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Pabouas nporpamMmma AMcUMNMHBLI COCTaBEHa B COOTBETCTBUM C heaeparnbHbiM rocyaapcTBeHHbIM 0b6pa3oBaTesbHbIM
CTaHOapToM Bbicllero obpasoBaHus No HanpaeneHuto noarotoBku 13.03.01 TennosHepreTvka W TENNOTEXHUKA,
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CoctaButens (u):
KaHampaTTexHU4YecknuxHayk, AOLEHT XnblHOBCKMA A.M.

Ot kadeapbl cocTaBuTeENs: 3nobuH B.T".

3aBegyowmn  kadeapon TEennocuroBbiX YCTAHOBOK U
TEennoBbIX ABUraTenemn

Ot BbINycKatoLleln kadeapsbi: 3n06uH B.I".
3aBenyownii kacbeapon

MeToanyeckunotaen: CmupHoBa B.I".



1 BBEAEHUE K PABOYEW NPOrPAMME OUCLUMMNIIUHBI

1.1UenbancumnnuHebi: C¢)OpMVIpOBaTbKOMI'IeTeHLI,VIVIO6y‘-IaIOUJ,eI'OCF|BO6J'IaCTVITeOpeTVI‘-IeCKVIXMeTOD,OBpaCLIeTa

ABVDKEHUSITa3aBaNIEMEHTaX3HEPrETUHECKOrOMTENNOTEXHUYECKOro060pYyA0BaHNS, NPOLLECCOBNPEe06pa3oBaHNSIHEPTMUBTY
pbomalumHax.

1.23apaunMaucLUUNInHLI:

'OBJ'IaJJ,eTbOCHOBHbIMVIFIOHHTVIHMVIF&Z%OBOVID,VIHEMVIKM,TepMVIHOJ'IOFVIeVI,3aKOHaMVI ,OCHOBHbIMUMNpoOLeccamMun,npoTek
arnwnmMmmneTennoBbIXMaLllUHAX.

*YMeTbnonb3oBaTbcMeTOAaMMpacyeTara3oguHaMMYeCcKUXnpoLLEeCCOB.

*YCBOUTLOCHOBHbIEHAMNPABNEHUAMOBLILLEHNAI(PDEKTUBHOCTUTENNOBLIXMALLMHMAMNNAPaToB.

*[NprobpeTeHNeHaBbIKOBUCTONb30BaHNSAOCHOBHbLIXYPaBHEHWUra3oAMHaAMUKMAIsSipacyeTaTeYeHnn, BblpaboTkny M
€HUNIKCNepPUMEHTanbHOronccnegoBaHusMaHanM3axapakTepucTUKTENI03HepreTuieckoroobopyo0BaHNANTYPOOMALLNH.

*[1pNBUTLCNOCOBHOCTUKCAMOCTOATENBHOMYNPUOBPETEHNIOMUCTIONB30BaHUIOBNPAKTUYECKONAEATENBHOCTUHOBBI
X3HaHUNNYMEHUN.

1.3TpeboBaHusAKNpeaBapUTENIbHONNOArOTOBKEOOYyYaloLerocs:

MpenBapuTenbHasinogroToBkanpeanonaraeTco34aHNeoCHOBbIANS(OPMUPOBAHUSIKOMINETEHLIMI, YKa3aHHbIXBMN.2
,IPUN3YYEHNNONCLUINIIUH:

Martematuka

dusmka

UHxeHepHasirpadmka

Xumus

vaoporasognHamuka (Mmapasnuka)

2 KOMNETEHUMN OBYYAIOLWEIOCs, ®OPMUPYEMBbIE B PE3YJNIbTATE OCBOEHUA OUCLUNNUHBI
OlNK-3: Cnoco6eH geMOHCTpUpoOBaTb NPUMEHEHNE OCHOBHbIX CMOCOOOB Nony4YeHusi, npeobpasoBaHus,
TpaHCMopTa M NUCMOJNIb30BaHUA TENJOThI B TEMJIOTEXHUYECKUX YCTAaHOBKaxX U cuctemMax

3HaTb:OCHOBHbIe3aKOHbIJJ,BI/I)KeHI/IFIFa3a; MeTOJJ,bIpaC‘-IeTa,D,BVI)KeHI/IﬂpEGO‘-IVIXCpeJJ,BKaHaJ'IaXI'I powunsson bHOVIqDOprIMHaOGTe
KaeMbIXNOBEPXHOCTAX.

YmeTb:on peaenatbnapa MeprII'IOTOKOBBKaHaﬂaXI'IpOVISBOﬂbHOI;I(*)OprIVIHaOGTeKEIEM bIXMOBEPXHOCTAX.

Bnapetb: pacyeTaMnTeNn0TEXHNYECKNXYCTAaHOBOKMUCUCTEMNO3adaHHbIMMETOQNKaMCNpMMeHeHnemMTeopeTn4eCKMXoCcHOB
rmgpora3ognHamMmmnKkn.




3 PE3YJIbTATbI OBYYEHUA NO AUCLUUMINHE

HaumeHoBaHve 1 coaepxaHune pasgenos,
TeM 1 y4eBHbIX 3aHATUIA

CewmecTtp
(kypcona3A0)

KoHTakTHasipaboTta

Jlek.
(4achbl)

Mp.
(4achbl)

CP
(4achbl)

MHHOBaLU.
dopMbI3aHATUIN

Pasgen 1. OcHOBHble 3aKOHbl ra30BOW
JOVHaMUKN.

Tema 1. NasoBasi gMHamMuKa, Kak OocHoOBa
OBWKEHUs CXXMMaEeMbIX cpen B
3HEpPronpoun3BoasLLEM obopyaoBaHum
TENnoBbIX, BO3AYyXO4YBHbIX "
XONoAUNbHbIX CTaHLUAX.

[MapameTpbl COCTOSIHUST U OCHOBHbIE
ypaBHEeHUs rasognHamukn. [lapameTpbl
TeYeHNsi ra3oBbIX NOTOKOB M CBS3b MeXay
HUMW.

Tema 2. PacnpocTpaHeHne cnabbix
BO3MYLLEHMI B ra3oBOK cpeae.
OcobeHHOCTM  pacyeTa  KPUTUYECKMX,
npegenbHbIX CKOPOCTEW ABWXEHUA rasa.
Uncno Maxa, KoaddUUMEHT CKOPOCTH.
YpaBHeHMs1, yCTaHaBnvBawLline CBHA3b
napameTpoB notoka ¢ uucnom Maxa u
KO3 PULMEHTOM CKOPOCTML.

Tema 3. VYpapHaa BonHa. Ckayku
YMAOTHEHUS.

Mpsimon cKavek YNNOTHEHUA,
onpegenieHMe CKOpocTU M napamMeTpoB
COCTOSIHUS NpU nepexoae vepes NpsiMon
ckayek ynnoTHeHus. YpapHas aguabaTa.
Kocon ckayek ynnoTHeHus. OnpegeneHune
CKOPOCTU U NapaMeTpOB COCTOSIHUS.

Tema 4. Conno JlaBans.

HepacuyeTHble peXxumbl  CyXMBaOLLETO
conna u conna JlaBansa. Pexumbl, npu
KOTOpPbIX BO3MOXHO OOpasoBaHMe ckayka
ynroTHeHus B connax JlaBansi.

Pasgpen 2. MeTogbl  onpegeneHus
CKOpPOCTEN NOTOKOB rasa.

Tema 5. KoOHCTpyKkTMBHble 0OCOGEHHOCTU
Tpybok Muto-lMpaHTns.

MeTogapl 3KCrnepemMeHTarbHOro
onpegerneHns CKopocTeil [O3BYKOBOIO U
CBEX3BYKOBOIO NMOTOKOB rasa c
ncnonb3oBaHvem Tpybku Muto-MNpaHTns.
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Tema 6. [IBukeHune rasa npu Hann4mm TpeHus.
lMorpaHu4YHbIA  CMOW, OCHOBHbIE  MOHATUS.
lMepexon oT namwmHapHOro k TypbyneHTHoMy
peXMMy Te4YeHuMss B MOrpaHW4YHOM  CIIOe.
Y CNOBHbIETOSLLMHBINOrPaHUYHOIOCIIOS.

Tema 7. PacyeT norpaHMYHOro cros.

MoHaTns o] pac4yeTe TypbyneHTHoro
norpaHu4Horo cnosi. orpaHnyHbIA cnow npu
OonblIMX  CKOPOCTAX  TeyeHus noToka.
Te4yeHunerason " napoe B
ONMHHBIXTpYBonpoBoaax.

Tema 8. [IngpoguHamuyeckoe nogobue
TEeYEeHNs1 BA3KON N CXXMMaeMOoW cpeabl.
OcCHoBbI TEOpPUN MOAENUPOBAHUS, YCITOBUS
nogobus. OnpegensitoLmMekpuTepPUn.

Paspen 3.
XapakTtepucTukmpeLueToknpodunen.

Tema 9. OnemeHTbl, ra3ognHaMmnKa KpblrioBOro
npodomns u peweTkn npodunen.

OcHoBHble XapaKkTepucTuku KpbIIIOBOrO
npoduns. Teopema Kykosckoro.
MoctynatHannbirmHa — XKykoBckoro.

Tema 10. BnuaHue BHA3KOCTUM Ha CuUNoBoe
BO34eNCTBME MOTOKA:

AspoanHamumyeckme KO3 PULMEHTDI.
Kputudeckoe n makcumanbHoe uymcno Maxa.
MoTepuaHeprnm B pelueTkaxnpodunen.

Paspgen 4. XapakTepucTuku MMOCKUX
AN dY30pHbLIX peLleTok npodunen.

Tema 11. lNnockas pelweTka Nnpocunen.
OcHoBHble reomeTpuyeckne n
aspoaMHaMuMyeckue  napameTpbl  peLlleTKu
npocpunen.

Teopema >KyKOBCKOro 0 CUoBOM BO3EeNUCTBUN
noTeHunanbHOro notoka C  OTAENbHbIM
npodunemM B peLueTke.

Tema 12. O6006LLEHHbIE XapaKTEPUCTUKM.
HomuHanbHbIN pexum. maBHas
XapaKTepucTnka  HOMMWHAmbHbIX  PEXWMOB.
MpodunupoBaHve AMddy30pHbLIX peLleTok Ha
3a/laHHble YCroBUS.

WUtoro B cemecTpe (Ha kypce ansa 3A0)

KoHcynbTauumn n npoMexyTovHas atrectaums
(3auer)

0,5 0,3 7
0,5 0,3 7
0,5 0,3 9
0,5 0,3 8
0,5 0,3 9
0,5 0,3 7,5
0,5 0,7 10,5
6 4 94
0,25




Bcero koHTakTHasa pa6bota u CP no

10,25 94
OVUCUMMIIMHE

4 KYPCOBOE NPOEKTUPOBAHUE
KypcoBoe npoekTnpoBaHue y4ebHbIM NaHoOM He NPeayCMOTPEHO

5. ®OH[ OLIEHOYHbIX CPEACTB AN NPOBEAEHUA NPOMEXYTOYHOW ATTECTALMU

5.1 OnucaHue nokasaTteneu, KpuTepmeB U CUCTEMbI OLleHUBaHUSA pe3ynbTaToB 00y4yeHUsA
5.1.1 Noka3saTennoueHnBaHUA

KogkomneTteHumm MokazaTenuoLeHMBaHNAPe3yibTaToBOGYYeHs! HaunmeHoBaHVeoLeHoYHorocpeacTBa
1. [aet onpegeneHna OCHOBHbIM 3akOHaM ra3oguMHaMuKu,
usnaraet B3aMMOCBSI3b MEXAY OCHOBHbIMW YypaBHEHUAMW,|1. Bonpocsbl YCTHOTIO
OnK-3 ob0bsicHAeT  paboune  npouecchl B  ABuratensix  c|cobecenoBaHus.
UCMoNb30BaHWEM 3HaHWiA B 061acTu razoanHaMuKu. 2. MpaKTVKO-0pNEHTMPOBaHHHbIE

2. Bnageet metogamm pacudeTta ABMXeHUs paboumx cpen B|3agaHus.
KaHanax npoumsBofibHOM Gopmbl U Ha  obTekaembIx

5.1.2 Cuctema 1 KpuTepmMmoLeHnBaHus

KputepumoueHnBaHUAchopMnMpoOBaHHOCTUKOMMNETEHLMI
LLikanaoueHnBaHus
YcTHoecobecenoBaHme MucemeHHasgpaboTa

Ob6yuvatowuics nokasbiBaeT

AOCTaTOYHbIA  YPOBEHb 3HAHWWA B

npeaenax OCHOBHOTO  y4€6HOr0 | OGyyatoLLmiicst OEeMOHCTpupyeT JoctaToyHoe

maTepuana, 6e3  CyLWECTBEHHbIX |nonumaHme yCNoBuWs 3a0a4uu, BnageHne HaBblkaMu ero

oLmbok BbINONHACT |aHanm3a, BbIGOpa HYXKHbIX 3aKOHOB U (hopMyn ANs ee

NMPeAyCMOTPEHHbIE B MPOTPaMME |pejiigHna, 3HaHME  pa3MepHOCTen  PU3NYECKUX
3auTeHo 3afjaHus, ycsoun OCHOBHYIO [geninumH. [lonyckaeT He3HauMTenbHble MOrpeLIHOCTH

nutepatypy, PEKOMEHAOBAaHHYIO B |npy npumeHeHWM MaTemaTuyeckoro annaparta ans

nporpamme;  crocobeH 06139'0"“/‘“3 peanusauum nnaHa peLueHust 3ajaum.

B3aMMOCBSI3b  OCHOBHbIX  MOHATUY | MonyynnnpasunbHLIROTBET,

AnCUMNInNHBL MPU AONONHUTENbHBIX |HencnbITbiIBAaET3ATPYAHEHUAC EroMHTEpNpeTaLmneil.

BOMpocax npenogasaTernsi.

JonyckaeT He CYLLECTBEHHbIE

O6yuatoLumitcs O6HapyX1BaeT | OGyyaloLLnincst He MOXeT NPOoaHaNM3MpPoBaTh YCrOBUE

npobenbl B 3HAHWSX OCHOBHOIO |3gpaun, HamMeTUTb nnaH ee pellennsi, BblGpaTb

y4ebHoro wmatepuana, [OMYCKAaeT |puauueckne 3aKOHbl U MIOXO OPUEHTUPYETCS B
HesauTteHo npuHUnnuasnbHbele oLmnBkm B [dpumanueckmx BENnuYmnHax, He Bnageet

BbIMOITHEHWN NPeayCMOTPEHHbIX (maTtemaTyecknum annapaTtom.

nporpaMMon 3afaHui, He 3HAKOM C MpeacTaBneHNeYyXonpatoThl,

PEKOMEHA0BaHHOW NUTEPaTYPON, HE |oTka30TBbLINOMHEHUS3a4aHuS.

5.2 TunoBble KOHTPOJNbHbIE 3aAaHUA UNU UHbIe MaTepuarbl, HeO6XoAMMbIe ANSl OLeHKN 3HAHUWA, YMEeHUN,
HaBbIKOB U (UNK) ONbITa AeATeNIbHOCTU
5.2.1 Nepe4eHbLKOHTPOJIbHbLIXBONPOCOB

Ne n/n | PopMynMpPOBKMBONPOCOB

Kypc 2

MorpaHnYHbIA cnow Npu 6ONbLUNX CKOPOCTSAX TEYEHUSI NOTOKa.

TeyeHve ra3oB 1 NapoB B ANMHHBLIX TpybonpoBoaax.

MmapoauHaMmyeckoe noaobre TeueHmss BA3KONM U CXMMaeMoit cpebl.

OcHoBbI Teopun mogenmpoBaHua, ycnoeua nogobws. OﬂpeﬂeﬂﬂPOLLl,VlerI/lTepVIl/l.

Ma3oBasi AMHaMuKa, Kak OCHOBA ABMXKEHUST CXUMaEMBbIX cpea B sHepronpou3soadllem O60py,CI,OBaHI/IVI
TENJI0BbIX, BO3AYXOQYBHbLIX N XONOOUITbHbIX CTaHUUAX.

I'Iapameprl COCTOAHUA N OCHOBHblE YpaBHEHUA rasognHaMuku.

I'Iapameprl Te4YeHUA ra3oBbiX MNOTOKOB U CBA3b MeXx4y HUMW.

PacnpocTpaHeHue cnabbix BO3MYLLEHWUIA B ra30BOW cpeae.

© |o|N|o] O |AhlWIN|F

OcobeHHOCTM pacdeTa KpUTHUYECKUX, NpeaenbHbIX CKOPOCTeN ABMXEHNS rasa. YncnoMaxa,
KO9(PPULMEHTCKOPOCTN.

=
o

ypaBHeHVIﬂ, yCTaHaBnmBatruine CBA3b nNapamMeTpoB NOTOKa C YACIIOM Maxa un KOS(b(bVILI,I/IEHTOM CKOpPOCTH.

[y
[y

YpaapHasaBonHa. CkauykuynnoTHeHuWs.




npﬂMOVI CKa4yek ynrioTHeHus, onpenerieHne CKOpoCTtn 1 napamMmeTpoB COCTOAHUA NMpU nepexoae 4epeas ﬂpﬂMOVI
CKayeK yrnroTHeHuA.

12

13 |YpapHas agnabata. Kocoi ckadek ynnoTHeHus. OnpeaeneHne CKopocTu U NapaMeTpoB COCTOSAHUS.

14 ConnollaBans.

HepacquHble peXunmbl Cy>XKmBaroLero consa u conna JlaBang. Pexumbl, NpU KOTOPbIX BO3SMOXHO o6pasoBaHV|e

15
CKadka ynnotHeHus B connax Jlasans.

16 KoHcTpykTMBHBIE 0OCOBEHHOCTU TPYDBOK IMuTO-lMpaHTns.

MeToabl KCnepemMeHTallbHOro onpeageneHna CKOpOCTeVI [A03BYKOBOIO U CBEX3BYKOBOIO NMOTOKOB rasa c

17
ncnonb3oBaHveM Tpyoku MNMuto-MNpaHTns.

18 [BwxeHue rasa npu HanMunm TpeHus.

19 MorpaHn4YHbLINCON, OCHOBHBLIEMOHATUS.

Mepexoa OT NaMMHAPHOro K TYpOYNEeHTHOMY PeXMMY TEYEHUSI B NOrpaHUYHOM Crioe.

20
YCcnoBHbIETON LLMHbINOrpaHN4YHOrocos.

21 Pac4yeTtnorpaHunyHorocnos.

22 MoHATHs o pacyeTe TypOYNEHTHOrO NOrPaHNYHOrO CrIOoS.

5.2.2 TunoBbleTecToBble3aaaHUA

HenpeaycmoTpeHo
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3afaHuA (3agayum, Kenchbl)

3apava 1.

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

Onpegenutb NoBbILLIEHWE TeMnepaTypbl, NNIOTHOCTU U AaBlEHNS B HOCOBOW TOUKe doto3ensixa.

Hantu ownbky, koTOopasa nony4ntcs, ecnu onpegennts Podes yyeta cxnmaemocTu Bo3gyxa, T.e. no oopmyne
Po=p*W"2/2

3apava 2.

Bosgyx BbiTekaeT 13 BannoHa B aTMocdepy Yepes cyxatoweeca conno ¢ gnametpom 10 mm. B GannoHe
Temnepartypa T*=1270C n gaBneHue p*=1,0 Mla.

HanTu ckopocTb UCTEYEHMS 1 MacCOBbIN CEKYHOHbLIN pacxop.

5.3 MeToanyeckne maTepuansi, onpeaensiowue npoueaypbl oLeHUBaHUA 3HaHUW, YMEHUI, BNageHni (HaBbIKOB
M (MNKn) NpaKkTMYeCKOro onbiTa AeATENbHOCTH)

5.3.1 YcnoBusa gonycka o6y4atoLierocsi K NpoMexyTo4yHOM aTTecTaumm U NopsaAoK NMKBUAALUUN aKafieMUYeCcKomn
3a/10/KEHHOCTHN

MpoBegeHne NPOMEXYTOYHOW aTTecTauun perfiameHTMpPOBaHO JloKanbHbIM HOopMaTuMBHbIM aktom CI6MYMNTA
«[MonoxeHne o NpoBeAEHNM TEKYLLLEro KOHTPOSA YCNEBAaEMOCTU U NMPOMEXYTOYHOM aTTecTaumm obyyatoLwmnxca»

5.3.2 ®opma npoBeaeHUsi NPOMeXyTOYHOM aTTecTaLuMm No AMcUUnInHe

YcTHas X MuceMeHHas X KomnbloTepHoeTeCcTUpOBaHUe MHaga

5.3.3 Oco6eHHOCTU NpoBeAeHUA NPOMEXYTOYHOM aTTecTauum No AUCUUNInHe

B TeueHne cemecTpa BbINOMHAIOTCA KOHTPONbHbIE paboThl;
Bo3MOXHOCTb NOMb30BaTLCS CNPaBOYHLIMU MaTepuanamMm, KanbKynsaTopom;
Bpemsa Ha nogrotosky oTBeTa no 6unety 30 MUHYT.

6. YHEBHO-METOOAWYECKOE U UHOOPMALIMOHHOE OBECNEYEHUE OUCLUNIIUHBI
6.1 YuebHasinutepartypa

ABTOp | 3arnasue | MN3paTenbcTBO [oguspaHusa | Ccblinka
6.1.1 OcHoBHastyuyebGHasnuTepatypa
H.H. Magpiwes M'mpporasognHamvika M-Bo obpa3oBaHus 1 Hayku http://www.nizrp.naro
[TekcT]: KoHCNeKTNeKUMn P®, CMN6ITYPI. — CIN6.: 2012 d.ru/gidrogazodin.ht m
CNoerTypPri

6.1.2 lononHuTenbLHassyuebHasanuTepaTypa

AngpwxneBckun, A. A.|MexaHUKaXXMOKOCTU U rasa http://www.iprbooksh

MuHck: Bbiwanwasawkona 2014 op.ru/35498.htm
KpectuH, E. A., Jlykc,|maoporasogmHamuka (c| Camapa: Camapckuin http://www.iprbooksh
A. Jl., MaTBees, A. I'.,|anemeHTamMmn npoLeccoB wu rocyaapCTBeHHbIN 0p.ru/49890.html
LLlabaHoBa, A. B. annapaToB) apXUTEKTYpHO- 2015

CTPOUTENBHLIN
yHusepcutet, O6C ACB




6.2 MNepe4yeHb NpodeccMoHanbHbIX 6a3 AaHHbIX 1 UHPOPMAaLIMOHHO-CNPABOYHbIX CUCTEM

1. OneKkTpoHHO-6MbnnoTeyvHas cucrema IPRbooks [OnekTpoHHbIn pecypc].URL: http://www.iprbookshop.ru/

2. OnekTpoHHas bubnuoteka BLUTSO CINB MNYMTL, [OnekTpoHHbI pecypc]. URL: http://nizrp.narod.ru

3. basa paHHbIX OGomblwon TexHudeckon 6ubnmotekm "CawT TennotexHuka" [ONEKTPOHHbIM pecypc].
URL:http://teplokot.ru/

6.3 MNepeyeHb NULEH3UOHHOIO U CBO6GOAHO pacnpocTpaHsAeMoro NporpamMmHoOro oéecrne4vyeHus
MicrosoftWindows 8
MicrosoftOfficeProfessional 2013

6.4 OnucaHue maTepuanbHO-TEXHUYECKOWN 6a3bl, HEOOXO0AMMOW Ans ocyLlecTBIEeHMA obpa3oBaTesfibHOro
npouecca no gucumnnuHe

AyanTopus OcHalueHne

MynbTumeaunHoe obopyaosaHue, cneunanuamposaHHasa mebenb, Jocka
JlekunoHHasiayautopms

CneuuanuaupoBaHHasMebenb, fJocka
YuebHasayantopus




