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FUOPABIVKA C.3/20

1 MacnopT poHAa OLEHOUYHBLIX CpeacTB

1.1 O6bnacTb npumeHeHus1 hoHAA OLLEHOYHbIX CPeacTB

®oHO OUEHOYHbIX CPeACTB npefHasHadeH ONs OLUEHKM pes3ynbTaTOB OCBOEHUS
yyebHon gucumnnmHbl  OlN.07 «TexHunyeckasas TepmoauHaMuKa, Tennonepegaya u
rmapaBnuka.

1.2 Pe3ynbTaTbl 0CBOEHUA AUCLUNSIUHDI

B pesynbTate KOHTPONS W OUEHKM MO y4yebHOM AMCUUNIIMHE OCYLeCTBrseTCs
KOMMMeKCHasa NpoBepka YaCTUYHOrO OCBOEHMUS Crieayowmx npodeccnoHasnbHbiX U 06X
KOMMNETEHLNMN:

- NIpodreccnoHarnbHble KOMNETEHLNN:

MK 1.1. ObGecneuMBaTb TEXHUYECKYK 3SKCMyaTauutlo rMaBHbIX 3HEPreTUyYeckux
YCTAHOBOK Cy[Ha, BCMNoMoOrateSibHbIX MEXaHU3MOB W CBS3a@HHbIX C HWMWU CUCTEM
yrnpaBrieHus.

MK 1.3. BbinoOnHATb TexXHUYeckoe O6CnyXMBaHME W PEMOHT  CydOBOrO
obopynoBaHus.

-o0LWme KoMneTeHUnu:

OK 01. BblbupaTtb cnocobbl peweHnsa 3agad npodeccnoHanbHON OeATenbHOCTU
NPUMEHNTESBHO K pasfIMYHbIM KOHTEKCTaM.

OK 02. Vcnonb3oBaTb COBPEMEHHbLIE CPEACTBa NOMCKA, aHanuaa n nHTepnpeTaumnm
WHpopmauun, 1M MHPOPMAUMOHHLIE  TEXHONOrMM  ANs  BbINOfIHEHWS  3ajad
npodeccuoHanbHON AeATENbHOCTMU.

OK 04. 3dhdekTMBHO B3anMogencTBoBaTh 1 paboTaTb B KONNEKTUBE M KOMaHAe.

OK 05. OcywectBnatb YCTHYHO U  MNUCbMEHHYID  KOMMYHMKaLMIO  Ha
rocygapcTBeHHOM s3bike Poccuiickon degepaumm ¢ y4eTom ocobeHHOCTEN coumanbHOro
N KyNbTYPHOrO KOHTEKCTA.

OK 09. MNMonb3oBaTbcA NpoeccuoHarnbHOW JOKyMeHTaLUmMen Ha rocygapCTBEHHOM U
WHOCTPAHHOM Si3blKaX.

B pesynbTate KOHTPOMS W OUEHKM MO y4yebHOM AMCUUNIINHE OCYLLEeCTBISEeTCS

KOMMJIEKCHasA npoBepKa OCBOEHNA crieayrlmnx 3HaHW U yMGHI/IIZZ

2 ﬂepeqel-lb OLUEeHO4YHbIX CpeacTB U Kputepun oueHnBaHusA

LokymeHm ynpasnsemcs npozpaMmmHbimMu cpedcmeamu 1C Konnedx
lNposepsb akmyanbHOCMb 8epcuUU 1o opuauHany, xpaHawemycs 8 1C Konnedx
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MOPABIMKA C.4/20
Kop MHaukaTopbl 4OCTUXKEHUA MHaukaTopbl JOCTMXXEHUA KOMNETEeHUUN
¢opmup KOMMeTeHLu1u
yeMbIX
KoMneTe
HUMN
OK 01 — pacnosHaeaTb 3agady w/vnu npobrnemy B | — OCHOBHblE NCTOYHMKM UHbopMaLmm
npoceccuoHansHOM W/Mnn  couManbHOM | U pecypcbl AN pelueHus 3agad u npobnem B
KOHTEKCTe; npodgeccnoHanbHOM n/nnu coumansHoM
— aHanuaupoBaTtb 3agady u/vunm npobnemy | KOHTEKCTE;
W BbIOENSATb €€ COCTaBHbIE YacTu; — anropuTmbl BbINOMHEHUS pabot B
— onpegenaTb 3Tanbl peLeHns 3aaayu; npodgeccunoHansHon
—BbISBNATL U 3PMEKTUBHO  MCKaTb | U CMEXHbIX obnacTsx;
MHdOopMaLnto, Heobxoaumyto ona | —metoabl paboTel B npodeccuoHanbHOW U
peLleHns 3agayuv n/unu npobnems; CMEXHbIX cepax;
— BrageTb aKkTyarnbHbIMM MeTogamu | — NOPSAOK OLEHKN pe3ynbTaToB pelleHus 3agad
paboTbl B NpodeccMoHanbHoOW U CMeXHbIX | MPodeccroHanbHon 4eAaTenbHOCTH
chepax;
—oueHuBaTb pesynbTaT M NOCNeacTsus
CBOMX [OENCTBUMA (CamMOCTOATENBHO WU C
NMOMOLLIbK HAaCTaBHMKA)
OK 02 —onpegensatb  HeoOXOAMMbIE WCTOYHUKM | — HOMEHKNaTypa NHOPMALIMOHHBIX
Hdopmaunu; NCTOYHWKOB, NPUMEHAEMbIX B
— NraHMpoBaThb NpoLecc nomcka npodeccuoHanbHON AeSATENBHOCTY;
— CTPYKTypupoBaTb nony4aemyto | — NPMeMbl CTPYKTYpUMpOBaHUS MHopMaLnK;
WHcpopmaumo — dopmaT oopMNeHNs pesynbTaToB Moucka
- BblAeNATb  Haubonee  3HauMmoe B | MHpopmMauuu
nepeyvHe nHdopmaunu;
— OUeHMBaTb MPAKTUYECKYD 3HAYUMOCTb
pes3ynbTaToB noncka
— opopMIIATE pe3ynbTaTthbl No1cka
OK 04 — B3aMMOAEeNCcTBOBaTb c Konneramu, | — OCHOBbI NPOEKTHON AEATENBbHOCTU
PYKOBOACTBOM,  KMMEHTaMuM B XoAe
npodeccUoHanbHON OeATENBHOCTU
OK 05 —rpamMoTHO  u3naratb  CBOM  MbICNK | — MpaBuna odhopmMneHus OOKYMEHTOB
" odopMnaTb OOKYMEHTBI Mo | 1 MOCTPOEHUS YCTHbLIX COOBLLEHNIA
npodeccuoHarnbHoOn TemaTumke Ha
rocygapCcrBeHHOM A3bIKe, nposiBNATb
TONepPaHTHOCTb B paboyem KOMnekTnee
OK 09 — MPUMEHATb CpeAcTBa MHAOPMALMOHHBIX | — COBPEMEHHbIe  CpeacTBa WM YCTPOMCTBA
TEXHOMNormm ans peweHus | nHdpopmaTusauun, NOpsagoK UX NPUMEHEHUST U
npodeccuoHanbHbIX 3agad nporpaMmmHoe obecneyeHne B
npodeccnoHanbHon AeATensHOCTU
MNnK1.1 TEeXHWYEeCKOM aKcrnyaTauum u  pemMoHTa | — obLlMX CBefeHui, Krnaccudukauum cynoBbixX

CyOOBbIX T[MaBHbIX W BCMOMOraTenbHbIX
MEeXaHW3MOB, CBSI3aHHbIX C HUMW CUCTEM
yripaBneHnsl, a Takke rMaponpuBOAOB
CYyO0BbIX MEXaHU3MOB U YCTPOWCTB;
TEXHUYECKOW aKcnnyataumm u pemoHTa
TOMMUBHOWN, CMa304HoMN, ©annacTHom
cucTeMm, a Takke CBsA3aHHbIX C

HUMW CUCTEM YrpaBreHUs;
napameTpuyeckoro  KOHTponst  paboThl
aBTOMATUYECKUX  CUCTEM  YyMNpaBrieHus
rmaBHOMW ABUraTenbHOW YCTaHOBKOW U
BCMOMOraTesibHbIMWU MeXaHu3Mmamu;
MCMNONb30BaHMUS CUCTEMbI BHYTPUCYLOBOM
CBS3U Ha cyaHe;

OBuratenen BHYTPEHHErO CropaHusi, OCHOBHbIX
XapaKTepPUCTUK, Mapok, ocobeHHocTeln
KOHCTPYKLMIA, OCHOBHBLIX Y3IIOB M MPUHLUMOB
aencreus

LokymeHm ynpasnsemcs npozpaMmmHbimMu cpedcmeamu 1C Konnedx
lposepb akmyanbHOCMb 8epcuu 1o opuauHany, xpaHauwemycs 8 1C Konnedx
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FOPABIVIKA C.5/20
Kop MHaukaTopbl 4OCTUXKEHUA MHaukaTopbl JOCTMXXEHUA KOMNETEeHUUN
¢opmup KOMMeTeHLu1u
yeMbIXx
KomneTe
HUMN
onpegeneHnss B MpOLECCE TEXHUYEeCKown
aKcnnyaTtaumnm CoOCToAHUA KadecTBa mMmacna,
TONMMBA, OXNaXXaatoLLEN XXNOKOCTH
MnK1.3 YMeHus: —nopsiika U CPOKOB NpoBefeHUs pasnUYHbIX
06Hapy)KI/IBaTb HEenCrnpaBHOCTU TNaBHbIX U BMOOB PEMOHTHbIX U npocbmnaKquecmx pa60T
BCromMoraTtesibHbIX ,u,eraTeneVl, MaBHbIX W BcCNoMoratesibHbIX MeXaHU3MOB WU

BCMOMOraTesibHbIX MEXaHW3MOB, MNapoBbIX
KOTIIOB U CUCTEM;

OCYLLECTBMATb  MPOBEPKM,  TEXHUYECKOe
obcnyxuBaHue, NOUCK HeucnpaBHOCTEW U
PEMOHT 3NEKTPUYECKOTO U 3MEKTPOHHOrO

o6opy,u,03aHM;| rnaBHOIo
pacnpegenntenbHoro wuta u aBapMVIHOFO
pacnpegenntenibHoro inTa,

aneKkTpoABUraTenen n reHepaTopos;
NPOV3BOAUTL ANEKTPUYECKNE N3MEPEHMS;
npon3BoanTb BM3YyarnbHO-OMNTUYECKYIO
OLLEHKY COCTOSIHUA AeTanen n ux obmep;
ncnonb3oBaTb Martepuvarnbl, UHCTPYMEHT U
obopynoBaHue Ansi BbINOMIHEHUST PEMOHTA
W U3roTOBIEHMUS AeTanen;

BbIMONMHATL  AgedekTaumio U PeMOHT
BanonpoBoAOB, AENABYAHbLIX KOMMIIEKCOB,
Yy3MOB [MaBHbIX W  BCMOMOraTesibHbIX
CYOOBbIX MEXAHV3MOB 1 ABUraTenew;

CUCTEM, a TaKKe 3NeKTPoo6opyA0BaHUSA CYLO0B

2.1 K o4eHOYHbIM cpeaAcTBaM TeKyuwlero KOHTponsa ycneBaeMoCT OTHOCATCA:

- KOHTPOJIbHbIE€ BOMPOCHI K TEMaM MPaKTU4eCKNX 3aHATUN.

2.2 K oueHOYHbIM cpeacTBam AN NPOMEXYTOYHOM aTTecTauum OTHOCATCS:

- BOI'IpOCbI On4A noArotoBKU K 3K3aMeEHY,

- [NepeyeHb 3agayv onsa coadn ak3ameHa;

2.3 Kputepumn oueHKM pe3ynbTaToB OCBOEHUA AUCLUMNIIUHBI

KpuTepumu oueHnBaHUSA TeOpeTUYECKUX 3HAHWUM:

«OmnuyHo» - cTaBUTCS, ecnn obyyatoLmines:

a) TOYHO cbopmynmpyeT OTBETbl Ha NOCTaBJIEHHbIE B 3adaHWN BOMPOCHI;

6) paeT npaBunbHble OPMYMMPOBKM MOHATUA U TEPMUHOB MO WU3YYEHHOWN

OUCLUNIIVHE;

B) AEMOHCTPUPYET NOHUMaHMe maTepuana, YTo BblpaxaeTcsi B yMeHMM ob6ocHOBaTbL

CBOW OTBET;

LokymeHm ynpasnsemcs npozpaMmmHbimMu cpedcmeamu 1C Konnedx
lNposepsb akmyanbHOCMb 8epcuUU 1o opuauHany, xpaHawemycs 8 1C Konnedx




KMPK BFAP® ®I'60Y BO «KI'TY»

MO-26 02 05-0l1.07.90C TEXHWYECKAA TEPMOONHAMWKA, TEMNOMNEPEOAYA N

FUOPABIVKA C.6/20

r) ceoboaHo obobLaeT n anddepeHumpyeT NPU3HAKN U NOHATUS;

[1) NpaBUbHO OTBEYaET Ha JONOSTHUTESbHbIE BOMNPOCHI;

e) csobogHo Bnageet peybto (aemoHcTpupyeT CBSAI3AHHOCTb n
nocrneoBaTeNibHOCTb B U3NTOXEHMM) U T.0.

«Xopowo» - CTaBUTCA, ecrniv obyyaloLnnca faeT OTBET, YAOBNETBOPSIOWUA TeM
Xe TpeboBaHMAM, YTO U ANst OTMETKM «OT/IMYHO», HO [OMycKaeT eAMHMYHbIE OLUMOKM,
KOTOpble caM Xe ucnpasnaeT nocne samedaHus npenogasartens.

«Y0oeriemeopumesisHO» - CTaBUTCS, eCcnn obyyaloLlnnca 4eEMOHCTPUPYET 3HaHue
N NMOHMMaHNE OCHOBHbIX MONTIOXXEHWUI AaHHOW TeMbI, HO:

a) HETOYHO U HeyBEpPEHHO BOCMPOM3BOAUT OTBETbl HA MOCTaBMEHHbIE B 3agaHUn
BOMpPOCHI;

6) AaeT HETOYHbIE (POPMYNIMPOBKM MOHATUN N TEPMUHOB;

B) 3aTpygHsieTcss obocHOBaTbL CBOW OTBET;

r) 3aTpygHsieTca 0600WmTe unn guddepeHuUMpoBaThb NPU3HAKM U MOHATUS;

[) 3aTpyAHSeTCs Npu oTBETax Ha AOMNONHUTENbHbIE BOMPOCH!;

€) usnaraet maTepuan HegOCTaTOYHO CBSA3aHHO M MOCnefoBaTeflbHO C 4acTbiMn
3aMUHKaMn 1 nepepbIiBaMn 1 T.0.

«HeydoenemeopumernbHO» - CTaBUTCA, €cnu oOy4varlnncs OEeMOHCTpUpyeT
He3HaHve Unn HenoHMMaHue BonbLuen YacT COOTBETCTBYIOLLEro pasgena.

Kputepuu oueHMBaHUA NPaKTU4ECKUX YMEHUN:

«OmnuyHo» cTaBnUTCS, ecnu oby4varoLnncs:

a) ymeeT noATBEPANUTb Ha NMpMMepax CBOE YMEHMWE MO BbINOMHEHNIO NOTyYEHHOro
NpaKTUYEeCKOro 3agaHus;

6) ymeeT aprymeHTMpoBaTb CBOM AEWCTBUS MNPWU BbINOSIHEHUN MPAKTUYECKOro
3agaHus;

B) Uenecoobpa3HO WCMONb3yeT TEOpPEeTMYECKUA MaTtepuan Ans  BbINOSIHEHWS
3agaHus;

r) NpaBUNbHO NCNONb3yeT HEOOBXOAMMbIE NPUEMBI, METOAbI, MUHCTPYMEHTbLI U Apyrve
pecypchl;

A) LOEMOHCTpUpyeT YyMeHue [AencTBOBaTb B CTaHAAPTHbIX W HECTaHO4APTHbIX
npoeccrnoHarnbHbIX CUTYaLMSX;

€) rpamMoTHOE COCTaBfeHWe [OOKYMEHTOB, OTHOCALIMXCA K NpodheccMoHanbHOn

OeATesIbHOCTU 1 T.1N.

LokymeHm ynpasnsemcs npozpaMmmHbimMu cpedcmeamu 1C Konnedx
lNposepsb akmyanbHOCMb 8epcuUU 1o opuauHany, xpaHawemycs 8 1C Konnedx
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«Xopowoy» - CTaBuUTCs, ecnun obyyarLmMnca 4eMOHCTPUPYET NpakTU4YecKne yMmeHus,
yOOBMNeTBOPSAIOLINE TEM Xe TpeboBaHUSAM, YTO U AN OTMETKU «OTIMYHO», HO AOonyckaeT
e0VHWYHble Herpybble owunbKkM, KOTOpble caM e UChnpaBnseT nocne 3amevyaHus
npenogasarens.

«YdosnemeopumesnbHo» - CTaBUTCS, ecnu obyvawwunca obHapyxusaeT
npakTuyeckne yMeHusl, Ho:

a) 3aTpygHsieTca  nNpuBECTW  MNpuUMepbl, MOATBEPXAalLlme €ero  yMeHus,
NCNonb30BaHHbIE B MPOLIECCE BbIMOMHEHMS NPAKTUYECKOrO 3a4aHns;

6) HenocnepoBaTenbHO aprymMeHTUpyeT CBOM [OENCTBUS, NpeanpuHATbie Um B
npouecce BbINOMHEHNS MPaKTUYECKOro 3afaHus; aprymeHTbl, OObsCHsoWMe ero
AEeNCTBUSA, NPeanpuHATLIE UM B NpoLecce BbINOSTHEHUSA NPaKTUYECKOro 3ajaHus;

B) HeuenecoobpasHO MCMNOMb3yeT TeopeTUYecKUin maTepuan nns COCTaBreHust
nnaHa BbINOSIHEHNSA NPAKTUYECKOrO 3a4aHus;

r) uanaraeT maTepuan HeJOCTAaTOYHO CBS3aHO M C MocnefoBaTefNlbHO C YacTbiMU
3aMVHKamMu1 1 nepepbiBamu;

A)  vChbITbiBaeT  3aTpygHEeHus B AencTBmax  npwm HecTaHOapPTHbIX
npodeccrmoHarnbHbIX CUTyaumax 1 T.0.

«HeydoenemeopumernibHO» - CTaBUTCS, €criv oby4arowwmmncs gonyckaeT rpyobie
HapylleHnss anropuTtMa LenCTBMS unu owubkuy, Bnekywme 3a cobo BO3HUKHOBEHUE
oTpuuaTenbHbIX NOCNeACTBMI ANng 060pyaoBaHNS, OKpYXatoLLen cpeabl 1 aknnaxa cyaHa,
unu (1) oTCyTCTBUE YMEHMSA OENCTBOBaTb B CTaHAAPTHbLIX NPOGECCUOHANbHbIX CUTYyaLUSX,
nnmu(n) OEMOHCTPUPYET HE3HaHUE UM HeNoHMMaHue BonbLUen YacTu COOTBETCTBYIOLLENO
pasgena.

Kputepuu oueHMBaHus no aucumnnuvHe B chbopme TeCTUPOBAHUA:

«OTnn4yHo» - 81-100 % npaBuUIbHbLIX OTBETOB,

«Xopowo» - 61-80 % npaBunbHLIX OTBETOB;

«YpoBnetBopuTenbHo» - 41-60% npaBuIbHbIX OTBETOB;

«HeynoBnetBoputensHo» - 0-40% npaBunbHbIX OTBETOB.

3 OueHo4HbIe cpeACcTBa TEKYLIEro KOHTPONSA U NPOMEXYTOYHOM aTTecTauum

KOHTpOﬂbeIe BOMPOCLI K NPAaKTU4Y€CKNM 3aHATUAM

LokymeHm ynpasnsemcs npozpaMmmHbimMu cpedcmeamu 1C Konnedx
lNposepsb akmyanbHOCMb 8epcuUU 1o opuauHany, xpaHawemycs 8 1C Konnedx
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MpakTuyeckoe 3aHATHME Ne1 Ne2 PacyeT OCHOBHLIX TepMoAMHaAMM4YeCKUX
npoueccoB. NMonutponHbie npoueccol

KoHmporsnbHble 80rpochkl.

1. NpoBecTn nccnegoBaHne Kaxagoro TepMoanHaMmn4eckoro npotecca.

2. No4yemy paboTa nameHeHns o6bEma B MI3OXOPHOM MpOLIECCE paBHA HyNo?

3. Noyemy Npu N30TEPMUYECKOM pacLUMpPEHMM ra3a K HeMy HeobxoanmMo NoABOAUTL
Tensno, a Npu N30TEPMUYECKOM CXKaTUU — OTBOAUTL?

4. Mouyemy npu agnabaTHOM pacLUMpeHUN TemrnepaTypa rasa NoHwXKaeTcs, a npu
agnabaTHOM cxXaTum noBbllaeTca?

5. Yt0 Takoe sHTanbnus rasa?

6. B yem BblpaxkaeTcsl CBA3b MeXay NepBbIM M BTOPbIM 3aKOHAMU TEPMOLMHAMUKN?

MNMpaktnyeckoe 3aHATME Ne 3 YcnoBusi npumeHsseMOCTU ypaBHeHUs BepHynnu
— pelwieHune 3apav

KoHmporsbHble 80rpocsi:

1. JanTte onpeaeneHne ycTaHOBMBLLEIOCS U HEYCTAaHOBMBLLEIrOCs, paBHOMEPHOIO U
HEpPaBHOMEPHOIO ABWXEHUS.

2. dopMynupoBKa U 3HayYeHue ypaBHEHNSA HEPa3PbIBHOCTM MOTOKA XUOKOCTMU.

3. Kakve cywecTBYyHOT peXnuMbl ABMXKEHUS XKUAKOCTN?

4. Yto HasbiBaeTcs umcriom PenHonbaca? KakoBO 3HayeHMe KpUTUYECKOro 4ucna
PenHonbaca?

5. YUto Takoe nonHasa yaenoHasa aHeprusi notoka?

6. YpaBHeHne bepHynnu ana peanbHOW XXUOKOCTU: KAaKOBbl €r0 CMbICH W 3HAYEeHMe.
KakoBa pasMepHOCTb BENUYNH, BXOASLLMX B 9TO ypaBHEHUE?

7. PacdeTHble popmMynbl Ans onpegeneHns notepb Hamnopa no ASIMHE U MECTHbIX
notepb. Kak yunTtbiBaeTCst nonHasa noteps Hanopa B Kpyrnown tpyoe?

8. B uem 3aknoyaeTca CyLWHOCTb rugpasnuyeckoro yaapa? Kakumu metogammu
MOXXHO CHU3UTb BENNYMHY YOAPHOro AaBneHna?

9. Yto HasbiBaeTca KaBuTaumen Kugkoctn? Kakve Mepbl pekoMeHayeTcs
NPUMEHATb ANA NPeoTBPaLLEHNsS] KaBUTaALUMM XUOKOCTN B Hacocax?

Mpaktnyeckaa pab6ota Ne4 CpaBHeHue uuknoB [IBC. Pacuet uukna ABC co
CMellaHHbIM NOABOAOM TensoThbl

KoHmporbHble 80rpochsi.

1. Kakue ynpolieHns gonyckarTcsa npu pacyeTe no peasibHbIM Luknam?

LokymeHm ynpasnsemcs npozpaMmmHbimMu cpedcmeamu 1C Konnedx
lNposepsb akmyanbHOCMb 8epcuUU 1o opuauHany, xpaHawemycs 8 1C Konnedx
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. Yto 3HaunTt unkn [BC ¢ GbICTpbIM CropaHMem Tonnmea?

. 3aBucmnmocTtb Tepmudeckoro K oT OCHOBHbLIX XapakTepPUCTUK ABUraTens.

2

3

4. Unkn OBC ¢ nsoxopHbiM nogsoaom Tennotbl B P-V 1 T-S koopanHaTax.
5. Uukn IBC c n3obapHbiM nogsogom TensnioTsl B P-V 1 T-S koopanHaTax.
6. Uukn [IBC co cmellaHHbIM nogsoaom TennoTtel B P-V 1 T-S koopanHaTax.
7

. Unkn I'TY ¢ nsobapHbim nogsogom Tensniotel B P-V 1 T-S koopanHaTtax.

MNMpaktnyeckoe 3aHATMEe Ne5 Ne 6 [lnarpammbl BoasiHbIX napoB. PacyeT conna
NaBans

KoHmporsbHble 80rpochsi.

. UT0 Takoe npouecc napoobpaszoBaHna?

. B yem pasHuua mexgy npoueccamu ucnapeHus 1 KUMeHUs XXUOKOCTN?
. UTo Takoe KpuTmnyeckas Touka n TponHasa ToYKa BOAbI?

. PaccmoTpeThb cocTtosiHusa BogaHoro napa.

. Kakon nap ucnonb3syeTtcs B kayecTBe paboyero tena, nodemy?

O O A W N -

. PaccMoTpeTb LMK napo3aHepreTM4eckon YCTaHOBKM C Y4eTOM NpuHUMna padoThbl

MNMpaktnyeckoe 3aHATME Ne7 PacuyeT TennoobmMeHHbIX annapatoB. Pacuet
xonoaunbHUKa

Mpaktnyeckoe 3aHATME Ne 8 PacuyeT npocToro n cnoXxHoro TpybonpoBonoB —
pacuyeTHas paboTa
3adaHusi K npakmu4yecKoMy 3aHsImuio:

BAPUAHT Ne 1

Onpegenute nepenag AaBneHus Mexay cedeHnamu Ttpybonposoga (1-11) wm
MOLLHOCTb, KOTOPYK HeobxoaumMo COOBLWUTL XMAKOCTU, ecnv nepekaynBaeTcs GeH3VH C
pacxogom 30 n/c npu Temnepartype 20°C, kO3dPULMEHT KUHEMATUYECKON BA3KOCTU
0,0064 cwm?/c. KoadbduumeHT wepoxoBatoctn Tpyo 0,028. TpyGonpoBoa MMeeT YeTbipe
OTBETBIIEHUS C KO3puumeHToM conpoTueneHus kaxgoro 0,2 v gBa nosopoTa C
KoadbdmumeHToMm conpotmBneHuna kaxgoro 1,5. Hduametp Tpybonposoga 100 mm.
MnoTHocTb GeH3nHa 680-720 kr/cm3.

BAPUAHT Ne 2

Onpegnenntb nepenag AaBneHus Mexay cedeHusmmn Tpybonposoga (1-I1) wn
MOLLHOCTb, KOTOpPY0 Heobxoammo cooOWwmTb XUOKOCTM, €Cnn nepekauMBaeTcs Boda C
pacxogom 30 n/c npu TemnepaTtype 20°C, koaddULMeHT knHemaTudeckon saskoctn 0,01

LokymeHm ynpasnsemcs npozpaMmmHbimMu cpedcmeamu 1C Konnedx
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cm?/c. KoadpduumeHT wepoxosatocTn TpyGé 0,028. TpybonpoBon vMeeT 4eTbipe
OTBETBNEHUSA C KoappuUMEeHTOM conpoTusrieHna kaxgoro 0,2 M gBa nosopoTa C
KoadhbdmumeHToM conpotmBneHus kaxgoro 1,5. [Ouametp Tpybonpoeoga 100 mm.
MnotHocTb BoAabl 103 Kr/m3.

BAPWAHT Ne 3

Onpegenutb nepenag AdasBneHust Mexay cedeHusamn Tpybonposoga (1-M) wu
MOLLHOCTb, KOTOPYK HEOBXOAMMO COOBLUTL XMUAKOCTU, €CnNn nepekavmBaeTcs Macno C
pacxogom 30 n/c npu Temnepatype 20°C, koadppULUMEHT KMHeMaTndeckon saskoctu 0,4
m?/c. KoaddpuumeHT LwepoxoBatocTn Tpyo 0,028. TpybGonpoBon WMeeT 4eTbipe
OTBETBMIEHUS C KO3hPUUMEHTOM conpoTusneHus kaxgoro 0,2 v gBa noBopoTa C
KoadpdpmumeHToM conpotmBneHuna kaxgoro 1,5. Hduametp Tpyb6onposoga 100 mm.

MnotHocTb macna 880 kr/m3.

MepeyeHb BONPOCOB ANA NOArOTOBKU K 3K3aMeHY

1. TepmoanHamuka kak Hayka. OCHOBHbIE NOHATUA U onpeaeneHus. Paboyee Teno.

2.0OCHOBHble NapaMeTpbl COCTOSIHUS ra3oobpasHbIX Ten.

3. NaeanbHbIn ra3. 3akoHbl naearnbHbIX ra3os.

4. YpaBHEHME COCTOSIHUA naeanbHOro rasa. YaenbHas ra3oBasi NOCTOsIHHas!.

5. Obwue noHATUA O rasoBbix cMmecsax. Coctas. 3akoH [danbToHa. NapumanbHoe
AaBneHue.

6. MonsipHas macca 1 ra3oBasi NOCTOSIHHasi CMECMW.

7. Tennoemkoctn. Knaccudukauus. YpasHeHne Manepa.

8. lMNMocTosiHHasa TennoemkocTb. OnpeaeneHne KONUMYeCTBa Tensna, 3aTpavyeHHoro Ha
HarpeB Tena npu NOCTOSAHHON TEMMOEMKOCTM.

9. TennoeMKoCTb ra3oBbIX CMECEN.

10.MepBbINt 3aKOH TepMoanHamMukK. TennoTta. BHyTpeHHss aHeprus. PaborTa.

11.Pabota wuameHeHna obvema. Pabota wnameHeHuss gaenenuss P-V cuctema
KoopAauHar.

12. ObpaTtumble n HeobpaTMble paBHOBECHbIE M HEPABHOBECHbLIE NMPOLIECChI.

13.OHTanbnus rasa u napa.

14.MN30xopHbIM npouecc. AHanms npouecca.

15. N3o0bapHbIn npouecc. AHanus npoLecca.

16.N3o0Tepmuyeckuin npouecc. AHanmsa npouecca.

17.MocTpoeHne n3oTepmbl paclUMPEHUST N U30TEPMbI CXKaTuUA.

LokymeHm ynpasnsemcs npozpaMmmHbimMu cpedcmeamu 1C Konnedx
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18.AgnabaTHbIn npouecc. AHanua npouecca.

19.YpaBHeHne agnabaTbl.

20.MonuTtponHbIN npouecc. AHann3 npotecca.

21.3HavyeHne nokasaTens W30TPONbl ANA  OCHOBHbIX TepMOAMHAMUYECKUX
npoLeccos.

22.TepmognHamuyeckmne npoueccsl B P-V 1 T-S koopauHaTax.

23.BTopon 3akoH TepMOaUHaMUKN.

24.Tpamon yuks. Tepmmnyecknin KOIPUUNEHT NONE3HOIro AENCTBUS.

25.006paTHbIN UMK, XonoaunbHbIN KO3 PULMEHT.

26.9HTponusa. T-S guarpamma.

27.Npamon obpaTumbiv Lmnkn KapHo.

28.06paTHbIN 0bpaTuMbIn LMK KapHo.

29. [lokasaTtb no4yemy T-S anarpamma ABNAETCHA TEMIOBOW.

30.TepmognHamMmyecknin npouecc OAHOCTyneH4YaToro komnpeccopa. [lokasaTtenu
paboThbl.

31.MHorocTyneH4aToe cxartue.

32.Uunknel ABC. Knaccudukaums.

33.CpaBHeHue yuknos [1BC.

34.Umkn OBC c nsoxopHbiM nogsogom tenniotsl. Tepmuyeckmin Krp.

35.Umkn ABC co cmelwaHHbiM nogeoaom TennoThl. Tepmunyeckunin KM

36.Lumkn ra3oTypOMHHOM YyCTaHOBKM C 3006apHbIM NOABOAOM TENSOThI.

37.BoasiHon nap. MNpouecc napoobpasosaHud. CocTosiHMe napa.

38. P-V, T-S, h-S anarpammbl BOASHbIX NapoB.

39.0CHOBHble TEpMOANHAMMYECKNE NPOLIECCHI BOASAHBIX MapoB.

40.Mpouecc ucteyeHnsi. CKOPOCTb WUCTEYEHUSI MaCCOBbIN CEKYHOHbIN pacxog,
paboTa ncreyeHus.

41./cTteyeHne yepes conso.

42 NcTteveHne vyepes auddysopbi.

43. [ipoccennpoBaHue ra3oB 1 Napos.

44. Unkn KapHO Ans HacblWeHHbIX NapoB.

45.Mapocunosas ycrtaHoBka. LUwkn PenknHa B P-V, T-S kKoopauHaTtax.
Tepmnyeckun KIMNO. YaensHeln pacxoq napa.

46.7lyTn NoBbILWEHNA 3KOHOMUYHOCTU UMKNa PeHkuHa.

47.Uunknbl napoBon KOMNPECCOPHOMN XONOAUNbHOW YCTaHOBKN.

LokymeHm ynpasnsemcs npozpaMmmHbimMu cpedcmeamu 1C Konnedx
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48.Cxema BO3QyLLUHOM KOMMNPECCOPHOM XONoAUNbHOM YCTaHOBKM U ee LMK B
KoopauHartax.

49.Cxema napoIKEKTOPHOM XONOANITbHON YCTAaHOBKK, NokasaTerb ee paboThbl.

50.Cxema abcopOLIMOHHOM XONOAMNITbHOW YCTAHOBKMW.

51.TennoBou Hacoc.

52.BnaxHbin Bo3gyx h-d. Anarpamma BnaxxHoro Bosagyxa.

53.0OcHOBHbIe COCObLI Nnepegayn TENNOThI.

54 . TennonpoBogHOCTb. 3akoH Pypbe.

55.TennonpoBOAHOCTb NSIOCKOM OQHOCHIONHON CTEHKN.

56.TennonpoBOgHOCTb NSIOCKOM MHOIOCIIONHOM CTEHKN.

57.TennonpoBOAHOCTb LUNMUHAPUYECKON CTEHKN.

58.KoHBeKkTMBHbLIN TennoobmeH. dopmyna HbeloToHa-Puxmana. KoaddumumeHT
KOHBEKTMBHOW TennooTaa4u

59.0CHOBHbIE CBOMCTBA XWUAOKOCTEW (NNIOTHOCTb, YAOENbHbIN BEC, BSA3KOCTb,
CXMMaeMOCTb, AaBflE€HNE HACbILLEHHOMO napa).

60.IMoHATHe naeanbHOW U pearnbHON XUOKOCTEN.

61. N'mgpocTaTnyeckoe AaBreHNe 1 ero CBOMCTBA.

62.0CHOBHOE YypaBHEHME TIMAPOCTATUKU. [eoMeTpuUdeckunm u SHepreTU4ecKui
CMbICI YPaBHEHMS.

63.3aKkoH [lackans M ero npakTU4eckoe WCNonb3oBaHMEe. YCnoBue paBHOBECUSA
Xnakocten B coobLuaromxcs cocygax.

64.B3zanmogenctBne  NOKOSILLENCS  XKUMOKOCTM  C MJAIOCKAMM  CTEHKaMW.
M'mppaBnmMyecknin napagokc. Anopbl AaBNEHUNA.

65.3akoH Apxumepa. lNMnaBaHue Ten B Xuakoctu. lMnaByyecTb M OCTOMYMBOCTb
cygHa. Ocagka cygHa. LleHTp BogounsmeLLeHus.

66.KnHemaTtMka u OuMHaMuKa >XUAOKOCTU. Buabl ABWMXKEHUS: yCTaHOBMBLLEECS W
HEeyCTaHOBUBLLEECS; PaBHOMEPHOE W HeEpPaBHOMEPHOE; HarnopHoe u ©6e3HanopHoeE;
BUXpeBoe 1 6e3BnxpeBoe.

67.lNoToK. YpaBHeHME CNOWHOCTM NOTOKA.

68.YpaBHeHne bepHynnu Ons anemMeHTapHOW CTPYyWKU wuaeasibHOW XUOKOCTW.
3aKOH N3MEHEHUS SHEPruun.

69.YpaBHeHMe NOToKa XNOKOCTU AN1s pearibHOM XXUOKOCTN.

70. N'mopaBnuyeckne notepu. YpasHeHune dapcu-Bencbaxa.

LokymeHm ynpasnsemcs npozpaMmmHbimMu cpedcmeamu 1C Konnedx
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71.lNpakTuyeckoe wucnonb3oBaHMe YypaBHeHna bepHynnu (Bogomep BeHTypy,
CTPYWHbIE HACOCHhI).

72.Pexxnmbl  oBmxeHus xugkocten. Kputepun PenHonbaca M ero (pusmyeckun
CMbICH.

73.CpeHsst CKOPOCTb NOTOKa NPU JTaMUHAPHOM OBUXEHUN XULKOCTW.

74.MNoTepu Hanopa B NamMHapHOM YCTaHOBUBLLUEMCS MOTOKe. PUUYECKUIN CMbICHT
Koa(pdpuumeHTa TpeHus.

75.TypbyneHTHbIn  pexuM. CTpyktypa TypbyneHTHoro notoka. [loHATMe o
rmapaBnuyeckn rmagkmx n WwepoxosaTbix Tpybax.

76.NMotepn Hanopa no pgnvHe TpybonposBoga npu TypbyneHTHOM MNOTOKe.
KoadhdpmuneHT aKBMBaNEeHTHOM LLEPOXOBATOCTH.

77.MecCTHble ruagpaBnuyeckue conpoTusrieHusi. YpaBHeHua Bencbaxa ansa
onpeaeneHus NoTepb Hanopa v gaBneHus.

78.MNoTeps Hanopa npu NocTeneHHoM pacLuMpeHum notoka. Mepbl N0 yMeHbLUEHUIO
OTpbIBa NOTOKa B CyA0BbIX Anddy3opax.

79. MecCTHble ruapaBnnyeckme COMNPOTUBIEHUS: BHe3anHbli WU MNOCTENEHHbIN
NoBOPOT TPYObI; CrMsiHME MOTOKOB; COMPOTUBIIEHUS C NepeMeHHONn hopMON NPOTOYHOM
yactn. OcobeHHOCTM onpeaeneHnst KoaUuUeHTa MeCTHbIX NOTEpb.

80.MoTepu Hanopa B MECTHbIX COMPOTUBIIEHNAX NPU NaMUHAPHOM U TypOyfeHTHOM
pexumax AOBWXEeHUs XuakocTu. [loHaTme o6 9KkBMBanNeHTHOM AOSIMHE MECTHOro
conpotuBnenus. lMpuHUMN HanoXeHus noTepb Hanopa. B3aumHoe BAMAHWE MECTHbIX
COMNPOTUBNEHMNI.

81.UcTteueHne xwmakoctm B atmocdepy. OnpeneneHne CKOPOCTU UCTEYEHUS U
pacxofa xungkoctn. KoappuumeHT cxatm4.

82./cTeyeHune XnaKocTn Yyepes Hacadkm npu NoCcTosiHHOM Hanope. Buabl Hacagkos
N UX CpaBHUTENbHAas XxapakTepucTuka.

83./cTeueHune xnakocTn Yepes Hacagku npyv nepeMeHHoOM Harnope.

84.KaButaunmoHHoe TeyeHue. DakTopbl, Bbi3blBalOWME MOAPOOMHAMUYECKYID W
aKycTudeckyto kasutaumo. Metoabl 60pbbbl ¢ KaBUTaUMNEN.

85.N'vapaBnuyeckun yaap B Tpybax. lNMpamMon n HenpsiMon; MNOSNOXWUTESbHbIN W
oTpuuaTenbHbI rmgpoanHamuyecku yaap. MNpotneoygapHble MeponpuaTus.

86.M'mppasnuyecknin pacyeTt Tpybonposoaos. TpybonpoBoabl NPOCTbIE U CIOXHbIE;
ANMMHHbBIE U KOPOTKME. XapakTepuctuku Tpybonposoaa.

87.Pac4yeT crnoxHbIx TpybonpoBoaOB.

LokymeHm ynpasnsemcs npozpaMmmHbimMu cpedcmeamu 1C Konnedx
lNposepsb akmyanbHOCMb 8epcuUU 1o opuauHany, xpaHawemycs 8 1C Konnedx




KMPK BFAP® ®I'60Y BO «KI'TY»

MO-26 02 05-0l1.07.90C TEXHWYECKAA TEPMOONHAMWKA, TEMNOMNEPEOAYA N

FUOPABIVKA C.14/20

88.0OcHOBbI rMapOANHAMMYECKOro Nogobumsi MOTOKOB.
89.Hacocbl.
90.'mpgpoanHamuyeckne nepenaydun.

91 N'maponpueoabl.

MNepeyeHb 3apay Ana caaum aK3ameHa
OCHOBHbIE TEPMOANHAMWYECKUE MNMPOLIECCHI

1. B nyckoBoMm 6GannoHe asuraTensd HaxoAUTCA CMeCb Npu gaBneHun 24 Gapa wm
Temnepatype 500 K.Hantm pasneHne B GannoHe npu ocTbiBaHUM cmecn o 15°C un
KONMYEeCTBO BbiOENMBLLENCA MPU 3TOM TennoTbl. CMechb NPUHATL Kak ABYXaTOMHbIV ras c
NOCTOSAHHOW TennoeMkocTbto C v= 770 [x/kr K.

2. 0,7m® Bosagyxa npu aasnexHun 0,5 MMa 1 Temnepatype 25°C nogorpesatoTcs npu
noctosstHHoM gasneHun go 175 ° C. Hantn paboTy, naMeHeHne BHYTPEHHEN 3HEPIUN N
BHELLHIO TEeNnoTy (TennoemMKoCTb NOCTOSAHHAS).

3. Cxatbin Bo3gyx npwu gasneHun 5 MMa n Temnepatype 400°C agnabaTHOo
pacwmpsieTcs 0o gaenexus 1,5MMMa. Bo cKonbKko pas JomkKeH YBENUUNTLCA ero o6bem u
KakoBa byaeT KoHe4YHas TemnepaTtypa. [NokasaTenb aguabatbl 1,41.

4. [a3 cxunmaeTca NonUTponHo oT gasnexHusa 1 MMa n o6bema 6m3 oo aasnexHus 4
MMMa 1 o6bema 2m3. HanT nokasatenb NONUTPONbI U BHELLHIOW paboTy.

5. B komnpeccope cxmmaeTcs 2 Kr Bo3gyxa npu noctosiHHon temnepatype 200 °C
oT gaeneHuna 0,2MlMNa go 1Mla. Hantu Heobxoammoe KONMYecTBO TensnoTbl, KOTOpoe
HY>XHO OTBECTM OT BO34yXa, AN51 COXpaHEeHUs1 TeMnepaTypbl NOCTOAHHON.

6. CKONbKO TEnmnoTbl HYXHO COOOWWTL NPM MNOCTOSAHHOM OO6beMe 1Kr rasoBoMu
cmecu, ckaTon B uunuHape asuratens oT gaenenusa 1,2 MlMNa n temnepatypbl 390°C,
yToObl paBneHne nocne 3atoro pgocturno 4 Mlla. TennoeMkocTb €CTb BenuynHa
NocTosiHHas Cv = 756 x/kr K.

7. 3 m® Bo3ayxa npv gasneHum 0,2 MMa 1 TemnepaType 25° C nogorpesaroTcs npu
NOCTOSIHHOM faBneHun go Temnepatypbl 225 2 C. Hantu paboTy, nameHeHne BHyTpEeHHEN
3HEPrun 1 BHELLHIO TennoTy. TennoeMkocTb noctosHHada (Cp = 1,008K0x/kr C).

8. 0,0lke Bo3gyxa npu pasneHun 40 Gap M3OTEPMUYECKM pacCLUMPSETCA B
UMnNMHOpe C NOABMXKHBbIM MOPWHEM OO0 AaBneHus 3 b6apa. Hantm KOHeYHbIn o6beMm,

KOHEYHY0 TeMnepaTypy, paboTy, NPOn3BeAeHHYI0 ra3aom 1 NoaBeaeHHOe TENo.

LokymeHm ynpasnsemcs npozpaMmmHbimMu cpedcmeamu 1C Konnedx
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9. 1 kr Bo3gyxa npu aasneHun 1 MlMa n Temnepatype 30°C agnabaTHO CXMmaeTcs
o 10 Mla. Hantn paboTy cxaTuss U U3MEHEHMEe BHYTPeHHen aHeprmn. lNokasaTenb
agmnabatbl K=1,41.

10. Tpebyetca cxatb 1,5 M Bozayxa oT gasneHus 0,1MIMa n Temnepatypbl 17° C,
po gaenenns 0,7MlMa n Temnepatypbl 100°C. Hantn nokasatens nonutponsl n paboTy

cXXaTtund.

LIMKNbl BUIrATENIEW BHYTPEHHEO CTOPAHUSA

1. Kak nusmeHuUTCcs TepMumyeckum KoadpdpuuneHT nonesHoro AencTsus gsuratend
BHYTPEHHEro0 CropaHns C W30XOPHbIM MOABOAOM TennoThbl, €CfiM CTEMNEeHb CXaTus
yBenuuuTca oT 6 Ao 12. nokasatenb agnadatbl NpuHATL 1,37. Umkn nokasatb B P-V n T-S
KoopAauHartax.

2. Onpepgenutb Tepmuyeckmn K14 agBuratenss BHYTPEHHEro cropaHms c
N30XOPHbIM NOABOAOM TEnnoTbl M ero Hambonbllyl TemnepaTtypy, €Cnv HavanbHoe
pasnexHve 0,1MlMa, HavanbHaa Temnepatypa 17°C, cTeneHb cxaTtusa 4, cTeneHb
noebileHnss gasneHuna 3,5, nokasatenb aguadatbl 1,41, TennoemMKoCTb MOCTOsIHHas
Cv=0, 72 KOx/kr K.

3. Hantn nonesHyto paboty mn tepmuyeckmn Krp s uukne OBC ¢ unsobapHbim
nogBoAOM TenmnoThl, ecnn faHo: HadanbHoe aasnexHve 0,1 MMa Temnepatypa 17°C,
cteneHb cxatmsa 14, cTeneHb npeaBaputenbHoro pacwupeHna 1,8, nokasaTtenb
agmnabartbl 1,41.

4. Onpegpenutb Tepmuyeckmi Kr[ umkna gBuratens BHYTPEHHEro CropaHusi C
M30XOPHbIM MOABOAOM TEMNOThbl, ecnn HadanbHas Temnepatypa 20°C, a KoHeYHas
TemnepaTtypa cxaTtunsa 217°C.

5. Ona uyukna OBC co cmelwaHHbIM NoaBOAOM TennoTbl gaHo pabodee Terno-
BO34yX, HayanbHoe aasnenue 0,1 MlMNa Temnepatypa 27 °C, cteneHb cxaTtua 14, cteneHb
noBbllWeHns gaesnenus 1,5 cteneHb npegBaputenbHoro pacwwmpexHna 1,7. OnpegenuTb
Tepmuydeckun KINO v napameTpbl XxapakTepHbIX TOYEK.

6. Temnepatypa BocnnameHeHus Tonnmea B uukrne [BC ¢ n3obapHbiM nogsoaom
TennoTbl paBHa 787°C. Hantm MuHMManbHO HeobxoaMmoe 3HavYeHMEe CTEMNEHU CXaTus,
ecnv HavyanbHas Temnepartypa so3gyxa 50°C. Cxatue cumtaTtb agmabatHbeim (K =- 1,41).

7. BblumcnnTtb HauBbICIME OaBrieHWe U TemnepaTypy pabodero Tena B uukne
OBC ¢ u30XOpHbIM nNOABOAOM TennoThbl, €cnu HavanbHoe pfasneHve 0,1 MIlla,

Temnepartypa 17° C, cteneHb cxatus 6. Konuyectso nogseaeHHon Tennotbl 800 KIOx/kr.

LokymeHm ynpasnsemcs npozpaMmmHbimMu cpedcmeamu 1C Konnedx
lNposepsb akmyanbHOCMb 8epcuUU 1o opuauHany, xpaHawemycs 8 1C Konnedx
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8. Onpepgenutb Tepmunyeckn K4 umkna OBC ¢ nsobapHbiM noaBoaomM TensoThl,
€eCnu n3BeCcTHbl HavanbHaa Temnepatypa 40 ° C, Temnepartypa B KoHue cxatmna 600° C
TemnepaTypa B KOHLEe pacwmpeHus rasoB 270°C. Onpegenutb Takke Tepmuyeckmin K
umkna KapHoO, OCyLLeCTBIIEHHOrO B TOM >Xe WHTepBane npeferibHbiX TemnepaTyp.
MNMokasaTenb agnabatbl 1.41.

9. B uukne noplHeBOro ABuratens ¢ WU30XOPHbIM MOABOAOM TeNSOThbl CTENEeHb
ckaTtua paBHa 5. CteneHb nosbiweHus gasneHus 1,5. Onpegenutb Tepmuydeckun K
uMkna u nonesHyi paboty, ecnu HayanbHoe paeneHve 100 Klla, HavanbHas
TemnepaTtypa 400 K.

10.0OnpepenuTb napameTpbl y3noBbiX Tovek uukna ABC ¢ M30xOpHbIM NOABOAOM
TennoTbl, ecnNn AaHo HadvanbHoe pasneHue 0,1 Mlla, HavyanbHas Temnepartypa 17°C,

cTeneHb cxXaTtua 4, ctenedb NoBbilWeHUs gasnenna 3,5; nokasatenb agmabdatbl 1,41.

BOOAHON NAP

1. BnaxHbin nap ¢ napameTpamu: gasnexHune 1,7 Mla un cteneHb cyxoctn 0,9
BbiTekaeT B cpeay ¢ gasrieHunem 1,1 MlMNa. Onpegenntb TeOpeTUYECKYHO CKOPOCTb NpU
agnabaTHOM nUcTeYyeHun napa, npouecc npegcrtasuTb B h - S KoopanHaTtax.

2. Kak Benuka TeopeTnyeckas CKOpOCTb UCTEYEHMA napa Yepes conno JlaBans,
ecnu nasnexue napa 1,5MlMNa TemnepaTtypa 400° C, a npotueogasnexHune 0,004 MMa.

3. BnaxHbIM nap ¢ napameTpamu: gaBneHue 25 aTtMm. n cteneHb cyxoctu 0,97
BbiTeKkaeT B cpedy ¢ AasreHnem 11aTtm. Mnowaab BbIXOAHOro ceveHns conna 20 mm?2.
OnpegenuTb TEOPETUYECKYD CKOPOCTb Npu agnabaTHOM MWCTEYEHUM Nnapa U €ero
CeKyHAOHbIN pacxona.

4. 1kr neperpeToro BoAasHoro napa c¢ gasneHvem 10 MlMNa n TemnepaTtypowu
530°C cHavana gpoccenupyeTtcs B BeHTUIe 4O npomexyToyHoro gasnenus 0,3 Mla,
a 3aTeM onaTb pacwmpsieTca agnabaTtHo B napoBon TypbuHe 40 KOHEYHOro AaBneHns
0,005 MMa. OnpenenuTb napameTpbl Napa 3a BEHTUNEM, YBENIMYEHUE JHTPOMUU U
Tennonepenag npu agnabaTtHOM pacLIMpeHun.

5. BnaxHbin nap ¢ napametpamu: gasneHne 20 atm., cteneHb cyxoctu 0,95
BblTekaeT B cpeay ¢ AasnexHveM 13 aTm. MNnowaab BIXOAHOrO cevyeHusa conna 20 Mm2.
Onpenenute TeOpeTUYECKYKD CKOPOCTb Npu agvabaTHOM uMCTeYyeHUn napa W ero
CeKyHOHbIN pacxoa.

6. Kak Benuka TeopeTunyeckasi CKOpOCTb UCTEYEHUs napa Yepes consno JlaBans,

ecnu gaeneHuve napa 15 atMm., Temnepartypa 370°C, a npotusogasneHue 0,06 atm.

LokymeHm ynpasnsemcs npozpaMmmHbimMu cpedcmeamu 1C Konnedx
lNposepsb akmyanbHOCMb 8epcuUU 1o opuauHany, xpaHawemycs 8 1C Konnedx
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7. 1kr neperpeTtoro BogsHoro napa c gasneHvem 9 MlNa n temnepatypon 520 °C
noctynaeTt B NapoByto TypbuHy, rae agnabaTHO paclumpsaeTcs 4O KOHEYHOro AaBreHus
0,005 Mlla. lpn 3aToM 3a cYET M3MEHEHUSA BHELUHEW KUHEeTUYEeCKOM JHeprum nap
coBepwaeTr paboTy UYMCNEHHO paBHYK U3MEHEeHU SHTanbnuu. Onpegnenutb
napameTpbl MNapa Ha Bbixoge w3 TypOuHbI W Tennonepenag npu aguvabaTHOM
pacLlmpeHnu.

8. BrnaxHblh nap ¢ napametpamu: gasneHune 1,7 Mlla, cteneHb cyxoctn 0,93
BbiTekaeT B cpedy ¢ gasneHuem 1,1 MMa. MNnowagb BbIXOAHOro ceveHnsa conna 20
mMM2. OnpenennTb TeopeTUYEeCcKU CKOPOCTb NMpu aanabaTHOM UCTeYeHUU napa U ero
CEeKyHAHbIN pacxopa.

9. Kak Benuka TeopeTnyeckas CKOpOCTb UCTEYEHMA napa Yepes consno JlaBans,
ecnn pasnexHune nap 1,4 Mlla npu temnepatype 300°C, a npotuBogasneHue 0,06
MMa.

10. 1kr neperpeToro BoAAHOro napa c gasneHnem 5 Mlla u Temnepatypou
380°C cHavana gpoccenupyeTtcsa B BEHTUNE A0 npoMexyTovHoro aasneHusa 0,2 Mla,
a 3aTeMm pacwupsdeTca agmabaTtHo 0o KoHevHoro gasnenust 0,004 MlMa. Onpegenutb
napamMeTpbl napa 3a BEHTUNEM, YyBeSIMYeHMe JIHTponuuM U Tennonepenag npu

agnabaTHOM pacLnpeHun.

TEMJIONEPEOAYA

1. 3apava. Onpepenntb KO3IMUUMEHT TENNONPOBOAHOCTM KUPMUYHOW  CTEHKM
TonwuHon 390 MM, ecnn TemnepaTypa Ha BHyTpeHHen nosepxHocTn cteHkn 300 C, Ha
Hapy»kHol -60 C. MNoTepu Tenna Yepes cTeHky 178 BT /M2,

2. ABTOMOOWNbHBIN pagMaTop nepedaeT OT OXSaKOalLen BOAbl B OKPYXKatOLLYH
cpeay 40 Kxx/c . CpeaHsas TemnepaTypa Boapbl B paguaTtope 87°C, TemnepaTtypa Hapy>HOro
Bosgyxa 37° C, TennopaccevBaiwlas MOBEPXHOCTb paguatopa 5m2.  OnpegenuTb
KO3adhpnUUMeHT Tennonepenayu.

3. 3apaya. Onpepenutb TemnepaTypy MpoOBOAa JnekTpoHarpeBaTens, ecnv ero
anameTp M OnMH cooTBeTCTBEHHO paBHbl: d = 0,5MmM m | = 25 m CreneHb 4YepHOTHI
nosepxHocTn nposoga 0,9, a Temnepatypa orpaxgatowen apmatypbl 15° C. MowHocCTb,
notpebnsemas HarpeaTtenem 0,4 KBT. KOHBEKTUBHBIM TENNOOOMeEHOM NpeHebpeYb.

4. 3apgadva. OnpegenuTb MAIOTHOCTb TEMNSIOBOrO MOTOKA Yepes3 MIIOCKyH CTEHKY TOMKM
NMapoBOro KOTMa M TemnepaTypy Ha MNOBEPXHOCTU CTEHKW, €Cnu 3afaHbl: Temnepatypa
TonouHbIx razoB 1200°C, temnepaTypa Bogpl B kotne 200°C, koadhduumeHTbl Tennootaaym

LokymeHm ynpasnsemcs npozpaMmmHbimMu cpedcmeamu 1C Konnedx
lNposepsb akmyanbHOCMb 8epcuUU 1o opuauHany, xpaHawemycs 8 1C Konnedx
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cooTBeTcTBEHHO 45 BT/M? C 1 6000 BT /M? C, TonwmHa cTeHkun 14 MM, KoadUUMNEHT
TEennonpoBOAHOCTM MaTepuana cteHku 58 BT /m C.

5. 3apgada. Onpenenntb MOBEPXHOCTHYKO MSIOTHOCTb MOTOKA W3MNYyYeHUS] CTEHKU C
koadbdbuLmeHToM nsnyyenns 4,53 BT /M? K4, ecnv Temnepatypa vanydatoLeri NoBepxXHOCTU
cteHkn 1027°C. Hantu Takke cteneHb YepHOTbI CTEHKN.

6. 3agaya. OnpegenuTb TENnOBOM MOTOK OT ra3oB K BO3OyXy 4epes3 KUPMUYHYHO
06MypoBKy koTna nnowaabto 120 M 1 TonwmHon 250 mm, ecnn Temnepatypa rasos 600°C,
Temnepatypa Bo3gyxa 30°C, koadhpmumneHT TENNOOTAAUM OT ra3a K MOBEPXHOCTU CTEHKN 23,6
B1/M?K, K03(bpULMEHT TennooTaayus OT MOBEPXHOCTU CTEHKU K HapyXHoMy Bo3ayxy 9,3
B1/mM?K, TennonpoBoaHOCTb kupnndHoi oomyposku 0,91 BT /m K. Haiitn Takke Temnepatypbi
Ha BHYTPEHHEN N HAPY>KHOW MNOBEPXHOCTN OOMYPOBKN.

7. 3apava. B macnooxnagutene Temnepatypa Macna noHwkaetcs or 59°C go 50°C, a
Temnepatypa BOAbl Mpu 3TOM noBbiwaetcs ot 9°C go 18° C. Hawtu cpeaHun nepenag
Temnepatyp npu npsMoToke. [ocTpoutb rpaduk U3aMeHeHus TemnepaTtyp TensioobMeHHMKa
npu NPsIMOTOKe.

8. 3apgauya. OnpegenuTb NMOTHOCTb TEMMOBOrO MOTOKA 4Yepe3 OETOHHYK CTEHKY
TonwuHon 300MM, ecnmn TemnepaTypbl HA BHYTPEHHEN WU HaPY>KHOW MOBEPXHOCTU CTEHKU
paBHbl: 15°C n (-15 °C). KoadpduupmeHT TennonposogHocTn 6etoHa 1 B1/m K.

9. 3apgaya. Onpegenutb TOMLWMHY TENSIOBOM U30MAUMK, €Crin MIOTHOCTb TEMMOBOro
NOTOK Yepes N30NALMOHHBIN crio 523 BT/m? , TemnepaTtypa ero nosepxHoctein 700°C 1 40°C.
KoadbdpmumeHT TennonposogHocty 0,0302 B1/m K.

10. 3agaya. OnpefenuTb, CKOMbKO TEMMOTbl NepefaeTcs eXeyacHO 4Yepes3 CTEHKU
KapTepa OBuratens, ecrnv TOMLIMHa CTEHOK 5,5 MM, nrnoluaab NoBEpXHOCTU CTeHok 0,6 M2,
Temnepartypa BHYTPeHHen noBepxHocTn 75 C, HapyxHon 68°C, a cpeaHun KoadpuumMeHT

TEennonpoBOAHOCTU cTeHok 175 B1/m K.

rTMAOPABJIUKA

1. LleHTpobBexHbin Hacoc kayaeT Bogy w3 konogua. OnpegenuTb BbICOTY
pacnonoXeHusi Bana Hacoca OT NOBEPXHOCTU BOAbI B KOSMOALE, ECNN HAacoC nepekadnBaeT
50 n/c Boagbl no Tpybe anametpom 300 mm. MecTHble notepu pasHbl 9. lNMoTepamu no
AnvHe TpybonpoBoaa npeHebpeyb. B mecTte npucoegnHeHnst Hacoca K Tpybe BakyyMmeTp
nokasbiBaet aasneHue 0,8 atMm. XXuBble ceveHunst NPUHATb, Kak nokasaHo Ha cxeme 1.

2. Mo Tpy6onposoay annHon 50 m 1 gnametpom 100 MM Boga NoOAHMMAETCS Ha

BbicoTy 15 M. TpybonpoBog nmeeT aBe 3aaBvKKW, NS KaK40W U3 KOTOPbIX KOIPPULNEHT

LokymeHm ynpasnsemcs npozpaMmmHbimMu cpedcmeamu 1C Konnedx
lNposepsb akmyanbHOCMb 8epcuUU 1o opuauHany, xpaHawemycs 8 1C Konnedx
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MEeCTHbIX NOTepb paBeH 3,5. TpybonpoBoa nmeeT Takke ABa NOBOpOTa C KOIPDPULNEHTOM
0,5 pnsa kaxpgoro. KoadpdpuumeHT wepoxosatoctn Tpyd 0,02. Kakon Hanop [OMmKeH
obecneuvnBaTtb Hacoc, 4Tobbl pacxoq Boabl coctasun 17,5 n/c? (cxema 2).

3. OnpenennTb pexunM OBWXKEHUS XuakocTu BAskocTbio 0,01cm?/cek. B kpyrnoi
Tpybe anametpom 10 Mmm npu pacxoge 5 n/c. MnotHocTb Boabl 103 kr/m3.

4. OnpegnenuTb Nepenag gaBneHnsa mexay cevyeHusimn Tpybonposoaa (cxema 3) u
MOLLHOCTb, KOTOPYHD HEoBXoAMMO COOOLUMTL XMAOKOCTU, €Cnu nepekadnBaeTcs Macrio C
pacxogoMm 30 n/c, koadUUMEHT KuHeMaTudeckon Baskoctu 0,4 m?/c. KoadbduumeHT
wepoxoBatoctn Tpyd6 0,028. TpybonpoBog uvMeeT 4eTblpe OTBETBIIEHUS C
KoapdpuumeHTom conpoTtusneHna kaxgoro 0,2 m gBa noBopoTa C KOI(PPUUMEHTOM
conpotuBnenus kaxgoro 1,5. OQuametp Tpybonposoga 100 mm. MNnoTtHocTb macna 880
Kr/m3.

5. Onpegenntb KO3(pMUMEHT nonesHoro gencTenda (K.n.4.) Hacoca, nogaroLlero
BOOY W3 CKBaXuHbl rMybmHom 2 kM B KonudectBe 12,5 n/c, ecnn MOLLHOCTb
anekTpoasuraTens Hacoca coctaBnsaeT 400 KBT. MNMnoTHocTb Boabl pasHa 1000 kr/m3,

6. CoctaBuTb ypaBHeHMe BepHynnn onsa NoToka peanbHON XuakocTu (cxema 1).

7. HetbTb ¢ KoadbpumUMEHTOM KnHemaTudeckon BsskocTu 0,3 cm?/c aBuxeTcs no
Tpybonposogy. C kakum pacxogom HedTb ByaeTt asuratbes no Tpyde gnameTtpom 150 mm
npu ymucne PenHonbaca Re=5000?

8. OnpenennTb MOLLHOCTb, KOTOPYHO HEOBXOANMMO COOBLUNTL XKNOKOCTU, U nepenag
AaBneHus mexagy cedeHusamn Tpybonposoga (cxema 3), ecnv nepekauymBaeTcs Boga C
pacxogom 20 n/c npu temnepatype 20°C. KoaddumumneHT knHemaTtudeckon saskoctu 0,01
cm?/c. KoadbdbuumeHT wepoxoBatocTn Tpyo 0,028. TpybonpoBoa uMeeT 4YeTbipe
OTBETBNEHUSA C KO3ahpuUMEHTOM conpoTusrieHna kaxgoro 0,2 M gBa nosopoTa C
KoadbdpmumeHToM conpotmeneHus kaxgoro 1,5. [Ouametp Tpybonposoga 100 mm.
MnoTtHocTb Boabl 1000 Kr/m3.

9. CocTtaBuTb ypaBHeHne bepHynnu ana noToka peanbHOM XnakocTn (cxema 3).

10. Mo Tpybonposoay gnvHon 15 M 1 ganametpom 90 MM Macno nNogHUMaeTcs Ha
BbicoTy 10 M. TpybonpoBog nmeeT ABe 3aABWKKWU, ONs1 KAXA0W 13 KOTOPbIX KoadhdurumeHT
MEeCTHbIX NOTepb paBeH 3,5. TpybonpoBoa nmeeT Takke ABa NOBOpOTa C KOIPPULNEHTOM
0,5 ana kaxporo. KoadpdumumeHTt wepoxoBatoctn Tpyd 0,02. Kakon Hanop [ormkeH

obecneunTb Hacoc, YTobbl pacxoa macrna coctasun 16 n/c.

LokymeHm ynpasnsemcs npozpaMmmHbimMu cpedcmeamu 1C Konnedx
lNposepsb akmyanbHOCMb 8epcuUU 1o opuauHany, xpaHawemycs 8 1C Konnedx
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4 CBeneHusi o PoHAe OLEHOYHbIX CPeACTB U ero corrnacoBaHve
doHA OLEHOYHbIX CpeacTB ansa atrectauumn no amcumnnmde Ol.07 TexHn4veckas
TepmMoguHaMuka u Tennonepeaaya npeacrasnset cobom KOMMNOHEHT OCHOBHOM
obpasoBaTenbHOWN NporpaMmbl CpeaHero NpodeccMoHansHoro obpasoBaHns No
creumanbHocTn 26.02.05 SkcnnyaTauusa CyaoBbIX 3HEPreTUYEeCKUX YCTaHOBOK.
®oHA OUEHOYHbIX CpeacTB pacCMOTPEH M odobpeH Ha 3acefaHUN MeToaNYecKowm

KOMUCCNn «SKCI'IJ'IyaTaLI,I/IFI CyOo0BbIX 9HEPIreTU4EeCKUX YCTaHOBOK .

MpoTtokon Ne 9 ot «14» masa 2024 r.

MNpeacenatenb METOAMYECKON KOMUCCUN /0.A.TbineHok/

LokymeHm ynpasnsemcs npozpaMmmHbimMu cpedcmeamu 1C Konnedx
lposepb akmyanbHOCMb 8epcuu 1o opuauHany, xpaHauwemycs 8 1C Konnedx
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