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1 BBEOEHUE K PABOYEW NPOrPAMME OUCLUMNIUHBI

1.1 Uenb ancumnnuHbl: CdhopmmupoBatb komneTeHuun obyyatowierocs B 0b6nactu TeopeTuyeckux MeToaoB
pacyeTa [OBWXEHUS Tra3a B OfleMeHTax SHepreTMYeckoro u TennoTexHudeckoro obopyaoBaHWs, MpoLEeccoB
npeobpasoBaHusa aHepruy B TypbomallumHax.

1.2 3apayum AMCLUUNIUHbBIL:

» OBnNageTb OCHOBHbIMU MOHSATUSIMU FA30BOW AMHAMUKWU, TEPMUHOMNOMMEN, 3aKOHaMK, OCHOBHbLIMU NpoLieccamu,
npoTeKaLwnMy B TENMOBbLIX MaLLUHAX.

* YMeTb nonb3oBaTbCs MeTogamu pacyeTa ra3oguHamMmu4eckmx npoLeccos.

* YCBOWTb OCHOBHbIE HanpaBreHUs NoBblleHNs 3PEPEKTUBHOCTY TEMMOBbLIX MALUWH U annapaTos.

+ [NpnobpeTeHne HaBLIKOB WCMOMb30BaHUS OCHOBHbLIX YPaBHEHWWA ra3odvHaMWKU Afs pacyeTa TeuyeHun,
BbIpabOTKM YMEHUI SKCNEepMMEHTanbHOro WUCCrefoBaHWs W aHanu3a  XapaKTepucTuK  TenrnosHepreTny4eckoro
obopynoBaHusa 1 TypbomMallmH.

* [pyBUTL CNOCOBHOCTU K CAMOCTOATENBHOMY NPUOBPETEHNIO U UCNOSB30BAHWIO B NPaKTUYECKOW AeATEeNbHOCTH
HOBbIX 3HAHWUI U YMEHUNA.

1.3 TpeboBaHus K NnpeaBapuTeNibHOM NOAroTOBKe OOy4aloLerocs:

MpenBapuTenbHas NOAroTOBKa NpegnonaraeT co3fgaHne OCHOBbI AN POPMUPOBAHUSA KOMNETEHLMIN, YKa3aHHbIX
B M. 2, NPU N3y4eHNN OUCLUMIINH:

MaTtematunka

dusmka

Xumus

WHxeHepHas rpaduka
vaoporasognHamuka (Mmapasnuka)

2 KOMNETEHUMUN OBYYAIOLWEIOCA, ®OPMUPYEMBbIE B PE3YJIbTATE OCBOEHUA OAUCLIUMNIIUHBI

OlNK-3: Cnoco6eH geMOHCTpUpOoBaTb NPUMEHEHNE OCHOBHbIX CMOCOOOB Nony4YeHusi, npeobpasoBaHus,
TpaHCMopTa M NUCMOJNIb30BaHUA TENJOThI B TEMJIOTEXHUYECKUX YCTAaHOBKaxX U cuctemMax

3HaTb: OCHOBHbIE 3aKOHbl ABMXEHUS rasa; MeToAbl pacyeTa ABMXKEHUS pabounx cpeq B kKaHanax npou3BofbHOW (hopMbl
1 Ha 06TEKAEMbIX MOBEPXHOCTSIX.
YMeTb: onpeaensTe napaMeTpbl NOTOKOB B kKaHanax npoun3BosibHON hopMbl 1 Ha 0BTekaeMbIX MOBEPXHOCTSIX.

Bnapetb: pacyeTamMn TeNNOTEXHNYECKNX YCTAaHOBOK N CUCTEM NO 3adaHHbIM MeToAMKaM C NpuMMeHeHneM TeopeTU4eCKux
OCHOB rmgporasognHamMmukun.




3 PE3YJIbTATbI OBYYEHUA NO AUCLUUMINHE

HaumeHoBaHue 1 cogepxaHue pasgernos,
TeM U y4eBHbIX 3aHATUIA

CemecTp
(kypc gns 3A0)

KoHTakTHas

pabota

Jlek.
(4achbl)

Mp.
(4achbl)

CP
(4achbl)

MHHoOBaLl.

dopmbl
3aHATUN

dopma
TeKyLlero
KOHTpOns

Pasgen 1. OcHOBHble 3aKOHbl ra3oBOW
JOVHaMUKN.

Tema 1. [azoBas gMHaMuKa, Kak OCHOBa
OBWKEHUs CXXMMaEeMbIX cpen B
3HEpPronpoun3BoasLLEM obopynoBaHun
TENNOBbIX, BO3AYXOAYBHbIX N XONOAMIbHbBIX
cTaHUMSX.

MapameTpbl COCTOSSHUSS U OCHOBHblE
ypaBHeHUs rasogvHamuku. [lapameTpsbl
TEeYEHUs1 Ta3oBbIX MOTOKOB U CBSA3b MEXAy
HUMW.

Tema 2. PacnpoctpaHeHue  cnabbix
BO3MYLLEHMI B ra3oBOK cpeae.
OcobeHHocTH pacyeTa KPUTUYECKNX,
npenenbHbIX CKOPOCTEN [OBWXEHUSA rasa.
Uncno Maxa, koappuuneHT CKOpoCTu.
YpaBHeHMs, yCTaHaBnvBaloLline  CBS3b
napameTpoB noTtoka ¢ 4mcriom Maxa wu
KO3 PULMEHTOM CKOPOCTML.

Tema 3. VYpapHaa BonHa. Ckauku
YMAOTHEHUS.

MpsiMon ckayvek ynnoTHeHus, onpeaeneHme
CKOPOCTU U MNapamMeTpoB COCTOSAHUS Mpu
nepexoge yepes npsimMon ckayek
ynrnoTHeHusa. YpapHas aguabata. Kocow
ckavek YMNOTHEHUS. OnpepeneHue
CKOPOCTU 1 MapaMeTpoB COCTOSHUS.

Tema 4. Conno JlaBans.

HepacyeTHble  pexuMbl  CY>XMBAOLLETO
conna un conna JlaBansa. Pexumbl, npu
KOTOpbIX BO3MOXHO 0OpasoBaHMe cKauka
ynroTHeHus B connax JlaBansi.

Pasgen 2. MeToabi onpegeneHus
CKOpPOCTEN NOTOKOB rasa.

Tema 5. KoHCTpykTMBHbIE 0OCOBGEHHOCTU
Tpybok Muto-lMpaHTns.

MeTogapl 3KCnepemMeHTarbHOoro
onpeferneHns CKOpoCTen [O03BYKOBOIMO W
CBEX3BYKOBOIO NOTOKOB rasa c
ncnonb3oBaHvem Tpybku Muto-MNpaHTns.




Tema 6. [IBukeHune rasa npu Hann4mm TpeHus.
lMorpaHu4YHbIA  CMOW, OCHOBHbIE  MOHATUS.
lMepexon oT namwmHapHOro k TypbyneHTHoMy
peXMMy Te4YeHuMss B MOrpaHW4YHOM  CIIOe.
YCnoBHblE TOMLWMHbLI MOrPAaHNYHOIO CIOS.

Tema 7. PacyeT norpaHMYHOro cros.

MoHaTna o] pacyeTe TypbyneHTHoro
norpaHu4Horo cnosi. orpaHuyHbI cnow npu
GonNbLUNX CKOPOCTAX TEYEHUs NOTOoKa. TeyeHune
rasoB M NapoB B ANIMHHbLIX TpybonpoBoaax.

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

Pasgen 3. XapaKkTepucTumku peleTok
npocpunen.

Tema 9. OnemMeHTHl, rmgpoauHamuka
KpbINOBOro NPoduns 1 peLeTkm Npounen.
OcHoBHble XapaKkTepucTuku KpbIIIOBOrO
npodmnsa. Teopema >Kykosckoro. [locTtynat
YannbirmHa — >KykoBCKOro.

Tema 10. BnuaHue BHA3KOCTUM Ha CuUNoBoe
BO34eNCTBME MOTOKA:

AspoanHamumyeckme KO3 PULMEHTDI.
Kputudeckoe n makcumanbHoe uymcno Maxa.
MoTepw sHeprum B peLueTkax npodunen.

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)

2 2 3
2 2 3
4 4 4
4 4 3
4 4 4
4 4 2
4 4 4,75
34 34 39,75

0,25




Bcero koHTakTHasA pa6ota u CP no

68,25
OUCLMMIIMHE

39,75

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 NMokasaTenu oueHUBaHUA

Kopg HanmeHoBaHWe oueHOYHOro
MokasaTenu oueHnBaHUA pe3ynbTaToB 06y4eHuns
KOMMNeTeHUmmn cpencrea
1. [aeT onpegeneHnsi OCHOBHbIM 3aKOHaM rasoguHaMWKW, uanaraet
B3aMMOCBS3b MeXAy OCHOBHbIMW ypaBHeHMsIMUW, 0ObscHseT pabouue(1. Bonpoctl YCTHOro
OnK-3 npoueccbl B ABUraTtensix C WCNoNb3oBaHMEM 3HaHMI B obnacTtu|cobecenoBaHus.

rasoguHamMuKu. 2. MNpakTunko-
2. BnageeT meTogamm pacuyeTa OBWMXKEHMS paboumx cpep B kaHanax|opueHTMpOBaHHHbIE 3aaHUS.
NPOn3BONbHOM POPMbI N HA 06 TEKAEMbIX MOBEPXHOCTSIX.

5.1.2 Cnctema 1 KpuTepumn oLueHUBaHus

LLikana oueHmBaHu4

Kputepumn oueHnBaHnsa cpopMmMpoBaHHOCTM KOMMAETEHLNI

YcTHOe cobecenoBaHue

MucemeHHas paboTa

3ayTeHo

Ob6yyatowmmncsa nokasbiBaeT AOCTATOYHbIN
YPOBEHb 3HAHWI B Npefenax OCHOBHOro
y4yebHoro maTepuana, 6e3 cylwecTBeHHbIX
OLIMOBOK BLINOMHSET NPeayCMOTPEHHbIE B
nporpaMMme 3afaHusl; yCBOWIT OCHOBHYIO
nutepatypy, peKoOMeHA0BaHHY0 B
nporpamMmme; cnocobeH 06BACHUTL
B3aMMOCBSI3b OCHOBHbIX NOHSATUI
ANCLUMNINHBI npu [ONOSTHUTENbHbIX
Bonpocax npenogasatens. [onyckaeT He
CYLLLECTBEHHbIE MOrpeLHoCcTM B OTBETE,
ycTpaHsieT nx oes NoMOoLLIn
npenogasarens.

OOyuvatowmincss OeMOHCTpUpyeT  OocTaTodyHoe
noHMMaHWe  YCnoBus  3adaudu,  BnageHue
HaBblkaMW €ro aHanusa, BblIbOpa HYXXHbIX
3aKOHOB W hbopMyn ONs ee pelleHusl, 3HaHue
pasmepHoCTen unsnyecknx BenuyuH. flonyckaet
He3Ha4uTeNbHblE NOrPELUHOCTU NPU NPUMEHEHUN
MaTeMaTU4ecKoro annapata gns peanusauuu
nnaHa pelueHus 3agayn. Monyynn npaBunbHbIN
OTBET, HEe WCNbITbIBAET 3aTPyOHEHUss C  €ro

UHTepnpeTaumen.

He 3a4teHo

Ob6yuatowmica obHapyxusaeT npobensl B
3HaHMSAX OCHOBHOrO y4ebHoro matepumana,
ponyckaeT MpuHUMNuManbHble OLMOKM B
BbIMOMTHEHWM npenyCcMOTPEHHbIX
nporpaMMon  3adaHui, He 3HaKoM C
peKkOMeHOOBaHHOW  nuTepaTypon,  He
MOXeT UCMNpaBUTb AOMNYLLIEHHblEe OLINOKN.

OOyuvalLwmicss He MOXEeT MpoaHanuanpoBaTb
yCrnoBMe 3agayun, HaMeTUTb MNaH ee peLUeHus,
BblOpaTb  M3nMYeckme  3aKOHbl U MSIOXO
opueHTUpyeTCc B (PU3NYECKMX BENUYMHAX, He
Bnageet mMaTeMaTn4eckum annapaTtom.
MpeacrtaBneHve uyyxow paboTbl, OTKa3 oOT
BbINOMHEHWS 3afaHus.

5.2 TunoBble KOHTPOJNbHbIE 3aAaHUSA UMK UHbIe MaTepuarbl, HeO6XoAMMbIe ANA OL,eHKU 3HAaHUNA, YMEHUN,
HaBbIKOB U (UNK) ONbITa AeATeNIbHOCTU
5.2.1 Nepe4yeHb KOHTPOJIbHbLIX BONPOCOB

Ne n/n |

DopMYynNMpoOBKM BONPOCOB

Cemectp 4

M'apoanHamuyeckoe nogobue TedeHms BA3KOW U CXKMMaeMOW cpeabl.

OCHOBbI TEOPUKN MOAENMPOBAHHNS, ycrioBust nogobus. Onpepensiowmne KpUTepun.

Ma3oBasi AMHaMuKa, kKak OCHOBA ABMXKEHUST CXUMaEMBbIX cpea B sHepronpou3soadllem O60py,CI,OBaHI/IVI
TennoBblX, BO3OYyXOAYBHbIX U XONOAUIbHbLIX CTaHUNAX.

I'Iapalvleprl COCTOAHNA U OCHOBHbIE ypaBHEHUA ra3ognHaMuKn.

I'Iapalvleprl Te4YeHUdA ra3oBbiX MOTOKOB U CBA3b MeXAy HUMU.

PacnpocTpaHeHue cnabbix BO3MYLLEHWIA B ra3oBoii cpese.

CKOPOCTH.

OcobBeHHOCTM pacyeTa KpUTUYECKMX, NpeaenbHbIX CKopocTei ABMKeHMs rasa. Yucno Maxa, koapuumneHT

YpaBHeHUs, yCTaHaBnMBarLLme CBA3b NapaMeTpoB NoToka ¢ Yncriom Maxa n koapUUMEHTOM CKOPOCTH.

Ol N |ojo|h~]| W [IN|F

Y,u,apHaﬂ BonHa. Ckaykm YNNOTHEHUA.

=
o

MpsiMO ckayek YNIoTHEHUS, oNpeaeneHne CKopoCTU U NapaMeTpOoB COCTOSIHUSA NPU Nepexoae Yepes Npsimoi
CKayek ynroTHeHus.




11 |YnapHasa aguabata. Kocoi ckayek ynnoTHeHust. OnpegeneHne ckopocTu U NapaMeTpoB COCTOSIHUSA.

12 Conno Naeans.

HepacquHble peXunmbl Cy>XnBatrLlero conma n conna JlaBans. Pexumbl, Npun KOTOPbIX BO3SMOXHO o6paaoBaHme

13
CKa4yka yniioTHeHusa B conjax JlaBans.

14 KoHCTpyKTMBHBIE 0COGEHHOCTM TPpyOOoK MNMuTo-MNpaHTns.

15 MeToabl akcnepemMeHTanbHOro onpeaeneHnsi CKOpocTen 403BYKOBOIO M CBEX3BYKOBOIO NMOTOKOB rasa c
ncnonb3oBaHveM Tpyoku MNMuto-MNpaHTns.

16  |OBuxeHue rasa npu HanU4YUM TpeHus.

17 MorpaHnYHbIN Cron, OCHOBHbLIE MOHATUS.

Mepexoa OT NaMMHapPHOro K TYpOYNEeHTHOMY PEXUMY TEYEHUSI B NOrPaHNYHOM Croe. YCMOBHbIE TOMLWMHbI
norpaHW4yHoOro crosi.

18

19 PacueT norpaHu4Horo crnos.

20  |MoHaTus o pacyeTe TypByneHTHOro NorpaHMYHOro Crosi.

21 lMorpaHuyHbIN Criow Npy BONbLUNX CKOPOCTAX TEYEHMS NOTOKA.

22  |TeueHue rasoB 1 NapoB B ANMHHbLIX TPyGONpoBoaax.

5.2.2 TunoBble TeCcTOBbIe 3aAaHUA

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

3apava 1.

Cawmonert, netawmn y nosepxHoctu 3emnu (p=0,1 Mla), umeet M=0,7.

Onpegenutb NOBbILLIEHNE TEMMNEPATYPbI, NIIOTHOCTU M OABMEHNS B HOCOBOW TOYKE (DIO3ENsKa.

Hantn ownbky, koTopas nony4mTcs, ecnv onpegenvtb P 6e3 ydyeta cxumaemocTn Bo3ayxa, T.e. no opmyne
Pa=p*W~"2/2

3apava 2.

Bosgyx BbiTekaeT 13 BannoHa B atMocdepy yepes cyxawuweecs conno ¢ guametpom 10 mm. B 6annone
Temnepartypa T*=1270C n gaBneHue p*=1,0 Mla.

HanTu ckopocTb UCTEYEHMS 1 MacCOBbIN CEKYHOHbLIN pacxop.

5.3 MeTogmnyeckue matepuansi, onpegensiowme npoueaypbl OLLleHMBaHUA 3HAaHWUW, YMEHUN, BrnageHu (HaBbIKOB
1 (UNK) NPaKTUYECKOro onbiTa AeATENIbHOCTH)

5.3.1 YcnoBusa gonycka o6y4atroLlerocsi K NpoMexyTo4yHoWu atrectauMu m nopsaok MIMKBUaaLmMn akageMmniyeckomn
3a0/MKEHHOCTHU

lMpoBeaeHe MPOMEXYTOYHOW aTTecTauum pernameHTUMpPOBaHO rfokanbHbIM HOpMaTuBHbIM aktom CIIOMYMNTA
«lMonoxeHne o NpoBeAeHUM TEKYLLEro KOHTPONSA yCneBaeMoCTH U NMPOMEXYTOYHOM aTTecTaumm obyyatowmxca»

5.3.2 ®opma npoBeaeHusi NPOMeXyTOYHOM aTTecTaumMm Nno AucCLMninHe

YcTHas X MuceMeHHas X KomnbloTepHoe TecTupoBaHue NHag

5.3.3 Oco6eHHOCTU NpoBeAeHUA NPOMEXYTOYHOM aTTecTauum nNo AUCUUNInHe

B03MOXHOCTb MONb30BaTHCA CNPaBOYHLIMU MaTepuanamu, KanbKynsiTopom;
Bpems Ha nogrotoBky otBeTa no ounety 30 MUHYT.

6. YHEBHO-METOOAWYECKOE U UHOOPMALIMOHHOE OBECNEYEHUE OUCLUNIIUHBI
6.1 YuebHas nutepartypa

ABTOp | 3arnasue | MN3paTenbcTBO [loa uspaHua | Ccblnka
6.1.1 OcHoBHas y4yeb6Hasa nuTepaTtypa
H.H. Magpiwes M'oporasognHamuka [TekcT]:[ M-Bo oGpasoBaHus U http://www.nizrp.naro
KOHCMEKT NneKumn Haykn PO, CM6IrTyPri. — 2012 d.ru/gidrogazodin.ht m

Cri6.: CIerTyp

6.1.2 lononHuTenbHasa y4yebHasa nutepaTtypa

KpectuH, E. A., Jlykc,|[vaporasoauHamuika (c| Camapa: Camapckui http:/iww.iprbooksh
A. J1., MatBees, A. I'.,[anemeHTamn npoueccos u rocyapCTBEHHbIN 0p.ru/49890.html
LLlabaHoBa, A. B. annapaTos) apXuUTEKTYpPHO- 2015

CTPOUTENLHbIN
yHusepcutet, O6C ACB

AngpwxneBckuin, A. A. [MexaHuka Xngkoctu v rasa MuHck: Bbiwanwas 2014 http://www.iprbooksh
LiKona op.ru/35498.html




6.2 MNepe4yeHb NpodeccMoHanbHbIX 6a3 AaHHbIX 1 UHPOPMAaLIMOHHO-CNPABOYHbIX CUCTEM

1. OneKkTpoHHO-bMbnuoTeyHas cuctema IPRbooks [OnekTpoHHIn 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

AyanTtopus OcHalueHne

MynbTuMeauiiHoe obopyaoBaHue, crneumannsnpoBaHHas Mebenb, Aocka
JlekumoHHas Y A pyA H P A
ayautopus

CneuuanuaupoBaHHas mebenb, gocka
YuebHas ayamTtopus




