 2
12 8 2
13 8 2
14 8 2
BCEIO: 28

3.2. MpakTnyeckne n ceMMHapckue saHATUSA

OyHo-3a04HoE

M;ggzszx HavMeHoBaHue QOyHoe 06yyeHne obydeHMe 3ao4yHoe oby4yeHune
Tem 1 chopMa 3aHATUN Howmep Obbem Howmep O6bem Howmep O6bem
cemecTtpa (4achbl) cemecTpa (4achbl) cemecTtpa (4achbl)

M3meHeHne uranyeckmx
CBOWCTB MaTepuanos B
1 npouecce CyLUKW. 8 4
dusunyeckne ceBoncTea
BNaXHOro Bosayxa

I-d anarpamma BnaxkHoro
Bo3ayxa. [NocTpoeHue
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OyHo-3a04HOE

M;—)l/?geeszx HaI/IMeHOBaHI/IeV OuyHoe oby4eHne oByueHIe 3aoyHoe obyyeHne
Tem 1 cbopma 3aHATUM Homep 0O6bem Homep O6bem Homep O6bem
cemecTpa (4acbl) cemecTpa (4acbl) cemecTpa (yacbl)
npoueccos Ha |I-d guarpamme
ypaBHeHMﬂ TensoBoro
3 6aJ:|cha TeopeTqueCKon n 8 4
OEenCTBUTENTIbHOWU CYLUUIbHbIX
YCTaHOBOK
Onpep,eneHMe BJTAa>XHOCTU
4 TBEpAbIX Ten. N3oTepMbl 8 4

copbunn n gecopbunm
AHanutunyeckoe onucaHue
5 npouecca CYyLLKH, 8 4
TepMorpamMmbl Matepuana
OnpepeneHune nonen
BnarocogepxaHusi n
TemnepaTypbl B CE4EHUN

6 MaTepuana. 8 4
dusmnyeckas CYLLHOCTb
TennomaccoobmeHa B

npoueccax CyLUKu

Pacuét napameTtpoB
AbIMOBbIX ra3oB Ha BXoAe B
cywwmnky. AHanus npouecca
7 CYLLKM B YCTaHOBKe, 8 2
MCNOMb3yoLLEen CMECh
BO34yXa U NpOAyKTOB
cropaHus

Tennoson 6anaHc kamepHON
CYLLNNBHOWN YCTaHOBKM.

8 MeToauka pacyéta 8 2
YCTaHOBKW ANSI CYLLUKA
NIEHTOYHbIX MaTepuanos
MeTtoaunka pacyéTa
9 CYLUSTbHBLIX ~ YCTAHOBOK  C 8 2
KMNSALLMM CIIOEM

10 TennomaccoobmeH BO 8 5
Bpawatoiemcsi bapabaHe
KnHeTuka cywku Oymarm Ha
UMNMHApPE WM Ha  y4yacTtke
cBobogHoro xopga. Metoguka
pacyéta TennoTel W napa,
3aTpayMBaeMbIX Ha  CYLUKY
fbymarm

MeToauvka pacyéTta
AnameTpoB napo- u
KOHAEHCATONPOBOAOB,

12 BOJoOTAENUTENS, 8 2
XOnoaunbHKKa,
ApOCcenvpytoLlen Wanobsl,
BaKyyM-Hacoca

Tennoson 6anaHc BAM.
MeToguka pacyéta

13 TennoynosuTenen cucTemMbl 8 2
TEXHOSIOrM4yeckomn
BEHTUNALMM

KoHcTpyKUumn n metoamka
pacyéTta paguaLMOoHHO-
KOHBEKTMBHbIX CYLUUITbHBIX
YCTAHOBOK AJ11 CYLLKU
NEHTOYHBIX U AMUCNEPCHbIX
MaTepuanos

11

14

BCEIO: 42
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3.3. llabopaTopHble 3aHATUA
He npegycmoTpeHbl

4. KYPCOBOE NPOEKTUPOBAHUE
4.1. Llenwu n 3apa4m KypcoBOro nNpoekTa
Lenu:
HayuuTbcs:
- COCTaBNATb MaTepuanbHbIN U TENnoBon 6anaHcbl CyLLUIIbHOM YCTaHOBKW;
- onpeaensitb NapaMeTpbl CYLLUUITbHOIO areHTa;
- BbIMOJHATb KOHCTPYKTMBHBINA pacyeT 6apabaHa;
- BbibMpaTb HeobXxoaMMoe BcrioMoraTenbHoe 06opyaoBaHue;
3agauum:
OBnafeTb HaBblkaMy pacyeTa CyLUUIbHBLIX YCTAHOBOK Pa3fIMYHOr0 Ha3HavYeHust

4.2. TemaTUKa KypcoBOro npoekra
1. Pacyet 6apabaHHOW CyLLIUNBHOW YCTaHOBKU

4.3. Tpe6oBaHUA K BbINOJIHEHUIO U NPeACTaBNEeHUI0 pe3yNnbTaToOB KYPCOBOIro NpoeKkTa

PaboTa BbinonHAeTCS UHANBUAYANBHO C UCTONb30BaHNEM METOOUYECKUX YKa3aHWA No KypcoOBOMY
npoekTnpoBaHuto JlakomkuH B.}O., CmopoanH C.H. PacueT 1 npoekTMpoBaHue 6apabaHHOM CyLUNbHON
YCTaHOBKU: y4ebHO-MeToandeckoe nocobme Ans BbinonHeHUs kypcosoro npoekta/ CM6ITY Prl. CI16., 2012,
OCHOBHOW 1 AOMNONHUTENBHON y4ebHOoM nuTepaTypbl.

PacyéTHo-nosicCHUTENbHAsA 3anucka COAEPXUT creayoLwme pasgens:

- Ha3Ha4YeHWEe MU KOHCTPYKLNA YCTAHOBKY;

- TENNOMaccoobMeHHbIE pacyéThl;

- a’poguHaMUYECKME PACUETHI;

- pacyét 1 BbIbop BCcrnomoraTensHOro obopyaoBaHus;

B npouecce BbINOMHEHMS KYpCOBOro MpOEeKTa CTYAEHTbl 3aKpennsiT 3HaHUA M NpuobpeTaroT HaBblKM
CaMOCTOSTENBbHON MHXeHepHoW paboTbl. O0bEM 3amaHun (25-30 cTpaHuy TekcTa); rpadmyeckas yacTb
(06BEm 1 nuct popmaTa A1) cogepXKnT cxembl, YepTexn obLLero BMaa yCTaHOBKW, Hanbonee BaxHbIe y3nbl
n getanu.

5. TEKYLMW KOHTPOJ1b YCNEBAEMOCTU OBYYAIOLLEIOCH

Homepa OuHoe 0ByueHme OtHo-3a04Hoe 3aouHoe 0byueHne
y4EGHbIX dopma y obyyeHune y
Moayne#, no KOHTpOnS
KOTOPLIM Y Homep Kon-Bo Homep Kon-Bo Homep Kon-Bo
nposoauTcA 3HaHU1 cemecTtpa cemecTpa cemecTpa
KOHTPOJ1b
1,2,3 VIHTEepaKTMBHLIN ONpoc 8 3

6. CAMOCTOATEJIbHAA PABOTA OBYYAKLWIEIOCH

OuyHo-3a04HOE

Buabl CAMOCTOSTENLHOM paboThi OyHoe 06y4eHne oBydeHMe 3ao4Hoe oby4yeHne

obyyatoulerocs Homep O6bem Homep Obbem Howmep O6bem

cemecTpa (4acbl) cemecTpa (yacbl) cemecTpa (yacbl)
YCBOEHMe TeopeTUdeckoro marepmana 8 10
[MoAaroToBKa K NPakTUYECKMM 3aHATUSAM 8 8
BbInonHeHne KypcoBOro NpoeKkTa 8 20
[MoaroToBKa K 3K3aMeHy 8 36

BCEIO: | 38+36

7. OBPA3OBATEJIbHbIE TEXHOJNOI'NU

7.1. XapaKkTepMcTuKa BUAOB U UCNONb3yeMbIX UHHOBALMOHHLIX (POPM yYeOHbIX 3aHATUM
He npegycmMoTpeHbl

7.2. Cncrema oueHnBaHusA ycneBaemMoCTu n DOCTUXEeHUN 06yqa|ou.u4xc;| Ana HpOM&)KyTO‘-IHOﬁ
aTTecTauum
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TpaauMuMoHHasa | X GannbHO-penTMHroBas

8. OBECIMNEYEHUE ANCLUUMIUHDI

8.1. YuebHaa nutepaTtypa

a) OCHOBHas y4yebHas nuTepartypa

1. bernsapos A.3. OCHOBbI NPOEKTUPOBAHUSA TEMOBLIX YCTAHOBOK [QNEKTPOHHBIN pecypc): yyebHoe
nocobue/ bernsipos A.3.— ONeKTPOH. TeKCTOBblE AaHHble.— M.: MOCKOBCKMIA rocyjapCTBEHHbIN
cTpouTenbHbIn yHuBepcuteT, A Nu 3p Meamna, O96C ACB, 2015.— 207 ¢

Pexxum goctyna IPRbooks -http://www.iprbookshop.ru/40576

0) gononHuTenbHasa yyebHasa nutepartypa

2. NakomkuH B.1O., CmopoanH C.H., 'pomoBa E.H. TennomaccoobmeHHoe 06opyaoBaHue npeanpusaTui
(CywwnnbHble ycTaHoBKkM): yyebHoe. nocobue / BLUTS CI6 IryrnTA. Cr6., 2016. -143 ¢

Pexum goctyna 3nekTpoHHas 6ubnunoteka MeToaNYECKUX YKa3aHun, y4ebHO-MeToaudecknx nocodum
BLUTO3 http://www.nizrp.narod.ru

3. lTakomkuH, B.FO. PacuyeT n npoekTnpoBaHue NHEBMaTUYECKOW CYLLUIBHOW YyCTaHOBKM [TekcT] : yyeb.-
metoa. nocobue / B.FO. JlakomkuH, C.H. CmopoawnH; CI6Ir TYPI1, kad. npom. TennoaHepretukn. — Cl16,
2013. - 44 c.

Pexvm goctyna OnekTpoHHas 6ubnunoteka METOANYECKUX YKa3aHUN, yHeOHO-MeToauYEeCKnx nocodumn
BT http://nizrp.narod.ru/rasch2013.pdf

4. l'ybapeBa B.B. PacueT 1 npoekTnpoBaHne KOHBEKTUBHLIX CYLLUWUSIbHbIX YCTAaHOBOK [ONEKTPOHHbIN pecypc]:
y4ebHoe nocobue/ N'ybapesa B.B.— 3nekTpoH. TekcToBble AaHHble.— benropoa: benropoackun
rocygapCTBEHHbIV TexHonormdeckun yHusepcuteT um. B.IM. Lyxosa, 36C ACB, 2014.— 119 ¢

Pexum goctyna IPRbooks -http://www.iprbookshop.ru/49722

8.2. NepeyeHb y4yebHO-MeTOANYECKOrO 06ecnevyeHns ansi CaMmoCTOATENIbHON paboThbl
obyyarLWwmMxcsa No gucumniimHe
1. Benbckun A.l. TennomaccoobmeHHoe obopygoBaHue npeanpuaTun (CywmnnbHble YCTaHOBKW)
[OnekTpoHHbI pecypc] : anekTpoH. y4eb. nocobue / A.lN. Benbckun, B.FKO. JTakomkun; CM6ITYPI, kad.
npom. TennoaHepreTukn. — CI16, 2005.
Pexum goctyna 3nekTpoHHas GubnunoTteka yuyeGHbIX nagaHmin BLUTS:
http://www.qgturp.spb.ru/tkl/fpe/kaf/pte/lakomkin/drying2.htm
2. Benbckui A.T1. CneumanbHble BOMPOChI TENNIOMAaccooOMeHa B 3HEPreTUYECKUX U TENITOTEXHOOMMYECKNX
npoueccax 1 ycTaHoBKax [ONekTpoHHbIN pecypc] : y4eb. nocobue / A.MN. Benbcknid, B.FKO. JllakoMKuH;
CN6ITYPI, kad. npom. TennoaHepreTukun. — Cl6, 2011. — 98 c.
Pexum goctyna 3nektpoHHas 6ubnuoTteka yuyebHbix usnanuii BLUTS: http://nizrp.narod.ru/spectmo.htm
3. borkos, J1.M. lNoBbiweHne apHEKTUBHOCTU CYLLKU MyTEM MOAEPHM3aALNN NAPOKOHAEHCATHbIX CUCTEM
BGymarogenarternbHbIX, KapToHoAenaTenbHbIX MaLvH 1 rodppoarperaTos [TekcT]: moHorpadus / J1.M. bowkos;
CrerTyPIl, kac. npom. TennosHepretukn. — Cl16, 2014. — 511 c.

8.3. NepeyeHb pecypcoB MHhOPMaLMOHHO-TENIEKOMMYHMKaLMOHHOW ceTu "UHTepHeT",
HeobXxoAuMbIX AN OCBOEHUS AUCLUNIIUHbI

1 http://www.iprbookshop.ru/ IPRbooks
2. http://nizrp.narod.ru 3nekTpoHHas 6ubnmnoTeka METOANYECKNX YKa3aHWN,
y4yebHo-meToanyeckux nocobun BLUTD

8.4. NepeyeHb MHPOPMALUNOHHBLIX TEXHONMOIMNA, UCNOJIb3YyeMbIX NPU OCYLLEeCTBIIEHUHU
ob6pa3oBaTenibHOro npouecca No AUCUUNinHe, BKIIKOYasa nepeyeHb NPorpaMMHOro obecnevyeHns m
MH(OPMALMOHHBLIX CMPABOYHbLIX CUCTEM

1. Microsoft Windows 8.1

2. Microsoft Office Professional 2013

8.5. OnucaHue MaTepuanbHO-TEXHUYECKOWN 6a3bl, HEOGX0AMMON AN OCYLIEeCTBNEeHUsA
obpasoBaTenLHOro npouecca no AUCUUNInHe
1. Ayamtopus ¢ MynbTUMEANNHLIM Y4eBHBIM KOMMMEKCOM

8.6. UHble cBepeHMA u (unu) maTepuansl
KomnbtoTepHble Npe3eHTauuu, nnakaTbl, kKatanorn 060pyaoBaHUs, 4EeMOHCTPALUOHHbIE U
pasgaToyHble MaTepuarnbl
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9. METOANYECKHUE YKA3SAHUA ANA OBYYHAKOLWMUXCA MO OCBOEHUIO

ANCLUUNMIIUHBI
Buabl y4ebHbIx
3aHATUN 1
caMocTosiTeNbHast OpraHusauusi AesiTeNIbHOCTU 0ByYatoLLerocs
pabota
obyyvatoLmxes
Jlekumm PaboTta ¢ KOHCMEKTOM NEKLNiA, MPOCMOTP pEKOMEHAYEMOWN NuTepaTypbl
MpakTnyeckue PaboTa ¢ KOHCNEKTOM NEKUUIA N NPAKTUYECKNX 3aHATUI; MOAroTOBKa OTBETOB K
3aHATUSA KOHTPOIIbHBIM BONPOCaM, TECTOBbIM 3aaHUsM; peLleHne pacyeTHO-rpadn4eckmx
3a[aHun; peLleHue 3agay no anroputmy.
CamocTodateneHas CamoctosATensHasa paboTta npeanonaraeT pacluMpeHne 1 3akpenneHve 3HaHumn,
paboTta YMEHUA N HaBbIKOB, YCBOEHHbLIX HA ayAMTOPHbIX 3aHATUAX MyTEM CaMOCTOATENbHOMN

npopaboTkn y4ebHO-MeTOANYECKNX MaTePUAanoB.
Ona BbiNONHEHWs KypcoBon paboTbl
METOAMYECKMNE YKa3aHUA MO €€ BbINOSTHEHUIO.

nuTepaTypy, NONY4YTb KOHCYNbTaUMIo Y Npenojasartens.

cnegyet nNpefBapuUTENlbHO  U3Y4YUTb

I'IpM noaroToBke K 9Kk3aMeHy HeobxoaMMO 03HAKOMUTLCS C nepeyvyHem BOMpocos,
npopa60TaTb KOHCNEKTbI NeKunin n NpPakTn4eCcKnx 3aHATUN, pekomMmeHayemyro

10. ®OHA OLLIEHOYHbLIX CPEACTB

ONA NPOBEAEHUA NPOMEXYTOYHOM ATTECTALMA

10.1. OnucaHune nokasaTenen u KpuTepueB OLLlEHMBAHUSA KOMMETEHLIMA Ha Pa3fIUYHbIX 3Tanax ux

c¢hopMupoBaHusi, onnucaHue LWKan oueHnBaHuUsA

10.1.1. NMoka3aTenu oueHUBaHMUA KOMNETEHLUMN Ha 3Tanax ux gopmmpoBaHus

obecneumnBatoLne aHeprocbepexeHve n
aKonornyeckyto 6esonacHoCcTb
Npou3BOACTBA; BONPOCHI MHTEHCUdMKaLMK
TennomaccoobmeHa B npoLeccax CyLUKK;
cnocobeH aHanuamposaTtb MHGOpPMaLNIo O
OOCTWKEHNSIX OTEYECTBEHHOM 1 3apybexxHom
HayKn 1 TEXHUKW, TEXHUYECKME AaHHbIe,
nokasartenu n pesynbTaTtbl paboThl,
0606Lartb 1 cuctemaTManpoBaTb KX,
NCMoNb3ys COBPEMEHHbIE TEXHUYECKNe
cpeacTsa U MHpopMaLMOHHbIE TEXHONOMM
AEMOHCTpUpyeT BnageHve HaBbIKaMm
pacyeToB  CYLIMIbHbIX  YCTAHOBOK  C
onpefeneHvemMm pacxodoB TebBnnoThl, napa,
noTepb TENMNOTbl B OKPYXKaloLLyo cpeay U
onpegeneHnem rabapuTos yCTaHOBOK

Kog HanmeHoBaHwne MpencraBsnexne
KOMMeTEeHL MM _ OLEHOYHOTO OLEHOYHOrO
[MokasaTenu oueHNBaHNA KOMMETEHLMNA
(aTan ocBoeHus) cpencTea cpencTtea B ooHAe
MK-10 (3) npeacraBnaeT NpuHUUNnanbHble YcTHOoe MepeyeHb
NPOMBbILLIIEHHbIE TEXHOJTOTMYECKME CXEMbI cobecenoBaHue BOMPOCOB K
Npou3BOACTBA Lenmnonossl, bymaru TecToBbIE ak3ameHy (40
KapTOHA; OCHOBHbIE MPUHLNIMbI, 3agaHuns BOMPOCOB)

TecToBble 3agaHns
(9 wryk no 12
BOMNPOCOB B
Ka)xgaom)

10.1.2. OnucaHue WwkKan u KpUTepmeB OLeHUBAHUA C(POPMMPOBAHHOCTU KOMNETEHL NN

Kputepun oueHnBaHus chopMMpoOBaHHOCTU KOMMETEHLIMN

OueHka no

Kputepuu oueHmBaHns chopMUPOBAHHOCTUN KOMNETEHLNIA
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TPaAMLINOHHOM YcTHoe cobecenoBaHue KypcoBon npoekt MpakTuieckoe sananme
Lwkane
MonHbIN, KpuTtunyeckoe n | Kayectso NCMNOSNHEHUS
ncYepnbiBalwLWNA OTBET, | Pa3HOCTOPOHHEE BCEX 9MEMEHTOB 3afaHusi
SIBHO AEMOHCTPUPYIOLLUIA | pacCCMOTPEHUE  BOMPOCOB, | MOSTHOCTBK COOTBETCTBYET
rnybokoe NMOHUMaHWe | cBMAEeTEeNbCTBYOLLEE 0 | Bcem TpeboBaHUAM.
npegmeTa W LUMPOKYIO | 3HAYUTENBbHON
OTNNYHO apyauumnio B | camocTosATeNnbHON paboTe
oueHmMBaemon obnactu. | ¢ uctovHmkamm. KadecTtso
Kputnueckun, NCMNOMHEeHns BCEX
OpUrMHanbHbIN NOAXOA, K | 9NEeMeEHTOB 3agaHus
maTtepuany. NMOMHOCTBID COOTBETCTBYET
BCEM TpeboBaHNAM.
OTBeT cTaHpapTHbIi, B | Pabota BbinonHeHa B | Pabota  BbimonHeHa B
LenoM  KayeCTBEHHbIW, | COOTBETCTBUMN C 3adaHMEM. | COOTBETCTBMM c
OCHOBaH Ha Bcex | Mimetotca oTOenbHbIE | 3adaHuemM. WwmetoTca
o6sa3aTenbHbIX HeCyLleCTBEHHbIE OLNOKM | OTAernbHbIe
WNCTOYHMKAX unm OTCTYNNeHns OT | HEeCyLeCTBEHHbIE OLUNOKM.
XOPOLLO UHpopmauunu. npasun odopmneHus
MpucyTcTBYIOT paboThbl.
Hebonblwmne npobenbl B
3HaAHUAX unm
HecyLLeCTBEHHbIE
OLINGKMN.
OTtBert HenonHeln, | 3agaHune BbINOMHEHO | 3agaHue BbIMONHEHO
OCHOBa@HHbI TOMbKO Ha | MOMHOCTbLIO, HO C | MOMHOCTBIO, HO c
NEKUMNOHHBIX MHOTOYMCIEHHBIMU CYyLLIECTBEHHbBIMU
MaTepuanax. Mpun | cywiecTBEHHbIMU owmbkamu.
NOHUMaHUN cywHocTn | ownbkamun. pu  3TOM
npegMmeTa B LenIom — HapyLUeHbl npasuna
YAOBIETBOPUTENBHO CYLLIECTBEHHbIE  OLIMOKN | OPOPMIEHNS WM CPOKM
unun npobenbl B 3HaHWUSX | NpeacTaBneHns paboThbl.
cpasy MO HECKONbKUM
Temawm, He3HaHue
(nyTaHuua) BaXHbIX
TEPMUHOB
HecnocobHocTb otBeTuTh | OTCyTCTBME ogHOro wunu | OTCyTCTBME OAHOMO WUNn
Ha Bonpoc 6e3 MOMOLLM | HECKONbKUX 00A3aTeNbHbIX | HECKOMBbKUX
3K3ameHaTopa. 3MNeMeHTOB 3ajaHusl, NMnbo | obs3aTenbHbIX 3NEMEHTOB
HesHaHne 3HA4UTENbHOW | MHOrOYMCNEHHble Tpybble | 3agaHus, nubo rpybble
yacTu  MpuHUMNKUanNbHO | owmnbkn B paboTe, nmMbo | owmbkm B paboTe.
BaXXHbIX aneMeHTOB | rpyboe HapyweHue npasun | MNpeactaBneHue Yy>KOM
AVCLUMNITUHBI. 0ohOpMIEHNA MNM CPOKOB | paboTel, nnarnat, nmnbo
MHoOrouncreHHbole npeacTaBneHnsi paboTol. oTKa3 OT npeacTaBreHus
rpybbie owmnbKkm. Mpeacrasnenve Yy>KoW | paboTbl.
HeyZoBIeTBO-
MNonbiTKa cnucbiBaHus, | pabotel, nnaruat, nmbo
PUTENILHO MCNONb30BaHWS 0TKka3 OT npeacTaBeHNs
HepaspeLleHHbIX paboThbl.
TEXHUYECKNX  YCTPOWCTB
unu Nonb30BaHUs
noackaskom apyroro
yenoseka (BHE
3aBMCMMOCTM oT
YCMELUHOCTU Takom
nonbITKW).

10.2. TUNOBbI€ KOHTPOJIbHbIE 3aAaHUA UITU UHbIe MaTepuarbl, HeOOXoAUMbIe ANA OLEeHKU 3HaHWW,
YMeHUMN, HaBbLIKOB U (UNN) onbiTa AeATesIbHOCTU, XapaKTepuayrwme 3tanbl POpMUpPOBaHUA

KOMMeTeHUuun

10.2.1. NepeyeHb BOonpocoB (TeCTOBbLIX 3aA4aHni), pa3paboTaHHbIN B COOTBETCTBMMU C
yCTaHOBIIEHHbIMU 3TanaMmu popMnpoBaHUA KOMMNETEHLUN
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Ne Ne

/n dopmynupoBka BONpPoOCoOB TeMbl
lMpoueccbl M3MEHEeHWsT COCTOSAHUA BO3dyxXa B CYLUUNbHbIX YCTAHOBKaX: Harpes W 3
oxnaxpgeHve Bo3adyxa, aguabatmyeckoe ncnapeHve Bnarv, O4HOBpPEMEHHOE OXMaXaeHNe n
ocylleHve BO3fdyxa, OAHOBPEMEHHOe HarpeBaHWe W YyBMnaxHeHue Bo3gyxa. YrnoBow
KO3 PULMEHT AN 3TUX NPOLLECCOB.

2 KuHeTrka npoueccoB CYLUKM BraXHbiX mMaTepuanoB. PacyeTr AnnTenbHOCTU MNepuoaoB 4
nporpesa, NeprMofa NOCTOAHHOW U YMEHbLUAKOLLENCS CKOPOCTU CYLLIKN.

3 | MNpouecc cMelleHns NOTOKOB BO3AdyXa C pa3nnyHbiMy napameTpamu. KpaTtHOCTb cMeLleHuns 2
NMOTOKOB BO3AyXa. YpaBHEHWE Tennosoro 6anaHca kamepbl CMELLUEHUS.

4 | Knaccudpmkaumsa cywmnnbHbIX yCTaHOBOK. Buabl TennoobmeHa B CyLIWMMbHBIX YCTaHOBKaXx. 1
OcHOBHbIEe pacyeTHble ypaBHeHUs TennoobmeHa. PacyeTt ncnapuvsLuernca snaru.

5 | Cxema TeopeTMyecKkom CyLIUMbHOW YCTAHOBKM C Pa3OMKHYTbIM LMKIOM. W3o6pakeHune 2
npoueccos Ha I-d guarpamme. Pacxogpbl Bo3gyxa v TennoTbl AN McnapeHus Bnaru.

6 | KamepHble cywunbHble yctaHoBku. Cxema. YpaBHeHue TennoBoro GanaHca. YaenbHbIN 3
pacxof TENNOTbl Ha CYLLUKY BRaXHbIX MaTepmnanosB B KAMEPHbIX YCTaHOBKaX.

7 | Cxema CyLlLIMnbHOW YCTAHOBKM C KOMOMHUPOBaHHbIM HarpeBoM Bo3ayxa. [pouecc Ha I-d 3
Anarpamme. Pacxoabl Bo3gyxa v TennoTbl Ha ucnapeHwe Braru.

8 | KoHBEKTUBHbIE YCTAHOBKM HENPEPbLIBHOMO AENCTBUSA. YpaBHEHWe TennoBoro OanaHca. 8
PacyeT rabaputoB yCTaHOBKM.

9 | Cxema CylWMnbHOW YCTaHOBKM CO CTyneH4yaTbiM HarpeBoM Bo3gyxa. Pacxon Bosgyxa u 7
Tennotbl. N3obpaxeHne npouecca Ha |-d guarpamme. CpaBHeEHME LUMKIIOB MO pacxodam
TENMoTbl U BO3ayXxa.

10 | KoHBEKTMBHbIE YCTAHOBKM C connoBbiM 064yBoM. CxemMa ycTaHOBKU. A3poanHammKka CTpyw. 8
CkopocTb ucteyeHus ctpyun. PacyeTt koadmumeHTa TennooTaa4un 1 TeNI0BOro NoToka npu
connioBom obayBe.

11 | Cxema cylwmnbHOW YyCTaHOBKM C peuLnpKynsunen Bo3gyxa. MisobpaxeHue npoueccos Ha |-d 8
avarpamme. Pacxog Bosgyxa. KpaTtHOCTb peumpKynaumm.

12 | JleHTOYHble YyCTAHOBKM ONS CYLUKU KyCKOBbIX W 3€PHUCTbIX MaTepuanoB. Pacxoa tennothbl 8
Ha ucnapeHue Bnarn. PacyeT AnuHbl cnos matepuana.

13 | TennoBon 6GanaHC TeEOPETMYECKOW CyLIMNbHOW YyCTaHoBKWU. [lpuxogHble u pacxogHble 3
CTaTbW TEOPETUYECKON YCTAHOBKM.

14 | MNHeBmMaTMyeckne cywwunbHble YCTaHOBKW. CKOpPOCTb BWUTaHUSA. YpaBHEHWE TennoBOro 9
HanaHca.

15 | TennomaccoobmeH Mpu CyLlKe BRAaXHbIX MaTepuanoB. YpaBHeHus HbloToHa-PuxmaHa u 6
[anbtoHa. KputepuanbHble 3aBUCMMOCTU ANS onpefereHns Kosd@UUUEHTOB Tensno- K
MaccoobmeHa Npu CYLLKeE.

16 | BolpaxeHne BnaxHocTM TBepAblXx MaTtepuanoB. CBA3b Mexay OTHOCUTENbHON 4
BMNaXXHOCTbIO, BarocoepXaHnem, abconoTHOM BNaXHOCTbIO U CYXOCThHO.

17 | lMNoBblweHne 3aPHEKTUBHOCTN UCNONL30OBAHUA TEMMOTbl B CYLIWMbHBIX YCTaHOBKaXx. 3
M3o6paxeHue npoueccoB Ha |-d gnarpamme. KMNQ cylwnnbHbIX yCTaHOBOK.

18 | bapabaHHble CylWibHbIE YCTAHOBKW. YOENbHbIA pacxof TEMnoTbl Ha CYLUKY BIIAXXHOro 10
mMaTepuana. YpaBHeHue TennoBoro 6anaHca.

19 | CoincTBa TOMOYHbLIX ra3oB Kak cywunbHoro areHta. Coctas rasoB. BnarocogepxaHue 7
rasos.

20 | bapabaHHble cylUnbHbIE YCTAaHOBKWU. YpaBHeHMe TennoobmeHa. OnpeneneHne gnameTpa 10
M onuvHbl 6apabaHa.

21 | CxeMbl 1 pacyeT CYLUMIbHbIX YCTAHOBOK, UCNOMb3YIOWNX NPOAYKTbl CropaHus. YpaBHeHue 7
Tennosoro 6anaHca. KoaddpuumneHT nsbbiTka Bosgyxa. [poueccbl M3MEeHeHUss COCTOSIHUS
rasoBo3gyLIHOM cMecu Ha |-d gnarpamme.

22 | MHOrouMnUHAPOBbLIE KOHTaKTHO-KOHBEKTMBHbIE CYLUUIbHbIE YCTAHOBKW. TennoobmeH Ha 11
CYLINSIbHBIX UMnnHApax. AKTUBHbINA TENOBOW MOTOK.

23 | Cxembl CyLWMIbHbIX YCTAHOBOK, UCMOMb3YyHOLWMX NPOAYKTbl CropaHus. Pacxod TOMOYHbIX 7
rasoB. Pacxog TennoTel Ha ucnapeHwe Bnarv. Yacosom pacxoq TONAMBA Ha CYLLKY.

24 | TennomacconepeHoc Npu KOHTaAKTHOW cyllke BymaXHOro nonoTHa. [noTHOCTL MaccoBoro u 6
TENMoBOro NOTOKOB MPU HU3KOTEMMNEPATYPHOM U BbICOKOTEMMNEPATYPHOM PEXMMAaX CYLLIKW.

25 | Knaccudgukauma dopm cBs3M Brarm ¢ matepuanom. BbicoTa nogHATUA XKUOKOCTU B 4
Kanunnspax.

26 | KnHeTMka KOHTaKTHO-KOHBEKTUBHOWM CyLUKM Oymarm Ha MHOrOLMIMHOPOBbLIX YCTaHOBKAX. 11
PacueT TemnepaTypbl OyMaxHOro mnonoTHa Ha CyWWIbHbIX UWNWHAPAX W yyacTkax
cBobogHoro xoaa.

27 | N3otepmbl copbuumn n gecopbumn. ®dmnsmdeckas ocHoBa. OnpepeneHue ¢opm cBA3M C 4
MaTepuanom no usotepmam copdbumm n gecopbumm.
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28 | CxeMbl napocHabXeHust CylnibHOM YacTu OymarogenaTenbHbiX MaluuvH. MapannenbHas 12
cxema. Cxema napocHabxeHus ¢ nocnefoBaTerbHbIM MepernyckoM mnapa no rpynnam.
PacyeT pacxofga BTOpUYHOro napa.

29 | BolpaxeHne BnaxHocTu TBepablX MartepuanoB. CBaA3b Mexay OTHOCUTENbHOM 1
BNaXXHOCTbIO, BrarocofepxaHmem, abContoTHOM BRIaXXHOCTbIO 1 CyXOCTblo. PacuyeT pacxoaa
ncnapuveLlencs Bnaru.

30 | Cnocobbl yaaneHus KoHAeHcaTa M3 CYLUUIbHbIX LMAMHAPOB: KOBLUOM, HEMNOABWXHbBIM U 12
BpaLLaLLMMUCA CUGOHAMMU.

31 | TennomacconepeHoC BO BfaxHblX Matepuanax. [pagmeHTsl BRnarocogepXaHus, 6
TemnepaTypbl U AaBrneHus. HanpasneHus nepemelleHns Tennotbl U Bnarn B marepuane.
Pacnpegenexusa Bnarv n TemnepaTypbl B CE4eHUM MaTepuvana.

32 Pacuer pacxoga TennoTtbl U napa Anda MHOrounnmHOpoBbIX CYWWITbHbIX YCTAaHOBOK B 12
nepunoa nporpesa, B nepnogbl NOCTOSIHHOM U YMeHbluaPOU.J,eVICFl CKOPOCTU CYLUKW.

33 | TennomacconepeHoC BO  BRnaxHbIX  MaTtepuanax. [lomelleHWe  Brarm  npu 6
HW3KOTEMMEPATYPHOM W BbICOKOTEMMEPATYPHOM PEXUMAaX CylKu. MonekynsipHbii U
MOJISIPHBI  TennoBnaronepeHoc. YpaBHEHUSI HeCTauMoHapHOW TEennonpoBOAHOCTM U

BM1AronpoBOAHOCTMU.

34 | BeHTUNAUNS MHOMOUMIVMHAPOBbIX KOHTAKTHO-KOHBEKTUBHbBIX CYLLUSIbHBIX YCTaHOBOK. Cxema. 13
MaTtepwvanbHbin 6anaHc CyLnnbHOW YacTy No Briare U CyXomy BO3QyXYy.

35 | TennomaccoobMeH Mpu CyLlKe BNaXHbIX mMaTepuanos. [1oTeHumnanbl nepeHoca TennoTbl u 6
BMNaru. YpaBHeHWs TENI0BOro 1 MacCoBOro NOTOKOB.

36 | BeHTunsaumMa MHOTOUMAMHOPOBLIX  KOHTAKTHO-KOHBEKTUBHBIX  CYLUWIbHbBIX  YCTaHOBOK. 13

Tennoson 6anaHc cywmnbHOW Kamepbl. Pacxod CcywmnbHOro Bosgyxa AN accumMunsaumum
ncnapvBLIENCS BNaru.

37 | TennomaccoobMeH npu cywke BnaxHbIXx matepuanos. OnpegeneHve Ko3IMdULMEHTOB 4
Tennootgaym n maccootgauun. Kputepum n kputepmanbHble ypaBHEHUS A58 onpegeneHns
KO3(h(PMLMEHTOB TENIOOTAAYM M MACCOOTAAYMN.

38 | TennoynoBuTenu AN CUCTEMbl BEHTUNAUMM. TennoobMeH npu KOHAEHCAUMM BOASHbIX 13
napoB U3 NapoBO3AyLUIHOW cMecu. PacyeT noBepxHOCTElN HarpeBa TeNsoynoBuUTeneil.

39 | KuHeTMKa MpOLECCOB CYLUKM BRaXHbIX MaTtepuanoB. [lepuofbl CYyLKW. XapaKTepHble 5
NpuU3HaKM NeprogoB cyLki. CKOPOCTb CYLLKW BRIaXHbIX MaTepuarnos.

40 | PagvMauMOHHO-KOHBEKTUBHbIE CYLUUIIbHbIE YCTAHOBKW. Teopusi paavauMOHHOM CYLUKM 14
BNaXHbIX MartepuanoB. TennoBon noTok. [lornoweHne TennoBon 3Heprun. Pacuer
Konn4yecTBa ncnapueLLencs Bnaru.

BapumaHT TecTOBbIX 3aA4aHuN, pa3paboTaHHbIX B COOTBETCTBUM C YCTAaHOBNIEHHbIMU 3Tanamm
chopMupoBaHUs KOMNETEHUUN

Ne

o/ dopmynmpoBka 3agaHus Otset

1 | Kakoe 3Ha4yeHue npuHUMaeT yrnoBomn KoaddUUMEHT npoLecca Npu Harpese Bo3ayxa ¢
HEen3MeHHbIM Bnaroco,qepx(aHmeM?

1) 0 2
2)
3) 1500

2 Mpw BbINONHEHUN KaKOro pacyeTa onpeaensiTcs pasmepbl CyLLNIbHON
YyCTaHOBKN?

1) KoHCTpYKTMBHOrO pacyeTta 1
2) [loBepouyHoro pacuyeta
3) AspogmHaMM4ecKoro pacyeTa

3 YUTo Takoe rurpockonuyeckas Brara?

1) Bnara, koTopyto MaTepman cnocobeH NornoTUTb N3 BO3gyxa

2) Bnara, HaxogsALWasNCca BHyTPUY KNETKN UKW NPOHMKLLASA B Hee Nod AeNCTBUEM
O[HOCTOPOHHEeN Anddysnn

3) Bnara, koTopylo maTepwuarn cnocobeH NornoTUTbL NPY HEMNOCPEACTBEHHOM
COMNPUKOCHOBEHUM C BOAON

4 Yto Takoe CKOPOCTb BUTAHUA yacTuubl?

1) 310 CKOpPOCTb OANHOYHOW YacCTULbl OTHOCUTESBHO CTEHKN pr6bl

2) 310 CKOPOCTb NOTOKa, npu KOTOpOI7I OAMNHOYHasaA YacTuua HenoaBu>XxHa
OTHOCUTEJIbHO CTEHKN TPY6bI

3) 310 CKOPOCTb NOTOKa, npu KOTOpOl7I OANHOYHasA YacTuua nepexoanT BO
B3BeLlEeHHOe COCTOAHNe
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4) 3TO0 CKOPOCTb OCaXAEHUs YacTuLbl NoA AECTBUEM CUTbI TSXKECTU

5 BnaxHbln maTepuan B konnyectse Gi = 0,3 m3/c ¢ HayanbHbIM

BnarocogepxaHnem UH = 45% nogaétcs B CyLUUNbHY0 ycTaHOBKY. KoHeuyHoe
BnarocofepxaHue BbicylleHHoro matepuana Uk = 5%. Onpegenute KonmyecTso
ncnapsiemon snarm W
1) 12r/c

2) 6,5r/c

3) 10r/c

10.3. MeToauyeckue matepuansbl,
onpegensowme npoueaypbl oleHMBaHUA 3HAaHUN, YMEHUI, BliageHun (HaBbIKOB U (Mnu)
NPaKTUYECKOro onbiTa AeATeNIbHOCTU), XapaKTepu3yLmuX 3Tanbl hopMUpPOBaHUA KOMNETEeHLUN

10.3.1. YcnoBusa gonycka obGy4valolerocs K cpaye 3K3ameHa M 3aluTbl KypcoOBOro Mnpoekra u
NopsAAOK NMUKBUAALMN aKaAeMUYeCKOMN 3a40IMKEHHOCTH

MonoxeHne o npoBeaeHUn TeKyllero KOHTpPOnA ycneBaeMoCTU U I'IpOMG)KyTO‘-IHOVI aTtTectauumn
obyuvaroLmxcs.

10.3.2. dopma npoBeaeHUA NPOMEXYTOYHOM aTTecTaumm No AUCLMNIIMHE

yCTHasi

X

NMMCbMEeHHasn

KOMMNbOTEPHOE TECTUPOBAHNE

10.3.3. Oco6eHHOCTU NpOBeAeHUA IK3aMeHa U 3alUTbl KYPCOBOro NpoeKkTa
BHauyane cTydeHTbl BbIMOMHAIOT TecToBble 3adaHuWs B TedeHve 30 MUHYT, BKMovawlwme B cebs Kak
TeopeTnyeckme, Tak W npakTuyeckue Bonpocbl. CTyaeHTbl, OTBETUBLUME BEPHO B OTMyLLEHHOE BpeMmsl Ha

50% wn 6one BOMpPOCOB,
npenogaBaTtenem.

MnHadA

AonyckawTCcA K caadYe J3K3amMeHa B BuAae YCTHOIo cobecenoBaHusi C

P
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