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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:

MaTtematuka

dusunka

MaporasognHamuka (Mvapasnuka)
Xumus

WHxeHepHas rpadmka

2 KOMNETEHUUWUN OBYYAIOLWLEIroCcsd, ®OPMUPYEMBbIE B PE3YJIbTATE OCBOEHUA OUCLUMINIUHDbI
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

cP MHHOBaL.

dopmbl
3aHATUN

HaumeHoBaHve 1 cofepxaHue pasaernos,

TEM U y4eOHbIX 3aHATUN Nek. Mp. (vachbl)

(4achbl) | (vaco)

Cemectp
(kypc gnsa 3A0)

Pasgen 1. OcHOBHble 3aKOHbl Ta30BOW

OVHaMUKN.

Tema 1. [a3oBad AuMHamMuKa, Kak OCHOBa

OBWKEHUS CKUMaeMbIX cpen B

3HEpPronpoun3BoAsLLEM obopyaoBaHum

TENMOoBbIX, BO3OYXOOYBHbBIX U XONOAUIbHbIX

CTaHUMSX. 0,5 0,3 10,5

MapameTpbl  COCTOSIHAST U OCHOBHblE
ypaBHeHUs  rasoguHamuku. [MapameTpbl
TEYeHMs ra3oBbIX MOTOKOB U CBA3b Mexay| 2
HUMMW.

Tema 2. PacnpocTpaHeHne  cnabbix
BO3MYLLIEHWI B ra3oBOM cpeae.
OcobeHHoCTH pac4yeTta KPUTUYECKUX,
npenenbHbIX CKOPOCTEN [BWXKEHWUsI rasa.
Uucno Maxa, KoadpdPUUNEHT CKOPOCTM.
YpaBHeHMs1,  yCTaHaBnMBawLiMe  CBSA3b
napameTpoB nNoTtoka € 4ucrnom Maxa u
KO3 DOULIMEHTOM CKOPOCTU.

0,5 0,3 10,5




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. OnemeHTbl, ra3oguHaMuKa KpbinoBoro
npoduns u peLlleTkn npodunen.

OcHoBHblE XapaKTepUCTUKN KpPbINTOBOIO
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 npocunen.

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)

0,5 0,3 10,5
0,5 0,3 12,5
0,5 0,3 10,5
0,5 0,3 10,5
0,5 0,3 10,5
0,5 0,3 12,5
0,5 0,3 10,5
0,5 0,3 12,5
0,5 0,3 8,5
0,5 0,7 10,5
6 4 130




KoHcynbTauum n npomexyTodHas
0,25
atTectauus (3auer)
Bcero koHTakTHas pa6ota u CP no 10.25 130
AvcuMnvHe

4 KYPCOBOE NPOEKTUPOBAHUE
Kypcosoe npoekTposaHne y4ebHbIM NiiaHoOM He NpegycMOTPEHO

5. ®OH[ OLIEHOYHbIX CPEACTB ANA NPOBEAEHUA MPOMEXYTOYHOMN ATTECTALUU

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

Kon HanmeHoBaHWe oLueHOYHOro
MokasaTenu oLueHnBaHWs pesynbTaToB 00y4YeHus
KOMMneTeHumn cpencTtea
1. [aeT onpeaeneHusi OCHOBHbIM 3aKOHaM ra3oAWHaMWKK, uanaraet
B3aUMOCBS3b MeXay OCHOBHbIMW YpaBHEHUSIMU, 0ObsicHAET paboumne|1. Bonpochi YCTHOro
OMK-3 npoueccbl B [gBuratensax C MWCMNonb3oBaHWEM 3HaHWW B obnactu|cobecenoBaHus.

rasoguHaMuku. 2. MpakTtuko-
2. BnageeT meTogamu pacyeTa OBuKeHus paboumx cpef B KaHanax|opueHTMpOBaHHHbIE 3agaHus.
NpPoOn3BOJIbHON hOpMbI U HAa 0OTEKAEMbIX MOBEPXHOCTSIX.

5.1.2 Cuctema v Kputepmum oLeHNBaHUA

LLikana oueHuBaHna

Kputepum oueHnBaHns chopMMPOBAHHOCTM KOMMNETEHLMN

YcTHoe cobecenoBaHme

MucbmeHHasn paboTa

3ayTeHo

OOyuarowmica nokasbiBaeT 4OCTATOYHbIN
YPOBEHb 3HAHWI B MpeAenax OCHOBHOMO
y4yebHoro matepumana, 6e3 cyLecTBeHHbIX
OLMOBOK BbIMOMHSET NPefyCMOTPEHHbIE B
nporpaMmMme 3afaHusi; YCBOWIT OCHOBHYHO
nuTeparypy, pPEKOMEHL,0BaHHYO B
nporpamme; cnocobeH 00BACHUTL
B3aVMOCBSI3b OCHOBHBbIX NOHATUI
ONCLUMNNNHBI npu OOMNOMHUTENbHbIX
BOMpocax npenogaeartens. [JonyckaeT He
CYLLIECTBEHHbIE MOrPELUHOCTU B OTBETE,
yCTpaHsieT nx 6e3 nomMoLum
npenogaesarens.

OOyuvatowmmnca [eMOHCTPUPYET [OCTaToOvyHoe
noHMMaHve  YyCrnoBus  3agadyv, BnageHue
HaBblkamMy ero adHanmsa, Bblbopa HYXHbIX
3aKOHOB M (bopMyn ONsi ee pelleHusi, 3HaHue
pasmepHoCTen duramyeckmx BEJTNYMH.
[onyckaeT He3HaunTenbHbIE MOrpeLlHOCTU Npu
nNnpPUMEHEeHMM MaTeMaTuMyeckoro annaparta and
peanusauuu nnaHa peweHus 3agadu. [Nonyunn
npasunbHbIn OTBET, He ucnblTbiBaET
3aTpyOHEHNA C  ero nHTepnpeTaumen.

He 3a4teHo

Ob6yyatowwmiica obHapyxmBaeT nNpobens! B
3HaHMSAX OCHOBHOrO y4ebHOro martepuana,
JonyckaeT npuHUMNWanbHble OWnbkn B
BbINOSTHEHMU npeayCcMOTPEHHbIX
nporpaMMon  3adaHuil, He 3HaKoM C
peKoOMeHOOBaHHOMW  nNuUTepaTypow,  He
MOXET UCMPaBUTb AOMYLLEHHbIE OLLUNBKMN.

Obyvalowmmnca He MOXET npoaHanu3vpoBaTb
yCroBue 3ajayun, HaMeTUTb NfaH ee peLUeHus,
BblOpaTb  PU3MYeckMe 3akoHbl WU MIIOXO
OpUEHTMpPYeTCA B (PM3UYECKMX BENMUMHAX, He
Bnageet MaTeMaTU4ECKUM annapartom.
MpepctaBneHne uyyxom paboTbl, OTKa3s OT
BbINOMTHEHWS 3afaHus.

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

Kypc 2

[[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 YACIIOM Maxa n KOIBdDdDVILWIeHTOM CKOpOoCTN.

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 CKOpPOCTU U MapamMeTpoB COCTOAHUA.

10 Conno Nasans.

HepacquHble peXunmbl Cy>XnBatroLlero consa un conna JlaBans. Pexumbl, NP KOTOPbIX BO3SMOXHO o6paaoBaHMe

11
CKa4dKa yniioTHeHuA B connax JlaBans.

12 |KoHCTpyKTUBHbIE 0COBEHHOCTU TPYy6BOK MuTo-MpaHTns.

MeTtoapl JKCnepemMeHTarnbHOro onpeaeneHna CKOpOCTeVI A03BYKOBOIo 1 CBEX3BYKOBOIO NOTOKOB rasa c

13
ncnonb3oBaHmem Tpyoku MNuto-MNpaHTtns.

14  |OBwxeHure rasa npyu HanU4YMM TPEHUs.

15 MorpaHn4YHbIN CNOWN, OCHOBHbBIE MOHSATUS.

I'Iepexo,q OT NaMUHAPHOIO K Typ6yneHTHomy pexunmy Te4yeHna B NnorpaHN4YHOM crioe. YCnoBHble TONLWNHBI
norpaHN4YHoOro Crio4.

16

17 PacueTt norpaHu4Horo cros.

18  |MoHATMS 0 pacyeTe TypGynNeHTHOro NorpaHMYHOro Crosi.

19 [MorpaHu4HbIf Crioi Npy BOMNbLUMX CKOPOCTAX TEYEHMS MOTOKA.

20 |TeuyeHue rasos 1 NapoB B ANUHHBLIX TPYGONpPOBOAAX.

21 MmppoaomHamnyeckoe nogobue Te4eHnst BA3KOW N CXMMAEMOWN cpeabl.

22  |OcHoBbI TEOPUU MOAENMPOBaHUS, YCroBust nogobus. Onpeaensowmne KpuTepun.

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 nony4nTcs, ecnun 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, onpegensiolime 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 aTTeCTaLUun pernameHTUPOBaHO foKanibHbIM HOpMaTMBHbIM aktom CII6IYMNT[
«lMonoxeHne o0 NpoBeAEHMM TEKYLLLETO KOHTPOSSA YCNEBAEMOCTM M NMPOMEXYTOYHON aTTecTaLmm obydarowmxcsa»

5.3.2 ®opma npoBeaeHUsi NPOMEXYTOYHOMW aTTecTauum No gucumnimnHe

YcTHada X lMucbMeHHasn X KomnbloTepHoe TecTupoBaHue NHas

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

B TeueHne cemecTpa BbINOMHSIOTCA KOHTPOrbHbIE paboThl;
B03MOXHOCTb MONb30BaTbCA CNPaBOYHLIMU MaTepranamu, KanbKynaTopom;
Bpemsi Ha nogroToBky oTBeTa no 6unety 30 MUHYT.

6. YYHEBHO-METOOAMYECKOE N UH®OPMALMUOHHOE OBECNEYEHWE OUCLUUNITUHDbI
6.1 YyebHas nutepatypa

ABTOp 3arnasue | MN3paTenbcTBO [loa wsgaHusa | Ccbinka
6.1.1 OcHoBHas y4yeb6Has nuTepaTtypa
H.H. Mapgeiwes MoporasognHamuka [Tekct]:| M-Bo o6pasoBaHus u http://www.nizrp.naro
KOHCMEKT NneKuni Haykn P®, CMN6ITYPII. — 2012 d.ru/gidrogazodin.ht m

CI16.: CIerTyprl

6.1.2 lononHuTenbHas y4yebHas nutepartypa

Angpuxmesckuin A. A. |MexaHuka XngkocTu 1 rasa MuHck: Bbiwaniwas 2014 http://www.iprbooksh
wkona op.ru/35498.html




KpectuH E. A., Jlykc A.|l'vaporasognHamuka (c] Camapa: Camapckuit http://www.iprbooksh
Jl., MatBeeB A. [.|anemeHTamn npoLeccoB u rocyaapcTBEHHbIN op.ru/49890.html
LLlabaHoBa A. B. annapaTtos) apXUTEKTYpHO- 2015
CTPOUTENBHbIN
yHuBepcutet, 95C ACB

6.2 NMepe4yeHb npodheccnoHanbHbIX 6a3 AaHHbIX U UH(POPMALMOHHO-CNPABOYHbIX CUCTEM

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

2. OnekTpoHHas oubnuoteka BLUTS CIMNB MYNTA [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 CBOBGOAHO pacnpoCcTpPaHAeMOoro NporpamMmmHoro oéecnevyeHus
MicrosoftWindows 8
MicrosoftOfficeProfessional 2013

6.4 OnncaHue maTepuanbHO-TEXHUYECKOMN 6a3bl, HeO6XoAMMOW ANA OocylLlecTBNEeHNA obpa3oBaTenbLHOro
npouecca no gucumnnuHe

AyauTopus OcHalleHne

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

ayautopust

CneuvanuanposaHHasa meGenb, Aocka
YyeGHas ayautopus
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