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1 BBEQEHUE K PABOYEW NPOrPAMME OUCLUUMNUHBI

1.1 Uenb aucumnnuubl: CdhopmmpoBaTe KOMMETeHUMM obyyaroulerocsd B obnactu TEOpeTUYecKux MEeTOAOoB
pacdeTa [OBWKEHWS Tra3a B 3fIEMEHTaxX SHEPreTMyeckoro u TEnnoTEXHUYECKOro obopyaoBaHMS, NPOLIECCOB
npeobpasoBaHus 3Heprum B TypbomalumHax.

1.2 3apauv AUCUUNNUHGI:

. OBnageTb OCHOBHbIMW MOHATUAMM Ta30BOW OWHAMMKW, TEPMUHOMOMMEN, 3aKOHaMW, OCHOBHbLIMM
npoLeccamu, NPoTeKaloWMMK B TEMNOBLIX MaLLUMHaX.

. YMeTb Nonb3oBaTbCs METOAAMU pacyeTa rasogMHaMUYeckmx NpoLiecCcoB.

. YCBOWTb OCHOBHbIE HaMpaBIeHNs NOBbIWEHNUS 3PEKTVUBHOCTU TEMOBLIX MalLWH 1 anmnapaTos.

. MprobpeTeHne HaBLIKOB MCMOSIb30BAHUS OCHOBHLIX YPaBHEHWUI rasofguMHaMVKM Of1s1 pacdeTa TeyYeHui,

BblpabOTKM  YMEHMWI  3KCMEepPMMEHTAanbHOrO  MCCRedoBaHWs W aHanmMsa  XapakTepUCTUK  TEMNNo3HepreTMYeckoro
obopynoBaHusa 1 TypOOMALLIVH.

. MpVBUTL CMOCOGHOCTM K CaMOCTOSITENbHOMY MNPUOGPETEHNIO U UCMOMb30BaHWI0O B MPaKTUYECKOi
AESATENbHOCTU HOBbIX 3HAHWUIN U YMEHUIA.

1.3 TpeboBaHUA K NpeABapuUTENbLHOW NOAroToBKe OOYy4aloLLEerocs:

MpeaBaputensHas NoaroToBka npegnonaraeT co3gaHne OCHOBbI ANt dOPMMPOBaAHUSA KOMMETEHUMIA, YKa3aHHbIX
B N. 2, NPY U3Y4YEHUN OUCUUMNIINH:

MaTematuka

dusuka

Xumus

VHxeHepHas rpaduka
'mpporasognHamuka (Mmapaenuka)

2 KOMMNETEHUWU OBYYAIOLLEIOCA, ®OPMUPYEMbBIE B PE3YJIbTATE OCBOEHUA OUCLUNIUHDbI

OlNK-4: Cnoco6eH AeMOHCTPMpPOBaTb NPMMeHEeHNe OCHOBHbIX CMOCOGOB Nosny4YeHusi, NpeobpasoBaHus,
TpaHcnopTa U UCNOMb30BaHWs TeNJOThl B TENNOTEXHMYECKUX YCTAaHOBKaX U cucTemax

3HaTb: OCHOBHbIE 3aKOHbI OBWXEHUSA rasa; MeToabl pacyeTa OBUXEeHUA pa60l-w|x cpen B KaHanax I'lpOVI3BOJ'IbHOVI d)OprI
1 Ha obTekaeMmbIx NOBEPXHOCTAX.

YmeTb: onpenenAaTb NapamMeTpbl MOTOKOB B KaHanax I'IpOI/I3BOJ'IbHOl7I (bOprI N Ha obTekaemblx NOBEPXHOCTAX.

BnapeTb: pacyeTamu TenNNOTEXHNYECKMX YCTAaHOBOK U CUCTEM NO 3afaHHbIM MeTOoAMKaM C NpMMEeHEeHUeM TeopeTUHeCKmnx
OCHOB rmgporasognHamukn.




3 COOAEPXAHUE OANCLUMITIUHbI

KoHTakTHas
paboTta

dopma
TeKyLero
KOHTpOns

CP

Nex. Mp. | (Yace)
(vacnl) | (vachbl)

HavmeHoBaHWe u cogepxaHue pa3nenos, TeM U
Yy4€OHbIX 3aHATUN

Cemectp
(kypc ons
3A0)

Pasgen 1. OcHOBHble 3aKOHbI FA30BOM AMHAMUKW.

Tema 1. [asoBasg AMHaMUKA, Kak OCHOBA [OBUXEHWUS
CXXUMaeMbIX cpen B 3HepronponssosLLem
obopynoBaHun TennoBsbIX, BO34yXOOYBHbIX 7]
XONoAUnNbHbIX CTAHLMUAX.

lMapameTpbl  COCTOSIHUS W OCHOBHblE  ypaBHEHMS 2 1 3
rasoguMHamukn. NMapameTpbl TeYeHUsi rasoBbiX MOTOKOB W
CBSI3b MEXAY HUMMN.

Tema 2. PacnpoctpaHeHMe cnabblX BO3MYyLLUEHUA B
rasoBoW cpege.

OcobeHHOCTM  pacyeTa  KPUTUYECKUX,  NpedenbHbIX
ckopocTen aBuXeHusa rasa. Ymcno Maxa, koadhdpuumeHT
CKOPOCTH. YpaBHeHMS, yCTaHaBnmBawLme CBSI3b 2 1 3
napaMeTpoB MOToka ¢ yMcnom Maxa u koaddULNEHTOM
CKOPOCTH. o

Tema 3. YgapHas BonHa. CKayku ynnoTHeHus.

MpAMON ckayek YNNOTHEHUS, OnpeaerneHue CKOpoCTU WU
napaMeTpoB COCTOSIHUS MpU nepexoge uYepes NpsiMow
cKadyek ynnoTHenus. YpapHas aguabata. Kocom ckavek| 4
ynnoTtHeHusi. OnpefeneHne CKOPOCTM U MapameTpoB 2 1 3
COCTOSIHUS.

Tema 4. Conno JlaBansi.

HepacyeTHble pexMMbl CyXuBaloLLEero conna u conna
NaBansi. PexuMmbl, Npy KOTOPbLIX BO3MOXHO oBpasoBaHue
cKkayka ynnoTHeHus B connax Jlasans. 2 1 4

Paszgen 2. MeTogbl onpegeneHns CKOPOCTEN MOTOKOB
rasa.

Tema 5. KoHcTpykTMBHble ocobeHHocTM Tpybok [MuTo-
MpaHTns.

MeToabl 9KCNEpPMMEHTanbHOro onpedeneHuss CKOpOCTEN
[O3BYKOBOIO M CBEX3BYKOBOro MOTOKOB rasa C PIre,0
ncnonb3oBaHnem Tpybku MNuto-MNpaHTns. 2 10 3
PP Ne 1 «OnpepeneHne CKOpPOCTM MOTOKA C MOMOLLbIO
Tpy6ok Muto—-lpaHatns».




Tema 6. [IBMXeHWe rasa npu Hanm4mm TpeHus.
lMorpaHn4yHbIN  CNOW, OCHOBHbIE MNOHATUA. [lepexond oT
NaMVHapHOrO K TypOyneHTHOMY pexuMy TeyeHus B
norpaHn4YHOM Ccrioe. YcnoBHble TONWMWHbI NOorpaHn4Horo
cnosi.

Tema 7. PacyeT norpaHN4HOro cnos.

MoHATMA o pacyeTe TypOyneHTHOro MOrpaHU4HOro Cros.
MorpaHnyHbIM Ccrno Mpu  OOMbLUMX CKOPOCTSX TeYeHus
noToKa. TeuveHune rasos " napoB  OJIMHHbIX
TpybonpoBoaax.

PP Ne 2 «lasognHammyeckuin pacyeT norpaHU4HoOro
Cnosi Ha nNnockon nnactuHe, o6TekaemMon MNOTOKOM
BSI3KOro rasay.

Tema 8. 'mgpoanHammdeckoe nogobue TeyeHust BA3KOW U
CXumMaemomn cpepl.

OcCHOBbI TEOPMM  MOLENMPOBAHUSA, YCNoOBUsS nopoodus.
OnpegenstoLme Kputepuu.

Pazgen 3. XapakTtepucTuku pelueTok npodunen.

Tema 9. OnemeHTbl, MAPOAMHAMMKA  KPbIFIOBOrO
npochuns n peLleTkn npodunen.

OCHOBHble  XapakTepUCTUKM  KPbINOBOrO  NpOdUNS.
Teopema  XKykosckoro. [Moctymat  YannelrmHa — —
KykoBckoro.

Tema 10. BnusitHne BSA3KOCTM Ha CUNOBOE BO3[OENCTBME
noToka:

AapoavHamunyeckne  koadpduumeHTol.  Kputudeckoe u
MakcumanbHoe uucno Maxa. [loTepu 3Heprun B
peLueTkax npodunen.

Pasgen 4. XapakTepucTukm Mnockux Anddy30pHbIX
peLlleTok npodunen.

Tema 11. lNnockasa peweTka npocunen.

OCHOBHble  TeOMETpUYECKME U adpoguHaMuyeckue
napameTpbl peleTkn npodunen.

Teopema  XKyKOoBCKOrO O  CUNOBOM  BO3OENCTBUU
NOTEHUMAanbHOrO MnoToka C OTAefbHbiIM npodunem B
peLleTke.

Tema 12. O6wme nonoxeHuss pacyeTa rasonpoBoaoOB
MoTtepu JaBneHus no anvHe rasonposoja.
KoadhcpmumeHTsl conpotmeneHus dapcu-Belicbaxa.

PP Ne 3 «Pacuetr HeobGxoammoro nepenaga OaBneHUs
ONA TPaHCMOPTMPOBKE 3adaHHOro pacxoga Bo3gyxa no
ONVHE CroXHoro rasonposoga. Bbibop ueHTpobexHoro
KoMnpeccopa no MOLLHOCTUY.

Utoro B cemecTpe (Ha kypce ans 3A0)

KoHcynbTauum n npoMexytovHas atrectaums (3ayer)

2 1 3
2 4 3
4 4 4
4 1 3
0
4 1 4
4 1 2
O,PrP
4 8 4,75
34 34 | 39,75

0,25




Bcero koHTakTHasa pab6orta u CP no gucumnnuHe

68,25 39,75

4 KYPCOBOE NPOEKTUPOBAHUE
KypcoBoe npoekTupoBaHne y4eGHbIM MraHoM He NpeaycMOTPEHO

5. ONMTUCAHUE NOKA3ATENEW, KPUTEPUEB, CUCTEMbI U CPEACTB OLIEHUBAHUSA PE3YNILTATOB

5.1 NokasaTenu oueHnBaHUA

OBYYEHUA

Koa komneteHummn

MNokasaTtenu oueHnBaHus pe3ynbTaTtoB 06y‘-IeHVIF|

OrnK-4

dopMbl 1 Ha 06TEKaEeMbIX MOBEPXHOCTSX.

1. [aeT onpeaeneHusi OCHOBHbIM 3akOHaM ra3oAvHaMWKW, U3naraeT B3auMOCBSI3b
MeXOy OCHOBHbIMM YpaBHEHUSIMU, OObACHAET paboyne npouecchl B ABUraTensix c
MCNonb3oBaHWEM 3HaHWUI B 06NacTy ra3oanHaMUKK.

2. BrnageeT meTogamu pacyeTa ABWxeHusi paboumx cpep B kaHanax NpOW3BOSbHOW

5.2 Cucrtema n Kputepum oLeHUBaHUA

LLikana oueHnBaHua

KpuTtepuun oueHnBaHusa chopMnpOBaHHOCTU KOMNETEHLMI

YcTHOe cobecenoBaHme

MucbmeHHasn paboTa

3ayTteHo

OOyuvarowmiics nokasbiBaeT [OCTATOYHbIN
YPOBEHb 3HaHWA B Mpefenax OCHOBHOMO
y4yebHoro martepuana, 6e3 CyLleCTBEHHbIX
OWMNBOK BLINOMHSIET MNPEAYyCMOTPEHHbIE B
nporpaMme 3afaHusi; YCBOWIT OCHOBHYHO
nuTepartypy, PEKOMEH0BaHHYO B
nporpamme; cnocobeH 00BACHUTL
B3aMOCBSI3b OCHOBHbIX MOHATWI
ONCUMNIUHBI npu OOMONHUTENbHbIX
BOMpocax npenogaeatens. [onyckaeT He
CYLLECTBEHHbIE MOrpPeELHOCTM B OTBETE,
yCcTpaHseT nx be3 nomoLum
npenoaaeaTens.

OOyuvaroLwmiics  OEMOHCTPUPYET OOCTaTO4YHOE
noHMMaHWe  ycnoBus  3ajayv,  BnageHue
HaBblkaMy €ro aHanu3a, Bblbopa HYXHbIX
3aKOHOB M hOpMyn AMs €€ peLlUeHusi, 3HaHue
pasmepHoCTen dm3nyecKknx BESTUYNH.
[JdonyckaeT He3HauuTenbHble MOrpPeLHOCTM Npu
NPMMEHEHUM MaTemMaTU4ecKkoro arnnapaTta Ans
peanusauuu nnaxa peLleHus 3agaun.
Monyynn npaBuUNbHLIA OTBET, HE WCMbITbIBAET
3aTPyAHEHWS C €ro MHTepnpeTaumnen.

He 3a4teHo

Ob6yvatowmica obHapyxumBaeT npobernbl B
3HaHMAX OCHOBHOIMO y4ebHOro mMatepuana,
AonyckaeT MpUVHUMNUanbHble OWMWOKM B
BbIMOMTHEHWM npeayCMOTPEHHBIX
nporpaMmMon  3adaHwn, He 3HakoM C
peKoOMeH0BaHHOW nuTepaTtypowu, He
MOXET UCMNPaBUTb AOMNYLLEHHbIE OLUMOKM.

OOGyyvarominca He MOXET NpoaHanM3npoBaTb
ycrnosue 3agadv, HamMeTUTb MMaH ee peLUeHus,
BblbpaTb  dm3nveckne  3aKkoHbl U MMOXO
OpVeHTUpyeTCa B (PM3NYECKNX BEMNMNYMHAX, He
Bnageet MaTeMaTn4ecKkum annapartom.
MpeacraBneHne 4yxom paboTbl, OTKa3 oOT
BbIMOSTHEHWS 3aaHus.

5.3 TunoBble KOHTPOJbHbIE€ 3ag4aHUA n/unu nHble MaTepuanbl, nCnofb3yeMble 45151 OUEeHKU pe3ynbTaToB

obyyeHus

5.3.1 TunoBble KOHTPOJIbHbLIE BONPOCHI

Ne n/n

dopMynNnpoBKN BONpOCOB

Cemectp 4

MapoanHammnyeckoe nogobre Te4eHUs BA3KON U CXMMaeMOW Cpeabl.

OcHoBbl Teopun moagennpoesaHua, ycrioBua nogobus. Onpep,enmouj,me Kputepun.

Onpegensiowme Kputepun nogodbusi.

a3oBast AMHaMUKa, Kak OCHOBA ABMKEHUS CXKUMaEMbIX Cpe/l B 3HEpPronpomnasosiiiem o6opyaoBaHnm
TENMNOBbIX, BO3AYXOAYBHbIX U XONOANUbHBLIX CTAHLMUSIX.

I'Iapameprl COCTOAHNA N OCHOBHbIE YpaBHEHUA ra3sognHaMUKN.

I'Iapameprl Te4YeHUA ra3oBblX NMOTOKOB N CBA3b MeXOy HUMU.

PacnpocTtpaHeHue cnabbix BO3MYLLEHWI B ra30BON Cpese.

OcobeHHocTH pacyeTa KpUTn4ecknx, npeaeribHblxX CKOpOCTeVI ABWXEHUA rasa.

O|o|N[o|o| A |[WIN|—~

Yucno Maxa, koadpdULIMEHT CKOPOCTH.

10 YpaBHeHUs1, yCcTaHaBnMBatoLlue CBA3b NapaMeTpoB NoToka ¢ Yncrom Maxa un koaprLneHTOM CKOPOCTH.

11 YpaapHasa BonHa. Ckayvku ynnoTHeEHs.

12 | OnpegerneHne CKOPOCTY 1 NapaMeTPoB COCTOSIHUA rasa nNpu nepexofe Yepes NpsiMoi CKavyoK YNoTHEHS.

13 YpaapHasa agnabata. Kocon ckayok ynnoTHEeHUS.




Ckaukum YNNOTHEHNA USMEHEHNA CKOPOCTU U NapaMeTpoB COCTOAHUA NPU nepexoae Yepes CKa4vok
YNIOTHEHUA.

14

15 Conno JlaBans.

16 Hepac4deTHble pexnmbl cy>kuatoLLero conna v conna Jlasans.

17 PexxnMmbl, Npy KOTOPbIX BO3MOXHO 06pa3oBaHue ckadka ynioTHeHUsa B connax JlaBans.

18 KoHCTpyKTMBHBIE 0COBEHHOCTU TPYBOK MNuTo-MpaHaTns.

19 MeToabl akcnepuMeHTanbHOro onpeaeneHns CKopocTen A03BYKOBOIO M CBEPX3BYKOBOIO MNOTOKOB rasa.

20 Wcnonb3oBaHnem Tpybku NMuTo-MpaHatna ona onpegeneHnst CKOpPoOCTen NOTOKa.

21 [BmxeHWe rasa npy HanU4um TpeHus.

22 MorpaHnyHbIn crion, OCHOBHbIE MOHATHUS.

23 I'Iepexo,u, OT NTaMMUHApPHOTIO K Typ6yneHTHomy pexunmy Te4eHnA B NorpaHN4YHOM Crioe.

24 YCroBHble TOMNLMHBI MOrPaHUYHOrO Crlos.

25 Pac4yeT norpaHu4Horo cros.

26 MoHATNS o pacdeTe TypOYyNeHTHOro NOrpaHNYHOro Crost.

27 MorpaHnyHbI cnown Npu 6oMbLUIMX CKOPOCTAX TEYEHUSA MOTOKA.

28 TeyeHwne ra3oB 1 NapoBs B AfIMHHbIX TpybonpoBoaax.

29 MoTepwn faBneHusa Npy ABWXKEHWUM ra3a no Tpybonposoay.

30 3aBNCUMOCTb kKO3hULMEHTaA CONPOTUBIIEHNSA A OT pexxMma ABWXKEHWs rasa B Tpybonposoae.

5.3.2 TunoBble TeCTOBbIE 3a4aHus

He npegycmoTtpeHo
5.3.3 TunoBble NPaKTMKO-OPUEHTUPOBaHHbIE 3aaHus (3aAa4uu, Kenchbl)

3agava 1.

Cawmonert, netawmi y nosepxHoctn 3emnu (p=0,1 MIMa), nmeet M=0,7.

OnpepenuTb NOBbILEHWE TeMnepaTypbl, NAIOTHOCTU N AaBMEHUs B HOCOBOMW TOYKe dro3ensxa.

HanTtn owwubky, koTopas nonyuutcs, ecnu onpeaenuts PO 6e3 ydeta cxvMMaemocTy Bo3gyxa, T.e. no cdopmyne
Po=p*W"2/2

3apgava 2.

Bo3gyx BbiTekaeT M3 GannoHa B atMmocdepy 4vepes cyxarwueecst conno ¢ gnameTtpom 10 mm. B 6annoHe
Temnepatypa T*=1270C n gaBneHue p*=1,0 MlMa.

Hantn ckopocTb UCTeveHnst 1 MacCoBbIA CEKYHOHbIN pacXop.

5.4 MeTogunyeckne maTepmansl, onpegenstolime npoueaypbl oLeHUBaHUA pe3ynbTaToB 00y4YeHuUs
5.4.1 YcnoBusa ponycka obyyatoLlerocsi K NpoMeXyTo4HOM aTTecTauum U NOpsiAoK NMKBUAaUUM akageMm4eckomn
3a40/MKEHHOCTHN

lMpoBeoeHNe NPOMEXYTOYHOW aTTecTauuu perfnamMeHTMpOBaHO mnoKanbHbIM HOpMaTuBHbIM aktom CI6MYMTA
«lMonoxeHne o0 npoBeAeHMUN TEKYLLIEro KOHTPOMS YCNEBAaeMOCTM U MPOMEXYTOUYHOM aTTecTauumn obyyaroLmxcsa»

5.4.2 ®opma npoBeAeHMA NPOMEXYTOYHOM aTTecTaumm no gUCUUninHe

YcTHad + MucbmeHHas + KoMnbloTepHOe TeCcTMpoBaHue WHas

5.4.3 OcobGeHHOCTU NPOoBeAEeHNA NPOMEXYTOYHOM aTTecTaLMu nNo gUCLUNIMHe

BO3MOXHOCTb MOMb30BaTLCA CMPABOYHLIMU MaTepuanamu, KanbKynsaTopom;
Bpems Ha nogrotoeky otBeta 30 MUHYT.

6. YHEBHO-METOANYECKOE N UHPOPMALIMOHHOE OBECIMNEYEHUE ANCLUUIMITIUHDbI
6.1 YuebHasa nutepartypa

ABTOp | 3arnasue | M3patenbCcTBO | Non nspnanus | Ccbinka
6.1.1 OcHoBHas y4yeGHasa nuTepatypa
H. H. Tnagbiwes, T.|MMOPOrA30OONHAMUKA. http://nizrp.narod.ru/
0. KopoTtkosa,A. M. |YacTb 2. BbinonHeHne | M-Bo Hayku U BbiCLLErO metod/tsuitd/166510
XnbIHOBCKNIA KypcoBOM paboTbl: | o6pasoBaHusa PP, C.- 5518.pdf
MeToandeckue ykasaHus | MeTepb, roc. yH-T Npom .

ONs CTYOEHTOB O4YHOW M| TexHomnoruni n ausamHa,

» 2022
3a04HON hopm 0By4yeHus no | BbICLU. LK. TEXHONOMUK U

HanpaBfeHWlo  NOArOTOBKMU 3HepreTukn.-CaHkT-
13.03.01 — MeTepbypr: BLUT3
TennoaHepreTuka " cneryntn

TennoTexHnkKa




Kpectun, E. A., Nykc, [TuaporasognHammka (c| Camapa: Camapckui http://www.iprbooksh
A. J1,, MatBees, A. I',, [anemeHTamy npoLEccoB rocyapCTBEHHbIN op.ru/49890.html
LLabaHoga, A. B. annapaToB) apXUTEKTYpHO- 2015
CTpOUTENbHbIN
yHuBepcuteT, 96C ACB

6.1.2 [lononHuTenbHasa y4yebHaa nutepartypa

AHgpwxkmeBcku,  A. | MexaHuka »ungkocTu 1 rasa MuHck: Bblwanwas 2014 http://www.iprbooksh
A wkona op.ru/35498.html
H.H. Magbiwes MmpporasognHamuka [TekcT]: M-Bo o6pasoBaHus U http://www.nizrp.nar
KOHCNEKT NeKuuni Hayku P®, CMGITYPIN. — 2012 od.ru/gidrogazodin.h
Chno6.: CrerTyperi tm

6.2 NepeyveHb npodeccuoHanbHbIX 6a3 AaHHbIX U UHOPMAaLUOHHO-CNPABOYHbLIX CUCTEM

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

2. OnekTpoHHas oubnunoteka BLUT CIb MNYTMTL [OnekTpoHHbI pecypc]. URL: http://nizrp.narod.ru

3. basa pgaHHbIX OonblIOK TexHudeckon 6mbnuotekn "CanT TennoTexHuka" [ONeKTpoHHbIA pecypc].
URL:http://teplokot.ru/

6.3 NMepe4veHb NULEH3UOHHOIo U CBOBOAHO pacnpocTpaHAeMoro NnporpamMmHoro obecneyeHus
MicrosoftWindows 8
MicrosoftOfficeProfessional 2013

6.4 OnucaHue maTepmuanbHO-TEXHUYECKON 6a3bl, HeO6X0AMMON ANA OCYLIECTBIeHUS obpa3oBaTeribHOro
npouecca no AucumninHe

AyauTopus OcHalleHve

MynbTumeguinHoe obopyaoBaHue, cneumanmapoBaHHas mebenb, Jocka
JlekunoHHas y A pyA 4 P A

ayauTopus

CneuvanuaunpoBaHHas mebenb, Jocka
YyebHasa ayguTtopusi




