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Pabouas nporpamma gucLmMniMHbl COCTaBreHa B COOTBETCTBUM C oefeparnbHbiM rocyaapCTBEHHbIM 06pa3oBaTeNnbHbIM
cTaHOapToM Bbicliero obpasoBaHus no HanpaeneHuto nogrotoBkn 13.03.01 TennosHepretka u TENNOTEXHUKA,
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CoctaButens (u):
KaHampat TeXHUYeCKUX Hayk, AOLUEHT BepxonaHues A.A.

Ot kadenpbl cocTaBuTeNs: Konoearnos IN.H.
3aBeaywowmii  kadbeapon TEnnOCUIOBbLIX YCTAHOBOK U
TennosblX ABUraTenen

Ot BbinyckatoLLen kacdenpbi: CwmopoguH C.H.
3asegytowmin kadegpom

MeToanyeckun otgen:




1 BBEAEHUE K PABOYEW NPOrPAMME OUCLMNIIUHBI

1.1 Uenb gucuunnuHbl: ChopMMpoBaTb KOMNETEHUMU obydatollerocs B 06rnacTu TeopeTUYecknx MeTodoB
pacyeTa [BWMXEHWS rasa B 9fieMeHTax OHepreTMYeckoro W TennoTexHUYeckoro o6opyaoBaHusA, NpPOLIecCOoB
npeobpasoBaHns aHeprun B TypbomalLnHaX.

1.2 3aaauv AUCUUNNMUHBIL:

« OBNageTb OCHOBHbLIMW MOHATUSIMW FA30BOW LUHAMUKW, TepMVIHOJ'IOFI/IeIZ, 3aKOHaMu, OCHOBHbIMU MpoLeccamu,
npoTtekarwmmMmmn B TEMNJ10BbIX MaLlLIHAaXx.

* YMeTb NONb30BaTbCA METOAAMMU pac4yeTa rasognMHamMmny4ecKkmnx npoueccos.
* YCBOWTb OCHOBHbIE HanpaBneHunsa noBbIlLIEeHNA SCbQDGKTVIBHOCTVI TennoBbIX MalMH 1 annapaToB.
. I'Ip|/|o6peTeHV|e HaBblKOB WMCMOJ1Ib30BaHNA OCHOBHbIX ypaBHeHmZ rasognHamMukn Ona pacderta TeyeHun,

BbIpabOTKM  YMEHWIA  SKCMEPUMEHTANIbHOTO  WCCIeAOBaHUS UM aHanu3a XapakTepucTK TennosHepreTU4eckoro
o6opynoBaHNusa 1 TypbomaLLuH.

. anIBVITb cnocobHoCcTn K CaMOCTOATENIbHOMY an06peTeHV|+o n  UnCnosib3oBaHUKO B I'IpaKTW—IeCKOVI
[eATenbHOCTU HOBbIX 3HAHUI U yMeHVIl7I.

1.3 TpeboBaHuA K NpeaBapuTEeNbLHOM NOAroTOBKE Oby4aloLlerocs:

I'Ipe,uBaleTeanaﬂ noaroToBka npepnonaraet Cco3gaHne OCHOBbl  O5A QDOpMVIpOBaHVIFl KoMMeTeHuun,
YKa3aHHbIX B . 2, npu n3yvyeHmnn gucumninH:

MaTtematunka
dusmka

MaporasognHamuka (Mvapasnuka)
Xnmusa

WHxeHepHas rpadmka

2 KOMNETEHUMU OBYYAIOWEINOCA, ®OPMUPYEMbBIE B PE3YJIbTATE OCBOEHUA OUCLUMNNHDbI

OlNK-3: Cnoco6eH aeMoHCTpMpoOBaTbL NPMMEHEHME OCHOBHbLIX CNOCOGOB Nosy4eHus, npeobpasoBaHus,
TpaHcnopTa U UCNOJIb30BaHUA TENNOTbI B TENJIOTEXHUYECKUX YCTAaHOBKaxX U cuctemMax

3HaTb: OCHOBHbIE 3aKOHbI ABWKEHWS rasa; MeToabl pacyeTa ABMXeHnA pa6oqu cpea B KaHanax ﬂpOI/I3BOJ'IbHOVI (bOprI
N Ha ob6TekaeMbIx NOBEPXHOCTAX.

YmeTsb: onpenendaTb napamMmeTpbl NOTOKOB B KaHanax I'IpOVI3BOJ'IbHOl7I QJOprI 1 Ha ob6TekaeMbIxX NOBEPXHOCTAX.

Bnapetb: pacdyeTaMmn TEnNOTEeXHUYECKNX YCTAaHOBOK W CUCTeM nNno 3adaHHbiIM MeToAuKaM C TNpUuMeHeHnem
TEOPETUYECKMX OCHOB rmgpora3ognHamMmmnkn.

3 PE3YJIbTATblI OBYYEHUA NO ANCUUNNUHE

KoHTakTHas
paboTa

MHHoBaL, dopma
CP
dopmbl TeKyLero
3aHATUA | KOHTpoOns

HaumeHoBaHue 1 cogepxaHue pasaernos,

TEM U y4eOHbIX 3aHATUN TNex. Mp. (4achbl)

(vachl) | (uacel)

Cemectp
(kypc gna 3A0)

Pasgen 1. OcHoOBHble 3akOHbl rasoBoOM

OVHaMUKN.

Tema 1. NasoBass AMHaMMKa, Kak OCHOBa

OBWKEHUS CXUMaeMbIX cpea B

3HEpPronpoun3BoAsLLEM obopynoBaHun

TENNOoBbIX, BO3OYXOOYBHbBIX U XONOAUIbHbBIX

CTaHUMSX. 2 2 6

MapameTpbl COCTOSIHASS U OCHOBHbIE
ypaBHeHUs rasoguvHamuku. [MapameTpbl
TeYeHusa rasoBblX NMOTOKOB M CBA3b Mexay| 4 @)
HUMMW.

Tema 2. PacnpocTtpaHeHne  cnabbix
BO3MYLLIEHWI B ra3oBOM cpeae.
OcobeHHoCTH pacyeTta KpUTUYECKNX,
npegenbHbIX CKOPOCTEN [BMXEHWUs rasa.
Uncno Maxa, Ko3dhPULMEHT CKOPOCTMU.
YpaBHEHUs1,  yCTaHaBNMBalLWME  CBA3b
napameTpoB MoToka C 4ucnom Maxa u
KO3 DOULIMEHTOM CKOPOCTU.




Tema 3. YaapHas BonHa. Ckayku ynioTHEHWS.
Mpamon ckayek YNNoTHeHUs, onpegeneHue
CKOPOCTM U MapaMeTpoB COCTOSHUSA MpU
nepexoge 4yepes NPSMON Ckayvek YMroTHEHUS.
YpapHas aguabata. Kocon ckavek ynnoTHeHus.
OnpepgeneHne  cKOpocTM U NapameTpoB
COCTOSIHMS.

Tema 4. Conno JlaBansi.

Hepac4yeTHble pexumbl CyXMBalLLEro conna u
conna JlaBana. Pexumbl, nNpu  KOTOPbIX
BO3MOXHO 0Opa3oBaHMe CKayka YnnoTHEHWs B
connax Jlasans.

Paspen 2. Metoabl onpegeneHus ckopocTen
NOTOKOB rasa.

Tema 5. KOHCTpYKTMBHbIE OCOBEHHOCTN TPYOOK
Muto-MpaHTng.
MeTogpl 3KCMepeMeHTanbHOro onpeaeneHns
CKOpPOCTEN [03BYKOBOTO W  CBEX3BYKOBOIO
MOTOKOB rasa C MWCMNOMb30BaHUEM TPYOKM
Muto-lMpaHTns.

Tema 6. [IBukeHuMe rasa npu Hann4mm TpeHus.
lMorpaHu4YHbIA  CNOW, OCHOBHbIE MOHATUS.
lMepexod OT NamMmHapHOro Kk TypOyneHTHomy
pPeXUMY TEeYeHus B MOrPaHW4yHOM  Crioe.
YCnoBHblE TOMLLMHbI MOrPaHUYHOrO CrIos.

Tema 7. PacyeT norpaHM4HOro cros.

MoHaATmA o] pacyeTe TypOyneHTHOro
norpaHn4Horo cnos. llorpaHuyHbIin cnon npwu
GonbLUNX CKOPOCTAX TEYEHUsI NOToKa. TedeHune
rasoB M NapoB B ANMHHbIX TpybonpoBoaax.

Tema 8. [wungpoouHamudeckoe nogobue
TeYeHUs BA3KOM N CXMMaeMon cpefbl.
OCHOBbI TEOPUM MOAENUPOBAHMUSA, YCIOBUS
nogobus. Onpegenstolme KpUTepun.

Pasgen 3. XapakTepucTmkm peLleToK
npodgunen.

Tema 9. OnemeHThl, rmgpognHammka
KpbINTOBOro Npoduns n peLueTk npodunen.
OcHoBHblE XapaKTepUCTUKN KpbINIOBOrO
npocpunsa. Teopema >Kykosckoro. [loctynaTt
YannbirmHa — XKyKoBCKOro.

Tema 10. BnuaHve BA3KOCTM Ha CUIOBOE
BO34EeNCTBUE NOTOKA:

AapoanHamuyeckme KO3 PMLUNEHTHI.
KpuTnyeckoe u makcumarnbHoe yucno Maxa.
[MoTepu aHeprn B pelueTkax npodunen.

Pasgen 4. XapaktepucTtukm NII0CKNX
Anhy3opHbIX pelleTok npodunen.

Tema 11. lNnockas peweTka npogunen.

OcHoBHbIE reomeTpuyeckune "
aspoguHaMuMyeckme  napameTpbl  peLleTku
npocpunen.

Teopema >KyKOBCKOro 0 CUOBOM BO3OENCTBUN
NnoTeHUManbHOro notoka C  OTAENbHbIM
NpodunemM B peLleTke.

Tema 12. O606LLEHHBIE XapaKTEPUCTUKM.
HomuHaneHbIN peXunm. MmaBHas
XapaKkTepuctnka  HOMMHAlbHbIX  PEXUMOB.
MpodunuposaHne AnddYy30pHbIX PELLETOK Ha
3aflaHHble YCrOBUS.

WUtoro B cemecTpe (Ha kypce ansa 3A0)

2 2 6
2 2 8
2 2 6
2 2 6
2 2 6
4 4 8
4 4 6
4 4 8
4 4 4
4 4 5,75
34 34 75,75




KoHcynbTauuu n npoMexyTovHas
0,25
atTectauusa (3aver)
Bcero koHTakTHas pa6bota u CP no 68,25 75,75
AVCLUMUNNnHe

4 KYPCOBOE NPOEKTUPOBAHUE
Kypcosoe npoekTposaHne y4ebHbIM NiiaHoOM He NpegycMOTPEHO

5. ®OH[ OLIEHOYHbIX CPEACTB ANA NPOBEAEHUA MPOMEXYTOYHOMU ATTECTALUU

5.1 OnucaHue nokasartesnen, KpUTEPMEB U CUCTEMbI OLLeHUBAHUA pe3yNibTaToOB 00y4YeHunsA
5.1.1 NokasaTtenu oueHUBaHUA

Koa HanmeHoBaHMe oLeHO4YHOro
MokasaTenu oueHnBaHWs pe3ynbTaToB 00y4YeHus
KOMMNeTeHUUn cpencTtea
1. [aeT onpegeneHus OCHOBHbIM 3akOHaM ra3oAMHaMWKK, uanaraet
B3aMMOCBSI3b MEXY OCHOBHbIMW YpaBHEHWUsIMU, 0ObSCHSAET paboune|1. Bonpochi YCTHOro
OMK-3 npoueccbl B ABuraTensx C WUCNonb3oBaHMEM 3HaHWA B obnactu|cobecenoBaHus.

rasoanHaMuKu. 2. MpakTtuko-
2. BnapeeT metogamu pacyeTa OBuKeHus paboumx cpen B kaHanax|opueHTMpOBaHHHbIE 3adaHus.
NPOM3BOJIbHON (POPMbI U Ha OBTEKAEMBIX NOBEPXHOCTSIX.

5.1.2 Cuctema v Kputepmum oLeHNBaHUA

Lkana oueHuBaHus

KpuTepun oueHnBaHUA CROPMUPOBAHHOCTY KOMMNETEHLMI

YcTHoe cobecenoBaHune

MucbmeHHas paboTa

3ayTeHo

OOyuatowmiics nokasbiBaeT OOCTATOYHbIN
YPOBEHb 3HaHW B Npefenax OCHOBHOMO
y4yebHoro matepuana, 6e3 CcyLeCcTBEHHbIX
OLIMOBOK BbINOMHAET MPeayCMOTPEHHbIE B
nporpaMmMe 3afaHusi; YCBOMIT OCHOBHYHO
nuTeparypy, pPEKOMEHAOBAHHYIO B
nporpamme; cnocobeH 00BACHUTL
B3aVMOCBSI3b OCHOBHBbIX MOHATWNI
ONCLMNNNHBI npv OOMNOSHUTESNbHbIX
BOMpocax npenogaeartens. [onyckaeT He
CYLLIECTBEHHbIE MOrpeLHoCcTM B OTBETE,
yCTpaHsieT nx 6e3 nomMoLum
npenogasarens.

OO6yuvatowminca 0eMOHCTpUpyeT [ocTaTovyHoe
noHMMaHve  ycrnoBWs  3ajayv,  BrageHue
HaBblkaMy €ero aHanusa, Bbldopa HYXHbIX
3aKOHOB M (hopMyn AN ee pelleHusi, 3HaHue
pasmepHocTen duramyeckmx BEJTNYMH.
[onyckaeT He3HayMTeNbHble MOrpeLHoOCTn npwu
NPUMEHEHMM MaTemMaTUyecKoro annapata Aans
peanusauuu nnaHa peweHusa 3agadum. [Nonyunn
npasunbHbIn OTBET, He ucnblTbiBaET
3aTpyOHEHNA C  ero nHTepnpeTaumen.

He 3a4teHo

Ob6yyatowmiica obHapyxnBaeT npobernbl B
3HaHWUAX OCHOBHOrO y4ebHoro matepuana,
JonyckaeT NpuUHUMNUanbHble OWwnbkM B
BbINOITHEHWU npeaycMOTPEHHbIX
nporpaMmMon  3agaHuii, He 3HaKkoM C
PEKOMEHZIOBAHHOW  nuUTepaTypon,  He
MOXET UCMPaBUTb AOMYLLEHHbIE OLLUNOKMN.

Obyvalowmica He MOXeT MpoaHann3vMpoBaTb
ycroBue 3afayu, HamMeTuUTb MNNaH ee peLleHuns,
BblOpaTb  bu3nyeckMe 3akoHbl M MIIOXO
OpPUEHTMPYETCA B (PU3NYECKUX BENUYMHAX, He
Bnageet MaTeMaTU4ECKUM annapartom.
Mpepcraenenne 4yxonm paboTbl, OTKas oOT
BbINOSTHEHWS 3aaHuNs.

5.2 TunoBble KOHTPOJbHbIE 3a4aHUA UNN UHbIE MaTepuanbl, HeO6XoAMMbIE ANl OLLeHKU 3HaHUNA, YMEHUN,
HaBbIKOB U (UNK) onbiTa AeATeNIbHOCTU
5.2.1 NepeyeHb KOHTPOSbHbLIX BONPOCOB

Ne n/n |

dopMynUPOBKM BOMPOCOB

Cemectp 4

[[a3oBasi AMHaMKKa, kKak OCHOBA OBWXXEHUS CKUMaEMbIX cpen B aHepronpon3soadalem 060py£lOBaHVIVI
TennoBblX, BO3OYyX0A4YBHbIX U XONOAUIbHbIX CTaHUUAX.

I'Iapameprl COCTOAHUA N OCHOBHblI€ YpaBHEHUA ra3oanHaMnKn.

I'Iapalvleprl TEYEeHUA ra3oBblX NMOTOKOB U CBA3b MeXAy HUMW.

PacnpocTpaHeHue cnabbix BO3MYLLEHWI B ra3oBol cpeae.

CKOPOCTH.

OcobeHHoCTH pacyeTa KpUTnudecknx, npeaeribHblx CKOpOCTeVI OBWKeHus rasa. Yucno Maxa, KOSCb(bMLI,MeHT

ypaBHeHl/IFiY yCTaHaBMBarLne CBA3b NapamMeTpoB NOTOKa C YACITIOM Maxa n KOIBdDdDVIU,VIeHTOM CKOpOCTN.

yﬂ,apHaﬂ BonHa. Ckaykm YNIOTHEeHUA.

0 |N|o| O |[hlWIN]

MpAMoN1 ckayek ynnoTHeHWs!, onpeaesieHne CKopoCTy U NapaMeTpoB COCTOSHUS MY Nepexoae Yepes NpsiMoii
CKayek ynroTHEeHWS.




9 Y,uapHaﬂ agunabaTta. Kocon ckayek YNIOTHEHUA. Onpe/J,eneHVle CKOpPOCTK U MapamMeTpoB COCTOAHUA.

10 Conno Nasans.

HepacquHble peXunmbl Cy>KnBarLlero consa u conna JlaBangd. Pexumbl, NpU KOTOPbIX BO3MOXHO o6paaoBaHMe

11
CKa4dKa yniioTHeHuA B connax JlaBans.

12 |KoHCTpyKTUBHbIE OCOGEHHOCTM TPpyBOoK MuTo-MNpaHTns.

MeTtoapl JKCnepemMeHTarnibHOro onpeaeneHnsa CKOpOCTel;I A03BYKOBOIo 1 CBEX3BYKOBOIO NMOTOKOB rasa c

13
ncnonb3oBaHmem Tpyoku MNuto-MNpaHTtns.

14  |OBwkeHune rasa npyu HaNUUUU TPEHUS.

15 MorpaHn4YHbIN CNoWn, OCHOBHbBIE MOHSATUS.

I'Iepexo,q OT NaMUHAPHOIO K Typ6yneHTHomy pexunmy Te4yeHuna B NnorpaHN4YHOM crioe. YCnoBHble TOMNLWNHBI
norpaHN4YHoOro Crio4.

16

17 PacueTt norpaHu4Horo cros.

18  |MoHATUS 0 pacyeTe TypGYNEHTHOro NorpaHMYHOro Crosi.

19 [MorpaHu4HbIN Crion Npy BOMNbLUMX CKOPOCTAX TEYEHMS MOTOKA.

20 |TeueHue rasoB v NapoB B ANMHHbIX TPy6oNpoBoaax.

21 MmppoaomHamnyeckoe nogobue TeveHnst BA3KOW N CXMMAEMOWN cpeabl.

22  |OcHoBbl TeopuK MoaenupoBaHus, ycroeus nogobus. Onpegensaiowme KpUTepum.

5.2.2 TunoBble TeCTOBbIe 3aAaHUA

He npegycmoTpeHo
5.2.3 TunoBble NPaKTUKO-OpUEeHTUPOBaHHbIE 3aAaHus (3agaym, Kemcbl)

3apava 1.

Camoner, netawuin y nosepxHoctu 3emnu (p=0,1 MlMa), nmeet M=0,7.

Onpegenutb NOBbILLEHWE TEMMNEPATYPbI, NIIOTHOCTU U AABMNEHUSI B HOCOBOW TOYKe dhro3ensika.

Haitn owmnbky, koTopas nony4uTcs, ecnu onpegenntb Pa 6e3 yyeta cxxumaemMocTy Bo3ayxa, T.e. no popmyne
Po=p*W"2/2

3apava 2.

Bosayx BbiTekaeT 13 GanmnoHa B atMocdepy 4epes cyxkatoweecss conno ¢ agnameTtpom 10 mm. B 6annoHe
Temnepatypa T*=1270C n gaBneHue p*=1,0 Mla.

HalnTn cKopoCTb NCTEYEHNS 1 MaCCOBbIN CEKYHOHbIW PAcXoA.

5.3 MeToanyeckue maTtepuansi, onpegensilolimMe npouenypbl oleHMBaHUA 3HaHUW, YMeHUI, BnaaeHU (HaBbIKOB
1 (MnKN) NPaKTUYECKOro onbiTa AEeATENbLHOCTH)

5.3.1 YcnoBus gonycka oby4arowierocsi K npoMexxyTo4yHoM aTrectauMu U NopsAoK NMKBUAALMY akaaeMmyeckomn
3a10/MKEeHHOCTHN

MpoBeaeHe MPOMEXYTOYHON aTTeCTaUun pernaMmeHTUPOBaHO foKasibHbIM HOpMaTuBHbIM aktom CII6IYMNT[
«lMonoxeHne o0 NpoBeAEHMM TEKYLLLETO KOHTPOSSA YCNEBAEMOCTM M NMPOMEXYTOYHON aTTecTaLmm obydarowmxcsa»

5.3.2 dopma npoBeaeHUsi NPOMEXYTOYHOM aTTecTauum No gucumnimnHe

YcTHad X MncbmeHHas X KomnbloTepHoe TecTupoBaHue UHas

5.3.3 Oco6eHHOCTH nposegeHuns HpOMe)KYTO'-IHOﬁ aTrecTauuu no gucunninunHe

B03MOXHOCTb MONb30BaTLCA CNPaBOYHLIMU MaTepuanamu, KanbKynsaTopom;
Bpewms Ha nogrotoBky oteeTa no 6unety 30 MUHYT.

6. YHEBHO-METOOAU4YECKOE U UH®OPMALIMOHHOE OBECNEYEHUE OUCLUUNMIIUHDbI
6.1 YyebHas nutepatypa

ABTOp 3arnasue | MN3paTenbcTBO [og nspaHus | Ccbinka
6.1.1 OcHoBHas y4yebHas nuTepaTypa
H.H. Mapgeiwes 'mpoporasogmnHamuka [TekcT]:| M-Bo oBpasoBaHus 1 http://www.nizrp.naro
KOHCNEKT NeKuni Hayku PO, CN6ITYPIM. — 2012 d.ru/gidrogazodin.ht m

CI16.: CIeIrTypPri

6.1.2 lononHuTenbHasa y4ebHasa nutepaTtypa

KpecTtuH E. A., Ilyke A.['maporasognHamumka (c| Camapa: Camapckuit http://www.iprbooksh
JI., MartBeeB A. [.,[anemeHTamn npoueccoB u rocyapCTBEHHbIN 0p.ru/49890.html
LLlabaHoBa A. B. annapatoB) apXUTEKTYPHO- 2015

CTPOUTENbHbLIN
yHuBepcuteTt, 96C ACB




AngpwxkmneBckmni A. A.  [MexaHuka XXngkocTtu u rasa MwuHck: Bbiwwaniwasn 2014 http://www.iprbooksh
LKona op.ru/35498.html

6.2 MNepe4yeHb NpodeccMoHanbHbIX 6a3 AaHHbLIX 1 MH(OPMALMOHHO-CNPABOYHbLIX CUCTEM

1. OnekTpoHHO-6MbnuoTevHasa cuctema IPRbooks [OnektpoHHbin pecypc]. URL: http://www.iprbookshop.ru/

2. OnekTpoHHas oubnuoteka BLUTS CIMNB MNYNTA [OnekTpoHHbIn pecypc]. URL: http://nizrp.narod.ru

3. basa paHHbIX Oonbwon TexHudeckon 6ubnuotekn "Canmt TennoTexHuka" [ONeKTPOHHbIN pecypc).
URL:http://teplokot.ru/

6.3 MNepe4yeHb NULEH3UOHHOIO U CBOBOAHO pacnpoCcTpaHsAeMoro NporpamMmmHoro oéecnevyeHus
MicrosoftWindows 8
MicrosoftOfficeProfessional 2013

6.4 OnncaHue maTepmanbHO-TEXHUYECKOMN 6a3bl, HEO6X0AMMOW ANA OocyLlecTBNEeHNA obpa3oBaTenbLHOro
npouecca no gucuunnuHe

Ayautopus OcHalueHue

MynbTumeamniiHoe 060 OBaHuWe, crneunanmanpoBaHHas mebernb, Jocka
TNekuoHHas Y, o2l pyA ) L p » A

aygnTopus

CneuvanuanposaHHas mebenb, Aocka
YyeGHas ayautopus
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