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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:

MpepBaputenbHas NOArOTOBKAa MpeAnornaraeT co3faHne OCHOBbLI ANt (DOPMUPOBAHUS KOMMETEHUMI, YKa3aHHbIX
B M. 2, MPY U3YYEHUN OUCLMNINH:

2 KOMMETEHUWU OBYYAIOLLEITOCA, ®OPMUPYEMbBIE B PE3YJIbTATE OCBOEHUA OAUCLUNIUHDbI

OlNK-4: Cnoco6eH 4eMOHCTPMpPOBaTb NPMMeHEeHUe OCHOBHbIX CMOCOGOB Nosy4eHusi, NpeobpasoBaHus,
TpaHcnopTa U UCNOMb30BaHWs TeNJOThl B TENNMOTEXHMYECKUX YCTAaHOBKaX U cucTemax

3HaTb: OCHOBHbIE 3aKOHbI OBWXEHMWSA rasa; MeToabl pacyeTa ABMXEHUA pa60q|/1x cpef B KaHanax npou3BoSibHOW (bOprI
M Ha 06TekaeMbIX MOBEPXHOCTSAX.

YmeTb: onpenendaTtb NnapamMeTpbl MOTOKOB B KaHanax HpOMSBOJ’IbHOVI (bOprI N Ha obTekaemblx NMOBEPXHOCTAX.

Bnapetb: pacyeTamMmu TENNOTEXHNYECKMX YCTAaHOBOK U CUCTEM NO 3afaHHbIM MeToAMKaM C NpMMeHeHUneM TeopeTndeckmnx
OCHOB rmgporasognHamukn.




3 COOAEPXAHUE OANCLUMITIUHbI

KoHTakTHas paboTta

cp dopma
Jlek. Mp. J1ab. (4acs) TekyLlero
(4achkl) | (vackl) | (4acel) KOHTpOIis

HaumeHoBaHve 1 cofepxaHue pasfenos, TeM v
y4eOHbIX 3aHSATWIA

CemecTtp
(kypc ons
3A0)

Pasgen 1. OcHOBHble 3aKOHbI FA30BOM AMHAMUKW.

Tema 1. [a3oBas [OMHaMMKA, Kak OCHOBa [OBUXKEHUSI
CXUMaeMbIX cpea B 3HEpPronpomn3BoasiLLEM
obopynoBaHun TENMoBbIX, BO30YXOAYBHbIX "
XONOANIbHBIX CTaHLMSX.

MapamMeTpbl  COCTOSIHUSI U OCHOBHble  YypaBHEHWSI 2 1 2 475
rasoguMHamukn. lMapameTpbl TeYEHUsI ra3oBbiX MOTOKOB WU ’
CBSI3b MEXAY HUMMN.

Tema 2. PacnpoctpaHeHne cnabbix BO3MYyLUEHUA B
rasoBou cpege.

OcobeHHOCTM  pacyeTa  KpPUTMYECKMX,  MNpPeAerbHbIX
ckopocTen aBuXeHunsa rasa. Ymcno Maxa, koadhpuumeHT
CKOpPOCTMW. YpaBHeHus, yCTaHaBnmBawLme CB43b 2 1 2 3
napamMeTpoB MNoToka ¢ yucrnom Maxa u koadhdpuumeHTom
CKOpPOCTH. o

Tema 3. YoapHag BonHa. Ckadku ynrnoTHEHUS.

MpAMON ckayek YNIOTHEHWUs!, onpegenieHMe CKOpoCTU U
napaMeTpoB COCTOSIHUS MNpW Mepexode 4epes3 npsamon
ckadek YnroTHeHusl. YpapHasi aguabata. Kocon ckadek
ynnotHeHnsi. OnpederneHne CKopocTM U napaMeTpoB 2 1 2 3
COCTOSIHUS.

Tema 4. Conno JlaBans.

HepacueTHble peXMMbl CyXXMBAIOLWEro conna W conna
NaBans. PexuMbl, NMpu KOTOPbIX BO3MOXHO 0GpasoBaHue
cKauka ynrnoTHeHus B connax Jlasans. 2 1 2 4

Pasgen 2. Metogbl onpegeneHus CKoOpoCTeN MNOTOKOB
rasa.

Tema 5. KOHCTpyKTMBHble 0COGEHHOCTM Tpybok [1uto-
MpaHTns.

MeTogbl 9KCNEepUMEHTaNbHOro OnpeaeneHns CKopocTen
OO3BYKOBOIO M CBEX3BYKOBOrO  MNOTOKOB rasa C
ncnonb3osaHmem Tpybku Muto-MpaHTns. 2 1 1 3
PP Ne 1 «OnpepgeneHne CKOPOCTM MOTOKA C MOMOLLbIO
Tpy6ok Muto—lpaHatns».

PIre,0

Tema 6. [IBMKeHMe rasa npu Hann4mm TpeHUsI.

lMorpaHnyHbIN  CNOW, OCHOBHbIE MNOHATUSA. [lepexon oT
NaMVHapHOIO K TypOyneHTHOMY pexuMy TeyeHus B
MOrpaHNYHOM Croe. YCMOBHblE TOMLWMHbLI MOrPaHUYHOro 2 1 1 3
cnosi.




Tema 7. PacyeT norpaHN4HOro cnos.

MoHATMA o pacyeTe TypOyneHTHOro MOrpaHU4HOro Cros.
MorpaHnyHbIM crno Mpu BOMbLUMX CKOPOCTSIX TEeYeHUus
noToka. TeyeHne rasos " napoB  AOJIMHHbIX
TpybonpoBoaax.

PP Ne 2 «[asoguHamunyeckun pacdeT MnorpaHUYHOro
Cros Ha MIOCKOW nnacTvHe, o6TekaeMoW MOTOKOM
BA3KOrO rasay.

Tema 8. 'mgpogmHammdeckoe nogobne TeyeHust BA3KON U
cXnmaemon cpefpbl.

OcHoBblI Teopun MoOAENUPOBaHUS, YCNoBus nogobus.
OnpegensioLme Kputepuu.

Pazgen 3. XapakrepucTuku pelueTok npodunen.

Tema 9. J3nemeHTbl, mMApPOAUHAMUKA  KPbITOBOro
npocouns n peLeTkn npocunen.

OCHOBHble  XapakTepUCTUKU  KPbINoBOro  npoduns.
Teopema  XKykosckoro. [octynat  YanneimmHa  —
>KykoBckoro.

Tema 10. BnnsHne BSA3KOCTM Ha CUITOBOE BO3AENCTBUE
noToka:

AapoavHamunyeckne  KoadpduumeHTol.  Kputudeckoe u
MakcumarnbHoe 4ucrio Maxa. [loTepu 3Heprun B
peLueTkax npodunen.

Paszgen 4. XapaKTepuCTUKM MSIOCKUX  AUddY30PHbIX
peLueTok npodunen.

Tema 11. Inockasa pelueTtka npounen.

OcCHOBHble  TreOMETpMYECKME U adpoguHaMuyeckue
napameTpbl peLeTkn npodunen.

Teopema  XKykoBCKOro O  CWMOBOM  BO3AENCTBUU
NOTEeHUManbHOro noToka C OTAefbHbiM npodunem B
peLueTke.

Tema 12. OOwme nonoXeHust pacyeTa rasonpoBOaOB
MoTtepu [aBneHus no AnvHe rasonposona.
KoaddpuumneHTbl conpoTnBneHus dapcu-Bencbaxa.

PP Ne 3 «Pacuetr HeobGxoammoro nepenaga AaBleHust
ONs TPaHCMOPTUPOBKE 3a[aHHOro pacxopa Bosdyxa Mo
OJIMHE CINOXHOro rasornpoBoga. Bbibop ueHTpobexHoro
Komnpeccopa No MOLLHOCTUY.

Wtoro B cemecTtpe (Ha kypce gns 3A0)

O,PrP

KoHcynbTauumn n npoMexyTouHasa attectaums (3adver)

34

17

17

39,75

0,25

Bcero koHTakTHasa pa6orta u CP no gucumnnuHe

68,25

39,75

4 KYPCOBOE NPOEKTUPOBAHUE

KprOBOG npoeKkTnpoBaHmne yqeﬁHblM nraHoM He npeaycMoOTpeHO




6.1 NMokasaTtenn oueHUBaHNA

5 BANNbHO-PEUTUHIOBAA CUCTEMA OLIEHUBAHUSA
Vicnonb3oBaHue 6annbHO-PEUTUHIOBON CUCTEMBI HE NPEAYCMOTPEHO.

6. OMTMCAHUE NOKA3ATENEW, KPUTEPUEB, CUCTEMbI U CPEACTB OLIEHUBAHUSA PE3YNILTATOB

OBYYEHUA

Koo komneTteHumn

MokasaTenu oLeHUBaHUsi pe3ynbTaToB O0yYeHus!

OlK-4

dopMbl 1 Ha 06TEKAEMBIX MOBEPXHOCTSIX.

1. JaeT onpeaeneHusi OCHOBHbIM 3aKOHaM ra3oguHAMWMKW, M3rnaraeT B3auMMOCBSI3b
MEXAy OCHOBHbIMWU ypaBHEHUSMK, obbACHAEeT paboudnme npoueccbl B ABUratensx c
MCMONb30BaHNEM 3HAHUM B 00f1acTy ra3aognHaMUKN.

2. Bnageet meTogamu pacuyeTa OBWXeHUs paboymx cped B KaHamax Npou3BOSIbHOM

6.2 Cuctema u KpuTepum oLeHUBaHUA

LLikana oueHnBaHuSA

Kputepum oueHnBaHms cchopMnUpoBaHHOCTU KOMMNETEHLMI

YcTHoe cobecenoBaHue

MncbmeHHas paboTa

3a4yTteHo

Obyyvalowmincss nokasbiBaeT A0CTaTOYHbIN
YpPOBEHb 3HaHWI B npegenax OCHOBHOIO
y4yebHoro matepuana, 6e3 CyLleCTBEHHbIX
OLIMBOK BbIMOMHSAET MPEeAyCMOTPEHHblE B
nporpaMMe 3afaHusi; YCBOMST OCHOBHYIO
nuTeparypy, pPEeKOMEHA0BaHHY0 B
nporpamme; cnocobeH 00BACHUTL
B3aMMOCBHA3b OCHOBHbIX MOHATNIA
AVNCUUNINHBI npu [OOMONMHUTENbHbIX
Bonpocax npenoaasatensi. [JonyckaeT He
CYLLUEeCTBEHHbIE MOrpeLUHOCTM B OTBETE,
ycTpaHseT nx 6e3 MOMOLLIM
npenoaasaTensi.

OOyuvaroLwmiics OEMOHCTPUPYET [OCTaTO4MHOE
NMoHMMaHWe  YCNoBUS  3ajayu,  BnageHue
HaBblkaMW €ro aHanu3a, Bblbopa HYXHbIX
3aKOHOB U (pOpMyn ONs €ee peLUeHusl, 3HaHue
pa3mepHocTei dmanyecknx BEINYUH.
[onyckaeT He3HauuTenbHble MOrPELLHOCTM MpU
NMPUMEHEHUN MaTemMaTU4Yeckoro annapaTta gns
peanusaumm nnaHa peLleHns 3agaum.
Monyynn npaBuUNbHLIA OTBET, HE WCMbITLIBAET
3aTpyLHEHWS C ero UHTeprpeTauunen.

He 3a4teHo

OO6yuvatowwmiica obHapyxuBaeT npobensl B
3HaHUAX OCHOBHOro y4yebHoro mMaTepuana,
JornyckaeT npuHUMNuanbeHble ownbkun B
BbIMOSTHEHMU npenyCMOTPEHHbIX
nporpaMmMon  3afaHwin, He 3HakoM C
pekoMeHA0BaHHOM nutepatypon, He
MOXET UCMPaBUTb AOMNYLLEHHbIE OLLNOKN.

OOyuvarowmiics He MOXeT npoaHanManpoBaTb
ycrnoBue 3afjayun, HaMeTWUTb NNaH ee peLUeHus,
BbiOpaTb  pu3ndeckne  3aKkOHbl U MIIOXO
OpUEHTUpPYeTCS B (PU3NYECKUX BEMMYMHAX, He
Brnageet MaTemaTU4eckum annapaTtom.
MpenctaBneHne 4dyxon paboTbl, OTKas oOT
BbIMOSTHEHNS 3a4aHus.

6.3 TunoBbIe KOHTPONbHbIE 3a4aHusi /UMK UHbIe MaTepuanbl, UCNONb3yeMble AN OLeHKU pe3ynbTaToB
obyyeHus
6.3.1 TunoBble KOHTPOJbHbIE BONPOCHI

Ne n/n

dopMynMpOBKM BOMPOCOB

Cemectp 4

MapoanHammnyeckoe nogobre TeveHUs BA3KON U CXMMaeMoun cpeabl.

OcHoBbl Teopun moagenunpoBsaHua, ycrosua nogobus. Onpe,u,enmou.l,me Kputepun.

Onpepensiowme Kputepun nogobus.

Ma3oBas gMHaMUKa, Kak OCHOBA ABWKEHNSA CXUMaEMbIX cpen B 3HepronpoussoadLlLem O60py,D,OBaHVIVI
TennoBbIX, BO3AYX0A4YBHbIX N XONOAWI1bHbIX CTaHUNAX.

I'Iapameprl COCTOAHNA N OCHOBHbIE YpaBHEHUA ra3ognHaMUKN.

I'Iapameprl TEe4YeHUA ra3oBbiX NMOTOKOB N CBA3b MeXOy HUMU.

PacnpocTtpaHeHue cnabbix BO3MYLLEHWIA B ra30BON Cpeae.

OcobeHHocTHn pacyeTa KpuTn4ecknx, npeaeribHblX CKOpOCTeVI ABWXEHNA rasa.

Yucno Maxa, koaddULIMEHT CKOPOCTH.

ypaBHeHMﬂ, yCTaHaBlnnBawLine CBA3b NapamMmeTpoB NOTOKa C YNCITOM Maxa n KOSd)(bVILJ,VIeHTOM CKOpPOCTHW.

yp,apHaﬂ BonHa. Ckaykum YNIOTHEHUA.

Onpep,eneHme CKOPOCTW 1 NapameTpoB COCTOSHUSA rasa rnpu nepexoge Yyepes NpsiMon CKayok YnioTHEHUS.

oInlZlalo|e|vjo|ol & |wiNn]|=

YpaapHasa agnabata. Kocon ckayok ynnoTHEHUS.

RN
N

YNIOTHEHUA.

Ckayky ynrnoTHEHNS1 UBMEHEHMUSI CKOPOCTM 1 NapamMeTPOB COCTOSIHUSI MPY Nepexode Yepes ckayok

—_
()]

Conno JlaBans.




16 HepacuyeTHble pexumMbl CyxxmBatoLLero conna u conna Jlasans.

17 Pexumbl, Npn KOTOPbIX BO3MOXXHO o6pasoBaHme CKa4Ka ynrnoTHeHud B connax JlaBans.

18 KoHcTpyKkTMBHBIE 0COGEHHOCTU TPYOOK MNuTo-MNpaHaTns.

19 MeToabl JKCNepuMmeHTarnbHOro onpeaeneHna CKOpOCTeﬁ O03BYKOBOIO 1 CBEPX3BYKOBOIO NOTOKOB rasa.

20 Wcnonb3sosaHuem Tpybku MNuto-MNpaHatna ons onpeaeneHnst CKOPOCTEN MNOTOKa.

21 [BwxXeHne rasa npy HanM4unn TpeHus.

22 MorpaHnyHbI cnon, OCHOBHbIE MOHATUS.

23 |Mepexod oT naMMHApHOIO K TYpOYNEHTHOMY PeXMMy TEeYEHUS B NMOrPaHUYHOM CIIoe.

24 YCnoBHble TOMWWHbBI MOrPaHUYHOIO Crost.

25 PacueT norpaHnyHoro cnos.

26 MoHATNS 0 pacdeTe TypOYyNEeHTHOrO NOrPaHNYHOro Crost.

27 MorpaHnyHbI Cnow Npu 6oMbLUMX CKOPOCTAX TEYEHUS MOTOKA.

28 TeyeHne ra3oB 1 NapoB B AJIMHHbIX TpybonpoBoaax.

29 MoTepw faBneHus Npy ABUXKEHUM ra3a no Tpybonpoeoay.

30 3aBMCcMMOCTb KO3ahdULIMEHTa CONPOTUBIIEHNS A OT pexnma ABUXEHUS rasa B TpyOOnpoBoae.

6.3.2 TunoBble TecTOBble 3a4aHUA

He npegycmoTtpeHo.
6.3.3 TunoBbIe NPaKTUKO-OPUEHTUPOBaHHbIe 3afaHusA (3agayun, Kenchbl)

3apgava 1.

Camonert, netawuin y noBepxHoctu 3emnu (p=0,1 Mlla), umeet M=0,7.

OnpenenuTb NoBbILEHWE TEMMepaTypbl, NIOTHOCTU U AaBMEHNsI B HOCOBOM TOYKe oro3ensika.

Hartn owmnbky, koTopas nony4uTcs, ecnu onpeaenute Ph 6e3 yyeta cKMmaemMocTn Bo3adyxa, T.e. No dhopmyrne
Po=p*W"2/2.

3apgava 2.

Bo3gyx BbiTekaeT u3 GannoHa B atMmocdepy 4vepes cyxatwweecsa conno ¢ gnametpom 10 mm. B Gannone
Temnepatypa T*=1270C n gaBneHue p*=1,0 MlMa.

Hantn ckopocTb UcTeveHnst 1 MacCoBbIA CEKYHOHbIN pacXo.

6.4 MeToguyeckue maTepuansbl, onpegensiowme npowleaypbl OLLEHUBaHUA pe3ynbTaToB 0by4eHUs
6.4.1 YcnoBus aonycka oby4aroLerocs K npoMexxyTo4HOM aTrectaLlmm U NOpsAAoK NMMKBMAAUUN akageMn4yecKkomn
3a10/MKEeHHOCTH

[MpoBeneHne NPOMEXYTOYHOW aTTecTauuMum perfnaMmeHTUMPOBaHO JoKanbHbIM HopmaTtuMBHbIM aktom CII6ryYnTa
«lMonoxeHne o0 NpoBeAeHMUN TEKYLLIErO KOHTPOMS YCNEBAEMOCTM U MPOMEXYTOUYHOM aTTecTaLumn obyyaroLLnxXca»

6.4.2 ®opma npoBeaeHUA NPOMEXYTOYHOM aTTecTalmMm No gucCUmUniiMHe

YcTHas + NMncbmeHHasn + KoMnbloTepHOEe TeCcTMpoBaHme NHas

6.4.3 OcobeHHOCTU NpoBeAeHNA NPOMEXYTOYHOM aTTecTalMmu No QUCLUNIHe

B0O3MOXXHOCTb MOMb30BaTLCA CMPABOYHLIMKU MaTepuanamu, KanbKynsiTopom;
Bpems Ha noagrotoBky otBeTa 30 MUHYT.

7. YYHEBHO-METOANYECKOE N M(H®OPMALMOHHOE OBECNEYEHUE AUCLIUNITUHDI
7.1 YuyebHana nutepaTtypa

ABTOp | 3arnasue | N3patenscTBo | "oa wspaHus | Cceblinka
7.1.1 OcHoBHas y4ye6GHas nuTepaTypa
H. H. Magbiwes, T.|MOPOIASOONHAMUKA. http://nizrp.narod.ru/
0. KopotkoBa,A. M. |YacTb 2. BbinonHeHne | M-Bo Hayku U BbiCLLErO metod/tsuitd/166510
XnbIHOBCKNIA KypCcOBOW paboTbl: | o6pasoBaHusa PP, C.- 5518.pdf
meToanyeckue ykasaHus | lMeTepb, roc. yH-T Mpom .

ONA  CTYOEHTOB O4YHOM M| TexHororuin u ausanHa,
3a04HON hopm 0OyyeHus Mo | Bbicll. WK. TEXHOMOMMU U
HanpaBneHnio  NOArOTOBKM 3HepreTukn.-CaHkT-
13.03.01 — MeTtepbypr: BLUT3
TennoaHepreTmka n crneryntq
TENNOTEXHNKA

2022




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

7.1.2 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

7.2 MNepeyveHb npocheccnoHanbHbIX 6a3 AaHHbIX U MHPOPMaLMOHHO-CNPABO4YHbLIX 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/

7.3 NMepe4veHb NULEH3UOHHOIro U CBOBOAHO pacnpocTpaHAeMoro NnporpamMmMHoro obecneyeHus
MicrosoftWindows 8
MicrosoftOfficeProfessional 2013

7.4 OnucaHue maTepuanbHO-TEXHUYECKOM 6a3bl, HeO6X0AMMON ANA OCYLIECTBIeHUS obpa3oBaTeNibHOro
npouecca no AucumninHe

AyauTopus OcHalleHve

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

ayauTopus

CneuvanuaunpoBaHHas mebenb, Jocka
YyebHasa ayguTtopusi




